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7.0 SOLID WASTE MANAGEMENT UNIT 57A 

7.1 Summary 

The original NFA document contained a provision that contamination associated with the 
underground bunker floor drain sediments would be further characterized and submitted later 
with any applicable risk assessment. However, in an October 23, 1998 meeting with Mr. William 
P. Moats and other NMED-HRMB personnel, it was decided that additional characterization 
would not be necessary. A laboratory reporting error in units and MDLs for the PCB analyses in 
Table 4.4.4-17 was also identified at that time. This NFA and risk assessment resubmission 
has incorporated these corrections. The justification for a proposal of NFA remains unchanged. 

Sandia National Laboratories/New Mexico (SNUNM) is proposing a risk-based no further action 
(NFA) decision for Solid Waste Management Unit (SWMU) 57A, Workman Site: Firing Site, 
Operable Unit (OU) 1334. SWMU 57 A is a former artillery firing area that was used during 
World War II to develop the proximity fuze-a radar-activated, variable-timed bomb fuze used in 
antiaircraft defense munitions. A variety of artillery pieces were used to fire test shells at targets 
suspended between the two former towers at SWMU 57B, Workman Site: Target Area, located 
approximately 2 miles to the east. Potential constituents of concern (COC) are radionuclides, 
residual high explosives (HE), semivolatile organic compounds (SVOC), volatile organic 
compounds (VOC), Resource Conservation and Recovery Act (RCRA) metals, and 
polychlorinated biphenyls (PCB). Review and analysis of all relevant data for SWMU 57A 
indicate that concentrations of COCs at this SWMU are less than (1) SNUNM or other 
applicable background limits or (2) proposed subpart S or other action levels or (3) applicable 
risk assessment action levels. Thus, SWMU 57A is being proposed for an NFA decision based 
upon confirmatory sampling data demonstrating that COCs that may have been released from 
this SWMU into the environment pose an acceptable level of risk under current and projected 
future land use, as set forth by NFA Criterion 5 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). 

7.2 Description and Operational History 

7.2.1 Site Description 

SWMU 57A is situated in OU 1334, which is also known as the Central Coyote Test Area. 
SWMU 57A (Figure 7.2.1-1) is located on the northeastern corner of the intersection of Lovelace 
Road and Isleta Road in the south-central portion of Kirtland Air Force Base (KAFB). The 
SWMU is on land owned by the U.S. Air Force that is permitted to the U.S. Department of 
Energy (DOE) and SNUNM. The SWMU occupies approximately 4.22 acres, but the study area 
includes features just north of the actual site boundary. 

The site (Figure 7.2.1-2) includes two small buildings, five concrete slabs, two concrete gun 
mount positions, a set of three utility poles set around a fixed metal plate, and an underground 
bunker. Three debris mounds containing burned trash were sampled and removed as a 
voluntary corrective measure (VCM) in January 1997. This section groups these features in 
logical associations in order to facilitate their descriptions. 

Beginning with the largest site feature and proceeding clockwise, Pad 1 (Figure 7.2.1-2) is 
approximately 45 by 260 feet and is aligned roughly north-south in front of four known gun 
mount positions. The pad was apparently placed to aid in gun maintenance and gun removal 
and placement and to suppress airborne dust and dirt entrained in the muzzle blast when the 
guns were fired. Five stained areas on the slab are visible in an early site aerial photograph. 
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Four of the stained areas correspond to the known gun mount positions. At some time following 
activities at this site, Pad 1 was almost entirely covered with 2 to 3 feet of soil. Only the 
southernmost corners were left exposed. When the slab surface was partially excavated prior 
to sampling, several locations with circular fractures were noticed. Three circular fracture areas 
were excavated and were found to be depressions in the concrete slab. The smallest bowl
shaped depression was 2 to 3 feet in diameter and 8 to 10 inches deep, while the largest funnel
shaped depression was 3 to 5 feet in diameter and 3 feet deep. The deformations at the bottom 
of the depressions ranged from a simple crack in the smallest depression to an irregular hole 
about 1 foot in diameter in the bottom of the largest depression. There were no impact scars, 
marks, or staining on any of the depression sides. SNUNM explosives experts concluded that 
these depressions were probably produced by detonating explosives on top of "spreader plates" 
during blast effects testing. The spreader plates would have rested atop the soil covering the 
slab and "spread" the downward force into a hemispherical wave front and caused the 
underlying concrete to deform into bowl shapes. Larger charges would form larger "bowls" and 
the deformation at the bottom of the bowl would increase until a concrete rupture would occur. 
Two concrete gun mounts are still visible south of Building 9902. The former building 
foundation at the north end of the slab is actually a few rows of concrete blocks that rise above 
the soil covering the slab. The floor of this former building is actually the surface of Pad 1. 

Due west of Pad 1 are buildings 9902 and 9900. Building 9902 is a 7- by 10-foot concrete 
building topped with a bilevel observation platform. Building 9900 is a 13- by 14-foot cinder 
block structure that bears signs indicating that it was once used for flammable liquid (gasoline) 
storage. There are no drains or sumps inside Building 9900. There were no visible stains on 
the floor or in the vicinity to indicate a gasoline spill. There are no drains or sumps inside 
Building 9900. There were no visible stains on the floor or in the vicinity to indicate a gasoline 
spill. 

The 22- by 40-foot concrete slab north of Building 9900 is the foundation for a former building 
that reportedly was used at various times as a wind tunnel and machine shop. An empty 
electrical conduit present on the west side of the slab was removed during the VCM to remove 
the debris mounds. The 10- by 20-foot fenced area at the north end of the site encloses a 6- by 
10-foot slab that marks the location of a power transformer. 

East of Pad 1 is a test structure with an unknown purpose and history. It consists of three wood 
utility poles arranged around a 6- by 14-foot steel plate that is anchored to an underlying solid 
concrete slab. A cable system strung between the poles was apparently used to suspend 
objects over the plate. The steel plate has several impact "dimples" and is bolted around its 
perimeter to the underlying slab. The steel plate has two 2.5-inch-wide openings that connect to 
a set of dual pipes originating in a wooden box about 20 feet to the west (Figure 7.2.1-2). 
Adjacent to the pipe box is a 9.5- by 24.5-foot concrete slab that has a 3.5- by 19-foot open 
center. 

At the south end of Pad 1 is the entrance to an underground bunker. This structure consists of 
two rooms connected by a short passageway (Figure 7.2.1-3). The main entrance hatch leads 
down via a crumbling wooden ladder into a 12-foot-diameter circular metal-walled room with a 
dirt floor. A heavy metal door separates this room from the passageway that leads to a 6.5-foot
wide by 10-foot-long concrete-walled and floored room. This room has a floor drain and another 
hatchway. This hatchway is secured closed and covered with soil and rubble on the ground 
surface. A series of deenergized electrical outlets and light fixtures are mounted on the south 
wall of this room. The bunker floor is 9 feet below ground surface (bgs) and the rooms are 
7 feet high. 
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Pad 2 is a 28-foot-square concrete slab just west of the underground bunker. This slab has 
lightweight strap anchoring bolts and a thin metal plate surrounded by a metal edging set into 
the center of the surface. 

Three debris mounds containing burned wood, metal cans, wire, and concrete pieces were 
present at this site. Mound 3 was created after Pad 1 was covered over because it rested atop 
the soil covering Pad 1. The debris mounds and other scrap materials scattered across the site 
were removed during the VCM in January 1997. 

SWMU 57A is on alluvial fan deposits of the Mount Washington watershed that extend west 
from the Manzanita Mountains (IT May 1994). The SWMU topography is flat with a gentle slope 
to the west-northwest, and it has an average elevation of 5,706 feet above mean sea level 
(amsl) (SNUNM April 1994). The SWMU geology consists of alluvial deposits overlying 
bedrock. The alluvial deposits belong to the Tijeras gravelly fine sandy loam soil group (IT May 
1994). Monitoring Well TRN-1, drilled to a depth of about 515 feet, about 800 feet to the 
northeast, penetrated about 160 feet of silts, gravels, and sands before entering a sequence of 
claystones, siltstones, and sandstones. Water was encountered at a depth of about 82 feet 
bgs. The static water level is about 88 feet bgs (5,642 feet amsl). For a detailed discussion 
regarding the local setting at SWMU 57 A, refer to the "RCRA Facility Investigation (RFI) Work 
Plan for Operable Unit 1334, Central Coyote Test Area" (SNUNM October 1994). 

7.2.2 Operational History 

The SWMU was constructed around 1942 to develop the "proximity fuze," a radar-activated, 
variable-timed, bomb fuze used in antiaircraft defense munitions. The proximity fuze would 
detonate an artillery shell near an intended target without having actually to hit it. The fuze was 
developed for the U.S. Navy during World War II as a method of destroying Japanese kamikaze 
planes and for antiaircraft defense during the Battle of Britain. Fuze development activities took 
place from 1942 to 1948. Shells were fired from a variety of naval and field artillery pieces 
toward targets (old airplane fuselages, old cars, or chicken wire frames) suspended between 
two towers at SWMU 57B 2 miles to the east. Observation shelters used during these tests are 
located in the range between the firing area (SWMU 57A) and the target site (SWMU 57B). 
Pad 1, Buildings 9900 and 9902, the wind tunnel/machine shop, the transformer pad, and the 
former building near the north end of Pad 1 were constructed to support these test activities. 

Later testing activities of an unknown nature are responsible for the construction of utility poles 
and a metal plate, Pads 2 and 3, the underground bunker, and the three debris mounds. Pads 
2 and 3 are visible and Pad 1 had been covered over in a 1967 aerial photo (USGS 1967). In a 
1975 aerial photo (USGS 1975), the site appears to be the same as it is today. 

Between 1975 and 1985, unspecified equipment from blast overpressure testing at the Nevada 
Test Site by the military was reportedly brought back by SNUNM and stored at this site. 
Proximity fuze testing debris and this equipment were removed by SNUNM and the military 
prior to 1985. 
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SWMU 57A is currently an inactive site located on land owned by the U.S. Air Force and 
permitted to the DOE and SNUNM. The current land use is industrial. 

7.3.2 Future/Proposed 

For future use planning, SWMU 57 A has been recommended for industrial land use purposes 
(DOE et al. October 1995). 

7.4 Investigatory Activities 

SWMU 57A has been characterized and/or remediated in a series of four investigations. 
Section 7.4 discusses the SWMU 57A investigatory activities. 

7.4.1 Summary 

SWMU 57A was initially investigated under the Comprehensive Environmental Assessment and 
Response Program (CEARP) (DOE September 1987) and the RCRA Facility Assessment 
(RFA) (EPA April 1987) in the 1980s. The investigation included nonsampling data collection 
(initial interviews, records search, and literature survey, etc.) (Investigation #1). The CEARP 
investigation reported that SNUNM and the military conducted a cleanup of the site in the early 
1980s, but no records have been located to document the Cleanup. The RFA determined that 
the Workman Site did not meet the regulatory definition of a SWMU; nevertheless, a hazardous 
source may be present at the site (DOE September 1987, EPA April 1987). Beginning in 1993, 
preliminary investigations were conducted that included an unexploded ordnance (UXO)/HE 
survey (Investigation #2) a surface radiological survey (Investigation #3), and RFI sampling that 
included scoping sampling and the removal of the three debris mounds (Investigation #4). 

No live UXO/HE or significant UXO/HE debris was found during the December 1993 surface 
visual UXO/HE survey of SWMU 57 A. The March 1994 surface radiological survey identified 
one point source and two area sources. The pOint source had characteristics consistent with a 
buried radioactive fragment. One area source was associated with granitic base rock 
underlying the metal entrance ramp to Building 9900. The second area source was associated 
with two cylindrical, cinder block posts with flat metal bases. In order to obtain preliminary 
analytical data, RFI sampling in June 1995 included scoping surface soil sampling. The RFI 
sampling included the debris mounds and subsequent removal of the mounds in January 1997. 
The remainder of the site was sampled in December 1997, and the underground bunker was 
sampled in February 1998. 
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Investigation #1-Comprehensive Environmental Assessment and 
Response Program 

CEARP Nonsampling Data Collection 

The DOE CEARP Phase I and the RFA documents (DOE September 1987, EPA April 1987) 
reported that the site did not meet the definition of a SWMU; nevertheless, it posed a threat of 
environmental contamination. 

7.4.2.2 CEARP Sampling Data Collection 

No samples were collected at SWMU 57A during the CEARP. 

7.4.2.3 CEARP Data Gaps 

No data were available to confirm whether hazardous or radioactive materials or wastes were 
disposed of or released to the surrounding environment. 

7.4.2.4 Results and Conclusions 

The CEARP found that a remedial action was completed (the debris pick-up and equipment 
removal took place around 1985); therefore, Federal Facility Site Discovery and Identification 
Findings, a preliminary assessment, a preliminary site inspection, and Hazard Ranking System 
migration mode scoring were not appropriate. The RFA identified this site as an area of 
concern that did not "meet the definition of a SWMU but, nevertheless, posed a threat of 
environmental contamination. Releases of hazardous constituents from these areas have either 
been previously documented or are considered highly likely considering the nature of activities 
in the area" (EPA April 1987). 

7.4.3 

7.4.3.1 

Investigation #2-SNUNM ER Preliminary Investigations 

Nonsampling Data Col/ection 

This section describes the nonsampling investigation data collected at SWMU 57 A. 

7.4.3.1.1 Background Review 

A background review was conducted in order to collect available and relevant information 
regarding SWMU 57A. Background information sources included interviews with SNUNM staff 
and contractors familiar with site operational history and existing historical site records and 
reports. The study was completely documented and has provided traceable references that 
sustain the integrity of the NFA proposal. The following lists the information sources that were 
used to assist in the evaluation of SWMU 57 A: . 
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• Photographs and field notes from site inspections conducted at the site by SNUNM 
Environmental Restoration (ER) staff (SNUNM July 1996, July 1998) 

• Aerial photo interpretation and analysis (IT April 1994) 

• Six interviews with six facility personnel (current and retired) (Caregeorges January 
1994; Cooper December 1993; Copland September 1993; Sandhaus January 1993a, 
January 1993b, September 1993c, October 1993d) 

• Miscellaneous information sources including SNUNM personnel correspondence 
(memoranda, articles, and notes regarding SWMU 57A activities or proximity fuze 
development work) (Pavletich September 1998). 

7.4.3.1.2 UXOIHE Survey 

In December 1993, KAFB Explosive Ordnance Disposal personnel conducted a visual surface 
survey for UXO/HE at SWMU 57A and did not discover any live UXO/HE or significant UXO/HE 
debris. 

7.4.3.1.3 Radiological Survey(s) 

In March 1994 RUST Geotech Inc. completed a detailed surface gamma radiological survey at 
10-foot centers (70-percent coverage) of SWMU 57 A. One point source with up to 1,400 counts 
per second (cps) and two area source anomalies were identified (Figure 7.4.3-1). The first area 
source anomaly was measured on the gravel base-rock around the entrance to Building 9900. 
The second area source anomaly was associated with two cylindrical cinder-block posts with flat 
metal bases located in the northeastern part of the site. Both area source anomalies had 
readings varying from 110 to 160 cps, compared to a background activity of 90 cps. The 
metallic point source had characteristics consistent with a buried radioactive fragment of 
depleted uranium. The slightly elevated readings at the two area sources are probably related 
to the granitic composition of the base rock and aggregate in the cinder block. RUST Geotech 
removed the point source and SNUNM removed the two cinder-block posts during the January 
1997 VCM to remove the three debris mounds. 

7.4.3.1.4 Cultural-Resources Survey 

A cultural-resources survey of SWMU 57 A was conducted in 1994 in support of the 
environmental assessment of the ER Project. The site was identified as having the potential to 
be eligible for the National Register of Historic Places under criteria (a) "association with an 
event that has made a significant contribution to the broad patterns of our history" and/or 
(c) "distinctive characteristics of type periods and methods of constructions" (Hoagland and 
Delio-Russo February 1995). In consultation with the New Mexico State Historic Preservation 
Office, the DOE/Kirtland Area Office indicated that there would be no adverse effects on the 
potentially eligible cultural resources as a result of sampling and debris mound removal 
activities at SWMU 57A (Lacy December 1996) 
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7.4.3.1.5 Sensitive-Species Survey 
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A sensitive-species survey performed at SWMU 57 A in 1994 indicated that no sensitive species 
were present on the site (IT February 1995). 

7.4.3.1.6 Geophysical Survey(s) 

No geophysical surveys have been performed at SWMU 57 A. 

7.4.3.2 Sampling Data Collection 

Scoping sampling was conducted in June 1995. Soil samples were collected from the 0- to 
6-inch depth interval at nine locations across the site. All samples were analyzed at the 
SNUNM Environmental Restoration Chemistry Laboratory (ERCL) for RCRA metals plus 
beryllium, gamma spectrum, HE and total petroleum hydrocarbons (by immunoassay). Six of 
these samples were analyzed at the ERCL for VOCs. The purpose of this scoping sampling 
effort was to obtain preliminary analytical data to support the ER Project site ranking and 
prioritization. No quality assurance (QA)/quality control (QC) samples were collected. 

7.4.3.3 Data Gaps 

Because the analytical data obtained from scoping sampling only generally determined whether 
contamination was present, additional sampling was required to characterize the site 
adequately. 

7.4.3.4 Results and Conclusions 

The scoping sampling indicated no radiological or organic contamination was present at the 
SWMU. However, the detection limits (practical quantitation limits) in the metals analyses 
results were too high to permit reliable decision making regarding the presence or absence of 
contamination. In addition, the limited number of samples and lack of QA/QC samples did not 
support a rigorous data interpretation or site evaluation. The scoping data were not used in 
decision making and to avoid confusion are not presented in this document. 

7.4.4 Investigation #3-SWMU 57 A RFI Sampling 

The SNUNM ER Project conducted RFI sampling in January 1997 for the debris mounds and 
from December 1997 through February 1998 for the remaining features and areas. The 
purpose of the RFI sampling activities were as follows: 

• To collect site-specific background samples 

• To determine the presence or absence of hazardous constituents in site soils and 
concrete. 
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The RFI activities included surface soil sampling, concrete slab sampling, underground bunker 
concrete and soil sampling, and debris mound soil sampling and removal. 

The site-specific background soil samples were collected outside the north and east boundaries 
of the site (locations 001 through 005, Figure 7.2.1-2) in undisturbed areas assumed to be 
unaffected by previous site activities. The remaining RFI samples were collected around site 
features and in areas where potential releases could have occurred: 

• The Pad 1, Gun Mount Positions, and Former Building Foundation 
• Buildings 9900 and 9902 
• The Former Wind Tunnel/Machine Shop Pad 
• The Former Transformer Pad 
• The Pad 3, Steel Plate and Utility Pole Area 

• Pad2 
• The underground bunker 
• The three debris mounds. 

Figure 7.2.1-2 shows these features. 

In January 1997, samples were collected of the debris mound soils and from a depth of 0 to 
6 inches below each mound's contact with underlying "native" soil. Except for the underground 
bunker, samples were collected from all the areas and features as detailed in the RFI work plan 
for OU 1334 Central Coyote Test Area (SNUNM October 1994). Changes in the sampling 
depth (0- to 6-inches and 6- to 12-inches) were made to incorporate draft EPA comments on the 
work plan (EPA November 1995). Analytical suites were modified to incorporate changes 
specified in the New Mexico Environment Department's (NMED) Hazardous and Radioactive 
Materials Bureau (HRMB) request for supplemental information (RSI) on the OU 1334 work plan 
(SNUNM November 1997) and based upon discussions in the field with Mr. William P. Moats of 
the NMED's HRMB. The underground bunker was sampled in February 1998. 

SNUNM analysis requestlchain-of-custody (ARICOC) and sample documentation procedures 
were followed for all samples collected. The SNUNM ERCL analyzed the debris mound and 
underlying soil samples on site. Splits were sent off site to General Engineering Laboratory in 
Charleston, South Carolina. All the later samples were sent for analysis to Core Laboratories in 
either Denver, Colorado, or Casper, Wyoming. Some samples were sent to the SNUNM 
Department 7713 Radiation Protection Sample Diagnostics Laboratory for radionuclide analysis 
using gamma spectroscopy (U.S. Environmental Protection Agency [EPA] Method 901.1) (EPA 
November 1986). 

Only surface samples were collected because the nature of the known operations (i.e., firing 
artillery at low angles and working on concrete pads) would have resulted in any surviving 
materials being aerially deposited in the upper few inches of surface soil or concrete. 

Soil sampling was performed using a scoop sampler in accordance with ER Field Operating 
Procedure (FOP) 94-52 (SNUNM December 1994) with standard equipment such as a stainless 
steel bowl, a trowel, etc. and in accordance with the standard decontamination procedures of 
ER FOP 94-57 (SNUNM May 1994). A hammer drill was used to chip the slab surface directly 
down range of the gun positions in order to collect concrete samples from the center of the slab 
or where staining was observed. All samples were field-screened for radioactivity using a beta
gamma (pancake) probe. QAlQC samples included duplicates, matrix spike (MS)/matrix spike 
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duplicates (MSD), equipment rinsate blanks, and trip blanks. All samples were managed in 
accordance with ER FOP 94-34 (SNUNM May 1995). Section 7.4.4.4 presents sample results, 
and Annex A presents analytical results for on-site gamma spectrum laboratory analyses. 

7.4.4.1 Nonsampling Data Collection 

Nonsampling investigation data were collected as discussed in Section 7.4.3.1. 

7.4.4.2 Sampling Data Collection 

7.4.4.2.1 RFI Site-Specific Background Soil Sampling 

Ten site-specific background soil samples and one duplicate were collected from five locations 
at SWMU 57 A (locations 001 through 005 on Figure 7.2.1-2). The samples were collected from 
the 0- to 6- and 6- to 12-inch depth intervals, in accordance with the SNUNM procedures 
described in Section 7.4.4. The samples were analyzed for RCRA metals plus beryllium and 
radionuclides (gamma spectrum, gross alpha/gross beta, and isotopic uranium and thorium) in 
order to determine the background metal concentrations and radiation levels for soils in the 
vicinity of SWMU 57A. 

7.4.4.2.2 RFI Sampling at Pad 1, Gun Mount Positions, and the Former Building 
Foundation 

Five concrete samples and one duplicate were collected from the surface of Pad 1 at locations 
in front of the gun mount positions or where stains were observed on an early aerial photograph 
of the site (locations 027 through 031 [Figure 7.2.1-2]). The excavated circular depression was 
field-screened for radiation and organic vapor monitoring instruments. No indications of 
contamination were observed. No samples were collected. There was some faint staining on 
the pad surface at location 031 when the slab was excavated. An electric hammer drill was 
used to chisel the concrete pad surface in order to obtain concrete chip samples, which were 
then analyzed for Toxicity Leaching Characteristic Procedure (TCLP) metals plus mercury, 
RCRA metals plus beryllium, target analyte list metals (TAL), TCLP SVOCs, SVOCs, and HE, 
gamma spectrum, and gross alpha/gross beta. The analytical suites were specified in the OU 
1334 work plan and later modified by NMED HRMS RSI comments and discussions with NMED 
HRMS personnel as described in Section 7.4.4. 

Ten soil samples and one duplicate were collected from just off the edge of the concrete pad in 
line with the gun mount positions and stain marks (locations 032 through 036 on Figure 7.2.1-2). 
The samples were collected from the 0- to 6- and 6- to 12-inch depth intervals, in accordance 
with the SNUNM procedures described in Section 7.4.4. The samples were analyzed for RCRA 
metals plus beryllium, SVOCs, and HE. The analytical suites were specified in the OU 1334 
work plan and later modified by NMED HRMS RSI comments and discussions with NMED 
HRMS personnel as described in Section 7.4.4. 

Twenty-four soil samples and two duplicates were collected from around the gun mount 
positions (locations 037 through 048 [Figure 7.2.1-2]) on the west side of Pad 1. The samples 
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were collected from the 0- to 6- and 6- to 12-inch depth intervals, in accordance with the 
SNUNM procedures described in Section 7.4.4. The samples were analyzed for RCRA metals 
plus beryllium, SVOCs, and HE. 

One concrete sample and four soil samples were collected from the former building foundation 
near the north end of Pad 1 (locations 054 through 058 [Figure 7.2.1-2]). An electric hammer 
drill was used to chisel the center of the pad surface in order to obtain concrete chip samples, 
which were then analyzed for TCLP metals plus mercury, TCLP SVOCs, SVOCs, HE, gamma 
spectrum, and gross alpha/gross beta. The soil samples were collected from the 0- to 6-inch 
depth interval in accordance with the SNUNM procedures described in Section 7.4.4. These 
samples were analyzed for RCRA metals plus beryllium, SVOCs, and HE. The analytical suites 
were specified in the OU 1334 work plan and later modified by NMED HRMB RSI comments 
and discussions with NMED HRMB personnel as described in Section 7.4.4. 

7.4.4.2.3 RFI Sampling at Buildings 9900 and 9902 

Eight soil samples and one duplicate were collected from four locations around the perimeter of 
Building 9900 (locations 006 through 009 [Figure 7.2.1-2]), and eight soil samples and one 
duplicate were collected from four locations around the perimeter of Building 9902 (locations 
010 through 013 on Figure 7.2.1-2). These samples were collected from the 0- to 6- and 6- to 
12-inch depth intervals, in accordance with the SNUNM procedures described in Section 7.4.4. 
The samples were analyzed for RCRA metals plus beryllium, SVOCs, and HE. 

7.4.4.2.4 RFI Sampling at the Former Wind Tunnel/Machine Shop Pad 

One concrete sample and four soil samples plus one duplicate were collected from the former 
wind tunneVmachine shop north of Pad 1 (locations 059 through 063 [Figure 7.2.1-2]). An 
electric hammer drill was used to chisel the center of the concrete pad surface in order to obtain 
concrete chip samples, which were then analyzed for TCLP metals plus mercury, TCLP SVOCs, 
SVOCs, VOCs, HE, gamma spectrum, and gross alpha/gross beta. The soil samples were 
collected from the 0- to 6-inch depth interval in accordance with the SNUNM procedures 
described in Section 7.4.4. These samples were analyzed for RCRA metals plus beryllium, 
SVOCs, VOCs, and HE. The analytical suites were specified in the OU 1334 work plan and 
later modified by NMED HRMB RSI comments and discussions with NMED HRMB personnel as 
described in Section 7.4.4. 

7.4.4.2.5 RFI Sampling at the Former Transformer Pad 

One concrete sample and four soil samples were collected from the former transformer pad 
north of Pad 1 (locations 064 through 068 [Figure 7.2.1-2]). An electric hammer drill was used 
to chisel the center of the concrete pad surface in order to obtain concrete chip samples, which 
were then analyzed for TCLP metals plus mercury, TCLP SVOCs, SVOCs, PCBs, HE, gamma 
spectrum, and gross alpha/gross beta. The soil samples were collected from the 0- to 6-inch 
depth interval in accordance with the SNUNM procedures described in Section 7.4.4. These 
samples were analyzed for RCRA metals plus beryllium, SVOCs, PCBs, and HE. The analytical 
suites were specified in the OU 1334 work plan and later modified by NMED HRMB RSI 
comments and discussions with NMED HRMB personnel as described in Section 7.4.4. 
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7.4.4.2.6 RFI Sampling at Pad 3, Steel Plate and Utility Pole Area 

Twenty soil samples, and three duplicates, were collected at Pad 3, steel plate and utility pole 
area, east of Pad 1 (locations 014 through 023 [Figure 7.2.1-2]). These samples were collected 
from the 0- to 6- and 6- to 12-inch depth intervals, in accordance with the SNUNM procedures 
described in Section 7.4.4. The samples were analyzed for RCRA metals plus beryllium, 
SVOCs, HE, gamma spectrum, and gross alpha/gross beta. The analytical suites were 
specified in the OU 1334 work plan and later modified by NMED HRMS RSI comments and 
discussions with NMED HRMS personnel as described in Section 7.4.4. 

7.4.4.2.7 RFI Sampling at Pad 2 

One concrete sample and four soil samples were collected from Pad 2, which is near the 
southwestern corner of Pad 1 (locations 049 through 053 [Figure 7.2.1-2]). An electric hammer 
drill was used to chisel the concrete pad surface just southeast of the metal hardware mounted 
in the center of the pad in order to obtain concrete chip samples, which were then analyzed for 
TCLP metals plus mercury, TCLP SVOCs, HE, gamma spectrum, and gross alpha/gross beta. 
The soil samples were collected from the 0- to 6-inch depth interval in accordance with the 
SNUNM procedures described in Section 7.4.4. These samples were analyzed for RCRA 
metals plus beryllium, SVOCs, and HE. The analytical suites were specified in the OU 1334 
work plan and later modified by NMED HRMS RSI comments and discussions with NMED 
HRMS personnel as described in Section 7.4.4. 

7.4.4.2.8 RFI Sampling at the Underground Bunker 

At four locations inside the rectangular room of the underground bunker, the concrete floor and 
underlying soil were sampled (locations 069 through 072 [Figure 7.2.1-3]). Soil from beneath 
the floor drain was also sampled (location 073 [Figure 7.2.1-3]). An electric hammer drill was 
used to chip the concrete floor and the chips were collected for analysis. Then the floor was 
pierced and the soil directly beneath the floor was sampled. The four concrete samples were 
analyzed for TAL metals, TCLP metals plus mercury, RCRA metals plus beryllium, TCLP 
SVOCs, SVOCs, HE, gamma spectrum, and gross alpha/gross beta. Duplicate samples for 
TCLP metals plus mercury and TCLP SVOCs analyses were also collected from location 069. 
The four soil samples were analyzed for RCRA metals plus beryllium, SVOCs, HE, gamma 
spectrum, and gross alpha/gross beta. These samples were collected in accordance with the 
SNUNM procedures described in Section 7.4.4. A duplicate soil sample for RCRA metals plus 
beryllium and SVOCs analysis was collected from location 069. The analytical suites were 
specified in the au 1334 work plan and later modified by NMED-HRMS RSI comments and 
discussions with NMED-HRMS personnel as described in Section 7.4.4. 

The floor drain (a French drain) emptied directly into a pocket of sand and gravel. There was no 
discharge line leading away from the drain. A sample of the French drain material and a 
duplicate was obtained and analyzed for TAL metals, RCRA metals plus beryllium, SVOCs, HE, 
gamma spectrum, and gross alpha/gross beta. The analytical suites were specified in the OU 
1334 work plan and later modified by NMED HRMS RSI comments and discussions with NMED 
HRMS personnel as described in Section 7.4.4. 
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At each of the three debris mounds (locations 024 through 026 [Figure 7.2.1-2]), a sample was 
collected from the approximate center of each mound and from just below the mound's contact 
with underlying native material. All samples were collected in accordance with the SNUNM 
procedures described in Section 7.4.4. The mound samples were considered "debris" samples 
although they were actually soil. Three debris samples and one duplicate were collected and 
analyzed for TAL metals, TCLP metals plus mercury, RCRA metals plus beryllium, TCLP 
SVOCs, SVOCs, VOCs, HE, and gamma spectrum. The samples beneath the mound were 
collected in the 0- to 6-inch depth interval below the presumed mound contact with native 
material. Three samples, including one duplicate and one off-site split, were collected and 
analyzed for TAL metals, RCRA metals plus beryllium, SVOCs, VOCs, and HE. Only the soil 
sample from location 024 was analyzed for gamma spectrum. 

7.4.4.3 

7.4.4.3.1 

Voluntary Corrective Measure (VCM) Activities 

Underground Bunker VCM 

On June 30, 1994, KAFB subcontracted a visual inspection, a radiation screening, and limited 
debris sampling and removal from the underground bunker. The circular room contained a 
deteriorated wood stair-ladder system, old electrical debris, rubble, small animal carcasses, two 
dry cell battery packs, a 20-gallon closed-top steel drum, and four 5-gallon open-top containers 
(buckets). Two of the 5-gallon containers were empty and were disposed of as trash. No 
elevated radiation readings were observed. 

The 20-gallon drum contained an estimated 1 to 2 gallons of a dark purple liquid. The two 
5-gallon buckets contained a black pasty solid. Samples were collected from each container 
and from three areas of the bunker floor. One of the floor/soil samples was taken from where 
the 20-gallon drum had apparently leaked and stained the soil. Another sample was collected 
from near the floor drain in the rectangular room. These floor samples were archived and not 
analyzed. 

The drum and bucket samples were subjected to field hazard characterization analysis; no 
hazardous characteristics other than combustibility in the black pasty materials were observed 
(IT August 1994). The three waste containers and battery packs were repacked into 
appropriate containers, labeled as investigation-derived waste, and turned over to KAFB 
hazardous waste management personnel. 

7.4.4.3.2 Debris Mound Removal 

In January 1997, the three debris mounds at SWMU 57A were sampled and removed. A 
soil/debris sample was collected from the approximate middle of each mound and from the soil 
directly beneath the mound/native material contact. The mounds were then dismantled and the 
materials contained in drums for proper disposal. Ten drums of material were generated and 
nine were disposed of as nonregulated waste. The tenth drum was disposed of as regulated 
waste based upon the detection of 5.6 milligrams (mg)/kilogram (kg) of 2,4-dinitrotoluene in the 
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debris sample from Mound 3 (location 026 [Figure 7.2.1-2]). Additional debris (scrap wood, 
scrap metal pieces and debris, wire cable) scattered across the site were also removed and 
disposed of as non regulated waste. 

7.4.4.4 Data Gaps 

Information gathered through process knowledge, personnel interviews, site files, and 
scoping/RFI sampling methods aided in selecting the most probable COCs, the most probable 
distribution of contaminants, and the analytical suites to be performed on samples. Definitive 
data did not previously exist that would meet existing data quality objectives such as a 
quantitative and definitive determination of whether HE, RCRA metals, SVOCs, PCBs, VOCs, 
and radionuclides were present at the site in sufficient concentrations to pose a risk to human 
health and the environment. 

7.4.4.5 Results and Conclusions 

This section discusses the summary results and conclusions for the soil and concrete samples 
that were analyzed for radionuclides, RCRA metals, HE, SVOCs, VOCs, and PCBs, as well as 
their comparison to site-specific background data and HRMB background values. The data are 
presented in tabular form and are discussed in the same order in which they are presented in 
the RFI sampling section: 

• The site-specific background locations 
• Pad 1, Gun Mount Positions, and Former Building Foundation 
• Buildings 9900 and 9902 
• The Former Wind Tunnel/Machine Shop Pad 
• The Former Transformer Pad 
• The Pad 3, Steel Plate and Utility Pole Area 

• Pad2 
• The underground bunker 
• The three debris mounds. 

This section also illustrates how the nature and extent of contamination were defined. 

Silver, cadmium, selenium, and mercury do not have quantified background concentration 
values, and <1 mg/kg is listed as the HRMB-approved background value. This circumstance 
arises because the laboratory reporting limits are usually at or less than 1 mg/kg for these 
metals in soil. Therefore, an absolute concentration less than the reporting limit cannot be 
established and used for maximum background concentrations. This issue is handled two 
different ways in this NFA proposal. For site characterization purposes, the <1 mg/kg value is 
used as a cut-off concentration for possible metal contamination discussion. However, for the 
risk screening purposes, the conservative approach is taken and the maximum concentration for 
each of these four metals is carried through the risk assessment, even if that maximum is below 
the "<1 mg/kg nonquantified background value. 
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Table 7.4.4-1 
Summary of SWMU 57A Gamma Spectroscopy Analysis, December 1997-February 1998 

a 
Sample Attributes Activity (pCVg) 

0 Sample Uranlum-238 Thorium-232 Uranium-235 Cesium-137 
Reeo"\, ER SamplelD Depth d d d d 

Number (Figure 7.2.1-2) (til Result Error Result Error Result Error Result Error 

Steel Plate 

510203 CCTA-57 A-GR-Ol4-D-O.5-S CHl.5 ND (l.54E+OO) -- 6.63E-ol 3.31E-Ol NO (2.14E-ol) - 9.35E-02 3.48E-02 

510203 CCTA-57 A-GR-014-0.5-1.0-S 0.5-1.0 ND (1.47E+00) -- 6.15E-ol 3.10E-ol 9.67E-02 8.15E-02 2.45E-02 4.47E-03 

510203 CCTA-57 A-GR-015-0-o.5-S CHl.5 1.08E+OO 1.24E+00 8.32E-01 9.33E-ol ND (l.92E-ol) -- 9.32E-02 2.68E-02 

510203 CCTA-57 A-GR-01S-0.5-1.0-S 0.5-1.0 ND (1.33E+00) -- 7.02E-ol 3.43E-ol ND (1.81 E-01) -- ND (3.33E-02) -
510206 CCTA-57 A-GR-016-0-o.5-S CHl.5 ND (3.42E+00) -- 5.86E-ol 7.15E-ol NO (2.49E-01) -- 2.49E-01 4.94E-02 

510206 CCTA-57A-GR-016-o-0.5-DU CHl.5 ND (3.45E+00) -- 6.98E-ol 3.73E-ol ND (2.52E-01) - 2.86E-01 8.63E-02 

510206 CCTA-57 A-GR-016-0.5-1.0-S 0.5-1.0 ND (3.64E+OOl -- 7.48E-Ol 3.84E-ol ND (2.77E-ol) - 1.64E-01 1.16E-ol 

510206 CCTA-57 A-GR-017-0-o.5-S CHl.5 ND (3.47E+00) -- 6.06E-ol 3.06E-Ol ND (2.48E-ol) -- 7.04E-02 3.38E-02 

510206 CCTA-57A-GR-017-o.5-1.0-S 0.5-1.0 ND (3.42E+00) - 5.83E-ol 3.05E-01 ND (2.55E-01) -- ND (3.39E-02) --
510206 CCTA-57A-GR-Ol8-0-o.5-S CHl.5 ND (3.44E+00) -- 5.39E-01 2.97E-ol ND (2.49E-01) - ND J?-72E-02) --
510208 CCTA-57 A-GR-018-0.5-1.0-S 0.5-1.0 ND (3.44E+00) -- 5.90E-01 3.36E-01 ND (2.51E-01) -- ND (3.53E-02l -

Pad 3 

510206 CCTA-57 A-GR-019-0-0.5-S CHl.5 ND (2.08E+00) -- 5.63E-ol 3.49E-01 NO (2.44E-01) -- 1.0SE-01 4.66E-02 

510206 CCTA-57 A-GR-019-0-o.5-DU CHl.5 ND (3.48E+00) -- 7.58E-01 3.81E-01 ND (2.44E-01) - ND (2.52E-02) -
510206 CCTA-57 A-GR-019-0.5-1.0-S 0.5-1.0 NO (3.24E+00) -- 5.46E-01 3.40E-01 ND (2.41E-01) - 8.95E-02 4.20E-02 

510206 CCTA-57 A-GR-020-o-o.5-S CHl.5 ND (3.32E+00) - 6.99E-01 3.52E-01 ND (2.47E-01) - 1.56E-01 3.75E-02 

510206 CCTA-57 A-GR-02D-0.5-1.0-S 0.5-1.0 ND (3.30E+00) -- 5.11E-01 2.60E-01 ND (2.42E-01) -- 1.0SE-01 5.98E-02 

510208 CCTA-57 A-GR-021-0-o.5-S CHl.5 ND (3.28E+00) - 7.65E-01 3.94E-ol NO (2.48E-01) -- 1.78E-01 4.44E-02 

510206 CCTA-57 A-GR-021-0.5-1.0-S 0.5-1.0 ND (3.68E+OOl -- 8.76E-01 4.66E-ol ND (2.68E-01) -- 8.89E-02 3.91E-02 

510206 CCTA-57A-GR-022-o-o.5-S CHl.5 ND (3.35E+OOl -- 7.08E-ol 3.42E-01 ND (2.38E-01) -- 8.D1E-02 325E-02 

510206 CCTA-57 A-GR-022-0.5-1.0-S 0.5-1.0 1.51E+00 1.53+00 6.33E-ol 3.10E-01 ND (2.33E-01) -- 5.87E-02 2.45E-02 

510206 CCTA-57 A-GR-023-o-0.5-S CHl.5 ND (3.71 E+OO) -- 7.79E-01 4.14E-ol NO (2.80E-ol) -- 2.11E-01 6.02E-02 

510206 CCTA-57 A-GR-023-0.5-1.0-S CHl.5 ND (3.59E+00) - 8.17E-01 4.40E-01 ND (2.65E-01) - 3.87E-02 2.71E-02 

510206 CCTA-57A-GR-023-0.5-1.0-DU 0.5-1.0 ND (4.08E+00) - 8.54E-01 1.52E+00 ND (2.93E-01) -- ND (4.58E-02) --
Debris Mounds 

08046 CCTA-57A-GR-024-0 NA ND (1.25E+00) -- 6.35E-01 3.36E-01 ND (1.76E-ol) -- 2.51E-01 5.63E-02 

08046 CCTA-57A-GR-024-0.5-S CHl.5 NO (1.18E+00) -- 5.67E-01 6.31E-01 ND (1.59E-01) -- 7.83E-02 4.14E-02 

08046 CCTA-57 A-GR-025-D NA ND (1.29E+00) -- 6.23E-01 3.53E-ol ND (1.80E-01) -- 3.11E-ol 7.71E-02 

08046 CCTA-57 A-GR-026-0 NA ND (1.02E+00) -- 6.21E-ol 3.87E-01 NO (1.73E-01) -- 3.37E-02 1.81E-02 

Refer to footnotes at end of table. 



Table 7.4.4-1 (Continued) 
Summary of SWMU 57A Gamma Spectroscopy Analysis, December 1997-February 1998 

s 
Sample Attributes Activity (pCVg) 

c Sample Uranium-238 Thorium-232 Uranlum-235 Cesium-137 
Aecorq, EASamplelO Oepth d d d d 

Number (Agure 7.2.1-21 (lil Aesult Error Aesult Error Aesult Error Aesult Error 

Pad 1 
510217 CCTA-57 A-GA-027-C NA NO 12.87E+OOl -- 5.94E-!l1 3.24E-!l1 NO 12.13E-!l1l -- 2.33E-!l1 1.43E-!l2 

510217 CCTA-57A-GA-028-C NA NO 13.10E+OO) - 6.34E-!l1 3.36E-!l1 NO 12.40E-!l1l -- 1.77E-!l2 1.37E-!l2 

510217 CCTA-57A-GA-028-C-OU NA NO (2.96E+OO) -- 6.20E-!l1 3.10E-!l1 NO (2.19E-!lI) -- 2.06E-!l1 1.65E-!l2 

510217 CCTA-57A-GA-029-C NA NO 12.75E+OOl -- 5.40E-!l1 2.65E-!l1 NO 12.09E-!l1l -- NO (2.95E-!l2) --
510217 CCTA-57A-GA-030-C NA NO (2.81 E+OO) -- 6.22E-!l1 2.87E-!l1 NO (2.06E-!lI) -- 2. 19E-02 I.32E-!l2 

510217 CCTA-57 A-GA-031-C NA NO 12.64E+OOl -- 5.06E-Ol 2.79E-!l1 NO 11.96E-!lI) -- 3.47E-02 2.55E-!l2 

Pad 2 

510217 I CCTA-57A-GA-049-C NA I NO (2.84E+OOl I -- I 5.11E-Ol I 2.66E-Ol I NO (2.14E-01l I -- I NO (2.74E-02) --
Former BuildinQ Foundation 

510217 CCTA-57A-GA-054-c I NA I NO (3.17E+OO) -- I 6.95E-!l1 I 3.82E-Ol NO (2.46E-Ol) I -- NO (3.45E-02) --
Former Wind Tunnel/Machlne Shoo Pad 

510217 I CCTA-57 A-GA-059-C I NA I NO 13.09E+OOl I -- I 5.75E-!l1 I 2.93E-Ol I NO (2.30E-Oll I -- I NO (3.13E-02) I --
Fonner Transformer Pad 

510217 .1 CCTA-57 A-GA-064-c NA I NO {3.24E+OOl -- I 5.17E-Ol I 2.64E-Ol NO (2.40E-01l I -- NO (3.42E-(2) I --
Underground Bunker 

510220 CCT A-57 A-GA-069-G NA NO 13.21 E+OOl -- 6.24E-!l1 3.33E-Ol NO 12.37E-01l -- NO (3.04E-02) .-
510220 CCTA-57 A-GA-069-0-O.5-S 0-0.5 NO (3.47E+OO) -- 7.75E-!l1 7.45E-Ol NO (2.63E-Ol) -- NO (3.49E-02) --
510220 CCTA-57A-GA-070-G NA NO 13.10E+OOl -- 5.6BE-!l1 3.02E-!l1 NO 12.29E-01l -- NO (3.11E-02) --
510220 CCTA-57 A-GA-070-0-O.5-S 0-0.5 NO 13.29E+OO) -- 6.97E-Ol 3.80E-Ol NO 12.53E-Ol) -- NO (3.35E-02) --
510220 CCTA-57 A-GA-071-C NA NO 13.14E+OO) -- 6.70E-!l1 3.06E-Ol NO 12.31 E-OIl -- NO (3.20E-02) --
510220 CCTA-57A-GA-071-O-0.5-S 0-0.5 NO (3.28E+OOl -- 6.BOE-!l1 3.43E-Ol NO 12.36E-!l1l -- NO (3.24E-02) --
510220 CCTA-57A-GA-072-G NA NO (3.22E+OOl -- 6.63E-Ol 3.25E-Ol NO (2.36E-!lI) -- NO (3.1 BE-(2) --
510220 CCTA-57A-GA-072-O-0.5-S 0-0.5 NO (3.39E+OOl -- 5.68E-Ol 2.85E-Ol NO 12.49E-01l -- 2.44E-02 3.45E-03 

510222 CCTA-57A-GA-073-0-O.5-S 0-0.5 NO (3.27E+OO) -- 6.25E-Ol 2.92E-Ol NO 12_42E-!lI) -- 1.91E-!l1 5.06E-02 

510222 CCTA-57A-GA-073-O-O.5-0U 0-0.5 NO (3.55E+OOl -- 6.51E-Ol 3.35E-Ol NO (2.51E-!lI) -- 1.61E-Ol 3.94E-02 

Quality AssurancelOuality Control Samoles all In pCVmL) 

510203 CCTA-57 A-GA-OOO-EB NA NO (8.46E-Oll -- NO (1.62E-Ol) -- NO (1.36E-Ol) -- NO (2.73E-02) --
510206 CCTA-57A-GA-OOO·EB NA NO (1.67E+OOl -- NO (1.57E-Oll -- NO 11.60E-!l1l -- NO (2.33E-02) .. 
06046 CCTA-57A-GA-OOO-EB NA NO (7.64E-Ol) -- NO (1.49E-Ol) -- NO (1.21E-!lI) -- NO (2.61E-02) --

Aefer to footnotes at end of table. 
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Table 7.4.4-1 (Concluded) 
Summary of SWMU 57A Gamma Spectroscopy Analysis, December 1997-February 1998 

a 
Sample Attributes Activity (pCVg) 

c Sample Uranium-238 Thonum-232 Uranium-235 Ceslum-137 
Recore\, ER Sample 10 Depth d 

Number (Floure 7.2.1-2l (lil Result Error Result 

510217 CCTA-57 A-GR-OOO-EB NA NO (1.61E+OO) -- NO (1.53E~1) 

510220 CCTA-57A-GR~-EB NA NO (1.Bl E+OO) -- NO (1.55E~1) 

Site-Specific Background Semples (pCV!!) 

510203 CCTA-57 A-GR-001-0~.5-S CHl.5 NO (1.70E+OO) -- 6.86E~1 

510203 CCTA-57A-GR-001-0.5-1.D-S 0.5-1.0 1.72E+OO 1.05E+OO 6.91E~1 

510203 CCTA-57 A-GR-002-0-O.5-S CHl.5 NO (1.84E+OO) -- 8.31E~1 

510203 CCTA-57 A-GR-002-0.5-1.0-S 0.5-1.0 NO (1.58E+OO) -- 7.12E~1 

510203 CCTA-57A-GR-D03-D-O.5-S CHl.5 NO (1.60E+OO) -- 8.16E-Ol 

510203 CCTA-57 A-GR-D03-0.5-1.0-S 0.5-1.0 8.03E~1 7.37E-Ol 7.34E~1 

510203 CCTA-57 A-GR-004-0-O.5-S CHl.5 NO (1.81 E+OO) - 6.84E~1 

510203 CCTA-57 A-GR-004-D.5-1.0-S 0.5-1.0 9.78E-Ol 4.47E-Ol 5.99E~1 

510203 CCTA-57A-GR-005-0-O.5-S CHl.5 NO (1.65E+OO) - 8.60E~1 

510203 CCTA-57 A-GR-D05-0.5-1.0-S 0.5-1.0 NO (1.60E+OO) -- 7.59E~1 

510203 CCTA-57 A-GR-D05-0.5-1.0-0U 0.5-1.0 NO (2.01 E+OO) -- 7.75E~1 

• 1.4 NA 1.01 
Background Soli Concentrations. Coyote Test Field 

a 
b Soli samples In bold exceed background. 

cAnalysis requestlchaln-of-custody record. 
dBold portion of the ER Sample 10 corresponds to the sample location specified in Figures 7.2.1-2 and 7:2.1-3. 
e Two standard deviations about the mean detected activity. 

Error
d d 

Result Error Result 

-- NO (1.57E~I) -- NO (2.23E~2) 

-- NO (1.62E~I) - NO (2.43E~2) 

8.4BE~1 NO (2.35E-Ol) - 2.65E~1 

3.49E~1 NO (2.09E~I) - NO (3.84E~2) 

5.14E~1 NO (2.61E-Ol) -- 3.91E~1 

4.38E-Ol NO (2.3BE-Oll -- NO (4.60E~2) 

4.06E-Ol NO (2.10E-Ol) - 5.50E~1 

3.60E~1 NO (1.99E-Ol) -- NO (3.95E~2) 

4.14E-Ol NO (2.46E-Ol) -- 1.63E~1 

3.11E-Ol NO (2.35E-Ol) -- NO (4.29E-02) 

4.36E-Ol NO (2.21E-01l -- 1.25E~1 

3.78E-Ol NO (2.19E-Ol) - I.B6E~2 

4.03E-Ol NO (2.64E-01l - 1.74E~2 

NA 0.18 NA 0.079 

From Dinwiddie September 1997. The minimum background activity between sunace (0 to 0.5 feet) and subsunace (>0.5 feet) solis is listed as the background value. 

C 
CCTA 
o 
EB 
ER 
OU 
It 
GR 
iO 
NA 
NO() 
pCVg 

. pCVmL 
S 
SWMU 

= Concrete sample. 
= Central Coyote Test Area. 
= OeMs sample. 
= Equipment blank. 
= Environmental Restoration. 
= Duplicate sample. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Not applicable. 
= Not detected at or above the minimum detectable activity. shown In parenthesis. 
= Picocune(s) per gram. 
= Picocurie(s) per milliliter . 
= Soli sample. 
= Solid waste management unll. 
= Error not calculated. 

d 
Error 

-
--

7.49E-02 

--
9.02E~2 

-
9.29E-02 

--
8.38E-02 

--
3.88E-02 

2.58E-02 

I.B7E-02 
NA 



Table 7.4.4-2 
Summary of SWMU 57A Thorium and Uranium Isotopic Analysis, December 1997 

Sample Attributes 

b Sample Thorium-228 Thorium-230 
Reeo"\, ERSamplelD Depth c 

Number (Flaure-7.2.1-2) (It) Result Error Result 

Site-Specnic Backaround Soil Samples 

510202 CCTA-57 A-GA-G01-0-O.5-S 0-0.5 0.725 0.313 0.806 

510202 CCTA-57 A-GA-001-0.5-1.0-S 0.5-1.0 1.05 0.541 2.80 

510202 CCTA-57 A-GA-002-O-O.5-S 0-0.5 0.949 0.382 1.16 

510202 CCTA-57 A-GA-002-o.5-1.0-S 0.5-1.0 1.05 0.61 2.43 

510202 CCTA-57 A-GA-003-0-O.5-S 0-0.5 0.963 0.352 1.69 

510202 CCTA-57 A-GA-003-0.5-1.0-S 0.5-1.0 1.57 0.326 1.14 

510202 CCTA-57 A-GA-004-0-O.5-S 0-0.5 0.539 0.252 0.888 

510202 CCTA-57 A-GR-004-0.5-1.0-S 0.5-1.0 0.986 0.319 1.03 

510202 CCTA-57A-GA-005-0-O.5-S 0-0.5 0.908 0.348 1.26 

510202 CCTA-57 A-GA-005-0.5-1.0-S 0.5-1.0 0.803 0.285 1.08 

510202 CCTA-57 A-GA-005-0.5-1.0-0U 0.5-1.0 1.22 0.466 1.41 

d Not NA Not 
Background Soil Activities, Coyote Test Field available available 

Quality Assurance/Quality Control Sample (pC ill) 

510202 I CCTA-57A-GR-OOO-EB I NA NO (0.357) I -- I 0.155 

• bAnalysis requesVchain-<>f-custody record. 
cBold portion of the EA Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 
dTwo standard deviations about the mean detected activity. 
From Dinwiddie September 1997. 

CCTA 
EB 
EA 
DU 
It 
GA 
10 
NA 
NO () 
pCVg 
pCiIL 
S 
SWMU 

~ Central Coyote Test Area. 
~ Equipment blank. 
~ Environmental Aestoration. 
= Duplicate sample 
~ Foot (feet). 
~ Grab sample. 
= Identification. 
~ Not applicable. 
~ Not detected at or above the minimum detectable activity, shown in parenthesis. 
~ Picocurte(s) per gram. 
= Picocurie(s) per liter. 
= Soil sample. 
= Solid waste management unil. 
= Error not calculated. 

c 
Error 

0.281 

0.832 

0.402 

0.888 

0.442 

0.252 

0.258 

0.284 

0.347 

0.304 

0.431 

NA 

0.137 

Activity [pCVQ) 

Thorium-232 Uranlum-2331234 Uranium-235 

c c c 
Aesult Error Aesult Error Aesult Error 

0.683 0.257 0.434 0.0885 0.0269 0.021 

0.748 0.38 0.433 0.0919 0.0326 0.022 

0.832 0.321 0.532 0.107 0.0386 0.0247 

1.19 0.554 0.404 0.0842 0.0392 0.0244 

0.791 0.2n 0.415 0.0846 0.0508 0.0282 

1.93 0.384 0.423 0.0783 0.0320 0.0189 

0.459 0.176 0.433 0.0807 0.0201 0.0155 

0.605 0.204 0.475 0.0853 0.0302 0.0198 

0.706 0.243 0.368 0.0748 0.0344 0.0225 

0.711 0.235 0.458 0.0865 0.0348 0.0204 

0.880 0.315 0.576 0.105 0.0581 0.0291 

1.01 NA 1.6 NA 0.18 NA 

0.0773 I 0.0943 I 0.214 J 0.121 I NO (0.126) --

Uranium-238 

c 
Result Error 

0.499 0.0943 

0.555 0.107 

0.496 0.102 

0.461 0.0908 

0.461 0.0901 

0.479 0.0848 

0.421 0.0794 

0.484 0.0852 

0.316 0.0686 

0.458 0.0862 

0.480 0.0926 

1.4 NA 

0.158 I 0.0981 



Table 7.4.4-3 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of SWMU 57A Gross Alpha and Beta Analysis 
February-April 1998 

Sample Attributes Activit\l (oeVol 

b Sample Gross Alpha Gross Bela 
Record" ER Sample 10 Depth c c 

Number (Floure 7.2.1-2 and 7.2.1-3l (ltl Resutt Error Result Error 

Steel Plate 

510202 CCTA-57A-GR-014-0-0.5-S 0-0.5 12.0 3.24 27.8 3.45 

510202 CCTA-57 A-GR-OI4-0.5-1.0-S 0.5-1.0 9.73 2.97 25.0 3.27 

510202 CCTA-57 A-GR-01S-0-Q.5-5 0-0.5 19.1 3.7B 25.2 3.3 

510202 CCTA-57A-GR-OI5-0.5-1.0·S 0.5-1.0 lB.2 4.02 24.0 3.6 

510208 CCTA-57A-GR-OI6·0-Q.5-S 0-0.5 5.99 2.97 23.6 3.73 

510208 CCTA-57A-GR-OI6-0-0.5-DU 0-0.5 9.71 3.24 22.1 3.63 

510208 CCTA-57 A-GR-OI6-0.5-1.0-S 0.5-1.0 13.7 3.68 19.4 3.38 

510208 CCTA-57 A-GR-OI7 -0-0.5-S 0-0.5 8.82 3.05 22.1 3.76 

510208 CCTA-57 A-GR-D17-0.5-1.0-S 0.5-1.0 15.1 3.67 18.2 3.2 

510208 CCTA-57A-GR-D18-0-Q.5-S 0-0.5 16.5 4.1 21.7 3.48 

510208 CCTA-57 A-GR-018-0.5-1.0-S 0.5-1.0 11.2 3.59 18.4 3.47 

Pad 3 

510208 CCTA-57 A-GR-OI9-0-Q.5-S 0-0.5 13.2 3.71 17.7 3.55 

510208 CCTA-57A-GR-D19-Q-Q.5-oU 0-0.5 9.22 3.38 24.4 3.86 

510208 CCTA-57 A-GR-OI9-0.5-1.O-S 0.5-1.0 18.9 4.4 24.5 3.95 

510208 CCTA-57 A-GR-020-Q-Q.5-S 0-0.5 13.0 2.63 22.1 2.67 

510208 CCTA-57 A-GR-020-0.5-1.o-S 0.5-1.0 12.0 2.61 24.2 2.82 

510208 CCTA-57 A-GR-021-Q-o.5-S 0-0.5 1 t.9 2.77 25.2 2.84 

510208 CCTA-57 A-GR-021-Q.5-1.o-S 0.5-1.0 13.7 2.53 22.3 2.39 

510208 CCTA-57A-GR-022-0-0.5-S 0-0.5 8.70 2.25 22.4 2.5 

510208 CCTA-57 A-GR-022-0.5-1.0-S 0.5-1.0 11.7 2.64 22.3 2.63 

510208 CCTA-57A-GR-023-0-o.5-S 0-0.5 7.86 2.05 20.1 2.39 

510208 CCTA-57A-GR-023-0-Q.5-oU 0-0.5 B.31 2.32 23.7 2.94 

510208 CCTA-57 A-GR-023-0.5-1.0-S 0.5-1.0 14.2 2.81 23.7 2.9 

Pad 1 

510212 CCTA-57A-GR-027-C NA 15.4 3.95 21.5 3.63 

510212 CCTA-57 A-GR-028-C NA 12.2 3.64 18.7 3.52 

510212 CCTA-57A-GR-D2B-C-oU NA 6.03 2.4B 15.0 2.98 

510212 CCTA-57A-GR-029-C NA 16.9 4.35 32.9 4.35 

510212 CCTA-57A-GR-03O-C NA 9.54 2.94 lB.9 2.69 

510212 CCTA-57 A-GR-031-C NA 5.31 2.89 17.1 3.31 

Pad 2 

510212 I CCTA-57A-GR-D49-C I NA I 11.4 I 3.59 I 11.2 3.32 

Fonner Building Foundation 

510212 I CCTA-57A-GR-DS4-C I NA I 10.4 ~ 3.15 I 16.1 I 3.16 

Fonner Wind TunneVMachine Sh",,-Pad 

510212 I CCTA-57 A-GR-QS9-C I NA I 6.82 I 2.77 19.1 3.3 

Fonner Transfonner Pad 

510212 I CCTA-57A-GR-064-C I NA I 7.56 I 3.01 I 15.8 3.23 

Underaround Bunker 

510219 CCTA-57 A-GR-069-C NA 7.10 2.47 21.4 1.92 

510219 CCTA-57A-GR-069-0-0.5-S 0-0.5 11.6 2.72 32.7 2.11 

510219 CCTA-57 A-GR-D7O-C NA 4.15 2.30 12.0 1.75 

510219 CCTA-57 A-GR-D70-Q-Q.5-S 0-0.5 5.60 2.39 27.6 2.03 

510219 CCTA-57 A-GR-D71-C NA 5.96 2.41 18.4 1.87 

510219 CCTA-57 A-GR-071-Q-Q.5-S 0-0.5 13.0 2.79 21.6 1.93 

5102t9 CCT A-57 A-GR-D72-C NA 5.44 2.38 15.0 1.81 

510219 CCTA-57 A-GR-072-Q-o.5-S 0-0.5 9.54 2.61 21.6 1.93 

510221 CCTA-57A-GR-073-0-o.5-S 0-0.5 B.74 2.86 30.4 2.29 

Refer to footnotes at end of table. 
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Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Record. 
Number 

510221 

Table 7.4.4-3 (Concluded) 
Summary of SWMU 57 A Gross Alpha and Beta Analysis 

February-April 1998 

Sample Attributes Activit; (pCi/g) 

Sample Gross Alpha 
ER Sample ID Depth c 

(Figure 7.2.1-2 and 7.2.1-3) (ti) Result Error Result 

CCTA-57 A-GR-073-0-o.5-DU 0-0.5 10.6 3.0B 43.3 

Qualltv Assurance/Oualitv Control Samoles (all in CIIL) 

Gross Beta 

I 

510202 CCTA-57 A-GR-OOO-EB NA ND (0.142) .' ND (0.379) 

51020B CCTA-57 A-GR-OOO-EB NA 0.217 0.256 0.466 

510212 CCTA-57A-GR-ooo-EB NA ND (O.10B) -- 0.433 

510219 CCTA-57 A-GR-OOo-EB NA ND (0.500) -- 1.56 

Site Specific Background Samples (pCVg) 

510202 CCTA-57 A-GR-001-0-0.5-S 0-0.5 14.4 2.B6 26.6 

510202 CCT A-57 A-GR-001-0.5-1.0-S 0.5-1.0 9.43 2.47 lB.O 

510202 CCTA-57 A-GR-002-0-0.5-5 0-0.5 12.7 2.56 22.9 

510202 CCTA-57A-GR-002-o.5-1.0-S 0.5-1.0 9.41 2.42 23.3 

510202 CCTA-57A-GR-OD3-0-0.5-S 0-0.5 9.97 2.36 262 

510202 CCTA-57A-GR-003-o.5-1.0-S 0.5-1.0 14.5 2.79 24.9 

510202 CCTA-57 A-GR-004-0-o.5-S 0-0.5 10.9 2.35 25.3 

510202 CCTA-57A-GR-OD4-0.5-1.O-S 0.5-1.0 13.0 2.72 22.3 

510202 CCTA-57A-GR-OOS-O-o.5-S 0-0.5 11.0 2.37 25.5 

510202 CCTA-57 A-GR-OOS-0.5-1.0-S 0.5-1.0 B.76 2.2 22.7 

510202 CCTA-57 A-GR-OOS-0.5-1.0-DU 0.5-1.0 11.0 2.49 20.7 

Background Soil Concentrations U lB.3 - 52.7 

a 
bAnalysis requesVchain-of-custody record. 
cBold portion of the ER Sample ID corresponds to the sample location specified in Figures 7.2. t -2 and 7.2.1-3. 
dTwo standard deviations about the mean detected activity. 
From Tharp July 1998. 

C 
CCTA 
EB 
ER 
DU 
ft 
GR 
ID 
NA 
ND() 
pCilg 
pCilL 
S 
SWMU 

= Concrete sample. 
= Central Coyote Test Area. 
= Equipment blank. 
= Environmental Restoration. 
= Duplicate sample 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Not applicable. 
= Not detected at or above the minimum detectable activity, shown in parenthesis. 
= Picocurie(s) per gram. 
= Picocurie(s) per liter. 
= Soil sample. 
= Solid waste management unit. 
= Error not calculated. 

c 
Error 

2.94 

.-

0.405 

0.339 

0.590 

3.13 

2.B9 

2.96 

2.94 

3.05 

2.91 

2.B7 

2.74 

3.09 

2.77 

2.72 

--
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Table 7.4.4-4 
Summary of SWMU 57A RCRA Metals Analytical Results, December 1997-February 1998 

a b 
Sample Attributes Metals (EPA 601017000) (m!¥l<g) 

d 
Recom. ERSempie 10 sam~~) 

Number (Ficure 7.2.1-2 and 7.2.1-3) Death ft Arsenic Barium Bervllium Cadmium Chromium Lead Mercury Selenium Silver 

Building 9900 

510201 CCTA-57A-GR-G06-0-0.5-S 0-0.5 3.94 128 0.611 NO (0.4) 10.9J 18.2 0.0151 J (O.ltl NO (0.2) 0.263 J (tl 

510201 CCTA-57 A-GR-006-0.o.5-0U 0-0.5 3.50 118 0.391 J (0.6) NO (0.4) 6.85J 16.2 0.0193 J (0.12) NO 10.2) 2.&5 

510201 CCTA-57 A-GR-006-0.5-1.0-S 0.5--1.0 3.67 158 0.542 J (0.6) NO (0.4) 7.84J 13.& O.OI84J (0.11) NO (0.2) 2.64 

510201 CCTA-57 A-GR-007-0.o.5-S 0-0.5 3.35 164 0.382 J (0.6) NO (0-4) 5.31 J 13.& 0.0217J (O.ltl NO 10.2) 1.66 

510201 CCTA-57A-GR-007-0.5-1.0-S 0.5--1.0 3.86 194 0.398 J (0.6) NO (0.4) 7.14J 35.2 0.0344 J (0.11) NO (0.2) 2.33 

510201 CCTA-57A-GR-GO&-0-0.5-S 0-0.5 3.91 170 0.713 NO (0.4) 11.0J 14.& 0.0226 J (0.12) NO (0.2) 3.80 

510201 CCTA-57 A-GR-OO&-0.5-1.Q-S 0.5--1.0 4.30 143 0.572 J (0.6) NO (0.4) 9.48J 13.1 0.0150J (0.12) NO (0.2) 3.38 

510201 CCTA-57A-GR-009-0.o.5-S 0-0.5 3.90 141 0.590 NO (0.4) 10.3J 13_6 0.0313 J (0.1t) NO (0.2) 3.54 

510201 CCTA-57 A-GR-009-0.5-1.0-S 0.5--1.0 4.51 187 0.736 NO (0.4) 12.2J 19.5 0.0167 J (0.1t) NO (0.2) 4.07 
Buildina 9902 

510201 CCTA-57 A-GR-Ol0-0.o.5-S 0-0.5 3.36 161 0.716 NO (0.4) 11.9 19.2 0.0170 J (O.ltl NO (0.2) 4.03 

510201 CCTA-57 A-GR-Ol0-0-0.5-0U 0-0.5 3.55 150 0.618 NO (0.4) 8.57 13.5 0.0302 J CO.12) NO (0.2) 3_61 

510201 CCTA-57 A-GR-Ol0-0.5-1.0-S 0.5--1.0 3.49 139 0.559 J CO.6) NO 10.4) 7.86 9.35 0.0148 J (O.ltl NO 10.2) 2_73 

510201 CCTA-57 A-GR-Ol1-0.o.5-S 0-0.5 2.90 279 0.295 J 10.5) 1.01 7.15 133 0.0100 J (0.11) NO (0.2) 2.52 

510201 CCTA-57A-GR-Oll-0.5-1.0-S 0.5--1.0 3.59 154 0.392 J 10.5) NO 10.4) 7.62 29.7 0.0179 J (0.11) NO (0.2) 2.62 

510201 CCTA-57A-GR-OI2-0-0.5-S 0-0.5 NO 10.06) 177 0.475 J 10.6) 1_06 7.84 29.9 0.0413J (0.11) NO (0.2) 2.83 

510201 CCTA-57 A-GR-OI2-0.5-1.0-S 0.5--1.0 4.97 142 0.377 J 10.6) NO(O.4) 6.54 12.& 0.0313 J (0.11) NO (0.2) 2.32 

510201 CCTA-57A-GR-013-0.o.5-S 0-0.5 3.41 198 0.529 J (0.6) 1.23 8.88 72.0 0.0303 J (0.12) NO (0.2) 2.67 

510201 CCTA-57 A-GR-013-0.5-1.0-S 0.5--1.0 4.12 131 0.583 0.481 J (0.6) 8.64 25.6 0.0196J(0.11) NO (0.2) 2.30 
Steel Plate 

510201 CCTA-57A-GR-D14-0.o.5-S 0-0.5 3.35 113 0.297 J (0.5) NO (0.4) 4.45 15.1 0.0146 J 1O.1tl NOJO.2) 1.73 

510201 CCTA-57 A-GR-014-0.5-1.0-S 0.5--1.0 3.51 116 0.269 NO (0.4) 4.12 5.43 0.0148 J (0.11) NO (0.2) 1.53 

510201 CCTA-57 A-GR-015-0-0.5-S 0-0.5 3.38 120 0.559 J (0.6) NO (0.4) 9.64 11.3 0.0222 J (0.11) NO (0.2) 3.59 

510201 CCTA-57 A-GR-015-0.5-1.0-S 0.5--1.0 4.47 128 0.564 NO (0.4) 7.35 9.00 0.0189 J (0.12) NO (0.2) 2.18 

510207 CCTA-57 A-GR-016-0.o.5-S 0-0.5 3.04 105 0.362 JJO.5) NO (0.4) 4.88J 10.1 J 0.0120 J (0.11) NO (0.2) 1.81 J 

510207 CCTA-57 A-GR-016-0.o.5-0U 0-0.5 2.51 2.19 J 0.309 J (0.5) NO (0.4) 4.69J 13.2J 0.0120 J (0.1t) NO (0.2) 1.80 J 

510207 CCTA-57 A-GR-016-0.5-1.0-S 0.5--1.0 2.78 110 J 0.293 J (0.5) NO (0.4) 4.85 8.52J 0.0124 J (0.10) NO (0.2) NO (0.2) 

510207 CCTA-57A-GR-D17-0.o.5-S 0-0.5 2.01 105 J 0.377 J (0.5) NO (0.4) 6.71 5.92J 0.0154 J (O.ltl NO (0.2) NO 10.2) 

510207 CCTA-57A-GR-D17.o.5-1.0-S 0.5--1.0 2.60 103J 0.283 J (0.5) NO (0.4) 4.55 4.81 J 0.0174 J 10.11) NO (0.2) NO 10.2) 

510207 CCTA-57 A-GR-018-0.o.5-S 0-0.5 5.48 111 J 0.455 J (0.6) NO (0.4) 6.60 0.940 J (1.2) 0.0263 J 10.12) NO (0.2) NO 10.2) 

510207 CCTA-57 A-GR-D18.o.5-1.0-S 0.5--1.0 4.74 128J 0.337 J (0.6) NO (0.4) 5.62 10.7 J 0.0163 J (0.12) NO (0.2) NO 10.2) 

Refer to footnotes at end of table. 



Table 7.4.4-4 (Continued) 
Summary of SWMU 57A RCRA Metals Analytical Results, December 1997-February 1998 

Samote Attributes M""'I~ (I 'PA S01on0001
a 

(mnlkn\b 
d 

Recoro. ERSampieiO Sample 
Number (Figure 7.2.1-2 and 7.2.1-3) Depth (ft) Arsenic Barium Bervllium cadmium Chromium Lead Mercurv 
PadS 

510207 CCTA-57A-GR·019-0-0.5-S CHl.5 2.54 88.7 0.312 J (0.6) NO (0.4) 4.89 21.2 0.0141 J (0.11) 

510207 CCTA-57 A-GR-019.Q.Q.5-0U CHl.5 2.15 117 O.S42 J (0.6) NO (0.4) 5.60 17.5 0.0172 J (0.11) 

510207 CCTA-57A-GR-G19-0.5-1.Q-S 0.5-1.0 3.34 98.4 0.317 J (O.S) NO (0.4) 5.36 13.7J 0.0165 J (0.11) 

510207 CCTA-57 A-GR-020.Q-G.5-S CHl.5 2.70 167 0.411 J (0.6) NO (0.4) 6.57 35.9 0.0136 J (0.11) 

510207 CCTA-57A-GR-020-0.5-1.0-S 0.5-1.0 3.42 173 0.364 J (0.6) NO (0.4) 6.86 28.7 0.0227 J (0.11) 

510207 CCTA-57A-GR-G21-0.Q.5-S CHl.5 3.30 88.3 0.353 J (0.6) NO (0.4) 6.51 23.1 O.Ol94J (0.11) 

510207 CCTA-57 A-GR-G21-0.5-1.0·S 0.5-1.0 2.84 102 0.487 J (0.6) NO (0.4) 6.81 55.7 0.0203 J (0.11) 

510207 CCTA-57A·GR-022.Q.Q.6-S CHl.5 3.13 102 0.425 J (0.5) NO (0.4) 6.78 20.8 0.0103 J (0.11) 

510207 CCTA-57 A-GR-G22-0.5-1.0-S 0.5-1.0 3.48 119 0.373 J (0.6) ND(0.4) 6.31 19.5 0.0143 J (0.11) 

510207 CCTA·57A·GR·023-0.Q.5·S CHl.5 3.07 96.7 0.329 J (0.6) NO (0.4) 5.57 14.3 0.0146J(0.11) 

510207 CCTA·57 A·GR·023.Q.5·1.0-S 0.5-1.0 3.24 105 0.362 J (0.6) NO (0.4) 6.62 11.8 J 0.0388 J (0.11) 

510207 CCTA·57 A·GR-023·0.5·1.()..OU 0.5-1.0 2.92 97.3 0.354 J (0.6) NO (0.4) 6.55 17.1 J O.Ol06J (0.11) 

Pad 1 

510216 CCTA·57 A-GR·027·C NA 5.45 91.8 O.l53J (0.5) NO (0.4) 10.3 57.2 NO (0.0078) 

510216 CCTA·57A·GR-G28-C NA 3.59 111 0.217 NO (0.4) 6.82 27.4 NO (0.0078) 

510216 CCTA·57 A·GR·028-C·OU NA 4.65 78.3 0.196 J (0.5) NO (0.4) 5.03 21.9 ND (0.0078) 

510216 CCTA·57A·GR-029-C NA 5.66 78.7 0.187 J (0.5) NO (0.4) 5.59 12.8 ND(0.0078) 

510216 CCTA·57A·GR·030-C NA 5.29 110 0.195J (0.5) NO (0.4) 7.11 10.1 NO (0.0078) 

510216 CCTA·57 A·GR·031-C NA 5.95 148 0.181 J (0.5) ND (0.4) 5.55 13.7 NO (0.0078) 

510207 CCTA·57 A·GR·032.Q.Q.5·S CHl.5 3.95 146 0.694 ND (0.4) 11.3 25.0J 0.0124 J (0.11) 

510207 CCT A·57 A·GR·032·0.5·1.()..S 0.5-1.0 3.45 140 0.653 NO (0.4) 11.0 32.1 J 0.0230 J (0.11) 

510207 CCTA·57A·GR·033.Q.Q.5·S CHl.5 3.58 118 0.604 ND(0.4) 10.7 12.2J 0.0126 J (0.11) 

510207 CCTA·57A·GR-G33-0.Q.5·0U CHl.5 3.25 120 0.567 NO (0.4) 10.1 13.1 J 0.0137 J (0.11) 

510207 CCTA·57 A·GR·033.Q.5·1.Q-S 0.5-1.0 3.32 139 0.701 NO (0.4) 10.4 2M 0.0215 J (0.11) 

510207 CCTA·57 A·GR-034·()"0.6-S CHl.5 3.67 126 0.567 NO. (0.4) 10.1 64.9 0.0120 J (0.11) 

510207 CCTA·57 A·GR·034·0.5·1.0·S 0.5-1.0 3.63 123 0.493 J (0.5) ND (0.4) 7.91 131 NO (0.0078) 

510207 CCTA-57 A-GR-035·0.Q.5·S CHl.5 3.15 180 0.686 NO (0.4) 11.9 14.3 ND (0.0078) 

510207 CCTA·57A-GR-035-0.5·1.0·S 0.5-1.0 3.32 140 0.597 J (0.6) NO (0.4) 9.95 23.0 0.00946J(0.11) 

510207 CCTA·57A·GR-036-0.Q.5·S CHl.5 3.22 134 0.586 J (0.6) NO (0.4) 9.93 14.3 NO (0.0078) 

510207 CCTA·57 A·GR·036-0.5·1.0·S 0.5-1.0 3.73 140 0.684 NO (0.4) 11.2 13.7 0.0157 J (0.11) 

Refer to footnotes al end of table. 

Selenium Silver 

NO (02) NO (0.2) 
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Table 7.4.4-4 (Continued) 
Summary of SWMU 57 A RCRA Metals Analytical Results, December 1997-February 1998 

• b 
Sample Attributes Metals (EPA 601017000) (mg/kg) 

d Recom., ERSampielO samf~~ 
Number (Fiaure 7.2.1-2 and 7.2.1-3) oer>1li I It) Arsenic Barium BelYllium cadmium Chromium Lead MerculY 

Debris Mounds 

06122 CCTA·57A-GR-024-0 NA 3.2 100 0.49 0.44 9.6 17 NO (0.035) 
(on-slle laboralory) 

06122 CCTA-57A-GR-024-0-0U 
. (on-slle laboratolY) 

NA 3 90 0.46 0.33 9.8 15 NO (0.035) 

06122 CCTA-57 A-GR-024-0.5-5 0-0.5 2.3 65 0.21 0.12 J (0.19) 3.9 5.2 NO (0.035) 
(on-sHelaboratolY) 

06122 CCTA-57A-GR-024-D.5-S-0U 0-0.5 2.1 43 0.32 0.14J (0.19) 6.8 5.7 NO (0.035) 
(on-site laboratolY) . 

06122 CCTA-57 A-GR-025-0 NA 3 100 0.43 1.1 9.4 28 NO (0.035) 
(on-slle laboratory) 

06122 CCTA-57A-GR-025-0.5-S 0-0.5 3.8 94 0.48 0.21 7.6 10 NO (0.035) 
(on-site laboratolY) 

06122 CCTA-57A-GR-026-0 NA 3.1 93 0.41 0.79 7.8 11 NO (0.035) 
(on-slt9 laboratolY) 

06122 CCTA-57A-GR-026-0.5-5 0-0.5 3.6 110 0.47 0.41 6.9 14 NO (0.035) 
(on-site laboratolY) 

06126 CCTA-57A-GR-026-0.5-S 0-0.5 4.04 144 0.632 0.307 J (0.490) 11.2 15.7 0.0226J 
(0.0329) 

Former Gun Mounts I Gun Mounts 

5t0218 CCTA-57A-GR-037-0.o.5-5 0-0.5 4.09 125 0.525 NO (0.4) 10.8 12.6 0.0104 J (0.10) 
510218 CCTA-57A-GR-037-0.5-1.D-S 0.5-1.0 3.71 142 0.541 NO (0.4) 8.17 13.3 0.0121 J (0.10) 
510218 CCTA-57A-GR-038-0-0.5-S 0-0.5 4.01 108 0.386 J (0.5) NO (0.4) 6.97 11.8 0.0196 J (0.10) 

510218 CCTA-57 A-GR-038-0.S-1.0-S 0.5-1.0 4.26 190 0.283 J (0.5) 0.789 4.84 42.2 0.0168 J (0.10) 

510218 CCTA-57 A-GR-039-0.o.5-S 0-0.5 3.81 135 0.601 NO (0.4) 9.47 12.2 0.0137 J (0.10) 

510218 CCTA-57 A-GR-039-0.5-1.0-S 0.5-1.0 4.17 142 0.525 NO (0.4) 8.44 11.0 0.0145 J (0.10) 

510218 CCTA-57 A-GR-039-0.5-1.D-OU 0.5-1.0 4.57 131 0.572 NO (0.4) 9.80 9.60 O.OI80J (0.10) 
510218 CCTA-57A-GR-040-0-o.5-S 0-0.5 3.45 123 0.466 J (0.5) NO (0.4) 8.75 10.5 NO (0.0078) 
510218 CCTA-57 A-GR-040-0.5-1.D-S 0.5-1.0 4.63 139 0.552 NO (0.4) 9.00 10.5 0.00796 J (0.10) 
510218 CCTA-57 A-GR-041-0-o.5-5 0-0.5 4.22 119 0.450 NO (0.4) 7.20 12.5 0.0129 J (0.10) 

510218 CCTA-57 A-GR-041.o.5-1.0-S 0.5-1.0 4.08 121 0.515 NO (0.4) 8.29 11.8 0.0156 J (0.10) 

510218 CCTA-57A-GR-042-0-o.5-S 0-0.5 4.36 146 0.633 0.570 10.7 13.4 0.00901 J (0.10) 
510218 CCTA-57A-GR-042-0.5-1.0-S 0.5-1.0 4.21 128 0.545 NO (0.4) 7.65 12.4 0.0129 J (0.1 0) 

510218 CCTA-57A-GR,043-0.o.5-S 0-0.5 2.79 97.3 0.472 J (0.5) 0.576 6.98 16.8 0.0110 J (0.10) 
510218 CCTA-57 A-GR·043·0.5-1.0-5 0.5-1.0 2.81 108 0.544 NO (OA) 9.76 11.8 0.0127 J (0.10) 

510218 CCTA·57A-GR·044-0.o.5-5 0-0.5 2.85 112 0.413 J (0.5) 0.572 7.61 64.4 0.0141 J (0.10) 

510218 CCTA·57 A-GR-044-D.5-1.0-S 0.5-1.0 2.91 97.3 0.420 J (0.5) NO (0.4) 8.62 11.5 0.0108 J (0.10) 

510218 CCTA-57A-GR-04S-O-O.5-S 0-0.5 3.27 95.0 0.420 J (0.5) 0.610 7.77 13.1 0.0131 J (0.10) 
510218 CCTA·57 A·GR-045-0.5·1.0-S 0.5-1.0 3.52 107 0.526 NO (0.4) 8.81 13.3 0.00945J (0.10) 

510218 CCTA·57 A-GR-045-0.5-1.0-0U 0.5-1.0 2.11 112 0.565 NO (0.4) 8.52 13.6 NO (0.0078) 

Refer to footnotes at end of table. 

Selenium 

0.74 J (0.96) 

0.24 J (0.96) 

0.65 J (0.96) 

0.5 J (0.96) 

0.59 J (0.96) 

0.59 J (0.96) 

0.64 J (0.96) 

0.72 J (0.96) 

NO (0.144) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

Silver 

0.071 

0.1 

NO (0.014) 

0.062 

0.063 

0.037 J 
(0.056) 

0.066 

0.063 

°i~84~)J 0.980 

NO (0.2) 

0.391 J (t) 

NO (0.2) 

NO (0.2) 

0.257JJll 
NO (0.2) 

NO (0.2) 

0.313 J (1) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

NO (0.2) 

0.649J (1) 

NO (0.2) 

1.22 

0.316Jj1J 

NO (0.2) 

NO (0.2) 

NO (0.2) 
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Table 7.4.4-4 (Continued) 
Summary of SWMU 57A RCRA Metals Analytical Results, December 1997-February 1998 

Samole Attributes MA""O If'p a (moIJ<Olb 

d 
Recom., ERSamplelO Sample 

Number (Fiaure 7.2.1-2 and 7.2.1-31 Deeth (ltl Arsenic Barium Beovilium Cadmium Chromium Lead MereuI}' 

510218 CCTA-57 A-GR-046-O-O.5-S 0-0.5 2.71 59.4 0.183 J (0.5) NO (0.4) 4.25 lB.7 0.0183 J (0.10) 

510218 CCTA-57A-GR-046-0.5-1.0-S 0.5-1.0 3.03 91.5 0.393 J (0.5) NO (0.4) 6.76 17.1 0.0155 J (0.10) 

510218 CCTA-57 A-GR-047 -0-0.5-5 0-0.5 2.97 85.7 0.487 J (0.5) 0.420 J (0.5) 8.35 11.2 0.0170 J (0.10) 

510218 CCTA-57A-GR-047-o.5-1.0-S 0.5-1.0 3.32 140 0.578 NO (0.4) 11.1 13.8 0.0098 J (0.10) 

510218 CCTA-57 A-GR-D48-O-D.5-S 0-0.5 6.06 136 0.488 J (0.5) NO (0.4) 8.34 11.1 0.0112 J (0.10) 

510218 CCTA-57A-GR-048-0.5-1.0-S 0.5-1.0 4.37 172 0.470 J (0.5) NO (0.4) 6.70 11.1 0.00934 J (0.10) 

Pad 2 

510218 CCTA-57A-GR-050-o-o.5·S 0-0.5 3.40 115 0.281 J (0.5) NO (0.4) 4.90 11.4 0.0140 J (0.10) 

510218 CCTA-57A-GR-051-0-o.5-S 0-0.5 3.08 189 0.388 J (0.5) NO (0.4) 6.59 15.0 0.0128 J (0.10) 

510218 CCTA-57A-GR-052-0-o.5-S 0-0.5 3.50 195 0.320 J (0.5) NO (0.4) 5.58 11.9 0.0104 J (0.10) 

510218 CCTA-57 A-GR-053-0-o.5-S 0-0.5 4.31 110 0.355 J (0.5) NO (0.4) 6.53 20.8 0.0112J(0.10) 

Former Building Foundation 

510218 CCTA-57 A-GR·055-0-o.5-S 0-0.5 4.46 146 0.504 NO (0.4) 8.25 23.0 0.0197 J (0.10) 

510218 CCTA-57A-GR-056-0-o.5-S 0-0.5 3.56 103 0.593 NO (0.4) 9.48 13.7 0.0111 J (0.10) 

510218 CCTA-57A-GR-057-o-o.5-S 0-0.5 3.28 114 0.447 J (0.5) NO (0.4) 7.27 17.0 0.0126 J (0.10) 

510218 CCTA-57A-GR-058-0-0.5-S 0-0.5 4.09 112 0.509 NO (0.4) 8.56 19.1 0.00987 J (0.10) 

Former Wind TunnellMachine Shop Pad 

510216 CCTA-57 A-GR-060-o-o.5-S 0-0.5 1.99 98.2 0.399 J (0.6) 1.13 6.91 95.5 0.0633 

510216 CCTA-57 A-GR-061-0-o.5-S 0-0.5 2.04 81.5 0.426 J (0.6) NO (0.4) 7.49 9.18 0.0256 J (0.11) 

510216 CCTA-57 A-GR-062-0-o.5-S 0-0.5 1.56 84.0 0.317 J (0.5) 0.598 5.57 35.9 0.0394 

510216 CCTA-57A-GR-062-0-0.5-0U 0-0.5 2.01 97.3 0.360 J (0.6) 0.639 6.87 56.1 0.0428 

510216 CCTA-57A-GR-063-O-D.5-S 0-0.5 3.39 146 0.548 J (0.6) 1.27 14.1 74.4 0.182 

Former Transformer Pad 

510216 CCTA-57A-GR-065-0-o.5-S 0-0.5 1.69 80.0 0.328 J (0.6) 0.674 4.38 18.9 0.0121 J (0.11) 

510216 CCTA-57 A-GR-066-o-o.5-S 0-0.5 1.54 69.5 0.340 J (0.6) 0.481 J (0.6) 6.28 21.8 0.00947 J (0.11) 

510216 CCTA-57A-GR-067-0-o.5-S 0-0.5 2.09 68.1 0.318 J (0.6) 1.19 6.16 30.0 0.0107 J (0.12) 

510216 CCTA-57 A-GR-068-0-o.5-S 0-0.5 2.40 75.3 0.235 J (0.5) NO (0.4) 4.75 19.0 0.0124 J (0.11) 

Undeltlround Bunker 

510219 CCTA-57A-GR-069-C NA 2.70 98.5 0.255 J (0.5) NO (0.245) 6.28 7.81 0.348 

- 510219 CCTA-57A-GR-06g..0-o.5-S 0-0.5 4.01 73.7 0.270 J (0.5) 0.263 J (0.5) 3.61 11.3 0.178 

~ co 510219 CCTA-57 A-GR-070-C NA 2.77 132 0.236 J (0.5) 0.335 J (0.5) 6.40 5.21 0.0238 J (0.10) 

'" 
Refer to footnotes at end of table. 

Selenium Silver 

NO (0.2) NO (0.2) 

NO (0.2) NO (0.2) 

NO (0.2) NO (0.2) 

NO (0.2) 4.63 

NO (0.2) 3.26 

NO (0.2) 2.75 

NO (0.2) 1.86 

NO (0.2) 2.61 

NO (0.2) 2.12 

NO (0.2) 2.43 

NO (0.2) 3.71 

NO (0.2) 3.71 

NO (0.2) 3.06 

NO (0.2) 3.30 

NO (0.2) 2.27 

NO (0.2) NO (0.2) 

NO (0.2) 1.76 

NO (0.2) 2.81 

NO (0.2) 3.09 

NO (0.2) 1.66 

NO (0.2) 2.21 

NO (0.2) 2.25 

NO (0.2) 1.57 

NO (0.0891) NO (0.291) 

NO (0.0891) NO (0.291) 

NO (0.0891) NO (0.291) 
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Table 7.4.4-4 (Continued) 
Summary of SWMU 57A RCRA Metals Analytical Results, December 1997-February 1998 

Sample Attributes uo",.'''OA ~n.nnlW1·'~nllm,b 
Racor<\, d Sample 

ER Sample 10 
Number (Figure 7.2.1-2 and 7.2.1-3\ 

Depth (It) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury 

510219 CCTA-57A-GR.g70-0.().5-S IHJ.5 3.02 90.1 0.270 J (0.5) NO (0.245) 5.42 9.37 0.0134 J (0.11) 

510219 CCTA-57A-GR.g71-C NA 2.35 153 0296J (0.5) 0.306 J (0.5) 6.72 5.90 0.316 

510219 CCTA-57 A-GR-071.().().5-S IHJ.5 4.13 91.0 0.310 J (0.5) 0.385 J (0.5) 6.66 8.11 0.0735 J (0.11) 

510219 CCTA-57A-GR-072-C NA 2.75 154 0.242 J (0.5) NO (0.245) 7.40 4.69 0.153 

510219 CCTA-57 A-GR-072-0.().5-S IHJ.5 3.34 109 0.278 J (0.5) NO (0.245) 5.84 8.40 0.250 

510221 CCTA-57A-GR-073-0-0.5-S IHJ.5 6.42 200 0.263 J (0.6) 2.79 12.1 48.7 2.55 

510221 CCTA-57A-GR.g73-0.().5-0U IHJ.5 6.25 321 0.423 J (0.6) 3.84 9.52 54.6 2.09 

i8011 ~ ,TAst Fiold
e 5.6 130 0.65 <1 12.8 11.8 <0.1 

Site Specific Background Samples 

510201 CCTA-57A-GR-001-0-0.5-S IHJ.5 2.10 95.7 0.365 J (0.5) NO (0.4) 7.33 18.0 0.0132 J (0.11) 

510201 CCTA-57 A-GR-OOl-0.5-1.0-S 0.5-1.0 2.33 96.8 0.352 J (0.6) NO (0.4) 5.93 5.75 0.0110J(0.11) 

510201 CCTA-57 A-GR-002-O.().5-S IHJ.5 2.05 109 0.352 J (0.6) NO (0.4) 6.19 13.8 0.0120 J (0.11) 

510201 CCTA-57 A-GR-002-0.5-1.0-S 0.5-1.0 2.85 119 0.333 J (0.6) NO (0.4) 5.80 6.06 NO (0.0078) 

510201 CCTA-57A-GR-003-0-O.5-S IHJ.5 1.72 99.2 0.408 J (0.6) NO (0.4) 8.16 18.1 0.0242 J (0.11) 

510201 CCT A-57 A-GR-003-0.5-1.0-S 0.5-1.0 2.13 107 0.441 J (0.6) NO (0.4) 6.79 12.5 0.0153 J (0.11) 

510201 CCTA-57 A-GR-004-0-O.5-S IHJ.5 1.65 82.5 0.347 J (0.5) NO (0.4) 6.77 17.2 NO (0.0078) 

510201 CCTA-57 A-GR-004-0.5-1.0-S 0.5-1.0 2.15 91.4 0.415 J (0.6) NO (0.4) 7.77 1.37 0.0152 J (0.11) 

510201 CCTA-57 A-GR-005-0-0.5-S IHJ.5 1.88 99.9 0.447 J (0.5) NO (0.4) 9.31 15.9 0.0157 J (0.11) 

510201 CCTA-57 A-GR-005-0.5-1.0-S 0.5-1.0 3.34 84.9 0.443 J (0.5) NO (0.4) 6.60 9.77 0.0161 J (0.11) 

510201 CCTA-57A-GR-005-0.5-1.0-0U 0.5-1.0 3.24 111 0.510 J (0.6) NO (0.4) 9.71 13.1 0.0211 J (0.11) 

Quality Assurance/Quality Control Sample (mgL) 

510201 CCTA-57A-GR-000-EB NA NO (0.0006) NO (0.0004) NO (0.0003) NO (0.004) NO (0.003) NO (0.001) NO (0.000047) 

510207 CCTA-57A-GR-OOO-EB NA NO (0.0006) 0.00012 J NO (0.0003) NO (0.004) NO (0.003) 0.002 NO (0.000047) 
(0.01) 

06122 CCTA-57A-GR-000-EB NA NO (0.0025) NO (0.005) 0.00048 NO (0.004) NO (0.009) NO (0.00055) ~(00012J 
(on-site laboratO~) 0.0032\ 

06126 CCTA-57 A-GR-OOO-EB NA NO (0.00276) ~(0012b/ NO (0.000135) NO (0.000209) ~iOOl1~/ NO (0.00136) NO (0.0001) 
0.0100 0.0100 

510216 CCTA-57 A-GR-OOO-EB NA NO (0.0006) O.OOOSJ NO (0.0003) NO (0.004) NO (0.003) NO (0.001) NO (0.000047) 
10.011 

510218 CCTA-57 A-GR-OOO-EB NA NO (0.0006) NO (0.0004) NO (0.0003) NO (0.004) NO (0.003) NO (0.001) NO (0.000047) 

Refer to footnotes at end of table. 

Selenium 

NO (0.0891) 

NO (0.0891) 

NO (0.0891) 

NO (0.0891) 

NO (0.0891) 

NO (0.0891) 

0.161 J (1.2) 

<1 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.002) 

NO (0.0025) 

NO (0.00228) 

NO (0.002) 

NO (0.002) 

Silver 

NO (0.291) 

NO (0291) 

NO (0.291) 

NO (0.291) 

NO (0.291) 

NO (0291) 

NO (0.291) 

<1 

3.57 

2.23 

2.27 

2.06 

2.59 

2.32 

2.42 

2.70 

3.04 

NO (0.2) 

2.71 

NO (0.002) 

NO (0.002) 

0.0003J 
(0.00012) 
0.00128J 
(0.0100) 

NO (0.002) 

NO (0.002) 
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Table 7.4.4-4 (Concluded) 
Summary of SWMU 57A RCRA Metals Analytical Results, December 1997-February 1998 

a 
EPA November 1986. 

b 
Soli sample results In bold exceed background. 

c 
Analysis requesflchain-of-custody record. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specified in Figures 7.2.1-2 and 7.2.1-3 . 

• From Dinwiddie September 1997. The minimum background concentrations between surface and subsurface soils are reported. 

C 
CCTA 
o 
OU 
EB 
EPA 
ER 
It 
GR 
10 
J 
JO 

mglkg 
mglL 
NA 
NOO 
RCRA 
S 
SWMU 

= Concrete sample. 
= Central Coyote Test Area. 
= Debris sample. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Analytical result was qualified as an estimation during data validation. 
= The reported value is greater than or equal to the method detection limit (MOL) but is less than the practical quantltation limit for on-site laboratory analyses or the contract required detection limit for 

off-site laboratory analyses, shown In parenthesis. 
= Milligram(s) per kilogram. 
= Milligram(s) per IHer. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Resource Conservation Recovery Act. 
= Soil sample. 
= Solid waste management unit. 
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7.4.4.5.1 Site-specific Background Samples 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Tables 7.4.4-1 through 7.4.4-4 present analytical results from the ten site-specific background 
samples and the one duplicate. These sample locations are shown and identified only by the 
location portion of their full ER sample identification code on Figure 7.2.1-2. These results are 
discussed below. 

Radionuclides 

None of the background samples that were analyzed using gamma spectroscopy contained 
uranium-238, uranium-235, thorium-232, or cesium-137 above their respective HRMB maximum 
background concentrations (Table 7.4.4-1). Similarly, analysis for isotopic uranium and thorium 
also did not show uranium-238, uranium-235, uranium-233/234, or thorium-232 above their 
respective HRMB maximum background concentrations (Table 7.4.4-2) (Dinwiddie September 
1997). Thorium-230 and thorium-228 were detected through isotopic analysis, but there are no 
HRMB background values established for these isotopes. Gross alpha/gross beta analysis 
(Table 7.4.4-3) gives a site-specific background range of 8.76 to 14.5 picocuries (pCi)/gram (g) 
for gross alpha and 18.0 to 26.6 pCi/g for gross beta. These gross alpha/gross beta values are 
also less than the background values presented in Tharp (July 1998). 

RCRA Metals Plus Bervllium 

Except for lead and silver, all RCRA metals and beryllium concentrations in the site-specific 
background samples were below the HRMB background values (Table 7.4.4-4) (Dinwiddie 
September 1997). Seven of the eleven samples that were analyzed had lead concentrations 
(from 1.37 to 18.1 mg/kg) exceeding the 11.8 mglkg background value. Ten samples had 
silver concentrations (from <0.2 to 3.57 mg/kg, which exceeded the <1 mg/kg background 
value). Because these samples were collected in areas that show no evidence of activity or 
disturbance, it may indicate that elevated lead and silver concentrations are naturally occurring 
at this SWMU. 

7.4.4.5.2 Pad 1, Gun Mount Positions and Former Building Foundation 

Tables 7.4.4-1 through 7.4.4-11 present the analytical results for the soil and concrete sampling 
at the gun mount positions and former building foundation. These sample locations are shown 
and identified only by the location portion of their full ER sample identification code on 
Figure 7.2.1-2. Samples 027 through 031 and 054 are concrete samples; the rest are soil 
samples. This section discusses the results. 

Radionuclides 

No uranium-235 or uranium-238 were detected in any of the concrete samples or duplicate from 
Pad 1 or the former building foundation from the gamma spectroscopy analysis. Concentrations 
of thorium-232 (from 5.06E-01 to 6.95E-01 pCi/g) and cesium-137 (from ND [2.1 OE-02] to 
2.33E-01 pCi/g) did not exceed the HRMB background values (Table 7.4.4-1) (Dinwiddie 
September 1997). 

ALJ11·99IWP/SNL:r4400·7a.doc 7-36 301462.225.06 11/19/99 10:30 AM 



Table 7.4.4-5 
Summary of SWMU 57A TAL Metals Analytical Results, December 1997-February 1998 

Sample Attributes Metals (EPA 601017000f mg/l<gf 
d 

Recor<\: ERSampielD Sample 

Number (FiQure 7.2.1-2 and 72.1-3) I Depth (ft) Aluminum Antimony Arsenic Barium 8eriI,um Cadmium Calcium Chromium Cobalt 
Debris Mounds 

06122 CCTA-57A-GR-024-0 NA 8100 2.3 - 2.2 J (2.4) 80 0.4B 0.27 13000 8.3 3.1 
(on-silelaboralory) 

06122 CCTA-57A-GR-024-0.5-S ()-{).5 3600 NO (0.3) 1.9J (2.4) 68 0.23B 0.13J(0.16) 40000 4.2 2 
(on-sfte laboratory) 

06122 CCTA-57 A-GR-024-0.5-6-0U ()-{).5 5800 NO (0.3) 2J (2.4) 45 0.35 B 0.14 J (0.16) 10000 7 2 
(on-sHe laboratory) 

06122 CCTA-57A-GR-025-0 NA 7900 O.32J (1.1) 2.3 95 O.42B I 12000 8.2 3.1 

(on-sHelaboralory) 

06122 CCTA-57A-GR-025-0.5-S ()-{).5 7300 NO (0.3) 3.5 95- 0.54 B 0.26B 15000B 7.9 3.7 B 
(on-sHe laboratory) 

06122 CCTA-57A-GR-026-0 NA 6400 NO (0.29) 2.8 91 O.44B 0.82 B 16000 7.1 3.3B 
(on-sHelaboralory) 

06122 CCTA-57A-GR-026-0.5-S ()-{).5 6300 NO (0.3) 3.2 110 0.49 0.43 24000 7.3 3.9 
(on-sllelaboratory) 

Pad 1 

510216 CCTA-57A-GR-027-C NA 4780 1.19 5.45 91.8 0.153 JlO.5) NO (0.4) 54900 10.3 2.80J (3) 

510216 CCTA-57 A-GR-028-C NA 4320 0.893 3.59 111 0.217 J (0.5) NO (0.4) 45900 6.82 3.15 

510216 CCTA-57A-GR-lI28-C-OU NA 3850 0.675 4.65 78.3 0.196J~.§L NO_(0.4) 30000 5.03 2.74J (3) 

510216 CCTA-57A-GR-029-C NA 4870 1.52 5.66 78.7 0.187 J (0.5) NO (0.4) 56500 5.59 2.85 J (3) 

510216 CCTA-57A-GR-030-C NA 5180 1.15 5.29 110 0.195 J (0.5) NO (0.4) 54200 7.11 3.40 

510216 CCTA-57A-GR-Q31-C NA 5130 1.17 5.95 148 0.181 J (0.5) NO (0.4) 59200 5.55 3.02 J (3) 

Underg!Uund Bunker 
510219 CCTA-57 A-GR-069-C NA 7560 NO 2.70 98.5 02S5J (0.5) NO (0.245) 78300 6.28 3.15 

(0.002298) 

510219 CCTA-57A-GR-Q7D-C NA 18.2 NO 2.77 132 0.236 J (0.5) 0.335 J (0.5) 87500 6.40 3.24 
(0.002298) 

510219 CCTA-57A-GR-071-C NA 9250 NO 2.35 153 0.296 J (0.5) 0.306 J (0.5) 92800 6.72 3.42 

(0.002298t 

510219 CCTA-57 A-GR-072-C NA 9250 NO 2.75 154 0.242 J (0.5) NO (0.245) 99900 7.40 3.34 

(0.002298) 

510221 CCTA-57A-GR-Q73-O-Q.5-S ()-{).5 13600 0.799 6.42 200 0.263 J (0.6) 2.79 50200 12.1 7_66 

510221 CCTA-57A-GR-073-D-0.5-0U ()-{).5 12500 0.588 6.25 321 0.423 3_84 54500 9.52 6.60 
e 

NA 3.9 5.6 130 0.65 <1 NA 12.8 5.2 Background Soil Concentratlons-Coyote Test Field 

Qualltv Assurance!Cluality Control Sample (mgA 

06122 CCTA-57A-GR-000-EB NA NA NA NO (0.0025) NO (0.005) 0.48 NO (0.004) NA NO (0.009) NA 

(on-sHs laboralOry) 

510216 CCTA-57A-GR-OOQ-EB NA 0.19 NO (0.002) NO (0.0006) 0.0008 J NO (0.0003) NO (0.004) 0.05 J (0.1) NO (0.003) NO (0.003) 

(0.01) 

510219 CCTA-57A-GR-ooo-EB NA 0.0995 NO NO NO NO NO (0.002453) 0.367 NO NO 

(0.002298) (0.000827) (0.001709) (0.001811) (0.003826) (0.003725) 

Refer to footnotes at end of table. 

Copper 

12 

4.5 

7.1 

37 

12B 

13B 

23 

105 

52.3 

43.1 

20.5 

18.5 

18.8 

7.31 

9.06 

8.44 

8.97 

51_1 

52.0 

15.4 

NA 

NO (0.004) 

NO 
(0.002113) 

Iroo 

9800 

5400 

7400 

10000 

9400 B 

9100B 

9200 

6760 

5530 

4830 

5960 

7590 

6770 

6000 

5830 

6910 

6590 

26400 

17000 

NA 

NA 

0.104 

0.0494 
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Table 7.4.4-5 (Continued) 
Summary of SWMU 57A TAL Metals Analytical Results, December 1997-February 1998 

a b 
Sample Attributes Metals (EPA 601017000) (mglkg) 

Record d 

I~~ c ERSamplelO 
Number (Figure 7.2.1-2 and 72.1-3) Leed Magnesium Manganese Mercury Nickel Potassium Selenium Silver Sodium 
Debris Mounds 

06122 CCTA-57A-GR-024-0 NA 148 2800 160 NO (0.039) 6.3 1800 0.49J (1.2) 0.064 81 J 
(on-s~elaboratorv) (110) 

06122 CCTA-57A-GR-G24-0.5-S (HI.5 6.2B 1500 110 NO (0.04) 4.1 880 0.71 J (1.2) NO (0.04) 39J 
(on-sllelaboralorv) (110) 

06122 CCT A-57 A-GR-024-0.5-S-0U (HI.5 6.2B 1900 110 NO (0.04) 5.5 1200 0.39J (1.2) 0.072J 51 J 
(on-sllelaboralorv) (0.16) (110) 

06122 CCTA-57 A-GR-025-0 NA 26B 2700 160 NO (0.038) 6.7 2400 0.44J (1.1) 0.064 J 85J 
(on-s~e laboralorv) (0.14) (98) 

06122 CCTA-57A-GR-025-0.5-S (HI.5 12 3100 170 NO (0.04) 8 1700 0.57 J (1.2) 0.074J8 looJ 
(on-slle laboratory) (0.16) (1101 

06122 CCTA-57 A-GR-026-0 NA 128 2Boo 150 NO (0.039) B.2 1300 O.82J (1.2) 0.078 Ja 150 
(on-slle laboratorv) (0.16) 

06122 CCT A-57A-GR-026-Q.5-S (HI.5 16 3100 170 NO (0.04) 8.4 1300 0.68 J (1.2) 0.085 J 190 
(on-sile laboratorv) (0.16) 

Pad 1 
510216 CCTA-57A-GR-027-C NA 57.2 1980 121 0.00134 J (0.02) 3.54 NO(1) NO (0.04) 1.70 495 

J(4) 
510216 CCTA-57A-GR-028-C NA 27.4 2330 121 NO (0.0078) 4.15 NO(1) NO (0.04) 2.32 556 
510216 CCT A-57A-GR-028-C-OU NA 21.9 2050 95.4 NO (0.0078) 3.65 NO(l) NO (0.04) 1.89 509 

J (4) 
510216 CCTA-57A-GR-029-C NA 12.8 2470 120 NO (0.007B) 2.68 NO(1) NO (0.04) 1.86 626 

J (4) 
510216 CCTA-57A-GR-03O-C NA 10.1 2440 130 NO (0.007B) 5.11 NO(l NO (0.04) 2.35 569 
510216 CCTA-57A-GR-031-C NA 13.7 2340 133 NO (0.0078) 3.89 NO(l) NO (0.04) 1.98 498 

J (4) 

Unde!'9round Bunker 
510219 CCTA-57A-GR-06!1-C NA 7.81 2270 270 0.348 8.43 267 NO (0.OB9 NO (0.2911 543 
510219 CCTA-57A-GR-G7G-c NA 5.21 2110 273 0.0238 J 0.10 9.10 747 NO (0.069t NO (0.291) 611 
510219 CCTA-57A-GR-071-C NA 5.90 2730 297 0.316 9.51 797 NO (0.OB9) NO (0.291) 480 
510219 CCTA-57A-GR-072-C NA 4.69 2170 325 0.153 10.1 537 NO (0.089 NO (0.291 653 
510221 CCTA-57A-GR-073-O-Q.5-S (HI.5 48.7 5220 296 2.55 14_7 3890 NO (0.089) NO (0.291) 341 
510221 CCTA-57A-GR-073-O-Q.5-0U (HI.5 54_6 5250 253 2_09 10.8 3610 0.161 J (1.2) NO (0.291 306 

Background SoU Concentrations-Coyote Test Fl8ld 11.6 NA NA <0.1 11.5 NA <1 <1 NA 

Quality AssurancelQuality Control Sample (mgIL) 

06122 CCT A-57A-GR-QOO-EB NA NO NA NA NO (O.OB) NA NA NO (0.0025) 0.3J NA 
(on-s~e Iaboratorv) (0.00055) (0.12) 

510216 CCTA-57 A-GR-OOO-EB NA NO (0.001) 0.279 0.0010J NO (0.000047) NO (0.02) NO(1) NO (0.002) NO (0.002) NO 
(0.01) (0.03) 

510219 CCTA-57A-GR-OOO-EB NA NO NO NO 0.000097 J NO 1.08 J NO (0.002) 0.00331 J 0.78t J 
(0.000929) (0.067902) (0.002014) (0.0004) (0.012834) (5) (0.01) (1) 

Refer to footnotes at end of table. 

Thallium Vanadium 

NO (0.29) 18 

NO (0.3) 9.3 

NO (0.3) 15 

NO (0.27) 14 

NO (0.3) 15 

NO (0.29) 16 

NO (0.3) 16 

NO (0.1) 12.5 

NO (0.1) 12.4 
NO (0.1) 10.2 

NO (0.1) 12.5 

NO (0.1) 13.6 
NO (0.1) 12.4 

NO (0.116) 25.5 
NO (0.116) 31.6 
NO (0.116 32.2 
NO (0.116) 35.2 
NO (0.116) 26.7 

0.155 J (0.6) 24.1 

<1.1 20.4 

NA NA 

NO (0.001) NO (0.002) 

NO NO 
(0.001164) (0.006021) 

Zinc 

53 

16 

21 

220 

27 

24 

25 

58.1 

58.7 
53.9 

94.2 

82.8 

91.1 

123 
45.8 
33.6 
40.2 

204 
214 

82 

NA 

0,01 

0.0355 
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Table 7.4.4-5 (Concluded) 
Summary of SWMU 57A TAL Metals Analytical Results, December 1997-February 1998 

• EPA November 1986. 
b 
Soil values in bold exceed background. 

c 
Analysis requesVchaln-of..,ustody record. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specified in Figures 7.2.1-2 and 7.2.1-3 . 

• From Dinwiddie September 1997. 

B = Analyte detected In associated blank. 
C = Concrete sample. 
CCTA = Central Coyote Test Area. 
o = Debrts sample. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J ( ) = The reported value is greater than or equal to the method detection limit (MDL) but is less than the practical quantitation limit for on-site laboratory analyses or the contract required detection limit for 

off-site laboratory analyses, shown in parenthesis, 
mg/kg = Milligram(s) per kilogram. 
mglL = Milligram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown In parenthesis. 
S = Soil sample. 
SWMU= Solid waste management unit. 
TAL = Target analyte list. 
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Table 7.4.4-6 
Summary of SWMU 57A TCLP Metals Analytical Results, January 1997, December 1997, February 1998 

Sample Attributes Metals (EPA 601017000)· (mg/L) 

c 
Recorq, ER Sample 10 Sample 

Number (Figure 7.2.1-2 and 7.2.1-3) Oepth (ft) Arsenic Barium cadmium Chromium Lead MerculV Selenium Silver 

Oebris Mounds 

06122 CCTA-57 A-GR-024-0 NA 0.013 1.500 0.0045 0.020 J (0.036) 0.120 0.0008 0.0099 J (0.010) 0.00025 J (0.00048) 
. (on-site laboratolV) 

06122 CCTA-57 A-GR-024-0-0U NA NO (0.0025) 1.700 0.0046 0.023 J (0.036) 0.010 0.00097 0.011 0.00035 JB(0.00048) 
(on-site laboratolV) 

06122 CCTA-57 A-GR-025-0 NA NO (0.0025) 1.600 0.010 0.026 J (0.036) 0.0065 0.0009 0.0072 J (0.010) 0.00035 J (0.00048) 
(on-sije laboratory) 

06122 CCTA-57A-GR-026-0 NA NO (0.0025) 2.200 0.012 0.014 J (0.036) 0.Q13 0.00083 0.011 0.00031 J (0.00048) 
(on-site laboratory) 

Pad 1 

510216 CCTA-57 A-GR-027-C NA 0.05 J (0.05) 0.517 NO (0.004) NO (0.003) NO (0.03) 0.00134 J (0.02) NO (0.04) 0.008 J (0.01) 

510216 CCTA-57A-GR-028-C NA 0.05 J (0.05) 0.418 NO (0.004) 0.009 J (0.01) NO (0.03) NO (0.000047) NO (0.002) 2.32 

510216 CCTA-57 A-GR-028-C-OU NA 0.04 J (0.05) 0.396 J (0.5) NO (0.004) NO (0.003) NO (0.03) NO (0.000047) 0.06J (0.1) 0.006 J (0.01) 

510216 CCTA-57 A-GR-029-C NA NO (0.04) 0.464 J (0.5) NO (0.004) 0.007 J (0.01) NO (0.03) 0.00055 J (0.02) NO (0.04) 0.005 J (0.01) 

510216 CCTA-57 A-GR-030-C NA 0.05 0.791 NO (0.003) NO (0.005) NO (0.03) 0.00121 J (0.02) NO (0.09) NO (0.002) 

510216 CCTA-57 A-GR-031-C NA 0.05 J (0.05) 0.6511 NO (0.004) NO (0.003) NO (0.03) NO (0.000047) NO (0.04) 0.005 J (0.01) 

Pad 2 

510216 CCTA-57A-GR-049-C NA I NO (0.04) 0.306 J (0.5) I NO (0.004) I NO (0.003) I NO (0.03) NO (0.000047) NO (0.04) 0.004 J (0.01) 

Former Building Foundation 

510216 CCTA-57A-GR-OS4-C NA 0.04 J (0.05) I 0.622 I NO (0.004) I NO (0.003) NO (0.03) NO (0.000047) NO (0.04) 0.002 J (0.01) 

Fonner Wind TunneVMachine Shop Pad 

510216 I CCTA-57 A-GR-059-C NA NO (0.04) 0.695J (2) NO (0.004) NO (0.003) NO (0.03) NO (0.000047) NO (0.04) I NO (0.002) 

Fonner Transfonner Pad 

510216 I CCTA-57A-GR-064-C I NA NO (0.04) 0.446J (2) I NO (0.004) I ND (0.003) I ND (0.03) I 0.00130 J (0.02) I NO (0.04) I NO (0.002) 

Refer to footnotes at end of table. 



Table 7.4.4-6 (Concluded) 
Summary of SWMU 57A TCLP Metals Analytical Results, January 1997, December 1997, February 1998 

Sample Attributes 

0 
Recorq, ER Sample 10 Sample 

Number (Figure 7.2.1-2 and 7.2.1-3) Depth (ft) 

Underground Bunker 

510219 CCTA-57A-GR-069-G NA 

510219 CCTA-57A-GR-G7Q-C NA 

510219 CCTA-57 A-GR-071-G NA 

510219 CCTA-57A-GR-072-C NA 

Maximum concentralion of tll" contaminants for the 
toxicity characteristic (mqll)' 

a 
EPA November 1986. 

b 
Analysis requesVchain.-of-custody record. 

o 

Arsenic Barium Cadmium 

0.0689 0.411 J (O.5) NO (0.00245) 

0.0614 0.337 J (O.5) NO (O.00245) 

0.0689 0.530 NO (0.00245) 

0.0541 0.347 J (0.5) NO (0.00245) 

5.0 100.0 1.0 

Bold pertlon of the ER Sample 10 correspends to the sample location specified in Figures 7.2.1-2 and 7.2.1-3. 
d 
40 CFR Part 261.24. 

C = Concrete sample. 
CCTA = Central Coyote Test Area. 
CFR = Code of Federal Regulations. 
o = Debris sample. 
OU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

Metals (EPA 601017000)' (mgIL) 

Chromium Lead Mercury Selenium 

NO (O.00383) NO NO (O.000047) NO (O.0549) 
(0.0248) 

NO (O.00383) NO NO (O.000047) NO (0.0549) 
(0.0248) 

NO (0.00383) NO NO (0.000047) NO (0.0549) 
(0.0248) 

NO (0.00383) NO NO (0.000047) NO (0.0549) 
(0.0248) 

5.0 5.0 0.2 1.0 

Silver 

0.00738 J (O.Ol) 

0.00669 J (0.01) 

0.00731 J (0.01) 

0.00446 J (0.01) 

5.0 

J ( ) = The reported value Is greater than or equal to the method detection limit (MOL) but is less than the practical quantitatlon limit for on-site laboratory analyses or the contract required detection limit for 
off-site laboratory analyses, shown In parenthesis. 
mglL = Milligram(s) per liter. 
NA = Not applicable. 
NO () = Not detected above the MOL, shown in parenthesis. 
SWMU= Solid waste management unit. 
TCLP = Toxicity characteristic leaching procedure. 



Table 7.4.4-7 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

a b 
Sample Attributes Explosives, Methods (EPA 8330) (~glkg) 

Recordc ERSamplelD Sample 2,4,6- 2 amino 4.6- 4 amino 2,6-
Number (Fiaure 7.2.1-2 and 7.2.1-3) Depth lit) Trinitrotoluene 2 4-Dinitrotoluene 2,6-Dinitrotoluene dlnitrotoluene dinitrotoluene o-Nitrotoluene m-Nitrotoluene 

Building 9900 
510201 CCTA-57 A-GR-006-Q-Q.5-8 M.5 NO. (19) NO. (17) NO. (17) NO. (17) NDJZ9) NDj<l1l NO. (30) 

510201 CCTA-57A-GR-006-Q-Q.5-DU M.5 NO. (191. NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 

510201 CCTA-57 A-GR-G06-0.5-1.o-S 0.5-1.0 NO. (19) NO. (17) NO. (17) NO. (17) No.(79) No.(41) NO. (30) 
510201 CCTA-57A-GR-007-O-Q.5-S M.5 NO. (19) 180J (280 NDl1,.!. ND(l7) NO. (79) NO. (41) NO. (30) 

510201 CCTA-57A-GR-007-0.5-1.o-S 0.5-1.0 NO. (19) 96 J (280 NO. (17) NO. (17) NO. (79) ND(41) 160J (280 

510201 CCTA-57 A-GR-008-O-O.5-S M.5 NO. (19L 980 NO (17) NO. (17) NO. (79) NO. (41) NO (SO) 

510201 CCTA-57 A-GR-GOS-0.5-1.o-S 0.5-1.0 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (SO) 

510201 CCTA-57A-GR-G09-Q-o.5-S M.5 NO. (19!. NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (SO) 

510201 CCTA-57A-GR-009-0.5-1.o-S 0.5-1.0 NO. (19) NO. (17) ND(17) NO. (17) NO. (79) ND(41) NO. (30) 
Buildina 9902 

510201 CCTA-57 A-GR-Ql0-0-o.5-S M.5 NO. (191. NO. (17) NO. (17) NO. (17) NO. (79) NO. i411. NO. (30) 
510201 CCTA-57 A-GR-Ol0-0-0.5-DU M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (SO) 

510201 CCTA-57A-GR-Ol0-0.5-1.0-S 0.5-1.0 NO. (191. NO. (17) NO. (17) NO. (17) NO. (79) NDi41l NO. (3OJ. 
510201 CCTA-57 A-GR-Oll-0-0.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 

510201 CCTA-57A-GR-Oll-0.5-1.0-S 0.5-1.0 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (SOJ. 
510201 CCTA-57A-GR-Q12-0-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO (30) 
510201 CCTA-57A-GR-012-0.5-1.0-S 0.5-1.0 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO (41) NO. (30) 

510201 CCTA-57A-GR-013-o-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 
510201 CCTA-57 A-GR-013-0.5-1.0-S 0.5-1.0 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 

Steel Plate 
510201 CCTA-57 A-GR-Q14-0-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 
510201 CCTA-57 A-GR-014-0.5-1.0-8 0.5-1.0 ND(19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 

510201 CCTA-57A-GR-015-0-o.5-S M.5 NO. (19) ND.11?l ND(H) NO. (17) NO. (79) NO. (41) NO. (SO) 
510201 CCTA-57 A-GR-015-0.5-1.0-S 0.5-1.0 NO. (19) ND(17) No.(17) NO. (17) NO. (79) NO. (41) NO. (30) 

510207 CCTA-57A-GR-Q16-0-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (SO) 
510207 CCTA-57 A-GR-016-o-o.5-DU M.5 NO. (19) 3200 130 J (270 NO. (17) NO. (79) NO. (41) NO. (SO) 
510207 CCTA-57 A-GR-Ol6-0.5-1.o-S 0.5-1.0 NO. (19) ND.l17') NO. (17) NO. (17) NO. (79) NO. (41) NO. (SO) 
510207 CCTA-57A-GR-017-O-O.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO (30) 

510207 CCTA-57 A-GR-Q17-0.5-1.0-S 0.5-1.0 NO. (19) ND.l17) NO. 11?l NO. (17) NO. (79) NO. (41) NO. (30) 
510207 CCTA-57 A-GR-01S-o-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 

510207 CCTA-57 A-GR-01S-Q.5-1.o-S 0.5-1.0 NO. (19!. ND.llIl NO. (1'I'l. NO. (17) NO. (79) NO. (41) NO. (30) 
Pad 3 

510207 CCTA-57 A-GR-019-0-o.5-S M.5 NO. (19) NO. (17) NO. (17) NO. (17) NO. (79) No.~ll NO. (30) 
510207 CCTA-57 A-GR-019-O-Q.5-o.U M.5 ND(19) NO. (17) NO. (17) NO. (17) NO. (79) NO. (41) NO. (30) 
510207 CCTA-57 A-GR-019-0.5-1.o-S 0.5-1.0 NO. (19) NO. (17) NO. (17) ND(17) NO. (79) NO. (41) NO. (30) 
510207 CCTA-57 A-GR-Q20-0-o.5-S M.5 NO. (19) 5S0 NO. (17) NO. (17) NO. (79) ND(41) NO. (30) 

Refer to footnotes at end of table. 



Table 7.4.4-7 (Continued) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• b 
samole Attributes explosives, Methods (EPA 8330) ("glkg) 

d 
ReCOrdc ER Sample 10 Sample 1,3,5-

Number (Agure 7.2.1-2 and 7.2.1-3) OePth (ft) p-Nltrotoluene Nitrobenzene 1.3~Dinitrobenzene Trinitrobenzene ROX TetIYI HMX 
Building 9900 

510201 CCTA-57A-GR-006-O-O.5-S ~.5 NO (31L NO (9) NO(I~ NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57A-GR-D06-0-0.5-0U ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57A-GR-006-0.5-1.O-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NO~24) 

510201 CCTA-57A-GR-007-O-Q.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57 A-GR-007-O.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57A-GR-008-0-0.5-S ~.5 380 NO (9) NO (16) NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57A-GR-008-O.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NOJ2~ 
510201 CCTA-57A-GR-009-O-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) NO (24) 

510201 CCTA-57A-GR-009-O.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 120 J (280 

Bulldina 9902 

510201 CCTA-57 A-GR-Ol0-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) 180 J (280 NO (94) NO (24) 

510201 CCTA-57A-GR-010-0-O.5-0U ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 100 J (290 

510201 CCTA-57 A-GR-Ol0-0.5-1.0-S 0.5-1.0 NO (31t NOl9t NO (16l NO (321 NO (31) NO t94) 110 J (280 

510201 CCTA-57 A-GR-Oll-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 1200 

510201 CCTA-57 A-GR-Oll-O.5-1.0-S 0.5-1.0 NO (31L NO (9) NO (lat NO (32t 24OH270 NO (94) NO (24) 

510201 CCTA-57A-GR-012-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 120 J (280 

510201 CCTA-57 A-GR-012-0.5-1.0-S 0.5-1.0 NO(31l NO (9) NO (16) NO (32) 210J (280 NO (94) NO(24) 

510201 CCTA-57 A-GR-D13-O-0.5-S ~.5 NO (31) NO (9) NO (16) NO (32) 230 J (280 NO (94) NO (24) 

510201 CCTA-57 A-GR-D13-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) 230 J (280 NO (94) NO (24) 

Steel Plate 

510201 CCTA-57 A-GR-014-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 140 J (260 

510201 CCTA-57 A-GR-QI4-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 160 J (280 

510201 CCTA-57 A-GR-015-0-0.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 100 J (280 

510201 CCTA-57 A-GR-Q15-0.5-1.0-S 0.5-1.0 NO (31) NO (9) N0(16) NO (32) NO (31) NO (94) 200J (290 

510207 CCTA-57 A-GR-016-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

510207 CCTA-57 A-GR-016-0-0.5-0U ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

510207 CCTA-57 A-GR-016-0.5-1.O-S 0.5-1.0 NO (31L NO (9) NO (161 NO (32) NO (31) NO (94)R NO (24) 

510207 CCTA-57A-GR-017-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

510207 CCTA-57 A-GR-017-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NOJ24) 

510207 CCTA-57 A-GR-018-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) 200 J (290 NO (94) R NO (24) 

510207 CCTA-57 A-GR-018-Q.5-1.O-S 0.5-1.0 N0131) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

Pad 3 

510207 CCTA-57 A-GR-Q19-0-0.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

510207 CCTA-57 A-GR-019-O-O.5-0U ~.5 NO (31) NO (9) NO (16) NO (32) NO (311 NO (94) R 120 J (280 

510207 CCTA-57 A-GR-018-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

510207 CCTA-57 A-GR-020-0-O.5-S ~.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R NO (24) 

Refer to footnotes at end of table. 



Table 7.4.4-7 (Continued) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• b 
Sample Attribu~ Explosives, Methods (EPA 8330) (1'QIkg) 

Recordc ER Sample 10 Sample 2,4,6- 2 amino 4,6· 4 amino 2,6' 
Number (Figure 7.2.1·2 and 7.2.1~t Depth (It) Trinitrotoluene 2 4·Dinitrotoluene 2 6·0lnHrotoluene dlnltrotoluene dinitrotoluene o·Nitrotoluene 

510207 CCTA·57 A·GR·020·0.5·1.()..S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO(41) 

510207 CCTA·57 A-GR·021·O-o.5-S 0..-0.5 NO (19) 300 NO (17) NO (17) NO (79) NO (4!t 

510207 CCTA·57 A.GR-021·0.5·1.0·S 0.5-1.0 NO (19) 2100 110 J (280 NO (17) NO (79) NO (41) 

510207 CCTA·57A·GR·022-O-O.5·S 0..-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·022·0.5·1.0·S 0.5-1.0 NO(19) 250 J (280 NO (17) NO (17) NO (79) NO (41) 

510207 CCTA-57A·GR·023·0-o.5-S 0..-0.5 NO (19) 7600 320 NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·023-0.5-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57A·GR-023·0.5·1.0·0U 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

Pad 1 

510216 CCTA·57 A·GR·027·C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA·57A·GR·028-C NA NO (19) NO (17') NO (17) NO (17) NO (79) NO (41) 

510216 CCTA·57 A-GR·028-G·OU NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA·57A·GR·029-G NA NO (19) NO (17) NO (17) NO (17) NO (79) NO l41) 

510216 CCTA·57A·GR·030·C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA·57 A·GR-031·C NA NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A-GR·032-O-O.5-S 0..-0.5 NO (19L NO(Et NOjI7) NO(17) NO (79) NO (41) 

510207 CCTA·57 A·GR-032·0.5·1.0·S 0.5-1.0 NO (19) 340 NO (17) NO (17) NO (79) NO(4!t 
510207 CCTA·57A·GR·033·0-o.5·S 0..-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57A-GR-033-O-O.5-0U 0..-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·033·0.5·1.0-5 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·034-0-O.5-5 0..-0.5 NO (19) NO (17) 140 J /270 NO (17) NO (79) NO (4!t 
510207 CCTA·57 A·GR·034-0.5·1.()..S 0.5-1.0 NO (19L 2300 130J (270) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·035·()..Q.5·S 0..-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·035·0.5·1.()..S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·036-O-O.5·S 0..-0.5 NO (19) 490 NO (17) NO (17) NO (79) NO (41) 

510207 CCTA·57 A·GR·036·0.5·1.0·S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

Oebrls Mounds 

06122 CCTA·57A·GR-024-0 
. (on·slte laboratory) 

NA NO (120) NO (120) NO (120) NA NA NO (90) 

06122 CCTA·57A·GR·024-0.5·S 0..-0.5 NO (120) NO (120) NO (120) NA NA NO (90) 
(on·site laboratory) 

06122 CCTA·57 A-GR'025'O NA NO (120) 500 J (640) NO (120) NA NA NO (90) 
(on·site laboratorv) 

06122 CCTA·57A-GR-025-O.5-5 0..-0.5 NO (120) NO (120) NO (120) NA NA NO (90) 
(on·slte laboratory) 

06122 CCTA-57A·GR·026·0 NA NO (120) 5600 NO (120) NA NA NO (90) 
(on·site laboratorv) 

06122 CCTA·57A·GR·026-0.5·S 0..-0.5 NO (120) NO (120) 160 J (640) NA NA NO (90) 
(on·slte laboratorv) 

06126 CCTA·57 A·GR·026·0.5·S 0..-0.5 NO (5.67) NO (6.18) NO (6.48) NO (6.6) NO (5.45) NO (7.83) 

Refer to footnotes at end of table. 

m'Nltrotoluene 
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Table 7.4.4-7 (Continued) 
Summary of SWMU 57 A HE Analytical Results, January and December 1997, February 1998 

a b 
SamQLe Attributes Explosives, Methods (EPA 8330) (Jl!IIkg) 

Record" ER Sample 10 Sample 1,3,5-
Number (Flaure 7.2.1-2 and 7.2.1-3) Depth (ft) p-Nltrotoluene Nitrobenzene I 3-0lnltrobenzene Trlnltrobenzene ROX Tetryl 

510207 CCTA-57 A-GR-020-0.5-1.0-S 0.5-1.0 NO (3t) NO(9t NO (1st NO(32~ NO (3ll NO (94) R 

510207 CCTA-57A·GR-021-O-O.5-S (}-(l.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57A-GR-021-O.5-1.0-S 0.5-1.0 ND(3t) NO(9t NO (16) NO(32l NO (3t) NO (9"lR 

510207 CCTA-57A-GR-022-O-O.5-S (}-(l.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-022-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-023-0-O.5-S (}-(l.5 NO (31t NO (9)_ NO (16l NO (321 NO (3t) NO (911R 

510207 CCTA-57 A-GR-023-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-023-0.5-1.0-OU 0.5-1.0 NO(3t) NO (9) NO (16) NOJ321 210H280 NO(94~R 

Pad 1 

510216 CCTA-57 A-GR-027-C NA NO (31) NO (9) NO(16) NO (32) 220 J (2601 NO (94) R 

510216 CCTA-57 A-GR-028-C NA NO (31) NO (9) NO (161 NO (32) NO (311 NO (94) R 

510216 CCTA-57 A-GR-028-C-OU NA NO(31) NO (9) NO(16) NO (32) NO (31) NO (94) R 

510216 CCTA-57 A-GR-029-C NA NO (3t) NO (9) NO (IS) NO (32) NO (31) NO (94) R 

510216 CCTA-57 A-GR-030-C NA NO(31) NO (9) NO (16i NO (32) NO (311 NO (94) R 

510216 CCTA-57 A-GR-031-C NA NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57A-GR-032-0-O.5-S 0-0.5 NO(31) NO (9) NO (16t NO (32) NO (311 NO (94) R 

510207 CCTA-57 A-GR-032-0_5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57A-GR-033-O-O.5-S 0-0.5 NO (31) ND(9) NO(16) NO (32) NO (31) NO (94) R 

510207 CCTA-57A-GR-033-0-O.5-0U (}-(l.5 NO (31) NO (9) NO(16) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-033-O.5-1.0-S 0.5-1.0 NOJ31) NO (9) NO (16) NO (32) NO (3t) NO (94) R 

510207 CCTA-57 A-GR-034-0-O.5-9 (}-(l.5 NO (31) NO (9) NO (16t NO (32) 170J~270 NO (94) R 

510207 CCTA-57 A-GR-034-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) 200 J (270 NO (94) R 

510207 CCTA-57 A-GR-035-0-O.5-S (}-(l.5 NO (31) NOj9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-035-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510207 CCTA-57A-GR-036-O-0.5-S (}-(l.5 NO (31) NO (9) NOJI6) NO (32) NO (31) NO (94) R 

510207 CCTA-57 A-GR-036-0.5-1.O-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

Oebrls Mounds 

06122 CCTA-57 A-GR-024-0 NA NO (100) NA NA NA NO (110) NO (70) 
(on-site laboratory) 

06122 CCT.A-57A-GR-02~i5-S 0-0.5 NO (100) NA NA NA NO (110) NO (70) 
on-site laborato 

06122 CCTA-57A-GR-025-0 
(on-slle laboratorY)-

NA NO (100) NA NA NA NO (110) NO (70) 

06122 CCTA-57A-GR-02S-0.5-S 0-0.5 NO (100) NA NA NA NO (110) NO (70) 
(on-site laboratory) 

06122 CCTA-57 A-GR-026-0 NA NO (100) NA NA NA NO (110) NO (70) 
(on-site laboratom 

06122 CCTA-57 A-GR-026-0.5-S (}-(l.5 NO (100) NA NA NA NO (110) NO (70) 
(on-site laboratory) 

06126 CCTA-57A-GR-026-O.5-S 0-0.5 NO (10.6) NO (5.21) NO (4.05) NO (6.62) NO (9.71) NO (7.55) UJ 

Refer to footnotes at end of table. 
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Table 7.4.4-7 (Continued) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• b 
Samole Attribut8$ Explosives, Methods (EPA 8330) ("glkg) 

RacOrde ER Sample 10 Sample 2A,6- 2 amino 4,6- 4 amino 2,6-
Number (Figure 7_2.1-2 and 7.2.1-3) Depth (ft) Trinitrotoluene 2 4-0inllrotoluene 2 6-0lnitrotoluene dlnitrotoluene dinltrotoluene o-Nltrotoluene 

Fonner Gun Mounts I Gun Mounts 

510218 CCTA-57A-GR-037-O-O.5-S 0-0.5 NO (19) NO 117l NOlI?) NOII7l NO (79) NO (41) 

510218 CCTA-57A-GR-037-0.5-1.D-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) N0(41) 

510218 CCTA-57 A-GR-038-O-O.5-S 0-0.5 NO (19) NO 117l NO 117l NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-038-0.5-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-039-0-O.5-S 0-0.5 NO (19) NO(17l NO (17) N0(17) NO (79) NO (41) 

510218 CCTA-57 A-GR-039-0.5-1.0-S 0.5-1.0 NO (19) NO 117l NO 117l NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-039-0.5-1.0-0U 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-040-O-O.5-S 0-0.5 NO (19) N0(17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-04D-0.5-1.0-5 0.5-1.0 N0(19) NO (17) N0(17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-041-0-O.5-5 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-041-0.5-1.D-S 0.5-1.0 NO (19) NO lIn 220 J 1300 NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-042-O-O.5-S 0-0.5 NO (19) NO (17) NO 1m NO 1m NO (79) NO (41) 

510218 CCTA-57 A-GR-042-0.5-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-043-0-O.5-S 0-0.5 NO (19) NO (17) NO Ifn NOIi71 NOli91 NO (41) 

510218 CCTA-57 A-GR-043-0.S-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-044-O-O.5-S 0-0.5 NO (19) NO (17) NO 1m NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-044-0.5-1.0-S 0.5-1.0 NO (19) N0(17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-045-0-O.5-S 0-0_5 NO (19) NO 1m NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-04S-0.5-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-04S-O.5-1.0-0U 0.5-1.0 NO (19) NO (17) NO 1m NOlIn NO (79) NO (41) 

510218 CCTA-57A-GR-046-O-0.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-046-0.5-1.0-S 0.5-1.0 NO (19) NO (17) NO (17) NO II?) NOI?9I NO (41) 

510218 CCTA-57 A-GR-047 -0-0.5-5 0-0.5 NO (19) NO (17) NO 1m NO 117\ NO (79) NO (41) 

510218 CCTA-57 A-GR-047-0.5-1.0-S 0.5-1.0 NO (19) N0(17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-048-0-O_5-S 0-0.5 NO (19) NO (17) NO(17) NO (17) NO (79) NO (41) 

510218 CCTA-57 A-GR-048-0.5-1.D-S 0.5-1.0 NO (19) NO (l7) NO (l7) NO (l7) NOI791 NO (41) 

Pad 2 

510216 CCTA-57A-GR-049-C NA NO (19) NO (17) NO (17) NO (17) NO!?9I NO (41) 

510218 CCTA-57 A-GR-OSO-O-O.5-S 0-0.5 NO (19) NO 117l NO 1m NO 117\ NO (79) NO (411. 

510218 CCTA-57 A-GR-051-O-O.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-052-0-O.5-S 0-0.5 NO (19) NO (17) NO (17) NOlIn NO (79) NO (41) 

510218 CCTA-57A-GR-053-0-O.5-5 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

Refer to footnotes at end of table. 

m-Nitrotoluene 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 
NO (30) 

NO (30) 
NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

(/)0 
8~· ---(D :l 
3!!!.. 
0" -
(D'< 
-.(/) 
..... c: 
<00" 
<03 !Xl _. 

Z$' 
-no. 
>1» 
(/)1Jl 
C:O 
O":::r 
31» 
Et"9. 
!!l(D - -. 

--..r 
9. 



Table 7.4.4-7 (Continued) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• b 
Sample Attribute~ Explosives, Methods (EPA 8330) (~g/kg) 

Record
Q ER Sample 10 Sample 1,3,5-

Number (Figure 7.2.1-2 and 7.2.1-3) Depth (Ill D-Nitrotoluene Nitrobenzene 1 3-0initrobenzene Trinitrobenzene ROX TetIYI 

Fonmer Gun Mounts I Gun Mounts 

510218 CCTA-57A-GR-037.o.o,5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO (94)B 

510218 CCT A-57 A-GR-037 .o.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (IS) NO (32) R NO (31) NO (94) R 

510218 CCTA-57 A-GR-038.o.o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94) R 

510218 CCTA-57 A-GR-038-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) N~(32) A NO (31) NO (94) A 

510218 CCTA-57A-GR-039-0-0.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R 220 J (290 NO (94) R 

510218 CCTA-57 A-GR-039-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) R 150 J (290 NO (94) A 

510218 CCTA-57 A-GR-039-0.5-1.0-0U 0.5-1.0 NO (31) NO (9) NO (16) NO (32) R 230 J (290 NO (94) R 

510218 CCTA-57A-GR-04D-O-O.5-S 0-0.5 NO (31) 99J (290 NO (IS) NO (32) R 190J (290 NO (94) A 

510218 CCTA-57 A-GR-040-0.5-1.O-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A 210J (290 NO (94) R 

510218 CCTA-57 A-GR-041-Q-Q.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) A 230 J (290 NO (94) R 

510218 CCTA-S7 A-GR-041-0.5-1.O-S 0.5-1.0 NO (311 NOID NOJ16) NO (32) R 210 J (300 NO (94) A 

510218 CCTA-57 A-GR-042-Q-Q.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO (94) R 

510218 CCTA-57 A-GR-042-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (IS) NO (32) A NO (31) NO (94)B 

510218 CCT A-57 A-GR-043-0-0.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94) A 

510218 CCTA-57 A-GR-043-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94,tR 

510218 CCTA-57 A-GR-044-0.o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO(31) NO (94) A 

510218 CCTA-57 A-GR-044.o.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94) A 

510218 CCTA-57A-GR-04S.o-0.5-S 0-0.5 NO (31) NO (9) NO (16) NO(32) A NO (31) NO (94) R 

510218 CCTA-57 A-GR-045-0.5-1.0-5 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A 220 J (280 NO (94) A 

510218 CCTA-57 A-GR-045-0.5-1.0-0U 0.5-1.0 NO (311 NO (9) NO (16) NO (32) R NO (31) NO (94,tR 

510218 CCTA-57 A-GR-046-0.o.5-5 0-0.5 NO (31) NO (9) NO(16) NO (32) R 190 J (300 NO (94) R 

510218 CCTA-57 A-GR-046.o.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94) R 

510218 CCTA-57 A-GR-047 -0-0.5-5 0-0.5 NO (31) NO (9) NO (16) NO(32) R NO (31) NO (94) A 

510218 CCTA-57 A-GR-047 -0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (94) A 

510218 CCTA-57A-GR-048-0.o.5-S 0-0.5 NO (31) NO (9) NO (16) ND(32) R NO (31) NO (94) A 

510218 CCTA-57 A-GR-048-0.5-1.0-S 0.5-1.0 NO (31) NO (9) NO (16) NO (32) A NO(31) NO (94) A 

Pad 2 

510216 CCTA-57 A-GR-049-C NA NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510218 CCTA-57 A-GR-050-0.o.S-5 0-0.5 NO (31) NO (!l.t NOJ16L NO (32) R NO (31) NO(94L A 

510218 CCTA-57A-GR-051-0.o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO(94) R 

510218 CCTA-57A-GR-052-0.o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) A NO (31) NO (941 R 

510218 CCTA-57 A-GR-053-0-0.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO (94) R 

Refer to footnotes at end of table. 
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Table 7.4.4-7 (Continued) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• b 
SamJ1le Attributes Explosives, Methods (EPA 8330) ("glkg) 

Record" ERSamplelO sam~~~) 2,4,6- 2 amino 4,6- 4 amino 2,6-
Number (Fiaure 7.2.1-2 and 7.2.1-3) Depth It Trinitrotoluene 2 4-0inRrotoluene 2 6-0initrotoluene dinitrotoluene dinitrotoluene o-Nitrotoluene 

Former Building Foundation 

510216 CCTA-57A-GR-054-C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-67A-GR-055-0-0.5-S 0-0.5 NO (19t NO (17) NO (171 NO (171 NO (791 NO (41) 

510218 CCTA-57A-GR-056-D-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510218 CCTA-57A-GR-057-O-0.5-S 0-0.5 NO (19) 1100 NO (17) NO (17) NO (791 NO (41) 

510218 CCTA-57A-GR-058-0-O.5-5 0-0.5 NO (19) 570 NO (17) NO (17) NO (79) NO (41) 

Former Wind TunnellMachlne Shop Pad 

510216 CCTA-67 A-GR-059-C NA NO (19) NO (lIl NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57 A-GR-060-D-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57 A-GR-061-0-D.5-S 0-0.5 NO (19) 180 J (280 NOlI7) NO (17) NO (79) NO (41) 

510216 CCTA-57A-GR-062-D-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57A-GR-062-0-D.5-0U 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57A-GR-063-D-D.5-S 0-0.5 NO(19) NO (17) NO (17) NO (17) NO (79) NO (41) 

Former Transformer Pad 

510216 CCTA-57A-GR-064-C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57A-GR-066-0-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510216 CCTA-57 A-GR-066-D-D.5-S 0-0.5 NO (19) NO (17) NOj!7l NO(17) NO (79) NO (41) 

510216 CCTA-57A-GR-067-D-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (171 NO (79) NO (41) 

510216 CCTA-57 A-GR-068-0-D.5-S 0-0.5 NO (19) NO(17) NO (17) NO (17) NO (79) NO(41) 

Underground Bunker 

510219 CCTA-57A-GR-069-C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCTA-57A-GR-069-0-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCTA-57A-GR-070-C NA NO (19) NO (17) NO (17) NO (17) NO (791 NO (411 

510219 CCTA-57 A-GR-070-0-D.5-S 0-0.5 NO (191 NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCTA-57A-GR-071-C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCT A-57 A-GR-071-0-0.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCTA-57A-GR-072-C NA NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510219 CCTA-57A-GR-072-D-D.5-S 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

510221 CCTA-57 A-GR-073-0-D.5-5 0-0.5 NO (19) 540 NO (17) NO (17) NO (79) NO (41) 

510221 CCTA-57 A-GR-073-0-0.5-0U 0-0.5 NO (19) NO (17) NO (17) NO (17) NO (79) NO (41) 

Qualitv Assurance/Qualitv Control Sample (l1g1L 

510201 CCTA-57A-GR-OOO-EB NA NO (0.111 NO (0.10) NO (0.13) NO (0.14) NO (0.16) NO (0.16) 

510207 CCTA-57 A-GR-OOO-EB NA NO(O.II) NO (0.10) NO (0.13) NO (0.14) NO (0.16) NO (0.16) 

06122 CCTA-57A-GR-OOD-EB NA NO (14) NO (14) NO (14) NA NA NO (111 

06126 CCTA-57A-GR-OOO-EB 
(on-site labcrat()lv) 

NA NO (0.0293) NO (0.0137) NO (0.0425) NO (0.0186) NO (0.0195) NO (0.0238) 

510216 CCTA-57A-GR-OOO-EB NA NO (0.11) NO (0.101 NO (0.13) NO (0.14) NO (0.16) NO (0.16) 

510218 CCTA-57 A-GR-OOO-EB NA NOCO.l1) NO (0.10) NOjO.l:l) NO (0.14) NO (0.16) NO (0.16) 

510219 CCTA-57 A-GR-OOO-EB NA NO (0.11) NO (0.10) NO (0.13) NO (0.14) NO (0.16) NO (0.16) 

510221 CCTA-57A-GR-OOO-EB NA NO (0.11) NO (0.10) NO (0.13) NO (0.14) NO (0.16) NO (0.16) 

Refer to footnotes at end of table. 

m-Nltrotoluene 

NO (30) 
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NO (30) 
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NO (30) 

NOj30) 
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NO (0.39) 

NO (0.39) 
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NO (0.39) 
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• 
Table 7.4.4-7 (Continued) 

Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

Sample Attribut~ Explosives, Methods (EPA 8330)- ("g/kgj" 
Recordc ER Sample 10 Sample 1,3,5-

Number (Figure 7.2.1-2 and 7.2.1-3) Depth (ft) p-Nltrotoluene Nitrobenzene 1 3-0inilrobenzene Trinllrobenzene ROX Telrvl 
Fonner Building Foundation 

510216 CCTA-57A-GR-054-C NA NO (31) NO (9) ND(16) NO (32) NO (31) NO (94) R 
510218 CCTA-57A-GR-055-0-o.5-S 0-0.5 NO (31) NO (9) ND(16) NO (32) R NO (31) NO (94) R 
510218 CCTA-57A-GR-oS6-0-o.5-8 0-0.5 NO 1311 NOJ~t NO (16) NO (32) R NO (31) NO(94) R 
510218 CCTA-57A-GR-057-O-O.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO (94) R 

510218 CCTA-57A-GR-05S-O-O.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) R NO (31) NO (94) R 
Fonner Wind TunnellMachine Shop Pad 

510216 CCTA-57 A-GR-059-C NA NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510216 CCTA-57A-GR-060-o-o.5-8 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

510216 CCTA-57 A-GR-061-o-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 
510216 CCTA-57A-GR-062-0-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 
510216 CCTA-57A-GR-062-o-o.5-0U 0-0.5 NO (31) NOJ9) NO (16) NO (32) NO (31) NO (94) R 
510216 CCTA-57A-GR-063-0-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 

Fonner Transformer Pad 
510216 CCTA-57A-GR-064-C NA NO (31) NO (9) NO(16) NO (32) NO (31) NO (94) R 
510216 CCTA-57A-GR-066-0-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) R 
510216 CCTA-57A-GR-066-o-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (941R 
510216 CCTA-57A-GR-067-o-o.5-S 0-0.5 NO (31) NO~ NO (16) NO (321 NO (31) NO (94) R 
510216 CCTA-57A-GR-06S-o-o.5-S 0-0.5 NO (31t NO (9) NO (16) NO (32) NO (31) NO (94) R 

Underground Bunker 

510219 CCTA-57 A-GR-069-C NA NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 

510219 CCTA-57A-GR-o&9-0-o.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 

510219 CCTA-57A-GR-070-C NA NO (31) NO (9) NO (16) NO (32) NO (311 NO (94) 

510219 CCTA-57A-GR-070-Q-O.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO t941 
510219 CCTA-57 A-GR-071-C NA NO (31) NO (9) ND(16) NO (32) NO (31) NO (94) 
510219 CCTA-57 A-GR-071-0-o.5-S 0-0.5 NO (31) NO~) NO (16) NO (32) NO (31) NO (94) 
510219 CCTA-57A-GR-072-C NA NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 

510219 CCTA-57 A-GR-072-O-0.5-S 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO (94) 

510221 CCTA-57 A-GR-073-0-o.5-8 0-0.5 NO (31) NO (9) NO (16) NO (32) NO (31) NO t94L 
510221 CCTA-57A-GR-073-0-o.5-0U 0-0.5 NO (31) N01ID NO (16) NO (321 NO (31) NO (94) 

Quality Assurance/Quality Control Sample ("gil 
510201 CCTA-57 A-GR-OOO-EB NA NO (0.19) NO (0.12) NO(O.II) NO (0.32) 0.19 NO (0.18) R 

510207 CCTA-57 A-GR-OOO-EB NA NO (0.19) NO (0.12) NO (0.11) NO (0.32) NO (0.12) NO (0.18) R 

06122 CCTA-57A-GR-000-EB NA NO (12) NA NA NA NO (13) NO (8.4) 

06126 CCTA-57A-GR-OOO-EB NA NO (0.0335) NO (0.0161) NO (0.0202) NO (0.0206) NO (0.0185) NO (0.0215) UJ 
(on-sile laboratory) 

510216 CCTA-57 A-GR-oDO-EB NA NO (0.19) NO (0.12) NO (0.11) NO (0.32) NO (0.12) NO (0.18) 

510218 CCTA-57 A-GR-OOO-EB NA NO (0.19) NO (0.12) NO (0.11) NO (0.32) NO (0.12) NO (0.18) R 

510219 CCTA-57 A-GR-OOO-EB NA NO (0.19) NO (0.12) NO (0.11) NO (0.32) NO (0.12) R NO (0.18) 

510221 CCTA-57 A-GR-OOO-EB NA NO (0.19) NO (0.12) NO(O.II) NO (0.32) NO (0.12) NO (0.18) 

Refer to footnotes at end of table. 
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Table 7.4.4-7 (Concluded) 
Summary of SWMU 57A HE Analytical Results, January and December 1997, February 1998 

• EPA November 1986. 
b 
Values In bold represent detected HE compounds. 

c 
Analysis requesllchaln-of-custody. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specHied in Figures 7.2.1-2 and 7.2.1-3. 

C 
CCTA 
o 
DU 
EB 
ER 
It 
GR 
HE 
HMX 
10 
J 
J() 
~gJkg 
~glL 
NA 
ND() 
R 
RDX 
S 
SWMU 
Tetryl 
U 

• 

= Concrete sample. 
= Central Coyote Test Area. 
= Debris sample. 
= Duplicate sample. 
= Equipment blank. 
= Environmental Restoration. 
= Foct (feet). 
= Grab sample. 
= High explosives. 
= 1,3,5,7 -tetra nitro-I ,3,5,7 -tetrazacyclooctane. 
= Identification. 
= Analytical result was qualified as an estimation during data validation. 
= 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. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown In parenthesis. 
= Value rejected during data validation. 
= 1 ,3,5-trinitro-l ,3,5-triazacyclohexane. 
= Soli sample. 
= Solid waste management unit. 
= 2,4,S·trinitrophenylmethylnitramine. 
= Analytical result was qualified as a nondeteet during data validation. 
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Sample Attributes 
d 

Recordc ERSampie 10 
Number (Fioure 7.2.1-2) 

Pad 1 

510223 CCTA-57A-GR-027-C 

510223 CCTA-57A-GR-028-C 

510223 CCTA-57A-GR-029-C 

510223 CCTA-57 A-GR-030-C 

510223 CCTA-57A-GR-031-C 

510207 CCTA-57A-GR-032-0-o.5-S 

510207 CCTA-57 A-GR-032-0.5-1.0-S 

510207 CCTA-57A-GR-033-Q-O.5-S 

510207 CCTA-57A-GR-033-0-O.5-0U 

510207 CCTA-57 A-GR-033-0.5-1.0-S 

510207 CCTA-57A-GR-034-0-O.5-S 

510207 CCTA-57 A-GR-034-O.5-1.0-S 

510207 CCTA-S7A-GR-035-0-O.5-S 

510207 CCTA-S7 A-GR-035-0.5-1.0-S 

510207 CCTA-57A-GR-036-0-O.5-S 

510207 CCTA-57 A-GR-036-O.5-1.0-S 

Table 7.4.4-8 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Pad 1) 

SVOCs (EPA Method 8270:{ (l'QIkgt 

O=~~) Bis(2-ethylhexvl)phthalate Oi-n-butvl phthalate 2,4-Dinitrotoluene 2,6-0inRrotoluene 

NA NO (O.G) NO (0.5) NO (0.7) NO (O.G) 

NA NO (O.G) NO (0.5) NO (0.7) NO (O.G) 

NA NO (O.G) NO (0.5) NO (0.7) NO (O.G) 

NA NO (0.6) NO (0.5) NO (0.7) NO (0.6) 

NA NO (O.G) NO (0.5) NO (0.7) NO (O.G) 

0--0.5 NO (O.G) 190 J (350) 170 J (350) NO (0.6) 

0.5-1.0 53 J (350) NO (0.3) NO (0.5) NO (0.4) 

0--0.5 46 J (350) 37 J (350) NO (0.5) NO (0.4) 

0--0.5 38 J (350) NO (0.3) NO (0.5) NO (0.4) 

0.5-1.0 44 J (350) 180 J (350) 190 J (350) NO (0.4) 

0--0.5 46 J (350) 1900J 3300 180 J (350) 

0.5-1.0 52 J (350) 2000J 2500 130 J (350) 

0--0.5 NO (1.0) NO (0.3) NO (0.5) NO (0.4) 

0.5-1.0 NO (1.0) 39 J (370) NO (0.5) NO (0.4) 

0--0.5 55 J (370) 310 J (370) 240 J (370) ND (0.4) 

0.5-1.0 140 J (370) NO (0.3) NO (0.5) NO (0.4) 

Quality Assurance/Quality Control Samples (all In ~g/L) 

510223 CCTA-57 A-GR-OOO-EB NA 2,0 J (10) NO (0.5) NO (0.7) I NO (0.6) 

510207 CCTA-57 A-GR-OOO-EB NA 3,2 J (10) NO (0.5) NO (0.7) I NO (0.6) 

Refer to footnotes at end of table. 

n-Nitrosodiphenylamine 

NO (0.6) 

NO (O.G) 

NO (O_G) 

NO (O.G) 

NO (0.6) 

NO (0.6) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

330 J (350) 

280 J (350) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

I NO (O.G) 

I NO (0.6) 
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Table 7.4.4-8 (Concluded) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Pad 1) 

a 
EPA November 1986. 

b 
Values In bold represent detected SVOC compounds. 

c 
Analysis requesVchaln-of-custody record. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specified In Figure 7.2.1-2. 

C 
CCTA 
OU 
EB 
EPA 
ER 
It 
GR 
10 
J 
J() 

"glkg 

"gIL 
NA 
NO 
S 
SVOC 
SWMU 

= Concrete sample. 
= Central Coyote Test Area. 
= Oupllcate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 
= Analytical result was qualified as an estimation during data validation. 
= 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 for 

off-site laboratory analyses. shown In parenthesis. 
= Microgram(s) per kilogram. 
= Mlcrogram(s) per liter. 
= Not applicable. 
= Not detected above the MOL. shown in parenthesis. 
= So~ sample. 
= Semivolatile organic compounds. 
= Solid waste management unit. 
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Sample Attributes 
d 

Recordc ERSampletO 
Number (FiQure 7.2.1-21 

Fonner Gun Mounts I Gun Mounts 

510218 CCTA-57A-GR-037-0-O.5-S 

510218 CCTA-57A-GR-037-0.5-1.()..S 

510218 CCTA-57A-GR-038-O-O.5-S 

510218 CCTA-57 A-GR-IJ38-0.5-1.0-S 

510218 CCTA-57A-GR-IJ39-0-0.5-S 

510218 CCTA-57 A-GR-039-O.5-1.()..S 

510218 CCTA-57 A-GR-039-0.S-1.0-0U 

510218 CCTA-57A-GR-040-O-O.5-S 

510218 CCTA-57 A-GR-04Q-0.5-1.O-S 

510218 CCTA-57 A-GR-041-0-O.5-5 

510218 CCTA-57A-GR-041-0.5-1.()..S 

510218 CCTA-57 A-GR-042-0-O.5-S 

510218 CCTA-57A-GR-042-0.5-1.0-S 

510218 CCTA-57A-GA-043-0-0.5-S 

510218 CCTA-57 A-GA-G43-0.5-1.0-S 

510218 CCTA-57 A-GA-044-()..Q.5-S 

510218 CCTA-57 A-GA-044-0.5-1.0-S 

510218 CCTA-57 A-GA-045-0-O.5-S 

510218 CCTA-S7 A-GA-045-0.5-1.0-S 

510218 CCTA-57 A-GA-045-0.5-1.0-0U 

510218 CCTA-57 A-GA-046-0-O.5-S 

510218 CCTA-57 A-GA-046-0.5-1.0-S 

510218 CCTA-57A-GA-G47-0-O.5-S 

510218 .CCTA-57A-GR-047-0.5-1.0-S 

510218 CCTA-57A-GA-048-0-O.5-S 

510218 CCTA-S7 A-GR-048-O.5-1.0-5 

Table 7.4.4-9 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Gun Mount Positions) 

SVOCs (EPA Method 8270) (I'¢? 

=tti:~l 
Benzo(a) BiS(~ethylheXYI) 

anthracene Benzo(k1 fluoranthene !halate ChlVsene 

Q-{).5 NO (0.4) NO (0.9) 57 J (390) NO (0.3) 

0.5-1.0 NO (0.4) NO (0.9) 120 J (380) NO (0.3) 

Q-{).5 NO (0.4) NO (0.9) 78 J (380) NO (0.3) 

0.5-1.0 NO (0.4) NO (0.9) 89 J (370) NO (0.3) 

Q-{).5 NO (0.4) NO (0.9) 160 J (390) NO (0.3) 

0.5-1.0 NO (0.5) NO (0.8) 59 J (390) NO (0.5) 

0.5-1.0 NO (O.S) NO (0.8) 43 J (390) NO (0.5) 

Q-{).S NO (O.S) NO (0.8) NO (0.6) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 92 J (380) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) NO (0.6) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 360J (400) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) 69 J (390) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 140J (400) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) NO (O.S) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 83 J (370) NO (0.5) 

Q-{).5 130 J (370) 46 J (370) NO (0.6) 150 J (370) 

0.5-1.0 NO (0.5) NO (0.8) NO (0.6) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) 50 J (370) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 190 J (380) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 220 J (370) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) 78J (390) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 66J (380) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) NO (0.6) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) NO (0.6) NO (0.5) 

Q-{).5 NO (0.5) NO (0.8) NO (0.6) NO (0.5) 

0.5-1.0 NO (0.5) NO (0.8) 79 J (370) NO (0.5) 

Quality Assurance/Qualitv Control Samples (all In uwL1 

510218 CCTA-57 A-GA-OO()"EB I NA I NO (0.5) I NO (O.B) 2.3 J (10) I NO (0.5) 

Aefer to footnotes at end of table. 

Oibenzofuran Ol-n-butyl phthalate 

NO (0.2) NO (0.3) 

NO (02) NO (0.3) 

NO (0.2) NO (0.3) 

NO (0.2) 1900 

NO (0.2) NO (0.3) 

NO (0.5) NO (0.5) 

NO (O.S) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) 64 J (380) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

51 J (370) 530 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) 1500 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 



Sample Attributes 

Recom., ER Sample 10 
d 

Number (Fiaure 7.2.1-2) 

Former Gun Mounts I Gun Mounts 

510218 CCTA-57A-GR-037-Q-O.5-S 

510218 CCTA-57A-GR-037-0.5-1.0-S 

510218 CCTA-57 A-GR-038-0-O.5-S 

510218 CCTA-57 A-GR-038-0.S-1.0-S 

510218 CCTA-S7 A-GR-039-0-O.5-S 

510218 CCTA-57 A-GR-039-0.5-1.0-S 

510218 CCTA-57A-GR-039-0.S-1.0-0U 

510218 CCTA-57 A-GR-040-0-0.5-S 

510218 CCTA-57 A-GR-040-O.5-1.0-S 

510218 CCTA-57 A-GR-041-0-O.5-S 

510218 CCTA-57A-GR-041-0.5-1.O-S 

510218 CCTA-57 A-GR-042-Q-O.5-S 

510218 CCTA-57 A-GR-042-0.5-1.0-S 

510218 CCTA-57 A-GR-043-0-0.5-S 

510218 CCTA-57 A-GR-043-0.5-1.0-S 

510218 CCTA-57A-GR-044-0-0.5-S 

510218 CCTA-57A-GR-044-O.5-1.0-S 

510218 CCTA-57A-GR-045-O-O.5-S 

510218 CCTA-57 A-GR-045-O.5-1.0-S 

510218 CCTA-57 A-GR-045-0.5-1.0-0U 

510218 CCTA-57A-GR-046-0-0.5-S 

510218 CCTA-57 A-GR-046-0.5-1.0-S 

510218 CCTA-57A-GR-047-0-O.5-S 

510218 CCTA-57 A-GR-047-0.5-1.0-S 

510218 CCTA-57 A-GR-048-0-O.5-S 

510218 CCTA-57 A-GR-048-0.5-1.0-S 

Table 7.4.4-9 (Continued) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Gun Mount Positions) 

SVOCs (EPA Method 8270>" (1IQ/k9t 

Sample 
Oeplh (II) 2 4-0inltrotoluene 2 6-DlnRrotoluene Auoranthene Naphthalene n-Nnrosodiphenylamlne 

<Hl.5 NO (0.5) NO (0.4) NO (0.3) NO (0.4) NO (0.7) 

0.5-1.0 NO (0.5) NOCO.4) NO (0.3) NO (0.4) NO (0.7) 

<Hl.5 NO (0.5) NO (0.4) NO (0.3) NO (0.4) NO (o.n 

0.5-1.0 2800 160 J (3701 NO (0.3) NO (0.4) 240 J (370) 

<Hl.5 NO (0.5) NO (0.41 NOJO.3) NO (0.4) NO (O.lL 

0.5-1.0 NO (0.7) NO (0.5) NO (O.B) NO (0.5) NO (0.B1 

0.5-1.0 NO (0.7) NO (0.5) NO (O.B) NO (0.5) NO (O.BL 

<Hl.5 NO (0.7) NO (0.5) NO (O.B) NO (0.5) NO (O.B) 

0.5-1.0 NO (0.7) NO (O.B) NO (0.5) NO (0.5) NO (O.5) 

<Hl.5 NO (0.7) NO (0.5) NO (O.B) NO (0.5) NO (O.5) 

0.5-1.0 NO (0.7) NO (O.5) NO (0.5) NO (0.5) NO (O.5) 

<Hl.5 NO (O.7) NO (0.5) NO (0.5) NO (O.5) NO (O.B) 

0.5-1.0 NO {o.n NO (O.B) NO (O.B) NO (0.5) NO (0.5) 

<Hl.5 NO (O.7) NO (O.B) NO (O.B) NO (O.5) NO (O.B) 

0.5-1.0 NO (0.7) NO (O.B) NO (O.B) NO (O.5) NO (O.B) 

<Hl.5 630 NO (O.B) 420 100 J (370) NO (O.B) 

0.5-1.0 NO (0.7) NO (O.B) NO (0.5) NO (0.5) NO (0.5) 

<Hl.5 NO (0.7) NO (0.5) NO (O.5) NO (0.5) NO (0.5) 

0.5-1.0 NO (0.7) NO (O.B) NO (0.5) NO (0.5) NO (O.B) 

0.5-1.0 NO (0.7) NO (O.B) NO (O.B) NO (0.5) NO (O.B) 

<Hl.5 2000 110 J (390) NO 10.5) NO 10.5) 85 J (3901 

0.5-1.0 NO (0.7) NO {O.5J NO (O.B) NO (0.5) NO (O.5) 

<Hl.5 NO (O.7) NO (O.5) NO (O.B) NO (O.5) NO (0.5) 

0.5-1.0 NO (O.7) NO (0.5) NO (O.B) NO (O.5) NO (O.B) 

<Hl.5 NO (O.7) NO (O.B) NO (0.6) NOrO.5) NOrO.BI 

0.5-1.0 NO (O.n NO (O.B) NO (0.6) NO (0.5) NO (0.6) 

Qualitv Assurance/Qualitv Control Samples (all In uaIL) 

510218 CCTA-57 A-GR-OOO-EB NA I NO (0.7) NO (O.B) I NO (0.5) I NO (0.5) I NO (O.B) 

Refer to footnotes at end of table. 

Phenanthrene 

NO (0.5) 

NO (O.B) 

NO (O.B) 

NO (O.BI 

NOJO.5) 

NO (O.B) 

NO (0.6) 

NO (0.5) 

NO (0.6) 

NO (0.5) 

NO (O.B) 

NO (O.5) 

NO (0.5) 

NO (O.5) 

NO (O.B) 

570 

NO (0.5) 

NO (0.5) 

NO~·~l 

NO~·ID 

NO_lO.B) 

NO (O.6) 

NO (O.B) 

NO (O.6) 

NOrO.B) 

NO (0.6) 

NO (0.5) I 

Pyrene 

NO(1.0) 

NO (1.0) 

NO (1.0l 

ND(1.0) 

NO (1.0) 

NO (O.B) 

NO (0.5) 

NO (O.B) 

NO (O.5) 

NO (O.5) 

NO (O.5) 

NO (0.5) 

NO (O.B) 

NO (O.B) 

NO (O.B) 

320J (370) 

NO (0.5) 

NO_CO.5) 

NO (O.B) 

NO (O.B) 

NO (O.B) 

NO (0.6) 

NO (O.B) 

NO (O.B) 

NO (O.B) 

NO (O.B) 

NO (0.6) 
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Table 7.4.4-9 (Concluded) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Gun Mount Positions) 

a 
EPA November 1986. 

b 
Values In bold represent detected SVOC compounds. 

a 
Analysis requestlchain-of-custody record. 

d 
Bold portion of the ER Sample ID corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
DU 
EB 
EPA 
ER 
It 
GR 
ID 
J() 

Ilglkg 
IlgiL 
NA 
NDO 
S 
SVOC 
SWMU 

= Central Coyote Test Area. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Fool (feet). 
= Grab sample. 
= Identlflcatlon. 
= The reported value Is greater than or equal to the method detection limit (MOL) but Is less than the practical quantitatlon limit for on-site laboratOly analyses or the contract required detection limit for 

off-site laboratory analyses. shown In parenthesis. 
= Mlcrogram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MDL. shown in parenthesis. 
= Soil sample. 
= Semivolatile organic compound. 
= Solid waste management unit. 
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Table 7.4.4-10 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Former Building Foundation) 

Sample Attributes 
d 

Reco~ ERSempielO Semple 
Number (figure 7.2.1-2) Oeptti(ft) 

Former Building Foundation 

510218 CCTA-57 A-GR-055-0'().5-S ()-().5 

510218 CCTA-57A-GR-056-().().5-S ()-().5 

510218 CCTA-57 A-GR-057-0.().5-S ()-().5 

510218 CCTA-57A-GR-058-().().5-S ()-().5 

Quality Assurence/Quallty Control Samples (all in ~g/L) 

510218 I CCTA-57A-GR-OOQ..EB 

a 
EPA November 1986. 

b 
Values in bold represent detected SVOC compounds. 

c 
Analysis requeslfchaln-ol-custody record. 

d 

NA 

Bis(2-ethvlhexvllohthalate 

43 J (380) 

NO (0.6) 

42 J (400) 

54 J (380) 

I 2.3 J (10) I 

Bold portion 01 the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
EB 
EPA 
ER 
ft 
GR 
10 

= Central Coyote Test Area. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

SVOCs (EPA Method 8270)· (~gIkg>" 

OI-n-butvI ohthalate 

NO (0.5) 

NO (0.5) 

NO (0.5) 

88 J (380) 

NO (0.5) 

2 4-0lnltrotoluene 

NO (0.7) 

NO (0.7) 

NO (0.7) 

68 J (380) 

I NO (0.7) 

J() = The reported value Is greater than or equal to the method detection limit (MOL) but is less than the practical quantitatian limit lor on-site laboratory analyses or the contract required detection limit for 

~gIkg 
~g/L 
NA 
NO() 
S 
SVOC 
SWMU 

off-site laboratory analyses. shown in parenthesis. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown In parenthesis. 
= Soli sample. 
= Semlvolatile organic compound. 
= Solid waste management unit. 

eno 
CD ~ 
t:J cO' ..... _. 
CD ::J 
3 a!. 
CTCD'< .... en 
""c COCT 
co3 c» -. 
z§' 
Ole. 
»Pl en(/) 
CO 
CT:;J" 
3Pl 
-''0 :::
Pl CD - .... 
---.I 

o -



Table 7.4.4-11 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of SWMU 57A TCLP SVOC Analytical Results, 
January 1997, December 1997, February 1998 

Sample AttribUles TCLP SVOCs (EPA Method 82701" (~gIL) 
c 

b ERSampielO 
Record Number (Figura 7.2.1-2 and 72.1-3) Sample Depth (ft) 2 4-0initrotoluene 

Debris Mounds 

06122 
CCT A-57 A-GR-024-0 

(on-site laboratory) 
NA 15 

06122 
CCTA-57 A-GR-024-0-0U 

Jgn-sHe laboratory) 
NA NO (0.5) 

06122 
CCTA-57A-GR-025-0 

(on-site laboratory) 
NA NO (0.5) 

06122 
CCTA-57 A-GR-026-0 

(on-site laboratory) 
NA NO (0.5) 

Pad 1 

510216 CCTA-57A-GR-027-C NA NO (0.5) 

510216 CCTA-57 A-GR-D28-C NA NO (0.5) 

510216 CCTA-57A-GR-028-C-OU NA NO (0.5) 

510216 CCTA-57 A-GR-029-C NA NO (0.5) 

510216 CCTA-57 A-GR-030-C NA NO (0.5) 

510216 CCTA-57 A-GR-031-C NA NO (0.5) 

Pad 2 

510216 I CCTA-57 A-GR-049-C I NA I NO (0.5) 

Former Buildino Foundation 

510216 I CCTA-57A-GR-DS4-C I NA I NO (0.5) 
Former Wind TunnellMachine Shoo Pad 

510216 I CCTA-57 A-GR-OS9-C I NA I NO (0.5) 
Former Transformer Pad 

510216 I CCTA-57 A-GR-064-C I NA I NO (0.5) 
Underoround Bunker 

510219 CCTA-57 A-GR-Q69-C NA NO (0.5) 

510219 CCTA-57A-GR-070-C NA NO (0.5) 

510219 CCTA-57 A-GR-071-C NA NO (0.5) 

510219 CCTA-57A-GR-072-C NA NO (0.5) 

Maximym concentration of contaminants for the Toxicity Characteristic 0.13 

(mail)' 

a 
EPA November 1986. 

b 
Analysis requestlchain-ol-custody racord. 

c 
Bold portion 01 the ER Sample 10 corresponds to the sample location specified in Figures 7.2.1-2 and 7.2.1-3. 

d 
40 CFR Part 261.24. 

C = Concrete sample. 
CCTA = Central Coyote Test Araa. 
CFR = Code of Federal Regulations. 
o = Debris sample. 
OU = Duplicate sample. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = IdentHication. 
J ( ) = The reported value is greater than or equal to Ihe method detection limH (MOL) bul is less than the practical quantitation limit for on-site 

mgIL 
~glL 
NA 
NO() 
SVOC 
SWMU 
TCLP 

laboratory analyses or the contract required detection limit for off-site laboratory analyses, shown in parenthesis. 
= Milligram(s) per IHer. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parentheSis. 
= Semi volatile organic compound. 
= Solid waste management unit. 
= Toxicity characteristic leaching procedure. 
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Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Levels of gross alpha (from 6.03 to 16.9 pCilg) and gross beta (from 15.0 to 32.9 pCi/g) were all 
within the same order-of-magnitude range as the site-specific background values of from 8.76 to 
14.5 pCi/g for gross alpha and from 18.0 to 26.6 pCi/g for gross beta (Table 7.4.4-3). These are 
also less than the background values given by Tharp (July 1998). 

Soil samples from the edge of the concrete pad, the gun mount positions, and the former 
building foundation area were not analyzed for radionuclides. 

RCRA Metals Plus Beryllium 

All RCRA metal and beryllium concentrations detected in the Pad 1 concrete samples (from 
locations 027 to 031) were below the HRMB maximum background concentration values 
(Table 7.4.4-4) (Dinwiddie September 1997). The concrete sample from the former building 
foundation was not analyzed for RCRA metals. Arsenic, barium, beryllium, lead, and silver were 
detected in soil samples collected at Pad 1, Gun Mount Positions and Former Building 
Foundation Areas, at concentrations exceeding the HRMB maximum background 
concentrations (Table 7.4.4-4) (Dinwiddie September 1997). 

Concentrations of arsenic (from 2.11 to 6.06 mg/kg) only exceeded the HRMB background 
value of 5.6 mg/kg in the 0- to 0.5-foot depth sample from location 048 near the south end of 
Pad 1. Barium concentrations (from 59.4 to 190 mglkg) exceeded the HRMB maximum 
background concentration of 130 mglkg in 18 of the 41 soil samples and duplicates from this 
area. Beryllium concentrations (from 0.153J to 0.701 mglkg) exceeded the HRMB maximum 
background concentration of 0.65 mg/kg in 5 of the 11 samples and one duplicate from 
locations along the eastern side of Pad 1. Concentrations of lead (from 10.5 to 131 mg/kg) 
exceeded the HRMB maximum background concentration of 11.8 mg/kg in 29 of the 41 
samples and duplicates from this area. Silver (from <0.2 to 4.63 mg/kg) was detected in 8 of 
the 41 samples and duplicates at concentrations exceeding the HRMB maximum background 
concentration of <1 mglkg. These lead concentrations were in samples from around the 
southern gun mount positions and in samples from around the former building foundation. 

TAL and TCLP Metals 

The five concrete samples and one duplicate from Pad 1 were analyzed for the 23 TAL metals 
(Table 7.4.4-5). These samples and the one concrete sample from the former building 
foundation were also analyzed for TCLP metals plus mercury (Table 7.4.4-6). Arsenic, copper, 
lead, silver, and zinc were detected above their HRMB maximum background concentration 
values in samples from several of the locations. However, a comparison of these 
concentrations to background values has limited value because these are concrete samples 
and the constituents would be far less mobile than if they had been in soil. This assumption is 
supported by the results of the TCLP metals plus mercury analyses. All TCLP metal 
concentrations were below the maximum contaminant concentrations for the toxicity 
characteristic analysis. 

High Explosives 

Table 7.4.4-7 shows analytical results for HE in soil and concrete samples. 1,3,5,7-tetranitro-
1,3,5,7 -tetrazacyclooctane (HMX) (from 110 J to 130 J micrograms [~gl/kg) was detected in all 
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Originally Submitted as Chapter 7 of 
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of the five concrete samples and one duplicate collected at Pad 1. 1 ,3,5-trinitro-1 ,3,5-
triazacyclohexane (RDX) (at 220 J J.l.glkg) was also detected in the Pad 1 concrete sample from 
location 027. HMX (at 150 J J.l.glkg) was detected at the former building foundation (location 054 
[Figure 7.2.1-2]). 

In addition to HMX and RDX, three other HE compounds were detected in soil samples from 
this area. 2,4-dinitrotoluene (from 340 to 1100 J.l.g/kg) was detected in 5 of the 41 soil samples 
and duplicates. 2,6-dinitrotoluene (from 130 to 220 /lglkg) was detected in 3 of the 41 soil 
samples. Nitrobenzene (at 99 J J.l.glkg) was detected in only one soil sample. RDX (from 150 J 
to 230 J /lg/kg) was detected in 14 of the 41 soil samples, while HMX (from 110 J to 140 J 
/lg/kg) was detected in 4 of the 41 samples. 

These HE compounds were detected in areas closely associated with the artillery firing 
activities. The HE compounds that were detected in the concrete samples would most likely 
have been deposited from the muzzle blasts during gun firing. This would also account for the 
HE detections in the soil samples just off the eastern edge of the concrete pad (locations 032 
through 036 [Figure 7.2.1-2]). Similarly, HE compounds would also be expected near the gun 
mount positions (locations 037 through 048 [Figure 7.2.1-2]), where firing residue particulates 
would have settled and expended shell casings would have been tossed onto the surface 
following firing. HMX in samples taken from the former building foundation could also be related 
to shell storage activities or firing activities at that location. 

SVOCs and TCLP SVOCs 

Table 7.4.4-8 presents SVOC analytical results for Pad 1 concrete and soil samples taken from 
locations 027 to 036 (Figure 7.2.1-2). Table 7.4.4-9 presents SVOC analytical results of 
samples from the gun mount positions (locations 037 to 048 [Figure 7.2-2]). Table 7.4.4-10 
presents SVOC analytical results of samples from the former building foundation (locations 055 
to 058 [Figure 7.2-2]). Table 7.4.4-11 presents TCLP SVOC analytical results of samples from 
the Pad 1 concrete. 

No SVOCs were detected in the five concrete samples and one duplicate from Pad 1 
(Table 7.4.4-8). Five SVOCs were detected in the soil samples from along the eastern edge 
of Pad 1 (locations 032 to 036 [Figure 7.2.1-2]): bis(2-ethylhexyl)phthalate (from <1.0 to 140 J 
J.l.g/kg); di-n-butyl phthalate (from <0.3 to 2000 J /lg/kg); 2,4-dinitrotoluene (from <0.5 to 3300 
J.l.glkg); 2,6-dinitrotoluene (from <0.4 to 180 J J.l.glkg); and n-nitrosodiphenylamine (from <0.7 to 
330 J J.l.glkg). The highest SVOC concentrations were detected in samples from location 034, 
which were comparable to detections of 2,4-dinitrotoluene and 2,6-dinitrotoluene in the HE 
analyses (Table 7.4.4-7). Samples from location 034 were the only ones that also had 
detections of n-nitrosodiphenylamine. Bis(2-ethylhexyl)phthalate and di-n-butyl phthalate are 
common in plastics and, at these low concentrations, may not be conclusive evidence of 
contamination, especially because bis(2-ethylhexyl)phthalate was also detected in the 
associated equipment blank for these soil samples. 

Thirteen different SVOCs were detected in samples from the gun mount positions 
(Table 7.4.4-9). Most SVOC detections were in samples from locations 038 (taken from the 0.5-
to 1.0-foot depth), 044 (taken from the 0- to 0.5-foot depth), and 046 (taken from the 0- to 
0.5-foot depth). Ten different SVOCs were detected in the sample from location 044, and five 
different SVOCs were detected in the samples from locations 038 and 046. As samples from 
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Pad 1, the most commonly detected SVOC was bis(2-ethylhexyl)phthalate, which was detected 
in 18 of the 26 soil samples at concentrations from <0.6 to 220 J ).lg/kg. Di-n-butyl phthalate 
was detected in 4 of 26 soil samples at concentrations from <0.5 to 1900 ).lglkg. The remaining 
11 SVOCs that were detected were found in three or fewer soil samples-some were only 
detected in one soil sample (Table 7.4.4-9). Bis(2-ethylhexyl)phthalate was also detected in the 
associated equipment blank for these soil samples. 

Three SVOCs were detected in the soil samples from the former building foundation 
(Table 7.4.4-10). Bis(2-ethylhexyl)phthalate (from <0.6 to 54 ).lg/kg) was detected in three of the 
four soil samples and in the associated equipment blank. Di-n-butyl phthalate and 
2,4-dinitrotoluene (from <0.5 to 88 J ).lglkg and <0.7 to 68 J ).lg/kg, respectively) were only 
detected in the sample from location 058. 

TCLP analysis of concrete samples from Pad 1 and the former building foundation did not 
detect any SVOCs (Table 7.4.4-11). 

7.4.4.5.3 Buildings 9900 and 9902 

Tables 7.4.4-4, 7.4.4-7, 7.4.4-12, and 7.4.4-13 present the analytical results for the RCRA 
metals, HE, and SVOC soil sampling around the perimeters of these two buildings. These 
sample locations are shown and identified only by the location portion of their full ER sample 
identification code on Rgure 7.2.1-2. Samples 006 through 009 were collected from around 
Building 9900, and samples 011 through 013 were collected from around Building 9902. 

These samples were not analyzed for radionuclides. 

RCRA Metals Plus Bervllium 

At Building 9900, barium, beryllium, lead, and silver exceeded the HRMB maximum background 
concentrations (Table 7.4.4-4) (Dinwiddie September 1997). Barium (from 118 to 194 mglkg) 
was detected in seven of the eight samples and one duplicate sample at concentrations 
exceeding the HRMB maximum background concentration of 130 mglkg. Beryllium 
concentrations (from 0.382 to 0.736 mglkg) in two samples exceeded the HRMB maximum 
background concentration of 0.65 mglkg. Lead concentrations (from 13.1 to 35.2 mglkg) 
exceeded the HRMB maximum background concentration of 11.8 mglkg in every soil sample. 
Silver concentrations (from 0.263 J to 4.07 mglkg) exceeded the HRMB maximum background 
concentration in all but one of the soil samples. 

At Building 9902, barium, beryllium, cadmium, lead, and silver exceeded their respective HRMB 
maximum background concentrations (Table 7.4.4-4) (Dinwiddie September 1997). Barium 
(from 131 to 279 mglkg) exceeded the HRMB maximum background concentration of 
130 mglkg in every sample collected. Beryllium (from 0.295 J to 0.716 mglkg) exceeded the 
HRMB maximum background concentration in only the 0- to 0.5-foot sample at location 010. 
Cadmium (from <0.04 to 1.23 mglkg) exceeded the HRMB maximum background concentration 
in three of the eight samples and one duplicate. Lead (from 9.35 to 133 mglkg) exceeded the 
HRMB maximum background concentration in all but one sample. Silver (from 2.30 to 
4.03 mglkg) exceeded the HRMB maximum background concentration in every sample. 
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Table 7.4.4-12 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Building 9900) 

Sample Attributes 
d 

Recor<lc ERSampielO Sample 
Number (Fioure 7.2.1-2) Oepth (It) 

Building 9900 

510201 CCTA-57A-GR-OOe-O-Q.5-S CHl.5 

510201 CCTA-57 A-GR-QOe-o-o.5-0U CHl.5 

510201 CCTA-57 A-GR-OOe-0.5-1.0-S 0.5-1.0 

510201 CCTA-57A-GR-007-0-Q.5-S CHl.5 

510201 CCTA-57A-GR-Q07-0.5-1.0-S 0.5-1.0 

510201 CCTA-57A-GR-OOS-Q-Q.5-S CHl.5 

510201 CCTA-57 A-GR-OOS-Q.5-1.0-S 0.5-1.0 

510201 CCTA-57 A-GR-009-0-Q.5-S CHl.5 

510201 CCTA-57 A-GR-009-0.5-1.0-S 0.5-1.0 

Quality Assurance/Quality Contml Samples (aU in !IQIl) 

510201 CCTA-57 A-GR-OOO-EB NA 

a 
EPA November 1986. 

b 
Values in bold represent detected SVOC compounds. 

c 
Analysis requestlchain-of-custody record. 

d 

Bis(2-ethylhexyl) 
phthalate Oi-n-butyl phthalate 

NO (1.0) NO (0.3) 

43J (380) 140 J (380) 

50 J (380) NO (0.3) 

390 150 J (370) 

160 J (370) 59J (370) 

50J (390) 45J (390) 

55 J (380) NO (0.3) 

59 J (370) NO (0.3) 

71 J (3S0) NO (0.3) 

1_2 J (10) NO (0.5) 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
OU 
EB 
EPA 
ER 
It 
GR 
10 

; Central Coyote Test Area. 
; Ouplicate sample. 
; Equipment blank. 
; U.S. Envimnmental Pmtection Agency. 
; Environmental Restoration. 
; Foot (feet). 
; Grab semple. 
; Identification. 

a b 
SVOCs (EPA Method 8270) (~glkg) 

2,4-0initrotoluene 2-Methvlnaphthalene 

NO (0.5) NO (1.0) 

79 J (380) NO (1.0) 

NO (0.5) NO (1.0) 

66 J (370) NO (1.0) 

NO (0.5) 240J (370) 

NO (0.5) NO (1.0) 

NO (0.5) NO (1.0) 

NO (0.5) NO (1.0) 

NO (0.5) NO (1.0) 

NO (0.7) NO (0.5) 

Naphthalene 

NO (0.4) 

NO (0.4) 

NO (0.4) 

NO (0.4) 

56 J (370) 

NO (0.4) 

NO (0.4) 

NO (0.4) 

NO (0.4) 

NO (0.5) 

J() ; The reported value is greater than or equal to the method deteclion limit (MOL) but is less than the practical quantitation limit for on-site laboratory analyses or the contract 

IlQIkg 
~g/L 
NA 
NO() 
S 
SVOC 
SWMU 

required detection limit for off-site laboratory analyses, shown in parenthesis. 
; Microgram(s) per kilogram. 
; Microgram(s) per liter. 
; Not applicable. 
; Not detected above the MOL, shown in parenthesis. 
; Soil semple. 
= Semivolatile organic compound. 
= Solid waste management unit. 

Phenanthrene 

NO (0.6) 

NO (0.6) 

NO (0.6) 

NO (0.6) 

55J (370) 

NO (0.6) 

NO (0.6) 

NO (0.6) 

NO (0.6) 

NO (0.5) 

(1)0 
C1l ~ 
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Sample Attributes 

d 
Recordc ERSamplelO 

Number (Rgure 7.2.1-2) 
Building 9902 

510201 CCTA-57A-GR-Ol0-0-0.5-S 

510201 CCTA-57 A-GR-010-0-O.5-0U 

510201 CCTA-S7 A-GR-Ol 0-0.5-1.0-S 

510201 CCTA-57A-GR-Oll.().().5-5 

510201 CCTA-57 A-GR-Oll-O.5-1.D-S 

510201 CCTA-57 A-GR-012-D-0.5-S 

510201 CCTA-57 A-GR-012-0.5-1.0-S 

510201 CCTA-57A-GR-013-O-0.5-S 

510201 CCTA-57 A-GR-013-0.S-1.0-S 

Table 7.4.4-13 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Building 9902) 

a b 
SVOCs (EPA Method 8270) (l'QIkg) 

Sample Benzo(a) Benzo(b) Benzo(k) Benzo(g,h,l) Benzo(a) 
Depth (ft) Anthracene anthracene ftuoranthene fluoranthene perylene pyrene 

1Hl.5 NO (0.6) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

1Hl.5 NO (0.6) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

0.5-1.0 NO (0.6) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

1Hl.5 NO (O.S) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

0.5-1.0 NO (O.S) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

IHl.S NO (O.S) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

0.5-1.0 NO (0.6) NO (0.4) NO (0.5) NO (0.9) NO (1.5) NO (0.4) 

1Hl.5 NO (O.S) NO (0.4) 75 J (380) NO (0.9) NO (1.5) 57 J (380) 

0.5-1.0 110 J (380) 120 J (380) 370J (380) 200 J (380) 250 J (380) 160 J (380) 

Quality Assurance/Quality Control Samples (ali In JlQIL) 

510201 I CCTA-57 A-GR-OOD-EB I NA I NO (O.S) I NO (0.5) NO (0.9) NO (O.S) NO (1.6) NO (0.7) 

Refer to footnotes at end of table. 

Bls(2-
ethylhexyl) Olethyl 
ohthalate Chrysene phthalate 

110 J (380) NO (0.3) NO (0.6) 

290J (380) NO (0.3) NO (0.6) 

110 J (370) NO (0.3) NO (O.S) 

54 J (350) NO (0.3) 47 J (350) 

180 J (360) NO (0.3) NO (0.6) 

a6J (370) NO (0.3) NO (0.6) 

130 J (370) NO (0.3) NO (0.6) 

160 J (380) 56J (380) NO (0.6) 

140 J (380) 260 J (380) NO (0.6) 

1.2 J (10) NO (0.5) NO (0.7) 
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Table 7.4.4-13 (Concluded) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Building 9902) 

Samole Attributes 
d 

Recom., ER Sample 10 Sample 
Number (Floure 7.2.1-2) Deeth (It) 

Building 9902 

510201. CCTA-57 A-GR-Ol0-0-0.5-S Q-j).5 

510201 CCTA-57A-GR-Ol0-0-D.5-0U Q-j).5 

510201 CCTA-57A-GR-ol0-0.5-1.0-S 0.5-1.0 

510201 CCTA-57 A-GR-Oll-0-D.5-S Q-j).5 

510201 CCTA-57 A-GR-ol1-0.5-1.0-S 0.5-1.0 

510201 CCTA-57A-GR-012-0-0.5-S Q-j).5 

510201 CCTA-57 A-GR-012-0 .S-I.0-S 0.5-1.0 

510201 CCTA-57 A-GR-013-0-0.S-S Q-j).S 

510201 CCTA-S7A-GR-013-0.S-1.0·S 0.5-1.0 

Qualily Assurance/Qualily Control Samples (all in ~g/l) 

510201 CCTA-S7 A-GR-OOO-EB 

a 
EPA November 1986. 

b 

NA 

Values in bold represent detected SVOC compounds. 
c 
Analysis requestfchain-of-custody record. 

d 

Ol-n-butyl 
ohthalate 2 4-0inltrotoluene 2 6-0initrotoluene 

NO (0.3) NO (0.5) NO (0.4) 

NO (0.3) NO (0.5) NO (0.4) 

NO (0.3) NO (0.5) NO (0.4) 

1000 1700 79 J (350) 

460 600 NO (0.4) 

73 J (370) NO (0.5) NO (0.4) 

NO (0.3) NO (0.5) NO (0.4) 

NO (0.3) NO (0.5) NO (0.4) 

NO (0.3) NO (0.5) NO (O.4) 

NO (O.S) I NO (0.7) NO (O.6) 

Bold portion of the ER Sample ID corresponds to the sample location specified In Figure 7.2.1-2. 

CCTA 
OU 
EB 
EPA 
ER 
It 
GR 
10 

= Central Coyote Test Area. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

• b 
SVOCs (EPA Method 8270) (pglkg) 

Indeno(I,2,3-<:d) 
n-Nltrosodiohenvfamlne Fluoranthene ovrene 

NO (0.3) NO (0.4) NO (0.7) 

NO (0.3) NO (0.4) NO (0.7) 

NO (0.3) NO (0.4) NO (0.7) 

NO (0.3) NO (0.4) 170 J (350) 

NO (0.3) NO (0.4) 71 J (360) 

NO (0.3) NO (0.4) NO (0.7) 

NO (0.3) NO (0.4) NO (0.7) 

50 J (380) NO (0.4) NO (0.7) 

210 J (380) 180 J (380) NO (O.7) 

NO (0.6) NO (1.7) NO (0.6) 

Phenanthrene 

NO (0.6) 

NO (0.6) 

NO (0.6) 

NO (0.6) 

NO (O.S) 

NO (0.6) 

NO (0.6) 

NO (O.S) 

48 J (380) 

I NO (0.6) 

J() = The reported value is greater than or equal to the method detection limit (MOL) but is less than the practical quantitatlon limit for on-site laboratory analyses or the contract 

~glkg 
~gll 
NA 
NO() 
S 
SVOC 
SWMU 

required detection limit for off-site laboratory analyses, shown in parenthesis. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 
= Semlvolatile organic compound. 
=Solid waste management unit. 

Pyrene 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

NO (1.0) 

38 J (380) 

210 J (380) 

I NO (0.6) 
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At Building 9900, four HE compounds were detected in the soil samples (Table 7.4.4-7): 
2,4-dinitrotoluene was at levels from <17 to 980 I1g/kg in three samples; m-nitrotoluene 
(160 J I1g/k9), p-nitrotoluene (at 380 I1g/k9), and HMX (at 120 J I1g/kg) were detected once and 
in different from the above-mentioned three samples. 

RDX (from <31 to 240 J I1g/kg) was detected in five of the eight soil samples and one duplicate 
from Building 9902. HMX (from <24 to 1200 I1g/k9) was detected in four of the eight soil 
samples and one duplicate. Oddly enough, these samples contained either only RDX or only 
HMX rather than both (Table 7.4.4-7). 

Semivolatile Organic Compounds 

Six SVOC compounds were detected in the eight soil samples and one duplicate from 
Building 9900 (Table 7.4.4-12). Bis(2-ethylhexyl)phthalate «1.0 to 390 I1g/kg) was detected in 
all but the 0- to 0.5-foot depth sample from location 006. Di-n-butyl phthalate (from <0.3 to 
150 J I1g/kg) was detected in four samples while 2,4-dinitrotoluene (from <0.5 to 79 J I1g/kg) 
was detected in three samples. 2-methylnaphthalene (from <1.0 to 240 J I1g/k9), naphthalene 
(from <0.4 to 56 J I1g/k9), and phenanthrene (from <0.6 to 55 J I1g/kg) were only detected in the 
0.5- to 1.0-foot depth sample from location 007. Bis(2-ethylhexyl)phthalate (at 1.2 J I1g/liter [L]) 
was also detected in the equipment blank associated with these samples. 

Seventeen SVOC compounds were detected in soils samples from Building 9902 
(Table 7.4.4-13). Bis(2-ethylhexyl)phthalate (from 54 J to 290 J I1g/kg) was detected in every 
sample. The remaining 12 SVOCs were detected in one or two samples. The greatest number 
of detections was in the 0.5- to 1.0-foot depth sample from location 013. Twelve SVOC 
compounds were detected in this sample. Bis(2-ethylhexyl)phthalate (at 1.2 J I1g/L) was also 
detected in the equipment blank associated with these samples. 

7.4.4.5.4 The Former Wind Tunnel/Machine Shop Pad 

Tables 7.4.4-1, 7.4.4-3, 7.4.4-4, 7.4.4-6, 7.4.4-7, 7.4.4-11, 7.4.4-14, and 7.4.4-15 present the 
analytical results for the soil and concrete sampling at the Former Wind Tunnel/Machine Shop 
Pad. These sample locations are shown and identified only by the location portion of their full 
ER sample identification code on Figure 7.2.1-2. The sample from location 059 is a concrete 
sample; the samples from locations 060 through 063 are soil samples. This section discusses 
the analytical results of these samples. 

Radionuclides 

Table 7.4.4-1 presents gamma spectroscopy results for the one concrete sample analyzed from 
the pad. No uranium-238 or uranium-235 were detected. Concentrations of thorium-232 (at 
5.75E-01 pCi/g) and cesium-137 (at ND [3.13E-02 pCi/g]) did not exceed the HRMB maximum 
background values (Dinwiddie September 1997). 
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Sample Attributes 

Aecorn., EA Sample IOd 
Number (Figure 7.2.1-2)" 

Former WInd TunneVMachine Shop Pad 

510216 CCTA-57 A-GA-060-Q-O.S-S 

510216 CCTA-57A-GA-061-0-Q.5-S 

510216 CCTA-57A-GA-062-Q-Q.5-S 

510216 CCTA-57 A-GA-062-Q-O.5-0U 

510216 CCTA-57 A-GR-063-Q-O.5-S 

Table 7.4.4-14 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Former Wind TunneVMachine Shop Pad) 

SVOCs (EPA Method 8270)" (fl9Ikg)" 

Sample 
Acenaphthylene 

Benzo(b) Benzo(k) 8enzo(g,h,i) Benzo(a) 
Oepth (It) Anthracene fluoranthene fluoranthene perylene pyrene 

Q-{).5 250J (370) 256 J (370) 420 290 J (370) 130 J (370) 300 J (370) 

Q-{).5 NO (0.5) NO (0.6) NO (0.9) NO (0.8) NO (1.6) NO (0.7) 

Q-{).5 NO (0.5) NO (0.6) NO (O.g) NO (O.B) NO (1.6) NO (0.7) 

Q-{).5 NO (0.5) NO (0.6) NO (0.9) NO (O.B) NO (1.6) NO (0.7) 

Q-{).5 NO (0.5) NO (0.6) NO (0.9) NO (O.B) NO (1.6) NO (0.7) 

Quality Assurance/Quality Control Samples (all in ~glL) 

510216 CCTA-57 A-GA-OOO-EB I NA I NO (0.5) I NO (0.6) I NO (0.9) I NO (O.B) NO (1.6) I NO (0.7) 

Aefer to footnotes at end of table. 

Bis(2-ethylhexyl) Butyl benzyl 
phthalate phthalate 

NO (0.6) NO (0.5) 

NO (0.6) NO (0.5) 

4000 83 J (360) 

4700 53 J (360) 

87 J (380) NO (0.5) 

2.6 J (10) I NO (0.5) 
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Sample Attributes 

Table 7.4.4-14 (Concluded) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Former Wind Tunnel/Machine Shop Pad) 

SVOCs (EPA Method 8270)" u.g/kg) 

Record" ER Sample 10d 
(Fogure 7.2.1-2)' ~=!:) Oi-n-butyl 

Ohthalate 
Oi-n-octyl Indeno(1 ,2,~) 

Number 
Former Wind TunneliMachlne Shop Pad 

510216 CCTA-57A-GR-06O-Q-O.5-S <HJ.5 

510216 CCTA-57A-GR-061-Q-Q.5-S <HJ.5 

510216 CCTA-57A-GR-062-Q-0.5-S <HJ.5 

510216 CCTA-57A-GR-062-0-Q.5-0U <HJ.5 

510216 CCTA-57A-GR-063-0-Q.5-S <HJ.5 

Quality Assurance/Quality Control Samples (all In "gil) 

510216 CCTA-57A-GR-OOO-EB 

a 
EPA November 1986. 

b 

NA 

Values In bold represent detected SVOC compounds. 
c 
Analysis requesVchain-of-custody record. 

d 

Chrvsene 

290 J (370) 110 J (370) 

NO (0.5) NO (0.5) 

NO (0.5) 37 J (360) 

NO (0.5) NO (0.5) 

NO (0.5) 52J (380) 

I ND (0.5) I 1.7 J (10) I 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2. t -2. 

CCTA 
DU 
EB 
EPA 
ER 
n 
GR 
10 

= Central Coyote Test Area. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

ohthalate 2 4-0lnitrotoluene Auoranthene ovrene 

NO (0.6) 83 J (370) 280 J (370) 110 J (370) 

NO (0.6) NO (0.7) NO (0.6) NO (1.7) 

55 J (360) NO (0.7) NO (0.6) NO (1.7) 

55 J (360) NO (0.7) NO (0.6) NO (1.7) 

NO (0.6) NO (0.7) NO (0.6) NO (1.7) 

ND (0.6) I NO (0.7) I NO (0.6) I NO (1.7) 

Phenanthrene Pyrene 

52 J (370) 610 

NO (0.6) NO (0.6) 

NO (0.5) NO (0.6) 

NO (0.5) NO (0.6) 

NO (0.6) NO (0.6) 

ND (0.6) NO (0.6) 

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 for 

"glkg 
)IQfL 
NA 
NO() 
S 
SVOC 
SWMU 

off-site laboratory analyses, shown in parenthesis. 
= Mlcrogram(s) per kilogram. 
= Mlcrogram(s) per liter. 
= Not applicable. 
= Not detected above the MDL, shown in parenthesis. 
= Soil sample. 
= Semivolatlle organic compound. 
=Solld waste management unit. 
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Table 7.4.4-15 
Summary of SWMU 57 A VaG Analytical Results, 

January and December 1997 

Sample Attributes vacs (EPA Method 8260A)a (llWkg)b 

Recordc ER Sample 10d Sample 
lsopropylbenzene Number (Fillure 7.2.1-2)' OeDth (ft) Methylene Chloride 

Debris Mounds 

06122 CCTA-S7 A-GR.Q24-0 
(on-site laboratorv) 

NA Not analyzed NO (O.S) 

06122 CCTA-S7 A-GR.Q24-0-0U NA Not analyzed NO (S) 
(on-site laboratorv) 

06122 CCTA-S7 A-GR-024-0-0.S-S O--o.S Not analyzed NO (O.S) 
(on-site laboratorv) 

06122 CCTA-S7A-GR-024-0-0.S-S-0U O--o.S Not analyzed NO (O.S) 
(on-site laboratorv) 

06122 CCTA-S7A-GR-02S-0 NA Not analyzed NO (2.5) 
(on-site laboratorv) 

06122 CCTA-S7 A-GR.Q2S-Q-0.5-S O--o.S Not analyzed NO (2.S) 
(on-site laboratorv) 

06122 CCTA-57 A-GR-026-0 NA Not analyzed NO (S) 
(on-site laboratorv) 

06122 CCTA-S7 A-GR-026-0-0.S-S O--o.S Not analyzed NO (0.5) 
(on-site laboratorv) 

06126 CCTA-S7 A-GR-Q26-0-0.S-S 0--0.5 Not analyzed 2.80 U B (S.O) 

Former Wind Tunnel/Machine Shop Pad 

510216 CCTA-57A-GR-059-C NA NO (0.68) 1_6 J (S) 
510216 CCTA-57A-GR-o&O-O-O.5-S 0--0.5 NO (0.68) 1_8 J (6) 
510216 CCTA-57 A-GR-061-0-0.5-S 0--0.5 NO (0.68) 1_4 J (6) 
510216 CCTA-57 A-GR.Q62-Q-0.5-S 0--0.5 1_2 J (5) NO (0.48) 
510216 CCTA-57 A-GR-O&2-0-0.5-0U 0--0.5 NO (0.68) NO (0.48) 
510216 CCTA-57 A-GR-063-0-0.5-S 0--0.5 NO (0.68) NO (0.48) 

Quality Assurance/Quality Control Samples (all In flglL) 
06122 CCTA-57 A-GR-OOO-EB NA Not analyzed NO (S) 

(on-site laboratorv) 
06122 CCTA-57 A-GR-OOO-TB NA Not analyzed NO (5) 

(on-site laboratorv) 
06126 CCTA-57 A-GR-OOO-EB NA Not analvzed NO (10) 
06126 CCTA-57A-GR-OOO-TB NA Not analyzed 2880 

510216 CCTA-S7A-GR-000-EB NA NO (1.4) NO (1.2) 
510216 CCTA-57A-GR-000-TB NA NO (1.4) NO (2.0) 

a 
bEPA November 1986. 
c Values in bold represent detected vac compounds. 
/lnalysis requestlchain-of-custody record. 
Bold portion ofthe ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

B = Analyte detected in associated blank. 
C = Concrete sample. 
CCTA = Central Coyote Test Area. 
o = Debris sample. 
OU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

,..glkg = Microgram(s) per kilogram. 
,..glL = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the MOL, shown in parenthesis. 
S = Soil sample. 
SWMU = Solid waste management unit. 
TB = Trip blank. 
U = Analytical result was qualified as a nondetect during 

data validation. 
vac = Volatile organic compound. 

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 for off-site laboratory 
analyses, shown in parenthesis. 
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Analytical results of gross alpha and gross beta (at 6.82 pCi/g and 19.1 pCi/g, respectively) 
were within the same order-of-magnitude range as the site-specific background values from 
8.76 to 14.5 pCi/g for gross alpha and from 18.0 to 26.6 pCi/g for gross beta (Table 7.4.4-3). 
These gross alpha and gross beta values are also less than the background discussed by Tharp 
(July 1998). 

Soil samples from the edge of the concrete pad were not analyzed for radionuclides. 

RCRA Metals Plus Beryllium and TCLP Metals Plus Mercury 

In the four soil samples and one duplicate taken from the Former Wind Tunnel/Machine Shop 
Pad, barium, cadmium, chromium, lead, mercury, and silver were detected at concentrations 
exceeding the HRMB maximum background concentrations (Table 7.4.4-4) (Dinwiddie 
September 1997). Only in the sample from location 063 did barium (from 81.5 to 146 mgikg), 
chromium (from 5.57 to 14.1 mg/kg), and mercury (from 0.0256 J to 0.182 mg/kg) exceed their 
respective HRMB maximum background concentrations of 130 mg/kg, 12.8 mg/kg, and 
<0.01 mg/kg. In two samples cadmium (from <0.04 to 1.27 mg/kg) exceeded the HRMB 
maximum background concentration of <1 mg/kg. Lead concentrations (from 9.18 to 
95.5 mg/kg) exceeded the HRMB maximum background concentration of 11.8 mg/kg in all but 
one soil sample. Silver concentrations (from <0.2 to 3.09 mg/kg) exceeded the HRMB 
maximum background concentration in all but one of the soil samples. 

The concrete sample TCLP analysis revealed that all metals were below the maximum 
contaminant concentrations for the toxicity characteristic analysis (Table 7.4.4-6). 

High Explosives 

Only two HE compounds were detected in the one concrete and four soil samples and one 
duplicate from this feature (Table 7.4.4-7). A concentration of 2,4-dinitrotoluene (at 180 J ).lg/kg) 
was only detected in the 0- to 0.5-foot depth sample from location 061. Concentrations of HMX 
(from 98 J to 120 J ).lg/kg) were detected in the one concrete and three soil samples. 

SVOCs and TCLP SVOCs 

Table 7.4.4-14 presents SVOC analytical results for the soil samples from around the perimeter 
of the Former Wind Tunnel/Machine Shop Pad. The concrete pad was analyzed for TCLP 
SVOCs and these analytical results are presented in Table 7.4.4-11. 

Sixteen SVOC compounds were detected in the shallow soil samples from this feature. 
Twelve of these compounds were only detected in the 0- to 0.5-foot depth sample from 
location 060. The remaining four SVOCs-bis(2-ethylhexyl)phthalate (from <0.6 to 4700 ).lg/kg), 
butyl benzyl phthalate (from <0.5 to 83 J /lg/kg). di-n-butyl phthalate (from <0.5 to 110 J ).lg/kg). 
and di-n-octyl phthalate (from <0.6 to 55 J ).lg/kg)-were detected in two or more samples. 
Concentrations of bis(2-ethylhexyl)phthalate (at 2.6 J ).lg/L) and di-n-butyl phthalate (at 1.7 J 
).lg/L) were also detected in the equipment blank associated with these samples. 
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TCLP analysis of the concrete sample from the pad did not detect any SVOC compounds 
(Table 7.4.4-11). 

Volatile Organic Compounds 

Table 7.4.4-15 presents VOC analytical results for the one concrete and four soil samples 
and one duplicate taken from around the perimeter of this feature. Concentrations of 
isopropylbenzene (from <0.68 to 1.2 J J.!g/kg) were only detected in the 0- to 0.5-foot depth 
sample at location 062. Methylene chloride (from <0.48 to 1.8 J.!g/kg) was detected in three 
samples. 

7.4.4.5.5 The Former Transformer Pad 

Tables 7.4.4-1, 7.4.4-3, 7.4.4-4, 7.4.4-6, 7.4.4-7, 7.4.4-11, 7.4.4-16, and 7.4.4-17 present the 
analytical results for the soil and concrete sampling at the Former Wind Tunnel/Machine Shop 
Pad. These sample locations are shown and identified only by the location portion of their full 
ER sample identification code on Figure 7.2.1-2. The sample from location 064 is a concrete 
sample; the samples from locations 065 through 068 are soil samples. This section discusses 
the analytical results of these samples. 

Radionuclides 

Table 7.4.4-1 presents gamma spectroscopy analysis results for the one concrete sample from 
the pad. No uranium-238, uranium-235, or cesium-137 were detected. Thorium-232 (at 
5.17E-01 pCi/g) did not exceed the HRMB maximum background concentration (Dinwiddie 
September 1997). 

The analytical results for gross alpha (at 7.56 pCi/g) and gross beta (at 15.8 pCi/g) were within 
the same order-of-magnitude range as the site-specific background values of from 8.76 to 
14.5 pCi/g for gross alpha and from 18.0 to 26.6 pCi/g for gross beta (Table 7.4.4-3), and were 
less than those discussed by Tharp (July 1998). 

Soil samples from the edge of the concrete pad were not analyzed for radionuclides. 

RCRA Metals Plus Bervllium and TCLP Metals Plus Mercurv 

In the four shallow soil samples from this feature, cadmium, lead, and silver exceeded the 
HRMB maximum background concentrations (Table 7.4.4-4) (Dinwiddie September 1997). 
Cadmium (from <0.04 to 1.19 mg/kg) only exceeded the HRMB maximum background 
concentration of <1 mg/kg in the sample from location 067. Lead (from 18.9 to 30.0 mg/kg) and 
silver (from 1.57 to 2.25 mg/kg) exceeded their respective HRMB maximum background 
concentrations of 11.8 mg/kg and <1 mg/kg, in all soil samples. 

The concrete sample TCLP analysis revealed that all metals were below the maximum 
contaminant concentrations for the toxicity characteristic analysis (Table 7.4.4-6). 
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Sample Attributes 

Record" ER Sample 10d 

Table 7.4.4-16 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Former Transformer Pad) 

SVOCs (EPA Method 8270)" (llQIkg)" 

Sample 
Number (Figure 7.2.1-2)' Oepth (ft) Bis(2-ethylhexvl)phthalate Oi-n-buty) phthalate Oi-n-octy) phthalate 2,4-0initrotoluene 

Former Transformer Pad 

510216 CCTA-57 A-GR-06S-0-o.5-S !HI.5 

510216 CCTA-57 A-GR-066-0-o.5-8 !HI.5 

510216 CCTA-57 A-GR-067 -O-o.5-S !HI.5 

510216 CCTA-57A-GR-068-Q-0.5-S !HI.5 

Quality Assurance/Quality Control Samples (all in ~g/L) 

510216 I CCTA-57 A-GR-OOO-EB 

a 
EPA November 1986. 

b 

I NA 

Values in bold represent detected SVOC compounds. 
c 
Analysis requestlchain-of-custody record. 

d 

54J (350) 

87 J (380) 

620 

55 J (350) 

I 2_6 J (10) I 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
EB 
EPA 
ER 
ft 
GR 
10 

= Central Coyote Test Area. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

NO (0.5) NO (0.6) NO (0.7) 

120 J (380) 53 J (380) 83 J (380) 

NO (0.5) NO (0.6) NO (0.7) 

NO (0.5) NO (0.6) NO (0.7) 

1_7 J (10) NO (0.6) I NO (0.7) I 

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-sije laboratory analyses or the contract 

IlQIkg 
~g/L 
NA 
NO () 
S 
SVOC 
SWMU 

• 

required detection limit for off-site laboratory analyses, shown in parenthesis. 
= Microgram(s) per kitogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 
= Semivolatile organic compound. 
= Solid waste management unit. 

Pentachlorophenol 

NO (2.3) 

100 J (1900) 

NO (2.3) 

NO (2.3) 

NO (2.3) 



Samole Attributes 

Recordc ER Sample 10d 
Number (FlQure 7.2.1-2)' 

Former Transformer Pad 

510216 CCTA-57A-GR-064-C 

510216 CCTA-57 A-GR-065-0-0.5-S 

510216 CCTA-57 A-GR-066-0-0.5-S 

510216 CCTA-57 A-GR-067 -0-0.5-S 

510216 CCTA-57A-GR-068-Q-0.5-S 

Quali1y Assurance/Quality Control Sample (~gIL) 

Table 7.4.4-17 
Summary of SWMU 57A PCB Analytical Results, December 1997 

(Former Transformer Pad) 

PCBs (EPA Method 8080)" (~g/k t 
Sample 

Oeplh (ft) Aroclor 1016 Aroclor 1221 Aroclor 1232 Aroclor 1242 Aroclor 1248 Aroclor 1254 Aroclor 1260 

NA NO (2.5) NO (2.6) NO (1.6) NO (2.1) NO (2.4) NO (1.9) 5.7 J (18) 

<Hl.5 NO (2.5) NO (2.6) NO (1.6) NO (2.1) NO (2.4) NO (1.9) NO (1.6) 

<Hl.5 NO (2.5) NO (2.6) NO (1.6) NO (2.1) NO (2.4) NO (1.9) NO (1.6) 

<Hl.5 NO (2.5) NO (2.6) NO (1.6) NO (2.1) NO (2.4) 13 J (20) NO (1.6) 

<Hl.5 NO (2.5) NO (2.6) NO (1.6) NO (2.1) NO (2.4) NO (1.9) &.8 J (18) 

Aroclor 1262 

NO (1.2) 

NO (1.2) 

NO (1.2) 

NO(I.2) 

NO (1.2) 

510216 CCTA-57 A-GR-OOO-EB <Hl.5 NO (0.0076) NO (0.0079) NO (0.0047) NO (0.0062) NO (0.0071) NO (0.0057) NO (0.0048) NO (0.0037) 

• EPA November 1986. 
b 
Values in bold represent detected PCB compounds. 

c 
Analysis requestlchaln-of-custody record. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

C 
CCTA 
EB 
ER 
ft 
GR 
10 
J() 
NA 
NO() 
~g/kg 

J.lg/L 
PCB 
S 
SWMU 

= Concrete sample. 
= Central Coyote Test Area. 
= Equipment blank. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification 
= The reported value Is greater than or equal to the method deteclion limit (MOL) but is less than the practical quantltatlon limit, shown in parenthesis. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Mlcrogram(s) per kilogram. 
= Microgram(s) per liter. 
= Polychlorinated biphenyl. 
= S.oll sample. 
= Solid waste management unit 

Aroclor 1268 Tolal PCB 

NO (1.6) 5.7 J (18) 

NO (1.6) NA 

NO (1.6) NA 

NO (1.6) 13 J (20) 

NO (1.6) 6.8 J (18) 

NO (0.0047) NA 

eno 
~ ca" .... _. 
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High Explosives 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

No HE compounds were detected in either the concrete sample or the soil samples from the 
former transformer pad (Table 7.4.4-7). 

SVOCs and TCLP SVOCs 

Table 7.4.4-16 presents SVOC analytical results for the soil samples from around the 
perimeter of the former transformer pad. The concrete pad was analyzed for TCLP SVOCs; 
Table 7.4.4-11 presents these results. 

Five SVOC compounds were detected in the shallow soil samples from the former transformer 
pad: Bis(2-ethylhexyl)phthalate (from 54 J to 620 Ilg/kg) was detected in every soil sample; 
di-n-butyl phthalate (at 120 J Ilg/kg); di-n-octyl phthalate (at 53 J Ilg/kg); 2,4-dinitrotoluene (at 
83 J Ilg/kg); and pentachlorophenol (at 100 J Ilg/kg) were only detected in the 0- to 0.5-foot 
depth sample from location 066. Bis(2-ethylhexyl)phthalate (at 2.6 J Ilg/L) and di-n-butyl 
phthalate (at 1.7 J Ilg/L) were also detected in the equipment blank associated with these 
samples. 

TCLP analysis of the concrete sample did not detect any SVOC compounds (Table 7.4.4-11). 

Polychlorinated Biphenyls 

Table 7.4.4-17 presents analytical results for PCBs in the one concrete and four soil samples 
from around the perimeter of the former transformer pad. Aroclor 1260 was detected In the 
concrete sample (at 5.7 J Ilg/kg) and in the 0- to 0.5-foot depth sample from location 068 (at 
6.8 J Ilg/kg). Aroclor 1254 (at 13 J Ilg/kg) was detected in the 0- to 0.5-foot depth sample from 
location 067. No other PCBs were detected in these samples. 

7.4.4.5.6 The Pad 3, Steel Plate and Utility Pole Area 

Tables 7.4.4-1,7.4.4-3,7.4.4-4,7.4.4-7,7.4.4-18, and 7.4.4-19 present the analytical results for 
the soil sampling at Pad 3, Steel Plate and Utility Pole Area. These sample locations are shown 
and identified only by the location portion of their full ER sample identification code on 
Figure 7.2.1-2. The samples from locations 014 through 018 were collected from around the 
utility pole area; the samples from locations 019 through 023 were collected from around the 
concrete Pad 3. This section discusses the analytical results of these samples. 

Radionuclides 

Table 7.4.4-1 presents gamma spectroscopy results for the 20 soil samples and three 
duplicates. Uranium-238 (at 1.06E+00 pCi/g) was detected in the 0- to 0.5-foot depth sample 
from location 015 and in the 0.5- to 1.0-foot depth sample from location 022 (at 
1.53E+00 pCi/g). Uranium-235 (at 9.67E-02 pCi/g) was only detected in the 0.5- to 1.0-foot 
depth sample from location 014. Thorium-232 (from 5.11 E-01 to 8.76E-01 pCi/g) was detected 
in all samples. These concentrations are below HRMB maximum background concentrations 
(Dinwiddie September 1997). Cesium-137 (from the ND [2.52E-02] level to 2.86E-01 pCi/g) 
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Table 7.4.4-18 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Steel Plate and Utility Pole Area) 

Samole Attributes 
Recordc ER Sample 10d 

Number (Fiaure 7.2.1-2)' Samele Oeoth (It) 
Steel Plate 

510201 CCTA-57 A-GR-014-0-o.5-S 0--0.5 

510201 CCTA-57 A-GR-014-0.5-1.Q-S 0.5-1.0 

510201 CCTA-57A-GR-01S-Q-0.5-S 0--0.5 

510201 CCTA-57 A-GR-01S-0.5-1.0-S 0.5-1.0 

510207 CCTA-57 A-GR-016-O-O.5-S 0--0.5 

510207 CCTA-57 A-GR-016-0-0.5-0U 0--0.5 

510207 CCTA-57 A-GR-016-0.5-1.0-S 0.5-1.0 

510207 CCTA-57A-GR-OI7-0-o.5-S 0--0.5 

510207 CCTA-57 A-GR-017-0.5-1.0-S 0.5-1.0 

510207 CCTA-57 A-GR-OI8-Q-0.5-S 0--0.5 

510207 CCTA-57 A-GR-018-0.5-1.Q-S 0.5-1.0 

Quality Assurance/Quality Control Samples (all in IIQIL) 

510201 CCTA-57A-GR-OOO-EB 

510207 I CCTA-57A-GR-000-EB 

a 
EPA November 1996. 

b 
Values in bold represent detected SVOC compounds. 

c 
Analysis requesVchain-of-custody record. 

d 

NA 

NA 

Bis(2-ethvlhexyl)phthalate 

NO (1.0) 

48J (370) 

57 J (370) 

150 J (380) 

NO (0.6) 

NO (0.6) 

NO (0.6) 

66J (360) 

100 J (370) 

NO (0.6) 

NO (0.6) 

I 1.2J(10) 

I 3.2 J (10) 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 
CCTA = Central Coyote Test Area. 
OU = Ouplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 

SVOCS (EPA Method avO)" (JlQikgj" 

Oi-n-butvl ohthalate 

66 J (350) 

NO (0.3) 

NO (0.3) 

NO (0.3) 

NO (0.5) 

420 

91 J (340) 

NO (0.5) 

NO (0.5) 

NO (0.5) 

NO (0.5) 

NO (0.5) 

NO (0.5) 

2,4-0initrotoluene 

NO (0.5) 

NO (0.5) 

NO (0.5) 

NO (0.5) 

NO (0.7) 

810 

80 J (340) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

NO (0.7) 

I NO (0.7) 

I NO (0.7) 

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 for 

IIQIkg 
IIQIL 
NA 
NO() 
S 
SVOC 
SWMU 

off-site laboratory analyses, shown in paremhesis. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in paremhesis. 
= Soil sample. 
= Semivolatile organic compound. 
= Solid waste management unit. 
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Table 7.4.4-19 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Pad 3) 

Sample Attributes 

Record" ER Sample 10d Sample 
Bis(2-ethylhexvllnhthalate Number (Figure 7.2_1-2>' Depth (ft) 

Pad 3 

510207 CCTA-57 A-GR-019-O-0_5-S ()-{)_5 53 J (360) 

510207 CCTA-57 A-GR-019-0-O_5-0U ()-{)_5 52J (370) 

510207 CCTA-57 A-GR-019-0.5-1.0-S 0.5-1.0 NO (0.6) 

510207 CCTA-57A-GR-D20-D-O.5-S ()-{).5 45 J (360) 

510207 CCTA-57 A-GR-D20-0.5-1.0-S 0.5-1.0 53 J (370) 

510207 CCTA-57 A-GR-021-O-0.5-S ()-{).5 44 J (370) 

510207 CCTA-57 A-GR-021-0.5-1.0-S 0.5-1.0 100 J (360) 

510207 CCTA-57A-GR-022-D-D.5-S ()-{).5 NO (0.6) 

510207 CCTA-57 A-GR-022-0.5-1.0-S 0.5-1.0 42 J (370) 

510207 CCTA-57 A-GR-023-0-D.5-S ()-{).5 NO (0.6) 

510207 CCTA-57 A-GR-023-0.5-1.0-S 0.5-1.0 NO (O.S) 

510207 CCTA-57A-GR-023-0.5-1.0-0U 0.5-1.0 39 J (370) 

Quality Assurance/Quality Control Samples (all In 1I9fl) 

510207 CCTA-57A-GR-OOO-EB I NA 3.2J(10) 

• EPA November 1986. 
b 
Values In bold represent detected SVOC compounds. 

c 
Analysis requestlchaln-of-custody record. 

d 
Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
OU 
EB 
EPA 
ER 
It 
GR 

= Central Coyote Test Area. 
= Duplicate sample. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 

SVOCs (EPA Method 8270l" (1I9ik9l" 

Oi-n-buM nhthalate 

NO (0_5) 

1400 

100 J (370) 

4100 

4100 

550 

4700 

130 J (360) 

1100 

320J (370) 

NO (0.5) 

610 

NO (0.5) 

2 4-0lnltrotoluene 

37000W 

1200UJ 

NO (0.7) UJ 

42 J (360) J 

89J (370) J 

480J 

6500J 

48J (360) J 

1700J 

290J (370) J 

NO (0.7) UJ 

760J 

I NO (0.7) 

= Mlcrogram(s) per kilogram. 
= Mlcrogram(s) per liter. 
= Not applicable. 

2 6-0lnltrotoluene 

2900 

62 J (370) 

NO (0.6) W 

NO (0.6) UJ 

NO (0.6) UJ 

NO (0.6) UJ 

380J 

NO (0.6) UJ 

83J (370) UJ 

NO(0.6)W 

NO (0.6) UJ 

41 J (370) J 

I NO (0.6) 

= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 
= Semlvolatile organic compound. 
= Solid waste management unit. 

n-N~rosodlphenylamlne 

100 J (360) 

55 J (370) 

NO (0.6) W 

NO (0.6) UJ 

NO (0.6) UJ 

NO (0.6) UJ 

55 J (360) J 

NO (0.6) UJ 

57 J (370) J 

NO (O.S) W 

NO (O.S) UJ 

39 J (370) J 

NO (0.6) 

10 
= Grab sample. 
= Identification. 

I'fI/kg 
I'fI/L 
NA 
NO() 
S 
SVOC 
SWMU 
U = Analytical results was qualified as a nondetect during data validation. 

J 
J() 

= Analytical resun was qualified as an estimation during data validation. 
. = The reported value is greater than or equal tn the methnd detection limit (MOL) but Is less than the 

practical quantitatlon limit for on-site laboratory analyses or the contract required detection limit 
for off-site laboratory analyses, shown In parenthesis. 
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exceeded the HRMB maximum background concentration of 0.664 pCi/g in 13 of the 20 soil 
samples and three duplicates. 

Analytical results for gross alpha (from 5.99 to 18.9 pCi/g) and gross beta (from 17.7 to 
27.8 pCi/g) were within the same order-of-magnitude range as the site-specific background 
values of 8.76 to 14.5 pCi/g for gross alpha and from 18.0 to 26.6 pCi/g for gross beta 
(Table 7.4.4-3) and less than the values discussed by Tharp (July 1998). 

RCRA Metals Plus Bervllium 

In the 20 soil samples and 3 duplicates collected, only lead and silver exceeded the HRMB 
maximum background concentrations (Table 7.4.4-4) (Dinwiddie September 1997). lead (from 
9.940 J to 13.2 mg/kg) exceeded the HRMB maximum background concentration in the 0- to 
0.5-foot depth sample at location 014 and in the duplicate 0- to 0.5-foot depth sample from 
location 016 at the Steel Plate/Utility Pole Area. All the samples from around Pad 3 (from 11.8 J 
to 55.7 mg/kg) equaled or exceeded the HRMB maximum background concentration of 
11.8 mg/kg. Silver (from the ND level [<0.2] to 3.59 mglkg) only exceeded the HRMB maximum 
background in samples from locations 014 and 015 and in the 0- to 0.5-foot sample and 
duplicate from location 016. 

High Explosives 

At the Steel Plate/Utility Pole Area, four HE compounds were detected in the 10 soil samples 
and 1 duplicate (Table 7.4.4-7). 2,4-dinitrotoluene (3,200 )lg/kg) and 2,6-dinitrotoluene (at 
130 J )lg/kg) were only detected in the 0- to 0.5-foot depth duplicate sample at location 016. 
RDX (at 200 J )lg/kg) was only detected in the sample from location 018. HMX (from 100 J 
to 200 J )lg/kg) was detected in the 0- to 0.5- and 0.5- to 1.0-foot depth samples from 
locations 014 and 015. 

Five HE compounds were detected in 10 soil samples and two duplicates from around Pad 3 
(Table 7.4.4-7). 2,4-dinitrotoluene (from the ND [17] to 7,600 )lg/kg) and 2,6-dinitrotoluene 
(from the ND [17] to 320 )lg/kg) were detected in samples from locations 020, 021, 022, and 
023. m-Nitrotoluene (160 J )lg/kg) was only detected in the 0- to 0.5-foot depth sample from 
location 021. RDX (210 J )lg/kg) was only detected in the 0.5- to 1.0-foot depth duplicate 
sample from location 023. HMX (120 J Ilg/kg) was only detected in the 0- to 0.5-foot depth 
duplicate sample from location 019. 

Semivolatile Organic Compounds 

Tables 7.4.4-18 and 7.4.4-19 present SVOC analytical results for the soil samples from around 
Pad 3, Steel Plate and Utility Pole Area. 

Three SVOC compounds were identified in the ten soil samples and the one duplicate from 
around the steel plate and utility poles (Table 7.4.4-18). Bis(2-ethylhexyl)phthalate (from the ND 
[1.0] level to 150 J )lglkg) was detected in five of the samples and in the associated equipment 
blank (from 1.2 J and 3.2 J )lg/l). Di-n-butyl phthalate (from the NO [0.3] level to 420 J )lg/kg) 
was detected in three soil samples; 2,4-dinitrotoluene was detected only in two soil samples. 
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Five SVOCs were identified in the ten soil samples and the two duplicates from around Pad 3 
(Table 7.4.4-19). Bis(2-ethylhexyl)phthalate (from the NO [O.6Jlevel to 100 J Ilg/kg) was 
detected in eight soil samples and in the associated equipment blank (at 3.2 Ilg/L). Di-n-butyl 
phthalate (from the NO [O.5Jlevel to 4,700 Ilg/kg) was detected in 10 soil samples. 
2,4-dinitrotoluene (from the NO [0. 7Jlevel to 6,500 J Ilg/kg) was detected in eight soil samples. 
2,6-dinitrotoluene (from 41 J to 2,900 Ilg/kg) was detected in four soil samples. 
n-Nitrosodiphenylamine (from 39 J to 100 J Ilg/kg) was detected in five soil samples. 

7.4.4.5.7 Pad 2 

Tables 7.4.4-1,7.4.4-3, 7.4.4-4, 7.4.4-6, 7.4.4-7, 7.4.4-11, and 7.4.4-20 present the analytical 
results for the soil and concrete sampling at Pad 2. These sample locations are shown 
and identified only by the location portion of their full ER sample identification code on 
Figure 7.2.1-2. The sample from location 049 is a concrete sample, the samples from 
locations 050 through 053 are soil samples. This section discusses the analytical results of 
these samples. 

Radionuclides 

Table 7.4.4-1 presents gamma spectroscopy analysis results for the one concrete sample taken 
from the pad. No uranium-238, uranium-235, or cesium-137 were detected. Thorium-232 (at 
5.11 E-01 pCi/g) did not exceeded the HRMB maximum background value (Dinwiddie 
September 1997). 

Analytical results for gross alpha (at 11.4 pCi/g) and gross beta (at 11.2 pCi/g) were within the 
same order-of-magnitude range as the site-specific background values of 8.76 to 14.5 pCi/g for 
gross alpha and from 18.0 to 26.6 pCi/g for gross beta (Table 7.4.4-3) and less than those 
discussed by Tharp (July 1998). 

Soil samples from the edge of the concrete pad were not analyzed for radionuclides. 

RCRA Metals Plus Beryllium and TCLP Metals Plus Mercury 

In the four shallow soil samples from around the Pad 2 perimeter, barium, lead, and silver 
concentrations exceeded the HRMB maximum background concentrations (Table 7.4.4-4) 
(Dinwiddie September 1997). Barium (from 110 to 195 mg/kg) exceeded the HRMB maximum 
background concentration in the samples from locations 051 and 052. Lead (from 11.4 to 
20.8 mg/kg) exceeded the 11.8 mg/kg HRMB maximum concentration in the samples from 
locations 051 through 053. Concentrations of silver (from 1.86 to 2.61 mg/kg) exceeded the 
HRMB maximum background concentration in all four soil samples. 

The concrete sample TCLP analysis revealed that all metals were below the maximum 
contaminant concentrations for the toxicity characteristic (Table 7.4.4-6). 

High Explosives 

Only one HE compound was detected in one sample from this location. HMX (at 140 J Ilg/kg) 
was detected in the concrete sample from Pad 2 (Table 7.4.4-7). 
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Table 7.4.4-20 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Pad 2) 

Sample Attributes 

Record ERSamplelO 
c d Sample 

Number (Figure 7.2.1-2) Oepth (It) 

Pad 2 

510218 CCTA-57 A-GR-050-0-o.5-S 0--0.5 

510218 CCTA-57A-GR-051-0-0.5-S 0--0.5 

510218 CCTA-57A-GR-052-0-o.5-S 0--0.5 

510218 CCTA-57 A-GR-053-0-o.5-8 0--0.5 

Quality Assurance/Quality Control Samples (all in I1QIL) 

510218 I CCTA-57 A-GR-OOO-EB 

a 
EPA November 1986. 

h 

I NA 

Values in bold represent detected SVOC compounds. 
c 
AnalysiS requestlchain-of-custody record. 

d 

Bis(2-
Benzo(b) Benzo(k) ethylhexyl) 

fluoranthene fluoranthene phthalate 

64J (380) 67 J (380) NO (0.6) 

NO (0.9) NO (0.8) 130 J (380) 

NO (0.9) NO (0.8) NO (0.6) 

NO (0.9) NO (0.8) 79J (370) 

I NO (0.9) I NO (0.8) I 2.3 J (10) I 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA 
EB 
EPA 
ER 
It 
GR 

= Central Coyote Test Area. 
= Equipment blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

SVOCs (EPA Method 8270)" (l1g1kgj" 

Oi-n-butyl 2,4- 2t6~ 

Chrysene phthalate Oinitrotoluene Oinitrotoluene 

99J (380) 56 J (380) NO (0.7) NO (0.6) 

52 J (380) NO (D.5) NO (0.7) NO (0.6) 

NO (0.5) NO (0.5) NO (0.7) NO (0.6) 

NO (0.5) 770 1300 59J (370) 

NO (0.5) I NO (0.5) I NO (0.7) NO (0.6) I 

AUDranthene Phenanthrene Pyrene 

85 J (380) NO (0.6) 89 J (380) 

110 J (380) 120 J (380) 9a J (380) 

NO (0.6) NO (0.6) NO (0.6) 

NO (0.5) NO (0.6) NO (0.5) 

NO (0.6) I NO (0.6) NO (0.6) 

ID 
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 for 

IlQIkg 
I1QiL 
NA 
NO() 
S 
SVOC 
SWMU 

off-site laboratory analyses, shown in parenthesis. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 
= Semivolatile organic compound. 
= Solid waste management unit. 
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Table 7.4.4-20 presents SVOC analytical results for the soil samples from around Pad 2. Ten 
SVOC compounds were detected in the shallow soil samples taken from around the perimeter 
of the pad. Benzo(b)fluoranthene (at 64 J Ilglkg); benzo(k)fluoranthene (at 67 J Ilglkg); 
2,4-dinitrotoluene (at 1,300 Ilglkg); 2,6-dinitrotoluene (59 J Ilglkg); and phenanthrene (at 
120 J Ilglkg) were only detected once. Bis(2-ethylhexyl)phthalate (from the NO [0.6] level to 
130 J Ilglkg), chrysene (from the NO [0.5] level to 99 J Ilglkg), di-n-butyl phthalate (from the NO 
[0.5] level to 770 Ilglkg), fluoranthene (from the NO [0.6] level to 110 J Ilglkg), and pyrene (from 
the NO [0.6] level to 98 J Ilglkg) were detected twice. Bis(2-ethylhexyl)phthalate (at 2.3 J IlglL) 
was also detected in the equipment blank associated with these samples. 

The TCLP analysis of the concrete sample from the pad did not detect any SVOC compounds 
(Table 7.4.4-11). 

7.4.4.5.8 The Underground Bunker 

Tables 7.4.4-1,7.4.4-3,7.4.4-4,7.4.4-5,7.4.4-6,7.4.4-7,7.4.4-11, and 7.4.4-21 present the 
analytical results for the soil and concrete samples from the underground bunker. These 
sample locations are shown and identified only by the location portion of their full ER sample 
identification code on Figure 7.2.1-3. The samples from locations 069 through 072 are for the 
concrete floor and the underlying soil. Location 073 is the floor drain. This section discusses 
the analytical results of these samples. 

Radionuclides 

Table 7.4.4-1 presents gamma spectroscopy analysis results for the four concrete, five soil, and 
one soil duplicate samples from the bunker. No uranium-238 or uranium-235 were detected. 
Thorium-232 (from 5.68E-01 to 7.75 pCi/g) was below the HRMB maximum background 
concentration of 1.01 pCi/g (Dinwiddie September 1997). Cesium-137 (from the NO [3.11 E-02] 
level to 1.91 E-Ol pCi/g) exceeded the HRMB maximum background concentration value of 
0.664 pCi/g in both the soil sample and duplicate from the floor drain (location 073 
[Figure 7.2.1-3]). 

Analytical results for gross alpha (from 4.15 to 13.0 pCi/g) and gross beta (from 12.0 to 
43.3 pCi/g) were within the same order-of-magnitude range as the site-specific background 
values of 8.76 to 14.5 pCi/g for gross alpha and from 18.0 to 26.6 pCi/g for gross beta 
(Table 7.4.4-3) and less than those discussed by Tharp (July 1998). 

RCRA Metals Plus Bervllium 

All RCRA metal and beryllium concentrations in the underground bunker concrete samples were 
below the HRMB maximum background concentration values (Table 7.4.4-4) (Dinwiddie 
September 1997). In the soil underlying the bunker floor and in soil beneath the floor drain, 
arsenic, barium, cadmium, lead, and mercury exceeded the HRMB maximum background 
concentrations. In the soil samples from locations 069 and 072, mercury was detected at 0.178 
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Sample Attributes 
Recordc ER Sample IOd 

Number (Figure 7.2.1-3)' 

Underground Bunker 

510219 CCTA-57 A-GR-069-C 

510219 CCTA-57 A-GR-069-0-Q.5-S 

510219 CCTA-57A-GA-070-C 

510219 CCTA-57A-GA-07D-0-Q.5-S 

510219 CCTA-57 A-GA-071-C 

510219 CCTA-57 A-GA-071-0-Q.5-S 

510219 CCTA-57A-GR-072-C 

510219 CCTA-57 A-GR-072-0-0.5-S 

510221 CCTA-57 A-GR-D73-0-0.5-S 

510221 CCTA-57 A-GR-073-0-Q.5-0U 

Table 7.4.4-21 
Summary of SWMU 57 A SVOC Analytical Results, December 1997 

(Underground Bunker) 

SVOCs (EPA Method 8270)" (llgJkgj" 

Sample Benzo (a) Benzo(b) Benzo(k) Be~~~9.h.i) Benzo(a) 
Oepth (ft) anthracene fluoranthene fluoranthene ene pyrene 

NA NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

0-0.5 NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

NA NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

0-0.5 NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

NA NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

0-0.5 NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

NA NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

0-0.5 NO (0.5) NO (0.9) NO (O.B) NO (1.5) NO (0.7) 

0-0.5 200 J (380) 270 J (380) 170 J (380) 140 J (380) 210 J (380) 

0-0.5 110 J (380) 190 J (380) 96 J (380) 75 J (380) 130 J (380) 

Quality Assurance/Quality Control Samples (all in IlgIL) 

510219 I CCTA-57 A-GA-OOO-EB I NA I NO (0.5) NO (0.9) I NO (O.S) NO (1.6) I NO (0.7) 

Aefer to footnotes at end of table. 

Bis(2-ethylhexyl) 
phthalate Chrvsene 

NO (O.S) NO (0.5) 

NO (0.6) NO (0.5) 

NO (O.S) NO (0.5) 

NO (0.6) NO (0.5) 

NO (0.6) NO (0.5) 

NO (0.6) NO (0.5) 

NO (0.5) NO (0.5) 

37 J (350) NO (0.5) 

130 J (380) 250 J (380) 

230 J (380) 150 J (380) 

2.3 J (10) I NO (0.5) 
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Table 7.4.4-21 (Concluded) 
Summary of SWMU 57A SVOC Analytical Results, December 1997 

(Underground Bunker) 

Sample Attributes 

Aeco"\, EA Sample IOd sa"fl~) Number (Figure 7.2.1-3)' Oepth It 

Underground Bunker 

510219 CCTA-57 A-GA-G69-C NA 

510219 CCTA-57 A-GA-G69-0-0.5-S 0-0.5 

510219 CCTA-57 A-GA-070-C NA 

510219 CCTA-57A-GA-070-0-D.5-S 0-0.5 

510219 CCTA-57 A-GA-071-C NA 

510219 CCTA-57 A-GA-071-0-D.5-S 0-0.5 

510219 CCTA-57 A-GA-072-C NA 

510219 CCTA-57 A-GA-072-0-0.5-S 0-0.5 

510221 CCTA-57A-GA-073-0-0.5-S 0-0.5 

510221 CCTA-57A-GA-073-0-0.5-0U 0-0.5 

Quality Assurance/Quality Control Samples (all in ll9/l) 

510219 I CCTA-57A-GA-000-EB 

a 
EPA November 1986. 

b 

NA 

Values In bold represent detected SVOC compounds. 
c 
Analysis requesVchain-of-cusiody record. 

d 

Ol-n-butyl phthalate 2,4-0Inltrotoluene 

62 J (340) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

NO (0.5) NO (0.7) 

690 55 J (380) 

1100 450 

NO (0.5) NO (0.7) 

Bold portion of the EA Sample 10 corresponds to the sample location specified in Figure 7.2.1-3. 

C 
CCTA 
OU 
EB 
EPA 
EA 
It 
GA 
10 

= Concrete sample. 
~ Central Coyote Test Area. 
= Duplicate sample. 
~ Equipment blank. 
~ U.S. Environmental Protection Agency. 
~ Environmental Aestoratlon. 
~ Foot (feet). 
~ Grab sample. 
~ Identification. 

SVOCs (EPA Method 8270)" Utglkgj" 
Indeno(I,2,3-<:<I) 

2 6-0lnilrotoluene F1uoranthene pyrene 

NO (0.6) NO (0.6) NO (1.7) 

NO (0.6) NO (0.5) NO (1.7) 

NO (0.5) NO (0.5) NO (1.7) 

NO (0.5) NO (0.6) NO (1.7) 

NO (0.6) NO (0.6) NO (1.7) 

NO (O.S) NO (O.S) NO (1.7) 

NO (O.S) NO (O.S) NO (1.7) 

NO (O.S) NO (O.S) NO (1.7) 

NO (O.S) 340 J (380) 110 J (380) 

41 J (380) 180 J (380) 67 J (380) 

NO (O.S) NO (0.6) NO (1.7) 

Phenanthrene Pyrene 

NO (0.6) NO (O.S) 

NO (0.5) NO (0.5) 

NO (0.5) NO (0.5) 

NO (0.5) NO (O.S) 

NO (0.6) NO (O.S) 

NO (O.S) NO (O.S) 

NO (O.S) NO (O.S) 

NO (0.6) NO (0.5) 

97 J (380) 320 J (380) 

56 J (380) 180 J (380) 

NO (0.5) I NO (0.5) 

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 for 

~glkg . 
~gIl 
NA 
NO() 
S 
SVOC 
SWMU 

off-site laboratory analyses, shown In parenthesis. 
~ Mlcrogram(s) per kilogram. 
~ Mlcrogram(s) per liter. 
~ Not applicable. 
~ Not detected above the MOL, shown in parenthesis. 
~ Soil sample. 
~ Semivolatlle organic compound. 
~ Solid waste management unil. 
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and 0.250 mglkg, respectively. In the floor drain soil sample and duplicate, mercury was 
detected at 2.55 and 2.09 mglkg, respectively. These concentrations exceeded the HRMB 
maximum background concentration of <0.1 mglkg. Also in the floor drain soil sample and 
duplicate, arsenic (at 6.42 mglkg), barium (at 200 and 321 mglkg), cadmium (at 2.79 and 
3.84 mglkg) and lead (at 48.7 and 54.6 mglkg) were detected above their respective HRMB 
maximum background concentrations (Table 7.4.4-4) (Dinwiddie September 1997). 

TAL and TCLP Metals Plus Mercury 

The four concrete samples and the soil sample and duplicate from the floor drain were analyzed 
for the 23 TAL metals (Table 7.4.4-5). The four concrete samples were also analyzed for TCLP 
metals plus mercury (Table 7.4.4-6). 

Only the soil sample and the duplicate from the floor drain contained TAL metals at 
concentrations exceeding the HRMB maximum background concentration: arsenic (at 6.42 and 
6.25 mglkg), barium (at 200 and 321 mglkg), cadmium (at 2.79 and 3.84 mglkg), cobalt (at 7.66 
and 6.60 mg/kg), copper (at 51.1 and 52.0 mglkg), lead (at 48.7 and 54.6 mglkg), mercury (at 
2.55 and 2.09 mglkg), vanadium (at 26.7 and 24.1 mglkg), and zinc (at 204 and 214 mglkg). 
Nickel (at 14.7 mglkg) only exceeded the HRMB maximum background in the "normal" rather 
than in the duplicate sample from the soil beneath the floor drain. 

The TCLP analysis of the four concrete samples revealed that all metals were below the 
maximum contaminant concentrations for the toxicity characteristic analysis. 

e High Explosives 

HE compounds were detected in only two of the concrete or soil samples (Table 7.4.4-7). HMX 
(at 110 J IJ.g/kg) was only detected in the soil sample from location 070. 2,4-Dinitrotoluene (at 
540 IJ.glkg) was only detected in the "normal" soil sample from the floor drain; no HE compounds 
were detected in the duplicate. 

SVOCs and TCLP SVOCs 

Fourteen SVOCs were detected in the soil and concrete samples from the underground bunker. 
With the exceptions of one detection of di-n-butyl phthalate (at 62 J IJ.g/kg) in the concrete 
sample from location 069 and one detection of bis(2-ethylhexyl)phthalate in the soil sample from 
location 072, all the other SVOC detections were in the soil sample and duplicate from the floor 
drain (location 073) (Table 7.4.4-21). 2,6-dinitrotoluene was not detected in the "normal" soil 
sample from the floor drain but was detected in the duplicate. 

The TCLP analysis of the four concrete samples from the underground bunker floor did not 
detect any SVOC compounds (Table 7.4.4-11). 
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7.4.4.5.9 The Three Debris Mounds 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Tables 7.4.4-1, 7.4.4-4, 7.4.4-5, 7.4.4-6, 7.4.4-7, 7.4.4-11, 7.4.4-15,and7.4.4~22present 
the analytical results for the samples from the three debris mounds and from the soil directly 
beneath the mounds. Sample locations 024 through 026 and former mound outlines are shown 
and identified only by the location portion of their full ER sample identification code on 
Figure 7.2.1-2. This section discusses the analytical results of these samples. 

Radionuclides 

Table 7.4.4-1 present gamma spectroscopy results for the three debris and one soil samples. 
No uranium-238 or uranium-235 was detected in any of these samples. Thorium-232 (from 
5.67E-01 to 6.35E-01 pCi/g) and cesium-137 (from 7.83E-02 to 3.11 E-01 pCi/g) was detected in 
all samples. These concentrations are below their respective HRMB maximum background 
concentrations (Dinwiddie September 1997). These samples were not analyzed for gross 
alpha/gross beta. 

RCRA Metals Plus Beryllium 

Of the three debris samples and one duplicate and the three soil samples and one duplicate, 
only barium and lead exceeded the HRMB maximum background concentration (Table 7.4.4-4) 
(Dinwiddie September 1997). Barium (from 43 to 144 mg/kg) exceeded the HRMB background 
concentration of 130 mg/kg only in the 0- to 0.5-foot depth sample from location 026 under 
Mound 3, which was sent off site for analysis. Lead (from 5.2 to 15.7 mg/kg) exceeded the 
HRMB maximum background concentration in the same 0- to 0.5-foot depth sample under 
Mound 3 in both the on- and off-site samples. 

TAL and TCLP Metals Plus Mercury 

Three debris mound samples and three soil samples and one duplicate were also analyzed for 
the 23 TAL metals (Table 7.4.4-5). A concentration of copper (at 23 mg/kg) in the 0- to 0.5-foot 
depth sample from location 026 under Mound 3 exceeded the HRMB maximum background 
concentration of 15.4 mg/kg. Lead (at 12 and 16 mg/kg) exceeded the HRMB maximum 
background concentration of 11 .8 mg/kg in the 0- to 0.5-foot depth samples at locations 025 
(under Mound 2) and 026 (under Mound 3). The debris samples from location 025 (Mound 2) 
exceeded the background concentrations for cadmium, copper, lead, and zinc, but the mound 
was removed as part of a VCM (refer to Section 7.4.4.2.2). 

The three debris mound samples and one duplicate were also analyzed for TCLP metals plus 
mercury (Table 7.4.4-6). All TCLP metal concentrations were below the maximum contaminant 
concentrations for the toxicity characteristic analysis. 

High Explosives 

Only two HE compounds were detected in the analyses of the three debris mound and 
four soil samples (Table 7.4.4-7). 2,4-Dinitrotoluene (from the ND [1201 level to 5,600 J.l.g/kg) 
was detected in the debris samples from locations 025 (Mound 2) and 026 (Mound 3). 
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Sample Attributes 

Reeor<\, ER Sample IOd Sample 
Number (Agure 7.2.1-2)' Depth (ft) 
Debris Mounds 

06122 CCTA-S7A-GR-024-0 NA 
(on-sRe labonstOlv) 

06122 CCTA-57 A-GR-024-0U NA 
(on-sRe laboratory) 

06122 CCTA-57 A-GR-024-Q.5-S CHl.5 
(on-site labonstory) 

06122 CCTA-S7 A-GR-024-0.5-S-0U CHl.S 
(on-site laboratory) 

06122 CCTA-57 A-GR-025-0 NA 
(on-site laboratory) 

06122 CCTA-S7 A-GR-025-0.5-S CHl.S 
(on-site laboratory) 

06122 CCTA-S7 A-GR-026-0 NA 
(on-site laboratory) 

06122 CCTA-S7 A-GR-026-0.5-S CHl.S 
(on-site labonstory) 

06126 CCTA-57A-GR-026-Q.S-S CHl.S 
Quality Assurance/Quality Control Samples all in 1IQIl) 

06122 CCTA-57 A-GR-OOO-EB 
(on-sRe labonstory) 

06126 CCTA-57A-GR-OOO-EB 

a 
EPA November 1986. 

b 

NA 

NA 

Values in bold represent detected SVOC compounds. 
c 
Analysis requestichain-of-custody record. 

d 

Table 7.4.4-22 
Summary of SWMU 57A SVOC Analytical Results, January 1997 

(Debris Mounds) 

SVOCs (EPA Method 8270) ("gIkg) 
Bis(2-

ethylhexyl) Oi-n-butyl 2,4- 2,6-
Anthracene phthalate phthalate Dinitrotoluene Oinltrotoluene Naphthalene 

NO (30) 380 J (1000) 900 J (1000) 2000 120 J (240) NO (30) 

NO (30) 600 J (1000) NO (250) NO (30) NO (60) NO (30) 

NO (30) NO (250) NO (250) NO (30) NO (60) NO (30) 

NO (30) NO (2S0) NO (2S0) NO (30) NO (60) NO (30) 

NO (30) NO (250) NO (2S0) 58 J (120) NO (60) 43 J (120) 

NO (30) NO (2S0) NO (250) NO (30) NO (60) NO (30) 

52 J (120) NO (250) 890 J (1000) 2200 110 J (240) 50 J (120) 

NO (30) 490 J (1000) 420 J (1000) 620 NO (60) NO (30) 

NO (167\ NOj167) 377 249 J (328) NO (167\ NOj167) 

NO (0.5) NO (5) NO (5) NO (0.5) NO(I) NO (0.5) 

NO(S) NOJS) NO (5) NO (5) NO (5) NO (5) 

Bold portion of the ER Sample 10 corresponds to the sample location specified in Figure 7.2.1-2. 

CCTA = Central Coyote Test Area. 
o = Debris sample. 
OU = Duplicate sample. 

"glkg 
J.l9/L 
NA 

= Micrognsm(s) per kilognsm. 
= Microgram(s) per liter. 
= Not applicable. 

Pentachloro-
phenol 

NO (30) 

NO (30) 

NO (30) 

NO (30) 

63 J (120) 

NO (30) 

75 J (120) 

NO (30) 

NO (167) 

NO (0.5) 

NO (5) 

EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 

NO 
S 
SVOC 
SWMU 

= Not detected above the MOL, shown in parenthesis. 
= Soil sample. 

ER = Environmental Restonstion. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J ( ) = The reported value is greater than or equal to the method detection limit (MOL) but is 

Jess than the practical quantitation limit for on~itB laboratory analyses or the contract 
required detection limit for off-site labonstory analyses, shown in parenthesis. 

= Semivolatile organic compound. 
= Solid waste management unit. 

1,2,4-T richloro 
Pyrene benzene 

NO (30) NO (30) 

NO (30) NO (30) 

NO (30) NO (30) 

NO (30) NO (30) 

54 J (120) NO (30) 

NO (30) NO (30) 

54 J (120) 49 J (120) 

NO (30) NO (30) 

NO (167) NO (167\ 

NO (0.5) NO (0.5) 

NO (5) NO (5) 



Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

2,6-Dinitrotoluene (at 160 J ).lg/kg) was found only in the 0- to 0.5-foot depth sample from 
location 026 under Mound 3. 

SVOCs and TCLP SVOCs 

Nine SVOC compounds were detected in the three debris mound samples and one duplicate 
and in the three soil samples and one duplicate (Table 7.4.4-22). The majority of the detections 
were in the debris samples, and eight of the nine SVOCs were detected in the location 026 
(Mound 3) debris sample. Three SVOCs were detected in the 0- to 0.5-foot depth sample from 
location 026 (Mound 3). Bis(2-ethylhexyl)phthalate (at 490 J ).lg/kg), di-n-butyl phthalate (at 
420 J ).lg/kg); and 2,4-dinitrotoluene (at 620 J ).lg/kg) were detected by the SNUNM on-site 
laboratory. Only di-n-butyl phthalate (at 377 ).lg/kg) and 2,4-dinitrotoluene (at 249 J ).lg/kg) were 
detected in the off-site laboratory analysis. 

The TCLP analysis of the three debris mound samples and one duplicate detected only one 
SVOC compound (Table 7.4.4-11). The sample from location 024 (Mound 1) contained 
15 ).lg/kg of 2,4-dinitrotoluene. This concentration was below the maximum contaminant 
concentration of 15 mg/L for the toxicity characteristic analysis. 

Volatile Organic Compounds 

No VOCs were detected in any of the debris mound or soil samples (Table 7.4.4-15). 

7.4.4.6 Quality Assurance/Quality Control Results 

All off-site samples were analyzed by state-certified laboratories using accepted contract 
laboratory program protocols and EPA methods for Level III data generation. On-site SNUNM 
laboratories used accepted EPA methods and sufficient QA/QC procedures to produce 
acceptable data for site characterization. 

Radionuclides 

Tables 7.4.4-1, 7.4.4-2 and 7.4.4-3 present radionuclide analytical results for QA/QC samples 
that were collected during RFI sampling and VCM activities at SWMU 57A. Table 7.4.4-1 
presents gamma spectroscopy results, and Table 7.4.4-2 presents isotopic uranium and thorium 
results. Table 7.4.4-3 presents gross alpha/gross beta QA/QC analytical results. 

All gamma spectroscopy QA/QC analyses were performed on site at SNUNM. 

QA/QC samples included five equipment rinsate blanks: one per day when sampling for 
radionuclides. No radionuclides were detected in any of the rinsate blanks. 

Five duplicate soil samples (locations 005 at the 0.5- to 1.0-foot depth, 016 at the 0- to 0.5-foot 
depth, 019 at the 0- to 0.5-foot depth, 023 at the 0.5- to 1.0-foot depth, 073 at the 0- to 0.5-foot 
depth) and one duplicate concrete sample (028-C) were analyzed using gamma spectroscopy. 
No uranium-238 or uranium-235 was detected in any of the duplicates or "regular" samples. 

ALJ/11·99IWP/SNL:r4400·7a.doc 7-84 301462.225.06 11/19/9910:30 AM 



Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Activities for thorium-232 were comparable in all samples. Cesium-137 activities were 
comparable except in samples from location 019 at the 0- to 0.5-foot depth (at the 
NO [2.52E-02] level versus 1.05E-01 pCi/g) and from location 023 at the 0.5- to 1.0-foot depth 
(at the NO [4.58E-02] level versus 3.87E-02) and in the concrete sample 028-C (at 1.77E-02 
versus 2.06E-01 pCi/g) (Table 7.4.4-1). 

The duplicate sample for isotopic uranium and thorium analysis (from location 005 at the 0.5- to 
1.0-foot depth) was also within comparable limits for thorium-228, thorium-230, thorium-232, 
uranium-233/234, uranium-235, and uranium-238 (Table 7.4.4-2). 

Five duplicate soil samples (from locations 005 at the 0.5- to 1.0-foot depth, 016 at the 0- to 
0.5-foot depth, 019 at the 0- to 0.5-foot depth, 023 at the 0.5- to 1.0-foot depth, and 073 at the 
0- to 0.5-foot depth) and one duplicate concrete sample (028-C) were analyzed for gross 
alpha/gross beta. Except for the gross beta analysis result for the sample from location 073 at 
the 0- to 0.5-foot depth (at 30.4 ± 2.29 versus 43.3 ± 2.94 pCilg), all results were comparable 
within the error of the analysis (Table 7.4.4-3). 

Metals 

Tables 7.4.4-4, 7.4.4-5, and 7.4.4-6 present the analytical results for metals QA/QC samples 
that were collected during the RFI sampling at SWMU 57 A. The analytical results in these 
tables include background, RFI, debris mound characterization, and equipment rinsate blank 
samples. Thirteen soil samples and one concrete duplicate were analyzed for RCRA metals 
plus beryllium. Six equipment blanks were collected: one per each day of sampling. The 
equipment blanks yielded three detections of barium, two detections of silver, and one each of 
beryllium, chromium, lead, and mercury. The concentrations were just above their respective 
detection limits and were not high enough to invalidate or qualify the soil or concrete data. 
Table 7.4.4-23 presents the relative percent difference (RPO) results for the RCRA metals 
analyses. RPOs ranged from 2.7 to 50.1 for off-site laboratory analyses and from 2.1 to 54.2 for 
on-site laboratory analyses. 

RPOs were not calculated for the TAL or TClP metals analyses because of the number of 
nondetections and estimated values in the duplicate pairs. 

High Explosives 

Table 7.4.4-7 presents the analytical results for HE in QA/QC samples that were collected 
during the RFI sampling at SWMU 57 A. QA/QC samples consisted of 10 soil duplicates, 
1 concrete sample duplicate, and 8 equipment rinsate blanks. There was very little correlation 
between detections in the "normal" and duplicate samples, because of sample inhomogeneity. 
RPOs were not correlated because of the obvious lack of correlation. The equipment blanks 
yielded one detection of ROX and three detections of HMX. Except for the one equipment blank 
that yielded both ROX and HMX detections, the concentrations were below the practical 
quantitation level for the method. All detected HE concentrations were not high enough to 
invalidate or qualify the soil data. laboratory analytical problems with insufficient spike 
recoveries were sufficient to reject numerous tetryl analyses. The rejected results would all be 
biased toward low recovery so that the samples that yielded no detections should actually be 
higher. 
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Table 7.4.4-23 
Summary of SWMU 57A RCRA Metals Relative Percent Difference Results, December 1997-February 1998 

Sample Attributes Relative Percent Difference 

Record. 
ERSample ID Sample 

Number (Figure 7.2.1-2 and 7.2.1-3)b Depth (ft) Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver 
510201 CCTA-57 A-GR-005-0.5-1.0-S 0.5-1.0 3.0 26.6 NC NC 38.1 29.1 NC NC NC 

CCTA-57 A-GR-005-0.5-1.0-DU 
(off-site laboratory) 

510201 CCTA-57 A-GR-006-0-0.5-S 0-0.5 11.8 8.1 NC NC NC 11.6 NC NC NC 
CCTA-57 A-GR-006-0-0.5-DU 

(off-site laboratory) 
510201 CCT A-57 A-GR-010-0-0.5-S 0-0.5 5.5 7.1 14.7 NC 32.5 34.9 NC NC 11.0 

CCTA-57 A-GR-010-0-0.5-0U 
(off-site laboratory) 

510207 CCTA-57 A-GR-016-0-0.5-S 0-0.5 19.1 NC NC NC NC NC NC NC NC 
CCTA-57 A-GR-016-0-D.5-DU 

(off-site laboratory) 
510207 CCTA-57 A-GR-019-0-0.5-S 0-0.5 16.6 27.5 NC NC 13.5 19.1 NC NC NC 

CCTA-57 A-GR-D19-0-0.5-0U 
(off-site laboratory) 

510207 CCTA-57 A-GR-023-0.5-1.0-S 0.5-1.0 10.4 7.6 NC NC 4.0 NC NC NC NC 
CCTA-57 A-GR-023-0.5-1.0-DU 

(off-site laboratory) 

510216 CCT A-57 A-GR-028-C NA 25.7 34.5 NC NC 30.2 22.3 NC NC 20.4 
CCTA-57 A-GR-028-C-OU 

(of/-site laboratory) 

510207 CCTA-57 A-GR-033-0-0.5-S 0-0.5 9.7 1.7 6.3 NC 5.8 NC NC NC NC 
CCTA-57 A-GR-033-0-0.5-0U 

(off-site laboratory) 

6122 CCTA-57 A-GR-024-0 NA 6.5 10.5 6.3 28.6 2.1 12.5 NC NC 33.9 
CCTA-57 A-GR-024-0-0U 

(on-site laboratory) 

6122 CCTA-57 A-GR-024-0.5-S 0-0.5 9.1 40.7 41.5 NC 54.2 9.2 NC NC NC 
CCTA-57A-GR-024-D.5-S-DU 

(on-site laboratory) 

510218 CCT A-57 A-GR-039-0.5-1.0-S 0.5-1.0 9.2 8.1 8.6 NC 14.9 13.6 NC NC NC 
CCTA-57 A-GR-039-0.5-1.0-DU 

(off-site laboratory) 

Refer to footnotes at end of table . 

• 



• 
Table 7.4.4-23 (Concluded) 

Summary of SWMU 57A RCRA Metals Relative Percent Difference Results, December 1997-February 1998 

Sample Attributes Relative Percent Difference 

Record ER Sample ID Sample 
Number" {Figure 7.2.1-2 and 7.2.1-3)b Depth {ttl Arsenic Barium Beryllium Cadmium Chromium Lead Mercury Selenium Silver 
510218 CCTA-57 A-GR-045-0.5-1.0-S 0.5-1.0 50.1 4.6 7.1 NC 3.3 2.2 NC NC NC 

CCTA-57 A-GR-045-0.5-1.0-DU 
(off-site laboratory) 

510216 CCTA-57A-GR-062-0-0.5-S 0-0.5 25.2 14.7 NC 6.6 20.9 43.9 8.3 NC 46.0 
CCTA-57 A-GR-062-0-0.5-DU 

(off-site laboratory) 

510221 CCTA-57 A-GR-073-0-0.5-S 0-0.5 2.7 46.4 NC 31.7 23.9 11.4 19.8 NC NC 
CCTA-57 A-GR-073-0-0.5-DU 

(off-site laboratory) 

"Analysis requestlchain-of-custody. 

bBold portion of the ER Sample ID corresponds to the sample location specified in Figures 7.2.1-2 and 7.2.1-3. 

C = Concrete sample. 
CCTA = Central Coyote Test Area. 
D = Debris sample. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NC = Not calculated for estimated values or nondetected results. 
RCRA = Resource Conservation Recovery Act. 
S = Soil sample. 
SWMU = Solid waste management unit. 
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Semivolatile Organic Compounds 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Tables 7.4.4-8 through 7.4.4-10; 7.4.4-12 through 7.4.4-14; and 7.4.4-16 through 7.4.4-22 
present the analytical results for SVOCs in QNQC samples that were collected during the RFI 
sampling at SWMU 57A. Table 7.4.4-25 presents analytical detection limits for SY~C analyses. 
QNQC samples consisted of 12 soil duplicates and 8 equipment rinsate blanks. Because of the 
number of samples that yielded nondetections and because of the estimated concentrations in 
the duplicate sample pairs, RPDs could only be calculated for bis(2-ethylhexyl)phthalate in the 
sample from location 062 at the 0- to 0.5-foot depth (16.1 percent); for 2,4-dinitrotoluene in the 
sample from location 019 at the 0- to 0.5-foot depth (102 percent); and for di-n-butyl phthalate in 
the sample from location 073 at the 0- to 0.5-foot depth (45.81 percent) (Table 7.4.4-24). Six 
equipment rinsate blanks yielded bis(2-ethylhexyl)phthalate. One of these six also yielded di-n
butyl phthalate. However, these concentrations were not sufficient to invalidate or qualify any 
soil data. 

RPDs could not be calculated for the TCLP SVOC analyses because the duplicate sample pairs 
yielded no detections. Table 7.4.4-26 presents analytical detection limits for the TCLP SVOC 
analyses. 

Volatile Organic Compounds 

Table 7.4.4-15 presents the analytical results for VOCs in QNQC samples that were collected 
during the RFI sampling at SWMU 57A. Table 7.4.4-27 presents analytical detection limits for 
VOC analyses. QNQC samples consisted of one debris duplicate, two soil duplicates, three 
equipment rinsate blanks, and three trip blanks. 

No RPDs could be calculated because of the number of nondetections in the duplicate pairs. 
One trip blank yielded one detection of methylene chloride. This resulted in a nondetection 
qualification in one soil sample (from location 026 at the 0- to 0.5-foot depth). 

Polychlorinated Biphenyls 

Table 7.4.4-17 presents the results for PCBs in QNQC samples that were collected during the 
RFI sampling at SWMU 57A. No duplicate soil or concrete samples were collected. An 
equipment rinsate blank analysis did not have any detectable PCBs. 

7.4.4.7 Data Validation 

The SNUNM ER Project Office conducted Data Validation I and Data Validation II reviews of the 
off-site data in accordance with Technical Operating Procedure 94-03, Rev. 0 (SNUNM July 
1994). 

Off-site analysis data were validated for radionuclides (isotopic uranium, isotopic thorium, and 
gross alpha/gross beta), organics (SVOCs, TCLP SVOCs, HE, VOCs, and PCBs), and 
inorganics (RCRA metals plus beryllium, TCLP metals plus mercury, and TAL metals). The 
review included the assessment of holding times, method blanks, MS/MSD, laboratory control 
sample/laboratory control sample duplicates (LCS/LCSD), the surrogate date, and equipment 
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Table 7.4.4-24 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of SWMU 57A SVOC Relative Percent Difference Results, 
December 1997-February 1998 

Sample Attributes Relative Percent Difference 
Record ER Sample ID Sample Bis(2-ethylhexyl) Di-n-butyl 

Number" (Figure 7.2.1-2 and 7.2.1-3)b Depth (ft) phthalate 2,4~Dinitrotoluene phthalate 
510207 CCTA-57A-GR-OI9-0-0.5-S 0-0.5 NC 102.0 NC 

CCT A-57 A-GR-OI9-0-0.5-DU 
(off-site laboratolYL 

510216 CCTA-57 A-GR-062-0-0.5-S 0-0.5 16.1 NC NC 
CCTA-57 A-GR-062-0-0.5-DU 

(off-site laboratorv) 
510221 CCTA-57 A-GR-073-0-0.5-S 0-0.5 NC NC NC 

CCTA-57 A-GR-073-0-0.5-DU 
(off-site laboratorv) 

"Analysis requestlchain-of-custody. 

bBold portion of the ER Sample ID corresponds to the sample location specified in Figures 7.2.1-2 and 7.2.1-3. 

CCTA = Central Coyote Test Area. 
DU = Duplicate sample. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
NC = Not calculated for estimated values or nondetected results. 
S = Soil sample. 
SVOC = Semivolatile organic compound. 
SWMU = Solid waste management unit. 
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Table 7.4.4-25 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of SVOC Analytical Detection Limits 
for SWMU 57A Soil Sampling; January 1997, December 1997, February 1998 

Analvte MDL (ualka) 
1 2 4-Trichlorobenzene 0.4 -167 
1 2-Dichlorobenzene 0.5-167 
1,3-Dichlorobenzene 0.3-167 
1,4-Dichlorobenzene 0.6-167 
2 4 5-Trichlorphenol 0.8-167 
2,4,6-Trichlorophenol 0.6-167 
2,4-Dichlorophenol 0.3-167 
4,4-Dimethvlphenol 0.5-167 
2 4-Dinitrophenol 1.1-333 
2 4-Dinitrotoluene 0.5-167 
2,6-Dinitrotoluene 0.4-167 
2-Chloronaphthalene 0.3-167 
2-Chlorophenol 0.4-167 
2-Methyl-4 6-dinitrophenol 0.7-167 
2-Methylnaphthalene 0.5-167 
2-Methylphenol 0.5-167 
2-Nitroaniline 0.6-167 
2-Nitrophenol 0.5-167 
3 3-Dichlorobenzidine 0.7-333 
3-Nitroaniline 0.6-167 
4-Bromophenyl phenyl ether 0.5-167 
4-Chloro-3-methylphenol 0.5-167 
4-Chloroaniline 0.5-200 
4-Chlorophenyl phenvl ether 0.5-167 
4-Methylphenol 0.6-333 
4-Nitroaniline 0.6-200 
4-Nitrophenol 0.6-167 
Acenaphthene 0.5-167 
Acenaphthvlene 0.4-167 
Anthracene 0.6-167 
Benzidine 0.4-167 
Benzo(a)anthracene 0.4-167 
Benzo(a)ovrene 0.4-167 
Benzo(b )fluoranthene 0.5-167 
Benzo(Q,h i)pervlene 1.5-167 
Benzo(k)fluoranthene 0.8-167 
Benzoic Acid 0.5-333 
Ben~ Alcohol 0.6-167 
Bis(2-chloroethoxv) methane 0.3-167 
Bis(2-chloroethyl) ether 0.6-167 
Bis(2-chloroisopropvl) ether 0.6-167 

Refer to footnotes at end of table. 
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Table 7.4.4-25 (Concluded) 
Summary of SVOC Analytical Detection Limits 

for SWMU 57A Soil Sampling; January 1997, December 1997, February 1998 

Analyt~ 
Bis(2-ethvlhexvl)phthalate 
Butvlbenzvlphthalate 
Chrysene 
Oibenzo(a,hJ_anthracene 
Dibenzofuran 
Diethvlphthalate 
Dimethylphthalate 
Di-n-butylphthalate 
Di-n-octvlohthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclooentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
IsoQhorone 
Naohthalene 
Nitrobenzene 
N-Nitroso-di-n-proPYlamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 

I-Lg/kg = Microgram(s) per kilogram. 
MOL = Method detection limit. 
SVOC = Semivolatile organic compound. 
SWMU = Solid waste management unit. 
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MOL (ua/ka) 
0.6-167 
0.5-167 
0.3-167 
1.8-167 
0.2-167 
0.7-167 
0.3-167 
0.5-167 
0.3-167 
0.3-167 
0.4-167 
0.5-167 
0.5-167 
2.0-167 
0.8-167 
0.4-167 
0.5-167 
0.4-167 
0.5-167 
0.7-167 
0.6-167 
2.3-167 
0.6-167 
0.5-167 
0.6-167 
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Table 7.4.4-26 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of TCLP SVOC Analytical Detection Limits 
for SWMU 57A Sampling; January 1997, December 1997, February 1998 

Analvte 
1 4-Dichlorobenzene 
245-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrotoluene 
2-Methylphenol 
3-Methylphenol 
4-Methylphenol 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachloroghenol 
Pyridine 

/!g/L = Microgram(s) per liter. 
MDL = Method detection limit. 
SVOC = Semivolatile organic compound. 
SWMU= Solid waste management unit. 
TCLP = Toxicity characteristic leaching procedure. 
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MDL (ua/Ll 
0.5-1.3 
0.5-0.9 
0.5-2.3 

0.5 
0.5-1.0 
0.5-3.0 
0.5-3.0 
0.5-0.9 
0.5-0.9 
0.5-1.1 
0.5-1.0 
0.5-3.7 
0.5-1.4 
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Table 7.4.4-27 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of vae Analytical Detection Limits 
for SWMU 57 A Soil Sampling, January and December 1997 

Analyte MOL (l1o/ko) 
Acetone 0.5-25 
Benzene 0.96-5 
Bromobenzene 0.83 
Bromochloromethane 0.80 
Bromodichloromethane 0.64-5 
Bromoform 0.5-25 
Bromomethane 1-2.1 
2-Butanone 0.5-25 
n-Butvlbenzene 0.67 
sec-Butvlbenzene 0.62 
tert-Butvlbenzene 0.52 
Carbon Disulfide 1-25 
Carbon Tetrachloride 0.69-1 
Chlorobenzene 0.5-5 
Chlorodibromomethane 1-5 
Chloroethane 0.86-1 
Chloroform 0.72-5 
Chloromethane 1.2 
2-Chlorotoluene 0.58 
4-Chlorotoluene 0.73 
Dibromochloromethane 0.55 
1,2-Dibromo-3-chloropropane 0.84 
1,2-Dibromoethane 0.5 
Dibromomethane 0.52 
Dichlorobromomethane 1 
1,2 -Dichlorobenzene 0.63 
1 ,3 -Dichlorobenzene 0.71 
1,4 -Dichlorobenzene 0.64 
Dichlorodifluoromethane 1.2 
1,1 -Dichloroethane 0.5-5 
1,2 -Dichloroethane 0.64-5 
1,1 -Dichloroethene 0.77-25 
1,2 -Dichloroethene 0.5-5 
cis-1,2-Dichloroethene 0.5-5 
trans-1,2-Dichloroethene 0.73-1 
1,1-Dichloroorof:lane 0.81 
1 ,2-Dichlorooro~ane 0.5-5 
1,3-Dichloropropane 0.79 
cis-1,3-Dichloropropene 0.5-5 
trans-1,3-Dichloropropene 0.5-5 
2,2-Dichloropropane 0.61 
Ethvlbenzene 0.5-5 
Hexachlorobutadiene 0.84 
2-Hexanone 1-25 
Isopropylbenzene 0.68 
p-Isopropvltoluene 0.57 

Refer to footnotes at end of table. 
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Table 7.4.4-27 (Concluded) 
Summary of VOC Analytical Detection Limits 

for SWMU 57 A Grid Soil Sampling, January and December 1997 

Analyte 
4-Methyl-2-pentanone 
Methylene Chloride 
Naphthalene 
n-Propvlbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1 2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,3-Trichlorobenzene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloro~opane 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
o-Xylene 
p/m-Xylene 
Xylenesjtotal) . 

J.lg/kg 
MDL 
SWMU 
VOC 

= Microgram(s) per kilogram. 
= Method detection limit. 
= Solid waste management unit. 
= Volatile organic compound. 
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MDL (ua/ko) 
0.5-25 
0.48-5 
0.43 
0.56 

0.47-5 
0.55 

0.38-5 
0.5-5 
0.5-5 
0.42 
1.2 

0.5-5 
0.39-5 
0.5-5 

5.0 
0.96 
0.64 
0.59 

2 
1-25 
0.5-5 
1-5 

3 - 3.1 
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rinsate blank data. All of the solid and liquid samples were prepared and analyzed in 
accordance with specified EPA methods and accepted procedures. All compounds were 
successfully analyzed. 

No significant problems were noted during the review of the data packages. A few problems 
that were identified are summarized in this section. Annex 8 presents copies of the data 
validation summary sheets. The most common problem was with the analysis of the HE 
compound tetryl. Poor recoveries required that nondetections in numerous soil samples be 
rejected. The poor recoveries are thought to be the result of matrix interference, and even 
though the results are rejected, it is believed that the compound is not present in those samples. 

Radionuclides 

No data were qualified. The QC measures were adequate and all data were acceptable. 

Organics 

This section discusses problems with SVOC and HE analyses that caused some data to be 
qualified or rejected. Otherwise QC measures were adequate and the data were acceptable. 

For AR/COC 510201. A low percent recovery in the LCS/LCSD resulted in the rejection of the 
HE compound tetryl. 

For ARICOC 510207 samples, benzidine and tetryl were both rejected in the equipment blank, 
and the tetryl nondetections were rejected in the soil samples (from locations 016 through 036) 
because the RPD exceeded the acceptance criteria and the LCS/LCSD were below the 
acceptance criteria for percent recovered. The SVOCs 2,4-dinitrotoluene; 2,6-dinitrotoluene; 
and n-nitrosodiphenylamine were qualified J or UJ for soil samples (from locations 019 through 
023, 016 or 034) because the field precision measurements for the field duplicate pair did not 
meet acceptance criteria for RPD or because the LCS/LCSD percent recovery exceeded the 
upper control limit. 

For AR/COC 510216, the tetryl nondetections were rejected for concrete samples (from 
locations 027-C through 031-C, 049-C, 054-C, 064-C) and for soil samples (from locations 061 
through 068) because the RPD exceeded the acceptance criteria and because the LCS/LCSD 
were below the acceptance criteria for percent recovered. 

For AR/COC 510218, 1 ,3,5-trinitrobenzene and tetryl nondetections in the equipment blank and 
tetryl in soil samples (from locations 037 through 058) were rejected because the RPD 
exceeded the acceptance criteria and the LCS/LCSD were below the acceptance criteria for 
percent recovered. 

For the AR/COC 510219 equipment blank sample, HMX and RDX non detections were rejected. 

For AR/COC 510221, di-n-butyl phthalate was qualified for the soil sample and duplicate from 
location 073 because field precision measurements for the field duplicate pair did not meet 
acceptance criteria. In addition, poor recovery probably caused by matrix interference resulted 
in the qualification for 2,4-dinitrotoluene in the normal soil sample from location 073. 
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For ARiCOC 510223, poor surrogate recovery probably caused by matrix interference resulted 
in the qualification of concrete samples 027-C, 028-C, and 029-C. 

For ARiCOC 06126, methylene chloride in the soil sample from beneath debris Mound 3 (at 
location 026) was qualified as a nondetection under provisions of the blank rule because the 
detected concentration was less than 10 times the concentration in the associated trip blank 
(SNUNM July 1994). 

Inorqanics 

This section discusses problems with metals analyses that caused some data to be qualified or 
rejected. Otherwise QC measures were adequate and the data were acceptable. 

For ARiCOC 510201, chromium was qualified for samples from locations 006 through 009 
because field precision measurements for the field duplicate pair did not meet acceptance 
criteria. 

For ARiCOC 510207, lead, beryllium, cadmium, silver, barium, and mercury were qualified for 
numerous samples either because field precision measurements for the field duplicate pair did 
not meet acceptance criteria or because the lab precision measurements for LCS/LCSD did not 
meet acceptance criteria. Arsenic and selenium were qualified for numerous samples because 
the accuracy measurements for MS/MSD did not meet acceptance criteria. 

For ARiCOC 510216, calcium was qualified for the concrete samples from locations 027-C 
through 030-C. Lead and silver were qualified for the soil samples from locations 060 through 
068. 

For ARiCOC 510219, matrix interference probably caused the variability observed in the data. 

7.5 Site Conceptual Model 

7.5.1 Nature and Extent of Contamination in Soil 

The RFI sampling at SWMU 57A (excluding concrete samples) yielded the following COCs: 
metals, HE, SVOCs, PCBs, and radionuclides. Most organic compound detections (HE, 
SVOCs, VOCs) and PCBs were equal to or slightly above the background levels of detection. 
Most metal detections were equal to or slightly above the HRMB maximum approved 
background concentrations, (IT March 1996; Dinwiddie September 1997; SNUNM December 
1997), although some samples did contain elevated metal concentrations indicative of a 
release. Table 7.5.1-1 summarizes the COCs and their distribution around the features at 
SWMU 57A and briefly discusses these results. Table 7.5.1-2 lists the COCs that were 
detected in the concrete samples and Section 7.5.2 discusses these results. 

The majority of metal detections that exceeded the HRMB maximum approved background 
concentrations included silver, lead, and barium. Since elevated silver and lead concentrations 
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Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

Summary of COCs in Soil Samples 

COC concentrations 
greater than NMED 

background or Analytical Extent of Contamination 
Area detection limit Table (For locations referenced see Figure 7.2.1-2) 

Site-specific Radionuclides 7.4.4-1 No elevated radionuclide concentrations were 
background detected in soil samples. 
locations RCRA metals plus 7.4.4-4 Elevated lead and silver concentrations in 

beryllium the majority of background samples (locations 
001-005). These concentrations may be 
naturally occurring at this site. 

Pad 1 , Gun Mount RCRA metals plus 7.4.4-4 Elevated barium, beryllium, and lead 
Positions and beryllium concentrations in samples collected along east 
Former Building edge of Pad 1 (locations 032-036). 
Foundation Elevated barium and lead concentrations 

irregularly distributed around gun mount 
positions (locations 037-048). Elevated silver 
concentrations at the southern gun mount 
positions (locations 043, 047, 048). 
Elevated lead and arsenic concentrations 
at the former building foundation 
(locations 055-058). 

HE 7.4.4-7 HE compounds detected in samples collected 
along the east edge of Pad 1 (locations 032, 
034,036). 
Mainly RDX detected at northern gun mount 
positions (locations 039-Q41). 
HE detections at locations 045 and 046 and at 
the former building foundation locations. 

SVOCs 7.4.4-8 Detections in samples along the east side 
7.4.4-9 edge of Pad 1 (locations 032-036). 

7.4.4-10 Most SVOCs detected in samples near the 
southern gun mount pOSitions (locations 044-
046) and some at the former building 
foundation (locations 055-058). 

Buildings 9900 and RCRA metals plus 7.4.4-4 Elevated barium, lead, and silver 
9902 beryllium concentrations in almost every sample. 

Elevated beryllium in only three samples. 
Elevated cadmium only in the 0- to 0.5-foot 
depth samples from locations 011, 012, and 
013 at Building 9902. 

HE 7.4.4-7 A few detections in Building 9900 samples. 
Either RDX or HMX detected in every Building 
9902 sample. 

SVOCs 7.4.4-12 Several SVOCs detected in Building 9900 
samples. 

7.4.4-13 Several SVOCs detected in Building 9902 
samples; the greatest variety of SVOCs in 
samples from locations 011 and 013 

Refer to footnotes at end of table. 
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Table 7.5.1-1 (Continued) 
Summary of COCs in Soil Samples 

COC concentrations 
greater than NMED 

background or Analytical Extent of Contamination 
Area detection limit Table (Locations referenced see Figure 7.2.1-2) 

Former Wind RCRA metals plus 7.4.4-4 Elevated silver and lead concentrations in all 
Tunnel/Machine beryllium but the sample from location 061. Elevated 
Shop Pad barium, chromium, and mercury in the sample 

from location 063. Elevated cadmium also in 
the sample from location 060. 

HE 7.4.4-7 HMX detected in samples from locations 060, 
061 and the 062 duplicate. 2,4-dinitrotoluene 
also detected in the sample from location 061. 

SVOCs 7.4.4-14 SVOCs detected in four of the five samples. 
Greatest variety in the sample from location 
060. 

VOCs 7.4.4-15 Methylene chloride (1.4 J to 1.8 J Ilikg) 
detected in three of the five soil samples. 
Isopropylbenzene (1.2 J ~g/kg) detected in the 
soil sample from location 062. 

Former RCRA metals plus 7.4.4-4 Elevated silver and lead concentrations in all 
Transformer Pad beryllium samples. Elevated cadmium also detected in 

the sample from location 067. 
HE 7.4.4-7 No HE compounds were detected in any soil 

sample. 
SVOCs 7.4.4-16 Bis(2-ethylhexyl)phthalate detected in all four 

samples. Four other SVOCs also detected in 
the sample from location 066. 

PCBs 7.4.4-17 Aroclor 1254 detected in the sample from 
location 067. Aroclor 1260 detected in sample 
from location 068. 

Pad 3, Steel Plate Radionuclides 7.4.4-1 Elevated cesium-137 detected in surface 
and Utility Pole 7.4.4-3 samples from locations 014 and 015 and in 
Area both samples and duplicate from location 016. 

No elevated qross a~ha/gross beta detections. 
RCRA metals plus 7.4.4-4 Two elevated lead (locations 014 and 016) and 
beryllium five elevated silver (locations 014-016) 

concentrations detected in samples from the 
Steel Plate/Utility Pole Area. 
Elevated lead concentrations detected in every 
sample from the Pad 3 area (locations 019-
023). 

HE 7.4.4-7 HE compounds detected in 13 of 23 soil 
samples from these areas. 

SVOCs 7.4.4-18 SVOCs detected in 8 of 11 soil samples from 
7.4.4-19 the Steel Plate/Utility Pole Area. 

SVOCs detected in 8 of 12 soil samples from 
the Pad 3 area. 

Refer to footnotes at end of table. 
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Table 7.5.1-1 (Continued) 
Summary of COCs in Soil Samples 

COC concentrations 
greater than NMED Extent of Contamination 

background or Analytical (Locations referenced see Figures 7.2.1-2 
Area detection limit Table and 7.2.1-3) 

Pad 2 RCRA metals plus 7.4.4-4 Elevated silver concentrations in all samples. 
beryllium Elevated lead concentrations in three of four 

samples and elevated barium concentrations 
in two of four samples. 

HE 7.4.4-7 No HE compounds were detected in any soil 
samples. 

SVOCs 7.4.4-20 A total of ten SVOCs detected. No SVOCs 
were detected in the sample from location 052. 

Underground Radionuclides 7.4.4-1 Elevated cesium-137 was detected in the 
bunker sample and duplicate from the bunker floor 

drain (iocation 073, Figure 7.2.1-3). 
RCRA metals plus 7.4.4-4 Elevated mercury concentrations detected in 
beryllium the soil samples underlying the concrete floor 

from locations 069 and 072 (Figure 7.2.1-3). 
Elevated arsenic, barium, cadmium, lead, and 
mercury concentrations in the soil sample and 
duplicate from the floor drain. 

TAL metals 7.4.4-5 TAL Metals analysis of the soil sample and 
duplicate from the floor drain (location 073) 
detected elevated concentrations of arsenic, 
barium, cadmium, cobalt, copper, lead, 
mercury, vanadium, and zinc. An elevated 
nickel concentration was only measured in the 
sample and not in the duplicate from location 
073. 

HE 7.4.4-7 HMX was detected in the soil sample from 
location 070 (Figure 7.2.1-3). 2,4-
dinitrotoluene was detected in the soil sample 
but not in the duplicate from the floor drain 

I (iocation 073). 
SVOCs 7.4.4-21 Fourteen SVOCs detected. Except for one 

SVOC detection in the sample from location 
072, SVOCs were only detected in the sample 
and in the duplicate from the floor drain 

. (location 073i. 

Refer to footnotes at end of table. 
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Table 7.5.1-1 (Concluded) 
Summary of COCs in Soil Samples 

COC concentrations 
greater than NMED 

background or Analytical 
Area detection limit Table 

Debris mounds Radionuclides 7.4.4-1 

COC 
HE 
HMX 
NMED 
PCBs 
RCRA 
RDX 
SVOC 
TAL 
TCLP 
VOC 

RCRA metals plus 
beryllium 

TAL metals 

TCLP metals plus 
mercury 

HE 

SVOCs 

TCLP SVOCs 

VOCs 

= Constituent of concern. 
= High explosive(s). 

7.4.4-4 

7.4.4-5 

7.4.4-6 

7.4.4-7 

7.4.4-22 

7.4.4-11 

7.4.4-15 

= 1,3,5, 7-tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
= New Mexico Environment Department. 
= Polychlorinated biphenyls. 
= Resource Conservation and Recovery Act. 
= 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
= Semivolatile organic compound. 
= Target analyte list. 
= Toxicity characteristic leaching procedure. 
= Volatile organic compound. 
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Extent of Contamination 
(Locations referenced see Fjgure 7.2.1-2J 

No elevated radionuclides were detected in 
the three debris mound samples or in the soil 
sample from beneath Mound 1. 
Elevated barium was detected in the split 
sample from beneath Mound 3 (location 026) 
that was analyzed off-site. Elevated lead 
concentrations were detected in both the on-
site and the off-site split soil samples from 
beneath Mound 3 (location 02~. 
TAL Metals analysis yielded elevated 
concentrations of cadmium, copper, lead, and 
zinc in the Mound 2 debris sample. An 
elevated copper concentration was also 
detected in the soil sample from beneath 
Mound 3 (location 026). 
No debris mound samples exceeded the 
toxicity characteristic concentrations for' 
metals. 
2,4-dinitrotoluene was detected in the debris 
samples from Mounds 2 and 3. 2,6-
dinitrotoluene was detected in the soil sample 
from beneath Mound 3 (location 026). 
Nine SVOCs were detected, mainly in the 
debris mound samples. Three SVOCs (on-
site laboratory analysis) and 2 SVOCs (off-
site split sample) were detected in the soil 
sample from beneath Mound 3 (location 026). 
2,4-dinitrotoluene was detected at a 
concentration above the toxicity characteristic 
in the TCLP SVOC analysis of the debris 
sample from Mound 1. 
No VOCs were detected in the debris 
samples or in soil samples from beneath the 
mounds. 
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Summary of COCs in Concrete Samples 

COC concentrations 
greater than NMED 

background or Analytical Extent of Contamination 
Area detection limit Table (Locations referenced see Figure 7.2.1-2) 

Pad 1 Radionuclides 7.4.4-1 Elevated cesium-137 concentrations in the 
sample from location 027 and in the duplicate 
concrete sample from location 028 were 
detected. 

RCRA metals plus 7.4.4-7 No elevated metal concentrations were 
beryllium detected. 
TAL metals 7.4.4-5 Elevated concentrations of arsenic, barium, 

copper, lead, silver, and zinc were detected in 
the TAL analyses. Elevated copper and silver 
concentrations were detected in every Pad 1 
concrete sample. 

TCLP metals plus 7.4.4-6 No metal concentrations exceed the toxicity 
mercury characteristic values. 
HE 7.4.4-7 HMX was detected in every concrete sample. 

RDX was only detected in the sample from 
location 027. 

SVOCs 7.4.4-8 No SVOCs were detected in any concrete 
sample. 

TCLP SVOCs 7.4.4-11 TCLP analysis yielded no SVOCs. 
Former Wind Radionuclides 7.4.4-1 No elevated radionuclides were detected in 
Tunnel/Machine the concrete sample. 
Shop Pad TCLP metals plus 7.4.4-6 No metal concentrations exceeded the toxicity 

mercury characteristic values for the TCLP analvsis. 
HE 7.4.4-7 HMX (120 J Ilg/kg) was detected in the 

concrete sample. 
TCLP SVOCs 7.4.4-11 TCLP analysis yielded no SVOCs. 
VOCs 7.4.4-15 Methylene chloride (1.6 J Ilg/kg) was detected 

in the concrete sample. 
Former Radionuclides 7.4.4-1 No elevated radionuclides were detected in 
Transformer Pad the concrete sample. 

TCLP metals plus 7.4.4-6 No metal concentrations exceeded the toxicity 
mercury characteristic values for the TCLP analvsis. 
HE 7.4.4-7 No HE compounds were detected in the 

concrete sample. 
TCLP SVOCs 7.4.4-11 TCLP analysis yielded no SVOCs. 
PCBs 7.4.4-17 Arodor 1260 (5.7 J Ilg/kg) was detected in the 

concrete sample. 
Pad 2 Radionuclides 7.4.4-1 No elevated radionuclides were detected in 

the concrete sample. 
TCLP metals plus 7.4.4-6 TCLP analysis yielded no metal 
mercury concentrations exceeding the toxicity 

characteristic values. 
HE 7.4.4-7 HMX (140 J Ilg/kg) was detected in the 

concrete sample. 
TCLP SVOCs 7.4.4-11 TCLP analysis yielded no SVOCs. 

Refer to footnotes at end of table. 
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Table 7.5.1-2 (Concluded) 
Summary of COCs in Concrete Samples 

COC concentrations 
greater than NMED 

background or Analytical 
Area detection limit Table 

Underground Radionuclides 7.4.4-1 
Bunker 

COC 
HE 
HMX 
NMED 
PCBs 
RCRA 
RDX 
SVOC 
TAL 
TCLP 
VOC 

RCRA Metals plus 
beryllium 

TAL metals 

TCLP metals plus 
mercury 

HE 

SVOCs 

TCLP SVOCs 

= Constituent of concern. 
= High explosive(s). 

7.4.4-7 

7.4.4-5 

7.4.4-6 

7.4.4-7 

7.4.4-21 

7.4.4-11 

= 1,3,5,7 -tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
= New Mexico Environment Department. 
= Polychlorinated biphenyls. 
= Resource Conservation and Recovery Act. 
= 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
= Semivolatile organic compound. 
= Target analyte list. 
= Toxicity characteristic leaching procedure. 
= Volatile organic compound. 
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Extent of Contamination 
(Locations referenced see Figure 7.2.1-3) 

No elevated radionuclides were detected in 
the concrete samples from the bunker floor. 
Elevated barium concentrations were 
detected in concrete samples from locations 
070,071, and 072 (Figure 7.2.1-3). Elevated 
mercury concentrations were detected in 
samples from locations 069, 071, and 072. 
TAL metals analysis yielded elevated barium 
in samples from locations 070, 071, and 072. 
Elevated mercury was detected in samples 
from locations 069 and 071. Elevated zinc 
was detected in the sample from location 069. 
Elevated vanadium was detected in every 
concrete sample. 
TCLP analysis yielded no metal 
concentrations exceeding the toxicity 
characteristic values. 
No HE compounds were detected in the 
concrete samples from the bunker floor. 
Di-n-butyl phthalate (62 J 1l9/kg) was detected 
in the concrete sample from location 069. 
TCLP analysis yielded no SVOCs. 
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were also detected in the site-specific background soil sampling locations, similar silver and 
lead concentrations by themselves may not be indicative of a release. 

Pad 1, Gun Mount Positions and Former Building Foundation 

As expected, elevated metal, HE, and SVOC concentrations were detected along the eastern 
edge of Pad 1, around the gun mounts, and around the former building foundation. COCs along 
the pad edge and around the gun mount positions are likely a direct result of artillery firing 
activities. The gun muzzle blasts would have deposited residues down range in the area of the 
pad edge. Residues from gun breach operations and expended shell ejection onto the 
surrounding surface would probably account for COCs around the mount positions. Grading 
activities would have repositioned soils containing COCs (probably from down range) on top of 
the slab and around the former building foundation. 

Buildings 9900 and 9902 

Detections of metals, HE, and SVOCs indicated that most of the contamination was present 
around Building 9902, although there were sporadic detections around Building 9900. COCs in 
the soil around Building 9902 probably resulted from the proximity of the building to gun firing 
activities. The distance of Building 9900 from gun firing activities may also explain the fewer 
detections and lower COC concentrations detected in these soil samples. 

Former Wind Tunnel/Machine Shop Pad 

Detections of metals, SVOCs, and VOCs indicated low-level contamination around the pad. 
Detections of HE could possibly have resulted from airborne deposition from the nearby firing 
activities because their concentrations were similar to those found in areas of probable airborne 
deposition (Le" the eastern edge of Pad 1 soil samples). 

Former Transformer Pad 

Detections of metals, SVOCs, and PCBs indicated low-level COC concentrations in soil on the 
west and north sides of the pad. The absence of HE detections may indicate that this area was 
far enough away to preclude airborne residues from firing activities. 

Pad 3, Steel Plate and Utility Pole Area 

HE and SVOCs are the most ubiquitous COC detections from Pad 3, Steel Plate and Utility Pole 
Area. Cesium-137 was also detected in a few samples at elevated concentrations. Elevated 
lead and silver concentrations were detected, but as mentioned above, high concentrations may 
be naturally occurring at this SWMU. 
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Low concentrations of SVOGs were detected at three locations around the slab. Barium levels 
were elevated in samples from two locations around the slab. Lead and silver concentrations 
were elevated, but as mentioned above, high concentrations may be naturally occurring at this 
SWMU. 

Debris Mounds 

Metals (lead and barium) and two SVOGs were detected at low concentrations in the soil 
sample from under Mound 3 following the mound's removal. 

Underground Bunker 

Most of the GOGs detected were in the soil sample and duplicate from the floor drain. These 
included cesium-137, metals, SVOGs, and HE. All potential GOGs detected in the soil samples 
were retained in the conceptual model and evaluated in the human health and ecological risk 
assessments. GOGs detected in concrete samples are discussed below in Section 7.5.2. 
Because of the matrix (concrete), any GOGs detected in these samples were not evaluated in 
the risk assessments. 

7.5.2 Nature and Extent of Contamination in Concrete 

Table 7.5.1-2 lists the GOGs that were detected in concrete samples. In general, elevated 
metals concentrations in concrete may not be indicative of a release, because they could have 
been introduced or biased because of the aggregate materials, the concrete composition, or the 
water used for hydration. 

Elevated cesium-137 detections were measured at two locations. HE was detected in every 
sample, undoubtedly deposited from gun muzzle blasts. The normal or TGLP analyses yielded 
no SVOG detections. TAL metal analyses yielded several elevated metal concentrations, but 
these may be artificially biased as discussed above. No elevated RGRA metal concentrations 
were measured. 

Former Wind Tunnel/Machine Shop Pad 

HMX and methylene chloride were detected in the concrete sample. The sample passed the 
TGLP analyses for metals and SVOGs. 
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Only a low-level detection of aroclor was measured in the concrete sample. The sample passed 
the TCLP analyses for metals and SVOCs. 

Only a low-level detection of HMX was measured in the concrete sample. The sample passed 
the TCLP analyses for metals and SVOCs. 

Underground Bunker 

The RCRA and TAL metal analyses yielded several elevated metal concentrations, but these 
may be artificially biased as discussed above. The samples passed the TCLP analysis for 
metals. One SVOC was detected in one sample. No SVOCs were detected in the TCLP 
analysis, nor were HE compounds or radionuclides detected. 

7.5.3 Environmental Fate 

The primary releases of COCs at SWMU 57A were to the surface soil; however a release 
appears to be related to the underground bunker floor drain. Wind, water, and biota are natural 
mechanisms of COC transport from the primary release points. Excavation and removal of soil 
are potential human-caused mechanisms of transport. Winds can be strong in the open 
grassland environment at SWMU 57A. Moderate winds can transport soil particles with 
adsorbed COCs (or COCs in particulate form) as suspended dust, capable of dry or wet 
deposition away from the site. Strong winds may move larger (sand-sized) particles by 
saltation. Vegetation and physical structures provide wind breaks, thereby limiting the potential 
for significant wind erosion at the site. The Site Conceptual Model Diagram summarizes these 
possible exposure pathways (Figure 7.5.3-1). Because the analytical detection limit for 
uranium-235 and uranium-238 was above the HRMB background concentration values, these 
radioisotopes are carried through the risk assessment as potential COCs. In order to take a 
more conservative approach, for cesium-137 the HRMB subsurface background concentration 
of 0.079 pCi/g is used for risk assessment. 

Water at SWMU 57A occurs through precipitation (rain or occasionally snow). The average 
annual precipitation in this area is about 8 inches (NOAA 1990) and the evapotranspiration 
value is 95 percent of the total rainfall (Thomson and Smith 1985). Precipitation will either 
infiltrate or form runoff. Infiltration at the site is enhanced by the nearly flat relief and the sandy 
nature of the soil (primarily Tijeras gravelly fine sandy loam [USDA 1977)). The vegetative 
cover will also slow runoff, increasing infiltration and loss by evapotranspiration. Runoff from 
the site is probably only significant during intense rainfall events and during extended rainfall 
periods when soils are near saturation from previous rainfall. Surface runoff in the area of 
SWMU 57A is to the west; however, the western side of the site is bounded by Lovelace Road. 
Therefore, surface runoff from the site will be carried by the bar ditch along this road toward an 
internal drainage basin on the west side of KAFB. Runoff may carry soil particles with adsorbed 

AU11-99IWP/SNL:r4400-7a.doc 7-105 301462.225.0611/19/9910:30 AM 



AU11-99/wP/SNL:r4400-7a.doc 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

This page intentionally left blank. 

7-106 301462.225.0611/19/9910:30 AM 



Primary Primary Secondary Secondary Pathways Exposure Potential 
Contaminant Contaminant Sources Release to Path Receptors 

Sources Release Mechanism Receptors 
Mechanism 

Industrial Biola 
Worker 

~ Adult 
auna 

I Surf;;;;eRun-off 1 

-I ~- Dermal Contact 0 0 

rl Water 
__ ;- _ 1 Total Suspended I _ Water SolidsfT otal r 

Ingestion b 
IEissolve~olid~ 0 0 

-' ~ercolation;>--to Vadose Zone 

H Air J---' SWMU 57A 
Workman Site: 

Firing Site I Vapor Phase-I I I ~-
Dermal Contact 0 0 

RCRA Me1a1s plus Uncontained -- Air 
Be. SVOCS. HE. I Disposal I I Soil -, -l Em(~~~ions f- - T - In~estion b/ 

PCBs (U-238. U-235. I L _____ I 
In alation • 0 

I I 
Cs-137)a I I 

I ____ -, I 

~----l Em?s~~~nsJ- -: 

I 
I 
I 

Dermal Contact 0 0 I 

~------~~~------~- External • • LEgEND Irradiation 

Ingestion 
b • • 

------- Potential Exposure route if site is excavated 

• Major Exposure a GOGs in ( ) indicate potential GOGs. Uptake by Biota I o Minor Exposure Minimum detection limits and minimum 
and Food Chain Biota C Ingestion/Uptake 0 • detectable activity exceeded maximum I 

~ Does not intersect background concentrations. Transfers 

flow pathway b For Flora. ingestion = uptake 
, Pathway not applicable to human receptors 

301462.185.06.0001 A1 

Figure 7.5.3-1 

Conceptual Model Flow Diagram for SWMU 57A Workman Site: Firing Site 
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COCs. The distance of transport will depend upon the size of the particle and the velocity of the 
water (expected to be low because of the flat terrain). 

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 into the 
subsurface soil with this percolation. The effective rooting depths of the soil at SWMU 57 A is 
about 60 inches (USDA 1977), indicatin~he depth of the system's transient water cycling zone 
(the dynamic balance between percolation/infiltration and evapotranspiration). Because 
groundwater at this site is approximately 82 feet bgs, the potential for COCs to reach 
groundwater through the unsaturated zone above the water table is very small. As water from 
the surface evaporates, the direction of COC movement may be reversed with capillary rise of 
the soil water. Vegetation increases the rate of water loss from the subsurface soil through 
transpiration. 

Plant roots can take up COCs that are in the soil solution. Aboveground tissues can take up 
adsorbed constituents directly from the air or by contact with dust particles. Organic 
constituents in plant tissues may be metabolized or released through volatilization. COCs that 
remain in the tissue may be consumed by herbivores or eventually 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 in feces (either at the site or transported from the site by the 
herbivore) or may be absorbed into tissues, held, metabolized, or later excreted. The herbivore 
may be eaten by a primary carnivore or scavenger, and the constituents may still be held in the 
consumed tissues until the sequence of absorption, metabolization, excretion, and consumption 
by higher predators, scavengers, and decomposers is repeated. 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. 

Degradation of COCs at SWMU 57 A may result from biotic or abiotic processes. Inorganic 
COCs at SWMU 57A are elemental in form and are, therefore, not considered 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 
organic COCs 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 (Le., transformation caused by plants, animals, and microorganisms) may 
occur; however, biological activity may be limited by the aridity of the environment at this site. 

Table 7.5.3-1 summarizes the fate and transport processes that may occur at SWMU 57A. 
COCs at this site include a variety of inorganics (metals, radionuclides, and others) and 
organics (HE, PCBs, and others) in surface soil. Because the topography of the site is flat and 
the site is moderately vegetated, the potential for transport of COCs by wind or surface-water 
runoff is moderate to low. Significant leaching into the subsoil is unlikely for most COCs and 
leaching to the groundwater at this site is highly unlikely. Because of the diversity of COCs at 
this site, the potential for uptake into the food chain is highly variable, depending upon the 
specific COC in question. The potential for food chain uptake for most metals and radionuclides 
is expected to be low; however, that for PCBs may be high because of their highly lipophilic 
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nature (as measured by the octanol/water partition coefficient, Kow) and their resistance to 
biotransformation and degradation. For other organics, the potential for food chain uptake will 
generally be moderate to low caused by either lower lipophilicity or higher potential for 
biotransformation. Degradation of the inorganic COCs is insignificant and the decay of 
radiological COCs is also insignificant because of their long half lives. 

Table 7.5.3-1 
Summary of Fate and Transport at SWMU 57A 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Moderate to low 
Surface runoff Yes Moderate to low 
Migration to groundwater No None 
Food chain uptake Yes Variable 
Transformation/degradation Yes Variable 

SWMU = Solid waste management unit. 

7.6 Site Assessments 

7.6.1 Summary 

The site assessment concludes that SWMU 57A does not have significant potential to affect 
human health under an industrial land-use scenario. After consideration of the uncertainties 
associated with the available data and modeling assumptions, ecological risks associated with 
SWMU 57 A were found to be low. This section briefly describes and Annex 7 -C provides 
details of the site assessments. 

7.6.2 Screening Assessments 

7.6.2.1 Human Health 

SWMU 57A has been recommended for an industrial land use (DOE and USAF March 1996). 
Annex 2-A 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, any VOCs or SVOCs detected above their reporting limits and any 
radionuclide compounds detected either above background levels and/or MDAs were included 
in this assessment. The risk assessment process provides a quantitative evaluation of the 
potential adverse human health effects caused by constituents in the SWMU's soil. The risk 
assessment report calculated the hazard index (HI) and excess cancer risk for both an industrial 
land-use and a residential 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 57A non radiological COCs is 0.04 for an inqustrial 
land-use setting, which is less than the numerical standard of 1.0 suggested by risk assessment 
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guidance (EPA 1989). Incremental risk is determined by subtracting risk associated with . 
background from potential nonradiological COC risk. The incremental HI is 0.02. The total 
excess cancer risk for SWMU 57 A non radiological COCs is 8E-S for an industrial land use 
setting, which is above the acceptable risk value provided by the NMED for Class A and B 
carcinogens. The incremental cancer risk for SWMU 57 A is 5E-S. Although the incremental 
excess cancer risk is above the proposed numerical standard, maximum concentrations were 
used in the calculations. Because the site has been adequately characterized, it is more 
realistic to use average concentrations in the risk calculation. Average concentrations for 
arsenic (3.37 mglkg); for 2,4-dinitrotoluene (0.2702 mg/kg); and for 2,S-dinitrotoluene (0.03817 
mg/kg) produce an incremental excess cancer risk of 3E-7 (well below the proposed guideline of 
1 E-S). Incremental risk calculations using the more realistic average concentrations indicate 
acceptable risk to human health for an industrial land-use scenario. 

The incremental total effective dose equivalent for radionuclides for an industrial land-use 
setting for SWMU 57A is 0.21 millirem (mrem)/year (yr), which is well below the numerical 
guidance 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" (SNUNM February 1998). 
The incremental excess cancer risk for radionuclides is 2.5E-S for industrial 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 
assessment report (Annex 8-A). The report concludes that SWMU 57A does not have 
significant potential to affect human health under an industrial land-use scenario. 

7.6.2.2 Ecological 

As set forth by the NMED Risk-Based Decision Tree, an ecological screening assessment that 
corresponds with the screening procedures in the EPA's Ecological Risk Assessment Guidance 
for Superfund (EPA 1997) was performed. An early step in the evaluation is comparison of 
COC concentrations and identification of potentially bioaccumulative constituents. This is 
presented in Annex 8-A. This methodology also requires the development of a site conceptual 
model and food web model as well as selection of ecological receptors. Each of these items is 
presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER Program, 
Sandia National Laboratories/New Mexico" (IT May 1998) and will not be duplicated here. The 
screening also includes the estimation of exposure and ecological risk. 

Tables 14, 15, 1S, and 17 of Annex 8-A 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 
attributed to exposure concentration (maximum COC concentration was used in the estimation 
of risk), exposure setting (area use factors of one were assumed), background risk, quality of 
analytical data, 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 
low. 
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This section discusses the baseline risk assessments for human health risk and ecological risk. 

7.6.3.1 Human Health Baseline Risk Assessment 

Based upon the screening assessment information summarized in Section 7.6.2.1, a baseline 
human health risk assessment is not required for SWMU 57 A. 

7.6.3.2 Ecological Baseline Risk Assessment 

Based upon the screening assessment information summarized in Section 7.6.2.2, a baseline 
ecological risk assessment is not required for SWMU 57A. 

7.7 No Further Action Proposal 

7.7.1 Rationale 

Based upon field investigation data and the human health risk assessment analysis, an NFA is 
proposed for SWMU 57 A for the following reasons: 

• No VOCs and radionuclides were detected during the field-screening program. 

• Gross alpha/gross beta results were within background levels. 

• .No COCs (in particular VOCs, SVOCs, HE compounds, TAL or RCRA metals plus 
beryllium, PCBs, and radionuclides) were present at concentration levels considered 
hazardous to human health for an industrial land-use scenario. 

7.7.2 Criterion 

Based upon the evidence provided above, SWMU 57A is proposed for an NFA decision in 
conformance with Criterion 5 (NMED March 1998), which states that "the SWMU has been fully 
characterized and remediated in accordance with current and 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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ANNEX7-A 
Gamma Spectroscopy Results 
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************************************************************************* 
* Sanciia National x.horatories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-18-97 5:58:21 PM * 

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

:*~:;~!;e*~~~*** * *****{:!::~;****~:!!;:;e*~~~~J~.lt*7********: s 
CUstomer C.AAS/MAC "(6134/SMQ) £.jJ 07\ I 0 0 i"-
Customer Sample 036725-003 '-(1\ - v - - • 
Lab Sample ID 70211601 

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

MARINELLI 
615.000 

12-17-97 
12-18-97 
LABOl 

6000 / 

SOLID SAMPLE 
gram 

10:10:00 AM 
4:14:03 PM 

6002 seconds 

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

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

.. .. ......... - -------- ....... -------_ .. - -----------U-238 Not Detected _ .. _------ 1.70£+00 
TH-234 9.70E-01 3.75£-01 4.95£-01 
RA-226 1.91£+00 1.30£+00 7.02£-01 
PE-214 7.14£-01 1.43£-01 6.14£-02 
BI-214 6.15£-01 1.40£-01 6.18£-02 
PB-210 Not Detected ... _---.--- 9.24£+00 

TH-232 6.86£-01 8.48£-01 1.67£-01 
RA-228 7.92E-01 4.68£-01 2.17£-01 
AC-228 7.17£-01 2.38£-01 1.08£-01 
TH-228 6.04£-01 4.11£-01 5.84£-01 
RA-224 6.28£-01 3.17£-01 1_16£-01 
PB-212 7.23£-01 1.30£-01 4.60£-02 
EI-212 7.81£-01 7.30£-01 4.32£-01 
TL-208 6.81£-01 1.75£-01 8.36£-02 ~ ~ 
U-235 . --- e: - --- -- i2.35£-01;V~ U~ _ ..... - -" --- --TH-231 Not Detected --------- 2.55£+00 ~'~/~~/~' PA-231 Not Detected ----- .. --- 4.02£+00 
TH·227· Not Detected ----_ .. --- 4.13£-01 
RA-223 Not Detected --------- 1.65£-01 
RN·219 Not Detected --------- 4.67£-01 
PB·211 Not Detected ----- .. --- 1.09£+00 
TL·207 Not Detected ----_ .. --- 1.82£+01 

AM· 241 Not Detected --------- 2.13£-01 -r::;.,( PU·239 Not Detected --------- 3.91£+02 ~~vI~/. NP-237 1.:9: Bl 1 .. 65: 9: 2.34£-01".0-1 9" In PA-233 Not Detected -... ------ .. 6.56£-02 I~/~~ 
TH-229 Not Detected ----_ ... _ ... 2.26£-01 



~~~ [summary Repore) - Sample ID: : 70211601 .. ". -.-.: ~-.t': 
, ,':" 

Nuclide Activity 2-sigma MIlA 
Name (pCi/graJn Error (pCi/gram ) ----.-- ---------- ---------- ----------AG-I0Bm Not Detected ._- .. ----- 5.18£-02 

AG-I10m Not Detected --------- 6.53£-02 
AM-243 Not Detected .. -.~ ............. 6.32£-02 
BA-133 Not Detected --------- 5.79£-02 
B£-7 2.96£-01 2.44£-01 1.91£-01 
CD-I09 Not Detected --------. 1.07£+00 
CD-Us Not Detected --------- 1:12£-01 
C£-139 Not Detected --------- 2.91£-02 
C£-141 Not Detected .-- .. _._- .. 5.08£-02 
C£-144 Not Detected .-------- 2.22£-01 
CO·56 Not Detected .-------- 4.56£-02 
CO-57 Not Detected --------- 2.71£-02 
CO-5S Not Detected --------- 4.15£-02 
CO-60 Not Detected --------- 4.88£-02 
CR-51 Not Detected --------- 2.75£-01 
C5-134 Not Decected --------- 5.78£-02 
C5-137 2.65£-01 7.49£-02 2.90£-02 
£U-152 Not Detected .-------- S.07£-02 
£U-154 Not Detected --------. 2.38E-Ol 
£U-155 Not Detected --------- 1.26£-01 
F£-59 Not Detected -------- ... 9.76£-02 
GD·153 Not Detected --- .. _ .. _-- 9.14£-02 
HG-203 Not Detected --------- 3.62£-02 
I-131 Not Detecced -----_ ... -... 3.82£-02 
IR-192 Not Detected -------- ... 3.09£-02 
K-40 1.71£+01 2.69£+00 3.62£-01 
KR-S5 Not Detected .-------- 1.04£+01 
MN-52 Not Detected --------- 4.70£-02 
MN-54 Not Detected ---.----- 4.69£-02 
MO-99 Not Detected --------- 4.00£-01 
NA·22 Not Detected -----._-- 5.58£-02 
NA-24 Not Detected -----_ .. _- 1.88£-01 
NB·95 Not Detected --------- 2.31E-Ol 
ND-147 Not Detected --------- 2.89£-01 
NI-57 Not Detected -------- ... 1.02£-01 
NP-239 Not Detected --------- 1.14£-01 
RU-I03 Not Detected --------- 3.57E-02 
RU-106 Not Detected --- ... -.. _-- 3.44E-01 
5B-122 Not Detected --- .. -..... -. 6.79£-02 
5B-124 Not Detected ----- .... -. 3.76£-02 
5B-125 Not Detected _ ........ -..... - ... 1.05£-01 
SN-113 Not Detected -------_ .. 4.62E-02 
TA-1S2 Not Detected ---_ .. _--- 1.91£-01 
TA-1B3 Not Detected --------- 2.16£-01 
TC-99m Not Detected --------- 9.72£-01 TL-201 Not Detected --- ......... -. 1.54£-01 
X£·133 Not Detectea ---_ ... _--- 1.59£-01 Y-SS Not Detected ----- ... _-- 4.31E-02 
ZN-65 Not Detected ----_ ............ 1.31£-01 ZR-95 Not Detected ... --_ ...... _-- 7.0SE-02 



e 

.. .. 

*********************************.* ••• ** •• * •• **************************** 
* Sandia Natioaal Laboratories * 
* Radiation Protection sample Diagnostics Program [881 Laboratory) * 
* 12-22-97 3:58:06 PM * 

:*::::;:::*:;:**~**********;::;:·L*;~***::::::::*:;~~*l~*J:~*********: 
*~*******_********* . *****~** ****~************ *~ 4J********** 
Customer" : C.AAS/MAC (6134/SMQl c 
Customer Sample I : 036726-003 00/-0,5"-1-..:> 
Lab Sample ID : 70211602 

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

M1IltINELLI 
686.000 

12-17-97 
12-19-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

10:15:00 AM 
8:05:26 AM 

6002 seconds 

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

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

------- ----------- ----._---- -----------U-23S 1.72£+00 1.05£+00 1.64£+00 
TH-234 9.20£-01 3.86£-01 4.55£-01 
RA-226 1.25£+00 5.78E-Ol 5.74E-01 
PB-214 6.64£-01 1.21£-01 5.25£-02 
3I-214 5.85£-01 1.32£-01 5.33£-02 
PB-210 Not Detected ---- .. -... -- 7.43£+00 

TH-232 6.91£-01 3.49£-01 1.53£-01 
RA-22S 5.14£-01 2.19£-01 1.76£-01 

. AC-22S 5.71£-01 2.89£-01 1.06£-01 
TH-22S 5.42£-01 2.31£-01 5.27£-01 
RA-224 6.37£-01 2.49£-01 1.06£-01 
PB-212 6.35£-01 1.10E-Ol 3.59£-02 
B1-212 6.45£-01 3.57£-01 3.44£-01 
TL-20S 5.25£-01 1.26£-01 7.19£-02 

U-235 ... -- -. . --- -- 2.09£- 01 p.::r J::r~ ___ 5- -- _. --- c_ 
TH-231 Not Detected -- .... _---- 2.30£+00 ~"11.~/~7 ?A-231 Not Detected ... _-- .... _-- 3.61£+00 
TH-227 . Not Detected ------_ .... 3.62£-01 
?.A-223 Not Detected - ......... -...... 1.52£-01 
RN-219 Not Detected ---- .. _-- .. 4.11£-01 
PB-211 Not Detected .. -.. ----- ... 9.58£-01 
TL·207 Not Detected --------- 1.57£+01 

AM·241 Not Detected --------- 1.86£-01 
PU-239 Not Detected -------- .. 3.56£+02 ~ ~ NP-237 1 .. 5 as -: :.13£ e: 2.02£-01~~ ~ c_ 
PA-233 Not Detected --------- 5.88£-02 

~1../1.1/$' TH-229 Not Detected .................. _- 1.98£-01 

. . 



(Summary Repare) - Sample IJ): : 70211602 

Nuclide 
Name 

AG-108m 
.AG-ll0m· 
AM-243 
BA-133 
B£-7 
CD-l09 
CD-llS 
C£-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 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU·103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 

2.9919 Bl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.55£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.53£+00 

MDA 
(pCi/gram ) 

4.69£-02 
3.34£-02 
5 . 54E - 02 nee tikJUmF 
4.99£-02 
2.67£-01 
9.76£-01 
1:23£-01 
2.65£-02 
4.68£-02 
1.96£-01 
4.1S£-02 
2.48£-02 
3.61£-02 
4.16£-02 
2.57£-01 
5.31£-02 
3.84£-02 
7.43£-02 
2.15£-01 
1_11£-01 
8.65£-02 
7.96£-02 
3.20£-02 
3.51£-02 
2.79£-02 
2.71£-01 
9.20£+00 
4.57£-02 
3.91£-02 
4.28£-01 
4.99£-02 
3.09£-01 
2.32£-01 
2.41£-01 
1.46£-01 
1.01£-01 
3.14£-02 
3.25E-01 
7.19£-02 
3.52£-02 
9.21£-02 
4.07£-02 
1.79£-01 
2.06£-01 
S.32£+00 
1.66£-01 
1.77£-01 
3.64£-02 
1.22£-01 
6.76£-02 



e 

•••••••••••••••••••••••••••••••••••• **.*** •• * ••• * ••••• *.***************** 
* Sandia Haticmal I.aboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-19-97 11:34:46 AM * 
************.*********.******.*.* •• **.*.* ••• *.* •• *** •••• *****.*********** 

: Analyzed by: ? n..i'Z.'t-i(7 Reviewed by:~I~ b·~!q7 : 
**~*****~*.****** *****~*** *****~**.**********~*~~* * *******:** 
CUstomer .. : C.AA:S/MAC (H34/SMQ) 00'" - O-O.~-5 
Customer Sample : 036727-003 ~ 
Lab Sample ID : 70211603 . 

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

MAlUNELLI 
558.000 

12-17-97 
12-19-97 
LAB 0 1 

6000 / 

SOLID SAMPL! 
gram 

10:20:00 AM 
9:50:29 AM 

6002 seconds 

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

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

------- ----------- ---------- -----------U-238 Not Detected --------- 1.84E+00 
TH-234 Not Detected --------. 5.50E-Ol 
RA-226 1.43E+00 5.58E-01 5.79E-01 
PB-214 7.23E-01 1.66E-01 6.22E-02 
BI-214 7.07E-01 2.35E-Ol 6.64E-02 
PB-21D Not Detected --------- 9.57E+00 

TH-232 8.31E-01 5.14E-01 2.11E-01 
RA-228 6.26E-01 2.29E-01 2.01E-01 
AC-228 7.27E-Ol 2.08E-01 1.37E-Ol 
TH·228 7.50E-Ol 5.14E-Ol 6.30E-0.1 
RA-224 7.39E-01 3.52E-Ol 1.08E-Ol 
PB-212 7.89E-01 1.60E-01 5.02E-02 
BI-212 6.9SE-Ol 4.16E-Ol 4.29E-Ol 
TL·2D8 7.02E-01 2.23E-01 1.02E-01 

2.61E-01~ 
I ""/2. ."./ <: 7 

U-23S :.39; s: :.3;: s: 
TH-231 Not Detected --------- 2.77E+00 
PA-231 Not Detected ---- ....... _- 4.39E+00 
TH-227 Not Detected --------- 4.48E-01 
RA·223 Not Detected -... _------ 1.86E-01 
RN-219 Not Detected -------_ .... 5.27E-01 
PB-211 Not Detected --------- 1.24£+00 
TL·2D7 Not Detected --------- 1.83E+01 

AM·241 Not Detected -... _------ 2.24£-01 ~ PU-239 Not Detected --------- 4.31£+02 :::r i.:.r~ . NP-237 1.2S: S· 1 ... 62: s: = 2.51£-01"". • ~ / PA·233 Not Detected --------- 7.42£-02 I~t..,. '7'"7 
TH-229 Not Detected --------- 2.45£-01 . 



(summary Report) - Sample m: : 70211603 

Nuclide 
Name 

AG-l08m 
AG-llOm 

oOAM_243 
BA-133 
BE-7 
CD-l09 
CD-11S 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-S9 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
KR-85 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
N1-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
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 
Not Detected 
Not Detected 

3_91E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.81£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

-.~ -------

9.02E-02 

2.90E+00 

MDA 
(pCi/gram ) 

5.60E-02 
7.85E-02 
7.35E-02 
6_16E-02 
3.55E-01 
1_18E+00 
1:62E-01 
3.12E-02 
5.90£-02 
2.37E-01 
5_28£-02 
2.86£-02 
4.34E-02 
5.14E-02 
2.96E-01 
6.52E-02 
3.18E-02 
8.S4E-02 
2_58£-01 
1.38£-01 
1.11E-01 
9.95£-02 
3.84E-02 
4.45£-02 
3.43£-02 
3_25E-01 
1.12E+01 
6.34E-02 
4.90E-02 
5.72E-01 
6.07E-02 
4.31E-01 
2.90E-01 
3.02E-01 
1. 77E-01 
1.24£-01 
4.00E-02 
3.82£-01 
8.81£-02 
4.07£-02 
1.16£-01 
4.84£-02 
2.29£-01 
2.50E-01 
7.84£+00 
2.09£-01 
2.17£-01 
4.05£-02 
1.57E-01 
8.07E-02 



• 

e 

***********************.************************************************* 
* Sandia NatiODal Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory) * 
* l.2-22-97 4:49:36 PM * 
*****************************************************************y******-

* I * 
*.*.,*.1r****,*****.**** '*****'~'*~***"."''**.*****'*****~*~ ..-w'"*'tI****'****'*!-
* Analyzed by: r I to ft."1-' S"7 Reviewed by: \..w I..:lJ..::.::t 10., ... 

CUstomer· : C.AAs/MAC (6134/SMO) 00.2.- O,;J-J-5 
Customer Sample : 03672B-003 
Lab sample ID 70211604 

Sample Description 
Sample Quantity 

.Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

: 
MARINELLI 

5Bl.000 
12·17-97 
12-19-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

10:25:00 AM 
11:59:12 AM 

6002 seconds 

********* ... *** ............ **************************************************** ... *** 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gra.m ) -----_ .. -..... _._-_ .. _- ---------- ----.------U·238 Not Detected --------- 1.58E+00 

TH-234 Not Detected --------- 5.05£-01 
RA-226 1.4BE+00 9.09E-Ol 6.43£-01 
PB-214 6.24E-Ol 1.43E-Ol 5.SB£-02 
BI-214 5.74£-01 9.66£-02 6.38£-02 
PB-210 3.59E+00 3.54E+00 ·6.96£+00 

TH-232 7.12£-01 4.38£-01 1.92£-01 
RA-22B 5.02£-01 4.55E-01 2.17£-01 
AC-22B 6.2BE-01 2.48£-01 1.20£-01 
TH-228 4.94£-01 2.45£-01 5.43£-01 
RA-224 5.61E-01 2.71£-01 1.27£-01 
PB-212 6.49£-01 1.32£-01 4.61£-02 
BI-212 6.73£-01 3.90E-01 4.09£-01 
TL-208 5.31£-01 1. 60£- 01 8.74£-02 

U·235 - .... _- s: ...... =- s: 2.38£-01~~~~ -"-'- _._-= 
TH-231 Not Detected -------- .. 2.48£+00 piZ./1Z-/'i , PA-231 Not Detected ... -........... -- .. 4.05£+00 
TH-227 Not Detected ... _--_ .. --- 4.02£-01 
RA-223 Not Detected .............. '. - 1.65£-01 
RN-219 Not Detected --------- 4.56£-01 
PE-211 Not Detected ----_ .. -- .. 1.02£+00 
TL-207 Not Detected -- .. ------ 1.94E+01 

A.Po1- 241 Not Detected --------- 2.07£-01 . 
PU-239 Not Detected --------- 3 .77£+02 ) J'"'ufZ;( NP-237 :. :;E 81 :.59E 8: :2 .12£ - 01 jI/ .. .;:r:. 
PA-233 Not Detected --------- 6.52£-02 ~ TH-229 Not Detected --------- 2.16E-01 . 'J..1z.'I-/~') 



Nuclide 
Name 

-------
AG-l08m 

.AG-ll0m 
AM-243 
BA-133 
BE-7 
CD-l09 
CD-llS 
CE-139 
CE-l41 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-1S3 
HG-203 
1-131 
IR-192 
K-40 
KR-BS 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
NP-239 
RU-l03 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

, 
I 
\ 

Activity 
(pCi/gram 
----------

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectecl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.80£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectecl 
Not Detected 
Not Detected 
Not Detected 
Not Detect-ed 
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 

m: . 70211604 . 
2-sigma MIlA 
Error (pCi/gram ) 

---------- ------------------- 5.33£-02 
--------~ 3.89£-02 .. --------- 6.19£-02 
--------- 5.66£-02 
--------- 3.09£-01 
--------- 1_03£+00 
.-------- 1:49£-01 
--------- 2.81£-02 
--------- 5.42£-02 -------- .. 2.14£-01 
.-------- 4.84£-02 
.-------- 2.73£-02 
----.---- 4.15£-02 
----.---- 4.98£-02 .---.---- 2.56£-01 
--------- 5.83£-02 
--------- 4.60£-02 
--------- 8.13£-02 
--------- 2.45£-01 
--------- 1.25£-01 
--------- 1.04£-01 
--------- 9.08£-02 
--------- 3.57£-02 
--------- 4.20£-02 
.-------- 3.13£-02 
3.00£+00 3.47£-01 

.-------- 1.03£+01 

.-------- 4.80£-02 
--------.- 4.35£-02 --------. 5.17£-01 
--------- 5.42£-02 -------- .. 4.5B£-01 
.. -------- 2.62£-01 ---- .. ---- 2.79£-01 
--------- 1.73E-01 
----.--- .. 1.12E-Ol 
--------- 3.54E-02 
--------- 3.50E-Ol ---- ... ---- B.98E-02 
--------- 3.88E-02 ---_ .. _--- . 1. 07E-Ol 
--------- 4.39E-02 
--------- 2.01E-01 
--------- 2.34E-Ol 
--------- 9.20£+00 
--------- 1.94£-01 
--------- 2.05£-01 .-" --------- 4.26E-02 
--------- 1.38£-01 
--------- 7.63E-02 



e 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-19-97 3:27:02 PM * 
************************************************************************* 

: Analyzed by:9: 1z..''L1.L'''' Reviewed by: \ rJM p 1- - la'J : 
~***.*.*.******** ~.***~~* ******~*********.***.~*~J~.~***.***~+ 
CUstomer· : C.MB/MAC (6134/SMO) ()OJ -0-0.:; -..5 
CUstomer Sample ID : 036729-003 
Lab sample ID 70211605 

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

MARINELLI 
770.000 

12·17-97 
12 -19 -97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

10:35:00 AM 
1:44:13 PM 

6002 seconds 

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

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

.- .. _--- ._ .. _- .. ----- -.------ .. - --------- .. -
U·23B Not Detected -.------- 1.60£+00 
TH·234 9.04£-01 3.36£-01 4.8lE-Ol 
RA·226 1.77£+00 6.23£-01 6.13£-01 
PB·214 6.83£-01 1.30£-01 5.26£-02 
BI-214 6.18E-Ol 1.34E-01 4.95£-02 
PB-210 Not Detected --------- 8.24£+00 

TH-232 8.16£-01 4.06E-Ol 1.51£-01 
RA·22B 7.31£-01 2.48£-01 1.81£-01 
AC-22B 7.55£-01 2.30£-01 8.80£-02 
TH-228 9.58£-01 4.87£-01 5.24£-01 
RA-224 8.00£-01 2.98E-01 8.46£-02 
PB-212 7.61£-01 1.32£-01 4.07£-02 
BI-212 7.45£-01 7.89£-01 3.98£-01 
TL-20B 6.56£-01 5.23£-01 7.81£-02 i . 
U-235 - =,..- -- - --- -- 2.10£.01/'/; 'J~ .... ·_c_ -- _. --- --TH·231 Not Detected ... ------ ... 2.35£+00 r;;?-/J-/"J,'l./q PA-231 Not Detect:ed -.- .. ---- .. 3.56£+00 
TH·227 Not Detected --------- 3.68£-01 
RA·223 Not Detect:ed -----_ ... - .. 1.08£-01 
RN-219 Not Detected --------- 4.24£-01 
PB-211 Not Detected -----_ .. -.. 9.66£·01 
TL-207 Not Detected -------_ .. 1.55£+01 

AM-241 Not Detected --- .. - .. -- ... 1.89£-01 
PU-239 Not Detected -.--_ ..... _- 3.54£+02 ---e1~~1 NP-237 :.66_ 91 :. is: --c_ 2.2lE-Ol,vrA 
PA-233 Not Detected ------ .. - .. 6.0lE-02 ?"n_/,-"L.!p TH-229 Not Detected ---_ ...... --. 1.97£-01 



[Summary Repore) - Sample m: : 70211605 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram ) 

AG-10Bm Not Detected --------- 4.50£-02 
AG-ll0m Not Detected --------- 7.68£-02 
'AM-243 Not Detected - .... - - - - - - - 6. 01E-02 
BA-133 Not Detected --------- 5.16£-02 
BE-7 Not Detected --------- 3.05£-01 
CD-l09 Not Detected --------- 9.73£-01 
CD-115 Not Detected --------- 1:33£-01 . 
CE-139 Not Detected --------- 2.67£-02 JJ r:'"""o-/ 
CE-141 Not Detected --------- 4.82£-02 .J;rJl';;~J 
CE-144 -----::i-:.-eS:::=:.!. e3-:::----jS3-:.:-iZ:-t4-e= .... SEHSr.---- 9.61£-02 J'" ? I 
CO-56 Not Detected - - - - - - - - - 3.89£-02 IL./l .. f7 ' 
CO-57 Not Detected --------- 2.51£-02 
CO-58 Not Detected --------- 3.61£-02 
CO-60 Not Detected --------- 4.47£-02 
CR-51 Not Detected --------- 2.62£-01 
CS-134 Not Detected --------- 5.10£-02 
CS-137 5.50£-01 9.29E-02 2.46£-02 
£U-152 Not Detected --------- 7.56£-02 
£U-154 Not Detected --------- 2.06£-01 
£U'155 Not Detected --------- 1.16£-01 
FE-59 Not Detected --------- 8.40£-02 
GD·153 Not Detected .-------- 8.03£-02 
HG-203 Not Detected .---- .. -. 3.38£-02 
I-131 Not Detected .----.--. 3.66£-02 
IR-192 Not Detected .. ---.--. 2.87£-02 
K-40 1.67£+01 2.67E+00 2.96£-01 
KR-85 Not Detected .----.--. 9.22£+00 
MN-52 Not Detected .-.- ... -- 4.07£-02 
MN-54 Not Detected -.-.- .. -- 1.93£-02 
MO-99 Not Detected -- ...... - 4.46£-01 
NA-22 Not Detected ........ - 5.01£-02 
NA-24 Not Detected ......• _. 4.08£-01 
NB-95 Not Detected ... - .. --- 2.44£.01 
ND-147 Not Detected -"'--'-- 2.52£-01 
NI-57 Not Detected .... ---.. 1.49£.01 
NP-239 Not Detected "-'-".' 1.06£-01 
RU-103 Not Detected - .. --._-. 3.46£.02 
RU-106 Not Detected ... - ... -. 3.07£-01 
S3-122 Not Detected --_ ... -.. 7.82£-02 
53-124 Not Detected --- ..... - 3.28£-02 
S3-125 Not Detected .-- .... _. 9.74£,02 
SN'113 Not Detected '--'---" 4.08£.02 
TA-182 Not Detected .,- ... --- 1.77£-01 
TA-1S3 Not Detected -- ... -... 2.16£-01 
TC'99m Not Detected -........ 9.87£+00 
7L-201 Not Detected .. --.-.-. 1.80£-01 
XE-133 Not Detected ... -- .. -- 9.41£-02 
Y·SS Not Detected ---.-.--- 3.21£,02 
ZN-65 Not Detected -----.--- 1.22£-01 
ZR-95 Not Detected -.---"-- 6.32£,02 



*************************************************************** •• * •• * •••• 
* Sandia RaeiOD&l Laboraeories • 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] • 
• 12-19-97 5:57:41 PM • 
***************t************************************************* •• **.**. 

: Analyzed by: :;;.: ('-/.1. ... ' ~ Reviewed by:\..i4.Ji~l..:'l'":tL?,.., : 
*."!'*******.****"*:'*....... . ~*'***' .*~*****'!t''*'****'******* •. ~* ...... ~' • .tf***.*"'!!'*'* c 
CUstomer· : C .MS/MAC (6134/SMO) 00.3 -6 . .) - /-.J 
CUstomer Sample ID : 036730-003 
Lab Sample ID 70211606 

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

Comments: 

MARINELLI 
799.000 

12-17-97 
12-19-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

10:40:00 AM 
4:14:55 PM 

6002 seconds 

•••••••••••••••••••••••••••••••••• *** ••••••••••••••••••••••••••••••• *** •• 

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram ) 

U·238 S.30E-Ol 7.37E-Ol 1.1SE+00 
TH-234 9.76E-Ol 4.S0E-Ol 4.7SE-Ol 
RA-226 l.6SE+00 7.00E-Ol S.42E-Ol 
PB·214 5.38E-Ol 1.01E-Ol S.06E-02 
EI·2l4 S.43E-Ol 2.23E-Ol 5.13E-02 
PE-2l0Not Detected --------- 7.23E+00 

TH-232 7.34E-Ol 3.60E-Ol 1.S5E-Ol 
RA-228 7.84E-Ol 9.50E-Ol 1.73E-Ol 
AC·228 7.7SE-Ol 3.6lE-Ol 1.OSE-Ol 
TH-22S 7.04E-Ol 3.S1E-Ol 4.27E-Ol 
RA-224 S.09E-Ol 3.24E-Ol 7.9lE-02 
PE-212 7.70E-Ol 1.2SE-Ol 4.03E-02 
EI-212 9.07E-Ol 5.03E-01 3.28E-Ol 
TL-20S S.22E-01 1.S3E-01 7.SlE-02 ---.IJ 
U - 2 35 ---...;::~. ~::;.s=~:~:----;,:,.,... ~e.;_ :~=~C;';:---l. 99E- 011 J..7/~J 
~:~~i Not ~~~;~~:g -::~~:~~~ ~:i:~:gg5 /t /Z110;') 
TH-227 Not Detected --------- 3.72E-Ol I~ 
RA-223 Not Detected --------- l.SlE-Ol 
RN-219 Not Detected --------- 3.S4E-01 
PE-211 Not Detected --------- S.S9E-01 
TL-207 Not Detected --------- 1.S3E+01 

AM-241 Not Detected - - -- - - - - - 1.87E-Ol ,7 ,. 2 
PU-239 Not Detected --------- 3.43E+02 -J~JlI' 
NP- 23 7 ----+1~. ~1:;';5;"';C;;';1~--;:,..,. . .e6099~E-iP9 ;.:---- 2 . 04E - 01 ,cIT. ~ I z./t. .... / f., 
PA-233 Not Detected --------- 5.S7E-02 
TH-229 Not Detected --------. 1.92E-Ol 



.- ., 

[summaxy Report) - Sample In: : 70211606 

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram I ------- ---------- ---------- ----------AG-10Sm Not Detected --------- 4.42£-02 

AG-llOm Not Detected --------- 3.5JE-02 
:AM-243 Not Detected .. ~' .. -_ ....... - 5.57£-02 
BA-133 Not Detected -.. ------- 4.51£-02 
B£-7 Not Detected ----- .. --- 2.54£-01 
CD-109 Not Detected -... --- .. -- .. 9.51£-01 
CD-1l5 Not Detected --------- 1:32£-01 
CE-139 Not Detected --------- 2.54E-02 
CE-l41 Not Detected --------- 4.55E-02 
CE-144 Not Detected --------- 1. 85E-01 
CO-56 Not Detected ----- .. --- 3.90E-02 
CO-57 Not Detected --------- 2.36E-02 
CO-5S Not Detected --------- 3.39£-02 
CO-60 Not Detected --------- 4.08£-02 
CR-5l Not Detected --------- 2.33E-01 
CS-134 Not Detected -.. ------- 4.93£-02 
CS-137 Not Detected ----- .. --- 3.95E-02 
£U-152 Not Detected --------- 7.09£-02 
£U-154 Not Detected --------- 2.04£-Ol 
EU-155 Not Detected --------- 1.14£-01 
FE-59 Not Detected ---- .... --- 8.58£-02 
GD-lS3 Not Detected -...... _---- 7.68£-02 
HG-203 Not Detectea --------- 3.12£-02 
I·13l Not Detected _ ... --- .. --- 3.38E-02 
IR-l92 Not Detected --------- 2.69£-02 
K-40 1.47£+01 2.39£+00 3.03£-01 
KR-SS Not Detected ..... ------- 8.76£+00 
MN-S2 Not Detected -----.--- 4.03£-02 
MN-54 Not Detected --------- 1.91£-02 
MO-99 Not Detected --------- 4.40£-01 
NA-22 Not Detected ----- .. --- 4.63£-02 
NA-24 Not Detected _ ...... _- .. --- 4.00£-01 
NB-95 Not Detected -... -- ...... _- 2.53£-01 ND-147 Not Detected --------- 2.31£-01 
NI-57 Not Detected --------- 1. 33£-01 NP-239 Not Detected --------- 1.02E-01 
RU·103 Not Detected --------- 3.04£-02 
RU-106 Not Detected .. _------ .. 2.97£-01 SB-122 Not Detected ----- ... --- 7.29£-02 SB-l24 Not Detected ---_ ... --- 3.22£-02 SB-125 Not Detected -_ ..... _-- .. - 8.60£-02 SN-1l3 Not Detected ------_ ... - 3.60£-02 TA-lS2 Not Detected ---_ ... _--- 1.68£-01 TA-1S3 Not Detected ----_ ..... _- 2.16£-01 TC-99m Not Detected --------- 1.23£+01 TL-201 Not Detected --------- 1. 72E-01 XE-133 Not Detected --------- 1.85£-01 Y-8S Not Detected --------- 2.S3£-02 ZN-65 Not Detected --------- 1.13£-01 ZR-95 Not Detected --------- 6.02£-02 



****************************** •• * •••• * •• * ••• **.* •••• ********************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-20-97 1:42:28 PM * 
***********.********.****.*******.****.****.*********.******************* 

: Analyzed by: ?- I'Z. iZ"l. /~., Reviewed by: \JJ!jJ I.~ 1,~Ja'7 : 
.**"'**,*"''Ii*'"*~*'''**''' *'* ** *, '* *~Jr* ... **.".,****** ... * ****+*~.lr~t." '* '*'*'fr" '*' ... '* ...... '* 
Customer : C.AAS/MAC (6~34/SMO) 00"1- 0-05'-) 
Customer Sample : 036731-003 . 
Lab Sample ID 70211607 

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

MARINELLI 
615.000 

12-17-97 
12-20-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

10:45:00 AM 
11:59:46 AM 

6002 seconds 

Comments: 
******************************************.****************************** 

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

------- .- ... _------- .--------- -----------U-238 Not Detected ... -------- 1.81£+00 
TH-234 1.01£+00 5.19£-01 5_25£-01 
RA-226 1.44E+00 6.09£-01 6.67£-01 
PB-214 8.74E-Ol 1. 70E-Ol 6.21£-02 
BI-214 7.90E-01 1. 64E-01 6.09£-02 
PB-210 Not Detected ... -------- 9.43£+00 

TH-232 6.84E-Ol 4.14E-Ol 1.85£-01 
RA-228 6.35£-01 3.18£-01 2.31E-01 
AC-228 6.6lE-01 2.43£-01 1.20£-01 
TH-228 5.08E-01 3.21£-01 4.92E-01 
RA-224 6.92E-01 3.74£-01 1.16E-01 
PB-212 7.77E-01 1.36£-01 4.64£-02 
BI-212 7.BOE-01 7.42E-Ol 4.ll£-01 
TL-20a 6.5BE-01 1.59E-01 9.22£-02 

U-235 Not Detected --- .. -.. _ ... - 2.46£-01 
TH-231 Not Detected --- .. ----- 2.59£+00 
PA-231 Not Detected ------_ ...... 4.10£+00 
TH-227 Not Detected --- ... ----- 4.27£-01 
RA-223 Not Detected --------- 1. 86£-01 
RN-219 Not Detected .. -------- 4.73£-01 
PB-211 Not Detected --------- 1.10£+00 
TL-207 Not Detected --------- 1.81£+01 

AM-2U Not Detected ---------
2.22E-01 JJ. ~ PU-239 Not Detected ---------NP-237 5.37: 8: :.8SE 
4.04£+02 ~-- _ ~ 

c_ 2.50£-01 " PA-233 Not Detected --------- 7.10E-02 I a-/1.)./n 
TH-229 Not Detected --------- 2.32£-01 



[Summary Report) - Sample m: : 70211'07 

Nuclide Accivicy 2-sigma MeA 
Name (pCi/gram Error (pCi/gram ) 

------- ---------- ---------- ----------AG-108m Not Detected --------- 5.13£-02 
AG-110m Not Detected --------~ 5.95£-02 .' 
AM-243 Not Detected --------- 6.81£-02 
BA-133 Not Detected --------- 5.97£-02 
BE-7 Not Detected -.---.--- 3.n£-01 
CD-109 Not Detected --------- 1.11£+00 
CD-115 Not Detected --------- 2:03E-01 
CE-139 Not Detected --------- 3.03E-02 
CE·141 Not Detected --------- 5.63E-02 
CE-144 Not Detected --------- 2.19£-01 
CO-56 Not Detected --------- 4.81£-02 
CO-57 Not Detecced --------- 2.78£-02 
CO-58 Not Detected --------- 4.33£-02 
CO-60 Not Detected --------- 4.74£-02 
CR-51 Not Detected --------- 3.00£-01 
CS-134 Not Detected - .. -- ... _--- 6.42£-02 
CS-137 1.63£-01 8.38£-02 3.18£-02 
EU-152 Not Detected ----- ... --- 8.30£-02 
EU-154 Not Detected --------- 2.37£-01 
EU·155 Not Detected --------- 1.28£-01 
FE·59 Not Detected ---_ .... --- 1. OlE-01 
GD-153 Not Detected .. .. .. .. .. .. .. .. .. 9.33£-02 
HG-203 Not Detected -----.- .. - 3.84£-02 
I-131 Not Detected -.. ------- 4.64£-02 
IR-192 Not Detected --------- 3.39£-02 
K-40 1.84E+01 2.94E+00 3.76£-01 
KR-85 Not Detected --------- 1.08£+01 
MN-52 Not Detected .. ... .. .. ... .. ... .. .. 5.67£-02 
MN-54 Not Detected ----_ ... --- 4.66£-02 
MO-99 Not Detected --------- 6.7lE-01 
NA-22 Not Detected --------- 5.58£-02 
NA-24 Not Detected --------- 1.45£+00 
NB-95 Not Detected ----- .. --- 3.40£-01 
NO-147 Not Detected ----- .. --- 3.14£-01 
NI·57 Not Detected 

___ eo _____ 

2.85£-01 
NP-239 Not Detected --------- 1.16:£-01 
RU·103 Not Detected --------- 4.04£-02 
RU·106 Not Detected -------_ .. 3.63E-01 
5B·122 Not Detected --------- 1.11£-01 
5B-124 Not Detected -... --- .. --- ~.04£-02 
5B·125 Not Detected --------- 1. 09£-01 
SN·1l3 Not Detected ----- .. --- ~.9lE-02 
TA·1B2 Not Detected .. _----- ..... 2.36£-01 
TA·1E3 Not Detected --------- 2.88£-01 
TC-99m Not Detected --------- 1.49£+02 
TL-201 Not Detected -.. ------- 2.48£-01 
XE'133 Not Detected --------- 2.91E-01 
Y-88 Not Detected ----- .. --- 3.95£-02 
ZN-65 Not Detected --------- 1.59E-01 
ZR-95 Not Detected --------- 8.20£-02 

· . 



.:' .. 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1.2-20-97 3:26:1.3 PM .. 
*****************************************************************.******* 

: Analyzed by: 9: /1. iu I,., Reviewed by: \. ~M L'l, ... lOi : 
*****.***~******. ****.*'**~*~*****************~~*~ ~4.********** 
CUstomer .. ..: C.AAS/MAC '(61.34/SMQ) --
Customer Sample ID : 036732 - 003 boLl - 0,:> - /-5 
Lab Sample ID : 70211.608 

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

Comments: 

MARINELLI 
600.000 

12-1.7-97 
12-20-97 
LAB 0 1 

6000 / 

SOLm SAMPLE 
gram 

1.0:50:00 AM 
1.:43:34 PM 

6002 seconcis 

........ *********************************************************** .. ** .. * .. *** .. 

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

U-238 9.78E-01 4.47£-01 1.41£+00 
TH-234 9.09E-01 3.52£-01 5.05£-01 
RA-226 1.41.£+00 6.06£-01 6.03£-01 
PB·214 6.1.6£-01 1.22£-01 5.71£-02 
BI·214 5.86£-01 6.67£-01 6.20£-02 
PB-210 Not Det.ect.ed --------- 8.28£+00 

TH-232 5.99£-01 3.11E-Ol 1.63E-Ol 
RA-22S 8.04E-Ol 2.44E-Ol 1.95E-Ol 
AC-22S 7.19E-Ol 2.51.£-01. 1.20£-01 
TH-22S 2.22E-Ol 6.62E-02 3.99E-Ol 
RA-224 7.01E-Ol 3.38£-01 1_25E-Ol 
PE-212 7.22£-01 1. 37E-Ol 4.61£-02 
BI-212 9.69E-Ol 5.40E-01 4.24£-01 
TL-20S 6.82£-01 1. 61E-01 9 .ll£ - 02 -J;; c-li;;/ 
U-235 - ---_. --- 8: :.96: e: 2.35£-01 #,-J r;;;;-11.-/~"'/''") TH-231 Not. Detected --------- 2_55£+00 
PA·231 Not. Detected --------- 3.97E+00 
7H-227 Not. Det.ected --------- 4.13£-01 
RA-223 Not. Detected ------_ .. - 1.85£-01 
RN-219 Not Detected --- ... ---- 4.69£-01 
PB-211 Not Detected ------_ ... - 1.08£+00 
TL-207 Not Detected ... _------- 1.86£+01 

A..~-241 Not Det.ect.ed --------- 2.10£-01 ~ 
PU-239 Not Det.ected --------- 3 . 84£+ 02 t"7"'" J;;{i;,;I. . 
NP-237 :.29& 91 :.72E 8: 2.23E-Ol,v.w ~ / -PA-233 Not Det.ected --------- 6.75£-02 'Ja.J1.'L. 'i, 
TH-229 Not Detected ------- .. - 2.17£-01 

. ' 



[Swnmary Reporc] - Sample ID: : 70211608 

Nuclide 
Name 

AG-10Bm 
AG-llOm· 

·"AM-243 
BA-133 
B£-7 
CD-109 
CD-115 
C£-139 
CE-141 
C£-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C5-134 
C5-137 
£U-152 
£U-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
KR-B5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N1-57 
NP-239 
RU-103 
RU-105 
5B-122 
5B-124 
5B-125 
5N-1l3 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-SS 
ZN-65 
ZR-95 

Activity 
(pCi/grapl ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Decected 
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 

1.66£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

.:,:.-------

2.68£+00 

MDA 
(pCi/graJD 

5.18£-02 
3.58£-02 
6.39E-02 
5.45£-02 
3.03£-01 
1.07£+00 
1:88E-01 
2.91£-02 
5.33£-02 
2.11£-01 
4.62£-02 
2.66£-02 
4.27£-02 
4.76£-02 
2.87£-01 
5.74£-02 
4.29£-02 
7.96£-02 
2.40£-01 
1.26£-01 
1.02£-01 
9.05£-02 
3.68£-02 
4.28£-02 
3.30£-02 
3.85£-01 
1.01£+01 
5.86£-02 
4.42£-02 
6.43£-01 
5.34£-02 
1.36£+00 
3.34£-01 
2.97£-01 
2.63£-01 
1.14£-01 
3.70£-02 
3.36£-01 
1.06£-01 
3.67£-02 
1.04£-01 
4.45£-02 
2.06£-01 
2.75£-01 
1.66£+02 
2.43£-01 
2.77£-01 
3.00£-02 
1.38£-01 
7.60£-02 



****************************.**********************.********************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] • 
• 12-22-97 8:34:31 AM . • 
********************--***-*.*-*****--****-**._*--_ •• *-*****-****-******-. 

* r /. -) ~. * 
_ :!.~!r!;e*er;***** ****I.~ ;-*~!z***.*!;!!;:;e*er;~l~hJ.********: 

Customer· : C.AAS/MAC (61.34/SMO) OD c--O 0 5".-5 
Customer sample : 036733-003 J - - . 
Lab sample ID 70211609 

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

MARINELLI 
690.000 

12-17-97 
12-22-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

11:05:00 AM 
6:51:54 AM 

6002 seconds 

Comments: 
**********************-************************************************** 

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

---- ...... ----------- ---------- -----------U-238 Not Detected --------- 1.6SE+00 
TH-234 1.39£+00 4.69£-01 5.11£-01 
RA·226 1.77E+00 1.19E+00 6.75E-01 
PB-214 7.59£-01 1.50£-01 5.67E-02 
BI-214 6.79£-01 1.33E-01 5.41E-02 
PB-210 Not Detected --------- 8.46E+00 

TH·232 8.60E-01 4.36£-01 1.69E-01 
RA·228 9.17£-01 3.56£-01 1..82E-01 
AC-228 8.16E-01 1.05£+00 1. 11E-01 
TH·22B 5.49E-01 3.15£-01 4.24E-01 
RA·224 7.71E-01 2.55£-01 9.51E-02 
PB-212 7.97£-01 1.47E-01 4.35E-02 
BI-212 7.29£-01 3.87£-01 3.53E-01 
TL·20B 7.8SE-01 1. 72E-01 8.1SE-02 

U·235 Not Detected --------- 2.21E-01 
TH·231 Not Detected --------- 2.41E+00 
PA·231 Not Detected --------- 3.84E+00 
TH·227 Not Detected --------- 3.98£-01 
RA·223 Not Detected --------- 1.97E-01 
RN·219 Not Detected -------- .. 4.64E-01 
PB-211 Not Detected ---- .. ---- 1.05E+OO 
TL-207 Not Detected --------- 1.53E+01 

AM-241 Not Detected ----.--- .. 2.02E-01 
PU·239 Not Detected --------- 3.77E+02 ~eI~ Np·237 Ii.a:; 9l 1,'3:; 93: 2.12E-01 . 
PA·233 Not Detected --------- 6. 30E-02? L./23/77 TH·229 Not Detected --------- 2.0SE-01 



[Summary R.eport) - Sample ZD: : 70211609 

Nuclide 
Name 

AG-l0Sm 
AG-ll0m 
AM-243 
BA-133 
BE-7 
CD-l09 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EO-1S2 
EU-1S4 
EO-1SS 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-S7 
NP-239 
RU-103 
RU-106 
SB-122 
SB-124 
SB-12S 
SN-1l3 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-6S 
ZR-9S 

Aceiviey 
(pCi/gram 

Not Deeected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1_2SE-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deeeceed 
Not Deeected 
Not Deteceed 

1.63E+Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deeected 
Not Detected 
Not Detected 
Not Deeected 
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 

---_ ... _-. , 

3.66E-02 

2.59E+00 

----------~ 

MeA 
(pCi/gram ) 

4.88E-02 
5.06E-02 
6.17E-02 
5.25E-02 
2_99E-Ol 
1.05E+00 
3:25E-01 
2.80E-02 
5.40E-02 
2.02E-Ol 
4.28E-02 
2.53E-02 
4.00E-02 
4.75E-02 
2.89E-Ol 
5.60£-02 
2.66E-02 
7.56E-02 
2.24E-Ol 
1.20E-Ol 
9.76£-02 
8.64E-02 
3.54E-02 
S.00E-02 
3.15E-02 
2.91E-Ol 
9.85E+00 
6.75E-02 
4.45E-02 
9.52£-01 
4.90E-02 
8.98E+00 
4.45E-01 
3.17E-Ol 
6.42E-Ol 
1.08E-Ol 
3.77E-02 
3.31£-01 
1.65E-Ol 
3.62E-02 
9.92E-02 
4.25E-02 
1.92E-Ol 
3.32E-Ol 
1.79E+04 
3.55E-01 
4.62E-01 
3.61E-02 
1.28E-Ol 
7.26E-02 

." 

.e 



*.* •••••••••••• * ••• **.**.*.*.***.*************** •• ****.** •• * ••••• ******** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-22-97 10:43:46 .AM * 

:*::::;:::*:;:*9-*········;:·;:·;:;r~····::::::::·:::~I:~::·J:*~********: 
**'************** *~*.**'~*~~****~****.* •• *.*** *4~ ~~********* 
Customer .. : C.AAS/MAC (6134/SMO) 005-- 0./-1-5 
Customer Sample ID 036734-003 
Lab Sample ID 70211610 

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

Comments: 

MARINELLI 
636.000 

12-17-97 
12-22-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
9:01:09 AM 

6002 seconds 

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

Nuclide 
Name 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pei/gram ) 

U-238 Not Detected --------- 1.60£+00 
TH·234 Not Detected --------- 4.72£-01 
RA-226 1.03£+00 6.99£-01 5.25E-Ol 
PB-214 5.88E-Ol 1.48£-01 5.58£-02 
BI-214 4.91£-01 1.28£-01 6.04£-02 
PB-210 Not Detected --------- 7.96E+00 

TH·232 7.59£-01 3.78£-01 1.47£-01 
RA-22B 7.70£-01 2.26£-01 1.80E-Ol 
AC-228 6.47E-01 2.07£-01 9.79E-02 
TH-228 6.39£-01 4.13£-01 5.57£-01 
RA-224 6.44£-01 2.95£-01 1.21E-Ol 
PB-212 6.88E-Ol 1.20£-01 4.45£-02 
B1-212 6.27E-01 4.30E-Ol 3.91E-Ol 
TL-208 5.95£-01 1.42£-01 8.79£-02.:.:i 

u -23 5 ---....::~.-e-;: :=-=:Hee-::~---i:~.~: :;.::~c _~--2 .19E-01,fA jJr ~~. ' I 
TH-231 Not Detected ----. __ .. 2.46E+00 / .. /,,-1 n 
PA-231 Not Detected ----._-.. 3.75£+00 
TH-227 Not Detected --.--_ .. - 3.92E-Ol 
RA-223 Not Detected -.--.-... 1.93E-01 
RN-219 Not Detected '--'-"-- 4.36E-01 
PB-211 Not Detected ----.---- 9.41E-01 
TL-207 Not Detected . __ . __ ._. 1.70E+01 

AM-241 Not Detected -.-.--.-- 1.98E-01 ;2 
PU'23

3
9 Not Detected --- .... _. 3.69E+02 y~ ~FJ. f 

NP-2 7! 1.57; n 1.SC: ;: 2. 19E-01,A1".::r ~. a.cAc...f' IL/L'J $, 
PA-233 Not Detected -.--- .. -- 6.32E-02 
TH-229 Not Detected --- .. ---. 2.05E-01 

.. 



~?;~!~ 
[summary Report) Sample m: . 70211610 ';'.:'';~:' - . 
Nuclide Aceiviey 2-sigma MDA 

Name (pCi/gram ) Error (pCi/gram ) ------- ---------- ---------- ----------AG-l08m Not Detected --------- 4.92E-02 
AG,.110m Not Detected --------- 3.88E-02 
AM-243 Not·Deeected ," 6.01E-02 ... _- ....... _--
BA-133 Not Detected --------- 5.08E-02 
BE-7 Not Detected --------- 2.80E-Ol 
CD-l09 Not Detected --------- 1.05E+00 
CD-1l5 Not Detected --------- 3.33E-Ol 
CE-139 Not Detected ----- ... -... - 2.84E-02 
CE-141 Not Detected --------- 5.29E-02 
CE-144 Not Detected ... -- ... ----- 2.0JE-Ol 
CO-56 Not Detected -----_ ... _- 4.66E-02 
CO-57 Not Detected ---_ .. ---- 2.60E-02 
CO-58 Not Detected --- .. _---- 3.86E-02 
CO-60 Not Detected ... ------ ... - 4.57E-02 
CR-51 Not Detected --------- 2.89£-01 
CS-134 Not Detected --------- 5.45£-02 
CS-137 1.86E-02 2.56£-02 2.38E-02 
£U-152 Not Detected --_ .. _-- ... - 7.79E-02 
£U-154 Not Detected ---~----- 2.25E-01 
EU-155 Not Detected -----_ .. _- 1.18£-01 
FE-59 Not Detected --------- 9.16E-02 
GD-1S3 Not Deteceed ... -------- 8.65E-02 
HG-203 Not Detected ... -------- 3.64E-02 
1-131 Not Detected --------- 4.90E-02 
IR-192 Not Detected ---- ... ---- 3.01£-02 
K-40 1.56E+Ol 2.62£+00 3.38E-01 
KR-8S Not Detected --------- 9.87E+00 
MN-S2 Not Detected --------- 6.90E-02 
MN-54 Not Detected --------- 4.10E-02 
MO-99 Not Detected --------- 1.04£+00 
NA-22 Not Det:ected ---- .. -.... - 5.10E-02 
NA-24 Not Detected ---- .. ---- 9.S8E~00 
NB-95 Not Detected --------- 4.47E-Ol 
NO-147 Not Detected ------- .. - 3.27£-01 
NI-57 Not Detected --------- 6.01£-01 
NP-239 Not Detected --------- 1.05E-Ol 
RU-103 Not Detected ---- ... _--- 3.76E-02 
RU-106 Not Detected --------- 3.38£-01 . SB-122 Not Detected --------- 1. 68E-01 
SB-124 Not Detected --------- 4.00E-02 
SB-125 Not Detected --------- 9.64E-02 
SN-1l3 Not Detected --------- 4.34E-02 TA-182 Not Detected --------- 1.93E-01 TA-183 Not Detected -------_ ... 3.30E-01 TC-99rn Not Detected --------- 2.22E+04 TL-201 Not Detected ------- .. - 3.53E-Ol XE-133 Not Detect:ed --- ... ----- 4.78E-01 Y-S8 Not Detected --------- 3.67E-02 ZN-65 Not Detected --------- 1.27E-Ol ZR-95 Not Detected --------- 6.89E-02 



************************************************************************* 
* Sandia NatiODal. Laboratories * 
* Radiation Protection sample Diagnostics Program [881 Laboratory] * 
* 12-23-9' 7:14:12 AM * 
************************************************************************* 

~ :~~:;~!:~*~~;*T-** ~***/*~L!*1~;*~*~;!!;:;~*~r~j~!i~l~7********: 
Customer· : C.AAS/MAC (6134/SMO) A - 0 - ~D ( 1 

Customer Sample D : 036735-003 vO.) - .;;, - /-,P J ~ 

e 

Lab Sample ID : 70211611 

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

MARINELLI 
478.000 

12-17-97 
12-22-97 
LAB01 

6000 / 

SOLID SAMPLE 
gram 

11:10:00 AM 
10:54:55 AM 

6002 seconds 

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

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

.- .. _ .. -.. ----------- .. --------- -----------
U-238 Not Detected --------- 2.01E+00 
TH-234 Not Detected --------- 6.23E-01 
RA-226 1.63£+00 7.55E-01 7.74E-01 
PB-214 6.03£-01 1.27E-Ol 6.69E-02 
B1-214 5.75E-01 1. 34E-Ol 7.l3E-02 
PB-210 Not Detected .. -------- 9.90£+00 

TH-232 7.75E-Ol 4.03£-01 1.88£-01 
RA-228 8.50£-01 5.14£-01 2.51E-01 
AC-228 8.09£-01 2.41E-01 1.25E-01 
TH-228 8.97£-01 3.26£-01 5.93£-01 
RA-224 7.10E-Ol 4.48£-01 1.45£-01 
P8-212 7.84£-01 1.40£-01 5.19£-02 
81 -212 1. 13E+00 5.21£-01 5.20£-01 
TL-208 6.26E-Ol 1. 78£-01 1.06£-01 -;;-J:r~J 
U-235 ~~- e: ~ ~ ~- ~. --- ... = - & ---

~- 2."E'.'~ ~ I TH-231 Not Detected --- ..... -- .. - 2.84£+00 12./,..3 fi 
PA-231 Not Detected ------_ .. - 4.37£+00 
TH-227 Not Detected -- ....... -- .. - 4.83£-01 
RA-223 Not Detected -- ... _----- 2.34£-01 
RN-219 Not Detected -_ .. -.---- 5.19£-01 
PB-211 Not Detected ...... __ .. _-- 1.21E+00 
TL-207 Not Detected --------- 2.06E+Ol 

AM-241 Not Detected --------- 2.42E-Ol ~~ PU-239 Not Detected ---- ... ---- •. " ••• 2 #.:r.A . '~ NP-237 :.63£ 8: :.88: 8: 2.39E-01 • ;I ), PA-233 Not Detected --------- 7.58E-02 - I J,1 7 
TH-229 Not Detected --- .. _ .. _ .. - 2.48E-01 . 

.. 



[Summary Report) - Sample ID: : 70211611 

Nuclide 
Name 

AG-l0Bm 
AG-110m 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-Sl 
C5-134 
C5-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-H2 
K-40 
KR-B5 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
NO-H7 
NI-57 
NP-239 
RU-l03 
RU-l06 
5B-122" 
5B-124 
5B-125 
5N-113 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
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 
Not Detected 
Not Detected 

1. 74E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.71E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.B7E-02 

2.99E+00 

MDA 
(pCi/gram 

6.39E-02 
4.75E-02 
7_16E-02 
6.28E-02 
3.79E-01 
1.22£+00 
4:17E-01 
3.29E-02 
6.31E-02 
2.44E-01 
5.7SE-02 
3.11£-02 
4.92E-02 
5.32£-02 
3.61£-01 
6.71£·02 
2.B9£-02 
9.24£-02 
2.95£-01 
1.42£-01 
1.17£-01 
1.04£-01 
4.30£-02 
5.76£-02 
3.77£-02 
4.31£-01 
1.23E+01 
9.06£-02 
5.1B£-02 
1.23£+00 
6.95£-02 
1.27£+01 
5.59£-01 
3.78£-01 
7.76£-01 
1.27£-01 
4.53£-02 
4.37£-01 
1. 91£-01 
4.61£-02 
1.19£-01 
5.31£-02 
2.30£-01 
4.08£-01 
3.48£+04 
4.36£-01 
5.88£-01 
4.31£-02 
1.51£-01 
9.08£-02 



************************************************************************* 
* Sandia National Lal;)oratories '* 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* 12-22-9' 2:42:19 PM '* 
*****************************************************************'**'*****'* 

4It :*~;t!;~*~t~~~*(;*~1~r*~**~*~;!!;:;~*~t~~~~lt7*********: 
Customer . ~** : C.AAS/MAC (6134/SMO) tJ 0 0 r-:s 

e 

Customer Sample ID : 036736-003 0/7- - .,;:r 
Lab Sample ID 70211612 

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

MARINELLI 
702.000 

1.2-17-97 
1.2-22-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 
1:15:00 PM 

12:59:43 PM 

6002 seconds 

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

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

------- --------_ .... --------- .. -----------U-238 Not Detected .-------- 1.54E+00 
TH-234 Not Detected --------- 4.56£-01 
RA-226 1.28E+00 5.31E-01 5.25£-01 
PB-214 6.02E-01 2.07£-01 5.33£-02 
BI-214 5.34£-01 1.18£-01 5.41£-02 
PB-210 Not Detected ----- .. --- 8.07£+00 

TH-232 6.63E-Ol 3.31£-01 1.43£-01 
RA-228 5.07E-Ol 1.88E-Ol 1.69£-01 
AC-228 6.46E-01 1.78E-01 9.78£-02 
TH-228 5.79£-01 3.38E-Ol 4.81£-01 
RA-224 7.04E-Ol 2.71E-Ol 1.22£-01 
PE-212 6.50E-01 1.21£-01 4.06£-02 
BI-212 7.27£-01 5.95E-Ol 3.94E-01 
TL-208 5.80£-01 1.37£-01 7.68£-02 

U-235 Not Detected - .. -... _ .. --- 2.14£-01 
TH-231 Not Detected ---- ... _--- 2.22£+00 
PA-231 Not Detected ----- .. --- 3.50E+00 
TH-227 Not Detected --------- 3.62£-01 
RA-223 Not Detected ----- .. --- 1. 89£-01 
RN·219 Not Detected ----- .. --- 4.23£-01 
PE-211 Not Detected --------- 9.63£-01 
TL-207 Not Detected -- ..... _--- .. 1.60£+01 

AM·241 Not Detected ----- .. --- 1.88E-Ol ~ PU-239 Not Detected ---- .. _--- 3.53£+02 ;:r J~ NP-237 1. 7:: 9: i.51: 81 2.0SE-OU""" PA-233 Not Detected -.. ------- 5.88£-02 //1./"'/<;7 TH-229 Not Detected -.. ------- 1.99£-01 

.' 



[SWIIIII&ry R.eport) - Sample m: - 70211612 -
Nuclide Activity 2-sigma MDA 

Name (pCi/gram Error (pCi/gram 
------- ---------- ---------- ----------
AG-108m Not Detected --------- 4.83£-02 
AG-110m Not Detected --------- 4.49£-02 
AM-243 Not· Detected --------- 5.55£-02 
BA-133 Not Detected --------- 4.94£-02 
BE-7 Not Detected --------- 3.05£-01 
CD-l09 Not Detected ._------- 9.64£-01 
CD-llS Not Detected --------- 3:17£-01 
CE-139 Not Detected --------- 2.73£-02 
CE-141 Not Detected -- .. _----- 5.16£-02 
C£-144 Not Detected --------- 1.93£-01 
CO-56 Not Detected --------- 4.12£-02 
CO-57 Not Detected --------- 2.42£-02 
CO-58 Not Detected --------- 3.74£-02 
CO-60 Not Detected ----- .. --- 4.21£-02 
CR-51 Not Detected ----- .. --- 2.67£-01 
CS-134 Not Detected --------- 5.15£-02 
C5-137 9.35£-02 3.48£-02 2.79£-02 
£U-152 Not Detected --------- 7.15£-02 
£U-154 Not Detected --------- 2.22£-01 
£U-155 Not Detected --------- 1.14£-01 
FE·59 Not Detected --------- 9.00£-02 
GD-153 Not Detected --------- 8.21£-02 
HG-203 Not Detected --------- 3.42£-02 
1-131 Not Detected --------- 4.70£-02 
IR-192 Not Detected --------- 2.93£-02 
K-40 1. 51£+01 2.49£+00 3.46£-01 
KR-B5 Not Detected --------- 9.13£+00 
MN-52 Not Detected --------- 6.12£-02 
MN-54 Not Detected --------- 4.04£-02 e MO-99 Not Detected --------- 9_71£-0l. 
NA·22 Not Det.ected ---_ ..... --- 5.10£-02 
NA·24 Not Detected -------_ .. 1.02£+01 
NB-9S Not Detected --------- 4.18£-01 
ND·147 Not Detected --------- 3.16£-01 
NI·57 NOt Detected ----- .. --- 5.92£-01 
NP-239 Not Detected --------- 1.01£-01 
RU-103 Not Detected --------- 3.70£-02 
RU-106 Not Detected --------- 3.25£-01 
SB-122 Not Detected ._------ .. 1.56£-01 
SB-124 Not Detected ----_ .. --- 3.54£-02 SB-125 Not Detected - ... _------ 9.46£-02 
SN-1l3 Not Detected ----- .. --- 4.05£-02 TA-182 Not Detected --------- 1.B1£-01 TA-1B3 Not Detected --------- 3.17£-01 TC-99m Not Detected --------- 2.73£+04 TL-20l Not Detected --------- 3.31£-01 X£-133 Not Detected --------- 4.88E-Ol Y-BS Not Detected --------- 3.19£-02 ZN-65 Not Detected --------- 1.24£-01 ZR-95 Not Detected --------- 7.0B£-02 



e 

•••••••••••• * •• ************************************ •••••••••••••••••••••• 
• Sandia Bational Laboratories • 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) • 
• 1.2-23-97 7:54:26 AM • 
***********.**********.*.*******************************.***************. .? .. • Analyzed by:' I Z/7.1 r'7 Reviewed by: . 1 • ••••••••• ~....... • ••••••••• ~ •••••••• *.*.*** ••• ~J~g •• * ••••• * •• 
CuStomer .. : C.AAS-/MAC (6134/SMO) O/"f-D.S--j-S 
Customer Sample : 036737-003 " 
Lab Sample ID 70211613 

Sample Description 
Sample Quantit:y 
Sample Date/Time 
"Acquire St:art: Date/Time 
Detect:or Name 
Elapsed Live/Real Time 

MARINELLI 
723.000 

1.2-17-97 
1.2-22-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 
1.:20:00 PM 
2:50:56 PM 

6002 seconds 

Comments: 
****y*************************************************.****************.* 

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

................. ----------- ---------- -----------U-238 Not Detected --------- 1.47£+00 
TIi-234 1.04£+00 4_45£-01 4.54£-01 
RA-226 Not Detected ----- .. --- 5.03£-01 
PB-214 5.76£-01 1.09£-01 4.74£-02 
BI-214 5.08£-01 1.25£-01 5.29£-02 
PB-210 Not Detected --------- 7.45£+00 

TH-232 6.15£-01 3_10£-01 1_39£-01 
RA-228 6.22£-01 2.31£-01 1.89£-01 
AC-228 6.55£-01 2.14£-01 9.65£-02 
TH-228 6_00£-01 2.39£-01 4.93£-01 
RA-224 5.10£-01 2.95£-01 1.02£-01 
PB-212 6.18£-01 1.12£-01 4_03£-02 
BI-212 6.45£-01 3.46£-01 3.47£-01 
TL-208 5.63£-01 1.66£-01 6.99£-02 

U-235 9.67£-02 8.15£-02 1.20£-01 
TH-231 Not Detected --------- 2_17£+00 
PA-231 Not Detected .... -.. _---- 3_29£+00 
TH-227 Not Detected --- ... _---- 3.57£-01 
RA-223 Not Detected --------- 1.78£-01 
RN-219 Not Detected ------- ...... 4.04£-01 
PB-211 Not Detected -.. --_ .. -.... 9.30£-01 
TL-207 Not Detected ----- .. -- .. 1.48£+01 

AM-241 Not Detected --------- 1.74£-01 ttf4 
PU-239 Not Detected ------- ..... 3 _44£+02 ---j,;r;~ NP-237 : ~ e:s Bl :.58: 9: 2.04£-01tV~ L 
PA-233 Not Detected ----_ ... --- 5.56£-02 9- /"'l.l/n TH-229 Not Detected --------- 1.82£-01 ,I. 



[Summary Repon) - Sample IJ): : 70211613 

Nuclide 
Name 

AG-10Bm 
AG-110m 
AM-243 
EA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
C£-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
C5 -134 
C5 -13 7 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-2D3 
l-131 
IR-192 
K-4D 
KR-85 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
N8-95 
ND-147 
Nl-57 
NP-239 
RU-1D3 
RU-1D6 
S8-122 
58-124 
58-125 
SN-113 
TA-1B2 
TA-1S3 
TC-99m 
TL-2D1 
XE-133 
Y-BS 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

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

2.54£-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.56E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

-.. -~-----

4.47£-03 

2.41E+OO 

MDA 
(pCi/gram ) 

4.32£-02 
3.64E-02 
5.59£-02 
4.68£-02 
2.72£-01 
9.32£-01 
3:16£-01 
2.52E-02 
4.93£-02 
1.88£-01 
3.89£-02 
2.38£-02 
3.46£-02 
4.07£-02 
2.59£-01 
5.09£-02 
2.05£-02 
7.13£-02 
1.99£-01 
1.09£-01 
8.30£-02 
7.60£-02 
3.26£-02 
4.39£-02 
2.87£-02 
2.34£-01 
8.71£+00 
6.19£-02 
3.88£-02 
9.88£-01 
4.86£-02 
1.04E+01 
4.21£-01 
2.79E-01 
5.55£-01 
9.74£-02 
3.27£-02 
2.77£-01 
1.52£-01 
3.51£-02 
8.91£-02 
3.97£-02 
1. 80£-01 
2.97£-01 
3.13£+04 
3.23£-01 
4.50£-01 
3.45£-02 
1.20£-01 
6.58£-02 

.. 



e 

• •••• ******************************************.**.******** ••••• ***.* •• ** 
* San4ia NatiODal Laboratories • 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-22-97 6:35:43 PM * 
* •• ******.*** ••• *.**** •• * •• ***.**************.*****.*********** •• *.*.**** 

:.~;~!;~*~~~**?-. ..*.~;~!?~!7*.~*!;!!;:;~*~~~~L~~d~~*****:!*: 
Customer' : C.AAS/MAC (6134/SMO) OJ!;' -Q-O.!> -...s 
Customer Sample : 036738-003 
Lab sample ID 70211614 

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

MARINELLI 
891.000 

12-17-97 
12-22-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 
1:25:00 PM 
4:52:56 PM 

6003 seconds 

Comments: 
********.**************************************************************** 

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

------- ------.--.- --------_ .. --.--------
U·23B 1.06E+00 1.24E+00 1.22£+00 
TH-234 9.11£-01 3.19£-01 4.39£-01 
RA·226 1.33£+00 5.13£-01 4.62£-01 
PB·214 6.01£-01 1.17£-01 4.73£-02 
BI·214 5.52£-01 1.30£-01 4.67£-02 
PB-210 Not Detected --------- 7.15£+00 

TH-232 8.32£-01 9.33£-01 1.36£-01 
RA·22B 8.17£-01 2.74£-01 1.55£-01 
AC-22B 8.87£-01 2.61£-01 8.35£-02 
TH·22B 7.09£-01 3.65£-01 4.07£-01 
RA-224 7.78£-01 2.63£-01 8.41£-02 
PB-212 7.92£-01 1.29£-01 3.72£-02 
BI-212 9.28£-01 5.58£-01 3.03£-01 
TL·20B 7.58£-01 1.74£-01 6.42£-02 ~ 

U·235 ~-- e: ~ .- ~. 

1.'2E·01 J/"')~ __ c __ __ J ... _ --TH·231 Not Detected ---- .. --- .. 2.03£+00 
PA·231 Not Detected -------_ .. 3.30£+00 . I "{L"" JIi 7 
TH-227 Not Detected --------- 3.50£-01 
RA-223 Not Detected -....... ---- 1.77£-01 
RN-219 Not Detected --------- '3.67£- 01 
PB·211 Not Detected -----_ .. -- 8.47£-01 
TL·207 Not Detected -------- ... 1.40E+01 

AM·241 Not Detected - ... ---- ... -... 1.74£-01 ~~~ PU-239 Not Detected --------- 3.21£+02 J/.-
NP-237 9:. HiE &1 i ... il3: s: 2.11£-01 6-1 0 
PA-233 Not Detected --------- 5.44E·02 ~~/~1 '] 
TH-229 Not Detected --------- 1.B4£-01 . 

.. 



[SUmmary Repore) - Sample m: : 70211614 

Nuclide 
Name 

AG-108m 
AS-110m 
AM-243 
BA-133 
B£-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 
£U-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-S5 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
NP-239 
RU-103 
RU-106 
58-122 
S8-124 
58-125 
SN-1l3 
TA-1B2 
TA-1B3 
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 
Not Detected 
Not Detected 

9.32£-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1_61£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

------ .. -., 
-------- .. 

2.86£-02 

2.49£+00 

MeA 
(pCi/gram ) 

4.17£-02 
3_96£-02 
5_02£-02 
4_42£-02 
2.69£-01 
9 .. 18£-01 
3_:12£-01 
2_45£-02 
4_61£-02 
1. 78£-01 
3_79£-02 
2.25£-02 
3_39£-02 
3.80£-02 
2.43£-01 
4.50£-02 
2.32£-02 
6.69£-02 
1.93£-01 
1.06£-01 
7.90£-02 
7.61£-02 
3 _14£-02 
4.13£-02 
2.70£-02 
2.70£-01 
8_45£+00 
6.31£-02 
3.39£-02 
9.04£-01 
4.5J.E-02 
1_10£+01 
4.17£-01 
2_69£-01 
5_90£-01 
9.58£-02 
3.20£-02 
2.84£-01 
1.54£-01 
3_09£-02 
8.37£-02 
.3.66£-02 
1.59£-01 
2.99£-01 
3.74£+04 
3.33£-01 
4.60£-01 
3_45£-02 
1.08£-01 
5.97£-02 



· ......... . 

e 

•••••••••••••••• ************************************** •••• * •• ******* ••• ** 
• Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [BBl Laboratory] * 
* 12-23-97 8:07:03 AM . .. 
••• * ••••• ***.**.*.** *******************************.******************** 
* .. Analyzed by: 
'* ** '* .**'*'*·ir •••• '* .*. 
Customer 
Customer Sample 
Lab Sample ID 

It W 
.. 

/2 zJ f? Reviewed by: J, .. 
•••• *.~* •• *.***.* •• **** ..... ~~ ~7.** .... ~ ... 

. : C.AAS/MAC C6134/SMOl C> 15-0 . ..) - /- S 

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

Comments: 

036739-003 
70211615 

MARINELLI 
854.000 

12-17-97 
12-23-97 
LAB 0 1 

6000 / 

SOLID SAMPLE 
gram 
1:30:00 PM 
6:24:25 AM 

6002 seconds 

*.************* •••• *****'**** •••• *****.*.* •• **.* •••• *** ••••••• ** ••• ******. 

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

------- -_.-.------ ---------- ----_._----
U-238 Not Detected --------- 1.33£+00 
TH-234 9.90E-Ol 4.0JE-Ol 4.43£-01 
RA-226 1_24£+00 5.1BE-Ol 4.47£-01 
PB-214 5.41£-01 1. 05E-Ol 4.73£-02 
BI-214 4.BB£-01 1.16E-Ol 4.44E-02 
PB·210 Not Detected --------- 6.90£+00 

TH·232 7.02£-01 3.43E-01 1.39E-Ol 
RA-228 7.40£-01 2.0BE-Ol 1.50E-Ol 
AC-228 7.06£-01 1.75E-Ol 8.74£-02 
TH-228 4.59£-01 2_21£-01 3.24£-0~ 
RA-224 6.9B£-01 3.41E-01 1.00E-01 
PB-212 7.00£-01 1.17£-01 3.55E-02 
BI·212 8.66£-01 3.83£-01 3.02E-01 
TL-208 6.44£-01 1.38E-01 

7.07£-02 -1.J'J~ 
U-235 :.::; 9: - ~ ... - ~-

1.8"-01";,4 '9 -.=-- c_ 
TH-231 Not Detected --------- 2.03E+00 .. 1 11ft PA-231 Not Detected --- .. _---- 3.10£+00 (~ ~ 
TH-227 Not Detected --------- 3.37E-01 
RA-223 Not Detected -- .. _ ... _--- 1.74£·01 
RN·219 Not Detected --------- 3.67£-01 
PB-211 Not Detected --------- 8.49£-01 
TL-207 Not Detected --------- 1.37£+01 

AM-241 Not Detected --------- 1_66E-01 ~~ PU-239 Not Detected --------- 3.17E+02,J ~j~~A NP-237 :.175 e: :.51: 9: 1.96£-01 :..:..t 
PA-233 Not Detected --------- 5.30£,02 
TH-229 Not Detected -._ .... _---- 1.74E-01 .. 1'2./1.1/17 



[Summary Report) - Sample m: : 70211615 

Nuclide 
Name 

AG-108m 
AG-l10m 
AM-243 
BA-133 
B£-7 
CD-109 
CD-llS 
C£-139 
C£-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-1S2 
£U-1S4 
£U-1S5 
F£-S9 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
KR-SS 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
NP-233 
RU-1C3 
RU-1C6 
SB-122 
SB-124 
SB-125 
SN-113 
TA-1S2 
TA-1S3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detec.ted 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1_42E+01 
Not Detected 
Not. Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

.. .--.-----

2.24E+00 

MDA 
(pCi/gram ) 

4.35E-02 
2.92£-02 
5.64£-02 
4.34E-02 
2.42£-01 
8.85£-01 
3 :66£-01 
2.36£-02 
4.44£-02 
1.71£-01 
3.68£-02 
2.21£-02 
3.12£-02 
3.66£-02 
2.37£-01 
4.42£-02 
3.33£-02 
6.51£-02 
2.00£-01 
1.01£-01 
7.55£-02 
7.24£-02 
2.96£-02 
4.18£-02 
2.56E-02 
2.36£-01 
8.23£+00 
6.00£-02 
3.47£-02 
1.04£+00 
4.46E-02 
1.92£+01 
4.48£-01 
2.65£-01 
6.87£-01 
9.23£-02 
3.04E:-02 
2.77£-01 
1.74£-01 
3.09£-02 
8.19£-02 
3.55£-02 
1.60£-01 
3.08£-01 
1.69£+05 
3.51£-01 
5.02£-01 
2.59£-02 
1.08£-01 
6.35£-02 



..........•.....••...••.••••.••..••.••••...•.......... *.*** ... *********** 
• Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1.2-23-97 10:00:45 AM '* 
:*::::;:::*:;~.9:. .. ****.*.***;:j:*;~:**::::::::.:;:~.~.~*~·:;:7********'*: 
*********~*.***** *********'******************.~*'~~~*~ .**~w**** 
Customer . ..: C.AAS/MAC l6134/SMO) 00 () - &>? 
Customer Sample ID : 036740-006 l-> 
Lab Sample ID 70211616 

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

MARINELLI LIQUID SAMPLE 
500.000 mL 

12-17-97 9:40:00 AM 
12-23-97 8:19:01 AM 
LAB 0 1 

6000 / 6001 seconds 

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

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

U-238 Not Detected --------- 8.46E-01 
TH-234 Not Detected --------- 3.2SE-Ol 
RA-226 Not Detected -... _------ 4.83E-Ol 
PE-214 Not Detected --------- S.48E-02 
BI-214 Not Detected --------- 6.49E-02 
PE-210 Not Detected -------- ... 3.76E+00 

TH·232 Not Detected -.. ------- 1.62E-01 
RA-228 Not Detected -.. -----_ .. l.S2E-01 
AC-228 Not Detected --------- 9.S3E-02 
TH-228 Not Detected ------_ ... - S.32E-01 
RA-224 Not Detected --------- 1.57E-Ol 
PE-212 Not Detected --------- 4.16E-02 
BI-212 Not Detected ----_ .. _-- 3.84E-Ol 
TL-208 Not Detected -------_ .. B.10E-02 

U-235 Not Detected --------- 1. 36E-01 
TH·231 Not Detected ----- ... --- 1.67E+00 
PA-231 Not Detected -... ------- 2.68E+00 
TH-227 Not Detected --------- 1.60E-Ol 
RA-223 Not Detected --------- 1.04E-01 
RN-219 Not Detected --------- 3.0BE-Ol 
PE-211 Not Detected --------- 6.50E-Ol 
TL·207 Not Detected --------. 1.09E+Ol 

AM·241 Not Detected .... --- .. --. 1.02E-01 
PU-239 Not Detected -------- .. 2.19E+02 
NP-237 Not Detected -... ------- 1.36E-Ol PA-233 Not Detected --------- 4.46E-02 
TH-229 Not Detected -------_ .. 1.22E-Ol 

." 



[Summary Repore) - Sample In: : 70211616 

Nuclide 
Name 

AG-10Bm 
AG-ll0m 
Jwj-243 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-S1 
C5-134 
C5-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
!-131 
IR-192 
K-40 
KR-ES 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
~u-1C'6 
53-122 
S3-::'24 
53-125 
SN-1l3 
TA-182 
TA-1S3 
TC-99m 
TL-201 
XE-133 
y-SS 
ZN-65 
ZR-95 

Activity 
(pCi/mL ) 

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

---.~ -----

MDA 
(pCi/mL 

2_68E-02 
2_59E-02 
3.99£-02 
3.28£-02 
2.07£-01 
4.51£-01 
2:44£-01 
1.86£-02 
3.43£-02 
1.26£-01 
3.88£-02 
1. 61£-02 
2.57£-02 
2.58£-02 
2.01£-01 
2.97£-02 
2_73£-02 
4.94£-02 
1.25£-01 
7.04£-02 
5.38£-02 
4.92£-02 
2_47£-02 
4.23£-02 
2.21£-02 
3.47£-01 
7.15£+00 
6.02£-02 
2_48E-02 
8.82£-01 
2.69£-02 
2.18E+01 
2.29£-01 
2_21E-01 
5.89£-01 
6_35£-02 
2.79£-02 
2.65£-01 
1.44£-01 
2.68£-02 
6.53E-02 
3.05£-02 
9.16£-02 
1.95£-01 
2.70E+05 
2.21£-01 
3.43£-01 
4.15£-02 
6.17E-02 
4.26£-02 



e 

******************************************************************* •••• *. 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
• 12-23-97 10:13:38 AM ... 
:*************f?******"'*****************************~************ ........................ : 

.. Analyzed by: /2. z.:J ~ Reviewed by: . 3 1 • **~* .. * ........ ** .. *.... .. ... ~****t:*~*****~************* **'~~*J.~ .... ** .. **** • 
Customer .. : C.AAS"/MAC (6134/SMO) 
Customer Sampl D : LAB CONTROL SAMPLE USING CG134 
Lab Sample ID 70211617 

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

MIXED GAMMA STANDARD CG134 
17000 ~ach -

11-01-90 12:00:00 PM 
12-23-97 10:01:42 AM 
LAB 0 1 

600 / 604 seconds 

Comments: 
******w****************************************************************** 

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

------- ----.------ ---------- --------_ ... -
U·238 Not Detected -.. ------- 8.95E+03 
TH-234 Not Detected .... ------- 3.40E+03 
RA-226 Not Detected -.. --_ .......... 5.89E+03 
PB-214 Not Detected --------- 7. 72E+02 
BI-214 Not Detected ...... _----- .. 7.22E+02 
PB-210 Not Detected ---- .. ---- 6.91E+04 

TH-232 Not Detected ------ ... -- 2.31E+03 
RA-228 Not Detected .. _------ .. 3.17E+03 
AC-228 Not Detected ---- ... -.. -- 1.99E+03 
T3-228 Not Detected --------- 9.35E+04 
RA-224 Not Detected - .. -_ ... _-- ... 1. 11E+03 
PB-212 Not Detected --------- 7.14E+03 
EI-212 Not Detected --------- 7.35E+04 
7L-208 Not Detected --------- 1.44E+04 

;]-235 Not Detected - .. ------- 1.55£+03 
':':-1-231 Not Detected ..... _--- ........ 2.12E+04 
?A-231 Not Detected ----_ .. _-- 3.41£+04 
7:-1-227 Not Detected ---- .. -.. -- 2.60E+03 
RA-223 Not Detected -.......... ---- 1. 00£+26 
?.N-219 Not Detected ---_ .. ---- 6.76£+03 
P3-211 Not Detected - .. _-_ ............ 1.49£+04 
TL·207 Not Detected _ ... ---_ .. -- 2.78E+05 

1-_1>1- 2 41 8.44£+04 1.42E+04 1.49E+03 
?U-239 Not Detected -.---_ ... -- 2.45£+06 
NP-237 Not Detected --- .... -_ .. - 1.76E+03 
PA-233 Not Detected -.. -_ ... _-- 6.56E+02 
TH-229 Not Detected ------ ..... - 1.37E+03 



Nuclide 
Name 

AG-10Bm 
AG-llOm 
AM-243 
BA-133 
BE-7 
CD-109 
CD-1l5 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
£U-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
S3-122" 
SB-124 
S3-l25 
SN-1l3 
TA-182 
TA-183 
TC-99m 
1'L-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Report] - sample m: : 70211617 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

3.04E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.81E+04 
Not Detected 
Not Detected 

6.94£+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

--_ ..... --- .. 

1.49E+05 

1.09E+04 

9.31E+03 

MDA 
(pCi/Each 

4.28£+02 
2.70£+06 
4.46£+02 
7.65£+02 
2.08£+18 
2.10£+05 
1:00£+26 
1.06£+08 
1.00£+26 
8.09£+05 
6.75£+12 
1.47£+05 
4.75£+13 
5.26£+02 
1.00£+26 
3.81£+03 
3.32£+02 
8.19£+02 
3.35£+03 
2.25£+03 
4.64£+20 
9.84£+05 
2.19£+19 
1.00£+26 
1.32£+13 
1.94£+03 
1.28£+05 
1.00£+26 
1.39£+05 
1. 00£+26 
1.75£+03 
1.00£+26 
1.00£+26 
1.00£+26 
1.00£+26 
6.98£+02 
1.00£+26 
4.57£+05 
1.00£+26 
3.81£+15 
7.76£+03 
3.31£+09 
9.92£+09 
1.00£+26 
1.00£+26 
1.00£+26 
1.00£+26 
4.91£+09 
1.84£+06 
1.25£+15 



e 

************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program * 
* Qual i ty Assurance Report ... 
****.*************************************************************.*~***** 

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

Parameter 

12-23-97' 10:14:15 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
70211617 

1.00 Each 
11-01-90 12:00:00 PM 
12-23-97 10:01:42 AM 

600 seconds 
604 seconds 

Mean lS Error New Value < LU : SD : un : BS > 

-------------- .. 
_____ e ____ .. 

... _ .. _----_ .... - ----------- --------- .. - .. _---- .. _--
AM-241 Activity 8.721E-02 2.723E-03 8. 445E- 02 < Cln): :> 

C IC 
CS-137 Activity 6.888E-02 1.596E-03 6.944E-02 <0 

~~:/1J/1? 
:> 

CO-60 Activity 7.608E-02 2.929£-03 7.775£-02 < :> • 0 • 

Flags Key: LU .. Boundary Test (Ab .. Above • Ee .. Below ) 
SD .. Sample Driven N-Sigma Test (In .. Investigate, AI: .. Actior.) 
un "' User Driven N-Sigma Test (In .. Investigate, A:: .. Action) 
as .. Measurement Bias Test (In .. Investigate. h: .. Action! 

Reviewed by: 

.' 



.. .. 



Internal lab 
Balch No. 

i . . .... ·.(,,1111. " .1 •• , . I • . , .... ; ' . ' . :11 _,' •. 0 ... 

• - . , L II; -"I I. : '. I' ' " f .,1 ,I. f, 

..•. ~; : . . . . ' .1: ' ' . .• 'I •• 1 I I ~ ' . 

· ~i . ·:! t t.:~I"!J , .;.,'1: ' !" ·1 •.• · .. •. ',. 
" ' ; I , , ; . : , ' . • ', .; • ••• t.' I _ .; i 

. :1.1:'11111 i" .. . ·.·, • I.· .· I : . ' : 

~. ~ : I I... ',. I I I •• , • I -,,0.,1 . . .:, I'" 
: Dat. . . ... : ..... TIm, .... 1··, ., .1 

Dat ... 1 
:; ... 'nm. -':'1'''' . 

' I., .ILli '01", • I . 1',_ .. I :' ! ' 

_. __________ . __ ~~--~.~i----~--~-·~i~.-------L--.u" _ 
'. . ' . Or,. II... . .• .0.1. Tm.' ... " . .. . -- _.-.. .. _-----_._-. . _-_. __ .... _- .. . -- . 

. , . '. . 0.,. , . ' 0.,. Tim. " I' . ' . • 

I' ", • ,Dlt. J' I - , ., .. , I TIm,. .It' t o I 

;~'i~~i~~~~§:I~~~~~~~~~= '-''7:.T . I . .. •• . Ord:'" ... . ..... . "'D.,. Tim. 

FI.ld Copy 



lIP 1I011'Oil 111.51 

~"""' .. "'-
ANAL YSIS REQUEST- AND CHAIN OF CUSTODY PAGE 1.- OF J,. 

CONTINUATION FORM AR/COC_~1i , 

~PrrO~Je;;c:t~N~.""r,;,:~(T{'=T~~::..:.~:..:~....: •. ::..:?:.:~:.:.-:.: .. ....::.:=~p~ro~Je~c,~rr~.S~.rM~.~n.~Di"~: .:.·l/4r,..:.. .. _I_(;:..:,.:..:.".l'FT..::_· :..:,_{i·'~, ':_~' ~~C~ .. ~.~N~O.:: :.,~~~'=("~.:=t~1=:e>~;~O:=:D==---i ~ 
Rerereace LOV ,._U.bl. at ~~Ar •• ______ _ 



Sandia Nationallaooratorics 
Radlalion Protection Sample Diagnostic!; 

ro 
Customer :. Hazards/Special Instructions: 

Organization: (p l"l 0' 
Project Localion: 

Phone: 

Date Results Needed: 

Suspecllsotopes: Y CJ, "n •. 
Case Number: 1V fj . etD"JDO 

Requested AnalYSis 

Date -l-~~'--''4-:...L.-
elinquished bY.....,......IC. ________ Dale _____ _ 

elinqulshed by Dale Received by ... ' ________ _ 

S9mple Analysis Requost Form 
Page -/-;of ~ 

,-;}.o·;; I () ~-, , . 
::<' ;~~~'. :::' .... 

RPSD·0602-02J 



Sandia Nntional Laboratories 
Radlalion Proteclioll Samplo Diagnostics 

Customer: · Jlf / &"ter-f~~ 
I 

Hazards/Speciallnstruclions: 

Organizalion: fcJ'J.l{ 

Project Location: 

Phone: 

Date Results Needed: 

Suspecllsolopes: 

Case Number: 1J.1</'. t,r.o'J.oo 

·linquished by ________ _ Dale ______ Received by ________ _ 
'linquished by ________ _ Dale Received by ________ _ 

'linqulshed by ________ _ Dale Received by ________ _ 
linquished by ________ _ Dale Received by ________ _ 

S~lIJlle I\nalysis Request Form 
Page -z... ,of.2:::.. 

:7 0 ;210 

". 1j1'0 : 

. ! 

Oale ____ ~ 
Oale ____ _ 

nrsn·0602·(I" • e 



... 

Recorda Ceater Code: ERI1334IS7A1DAT 

SMO ROUTING FORM - RESULTS FROM RPSD LAB 

Project NUle: CeIItni Coyote Tat Area
Site57A 

SNLTuk~der: ~AAS~~ ____ __ 

Final Tralumittal To: ...:AAS=~ ____ __ 

SMO Project Coordinator: _SALMl_· ===-___ _ 

ARCOC Lab LablD 

510206 BPSD 702105 

--
Date 

FUed in Recorda Ceater: 

Cue No.JService Order: 7215.%20300/ 
CJI'0515 

0fIIMail Stop: 6134/1141 

Date TnDllDitted: 011'%2J98 

Sample Ship Date: 12117197 

~m~~: ____________ __ 

CommeDu: _______________________________________ _ 

Received (Recorda Ceater) Br- ______________ _ 

-, 





••••••••••••••••••••••••••••••••••••••• ******* •••••••• **.** •••••••• ** •••• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-17-97 1:04:18 PM * 

,:*;;;~;;;;:;;~?-.:: ... :::~~:;~.t;;::::::~;;;;:;;~~~;j;;.;:::::::::~ 
ustomer;. .. : AAS/MAC. C6P4/SMO) OIL 0 0 - "-

Customer Sanrole D : 036759-003 f'O - - . .)-\..1 

Lab Sample ID : 70210501 

Sample Descr~ption MAlUNELLI 
Sample Quant~ty 670.000 
Sample Date/Time : 12-16-97 
Acquire Start Date/Time : 12-17-97 
Detector Name LAB02 
Elapsed Live/Real Time 6000 / 

SOLID SAMPLE 
gram 

10:45:00 AM 
11:21:34 AM 

6003 seconds 

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

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

------ .. ----------- ---------- -----------U-238 Not Detected --------- 3.42E+OO 
TH-234 Not Detected --------- 6.60E-01 
RA-226 1.54E+OO 5.28£-01 6.02E-01 
P:9-214 6.35£-01 1.32£-01 4.73E-02 
B1-214 5.82E-Ol 1.21£-01 5.47£-02 
PE-210 Not Detected --------- 3.53E+01 

TH-232 5.86£-01 7.15£-01 l.42E-01 
'OA-228 4.79E-01 2.12£-01 1.74£-01 

_:-228 6.67E-01 1.61£-01 8.28£-02 
H-228 6.24£-01 2.25£-01 4.82£-01 

RA-224 5.68£-01 2.49£-01 9.01£-02 
P:9-212 6.10£-01 l.04£-01 3.90£-02 
El-212 8.84E-Ol 4.07£-01 3.29£-01 
TL-208 5.89£-01 1.43£-01 6.92E-02 

U-235 Not Detected --------- 2.49£-01 
TH-231 Kot Detected --------- 1.28£+01 
PA-231 Not Detected -- ... _----- 1.49£+00 
TH-227 Not Detected --------- 3.41£-01 
RA-223 Not Detected --------- 2·;15£-01 
RN-219 Not Detected --------- 4.05£-01 
PE-211 Not Detected --------- 9.06£-01 
TL-207 Not Detected --------- 1.46£+01 

AM-241 Not Detected --------- 4.98£-01 
PU-239 Not Detected --------- 4.58£+02 
NP-237 Not Detected --------- 2.76£-01 
PA-233 Not Detected 

.. 
6.17£-02 ---------TH-229 Not Detected --------- 2.66£-01 

\ 



(summary Report.) - Sample m: : 70210501 

Nuclide Aceivity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) ------- ---------- ---------- ----------AG-108m Not Detected --------- 4.24£-02 

AG-llOm Not Detected --------- 5.38E-02 
BA·B3 Not Detected ----~.---- 6.85E-02 
BE-7 1..22£-01 2.38E-0:t. 1.. 86E-01 
CD·109 Not Detected --------- 9.38£-01 
C!;·1l5 Not Detected --------- 9_38£-02 
CE-139 Not Detected --------- 3.07£-02 
CE-l41 Not Detected --------- 5.52E-02 
CE-144 Not Detected --------- 2.56£-01 
CO-56 Not Detected --------- 3.87£-02 
CO-57 Not Detected --------- 3.19£-02 
CO'58 Not Detected --------- 3.30£-02 
CO-60 Not Detected --------- 3.74£-02 
CR-51 Not Detected -.- .. ----- 2.43£-01 
CS'134 Not Detected --------- 4.88£-02 
CS-137 2.49£-01 4.94E=02 2.55£-02 
EU'152 Not Detected --------- 9.61£-02 
EU'154 Not Detected -.------- 1.94£-01 
EU-155 Not Detected -.------- 1.55£-01 
FE-59 Not Detected --------- 8.10£-02 
GD-153 Not Detected --------- 1.11£-01 
EG-203 Not Detected --------- 3.27£-02 
I-131 Not Detected --------- 3.33£-02 
IR-192 Not Detected --------- 2.85£-02 
K-40 1.96£+01 3.17E+00 3.05£-01 
MN-52 Not Detected --------- 3.57£-02 
MN-54 Not Detected .. _------- 3.63£-02 
MO-99 Not Detected --------- 3.13£-01 
NA-22 Not Detected --------- 4.59£-02 
NA-24 Not Deteceed --------- 1.13£-01 
NE-95 Not Detected --------- 1.92E-01 
1'-11)-14 7 Not Detected --------- 2.22£-01 
NI-S7 Not Detected --------- 7.95E-02 
RU-103 Not Detected --------- 3.18£-02 
RU-106 Not Detected --------- 3.08E-01 
53-122 Not Detected --------- 5.21£-02 
5B-124 Not Detected --------- 3.17£-02 
5B-125 Not Detected --------- 8.63£-02 
SN-1l3 Not Detected .. .. .. .. .. ... .. .. ... 3.88E-02 
SR-SS Not Detected .. .. .. ... .. ... .. ... ... 3.73E-02 
TA-1S2 Not Detected -.. ---_ .... - 1.61E-01 
TA-1S3 Not Detected --------- 4.93£-01 TC-99m Not Detected --------- 5.66£-01 7L-201 Not Detected --------- 2.33£-01 XE-133 Not Detected --------- 2.00£-01 \ y·SS Not Detected --------- 2.66£-02 ZN-65 Not Detected --------- 1.08£-01 ZR-95 Not Detected --------- 5.86E-02 

." 



.ww •.••••••••••••••••••••••••••• w ••••••• w ••• w ••••••••••••••••••••••••• t •• w 

• Sandia National Labcratories • 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-18-97 2:05:47 PM * 
**.** •••• ***** •• ** •• * •• ****.*** •••• ************* •••••• ******************* 

•
* Analyzed-by: 0- /2./, r /T7 Reviewed by:~ Id-.}'Q'~'" : 
**************~*****************************~~*****~ *~********** 
stomer . ' .' : AAS/~, (6134/SMO) 016 -0- 0 )-Di-( 

Customer Sample ID ' : 036760-003' . 
Lab Sample ID : 70210502 

Sample Description . MARINELLI SOLID SAMPLE . 
Sample Quantity : 651.000 gram 
sample Date/Time : 12-16-97 10:45:00 AM 
Acquire Start Date/Time 12-17-97 1:17:31 PM 
Detector Name : LAB 0 2 
Elapsed Live/Real Time 6000 / 6003 seconds 

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

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

------- ----------- ---------- -----------U-238 Not Detected --------- 3.45£+00 
TH-234 Not Detected --------- 6.97£-01 
RA-226 1.52£+00 6.34£-01 5.28£-01 
PE-214 6.59£-01 1.61£-01 5.33£-02 
EI-214 5.48£-01 1.19:&:-01 5.39£-02 
PE-210 Not Detected --------- 3.74£+01 

TH-232 6.98:&:-01 3.73:&:-01 1.49£-01 
~-228 6.81£-01 2.51£-01 1.56£-01 

_:-228 7.3lE-01 1.87:&:-01 8.61£-02 
'H-228 7.06£-01 2.36:&:-01 5.35£-01 

RA-224 6.97£-01 2.36£-01 7.68£-02 
PE-212 6.83£-01 1.30£-01 4.20£-02 
BI-212 7.95£-01 3.25£-01 3.17:&:-01 
TL-208 5.92£-01 1.59:&:-01 7.23£-02 

U-235 Not Detected --------- 2.52£-01 
TH-231 Not Detected --------- 1.30£+01 
PA-231 Not Detected --------- 1.53£+00 
TH-227 Not Detected --------- 3.53£-01 
RA-223 Not Detected --------- 2.18£-01 
RN-219 Not Detected .. .. .. .. .. .. .. .. .. 4.07£-01 
PE-211 Not Detected -------- .. 9.35£-01 
TL-207 Not Detected --------- 1.43£+01 

AM-241 Not Detected --------- 5.05£-01 
PU-239 Not Detected --------- 4.67£+02 
NP-237 Not Detected --------- 2.75£-01 
PA-233 Not Detected --~------ 6.31£-02 
TH-229 Not Detected --------- 2.69£-01 

\ 



[SUIIII11&%y I.eporc] - Sample m: : 70210502 

Nuclide 
Neme 

AG-~08m 
AG-UOm 
BA-133 
BE-7 
CD-109 
CD-Us 
CE-139 
CE-14~ 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-Sl9 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
S3-122 
S3-124 
S3-125 
SN-113. 
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 

2.87E-O~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.86E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

~.79E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.61E-0~ 

2.95E+00 

--~- -----

MDA 
(pCi/gram ) 

4.35E-02 
5.69E-02 
7.06E-02 
2.14E-01 
9.33E-0~ 
9.79E-02 
3:14E-02 
5.56E-02 
2.58E-0~ 
3.86E-02 
3.23£-02 
3.48E-02 
3.9~E-02 
2.53£-01 
5.01£-02 
2.59£-02 
9.71£-02 
1.98E-01 
1.56E-0~ 
7.36£-02 
1.·09£-01 
3.46£-02 
3.31£-02 
2.92£-02 
2.67£-O~ 
3.38E-02 
3.68£-02 
3.33E-0~ 
4.42£-02 
1.17£-01 
2.02E-Ol 
2.19E-Ol 
4.14E-02 
3.14£-02 
3.18£-01 
5.52E-02 
3.38E-02 
8.98£-02 
4.09£-02 
4.03£-02 
1.61£-01 
5.01£-01 
7.11£-01 
2.43£-01 
2.12£-01 
2.77E-02 
1.08E-Ol 
5.83E-02 

\ 



•••••••••• ** •• *********************.************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-17-97 4:44:54 PM * 
************************************************************************* 

* - ~ II * Analyzed by: I l..t (r 17 Reviewed by: ... 
... : ... ************** * ...... ******* ... ****** ... * ... ** ... * ... * ... ***~J~lJ'j*t{**** ... * ... * 
~stomer . ... .. : AAS/MAC (6~34/SMO) 0/6 - 0.5-1-.5 

CUstomer Sample ID : 036761-003 
Lab Sample ID : 70210503 

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

Corrunents: 

: MARINELLI SOLID SAMPL£ 
589.000 gram 

12-16-97 10:55:00 AM 
12-17-97 3:02:15 PM 
LAB 0 2 

6000 / 6002 seconds 

******************** ... ****** ... ************ ...... *** ... **** ... **** ... ** ... ** ... ** ............... ** ... * 

Nuclide Activity 2-sigma MeA 
Name (pCi/gram ) Error (pCi/gram ) ------- ----------- ---------- -----------U-238 Not Detected --------- 3.64£+00 

TIi-234 9.99£-01 6.26£-01 6.31£-01 
RA-226 1.43£+00 5 .. 93£-01 5.82£-01 
PE-214 6.40£-01 1.34£,01 5.39£-02 
BI-214 6.30£-01 1.35£-01 6.12£-02 
PB-210 Not Detected --------- 4.03£+01 

TH-232 7.48£-01 3.84£-01 1.49£-01 
~-228 6.88£-01 3.34£-01 1.82£-01 

.-228 6.26£-01 1.87£-01 9.81£-02 . 
-228 4.89£-01 2.32£-01 5.50£-01 

RA-224 6.46£-01 2.12E-Ol 9.11£-02 
PE-212 7.45£-01 1.29£-01 4.45£-02 
BI-212 8.71£-01 4.03£-01 3.68£-01 
TL-208 6.06£-01 1.48£-01 

- --- 7.5"·02 I A 
U-235 :. :9E 8: e: 2.77£-01~jJ"~ _._'-

l.39£+01 h}o/1' TH-231 Not Detected .. .. .. -.. .. .. .. .. 
PA-231 Not Detected .. .. .. -.. .. .. .. .. 1.62£+00 
TH-227 Not Detected .. .. .. .. .. .. .. ... .. 3.83£-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. .. 2.31£-01 
RN-219 Not Detected .. .. ... .. .. .. -.. .. 4.40£-01 
PB-211 Not Detected --------- 9.81£-01 
TL-207 Not Detected --------- 1.50£+01 

AM-241 Not Detected --------- 5.17£-01 \ 
PU-239 Not Detected --------- 4.84£+02 
NP-237 Not Detected --------- 3.11£-01 
PA-233 Not Detected --------- 6.64£-02 
TH-229 Not Detected --------- 2.77£-01 



[SUJIIIIIU'Y Report] - Sample m: : 70210503 

Nuclide 
Name 

AG-108m 
AG-llOm 
SA-l3-) 
BE-7 
CO-109 
CO-llS 
CE-139 
CE-l41. 
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 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
S8-122 
58-124 
S8-125 
SN-1l3 
SR-85 
TA-1S2 
TA-1S3 
TC-99m 
TL-201 
X£-133 
Y-8S 
ZN-65 
ZR-9S 

Acdvity 
(pCi/gram ) 

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 

1. 64£-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.01£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

- - - - - .-t - - -

1.l:6E-1)1 

3.00£+00 

MDA 
(pCi/gram ) 

4.57E-02 
5.24£-02 
7.27£-02 
3.04£-01 
1_05E+OO 
1.06£-01 
3.31E-02 
6.0S£-02 
2;71E-01 
4.14E-02 
3.28£-02 
3.70£-02 
4.01£-02 
2.77£-01 
5.32E-02 
2.71£-02 
9.87£-02 
2.11£-01 
1.62E-01 
8.59£-02 
1.17E-01 
3.62£-02 
3.64£-02 
3.15£-02 
3.00£-01 
4.17£-02 
3.82£-02 
3.54£-01 
4.57£-02 
1.50£-01 
2.22£-01 
2.48£-01 
9.82E-02 
3.39E-02 
3.41E-01 
6.23£-02 
3.44E-02 
8.94E-02 
4.31E-02 
4.25E-02 
1.70E-01 
5.18£-01 
9.31£-01 
2.5S£-01 
2.19£-01 
2.56£-02 
1.19E-01 
6.22£-02 

\ 



••••••••••••••••••••••••••• ***** ••••••••••••••••••••••••••••••••••••••••• 
• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] • 
• ~2-17-97 6:29:50 PM • 

t.:·::::::::::::**~·:·:i:::;;:·*·*::::::::·::::::;:··**;··*L:*~······: .,.* ..... ,..* .. ,.. .. ~ ................... ,...,..,.. ...... ~;;;.~.!J.'t 4 •••• ,..,.. ••• 
ustomer· ".: AAS/MAC·· (6134/SMO) Of7- 0 - O.S"-S 

Customer Sample ID : 036762-003 . 
Lab Sample ID : 70210504 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
:>etector Name 
Elapsed Live/Real Time 

:omments: 

MARINELLI 
65~.000 

12-16-97 
~2-17-97 
LAB 0 2 

6000 / 

SOLID SAMPL£ 
gram 

11:05:00 AM 
4:47:03 PM 

6003 seconds 

..... ,..,..,...,.. ....... ,..,..,...,..,.. .................................................. 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram ) Error (pCi/gram ) 
.. ---_ ... .. .. .. .. ... .. .. .. ... .. - --------_ .. -----------
U-238 Not Detected --------- 3.47£+00 
TH-234 8.46£-01 4.67£-01 6.26£-01 
RA-226 1.50£+00 5.87£-01 5.35£-01 
PE-214 6.23£-01 6.05£-01 4.93£-02 
EI-214 5.56£'01 5.54£-01 5.7l£-02 
PE-210 Not Detected --------- 3.58£+01 

TH-232 6.06£-01 3.06£-01 1.53£-01 
.-228 6.86£-01 2.27£-01 1. 58£-01 

.-228 6.62£-01 8.19£-01 8.19£-02 
• - 22 8 6.97£-01 2.5U-Ol 5.22£-01 

RA-224 6.59£-01 2.17£-01 8.46£-02 
PE-212 6.7l£-01 1.16£-01 4.10£-02 
EI-212 7.21£-01 4.13£-01 2.94£-01 
TL-20S 6.10£-01 1.~5£-01 7.11£-02 

U-235 Not Detected --------- 2.48£-01 
TH-231 Not Detected --------- 1.28£+01 
PA-231 Not Detected ... ... .. ... .. .. .. .. .. 1.40£+00 
7H-227 Not Detected --------- 3.51£-01 
RA-223 Not Detected .. ... ... ... ... .. .. .. .. 2~15£-01 
RN-219 Not Detected .. .. .. ... ... ... .. .. .. 4.00£-01 
PE-211 Not Detected --------- 8.91£-01 
TL-207 Not Detected --------- 1.47£+01 

AM-241 Not Detected --------- 4.90£-01 
PU-239 Not Detected --------- 4.63£+02 
NP-237 Not Detected --------- 2.76£-01 
PA-233 Not Detected --------- 6_21£-02 
TH-229 Not Detected --------- 2.50£-01 

\ 



[Summary Repore) - Sample In: : 70210504 

Nuclide 
Name 

AG-108m 
AG-11.0m 
BA-133 
B£-7 
CD-109 
CD-115 
C£-139 
C£-141 
C£-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-1S4 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
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 
Not Detected 

7.04£-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.87£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

.' -------_ .. 

2.80£+00 

MIlA 
(pCi/gram ) 

4.22£-02 
3.95£-02 
6.78£-02 
2.89£-01 
9.37£-01 
9 _90£-02 
3.03£-02 
5.46£-02 
2.55£-01 
3.90£-02 
3.13£-02 
3.38£-02 
3.75£-02 
2.48E-01 
4.93£-02 
2.22£-02 
9.40£-02 
1.95£-01 
1.54£-01 
7.35£-02 
1.07£-01 
3.28£-02 
3.40£-02 
2.95£-02 
2.81£-01 
3.62£-02 
3.57£-02 
3.56£-01 
4.57£-02 
1.37£-01 
2.06£-01 
2.30£-01 
4.71£-02 
2.91£-02 
2.84£-01 
5.74£-02 
3.35£-02 
8.72£-02 
3.78£-02 
4.00£-02 
1.59£-01 
4.95£-01 
9.99£-01 
2.57£-01 
2.17£-01 
2~72£-02 
1.10£-01 
6.31£-02 

.. 

\ 



•••••• **.**.***.****.*****.*.****.**** •• **.** •• **.*.********************* 
* Sandia Rational Laboratories • 
* Radiation Protection Sample Diagnostics Program [881 Labor~eoryl * 
* 12-18-9' 4:36:07 PM * 
**********.**.*******************************.*************************** 

4Il~r~~:~;.~ .. !.:1.!.~~?~ .•.. !;:!~.~;~~!~1!,.{~7 ••...•• : 
cuseomer ..: AAS/MAC" (6B4/SMO) 0/7 -O.S---/-.5 
CUseomer Sample ID 036763-003 
Lab Sample ID 70210505 

Sample Descripeion 
Sample Quaneiey 
Sample Date/Time 
Acquire Stare Date/Time 
Deeector Name 
Elapsed Live/Real Time 

MARINELLI SCUD SAMPL£ 
619.000 gram 

12-16-97 11:10:00 AM 
12-17-97 6:31:59 PM 
LAB 0 2 

6000 / 6002 seconds 

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

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

------- ----------- .--------- -----------U·238 Not Detected --------- 3.42£+00 
TIi-234 9.08£-01 4.03£-01 5.87£-01 
RA-226 1.32£+00 6.62£-01 5.88£-01 
P3-214 5.50£-01 1.06£-01 4.68£-02 
BI-214 5.89£-01 1.34£-01 5.65£-02 
PB-210 Not Detected --------- 3.69£+01 

TH-232 5.83£-01 3.05£-01 1.32£-01 ___ -228 5.84£-01 2.01£-01 1.46£-01 
. .:- 228 5.88£-01 2.58£-01 8.32£-02 

TH-228 7.97£-01 2.54£-01 4.53£-01 
RA-224 5.46£-01 1.92£-01 7.62£-02 
PB-212 6.49£-01 1.23£-01 3.88£-02 
EI-212 8.85£-01 5.32£-01 3.54£-01 
TL-208 5.67£-01 1.06£-01 6.61£-02 

U-235 Not Detected --------- 2.55£-01 
TH-231 Not Detected .------ ... 1.26£+01 
PA-231 Not Detected --------- 1.44£+00 
TH-227 Not Detected .-------- 3.48£-01 
RA-223 Not Detected .-------- 2.13£-01 
RN-219 Not Detected ... - ... ... ... -... ... ... 3.89£-01 
PB-211 Not Detected --- ... _---- 8.73£-01 
TL-207 Not Detected --------- 1.42£+01 

AM-241 Not Detected .-------- 5.00E-01 . ~ , PU-239 Not Detected --------- 4.58£+02 .-
NP-237 ! .::5 83.. i:.=ilS13 S: :l.84£-01,v~ -J~ /2../( r-/1) 
PA-233 Not Detected --------- 6.10£-02 
TH-229 Not Detected .-------- 2.51£-01 



[summary Repore] - Sample In: : 70210505 

Nuclide 
Name 

AG-l08m 
AG-ll0m . 
BA-133 
BE-7 
CD-l09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CIt-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-'22 
NA-24 
NB-95 
NO-147 
NI-57 
RU-l03 
RU-106 
SE-122 
SE-124 
SE-125 
SN-113 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1_62E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

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

2.46E+00 

MDA 
(pCi/gram ) 

4.30E-02 
3.21E-02 
6.73E-02 
2.71E-01 
9.63E-Ol 
1.02E-01 
3.03E-02 
5_61E-02 
2.49E-01 
4.01£-02 
3.15E-02 
3.37E-02 
3.99£-02 
2.47E-Ol 
5.00E-02 
3.39E-02 
9.47E-02 
2.00E-Ol 
1.51£-01 
7.74£-02 
1.05£-01 
3.22£-02 
3.33£-02 
2.94£-02 
2.85£-01 
3.63£-02 
3.58E-02 
3.34E-01 
4.62£-02 
1.43£-01 
2.07£-01 
2.22£-01 
9.05£-02 
2.95£-02 
3.12E-01 
5.79E-02 
3.20E-02 
8.82£-02 
3.88£-02 
3.97E-02 
1.59£-01 
5.11£-01 
1.24E+00 
2.48£-01 
2.18£-01 
2.63E-02 
1.07£-01 
5.85£-02 

\ 



************************************************************************* 
* SaD4ia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-18-97 4:56:55 PM . * 
************************************************************************* 

Analyzed-by: ?;)- /l./lt J" Reviewed by:~..../,c....1J" 14..., : 
~***~**~******~********~**~~***************~*** *~~~******** 

Customer . : AAS/MAC (6134/SMQ) 0 11'- 0 - 0,':;-- ~ 
Customer Sample ID : 036764-003 
Lab Sample ID : 70210506 

Sample Description 
Sample Quantity 
Sample Date/Time 

: MARINELLI SOLID SAMPLE 
: 

Acquire Start Date/Time : 
Detector Name 
Elapsed Live/Real Time 

621. 000 gram 
12-16-97 11:20:00 AM 
12-17-97 8:16:49 PM 
LAB 0 2 

6000 / 6002 seconds 

Comments: 
************************************************************************* . -' 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram ) Error (pCi/gram ) 
------- ----------- ---------- -----------U-238 Not Detected --------- 3_44E+OO 
TH-234 9.66E-01 4_20£-01 6.88E-01 
RA-226 1.79E+00 9_27£-01 6.83E-01 
PB-214 5.78E-01 1.34E-01 5.15E-02 
BI-214 6.01E-01 1.33£-01 5.57E-02 
PB-210 Not Detected --------- 3.71£+01 

TH-232 5.39£-01 2.97£-01 1.52E-01 
,-228 6.86£-01 8.09£-01 1.42£-01 

-228 6.39£-01 1. 87£-01 8.43£-02 
-228 5.97£-01 2.29£-01 5.00E-01 

RA-224 6.66E-Ol 2_37£-01 9.09E-02 
P3-212 6.29£-01 1.17£-01 3.97E-02 
EI-212 5.92E-Ol 3.05£-01 3.25E-Ol 
TL-208 5.68E-Ol 1.31£-01 6.72E-02 

U-235 Not Detected -.------- 2.49£-01 #T If..:;;;jJ? TH-231 :.:'9£189 6.:::,9: 1.32£+01 . 
PA·231 Not Detected --------- 1.48£+00 12-/' Y /0; 1 
TH-227 Not Detected 3.43E-Ol ---------RA·223 Not Detected --------- 2.18E-Ol 
RN-219 Not Detected --------- 3.89£-01 
PB-211 Not Detected --------- 8.76£-01 
TL-207 Not Detected -.------- 1.47£+01 

AM-241 Not Detected --------- 4.89£-01 \. 

PU-239 Not Detected --------- 4.48£+02 ~ J~ ~,r/n NP-237 1. Si"£ 81 lS?£ e: 3.32£-01 r .. . 
PA-233 Not Detected --------- 5.93£-02 
TH-229 Not Detected --------- 2.57£-01 

.. 



[summary Report] - Sample ID: : 70210506 

Nuclide 
Name 

AG-108m 
AG-ll.()m 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
5B-:22 
53-124 
5:9-125 
5N-113 
SR-B5 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.54£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

2.38£+00 

MDA 
(pCi/graDl 

4.04£-02 
3.50£-02 
6_72£-02 
2.77£-01 
1.13£+00 
9.97£-02 
2.98£-02 
5.44£-02 
2.47£-01 
4.04£-02 
3.14£-02 
3.25£-02 
3.72£-02 
2.51£-01 
4.97£-02 
3.72£-02 
9.43£-02 
1..86£-01 
1.53£-01 
7.25£-02 
1.07£-01 
3.26£-02 
3.34£-02 
2.81£-02 
2.94£-01 
3.76£-02 
3.57£-02 
3.44£-01 
4.25£-02 
1.47£-01 
2.06£-01 
2.26£-01 
4.63£-02 
3.11£-02 
3.15£-01 
5.73£-02 
3.14£-02 
8.08£-02 
4.01£-02 
3_98£-02 
1.55£-01 
5.03£-01 
1.47£+00 
2_56£-01 
2.27£-01 
2.80£-02 
1.08£-01 
6.09£-02 

\ 



·************************************************************************ 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
• 12-17-97 11:44:07 PM * 
************.* ••• ***********************************************y**** •••• 

"'--lyzed-bY: ~ i1./1 ¥ /1/ Reviewed bY:~)o..l,q JOt") : 
~.** •• ******'. ****.********~**~****.***.*.**~~*** *~**~'***.**.* 
Customer : AAS/MAC (6134/SMO) 0/1'-0.5"-/,0 -5 
:ustomer Sample ID : 036765-003 
Lab Sample ID : 70210507 

Samole Description 
samPle Quantity 
Samole Date/Time 
ACaUire Start Date/Time : 
Detector Name 
Elapsed Live/Real Time 

Comments: 

MARINELLI SOLID SAMPLE 
612.000 gram 

12-16-97 11:25:00 AM 
12-17-97 10:01:28 PM 
LAB02 

6000 / 6002 seconds 

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

Nuclide 
Name 

U-238 
TH-234 
RA-226 
PB-214 
B1-214 
PB-210 

e
~-232 

228 
-228 

TE-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TE-231 
PA-231 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

A."1-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram ) 

Not Detected 
1.17E+00 
1.50E+00 
6.89E-Ol 
6.06E-Ol 

Not Detected 

5.90E-Ol 
5.82E-01 
5.89E-Ol 
4.96E-Ol 
6.96E-Ol 
6.69E-Ol 
7.40E-Ol 
5.58E-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 

2-sigma 
Error 

5.88E-Ol 
1.05E+00 
2.23E-01 
9.57£-01 

3.36£-01 
2.97£-01 
1.53£-01 
3.15£-01 
2.63£-01 
1.14£-01 
3.04£-01 
1.21£-01 

MDA 
(pCi/gram ) 

3.44E+00 
5.74E-Ol 
5.84E-Ol 
5.21E-02 
5.83E-02 
3.66E+Ol 

1.63E-Ol 
1.60E-01 
9.47E-02 
5.11E-Ol 
8.78E-02 
4.14E-02 
2.95E-Ol 
6.48E-02 

2.51£-01 
1. 35£+01 
1.55E+00 
3 ;S7E-Ol 
2.21£-01 
3.91£-01 
8.83E-Ol 
1.38E+Ol 

5.09£-01 
4.64E+02 
2.77E-Ol 
5.96E-02 
2.51E-Ol 

. . 

\ 



[Summary Report] - Sample In: :. 70210507 

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

------- ---------- ---------- ----------
AG-10Sm Not Detected --------- 4.33E-02 
AG-11.0m Not Detected --------- 3.1SE-02 
BA-133 Not Detected .' 7.16E-02 ---------
BE-7 Not Detected --------- 2.63E-Ol 
CD-l09 Not Detected --------- 9.40E-Ol 
CD-nS Not Detected --------- 1.08E-Ol 
CE-139 Not Detected --------- 2.97E-02 
CE-l41 Not Detected --------- S.50E-02 
CE-144 Not Detected --------- 2.S7E-Ol 
CO-S6 Not Detected --------- 3.86E-02 
CO-S7 Not Detected --------- 3.07E-02 
CO-S8 Not Detected --------- 3.35E-02 
CO-60 Not Detected --------- 3.90E-02 
CR-51 Not Detected --------- 2.47E-01 
CS-134 Not Detected --------- S.29E-02 
CS-137 Not Detected 

. 
3.53E-02 ---------

EU·152 Not Detected --------- 9.24E-02 
EU-154 Not Detected --------- 1.98E-01 
EU-155 Not Detected --------- 1.S4E-01 
FE-59 Not Detected --------- 7.79E-02 
GD-153 Not Detected --------- 1.0SE-01 
HG·203 Not Detected --------- 3.44E-02 
1-131 Not Detected --------- 3.54E-02 
IR·192 NOt Detected --------- 2.82E-02 
K-40 1.53E+01 2.35E+00 2.76E-01 
MN-52 Not Detected --------- 3.S1E-02 
MN-54 Not Detected --------- 3.72E-02 
MO-99 Not Detected --------- 3.64E-01 
NA·22 Not Detected --------- 4.40E-02 
NA-24 Not Detected -------- ... 1.76E-Ol 
NB-95 Not Detected --------- 2.1SE-01 
1:D-147 Not Detected --------- 2.33E-01 
NI-57 Not Detected --------- 1.00E-01 
RU-103 Not Detected --------- 3.10E-02 
RU-106 Not Detected --------- 3.22E-01 
SE-122 NOt Detected --------- 5.S0E-02 
S3-124 Not Detected --------- 3.46£-02 
SB-125 Not Detected --------- 8.79E-02 SN-1l3 Not Detected ----- ... --- 3.-94£-02 
SR-85 Not Detected --------- 4.06£-02 TA-1S2 Not Detected -... ... --... -.. ... 1.63£-01 TA-183 Not Detected --------- 5.35£-01 TC-99rn Not Detected ... ... ... --... ... ... - 1.77E+00 TL-201 Not Detected --------- 2.65E-01 XE-133 Not Detected --------- 2.40E-01 Y-a8 Not Detected --------- 2.87£-02 ZN-65 Not Detected --------- l.l1E-01 ZR-95 Not Detected --------- 5.S8E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-18-9' 1:28:59 AM * 
************************************************************************* 
~ I * A Analyzed-by: 9- ILl, i' s, Reviewed by:)/~:ho-Jlq 1q? * 

... ****.**~*******. ******T******~************************4j************* 
CUstomer . : AAS/MAC (6i34/SMO) _ 
Customer Sample ID : 036766-003 0/ i - 0 - o. ~ -,.5 
Lab Sample ID : 70210508 

Sample Description : MARINELLI 
Sample Quantity 669.000 
Sample Date/Time : 12-16-97 
Acquire Start Date/Time: 12-17-97 
Detector Name LAB02 
Elapsed Live/Real Time 6000 / 

SOLID SAMPLE 
gram 

12:30:00 PM 
11:46:16 PM 

6003 seconds 

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

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

------- -----.----- -------- .. - -----------U-238 Not Detected --------- 2.06E+00 
TH-234 Not Detected --------- 7.88E-Ol 
RA-226 1.22£+00 2.22E+00 5.50E-01 
PB-2l4 6.14£-01 9.71E-02 4.76E-02 
Bl-214 5.16£-01 1.26£-01 5.49£-02 
PB-210 Not Detected --------- 3.47£+01 

TH-232 5.63£-01 3.49£-01 1.48E-01 
_;-228 6.76£-01 2.41£-01 1.41E-01 . 

._-228 6.31£-01 1.54E-01 9.10£-02 
TH-228 8.02£-01 2.72E-01 5.18E-01 
RA-224 6.72£-01 2.78E-01 6.79£-02 
PB-2l2 6.70£-01 1.22E-Ol 4.05£-02 
Bl-2l2 7.69E-01 2.74£-01 2.45£-01 
TL-208 6.43E-Ol 1.50E-01 6.57E-02 

U-235 Not Detected --------- 2.40£-01 
TE-231 Not Detected --------- 1.30£+01 
PA-231 Not Detected --------- 1.48£+00 
TH-227 Not Detected -... --.---- 3.43£-01 
RA-223 Not Detected --------- 2.17£-01 
RN-219 Not Detected -... ------- 3.80E-Ol 
PB-211 Not Detected --------- 8.55E-01 
TL-207 Not Detected --------- 1.39E+Ol 

AM-241 Not Detected 4.80E-Ol ---------PU-239 Not Detected --------- 4.52E+02 
NP-237 Not Detected ---~----- 3.78E-Ol 
PA-233 Not Detected --------- 5.98£-02 
TH-229 Not Detected --------- 2.58£-01 

c: 
\ 



• 

[summary Repore) - Sample 

Nuclide 
N~e 

AG-108m 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-U5 
CE-139 
CE-141 
CE-144 
CO-56 
6:0-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-l37 
EU-152 
EU-l54 
EU-155 
FE-59 
GD-l53 
HG-203 
1-l31 
1R-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
RU-103 
RU-106 
SB-l22 
SB-l24 
SB-125 
SN-1l3 
SR-85 
TA-l82 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 

. ~R-9.5 

Activity 
(pCi/gram ) 
----------

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

1.05E-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.71E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

ID: : 70210508 

2-sigma. 
Error 

----------

. _. 
---------

4.66E-02 

2.53E+00 

HDA 
(pCi/gram ) 

3.82E-02 
4.29E-02 
6.63E-02 
2.64E-01 
8.49E-01 
1.02E-01 
2.96E-02 
5rl1E-02 
2.47E-01 
3.58E-02 
3.09E-02 
3.34E-02 
3.64E-02 
2.42E-01 
4.65E-02 
2.67E-02 
9.29E-02 
1.76E-01 
1.50E-01 
7.59E-02 
1.07E-01 
3.23E-02 
3.32E-02 
2.84E-02 
2.74E-01 
3.44E-02 
3.28E-02 
3.44E-01 
4.24E-02 
1.73E-Ol 
2.10E-Ol 
2.20E-01 
9.34E-02 
3.01E-02 
3.02E-Ol 
5.81E-02 
3.12E-02 
8.46E-02 
3.66E-02 
3.75E-02 
1.49E-01 
4.97E-Ol 
1.86E+00 
2.49E-01 
2.36E-Ol 
2.94E-02 
1.04E-Ol 
5.84E-02 



•••• *********.** ••••• * •••••••• *.*.****.*.*.* •••••••••• *.** •• **** ••••••••• 
• Sandia National Laboratories • 
• Radiation Protection Sample Diagnostics Program {BBl Laboratory] • 

• 

l.2-1B-9'7 3:l.3:55 AM • 
L ••• ~.*** .• ~ ••••••• * ••••••••••••• ~~ •• * ••• * •• *.* ••• **.* ••• * •• *** •• * •• *****: 

* Analyzed bY:;;':- , ~/11"/S"7 . Reviewed bY:~J~LI&! '''JI * 
*.****.********* *** •••• *.*.************* •• * •• **~*** *~'**.********* 
Cust.omer : AAS/MAC (6134/SMO) 0 Ie, -0 -0 -- 01. 
Customer Sample ID 036767-003 I·~ ~ 
Lab Sample ID 70210509 

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

Comments: 

. . MARINELLI 
652.000 

: 12-16-97 
l.2 -l.B -97 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 

12:30:00 PM 
1:3l.:0B AM 

6003 seconds 

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

Nuclide Activity 2-sigma MeA 
Name (pCi/gram ) Error (pCi/9"ram ) 

.................... ----------- ---------- -----------U-238 Not. Detect.ed --------. 3.48£+00 
TH-234 Not Detected --------- 6.l.2£-01 
RA-226 l..51£+00 B.05£-01 5.46£-01 
PB-214 6.82£-0l. l..35£-01 4.BB£-02 
BI-214 5.93£-01 1.l.B£-Ol 5.53E-02 
r.lB-210 Not Detected --------- 3.7B£+0l. 

~-232 7.5B£-01 3.8l.£-01 1.46£-0l. 
RA-22S 6.52E-Ol 1.96£-01 1.58E-Ol 
AC-228 6.34£-01 3.88£-01 9.01£-02 
TH-228 7.49£-01 3.27£-01 5.2B£-01 
RA-224 7.08£-0l. 2.72£-01 8.77£-02 
PB-212 6.94£-01 1.29£-01 4.17£-02 
EI-212 7.83£-01 5.31£-01 3.66£-01 
TL-20B 5.78£-01 1.57£-01 6_55£-02 

U-235 Not. Detected --------- 2.44£-0l. 
TH-231 Not Detected --------- 1.31E+01 
PA-231 Not Detected ... .. ... ... ... ... ... ... ... 1.50E+00 
TH-227 Not Detected ... ... ... ... ... ... ... ... ... 3.54E-01 
RA-223 Not Detected ... ... ... ... ... ... ... ... ... 2_20£-01 
RN-219 Not. Detected --------- 4.05£-01 
PB-211 Not. Detected ... ... .. ... ... ... ... ... ... 8.80£-01 
TL-207 Not Detected ... ... ... .. ... ... ... ... ... l..45£+01 

AM-241 Not Detected ... ... ... ... ... ... ... ... ... 5.08£-01 
PU-239 Not Detected --------- 4.53£+02 
NP-237 Not Detected --------- 2.69£-01 PA-233 Not Detected --------- 6.0B£-02 TH-229 Not Detected ... ... .. ... .. ... ... ... ... 2.55£-01 

. . 



(Summary Report] - Sample ID: : 70210509 

Nuclide 
Name 

AG-l08m 
AG-ll0m 
SA-133 
BE-7 
CD-l09 
CD-ll5 
CE-139 
CE-141 
CE-144 
CO-56 
<:;0-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
N!-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-85 
TA-182 
7A-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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1. 78£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Det.ected 
Not Detected 
Not Det.ected 
Not Det.ected 
Not Detect.ed 
Not Det.ected 
Not Detect.ed 
Not Det.ected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error ---- -,- - -,--

---~--.--

---------

2.68E+OO 

---------

MDA 
(pCi/gram 

4.14£-02 
4.36£-02 
7.07£-02 
2.80£-01 
9.13£-01 
1_13£-01 
2.97£-02 
5.46£-02 
2.48£-01 
3.99£-02 
3.19£-02 
3.41£-02 
3.85£-02 
2.59£-01 
4.99E-02 
2.52E-02 
9.60E-02 
1.90E-Ol 
1.51E-Ol 
7.39E-02 
1.07E-Ol 
3.32E-02 
3.43E-02 
2.88E-02 
2.76£-01 
3.88£-02 
3.44E-02 
3.57E-Ol 
4.71E-02 
'1.86£-01 
2.20£-Ol 
2.29£-01 
5.53E-02 
3.04E-02 
3.09E-Ol 
6.13E-02 
3.35E-02 
8.43E-02 
3.94E-02 
4.01E-02 
1.53£-Ol 
5.34E-Ol 
2.32E+00 
2.69£-01 
2.40E-Ol 
2.90E-02 
1. 07E-01 
6.14£-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
~ 12-18-97 4:58:50 AM * 
~****~***.*:******,***************~***************************************: 

* Analyzed by: ;7- I ,,-Ii 8 ) 1'-, . Reviewed by: t...h1..f '\ ~ .1 f q J 0, ? * 
***************** ******************************~~*' .. *~*'*~********* 
Customer : AAS/MAC (6134/SMO) 017-:-0-5"" - / .0-...5 
Customer Sample ID 036768 - 003 
Lab Sample ID 70210510 

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

MARINELLI SOLID SAMPLE 
675.000 gram 

: 12-16-97 12:35:00 PM 
12-18-97 3:16:07 AM 
LAB 0 2 

6000 / 6003 seconds 

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

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

.. _----- ----------- -.-------- -----------U-238 Not Detected --------- 3.24£+00 
TH-234 Not Detected ------- .. - 7.64£-01 
RA-226 1.53£+00 9.05£-01 5.41£-01 
PB-214 6.17£-01 3.69£-01 5.01£-02 
EI-214 6.24£-01 3.39£-01 5.48£-02 
"B-210 Not Detected ------- ... - 3.56£+01 

e.H.232 5.46£-01 3.40£-01 1.48£-01 
RA-228 5.68£-01 6.43£-01 1.43£-01 
AC-228 6.05£-01 6.00£-01 8.96£-02 
TH-228 5.03£-01 2.16£-01 5.29£-01 
RA-224 6.38£-01 2.23£-01 8.18£-02 
PE-212 6.07£-01 1.07£-01 3.80£-02 
E!-212 6.12£-01 3.19£-01 3.13£-01 
TL-208 5.53£-01 1. 51£-01 6.54£-02 

U-235 Not Detected .. ... .. ... ... ... ... ... ... 2.41£-01 
71->-231 Not Detected --------- 1.29£+01 
PA-231 Not Detected --------- 1.42£+00 
TE-227 Not Detected -... _- .. ---- 3.33£-01 
RA-223 Not Detected --_ ... _---- 2.20£-01 
iCN-219 Not Detected --------- 3.72£-01 
P3-211 Not Detected --------- 8.49£-01 
7L-207 Not Detected ... .. .. .. ... .. ... .. .. 1.31£+01 

A."1- 241 Not Detected ... ... .. .. ... .. .. .. .. 4.72£-01 
PU-239 Not Detected .. ... ... ... .. .. .. .. .. 4.42£+02 
NP-237 Not Detected .. ... ... .. .. .. .. .. .. 2.53£-01 
FA-233 Not Detected --------- 5.83£-02 
TH-229 Not Detected .. .. .. .. .. .. .. .. .. 2.58£-01 



[Summary Report) - Sample ID: : 70210510 

Nuclide 
Name .. 

AG-l08m 
AG-ll0m 
BA-133 
B£-7 
CD-l09 
CD-115 
C£-139 
C£-141 
C£-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-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
RU-103 
RU-106 
5B-122 
5B-124 
5B-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
Te- 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 
Not Detected 

8.95£-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.65£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

" -------_ ... 

. _. 
---------

4.20£-02 

2.50£+00 

MDA 
(pCi/gram ) 
----------
3.99£-02 
4.03£-02 
6.59£-02 
2.67£-01 
8.57£-01 
1.06£-01 
2.91£-02 
5.42£-02 
2.46£-01 
3.87£-02 
2.99£-02 
3.32£-02 
3.95£-02 
2.50£-01 
4.83£-02 
2.35£-02 
8.99£-02 
1.82£-01 
1.45E-01 
7.31£-02 
1.07£-01 
3.15£-02 
3.31£-02 
2.81£-02 
2.79£-01 
3.42£-02 
3.58£-02 
3.64£-01 
4.22£-02 
1.83£-01 
2.10£-01 
2.22£-01 
5.48£-02 
3.05£-02 
2.98£-01 
6.24£-02 
3.09£-02 
8.10£-02 
3.89£-02 
3.84£-02 
1.48£-01 
5.07£-01 
2.69£+00 
2.68£-01 
2.44£-01 
2.70£-02 
1.02£-01 
5.64£-02 

.' 



*************************************************************'*'*'*'***'*'*'*'*'*'* 
'* Sandia Nacional LaboraCories '* 
'* Radiation Proteccion Sample Diagnostics Program (881 Laboratory] '* 
~ 12-18-97 5:29:02 PM '* 
• '*'** '* '* * *'*** * *** **"******************* **'***************************'* '* * '*'* '*'*'* 

'* . '- 9- ~ rJ.' . * '* Analyzed by:' " Z. I I ~.., Reviewed by: '';'" I ttl * 
'**'*************** ****,* ** *******************~~**t:i~,*********** 
CUstomer : AAS/MAC (6134/SMO) /)2,., 0 --
CUstomer Sample m: 036769-003 V'""'t/ - .0-(/,.:;>-.,5 
Lab Sample m 70210511 

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

: MARINELLI 
: 636.000 
: 12-16-97 

12-18-97 
LAB 0 2 

6000 / 

SOLID SAMPLE 
gram 

12:40:00 PM 
5:00:59 AM 

6002 seconds 

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

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

- .. ----- ----------- -------.-- --.--------U-238 Not Detected -.-----.- 3.32E+00 
TH-234 9.45E-Ol 5.11E-Ol 6.52E-01 
RA-226 1.37E+00 S.SlE-Ol 5.80E-Ol 
PE-214 5.63E-Ol 1.09E-Ol 5.15E-02 
EI-214 5.53E-Ol 1. 13E- 01 5.45E-02 

e:-~10 Not Detected ----.---- 3.65E+Ol 

-232 6.99E-Ol 3.52E-Ol 1.39E-Ol 
RA-228 6.16E-01 3.27E-01 1.59E-Ol 
AC-228 6.49E-Ol 1. 78£-01 S.80E-02 
TH-228 6.68£-01 3.88E-01 4.99E-Ol 
RA-224 5.99£-01 2.82£-01 7.77E-02 
?E-212 6.37£-01 1.39E-01 4.02E-02 
EI - 212 6.61£-01 4.02E-Ol 3.19E-Ol 
TL-208 5.47E-Ol 1.43£-01 6.26E-02 

U-235 Not Detected -.------- 2.47E-Ol 
TH-231 Not Detected -.. .. .. .. .. .. .. .. 1.27E+01 
PA-231 Not Detected ------- ..... 1.49£+00 
TH-227 Not Detected --------- 3.43£-01 
RA-223 Not Detected .. .. .. .. .. .. .. .. .. 2.18E-Ol 
RN·219 Not Detected .. .. .. .. .. .. .. .. .. 3.90E-Ol 
PE-211 Not Detected .. ... .. .. .. .. ... .. - 8.71E-Ol 
TL·207 Not Detected --------- 1.47E+Ol 

AM-241 Not Detected --------- 4.83£-01 
PU-239 Not Detected ------- .. - 4.49E+02 
NP-237 Not Detected --------- 3.01E-01 
PJ:!.-233 Not Detected ----.---- 5.99£-02 
TH-229 Not Detected .. .. ... - ... .. .. .. .. 2.64£-01 

.' 



[Summary Report] - Sample 

Nuclide 
Name. 

Aceivity 
(pCi/gram ) 

ID: : 70210511 

2-sigma 
Erro,r 

- - - - - - - .0. _ 

MeA 
(pCi/gram ) 

AG-108m Not Detected --------- 4.OBE-02 
AG-110m Not Detected --------- 4.77E-02 
BA-133 Not Detected --------- 6.67E-02 
BE-7 Not Detected --------- 2.76E-01 __ n'~A~ 
CD-109 -----3l::-:.-55"'tiiE ... ' &8 &8 --~7i--:.:ii2~ar:Er-e8oJ:l:----1. 02E+00 £1.:-'1 '.JtaA t..<. 4f 13_ " y/~ 7 
CD-11S Not Detected --------- 1.14£-01 II 
CE-139 Not Detected --------- 3.04E-02 . 
CE-141 Not Detected --------- 5.42E-02 
CE-144 Not Detected --------- 2.53E-01 
CO-56 Not Detected --------- 3.B6E-02 
aO-57 Not Detected --------- 3.14E-02 
CO-58 Not Detected ---:----- 3.54E-02 
CO-60 Not Detected --------- 3.89E-02 
CR-51 Not Detected --------- 2.56E-01 
CS-134 Not Detected --------- 5.01E-02 
CS-137 1.56E-01 3.75£-02 2.34E-02 
£U-152 Not Detected --------- 9.43E-02 
£U-154 Not Detected --------- 1.8BE-01 
£U-155 Not Detected --------- 1.57E-01 
F£-59 Not Detected --------- 8.03£-02 
GD-153 Not Detected --------- 1.10E-Ol 
HG-203 Not Detected --------- 3.40£-02 
1-131 Not Detected --------- 3.45£-02 
IR·192 Not Detected --------- 2.8BE-02 e 
K-40 1.7BE+01 2.69£+00 3.02E-Ol 
MN-52 Not Detected --------- 3.75E-02 
MN-54 Not Detected --------- 3.57E-02 
MO-99 Not Detected --------- 3.86£-01 
NA-22 Not Detected --------- 4.64E-02 
NA-24 Not Detected --------- 2.35E-01 
NB-95 Not Detected --------- 2.19E-01 
ND·147 Not Detected --------- 2.37E-01 
NI·57 Not Detected --------- 5.76£-02 
RU-103 Not Detected --------- 3.14£-02 
RU-106 Not Detected --------- 3.18E-Ol 
SB-122 Not Detected --------- 6.18E-02 
SB-124 Not Detected --------- 3.32£-02 
S5-125 Not Detected --------- 8.44£-02 
SN-113 Not Detected --------- 3.95E-02 
SR-S5 Not Detected --------- 3.91E-02 
TA-1S2 Not Detected --------- 1.53£-01 
TA-1S3 Not Detected --------- 5.21E-01 
TC-99m Not Detected --------- 3.43£+00 
TL-201 Not Detected --------- 2.74E-01 
XE-133 Not Detected --------- 2.47E-01 
Y-SS Not Detected --------- 2.62E-02 
ZN-65 Not Detected --------- 1.04E-01 
ZR-9~ Not Detected --------- 5.91£-02 

.' 



************************************************************************* 
* Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
~ 12-18-97 8:28:23 AM * 
W!****'!!'**~*:**************A***i****~**~************************************: 

* Analyzed by: /L Ir '7 Reviewed by: ~ ") * ****************~*** ** ********************~;**JJ')'*********** 
CUstomer 'Ton: AAS/MAC (6134/SMO) O~-
CUstomer Sample ID 036770- 003 -0,,;) -/. 0-..5 
Lab Sample ID 70210512 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

: MAlUNELLI 
679.000 

: 12-16-97 
12-18-97 
LAB02 

6000 / 

SOLID SAMPLE 
gram 

12:45:00 PM 
6:45:40 AM 

6003 seconds 

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

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

------- ... - ... -... ... ... -... ... ... ---------- -----------
U-238 Not Detected -----_ ... _- 3.30£+00 
TH-234 1.10£+00 5.57£-01 5.86£-01 
RA-226 1.20£+00 4.86£-01 5.39£-01 
PE-214 5.64£-01 1.24£-01 5.14£-02 
EI-2H: 5.94£-01 3.47£-01 5.25£-02 

e.")E-210 Not Detected --------- 3.53£+01 

TE-232 5.11£-01 2.60£-01 1.39£-01 
RA-22S 6.54£-01 2.11£-01 1.47£-01 
AC-22S 5.84£-01 1.44£-01 7.89£-02 
TH-228 3.78£-01 3.65£-01 4.65£-01 
RA-224 6.61£-01 2.21£-01 7.49£-02 
PE-212 6.57£-01 1.19£-01 3.75£-02 
EI-212 5.53£-01 3.99£-01 3.34£-01 
TL-20S 5.46£-01 1.25£-01 6.08£-02 

U-235 Not Detected --------- 2.42£-01 
TH-231 Not Detected --------- 1.24£+01 
PA-231 Not Detected --------- 1.45£+00 
TH-227 Not Detected --------- 3.34£-01 
RA-223 NOt Detected - ... ----- ... - 2.15£-01 
RN-219 Not Detected --------- 3.66£-01 
PE-21l Not Detected --------- 8.29£-01 
TL-207 Not Detected --------- 1.34£+01 

AM-241 Not Detected --------- 4.73£-01 
PU-239 Not Detected --------- 4.38£+02 
NP-237 Not Detected --------- 2.59£-01 
PA-233 Not Detected --------- 5.64£-02 
TH-229 Not Detected --------- 2.51£-01 

.. 



[summary Report] - Sample ID: : 70210511 

Nuclide 
Name . 

Activity 
(pCi/gram ) 
------.-.-

2-sigma 
Error -----.':' .0. _ 

MDA 
(pCi/gram ) 

AG-l08m Not Detected --------- 4.08£-02 
AG-ll0m Not Detected --------- 4.77E-02 
BA-133 Not Detected --------- 6.67E-02 
B£-7 Not Detected --------- 2.76E-Ol __ n'~A~ gg: i~~---N-o-t---:~C-:~~~j04:~~""~oQ:.g.~--_"'::~::oi~a-:~!i~i-_-e~i':I:~~--- i; ~:~:g~ AI~ ~.:A t..: 4f /Z./t r J" 7 
C£-139 Not Detected - - - - - - - - - 3. 04E-02 . 
C£-141 Not Detected -'--'-'-' 5.42£-02 
CE-144 Not Detected ---.----. 2.53£-01 
CO-56 Not Detected .-------- 3.86£-02 
00-57 Not Detected -.------. 3.14£-02 
CO'58 Not Detected .-------- 3.54£-02 
CO-60 Not Detected ---:----- 3.S9E-02 
CR-51 Not Detected -- •• ----- 2.56E-Ol 
CS·134 Not Detected .-------- 5.01£-02 
CS-137 1.56E-01 3.75E-02 2.34£-02 
EU·152 Not Detected --------- 9.43£-02 
EU-154 Not Detected - .. ------ 1.88E-01 
EU·155 Not Detected - ..•. - •• - 1.57£-01 
FE-59 Not Detected -- •. ----- 8.03E-02 
GD·153 Not Detected -.----... 1.10E.01 
HG-203 Not Detected .--.----- 3.40E.02 
I·131 Not Detected -.-----.- 3.45E.02 
IR-192 Not Detected ---.- •• -- 2.88E-02 e 
K-4D 1.78E+01 2.69£+00 3.02E.01 
MN-52 Not Detected -.- •••• -- 3.75E-02 
MN-54 Not Detected --.-..... 3.57£-02 
MO'99 Not Detected - •...• -.. 3.86E.01 
NA-22 Not Detected .••....•• 4.64E-02 
NA-24 Not Detected - •. ----.. 2.35£-01 
NB-95 Not Detected -----.... 2.19£.01 
NO-147 Not Detected .. -...... 2.37E.01 
NI-57 Not Detected .•.•.•.•. 5.76E,02 
RU-103 Not Detected ......... 3.14E.02 
RU-106 Not Detected .-....... 3.18E.01 
SB-122 Not Detected .•.•..... 6.18E.02 
SB·124 Not Detected -"'-"-' 3.32E.02 
SE·125 Not Detected -........ 8.44E-02 
SN·113 Not Detected .-....... 3.95E.02 
SR-85 Not Detected .. ---.... 3.91£.02 
TA·182 Not Detected '-.' .. '-' 1.53E-01 
TA·183 Not Detected - •. ---... 5.21E.01 
TC-99m Not Detected ----- .. -. 3.43E+00 
TL-20l Not Detected .• ---.-.. 2.74E-01 
XE·133 Not Detected ------.-. 2.47E.01 
Y-88 Not Detected .-.-.-... 2.62E-02 
ZN-65 Not Detected --- ... -.. 1.04E-01 
ZR~.9? Not Detected .---.--.. 5.91£-02 



***************************************.* •••• *.************************** 
* Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
~ 12-19-97 8:27:23 AM * 
~***t** ... '!'~*****9*~** ... ***** ... *****~·***~********* ... *************************: 

* Analyzed by: /2. '$ ? 'f Reviewed by: 0../, J * 
************** ...... *** ******~*~*****************~i** ... ~~t*** ... ****** 
Customer : AAS/MAC (6134/SMO) 0 ~- O.5)--h-r7-- c; 
Customer Sample : 036771-003 c; .. r 
Lab Sample ID : 70210513 

Sample Description MARINELLI 
Sample Quantity 658.000 
Sample Date/Time 12-16-97 
Acquire Start Date/Time : 12-18-97 
D~ector Name : LAB02 
Elapsed Live/Real Time 6009 / 

Comments: 

SOLID SAMPLE 
gram 

12:50:00 PM 
8:30:3l AM 

6003 seconds 

*** ... **** ... * ...... ***** ... * ......... ** ... *** ...... * ... * ......... ********** ... ******** ... ******** ......... *** ... ** 

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

------- -------- .. -- -- .. ------- .----------
U-238 Not Detected --------- 3.28£+00 
TH-234 1.19£+00 4.24E-01 6.44£-Ol 
RA-226 1.26£+00 5.89£-Ol 5.67£-Ol 
PE-214 6.24£-Ol 1.11E-Ol 4.86£-02 
E1-2l4 5.83E-Ol 1.30E-Ol 5.53£-02 

':-2l0 Not Detected -------- .. 3.76£+01 

.-232 7.65£-Ol 3.94£-01 1.48£-01 
RA-22S 5.88£-01 2.23£-Ol 1.53£-Ol 
AC-228 6.73£-01 2.11£-01 9.18£-02 
TH-228 8.31£-01 2.64£-01 5.08£-01 
RA-224 6.57£-01 3.00£-01 7.91£-02 
PE-212 7.33£-01 2.06£-01 4.21£-02 
61-2l2 6.15£-01 2.90£-01 3.20£-Ol 
TL-20E 6.96£-Ol 1. 37£-Ol 6.21£-02 

U-235 Not Detected --------- 2.48£-01 
TH·23l Not Detected .. .. ... ... .. .. ... .. ... l.32£+01 
PA·23l Not Detected .. .. .. ... .. .. ... .. ... l.47£+00 
TH-227 Not Detected -- .. ------ 3.56£-01 
RA-223 Not Detected .. .. .. .. .. .. ... .. .. 2.3l£-Ol 
RN-21S Not Detected .. .. .. ... ... .. .. .. .. 3.92£-01 
PB-211 Not Detected .. .. .. .. .. .. ... ... ... 9.10£-Ol 
TL-207 Not Detected --------- 1.40£+Ol 

AM-241 Not Detected .. .. .. ... .. ... ... ... ... 4.96£-01 
PU-239 Not Detected --------- 4.63£+02 
NP-237 Not Detected --------- 3.28£-01 
PA-2~3 Not Detected .. .. ... ... .. ... .. .. ... 6.02£-02 
TH-229 Not Detected .. .. ... ... ... .. ... ... .. 2.61£-01 

.. 



[summary R.epon] - Sample :tD: : 70210513 

Nuclide 
Nam~ 

Activity 
(pCi/gram ) 

2-sigma 
Error 

MeA 
(pCi/gram ) 

AG-l0Bm Not Detected --------- 4.13£-02 
AG-ll0m Not Detected --------- 4.85£-02 
BA-133 Not Detected --------- 6.82£-02. n~ r-n 
B£-7 Not Detected --------- 2. 77£-01 ~ ~ ~~ 
CD-l09--------~:~.~6~3~E~I~e~e~--~S~.~9~1~E-@9::----------1.11E+00r'< 
CD-115 Not Detected --------- 1:19£-01 ? I L 
C£-139 Not Detected --------- 3.02£-02 . ILlti/f) 
C£-141 Not Detected --------- 5.55£-02 
C£-144 Not Detected --------- 2.56£-01 
CO-56 Not Detected --------- 3.84£-02 
00-57 Not Detected --------- 3.07£-02 
CO-58 Not Detected --------- 3.28£-02 
CO-60 Not Detected --------- 3.65£-02 
CR.-51 Not Detected --------- 2.47£-01 
CS·134 Not Detected --------- 4.91£-02 
CS-137 1.78£-01 4.44£-02 2.41£-02 
£U-152 Not Detected --------- 9.23£-02 
£U-154 Not Detected --------- 1.89£-01 
£U-155 Not Detected --------- 1.53£-01 
FE-59 No~ Detected --------- 7.78£-02 
GD-153 No~ Detected --------- 1.09£-01 
HG-203 Not Detected --------- 3.22£-02 
I-131 Not Detected --------- 3.53£-02 
IR-192 Not Detected --------- 2.79£-02 e 
K-40 1.57£+01 3.01£+00 2.86£-01 
MN-52 Not Detected --------- 3.92£-02 
MN·54 Not Detected --------- 3.61£-02 
MO-99 No~ Detected --------- 3.91£-01 
NA-22 Not Detected --------- 4.16£-02 
NA-24 Not Detected --------- 2.70£-01 
NB-95 Not Detected --------- 2.34£-01 
NO-147 Not Detected --------- 2.29£-01 
NI-57 Not Detected --------- 1.19£-01 
RU-103 Not Detected --------- 3.06E-02 
RU-106 Not Detected --------- 3.04£-01 
5:9-122 Not Detected --------- 6.60£-02 
SE-124 Not Detected --------- 3.16£-02 
S:9-125 Not Detected --------- 8.47£-02 
SN-113 Not Detected --------- 3.95£-02 
SR-S5 Not Detected --------- 3.98£-02 
TA-182 Not Detected --------- 1.57£-01 
TA-1S3 Not Detected --------- 5.41£-01 
TC-99m Not Detected --------- 5.01£+00 
TL-201 No~ Detected --------- 2.83£-01 
XE-133 Not Detected --------- 2.70£-01 
Y-SS NOt Detected --------- 2.78£-02 
ZN-65 Not Detected --------- 1.07£-01 
ZR-95 Not Detected --------- 5.76£-02 



************************************************************************* 
* Sandia Na~ional Laboratories * 
+ Radia~ion Pro~ec~ion Sample Diagnos~ics Program (881 Labora~oryJ * 
~ 12-18-97 12:35:23 PM * 
W*****.***************************.***************************************** * . - '. . . * 

* Analyzed by: ---:::r / 2 /, ~ /1., Reviewed by: ~ J~ ) I q}9: 7 * 
***************~******.~*J********************~*****~ _*********** 
Cus~omer : C.AAS/MAC (6134/SMO) ()')~-~.e- e:> 5-
Cus~omer Sample ID : 036772-003 OAf-OS--¢.{)-.) 
Lab Sample ID 70210514 

Sample Description 
Sample Quan~ity 
Sample Date/Time . 
Acquire S~ar~ Da~e/Time 
Detector Name 

. Elapsed Live/Real Time 

: MARINELLI 
: 658.000 
: 12-16-97 

12-18-97 
LAB 0 2 

60pO L . 

SOLID SAMPLE 
gram 

12:55:00 PM 
10:52:32 AM 

6003 seconds 

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

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

------- ----------- .--------- --.--------0-238 Not Detected .-.---_.- 3.68£+00 
TH-234 Not Detected --------- 6.98£-01 
RA-226 1.68E+00 7.11E-01 6.18£-01 
PS-214 7.78E-01 5.70E-01 5.43£-02 
BI-214 7.44E-01 1.24£-01 5.77E-02 

_"S.-210 Not Detected --------- 3.87£+01 

TH-232 8.76E-01 4.66E-01 1.74E-Ol 
RA-228 9.36£-01 3.20£-01 1.80£-01 
AC-228 9.27E-01 4.67E-01 9.62E-02 
TH-22B 1.15E+00 3.23E-01 5.51E-Ol 
RA-224 9.18E-Ol 3.48E-01 8.57£-02 
PB-212 9.20£-01 2.08£-01 4.62£-02 
EI-212 1.19E+00 2.01E+00 3.31£-01 
TL·20B 8.63E-01 9.78E-01 7.58E-02 

0-235 Not Detected --------- 2.68£-01 
TH-231 Not Detected ._---.--- 1.44E+01 
PA-231 Not Detected -----_ .. _- 1.60£+00 
TH-227 Not Detected ... ... .. ... .. -.. .. .. 3.97£-01 
RA-223 Not Detected .-.--.- .. - 2.50E-Ol 
RN-219 Not Detected .. ... .. .. .. .. .. .. .. 4.31£-01 
PB-211 Not Detected --------- 9.63E-Ol 
TL-207 Not Detected .. .. .. .. .. ... .. .. .. 1. 57E+01 

AM-241 Not Detected --.--.-_ ... 5.35£-01 
PO-239 Not Detected -... ... ... ... ... ... .. .. 4.93£+02 
NP-237 Not Detectec .. .. .. .. ... .. .. .. .. 3.60E-01 
P.A-~33 Not Detectec. .. .. .. .. ... .. .. .. .. 6 _ 71E-02 
TH-229 Not Detected --------- 2.81£-01 

.' 



[Summary R.eport) - Sample ID: : 70210514 

Nuclide 
Nam.e -------

AG-l0Bm 
AG-ll0m 
BA-133 
B£-7 
CO-l09 
co-us 
C£-139 
C£-141 
C£-144 
CO-56 
(!O-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
1R-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
5B-122 
SB-124 
5B-125 
SN-H3 
SR-S5 
TA-1B2 
TA-1B3 
TC-99m 
TL-201 
XE-133 
Y-SS 
ZN-65 
ZR-~5 

Activity 
(pCi/gram ) 
------.". --

Not Detected 
Not Detect-ed 
Not- Det-ect-ed 
Not Detected 
Not Detect-ed 
Not Detect-ed 
Not- Detected 
Not Detect-ed 
Not Detected 
Not Detected 
Not- Detect-ed 
Not Detect-ed 
Not- Detected 
Not- Detected 
Not- Detect-ed 

8.89£-02 
Not- Det-ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det-ect-ed 
Not Detected 
Not Detected 

2.21£+01 
Not Det-ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect-ed 
Not- Detected 
Not Detected 
NOt- Detected 
Not Detect-ed 
Not Detected 
Not- Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
£rrqr 

------- .. --

---------. 

3.91£-02 

3.99£+00 

--._---- .. 

MDA 
(pCi/gram ) 
------- .. -
4.64£-02 
4.39£-02 
7.46£-02 
2.90£-01 
1.22£+00 
1:36£-01 
3.32£-02 
6.'()6£-02 
2.70£-01 
4.18£-02 
3.43£-02 
3.70£-02 
4.36£-02 
2.70£-01 
5.45£-02 
2.78£-02 
1.03£-01 
2.15£-01 
1.66£-01 
8.88£-02 
1.20£-01 
3.64£-02 
3.77£-02 
3.09£-02 
3.07£-01 
4.24£-02 
4.13£-02 
4.29£-01 
4.78£-02 
3.15£-01 
2.66£-01 
2.59£-01 
7.05£-02 
3.35£-02 
3.28£-01 
7.28£-02 
3.57£-02 
9.15£-02 
4.15£-02 
4.26£-02 
1.71£-01 
5.93£-01 
7.16£+00 
3.20E-01 
2.97E-01 
2.85E-02 
1.16£-01 
6_30£-02 



************************************************************************* 
* Sandia Rational Laboratories * 
_~ Radiation Protection Sample Diagnostics Program [S8~ Laboratory] * 

~2-~8-97 2:20:24 PM * 
~**.********************************************************************* 

: Ana~·yze~ -bY: .~ I Z-J,9 J~~ . Reviewed by:~}o..J (t:t Ja'l : 
*****************~******'~*'~*****************~*** **iLJ********** 
Customer : C.AAS/MAC (U34/SMO) O;.J--D -O.S--s 
Customer Sample ID 036773-003 
Lab Sample ID : 702~OS~S 

Sample Description : MARINELLI SOLID SAMPLE 
Sample Quantity . 705.000 gram . 
Sample Date/Time : ~2-~6-97 ~2:S7:00 PM 
Acquire Start Date/Time : 12-1S-97 ~2:37:38 PM 
D~tector Name LAB02 
Elapsed Live/Real Time : 600p / 6003 seconds 

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

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

------- ----------- ---------- -----------U-235 Not Detected --------- 3.35E+00 
TH-234 Not Detected --------- 5.82E-01 
RA-226 1.37E+00 1.68£+00 6.UE-01 
PB-214 5.67E-01 1.22E-01 4.73E-02 
EI-214 5.32E-01 1.11E-01 4.97E-02 

_13-210 Not Detected --------- 3.50£+01 

TH-232 7.06E-01 3.42£-01 1.41£-01 
RA-228 7.79£-01 2.56£-01 1.42E-01 
AC-228 6.99E-01 4.99£-01 8.09£-02 
TH-228 6.14E-01 2.33E-01 4.68£-01 
RA·224 6.36£-01 2.42£-01 8.09£-02 
PE-212 7.51E-01 1.24£-01 3.76£-02 
EI-212 7.95£-01 4.61£-01 3.46£-01 
TL-208 7.06£-01 2.01£-01 5.89£-02 

U-235 Not Detected -.. .. .. .. .. .. .. .. 2.38£-01 
TH·231 Not Detected --------- 1.23£+01 
PA·231 Not Detected .. .. .. .. .. .. .. .. .. 1.43£+00 
TH·227 Not Detected .. .. .. .. .. .. .. .. .. 3.47£-01 
RA·223 Not Detected .. .. .. .. .. .. .. .. .. 2.16£-01 
RN·219 Not Detected .. .. .. .. .. .. .. .. .. 3.72£-01 
PE·211 Not Detected --------- 8.44£-01 
TL·207 Not Detected .. .. .. ... ... .. ... ... ... 1.31E+01 

AM·241 Not Detected .. .. ... ... .. ... .. ... ... 4.70£-01 
PU·239 Not Detected .. .. ... .. ... ... ... ... .. 4.45£+02 
NP·237 Not Detected ... ... ... ... ... ... ... .. ... 2.84£-01 
PA-233 Not Detected ... ... ... ... ... ... ... ... ... 5.78£-02 
TH·229 Not Detected ... .. ... ... ... ... ... ... ... 2.52£-01 

. . 



[Smnmary Repor~] - Sample m: : 70210515 

Nuclide Ac~ivity 2-sigma MDA 
Nam~ .. (pCi/gram ) Error (pCi/gram 

------- ---------- -...... ~ .. .. -.- .. ----------
AG-l08m Not De~ec~ed --------- 4.11E-02 
AG-llOm Not Detected --------- 3.90E-02 
BA-133 Not Detected --------- 6.24E-02 
BE-7 Not Detected --------- 2.59E-Ol 
CD-109 Not Detected --------- 9.66E-Ol 
CD-115 Not Detected ------ .. -- 1_-22E-Ol 
CE-139 Not Detected .-------- 2_95E-02 
CE-141 Not De~ected .-------- 5.41E-02 
C£-144 Not Detec~ed --------- 2.42E-01 
CO-56 Not Detected --------- 3.68E-02 
00-57 Not Detected --------- 2.95E-02 
CO-58 Not Detected --------- 3.24E-02 
CO-60 Not Detected 

. _. 
3.56E-02 ---------

CR-51 Not Detected .-------- 2_44E-01 
CS-134 Not Detected --------- 4.53E-02 
CS-137 8.01E-02 3.25E-02 1.93E-02 
£U·152 Not Detected --------- 8.85E-02 
£U-154 Not Detec~ed --------- 1.90E-Ol 
EU-1SS Not Detected --------- 1.50E-01 
FE-59 Not Detected --------- 6.89E-02 
GD-1S3 Not Detected --------- 1. 06E-Ol 
HG-203 Not Detected -----_ .. -- 3.21E-02 
I-131 Not Detected --------- 3.3SE-02 
IR-192 Not Detected --------- 2.75£-02 
K-40 1.76£+01 2.62£+00 2.61E-Ol e MN-52 Not Detected .-------- 3 _92E-02' 
MN-S4 Not Detected .. .. .. .. .. ... .. .. ... 3.38£-02 
MO-99 Not Detected --------- 3.77E-Ol 
NA-22 Not Detected .. ... .. .. ... .. ... ... .. 4.16E-02 
NA-24 Not Detected ------ .. -- 3.19E-Ol 
NE-95 Not Detected --------- 2.35E-Ol ND-147 Not Detected .. .. .. ... ... .. .. .. .. 2.28E-Ol 
NI-S7 Not Detected --------- 7.27E-02 RU-103 Not Detected ... .. ... .. .. ... .. ... .. 3.01£-02 
RU-106 Not Detected ___ a_a_e. 2.85£-01 SB-122 Not Detected .. ... .. .. ... .. -.. ... 6.49£-02 SB-124 Not Detected --------- 2.94£-02 SB-125 Not Detected ... ... ... ... ... ... ... ... .. 7.98£-02 SN-113 Not Detec~ed .. ... ... ... ... .. .. ... ... 3.76£-02 SR-85 Not Detected --------- 3.75£-02 TA-182 Not Detected ... .. ... ... .. .. .. .. .. 1.41£-01 TA-1S3 Not Detected .. ... ... ... ... .. .. ... ... 5.27£-01 TC-99m Not Detected -- .. -.. .. --- 7.63E+00 TL-201 Not Detected -.. .. .. ---.. - 2.91£-01 XE-133 Not Detected --.. .. .. ---.. 2.59£-01 Yeas Not Detected ---.. .. ---- 2.66E-02 ZN-65 Not Detected --------- 9.86£-02 Z;R - 9,5 Not Detected --.. ------ 5.72£-02 



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

_ ~2-~9-97 8:54:00 AM * 
~:*'t*~·***~*****9**~***********t***~·************"'***** ...... ** ......... * ... ************: 

* Analyzed-by: . I z. f f-r . Reviewed by: .... )97 * 
****** ... ****** ...... *** * ...... ***~Jy * ... ******************~*liJJ'************* 
Customer : C.AAS/MAC (6~34/SMO) 0 ~-O.';--I 0 -5 
Customer Sample ID : 036774-003 -
Lab Sample ID : 702~05~6 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
De,tector Name 
Elapsed Live/Real Time 

Comments: 

: MARINELLI SOLID SAMPLE 
: 768.000 gram 
~2-16-97 ~:OO:OO PM 
~2-18-97 2:22:38 PM 

: LAB02 
6000 / 6003 seconds 

*************************************** ... ************ ... ******************** 

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

------- ----------- ---------- .----------
U-238 ~.S~E+OO ~.53E+OO 2.~7E+OO 
TIi-234 S.34E-O~ 3.76E-0~ 5.48E-0~ 
RA-226 ~.03E+00 4.83E-0~ 4.98E-O~ 
PB-2~4 6.37E-0~ ~.16E-O~ 4.80E-02 
BI-214 6.48E-0~ L24E-0~ 4.65E-02 

C-2~0 Not Detected --------- 3.27E+0~ 

-232 6.33E-01 3.10E-O~ 1.48E-01 
RA-228 6.86E-0~ 2.17E-01 ~.43E-01 
AC'22B 6.67E-0~ ~.76E-0~ 7.82E-02 
TH-228 7.34E-0~ 2.45E-0~ 4.36E-01 
RA-224 8.45E-01 2.75E-0~ 6.48E-02 
PB-212 7.33E-0~ 1.24E-01 3.74E-02 
BI-212 9.43E-01 4.~OE-01 2.79E-0~ 
TL-20B 7.00E-01 ~.34E-01 S.71E-02 

U·235 Not Detected --------- 2.33E-0~ 
TH-231 Not Detected -------- .. 1.18E+01 
PA-231 Not Detected --------- 1.39E+00 
TH-227 Not Detected --------- 3.26E-01 
1\A-223 Not Detected -------- ... 2.08E-01 
RN-2~9 Not Detected --------- 3.54E-0~ 
PB-21~ Not Detected --------- 7.92E-0~ 
TL-207 Not Detected ----- .. --- 1.29E+0~ 

AM-241 Not Detected -------_ .. 4.54E-01 
PU-239 Not Detected --------- 4.~8E+02 J.~~~~~ NP-237 :.6:13 91 1.52£ 9: 2.52E-01/· 
PA-233 Not Detected --------- 5.32E·02 ? I TH-229 Not Detected --------- 2 . 4 0 E - 01 /)../ )? 1 7 



[Summary Report] - Sample 

Nuclide Activity 
Name (pCi/gram 

------- ----------
AG-108m Not Detected 
AG-110m Not Detected 
SA-133 Not Detected 
BE-7 Not Detected 

.' CD-109 Not Detected 
CD-l1S Not Detected 
CE-l39 Not Detected 
CE-l4l Not Detected 
CE-l44 Not Detected 
CO-56 Not Detected 
aO-57 Not Detected 
CO-5S Not Detected 
CO-60 Not Detected 
CR-5l Not Detected 
CS-134 Not Detected 
CS-137 S.S7E-02 
EU-152 Not Detected 
EU-1S4 Not Detected 
EU-l5S Not Detected 
FE-59 Not Detected 
GD-1S3 Not Detected 
HG-203 Not Detect.ed 
I-131 Not. Det.ected 
IR-192 Not. Detect.ed 
K-40 l.60E+Ol 
MN-S2 Not Det.ect.ed 
MN-S4 Not Detected 
MO-99 Not Detect.ed 
NA-22 Not Detect.ed 
NA-24 Not Detect.ed 
NB-9S Not Detected 
ND-147 Not Det.ect.ed 
NI-S7 Not Detect.ed 
RU-I03 Not Detect.ed 
RU-I06 Not Detected 
58-122 Not Detected 
58-124 Not Detected 
58-125 Not Detected 
5N-1l3 Not Detected 
5R- ES Not. Detect.ed 
TA-182 Not Det.ect.ed 
TA-183 Not Det.ect.ed 
TC-99m Not Det.ect.ed 
TL-20l Not. Det.ected 
XE-133 Not Detected 
Y-88 Not. Det.ect.ed 
ZN-65 Not Det.ect.ed 
ZR.- 9 Ei Not. Det.ect.ed 

ID: . 70210S16 . 
2-sigma 
ErrC);r 

---------------------------. --------. 
---------------------------------------------
---------
---------
----------------- . . ------------------
---------
2.4SE-02 

---------
---------
------------------
---------
---------
---------
---------
2.36E+OO 

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

MDA 
(pCi/gram 
----------
3.76E-02 
3.6SE-02 
6.27E-02 
2.37E-Ol 
8.S6E-Ol 
l:l7E-01 
2.7SE-02 
S.-i;llE-02 
2.33E-01 
3.37E-02 
2.S6E-02 
2.9SE-02 
3.31E-02 
2.30E-Ol 
4.62E-02 
2.0SE-02 
S.S7E-02 
1.74E-Ol 
1.42E-Ol 
6.9SE-02 
9.SSE-02 
3.12E-02 
3.21E-02 
2.S6E-02 
2.3SE-Ol 
3.77E-02 
3.02E-02 
3.67E-Ol 
4.09E-02 
3.24E-Ol 
2.24E-Ol 
2.09E-Ol 
6.92E-02 
2.S8E-02 
2.73E-Ol 
6.26E-02 
2.94E-02 
S.04E-02 
3.SSE-02 
3.S7E-02 
1.43E-Ol 
5.22E-Ol 
9.27E+OO 
2.71E-Ol 
2.60E-Ol 
2.90E-02 
9.79E-02 
S.21E-02 

) 

: .. _." ... ~. '.-



************************************************************************* 
* Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [8S1 Laboratory] * 

.. 12-19-97 9:21:10 AM * 
~****~**~*~*****9****************~**~************************************: 

* Analyzed by: . I L. I' 1'? Reviewed by:. * 
****************** ******~**~****************~J~L~'9*,********* 
CUstomer : C.AAS/MAC (6134/SMO) 0),;) -0 -05-5 
CUstomer Sample : 036775-003 
Lab Sample m : 70210517 

Sample Description 
Sample Quantity 
Samcle Date/Time 
AcqUire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

: M1UtINELLI 
560.000 

: 12-16-97 
. . 

: 

12-18-97 
LAB 0 2 

60~0 /_. 

SOLID SAMPL£ 
gram 
1:05:00 PM 
4:07:28 PM 

6002 seconds 

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

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

---- ... -- - .. --------- ---------- --.--------
U-238 Not Detected --------- 3.71£+00 
TF.-234 1.06£+00 4.55£-01 7.15£-01 
RA-226 1. 57£+00 7.04£-01 6.38£-01 
PE-214 6.56£-01 1.31£-01 5.38£-02 
31-214 7.13£-01 2.14£-01 6.06£-02 

e~E<210 Not Detected --------- 4.02£+01 

7.79£-01 4.14£-01 1.58£-01 TH·232 
RA-228 7.64£-01 3.40£-01 1.72£-01 
AC-228 7.09£-01 2.01£-01 9.86£-02 
TH-228 9.37£-01 2.99£-01 5.50£-01 
RA-224 6.56£-01 2.57£-01 8.95£-02 
PB-212 7.29£-01 1.44£-01 4.56£-02 
EI·212 6.03£-01 4.57£-01 3.38£-01 
TL-208 6.91£-01 1.64£-01 8.25£-02 

U-235 Not Detected --------- 2.80£-01 
TH-231 Not Detected ------- ... - 1.40£+01 
PA-231 NOt Detected ---- ... ---- 1.64£+00 
TH-227 Not Detected - .. -- ... --_ .. 3.91£-01 
RA-223 Not Detected --------- 2.42£-01 
RN-219 Not Detected --------- 4.55£-01 
PE-211 Not Detected --------- 9.99£-01 
TL-207 Not Detected ------- .. - 1.57£+01 

11..111- 241 Not Detected --------- 5.63£-01 
PU-239 Not Detected --------- 5.18£+02 
NP-237 Not Detected --------- 3.51£-01 
PA-233 Not Detected --------- 6.79£-02 
TH-i29 Not Detected ------- .. - 2.87£-01 

". 



[Summary Reporc) - Sampl e ID: : 70210517 

Nuclide 
Nam~ 

Aceivity 
(pCi/gram ) 

2-sigma 
Error 

----:.:-----

MDA 
(pCi/gram ) 

AG-10Bm Not Detected --------- 4.21E-02 
AG-110m Not Detected --------- 5.69E-02 
EA-133 Not Detected --------- 7.59E-02 _n __ /~ 
BE-7 Not Detected --------- 3.09E-01 ~j~~~ 
CD-l09------------~i~.~1,£ae+l~ss~--~e~.~£~2~i~S~:-------------~.19E+00,· ? I 
CD-l15 Not Detected --------- 1~47E-Ol I'~ S1 
CE-139 Not Detected --------- 3.35£-02 . JZ 
CE-141 Not Deteceed --------- 6.27£-02 
CE-144 Not Detected --------- 2.75£-01 
CO-56 Not Detected --------- 4.53E-02 
aO-57 Not Detected --------- 3.49£-02 
CO-58 Not Detected --------- 3.84£-02 
CO-60 Not Detected --_. __ .":.;. 4.381-02 
CR-51 Not Detected --------- 2.88£-01 
CS-134 Not Detected --------- 5.72£-02 
CS-137 2.11£-01 6.02£-02 2.97£-02 
EU-1-52 Not Detected --------- 1.05£-01 
EU-154 Not Detected --------- 1.94E-01 
EU-155 Not Detected --------- 1.71£-01 
FE-59 Not Detected --------- 8.12£-02 
GD-153 Not Detected --------- 1.22£-01 
HG-203 Not Detected --------- 3.68£-02 
1-131 Not Detected --------- 4.27£-02 
IR-192 Not Detected --------- 3.31£-02 
K-40 1.55£+01 2.69E+00 3.21£-01 
MN-52 Not Detected --------- 4.81£-02 
MN-54 Not Detected --------- 3.99£-02 
MO-99 Not Detected --------- 4.66£-01 
NA-22 Not Detected --------- 4.65£-02 
NA-24 Not Detected --------- ~.06£-01 
NB-95 Not Detected --------- 2.72£-01 
ND-147 Not Detected --------- 2.58E-01 
NI-57 Not Detected --------- 7.70E-02 
RU-103 Not Detected --------- 3.54£-02 
RU-106 Not Detected --------- 3.48E-01 
SE-122 Not Detected --------- 8.25E-02 
SE-124 Not Detected --------- 3.65E-02 
SE-125 Not Detected --------- 9.79£-02 
SN-113 Not Detected --------- 4.33£-02 
SR-85 Not Detected --------- 4.42E-02 
TA-1S2 Not Detected --------- 1.67£-01 
TA-183 Not Detected --------- 6.35£-01 
TC-99m Not Detected --------- 1.31E+Ol 
TL-201 Not Detected --------- 3.30E-Ol 
XE-133 Not Detected --------- 3.14£-01 
Y-8S Not Detected --------- 3.39£-02 
ZN-65 Not Detected --------- 1.17£-01 
~R-95 Not Detected --------- 6.64£-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-19-97 9 :43 :46 AM * 

~.************************************************************************ 
: ~a:iyzed-by: ~ /l./' ,1,7" . Reviewed bY:~)~J I~ Jt; -, : 
***************~********~~*******************~*** **~***~******** 
CUstomer : C .AAS/MAC (6134/SMO) 0 'J __ 
CUstomer Sample ID : 036776-003 ,.... :3 -00 -/'0 -...) 
Lab Sample ID : 70210518 

Sample Description MARINELLI SOLID SAMPLE 
Sample Ouantity 604.000 gram 
Sample Date/Time 12-16-97 1:07:00 PM 
Acquire Start Date/Time 12-18-97 5:52:22 PM 
Detector Name .• LAB02 
Elapsed Live/Real Time 6000 / 6002 seconds 

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

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

------- --_ .. _------ --- ... ------ -----------U-238 Not Detected --------- 3.59£+00 
TH-234 8.73E-Ol 5.73£-01 6.94£-01 
RA-226 1.45£+00 6.07£-01 5.77£-01 
PB-2H 7.55E-Ol 1.83£-01 5.35£-02 
BI-2H 7.15E-Ol 1.51£-01 5.76£-02 
PB-210 Not Detected --------- 3.84£+01 

eTH-232 8.17E-01 4.40£-01 1.72£-01 
RA-228 7.93£-01 4.38£-01 2.05£-01 
AC-22B 7.10£-01 1.68£-01 8.61£-02 
TH-22B 6.52£-01 2.70£-01 5.55£-01 
RA-224 6.n£-01 2.61£-01 8.02£-02 
PE-212 7.43£-01 1.29£-01 4.17£-02 
EI-212 7.66£-01 5.51£-01 3.63£-01 
TL-20B 6.43E-01 1.59£-01 6.98£-02 

U-235 Not Detected --------- 2.65£-01 
TH-231 Not Detected --------- 1.37£+01 
PA-231 Not Detected ... .. .. ... ... .. .. .. .. 1.62£+00 
TH-227 Not Detected ... ... ... .. .. .. .. .. .. 3.75£-01 
RA-223 Not Detected --------- 2.43E-01 
RN-219 Not Detected .. .. .. ... .. ... ... ... ... 4.15£-01 
PB-211 Not Detected ... ... ... .. ... .. ... .. ... 9.58£-01 
TL-207 Not Detected --------- 1.53£+01 

A."1-2U Not Detected --------- 5.22£-01 
PU-239 Not Detected --------- 4.85£+02 
NP-237 Not Detected ... -------- 2.90£-01 
PA-233 Not Detected --------- 6.35E-02 
TH-~29 Not Detected ... ... ... ... ... ... ... ... ... 2.72£-01 

. . 



[Summary Report] - Sample ZD: : 70210518 

Nuclide 
Name , ------- . -

AG-l08m 
AG-llOm 
BA-133 
BE-' 
CD-l09 
CD-llS 
CE-139 
CE-141 
C£-144 
CO-56 
00-57 
CO-58 
CO-60 
CR-S1 
CS-134 
CS-137 
£U-1S2 
£U-154 
£U-155 
F£-59 
GD-1S3 
HG-203 
I -1:: 1 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
NO-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SE-125 
SN-1l3 
SR-85 
TA-182 
TA-183 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 
-------~~-

Not Detect:ed 
Not Detected 
Not Detect:ed 
Not Detected 
Not Det:ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detect:ed 
Not Detected 
Not Detected 

3.87E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det:ected 

1.79E+01 
Not Detected 
Not Detect:ed 
Not Detect:ed 
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 

--------.--

-- .'". _ .... --

2.71E-02 

~.71£+00 

MeA 
(pCi/gram ) 

4_32£-02 
3.78E-02 
7.58E-02 
2.83E-01 
9.85E-01 
1:45E-01 
3.25E-02 
5.92E-02 
2.67E-01 
4_24E-02 
3.33E-02 
3.74E-02 
3.90E-02 
2.74E-Ol 
5.44£-02 
2.41£-02 
9.99E-02 
1.99£-01 
1.65E-Ol 
8.29E-02 
l.14E-01 
3.57E-02 
3.76E-02 
3.10E-02 
2.83E-01 
4.09E-02 
3.94E-02 
4.65E-01 
4.91E-02 
4.05E-01 
2.65E-01 
2.51£-01 
8.68£-02 
3.34£-02 
3.27£-01 
8.10£-02 
3.41£-02 
8.72£-02 
4.10£-02 
4.30£-02 
l.69£-01 
6.09£-01 
1.54E+01 
3.27E-01 
3.16E-Ol 
3.03E-02 
1.19E-Ol 
6.18E-02 

." 



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

12-18-97 9:19:54 PM • 
-*!.*.~ ••. * ••••• *.**..******* •• **.**.~* •• ********.** ••• ************ •• *******: 

* Analyzed-by: ~ /2../1 #$ /f"7 . Reviewed by: ~ Jd...}" IQ7 * 
•• *.********.***~**** •• * •••• * •••• **.* •••••• * •• ~; ••••• ,,~ •• ******.* 
CUstomer : C.AAS/MAC (6134/SMO) O..l..J- O,;--/·O-.,Oc., 
CUstomer Sample ID : 036777-003 
Lab Sample ID 70210519 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

Comments: 

: MARINELLI SOLID SAMPLE 
: 528.000 gram 
: 12-16-97 1:07:00 PM" 

12-18-97 7:37:15 PM 
LAB 02 

6000 / 6002 seconds 

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

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

------- ----------- ---------- -----------U-238 Not Detected --------- 4.08E+00 
TH-234 1.08E+00 5.5SE~Ol 6.91E-01. 
RA-226 1.62E+00 7.84E-Ol 6.80E-01 
PB-2l4 7.24E-01 1.45E-01 5.59E-02 
B1-2l4 6.7lE-01 1.42E-Ol 6.98E-02 
"'B-210 Not Detected --------- 4.50E+01 

~-232 S.54E-01 1.52E+00 1.76E-01 
-228 S.32E-01 2.61E-Ol 1.65E-01 

AC-228 7.49E-01 1.9SE-01 1.01E-01 
TH-228 6.93E-01 2.62E-Ol 5.59E-01 
RA-224 7.53E-Ol 2.92E-Ol 9.S2E-02 
PB-2l2 7.73E-01 1.33E-Ol 4.61E-02 
EI-212 S.OSE-Ol 3.69E-Ol 3.S2E-01 
TL-208 7.23E-Ol 1.69E-Ol 7.15E-02 

U-235 Not Detected --------- 2.93E-01 
TE-23l Not Detected -- ... ----- ... 1.51£+Ol 
PA-23l Not Detected ... ... ... ... ... ... ... ... ... 1..74£+00 
TR-227 Not Detected --------- 4.1.2£-01. 
RA-223 Not Detected ... ... ... .. ... ... .. ... ... 2.6S£-01 
RN-2l9 Not Detected ... ... ... ... ... ... ... - .. 4.90E-01 
PB-2l1 Not Detected --------- 1.13E+00 
T!"'-207 Not Detected -----.--- 1.79E+01 

JL"1- 24l Not Detected --------- 5.S1£-01 
FU-239 Not Detected --------- 5.32£+02 
N?-237 Not Detected --------- 4.54£-01 
PA-233 Not Detected --------- 7.09E-02 
TH'-229 Not Detected -- ... ------ 2.91E-01 

.. 



[Swmnary Report] - Sample D): : 70210519 

Nuclide 
Name. 

AG-l.OSm 
AG-l.l.Om 
SA-l.33 
BE-7 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-56 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
r-..'"E - 95 
NO-147 
NI-57 
RU-103 
RU-106 
SE-122 
SE-124 
SE-125 
SN-113 
SR-65 
~A-1B2 
7A-1B3 
TC-99m 
TL-20l 
XE-133 
Y-BB 
ZN-65 
ZR-9~ 

Aceiviey 
(pCi/gram ) 

Noe Deeeceed 
Not Deeected 
Not Deeected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.95E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma. 
Error .' ---------. 

2.94E+00 

MDA 
(pCi/gram 

5.13E-02 
4.20E-02 
8.13E-02 
3.15E-01 
1.52E+00 
1z65E-01 
3.53E-02 
6.60E-02 
2.89E-01 
4.87E-02 
3.69E-02 
4.20E-02 
4.45E-02 
2.93E-01 
5.83E-02 
4.58E-02 
l.l.l.E- 01 
2.36E-01 
1. 76E- 01 
9.26E-02 
1.20E-01 
3.97E-02 
4.23E-02 
3.30E-02 
3.29E-0l. 
5.10E-02 
4.28E-02 
5.1lE-01 
5.11E-02 
5.33E-01 
2.95E-01 
2.81E-01 
1.70E-01 
3.66E-02 
3.66E-01 
8,.74E-02 
3.74E-02 
1.02E-01 
4.69E-02 
4.73E-02 
1.93£-01 
6.73E-01 
2.03E+01 
3.74E-01 
3.5lE-01 
3_59E-02 
1.29E-01 
7.20E-02 

.. -~ .. 



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

12-18-97 11:03:55 ~ • 
~*T ••••• ***********************.*.*********.************************* ••• 

* Anal~zed-by: ~. ,. I ~ /1 ~'IS1' Reviewed by: 'j~/" /9 : 
**************.*** ****** •• J.**J******.*********~~.****.**~******** 
Customer : C.AAS/MAC (6134/SMQ) OtX)-[.t7 
Customer Sample ID : 036802-006 
Lab Sample ID : 70210520 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
D~tector Name 
Elapsed Live/Real Time 

MARINELLI LIQUID SAMPLE 
: 500.000 mL 

12-16-97 10:30:00 AM'" 
12-18-97 9:22:03 ~ 

: LAB02 
6000 / 6001 seconds 

Cormnents: 
**********************.************************************************** 

Nuclide Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL ------- ----------- ---------- -----------U-238 Not Detected --------- 1.67£+00 

TH-234 Not Detected --------- 3.95£-01 
RA-226 Not Detected --------- 4.82£-01 
PB-214 Not Detected --------- 5.56£-02 
BI-214 Not Detected --------- 6.38£-02 
PB-210 Not Detected -------_ .. 1.51£+01 

~-~32 Not Detected --------- 1.57£-01' 
-228 Not Detected --------- 1.34£-01 

AC-228 Not Detected --------- 8.35£-02 
TH-228 Not Detected ... ----- ... -- 5.18E-Ol 
RA-224 Not Detected ... -------- 1.26£-01 
PB-212 Not Detected -------_ ... 3.80£-02 
EI - 212 Not Detected --------- 3.09£-01 
TL-208 Not Detected --------- 7.18£-02 

U-235 Not Detected ... ... ... ... .. ... ... ... .. 1.60£-01 
TH-231 Not Detected ------ .. -- 6.72£+00 
PA-231 Not Detected -... ------- 1.04£+00 TH-227 Not Detected ... ... ... .. .. ... .. .. .. 1.45£-01 RA-223 Not Detected -------- .. 1.23£-01 RN-219 Not Detected -------- .. 2.62E-Ol PB-211 Not Detected --------- 6.16£-01 Ti.-207 Not Detected --------- 9.97£+00 
A!-1-241 Not Detected -... ---_ ... _- 2.36£-01 PU-239 Not Detected -------- .. 2.81£+02 NP-237 Not Detected --------- 2.00£-01 PA-233 Not Detected ... _------- 4.57£-02 TH-229 Not Detected --------- 1.57£-01 

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



[Summary ReporeJ - Sample 10: : 70210520 

Nuclide 
Nam~" 

AG-10Bm 
AG-llOm 
BA-133 
B£-7 

." CD-109 
CD-1l5 
CE-139 
C£-141 
C£-144 
CO-56 
aO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-152 
£U-154 
£U-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NE-95 
~u-147 
N:-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-1l3 
SR-S5 
TA-1S2 
TA-1S3 
TC-99m 
TL-201 
XE-133 
Y-aS 
ZN-€5 
Z.R-95 

Activity 
(pCi/mL ) 
--------~--

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
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 ----... '. --.- -

---------

---:'--=-'. 

MIlA 
(pCi/mL ) 

2.37£-02 
2.22E-02 
3.44E-02 
1.95E-01 
6.67E-01 
B~35E-02 
2.00E-02 
3.S6£-02 
1.55£-01 
3.15£-02 
2.01E-02 
2.29E-02 
2.59E-02 
1_86E-01 
2.88E-02 
2.33E-02 
6.03E-02 
1.07£-01 
8.92£-02 
4.95£-02 
6.42E-02 
2.35£-02 
2.78£-02 
2.12E-02 
3.13£-01 
3.40£-02 
2.55E-02 
2.85E-01 
2.77E-02 
4.27£-01 
1.07E-01 
l. 77£-01 
1.17£-01 
2.31£-02 
2.29£-01 
6.02E-02 
2.46E-02 
5.81E-02 
2.80E-02 
3.26£-02 
8.59E-02 
2.98£-01 
1.98£+01 
1.84£-01 
1.63£-01 
2.61£-02 
5.68£-02 
4.30E-02 



*.**** •• ****** •••••• **.* •••• ** ••• *.*********.**************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [e81 Laboratory] * 
~ 12-19-97 7:42:31 AM * 

* ****~**~*****+*************.****~****.****.* ••• ************************: 

* Analyzed-by:' ·,1/' 'i L'S'7 . Reviewed by:~ 1 t:I h-, * 
******.********* *****,*** ********************~~*~ '~ll.****.**.** 
CUstomer : C.AAS/MAC (63.34/SMQ) 
CUstomer Sample m LAB CONTROL SAMPLE USING CG134 
Lab Sample ID : 70210521 

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

-
MIXED GAMMA STANDARD CG234 

17000 !ach -
3.1-01-90 22:00:00 PM 
3.2-19-97 7:30:34 AM 
LAB 0 2 

600 / 605 seconds 

Comments: 
*****************************.**.*.******.******************************* 

Nuclide Activity 2-sigma. MeA 
Kame (pCi/Each ) Error (pCi/£ach ) 

------- . .. .. .. .. .. .. .. ... ... .. -... -------- -----------U-238 Not Detected _ ... ------- 2.09E+O" 
TE-234 Not Detected ------ .. -- 4.75£+03 
RA-226 Not Detected --------- 6.32£+03 
PE-214 Not Detected -... ------- 7.23£+02 
EI-214 Not Detected --------- 6.35£+02 
~=-210 Not Detected ... .. ... ... ... .. ... .. ... 2.66£+05 

tt;.-232 Not Detected --------- 2.29E+03 
RA-228 Not Detected --------- 2.74£+03 
AC-228 Not Detected --------- 1.59£+03 
TE-228 Not Detected ... ... .. .. ... .. .. .. .. 9.28£+0" 
R,A-224 Not Detected ... ... .. ... .. .. .. - ... 2.36£+03 
FE-212 Not Detected - ... .. ... .. .. .. ... - 6.80£+03 
EI-212 Not Detected ... ... .. ... -.. .. .. .. 6.02£+04 
TL-208 Not Detected ... ... .. ... .. .. .. ... ... 1.27£+0" 

U-235 Not Detected ... .. .. ... ... - ... .. ... 1.83£+03 
Tr.-231 Not Detected ... .. .. .. .. .. ... .. .. 8.42£+0" 
PA-231 Not Detected .. .. .. ... .. .. ... .. ... 1.50£+0" 
TF.-227 Not Detected ... .. .. .. .. ... - .. .. 2.53£+03 
RJ..- 223 Not Detected ... .. .. .. .. .. ... .. ... 1. 00£+26 
;;.N-219 Not Detected .. ... .. ... .. .. .. .. ... 5.74£+03 
FE-211 Not Detected ... .. ... ... ... .. .. .. ... 1.29£+04 
7L-207 Not Detected .. .. ... .. .. .. .. ... ... 2.23£+05 

P.,,!- 241 7.95£+04 1.44£+04 3.28£+03 
;;U-239 Not Detected .. .. .. .. .. .. .. .. ... 3.23£+06 
~;P-237 Not Detected .. .. ----. -- 2.48£+03 
FA-233 Not Detected . ------- - 6.37£+02 
:-E~229 Not Detected --. -. ---- 1.82£+03 

.. 



[Summary Report) - Sample ID: : 7021052l. 

Nuclide 
Name .. 

AG-108m 
AG-ll.Om 
BA-133 
BE-7 
CD-109 
CD-l.lS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-1S2 
EU-1S4 
EU-15S 
FE-59 
GD-l53 
HG-203 
1-131 
lR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NE-9S 
1'-1-0-147 
N!-57 
RU-103 
RU-106 
SB-122 
SE-124 
SE-l25 
SN-1l3 
SR.-85 
TA-182 
TA-1B3 
TC-99m 
TL-20l 
XE-l33 
Y-88 
ZN-65 
Z~.-95 

Activity 
(pCi/Each ) 
-----':..--.--

Not Detected 
Not Detected 
Not Detected 
Not Detected 

4.Ei7E+OS 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.99E+04 
Not Detected 
Not Detected 

7.20E+04 
Not Detected 
Noe Detected 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 
--------~-

4.35E+OS 

1.24E-FO'l 

1.03E+04 

---------

MDA 
(pCi/Each 

3.46E+02 
2.32E+06 
7.l.2E+02 
l..84E+1S 
3.31E+OS 
l.:OOE+26 
l..l.6E+OS 
1 •. OOE+26 
l..Ol.E+06 
S.SlE+12 
1.7SE+05 
4.0SE+13 
4.09E+02 
1.00E+26 
3.2l.E+03 
2.86E+02 
1.Ol.E+03 
2.70E+03 
3.l.0E+03 
3.47E+20 
l..3l.E+06 
2.04E+l9 
1.OOE+26 
l..23E+l3 
l..Ei7E+03 
l.OOE+26 
l..2l.E+05 
l.OOE+26 
1.42E+03 
l..OOE+26 
1.OOE+26 
l.OOE+26 
1.OOE+26 
l.OOE+26 
4.lEiE+OS 
l.OOE+26 
3.07E+1S 
6.Ei4E+03 
2.9l.E+09 
4. Ei2E+l4 
8.01E+09 
1.OOE+26 
1.OOE+26 
l.OOE+26 
l..OOE+26 
4.10E+09 
1.4EiE+06 
1.02E+lS 



• ••••••••••••••••••••••••••••••••••••• **.* •• * •••••••••••••••••••••••••••• * 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
~ Quality Assurance Report * 
,.,~*.*~** •• **.** •• *.** •• * •••••••••••••••••••••• ******.**.*********.*****.*. 

. _. " 

Report Date 
OA File 
Analyst 
Sample ID 
Sample Quantity 
Sample Date 
Measurement Date 
E+apsed Live Time 
Elapsed Real Time 

l2-19-97 7:43:10 AM 
: C:\GENIEPC\CAMFILES\LCS2.QAF 

GLS 
70210521 

1.00 
11-01-90 
l2-19-97 

Each 
12:00:00 PM 

7:30:34 AM 
600 seconds 
60S seconds 

Parameter Mean lS Error New Value < LU : SD : un : BS > 
-----.----.---- ----------. --_.-----.--
AM·241 Activity 8.410E-02 4.275E-03 

CS-137 Activity 6.995E-02 1.926E-03 

CO-60 Activity 7.770£-02 2.121£-03 

Flags Key: LU c Boundary Test 
SD = Sample Driven N-Sigma Test 
liD c User Driven N-Sigma Test 
=~ • Measurement Bias Test 

Reviewed by: 
/ " .. ' / 

v 

, .. 

----------- ------~-------------

7.951£-02 < 

7.200£-02 < 

8.006£-02 < 

\ 

:In 

: In ,. 

; . In'" . \. / . 
~~ 

,'?'dl ~ /,-. ,. 

> 

> 

> 

(Ab • Above , Be • Below ) 
(In • Investigate, Ac • Action) 
(In - Investigate, Ac • Action) 
(In. Investigate, Ac • Action) 

.' 





e 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 'nlerna' Lab 

••. _ ............. , Batch No. 760 o·~ J 
PAGE --1- OF _ ,_ 

AR/COC-C0604S----
Depl. N~.lMalISIOP: . !r~·'6 ."::11'~/f). _.. I~!! f .;\.":<':-. -!., ..•. :!.:ll~II:l., ·, · ltf1.,.: : '··! ;1 , ,:1 C .... II:I ... : #J I A _I r. I 

Bu~fnll ' . fJ/11 

. 1- : , . . . . ,"'II~t 

WHITE -T~ .... 01 ~y ... aUE. ~:~Cf:'la'J . YELLOW· SMO Copy " PI,Nk. Field Copy 



Organization: 

Project" Location: 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Other Information: 

u.'fA Si.- SU. 
~i'f' %,1(11 

Hazards/Speciallnstructions: 

C4-a. "# fkJ'{, )or7''fO " 

Co C-C"u tf' 
n.tfI.lU".,,'U Analysis 

Relinquished by ~1N..fi,..t.. Date 1-J.a.Jf:z TIme p'fpi, Date_l 1'1 Tlrtle9Q"3 4r'l 
Relinquished by 'ES bQIk-+<i Q Date ~ Time I'} Q s: ........:~~q;...--.-....- Dale Z,. TIme 11 c;, 5-

Relinquished by ::?c===::= Date"""il.Eli..L. TIme (J" J j Received by~~~::::s.=~~ Date \ Time Qq3. 
Re"nqUlshe._-£... .... ~ ____ Dale Time ____ ~(ed by Dale" Time --w 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-22-97 3:22:54 PM * 
************************************************************************* 

at ?f II ~ ~ ~0 * _* AIl9-lyzed by: . 1~3 01 Reviewed by: /,'Z 3 )") * 
*************** .... ,..* ~**'**** lr******************** * ***** ** ********* 
Customer : PAVLETICH/McLAUGBLIN (66 /SMO) 
Customer Sample ID· : 032513-005 . 
Lab Sample ID : 70009301 

SOLID SAMPLE 
gram 

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

: MARnmLLI 
783.000 

1-21-97 
1-22-97 

LAB 0 1 
6000 / 

12:40:00 PM 
1:37:07 PM 

Detector Name 
Elapsed Live/Real Time 6002 seconds 

Conunents: 
************************************************************************* 

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

------- ---------- -.-------- -.---.----
U-238 Not Detected --------- 1.25E+00 
TH-234 5.36E-Ol 3.0U-01 4.09E-01 
RA-226 1.06E+OO 5.26E-01 4.59E-01 
PB-214 4.78E-01 1.13E-01 4.92E-02 
BI-214 4.27E-01 9.79E-02 5.17E-02 

TH-232 6.35E-01 3.36E-01 1.56E-01 
RA-228 6.41E-01 3.33E-01 1.66E-01 e ~C-228 6.54E-01 1.94E-01 9.60E-02 
TH-22S 5.53E-01 3.25E-01 3.70E-01 
RA-224 6.44E-01 2.76E-01 S.76E-02 
PB-212 6.42E-01 1.24E-01 3.84E-02 
BI-212 7.90E-01 4.S7E-01 3.01E-01 
TL-20S 5.09E-01 1.54E-01 7.00E-02 

U-235 Not Detected --------- 1.76E-01 
TH-231 Not Detected --------- 1.64E+00 
PA-231 Not Detected --------- 1.2BE+OO 
TH-227 Not Detected --------- 2.93E-01 
RA-223 Not Detected --------- 1.21E-01 
RN-219 Not Detected --------- 3.55E-01 
PB-211 Not Detected -------- .. 7.S7E-01 
TL-207 Not Detected --------- 1.39E+01 

AM-241 Not Detected -.. ------- 1.61E-01 
PU-239 Not Detected --------- 3.17E+02 
NP-237 Not Detected -------- .. 2.44E-01 
PA-233 Not Detected --------- 5_33E-02 
TH-229 Not Detected --------- 1.94E-01 



(Smmnary Report) - sample ID: : 70009301 

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

------- ---------- -----.---- ----------
AG-1~Om Not Detected --------- 4.93E-02 
BA-I:.33 Not Detected -_ .. -- .... -:- 3.82E-02 
BE-7 Not Detected --------- 2.38E-0~ 

CD-~09 Not Detected --------- 6.~5E-0~ 

CD-~~5 Not Detected ... -------- 8.47E-02 
CE-~39 Not Detected .-------- 2.4~E-02 
CE-~4~ Not Detected .----.--- 4.0~E-02 
CE-H4 Not Detected .-------- L 73E-O~ 
CO-56 Not Detected --------- 3.97E-02 
CO-57 Not Detected --------- 2.~7E-02 

CO-58 Not Detected --------- 3.26E-02 
CO-60 Not Detected -~------- 3.83E-02 
CR-5~ Not Detected .-------- 2.~7E-0~ 
CS-B4 Not Detected --------- 3.66E-02 
CS-B7 2.5~E-01 5.63E-02 2.35E-02 
EU-~52 Not Detected --------- 2.55E-01 
EU-154 Not Detected --------- L 79E-01 
EU-155 Not Detected --------- 9.78E-02 
FE-59 Not Detected --------- B.02E-02 
GD-153 Not Detected --------. 7.41E-02 
HG-203 Not Detected --------- 2.69E-02 
I-131 Not Detected --------- 2.89E-02 
IR-192 Not Detected --------- 2.52E-02 
K-40 1.73E+01 2.69E+00 2.87E-01 
MN-54 Not Detected --------. 3.50E-02 
MO-99 Not Detected .-------- 3.26E-01 
NA-22 Not Detected --------- 4.62E-02 e NA-24 Not Detected -----.--- 1.05E-0~ 
NB-95 Not Detected --------- 1.37E-01 
ND-147 Not Detected --------- 2.06E-01 
NI-57 Not Detected --------. 7.22E-02 
RU-103 Not Detected --------. 2.73E-02 
RU-106 Not Detected --------- 2.93E-01 
SB-122 Not Detected -----.--- 5.UE-02 
SB-124 Not Detected --------- 2.93E-02 
SB-125 Not Detected --------- 7.99E-02 
SR-85 Not Detected --------- 3.66E-02 
TA-182 Not Detected --------- 1_57E-0~ 
TA-183 Not Detected --------- L58E-01 
TC-99m Not Detected --------- 3.73E-0~ 
TL·;ZOl Not Detected --- .. - .. --- 8.70E-02 
XE-133 Not Detected --------- L 02E-01 
Y-88 Not Detected --------- 2.65E-02 
ZN-65 Not Detected -------- .. 1.OSE-01 
ZR-95 Not Detected --------- 6.28E-02 



***************************************************************'*'*'*'*'*'*'**'*'* 
'* Sandia·National Laboratories '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* 1-22-97 5:13:05 PM "* 

.*::::::*:::***::r**'**'******i;;*;****::::::::*:::*;;2:*********:*;:*;;:*'*'**: 
'***'****'**.**'****'***. **/~':'**.'****"'*****""""""""*""*""** * .... **fJr"f'*'I**~****'* 
CUstomer '): PAVLETICH/McLAUGHLIN (668 ) 
CUstomer Sample r.o : 032515-003 . 
Lab Sample ID 70009302 

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

M1UUNELLI 
858.000 

1-21-97 
1-22-97 

LAB 0 1 
6000 / 

SOLID SAMPLE 
gram 
1:10:00 PM 
3:25:30 PM 

6002 seconds 

Comments: 
***********************************************************************'** 

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

------- ---------- ---- ... ----- ----------
U-238 Not Detected --------- 1.18E+00 
TH-234 Not Detected --------- 4.79E-Ol 
RA-226 LOOE+OO 4.20E-Ol 4.24E-Ol 
PB-214 4.20E-01 9.4SE-02 4.31E-02 
BI-214 4.03E-Ol 9.7SE-02 4.65E-02 

TH-232 S.67E-Ol 6.31E-Ol 1.29E-Ol e.RA
-
228 S.78E-Ol 1.SOE-Ol 1. SU:- 01 

.~C-228 S.29E-Ol 3.44E-Ol S.19E-02 
TH-228 4.2SE-Ol 2.44E-Ol 3.21E-Ol 
RA-224 S.70E-Ol 2.91E-Ol 7.61E-02 
PB-212 S.32E-Ol 1.lSE-Ol 3.60E-02 
BI-212 4.92E-01 3.2SE-Ol 3.0lE-Ol 
TL-208 4.71E-Ol 2.SSE-Ol 6.33E-02 

U-23S Not Detected --------- l.S9E-Ol 
TH-23l Not Detected -_ ... - ... _ ... _- 1.S9E+00 
PA-231 Not Detected --------- 1.l9E+00 
TH-227 Not Detected -------- ... 2.64E-Ol 
RA-223 Not Detected ------ ... -- 1.13E-Ol 
RN-219 Not Detected -------- ... 3.26E-Ol 
PB-211 Not Detected --------- 7.22E-Ol 
TL-207 Not Detected -------- ... L29E+Ol 

AM-241 Not Detected --------- 1.S1E-Ol 
PU-239 Not· Detected --------- 2.98E+02 
NP-237 Not Detected --------- 2.22E-Ol 
PA-233 Not Detected -------- ... 4.92E-02 
TH-229 Not Detected -------- ... 1. 83E- 01 



rsummary R.epert] - Sample m: : 70009302 

Nuclide 
Name 

AG-llOm 
BA-~33 
BE-7 
CD-~09 
CD-1l5 
CE-~39 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-B4 
CS-137 
EU-152 
EU-154 
EU-~55 
FE-59 
GD-~53 
HG-203 
I-131 
IR-~92 

. K-40 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-~2S 
SR-8S 
TA-182 
TA-183 
TC-99m 
TL-20l 
XE-133 
Y-BB 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Not Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 

7.83E-02 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 

~.89E+Ol 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detected 
Net Detec;:ted 

2-sigma 
Errer 

.' --------+-

2.85E+OO 

MDA 
(pCi/gram) 

3.56E-02 
3.72E-02 
2.~8E-01 
5.3SE-01 
7.93E-02 
2.l9E-02 
3.71E-02 
~.61E-01 
3.S1E-02 
2.l0E-02 
3.22E-02 
3.62E-02 
1.97E-O~ 
3.S4E-02 
2.26E-02 
2.27E-01 
1.64E-O~ 
9.03E-02 
7.24E-02 
6.9SE-02 
2.43E-02 
2.44E-02 
2.3SE-02 
2.S2E-O~ 
3.44E-02 
3.1SE-Ol 
4.30E-02 
1. 01E-Ol 
1.24E-Ol 
1.93E-Ol 
6.82E-02 
2.S4E-02 
2.68E-01 
4.98E-02 
2.81E-02 
7.23E-02 
3.30E-02 
l.SSE-Ol 
1.49E-01 
3.99E-Ol 
8.33E-02 
~.OOE-O~ 
2.71E-02 
1.00E-Ol 
S.S2E-02 

.. 



************************************************************************* 
* Sandia National x.boratories '* 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* 1-22-91 7:03:29 PM '* 
***********************************************************************'** e Analyzed by: ~ t~/9.7 Reviewed by:;;2: ,{,. ~7 : ****~***********~~**~ *****~~***t****************** ****~~~:**'**'*'* 
CUstomer . : PAVLETICR/McLAOGHLIN (6685 ) 
CUstomer Sample ID : 032517-005 . 
Lab sample ID 70009303 

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

: MARINELLI SOLID SAMPLE 
644.000 gram 

1~21-97 10:55:00 AM 
1-22-97 5:1S:52 PM 

LAB 0 1 
6000 / 6002 seconds 

Corranents: 
'*'************************************************************************ 

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

------- ---------- ------.--- -------_ .... 
U-238 Not Detected - .. ------- 1.29E+00 
TH-234 Not Detected --------- 5.82E-01 
RA-226 1.11E+00 S.51E-01 S.35E-Ol 
PB-2l4 4.57E-01 9.57E-02 5.03E-02 
BI-214 4.S2E-Ol 2.09E-01 5.29E-02 

TH-232 6.23E-Ol 3.53E-Ol 1.6GE-01 
RA-228 5.69E-Ol 2.29E-Ol 1. 71E-Ol 

e·CJ228 5.21E-Ol 1.95E-01 9.15E-02 
.. 'H-228 2.73E-Ol 3.21E-Ol S.22E-Ol 
RA-224 6.4SE-01 2.4SE-01 1. OGE-01 
PB-2l2 S.99E-01 1.l4E-Ol 4.13E-02 
BI-212 6.36E-01 6.06E-Ol 3.62E-Ol 
TL-2DB 4.74E-01 1.38E-Ol 6.87E-02 

U-235 Not Detected ---- .. - ....... 1.BOE-D1 
TH-23l Not Detected ---- .. ---- 1.B5E+OD 
PA-231 Not Detected ---- ... ---- 1.42E+00 
TH-227 Not Detected --------- 3.12E-Ol 
RA-223 Not Detected --------- 1..33E-01 
RN-219 Not Detected - ... ------- 3.99E-01 
PB-211 Not Detected ---- ... ---- B.B3E-Ol 
TL-2D7 Not Detected --------- 1.50E+Ol 

AM-24l Not Detected - ... ------- 1.G4E-01 
PU-239 Not Detected ---- ... ---- 3.4BE+02 
NP-237 Not Detected --------- 2.S7E-01 
PA-233 Not Detected --------- S.61E-02 
TH-229 Not Detected --------- 2.01E-Ol 



[Slllnmary Report] - Sample ID: : 70009303 

Nuclide 
Name 

AG-llOm 
BA-J:33 
BE-7 
CD-J.09 
CD-1J.5 
CE-139 
CE-141 
CE-J.44 
CO-56 
CO-57 
CO-SB 
CO-60 
CR-S1 
CS-134 
CS-137 
EU-152 
EU-154 
EU-1S5 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-54 
MO-99 
NA-22 
NA-24 
NE-9S 
ND-147 
NI-57 
RU-103 
RU-106 
5B-122 
5B-124 
53-125 
SR-B5 
TA-1B2 
TA-1B3 
TC-99m 
':'L-201 
XE- :..33 
Y-BS 
ZN-65 
ZR-95 

Activity 
(pCi/gram) 

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

3.llE-Ol 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.30E+OJ. 
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 

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

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

7.71E-02 

2.17E+OO 

MDA 
(pCi/gram) 

S.96E-02 
4.29E-02 
2.79E-OJ. 
B_71E-OJ. 
9.B8E-02 
2.SSE-02 
4.22E-02 
J..79E-01 
3.B6E-02 
2.37E-02 
3.57E-02 
4.1J.E-02 
2.28E-01 
4.1.3E-02 
2.B4E-02 
2.4BE-01 
1.89E-Ol 
1.00E-Ol 
7.66E-02 
7.9SE-02 
2.9SE-02 
3.32E-02 
2.74E-02 
3.04E-01 
3.S3E-02 
3.7BE-Ol 
4.SSE-02 
1.36E-Ol 
l.S0E-01 

.2.2BE-01 
9.07E-02 
3.14E-02 
3.13E-Ol 
S.S6E-02 
3.22E-02 
B.23E-02 
4.06E-02 
1.71E-01 
1.67E-Ol 
7.3BE-OJ. 
9.9BE-02 
1..2SE-Ol 
2.9BE-02 
1..11E-Ol 
6.19E-02 



************************************************************************* 
* Sandia Ratioaal Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1-23-97 8:42:33 AM '* 

4It:*::::::::*:::***+********lj**i::*******::::::::*:::************~*~;~:~**: 
********'11:*******.* **'i~****'!r********************** *****~~:"'~~*"''''* 
CUstomer .' : PAVLETICH/McLAOGHLIN (6685h 0) 
CUstomer Sample ID 032519-005 
Lab Sample ID 70009304 

Sample Description 
Sample Quantity 
Sample Date/T~e : 
Acquire Start Date/Time : 
Detector Name 
Elapsed Live/Real Time 

MARINELLI 
764.000 

1-21-97 
1-23-97 

LABOl 
6000 / 

SOLID SAMPLE 
gram 
1:50:00 PM 
6:58:12 AM 

6002 seconds 

Comments: 
*****************************************************'"******************* 

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

--- .. --- ---------. ---------- ----------
U-238 Not Detected --------- 1.02E+00 
TH-234 5.68E-Ol 2.96E-Ol 4.SSE-01 
RA-226 1.33E+00 6.41E-Ol 5.26E-Ol 
PB-214 S.52E-Ol 1.08E-01 4.65E-02 
BI-214 S.51E-Ol 1.13E-01 4.95E-02 

TH-232 6.21E-Ol 3.87E-Ol 1.50E-Ol 
RA-228 7.04E-Ol 2.48E-Ol 1.S6E-01 

eAC-228 6.6SE-Ol 2.21E-Ol 9.84E-02 
TH-228 4.64E-Ol 3.4SE-Ol 3.96E-Ol 
RA-224 7.73E-Ol 2.92E-01 7.69E-02 
PB-212 6.63E-Ol 1.36E-01 3.98E-02 
BI-212 7.34E-Ol 4.42E-Ol 3.13E-Ol 
TL-20B 6.14E-Ol 1. 6SE-0l 6.S7E-02 

U-235 Not Detected --------- 1.73E-Ol 
TH-231 Not Detected --------- 1.7SE+OO 
PA-231 Not Detected --------- 1.31E+OO 
TH-227 Not Detected --------- 3.02E-Ol 
RA-223 Not Detected --------- 1.30E-Ol 
RN-219 Not Detected --------- 3.S3E-Ol 
PB-211 Not Detected --------- 7.94E-Ol 
TL-207 Not Detected --------- 1. 35E+Ol 

AM-241 Not Detected --------- 1.60E-Ol 
PU-239 Not Detected .-------- 3.26E+02 
NP-237 Not Detected --------- 2.S2£-01 
PA-233 Not Detected --------- 5.60E-02 
TH-229 Not Detected --------- 1.92E-Ol 

.' 



(SUIIIDV'ry Report) - Sample 

Nuclide Activity 
Name (pCi/gram) 

-------

ZD: : 70009304 

2-sigma 
Error 

MDA 
(pCi/gram) 

AG-220m Not Detected --------. 3_40E-02 
BA-133 Not ·Detected --- .. ----- 4.00E-02 
BE-7 Not Detected --------- 2.34£-01 
CD-209 Not Detected --------- 5.85£-01 
CD-225 Not Detected --------- 1.05£-01 
C£-239 Not Detected --------- 2.46£-02 
CE-241 Not Detected --------- 4.16£-02 
CE-244 Not Detected --------- 1.76£-01 
CO-56 Not Detected --------- 2.34E-02 
CO-57 Not Detected --------- 2.23E-02 17 tj- ff'/J 
CO-58 .... -----------7~.a"z~i~e~3------~z~.~5~z~i~e3~-------1.43E-02~~~~ 
CO-60 Not Detected --------- 3.74E-02 
CR-52 Not Detected --------- 2.08E-01 
CS-234 Not Detected --------- 3.98£-02 
CS-137 3.37£-02 1.81£-02 2.22£-02 
EU-152 Not Detected --------- 2.43£-01 
£U-154 Not Detected --------- 1.83£-01 
£U-155 Not Detected --------- 9.93£-02 
FE-59 Not Detected --------- 7.31£-02 
GD-153 Not Detected --------- 7.42E-02 
HG-203 Not Detected --------- 2.87£-02 
I-131 Not Detected --------- 3.04£-02 
IR-192 Not Detected --------- 2.58£-02 
K-40 1.50E+01 2.34£+00 2.47£-01 
MN-54 Not Detected --------- 3.42£-02 
MO-99 Not Detected --------- 4.02E-01 
NA-22 Not Detected --------- 4.46£-02 
NA-24 Not Detected --------- 2.34£-01 
NB-95 Not Detected --------- 1.60£-01 
ND-147 Not Detected --------- 2.09£-01 
NI-57 Not Detected --------- 1.03£-01 
RU-103 Not Detected --------- 2.77E-02 
RU-106 Not Detected --------- 2.96£-01 
SB-122 Not Detected --------- 6.10E-02 
SB-124 Not Detected --------- 2.94E-02 
SB-125 Not Detected --------- 7.88£-02 
SR-85 Not Detected --------- 3.75£-02 
TA-182 Not Detected --------- 1.65£-01 
TA-183 Not Detected --------- 1.72E-01 
TC-99rn Not Detected --------- 2.46E+00 
TL-201 Not Detected --------- 1.07E-01 
XE-133 Not Detected --------- 1.33E-01 
Y-88 Not Detected --------- 2.56£-02 
ZN·65 Not Detected --------- 1.09E-01 
ZR· 95 Not Detected - - - - - - - - - 5.78£- 02 



************************************************************************* 
* Sandia National Laboratories ,.. 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ,.. 
,.. ~-23-97 ~0:28:45 AM * 
************************************************************************* e: Analyzed by: ~/. t3h7 Reviewed b y :;;2- ! /z 'J 1-7 : 
***_***********'If~***********'****~***************** ********'1:*****,..* 
CUstomer I : PAVLETICH/McLAUGHLIN (668 MO) 

e 

CUstomer Sample ID 032521-005 
Lab Sample ID 70009305 

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

: MARINELLI 
: 500.000 

1-21-97 
1-23-97 

: LABOl 
6000 / 

LIQUID SAMPLE 
mL 
9:55:00 AM 
8:45:33 AM 

6001 seconds 

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

Nuclide Activity 2-sigma MeA 
Name (pCi/mL ) Error (pCi/mL 

------- ---.------ .--------- ----------U-238 Not Detected --------. 7.64E-Ol 
TH-234 Not Detected --------- 2.22E-Ol 
RA-226 Not Detected --------- 4.84E-Ol 
PB-214 Not Detected --------- 5.64E-02 
BI-214 Not Detected - .. ------- 7.01E-02 

TH-232 Not Detected --------- L49E-Ol 
RA-228 Not Detected --------- L54E-Ol 
AC-228 Not Detected --------- 1.02E-Ol 
TH-228 Not Detected --------- 5.23E-01 
RA-224 Not Detected --------- ~.43E-01 
PB-21.2 Not Detected -------- ... 3.78E-02 
BI-212 Not Detected --------- 3.26E-01 
TL-208 Not Detected -... ------- 7.60E-02 

U-235 Not Detected -------- ... L21E-01 
TH-231 Not Detected --------- 1.00E+00 
PA-231 Not Detected --------- ~.02E+00 
TH-227 Not Detected --------- L53E-Ol 
RA-223 Not Detected --------- 7.29E-02 
RN-219 Not Detected --------- 2.71E-Ol 
PB-211 Not Detected ----- ... --- 6.29E-01 
TL-207 Not Detected ----- ... --- 9.22E+00 

AM-241 . Not Detected --------- 1.02E-Ol 
PU-239 Not Detected --------- 2.27E+02 
NP-237 Not Detected --------- L33E-Ol 
PA-233 Not Detected - ... ------- 4.25E-02 
TH-229 Not Detected ----_ .. _- ... 1.26E-01 

. . 



[Summary Report] - Sample ID: . 70009305 . 
Nuclide Activity 2-sigma MDA 

Name (pCi/mL ) Error (pCi/mL ) 

------- ---------- ---------- ----------
AG-l.l.Om Not Detected --------- 2.33E-02 
BA-a.33 Not .Detected ---~----- 2.B8E-02 
BE-7 Not Detected . --------- 2.00E-Ol. 
CD-l.09 Not Detected --------- 4.61.E-Ol. 
CD-1.1.5 Not Detected --------- 7.0BE-02 
CE-1.39 Not Detected --------- 1..B3E-02 
CE-1.41. Not Detected --------- 2.B3E-02 
CE-1.44 Not Detected --------- 1.. 25E-Ol. 
CO-56 Not Detected --------- 3.2SE-02 
CO-57 Not Detected --------- 1..S5E-02 
CO-58 Not Detected --------- 2.SBE-02 
CO-60 Not Detected -.-------- 2.S9E-02 
CR-51 Not Detected --------- 1..67E-Ol. 
CS-134 Not Detected --------- 2.76E-02 
CS-137 Not Detected --------- ·2.61.E-02 
EU-152 Not Detected --------- 1..90E-Ol. 
EU-154 Not Detected --------- 1.1.4E-Ol. 
EU-155 Not Detected --------- 6.3BE-02 
FE-59 Not Detected --------- 4.Sl.E-02 
GD-153 Not Detected --------- 4.93E-02 
HG-203 Not Detected --------- 2.1.2E-02 
I-131. Not Detected --------- 2.24E-02 
IR·192 Not Detected --------- 2.09E-02 
K-40 Not Detected --------- 2.B3E-Ol. 
MN-54 Not Detected --------- 2.43E-02 
MO-99 Not Detected --------- 2.95E-Ol. 
NA-22 Not Detected --------- 2.7BE-02 
NA-24 Not Detected --------- 1..94E-Ol. 
NB-95 Not Detected --------- 9.94E-02 
ND-147 Not Detected --------- 1.. BOE-Ol. 
NI-S7 Not Detected --------- 8.42E-02 
RU-103 Not Detected --------- 2.29E-02 
RU-106 Not Detected --------- 2.07E-Ol. 
SB-122 Not Detected --------- 4.77E-02 
SB-1.24 Not Detected --------- 2.46E-02 
SB-12S Not Detected --------- 6.0BE-02 
SR-8S Not Detected --------- 3.26E-02 
TA-182 Not Detected --------- 8.B9E-02 
TA-183 Not Detected --------- 1..14E-Ol 
TC-99m Not Detected --------- 3.72E+OO 
TL-201 Not Detected --------- 6.09E-02 
XE-133 Not Detected --------- 8.52E-02 
Y-S8 Not Detected --------- 3.80E-02 
ZN-65 Not Detected --------- 5.55E-02 
ZR-95 Not Detected --------- 4.61E-02 



Page of 

Survey #: 
***********************************************************~*~*~*~*~*~.~T~T~*~T~.~.~.~'" 
* Sandia National Laboratories . '" 

~~ Radiation Protection Sample Diagnostics Program [88l Laboratory] * 
.. l-23-97 lO:46:37 AM '" 

:*::;:::*::***:;;;'~*i;i;;*~***~**:::::::*:;~sz:**********;~*;"'J;****: 
"'******************,.w******~*********************** ******~f*~~*****", 
Customer : PAVLETICR/McLAUGHLJ:N (66 /SMO) 
Customer Sample ID LAB CONTROL SAMPLE USJ:NG CGl.34 
Lab Sample ID : 70009306 

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

MIXED GAMM1L STANDARD CGl.34 
.l.7000 Each -

l.l.-Ol-90 l.2:00:00 PM 
l.-23-97 l.0:33:32 AM 

LABOl. 
600 / 605 seconds 

Comments: 
*"'***"'***********************************************************"'******* 

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

------- ... --------- ---------- ----------
U-238 Not Detected --- .. ----- 8.33E+03 
TH-234 Not Detected --------- 3.l.8E+03 
RA-226 Not Detected --------- S.82E+03 
PB-214 Not Detected --------- 7.l.4E+02 
B1-214 Not Detected --------- 6.79E+02 

e~'H:232 Not Detected --- .. ---- .. 2.l.SE+03 
RA-228 Not Detected --------- 3.33E+03 
AC-228 Not Detected --------- l..82E+03 
TH-228 Not Detected --------- 6.S8E+04 
RA-224 Not Detected --------- 3.20E+03 
PB-212 Not Detected ------ ... -- 4.79E+03 
B1-212 Not Detected -------_ ... 5.05E+04 
TL-208 Not Detected --------- 1. Ol.E+04 

U-235 Not Detected ------ ... -- l.44E+03 
TH-23l Not Detected --------- .l. .l.SE+04 
PA-231 Not Detected --------- l..46E+04 
TH-227 Not Detected ------ .... -- 2.42E+03 
RA-223 Not Detected --------- 1.00E+26 
RN-219 Not Detected --------- S.98E+03 
PB-211 Not Detected --------- l.34E+04 
TL-207 Not Detected --------- 2.S2E+OS 

AM-24l 8.7lE+04 l..42E+04 l.SSE+03 
PU-239 Not Detected --------- 2.58E+06 
NP-237 Not Detected --------- l..7l.E+03 
PA-233 Not Detected --------- 6.24E+02 
TH-229 Not Detected --------- l.48E+03 



[summary Report] - Sample 

Nuclide Activity 
Name (pCijEach) 

AG-110m 
BA-133 
BE-7 
CD-109 
CD-Us 
CE-139 
CE-l41. 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-13l 
IR-192 
K-40 
MN-54 
MO-99 
NA-22 
NA-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 

Not Detected 
Not Detected 
Not Detected 

3.44E+05 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.33E+04 
Not Detected 
Not Detected 

6. 71E+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

In: : 70009306 

2-sigma. 
Error 

1.11E+05 

-.- -------
1.00E+04 

S .97E+03 

Page __ _ of 

Survey #: ____________ _ 

MDA 
(pCi/Each) 

9.30E+05 
6.S3E+02 
2.61E+16 
1.21E+05 
1.00E+26 
2.03E+07 
1.00E+26 
3.52E+05 
3.36E+11 
4.23E+04 
1.91E+12 
4.46E+02 
1.00E+26 
2.61E+03 
3.33E+02 
4.15E+03 
2.94E+03 
1.84E+03 
2.47E+18 
3.79E+05 
1.39E+17 
1.00E+26 
S.60E+11 
1.S7E+03 
6.60E+04 
1.00E+26 
1.34E+03 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
1.02E+20 
2.33E+05 
1.00E+26 
7.56E+13 
5.47E+03 
1.42E+13 
1.2SE+09 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
5.1SE+OS 
6.74E+OS 
3.45E+13 



.~: ************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program w 
* Quality Assurance Report w 

************************************************************************ww 

.' 
Report Date 
QA File 
Analyst 
Sample m 
Sample Quantity 
Sample Date 
Measurement Date 
Elapsed Live Time 
Elapsed Real Time 

Parameter 

~-23-9' ~0:47:20 AM 
C:\GENIEPC\CAMFILES\LCS~.QAF 
FCD 
70009306 

~.OO Each 
: 1~-0~-90 ~2:00:00 PM 

1-23-97 ~0:33:32 AM 
600 seconds 
605 seconds 

Mean ~S Error New Value < LU : SD : un : BS > 
----------- .. _-- ----------- ------------ ----------- ---------------------
AM-241 Activity 8.781E-02 2. 719E-03 

CS-137 Activity 6.889E-02 1.668E-03 

CO-60 Activity 7.S64E-02 3.096E-03 

Flags Key: LU - Boundary Test 

Reviewed by: 

SD - Sample Driven N-Sigma Test 
un - User Driven N-Sigma Test 
BS - Measurement Bias Test 

~«. 

8.709E-02 < > 
~ 0,1'-. W 

6.713E-02 ~.-a- 7 
< ~: : > 

7.32~E-02 < > 

(Ab - Above , Be - Below ) 
(In - Investigate, Ac - Action) 
(In - Investigate, Ac - Action) 
(In - Investigate, Ac - Action) 
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CONTINUATION FORM 
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Hn[]IH National Laboratories 
Radlallon Protect/on Sample Diannnctt 

Customer: Hazards/Special Inslructions: 

Organlzallon: 

Project locallon: 

Phone: 

Date Results Needed: 

suspect Isotopes: pu , (k 

Case Number: 1tJ,.. t.%of,otJ 

by 

..L..:.::..LJL...L.i~...L. Received by -E=~2~1!e\~~~'Oalle -1I4~!.L..4L/--
_____ Received by _______ -.::::...-

Dale Recelvee:' by ________ _ Oale _____ _ 

RPSD·0602·02.1 



• 



Records Center Code: ERI1~/57A1DAT 

.. 

SMO ROUTING FORM - RESULTS FROM RPSD LAB 

Project Name: Central Coyote Test Area, 
Site57A 

SNLTuk~der: ~AAS~~ ____ __ 

Final Transmittal To: ~AAS~~ ____ -

SMO Project Coordinator: ~SAIH==:--___ 

ARCOC Lab Labm 

510117 RPSD 701100 e __ 
Date 

Filed in Records Center: 

Cue No.IService Order: 7%15.%20300/ 
CFO!15 

0raJMaiI Stop: 613411148 

Date Transmitted: 01108198 

Saaaple Ship Date: IVl"" 

TrusmhUd~ ________________ _ 

CommenD: ________________________________________________ _ 

Received (Records Ceater) By: ___________ _ 





************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [BBl Laboratory] * 
'" 12-16-97 12:39:29 PM '" 
***"'*****"'*"'*********************************************"'*************** 

tit ~alyzed-bY: :;?:. /l. 117 If., Reviewed by: '" ~.A l~ 1/ bl~7 : 
*****'****,******* . *****:,t***{,~ ........ ***.*************~* *:V*,,*L.********1Ir* 
CUstomer : C.AAS/MAC (6134/SMO) 
Customer Sample ID : 036B25-003 
Lab Sample ID : 70210001 

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

: MARINELLI 
: B45.000 

12-15-97 
l.2-16-97 
LAB02 

6000 / 

SOLID SAMPLE 
gram 
2:00:00 PM 

10:56:39 AM 

6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) ------- ---------.- ---------- -----------U-238 Not Detected --------- 2.B7E+00 

TE-234 Not Det-ected .-------- 5.29E-Ol 
RA-226 1.40E+OO 5.34E-Ol 4.17E-Ol 
PE-214 6.60E-Ol 1.14i-Ol 4.00E-02 
EI-214 5.71E-Ol 2.19E-Ol 4.59E-02 
PE-210 Not Detected --------- 3.l.5E+Ol 

e-rH-232 5.94E-Ol 3.24E-Ol l..23E-Ol 
;A-22S 5.93E-Ol 2.4lE-Ol. 1.S3E-Ol 

AC-22S 6.1.1E-Ol 1.71E-Ol 7.23E-02 
TH-22S 5.43E-Ol 2.B4E-Ol 4.47E-Ol 
RA-224 6.92E-Ol 2.6SE-Ol 6.09E-02 
PE-212 6.16E-Ol 1.12E-Ol 3.S0E-02 
EI-212 6.03E-Ol 3.49E-Ol 2.59E-Ol 
TL-208 5.74E-Ol 1.31E-Ol S.90E-02 

U-235 Not Detected .--- ... --- 2.l.3E-Ol 
TE-231 Not Detected .----.--- 1.l.3E+Ol 
PA-231 Not Detected --------- 1.2BE+OO 
TH-227 Not Detected --------- 2.94E-Ol 
RA-223 Not Detected .-------. 1.BSE-Ol 
RN-219 Not Detected --------- 3.31E-Ol 
PE-211 Not Detected .-------- 7.S6E-Ol 
TL-207 Not Detected --------- 1.lBE+0l. 

AM-241 Not Detected .-------. 4.16E-Ol 
PU-239 Not Detected --------. 3.92E+02 
NP-237 Not Detected --------- 2.6BE-Ol PA-233 Not Detected --------- S.OBE-02 
TH-229 Not Detected --------- 2.21E-01 
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%1): : 70210001 

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

------- .--------- ---------- ------.---
AG-1.08m - Not Detected --------- 3.36£-02 
AG-110m Not Detected _ .. _ .... - - .0. 2.95£-02 
EA-133 Not Detected --------- 5.94£-02 
B£-7 Not Detected --------- 2.14£-01 
CD-109 Not Detected --------- 9.09£-01 
CD-l.l.5 Not Detected --------- 7.34£-02 
CE-139 Not Detected --------- 2:60£-02 
CE-141 Not Detected --------- 4.67£-02 
CE-144 Not Detected --.------ 2.14£-01 
CO-56 Not Detected --------- 3.06£-02 
CO'57 Not Detected --------- 2.67£-02 
CO·58 Not Detected --------- 2.77£-02 
CO'60 Not Detected --------- 3.29£-02 
CR-51 Not Detected --------- 2.01£-01 
CS-134 Not Detected --------- 4.04£-02 
CS'137 2.33£-02 1.43E-02 1.74£-02 
£U'152 Not Detected --------- 8.03£-02 
EU-154 Not Detected --------- 1.55£-01 
£0-155 Not Detected --------- 1.31£-01 
F£·59 Not Detected --.------ 6.24£-02 
GD-153 Not Detected --------- 9.4:7E-02 
HG-203 Not Detected --.------ 1.48£-02 
I-131 Not Detected ------.-- 2.70£-02 
IR-192 Not Detected ------.-- 2.35£-02 
K-40 1. 58E+01 2.67£+00 2.48£-01 
MN-S2 Not Detected --.------ 2.88£-02 e MN-54 Not Detected ------.-. 3.01£-02 
MO-99 Not Detected --------- 2.63£-01 
NA-22 Not Detected --------- 3.69£-02 
NA-24 Not Detected --------- 7.40£-02 
NB-9S Not Detected --------- 1.61£-01 
ND-147 Not Detected --------- 1.80£-01 
NI-57 Not Detected --------- 3.36E-02 
RU-103 Not Detected --------- 2.59E-02 
RU-106 Not Detected ____ a_ea. 2.59£-01 
SB-122 Not Detected ___ a_a_e. 4.41£-02 
SB-124 Not Detected --------- 2.55£-02 
SB-125 Not Detected ____ a_ea. 7.18£-02 
SN·113 Not Detected --------- 3.27£-02 
SR-SS Not Detected ---- ... _.-- 3.19£-02 
TA-1S2 Not Detected ------ ... -- 1.29£-01 
TA-1S3 Not Detected --------- 4.02£-01 TC-99m Not Detected --------- 3.11£-01 TL-201 Not Detected --------- 2.00£-01 XE-133 Not Detected --------- 1.69E-01 Y-SS Not Detected --------- 2.24£-02 ZN-65 Not Detected --------- 8.70£-02 ZR-95 Not Detected --------- 4.82£-02 
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************************************************************************* 
* Sandia ktional Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-16-97 2:24:27 PM * 
************************************************************************* e ~YZecl-bY: r /-z./r, I~ i Reviewed bY:~ 1~ .. h~h7 : 
*********_********* ***************.************~t*,*******.*****.*** 
Customer : C.MB/MAC (6134/SMO) 
Customer Sample : 036826-003 
Lab Sample ID : 70210002 

Sample Description : ~I 
Sample Quantity : 766.000 
Sample Date/Time : 12-15-97 
Acquire Start Date/Time : 12-16-97 

SOLID SAMPLE 
gram 
2:30:00 PM 

12:41:45 PM 
Detector Name : LAB02 
Elapsed Live/Real Time : 6000 / 6003 seconds 

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

Nuclide Activity 2-sigma MeA -Name (pCi/gram ) Error (pCi/gram ) ------- -.--------- ---------- -----------U-238 Not Detected --------- 3.10£+00 
TH-234 Not Detected --.----.- 7.37£-01 
RA-226 1.70E+00 6.03E-Ol '4 .95E- 01 
PB-214 6.78E-Ol 1.16£-01 4.53£-02 
BI-214 6.42£-01 1.20£-01 4.75£-02 
PB-210 Not Detected --------- 3.31£+01 

e"':'H-232 6.34£-01 3.36E-Ol 1.28£-01 
.~-228 6.80£-01 2.35E-Ol 1.36£-01 
AC-228 6.87E-Ol l.84£-01 7.58£-02 
TH-228 6.19£-01 3.02£-01 4.43£-01 
RA-224 5.17£-01 1.71£-01 7.83E-02 
PB-212 6.11£-01 1.02£-01 3.63£-02 
BI-212 S.OSE-01 
TL-208 

3.59£-01 2.S2E-Ol 
5.82£-01 1.77£-01 6.06E·02 ~~ 

U-235 :.:!!~ 9i ii.96e 9: 2 .40£-01~;~ (ljl1/1; 
TH-231 Not Detected ----.---- 1.21£+01 
PA-231 Not 
TH-227 Not 
RA-223 Not 
RN-219 Not 
PB-211 Not 
TL-207 .Not 

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

Detected -------.-
Detected --.------
Detected ---------Detected ---------Detected --.-.----
Detected ---- .. --.-
Detected ----.----Detected ---------Detected ---------Detected ---------Detected --.-.----

1.37£+00 
3.17E-Ol 
1.97£-01 
3.63£-01 
8.18£-01 
1.28£+01 

4.53E-01 
4.20E+02 
2.48£-01 
5.58£-02 
2.34£-01 

.. ... 



[SU!l!'Mry Report] - Sample m: : 70210002 

Nuclide 
Name 

AG-l08m 
AG-ollOm" 
BA-l33 
BE-7 
CD-l09 
CD-1l5 
CE-l39 
CE-Hl 
CE-l44 
CO-56 
CO-57 
CO-5B 
CO-60 
CR-51 
CS-l34 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
loIN-52 
loIN-54 
MO-99 
NA-22 
NA-24 
NB-S5 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-113 
SR-B5 
TA-1B2 
TA-1B3 
TC-S9m 
TL-201 
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 
Not Detected 

1.77E-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.70E+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

.Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Irror 

-... ':" ---.. -

1.37E-02 

2.55E+00 

--------.-

---------

MDA 
(pCi/gram ) 

3.89E-02 
3.08E-02 
6.421-02 
2.36E-01 
8.42E-01 
8.04E-02 
2:84E-02 
5.25E-02 
2.34E-Ol 
3.44E-02 
2_87E-02 
3.031-02 
3.471-02 
2.191-01 
4.651-02 
1.781-02 
8.641-02 
1.791-01 
1.421-01 
6.981-02 
9.771-02 
3.091-02 
2.89E-02 
2.551-02 
2.43E-01 
3.111-02 
3.251-02 
2.851-01 
4.021-02 
8.761-02 
1.751-01 
1.911-01 
6.901-02 
2.781-02 
2.711-01 
4.801-02 
2.95E-02 
7.721-02 
3.46E-02 
3.501-02 
1.441-01 
4.371-01 
4.051-01 
2.081-01 
1.861-01 
2.41E-02 
9.871-02 
5.381-02 



************************************************************************* 
* Sandia lfaticmal x.boratories * 
... Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-1.6-97 4:09:22 PM * 
************************************************************************* e ~YZed-bY: r /~JI'?/r;., R.eviewed by: t..~ 1 ... 1 )~lqJ : 
*********'******** ******"l**/r**** .... *************~b*w..*';,.I;""********** 
Customer : C.AAS/MAC (61.34/SMO) 
Customer Sample : 036827-003 
Lab Sample ID : 7021.0003 

Sample Description MARINELLI 
Sample Quantity 826.000 
Sample Date/Time : 12-15-97 
Acquire Start Date/Time : 12-16-97 
Detector Name LAB 0 2 
Elapsed Live/R.eal Time 6000 / 

SOLID SAMPLE 
gram 
2:30:00 PM 
2:26:36 PM 

6003 seconds 

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

Nuclide Activity 2-sigma. MeA 
Name (pCi/gram ) Error (pCi/gram ) ------- ----------- ---------. -----------U-238 Not Detected --------- 2_96£+00 

TH-234 6.97£-01 2.95£-01 4.60£-01 
RA-226 1.63£+00 5.59£-01 5.36£-01 
PE-214 6.14£-01 2.02£-01 4.21£-02 
EI-214 5.83£-01 1.16£-01 4.27£-02 
PE-210 Not Detected -- .. ------ 3.02£+01 

eTIi
-
232 6.20£-01 3.10£-01 1.25£-01 

LA-228 5.23£-01 2.92£-01 1.50£-01 
AC-228 5.82£-01 1.40£-01 7.29£-02 
TH-228 7.72£-01 1.91£-01 4.54£-01 
RA-224 5.94£-01 3.20£-01 7.45£-02 
PE-212 6.39£-01 1.11£-01 3.71£-02 
EI-212 6.83£-01 3.25£-01 2.69£-01 
TL-208 5.59£-01 1.41£-01 5.80£-02 

U-235 Not Detected -----.-.- 2.19£-01 
TH-231 Not Detected --------- 1.15£+01 
PA-231 Not Detected --------- .1.29£+00 
TH-227 Not Detected -------.- 3.06£-01 
RA-223 Not Detected -- .. ---- .... 1.88£-01 
RN-219 Not Detected --------- 3.31£-01 
PE-211 Not Detected --------- 7.32£-01 
TL-207 Not Detected --------- 1.19£+01 

AM-241 Not Detected --------- 4.27£-01 , 
PU-239 Not Detected ----.---- 3.99£+02 ~~~~ NP-237 2.5913 B1 i.Z1S 8: 2.46£-01J""'" 
PA-233 Not Detected --------- 4.94£-02 ?- f; TH-229 Not Detected --------- 2 .28£-01 I~/?I 

. 

." 
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[Summary Repore) - Sample m: : 70210003 

Nuclide 
Name 

AG-l:08m; 
AG-llOm 
BA-133 
B£-7 
CD-l09 
CD-115 
C£-139 
C£-141 
C£-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
£U-152 
EU-154 
£U-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9S 
ND-147 
NI-57 
RU-103 
RU-106 
S8-122 
SB-124 
SB-125 
SN-113 
SR-8S 
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 
Not Detected 

2.06£-02 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.68£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

1.65E-02 

2.50£+00 

---------

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

MDA 
(pCi/gram 

3.61£-02 
2.82£-02 
5.93£-02 
2.18£-01 
8.36£-01 
8.02£-02 
2.68£-02 
4.77£-02 
2.23£-01 
3.16£-02 
2.76£-02 
2.93£-02 
2.96£-02 
2.07£-01 
4.14£-02 
1.96£-02 
8.31£-02 
1.68£-01 
1.34£-01 
6.44£-02 
9.65£-02 
2.84£-02 
2.85£-02 
2.37£-02 
2.38£-01 
2.98£-02 
3.00£-02 
2.80£-01 
3.75£-02 
8.47£-02 
1.71£-01 
1.90£-01 
7.02£-02 
2.56£-02 
2.58£-01 
4.62£-02 
2.62£-02 
6.99£-02 
3.26£-02 
3.30£-02 
1.34£-01 
4.17£-01 
4.62£-01 
1.98£-01 
1.77E-01 
2.32£-02 
9.21£-02 
5.06£-02 



************************************************************************* 
* . sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] • 
• 12-17-97 9:35:19 AM • 

4II*:::::::;::::**9:.********~*:~;~i;~****::::::::*:::~*::~**:~~::;;:;******: 
***************** *******,**J*****~************~J~*~~'J.******. CUstomer : C.AAS/MAC (6134/SMO) 
CUstomer Sample ID : 036828-003 
Lab Sample ID : 70210004 

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

MARINELLI SOLID SAMPLE 
892.000 gram 

12-15-97 2:50:00 PM 
:. 12-16-97 4:11:35 PM 
: LAB02 

6000 / . . 6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) ------- .---------- ---------- -----------U-238 Not Detected -.------- 2.75£+00 

TH-234 8.57£-01 .3.93£-01 4.99£-01 
RA-226 1.60£+00 1.01£+00 4.94E-01 
PE-214 5.53E-01 9.90E-02 3.81E-02 
EI-214 5.58£-01 1.44£-01 4.31£-02 
PE-210 Not Detected --------- 2.85£+01 

eTIi
-
232 5.40£-01 2.65£-01 1.15E-Ol 

~-228 5.51£-01 1.63E-Ol 1.26E-01 
AC-228 5.16E-Ol 1.27E-Ol 7.29E-02 
TH-228 6.96£-01 2.06E-Ol 3.95E-Ol 
RA-224 4.82E-Ol 1.78E-Ol 7.27E-02 
PE-212 5.65E-Ol 1.28E-01 3.19E-02 
EI-212 5.98E-Ol 3.16E-Ol 2.66E-01 
TL-208 5.27£-01 1.12E-Ol 5.23E-02 

U-235 Not Detected --------- 2.09E-01 
TH-231 Not Detected --------- 1.09E+Ol 
PA-231 Not Detected --------- 1. 17E+00 
TH-227 Not Detected --------- 2.79E-Ol 
RA-223 Not Detected --------. 1.80E-01 
RN-219 Not Detected --------- 3.24E-Ol 
PE-211 Not Detected --------- 7.34E-01 
TL-207 Not Detected -.---- .. -- 1.11£+01 

AM-241 Not Detected --------- 4.08E-01 PU-239 Not Detected --------- 3.76£+02 
NP-237 Not Detected --------- 2.45£-01 PA-233 Not Detected --------- 4.78E-02 
TH-229 Not Detected --------- 2.16£-01 

. " ." ....... : ", 
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[Summary Report] - Sample m: : 10210004 

Nuclide 
Name 

Ace ivi ey 
(pCi/gram ) 

2-sigma 
Error 

MDA 
(pCi/gram ) 

AG-10am Noe Deteceed --------- 3_32£-02 
AG-llOm' Noe Deteceed -----::.-.:- 2.19£-02 
BA-133 Not Detected --------- S.46£-02 _A ~~J 
BE-' Not Detected --------- 2.0S£-01 ~/~~~~~ 
CD-109'--------~1~.~3J~E~le~e~--_55~.1=2~E~e~:~------8.33£-01,. 
CD-11S Not Detected --------- 7~60£-02 
CE-139 Not Detected --------- 2.4S£-02 
CE-141 Not Detected --------- 4.61E-02 
CE-144 Not Detected --------- 2.01£-01 
CO-56 Not Detected --------- 3.01£-02 
CO-57 Not Detected --------- 2.57E-02 
CO-58 Not Detected --------- 2.71E-02 
CO-60 Not Detected --------- 2.94£-02 
CR-51 Not Detected --------- 2.00£-01 
CS-134 Not Detected --------- 3.97E-02 
CS-137 Not Detected --------- 2.95£-02 
EU-152 Not Detected --------- 7.73£-02 
£0-154 Not Detected --------- 1.52£.01 
EU-155 Not Detected --------. 1.26£-01 
FE-59 Not Detected .-------- 6.13E-02 
GD-1S3 Not Detected .----.--- 8.99E.02 
HG-203 Not Detected --------. 2.62E-02 
1-131 Not Detected --------- 2.S5E-02 
1R-192 Not Detected --------- 2.26E-02 
K-40 1.61E+01 2.37E+00 2.1S£-01 
MN-52 Not Detected --------- 3.02£-02 
MN-54 Not Detected --------- 2.74£-02 
MO-99 Not Detected --------- 2.51£-01 
NA-22 Not Detected - •..• --.- 3.32E-02 
NA-24 Not Detected .-------- 9.25£-02 
NB-95 Not Detected --------- 1.58E-01 
ND-147 Not Detected --------- 1.71E-01 
NI-57 Not Detected --------- 6_84E-02 
RU-103 Not Detected --------- 2.40£-02 
RU-106 Not Detected --------- 2.43E-01 
SE-122 Not Detected --------- 4.28E-02 
SE-124 Not Detected --------- 2.43£-02 
SB-12S Not Detected --------- 6.70E-02 
SN-113 Not Detected --------- 3.16E-02 
SR-SS Not Detected --------- 2.99£-02 
TA-1S2 Not Detected --------- 1.2SE-01 
TA-1B3 Not Detected --------- 4.07E-01 
TC-99m Not Detected --------- 5.09£-01 
TL-201 Not Detected --------- 1.94£-01 
XE-133 Not Detected --------- 1.73£-01 
Y-SS Not Detected --------- 2.01£-02 
ZN-65 Not Detected --------- 8.50£-02 
ZR-95 Not Detected --------- 4.59£-02 

.e 



************************************************************************* 
* Sandia Ratioaal Laboratories * 
* Radiation Protection Sample Diagnostics Program rSSl Laboratory] * 
* 12-16-97 7:39:31 ~ * 
************************************************************************* e ~YZed-bY: ~ /"Z./'7;" Reviewed by: ~tA )~l'~JOI : 
****'*'*'*** .... *****'*.,; **",,***,*'l***,*,,*******,**,****,***,*,*~;{**~ ,*Ii .; .... *'****** 
Customer : C.AAS/MAC (6134/SMO) 
Customer Sample ID 036S29-003 
Lab Sample In 70210005 

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

: ~I SOLID SAMPLE . . 924.000 gram 
12-15-97 3:30:00 PM 
12-16-97 S:56:46 PM 
LAB02 

6000 / 6003 seconds 

COnmlents: 
r*_**,*,*****************************************************'*******'**'***** 

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

------. ----------- ---------- -----------U-238 Not Detected ----.---- 2.S1E+OO 
TH-234 8.36E-Ol 3.44E-Ol 5.1SE-01 
RA-226 1.S0E+00 6.S1E-01 4.6SE-Ol 
PB-214 6.S7E-Ol 1.09E-Ol 3.94E-02 
BI~214 6.lSE-Ol 1.13E-Ol 4.23E-02 
PB-210 Not Detected --------- 2.9SE+Ol e ""H-232 6.22E-Ol 2.87E-Ol 1.19E-Ol 
;A-228 6.24E-Ol 9.70E-02 1.30E-Ol 

AC-228 S.71E-Ol 1. 60E- 01 7.27E-02 
TH-228 S.44E-Ol 3.60E-Ol 4.24E-Ol 
RA·224 S.90E-Ol 1.S2E-Ol S.23E-02 
PB·212 S.SSE-Ol 1.07E-Ol 3.27E-02 
B1-212 6.2SE-Ol 2.71E-Ol 2.46E-Ol 
TL-208 S.27E-Ol 4.27E-Ol S.92E-02 

U-235 Not Detected --------- 2.06E-Ol 
TH-231 Not Detected --------- 1.07E+Ol 
PA-231 Not Detected --------- 1.22E+OO 
TH-227 Not Detected --------- 2.SSE-Ol 
RA-223 Not Detected -.----_ ... - 1. 78E-Ol 
RN-219 Not Detected ------- ... - 3.11E-Ol 
PB-211 Not Detected -.----- ... - 7.09E-Ol 
TL-207 Not Detected --------- 1.OSE+Ol 

AM-241 Not Detected --------- 4.11E-Ol 
PU-239 Not Detected --------- 3.S6E+02 
NP-237 Not Detected --------- 2.5lE-Ol 
PA-233 Not Detected --------- 4.S7E-02 
TH-229 Not Detected --------- 2.1SE-Ol 

" ~. ,". ~ '. . . 
.. <.i-' 
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[Summary Report] - Sample m: : 70210005 

Nuclide 
Name 

AG-l-08m 
AG-l.l.Om 
BA-133 
BE-7 
CD-109 
CD-llS 
CE-139 
CE-14l 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-sl 
CS-134 
CS-137 
EU-ls2 
EU-1S4 
EU-1S5 
FE-S9 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-9s 
ND-147 
NI-57 
RU-103 
RU-106 
SB-122 
SE-124 
SB-125 
SN-1l3 
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 
Not Detected 

2.l9E-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 
Not Detected 
Not Detected 

2-sigma 
Error 

----~----

1.32E-02 

2.2SE+OO 

MOA 
(pCi/gram ) 

3.2BE-02 
2_6SE-02 
S.73E-02 
2.12E-Ol 
S.Sl.E-Ol 
7.63E-02 
2.S4E-02 
4.SSE-02 
2.l.3E-Ol 
2.9SE-02 
2.6:5-02 
2.SSE-02 
2.96E-02 
2.02E-Ol 
4.06E-02 
1.69E-02 
7.S7E-02 
l..SOE-Ol 
1.27E-Ol 
S.97E-02 
9.2SE·02 
2.74E·02 
2.6SE-02 
2.30E-02 
2.36E-Ol 
2.6lE-02 
2.92E-02 
2.60E-Ol 
3.27E-02 
9.22E-02 
l.63E-Ol 
1.7lE-Ol 
3.69E-02 
2.42E-02 
2.37E-Ol 
4.26E-02 
2.S4E-02 
6.97E-02 
3.l0E-02 
2.96E-02 
1.26E-Ol 
4.09E-Ol 
S.77E-Ol 
2.04E-Ol 
l.72E-Ol 
2.l9E-02 
B.S7E-02 
4.S3E-02 

-';, ; 
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************************************************************************* 
* Sandia Natiaaal Laboratories * 
* Radiaeion Proeeceion Sample Diagnostics Program [881 Laboraeory] * 
* 12-17-9' 1:55:13 PM * 
************************************************************************* _* ~&lyzecfbY: /J-- ILj" It; '7 Reviewed by: ~ ;; .... J", Ie'} : 
****************i~*********/~*****************~*~~'~******** 
Customer : C.AAS/MAC (6134/SMQ) 
Customer Sample ID : 036830-003 
Lab Sample ID 70210006 

Sample Description 
Sample Quaneity 
Sample Date/Time 
Acquire Stare Date/Time 
Deeeceor Name 
Elapsed Live/Real Time 

MARINELLI SOLID SAMPLE: 
947.000 gram 

12-15-97 3:50:00 PM 
: 12-16-97 7:41:39 PM 

LAB02 
6000 / 6003 seconds 

Conunenes: 
************************************************************************* 

Nuclide Aceivity 2-sigma MIlA 
Name (pCi/gram 2rror (pCi/gram ) 

... -- ... --- --- ... ------- ---------- -----------U-238 Noe Deeected --------- 2.642+00 
TH-234 8.72£-01 4.38£-01 5.06£-01 
RA-226 1.28£+00 4.22£-01 4.042-01 
PB-214 6.512-01 1.09£-01 3.652-02 
BI-214 5.632-01 1.392-01 3.932-02 
PB-210 Not Detected -.------- 2.802+01 e TIi-232 5.06£-01 2.792-01 1.222-01 
AA-22S 5.l1E-01 1.4S2-01 1.19£-01 
AC-228 5.92£-01 1.37E-01 6.172-02 
TH-228 5.56£-01 1.552-01 3.742-01 
RA-224 6.36E-01 2.01E-01 6.302-02 
PB-212 5.46£-01 9.53£-02 3.272-02 
BI-212 5.07E-01 2.3l£-Ol 2.482-0l 
TL-20S 4.74E-01 1.3l£-01 5.21"02 _ j~ 
U-235 Not Detected -.- ..... ---- 1.96£-01 ...--J...::c.1:.i: 1/ 1~7 TH-231 :.1::.99 1.71E 99 1.02E+01fo· I 17) 
PA-231 Not Detected --------- 1.12E+OO 
TH-227 Not Detected --------- 2.67E-01 
RA-223 Not Detected --------- 1.732-01 -j~ Jll ~,,/~, RN-219 2.71£ sa 2.SSE e: 3.02E-01/1..-1' tA.':': 
PB-211 Not Detected -... ------- 6.70E-01 
TL-207 Not Detected -... ------- 1.092+01 

AM-241 Not Detected ------- .. - 3.87£-01 
PU-239 Not Detected --------- 3_57E+02 
NP-237 Not Detected .. _----- .. - 2.43E-01 
PA-233 Not Detected ------- .. - 4.65£-02 
TH-229 Not Detected ... -------- 2.06E-01 

" 
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[St11mnary Report] - Sample m: : 70210006 

Nuclide Activity 2-sigma MDA e Name (pCi/gram ) Error (pCi/graDl ) 
--.---- ---------- -.-------- ----------AG-l:OBm Not Detected -.. --." ........... 3.26E-02 
AG-llOm Not Detected --------- 2.68E-02 
BA-l33 Not Detected --------- 5.5'E·02 ~ BE-7 Not Detected --------- 2.00E-Ol ~ ~ 
CD-l09 : .: IE i :8 5.52= e: 8.25E-0~1~ 11./17/57 
CD-l15 Not Detected --------- 7.31E-02 
CE-139 Not Detected -.------- 2.44E-02 . 
CE-l4l Not Detected --------- 4.36E-02 
CE-l44 Not Detected --------- 1.99E-01 
CO-56 Not Detected --------- 2. Bl.E-02 
CO-57 Not Detected --------- 2.46E-02 
CO-58 Not Detected - ... ------. 2.56E-02 
CO-60 Not Detected --------- 2.98E-02 
CR-51 Not Detected --------- 1.93E-01 
CS-l34 Not Detected --------- 3.86E-02 
CS-137 3.47£-02 2.5S£-02 1.82E-02 
EU-lS2 Not Detected --------- 7.40E-02 
EU-154 Not Detected -.------- 1.S1E-01 
EU-155 Not Detected --------- 1.24£-01 
FE-59 Not Detected --------- 5.76E-02 
GD-153 Not Detected --------- 8.58£-02 
HG-203 Not Detected --------- 2.S1E-02 
1-131 Not Detected --------- 2.54E-02 
IR-192 Not Detected ------.-- 2.2SE-02 
K-40 1.42E+01 2.07E+00 2.lSE-01 
MN-52 Not Detected --------- 2.S6E-02 e MN-54 Not Detected --------- 2.76E-02. 
MO-99 Not Detected - ... ------- 2.52E-01 NA-22 Not Detected --------- 3.35E-02 NA-24 Not Detected --------- 9.18E-02 NE-95 Not Detected -------- .. 1.55E-01 ND-147 Not Detected ------ .. -- 1.69E-01 N1-57 Not Detected --------- 6.47£-02 RU-103 Not Detected --------- 2.33£-02 RU-106 Not Detected --------- 2.38£-01 S8-122 Not Detected -.------- 4.20E-02 S8-124 Not Detected --------- 2.49E-02 58-125 Not Detected --------- 6.57E-02 5N-113 Not Detected -----_ .. -- 2.91E-02 SR-85 Not Detected --------- 2.93E-02 TA-182 Not Detected --------- 1.2S£-01 TA-183 Not Detected --------- 3.91E-01 TC-99m Not Detected --------- 6.47£-01 TL-201 Not Detected -------- .. 1.89£-01 XE-133 Not Detected --------- 1.65E-01 Y-88 Not Detected --------- 2.10E-02 ZN-65 Not Detected --------- 8.60E-02 ZR-95 Not Detected --------- 4.51E-02 

• 



••••••••••• ***.*.** •••••••••••••••••••••••••••••• **.* •• *****.****** •• **** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-16-97 11:09:26 PM * 
••• **************.***** •• ***.****.*************.****.*.****************** 

e~ ~YZed-bY: 9- fl./I? 1~7 Reviewed by:~ J"7I-..}Tll"Qi : 
***************** * •••• I~.J •• *.********.**.***.~*****l** **.******** 
Customer : C.AAS/~ (6134/SMO) 
Customer Sample ID : 036831-003 
Lab Sample ID : 70210007 

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

Conunents: 

MARINELLI SOLID SAMPLE 
: 924.000 gram 

12-15-97 4:05:00 PM 
: 12-16-97 9:26:37 PM 

LAB 0 2 
6000 / 6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram Error (pCi/gram ) .------ .-.---.---- ---------- -----------U-238 Not Detected --------. 2.84£+00 

TH-234 1.39£+00 5.02E-Ol 5.34£-01 
RA-226 2.19£+00 7.53£-01 5.02£-01 
PB-214 7.96E-Ol 1.37E-Ol 3.67£-02 
B1-214 7.30E-01 3.61£-01 4.16£-02 
PB-210 1.21£+01 1.23£+01 1. 87E+Ol e TH-232 5_11£-01 2.66£-01 1.12£-01 
RA-228 4.57£-01 1.48£-01 1.10£-01 
AC-228 5.40£-01 1.57£-01 7.33£-02 
TH-22B 4.96E-01 1.85£-01 3.99£-01 
RA-224 5.42£-01 1.70£-01 6.39£-02 
PB-212 5.32£-01 9.07£-02 3.26£-02 
81-212 5.58£-01 3.10£-01 2.41£-01 
TL-208 4.44£-01 5.74£-01 5.00E-02 -

U-235 :. i i: e:. :.91= e: 2.14£-01~d~ 
TH-231 Not Detected .-------- l.On-Ol 7..; /<7 PA-231 Not Detected --------- 1. 2 O£+OO i ,., 
TH-227 Not Detected --------- 2.64£-01 
RA-223 Not Detected --- ... ----- 1.82£-01 
RN-219 Not Detected --------- 3.04£-01 
PB-211 Not Detected .-------- 6.94£-01 
TL-207 Not Detected --------- 1.12£+01 

AM-241 Not Detected --------- 3.96£-01 
FU-239 Not Detected ... _---- .. -- 3.71£+02 
NP-237 Not Detected --------- 2.50£-01 
PA-233 Not Detected --------- 4.85£-02 
TH-229 Not Detected --------- 2.14E-Ol 

.' 
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[Summary Report] - Sample ID: : 70210007 

Nuclide 
Name 

AG-l0Sm 
AG-1l0m 
BA-B3 
BE-7 
CD-l09 
CD-115 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NS-95 
ND-147 
NI-57 
RU-103 
RU-106 
SE-122 
SE-124 
SE-125 
SN-1l3 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.21£+01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

----.-.----

1.85E+00 

MDA 
(pCi/gram ) 
----------
3.03E-02 
2.53£-02 
6.03£-02 
2.10£-01 
8.48£-01 
7 .. 69£-02 
2.50£-02 
4.71£-02 
2.0S£-01 
2.89£-02 
2.61£-02 
2.54£-02 
2.89E-02 
1.95£-01 
4.18£-02 
2.74£-02 
7.87£-02 
1.40£-01 
1.29E-01 
5.88E-02 
8.87E-02 
2.59E-02 
2.55£-02 
2.25£-02 
2.03E-01 
2.87£-02 
2.74E-02 
2.66£-01 
3.39£-02 
1.08£-01 
1.55£-01 
1.73£-01 
3.73E-02 
2.29£-02 
2.30£-01 
4.56£-02 
2.45E-02 
6.67E-02 
3.12E-02 
2.83£-02 
1.30E-01 
4.06£-01 
8.13£-01 
2.02£-01 
1.81£-01 
2.40£-02 
8.95£-02 
4.59£-02 

~ " - .-, ...... 
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******************************************************************~**~*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-17-97 2:56:26 PM * 
************************************************************************* e ~YZe~fbY: r. IL!'; ('I'? Reviewed by:...JIlI i.:::tJ'"l')t4/ : *****.**************.********'~****************~*~ *~ ~*********** 
CUstomer : C.AAS/MAC (6134/SMO) 
CUstomer Sample : 036832-003 
Lab Sample ID : 70210008 

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

: MAlUNELLI SOLID SAMPLE 
: 672.000 gram 
: 12-15-97 1:30:00 PM 

12-16-97 11:11:42 PM 
LAB 0 2 

: 6000 / 6002 seconds 

Cormnents: 
************************************************************************* 

Nuclide Activity 
Name (pCi/gram ) 

------- -----------
U-238 Not Detected 
TH-234 1.03E+00 
RA-226 1.35E+00 
PB-214 6.62E-01 
BI-214 6.38E-01 
PB-210 Not Detected 

e't'H-232 6_95E-Ol 
:.A-228 6.96E-01 

AC-22S 6_56E-01 
TH-22S 7.28E-01 
RA-224 7.57E-01 
PB-212 6.87E-01 
BI-212 6.71E-Ol 
TL-20S 5.76£-01 

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

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

2-sigma 
Error 

----------
---------
5_74E-Ol 
9.01£-01 
1.18E-01 
1.30E-01 

---------
3_82E-Ol 
2.05E-01 
1.77E-01 
2.44E-01 
4.24E-Ol 
1.44E-01 
3.87E-01 
1.31£- 01 

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

MDA 
(pCi/gram ) 
-----------
3.17E+OO 
6_15E-01 
6.08E-01 
4_53E-02 
5_llE-02 
3_52E+Ol 

1.36E-01 
1.39E-01 
7.86E-02 
4.62E-01 
7.39E-02 
3.97E-02 
3_14E-Ol 
7.06E-02 

2.46E-01 
1.29E+01 
1.44E+00 
3.44E-Ol 
2.15E-01 
3.76E-01 
8.33E-Ol 
1.40E+01 

4.74E-01 
4.35E+02 
3.19E-01 
5.78E-02 
2.46E-Ol 

. . 
. . '. ~ 
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(Summary R.eport) - Sample 

Nuclide Activity 
Name (pCi/gram ) 

XD: : 70210008 

2-sigma 
Error 

MeA 
(pCi/gram ) 

AG-10Bm. Not Detected --------- 3.97£-02 
AG-110m Not Detected --------- 3.17£-02 
EA-133 Not Detected --------- 6.79£-02 -t 
~:r09 _______ N_o_t~~~~~i&ia&ct~li~~~ ___ -~9~~~;~e£~--~e*:~-------i:~g~:g~~.~JP.9t#~~ 
CD-ll.5 Not Detected --------- 1.02£-01 /.JI7!~7 
C£-139 Not Detected --------- 2.97£-02 . ~r 
C£-141 Not Detected --------- 5.51£-02' 
C£-144 Not Detected --------- 2.41£-01 
CO-56 Not Detected --------- 3.78£-02 
CO-57 Not Detected --------- 3.08£-02 
CO-58 Not Detected --------- 3.27£-02 
CO-60 Not Detected --------- 3.46£-02 
CR-S1 Not Detected --------- 2.36£-01 
CS-134 Not Detected --------- 4.73£-02 
CS'137 Not Detected --------- 3.45£-02 
EU·152 Not Detected --------- 9.25£-02 
EU·154 Not Detected --------- 1.B3£-01 
EU-155 Not Detected --------- 1.50£-01 
FE·59 Not Detected --------- 6.93£-02 
GD·153 Not Detected --------- 1.02£-01 
EG-203 Not Detected ____ eo_e. 3.18£-02 
1'131 Not Detected --------- 3.21£-02 
!R'192 Not Detected --------- 2.71£-02 
K-40 1.47£+01 2.BO£+00 2.77£-01 
MN·52 Not Detected --------- 3.22£-02 
MN-54 Not Detected --------- 3.30£-02 
MO-99 Not Detected --------- 3.20£-01 
NA·22 Not Detected --------- 4.39£-02 
NA·24 Not Detected --------- 1.67£-01 
~~·95 Not Detected. ____ eo_e. 2.0B£-01 
ND·147 Not Detected --------- 2.13£-01 
NI·57 Not Detected --------- 5.6B£-02 
RU·103 Not Detected --------- 2.98£-02 
RU-106 Not Detected -.------- 2.98£-01 
S5-122 Not Detected -----.--- 5.65£-02 
S=·124 Not Detected --.------ 3.07£-02 
53-125 Not Detected -----.--- 8.43£-02 
SN·113 Not Detected --------- 3.69£-02 
SR·BS Not Detected -----.--- 3.84£-02 
TA-1B2 Not Detected -------.- 1.42£-01 
TA·1B3 Not Detected --------- 4.93£-01 
TC-99m Not Detected --------- 1.59£+00 
TL·201 Not Detected --------- 2.54£-01 
XE·133 Not Detected --------- 2.27£-01 
Y·BB Not Detected --------- 2.71£-02 
ZN·65 Not Detected --------- 9.89£-02 
ZR-95 Not Detected --------- 5.93£-02 

..... 



****** ••••••••• * ••••••••••••••• * •••••••••••••••• **.********************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 12-17-97 3:24:03 PM * 
***************************.*********.*********************************** e ~lyzed-bY: ? /"1-/17 /tf7 R.eviewed by: ~ J~J IbJo-, : 
*****************"* *.* .... *******'~.******************~**+*~* ***'********* 
Customer : C_AAS/MAC (6134/SMO) 
Customer Sample : 036833-003 
Lab Sample ID : 70210009 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/R.eal Time 

: MARINELLI SOLID S»!PLE 
748.000 gram 

12-15-97 11:20:00 AM 
12-17-97 12:56:36 AM 
LAB02 

: 6000 / 6003 seconds 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pCi/gram ) ------- ----------- ---------- -----------U·238 Not Detected -- .. ------ 3.09E+00 

TH-234 9.97E-Ol 5.93E-01 5.E8E-01 
RA-226 1.54E+00 6.37E-01 5.06E-01 
PB-214 6.65E-01 1.25E-01 4.68E-02 
BI-214 6.03E-01 l.54E-01 4.98E-02 
PB-210 Not Detected ------- .. - 3.31E+01 

eTH
-
232 5.75E-01 2.93E-Ol 1.45E-Ol 

A-228 7.14E-01 2.10E-01 1.45E-01 
AC-228 7.22E-01 1.70E-01 7.50E-02 
TH-228 4.99E-01 l.99E-01 4.72E-01 
RA-224 5.95E-01 2.53E-01 8.55E-02 
PB-212 6.51E-01 1.11.E-Ol 3.40E-02 
EI-212 6.42E-01 3.99£-01 2.88E-0l 
TL-208 6.30£-01 2.56£-01 5.99E-02 ,f~ 
U-235 . -~- s: :. S7E _. --- 91 2.30E-01~ 
TH-231 Not Detected --------- 1.19'+01 ? I ; PA-231 Not Detected --------- 1.. 39E+00 IJ. i7 " TH-227 Not Detected ----- .. --- 3.20£-01 
RA-223 Not Detected ----_._-- 2.04E-01 
RN-219 Not Detected --------- 3.52E-01 
PB-211 Not Detected -- .. ------ 8.13E-01 
TL-207 Not Detected" --------- 1.34E+Ol 

AM-241 Not Detected ----- .. --- 4.46E-01 
PU-239 Not Detected --------- 4.26E+02 
NP-237 Not Detected --------- 2.76E-01 PA-233 Not Detected --------- 5.53£-02 
TH-229 Not Detected --------- 2.36E-01 

.' . . .. ~ ... 
-.. ~~~ .:,.:~:':'"";'_:.~::~i:::': . 
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[Summary Report] - Sample %0: . 10210009 . 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram Error (pCi/gram ) 
------- ---------- ---------- ----------
AG-l08m Not Detected --------- 3.71E-02 .' AG-llOm Not Detected --------- 2.86E-02 
BA-133 Not Detected --------- 6.40E-02 
BE-7 3.31E-Ol 1.50E-Ol 1.49E-Ol 
CD-l09 Not Detected --------- 9.37E-Ol 
CD-1l5 Not Detected --------- 9.90E-02 
CE-139 Not Detected --------- 2.83E-02 
CE-141 Not Detected --------- 5.05E-02 
CE-144 Not Detected --------- 2.26E-Ol 
CO-56 Not Detected --------- 3.33E-02 
CO-57 Not Detected --------- 2.92E-02 
CO-58 Not Detected --------- 3.02E-02 
CO-60 Not Detected --------- 3.49E-02 
CR-51 Not Detected --------- 2.32E-Ol 
CS-134 Not Detected --------- 4.40E-02 
CS-137 Not Detected --------- 3.13E-02 
EU-152 Not Detected --------- 8.71E-02 
EU-154 Not Detected --- .. ----- 1.74E-01 
EU-155 Not Detected --------- 1.40£-01 
FE-59 Not Detected --------- 6. 91E- 02 
GD-153 Not Detected --------- 9.64E-02 
HG-203 Not Detected --------- 3.03E-02 
I-131 Not Detected --------- 3.03E-02 
IR-192 Not Detected --------- 2.61E-02 
K-40 1.72E+Ol 2.52E+00 2.40E-01 
MN-52 Not Detected --------- 3.53£-02 
MN·54 Not Detected --------- 3.36£-02 
MO-99 Not Detected --------- 3.36E-01 
NA-22 Not Detected --------- 3.79£-02 
NA-24 Not Detected --------- 1.86£-01 
NE-95 Not Detected --------- 2.00£-01 
ND-147 Not Detected --------- 1.99£-01 
NI-57 Not Detected --------- 4.98£-02 
RU-103 Not Detected --------- 2.81£-02 
RU-106 Not Detected --------- 2.87£-01 
SB-122 Not Det.ect.ed --------- 5.70£-02 
SE-124 Not Detected --------- 2.85£-02 
SE-125 Not Detected --------- 7.52£-02 
SN-lll Not Detected --------- 3.62E-02 
SR-85 Not Detect.ed --------- 3.48£-02 TA-1B2 Not Detect.ed --------- 1.39£-01 
TA-183 Not Detected --------- 4.72£-01 :'C-99m Not Detected --------- 2.31£+00 TL-201 Not Detected --------- 2.38£-01 XE-133 Not Detected --------- 2.22£-01 Y-BB Not Detected --------- 2.1SE-02 ZN-65 Not. Detected --------- 9.52E-02 ZR-95 Not Detect.ed --------- 5.24£-02 

.. .: .... -., . 

" ... ~.~--... . .. 



************************************************************************* 
* Sandia Rational Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 12-17-97 4:24:12 AM * 
************************************************************************* e ~YZed-bY: 0- ,z..f,iL'" Reviewed by: ~).iJ.I" J~"'-7 : 
*****************~*.**** ** **~*****************~;**"'*~~*4******* 
CUstomer : C.AAS/MAC (6134/SMQ) 
CUstomer Sample ID : 036834-003 
Lab Sample ID 70210010 

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

MARINELLI 
710.000 

12-15-97 
12-17-97 
LAB 02 

6000 / 

SOLID SAMPLE: 
gram 
1:15:00 PM 
2:41:26 AM 

6003 seconds 

Conments: 
************************************************************************* 

Nuclide ACtivity 2-sigma MeA 
Name (pCi/gram Error (pCi/gram ) .------ ----------. ---------- -----------U-238 Not Detected --------- 3.24£+00 

TH-234 Not Detected --------- 7.61E-Ol 
RA-226 1.38£+00 5.99E-Ol 4.72£-01 
PB-214 6.91£-01 1.22£-01 4.30£-02 
BI-214 6.47£-01 1.41£-01 5.29£-02 
PB-210 Not Detected --------- 3.48£+01 

eTH
-
232 5.17£-01 2.64£-01 1.36£-01 

AA-228 6.31£-01 2.47E-Ol 1.62£-01: 
AC-228 6.22£-01 1.76£-01 8.18E-02 
TH-228 5.45£-01 2.09£-01 4.70£-01 
RA-224 6.38£-01 2.03£-01 7.88£-02 
PB-212 5.92£-01 9.79£-02 3.82£-02 
B1-212 5.17£-01 4.12£-01 2.59£-01 
TL-208 5.23E-Ol 5.41£-01 6.17£-02 

U-235 Not Detected - .. --.---- 2.40£-01 
TH-231 Not Detected --------- 1.24£+01 
PA-231 Not Detected ----.---- 1.43£+00 
TH-227 Not Detected --------- 3.21£-01 
RA-223 Not Detected --------- 2.14£-01 
RN-219 Not Detected --------- 3.71£-01 
PB-2U Not Detected --------- 8.41£-01 
TL-207 Not Detected --------- 1.30£+01 

AM-241 Not Detected --------- 4.66£-01 
PU-239 Not Detected ------- .. - 4.31£+02 
NP-237 Not Detected ------_ .. - 2.60£-01 
PA-233 Not Detected --------- 5.76£-02 
TH-229 Not Detected --------- 2.48£-01 

.' 

. - ~ • .:,.!"" ... ,."/.. 



[Summary Report) - Sample Ill: : 70210010 

Nuclide 
Name 

AG-l.OBm . 
AG-110m 
BA-133 
BE-7 
CD-109 
CD-Us 
CE-139 
CE-l41 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-s1 
CS-134 
CS-137 
£U-152 
£U-154 
EU-155 
FE-59 
GD-1S3 
HG-203 
I-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-S7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-U3 
SR-8S 
TA-182 
TA-183 
TC-99m 
'!'L-201 
XE-133 
Y-SS 
ZN-65 
ZR-95 

Ace ivi ty 
(pCi/gram ) 

Noe Deeeceed 
Noe tieeeceed 
Noe Deeected 

1.6SE-01 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Deteceed 
Noe Deteceed 
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. 64E+01 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Noe Detected 
Not Detected 
Not Deeected 
Not Detected 
Not Detected 
Not Detected 
Not Deeected 
Not Detected 
Noe Detected 
Not Detected 
Noe Deeected 
Not Detected 
Not Detected 
Not Detected 
Noe Detected 
Noe Detected 

2-sigma 
Error 

1.52E-01 

2.41E+00 

MDA 
(pCi/gram ) 

3.76E-02 
3.18E-02 
6.70E-02 
1.58E-01 
8.82E-01 
1.02E-01 
2.86E-02 
5.32E-02 
2.37E-01 
3.37E-02 
2.96E-02 
3.04E-02 
3.3SE-02 
2.33E-01 
4.74E-02 
3.42E-02 
8.90E-02 
1.75E-01 
1.47E-01 
7.47E-02 
1.04E-01 
3.10E-02 
3.11E-02 
2.72£-02 
2.68E-01 
3.63E-02 
3.44E-02 
3.30E-01 
4.25E-02 
1.92E-01 
2.00E-01 
2.12E-01 
5.67E-02 
2.84E-02 
2.87E-01 
5.66E-02 
3.05E-02 
8.00E-02 
3.60E-02 
3.67E-02 
1.49E-01 
4.53E-01 
2.31E+OO 
2.56E-01 
2.32E-01 
2.70E-02 
1.01E-01 
5.62E-02 

.' .. . '. : ...•. _. 

. ... ~ 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboraeory] * 
* 12-17-97 6:08:16 AM * 
************************************************************************* e ~lyzed-bY: r7- 12,./,-, 197 Reviewed by: "-).Ii..l i,.l.../ (pia"") : 
********"'******~******'~*J*************""******~**1i*rw "''*'****** ...... ** 
CUstomer : C.AAS/MAC (6134/SMO) 
CUstomer Sample In 036845-003 
Lab Sample In 70210011 

Sample Description 
Sample Quantity 
Sample Date/Time 
Acquire Seart Date/Time 
Deteceor Name 
Elapsed Live/Real Time 

: MARINELLI 
500.000 

12-15-97 
12-17-97 
LAB02 

: 6000 / 

LIQUID SAMPr.E 
mL 

10:10:00 AM 
4:26:24 AM 

6001 seconds 

Comments: 
-********************************************************************** ... * 

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

- ................ ----------- ---------- -----------U·238 Not Detected --------- 1.61£+00 
TH·234 Not Detected --------- 3.82£-01 
RA·226 Not Detected --------- 4.95£-01 
PB-214 Not Detected --------- 5.29£-02 
B1-214 Not Detected --------- 6.07£-02 
PB-210 Not Detected --------- 1.43£+01 

TH-232 Not Detected --------- 1.53£-01 
e~-228 Not Detected --------- 1.47£-01 

AC-228 Not Detected --------. 7.84£-02 
TH-228 Not Detected --------- 5.14£-01 
RA-224 Not Detected -------_ .. 1.21£-01 
PB-212 Not Detected --------- 3.56£-02 
B1-212 Not Detected --------- 3.23£-01 
TL-208 Noe Detected ... ... ... .. .. .. ... ... .. 7.20£-02 

U-235 Not Detected - ... ... ... ... .. ... ... .. 1. 57£-01 
TH-231 Not Detected ... ... ... ... ... ... ... ... .. 6.85£+00 
PA-231 Not Detected ... ... .. ... ... .. ... ... ... 1.06£+00 
TH-227 Not Detected ... .. ... ... .. ... ... ... - 1.37£-01 
RA-223 Not Detected ... ... ... ... ... ... .. ... .. 1.14£-01 
RN-219 Not Detected ... ... ... ... ... ... .. ... .. 2.83£-01 
PB-211 Not Detected --------- 6.35£-01 
TL-207 Not Detected --------- 9.53£+00 

AM-241 Not Detected ... ~ ... ... ... ... ... .. ... 2.27£-01 PU-239 Not Detected -------- .. 2.74£+02 
NP-237 Not Detected --------- 1.84E-01 PA-233 Not Detected -------- .. 4.24E-02 TH-229 Not Detected --------- 1.50E-Ol 

.. 
. .! 



[Summary Report] - Sample 

Nuclide Activity 
Name (pCi/mL) 

AG-l:08m. 
AG-~iOm 
BA-U3 
BE-7 
CD-~09 
CD-Us 
CE-~39 
CE-~41 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU-1S2 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I -131 
IR-192 
K-40 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-1D6 
SB-122 
SE-124 

SN-113 
SR- 65 
TA<.82 
TA-183 
TC-S9m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

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

%0: : 70210011 

2-sigma 
Error 

--- -,- - ---

---------

. , 
>.' . 

MDA 
(pCi/mL 

2.44E-02 
2.15E-02 
3.30E-02 
1.87E-Ol 
6.22E-Ol 
6_49E-02 
1.92E-02 
3.43£-02 
1.50E-01 
3 _18E-02 
1.89E-02 
2.40£-02 
2.57£-02 
1.81E-Ol 
2.72E-02 
2.23E-02 
5.69£-02 
1.13£-01 
9.02£-02 
4.72E-02 
5.90£-02 
2.25£-02 
2.35£-02 
2.04E-02 
3.35£-01 
2.98E-02 
2.41E-02 
2.29£-01 
2.46E-02 
~.64£-01 
8.91£-02 
1.51£-01 
7.89£-02 
2.38E-02 
2.22£-01 
4.54£-02 
2.57£-02 
5.92£-02 
2.71£-02 
3.10£-02 
8.34£-02 
2.46£-01 
2.83£+00 
1.37E-Ol 
1.37£-01 
2.43£-02 
5.61£-02 
3.70£-02 

) 

• • 4 ' • 



••••••••••••••••••••••••••••••••••••••••••••••••••••••• ** ••••• * •• *.****** 
* Sandia Haticnal Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 1.2-1.7-97 7:47:55 AM * 
******* ••••••••••••••••••••••• *****.***** ••• * •• ****.* •••••• ******.*****.* e .. ~yZed-bY:~ 12.. 117L' 7, Reviewed by: ~)~llblc,J : 
*** •••• ********* *** **~** ******.**************~*-***~*~ ,********** 
Customer : C.AAS/MAC (6134/SMQ) 
Customer sample ID : LAB CON'I'R.OL SAMPLE USING CG134 
Lab Sample m : 70210012 

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

MIXED GAMMA STANDARD CG134 
1.7000 ~ach -

: 1.1.-0l-90 12:00:00 PM 
: 12-17-97 7:35:57 AM 

LAB 0 2 
600 / 60S seconds 

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

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

------- ----------- --.--- ... --- -----------U-238 Not Detected --------- 2.1SE+04 
TH-234 Not Detected --------- 4.68E+03 
RA-226 Not Detected -- .. ------ 6.42E+03 
PB-2l4 Not De~ected --------- 7.2SE+02 
BI-2l4 Not Detected --------. 6.40E+02 
PB-2l0 Not Detected -------- ... 2.71E+05 e TIi-232 Not Detected --------- 2.30E+03 
.~-228 Not Detected --------- 2.68E+03' 
AC-228 Not Detected --------- 1.61E+03 
TH-228 Not Detected --------. 9.06E+04 
RA-224 Not Detected --------- 3.0SE+03 
PB-2l2 Not Detected .. ... ... ... ... ... .. ... ~ 6.83E+03 
EI-212 Not Detected --------- 5.92E+04 
TL-208 Not Detected .. ... ... ... ... ... .. ... ... 1.22E+04 

U-235 Not Detected ------ ... -- 1. 83£+03 
TH-231 Not Detected --------- 8.l0£+04 
PA-23l Not Detected --------- ·1.49E+04 
TH-227 Not Detected ... ... .. ... ... ... ... ... ... 2.S1E+03 
RA-223 Not Detected --------- 1. 00E+26 
RN-:219 Not Detected ... .. ... ... ... ... ... ... ... 5.89E+03 
PB-211 Not Detected ... ... ... ... ... ... ... ... ... l.33E+04 
':'L- 207 Not Detected .. ... ... ... ... ... ... ... ... 2.23E+OS 

AM-24l 7.97E+04 1.40E+04 3.l3E+03 
PU-239 Not Detected --------- 3.26E+06 
NP-237 Not Detected --------- 2.49E+03 
PA-233 Not Detected --------- 6.43E+02 
TH-229 Not Detected --------- 1.82E+03 



(summary R.eport) - Sample In: : 70210012 

Nuclide 
Name 

AG-l.08m 
AG-l.l.Om 
BA-l.33 
BE-7 
CD-l.09 
CD-l.l.5 
CE-l.39 
CE-l.4l. 
CE-l.44 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-l.37 
EU-152 
£0-154 
EU-155 
FE-59 
GD-153 
HG-203 
1-131 
IR-192 
K-40 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
RU-103 
RU-106 
53-122 
53-124 
5B-125 
5N-1l3 
SR-85 
TA-182 
TA-183 
TC- 99rn 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-95 

Aceiviey 
CpCi/Each ) 

Noe Deeeceed 
Noe Deeeceed 
Noe Deeeceed 
Noe Deeeceed 

5.80E+05 
Noe Deeeceed -
Noe Deeeceed 
Noe Deeeceed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

7.93E+04 
Not Detected 
Not Detected 

7.l.3E+04 
Not Detected 
Noe Detected 
Not Deeeceed 
Noe Deeected 
Not Deeeceed 
Not Deeected 
Not Deteceed 
Not Deeeceed 
Not Deeeceed 
Not Deteceea 
Not Deteceea 
Not Detected 
Not Deeeceed 
Not Deeeceed 
Not Deteceed 
Not Deeeceed 
Not Detectea 
Not Detected 
Not Deeectea 
Not Detected 
Not Detected 
Not Detected 
Not Deeected 
Not Deeeceea 
Not Deeeceed 
Not Deteceea 
Not Detectea 
Not Deteceea 
Not Deeeceed 
Not Detected 
Not Detected 
Not Detectea 

2-sigma 
Error 

---------
--------.:. 

9.85E+05 

1.07E+04 

9.47E+03 

MDA 
(pCi/Each ) 

3.41E+02 
2.29E+06 
7.16E+02 
1.81E+18 
3.63E+05 
1.00E+26 
1.14E+08 
1.00E+26 
1.05E+06 
5.48E+12 
1.75E+05 
3.85E+13 
4.25E+02 
1.00E+26 
3.21E+03 
2.80E+02 
9.94E+02 
2.69E+03 
3.03E+03 
3.39E+20 
l..33E+06 
1.97E+19 
1.00E+26 
1.22E+13 
1.58E+03 
1.00E+26 
1.19E+05 
1.00E+26' 
1.52E+03 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
4.17E+05 
1.00E+26 
3.03E+15 
6.83E+03 
2.89E+09 
4.44E+14 
7.54E+09 
1.00E+26 
1.00E+26 
1.00E+26 
1.00E+26 
3.89E+09 
1.39E+06 
9.58E+14 

"" . :-.-.. 
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************************************************************************** 
* Sandia National LabOratories * 
* Radiation Protection Sample Diagnostics Program * 
* Quality Assurance Report * 

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

. .' 

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

Parameter 

12-17-97 7:48:55 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 

: XIC 
70210012 

1.00 
: 11-01-90 

12-l.7-97 
600 
605 

Mean 

Each 
l.2:00:00 PM 
7:35:57 AM 

seconds 
seconds 

1S Error New Value < LU : SD : un : BS > 

----------_ .. --- ----------- ------------ - .. --------- ---------------------
AM-241 Activity 8.412E-02 4.274£-03 

CS-137 Activity 6.995£-02 1.928E-03 

CO-60 Activity 7.770£-02 2.122£-03 

eagS Key: LU • Boundary Test 

Reviewed by: 

SD • Sample Driven N-Sigma Test 
un E User Driven N-Sigma Test 
BS • Measurement Bias Test 

7.966£-02 < (§): > 

7.127£-02 
61C. 

< 

~./f;/p 
> 

7.923£-02 < > 

(Ab • Above , Be • Below ) 
(In - Investigate, Ac - Action) 
(In - I~vestigate, Ac • Action) 
(In. Investigate, Ac - Action) 



.' 
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TO 7262Af!55 P. 131 

I 
**************************************************************** •• ******* 
* ! Sanc1ia National Laboratories * 
* Rad1~t1on ProtectioD Sample Oiagno8cic8 Program [88l Laboratory] * 

_ I 2-13-911 9 :41:46 AM * 
..,************************************************************************ 

: An~~YZ~d by: .9;. ~J, oj/f,/' , Reviewed by~ iA..I~ \ I\" IQ~ : 
*********~********* *****~~*, .. ****************~*~t~~J~~********* 
Customer ' : C.AAS/MAC (6l34/SMO) 
Customer Sample ID : 036855 - 003 06 ';-L ~ E C EIV 
Lab Sampl, m : 8002050l. e 

I 
Sample DelJCr~ption : MUINELLI SOLID SAMPLE a JUN 30 1998 
Sample Quant1ty 690.000 gram r~ 
Sample Dat:e/Time : 2-11-98 10:35:00 AM !"E r"~=-=~~ 
Acquire start Date/Time 2-12-98 8:58:48 11M EIV E 
Detector lilame : :uAB02 
Elapsed Live/Real Ttme 6000 / 6002 seconas 

I 

Comments: I 
************************************************************************* 

Nuclide I 
.~~-- I 
u-238 
TH-234 
RA-226 
PB-214 
BI-214 
PB-210 

A rH - 232 
-RA-228 

AC-228 
TH-228 
RA-224 
PB-212 
'BI-212 
TL-20S 

U-235 
TH-231 
PA-23l. 
TH·227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram 

Not Detected 
7.245:-01 
1. 31E+OO 
5_971-01 
5.64E-0l. 

Not Detected 

Not 
Not 
Noe 
Not 
Not 
Not 
Not 

·Noe 

Not 
Not 
Noe 
Not 
Not 

6.24E-Ol 
5.581-01 
5.09E-Ol 
4.22B-01 
5.84E-01 
5.64E-0l. 
7.39i-01 
5.25E-0l. 

Detected. 
Detected. 
Detected 
Detected 
Detected 
Detected 
Detected. 
Detected 

Detected. 
Deteceed 
Oetecte4 
Detected 
Detected 

2-aigma 
Error 

---- ....... 
3.931-0l. 
6.90E-01 
1..l. 7B-01 
l..16B-01 

---------
3.33E-01 
2.27i-Ol 
l..521-01 
1.97E-0l. 
l..951-01 
2.07B-01 
3.85B-01 
:1..44B-01 

------_ .... 
----------_ ... _---
.-.------
------------------
---------
-------_ ... 
----------- ... _-----... _._.- .. 
---------
---------

MDA 
(pCi/gram ) 

3.21E+00 
6.50E-0l. 
4.821-01 
4.35£-02 
4.76B-02 
3.38E+01 

1.36S-0l. 
1.491-01 
9.06E-02 
4.758-01 
7.151-02 
3.88E-02 
2.62E-Ol 
6.22E-02 

2.371-0l. 
2.271+00 
3.68B+OO 
3.191-01 
2.00E-01 
3.60E-01 
8.011:-01 
1.33B+01 

4.531-01 
4.221+02 
2.56£-0l. 
5.60E-02 
2_38E-01 

-. . - - . -



[S~ry Report] - Sample 

Nuclide Activity 
Name (pCi/gram 

In: : 8002050~ 

2-sigma. 
Error 

!IDA 
(pCi/gram ) 

AG.108m Not Detected --------- 3.80B-02 
AG-110m Not Detected ••••• ---- 2.811-02 

Extended Plge 1, 

AM-243 Not Detected ------ •• - 8.29B-02 
BA-133 Not Detected --------- 6.35E-02 ~ 
~:i09 _________ N_o_t-:~~~i~;~i~t~i;H~~""_·~S~:e~5~ir-~8~t~-------~:i~::gi~~~~ 
~:g~ :~~ :~:~~:~ =:::::::: tii:=g~ ~~{.rJ<;r 
CE-141 Not Detected --------- 5.17.8-02 ~ 
CE-144 Not Detected --------- 2.31B-01 
CO-56 Noe Detected ------... 3.51E-02 
CO-57 Noe Detected --------- 2.92£·02 
CO-58 Not Detected --------- 3.161-02 
CO-60 Not Detected ---...... 3.78B-02 
CR-S1 Not Detected --------- 2.22E-01 
CS-134 Not Detected --------- 4.788-02 
CS-137 Noe Detected --------- 3.042-02 
~J-1S2 Not Detected .-------- 8.78B-02 
EU-1S4 Not Detected ____ eo_a. 1.758-01 
EU-155 Not Detected --------- 1.40B·01 
FE-59 Not Detected --------- 7.208-02 
GD-153 Not Detected --------- 1.02£-01 
HG-203 Not Detected --------- 3.08B-02 
I-131 Not Detected -.------- 3.03B-02 
!R-192 Noe Detected --------- 2.578-02 
K-40 1.508+01 2.26£+00 2.628-01 
KR·SS Not Detected --------- 7.941+00 
MN-S2 Not Detected --------- 3.20B-02 
MN-54 Not Detected --------- 3.41£-02 
MQ-99 Not Detected --------- 2.921·01 
NA-22 Not Detected --------- 4.158-02 
NA-24 Not Detected -.-- ••• -. 9.34E-02 
NB-95 Not Detected --------- 1.77£-01 
NO-l47 Noe Detected ••• ----.. 1.92B-01 
NI-57 Not Detected --.-..... 3.83B·02 
NP·239 Not Detected --------- 1.241·01 
RU·103 Not Detected ------.-. 2.711-02 
RU-106 Not Detected --------- 2.78B-01 
SB-122 Noe Detected --------- 4.788-02 
SB-124 Noe Detected -- •• ----- 3.06£-02 
SB·125 Not Detected --------- 7.848-02 
SN-113 Not Detected ••••••••• 3.68B-02 
TA-1S2 Not Detected --------- 1.4B8·01 
TA-1S3 Not Detected ~-.--.-.. 4.47B-01 
TC-99m Not Detected -------.. 4.18B-01 
TL-201 Not Detected --------- 2.1BI·01 
XE-133 Not Detected ------... 1.87S-01 
Y-SS Not Detected .-------- 2.63£·02 
ZN-65 Not Detected --------- 1.011-01 
ZR-9S Not Detected --....... 5.2B£-02 



TO P.e2 
; 

*********~***********.**********************************************.*--* 
* ; Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] '" 

_'" 2-12-98 12:26:24 PM * 
~*************"'.****************************************-****** •• *.***.** 

* .. ~0 ~J * * Analyzed b'·· ...,l. '/3 1 J; . Reviewe~ by: ~, * ............ I~.... .. ................... . ..... rj'Jt •••••••••• 
Customer ! . : C.AAS/MAC (6134/SMO) 
Customer Sampl : 036856-003 /")6-
Lab Sampl$ ID : 80020502 V, '7 - 0 -0, J - j 

, 

Sample De~cription 
Sample Quantity 
Sample Date/T1me 
Acquire Scart Date/Time : 
Detector ]!lame 
Elapsed Live/Real Time 

I 
I 

w.RINBLLI 
691.000 

2-l.1-98 
2-12-98 

I.AB02 
6000 / 

SOLID SAMPLE 
gram 

10:40:00 AM 
10:43:41 AM 

6003 aeconds 

Comments: : 
***********"'***"'********************************************************* 

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

-- .... -.. ----------- --- ........ -----------~ U-238 Not Detected -.-----_. 3.47£+00 
'I'H-234 Not Detected --------- 7.71E-Ol. 
RA-226 2.08B+00 7.07S-01 5.572-0l. 
PB-214 8.282-01 1.628-01 5.311-02 
BI-214 7.345-01 1.382-0l. 4.788-02 
PB-210 Not Detected ---- .... _. 3.70B+01 

e~-232 7.7SE-Ol 7.45E-Ol 1.71B-Ol 
iA-228 7.73E-Ol 3.l.2E-01 1. 72B-Ol 
AC·228 8.01B-Ol 1.9l.2-01 8.90E-02 
TH-22e 7.57B-Ol 2.078-0l. 4.98S-01 
RA-224 7.745-01 2.872-01 7.6.98-02 
PB-212 7.S3E-01 1.38B-Ol 4.53E-02 
9I-212 6.47E--01 2.801-01 2.81E-Ol 
TIr-208 6.781-01 1.06B+OO 6.55£-02 ~ 

U-235 !I!. iiU3 13i i.iSS 89: 2.63E-Ol)V~~~ 
TH-231 Not Detected --------- '.lOB_OO 0 PA-231 No~ Detecte~ --------- ·-4.26B+OO 
TH-227 Not Detected --------- 3.60£-01 J.j13/'fP 
RA-223 Not Detected. --------- 2.26£-01 
RN-219 Not Detected. --------- 3.8.9£-01 
PB-2n Not Detected --------- a.71K-Ol 
TL-207 Not Detected --------- 1.442+01 

»1-241 Not Detected. --------- 5.13E-Ol 
PU-239 Not Detected --------- 4.73£.02 
NP-237 Not Detected --------- 3.061-01 
PA-233 Not Detected --------- 6.09E-02 
TH·229 Not Detected --------- 2.62E-01 



06-5-1998 91: 141P1'1 FRIl'I SIKlIFVRSDP TO P.B3 
'r--' :I-- I . -------- , ------... - -- ... -_ .... -- .... --------

AG-l08m; Not Detected ----_.--- 4.191-02 
AG-l10D1 Not Detected ------- ... 3.20S-02 
AM-243 Not :Detected -.- ... ----- 1.03B-Ol 
BA-l)) Not Detected -.------- 7.311-02 
BE-? Net Detected ------- .. - 2.641:-01 
CD-,-09 Net Detected --------- 1.04E+00 
CD-11S .. Net ":Detected 

.. 
9.341-02 , .. -------I 

CB-139 Not Detectea 
___ a _____ 

3.09E-02 
CE-141 Not Detected ---_ .. ---- 5.738-02 
CE-144 Not Detected -------.- 2.573-0:1 
CO-56 Not Detected --------- 3.80£-02 
CO-57 Net Detected --------- 3.22B-02 
CO-58 Not Detected --------- 3.55B-02 
CO-SO Not Detected --------- 3.77E-02 
CR-S1 Net Detected ------_ .. 2.4BS-0:1 
eS-134 Net Detected ----_.-.- 5.:118-02 
eS-137 Not Detected --------- 3.49E-02 
AU-152 Not Detected --------- 9.69£-02 
EtJ'-154 Net Detected _.------- 1.93B-01 
EO-lSS Not :Detected --------- l.56E-Ol 
FE-59 Not Detected .... ------- 7.84E-02 
GD-153 Not Detected --------- 1.llS-0:1 
HG-203 Not Detected ------- ... l.24B-02 
1-131 Not Detected --_ .. ----- 3.311-02 
IR-192 Not Detected --------- 2.861-02 
K-40 l.981+01 2.901+00 2.78B-Ol 
KR-S5 Not Detectea -----_ ... 8.98B+OO 
MN-52 Not :Detected -----. __ . 3.572-02 
MN-S4 Not Detected --------- 3.63E-02 
MO-99 Not Detected ------- .. 3.221-01 
NA-22 " Net Detected .... ------- 4.62E-02 
NA-l4 Not Detected --------- 1.08B-Ol 
NB-95 Not Detected ----- .. -.- 2.02£-01. 
ND-l4? Not Detected ----- ..... 2.18E-Ol 
NI-57 Not Detected --------- 8.41.B-02 
NP-239 Not Detected ._-.----- :1.41E-01 
RU-103 Not Detected _._.----- 3.06E-02 
RO-10S Not Detected --------- 3.12E-Ol 
95-1.22 Not netected ----- .. _. 5.35E-02 
S5-1.24 Not Detectea -------.- 3.11E-02 
S5-l2S Not Detected --------- 8.61E-02 
SN-J.l3 Not Detected --------- 3.951-02 
TA-IB2 Not Detected --------- 1.618-01 
TA-183 Not Detected --------- 5.01E-01 
're-99m Not :Detected ----_.-_ .. 5.431:-0:1 
'I'I.-201 Net Detected --------- 2.44E-01 
XE-133 Not Detected --------- 2.11E-01 
Y-SS Not Detected --------- 2.4BE-02 
ZN-SS Not Detected --------- lollE-Ol 
ZR-95 Not Detected ._------- 5.89£-02 



TO P.04 

. 
*********-*******************.**************************.*.*.* ••••••••••• 
• I San4ia National La.1:loratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] • 

.. ~: 2-12-9"8 2:11:22 PM * 
~***~****·*·****r·***********I***L******************j#!,***********************: 

* Analyzed by: ... ..- Z. I $ 11' R.eviewed by:, * 
******************* ********** ***************** ***~l*~l~*********** 
CUstomer: : C.AAS/MAC (6134/SMO) 
Customer Sample : 036857-003 070 c.. 
Lab Sampl~ ID : 80020503 -. 
Sample De~cription 
Sample Quantity 
sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

I 

MARINELLI SOLIn SAMPLE 
732.000 gram 

2-11-98 12:55:00 PM 
2-12-98 12:28:33 PM 

LAB 0 2 
6000 / 6003 seconds 

Comments: I 
************************************************************************* 

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

------- ----------- ---------- ----------- .. 
U-238 Not Detected --------- 3.10:i+OO 
'I'H-234 1.01B+00 6 • .351£-01 6.59B-01 
RA-226 1.SlB+00 6.03:&:-01 5.121:-01 
PB-214 6.18:i-01 1.251£-01 4.31:i-02 
BI-214 6.13E-Ol 9.04B-Ol 4.23E·02 
PB- 210 Not Detected ------_.- 3_3SE+Ol e rH

-
232 5.66E-Ol 3.02E-Ol 1.35E-Ol 

RA-22S 5.95B-Ol. 3.10B-Ol 1.331-0·1 
AC-228 5.761-0l. 2.382-0l 8.022-02 
TH-228 3.481-0l. 1. 891- Ol 4.978-0l. 
RA-224 5.451£-01 3.1SB-01 S.66E-02 
PB-2:12 5.65E-0l. :1.131-01 3.65E-02 
BI-2l2 5.55E-Ol 3.77B-Ol 2.74E-Ol 
TL-20a 5.02£-01 !I.SSB-Ol 6.422-02 

0-235 Not Detected ---...... 2.29E-Ol 
TH-231. Not Detected 

____ e ____ 

2.151£+00 
PA-231. Not Detected -- .. ----- 3.643.00 
TH-227 Not: Detect.ed --------- 3.l.28-01 
RA-223 Not Detected --------- 1.978-01 
RN-2l9 Not: Detected --------- 3.33:i-Ol 
PB-211 Not Detected --------- 7.46:&:-01 
TL-207 Not Detected --------- l.31E+Ol 

AM-24l Not Detected --------- 4.41E-Ol 
PU-239 Not Detected --------- 4.29E+02 
NP-237 Not Detected --------- 2.56£-01 
PA-233 Not Detected --------- 5.50B-02 
TH-229 Not Detected --------- 2.35E-Ol 



[Summary Report] - Sample 

Nuclide Activity 
Name (pCi/gram ) 

.. --".--
AG-l08m 
AG-llDm 
AM-243 
BA-133 
BE-7 
CD-109 
<:D-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR.-51 
CS-134 
CS-l.37 
EU-l.52 
EU-1S4 
EU-1S5 
FE-59 
GD-l.S3 
HG-203 
I-131 
IR-192 
K-40 
KR·SS 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NS-95 
ND-147 
NI-S7 
Np·239 
RU·103 
RU-106 
SB-122 
SB-124 
SB-125 
SN-U3 
TA-lB2 
':'A-183 
TC-99m 
TL-20l 
D-l33 
Y-8S 
ZN-65 
ZR-95 

---~------Not Detected 
Not Detectec:l 
Not Deteceec1 
Not Detected 
Not Detectec:l 
Not I)etectec:l 
Not Detected 
Not Detected 
Not Detected. 
Not Detected 
Not I)etected 
Not. I>etected 
Not I>etected 
Not Detected 
Not. Detected 
Not Detected 
Not. Detected. 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.30E+Ol 
Not Detected 
Not Detected 
Not I)etected 
Not I)etected 
Not I)etected 
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 Det.ected. 

In: : 80020503 

2-sigma 
Error 

---.-r---- ... 

--_ ... _.-
---------
-.-_. __ .-

_.-------
... ------

_.-------
.. -.. ----
---_.- .. -

3.0 99E+OO 

TO 

MeA 
(pC1/gram ) 

3.62B-02 
2.8SE-02 
9.65i:-02 
6.29:1-02 
2.33B-Ol 
8.68E-01 
8.34E-02 
2.SSE-02 
S.04E-02 
2.32:&:-01 
3.31B-02 
2.88:&:-02 
2.998-02 
3.47:1-02 
2.22B-01 
4.S9B-02 
3.11E-02 
S.66B-02 
1.68E-01 
1.41E·Ol 
6.29:&:-02 
9.73B-02 
3.09S-02 
2.99B-02 
2.S7B-02 
2.48B-Ol 
7.91S+00 
3.228-02 
3.20B-02 
2.B4B-01 
3.67E-02 
B.61.E-02 
1.. 74B-Ol. 
1.8SE-01 
4.00B-02 
1.268-01 
2.61B-02 
2.60B-01 
4.'2B-02 
2.8l.!:-02 
7.S9J!:-02 
3.57E-02 
1.38£-01 
4.33S·01. 
4.S98-01 
2.14£-01 
1. 83E-Ol 
2.46E-02 
9.26E-02 
5.348-02 

726?!3f!5S P. es 



TO 72628855 P.as 

___ **_***r.********.********.**********************-**-*-*-**._-;-******* 
* ' Sandia Nat.ional Laboraeoriee * 

_ * Radiation Protect.ion Sample Diagnoee1c8 Progra= {881 Laborat.ory] • 
. 2-12-98 3:56:18 PM * 

.*****;-***-*_ •• *.**._-**.**.*.*.****-* •• -******_.*********************** 
* ' . :-;?- * * Analyzed :by: . 'Z. I' 1'1" ' Reviewed by: ~ J * 
*****_*********** *****_~.*~*****_** ___ *_*_**~**l*~J~Jr*_**_**** 
Cust.omer : c.AAS/_C (6134/SMO) 
Customer Sample D : 036858-003 070 -0-0 :;--5 
Lab Sample ID : 80020S04 ' 

Sample Description : MARINELLI SOLID SAMPLE 
Sample Quantity ; 705.000 gram 
Sample Date/Time · 2-11-98 1:00:00 PM · Acquire Start Date/Time · 2-12-98 2:13:30 PM · Detector Name · LAB02 · Elapsed Live/Real Time : 6000 I 6003 seconds 

Comment.s: , 
**********.************-************--****.****************************** 

Nuclide Activity 2-s1gma MDA 
Name (pCi/gram ) Brror (pei/gram ) 

-... ----- --------- .. -------- ... . ...... ------
'0·238 Not De:.ect:ed. -_.------ 3.29E+OO 
TH·234 1.23E+00 5.07£-01 7.44S-01 
RA-226 1. 73B+OO 6.34E-01 S.88B-01 
PB-214 7.05E-01 1.2SE-01 4.90E-02 
BI·214 7.37E-Ol 2.35E-01 4.3S£-02 
PB-210 Not Detect-ed --_._---- 3.53B+Ol 

erH-232 6.97S-01 3.80E-Ol 1.441:-01 
RA-228 6.74S-01 3.04£-01 1.S8S-01 
AC-228 6.80S-01 1. 80B- 01 8.39B-02 
TH-228 7.97B-01 2.6SB-Ol 4.93S-01 
RA-224 7.97S-01 2.63£-01 8.162-02 
PB·212 7.12£-01 1.23B-01 4.20E-02 
BI-212 9.33E-Ol 5.22B-01 3.UE-Ol 
TL-20B S.B6E-Ol 1.24E-Ol 6.S9B-02 

U-~35 Not Detected --------. 2.S3B-01 
TH-231 Not Detected --------- 2.32B+DO 
PA-231 Not Detected --------- 4.03B+OO 
TH-227 Not Detected ------ .. - 3.452-01 
RA-223 Not Detected --------. 2.128-01 
RN-219 Not Detected --------- 3.86B-01 
PB-2U Not Detected --------- 8.79B-01 
TL-207 Not Det.ected. --------- 1. 47B+Ol 

AM-241 Not Detected --------- 4.80B-01 ~ PU-239 Not Detect:ed ..... ----- 4. 64i+02 "',:;! ,,~ NP-237 l.6BE n 3:: G9S 8i 2.71B-01 
PA-233 Not Detected --------- S.BU·O' /: / TH-229 Not Detected --------- 2.56B-01 ~/I' rF 

.. 



TO 

{summarY, Report) - Sample In: : 80020504 

Nuclide I Activity 2-8igma MOA 
Name (pCi/grmn Error (pCi/gram ) 

AG-010sar. 
AG-1l0m 
AK-243 
SA-H3 
BE-7 
CD-109 
CO-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
co-sa 
CO-GO 
CR-5~ 
CS-134 
CS-137 
EU-152 
EU-154 
Eti-155 
FE-59 
GD-153 
HG-203 
I-13~ 
IR-192 
K-40 
lOt-as 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-12:.! 
SB-124 
S5-125 
SN-11.3 
TA-J.82 
TA-183 
TC-99ll\ 
'I'L-201 
Xi-133 
Y'S8 
ZN-65 
ZR-95 

Not·Detec~ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Petectec3 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.S4B+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 Detectecs 
Not Detected 
Not Detect-ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

--_ .. - -"--
----- .... 

-------.-

-- .. -----

-- .... ---
2.71B+OO 

4.09E-02 
3.048-02 
9.37E-02 
6.901-02 
2.521-01 
9.19E-01 
8.97B-02 
2.921-02 
5.61E-02 
2.481-01 
3.671-02 
3.12E-02 
3.37i-02 
3.68E-02 
2.40E-01 
5.17E-02 
3.358-02 
9.3eB-02 
1.87B-Ol 
1.54£-01 
7.45E-02 
1.09B-Ol 
3.34B-02 
3.13E-02 
2.788-02 
2.69B-Ol. 
8.50B+000 
3.632-02 
3.70B-02 
3.20£-01 
4.48E-02 
1.05E-Ol 
1.9SE-Ol 
2.17E-Ol 
4.33E-02 
1.39E-01 
3.00E-02 
2.90£-01 
5.30E-02 
3.23B-02 
8.49E-02 
3.80E-02 
1.50E-Ol 
4.761-01 
6.061-01 
2.36£-01 
2.07£-01 
;I.74E-02 
1.03E-01 
5.74E-02 

P.e? 



TO 7262A855 P. 013 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [8S1 Laboratory] * a· 2·1.3-91l 11:1.1:31 AM * 

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

: An~lYZed bY:?-· . ., ~~Jr~ . Reviewed by:~",JJ~\Q~ : 
***************** ****~~~~*****************~*****J~*~********** 
CUstomer : C.AAS/MAC (6134/SMO) 
Customer Sample D : 036859·003 0 71 C 
Lab Sample ID : 80020505 /1'-' 

Sample Description : ~INELLI SOLID SAMPLE 
Sample Quantity : 712.000 gram 
Sample Date/Ttme : 2·11-98 11:10:00 AM 
Acquire Start Date/Time: 2-12-98 3:58:27 PM 
Detector Name LAB 0 2 
Elapsed Live/Real Time 6000 I 6003 seconds 

Comments: . 
************************************************************************* 
Nuclide Activity 2-sigma MeA 

Name (pei/gram ) Error (pCi/gram ) -.. ---- .... _------- ... ------- --------_ .. ,; 
U-238 Not Detected --------- 3.14B+OO 
'I'H-234 8.79B-01 4.98B-01 7.26E-01 
RA-226 1.49B+00 5.77S-01 5.4311:-01 
PB-214 6.81B·01 1.22S-01 4.2811:·02 
BI-214 S.74B-01 1.2lB·01 4.4SS·02 
PB-210 Not Detected ._.------ 3.34B+01 e I'H-232 6.70S-01 3.06S-01 1.38E-01 
RA-228 7.15E-01 1.99£·01 1.26£-01 
AC-228 6.UI-Ol 1.53E-01 7.89B-02 
TH-22S 7.69B-01 2.60E-01 5.00B-01 
RA·224 6.35E-Ol 2.03B-01 S.04B-02 
PB-212 6.25£-01 1.131-01 4.07£-02 
BI-212 6.61B-01 4.131-01 2.83£-01 
TL-20S 5.45E-Ol 2.46E-01 6.32E-02 

ti-235 Not Detected -----_.-- 2.31B-01 
TH-231 Not Detected --------- 2.22E+OO 
PA·231 Not Detected --------- ·3.70S+00 
TH-227 Not Detected --------- 3.24E-OJ. 
RA-223 Not Detected --------- 2.04E-01 
RN·219 Not Decected --------- 3.43!:-01 
PB-21J. Not Detected ------~-- 7.79E-01 
TL-207 Not Detected _ ... ------ 1.241+01 

AM-241 Not Detected ----_._.- 4.4SE-01 ~ ~ PU-239 Not Detected --------- 4.26E+02~lf~ NP·237 t,79S iii bBUI s· a , .• ,E-., ~ PA-233 Not Detected _._------ 5.681-02 
TB·229 Not Detected ...... ----- 2.441- 01 -z,)fJ,JrY 



B6-3!l-1998 01: 1SP11 FRD1 5FH)IFVRSDP TO 72Ei288S5 P. B9 

[summary Report] - Sample :rD: . 80020505 . 
Nuclide Activity 2-sigma MDA 

Name (pCi/gram Error (pCi/gram ) 

------- --_ .... ----- ..... -:.- .. -.... - ._.-------
AG-108m Not Detected .-------- 3.82E-02 
AG-l.10m Not Detected .-------- 2.99E-02 
»1-243 Not Detected --------- 8.70£-02 
n-133 Not Detected --------- 6.531:-02 
BE-' Not Detected ._------- 2.29B-Ol 
CD-l.09 Not Detected --------- 1.02E+OO 
CD-US Not Detected .-------- 9.14E-02 
CI!-139 Not Detected --- ... _-- 2.841:-02 
CE-Ul Not Detected -----.--- 5.04E-02 
CE-144 Not Detected .-._._--- 2.3811-01 
CO-56 Not Det.ected --------- 3.31.B-02 
CO-57 Not Detected .-------- 2.97E-02 
CO-58 Not Detected .-------- 3.023-02 
CO-60 Not Detected .-----_ .. 3.45£-02 
CR-51 Not Det.ected .-------- 2.27E-01 
CS-134 Not Detected --------- 4.63E-02 
CS-137 Not Detected .-------- 3.20B-02 
EU-152 Not Detected .-.------ 8.94B-02 
EU-1S4 Not Detected --------- 1.7GE-O:l. 
EU-155 Not Detected .-.. ----- :1..451-01 
FE-59 Not Detected ..... ---- 6.711-02 
GD-lS3 Not Detected .-------- 1.01S-01 
irG-203 Not Detected --------- 3.04ii-02 
I-13l Not Detected --------- 3.041£-02 
IR-~92 Not Detected ... -------- 2.63E-02 
K-40 1.32B+01 2.311£+00 2.5:1.B-01 
KR-es Not Detected ---- ... -- 7.90£+00 
MN-52 Not Detected -----_._. 3.36B-02 
MN-54 Not Detected ._._----- 3.23B-02 
MO-99 Not Detected .-.----_ .. ~.05E-Ol 
NA-2:Z Not Detected .------- .. 4.153-02 
NA-24 Not Detected -------.- 1.l.7S-01 
NB-95 Not Detected ... ----_ .... l..89E-Ol 
NO-147 Not Detected ._------- 2.13E-01 
NI-57 Not Detecteel .-------- 5.191-02 
NP-239 Not Detected ... -------- 1.29S-01 
RU-103 Not Detected --------- 2.90S-02 
RU-106 Not Detected .-------- 2.721:-01 
58-122 Not Detected --------- S.18S-02 
SB-124 Not Detect.ed --_.- .. --- 3.031-02 
SB-125 Not Detected --------- 7.69B-02 
SNell) Not Detected --------- 3.55B-02 
TA-U2 Not Detected ------ ... 1.461£-01 
TA-183 Not Detected .-------- 4.501-01 
TC-99m Not Detected --------- 8.541-01 
TL·201 Not Detected --------- 2.33S-01 
XE-133 Not Detected --------- 2.081£-0:1. 
Y-8S Not Detected --- .. ----- 2.26E-02 
ZN-65 Not Detected --------- 1.021£-01 
ZR-95 Not Detected --------- 5.43B-02 
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************************************************************************* 
* Sandia lVat1cmal I.abontorie. .. 
* Radiation Protection Sample niaguo.tics Program (881 Laboratory] .. 
* 41-12-98 7:38:57 PM * 

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

* AnAlyzed by: . z1jJ,j) Reviewed by:~~J/~lth:> '* 
****************** *******~~*.****************~~***~ JP**********. 
Customer : C.AAS/MAC (6~3~/SMO) 

Customer sample 036860-003 01~J-O-O. ~-..5 
Lab Sample Ie 8002050~ I ~ 

Sample Description ~lNELLI SOLID SAMPLE 
Sample Quantity 765.000 gram 
Sample Date/Time : 2-11-98 11:20:00 AM 
Acquire Start Date/Time: 2-12-98 5:49:53 P.M 
Detector Name : LAB02 
Elapsed Live/Real Time : 6000 / 6003 seconds 

Comments: 
****'********************************************************************* 

Nuclide Activity 2-sigma MDA 
Name {pCi/gram Brror (pei/gram ) 

------- --------- ..... ---------- -------_._ .. 
U-238 Not Detected .-._----- 3.28E+00 
TH-234 Not Detected. --------- 6.S5E-Ol 
RA-226 2.171+00 8.08E-01 5.331-01 
P5-214 7.41E-01 1.29E-01 4.6:lS-02 
BJ:-2l.4 6.S7E-Ol L30E-.0l. 4.42£-02 
PB-210 Not Detected ....... _--- l..92E+01 

e TH-
232 6.80B-Ol 3.43E-Ol 1.441-01 

RA-22S 5.051-01 1.851-01 1.511-01 
AC-22B 6.341-01 8.9~E-Ol 7.97S-02 
TH-22B 6.221-01 2.17S-01 4.61S-0l. 
RA-224 6.32S-01 2.34S-0l. 7.63£-02 
PB-212 6.39B-0l. 1.13B-Ol 4.1211:-02 
BI-212 5.881-01 3.77E-01 3.0SB-Ol 
TL-20B 6.08E-Ol l..45E-01 5.871£-02 

U-235 Not Detected _._------ 2.36E-Ol 
TH-231 Not Detected ..... _---- 2.23£+00 
PA-231 Not Detected -.-.-.--- 3.741:+00 
TH-227 Not Detected -...... -.- 3.22E-Ol. 
RA-223 Not Detected --------- 2.071:-0l. 
RN-219 Not Detected. _.------- 1.93£-01. 
PB-211 Not Detected. 

_a _______ 

8.06£-01 
'I'L-207 Not Detected ---._._-- 1.21B+Ol. 

AM-241 Not Detected -------.- 4.5SE-0J. 
PU-239 Not Detected --- ... -.- 4.21B+02 
!I."P - 23 7 Not netected -----.--- 2.32B-Ol 
PA-233 Not Detected --------- 5.62£-02 
TH-229 Not Detected -.-._---- 2.431-01 



{summary Repore] • Sample 

Nuclide Activity 
Name (pCi/gram 

---.... ---
AG-l08m 
AG-l.l.Om 
AM-243 
BA-l.3') 
BB-7 
CD-lOg 
CO-l.l.S 
CB-139 
CE-141 
CE-l44 
CO-56 
CO-57 
CO-58 
CO-oO 
CR-Sl. 
CS-l.l4 
eS-l)7 
Bti-152 
£0-154 
EU-155 
FE-59 
GD-153 
HG-203 
l-131 
IR-192 
K-40 
KR-SS 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RU-106 
SB-1.22 
SE-1.24 
SB-1.25 
SN-ll) 
TA-182 
TA-183 
TC-99m 
TL-201 
XE·133 
Y-88 
ZN-65 
ZR-9$ 

---.---~- .. 
Not·DetecteCl 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectea 
Not Detected 
Not Detected 
Not J)etected 
Not Detected 
Not J)etected 
Not Detectea 
Not J)etected 
Not Detected 
Not Detectea 
Not Detected 
Not Detected 
NOt Detected 
Not J)etected 
Not Detected 
Not J)etected 
Not J)etectea 

1.561:+0l 
Not Detected 
Not Detected 
Not J)etected 
Not Detected 
Not J)etected 
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 Detectea 
Not Detected 
No'!; Detected 
Not Detected 

ID: : 80020506 

2-sigma 
Brror 
---:~--- .. --

... --------

----_ ..... 

.. _a ____ _ 

-........ _-

2.30E+00 

TO 

MtlA 
(pCi/gram ) 

3.7BE-02 
2.951:-02 
B.97B-02 
6.SSB-02 
2.38E-01 
7.861-0l 
9.llB-02 
2.B21:-02 
5.211:-02 
2.29B-01 
3.362-02 
2.93B-02 
2.891-02 
3.44S-02 
2.25E-Ol. 
4.671:-02 
3.24E-02 
8.81B-02 
1.761-01 
1.41B-01 
6.728-02 
1.00E-01 
3.001:-02 
2.991:-02 
2.611:-02 
2.661:-03. 
7.~60B+OO 
3.498-02 
3.231:-02 
3.06B-01 
3.8SE-02 
1.372-01 
1.908-01 
2.091-01 
5.198-02 
1.27E-01 
2.651:-02 
2.701-01 
5.22:&:-02 
2.92B-02 
7.541:-02 
3.542-02 
1.48£-01 
4.601:-0l. 
1.051:.00 
2.34B-01 
2.07B-Ol 
2.681:-02 
9.97E-02 
S.24E-02 
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************************************************************************* 
* Sandia National Laboraeori.s * 
* Radiation Proeection Sample Diagnostic. Program [881 LaboratoryJ * 

..... 2-13-98 12:03:01 PM * 
,.,************************************************************************ 

: An~lYZ~d by:·· . . z.1 i IfJ' Reviewed by~ .Ij I q, : 
******************* *****:4!1~~***************~~4~~~~*********** 
CUstomer : C.AAS/~ (6134/SMO) 
CUstomer Sample I : 036861-003 
Lab Sample 1D 80020507 07;;""--
Sample Description ~INELLI 
Sample Quantity 669.000 
Sample Date/T~e : 2-11-98 
Acquire Start Date/T~a: 2-12-98 

SOLID SAMPLE 
gram 

1.0:55:00 AM 
'7:41:33 PM 

DeteCtor Name : LAB02 
Elapsed Live/Real Time 6000 / 6002 seconds 

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

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

U-238 Not Detected .... _---- 3.22E+OO 
TH-234 1.30B+00 1.02£+00 8.69£-01 
RA-226 1.23E+00 5.06E-01 4.95E-01 
PB-214 5.'71E-Ol 1.04E-01 '.56E-02 
SI·214 5.86£-01 1.S8E-Ol 4.:L3B-02 
PS·210 Not Detected --------- 3.401+01 

_:11-232 6.63E-Ol 3.25£-01 l..26B·Ol 
RA-22S 5.92E-Ol 1.76£-01 1.41E-01 
AC-228 5.72E-01. 1. 76E-01 8.13!!-02 
TH-228 5.13£-01 2.081-01 4.72£-01 
RA·224 6.59£-01 2.26E-01 8.16E-02 
PB-212 5.79B-01 1.238-01 3.98E-02 
B!-2l2 6.838-01 4.93E-01 3.06£-01 
TL-.20S 5.368-01 1.211-01 5.95E-02 

U-235 Net Detected. --------- 2.361-01 
TH-231 Net Detected. --------- 2.291"'00 
PA-231 Not Detected -.... _.- .. 3.B21+00 
TH·227 Not Detected .-.-- ... --- 3.29E~01 
n-223 Not Detected -.... ----- 2.142-01 
RN·219 Not Detected. --------- 3.72£-01 
PS·2l.l. Not Detected --------- 8.33£-01 
TL-20'7 ·Not Detected ------- .. 1.39£+01 

AM-241 Not Detected --------- 4.711-01 
PU-239 Not DetectecS --------- 4.311+02 
NP-237 Not Detected -------.- 3.S4li:-Ol 
PA-233 Not Detected --- ... _-- 5.708-02 
TH-229 Not Detected _._- .... -- 2.43B-01 

.. 



[summary Report] - Sample 

NuclicSe Activity 
Name (pCi/gram ) 

----":,.-- -.-----_.-

ZD: : 80020507 

2-sigma 
Error 

TO 

MDA 
(pCi/gram > 

AG-10Bm Not Detected ----"..--:.- 3.961-02 
AG-~10m Not Detected --------- 2.90B-02 
AM-243 Not Detectea --------- 1.07B-Ol 

726?BB55 P .13 

n-B3 Not Detectea --------- ,.47B-02

4 
~ 

BB-' Not Detected --------- 2.471-01 I ~~ 
CD-109--------~ah.~£~3~BMI~9~9----~L~.7~z~S~19~9~--------1.20B+00 ~~~ 

~:ii; :~~ g:~:g~~ ::::::::: ~:~~::g~ -~ ~1J'~; 
CE-~4~ Not Detectea --------- 5.23£-02 
CE-144 Not Detectea --------- 2.39B-Ol 
CO-56 Not Detectea --------- 3.691-02 
CO-S7 Not Detected --------- 3.02B-02 
CO-58 Not Detectea --------- 3.181-02 
CO-60 Not Detected --------- l.47B-02 
CR-51 Not Detected --------- 2.358-01 
CS-134 Not Detected --------- 4.711-02 
CS-137 Not Detected --------- 3.181-02 
EU-152 Not Detected --------- 9.07B-02 
EU-154 Not Detected ----- •• -. 1.82B-Ol 
EU-1SS Not Detected --------- 1.481-01 
FE-S9 Not Detected --------- 6.961-02 
GD-153 Not Detected --------- 1.02B-01 
HG-203 Not Detected --------- 3.17B-02 
1-131 Not Detected _._----.- 3.18B-02 
IR-192 Not Detected -----.... 2.691-02 
1-40 1.351.01 2.06B+00 2.74E-01 ~ 
KR-SS Not Detected -----.--. 8.342+00 ~ 
MN-S2 Not Detected -----.--- 3.222-02 
MN-S4 Not Detected -.------- 2.308-02 
MO-99 Not Detected --------- 3.431-01 
NA-22 Not Detected --------- 4.111-02 
NA-24 Not Detected ---- •• --. 1.481-01 
NB-95 Not Detected --------- 1.981-01 
ND-147 Not Detected --------- 2.161-01 
NI-S7 Not Detected --------- 9.211-02 
NP-239 Not Detected -.-. __ •• - 1.35E-01 
RU-103 Not Detected --------- 2.891-02 
RU-106 Not Detectea --------- 2.791-01 
SB-122 Not Detected --------- 5.85B-02 
SB-~24 Not Detected --------- 3.031-02 
S:9-125 Not Detected --------- 8.23B-02 
SN-113 Not Detected --.-.---- 3.641-02 
TA-182 Not Detected -----.--- 1.452-01 
TA-1B3 Not Detected --------- 4.882-01 
TC-99m Not Detected --------- 1.37E+00 
TL-201 Not Detected ----.---- 2.48E-01 
XE-133 Not Detected -------.- 2.181-01 
Y-88 Not Detected --------- 2.65£-02 
ZN-65 Not Detected --------- 9.662-02 
Z~.- 9~ Not Detected •• - • - - - - - S. 671- 02 
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Sample Description · lImRINBLLI SOL~ SAMPLE · Sample Quantity · 704.000 gram · Sample Date/Time 2-11-98 11:00:00 AM 
Acquire S~art Date!T1me : 2-12-98 9::'2:55 PM 
Detector Name · LAB02 · Elapsed Live/Real Time : 6000 / 6003 seconds 

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

Nuclide Act1vi~y 2-s:igma MeA 
Name (pCi/gram ) Error (pCi/gram ) .... --- -------_.-- ---------- ------------U-238 Not Detect.ed --------- 3.391+00 

TH-234 9.33E-01 4.07£-01 6.851-01 
RA-226 1.57B+OO 5.72E-01 5.22B~01 
PB-214 7.20B-01 1.38E-01 4.601-02 
EI-214 6.541-01 1.42E-01 4.74B-02 
PB-2l0 Not Detected --------- 3.57E+01 

e:ll- 232 5.68B-Ol. 2.851-01 1.46E-01 
RA-228 6.98E-0l. 2.29B-01 1.58E-Ol 
AC-228 6.54E-01 l..77B-Ol. 7.73E-02 
TH-228 5.83E-Ol 2.32E-Ol. 5.001-0l. 
RA-224 6.55E-01 2.251-0l. 7.46B-02 
PB-2l.2 6.S9B-01 1.21E-01 4.:211-02 
BI·2:l2 7.931-01 4.36E-01 3.38B-0l. 
TL-208 5.19E-0l. 1.26E-0l. 6.291-02 

U-235 Not Detected --------- 2.491-01 
TH·231 Not Detected ----._--. 2.271+00 
PA-231 Not Detected --------- ·3.9l.E+00 
TH-227 Not Detected --------- 3.381-01 
RA-223 Not Detected --------- 2.15B-01 
RN-2l9 Not Detected ---._.- ... 3.691-01 
PB-211 Not Detected --------- 8.42£-01 
TL-207 Not Detected --------- l..4l.E+0l. 

AM-241 Not Detected ------ ... 4.781-01 
PU-239 Not Detected --------- 4.SGE+02 
NP-237 Not Detected --------- 2.68B-01 
PA-233 Not Detected --------- 6.011-02 
TH-229 Not Detected --------- 2.57E-01 



[Summary Report] - Sampl.e 

Nuclide Activity 
Name (pCi/gram ) 

--- ... _--

40: : 80020508 

2·sigma 
Error 

----------

TO 

MDa. 
(pCi/gram ) 
.......... --

.' M-loam Not Dete-ctec1 - •• - ••• -- 4.082-02 
AG-llOm Not Detected --------- 3.221-02 
AM-2~3 Not Detected .-------- 8.59£-02 

72629355 P .15 

BA·133 Not Detected --------- 6.82S-02 ~ 
BB-7 Not Detected - •••• -.-- 2.64£·01 '1~~ 
CD-109--------~~p."£"iHa~j~9~e~--~'~:~.e~s~e~.p_-------9.l.1E-Ol~r Dr« 
CD-l1S Not Detected --------- 1.00B-01 ? / 
CB-139 Not Detected --------- 3_012-02 ~/J 1~ 
CE-141 Not Detected --------- 5.50B-02 
c!-1~~ Not Detected --------- 2.422-01 
co- 56 Not Detected - - - - -. - - - 3.778- 02 
CO-57 Not Detected --------- 2.998-02 
CO-58 Not Detected --------- 3.271-02 
eO-60 Not Detected --------- 3.65B-02 
CR-Sl Not Detected --------- 2.41£-01 
CS-134 Not Detected --------- 4.788-02 
eS-137 2.448-02 3.458-03 1.88B-02 
EtJ .. lS2 Not: Deeected --------- 9.00B-·02 
EU-154 Not Detected --------- 1.87B-01 
EU-155 Not Detected --------- 1.501-01 
FE-59 Not Detected --------- 7.581-02 
GD-1S3 Not Detected - - - - - - - - - 1.08E-01 
HG-203 Not Detected --------- 3.122-02 
I-131 Not Detected --------- 3.29£-02 
IR-192 Not Detected --------- 2.76B-02 
K-40 1.81B+01 2.64B+00 2.52B-01 ~ 
KR-85 Not Detected --------- 8.~2B+OO .., 
MN-52 Not Detected --------- 3.59B-02 
MN-54 Not Detected --------- 3.551-02 
MO-99 Not Detected --------- 3.57B-01 
NA-22 Not Detected --------- 4.311-02 
NA-24 Not Detected --------- 1.68B-01 
NB-95 Not Detected --------- 2.06B-Ol 
NO-14? Not Detected --------- 2.14B-01 
Nl-57 Not Detected --------- 4.368-02 
NP-239 Not Detected -------.- 1.33£-01 
RU-103 Not Detected --------- 3.01B-02 
RU-106 Not Detected --------- 2.888-01 
SB-122 Not Detected --------- 5.701-02 
SB-124 Not Detected --------- 3.121-02 
SB-~25 Not Detected --------- 7.97B-02 
SN-~13 Not Detected --------- 3.61£-02 
TA-182 Not Detected --------- 1.57B-O~ 
TA-~83 No~ Detected --------- 4.988-01 
TC·g9m Not Detected .-------- 1.768.00 
TL-201 Not Detected --------- 2.51B-Ol 
XE-133 Not Detected --------- 2.26E-Ol 
Y-88 Not Detected --------- 2.83£-02 
ZN-65 Not Detected --------- 1.068-01 
ZR-95 Not Detected -_._----- 5.75E-02 
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••••• ************************* ••••• ****.*****.*****.******* ••••• * •••••••• 
* Sandia National Laboratorie8 * 
• Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 

~* 2-13-98 ~:~0:32 AM * 
~~****************.**.*******************.**********.* ••• *****.*********** 

: An~lyzed by: '9:. . . ~It, 1" . Reviewed bY~~Jl"'J~ : 
****************.. *****~~*,;*******.**.*.* •• *~~* ~ ~~********** 
CUstomer : C.AAS/MAC (6~34/SMO) 
CUstomer Sample ID ; 036863-006 00 c;7-.(3/? 
Lab Sample ID : 80020509 ~ 

Sample Description : ~INELLI LIQUID SAMPLE 
Sample Quantity : 500.000 mL 
Sample Date/Time · 2-11-98 ~O:OO:OO AM · Acquire Start Date/Tice 2-12-98 11:24:51 PM 
Detector Name LAB02 
Elapsed Live/Real Time · 6000 / 6001 seconds · 
Comments: 
*********************************.*************************************** 

Nuclide Activity 2-sigma !mA 
Name (pCi/mL Error (pCi/mL ) 

------- ... ---------- ------ ..... . .... _------ . 
'0'-238 Not Detecte:1 --------- 1. 81B+00 
TH-234 Not Detected ------.-. 4.05E-Ol 
RA-226 Not Detected --------- S.OOE-Ol 
PB-214 Not Detected --------. 4.9BE-02 
EI-214 Not Detected --------- 6.268-02 
PB-210 Not Detected --------- 1.528 ... 01 e TH- 232 Not Detected -- ..... -. 1.55B-01 
RA-228 Not Detected --------- 1..488-01 
AC-228 Not Detected --------- 8.598-02 
TB-228 Not Detected --------- 4.848-01 
RA-224 No~ De~ected -.. ----_. 1.18E-01 
PB-212 Not Detected --------- 3.65£·02 
BJ-212 Not Detected --------- 3.10E-O~ 
TL-20B Not Detected --------- 6.728-02 

U-235 Not Detected --------- 1.628-01 
~·231 . Not Detected -_ ... ------ 1.708+00 
PA-231 Not netected -- ... _--- 2.70£+00 
TH-227 Not Detected 

._._e ____ 
~.43S-01 

RA-223 Not Detected ._.------ 1.12£-01 
RN-219 Not Detected ------.-. 2.83B-01 
PE-211 Not Detected --------- 6.252-01 
TL-207 Not Detected --------- 1.038+01 

AM-241 Not Detected -._._ .. _. 2.422-01 
PU-239 Not Detected -------- .. 2.19£+02 
Np-237 Not Detected --------- 1.89B-01 
l?A-233 Not netected ---- .... -- 4.158-02 
TH-229 Not Detected .... _-.-. 1.53£-01 



[Summary Report] - Sample m: : 80020509 

Nuclide 
Name -------
AG-~08m 
AG-llom 
AM-243 
BA-133 
BE-7 
CO-lOg 
CD-US 
CE-139 
CE-1.41. 
CE-144 
CO-56 
CO-57 
CO-58 
CO-GO 
0·51 
CS-134 
eS-l.37 
EO-152 
EO-154 
EU-155 
FE-59 
GD-l.S3 
RG-203 
I-Ul 
IR-l.92 
K-40 
KR-8S 
MN-S2 
MN-S4 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RO-103 
RU-106 
SB·122 
S:E!-124 
SB-l.25 
SN-113 
TA-1B2 
TA-H3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-9S 

Act1vity 
(pC1/mL ---:.-.- -----

Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not :Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not :Detected 
Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 
Not :Detected 
Not :Detected 
Not :Detected 
Not Detected 
Not Detec'ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not :Detected 
Not Detected 
Not Detected 

2-aigma 
Irror ---..... _--_. 

-----_.-. 
.......... 

--._--_.-

TO 

MDA 
(pC1/mL 
----------
2.291-02 
2.29B-02 
6.221-02 
2.95E-02 
1.851-01 
6.08B-0l. 
6.36B-02 
1.941-02 
3.47B-02 
1.551-01. 
3.22!-02 
1.951-02 
2.25!-02 
2.611-02 
1.7GB-01 
2.86E-02 
2.43£-02 
5.862-02 
1.05E-0l. 
9.088-02 
4.941-02 
6.1.5B-02 
2.31.£-02 
2.271-02 
2.00B-02 
3.00B-Ol 
7.1.3B+00 
2.B1B-02 
2.268-02 
2.29E-01. 
2.57E-02 
1.62E-01 
8.93E-02 
1..468-01 
7.61.8-02 
8.348-02 
2.42E-02 
2.01E-Ol 
4.1.88-02 
2.77E-02 
6.26£-02 
2.67£-02 
7.40E-02 
2.51£-01 
1..63£+00 
1.40E-01 
1.lGB-01 
2.42E-02 
5.131-02 
3.30B-02 
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ProleCI H_.: t«t'I'/J1III. 4>'P! trw JAM II' 

I' A_,d CIIIt" Cod.: ,." IIU', I ~'-1A I [,!!r 
Logbook A.r No:_-,P~15::..;·'=-____ _ 

R.f. No. 

Su.".n .. Copy 

:fWlp.,cl8I'n.truct'on,fQC Requirement' 

~f-J~ t~w' "ArA ""l It "irE' : ' 
• . "" " .••• ·f " ~. I •. 
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"i ".~. I' i .. '. ,I 

L.IA:f·_~'~,J;·· :'" 
~, .. ' " ..... 7. 
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****.***************************.*.************************************** 
* Sandi. Natio%3Al Laboratories .. 
• Radiation Protection Sample Diagnoscics Program [88~ Laboratory] * 

.. * 2-~3-n 1:20:43 PM .. 
,.,"************************************************************************ 

: ~lyzed by:.. . ... ~i-j,,.· Reviewed by~-... IJI..J~"T> : 
***************** ******:.1;*~*****************~~*~J~~*********** 
CUscomer : C.AAS/MAC (6134/SMO) 
CUstomer sampl 036864-003 
Lab sample ID 80020510 

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

MAlUNBLX,I 
: 686.000 

2-11-98 
2-13-98 

: LAB02 
: 6000 / 

SOLID SAMPLE 
gram 
~:2S:00 PM 
1:13 :02 AM 

6003 sec0nd8 

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

Nuclide Activity 2-sigma MDA 
Name (pCi/gram ) Error (pC1/gram ) 

------- ----------- ---------- --.. -. -.. --.'" 
U-238 "Not Detected -......... 3.271 ... 00 
TH·234 1.10i ... 00 5.05£-Ol 7.41B-Ol 
RA-226 1..SOi+00 8.09E-01 S.66B-Ol 
PB-214 6.63£-01 2.29!-Ol 4.6SB-02 
B:::-214 6.49E-01 1.821-01 4.41E-02 
PB-210 Not Detected --------- 3.49£+01 

e TH - 232 6.251-01 2.92£-01 1.35B-01 
RA-228 6."B-01 3.26E-01 1.68B-01 
AC-228 5.62B-01 1.71E-01 8.62B-02 
TH-228 7.B3B-01 2.45£-0l. 4.69B-01 
RA-224 6.58£-01 2.12£-0l. 8.91£-02 
PB-212 .L422-01 1.22i-Ol 4.11E-02 
51-212 4.83E-0l. 2.84i-Ol 2.91B-Ol. 
TL-208 6.26B-01 1. 668-01 6.29B-02 

U-235 Not Detected --------. 2.42B-0l. 
TH-231 Not Detected. --------- 2.242+00 
PA-231 Not: Deteeted --------- 3.92B+OO 
TH-227 Not Detectec1 --------- 3.37B-01 
RA-223 Not Deteetec1 --------- 2.09B~Ol. 
RN-219 Not Detected -------- .. 3.64E-01 
P5-211 Not. Deteeted --------- 8.41B-01 
TL-207 Not Detected --------- 1.30£+0l. 

AM-241 Not Detected --------- 4.78B-01 ~ 
PU-239 Not Detected ---- .... - 4. 49B+02 ~ Jr. ~ 
NP-237 L 43. Sa. 1. GU; 91 3.0SE-0J. 
PA-233 Not: Deteeted --------- 5.85B-02 

~h& TH-229 Not Detected --------- 2.468·01 



[Summary Report] - Sample m: : 80020510 

Nuclide 
Name 

........... 
AG-l08m 
AG-ll0m 
AM-243 
BA-133 
BE-7 
CD-~09 
CD-11S 
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-131 
IR-192 
K-40 
KR-SS 
MN-52 
MN-54 
MO-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU-103 
RtJ-l.06 
S19-122 
S8-124 
SB-125 
SN-1.13 
TA-182 
TA-l.S3 
TC-99m 
TL-201 
XE-133 
Y-88 
ZN-65 
ZR-9~ 

ACtivity 
(pCi/gram ) --_ .... - .. _--

Not Detected 
Not Detected 
Not Detectec1 
Not ])etected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.91E-0l. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

:1.. 31E+0l. 
Not Detected 
Not DetecteeS. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not OetecteeS. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not OetecteeS. 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not DetecteeS. 
Not Detected 
Not Detected 

2-sigma 
Brror 

---:-.- ------

------._. 

---------

--_ .. - .. _ .. 

5.06E-02 
____ a ___ _ 

2.2lE+00 

TO 

MOA 
(pCi/gram ) 

3.7SX-02 
4.63X-02 
9.56E-02 
6.731:-02 
2.55B-Ol 
1.OSE+OO 
1.04S-01 
2.88B-02 
5.31E-02 
2.441-01 
3.S113-02 
3.00B-02 
3.20E-02 
3.52B-02 
2.38B-01 
4.72B-02 
2.02E-02 
9.01E-02 
1.731-01 
1.48B-01 
6.57E-02 
1. 031-01 
3.231-02 
3.211-02 
2.73B-02 
2.81£-01 
8.45B+00 
3.86i-02 
3.56B-02 
3.52B-01 
4.24E-02 
1.73B-01 
2.08E-01 
2.161-01 
S.53S-02 
1.31E-01 
3.01S-02 
2.84£-01 
5.70E-02 
2.96B-02 
8. 01Ei~-02 
3.808-02 
1.53E-01 
5.04B-01 
1.98B+00 
2.46E-01 
2.24B-01 
2.58E-02 
1.051-01 
5.51£-02 

P.19 
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TO 7262A85S P. 20 

.***.*.****.~****************************.******.********************* •• * 
* Sandia National Laboratori.. • 
* 'Radiation Protection Sample Diagnoatiea Program [881 Laboratory] * 
* 2-13-98 4:53:18 AM * 
************************************************************************* 

: Analyz~d by: '?-:. ';,~:JJ,p. Reviewed by:"-w.J~'u...lq(:) : 
***************** ******~~*{~*******~**********~*~~y -************ 
Cunomer ': c:: .AAS/MAC (6134/SMO) 
Customer Sample m : 036865 - 003 -- 0 fA 
Lab Sample m : 80020511 "l, A - (9.) " "\. 

07 ./"V 
Sample Description ~INELLI SOLm SAMPLE 
Sample Quantity 654.000 gram 
Sample Date/Time 2-11-98 1:25:00 PM 
Acquire Start Date/Time: 2-13-98 3:04:37 AM 
Detector Name LAB02 
Elapsed Live/~eal Time 6000 / 6002 seconds 

Comments: 
************************************************************************* 
Nuclide Activity 2-8igma MDA 

Name (pCi/gram Error (pCi/gram ) 
------- ----------. .... -- ...... .----------
U-238 Not Detected ... -._--- 3.55£+00 
TH-234 Not Detected ... - ... --- 8.11E-01 
RA-22Ei 1..471+00 8.721-01 6.93E-01. 
PB-214 6.731-01. 3.551-01 4.58E-02 
BI-214 5.841:-01 1.241-01 4.43B-02 
PB-210 Not Detected --------- 3.65B+Ol 

TH-232 6.51E-Ol 3.35B-Ol 1.UB-01 
RA-228 7.38S-01 2.26B-01 1.S8B-01 
AC-228 6.361:-0:1. 1.80B-01 9.49£-02 
TH-228 5.52B·01 4.l9B-Ol 5.188-0:1. 
RA·224 7.60B-Ol 2.78£-0:1. 8.16S-02 
PB·212 6.35£-01 1.16B-Ol 4.22B-02 
BI·2l.2 7.07S-01 3.33S-0:1. 3.08B-01 
TL-20B 5.99:&:-01 7.078-01 5.98S-02 

U-235 Not Detected ... ------ 2.51£-01 
TH-231 Not Detected -- .... --. 2.381+00 
PA-23l Not Detected --------- 3.948+00 
TH·227 Not Detected --------- 3_4:1.B-01 
RA-223 Not Detected --------- 2.248-01 
RN-219 Not Detected --------- 3.898-01 
PB·2l.l Not Detected ----_. __ . 8.65B-01 
TL-207 Not Detected --------- 1.39S+01 

AM·241 Not Detected --------- 4.89B-01 ~ ;:,f PU-239 Not Detected ... _.------
4.64'+02 "" ~~ NP-237 a.iiB 8i iz i iii iii: 2.538-01 . 

PA-233 Not Detectec2 --------- 6.:1.2S-02 "./11/11 TH-229 Not Detected --------- 2.49B-01 



[SUUID1a.ry Report] - Sample ID: : 80020511 

Nuclide 
Name 

AG-l08m 
AG-l.l.Om 
AM-243 
BA-ll3 
BS-7 
CD-10.9 
CD-l.lS 
CE-139 
CE-l41 
CE-144 
CO-56 
CO-57 
co-sa 
CO-50 
CR-51 
CS·134 
CS-137 
EU-152 
iU-1S4 
EU·155 
FE·59 
GO-153 
HG·203 
I-lll 
!R-~92 
K-40 
KR-SS 
MN-S2 
MN-S4 
MO-99 
NA·22 
NA-24 
NB-95 
ND-147 
NI-57 
NP-239 
RU·103 
RU-106 
SB·l22 
SB-l24 
SB-l25 
SN-1.l3 
TA-182 
TA-183 
TC-99m 
'l'I.-201 
D-ll") 
y·sa 
ZN-6S 
ZR-95 

Activity 
(pCi/gram ) 
------ .. ---

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not l)etected 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.61S-01 
Not Detected 
Not l)etected 
Not Deteceed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.488+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 l)etected 
Not Detected 
Not Detected 
Not Detected. 
Not netected 
Not Detected 
Not Detected 
Not Detected 

2-81gma 
8rror 

----------
-----------------------------------------_._. 
----------- ... -_ .... -

.-.------

3.941-02 
---- .... -

2.27E+OO 

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

----_._--

._-------

f~;.na.a ~.;. Z~ 

.. -.... _--

MDA 
(pC1/gram ) 
----------
3.908-02 
4.731·02 
9.96&-02 
6.96:£-02 
2.651-01 
8.601-0:1. 
l.08&-01 
3.03l!!-02 
5.551-02 
2.511-0l 
3.781-02 
3.098-02 
3.281-02 
3.508-02 
2.481-01 
4.851-02 
2.631-02 
.9.291-02 
1.79B-01 
l..541-01. 
7.491-02 
1.05E-Ol 
3.321-02 
3.371-02 
2.888-02 
2.60B-OJ. 
8.4l.1:+00 
3.831-02 
3.491-02 
3.651-01 
4.258-02 
2.031-0l 
2.llS-0l 
2.26B-01 
1.011-0l. 
1.368-01 
3.031-02 
2.9SB-Ol 
6.15B-02 
3.141-02 
8.S0B-02 
3.931-02 
l.52£-01 
5.211-01 
2.491+00 
2.71E-Ol 
2.41B-Ol 
2.841-02 
l.038-0l 
5.551-02 





ANNEX 7-8 
Data Validation Results 





rn INTERNAl'IOHAL 
TECHNOLOGY 
CORPORAl'ION 

Sandia National Laboratories 
Attn: Ms. Tina Sanchez 
Department 6682 
P.O. Box 5800, MIS 1147 
Albuquerque, NM 87185-1147 

October 14, 1997 

SJOI Central Avenue. N.E--5u:te 700 
AlbuqueIque. New Mexx:o 8710S-1S I J 

505-262-8800 
Fax: 505-262-8855 

Project No. 301462.170.02.000 

Resolution to Data verificatjonNalidatjon Level 1 Incomplete Notations 

Dear Ms. Sanchez: 

Documented reviews of analytical data reports generated by the Sandia National LaboratorieslNew Mexico 
(SNLlNM) Environmental Restoration Chemistry Lab (ERCL) for samples recorded on the above referenced 
Analysis Request and Chain of Custody forms (ARCOC) were recently completed by IT Corporation. Following 
submittal of the review forms, Fran Nimick, SNL 6682, requested IT resolve certain items on the Data 
VerificationNalidation Levell forms checked as "incomplete." This letter documents resolution of the subject 
incomplete items for the samples recorded on the above ARCOCs which were submitted to the laboratory under 
the direction of Paula Slavin, SNL 6682. 

Be advised that the "Documentation Completion Checklist, Data VerificationNalidation Level I-DVl" form is a 
modification to the SNLINM Technical Operation Procedure, "Verification and Validation of Chemical and 
Radiochemical Data, TOP 94-03." The SNLINM Sample Management Office (SMO) is the owner of the 
procedure, and as such, many of the items reviewed are specific to SMO practices, procedures, and 
responsibilities. Samples collected by SNLlNM Environmental Restoration (ER) Departments and analyzed at the 
ERCL that are never subject to SMO processing may not be subject to all of the procedures of the SMO and 
therefore certain review items may appear incomplete. The terms and relationships between the ER Departments 
and the ERCL may not be the same as those between the SMO and their laboratory contractors. Consequently, 
some review items may not be applicable to ER operations. 

• Line No. 1.1: "All items on COC complete - data entry clerk initialed and dated" 

This item was checked as incomplete because the box where the SMO data entry clerk would initial 
and date indicating the sample information entry into the SMO Sample Tracking Database was not 
checked. [f ARCOCs are not being provided to SMO for ER sampling tasks then the data cannot be 
entered into the SMO data base. The line item is not applicable in this case and will be checked on 
the DVI form as "resolved." 

AL'3-981WP/ADM:L4202·D.WPD 

IT Ca1JXlratlon 15 a wholly owned SUC5lCfmy of IntemattonaJ TechnOlogy Cb.rpoJm!on 



Ms. Tina Sanchez 2 March 9, 1998 e 
• Line No. 1.8: "Tritium Screen data provided (Rad labs)" 

This item was originally intended to document that the SMO contractor laboratories had completed 
sample screening for tritium and forwarded those results back to the SMO. That requirement has 
since been dropped and the item as originally intended is no longer applicable. However, the item 
was checked as incomplete by the reviewer because the samples originated from a Radiological 
Materials Management Area (RMMA) but radioactivity screening results (necessary for 
transportation of the samples from the site of collection to the laboratory) did not accompany the 
analytical data package provided for review. Today, August 21, 1997, I telephoned Warren Strong, 
SNL 6684, manager of the ERCL and left him a voice mail message requesting that when samples 
arrive at the laboratory with radioactivity screening data that a copy of those screening data be 
included in the analytical data reports. The review item will be checked as resolved on the 
DVI form. 

• Line No. 2.4: "Quality control data provided (MB, LCS, LCD, Detection·Limit)" 

The reviewer determined that a Laboratory Control Sample (LCS) and a Laboratory Control Sample 
Duplicate (LCSD) were not analyzed for quality control indicators of accuracy and precision in 
association with soil samples analyzed for explosives residues. Analysis of the LCS and LCSD in 
conjunction with each batch of samples is a contractual requirement between the SMO and their 
contractor laboratories. In the absence of such an agreement between ER and the ERCL the review --
item may not be appropriate. As documented in the ERCL report case narrative, the method used .. 
for explosives analysis at ERCL is a laboratory developed performance based method. 
Documentation for the method requirements are not complete and quality control limits for method 
specific quality control measures have not been established. Also documented in the case narrative 
is an agreement between the ERCL and the Paula Slavin to use the method with knowledge of the 
limitations. The review item will be checked as resolved on the DVI form. 

• Line No. 2.5: "Matrix spike/matrix spike duplicate data provided (if requested) 

MSIMSD analysis on the sample numbered 034318-001 for explosives residue analysis were 
requested on the ARCOC but not performed by the laboratory. The laboratory report case narrative 
documents discussions between the laboratory and Paula Slavin concerning the analytical method 
a!ld an agreement that MSIMSD would not be analyzed. The review item will be checked as 
resolved on the DVI form. 

• Line No. 2.7: "TAT met" 

Turnaround times (TAT), or the elapsed time between submitting samples to a laboratory and the 
receipt of the laboratory data report, are specified in the contracts administered by the SMO between 
SNLINM and their contractor analytical laboratories. The reviewer assumed that the 30-day 
turnaround time for routine analytical service agreed to between the SMO and their contractor 
laboratories was also applicable between the ER Departments and the ERCL. Because the 
analytical data reports from ERCL were not received with 30 days of sample submittal the item was __ 
checked as incomplete. However, IT is not aware of any enforceable TAT agreement between the .. 

AUJ·98IWP1 ADM:L4202·D. WPD 



e Ms. Tina Sanchez 3 March 9, 1998 

ER Departments and the ERCL and so it seems the item is not applicable. The item will be checked 
as resolved on the DVI form. 

• Line No. 2.8: "Hold times met" 

The reviewer determined that the subject soil samples had been analyzed for mercury after 28 days 
had elapsed. Twenty-eight days is the recommended holding time for mercury in soil samples 
published in Table 3-1 of the EPA's guidance document, "Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods (SW-846)." The analytical method reportedly used for metals analyses 
on the summary results data pages provided by ERCL is EPA Method 6020 referenced to SW-846. 
The ERCL Data Report Summaries are internally inconsistent in that the case narratives report using 
EPA Method 200.8 (a method in the EPA drinking water program) for metals in soil with a 6-month 
holding time for mercury while the data sheets report using SW-846 methods. Without specific 
guidance from the ER Departments as to what analysis holding times ER desires to enforce, our 
position is that no error was made in noting that the recommended 28-dayholding time had elapsed 
prior to analysis. The item will be checked as resolved on the DVI form. 

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

Respectfully submitted, 

IT CORPORATION 

Mark Lyon 
Project Chemist 

ML:sh 
Enclosures 

cc. F. Nimick, SNL 6682 

AU3·981WPIADM:L4202·D.WPD 





...,.,.~ ........... I.~ ...... ~_'" __ .. G,· ........ 

Sire: ~7-t? 

AR'COC: S/();l.O l D~rJ CiJssification: tJL" ......... ';.. 
SJmple" 

I I DV i' 
Fracrion No. Analysis Qualifiers Comments Ii 

~l/) ~ 
I 

cc-n- S'17'/ -Ge-
R.. 
~ ~ ICec. ..:... Lc.slL.~Sb Ii 

~~4;·.Mf;;-:17¥~ I OtJO-£1$ ~TCj-'1S-,,! 

I I I I 

'1 I 

I 

. 

~ 

Sample ""o.:Fraction No . • This value is located on rhe Chain of Cusrody in the ER Sample ld field. 

Analysis· L"se \'alid test methods provided below or if the result applies to an indh'idual anaJ~le within a test method. 
use tlie CAS number from the anaJytical data sheet. 

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

Com ments • This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance. or additional clarification is warranted. 

Test ;\Iethods· Anions_CE. EPA6010. EPA6020. EPA ~.j7O'1. EPASOI5B. EPASOSI. EPAS260. EPA8260·MJ. 
EPA8:iO. HACH_ALK. HACH_l'\02. H.KH_N03. ~IEKC_HE. PCBRISC 

~ 

I 



Qualifier 

A 

Al 

B 

BI 

B3 

1 

1l 

J2 

P 

Pl 

Q 

R 

l'l 

L:l 

Li;;.:>f Data Qualifier; used in Data \"llidation an.:l A.sociated Comment Responses 

Comment 

Labor:llor.· :lCClIr.IC'· :lndlor bias m~JSurements for the as"socialed L:boiltorv . . - . 
Contral S:lmple ILCS I do not in~tlCcept:lnce criteria. . 

bbar:ltary ac:u;-:cy anj/ar bias m~JSuremenLS for the JS;oci.1t~d Su:;.:·pte 
Spike do not me:: ol:::,unce crit~":.l. 

Labaroltory olCCJJ:":!.:Y andlor bias me::surements for the .lSso;:iolt:d ~I;;.: . .-ix Spike 
(~!S) do not m::t l:::,t.lnce crite:::1.. 

. An.3lyte present in l:ilior.lto!,)· meth~d bl:lnk 

Anollyte present in trip blank. 

Anllyte present in equi~ment bl:mk. 

Anllyte present in continuing c:lli~tion blank. 

Tne asso:i:llej \"ah:e is :m estimate: qU:lntity. (~.:>t:; this qulliiier m~y be used 
in conjunction with .lther qU.llifie:; ,LL Al) 

Tne method reql:ireme:us far sample i'reser.·ationltemF~;-:ture ""ere not met f.:>r 
the sample anolly.is. Tn~ 3Ssoci3t::i \"llue is an estim3ted qU:lnti!y. 

Tne holding time w:!; ex:::ded ior u"l~ JSsocilted s:lmpi~ analysis. I:.: 
JSsoci:lled \".3Iue is :m estimated q~1tity. 

LJbor:lto!,)' pr::isior. me::sureme:m ior the Labor.ltory C.:>ntrol 
S~mple and d~;:,::::::: i LCS,1.CSi) I ,:,' not meet .1:::;:,:::n:: :ri::::~. 

Lahor:nory rre:is,.;>n m:1Surem::u fe'r the M.1trix Spike S.lmr': oln~ 
~.iCl.:iat~d du;,ii::u! I ~!S.-'~ISD.I do not ml!el ~c:::tpt.ln~! :;:-iten2. 

QUolntit.!tion limit re,or.:d does not meet Dolt.! QUollity Oc.je:ti\"e ,DQO, 
r:quiremenlS . 

The dat.! are unusable ior their inte~ded purpose (~ote: AnJlyte molY or may not 
be presenl.) 

The analyte is a ="mmcn lolbor:llory con[=in:lnt. The associated rest:1t is less 
th:m ten times th: ~on":::l!.-:nion in an~ bl:lnk. 

The :lnalyte was als(I detected in J method or reagent blolnk. The 
associated result is less [bn fi\"e times the cancemr.nian in :lny bl:mk. 

Tne an:llyte was analyud for but WJS nllt detected. The .l>soci:lted I"aiue is tln 
estim:ue and molY be inl::urate or impr:dse . 

• This is Ml ~ d::;:1iti"e list. Other qU.lliiim lr~ r.:'t::1tially l\ail.3t-k sec TOP 9.!-03. l\\ltii: T;na 
Sln..:hez [e> r:Vl;: list. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

,.' 
l' 

sm: OR PROJECT ~ :riA 
ANALYTICAL LABORATORY C () Il F 
LABORATORY REPORT # 9;3£/0 
CASE NO. ?;;?}£ ;?~()3"t) 
I/,I?C-OC.I:: 5/0.;2t)j 

Des::;ibe prabiems/q:;alifications below (Action Items and Areas of Concem) 

VOC SVOC PESTiPCS 

1. HOLDING Nil' / NA . 
TIMES.?~ESERVATION 

2. GC.'MS INST. PE~fORM. . . . . . . ' ., 
v. CALIERATiONS.WINOOW.S . 

~ 5LANKS 

5. SU~?'OGATES 

::. MATR:X SPIKE/OUP 

I. L.;EORATOny CONTROL ./ 
SAMPLES 

S. INTERNAL STANDARDS 

9. COMPOUND 
IDENTifiCATION 

, O. SYSTE!.1 PERFORMANCE 

11. OVERALL ASSESSMENT \ ,II 

,/ (check mark) - Acceptable: Data had no problems or c;ualified due to minor problems 
N • Data qualiiied due to Iroajor problems . .' . .' 
X • Problems, but do not affect data . 
Qualiiiers: J. Estimate' 

UJ • Undetected. estimated 

~e() I r I 
~'e . 

lOP s.:.c:f 
i;ev.O 
~::.ac!lmen: C 
Fage9\;:f 115 
July 15S~ 

Fa;;e 1 of i3 

/IE ~ 
~ ,.jq.}c;s-

/ 

7' 



Tep s.:~ 
"ev.O 
A::2:::'me:l1 C 
Page 100 cf 115 
July 1554 

,oJ • 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

" ~ 

Pa;e 2 of 18 

FROJECT,T ASK ('EADER: 
~--~¥TY~~h'~--------------------------

ACTION ITEMS: ~-ZCe~::=. _____________________ _ 

OVE:;ALL DATA QUALITY' ASSESSMENT ~::=.:.. :- .... ~ ",,--L ~ ~_ ~ £.,(~ - ~ _;:;. T·£:.~- COc. l'4 e ,<4" to 
4,..,-J' ~ d :6= 

. . . '\ ... ....... . 

Reviewed 5y: t:;.. ~ ~ 
D-·"· Q.~ .... 

. " 



ORGANrC DATA ASSESSMENT SUMMARY FORM 
(Data VeriticationNafidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time c~it2ria below tnat was used to e'/aluate the samp!:s. 

SW-84S. 3rd. ed. 

i-:'~ S..!.CJ ''; 

i=:~'J 0 
A::ac.~:n~nr C 
r:;;~ lCl c~ 115 
J~ly I;;' 

Fa~2 3 01 18 

Other. ________________________________________________________ __ 

L:st below samples that were over holding time cmeria. 

-----
II Sample 10 I VIS;:; I Da:2 Analyze:: t ~n II 
i! I I ~ II 
" Ii I L-- vl~ I 1/ 

II I L.e-~,..,- I I! 
" 
r :I I ~ yLf' I I 
I' 

~ I I II !! . . 
i: .~ " I I I II Ii , 
ii~ I I I I, I' 
" 

NOT::: VTSR = Validated ti:":'l2 of sampi2 r:::e:pt. 

V/ere the correct pres2N2ti\'es used? Yes 0 No 0 5ee C vf2-
,...-
ro/l..M., 

L:5t below samples that were incorrectly preseNed. 

II Sample No. 1 Type of Sample I Deficiency I AC:ion /1 
I I .\ I ~ 
I I I ~ 
I I IGl/jL~ \ 

- I 
I S~ I.--..N"'" I 
I ----- r p I 

\ ---r I \ I _________ I I I 
Reviewed Sy: 
ri~I.=t.. 



iCi'SoI.Q3 
"ev.O 
,I.::ac!lmenl C 
?~9t 102 at tiS 
July ISs.: 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaiidation level 3 DV-3) 

2.0 GCIMS TUNING CRITERIA 

Page ~ of 18 

Has a GC/MS tuning perf~ance been analyzed for every twelve hours of sample a;;alysis for each GClMS 

instrument used? Yes § No 0 

Was the correct s:andard (listed in the EPA MeL'1od) used? Yes Gf' No 0 

Ha'{e the ion abun=ance criteria been met for each tune? Yes 0" No 0 

NOTi:: GC!MS abundance criteria is specified by E?A method for GC/MS analysis (:?A 8240A or e2iQA). 

Il no tor any of 1:-,: above. list all the data assoc:aled with the tune that either faiied ::;;eria or in whi:::~ thefe 
was :10 t,Jne. 

il I~, !; Date.Time Problem 
'=' ==========~====================~,=~==========~ 
::.....-1 ---~--~F----=--,,=--_...!....-___ -----,I: e 

I'. :l 

" ::~ ------------~----~~~~~~----------~--------------~ 
" Ii 

Ch;;:k for t~ns:~;iioncalc!Jlation errors. If errors are pres;;;.:. briefly summari:e necessary changes: 

Is ttle spectra of the mass calibration acceptable? Yes ~ No 0 

Reviewed By: 
Date: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafrdation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DOT Retention TIme 

Is DDT retention time for packed columns >12 minutes (except1or OV·' and OV·l01)? 

Yes 0 No 0 

.' 
TOP s,:·cS 
Mev. 0 
At::ICM1enl C 
Fa;e 103 cl 1 ~~ 
July IS~ 

Page ~ of 1 a 

It no. list below the DDT standares that tailed criteria: __________ ~---------

;..~iec:ed samples and c=>mpoun:s: ____________ ---:,..,./~ __ . _________ _ 

/ 
;7 

J.2 "",ntloo Tim. Windows ~ 
Lis: ~e!cw C::H'!'1~:::;n:::s that were not within the re' _:ilion time winccws. . 

II 

I l/. 
, I II :':1 i 

II Da:e.lime Compound Win:::::w I ';=:i::::1 I Afiec:=o Samp!=s 
I 

, , 

I I /1 I I I 
I 7 I I 

, 
I I 

f7 I I I I 
/1 . I I I I 

/ . 

Reviewed oy: 
n:::~::lo' 



iC?~.Q3 

Fo.". 0 
AI:OI:::" .. enl C 
Fa;!. 104 01115 
JuIy'SSl 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

Page 5 of 1a 
" 

3.3 DDT and End.n D.g""aUDn tV ,r .4"/icA t it.. ~ 
Lisl below the slandarc!s that have a DDT or Endrin breakdown of >20% (or a combined breakdown of _0%). 

II Dateilime I Standard 10 I DDTlEndrin I % Breakdown I A~ion I p.te~=: Samples \: 

1 I I I /1 I 
I I I I / 1 I , 

II I I 1 I / I I 
i; I I I I / I ! 

Ii I 1 I 1/ I 
II 
Ii I I I /f I ; 

3.4 DSC Retention Time Check 

Is t!",e %0 between EV.!.L A and each ar.alysis (q:.Jantitati -:1d ---'jr.:;-'ionj ~.= ... r---"'jC:l I'm- wi''''- QC c:.o "" .... lI .uc:U • 1..0_\",00 ;:':.u. I UI: lleh. 

limi:s (2% for packed column. 0.3% capillary 10 <0.32 m. ano i% !or me;a~cre!? 

Yes U NoD 

I' I Sample 10 /1 DSC%D 1 ,I D-'" A::ion c._ 

I I / I I , 

I I / 1 1 
, 
i 

I I / I I 
, 

I 
I 1/. I I I 
For the above criteri outlined in Sections B. 1-8.4. check lor transcription/calculation errors. 

If errors are fo fl. list below with necessary corrections: 

/ -

/ 



iGP 9':·03 ~..: 
;::.~V 0 
A::oIc:tmenl C 
Page lCS 01 115 
July l!oS~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValldation Level 3 DV·3) 

4.0 INITIAL CALI5RATION 

Has initial calibration been pertormed as required in the EPA method? Yes 0' No 0 

Were the corree: number of standards used to calibrate the instrument? Yes 0' No 0 

Page 7 of 18 

For GC analyses 01 PCBs and Pesticides. did the laboratory fellow the correct 72·hour sequence of analysis? 

Yes 0 No 0 M,f Ap!'J,CH/'/e. 

Ust below compounds whic!1 did not meet initial calibration c:1ter.a outlined by the E?A ms!hod. 

i' I ,! i:-:s:rument 10 Da!e Compound Ac:ion 

!! I 
Ir:....i ___ ~I __ .!--___ ---!.. ___ ...!-___ ~:::....!...-____ .....:! 

!! I I 
Ii I I 
ii I I 
ii I I 
Ii j I 
Ii I I 
II I 
/1 I 
Check for trans~ptiOnlcalc..Ilation errors. If errors are present. summarize necessary corrections below: 



iC? s,:-C3 
;;,v.O 
A::aClmenl C 
?a~e lOS 01 115 
J:.ly 15;4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data YerificationlVarldation Level 3 DY-3) 

Pa~e 8 of 18 

Have continuing calibration standards been analyzed at the fre:<:Jency specified in the E?A method? 

Yesg/ No 0 

List below all compounds which did not meet continuing ca[ibra:i::10 requirements. 

J Instrument [0 Compound Action 

I' 
:1 ., 
II 
" '!. 

!I 
!I 

:1 
i'~I------~-------+--------~-----?~------~------~ 
!'~I----------7-----------~------~~~~~~~~~----------~------------~ Ii 

II 
•• I' 
'i I, 
'1 ., 
Ii 
.' ~i 

;1 
;~I ______ ~~~ ________ ~ __________ ~ ______ ~~ __________ ~ ____ ~ __ --J 

:1 

Cne:.1( for toarscription ar.::l calc.J[ation errors. If errors are lou::::. bristly sur:tr::ar.ze necessary corrs::iO!'!li 
beie,-.. : 

.- _ .. ~.'--'" ~--"' ..... ,.. -. 

e 



I 
ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validalion Level 3 OV-3) 

6.0 BLANK ANALYSES 

6.1 MethoCi'Fieagent and Instrument Blanks 

iC? ~.03·; 
F,ev, 0 

A::ac.~men: C 
F~;e 107 of J :~ 
July 15;4 

Page 9 01 1 B 

Has a method/reagent blank been an~ed for each set of samples or for every 20 samples of similar malrix. 

whichever is more frequent? Yes @ No 0 

Has an instrument blank been analyzed al least once every twelve hours for each GCltJ.S sYSiem l!se~? 

YesG:( No 0 

6.2 Field,'Rinse'Equipment Blanks 

Ar:: tll::!e fiel:' riose. e_qujPment blanks ass:lc:a:ed with each sampling cay or a: frequency spe:;:ie!:! in ::-.e 

sar:1plin;; plan. Yes @ No 0 

L:s; below c:lm~ouncs for which anall'ses we!e req:Jes:e: mat we!: oe!ec:ed in any of the b!a!':y.s a!':a~':=:::: 

II 
" 
" 

I~ 

Reviewed Sy: 
0 _'''' ClI __ 

" 

( ) A::i:n Level I Compound I ,.-f""I' --
I I 
I I ~ "'6 
I.I~~ 

I 
I I 
I I 
I I 



TO" S4-C3 
... v. a . 
Al"~::!1mentC 

Page loa of 115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

Paae 10 01 18 

Are there any TICs piesent in the blanks that are also present in the samples? Yes 0 No ~ 
If yes. list below. 

7.0 SURROGATE RECOVERY 

Were surrocate rec:lVeries evalua!ed for eac~ of the samoles ana!;;::e::l by GC or GC/MS? 
Yes g" ~o 0 .'. 

If s~rro£iate s~anda~s other than those presented by sw·a.!s are use::l. list below with re!erence to a;l?ii:a~ie 
comrol limits used to evaluate the percent recoveries. 

SUfrOcate Comoound 

Sample ID/Matrix 

Fieviewed By: ;::.;.. A X .L..!-
Date: 3 «f!Q1' > } 
.!' -.':..... 'o.,J':!-e-.!t ~-.="! .... .!...!".. t:. 

Surrogate 

Comi'ound 

CO:-:~!'Ol Limts 

! 
1/9-/::2.~ Action 

II 
I 



/' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValication Level 3 DV-3) 

" ;O? S~·C3 ~ 
r:,av.O 
A::ac.'Iment C 
F~ge lOS of 115 
J~ly 1~9~ 

Page 11 of 18 

It surrogate reeove!), was outside of control limits. were the samples or method blank reanalyzed? 

Yes if NoD 

Are method blank surrogate recoveries outside of "mils u!=on reanalysis? Yes 0 NO~ 

A,e :,anscription:ca!::J!a!ion errors present? Yes 0 NO~ 

;1 yes. note n:cessary c:rrec:ions. ___________________________ _ 

Fiaviewed Ey: 
~ale: 



iC? S4.Q3 
F.ev.O 
AroaC'llMftl C 
Page 110 Clf lIS 
July ISM 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValidation Level 3 DV-3) 

Page 12 of 18 

B.O MATRIX S?IKE:'MATRIX SPIKE DUPLICATE (MS.'MSD) ANALYSIS 

Were MSiMSDs analyzed at the frequency required by the E?A met.'lod or QAPj? for each matrix type? 

Yes~ No 0 

List below % recoveries and F.?Ds of compounds whic!1 did not meet criteria. Indica:e on char: criteria used to 

evaluate recoveries iind F.?Ds. 

I I ~~r.:: 
I 
I C'='~ Sa,,";J~le ID:MaiTix I Com;ound :::.?~ A::ion 
I· 

'I IlIA'S I OJ~ 71//- t?a.2 LJI . ~ ,InS/) ;J,'/-D • .vl ... -ewe.. 17-21 1~.g-'G9 1'15.~ r.. 
AItJ"I~2t.V~.; ~ . 

,. 
~: , 
" -r. 

I I /tJD rl. 

"' --, Ii I~! __ ~ ______ ~ ____ ~~~ ____________ ,!4t 
Ii U 
\~--~----------~----------~--+-----------------~" I h 
i i. 
l~------~--------------~------------------~--~--------------------------~" I 
II 



300'1:1 

," 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification'Validation Level 3 DV-3) 

9,0 LABORATORY CONTROL SAMPLE ANALYSIS 

;:.ev 0 
"'-::ac."ment C 
Fa"e 111 ell:: 
J~ly H;;':' 

Pags i:: of 12 

Have laboratory control samples containing a representative number of the compounds of interest bee:; 
analyzed at the frequency speCified in the E?A method or QAPjP? 

Yes g' No U 

E'/aluate percent recoveries based on controllimr.s established in individual E? A methods, or use es:a:::shed 
latioralOry control limits, Us: below recoveries lJf c:::>mpounc:s which did not meet cmeria with rete,en:: :J 

control limits used, 

l!ss:L 

gPD 
II 0 _'.:0 c,. C::moound Control Limits Ac:icn I Samples At=::.:od II - -

,n67,h7~e...~ .... ~~Z .. r I /~P¥IiIo.;2.41 /V;~ki6&Ne I ,ltj,b I -r- ;1.~ I lL. 
I lo-A'I'tW~elVe I 3/.r I r ;;Lt:J I '-+-: 7. ItTI? ,r D J'-- -' 
I ~ -JIrI~/ltOV~ ,;z3.~ I :r .;;J..t:J I US ..d ~ .-r I~) , I I I I AI, ~ I 
Control Limit r:.eierence: 

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



iC;: ;':-'13 
F.I!V 0 
A~:::::1enl C 
Page 112 at 115 
July 1=94 

, 

ORGANIC DAr A ASSESSMENT SUMMARY FORM 
(Data Verification/Valicalion Level 3 DV-3) 

10_0 INTERNAL STANDARDS EVALUATION 

Lis! below the internal standard areas of sarr.ples or blanks which did nol meet criteria. 

I 
Imemal I A:::eptable 

Date Sample 10 Out Range 

I I I I --~ 
I I I I I ~ I 
II I I ~ I .. 

I ~ I I -
" II 

II ~ I I I , 
I 

II~ I I I I 

14 of 13 

~-----

Are retention timeS of the ir.:emal standarcs within 30 s=::l:1CS of Ine associated :ai:::~a:i:m stan:ar::? 
Yes gI No U . 

1,.!l TARGET COMPOUND LIST ANAL YTES 
1'.' GCMS Anal~'seS 

,!.i: ,!i: reconstTUC!ed ion c~romatoo:,ams. t~= rr.ass S:!::ia for the identified COrl~cunjs. ::'ld tt":: :a:: s\'s~e:-:i 
~ri:-::::;J:s in:!uce::!? Yes r.:( No -0' . . . 

Is c:;romatographic pertcrmance a::::eptable with resj::e::: :0: 

Baseline stability? Yes c1' No 0 . , 

Res.;:,iution? Yes E1' No 0 

Peak shape? Yes ~ No O' 

FuH-s::aie graph (attenuation)? Yes ~ No 0 

Reviewed Sy: _______ _ 
Da!:: 

. 
'-

Ii 
Ii 
Ii 
/: 

r , 

I 
~ 

I· 
I. , 



e ro /-C5jLC5 D.s -
I3ddl L).dz C" # ... p"u IV'CI - , 

300'/;1. /cr.1~ 46-,aN,i7z0ta1,e.ve 

NIiJttJkvceNe 

~ 3- Di,.,,'t,eu~~eNe 

o -Mr-IZD-uv..e .... e 

p- Aktlerf6/ .. ~1V e. 

..30Dfj-5' 1/4hi /, 3,5-IKiNJfn.oht!NyWe. 
/1/1:, 

I 7 

.:1 i./ ,,- 7iz;,."t-llolvl..eN~ 
I / 

TI! m/I 

1151 ret-fLy I 

e 
% RZc/RPD 
-R-?-tJj-;a-t-JJnkc 

-%--Rec. CO";(MI Lim,'ts 

67, l( -70-/30 

56.'/ 1&-/30 
~ '/. i, i .;;J.O 

6t..1- ~~ -I-tr.-r-#If.. ~ 'rrl 
-la-/30 

51..0 rO -130 
3JJ :1:.;10 
6-1.;2. 10 -130 

.23. :S' i.~o 

~~:9 ?o-/30 

65: 9 rO-/30 

.3;r.o f{)-130 

0/' Y -t:OJ.o 

I. 
I . 
I 

I 

! 
I 

I 
I , . 
! 

I 
I 

L 
~ 
~ 
l 
I 

I 
I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

iC? S':·~2 
F.~v 0 
At:.a::::m&nl: 
Fa~~ t1~ :1 115 
July l~;: 

Page 15 of 1 a 

Other: ------------------------------------------------
Is the R;:;T of each reported :9r.y0und within the limits given in the method of the s~andard R::'T in the 

continuing calibration? Yes G::r No 0 . . 

Are all the ions presen1 in the standard mass spec:rum at a relati·,e intensity greater troan 10% also present in 

the mass spec:rum? Yes.!d" No 0 

Do sample and s:an:::ard relative intensities agree within 2(J%? Yes g--- No 0 

If no !~r an~t of :ti: a::2'1:. inciccn: be!ow }:rcblsms a~: ~~alifi:a~j::-:s ~ade to ca:a: 

11.2 GC Analyses NI f fipf/; "lft/~ 
,... .. - rh:ra any ~iar::s=::;:k~n·calct!lation errc:-s :;!,,,'I:en l!i! ,:a'oV ca:a and ths r;~:lr::r.; !~~S? 

1:: nec:ssary. 

Are retention times of sample compounds within the calculated re:_. "on time windows for both ql:antitation and 

c::miirmation analys:s? Yes 0 No 0 . 

Was GC/MS c:miirmation performed when required by!he EPA method? Yes 0 

If no for any of the aoo\'e. reject positive results exceot for retention time windows if associated stan 
compounds are similaily shifted. . 

Reviewed Sy: 
Date: 



F .• Y.O 
A;-.;aClmenl C 
Page 11401115 
July 1994 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data YerificationlValidation Level 3 DY·3) 

Fa~ 
Samples affe~ed:, ... '~ ________________________ ---:::-~'::::::' ___ _ 

Check chromatograms for false ne;atives. esps::a:ly for the mu' _ peak components (toxaphene and FC=s,. 
If false negatives are apparent and the apprcpriate pca' arcs were not analyzed. or if coniirmed analys;s 
was not present. flag the affected data. 

Samplesatie~sd: ____________ ~~~ _______________________________________________ ___ 

'= to the c:rr'.;isxities of ?C5 pes:i::::: cr:aJysIs. each analytical t"a:n S!'l~uld o:e r:'/!:wed :0 verr.y 
". {cation and C:llumn pertormance. 

12.0 FIELD DUPLICATE ANALYSiS 

W";,, fi"ld dl:;lii:a:"s Si..!tlmttted for analYSis? YSS@ NoD 

It yes. calcuia:e ~?~ a:-:: L:S" profe~sional jl::;::H'n! to determine if the da.a :ieecs to ~e q::aiifie:t Li.~ resi..!!:s 
t,,!:w. 

Sam;!: ID 
Sample 
nesult 

Duplica:e 

I ~ 
1~--------7---------~--------~~~~~~~~~-------------+------~----------~1 I 

13.0 COMPOUND QUANmATION.'REPORTED DETECTION LIMITS 

Are there any transcription/calculation errors from raw data to reported rre~Jl!i'-feMdC'1f1e 

results)? Yes 0 No 0 

In addition. veriiy that the co ernal stancard. quantitation ion. and RFiF were used to calculate the res:Jl: 
for a minimum of sample data. 

Reviewed Sy: 
Oat:: 



.. ' 
/' 

ORGANIC DATA ASSESSMENT SUr.1MARY FORM 
(Data VerificationNalication Level:; DV-3) 

13.1 Chromatogram Quality 

Were baselines s:able? Yes 0 NoD 

Were any negative peal-.s or unusual peaks present? Yes 0 

Wt;:re early eluting psaks resolved t:> baseiine? Yes 0 

:: in::>rre:::! ~:;ar.ti:ations are e'lidem. note c:>rrections n" 

-~;~-"r"'? v"'s n 11 ..... _ ....... ' ... _ 

'~.D TENTATIVELY IDENTIFIED COMPOUNDS N,+ ~J,c.,,),/e 

A~e ientatively l::iemified Compou:lcs (TiC) properly icemiiied with s:an number or ret" 

c:lI1:entration, and J qualifier? Yes 0 N~ 0 

:. --- ..... ~-I"",.. ::"''''~ 

~ev C 
~~~~m!~: C 
Page 1:~ o~ '15 
July 1:;~ 

17 ot 13 

Are the mass speC:ra for TICs and assoc:ated "best mat:::!')" Yes 0 No 0 

Are any TCL compouncs listed as TIC co . Yes 0 NoD 

Are ea:::h oi the ions pr" . In ths reference mass spec:ra with a relative intens:ty greater than , ~% also 

pressnt in th" Ie mass spec:rum? Yes 0 No 0 

;:~;~W'd Sy #ria1-r£/J 
,:.;", :;.;: WP.s:-.:~s:-~~~.:.:::.;; 1 . 



TC? s.;.C3 
;:;~y 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 DV·3) 

Page 18 of 18 

Do TIC and "best rr.alc:h" standard relalive ion intensities agree within 20%? Yas 0 No 0 ,v.. 1- .-1pl'lc,/oj,/e 

Comments ./ 

7 

Fieviewed By: 

Approved By:' 

~A:& LI
!/;r/r'l' 
I 

"Data pac:ka~e must be a;::proved by Projec:1JTask Leader. 

z 



SAMPLE flNDI~GS SUMMARY 

Site:_ ..... $. ...... Z-""· ~ ... ~'-rt...L.JA"--_____ _ 

AR COC: .-5, /&..::z~/ OJt3 (I 3ssillc:lllon: ~L<A'oVlr 

SJr.lpie" , DV I II Frnction No. /. Al)alysis" Qualifiers Comm~nts 

CCTf/-5tft-(;/i!..- l'" ,) 
J fX4;i::: ;;o:':do :1 ()~~ -~-O. S - 5 ?-l/l/f)-'Il -.3 

'vJt)" - () - (j, s-nil 
0" -O$-/.O-S I I -r ./'''' i9.p rI.. pI. .~~. 
~&;.- 0-0.5-5 
1;o;'7-1).~-UJ- .s I I 
~OS - ,,- 0.5 - S 
~o~ -~5-1.0- S 
iM9 - trJ -/). ~- 5 j9 -a.S-/.o-;5 ,I \ V 'J/ 

. 

I 
I 
, 

I 
I 

I 

Sample :"o.!Fraction No. - This \'alue is located on the Chain of Custody in the ER Sample Id field. 

Analysis - l'se \"alid test methods pro\'ided below or iithe result applies to an individual analyte within a test method. 
use the CAS number from the analytical data sheet. . 

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

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

Test !\Iethods· Anions_CE. EPA60IO. EPA6010. EPA,7470'!. EPASOISB. EPASOS!. EPA8160. EPAS160-M3. 
EPAS:70. HACH ALK. HACH N01. HACH N03. :-'IEKC HE. PCBRISC - - - - . 

. 

I 



QU:llifier 

.':'.1 

A2 

B 

BI 

B3 

J 

11 

.p 

PI 

Q 

R 

L'I 

L'J 

List.lf D:ltJ Qualificrs us~d in Data \'llidation and A)soci:lled Comment Response; 

Comment 

Llbor:ltory :I;::;::u:':);::y Olndlor bi015 me:lSuremenlS for the O15soci:lted L!~oTltory 
Control SOlmple ILCS J do not meet .:!c::eptOlnce criteri:l. 

Llbor:ltory :I;::=u~;::y :m.:!lor bi:lS me:lSuremenlS for the O15soci.:!ted S u:;'·p.te 
Spike do not meet a:::c;:'tJnc:e c:rite~:l. 

Llbor:ltory :lC;::U=Y and/or bi015 me:lSuremenlS for the !lS5oci:lted ~1.:!:.ix Spike 
(~IS" do not meet a=;::c,,~ce c:rite::a. 

. An31yte present in 'I:lbor:ltory method blank 

An:llyte present in trip bi3nk. 

Ar.:!!)'te present in equi;:-ment bbnk. 

An::lyte present in :c.'ntilluing c3Ii[l~!ion blank. 

Tne :lSso:i:lted \'.:!;u: is :1.1 e.timated quantity. (:\.lte: this qualifie: Ir.::y [Ie used 
in :onjun:licn with .lIne: qU3liiie:s <i.: .. AJ) 

Tne method r:q~:::me:lts for sample preser ... alion/lemper:lture we:e r:.(.'t met for 
the sample an3lysis. Tne 3Ssoc:iated \'3Iue is an estim3ted quantity. 

The holding lime W:!; ex:eeded for .. '1e :lSSOci3ted .;unpie 3n3lysis. l::e 
3Ssociated \':!lue is an estimated qu:ntity. 

l:!boratory pre:is;.:m me:!Sure:nents f.lr the Llborltory Control 
S.:!mple :md d~;:,:i:1,e iLCS,1.CSD, do not meet :l~:eilt::n=e =rit!~J.. 

l:lbor:nory ~~:::s;~n l:le:!Sure:nentS fer ihe ~1:ltrix Spike SllIlpie an': 
asso:iJted dllpii:.:!!: I:-':S;'~ISD) do not m.:et 3cc:e~::tn.:e :riteri1. 

QuantitJtion limit :c;:,or:d does not :neet D:lt:l QUllity Objective, DQO, 
requirementS. 

Th.: d:lta:lre unus:lbl~ for their intendtd purpose (~ote: AnJlyte m:ly or m:ly not 
be pr~sent.) 

Th~ :In:llyte is J ="mmcn bboTllor:' c:ontJrnin:lnt. The O15soci3ted result is less 
than ten limes th~ :on':::1I::llion in :ln~ lli:lnk. 

The an3Jyte \l.':Ili :!lso de:e:led in :I melhod or Te:lgenl blank. The 
O15soc:i:lled result is less than five limes Ihe c:oncentrJtion in :lny bl:mk. 

The lIn31yte was 3nalyzed for but \\'015 nl,t detected. The associllted \':liue is :In 
estim:ue :lnd mJY be in:l,::uTlte or impredse . 

• Tnis i, nOI J ~e:":nili\'e Ii,t. Other qualii,~:; :lr~ r"le:ltiall~ J\JilJi-le. sec TOP 9.!·O~. j\oli{~ T;nJ 
SJn.:hez 10 rense list. 

," 
'\ 

<:' .' 
.) 

. ..::./ 
". 

.: ..... ..../ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerfficationNalidation Level 3-DV3) 

TOP g.:·03 
Rev. 0 
Allachmenl C 
Page 35 01 lIS 
July 19&4 

SITE OR PROJECT.5'<it=· ...::S::.....l.:r...:.A-..!..--____ _ 

Page 1 of 16 

CASE NO. -J.T.-='.:)~/~S:~ • ..::.;l-=.;:I.~~:...:.3!::.O::::O~ __ 

ANALYTICAL LABORATORY CO !<.C 

LABORATORY REPORT # 91-3. s fo 
IH,I( L!:*6ER ,A/l.c.oc. -tF :>/tJe?tJ / 

NO. OF SAMPLES .2r(;;' ~ 
3q~ 

DATA ASSESSMENT SUMMARY 

ICP AA MER~Y 
1. HOLDING TIMES ./ ./ 

2. CALIBRATIONS ./ V .-/ 
3. BLANKS ...,/ ,/ ...,/ 

4. les ./ 
5. LCS / ./ 
6. DUPLICATE ANALYSIS 7r)(,i'- v /' 
7. MATRIX S?IKE ./ ,/ r./' 

B. MSA AI"" 
9. SERIAL DILUTION ,/ 

1 :l. SAMPLE VE~I;:ICATION ./ ./ ../ 
• < OTHER DC T ./ ,/ 
I •. 

12 . OVERALL ASSESSMENT / / 7 
./ (check mark) - Acceptable 
Other - Qualified: J. Estimate 

UJ • Undetected. estimated 
R· Unusable (analyte mayor may not be present) 

ACTION ITEMS: Gn e&.tf &ti QC S· 
I -• 

AL2·;" WP.SNL:SOPJOI..!C.RI 

CYANIDE 

lit!.. 

,~ 

.. ' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

.-
J 

Page 2 of 15 

ACTION ITEMS: __ ~ ________________________________________________ ___ 

Reviewed By: Date: --""'~¥'/;~'3r!...Lt~"i"' _____ _ 
Ai...~·~_WP1SNL:SOP3o..:C."' 



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

TOP 94·CJ 
Mt:V 0 
Anachmenl C 
Page 37 at 115 
July I1:S4 

Page 3 of 16 

1.0 HOLDING TIMES 

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

I 
Holding Days Holding Action / 
Time Time was 

Parameter Criteria Sample 10 Exceeded 
I 

I I I I I /' , 
I I I I I / , 

I I I i /' . 
I I I I 

, /" , , 

/ I I / " 
i/ 

I: 
I I I ,/ \" A -
I I I 0/ , 

II / I I " / ""! 
/1 I / / e,-/1',,rv 
I' I I -j V .~" , 

I 
I. 
Ii 
II 

:1 

Ii 

II 
II I Ii I I /1 . 'Ii 

I: I I / I .. 
'j 

VI.r. "" """" """"".,;z: 0 No 0 
Lis: below samples that were inc ectly preserved. 

II Sample No. /!' Type of Samples , Defic:ency I Action I 
/ I , I 

I / ,. 
. 

, 
. . - I 

I / I I I 
I / I I I 
I / I T I 
I / I I I 

/ I I I -
Ii' I 1 I 

Reviewed By: Date: _=3hc....:;/.='j)'--I9~~ ______ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level 3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicat~ %Recovery ("loR) criteria used to evaluate calibration stancards: 

Metals: ---------------------------------Mercury: 
------------------------~-----Cyanide: 

Other: -------------------

Page 4 of 16 

List below the anaivtes which did not meet "loR criteria for ini:ial am: continuing calibrations.ancards: 

~ 

I! I ICViCCV I I I A:tion ____ ~Aftected Analysis Date =I Analyte ~'oR 

! I I ~ I 
I I 1 Jnt-;:' -j@1 I 
I 1 1---- '1 I 1 

li~ j....---""" 1 I 1 1 
I 1 1 1 I 

2.2 Analytical Sequence 

Did the laborato:-y use the proper nurnb~r of s:anoards for calibraticn 2S described in the :?A method? Yes 

g" No 0 

Hav~ initial calibratio~~m performed a1 the beginning of each ar:alysis and at the frequency indicated by the 

EPA method? Yes 0' No 0 

Have conli.nui.ng calibra1ion standards been analyzed at the beginning of sample analysiS ~ndyt a minimum 

frequency mdlcated by the EPA method and at the end of the ana~'sis sequence? Yes Er No 0 

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

I 

I 

I 

Date: --""7'J,/;~~-1-'A,"",,8"-------
~L-:<:·;': WPISNL:SOP3044C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
/.' (Data Verification/Vafidation Level 3-DV3) 

lO? SoI·03 
i;ev_ 0 
A::a:;:"menl C 
F~ge 39 01 115 
July 1994 

Page 5 of 15 

w," the ", .. Iat"" ",n",,,,, '"' th, , •• "'.0 ""''' ~, AA, Hg. eN. ood ~h" ~ 
methods ~O.995? (Check calculations performed for calibration curves.) Yes 0 No 0 

II no, list: 
1 

~ 
./"" 

II Date I Analyte I Coeffi~ I Action I Samples Affected 

I I I~ I I 
I I ......---1 I I -
I I ~ I I I 
I ~ I I I 
I ~ I I I I 
Che:k for tral".scription and calculation errors involving calibration summary forms and raw da:a. Srielly 
S:Jm;;;arize errors and asso:::ated aClions when data quality might have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and C9-"'inuing Calibration Blanks (ICBfCCB) been analyzed at the frequency required in the :?A 
method? Yes g' No 0 . 

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

List analytes detected in ICB and CCSs below: 

NOT::: For soil samples, convert blank values to mglKg using digestion weights and volumes . 
• 

Ar.a!ysis oat; IICSICCS No.1 
. I I Required I 

Analyte . Cone. Detection Limits Action' .1 ..... mp'es At:ected 

I I .Y ----- I 
I I I f~ :.-~ ~ I 

I 1---- I {/"'" I I 
I I ____ I I I I --- I I I I I 

! 
i 

'I 
II 

-

Reviewed By: Date: _fi~r-!.J../.<;;..l-I:,-,?'-lZ''--_____ _ 

AL ~-;.: WPiSNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

.' 

.J t'age 6 01 16 
/1 

3.2 Method Blank . 

Was one method blank analyzed for: 

Each of 20 samples? Yes ~. No 0 
Each digestion batch? Yes ~ No 0 
Each matrix type? Yes Gi No 0 
Both AA and lep when both are used for the same analyte? Yes~ NoD 

. or __ ~ 

At the frequency indicated in the EPA method or OAPjP? Yes Gr?' No 0 

NOT:: Method blank is the same as the calibration blank for mercury and for wet chemiS:ry ar.aiysis. 

List analytes dete:ted in method blank samples below. NOTE: For soil samples. be sure to ca.:ulate blank 
values using digestion weights and volumes. 

-,. 
Conc. Required Action Level ~ I' t'reparation Analyte 

Ii 
Date Dete~ion 

Urnits ~ Samples A:ie:ted 

I: I I I I / I , 

I: I I I ..... T> Y I 
jl I I f'li A,45 ~ I I 
II I I nv--~' I I 
Ii I 1/17 I I 
I I /' I I I 

I .,7 I I I 
I ...---r I I I I 
l~ I • I I I I / 

Is concentration in the method blank below the. detection limit? Yes !!l' NoD 

I 

Affected samples: ____________________________ _ 

Reviewed By: t:.;... d :z:.-L..I- Date: ____ .3:;.0, h:.L::::jd',h"""'ur":.....-_____ _ 

AL'2· .... WP,'SNL:sOFJIl4:C.Rl 



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

3.3 FieldiRinselEquipment Blanks 

~!Y a 
I.::ad'lmenl C 
;:.;. ~ 1 of l1S 
J~!y les~ 

Page i 01 16 

Was a field/equipment blank analyzed as required by the E?A method or QAPjP? Yes ~o 0 

Us1 below analytes detected in the field blanks. NOTE: 
digestion weights and volumes. 

CoJl2:lion 
Date Blank 10 Ar.alyte 

Required 
Detec!ion 

e blank values using 

AHeCled 

j' 

II 
:======~====~==============~~==~~==================, 

!i 
'~---+----~------~~~~--~------------~Ii 

I~------~------~-------~--~~~~~------~--------------------~I' ! I' 
:'~I------~----~------~~~~~--------~----------------~I! 

t 1 

4.0 ICP INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at least twice every 

B hours? (Not required for C~. Mg. K, and Na) . Yes GY No 0 .' .' · 
Sam;lles affected: -,-__________________________________________ _ 

Are the values of the ICS for solution A.3 within BO-t20%R? Yes ~ No 0 

If no. is the concentration of AI. Ca. Fe. or Mg lower than in ICS? Yes 0 NoD 

Reviewed By: t:;... .cI X L.;.I'- Date: -7~d:.='/3,",,"0-1-7 8'"'=--____ _ 

AL2· .... Wp.SNL:SO?JO~C.R' 
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f' 

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

Page 8 of 16 

If no. list below all analytes which did not meet %R criteria and in which the concentration of AI. Ca. Fe, or Mg 
is higher than in the ICS: --Date I Analyte I %R I Action Sa~ed 

I I I --:---
I I I ---- I 
I 1.----1 I 

I I ---- I I I 
I .----r I I I 

Are any resul:s > IDL for those analytes which are not present in the ICS solution A? Yes U No ~ 
If yes, results >2 (absolute value of the IOL) indicate either a positive or negative interierence and must be 
qualified. 

I 
I 
I 

I 

Samplesaffe~ed: ________________________________________________________________ _ 

Check for transcription"calculation errors. Briefly summarize errors and associated a~ions when cala cr.:aiity 
might have been affec:ed. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS aiialyzed at required frequency? Yes 0" No 0 

) . 

;'. '* ........... ZL< fo <4 g et4 L 
/ 

Reviewed By: ,~"':'" d b.L..J- Date: ..5);3)f~ 
--~~)~~~,~~------------------__ 

AL < · ... IWP :SNL:SO!'3044C." 1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatjonNaljdation Level 3-DV3) 

List below any LCS recoveries not within limits. 

TOP ;.:·03 
;:;ev. 0 
A::aci1menl C 
Fage 43 01 115 
July 19.~ 

Page 9 of 16 

Preparation I 
Date Analyte "loR Action samp~ 

I I I ~ 
I I I y ~I 

I I I fVt~~ I 
I I I~(~ I 
II I ...........-r I I 
I 1".-- I I I !! 
'~I----~~~----~I--~I----------~I----------~Ii 

1/ I I I I Ii 
6.0 LABORATORY DUPLICATE ANALYSIS 

Were laboratory dupiica!!!S analy:ed at required frequency? Yes G:V' No 0 
Sam;:;les aiiected: ___________________________ _ 

Was laboratory dupi!:a:e analysis peMormed on field or equipment blanks? Yes 0 No ~ 
Samples aiiec:ed: ___________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOl? Yes 0 NO~ 
Samples affected: ___________________________ _ 

R"viewed 8y: Date:_. __ J ..... ;!--=(-_:3_A ...... 7 ...... r--___ _ 
~ .. ·s.:.WP.SNL:S 0;>30 ... :;.;:;, 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Lis1 below concentrations of any analyte that did not meet criteria for duplicate precision: 

Page 10 of 15 

Sample I I Preparation I I POL I FiPO I .$ar1$Ies 
10 Matrix Date Analyte ActjO~!- Atie::ed 

I I I I I I~ I 
I I I 1 ~I ....+---1 I 

I I I .tI~a)G'~~1 I . I 
I I I ~~ I I I 
II I I ---I 

...... I I I I 
1 I -----" 1 I I I I 
l..----l 1 1 I I 1 I 
Check for trar.s::riptionicalculation errors. Briefly summarize errors and associated actions when ca12 quality 
might have been atie:::ed. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in the EPA method or OAPjP? 
Yes g" No 0 

If yes. qualify data associated only with the field dupHcate pair. Calculate RPOs for each analyte in which both 
values are greater than the 10L . 

II 

:1 
·1 ,. 
,I 

i' .I 
Ii 
~ 
II 

Is any value for sample duplicate < practical quantitation limit (Pal) and other value >10xPOL? Yes 0 No ~ 

Reviewed By: Date: J /; ~ A 15" 
--~;~~~~~------------------

A!..2-;..!·WP:SNL:SO?30.uC.F.l 



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

7~? s..:-:3 
:~Y 0 

j:.a;e ~.5 01 1:5 

Pa~e 11 of 15 

Samples affected:;,..· _____________________________ _ 

LiS1 below the analytes that do not meet RPO or POL criteria. Use the same criteria as those use:j for 
laboratory duplicate analysis or criteria specified in EPA me!hod or sampling plan. 

Ii I I Sa:n~ies iI 
;1 Sample 10 Matrix ;;PO Control Limit Action Ane=ed ~ 
i·~. ~~~~~~~~1~3~~~~tl~~~~~~==~~~~~~~~~ 

I I 
I I 

ii I I 
" il I I 
li~----~--~---+I--~I------~------~------

Check for transcription.'calC'ulation errors. Sriefly summar.:;:! errcr:; anj associaied actions when ca;a quafrty 
might have been aHs::s. 

B.O MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionipredistalJation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes if No 0 

Reviewed By: L d ~ L./ Date: _3":7')/;~¥ ..... 9 ...... j' ________ _ 

A!...~.~ W? SNL:SOPJo.:.:c.;:\, 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

" . 

Were matrix spikes per10rmed at the concentrations specified by the EPA method? 

Page 12 of 16 

Yes~oD 
Samples affected: ______________________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No ~ 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed; however. 
matrix spike samples must be present for the other matrices. 

Samples atiected: _____________________________ _ 

US: beiow the % recoveries for analytes that did not mset the emeTia: 

Matrix 
Preparation 

Date I Analyte 

J - • ~ 

I! I I I I I I I 
I I I I I I I 
I I I I I I I 
I I I I I I I 

I 
I I I I I I 

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

Reviewed By: t:. -' d -;z::....t.f- Date: J.&rAZ'" » 

':'!.:2·;': W?SNL:SOP30~C.;;' 

I 
I 

I 
I 
I 



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

~. ~ 

IC~ ;":·~3 

;::~V 0 
A::a::1ment C 
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Page 13 of 16 

NOTE: II preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestio~ efficiencies and!or 
problems with matrix spike solution. For example, if matrix spike recovery lor selenium is 0% and preparation 
blank spike recovery for selenium is 92%. this may indicate sample matrix elfects. 

S.O FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample, including required QC analyses (not req'.Jired if MSA is 

done)? Yes 13' No 0 
Samplesatfected: ________________________________________________ ~---------------

Viere pos:digestion spikes analr:ed for samples. including C~ samples? Yes G( No if 

\f.'efe postdigeslion spikes analyzed at the required concen:ra:ior.? Yes~ NoD 

Sa~OI:saffected: ________________________________________________________________ _ 

Was a dilution analyzed ior samples with postdigestion spike recovery <40%? Yes g'" No 0 
Sam?lesaffected: ________________________________________________________________ _ 

MSA Analysis (Method of Standard Additionsj--.MSA is required w.!:Jserial dilutions are not with :: 10%. Was 

MSA required for any sample but not performed? Yes 0 No ~ . 

Are MSA calculations outside the linear range of the calibration cUlVe? Yes 0 

Fie\'iewed By: L ~ A: Y ~ Date: J U"fh-r 
--~~;~~~~~~-------------------

A:.. •• ~ WPSNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVaJidation Level 3-0V3) 

Page 14 of 16 

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

Samples affected: ______________________________ _ 

10.0 SERIAL DILUTION ANALYSIS 

NOT:: Ssrial dilution analysis (IC?) is required only for initial con::ernra.ions 'iqual to or greater than 10x1DL. 

AJ .. f-~ 11 appiicable. was a serial dilution performed for: 

Each 20 samples? Yes 0 No 0 
Each matrix type? Yes 0 No 0 

Samplesanected: ___________________________________________ __ 

Lis: below results whi::h did not meet criteria of %0 <1 C% for analyte concentrations grsa:er t:-:an S0xlDL 
t:siore dilution: 

\1 

Analysis 

I I IIDL I %0 I Actio~S Affe::1sd Date Sample 10 AnalYle 

I I I I I ~ I 
I I I I -----r-- I I 

I j --- I I I 
I 1""---- I I I I 

I I -------I I I I 
~ I 1 I I 

----Check for calculation errors and negative interferences. 

Reviewed 3y: Date: _:::::,..3)f-'/;~:;z.uA:.....I:9_'""iL~ ____ _ 

I 
I 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
" (Data VerificationNaiidation LeveI3-DV3) 

'1.0 SAMPLE RESULT VERIFICATION 

1'.1 Verification of Instrumental Parameters 

TO? s,:·C3 

A~..:ac:'ment C 
Fage ~9 01 1;5 
July 19S.! 

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 NoD A)"t ~ 

Are IDLs present for each analyte and each instrument used? Yes 0' No 0 

Is the IDl greater than the required detection limits for any analyte? Yes 0 
(If IDl > required detection limits, flag values less than 5xlDL.) 

NoD 

Samples affected: ________________________________ _ 

Are IC? Interelement Correction Factors established and verified annually? Yes 0 No 0 ~ r ~ 
Are Ie? Linear Ranges established and veriiied quarterly? Yes 0 No 0 M 1'" ~Ml-e.c! 
If no ior any of the aoo\'e. review problems and resolutions in narralive report. ___________ _ 

11.2 Reporting Requirements 

Were sample results reported down to the pal? Yes g' No 0 , 

If no. indicate necessary corrections. _________________________ _ 

Were sample results that were analyzed by lep for Se, TI, As, or Pb at least 5xIDL? Yes ~o 0 

Were sample weights, volumes. and dilutions taken into account when reporting sample results and-detection 

limits? Yes 0 No 0 Nor ~A.fed 

Reviewed By: --,~=....;;.....;;' ;...,d:<.L.-.Z>x..:;;· ... -=iJ:~_ Date: -~"'7d'""-"7~'-'I., ..... (-------
~~.s,:.W?SNL:SOP30L::::.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

o' 
J 

Page 16 Of 16 

1"' 
If no for any of the above, sample results may be inaccurate. Note necessary changes and if errors are 
present, request resubmittal of laboratory package. 

Were any sample results higher than the linear range of calibration curv'=Jnd not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No 0 AI" r ilfj';ide 
Samplesaffe~ed: ______________________________________________________________ ___ 

11.3 Sample Quantitation 

Cneck a minimum of 10% of positive sample resl.:f!s for transcription cai:ulation errors. Summari:: nec:5sar!, 
correC:ions. If errors are large, request resubmittaf of laboratory pa:kage. 

Comments: 

Approved By:" ______________ _ 

Date: 

"Taskl?roject Leader is responsible for approval of data set. 

Reviewed By: it: ' A 4 Lst Date: --=sr-,/;'-.,jl.;,L.t-L.7.u...ZL _____ _ 

~. ·;,:.\'/P.SNL:SOFJ04.lC .R1 



SAMPLE FI~DI:'JGSSUMMARV 

. ©@~}? Sire: £:;'d 

"'R'COC' ..5'/~~~~ D:lla Chlssific:ation' /(,.,du,-.e I-alcs 
Sample' I DV 

Fraction No. Anal\"Sis Qualifiers Comm~nts 

Nt) I~* . )~L .V7 ~ I;. ~ ~~ 

I 
I 

p~~~ , PZ-.-/.~ L~ "" ""' • .;0 I Ll. , 

. 

f}c IA lA!_ .... - .LL 
~. II .. ~ A...-\. 6 .r~ 

/ 

Sample No./Fraction No.· This value is locared on thc Chain of Custody in the ER Sample Id field. 

Anal~·sis· esc \'alid test methods providcd below or ifthc rcsult applics to an individual anal~lc within a test mcthod. 
use the CAS numbcr from the anal~tical dara sheer. 

DV Qualifiers· The entry will bc taken from the list of \'alid qualifiers and associated comments. If orhcr qualificis 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Com ments • This is only to be used if a comment associated with the qualifier is not appropriar~. needs modific;llion 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· Anions_CE. EPA6010. EPA6010. EPA?470'1. EPA8015B. EPAS08!. EPAS160. EP:1.8160·M:;. 
EPAS::70. HACH_ALK. HACH_ NO:!. HACH_N03. ~IEKC_HE. PCBRISC 

i 

I 



p,ojeclleader ~:r~()e==--..:.Pc~o.:...:v....:l_.Q....:.~_'·C.;;:,.t......:.-_ 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1 .DV11 

s-rA 

Hey. 

""adnn.-III " 
Nuvelllher 1'1'15 

~//"f·9S 

Case No. 88-s'f.'Z.or7Ao 

ARICOC No. __ ~O::...:6!!...(:...:Z.::..:~==-___ - Analylicallab __ ,...G_t-_c._L ___________ _ SDGNo. AlA 

III the tables below. marie any information 'ha' is missing or Incorrect and give an explana'ion. 

1.0 Analysis Requesl and Chain 0' Cuslodw Record 
line ComlJlele7 Resolved? 
No. lIem Yes No II no, explain Yes NO 
1.1 AI Iiams on COC Ie - dala enlly clerk InHIaIed and dated /JPr lJot nnn{ fcalole 
1.2 Container lypels, correct for analyses requested .-- ' , 
1:3 Sample volume adlKluale ror , and types or analyses requesled --t." Preservative correcl for analyses requesled --1.5 Custody records conllnuous and complele ----1.6 Lab sample number(s) provided -1.7 Condllion upon receipt Informallon provided -- -
1.8 T.lllum Screen dala provided (Rad labs) IJA- N 00'\. - .e. Nt "" A (Cl Co< 1-1'D>1. --
2.0 AnaJrllcalLabo.alory Report 
line Com .Ie7 Resolved7 
No. Item Yes No If no, explain Yes No 

2.1 Oala .evlewed, slgnalure --2.2 Dale • srecelved --2.3 Melhod reference number{s, complete and corred ---2.4 Quality control dala provided (MB, LCS, LCD, Delecllon Llmli> iJo QA-IQl 1~+(,.,....A.o..f.'·4...t pro"l~d. --
2.5 Matrix splkelmatrlx spike dupllcale dala provlded(1f requested~ /oJ/L AJ6t- Htt.WS f.uj -- -
2.6 Narrallve provided " --- -----2.1 TAT mel .vA- #Jof- ct~f?,,·~ .. lok --- .--" 

2.8 Hold limes mel 00 e~lfo:t . .f,.,... dst.r;~ 7T'Cl.p S\Jocr,...."I .... kj -- ---
2.9 AI requesled result data provided -- -- --... -. 

~. 

Based on Ihe review. Ihls dala package Is complele B-"res 

If nD, provide: cDrrecllon requesllracking , and dale correclion ,equesl was submilled 

Reviewed by: 1~ 1 7Z,L Dale: _1:...,f._i'_{P.,::.{j_ C~sedby: _______________________ _ Oale· ---------



Sile: '$ 2; £lA 

.... R'COC: £//)~,'~ D~la CI:Jssific;lIion: /)/l"-A '<. 

II .: T"'~TIt 
Sample . I DV " 

Ii Frnclion No. An:Jlysis Qualifiers Comnt~nts 
.L 

- 'fl- ()()~- til I(ro ... .h •• .II. ~1.\ 

J J, 
9"'- -1r-S~1' Ir) R. 
'/r9- '/S-' (Te-b;y I) R 

~ /.;~.........,-

L~sl..Lc;S'o ~ ...t.t.t,..., ... #-;:-+-
c.eTA-SM- ~t - ()16 -O-tJ.s-S 1/ 7-9-'1~-1 I 

-t'" ,.,.. ~c;... 
. -()/6 -,,-().~-/)u ( Teiltylj R .......... It;,. o..u.. "'--- ,j = y 

-tJl"'-/J.~-I.O- S I 
-Ol'r-f)-O.S" - s 
-Or,.-~.~-/.D -5 
-11f,-1J-1J • ..r: - s 
-Ofl-f). ~-/.() - S 
-0/9 - ()-().s - S 
-O/Q-{)-().~-Dll 
-Olct-I).~/.o- S I -~-O-f).!-S 
-O:Ji)-().-r--/.()- 5 
-o.:z l-O-().~-S 
-D~/-f).~-J.() -5 . 
-o;.:J.-O-6).S-S 
-()~;;J. -I).!-I'{)-:> I -0-'.3-tJ -D.S"-5 
- {)~-1)5-1.0-S 
- ():t~ -I). ~ -1.0- f:!:!. 
-1)3:).-0 -1).!-5 

I -03;2 -f).~-I.()-S 
-1)33 - C -f),s-s I ... -D33-0-t).~-()U 
-o33-().$-/.O- S -
-034-~~.S- S I - 03'1-~S-I.IJ- S 
:~I~.:-fi~~:~ 
-()36-()-C·~-S 
-()3~ -{).S-/.O ~ ~" ,'I .JI 

Sample NoJFrac:tion No. - This value is localed on the Chain of Custody in the ER Sample Id field. 

Anal~'sis - t:se valid test methods pro\ided below or if the result applies to an indhidual anal~'Te within a test method. 
use the CAS number from the anal~tical data ShCCL 

o V Qualifiers· The entry will be taken from the list of \"3lid qualifim and associated comments. If other qualifiers 
not on the list are needed, contact Tina Sanchez to coordinate adding them to the list. . 

Comments - This is only 10 be used if a comment associated with the qualifier is not appropriat=. needs modification 
because of an unusual circumstance. or additional clarification is wananted. 

Test Methods· .A.nions_CE. EPA6010. EPA60l0. EP."-. 7470'1. EPASOI5B. EPASOS!. EPAS160. EP .... 8l60·M3. 
EPA8~iO. HACH_ALK. HACH_ N01. HACH_N03. ~IEKC_HE. PCBRISC 

. 

I 
I 
I ,~ 



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

A Laboratory accuracy andlor bias measurements for the associated Laboratory 
Control Sample (LC.S) do not meet acceptance criteria. 

Al 

B 

81 

B2 

83 

1 

II 

12 

P 

PI 

P2 

Q 

R 

U 

UI 

UJ 

Laboratory accuraey andlor 'bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. , ' 

Laboratory accuracy andlor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte present in laboratory method blanlc 

Analyte present in trip blank. 

Analyte present in equipment blank. 

AIIalyte PfCSCllt in continuing ca1ilxati.on blaDk.. 

The associaccd value is an estimated quantity. (Note: this qualifier may be used 
in conjunction with other qualifictS (i.e., AJ) • 

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

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

Laboratory precision measurements for the Laboratory Conttol 
Sample and dupliCate (LCSlLCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample;md -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to determine laboratory precision. 

Quantitation limit reponed docs not meet Data Quality Objective (DQO) 
requirements. 

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

The analyte is a 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 
times the concentration in any blank. 

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

* This is not a definitive list. Other qualifiers are potentially available. see TOP 94-03. Notify Tina 
San::hez to re\'is~ list. Updated:March 10, 1998 

,. e 



Sire: S"M 

AR'COC: :S'/~ :1. I r: D~la CI:lSsilicJlion: [)/i~ANIC c::; 
S;tmple' I 5VfJ.c.. DV I v 

" , Fr:rction No, AnJlysis J)ualifiers Comm~nts t 
- ';.1<-019- ().5 -M-S I~ 1-/'1-.}. {~J'r"f'{ r.J U_J TM ./. /Jf; ~..: +«:.... -. ..... "," ,.... J'" -I'J)t)-o-o·5 -5 -r.-:Y::, /! ·/1rJ..~L;. z..~ ~ -O;Jl;-O·S-/.O-S 'J" "L,' MJ ",.:fA "~6"~ ~ 

, 
-OJI-O-tJ.S-S I 'T I t...-z-. « '. r RPD. I I -O;J./-fJS..,I.&- S :r . -O;2:J-O-()·~-S I :J ~ 
- ('J-'~ -rJ..~ -/-0. .? f -0",3 - f)-D.S-$ 
-()':':S-fJ.:5-I.()-S 

'lJ1 ,tf;r -~~ 3-f).S ./.tJ.tiJ. 
- 'r!rR-O/9 -0. S-/.()-S 6tJ6 -..2d-~(.2/~-l>f uY 

-f);JO- (J- D. S'-S U:r 
-O;J.O ·().-r·/.O-S Lol:r 
-o:u- 0 -O.~-S U:S I I -c).:JJ -~. 5-/·0-S :r 
-f);':;" f) -o.~-,S u-S 
-0:2.:2 -f).5-/.tJ-S :r . I -0:13- () -tJ.~-S uS' 
-0~3 ·()·S-J,o· S uT 

CL.rA-~-
-o;J.~-o, ~-/.O /.JJ ~ , .~. J:r I ~R-Dlq-().~-/.O-S "·3l>-WIN-Ntt. I' 

pMNy/IIMINe.) 

cc.rll-~-

1 

:~~i~;~:! ~~ 
-O:ll-D.-D·G -S Uj"' 

I -D:lI-O.S-l.o-5 J , -e~~'~-()-S-S uT 
-c..:l;l. -().~-/.I)-S JS- I -o;J.3-/) -{).5-$ 
-tJ;2.3 -O-~-I.IJ-'S uT .. -
-'l.itJ._~ -tl-;17~V~"', 

!;,e- (j/b -()-D.£,-/)/J I;J.I-/'I~ b,q'D11.L~~ 
'i • 

TA. J..'SI.L~5D. ~e~C e./<cc AJ'''fF''1 
-Clq-() -17,s- S 
-019- () -(J. s:- 51,)., uTA C-;t;"....t .L. .:t. 
- 03l./-()-,,·S-$ ¥,tf 
-()3'/ - ().5-/.D-S , , JA 

~ 

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

Anal)'sis - [se valid test methods prodded be!ow or if the result applies t(l an indhidulil analyte within a test method. 
use the CAS number from the anal~tical data sh~t 

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

Comments - This is only to be used if a comme:lt associated with the qualifier is not appropri3te. needs modificJtion 
because of an unusual circumstance. or additional clarification is wan-antecl. 

Test lIJethods • An ions_ CE. EPA60 I O. E?A6020. EPA 7470'1. EPA8015B. EPAS081. EPA8160. EPA8260·M3, 
EPAS:iO. HACH_ALK. HACH_ 1\'02. H .. KH_N03. ~IEKC_HE. PCB~lSC 

I 



Qualilier 

A 

AI 

A2 

B 

Bl 

B2 

B3 

1 

11 

n 

P 

PI 

P2 

Q 

R 

v 

VI 

VJ 

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

Laboratory accuracy andlor bias measurements (or the associated J,.aboratory 
Control Sample (LCS) do not meet acceptance crileria. 

Laboratory accuracy andlor bias meaSurements for !he associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy andlor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyte present in laboratory method blank 
\, 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte pteSCllt in continuing calibration blank. 

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

The method requirements for sample ~nltemperatuJe were not met for 
the sample analysis. ~e associated value is an estimated quantity. • 

The holding time was exceeded for die associated sample anaiysis. The 
associated value is an estimated quantity. 

Laboratory precision measurements for die Laboratory Control 
Sample and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Maaix Spike Sample and -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to dctennine laboratory precision. 

Quantitation limit reponed docs not meet Data Quality Objective (DQO) 
requirements. 

The data are unusable for their intended ptupose (Note: Analyte mayor 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 analyte was also detected in a blank. The associated result is less dlari five 
times the concentration in any blank. 

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

* This is nOl a definitive list. Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanche: 10 revise lis!. Vpdated:March 10, 1998 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiVarJdation Level 3 DV-3) 

iOP ;':·Cy 
;:;ev_ 0 

A::ac.~mM: C 
Fage 9& =f 115 
July I!:;~ 

Fa;;: 1 of 1 a 

Silt: OR PROJECT ~ SZz'l, CC TA 
ANALYTICAL LA60RATORY C&IlE 
U,:OnATOfiY.fiE?ORT # 9;z.3S"6t' 

.' CASE NO. :rt?-IS; MOS 

., SA¥PLE IDS -..... 3~ W,. ,;?, .... Huttq.fl(cL 
~ NO. OF SAMPl.ES ..$" 

()$'Y'l-/)O:2 1:4 ~.3G~7fI-d"~, 
1)$61Q.;J.-()O:t, i23("1"il.-~I)~ > ... /." 

I1/U~(.~ _ S/~,;l~ 1-
DATA ASSESSMENT SUMtAAfiY 

Desc:iba problams;'c;ualifications be!cw (A~ion Items and Areas of Concem) 
voe svoc . i=EST:;;CS 

1. HOLDING Kif ./ uA- . 
TIMES;F~ESEF\VATION I 

2. GC.'MS INST. FE~~ORM. . ./ 
w. . -CAlIEi=i':'.TiONS.WINDOW$ ./ 
to E! .. ANKS ../ 
~ SU;:.~OGAT=S ./ 

~ ritA T?~X S?!KE.:OU? ., ,,/ 

I • L~Or:":'TORY CONTnOL T+f< 
SAtJt?L:S .. 

S. INTEF\NAL STANDARDS ../ 

S. COMPOUND .......... 

IDENTi~iCATION 

10. SYST:~A FERFOF.MANCE ..,/' 

11. OVERALL ASSESSMENT ~ .... ./ " 
./ (check mark) - Acceptable: Data had no problems or qualified due 10 minor problems 
N· Data qualiiied due 10 rr.ajor problems . A._;- .I,L 
X - Problems. but do not i1ffect data Ntf- Mt' ~ . 
Oua/Hiers: . J - Estimate'. R-~ ( A"'~ ... ~ ......,..,.,..,r A 

UJ • Undetected. estImated P"' e &« ~J ' 
~ S/~ l'f~ If) 

~::;Z:;:~>t>::-:O:::;,GV,;::£:Z:!~ ,. H~D<Q w4i 



F..v. 0 
A::a:::me!\1 C 
F_~e 100 cl 115 
July 1554 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

hi!viewed Sy: ,Ka.: eI>:::' ..L.t-
Dati!: ~~ filS" 
~:.. •. ;..W? S:';l:S0?30J~C.F.l 

Page 2 of 18 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VemicationNafidation Le'!el 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to e'/aluate the samples. 

SW-8.!6. 3rd. ed. 
Other: 

List be!ow samples that were over holding time criteria. / 
II Sample 10 I VTSR I D-'~ Ana/.z::'" c: .. _ ,a. ... : ..... I 
jl ,: I I ,~/ I 
" 

- . . 
I I ( J~/" .. 

1 Ii 
II I I fI j~ ,.," I ., .. 

I hf/~v I !l 
11 I /1 I 
jj I / I I !I 
! 
Ii I / I I I, 
r-

NOTe.; VlSR = Validated time of sample ecelpt. 

Were the correct preservatives used Yes 0 No 0 

List below samples that were in rrectly preserved . . . - .- • 

II Sample No. Il Type of Sample I Deficiency I 
I 7 I I I 
I / I I I 
I / I I I 
I / I I I 
I / I I I 
I / I I I 
V I I I 

i:::? s~.CJ .; 
~!''1 0 

A::ac:."m~r.1 C 
;:a;~ leI ct 115 
J:Jy IS;' 

Page 3 of 18 

A~icn 

-

AC!ion 

II 
II 
II 
Ii 

I 
I) 
II 
II 

I 

I 



iC~ s,:.C3 
;,ev 0 
J. :-.ac.me:ll C 
;:;9' IC2 ollIS 
July IS;~ 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Leve! 3 DV·3) 

2.0 GCIMS TUN!NG CRITERIA 

Page 4 of 18 

Has a GC/MS tuning periormance been analyzed for every t.velve hours of sample analysis for each GClMS 

ins;rument used? Yes [2( No 0 ' 

Was the correC! s~andard (listed in the EPA Method) used? Yes 0' No 0 

Have the ion acun=ance criteria been mer for each tune? YeS g No 0 

NGTE. GC:MS abuncance criteria is speciiied by EPA method for GCiMS analysis (:?A 8240A or c270A). 

I: no tcr a:1y cf ;he above, list all the cata assoc:ated with th: tune t::a: eilher laiied ::iief.a or in whi::: there 
was :10 ~.Jne. 

il 
:; Date. lime Froblem 

:i I: e 
i:~ --------~------~~~--~~----------~I;. 
::~----------------~--------~~~~~~~~~----------~----------------------~ 
'I 

!! 

Che:k for t:cns:~;::ion'calC".Jla;ion em~rs. If errors are pr:se!::. briefly summa!".::!! ne:essa,}' changeS:' 

, . 
Is the s;:ec:ra 01 the mass calibration acceptable? Yes ~ No 0 

Reviewed cy: ~d1W ~ 
Da!e: __ ~;J.,;J.. 9'" 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme Io/,.;t ~ 
Is DDT retention time for ~acked columns> 12 minutes (exec;:;t for OV· 

YesD NoD 

Jf no. list below the DDT standarcs tr.at lailed cr.' 

3.2 Fietention Time Windows 

Lis: =:!cw C:l~;:cuncs mat were not wi:hin the rete;)tion time winCc~\·s. 

'1 

II il Da:e. 'Time 

II 

Compound F.T 
nl 

Win:::::w 

.' 
TOP s:..0:3 
Mev. 0 
... t".lIc. ... ment C 
Fage IOJ cl 11~ 
July lS;~ 

Page _ 01 18 



iC? ~-C3 
~e'l a 
J.::a:'men! C 
FiJ~e 100( or 115 
July lSS4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3 DV·3) 

Page 5 01 1a 

3.3 DDT and End"" D",,,,"'on N.f Atf ,eA ~, 
List below the standards that have a DDi or Endrin breakdown of >2!l% (or a combined br:akd n 01 >20%). 

II Date!Time I Standard 10 I o DiiEndrin I % Breakdown I Ac:ion /l Affec::c Samples r 
, I , I L , ,. 

I I I , L I I , 
~ I I , I / I I 

I 
.. 

I I I I~ I ., , ,. , 
II 

ii I I I /f I II , - r I / I I it I . ; 
Ii 

3.4 DSC Fietention TIme Check 

Is t~e ~~O be!ween EVAL A and each ar;alysis (q:Ja . ,a!ion a~d :::ifi~ation) D:: ratentiC:1 time 'IlitrJ:: DC 
Ii~;:s (2%, for packed COlui."u'. O.3~/. ca!=il:aty 10 <() ... 2 rnm. and i ~~ :;;r rne;a!:lore,? 

Yes U No 0 

I' I Sample~ I DSC%D I Ac:ion II C-·" .. ,-
, 

I / I I I i 

I I / I I j 

I I / I I j 

I y: I I I . 
For tile above crn a outlined in Sections 8.1-8.4, check for transc~ptionlcalculation errors. 

If e :Tors are f 'nd. list below with necessary corrections: 

/ 

. 

Fie .... iewed Sy: 
~~ • .:I. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV -3) 

4.0 INITIAL CALIERATION 

Has initial calibration been performed as required in the E?A method? Yes g-" No 0 

TO? 94.C,3 .~ 
F.'!v 0 
A::'C::-Oment C 
Page lOS 01 : 15 
July ISs.! 

Page I of ,a 

Were the corree: number of standards used to calibrate the instrument? Yes g'" No 0 

For GC analyses of PCEs and Pesticides. did the laboratory fellow the correct 72-hour sequence of analysis? 

YesO NoD I./~ ~ 

L:st beiew compounds whic~ did not meet initial cafibra!ion cmetia outlined by the E:: A method. 

j! 
,I i::strument 10 
r Date Compound Action 

,; , 
" 

ii I 1 
!~----------~----~------------~----------~--~~------~--------------~ 
I! I 
" 

Ii I 

Check for transcriptiOnlcaiC'Jlation errors. If errors are present. S'-lmmari:e necessary corrections below: 



iC? s,:.C3 
;:;ev 0 
A:;ac!::::enl C 
;>age 105 of 115 
J:.dy 15;': 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data YerificationlValidation Level 3 DY-3) 

5.0 CONTINUING CAL1ERATION 

," . 

Palie 8 of 1 a 

Ha'le continuing calibration standards been analyzed at the fre~J=ncy specified in the EPA method? 

Yes g No 0 

List be!cw a" compounds which did not meet cominuing calibra:i~n requirements. 

A:te:!:~ II Instrument 10 
;I~======~==========~========~~======~~~~====~========~ 

Compound II 
r a 

I' 

Che:.'; ~~r t,ar.s:,iption ar.: cafC"Jlation errors. If e!TOrs are :C\;:::. t:.ia:ly SUr.1i.:ar.ze na:sssary c:::rre::i:::s 
below: 

:1 
.' 
il 
Ii 
!I 
:\ 
II 
II 
I. 

'i 
" .: ., 

Ii 
:i 
it ., 

e 



rep s,;.C3 ~ 
F.ev, 0 
A::a~menl C 
Page 107 of no; 
July 1;;4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data Verificatiorv'Vaiidation Level 3 DV-3J 

Page 9 of 18 

6.0 BLANK ANALYSES 

6.1 Method'Reagent and Instrument Blanks 

Has a metnoc!.'reagent blank been analyzed for each set of samples or for eve!'j 20 samples 01 similar ma!;ix. 

whichever is more frequent? Yes fit" No 0 

Has an instrument blank been analyzed at least once every t .... e~/e hours tor each GC!MS S"jSiem use~? 

Yes g" No 0 

6.2 FieJd,'RinseEquipment Blanks 

Are there f~!~ri~se:'e..."Ypment blanlr.:; a:;:;~c:a!ed with each sampling cay or a: frequency s~ec:fieo in the 

sar.'1;:fin; plan. Yes I!l No 0 

L:s; below C:lr:1;:ouncs lor which anal~'ses were re~Jes:ed Ina: were ce!e::ed in any of the blar:ks a::al!':e:::: 

-
I! I I I 

Cenc. I ?QL I ~'fe::e= 
i":-:I :iank 10 COl':'1pound ( ) ( ) • _;.. ::u ''_0 . ., --1.- ! I".~ •• ~n L_ (."'\ .... Ion . 

" 
I I I I I J.--"" I I , 

I I I l'AAlf ~ I I 
I I I ~ 

. 
I I ~ 

I I I ~ IV I I I 
! I .........-f I I I I 
1 .~ I I , I I 

, 

c 

, 

i 

I 

I 
t 
I 
I 

./ I 'I I 
" 

I . .. 
I ' I , 

POL = Pradi~ai Ouantitation Limit from E?A Method. 



iC? ~.cJ 
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A::a:!1ment C 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIVafidation Level 3 DV-3) 

Fage 10 of 18 

Are there any TICs present in the blanks that are also presen1 in the samples? Yes 0 No [3" 
If yes, list below. 

7.0 SURROGATE RECOVERY 

Were surrogate rec:Jveries evaluated lor eac.'l of ihe samples analy:::! by GC or GCIMS? 

Yes~NoD -

If s:.m:Jgate stancares other than those presented by sw-a.!S are l.:se:i. list below with reference t:J a;l~ii:a~ie 
c:Jn:ral limits ~sed·ta evaluate the percent recoveries. 

SUffOCate Comcound Co~rnl Limr:s 

Us: below the percent recoveries which c:: nat meet either SW·S':: ::::eria or ::i:eria lis:ed above. 

I 

I Surrogate • 

I Date Sample IO/Matrix Compound ~·~F\e: Action 
; 

1.2P"/9~ I I I .21:Ji Pl5'1I11AllA.uIA.S J,t/-/)NT Ill{p 11l'71.1d 
7,..,; #"f. " ~ 
~-:t 

-/. 

~, f.,. I<:'CTA -:S"~If-G-i- I 
(J/t):J. 01,-o-O,5-S .:f4il t 1/.31 I t- , ~ . 7:; '"'Zi::h .. 

~ ,/.~ ,.:.. , /. 

I 
I 

\r,~ 
~ ~. . 
iJJ 

1I~~YIiT ~CGr;f",!,,~-"Il- I I !"O I, ~ 
/ . I 

111.3 ~-E/$ -J/ ,-

I r 

I I I I 

I 
I . I I I I 
I I I I I I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Vafidation Level 3 DV-3j 

~ 
IO? ,,:-CJ 
;;av.C 
A::ac."lment C 
Fage 10; 01 115 
July I;;S~ 

F age 11 of 1 a 
If surrogate recovery was outside of control limits. were the samples or method blank reanalyzed? . 

YesD NOg" ,?otFC w-- ~L- /tJ~/~ .clo ... ~~ wJ~r'''': 

Are method blank surrogate recoveries outside of limits u\=on reanalysis? Yes 0 

Are trans;::iption:calc:J!a:ion errors present? Yes 0 NO~ 

if yes. n:Jte n:::s3aTj' c:rr:~ions. __________________________ _ 



iC? ;:.;:3 
F.RY,O 
A • .ac::m!!nl C 
Fag!! t 10 al lIS 
July !iS4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verifieation/Validation Level 3 DV-3) 

B.O MATRIX S?IKE.:"MATRIX SPIKE DUPLICATE (MS.'MSD) ANALYSIS 

Page 12 of 18 

Were MSiMSDs analyzed at the frequency required by the E?A met.'lod or QA?j? for eaeh matrix tte!}~/<tr 

Yes G6 No 0 Nil /lfS/,lfSf) ~-fr-- 13~ .:l'T~~3 ~&J1/.33~ "''1'1"'f:P.iO()V~ 
, 7L...LJ-dJ~ .. .e~c .. Q.~3'i/l(S/~~c~~ .. 

. . ~..at.., ;fk"c;- •. -,-.. 5. G-: -"'.~ ~. 
LIst below % re::venes and R?Ds of eom~cur::s whlc~ did net meet erner.a. Inc;ca:a on chart c:itaria used to 

e';;:It;ate recoveri:s a;;d R?Ds. 

A::ion 

Ii I I I I !: 

I'I~ --:--, ----..-;..·----:-l-~I -----:~ :;-----7-----~------:.--+----------.: 

II I ! I .' " 

II I I I i 
I: 
II 

Reviewed Sy: 
Date: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level :3 DV-3) 

2.0 LABORATORY CONTROL SAMPLE ANALYSIS 

iOP 9~·CJ 
?ev.O 
.c.lt;lchmenl C 
Pilge 111 cl II: 
July 1954 

Page 13 of 1a 

Have laboratory control samples containing a representative number of the compounds of interest bes:l 
analyzed at the frequenC'1 specified in the E? A method or QAFjF? 

Yes g" No 0 
. . 

. E·/aluate percent recoveries based on control limits estabfished in individual E?A methods. or use es:a:::shed 
laboratory c:mtrol limits. Wst below recoveries of corr.pouncs which did not meet emeria with reieren:s ::l 
c:lntrol limits used. . . 

C:jit:roi Limit ;:.e!Sfsn:e: 
----------------------------------------------~~---

E·:a!uaie F.r:~ base: cn controllimiu; es:abEs:Osd in in:::vc::al E?A methods. or use es:ablished Iat:::-a:::y 
C:l11:rol limits. List be!::w rec:lveries of compoun::s whi:h c;:: nOj meet c:iteria with rsfere!'!:e to com.oi i:~r.s 
l!ssd. 



.. 

iC? ;;':43 
F.ev.D 
A::Z::O_':I1ftI C 
Fage 112 of 115 
July :i94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValication Level 3 DV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

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

Date Sample 10 
Imemal 

Out 
Ac::eptable 

Range 

Pa~e 14 of 1a 

Action /i 

- I ';;'1().39()~ I ~~~r_<~~ 

I I ~ -
I I 

Ii I I I· 

I' 
1 

!:--I __ -+---__ ---+-1 _~! o __ ---i _____ --.:!: 
II I j I; 

Ars rs!:r.:ion times of the ir.:smal stancarcs within 30 ss::mes of the associated caii::;a:io:i s:ancare? 

Yes [j" No 0 

11.0 TARGET COMPOUND LIST ANALYTES 
11.1 GCoMS Analyses 

AiS ::;e re::or.structed ion c:,romatoo:amso the mass so=:::a tor the identified com::lcuncso and til: ca:a $V5t:::1 
I=rir.:O:J!s in::!uced? Yes E( No -0 0 • • 

Is c.'1romatographic pencrrnance a:::e;ltabfe with res;:e:: :0: 

Easefsne stability? Yes 8" No 0 

Resolution? Yesg/ °No 0 

Feak shape? Yes 9'" No 0 

Ful:-soale 9ri;lh (attenuation)? Yes [Y". No 0 0 

., 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidation Le'!el 3 DV-3) 

" 
Te;> .~ .. C3 

F'!·/ 0 
AI:ac:::rnenr ::: 
Pagp. 11::; :1 115 
July 1;;~ 

Page 15 01 1a 

Other: -------------------------------------------------------
Is the RRT of each reported compound within the limits given in t:'e method of the s~ndard R;:.T in the 

cOr.iinuing calibration? Yes g/' No 0 .. 

Are all the ions present in the standard mass spectrum at a re!a!i'/e int=nsity greater tt·.an 10% also present in 

the mass spec:rum? Yes 0"" No 0 

Do sample and s~ancard relative intensities agree within 2()%? Yes ~ No 0 . 

If no fer any of t:"ie a=~v=. incica,= be!~w ~rcbl=ms an: ~:.:a!jfi=a:i::-.s ~ade ,~ ca:a: 

11 . .2 GC Analysas 

Y"s 0 "" n I"~ -

If yes. review e:rors a;1C necessary c::mec:ions b;low: jj errors ar: _rge. resubmital cf labor.:.oty ;:a:ka;e may 
bi! ni!cessary. 

e compounds within the calculated fi::ention time windows for both ql!:amitation and 

c:miinnation analysi . Yes 0 No 0 

confirmation periormed when required by the EPA m"thod? Yes 0 NoD 

ror any of the above. reject positive results except for retention time windows if associated s~andard 
~mpounds are similarly shifted. 

Reviewed Sy: t::.' A- r ~ 
~) - } 



iO? 54·03 
F.ev.O 
A;:a=:menl C 
f'age 114 01 liS 
July IS94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

ci 1a 
Samples aife~ed: ___ L:.!:....:...~-p..:..::..;.:~=-_______________ -:;:".J<'--____ _ 

Check chromatograms for false ne~alives. es;::e::ally tor the m 'to e peak components (toxaphene and PC:,s,. 
If false negatives are a~~arent and the apprcpriate pca ndaics were not analyzed. or if coniirmed analys;:; 
was net present. flag tlie affected cata. 

Samplesarre~ed: _____ ~~ ______________________________ _ 

NO,:- °U: iO the c::m;iexities of ?CS p=s:i:=:: ar:afysis. eaC:"l C!naf!1ical r..:n S!'i~ul:: os rS':i:\a"t:= to v:~! 
.i.iication and column pertormance, - '. 

12.0 FIELD DUPLICATi: ANALYSiS 

VV~;= ii:!d C::..:;ii:a~;s si.::mirted for anafys:s? NoD 

If yes. calc:.!:a:e ~?:J a;-;: use proless;or,al jt.::;:;,em to de!errrjr,e ii the cata ;';aecs to ~a c;:.:aiiiied. Lis: reS:':::3 
cat:' .. ,_ 

I ~. I I I I 1-~ f. '2::4 

1 I I I I 

13.0 COMPOUND QUANTITATION.'REPORTED DETECTION LIMITS 

A;e there any transcription'calculation errors fr.:m raw data to re;;ol'ted resul:s (check at least 10% of positi\'e 
results)? Yes 0 No e 
In addition. veriiy that the correct internal stancard. quantitation ion. and RRF were used to calculate the res:.:l: 
for a miniml:m of 10% cf sample cala, 

Reviewed Sy: ~.A-'>:: '.:;:r-
Dat:: ~~JtF#? 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriiicationlValidation Lev!!! :3 DV-3) 

13.1 Chromatogram Quality 

Were baselines stable? Yes [3'" No 0 

Were any negative peaks or unusual peaks present? Yes 0 N::~ 

Were early eluting peaks resolvec :0 baseline? Yes ~ No 0 

;:'e'l 0 
J. ::a::.'lm",! C 
?a;e 11~ c~ 11: 

Ju'y 1!;:~ 

Fa;e 17 of 13 

:t :r.:~rrec! c;:.:antiiztior.s are e'lidsr:t ne!= corrections necessary =sf:·.':: ______________ _ 

. 
• e_ •• - r"~.".-..;~". ',.-.,,," I',m"'-"-'--",on fim',ts) ·c .. , ..... • ... ·o .-,-,- --m~l- .';''',',,-- -:1'; '''r 5-':- s· __ :-.-.:,: .11: _~_'I:""~" '4.~C •. _.1 .. :. 1-=;.: ... · , C ._.;t.: ... ~' ,: . .:.=._ .;:u::l.u"1"" = _ .. _ .... ; . .::1 c ...... llooi _ •• .::1. ca,:-,': 

--: .... r"? v,,- r.::i ~'- n .1._._ .... _ ..... :'::1 '"" ... _ 

1~.O TENTATIVELY IDENTIFIED COMPOUNDS 11.;/ ';'I/''c"j./;. 
A~e j' entatively Icentified CompounCs iTIC) properly icentffied with 3:an number or ret" 

con:entration. and J qualifier? Yes 0 No 0 

Are the mass spectra for TICs and associated "best rna • Yes 0 No 0 

NoD 

::sent in the reference mass spec:ra with a re~ative inter.s::y greater than , ~% also 

- sample mass spe~rum? Yes 0 No 0 



iC;: ;':·CJ 
~f'l 0 
':':-.a:::!'lenl C 
;:a.! 116 01 I IS 

"~:y 154 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Le'/el3 DV-3) 

Do TIC and "best match" standard relative ion intensities agree Ylit~in 20%? Yes 0 

Page 18 of 18 

NoD 

Ccmments _____ M_tJ_-f_~..!..'f..!...'I'_!t_G_...J,_A_e ___________ "L..--

Reviewed By: t::.a:.. I: >b L.1-
Da!:: ¢;).../,., , 
Approved By:' 

'Data package ml.!st be a~proved by ProjectfTask Leader. 
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:S,R 'COC: 

S:tmple· 
Fr.Jclion No. 

-01'1· -D·S-I. o-~ 
-IUI- O-()·!-s 

• -Ola-(7·~-/.O-S 

-alq - ().~-J.O-S 
-O;Il-tJ. ~-1.()-5 
-033- o-t).S-f)U 
-();.3-oS-I.O-OIJ. 
- O~;1 - () -14- S 
-C3:l. -tJ.5-la~ 

:L1l..-a/' -f)~f)·S-S 
... -Ol£-O-{).~-bt 

-tJl?--O-t).S-S 
-0/(' -IJ·S -/.c-.5 
-tJ1:r-().~ -/.()~ 
- ()/f -/) -f), ~ -$ 

-()11-().5-I.O-S 
-0''1 - O-IJ·~-S 
- o/q-~-~.s-/)rA 

D.J13 Classification: 

An~lysis I DV I 
Qualrfiers Comments 

I I 
, 

I 

Sample No./Fl'llction No. - This value is located on the Chain ofCustod~· in the ER Sample Id field. 

Analysis -l:se \'alid test methods pro\;ded below or if the result applies t(l an indh'idual anal~le witbin a test method. 
use the CAS number from the analytical data sb~t. 

o V Qualifiers - The entry will be taken from the list of \'alid qualifie%S and associated comments. If other qualifiers 
not on the list are needed. contatl Tma Sanchez to coordinate adding them to the list. 

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

Test Methods - Anions_ CEo EPA60 I O. EPA6020. EPA ~470·1. EPA8015B. EPASOSI. EPAS260. EP:~8260-M:;. 
EPA8~iO. H.-KH.ALK. HACH. No:!. H.KH.N03. :'-IEKC.HE. PCBRISC 



List or Data QUlllifiers used in Data Validation and Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated L:!boratory 
Control Sample (LCS,> do not meet acceptance criteria. 

A I Laboralory 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 nol meet acceptance criteria. 

B Analyte present in laboratory method blank 

B I Analytc present in uip blank. 

B2 Analytc present in equipment blank. 

B3 Analytc present in continuing c:alibration blank. 

J The associated value is an estimated quantity. (Note: tbis qualifier may be used 
in conjunction with other qualifiers [Le .. ~ 

1 I The method requirements for sample prescrvation/tempentureWCfC nOI mel for 
the sample analysis. The associated value is an estimated quantity. 

12 

P 

PI 

P2 

Q 

R 

U 

VI 

UJ 

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

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

Laboratory precision measurements for the MatriJt Spike Sample ~d -
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient qualily control data to determine laboratory precision. 

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

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

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

• 
The analytc was also delected in a blank. The associated result is less than five 
times the concentration in any blank. 

The analytc was analyzed for but was nOI detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is nOI a definitive lis!. Other qualifiers are potentially available, see TOP 94-03. Notify Tin:! 
Sanchez to revise list. Updated:March 10, 1998 



-AR'COC: 5/~~()T D~la Ci:.ssifiC:llion: ...J..M;.t.~" c .i~/W 
S<lmple' I DV I Fracrion No, .. ~n~lysis Qualifiers Commenrs lom-r - Gl- a~$-I-~-;'D- 'S :;'139' fir-' T r-~ P':. e.. ," •• ""'< cI' c .,J 

, -t1;1.3 ~.>-I.()-lJJ ( n1~,"",'''Y) I ~ ,~'~~r-I .. ~ . T: p~ 
. 
I -() $:2 - () -(). ~- S I ~ 

-()$;:-().~-/.tJ-S I ~ x-,.::r J". ~ ~ .... .,.J: ~ 

-033 - ()-o.'!f-~ c:.... ,,:.a::. '" ~ / 1 . 
-n33 -() -().-5-(;JIJ. "- I ~ 

ccm.:.5M - '(;/l-{)/6 - ()-(). S - S T"~-31-..;.I. -:r; 1'1:2 Lt ~;)~;7 ;:;~,::;) -016- o-~. 5-Du' ( Alts4ltlic') 
- ()I'-D.~-I.O-S J-- J.- -

-ol't -~.~-I.O-S. I -, - -- . 
-0/1 - 0 - o·S-S 
-Dlog -0·5-/.0-5 
_()/q- ti-f).5-$ 
-()R - () -I). S-/>U, 
-0 Ie, -().~-J,()-S 
-o~- () - 0.5'-5 
-D~I- e- D.S-S 
-()::J.1-,.~-J.o- S 
-O:a - 0 -f)·!i-S 
-0-). -f).'S-J.0- S 
-t).:l.3 - 0 -s·! -S 
-~-():S:/~O -.:;' 
- D.:23 -o.5-1.0-./)':t 
-()3:l- () -f)·~-S 

-033- O-()·5-S 
-003.2 -t). 5" -1.0 ~ 

-OJ]·O-(J·5- . . -
-0 33~·~-/.o-.5.. 
·03t.{-D ·0, s-S 
- () 3l/-~!i-I, 0 -5 
-03~-() -t1.!1.~ 

• o3~-O.~-J.D-5 

'V • ()36 - f)"'().S-S 
- 6I~ - ... ~-, .... .- ~ 

Sample No.1F raction No. - This value is localed on the Chain of CUStOdy in the ER Sample ld field. 

Analysis - Cse \'alid test methods pro\'ided below or if the result applies to an indh'idu:lI anal~le within a test method. 
use the CAS number frOIl] the analytical data sheet. ' 

DV Qualifiers - The ena:' will be taken from the list of \'3!id qualifiers and associated commcnrs. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

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

Test Methods - Anions.CE. EPA6010. EPA6020. EPA 7470'1. EPAKOI5B. EPASOSI. EPAS260. EP,~8260-M3. 
EPAS:!70. HACH.ALK. HACH. NO:!. HACHJ"03. ;'IEKC.HE. PCB~ISC 

I 
I 
I 
I 



Qualifier 

A 

AI 

A2 

B 

BI 

B2 

B3 

1 

11 

12 

P 

PI 

P2 

Q 

R 

U 

U1 

UJ 

List or Dalll Qualifiers used in Dalll Validation and Associated Comment Responses 
Comment 

Laboratory aceuracy andlor bias measurements for the associated Laboratory 
Control Sample (LC~) do nol meet acceptance criteria. 

Laboratory accuracy andlor bias meaSurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy andlor bias measurements for the assoCiated Matrix Spike 
{MS} do not meet acceptance criteria. . 

AnaIyte present in laboratory method blank 

AnaIyte present in trip blank. 

AnaIyte present in equipment blank. 

ADalyte present in continuing calibtation blank. 

The auociatcd value is an estimated quantity. (Note: this qualifier may be used 
in c:onjunc:lion-with other qualifiers (i.e., AJ) 

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

Thc holding time was exceeded for the associated sample anBlysis. The 
associated valuc is an cstimated quantity. 

Laboratory precision measurements for the Laboratory ContrOl 
Sample and duplicate (LCSlLCSD) do not meet acccptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample ~d -
associated duplicate (MSIMSD) do not meet acceptancc criteria. 

Insufficient quality control data to detennine laboratory precision. 

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

Thc data arc unusable for their intended purpose (Note: Analyte mayor may not 
be present.) 

The analyte is a common laboratory contaminant Thc associated result is lesS 
than ten times the conccntration in any blank. 

The analyte was also dctccted in a blank. The associated rcsult is less than five 
times thc concentration in any blank. 

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

.. This is not a definitive lisL Other qualifiers are potentially available, see TOP 94-03. Notify Tin:! 
Sanchez to revise list. Updated:Mardl 10, 1998 



Si'c:_---'''S: ..... t =Z-"",-..::;'S",-1-.~/f,-,-____ _ 

AR'COC: s: /~;J.O ;L DJ,a Classification: NtM.~,c.s 

S:lnlple' I QU~~ers I Ii Fmction No. Analysis Comm~nts 

- GR.-OII,- ()-f). fi-/lA ~~.-l{~.2 UJ" A~ L..,t. 1-4'* ., ~;t.f. 9 t. .. ,II 

. -()16-t).$-I,O-S 'NII.(/tt 
L .U1Jb-nS"1ldY ~, -m~-' n-i1.6-3 

-f)lr -tJ.5'-),f)-S I I ~~~I .(Jr:!.- ()-(),~-S . 
-~j-i'-ti.S. -1.0 ~ I , i 
-()19 - () -O.~-S 
-()J~-() -1J.5-t;v. 
-tJie,-lJ.<r-J. (J- s.. 
-()'-'>-~ -6'·$'-5 
- f);2D -f). 5" -/.o-S 
-0,,:21- () -(),~-s 
-().2/-~·~-J,()-S I -IJ;a- ()-().~-S 
-()~ -t).~-}'fJ-S 

-~.23-() -IJ.$-~ 
-f);1.J -I.S'-/.IJ-S 
-O.l! -4,-!-/.o-bu 
-O:hJ. -O-6~-S 
-()J:2.-4.!-/~-S 
-03..?- ()-fJ.~..:'S.. 
-D,n -D -().~. £)IJ. 
-033 .~.~-/.()- S 
.tJ.3'1 - 1J-d..5 ... S 
-OJ" - '·oS-J.f)-S 
-03S- ()-IJ.'S'-S 
-O:3~-tJ,S-J.t)-'5 .. -
- 03' - 0 -f). $'- 'S ,V -fJ3dJ - ().'i-/'()-S , .v 

Sample !\oJF1'3c:tion No .• This value is located on the Chain of Custody in the ER Sample Id field. 

Analysis· Cse \'alid test methods pro\'ided b~lo\\" or if the result applies t(l an indh'idual anal~le within a [est method, 
use the CAS number from the anal~tical data sh~t 

DV Qualifiers· The enlTY will be taken from the list of \'alid qualifiers lDld associated comments. If other qualifiers 
not on the list are needed. contact Tina Sanchez to coordinate adding them to the list. 

Comments· This is only to be used if a comment associated with the qualifier is not appropriatt. needs modific:uion 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· Anions_CE, EPA60 I O. EPA6010. EPA 74 iO 'I. EPASO 15B. EPASOSI. EP.~8160. EPA8160·M3. 
EPAS170. HACH_ALK. HACH_ N01. HACHJ'\03. ~IEKC_HE. PCBRISC 

I 

I 
I 
I 
I 
I 

.t. 



List of Dlll:J Qualifiers used in Data Validation :md Associated Comment Responses 
Qualifier Comment 

A Laboratory accuracy andlor bias measurements for the associated l:Iboratory -
Control Sample (LCS) do not meet acceptance criteria. -

A I Laboratory accuracy andlor bias measurements for the associated Surrogate 
Spike do not meet acceptance criteria. 

A2 

B 

BI 

B2 

B3 

J 

11 

J2 

P 

PI 

P2 

Q 

R 

U 

UI 

UJ 

.-
laboratOry accuracy andIor bias measurements for the aSsociated Mattix Spike 
(MS) do not meet acceptance criteria. 

I 

Analyte present in laboratory method bl~k 

Analyte present in trip blank. 

Analyte present in equipment blank. 

Analyte present in continuing calibration blank. 

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

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

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

Laboratory precision measurements for the Laboratory Control -
Satnple and duplicate (LCSILCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample and -
associated duplicate (MSIMSD) do not meet acceptance criteria. • 

Insufficient quality control data to determine laboratory precision. 

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

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

The analyte is a common laboratory contaminant. The associiued result is less 
than ten times the concentration in any blank. 

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

The analyte W:I$ analyzed for but W:I$ not detected. The associated value is an 
estimate and may be inaccurate or imprecise. 

* This is not a definitive lis!. Other qualifiers are potentially available. see TOP 94-03. Notify Tina 
$anch.:z to revise list. Updated:March 10, 1998 

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

TOP S4·C3 
Rav.O 
Anacllmenl C 
Page 3S at 11 S 
July 19S4 

Page 1 'of 16 

SITE OR PROJECT 5" M, c C. TAr , CASE NO. ;Z.:J./:G ..;2.;J.iJ3 

ANALYTICAL LA80RATORY CO R.!: SAMPLE IDS f13'i"S'i-IJM t; 
LABORATORY RE?ORT # 9B5"ttJ 
.:rAGI( L2:AOe~ A/lC()C~21~.?() r 

a.36 rtt - cc.7. « 1)3, g~-ti(;S" 
• I 

NO. OF SAMPLES .30 <M'L: I U;,,'<I o(e:8J ______________ _ 
. '7-:0 I 

1. HOLDING TIMES 

~. CALI8RATIONS 

3. BLANKS 

~. ICS 

5. LeS 

o . DUPLICATE AN.ALYSIS 

I. MATRIX S?IKE 

S. MSA . -. 
9. SE;:;IAL DILUTION 

1 :l. SAMPLE VERIFICATION 
• < 
I,. OTriER QC 

12. OVERALL ASSESSMENT 

DATA ASSESSMENT SUMMARY 

ICP AA MEFiCURY 
./ .,/ ,/ 
,/ ,/ ./ 

--:;.-

./ 

.,/ 

T 
v 

:r 

CYANIDE 

Nit 

,.t (check mark) - Acceptable 
• Other- Qualified: J - Estimate 1I/t9- Nfl-~C:.Aj,1e 

. UJ - Undetected, estimated 
.).. J" . R· Unusable (analyte mayor may not be present) 

~ 5/;"fT~ • 

=:\~;:+·£,r~; t7!~!; ;;:;(~;o~: &:: c 7;;4 w::z;/ 

!*<~XL~;/~:~4§1i 
P.EVIEWEDEY: ~{;a.'Jrr - ;:,-~.rI~ 

~ 
DATE REVIEWED: ..5~1% 

7 ' 

AL~·s.: W?SNL:S0?30':':;:.Rl 



TOP 54.Q3 

".v.O 
A::ao:.menl C 
Fage 35 al 115 
July 1954 

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

Paoe 2 of 15 . 

~eITMt1~·~;t3~%&. 
,v() de?; ..:.. "1'*&;(.= "/' 74 J.'S,/Lt:.SD ~.eF~::tw.cr,at:= .. ( ;t; ':" 

I CS-I. 71.L U.S-I -.d' ... II • a...:t; '--, 

~-:~'6~~ooqc!~r~. 
; 

AI.:::·~.WP.SNL;SOF:;C""CRl 



1.0 HOLDING TIMES 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oata VerificationNaiidation LeveI3-OV3) 

TO? 94·c;) 
F,iY 0 
AI".a:nmenl C 
Page 37 or 115 
July lS94 

Page 3 of 16 

List holding time criteria used to evaluate samples, indicating which samples exceed the holding time. HoI . 9 
time bilgins with validated time of sample col/ection. 

I 
Holding Days Holding ActiO"/ 

TIme TIme was 
Farameter Criteria Sample 10 Exceeded , 

I I I I I / ~. I I I I I / . , 
I I I I / Ii I " 

I I I I 
, / ~i , 

I I I I ; J~/'" 1/ 

I: 
I I I I \1/ . II 

" , 
I I I I: L I' .I 

" I I I (, V / Oft 'II'- n II 
'. 

I h "/ / fI \'" 
., 

~ 
I I if 

I I I / -1.;": :i 
" 

Ii 
I I I 7 , 

: . • i! 
,i 

I I -9' " '! 

w." '" co"'" .""Nmo.s ~ No 0 
List below samples that were incorre y preserved. 

II Sample No. 1/ Type of Samples I Defic:ency I Action II 
7 I I 

/ 
. 

I I I . 
/ I I I I 

/ I I I I 
/ I I I I 

/ I I I I 
/ I I I I 

V I I 
, 
I 

Reviewed Ey: 



TOP ;4·03 
Rev 0 
Ar.aC:-.menl C 
Fage sa 01 115 
July 150;4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerilicationNalidation Level 3-DV3) 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criteria 

Indicate "IoRecovery ("loR) criteria used to evaluate calibration stancards: 

Metals: -------------------------------Mercury: 
------------------------------------Cyanide: 
------------------------------------Other. 

Page 4 of 16 

Li~ below the analytes whicll did not meet "loR criteria for initial anc continuing calibration stlmdards: 

ICViCCV 
'ill Analysis Date Analyte 

iF=====~==~====~~~==~~~====~11 

2.2 Analytical Sequence 

Did the laborat01' use the proper number of standards for calibratic:'l as described in the E?A method? Yes 

13" No 0 

Have initial calibrations been periomled at the beginning of each ar.alysis and at the frequency indicated by the 

EPA method? Yes 1!3" No 0 

Have continuing calibration ~andards been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the anal)'sis sequence? Yes g"" No 0 

If no for any of the above, oulline deviations ano actions taken below: 

Reviewed By: 

Al...,;': Wp,'SNL:SOPlO~C.FiI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation LeveI3-DV3) 

TC? S~·03 
;:.9". 0 
A::a::-:ment C 
Fage 39 of ltS 
J~iy 1994 

Page 5 of 15 

Were the correlation coefficients for the calibration curves for AA. Hg. CN. and other spectrophotometric 

methods ~O.995? (Check calculations performed for calib~ion curves.) Yes 9"" No 0 
If nO.list ________________________________ _ 

II bate . Analyte Coefficient Action II 

I II 
!I~------~--------~----n_~~--~--~--~~------__ ~ 

ii 
1:-----+------::::::=-i....::~~~'71?=~----...----__;_------I! 

C'1e::x for transcription and calculation errors involving calibration sumlT".ary forms and raw da:a. Briefly 
s;;:r:mari:e errors and associated actions when data quafrty mig"!! have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and Cominuing Calibration Blanks (ICS!CeS) been analyzed at the frequency required in the E?A 

me!hod? Yes g No 0 

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

List ar.alytes detected in ICB and CCSs below: 

NOTE: For soil samples. cOO,vert blank values to mgl1<g using digestion weights and volumes. 

~ 
II 

Ar:a!ysis Date I'CSICCB No.1 Analyte 
I I Required I 

. Cone. De1ection Limns AC1ion Level I Samples A~ 
I I !,P- i i 

I I I }'(f/(e/! I I 
I I - ./ .~ J I 

I I --r v" I I I ____ I I I I I 

I-

I 
I 
I 
I 

Raviewed By: ~ ~Lv-Date: :e/.;i...:>-!t~ --~-?~~~~l~~~~----------

AL-Z·~ WP.'SNl:SOPJO .... C,Rl 



TOP 9~·03 
!'i_v 0 
1.::ac!1ment C 
Fag@ 40 01 115 
July 1Ss.: 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3-DV3j 

Was one method blank analyzed for: 

Page 6 of 16 

Each of 20 samples? Yes 9" No 0 
Each digestion batch? Yes (3" No 0 
Each matrix type? Yes g/ No 0 
Both AA and IC? when both are used for the same analyte? Yes ~ No 0 ~',1~ ~I J 'i~ 
. or 

. At the frequency indicated in the E?A method or OAFj?? Yes B" No 0 

NOTE: Method blank is the same as the calibration blank for mercul)' and for wet chemistI)' ar.c!ysis. 

Ust analytes dete:ted in method blank samples below. NOTE: For soil samples. be sure to ca:::.date blank 
values using digeslion weights and volumes. 

I· 

1.

'1. Preparation 
Date 

Analyte 

Ii I I 

I: : I 

Conc. Required 
Detection 

Limits 

I , 

II I ............... 1"'" ~T I 
'I t,..../ I I 
I ~I I I 
/'" I .' I 

Ac:ion Level 

---

Is concentration in the method blank below the. detection limit? Yes 0 No ~ 

I II 
I I 

I I 

I I 

I 

Affected samples: &..- .;c_(d·~#3tlOtl() ~ ~ .~ (&1i.l#302ftfJ 

W"h' ,.L, ':,+4 R .;t e9 tv . ;t:.fJ ,(,,,Ad 4 ( II I" u e..q) ,; d m B. 
&. ... : ... Jk-44 4'<" 4dJ >5)< t:t~ t«=CA :t.k-:.. Alo Lt;:· 
~ t~t.·<'.~,'.f. . 

Reviewed By: L d X LsI-Date: .5~ . .:;!.I'i K 
~~~~,~~------------

1.l..-:i:.;.:.WP .. SNL:SOP30 .... C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

3.3 FleldJRinselEquipment Blanks 

i'CP 9":·::;J 
~.v 0 
J.::acnmenl C 
r.;e 41 of 115 
J:;ly ISS~ 

Fage 7 of 16 

Was a field/equipment blank analyzed as required by the E?A method or QAFjP? Yes e( No 0 .Ej. 15/HNL ~:. 
Lis: below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
di;estion weights and volumes. 

~4A1't1_ un-a- dm" .... 12.;f __ eAt;· .zj),...L, t."J"" IJ,Q) ,;. d, 

EI). 5. /4 <1 Milk e&C- > S'")( d.t.dt! J. L¢'1<ea 0 rUb . 
t.b r4;te. W ~<t .44; /! 

I 

i Required i fr 

I 
, 

Colle:!ion Detec:i::ln , Samples I! 
D ... ·c Siank 10 Analyte Conc. 

: 
Limits Ac:ion Level i Affec:ed ~ ,,,- , . 

I - I !: @ 

:~Z,~~1f I D. att:l.~ C.()f)j, ~J.P 
I .' I 

I I I I 
• • I I I I 

.' 
h I I I I 

I I I I 
I I I I 

4.0 lep INTEnFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interference check sample (ICS) analyzed at the beginning and end of a run or at leas: twice evert 
8 hours? (Not required for C~. Mg., K. and Na) Yes ut No 0 

Samples aHected: ___________________________ _ 

Are the values of the ICS for solution AS within 80·120%"? Yes 9'" No 0 

If no. is the concentration of Al. Ca. Fe. or Mg lower than in ICS? Yes 0 No 0 1.1,1 AII~~)1e. 

AL'2·;":.WP.SNL:SO?30';":C.f\! 



TOP S4.Q3 
Rev. 0 
At:aClment C 
Page 42 altt5 
July tSS4 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation LeveI3-0V3) 

Page 8 01 16 

II no, list below aU analytes which did not meet %R criteria and in which the concentration 01 AI, Ca, Fe, or Mg 
is higher than in the ICS: #tJZ'" ~~~~k 

Date I Analyte I %R I Action I Samples Affected 

I I I I 
I I I I 
I I I I 

I I I I I 
I I I I I 

Are any results> IOL for those analytes which are not present in the ICS solution A? Yes 0 No [3-'" 

If yes. results >2 (absolute value 01 the lOLl indicate either a positive or ne;a:ive interierence and muS1 be 
qualified. 

I 
I 
I 
1/ 

Samplesaffected: ____________________________________________________________ __ 

Check lor transcription/calculation errors. Briefly summarize errors and associated aC:icns when ea.a q!:aiity 
might have been affected. 

5.0 LABORATORY CONTROL SAMPLES (lCS) 

Was an LCS analyzed at required frequency? Yes g No 0 
Samplesaffected: ____________________________________________________________ __ 

Reviewed By: ~ A' X 4t Date: _~~:b~;;=:,;;.,;;;:,../~7..JJ.g,:------
AL~·~·'WP.'SNL:SO;:>304.1C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

liS: below any LCS recoveries not within fimits. 

70P~·OJ 
Mev. 0 
Anachmenl C 
Page ,:; al 115 
July 19;4 

Page 9 of 16 

Preparation I 
Date Analyte I %R I Action I Samples AHected 

DeS -;J I J.e,..d /3.':l lr.3'-/.-21 l"'~.~ .r.Y, '.J 

I I I I , 

I 
I I I I '. -
I I - I I " 

I I I I I . 
I- I I I 

I I I I 
.. ,. 

I - I . . I 
.. 

I . 
I . . 

. 
6.0 lABORATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzetl 21 required frequency? Yes rwf No 0 

I 

I 
I 
II 
I' 

Ii 
'I 
': 

Samples anected: __________________________ _ 

Was laboratory dupli:ate analysis perlormed on field or equipmem blanks? Yes 0 No 0" 
Sam;Jles anected: __________________________ _ 

, 
Is any value for sample dupiicate pair <pal and the other value:> 1 Ox POL ? Yes 0 No g" 

Samples atfected: __________________________ _ 

Reviewed 5y: Date:._. -=.f, ...... 0:...::;:t-~~.,l./-Jf'-'~=__ _____ _ 

AL'2·~.'\Vp.SNL:SOF:;O.:.:C.i\1 
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TOP 94-03 
Rev. 0 
At:aeunent C 
Pag" 44 af 115 
July 1994 

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

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

Sample I Preparation I I I APO I 10 Matrix Date Analyte POL Action 

j)C5 -I I s~iL II/'f/n ,,,1/9 I L.~ I I ~/.l 1.:t..:20 .M.. 

Page 10 of 15 

I Samples 
Affected 

" .. .I.-r-
DCS-I I !So;! 11/(,I'I1/~(JS I I5ARI~'" I I~., . .l b.o ~~ ~~~. J .... 

I I I I I~hu'" I 1...1/.3 I r.20 . 
,£":;'-li .L...l.. .. If"" ,.~ 

I l- I I " 1 CAd ... ;.,,., I 1.21/. f 1!'.20 
I I le,L • Ul't I ~It:~ I ,I; I ~v I ,1- 15ih~L I 1.2 r..2 Ir.;2C ~ 

I 1 I I 1 I I I I 

Check lor transc:ription.'calculation errors. Briefly sumlT'.arize errors and associated actions when da:2 quality 
might have been affe::ed. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field duplicates collected at the frequency indicated in.the EPA method or OAPjP? 

YesGt NoD 

If yes. qualify data associated only with the field duplicate pair. Calculate RPOs for each analyte in which both 
values are greater !han the IDL 

II 
Ii 
~ 
i 

11 

Is any value for sample duplicate < practical quantitation limit (POL) and other value> 1 Ox POL? Yes 0 No 9'" 

Reviewed 8y: ~.;tf >::...,{.ff Date: --......4""'::r'";:;-=".:t ..... > ...... '-lf ..... 1L .... - ___ ' ___ _ 

AL, ·,-,.WP."SNL:SOP30':":C.'" 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VetificationNaJidation Level 3-OV3) 

70P &,,:·:3 
r: .• v 0 
"':-.. ch",.~! C 
;:a994501 115 
.July 19:;: 

Page 11 of 16 

Samples affected: ____________________________ _ 

List below the ana lyles that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in E?A method or sampling plan. 

Control Limit Action 
Sa:n;:les ~ 
~'fe::!d II 

'&,. . 
'1"'0 

j~i ____ ~:----~:----~:~-+:-------1---'------------~:! 
ii~ ----:,:---,;----+-, -+-, ----'-----~---..:l·i 
Check for transcription.'calcula'ion errors. Sriefly summari:e errors an::! associated actior:s when ca." quality 
might have been affects. 

6.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionipredistallation spike. 

Was a" matrix spike prepared and analyzed at the required frequen~? Yes ~NO 0 

Reviewac 8y: Date: --=.s:::...t~;;J-_~":"/...J.1 ..... ~,---____ __ 

Al. •• i-I W?SNL:SOP3~C"R! 



TOP iU·03 
F;ev 0 
t.r:ac:lmenl C 
F'age '6 of 115 
Juiy 1994 

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

Page 12 of 16 

Were matrix spikes pelformed at the concentrations specified by the EPA method? Yes ut' No 0 
Samples affected: _______ ~ _____________________ _ 

Was matrix spike analysis pelformed on field or equipment blanks? Yes 0" No 0 'ct· ~ANK 61w/r 
tAt'· .... :5- ,.~ 

It equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed: however. 
matrix spike samples must be present for the other matrices. 

Samples affected: _______________________ -,-_____ _ 

Us: ceiow the % recoveries for analytes that did not meet the c:neria: 

I ?reparation I I 
Date Analyte %ii A:':ion Samples Allected II 

~~ ~ 
Ched< for transcriptiOn/calculation errors. Also check to ensure matrix spike concentrations are ot affe tI by 
sample dilutions periormed. H matrix spike concentrations are diluted below or close to IOL based on sample 
dilutions periormed. use professional judgment in qualiiying data. Ensure that the laboratory pelformed sample 
dilutions only when necessary as indicated by ONOe requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed 8y: ,.11..-:";1- £ Lr Date: _=S~h=;;..-=~=/~C;L..,;.g"'=--____ _ 

Al~·~Wp.~NL:SOPJ04:C.i'i1 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

iC? ~·03 
~.v. 0 
A:-.a:'ment C 
Fag_ 1.7 of 115 
J..ty IS34 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestion efficiencies and/or 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is' 0% and preparation 
blank spike recovery for selenium is 92%. this may indicate sample matrix effects. 

2.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present for each sample. including required ac analyses (not required if MSA is 

done)? Yes G( No 0 
Samples affected: ________________________________________________ ~~ __________ __ 

Were pcs:ciges:ion spikes analyzed for samples. including CC samples? Yes 8""" N:l (] 

't.'ere pos:diges:ion spikes analyzed at ttle required concemra;ion? Yes [3"" No 0 
S:.~~j:s anected: ________________________________________________________ _ 

Was a dilution analyzed tor samples with postdigestion spike recovery <40%? Yes 0 No 0 #~~I'./';"'.6k 
Samplesaffected: _______________________________________________________________ _ 

MSA Analysis (Method of Standard Additions)--MSA is required when serial dilutions are net with:: 10%. Was 

MS'; required for any sample but not performed? Yes 0 No 0 Mf ~A'c.,j,1e 

Are MSA ca!culations outside the linear range of the calibration curve? Yes 0 No 0 Afe,r~)~jle 

Reviewed Sy: L ~ Lg-- Date: ....:,.5;:;.c..:;4;;....=~;;:..,I/"_7'-~_=__ _____ __ 

A:':Z·;': W?SNL:SO?3o.wC.Rl 



TOP S4.Q3 
F..v.O 
/..::acllmen, C 
Page 48 01 115 
July lSs.c 

• 0- • . ' . 

.' J 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level3-DV3) 

Page 14 of 16 

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

concentration or absorbance. I'I~ ~ 
Samp~saffeded: ______________________________________________________ ___ 

10.0 SERIAL DILUTION ANALYSIS Ji4-t 'ff' ~&;9. e . 
NG7E: Ssr.al dilution analysis PCP) is required only for initial c:ln:emrations equal to or ;;75· ;rthan 10xl!JL. 

I! appiicacle. was a serial dilution performed tor: 

EE:!i 20 samples? Yes 0 No 0 
Ea:::-r matrix type? Yes 0 NoD 

Samples atie:ted: 

/ . 

U£ below ","" w",,' "m "" me~ """7. ,,, "'''' "",,,,r.tio,,, .""" "" '''''OL 
tatore dilUlion: 

Analysis I I ~e I I I I Date Sample 10 IDL ~"'DD Action Samples Affe::ed 

I I / I I I I 
I I / 1 1 I 1 

I / 1 1 I I I 
1 / 1 I 1 1 

I V 1 I I 
/1 I I I 

/' ,,""O'''n .nom aod .. ,..". InlO"".n"" 

F.eviewed =y: t::..:... <f'.z:=:' .L.st-
;.:.. oz·;.; WP.S:':~:SOP30""C.;;' 

II 
I 
1 
1 
I 
1 

I 



.. ' " .. , .' ".' 

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

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

Are instrument deteC:ion limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes r:( No 0 

iO? 9'·C3 
;;_v_ 0 
A::achmenl C 
Fage 4& ar l;S 
Juiy 1994 

Page 15 of 16 

Is the IOl gre ate r than the required detection limits for any analyte? Yes 0 
(11 IOL > required detec:ion limits. flag values less than 5xIDL.) 

No 13"'. 
Samples affected: ________________________________ _ 

Are IC? Intere!ement Correction Factors established and verified annually? Yes 0 No 0 N'f,4I'f/;e.,~k.. 

Are Ie? Linear Ranges established and veriiied quanerly? Yes 0 No 0 1fI" T Affh~IIJ Ie.. . 
I: n;: tor any cf the abol'e. review problems and resolutions in narra!ive report. ___________ _ 

11.2 Reporting Requirements 

Were sample results reponed down to the pal? Yes !it' No 0 , 
11 no. indicate necessary correClions. _________________________ _ 

Were sample results that were analyzed by lep for Se, Tl, As. or Pb at least 5xIOL? Yes a' No 0 

Were sample!"ights. volumes, and dilutions taken into account when reporting sample results and detection 
limits? Yes [3 No 0 

Reviewed By: _...J.C=..::·:::..d'-L-'&'>:;_~U-::::::::.:~ Date: --=:;.5;.,4-,2?_'.;L_..;>-_/:-'T.;...::8"=---____ _ 

AL '2 .S4.'~? SNL:S;:)F30"':C.R 1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Page 16 of 16 

II no for any of the above. sample results may be inacC1Jrate, Note necessary changes and if errors are 
present. request resubmittaf of laboratory package. 

Were any sample results higher than the linear range of calibration C'.Jrve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No g-" 
Samplesaffe~ed: _____________________________________________________________ ___ 

11.3 Sample Quantitation 

C~ed< a minimum 0110% 01 positive sample results fortranscripiicncai::ula!ion errors. S:.:mrr.ar.:e necessarj 
c::::e::;cns. If errors are large. req:Jest resu!::mlttal of laboratory pa:ka;=. 

C~mments: 

Approved Sy:" _______________________ _ 

Data: 

"Task/Project Leader is responsible for approval of data se!. 

neviewed Sy: Date: --=f-;.:,i;":;::..l';;":::.;...!.../.:...;f '1':....-_____ _ 

'e 
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@ ReV. 0 a 0 AlIachment B 'IftJ~ Page 17 0117 if July 1994 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATlONNAUDATlON LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! 
Fraction No. Analysis Ouafriiers Comments 

I 
No rL~ 

. 
A f//- . tJ [..Q I":. .i~ 

I I ! f 

. 
I I . 

/)J,~ '" ~I. 6 ~ r-~.L 

I I 
, 

I . 
I I I 

()r 11A-J~ J. .L ,. L1 D~ "JJ~* 
I I I I f 
I , 

I I I ,. 
I: 

I I I 
I I I 
I I 
I I I 
I 

I 
I I 
I 

Reviewed by: 

Date: 

"Task/Project Leader must approve data package. 

Al..'2·9~.'SNL:SOP3044B.Rl 
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!. 

'. 

\: 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VER/ACATIONN AUDATION LEVEL 2-DV2) 

Project Name __ s:..e....LfJ..7L.:e::........:$""""-I1;..::dL-... _________ _ 

TOP 94-03 
Rev. 0 
AtlaC:hmanl B 
Pag_ 13 of 17 
July 1994 

Page 1 of 5 
Case Number __ L.i!.--=~:..l£.~5'.::U... • .e:,;1==~=O=....3~ _______________ :r____.,__ 

Sample Numbers ---'ii"',31oi1:;SI-I.;;.ioL.Lt_-~tXJ~/ __ iAIL_IoO'"'3'_1b"_rt-L.r.Lr_-JO:I42""/~,_O:..3!..!1"~''''''O~.:?~,;"",-=():;,::();"",$'~,..::E.:...'B=)""--- / 

ARICOC No, 1iItJ.:1tJ$ Analytical laboratory __ J..:GL,WC"wL ___ _ SDG No. 9WS"35" 
ARICOC No. ___ Analyticallaboratory _______ _ SDG No;",.' _____ _ 

ARICOC No. ____ Analytical laboratory _______ _ SDG No,'--____ _ 

ARlCOC No, ...,....__ Analyticallaboratory, _______ _ 

&74/.- GU$"$ dI,R4IBe;fAs 

SDG No, ______ _ 

, 0 EVALUATION . . 
Item Yes I No If no, Sample 10 No./F:action(s) a11d Analysis ./ 

1) Sample yolume, container, and ./ 
preservation correc:? . ./ 

../" 
2) Hoiding times met for aU ./ 

samples? ,Q., ./ 
L,V./ 

3) i':e;loning units a;lprcpriate for the b/.;/ 
matrix and meet projac:-speciii:: It.... 'C//(~/ rEquirements ? 

f7 , 
4) Quantitation limit met for all V samples? .,V 
5) A=~~ ~ al Laboratory control pie 

accuracy repo and met for 
aU sample 

;s--~ .. t for all organic samples 
analyzed by a gas chroma-

, ••. tog:aphy technique?" .... :.' 0 . 

0 .. . . .... , .' 

'. ,Reviewed by:" K" ;( x: if ' ' 
.;, ..•.• " ...... : •. ': - ':=-, ......... " ,'_. • •. , 

--.~,+Z.Jl!!:.;L~/...L.9<zr~· ___ .. 
. I.. 

Date:, ... '. . ; " < • . '. 

ALI2-94.'SNL:SOP3044B.Rl 

',: 

•. I ~ 
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DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONN AUDATION LEVEL ·2-DV2) 

\ . 

" 

Page 2 of 5 

Item , ., . Yes. No . . If. ~q. Sa!l1Ple ID No:fFrac;tion(s}, and .AnalYSY . ' . ., , . 

c) Matrix spike recovery da1a L 
reporte~ and m~t for all 

L samples for which it was 

requested? L 
6) Precision L 

a) Laboratory control sample " . ,/, , ' . , . 
precision reported and met for n 
an samples? J'/ . 

b) Matrix spike dupflcate RPO VL.r 
data reported and met for an 

1,}<Lf/~ samples for which it was f-; requested? .I V' 
7) elank dala V 

a) M6Ihod or raagent blank data V reported and met for aU 

samples? / 
b) 

S'~~r"' 
- -

trip, and equipm ) data 

reported and at? 

com Ie? 7"" =-"" 

.:. 

..... 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item. give 
SNUNM ID No. and the analysis, if appropriate, of all samp'les affected by the finding:..o ,k!.. 

~~~~'3~it~:i~~--<~ · ;;q;; : «1' ' ::~-=;~~. ~:=/~,I,eCoc. 
tv:e~d~ c 'z:::t~ 44 ~ e ,oA' ;"';'-~ "S DG. 14 

.. 

Date: .yk/1 t' e 
AL'2·94ISNL'SOP3044B.Rl 



.' -'" 

Reviewed by: 

AL2-94ISNL:SOP30449.Rl 

DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFJCAnONNAUDAnO~ LEVEL 2-DV2) 

TOP 94-03 
Rev. 0 
Anacnmenl B 
Page 15 of 17 
July 1994 

Page 3 of 5 

. r . 
Qerea~ 

I 

~ I ..... 

.. 
,.' ," " 
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DATA QUALITY INDICATOR CHECKUST 
(DATA VERIFICATIONNAUDATION'LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY:"" SUrTllnariZe' t~e findings in'~e 'lab Ie belo~. Ust only samples/fractions for which 

, deficiencies have been noted. Use the qualifiers given at the end of the table ~ PQssible~ Explain any 

other quarrtiers in the, comments column. 
. - ... .... .~ .' -!. -

. ' 

~ Samp~e1 

Fraction No. Analysis • Ouarrfiers . , . ' Comments 

, ' I, , . _ .. .fl~' .... -.. . . ' 

1- , . .A·'~ ." -. . • . ... ' . . ,', .. 

, , I ", I~.~' .. . .' , .. , 
..J1L. 

I .. ... ,16~~~- . 
"!. , . , , ' 

" ~. 

.' 

I ".~. I ' , ..' , 

. 

I L ,I 
V I, 

I L I I 
/ 

.. 
I I ' , 

. 

QUALIFIERS: 

J - Estimated quantity (provide reasoh) , , 

B ~ Contamination in blank (indicate whic.h blank) 

p. Laboratory precision tioes 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: 

Date: 

Al/2·94.'SNL:SOP3044B.Rl 

. " . " 

I < .. , , ' , 

I . ' .. ' 
. 

" , ' '. ' 

I . , 
I • . , . 

. " : .. ~ ,: . .' , 

Q:' Quami:ation &~it 'does not 'mHl criteria: 
.,j> , '.. i' 

A. Laboratory a=racy does not meet criteria , 

U - Ar.alyte is undetected (indicate which anaiyle and 

reason for qualifteation) 

NJ • There is presumptive evidence of the presence 01 the, 
material at an esti~aie'd quantity." .. ' , 

,... " 

~- . ." 

~, 

-. 

'. ,', 



SAMPLE FlNDI:-<GS SUMMARY 

SiIC: __ <.o:::f""?<":5.-..c:57.:::""O'-J(9-:...L.. ______ _ 

.,),R'COC: /6 _/ t),;;J, 031a CI3Ssification: ,~C ~A/~"< 

S3mple' I I OV I 
v 

Fr.lction No. Anal~"Sis Qualifiers Comments 

CC7i'l--SM-G-~- ?f9::1!J R 
a.:J~-c. 
tI~'S -c 
Q,28"-C - DlA. I .~;lq-C-
~..JO -CO I 
~3'I-C 
'o'l'1-G 
iOSf;_-C 
a91-G 

~~:~-O.S"-5 
961-0-(),!"-S 
'6~ -()-~.S-S 
1Ji.:l -()-~,~"S-!JiIt 
~3 -O-O·S-S 

. 
~~-a~.S-S 

;~ -t) -t),~ -S 
'fJ~ "1-()·O.S-S 
~Z-()-O.S-S 'IV ~ :J 

. 

. . - - - . - . 

----- .----- . - - ---- "- .- ------ - - -- .. - .. ------.-

---

Sample No./Frac:tion No. - This value is located on the C:hain of Custody in the ER Sample Id field. 

Analysis· ese valid test methods provided below or if the result applies to an individual anal~le within a test method. 
use the CAS number from the analytical data sheet 

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

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

Test Methods· Anions.CE. EPA6010. EPA6020. EPA7470'1. EPA80l5B. EPAS081. EPA8260. EP .. 1,8260-M3. 
EPA8:70. HACH.ALK. HACH_ No:!. HACH.N03. ~IEKC.HE. PCBRISC 

R~"ie\\~Li b~: ~~ d ?:.u Dat~: __ 3""-7i<....· /<.....3-T!~f ..... £""--______ _ 
~ ; ; 

. 

.. --
.' 



.--"'I,-~ ~ '{!o.QJ I_d ~ 
Li.t "f D:lla QLJ.:Iiificrs used in DatJ \-Jlid:llion :lnd .-Usoci:lled Comment Responses 

Qualifier 

A 

AI 

A1 

B 

BI 

B: 

B3 

J 

11 

J: 

P _. --

PI 

Q 

R 

U 

111 

L'J 

-

Comment 

L:!bor:llor\" :lCcui:!C\' Jndlor bias me:!Surements for the associ:lled L:borJtorv 
Control ~ple ILCS I do nOI meet acc:eptm1cc c:riteri:l. .• 

L:!borJtory :lC:UrJCY :m.:llor bias me:!Surements for the :lssaciated Su.-r':glte 
Spike do not me:: 3:ce;'t:lnc:e c:ritef.:l. 

L:!bOrJlory :lCcura.:y andlor bias me:lSurements for the associ:lled ~!:l: .. ix Spike 
(~!S) do not meet r:ei'::Ince criteria. 

. An:!lytc present in l:lborJtory methad bi:lnk 

An:1Iyte present in trip biank. 

An:1Iyte present in equipment blm. 

An:!lyte present in continuing c:!librJtion bl:lnk. 

The associated "aiue is :!:l estim:ltec qU:lnUty. <='''te: this qu:1lificr m~y ~ uscd 
in :onjunClion with othe~ qualifiers I i.e., AJ) 

The method reqcireme:lls for sample presen'auonitemper:llure wcrc n.:t met far 
the sample an:Ilysis. Tne associated \"3lue is an estimated qU:Ulli~·. 

The holding time v.':l; ex~eeded for the :!Ssoc:i:ned sample :m:!lysis. T.-:e 
associ:lted \':!Iue is :In csti=ted qU:lnUty. 

_. __ L:!borJtory.precisi.:>n me:lSurementS 'ior the Labor:lto~' Control __ _ 
S:lmple:lnd dupE:::: iLCS/t..CSD'j2.Rot meet a.:=epun~e JJie:1.l. 

L:!bor:ltory pre:isj.ln meJ5uremen15 ior the Matrix Spike S:lmpi: an': 
:lSso;:iated dupli::ltt I ~:S;~!SD) do not meet acceF::m.:e ::tit!!ri:. 

Quantitation limit re;,or:ed does nOI meet Dau Qu:lli~' Obje:th'c ,DQO, 
requirements. 

The d:lu :Ire unuslole ior their intended purpose (='ote: An:1lyte mayor =y not 
be present) 

The :lnalyte is a common l:ibor:llory c:onl!lmin:mt. The associated rcsult is less 
th:In ten times th~ :on.:e:l~tion in any bl:lnk. 

The :In:1I}1e v,"3S lisa de:~tcd in a method or reagent bl:mk. Tne 
assoc:i:ued result is less than fi"e times the c:oneentr:ltion in :my bl:ink. 

The nn:llyte was Jnllyzed for but "'as not detected. The :lSsoc:i:ltd vaiue is In 

estim:ue :lnd =y be inl,::ur:lle or impre;:ise . 

• This is n(ll ~ definilive list. Olher qLJ.:Iliiim JI"~ rvt~:1tially l\:Ubhl.:. sec TOP 94-03. NOllly Tinl 
San.:h~z to r~\'ise list. 

... 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vaftdation Level 3 DV-3) 

iOP ~.c:f 
;:.ey.O 
I.::aClmenl C 
Fage 91i 01115 
July 1994 

Fage 1 of 1a 

SITE OR PROJECT ~.5 :;z.d 
ANALYTICAL LASORA TORY COil.. E 

l' SAMPLE IDS "-
~NO~OFSAMP-LE-S~~r--------------

----------------
LABORATORY REPORT # 9 :;.3-£''10 
CASE NO. 5/6'#h~ ~ ::;,:;/>. .,?,;U>.3 
A/2COC #- 5/(7;1.1 ~ 

DATA ASSESSMENi SUMMARY 

Desc:ibe problerr.s/t;'Jalifications below (Action Items and Areas of Cor.cem) 

voe SVOC FESTiFCB 

1. HOLDING / / ./. 
TIM=S:?~=SERVA liON 

2. GC.'MS INST. FE~FORM. 
-: CALl5~ nONS. WINDOWS w. 

4. ELA.NKS IL.':. ./ V-
~ SU~?'OGATES ../ ~ v 
5. MATi=.!X SPIKE/DUP ~ ./ ./ 
I. LASORA TOnY CONiROL ./ ./ ..,/ 

...,/' 
~ 

./ 
V" 

SAMPLES _,00/_- ---J- --/---~---s: --' INTERNAL STANDARDS 
- . . 

9. COMPOUND t/ c/ ....,/ 
IDENTiFiCATION 

10. SYSTE!A ?E:=iFORMANCE L / V 
11 . OVERALl.. ASSESSMENT / vi J 

.r (check mark) - Acceptable: Data had no problems or quaflfied due to minor problems 
N - Data qualified due to rr.ajor problems 
X - Problems. but do not affect data 
Qualiiiers: J - Estimate' 

UJ • Undetected, estimated 

~ 
/--,.,-

Reviewed By: A-~ ..fI.c......Y 
Date:/31 

/ 

../ 
V' 

. - "-- - .. .. 
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.TCP 9441 
"-v. 0 
A::3-'"'une:1I C 
Page 100 of US 
July 1554 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationiValidalion Level 3 DV-3) 

Page 2 of 18 

r . 
FROJECTITASK~EADER: ____________________________________________ __ 

ACTION ITEMS: ...:"_. __________________________ _ 

. t . 

.. 
. " .' . 

"'.o.,d9, <i~ ~ 
Date: . sr= 
:':""2 .;.:.W? SNL:SOP30~JC. R, 



.1.1 
(' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samples. 

Sw·a45. ~rd. ed. 
Other: 

List below samples that were over holding time criteria. 

. 

II Sample 10 I ViS" I Da:e Analyze~ y 
, 

II Ii , I ~ 

;1 

II I I .\~/ I 
II I I V/ I II , 
I' I I iL /,/ I :1 
j. 

11 I I ~V/ t' I 
ji ---.. --~-- .... ,_ .... .. --.--.--- - -- h'/~-V. -~:----I 
Ii I 1/ I I! 

NOTE: VlSR = Validated time of sample receipt. 

Were the correct preservatives used? Yes 0 NoD .. 

Ust below samples that were incorrectly p. served. 
f 

II Sample No. i ~ofSample I Deficiency I 
I 1/ I I 
I A I I 
I / I I I 
I / I I I 

/ I I I 
I / I I . I 
1/ I I I 

7e? ~.CJ·; 

A::ac.'lmt-r.1 C 
rage leI cf 115 
Juy 1!;;:l 

Fa;)e 3 of 18 

/ 
Ac:ion 

. ._-
. --

AC:ion 

-. 

I 
II 
I 
I 
I 
I 
I 
'I 



iC? S44J 
;;.v.O 
J.:-.aeunent C 
?ag!l 102 of US 
July lSS4 

i:' 
(' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

2_0 GClMS TUNING CRITERIA 

Page 4 of 18 

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

instrument used? Yes 0' No 0 

Was the correC1 standard (listed in the E?A Method) used? Yes Gt No 0 

Have the ion abundance criteria been met for each tune? Yes 0 No 0 

NOTE: GCIMS abundance criteria is specified by E?A method for GC/MS analysis (E?A 8240A or 22iOA). 

I: no for any of the above. list all the data assoc:ated with the tune that either failed ::iieria or in whic~ there 
was no tune. 

iI 
!.L; ====~D~a~a~.I~lm~e~====~============~P~ro~b~le~m~============JL==!S~a~rrm~.~je~Aff~,e:c~e~d~"~~::J' 
t ~e 
;~'----------------~--------------~=-----~----~~~~---------------------
!\--~ ------l------dw=;;;~~~-~-__,_,_-----.Jf· 
" 

.. !~I ________ ~ __ ~~~~~--~----------------------~------~~--~~----~ :! 
" .1 

Check for t:ans:::iption'calC'.Jlation errors. If errors are prese:.;. briefly summari:e ne::essa!'.,. changes: 

Is the spectra of the mass calibration acceptable? Yes GY' No 0 

Reviewed Sy: 
Date: 



c' 
f' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV·3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme 

Is DDT retention time for packed columns :> 12 minutes (exce;lt for OV·1 and OV-101)? 

YesD No 0 

.' 
TOP ~.03 
;;ev.O 
Ar.acnmenl C 
Page 103 oJ 115 
July ISS~ 

Fage 5 of 18 

If no. list below the DDT standares that failed cmeria: ___________________ _ 

.!.!iected samples and c:lmpoun::!s: _________________________ _ 

3.2 Retention Time Windows 

L!s. ~elcw compcunds that were not within the retention time windcws. 

Compound F.T 
II 
,I Da:aTime 



---

TO? Sl.Q3 
F.e"I. 0 
A=::hmentC 
Faqe la. c/ 115 
July 1954 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 OV-3) 

Page 5 of 1a , ,L 3.3 DDT and Endrin Degradation 

List below the slandards that have a DDT or Endnn breakdown of >20% (or a combined breakd n of >20%): 

II Datemme I Standard 10 I ODTlEndrin I % Breakdown I Action ~ Affectec Samples 

I I I I / I , I I I / I 
I I I I I / I .. 

I I I V I .: 
I 
I I I I 71 I I 
II 
II 1 I I / I I 
3.4 DSC Retention Tima Check 

Is the %0 between EVAL A and each analysis (q:; ttalion and comir:r-.ation) C':C retenticn time withi:-: QC 
limr-s (2% for packed column. 0.3% capillary 10 .32 mm. and ,o~.fcr.me~a:,ore!? . 

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

I: 
,. 

I , 
I 
, . 

i 

Yes D.-.No 0-- . - - - . ---- -'- - -... - -----. 
-

I' e-'A I sampl,AS 1 OSC%D I Action 
. 

,I ""w : 

I I / I I : , 

.1 1 / I I I 
V I I 

, 

I 
/1 

. 
I I I . 

For the above riteria outlined in Sections 8.1-8.4. check for transcription/calculation errors. 

If errors e found. list below with necessary corrections: 

/ 
_. 

Reviewed Sy: 
I"-'~' 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

TOP 94·03 .; 
Rev 0 
A:-.. d1ment C 
Page lOS 01 i IS 
July 1994 

Page 7 01 18 

4.0 INmAL CALIBRATION 

Has initial c~libration been performed as required in the E?A method? Yes if No 0 

Were the corree: number of standards used to calibrate the instrument? Yes g/' No 0 

For GC ~alyses of PCBs and Pesticides, did the laboratory follow the correct 72-hour sequence of analysis? 

Yes gr No 0 

L!S1 below compounds which did not meet initial calibration criteria outlined by the E?A method. 

I' 
,. , - - Compound I ~F:" ~:::D I . • ,e . ..., ACtion , c: = u __ ._ 

" 
II I I I I I ~I I: 

ii I I I I I ~ j' 
I. 

I 
I. 

I I I I /'i I; I 
I' 
!. 

I I I () I ~ I ! I! , 

i; --1--- .. --- L --- ------ DI 7~ 1·-- .... I 

il . ! 
.. t·- - I .. ~;"I I 

.. .. 
Ii -- - - _. I 

- . 
I 

Ii I I ~V I I 
'1 I ~ I I I 
I ~ I I 

.. 
I I 

i ~ I I I I' I 
Check for transcriptionlcaiC'oIlation errors. If errors are present. summarize necessa!y corrections below: 

.1 A • j) ¥AI . . . 
/!Jete ~ ~t?-r c< =e¢'&u?b -4"4"'~ t/..;i;ZJ 

=+ .~' Cl • 
G-subL..c< VWa a.a-:t #&If cI;Z: 9-"'.t. L-,.. 

F.:viewed Sy: 
~-~-. 



rep So'-C3 
~ev. 0 
J.::a~ment C 
i'age 10601 tt5 
J:JIy 1=;4 

~ .. 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 DV-3) 

5.0 CONTINUING'CALIBRATION 

Page 8 of 18 

Have co~uing calibration standards been analyzed at the fre~Jency specified in the E?A method? 

Yes0 NoD 

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

I Instrument 10 I Date Compound R;::~~O Action I sam~~ A.'fect° 

Ii I I I I ~ n 
I' 

II , I I I " I ~ I 
il I I L.~ ~ I , ..... 
!I I I l/~ ~~ I I P 
" I ~~ I"-'" I I il 
il ~ I I I I . , 
.!L_~ I I " -... J ... ~-.... I ---·1--:-.... · ----,--... 

,I . 
. . . - . 

Chec.\;. for trar.scnption an:j calC'Jlation errors. "errors are feu:::. briefly sumr:-:ar.ze necessary c:lITe::ior.s 
below: 

I' II 
if 
I' , 
!! 
II 
Ii 
II 
" 'i I, 
'1 ., 
il 
" ,I 

:1 



4-1 •• 
f' 

6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation Level 3 OV-3) 

6.' MethodlF1eagent and Instrument Blanks 

TOP s.:oOJ 0; 

Fiev.D 
A:lac!unenl C 
Page 107 of 115 
July 1&54 

Page 9 of 18 

Has a melhodfreagent blank been an;Jyzed for each set of samples .or for every 20 samples of similar matrix. 

whichever is more frequent? Yes 0" No 0 

Has an ~trument blank been analyzed at least once every twelve hours for each GCIMS systam used? 

~s~ ~O . . 
6.2 Field:Rinse.'Equipment Blanks 

Are there field:rinse:,equipment blanks assoc:ated with each sampling cay or a: frequency s~::iiied in Ihe 

sampling plan. Yes Gt No 0 

L:st below compounds for which anal~'ses we~e req-.Jeste:l tt:C1 were detecte:::! in any of the blar:r.s a!":a!vze~: 

I! ,. Slank ID Compound I 

Reviewed By: 

Cenc. 
I ) 

FQL 
( ) 

I· ... -
! . - - A::ion Level 



TOP S4.c3 
Fiev.O . 
At:aeunlnl C 
Page ,oa of "S 
July'SS4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVafidation Level 3 OV-3) 

Are there any TICs piesent in the blanks that are also present in the samples? 

If yes, list below.. . .J..e-cL . (Z,e D~·I 

7.0 SURROGATE RECOVERY 

Were s~rogate recoveries evaluated for each of the samples analy:e:j by GC or GCIMS? 

y~e NoD . 

18 

If surrogale standards olher than those presented by sw-a~S are use:l. list b:low with refer:nc:e 10 applicabie 
c:m:rol limits used to evaluate the percent recoveries. 

Surrocate Comoound Cor.~ml Limi:s 

List belo~v the perc:nt recoveries which did not me:! eitner SW-S.!: :.-::eria or c~eria lis::d above. 

Date Sample IO/Matrix 

Surrogate 

Compound %!=.:: I 
I I~ 

I ~ 
I~I 
~v II 

I~ .. 1 ·1 1 

I·· I I 

R.,;....o6y: ~~ 
Date: '/ 9-
. - - - -- _ .... --- --

~'i 
~ I 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data Verification/Validation level 3 DV-3) 

iOP S:'.QJ 
.' . 

r.ev.O 
J.nac!unenIC 
Fage 109 of 115 
July 1!!94 

Page 11 of 18 

It surrogate recovery was outside of control limits, were Ihe samples or method blank reanalyzed? 

Yes 0 No 0 #DfAfp!,CH/;le 

Are method blank surrogate recoveries outside of limits upon rsanalysis? Yes 0 NO~ 

Are transc:iption:ca!C'.J~a!ion errors pressnl? Yes 0 Nog/ 

if yes. note necessary c::rrec:ions. __________________________ _ 

., 

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

Reviewed By: 



iC? !;4~ 
F.ev.O 
AI::a:::lIIl!nl C 
Plige 110 of 115 
July 1£194 

ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VeriflCationlValidation LevelS DV-3) 

8.0 MATRIX S?IKE:"MATRIX SPIKE DUPLICATE (MS."MSO) ANALYSIS 

Page 12 of 18 

Were MSiMSDs analyzed at the frequency required by the E?A met.'1od or QArj? for each matrix type? 

Yes [2( No 0 

List below % rec:)veries and R?Ds of compounds which did not meet criteria. Indica:: on chan criteria used to 

evaluate recoveries and RrDs. 

i: 
" 



e·· 

,LCS 

Des 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 OV-3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

'OP 9'·03 
r.ev.O 
J.t:achment C 
Page 111 ct 1 ::: 
July 19s.: 

Page i3 of 18 

Have laboratory control samples containing a representative number of the compounds of interest be::'i 
analyzed at the frequenC'1 specified in the E? A method or QAPjP? 

Yes~ NoD . 

E'laluate percent recoveries based on control limits established in individual E?A methods. or use es~a:::!shed 
laboratory control Omits. Ust below recoveries of compouncs whicl'! did not meet criteria with refenm::: ::l 
c:)Otrollimits used. 

II. "'-_.... I I I f:'" C:m:;::;ound %nec Control Urnr.s I Ac::cn I Sam~ies ;'.::,,:::,0 

I, ~ I 
I; I~~" :;. 1/- ..;2~3. 3.:>.-117 

I ! 
Cv~:i:lj Limn !;ele!;!"l::: *5ee At/-,deJ ~ -----------...;..--...;..-.;;..;;--~ .. =~ .............. :........:.....-
E':alue,; F.?~ based on comrol Ii mils establlshed in in::iivi~el E?A methods, or ~se es:ablisned 12:::~a!::y 
o:)O;rol limits. Lls, be!ow rec:;lVeries oi compoun:::s which Ci:::l not meet c;it,,!ia wit.' reference to co:r.r::!1 i:::ii!s 
~sed, 

II Date Ccmpound ~iie_ I Control Limit.s A~ion Samples A.'f!!::ted 

1 j 
Control Limit Refer!!nce: ___________________________ _ 

Reviewed Ey: ______ _ 
Da!e: 



iC;: ~.m 
F\ev, 0 
A;:a::,menl C 
Faee ,12 al 115 
July ,;94 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValication Level 3 DV-3) 

.J , 

10.0 INTERNAL STANDARDS EVALUATION 

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

llitemal k::::eptable ~ 
Date Sample 10 Out Range / 

I I I ~ I 
I I I ~ I 
I I ~ I I I . 
II 

I /'" I I I II 
II ~ I I I " , 

II ~ I I I I 

Page 14 of 1a 

~ 
Action 

Are :e,er.tion times of the imemal s:andarc:!s within 30 se::mcs of 1he' 'associated :::ai:::, .,:0;'1 s:andarc? 

Y:sU NoU 

".0 TAn GET COMPOUND LIST ANALYT:S II ~ 
"'.1 GC'MS Analyses " , ,- -- (I..C - -

-- --

Aie ::",: reconstruc:ed ion chroma:og~ams. the mass S;J:::ra for the identified COffi;JO • 

prir.::::J:s in::!uced? Yes 0 No 0 ' 

Is c:Jromatographic performance a:::=eptable with res;:e:::: :0: 

Easeline stability? Yes 0 No 0 

Resolution?' Yes 0 

NoD 

- J:-s:::ale graph (attenuation)? Yes 0 No 0 

Reviewed By: ~ ~ 
Da!e: -=Sit,?" 
~' - ~"I'':'!~'" I""-~~ ...... -~. 

t 
I' 
" 
I' , 

• I: 
,. 
I, 
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DCS 
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1.2/ .;l3J91;,.3~o Tt!:-b..y/ 
1,;V-2c.J/9? ";/6 j);/tI/tot./ueAle 

'.REt: 
5t.<t 
t 1.'1 

~" 
.5"6.I{': 

, I 

t 3-DiN,"ttobeN~ "6.~: 
, I 
I 

() - N'-tJtDn,llAeNe 51.O! 
I , 

M - II, t,u~!t.t eN o#! 6 s: 1./ 

P - AI,·fll"f,I,M!uV e i.r.;J. , 

It: t-~yl t Yo.:t ' 

: I 

! I: 
i i 

10 -/30 
rtJ-/.30 

(' f.\ '\ 22·141 50 511F.F.fS 
\AMPIU1) 22·142 100 slIens 
'-_/ 22·144 200 511FETS 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVafidation Level 3 DV-3) 

" . 
TO? ~·C3 
F.~v 0 
AI:ac:!>menI C 
p;;~ 113 elliS 
July 15;~ 

Other. ________________________________________________________ ~~-----------

Is the RRT of each reported compound within the limits given in the method of th= 

continuing calibration? Yes 0 No 0 

Are all the ions present in the standard mass spectrum at a rela " _ intensity greater U-.an 10% also present in 

the mass spec:rum? Yes 0 No 0 

Do sample and stanc:ard relative intensities;:· _e within 20%? Yes 0 NoD 

11 no for any 01 trle a:ove. inc:icat" _lOW prcblerns ai': :;:;alifi::atj:::.~s made to ca:a: 

, 1.2 GC Analyses 
.. 

'.- ''''''e anv '-~n--" ·J·~n·c-I·"I-t·lon e!TOrs ... " .... --n ._- ·-\v .... -·· -no' 'h" r- .... "'~;n- :·""'s' "'.n; Ul_. • UQ .:t ..... ~4.... Q ..... C. • ..._ ...... ::: l:l:.:: .... ~:.:. =, L ... =~ .. u •• =- ..... 1111 • 

Yes 0 No I" 

11 yes. review e:'ors a:ld n=c=ssary correc:ions below: ii errors are large, resiJo:nr.:al ot laboratory ;:a:kage may 
be necessary. 

Are retention times of sampl=-coJlpounds within the calculated retention time windows for both quantitation .and 

confirmation analysis? Yes ~ No 0 

Was GC/MS confirmation performed when required by the EPA method? Yes ~ No 0 

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

Reviewed Sy: L.?f'~ L/ 



TO;> 54-03 
"ev, 0 
A::adunenlC 
I'age 114 of 115 
July 1594 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validalion Level 3 DV-3) 

.' J 

16 of 13 
Samples afjec:ed:, .. J~ ____________________ -::;::o~=--_____ _ 

t 

Check chromatograms for false ne;atives. espe::-' or the multiple peak components {toxaphene and PC:!!. 
If false negatives are apparent and the ap- .ale ?Ca standards were not analyzed. or if confirmed analys;~ 
was not present. flag the affected d-' 

NOT:: Due 10 the com;iexities of ?CS pes~i::ce analysis. each analytical!'..!n should be re',ieweC to ve!f.y 
identification and column perionnance. 

12_0 FIELD DUPLICATE ANALYSIS 

Were field dL:pii:ates su:Jmitted for analys;s? Yes~ NoD 

If yes. calc:.lla,e F\?D a:-:d use professional ju::~ment to determine if the dala :isecs to be q:Jalified .. Li.~ resul:s 
below. 

Date Compoun::: 
Sample 
nesull 

Ouplica,; 

13.0 COMPOUND QUANnTATION.'REPORTED DETECTION LIMITS 

Are there any transcriptio~ca~lation errors from raw data to reported resul:s (check at least 10% of positive 

results)? Yes 0 No 9" . -. 

In addition. verify that the correct internal standard. quantitation ion. and RnF were used to calculate the res:Jl~ 
for a minimum of 10% of sample data. 

neviewedSy: ~~Lst-
Date: ..3//.3 

I: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV·3) 

.. ~ 
(' 

13.1 Chromatogra,:" Quality 

Were baselines s~able? Yes 0 NOD 

We~e any negative pealr.s or unusual peaks present? Yes 0 

W:~e early eluting peaks resolved to baseHne? Yes 0 NoD 

,. 
rep s.:.~ # 

;:;ev.O 
A::a:::'m~: C 
Page I IS at 1 IS 
July 15~ 

Pa;;e 17 of 13 

!t incorrect c;:.:ar:iitations are evident, note corrections necessary '" :w',':: ______________ _ 

on limits) aCjl!s,ed to ref;e~ sample :::it.::ior;s a:'1o tor s:liS. sam;:ie 

--;~·"r"? v"s n .,._._ .... -. . - - N: 0 

I: ::0. make r:ecessarj c:r:: w:ions a::d nete below. 

,~,o TENTATIVELY IDENTIFIED COMPOUNDS N(J<J-([~ 
Are Tentatively Identified Compoum:s (TIC) properly identified wi:h s:an number or retenti·,nD-tmI 

cor.:entration. and J q'.Jafrfier? Yes 0 No 0 

Are the mass spectra for TICs and associated "bes: m- - spectra included? Yel! 0 No 0 

NoD 

Are each oi th· present in the reference ~ass spectra with a re:ative intens:ty greater than' il% also 

. the sample mass spectrum? Yes 0 No 0 

Reviewed oy: 
Da~:: 



iC? s,:.C3 
;;ev 0 
':':':'::1en[ C 
?a3~ 11'; 01 I1S 
~:rly 1!;;4 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Vafidation Level 3 DV-3) 

Do TIC and "best lJ1atch"'standard relative ion intensities agree within 20%? Yes 0 

Page 

NoD 

Comments ________________________________________________________ ~~-----------

Reviewed Sy: 

Approved By:' 

Date 

L>.(x:Lr 
W-J6 < 

-Data package must be a~proved by ProjectlTask Leader. 



~C§j@Q) -., 
Li::' "r 0:11.1 Qu:llificrs used in O.1tJ \. Jlid:nion Jnd Associ:lled Cnmmenl Responses 

QU.1lifier 

A 

AI 

B 

BI 

B3 

] 

JJ 

p 

PI 

Q 

R 

L'l 

Comment 

Ubor.llory :IC::=y and/or bi3S me3SuremenlS for the 3Ssoci:ued L.:iliOr.llOry 
Conll'lll Sample cLCS I do not meet accep=e criteri:!. 

Ubol'3tory :IC:U~i:)' an.:!lor bias me3SuremenlS for the 3Sso::i:lled Su:;.:-pte 
Spike do not me:: :l:c:pl3!lce crite;;:!. 

ubol'3tor:' :IC:u.":L:~' andlor bi3S me3SuremenlS for the 3Ssod:lled ;\I:!:.;ix Spike 
(;\IS) do not me:: :r:cepl3!lce criteria. • 

. A~yte present in l:lbol'3tory method blank 

A~lyte present in aip biank. 

An3lyte present in equipment b13llk. 

An:llyte present in continuing c3libr=llion blank. 
.' 

The 3SSoci:lted "Jiu: is an estim:ned qU3ntity. (~"te: this qU31iiier molY be used 
in conjunction \\iih other qu:llifie:s I i.e .• A.lJ 

The method requiremell15 for sample presen'ationltempel'3tuTe were not met for 
the sample 3~ly5is ... Tne 3Ssociated "3Iue,i5 an estim:lted qU3ntity .. 

The. holding time W;!S e::::eded for ih: 3SSoci:lted £amPle an3Iysis. T:.e 
3Ssoci:lted \":!Iue is an estimated qu::ntity. 

L:ItI_ol'3tory pre:i!;on me3Suremc!ly}oJ .the L:lbOT:ltory Conll'lll ." __ . 
.... S:lmple :md dupE:~e' iLC5,1.C50 I do not meet :I.:.:::;:,un.:e .:rit::i.l. 

uror:ltory precisi"n m:!5uremcnt£ for the ~l:Itrix Spike S.:unpie :10':: 
:l550::iated dupli:ol:e ,:':5,':'150 J do not meet :lcc:~=,:: ::riteri:l. 

QU3ntiution limit :eilOned does not meet Oa1:l Qu:liity Objective I OQO I 
requirements. 

The d:lu:lre unU5:lble for their intended putpose (Xote: An3l)1e m:ly or ~y not 
be present) 

The anal~1e is :I common I:!bol'3tory' cont:tminanl. The associ:ned result is less 
than ten time. the .:on.:ent:·:ltion in any blank. 

The anaJ~1e was lIso detected in :I method or re:lgent blank. The 
3Ssociated re5uh i. less than fi"e times the concentr:ltion in any bl:tnk. 

The an:llyte was :mllyzed for but \\"as not detected. Tne associated v:\iue is :In 
estim:ue :lnd m.ly ~ inJ,::ul'3le Dr impre::ise • 

• This is no! :1 d~:initil·e lisl. Other qU:lliilcrs:lre Nt::ni:llly :I\:lllJhle. sec TOP 9~·03. Notij~ Tin:l 
5:m.:hez 10 re\'ise list. 

~. 

} 

----



. 

, 
.j 

-' 

Sile: :LeA 

AR'COC: ~/t, D:na Classific:nion: ......... ..e~ ...... 'L 

Sample I I DV 
Frnclion No. Analysis Qualifiers Comments 

CC Ti4 - 514 - eli! C~~~u.?!: , 
T I 

- O.2;r-c. rl/~P- "H>-.:J-
I - tJ.;l1- c. 

-o~"i'- c - DI.l I i ~();l9- c. 
I- lat9- c. I 

.......... _M'f--

I-031-C.- >J ,II 

II ..n 
c.C:7i'J-STI'I-GIi!- I V-'~I{:se;- f..2-1 :r "I.()-O-().~-S 

tJl./-O-O.! -5 ~:U~'IO-,;l2-1/ 
()I.;). -O-D.S-,$ -
(). ~ -t;-O.~ - bU 
1)'3 -()-o.~-S 
O'S -()-()·S-S 
06" -o-()·-5-S 1 06 r -()-O·'5-S 
()' ~ - O-o·~-s 'V .., 

. - . . . 

- - ._- - - - - - _. ----. - -- --.. -.-- . 

Sample No.lFraction No .• This value is located on the Chain of CustOdy in the ER Sample Id field. 

Anal~:sis - t:se valid test methods pro\'ided below or if the result applies to an individual analyte within a test method. 
use the CAS number from the anal)1ical data sheet. 

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

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

Test Methods· Anions.CE. EPA6010. EPA6020. EPA ~470'1. EPAB015B. EPA80Bl. EPA8260. EPA8260.MJ. 
EPA8:iO. HACH.ALK. HACH.I\02. HACH.N03. ~IEKC.HE. PCBRISC 



---. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 

TOP g<.·CJ 
Rev. 0 
AltaC1menl C 
Page 35 of T 15 
July ISS« 

If (Data VerificationNalidation LeveI3-DV3) 
Page 1 0116 

CASE NO. raJ5. .6d03 SITE OR PROJECT' $S.it nA 
ANALYTICAL LABORATORY cogE SAMPL.E IDS ~3{,t;1';;- 00 E?:- U 

LABORATORY REPORT # '1 r3S"yl' () U. 8'/l/ - OO,;t , ~ ~6-g~S--"~ 
7 

TAStE t:eA6ER d!l.coc.# 5/ a,p.j, 
NO. OF SAMPLES ..;LIP.. 19~, / ~ 

)J 

DATA ASSESSMENT SUMMARY 

1. HOL.OING TIMES 

2. CALIBRATIONS 

3. BLANKS 

4. ICS 

5. Les 

6. DUPLICATE ANALYSIS 

7. MATRIX SPIKE 

8. MSA 

9. S:RIAL. DILUTION 

10 .. SAMPLE VERIFICATION' 

11. OTHER QC 

12 . OVERALL ASSESSMENT 

. - .. ' ./ (check marl<) - Acceptable 
Other - QualHied: J - Estimate 

ICP AA 

/ ./ 
./ "7 
./ "7 
/ 
./ :/ 
J L' 
,,/ ../ 

,.JAr 
. ... ./ 

.. 7':. .'. -':/ 

-....;/;;.,.._./ 

./ ./ 

UJ • Undetected, estimated 

MERCURY 
./ 
7 
.,/ 

.,/ 

./. 

.' - . / 
. . ."" -

R· Unusable (analyte mayor may not be present) 

CYANIDE 
tLfr . 
I 

. 

........ , 

.' .--- -_.-
/ 

--.-.-

. Ki-i #.:./tZ> . 
ACnONITEMS: __ ~~~d~,ti~~4~C~::~~·~·~-~·· ____ ·~~'~· __________ ~ ______ _ 

AL'2·9-4WP.SNL:SOP304£C.RI 



TOPIW.03 
Fiev.O 
Altlc:hm.nt C 
Page 36 DI 115 
July 1984 

INORGANIC OATA ASSESSMENT SUMMARY FORM 
(Oata VerificationNaiidation Level 3-0V3) 

Page 2 of 16 

ACTION ITEMS: _.;........ _________________ _ 

.. '. 

;VIZ' =2 ~d')~.t7~. -WC nV'na".:ee - L ~ 
-:--:------:----~~---:---------_"\:~. --.:...--....:~ ... ' 

Reviewed By: 

Al."2·9ot.WP.'SNL;SOP3044C.R1 



I 
INORGANIC DATA ASSesSMENT SUMMARY FORM 

Ii' (Data VerificationNalidation Level 3-DV3) 

,.0 HOLOING TIMES 

TOP 94·03 

AWI.:hmenl C 
Page 37 ct l'S 
July 1:94 

Page 3 of 16 

Us! holding time criteria used to evaluate samples. indicating which samples exceed the holding jime. Holding 
time begins with validated time ot sample collection. 

Holding Days Holding Action 
Tme Time was 

/ Parameter Criteria Sample 10 Exceeded 

I I I I / 
I I I I I / 
I I I I I /' 
I I I I I ~ 
I I I I ..I- ~ r nyY\ 

I I 11 1;4~.A- ! n r v' , 

I I 1 [:Y ,;,I;'" , rJ IV 

II I I ~ I II C l./, 

I I I~ V!-V 
I J .. ~ '1) v • ! 

I 
II 
II 
Ii 

I 
1 

!I 

Ii 
~ 
II 
.1 

i ....-t"""' I I · . .. . · - - .. - .- - '. Ji 
1..,....____ I I I i .. 

.. .f! 

Wers the correct preservatives used? Yes ~ No 0 

Ust below samples that were incorrectly preserved. 

II Sample No. I Type ot Samples I Oefic!ency I ~--
I I ...--~ 
\. i.r ---- /" "VIA 
I d1~ ~ ... ,.... y~ II"'" • 
I ..--: (# pr --,J j'- I 
I~ CoL v 

........-I 7:. pJv-
~ I / ... 

-
/ I 

Reviewed By: ~.d X Lc Date: ----:::-1i'-/;'""'.2;~A~'l~r ____ -
A!.. '2.S4 WP.'SNL:SOP3044C.Rl 

.' 



TOP ;4.Q3 

I'iav.O 
Ar.:aChm_ntC 
P"se 38 al 115 

.JuIy ISW 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3-0V3) 

Page 4 01 16 

2.0 INSTRUMENT CALIBRATION 

2.1 Percent Recovery Criterta () 

/ Indicate OfoRecovery (-loR) criteria used 10 evaluate carrbration standards: 

Metals: 

Mercury: ./ 
Cyanide: /" 

Other: ./ 
List below the analytes which did not meet o:oRrnitial an~ continuing calibration standards: 

I Analysis Date 
IICV~CV I ~ I "loR I A:tion I Samples Affected 

,. 

I A I I I 
I I /' I I I I 

/ I I I I 
/ I I I I I 

1/ I I I - I I 
2.2 Analytical Sequence 

Did)he laboratory use the proper number of standards for calibration as described in the E?A method? 
@ NoD 

. 

Yes 

I 

Have initial calibrations c,en performed at the beginning of each al".alysis and at the frequency indicated by the 
EPA method? Yes 9" No 0 ... 

Have continuing calibration siandarcls been analyzed at the beginning of sample analysis and at a minimum 

frequency indicated by the EPA method and at the end of the analysis sequence? Yes E?' No 0 

If no for any of the above, oUlfine deviations arid actions taken below: 

Reviewed By: L;/:Z:::: Lsr- Date: ---,.:J~&~. y:~,.....,.,A,,-,'i-,=(,--____ _ 

Al."2-!L< WPiSNL:SOPSru.cC.R1 

_e 



INORGANIC DATA ASSESSMENT SUMMARY FORM 

TO? 54·OJ 
i=i.v. C 
A::a::.menl C 
Fage 39 at 115 
July 1994 

(~J (Data VerificationNalidalion Level3-0V3) 
Page 5 of 16 

w." Ih. _"'On "'.ffid ..... 10,,.. "Ob_" ....,.. 10, AA, fig. CN. "'" o~ 
methoes ~O.995? (Check calculations performed for calibration curves.) Yes 0 No 0 

If no. list: v 
! N~~f~'" 

-------
't--V[ 

II Date I Analyte I ~ent I Action I Samples Aflected 

I I /"1 I I 
I I / I I I 
i 1/ I I I 
I /1 I I I 
:/ I I I I 
Chs::K for transcription and calculation errors involving calibration summary forms and raw d~a. Briefly 
summarize errors and associated actions when data quality might have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continui.ng Call~~tion Blanks 

Have Initial and~ntinuing Calibration Blanks (ICSfCCB) been analyzed at the frequen...-y required in the E?A 

method? Yes [;if No 0 

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

List ar.alytes detected in ICB and cess below: 

NOTE: For son samples. convert blank values to mglkg using digestion weights and volumes • 
• 

.--' 
~ 

! 
; 

II 

Ar:afysis Date I ICSICCS No.1 Analyle . Cone. 
I Required I 

Detection Limits ~ Samples Ao'feded 

I· I ~. .. ' I 
I I -- I 

'1 1 --- I 
I -- I ____ I 

I I 

Reviewed By: :t:a~.d ~ L o--Oate: __ ~,...·lj":-'=;",,"",/.4.Jn:~ ___ _ 

AL'-S4 WPiSNL:SOP304-CC.Rl 



TOPN.Q3 
11.". 0 
Ar.actll"en. C 
!'ag. 40 01 115 
July 1994 

It 
3.2 Method Blank' . 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes G"':' No 0 
Each digestion batch? Y~~ (3/ No 0 
Each matrix type? Yes g;- No 0 _/ 
Both AA and ICP when both are used for the same analyte? Yes B" No 0 
. or -----/" 

At the frequency indicated in the EPA method or OAFjP? Yes EJ No 0 

Page 6 01 16 

NOTE: Method blank is the same as the calibration blank for mercury and for wet chemistry ar.:lysis. 

List analytes dete::ted in method blank samples below. NOTE: For soil samples. be sure to cai:ulate blank 
values using digestion weights and volumes. 

I Freparation Analyte Conc. Required Action Level 

~ Date Detection 
I Limits i 

I I 1 I I M ../:' /' 

I I I - "I .. IIN!l ~/J' . ...iA r... ' , , 

I 1 I I. " Co !- 'J ;. 1::1==1) . ~~ .IV I 
I 1 I , 1 l1':fT ;;:·r;L~ n~Y I 

I /'t.J.:-~te .~I- I 
I I ~ 

'U; -/PI( I I 
I I ./ I· V I I 
~ I I 

~ 
, 

I 

1 

Reviewed By: ,~ . .£~Date:_~rd.~;, ...... b~r ______ _ 
AI.."2.s,sIWP.'SNL'SOP304:C.Rl 

I 



r. 
(' 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

3.3 FielcllRinselEqllipment Blanks 

lOP 9':'-~J 
~~Y 0 
J..:-.acnment C 
rage 4' ., 115 
July 19.~ 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the E?A method or OAF'jF'? Yes gI' No 0 

List below analytes detected in the field blanks. NOTE: For soil samples. calculate blank values using 
digestion weights and volumes. 

Conedian 
Date Blank 10 Analyle Cone. 

4.0 Ie? INTERFERENCE CHECK SAMPLE ANALYSIS 

Action Level 
Samples 
Affected 

Was an Ie? interference check sample (ICS) analyzed a,Ythe beginning and end of a run or at leas! twice every 

a hours? (Not required for C;. Mg. K. and Na) Yes 0" No 0 
Samples affected: ____________________________ _ 

Are the values of the res tor solution AS within 80-120%,,? Yes 0 No 0 Np 1'-~ 
It 00 ..... ""'''''''''', •• ,, At ca. F •.• , Mg"'w,,,,,,,, '" iCS? y" 0 No 0 J -
ReviewedSy: J:;: . d ~ bDate:_..;;;;;~r,0~~~;A~9~<=--------
AI.."2",,",WP.SNL:SOP3044C,Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level3-DV3) 

Page 8 of 16 

If no. list below all analytes which did not meet %R criteria and in which the concentration of AI. Ca. Fe. or Mg 
is higher than in the ICS: 

Date Analyte %R Action 

Are any resut-.s > IDL for those analytes which are not present in the rCS solution A? 

If yes. results >2 (absolute value of the IDL) indicate either ayPfl!'! 
qualified. 

Sam~esafte~ed: ____________ ~~~ ____________________________________________ __ 

r transcription.'calculation errors.- Briefly summarize errors and associated actions vitien da~a q!!ality 
ht have been affected. --

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analyzed iit required frequency? Yes if No 0 
Samples affected: ______________________________________ _ 

AL'2·i04IWP.'SNL:SOP~C.R' 



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

List below any LCS recoveries not within limits. 

TOP s,:,03 
i=\ev.O 

Anad1ment C 
Pape 43 01 115 
JUly Ie;.! 

Page 9 of 16 

~ 
Preparation I 

Date Analyte I ·IoR I ~_ Ac:Iion I Samples Affected 

1/",/91 I L~""d 131.' I .... ., ~L r3.4-/;J.'y..;J. I L.cS ~ :7: fA 
I I I N ,}~c,. .LL· 

I 
I I I I I 

I I I I I 
I I I • I I , I I I I I 

I " . I I I II 
, I , I I I l' .I 

6.0 LA80RATORY.DUPlICATE ANALYSIS 

Were laboratory duplicates analyzed at ~e~ired frequency? Yes if No 0 

Samples affected: ______ -.. -.. -,.-. __ -,-_,_-.. -_-==---_-,_-._-_-.,-_-_-.==-_,-_-.------------

Was laboratory dupli::ale analysis performed on field or equipment blanks? Yes I::J NO~ 
Samples affected: ___________________________ _ 

Is any value for sample duplicate pair <POL and the other value >10xPOL? Yes 0 No if 
Samples affected: ___________________________ _ 

Reviewed By: ,.4 .... ~ /;;;;;:::H-Date:, ____ 49~~(~;1.=_';1:_r9 ...... <~-----

.;t 

, , 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificalionNalidalion Level3-DV3) 

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

Sample 
10 

~I 

/1 

II 

Matrix 

1/ 

" 
II 

Analyte 

" 
1/ 

" IIV' c.. 

7.0 FIELD OUPUCATE SAMPLE ANALYSIS 

Action 

Were r,?ld duplicates collected at the frequency indicated in the EPA method or OAPjP? 

Yes~ No 0 

Page 10 of 15 

Samples 
Affected 

If yes. qualify data associated only with the field duplicate pair. CalQJlate RPDs for each analyte in which both 
values are greater than the IDL 

Is any value for sample dup6cate < practical quantitation limit (POL) and other value >10xPOL? Yes 0 NOe{ 

Reviewed By: Let?; ~Date:_ry9z%~.~e;h~~ ___ _ 

AL..~·!'4.WP.'SNL:SOP3OUC.FlI 

.'. 

411 _.' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

"~y 0 
A:acnr:'lt!!''H C 
;>age ~S 01 1:5 
July 19;~ 
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Samples affected:;..' .,.--__________________________ _ 

List below the analytes that do not meet RPD or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in E?A method or sampfing plan. 

Matrix I ColleC:ion I I I 
Date R?D Control Umit Action 

Samples 
Afte::ed 

Check for transcription.'calC:Jlation errors. Sriefly summarize errors an::! associated actions when ca~a quaflty 
might have been affec:s. 

8.0 MATRIX SPIKE ANALYSIS 

NOTE: This matrix spike is a predigestionlpredistallafion spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes ~ No 0 

, 

Reviewed 8y: L.tI-~ ~ Date: _""--"!""d .... :PI,'7','-&~cg"''---_____ _ 

AL-Z~ W?SNL:SOP3044C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(~ata VerificationNaiidation Level 3-0V3) 

Were matrix spikes performed at the concentrations specified by the EPA method? 

Page 12 of 16 

Yes~O 
Samples attected: ____________________________ _ 

Was matrix spike analysis performed on field or equipment blanks? Yes 0 No G1" 
If equipment or field blanks are the only aqueous samples. matrix spike analysis may be performed: however. 
malrix spike samples must be present for the other matrices. 

Samples attected: ____________________________ _ 

u~ beio~ the % recoveriA..s for analytes that did not meet the cmer'.a: 

II 
Sample 

I I Preparation I Analyte' ~ .%:=! I l-sa~. - .:.. •• oed . 10 Matrix Date ACtion 

I I I I I I ---' 
I I I I .L I 1 ____ i I 
I I I ~I I~Y ~ I I 

I I -~~ ~I I 
I l ____ V~ I I I 
I ----I I I I I 

....---r I I I I 
Check for transcription/calculation errors. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions performed. H matrix spike concentrations are diluted below or close to IOL based on sample 
dilutions performed. use professional judgment in qualifying data. Ensure that the laboratory performed sample 
dilutions only when necessary as indicated by OAlOC requirements. Briefly summarize errors and associated 
actions when data quality might have been affected. 

Reviewed By: Ld>:::Lr Date: ~ /9 =t: 
I 

AL2·~WP.SNL:SOP304lC.~1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
,..: (Data Verification/Validation Level 3-DV3) 

Page 13 of 16 

NOiE: If preparation blank spikes are analyzed, evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by saflllie matrix effects or poor digestio'! efficiencies and/or 
problems with matrix spike solution. For example. If matrix spike recovery for selenium is 0% and preparation 
blank spike recovery for selenium is 92%, this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injectiOns present for each sample, induding required OC analyses (not required if 

done)? Yes 0 No 0 

Samples affected: _______________________ ~--------

Were pos,digestion spikes anal~'Zed for samples. including OC samp NoD 

Were p~stdigeslion spikes analyzed at the required c::Incern Yes 0 NoD 

Sam.,les afiected: _~----------~~------------------

h postdigestion spike recovery o::4O%? Yes 0 No 0 
Samples affected: ___ 7''--_________________________ _ 

MSA Analysis ethod of Standard Additions}---MSA is required when serial dilutions are not with:: 10%. Was 

MSA requir. tI for any sample but not pertormed? Yes 0 No 0 

A calculations outside the linear range of the calibration :::UNe? Yes 0 NoD 

Reviewed By: Date: ---=.3.::;oI:ki~~~.,L_;..L.&'..l!...-------
~ •• ~.W~SNL:SOP3044C.R1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level3-0V3) 

NOTE: Ensure the spiking concentrations used lor MSA analysis were, ..... "'u

concentration or absorDance. 

Page 14 of 16 

Samples affected: ______ --::>'""'.:::::::....--------------------

-;:U l DilUTION AN l YS 10.0 Sc A A IS df e.~~ . 
NOT=-: Selial dilution analysis (ICP) is required only for initial concemrations £QUal to or £Ire than 10x1OL. 

II appiicatle. was a serial dilution performed for: 

Each 20 samples? Yes 0 NOD 

Each matrix type? VesO NoD 

Samples affected: 

7 . 
. . . . 

LOt 0.'- """" -.'" dkI "" .,,;.; ;riterir" 10, ana .. , '~.m"'~ns ... ,,;, Ih'" ;"';'OL 
belore dilution: 

\ 

Analysis I I ~e I I I Date Sample Ie lel ·~e Action Samples Affected 

I 1/ I I I I 
I I -71 1 I I 1 

I /' I I I 
V I I I 

I /1 I I I 
./ I I I 

heck lor calculation errors and negative interferences. 
_. 

Reviewed By: t:. 
A!..~·~.Wp.SNL:SOP3~.rI' 

I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
/. (Data VerificationNalidation Level 3-DV3) 

11.0 SAMPLE RESULT VERIFICATION 

"., Verification of Instrumental Parameters 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 

Are IDLs present for each analyte and each instrument used? Yes Gr' No 0 

Page 15 of 16 

NoD 

Is !he IDl greater than !he required detection limits for any analyte? Yes 0 
(If IDl > required detection limits. flag values less than 5xIOL.) 

Noff 

SampfesaHeaed: ______________________________________________________________ __ 

Are IC? lnterelement Correction Factors established and verifM!d annually? Yes 0 

Ar~ Ie? Unear Ranges established and veriiied qu~nerlY? 'yes 0 NoD 

NoD N,t ~~k-J 

11t-7_ fel(JIC. ~ 
It no ior any of the abo\'e. review problems and resolutions in narrative report. ___________________ _ 

, ,.2 Reporting Requirements 

Were sample results reported down to the PQl? Yes g" No 0 , 

If no. indicate necessary corrections. ________________________________________ _ 

Were sample results that were analyzed by lep for Se, n, As, or Pb at least 5xIDl? Yes ~ N~ 0 

Were sample weights. volumes, and dilutions taken into account when reporting sample results and-detection 

limits? Yes 0 No 0 No 1 lZ~f~4 fed 

Reviewed By: :L d a?:: /7 Date: _~~a=:;z.7';;)""""'9-'J.r'------
A!.. -;!·904.WP.$NL:SOP304.4C .R, 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

Paoe 16 of 16 
,..4; 

If no for any of the above. sample results may be inaccurate. 
present. request resubmittal of laboratory package. 

- #0'1- r&~/a: 
Note necessary changes and if errors are r -

Were any sample results higher than the linear range of calib curve and not subsequently reanalyzed al 

the appropriate dilution? Yes 0 No 0 

Samples affected: ________ ~~~-------------------------------------------------

11.3 Sample Quantltation 

Check a minimum of 10% of positive sample results for transcription'cal:ulation errors. 
corrections. II errors are large. request resubmittal of laboratory pa:kage. 

Comments: 

Approved By:" --1..1 _______ -:--_ 
Date: 

-Taskl?rojec:t Leader is responsible for approval of data set. 

Reviewed By: .....,~=.;=~~-=:;:::..:.:.::k:3:::...._ Date: ~.:::-;It~ 
A!..,!·;.s.WP.SNL:SOP304.lC.Rl 
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List or Dat:l 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. 

AI 

B 

Bl 

B2 

B3 

] 

11 

]2 

p 

PI 

Q 

R 

U 

UI 

UJ 

Laboratory accuracy andlor bias measurements for t1Je associated Surrogate 
Spike do not meet acceptance criteria. 

Laboratory accuracy andlor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

Analyu: present in laboratory methdd blank 

Analyu: present in uip blank. 

Analyu: present in equipment blank. 

Analyu: present in continuing calibration blank.. 

The assoc:iatl'd value is an estimated quantity. (Note: this qualifier may be used 
in COI\iunction with other qualifiers (i.e •• AJ) 

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

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

Laboratory precision measurements for the Laboratory ContrOl 
Sample and duplicate (LCSlLCSD) do not meet acceptance criteria. 

Laboratory precision measurements for the Matrix Spike Sample ~d -
associated duplicate (MSlMSD) do not meet acceptance criteria. 

InsuffICient quality control data to determine laboratory precision. 

Quantitation limit reponed does not meet Data Quality Objective (DQO) 
rujuircments. 

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

The analyte is a common laboratory contamil\lUlt. The associated result is less 
than ten times the concentration in any blank. 

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

The anal}'le 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 arc potentially available, see TOP 94-03. Notif)' Tina 
Sanchez to revise list. Updated:Man:h 10, 1998 
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Fr.lcrion No. An~lysis Qualifiers COmnl~nt5 
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Sample NoJFrac:tion No. - This value is loared on the Chain of Custody in me ER Sample Id field. 

Analysis· t;se \-alid test methods pro\;ded belo\\' or if me result applies tClln indhidual analY'Ie within a test method. 
use the CAS number fral1l the analytical data sheeL 

DV Qualifiers - The entry "ill be taken from the list of \-alid qualifiers and associated comments. If other qualifie:-s 
not on the list arc needed. contact Tina Sanchez to coordinate adding diem to me IiSL 

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

Test Methods - Anions.CE. EPA6010. EPA6020. EPA ~4iO·I. EPASOI5B. EPA 80S I. EPAS260. EPAS260-M3. 
EPAS::iO. H .... CH_ALK. HACH_ NO:!. HACH_N03. :'>IEKC_HE. PCBRISC 

I 
I 
I 
I 



List o( DaU! Qualifiers used in D:lla Validation and Associa1.Cd Comment Responses 
Qualifier Comment 

A Laboratory accuracy andlor bias measurements for the associated l.:lboratory 
Conuo) Sample (LC$) do not meet acceptance criteria. 

A I 1..aboI2l0!)' ar:curacy and/or bias me:asurcments for rhc assoc:iaIed Surrogate 
Spike do not meet ac:ccptanc:c criteria. 

A2 

B 

Bl 

B2 

B3 

1 

It 

J2 

P 

PI 

P2 

Q 

R 

u 

UI 

UJ 

.' 

Labor3rmy accuracy andlor bUs measurements for the associalcd Mattix Spike 
(MS) do nOl meet aa:eptance crireria. 

Analyte present in laboratory method blank 

Analyte present in trip blank. 

AlIIlyte present in equipmcmt blank. 

Analyte prescat ill c:ontiJIuiDg calibration blank. 

The associated value is lID c::nimated quantity. (Note: this qualifier may be used 
in conjunction wid! other qualifiers (i.e., A,l) 

The method Rquircments for sample prescrvadcm/tcmpcra1U1'C were not met for 
the sample aDaIysis. The assoc:ialcd value is an estimated quantity. 

The holding time was exc:eecled for the associated sample aDaIysis. The 
associawl value is an cstimau:d quantity. 

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

Labomory precision measurements for Ihe Matrix Spike Sample ud -
associawl duplicate (MSIMSD) do not meet aa:eptancC criteria. 

Insufficient quality control data to dctc:rmine laboratory precision. 

Quantitation limit reponed does not meet DaIa Quality Objective (OQO) 
requirements. 

The data are unusable for their intended purpose (Note: Analytc mayor may not 
be present) 

The anaIyte is a cOlMlon labomtory contaminant. The associated result is less 
!.haJJ ten times the concentmtion in any bbnk.. 

The analytc was also detcetcd in a blank. The associated result is less than five 
times Ihe conccntmtion jn any blank. 

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

• This is not a definiti\'e list Other qualifiers are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise: lisl. Updated:Marclt 10, 1998 
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Fr:JC!ion No. 

O:lu Cbssific:llion: 
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Sample No./fraction No.· This value is located on Ihe Chain of Custody in ~e ER Sample Id field • 

. Jonalysis • t:se nlid test met.hods pro\ided ~lo\\" or if Ihe result applies t(l an indhidual anal~'te within a test method. 
use Ihe CAS number fromlhe anal~'tical data sheet. 

DV Qualifiers· The enlry will be taken from Ihe list of ''alid qualifies and assoc:iared comments. If olher qualifie:-s 
not on the list are needed, contact T II\a Sanchez 10 coordinaIe adding them to rhe list 

Comments· This is only to be used if a comment associated with the qualifier is not appropriate. needs modifiolion 
because of an unusual circumstance. or additional clarification is '\"maII[ed. 

Test l\"1ethods· Anions_CE. EPA6010. EPA6020. EPA7.:liO'!. EPASOISB. EPAS081. EP.JoS260. EPA1!260.M3. 
EPAS~iO. HACH_ALK. HACH_ Nm. HACH_N03. ~IEKC_HE. PCBRISC 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNarJdation Level 3 DV-3) 

SITE OR FROJECT_$,.MoIiE_g.?.t-"'-!... ____ _ 

ANALYTICAL LABORATORY CaLE 
LASOAATORY .FiE?OMT :. f r3RS" 
CASE: NO. ·r .. :V.s;.,4;m'5· 
AtcDC#;. .s/~,;JI'8 
... , .. \ . . . DATA ASSESSMENT SUMMARY 

D!s~-be pfOble!T'.s.·~JarIfiCations bel?W (Actlon lte!pS anD ArS2s of Cor.t:emj 
voe SVOC FESTi?CS 

. 1. HOLDING NII"'/ IIIA' 
TjMES;F~ESE~VATION 

2. GC.'MS INS7. FE::\FORM. .,,/ . 
~ CALIEnA TIONS.WIt-JDOWS ./ 
~o 

" E!..ANKS v/ 
~. Sl,1::\?OG.:. 7ES .,/ 

, 
: .. MAir\IX SFIKE.1lU? ./ .. . 
I. o L.A30MATOny CONlr\OL 'v' . 

SAM?LES 

·E. INT:?:NAL 5T ANDARDS ;/ 

~. COMPOUND ,.,,; 
mENTIFieA TlON· I 

10. SYST:!.1 ?E~FOF.MANCE . . .,/ 

11 ... OVEFiAL!.. ASSESSMENT . .. ,/' .../. , 
,., (che:k ma~)"':" Acceptable: Data had no problems c-t~alifiea due to minot problems 

A::ac:untn: C 
F .. ge 9; =/II~ 
July tgSl 

Fa;e 1 of 1c 

R 

N - Oa: .. quafdied due to rr.ajor problems .. JlA _ . .AI. t-~pD/'i:.~j,k . 
X- Fmclems. but do not affect data·. o' rr 0 • '.' • • I 
Quaiiiiers: J - Estimate •... R. - t/NIA:;tIJle (AN"~ ItIA 1. DI.MA I NH-pt! ~ 

• . J UJ - Undetected. estimated . _. ' . .•• • . 
_ i!J{. S pI/n'o : 0 • ~. ..... : • .. • • 

;;~tt1t:£!~;:&~:;:.:. 
~t~~.$!~~e%t~ eo .. 

Reviewed 5y: ~. ~~ 
Da::: :%/1 
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(Data VeriflC3tion/Vaiidation Level 3 DV-3) 
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ORGANIC DATA ASSesSMENT SUMMARY FORM 
{Data VerificationlVarldation level 3 OV·3j 

1. o HOLDING TIM-S AND PRES-RVATION c c 

Indicate the holding time criteria below that was used to evaluate the saml=!;:S. 

5W-846. 3rd. ed. 
Other. 

List below samples that were over holding time criteria. 

!I Sam;lle 10 I ViS;; I Da:e Analyze: 1/ 
11 I I /1 
'I - .. I I / 1 Ii " 
1I I I .Jy I 0' .. 

I I VO/'f I !! 

j' I I, fJV4' 0 I 
i: 

I I'Y !i I , 
Ii I /f I 
" 

NO!:: ViS::\ = Valieated time of sample reeel 

Wer~ Ihe C:lrred preservatr.·es used? Ve NoD 

list below samples that were incorre • y preserved . 
.. 

II Sample No. 1/ Type of Sample I Deficiency I 
I /1 I I 
I / I I I 

·1 / I I I 
I / I I I 
I / I I I 
I / I I I 
V I I I 

( 

j:.~·1 0 
~::;ac::-.mt"l C 
r&;~ leI c! 11: 
.J~y 1;;.! 

F'a;~ 3 01 18 

/ 
Ac:i:n 

. 

ACion 

II 
II 
II 

i 
II 
~ 
~ 

I 

I 

I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data verificaticnIVaiidation uvel3 OV-3) 

2.0 GClMS TUNING CRITERIA 

Page 4 of 18 

Has a GC/MS tuning perionnance been analyzed tor every twelve hours of sample analysis for each GClMS 

instrument used? Yes [3" No 0 

Was tl".e C:llTed s:andard (listed in the E?A Met."lod) used? Yes Gt No 0 

Ha':e the jon a:oun::ance criteria been met tor each tune? Yss lit' No 0 

NGiE: GC:MS abundance criteria is specified by e?A method tOT GClMS analysis (E?A a2~OA or E270A). 

I: no for a~y at ths ;move. list all the cat; assoc:atid with the tune U"o2: either laiied ::-:'e:'ia or in whi::: there 
\-,·as :10 tun!. 

il 
Dat~iime P:cblem Sam""": ...... _=_ tA::ion) 

1.~! ______ ~ __ --~~~~--~I,,--------~~4t 
I~~i ________ +-~~--~~------~!~--------~r: 
" 
II 
t! 
" 
" II 

Che:.'< for tans:.-i;lioncalC'.llation errQrs. If errors are pr=se~. bristly summart:e ne:essa~"t' changes: 

Is t"e spec:ra of the mass calibration ac::eptable? Yes Gt No 0 

,-
: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation L.evel :3 DY·3) 

3.0 GC INSTRUMENT PERFORMANCE. 

NI T App/ic./fJ,/;!! 
3.1 DOT Retention Time 

Is DDT retention time for packed columns >12 minutes {exc:e~ for OY-1 and OV-' 

Yes 0 No 0 

.. 
TOP ;.:.d 
r;ev.O 
Ar..;].~~menl C 
Page 10 cJ 1'~ 
July Hi;. 

Page 5 of 13 

If no. lis, below the DDT sandares tt'.at failed criteria: _____ --::~-----_------

'!.~i:c.:d samples and c:Jmpoun:s: ----------r---------------

3.2 Mel"ntion Time Wincows 

. , 
II 
11 Da::.Time 

I' 

rs!ention time wincC':.'S . 

~" 
Win'::w Affec:e: Samplss 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verifu:ationlValiclation ~vel3 DV-3) 

".: 

Page 5 ot 1a 

T dEd'O dati n 3.3 DD an n nn eg.. 0 .t PI' ,cA .~ 

List below the standards thit have a DOT or Endrin breakdown of >20-/. (or a combined breakdown >20~~1· 

II Date!iime I Standard 10 I DOT/Endrin I % Breakdown I Action T.~"ect!= Samples 

I I I I /1 
I I I I , / I 
I I I I I / I . 

I I I I 7 1 .. 
Ii 

~ I I I V I 
II - r I I /1 I . 
I; 

3.4 O;C Retention TIme Check 

Is l:"ie %0 be!\veen EVAL A and eadl ar:alysis fq'Jami: on a!"ld ::::'Cit.7' ... tion) CoEC re!erotic:1 time wr .. ":i:: QC 
Ii::i".s {2% for packed colur..n. 0.3% capillary 10 <~.3? .un. and i~~ ~=r m!;~cr::? . 

Yes U NoD 

I' 
II e-'" '''- I samplelD/ I osc ~~o I Ae"jon 
. 

I / I I I 

I 

I I / I I 
I I / I I 
I y: I I 
For the above crit a outlined in Sections 8.1-8.4. check for transc:iptionlcalculation errors. 

If e !TOrs are undo list below with necessary corrections: 

/ 

11 

,. 

I • 
I 
• , 

i 

· 
i 

i 
I 
I 



ORGANrC DATA ASSESSMENT SUMMARY FORM 
(Data VerifationNalidation Level 3 OV·3) 

4.0 INITIAL CALIBRATION 

ivP 9~CJ • 
F.'?Y 0 

A:-~C\men: C 
Page ICS 01 ; IS 
July 1!:s.: 

Page i of 18 

Has initial calibration been performed as required in the E?A m:!hod? Yes g- No 0 

We~e the corree: number of standards used 10 calibrale !he insnument? Yes Gt' No 0 

For GC analyses of pces and Pesticides. did the laboratory follow the cone:! i2-hcur sequence of analysis? 

Yas 0 No 0 Aid I¢fficAiJe 
L!st below compounds whic.'1 did not meet initial calibration cri".af.a outlined by the E? A ms!hod. 

ii 
F 

l::stro.Jment 10 I Date I Compound I ~F:~.;:;'SO I Ac:ion I •.• . I ~'; Samples ,.Ji" _::I !' 

II - '. I I I I I / I 
I; ! 
;. 

I I I I ~ i II 
II i 
I. 

!~ I ! I I ~ I I 
i 

;. 

I I I A ,f ~ I /! I 
! 

.. I I Itfl/~> I 
, 

j' 
I 

" ! I Ar/" I I Ii ! 

Ii 
; 

I I / I I I 
I I ~ I I I 
I ~ I I I I 
1/ I I I I I 

. , 
Check for trans=riptionlcalC'.Ilaticn errors. If errors are present. s;,zrrur.ari:e necessary corrections below: 

.. 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifrcationiVarldation level 3 DV-3) 

5.0 CONTINUING CALIBRATION 

Page 8 01 18 

Have c:lI1ynuing calibration standards been analyzed at the fre~.JenC'1 specified in the E?A method? 

Yesg No 0 

List below all c:lrnpounds which did not meet continuing calibraXln requirementS. 

~I 
W 
I' 

II 

Instrument 10 ... -... L.;CI. .. Compound II 
r 
:1 

if 
~ 
!I 
II 

" ~ ., 
~ 
'1 

!I 
I:~----~~~----------~----------~---------+------------~----~----~ 

H !. ., 
" 

en:.:.;'; :or trar.s::.-iption aT"':: calC'.Jlaiion errors. If e!TCtS are !cu:::. btietly surnr..arize ne:essary c:rre:::i:::-oS 
below: 

il ., 

e 



6.0 BLANK ANALYSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalid..-UOn ~vel3 OV-3) 

6.1 Metltod.'Reagent and Instrument Blanks 

0' 

Te? s.:-OJ • 

F.ev,C 
A::ac.":menr C 
Pa;e lOi c! I t~ 
JUly 15;4 

Page 9 of 18 

Has a me!hoClreagent blank been analyzed for eac!'l set of sam;:les or lor every 20 samples of similar Ir. .. uix. 

wltic.1ever is more frequent? Yes r:r No 0 

Hes a~jtS:nsment blank been analyzeo at least once every t'lIe~/e hours for eadl GCJMS sj'S<em use~? 

Yss r;;r No 0 

6.2 Fie!d.'Rinse:equipment Blanks 

Ars tnere I~!~. ri!'Se,'e~ment blanks ass:lc'zed with aac:!'i sa.-npling cay O,r a: fr~enc'l spe::ffi~ in th: 

sar.1?lin; ;:Ian. YeS @ No 0 

L.:S: be!::w C:l:':1;:ouncs for which analyses were re:;-.Jeste::: tl':a: were de!e:t~ in any of the blar.i'.s ar-.aly:e:: 

FO!. = FraC:ical Ouantit .. tion Limit trem E?A Method. 

. . 

Review!!: Sy: 
r .... _ 

I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

{Data Verif~nNalidation Level 3 OV-3j 
Paoe 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No 0'-
II yes. Jist below. 

7.0 SURROGATE RECOVERY 

We~e surrQ!;A.e rec:lveries evaluaed for eac" of the samples anat,-::ej by GC or GClMS? 

Yes g" No 0 

II s:':lTO~a!e s:ancan::!s other than those preser.t~ by sw-a~S are use:' list below with rs!s!snce t::l ~~ii;:Gbie 
C:lmCOI limlts't:sed'to evaluate the percent teovenes. 

Surrocal! Comoound Co:::!':.!1 Limi-.s 

Lis: calow the percent reeoveries whO did not meet either SW-8':: :::eria' or =l:eria rlS1:0 aDove . 

Date Sample 10IMatrix 
Surra.gale ,'.' 

Cornpou~ . ,.. .. . . 

. " .... 
... .... 

.. 0 ...... 

... "' .. -·'1:" .en __ .. 

. .... 

,r---~--··--~~~~~----------~l 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationlValication Level 3 OV-3) 

7C;J ;''':·CJ 

~ . .!V 0 

.' 
J.: .. e.~menl C 
"~El> l(E ot I IS 
J:oly l:;S~ 

Page l' 01 18 

If surrogate recev!!)' was outside of control limits. were tile samples or method blank reanalyzed? 

Yes 0 No 0 I/n'-Afol'b~A)k 

Are method blar.k surro~a!: 'ecoveries outside of limits upon r:ana!ysis? Yes 0 NoD 

Are transc.i~ion.'ca!:'.l!a!ion !rTOlS present? Yes 0 No gI' 

il yes, n::lte ne::es$=!)' crre~ions. _________________________ _ 

.. '~ ." 

Raviewed Sy: 
!)ar.:: 

\ . 

<. 

", 

. . 

. . 

" 

I 

I 

I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

COata Verifu:ationlVaJidation Lavel3 DV-3) 

B.O MATRIX S?IKf:'MATRIX SPIKE DUPUCATE CMS.'MSO) ANALYSIS 

Page 12 of 18 

Were MSiMSDs analyzed at the frequency required by the E?A msttlOd or QA?j? tor each matrix type? 

Yes g' No 0 

Li~ ce!ow % recoveries and F.PDs of compounds whic.'l did r.:t t:IS!! criteria. Inc.-:-a:e on chart citsr.a used to 

e,; .. lu .. ,e recoveries ar.::J n?Ds. 

I ! 
~ I 

I 
·1 

A:.ion 

, 
I. 
Io 

" 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/VarJdaticn Leve! 3 OV-3) 

9_0 L.ABORATORY CONTrlOL SAMPLE ANALYSIS 

t..::a:..-:~.ent : 
~ag.'I1C:l:: 

.JUly 1;;': 

Fa;: i:; of 18 

Have laboratory control samples c::lMtaining a representative number of the compounc:s of interEst tEE:; 
analY::EO at the frequency speCified in the E? A method or CAFj?? 

Yes G( No 0 

E'/aluate pen:ert. recovenes based en cor.:rollims estat!l.she::l in ir.dividual :? A metll:::C:s. or US!! es:a::ishec 
la:ora,cri c::r.:rcl limns. List below recoveries oj c::mpounc:s whic!"l cld net mee! crtter.a wit:") refer!!;.:: :;, 
c:Jr.:r:::llimits used. 

C:;.-.;oun: A::::n 

;":''':-: -;:"' ...... - -- --·--olll·~ -• .,._ .... ::.-.- 'n ·n ... · ' •..•• --, • h "'- •••• -.' I' .... ,. I.' -_._. __ ;_ r.. ;..) .:;~=_ .... , ....... IUI '.11 • .:: _~l':'_"'~II=_ I r _:vr ___ i ::-1'\ m:! o~~. or L:~= =~ .. .::.= IS.,=_ &":':::::.::':"1 
c:~~:':ll limits. l!s~ =!~:\V rec:ve!'ies of c=~;~t.:r:=s .. • .. hi::, c;: n:lt me:! cm:~.i \Yi!~ r:!:!'en:e to c::::r:i t::-:r.s 
l!s::. 

II "'._" """= .. - C:moound 

r..v~¥J1r ~&'I ~,,-DNI / 6r I 
I I N,"tllaMNrevel S'r -'~ 
I I ~3-/)"'B I ,1- I 
I ,iJ III 1.,·A/it.tDf,/uewel S9 3;l1 
Cor:trcl Limit :='~je ran:::e: 

Cor.:rol Lim:rs A:.ion - -
ro-J30 I T.u 2 Z 3 ;;;;;t. fK ~ UQO! c.X 

.::; •. :.ti,......... .A.I" .'~ ,.:. 
ro-/30 :t"~ I ~ '( ~ I r 
70-/30 I I 
r()-/30 :t".:J.tJ I , ~ I 

~ 
I 
I 
I 

------------------------------------------------------------
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Ve!ifIcationIValiCition Level :3 DV-:3) 

10.0 INlcFlNAL STANDARDS EVALUATION 

LiS1 be!ow the Intemal ~andard areas of samples or blanks which did not meet c:iteria. 

0-· .. ... - Sample 10 
lmemal 

Out 
A::eptable 

F.an!;e 

Pa;e 1~ of la 

11 

I j: I ___________ ~--------------~--------T__9~--~~~~------------------------~I. 
I~ t 

II !: -, 

II 

Yas Ii NoU 

".0 T AnGEl COMPOUND LIST ANAL YTES 
, ,., GC t.tS Analyses 

~.i= :!'ii re::lns,ruc:ed icn ::~a:o;:-al'ils. t!"',: mass S;=:iS t:r ttl: iCen:ifie:! c:r.;:cun:s. a.1d the :::: SyS4::7. 

1=rir.:::J:s jn:!u=:d? Yas &" No 0 

Is c.-:roma:ogra;:lhic pertcro.:ance a:=e~:able with res~e:: ~::l: 

Easeline stability? Yes £?' No 0 
-. 

Fies::Jjution? Yes 0" No 0 

Pea.!( s:'aQe? Yes ~ No 0 

Ful:-s:al: graph (attenuaticn)? Yes ~ N::J 0 

,. 
I· ,. 
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'-S ..,. ~ 0.. 00- ~ ...a .. ~ '-\ .... IY)~ ""' ...... .... , 
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~ ~ 
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.. 
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...Q "\.o~ 
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~ ~ 
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~ ....... ~ ~ ..... ...... 
.... ..... 

.. oJ <::l c::::, 
~ ~ 

<:I 

~ \n 11\ 
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~~ V\ \f\ 

\J ~ ~ \J 
tl~ \J 

~ \J \l 
\J \J \,) 

\l\J \) 
~ ~ ~ ~ 
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~ ~ 
'I: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veri1ica1ionNarldation l.!vel 3 DV-~) 

oi 13 
Samples affec:ed: __ .-:..M.:.::'6;..:.1--.:..;.A.~~;.:c;;... .. _J,k. _________ "7"'--____ _ 

Ched< chromatcgrams tor false ne;atives. es;:e::ally for th ".ip~ peak c::m;:onents (toxaphene and FC:l.,. 
It false negatives are a;:;:arent and the appropr:i"': ? standards were not analyzed. or if c::mfirmed analys;:; 
was not present flag the affected cata. 

Sa~~lesa~e=ed: ________ ~~~ __________________________________________________ __ 

NO--. Due:o :''1e c:r.~iexi!ies of ?CS pe~=e a:-.alysis. each ana!~'ticall".:n s:Jour:: be re':i:'IIe-= to verr.: 
. sm,iicalior. ar.::! C::lrumn pertormance. 

12.0 FiELD DUPLICAiE ANALYSiS 

W:~e field d:.:;:ii:ates su::r.u~!d for analys:s? Yes@' No 0 

If y:~. cafc:JI::e ~?:J a~= use prof:~sional ju:::;~sm to det!m-jn! it ttl: cata nes::s 10 0: q-.:aiiiie::!. Us: resu:::; 
ce!:w. 

Sam~le ID Compoun: 
Sample 
Result 

Ouplic~e 

- I 

I ~ 
I ~ 

I~--:----i:::;:oo-'"""'Tm~~~-+-__ -+---+-I __ ~Ii 
I ~ 
I ~ 

13.0 COMPOUND aUANTJTATION.'REPOfiTE::l DETECTION LIMITS 

Are Ihere any trans::ription'cafculation errors frern raw data to re~or:!d resuJ-.s (c.'leck at least 10% of positi\'e 
results)? Yes 0 No !3'" 
In aedition, veriiy that Ihe C:lrrect internal standard, c;uantitation ion. and Rni= were used to calculate the res;:l: 
for a minimum of 10~~ cf sample caia. 

Reviewed =~.: 
D~'~· 1:. ••• 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Lelfel 3 DV-3) 

J...::.a::"'.mem :, 
P.;'! n~ :of 11: 
July tS;.! 

I 

ttl 

Page 15 of 12 

O~sr. ________________________________________________________ __ 

Is the nni of taCo' repolted Cjl'lPOund within the limi'.s given in the .method of the s~ndard FonT in the 

cor:.inuing calibration? Yes [!I No 0 . 

Are all the ions present in ttje standard tr.ass spe:trum at a retatr/e intensity greater tl".an 1 0% also present in 

the mass spe=um? Yes [J No 0 , 

00 sample and stanc:ard relative intensities agree within 20=:'? Yes No 0 

II n::l I:;r any of :''1e a::)Ve. inCicate be~w pr.:i:lISm5 ar': :;.:a!ifi:a'i:~.s made t~ ~=-a: 

- " 

, 1.2 GC Analyses 

Arc t:"i:~e any :ranic:i;::i:n'calculation errors !:leMe!n trie raw cr.; anti the re?~:-~n:' , • s? 

Yii 0 No 0 

I: yes. review =~rs and ne·:eu;ry c:lrrec:ions below: ii e!Tors are ••• e. reS":Jb:nrt:al of laboratory ;::a:kage may 
be ne::::essary. 

. ' 

Are re!ention times of sam compounds within the calculated re:ention time windows tor bOlh quantitation and 

esD NoD 

nfirmation periormed when required by the EPA method? Yes 0 NoD 

or any ct Ihe above. reject posltive res ... lts except for reten;ion time windows if assvciated standard 
mpounds are similarly shifted. 

. . 

Reviewed Sy: 
Date: 

I 

I 

I 

I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veriiication/Vaiidation Leve! 2 DV·3) 

1:1.1 Chromatogram Quality 

Were baselines s:able? Yes B No 0 

Were any ne;ative pealt.s or unusual peakS present? Yes 0 N: g' 
Were early eluting peakS resolvec t:l basefrne? Yes i No 0 

~e'l 0 

A:~:::.m~~: C 
?a.pl!!C~lIS 

July I=;~ 

Pa;e 17 o! 13 

!f ir.~rrec: ~ar.ti:atior.s are evidem. note c::l~C1ions necessary =e1:'::: ______________ _ 

- " 

1':.0 TENTATIVELY IDENTIFIED COMPOUNDS 

Ar: 7 ematively Icentified CompOU:lCs (lIe) properly iCemiiied wit' s:.;n nurr.be[ 

c:m:emration. and J C".Jalifier? Yes 0 No 0 

Are the mas~ spe::ra for TICs and associated "b YesD NoD 

Yes 0 NoD 

Are sach of the' present in the reference mass s;:>e::ra with a reiative inter'.s:ty greater than' L!% also 

, e sample mass spectrum? Yes 0 No 0 

.. 



~" 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationIValication level 3 DV·3) 

Do TIC and 1lest match- s-.andard relative ion intensities agree within 20-:'? Yes 0 

Page 1e of 1a 

NoD 

tJd APfJ,CIfJIe Commems ____________ ~~~~r~I ____________________________________ ~~------

Reviewed 6y: 

C··''· c:.L .... 

Approved 6y:' 

.. Cat! 

b,t:z:= LI
Qt,/fg'" 

"Data pac.ltag! must be a~proved by ProiectlTask Leader. 



List of Data Qualifiers used in [):Ita Validation and Associued ComlTlCllt Responses 
Qualifier Comment 

A Laboratory accuracy and/or bias measurements for the associated lAboratory 
Conuel Sample (Lqi) do nOI meet accepWlcc criteria. 

A 1 Laboratory accuracy and/or bias mcasurelTlClllS for the associated Surrogate 
Spike do not meet acceptance cri=ia. 

A2 Laboralory accuracy and/or bias measurements for the associaled Matrix Spike 
(MS) do not meet aa:eptancc criteria. 

B AsIal)'IC present in IabcnIory method blank 

B 1 AnaJ)'IC present in trip blank. 

B2 Anal)'IC prcseDt in rquipmeDt blank. 

B3 Anal)'IC prcseat in eontinuiDg c:a1ibraDon blank. 

J The associated value is lID eajmared quanlily. (Note: this qualifier may be used 
in conjunction with other qualifiea (J.e., AJ) 

] 1 The method Rquir=teIUS for sample preservaticmltcmperanue were not met for 
the sample ana!ysis. The associlWf value is an estima1ed quantity. 

12 The holding time was exceeded for tile associated sample analysis. The 
associalcd value is an estimawi quantity. 

P Laboratory ptecision measurements for the I.aboruary ConlJ'Ol 
Sample and duplica1C (LCSII.CSD) do not meet acceptancc criteria. 

P I Laboratory precision measurements for the Matrix Spike Sample;.nd -
associated duplicate (MSlMSD) do not meet acceptance criteria. 

P2 Insufficient quality control data to determine laboratory prcci.sion. 

Q Quantiwion limit reponed docs not meet Data Quality Objective (DQO) 
rcquircmenlS. 

R 

u 

VI 

UJ 

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

The anal)'IC is a cOlMlon laboratory contamilllllll The associated R:SUlt is less 
than ten times tile concentration in any blank. 

The anal)'IC was also deteetcd in a blank. The associated result is less than five 
times Ihe concentration jn any blank. 

The anal)'IC was analyzed for but was not detected. The associated value is an 
estimate and may be inaccurate or imprecise . 

• This is not a definitive list Other qualifiers are potentially available. see TOP 94-03. Notify Tina 
5.1nchez to revise list. Upd:lted:March 10, 1998 



AR'COC: S/e;~rE' D:lla Cbssllic::1lion: .If.~c:. 

~Iple' I I Q~~etS I Fl'OIction No. AnOilysis Comments 

.' 

j __ A~ I . . 
AI 

. 
//. . d I~ ~-"'-'-

I 
, 

;; D," 7:::- 0 
:./:-~ ~ 

1,0, , .4 

(f)( ...... 0 .... ...... ~ ~.t.?_ ~2-

~ --/;e c ;c:t 4 4 ~ ~ "'~;-< -? 0.Ll ~_ 
L.,...-..J ...-

-

S:lmple No.IFTlIction No.· This value is located on the Chain ofCusmdy in the ER SlIlIIple Id field, 

,~nal~'sis - t:se \ozlid test methods pro\;ded below or if the result applies t{\ an indhidual anal~'te \\;thin a test method, 
use the CAS number from the analytical data sheet. 

DV Qualifiers· The enl!)' will be taken from the list of \ozlid qualifie:s and associated commentS, If other qualifiers 
not on the list are needed. contact Tuta Sanchez to coordirwe adding them to the list. 

Comments· This is only to be used if a comment associated with the qualifier is not appropriate. needs modificltion 
because of an unusual circumStance. or additional clarification is \\-amnred. 

Test l\lethods • Anions_ CEo EPA60 I o. EPA6020. EPA 74iO'I. EPASO I SB. EPASOS I. EP.~S260. EPA8260.M3. 
EPAS~iO. HACH_ALK. HACH_ No:!. HACH_N03. ~IEKC_HE. PCB~ISC 

I 
I 
j 

I 

.. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNaliclation Level3-DV3} 

Page , C: 16 

SITE OR PROJECT $2L.:S7A, cerA , 
ANAL YTlCAI. LABORATORY C ()12. E 
LASORATORY RE?ORT # . 9 r3:;;-~ 
~ff{4~ tflteD!.#: V~.:211 
. NO. OF SAMPLES 3l/~ /4.1"'" P 

CASE NO. 7..;21 £ ,;J.~() ':!. 

SAM?!..: IDS 1236 lZf-.90,j z;-
C $60 .3 -pt:)~ {JJ'I~'I-()flS 

.. ", > 

DATA ASSESSMENT SUMMA~Y 

ICP 
1. HO!..DING TIMES ./ 
.2. CAl..15RA TIONS Nt 
3. 5LANKS ./ 

-' . ICS til? . 
'" 5. !..CS 

O. OUP!..ICA i'E ANA!.. YSIS ./ 
i .. MAinlX S?IKE ./ 
6. MSA 

9. S=~IAL DI!..UTION tlfL 
10. SAM?~ V:~IFICATION ./ 
11- OTriE? QC .,/ 

12. OVE~AU. ASSESSMENT ./ 

AA 
vi' 

fL.(J. 
,/ 

./ 

./ 
./ 

!!.~ 

0/ 

"" .,../ 

MERCURY 
.,/ 

I!t.g 
./ 

,,/ 

tI"'" 

./ 
.". 

.,/ 

CYANIDE 
NA 

-If 

~ (che::k mark) - Acceptable . 
Other-Qualified: J. Estimate 1J1I"1v~t-"ffft'c",Jk 

UJ • Undetected. estimated d 
.. /. .L.~ R· Unusable (analyte mayor may not be present) ;/~-IJ~t fe~ 

f.!!:f:.. ~ ,.:;./,.,-. 

4BJPP~~?m4~A~~ 
KJ"-~~I ~ : . 

• A,,:.';:eI'CONCbN: BUT AlOT REfaIlT(1). 'SEE/::. C~/?LECTIVF 
A-C rlt2A/. 

REVIEWED SY: ,I< -.:. ci:z:: U-
DA~E REVIEWED: ¢1,/7 sc: 

, . 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VenficationNaiidation Level 3-OV3) 

Page 2 of Hi 

I 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
{Data VerificationNalidation Level3-0V3j 

TO" ~·CJ 
Fi.v 0 
A::a::.ment C 
Pa~e 37 Of 115 
July le~ 

Page 3 01 16 

, D HOLDING TIMES 

~ ""'" time "'" .. ",.d ID ev_' ";,.",,,. _,og w"",, ,,,,,,, .. "" •• d '''' "'ICing time. "'7 
time begins with validated time ot sample collection. 

I Holding Days Holding Action 

/ nne Tune was 
Parameter Criteria Sample 10 Exceeded 

I I I I / II 
I I I I I / I, , 

I I I i ~ Ii , 

I I I I · / ~I • 
I I I I ; .1\"/ ~I I 

I I I (/V/ 

I; 
, , . 

" 
I I I 1,7 . ./1.. I' .1 

I, I I I L.£t// AV II il 

I: 
I I I // :Y" I 

q 
I I I / • ., 

ii 

I: 
I I I ;,;- : - . ii 
I I 1/ i 

.. 
II 

, .. " '" "'".= """"" ... ""d~ No 0 
Us: bs!ow samples that were incorrectly eserved. 

II SalTl?le No. I ./ype 01 Samples I Oefic!en...-y I Action II y I I 
-7 r· I I 

I / I I I 
7 I I I 

I / I I I 
/ I I I 

/ I I I 
IV I I I 

e Reviewed Sy: J:4,; d:Z;:: ./ .r 



TO;: ;4.Q 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJiciation Level 3-DV3) 

Page 4 of 16 !tI~7E: 
2.0 INSTRUMENT CALIBRATION" /01" ck Z; _ '/"~ 'tt.1. 7'lL .#ICCOc., 

-'" 11.-14 C ::t;; cP £Aw do It f. J." " 2.1 Percent Recovery Criteria See J:.. C.lt.lCcc. -1-;., ~ 
Indica!e ~~Re:overy ('1'") criteria used to evaluate calibration stanCarliS: 

Metals: -------------------------------Mercury: 

------------------------------~ Cyanide: 

Other. ----------------------------~-

II I-.nalysis Oat! 
ICViCCV .. .. Analyte %ii Samples Afte:::e::! ~ 

2.2 Analytical Sequence 

Die: tn: laborato!)' use the proper nurr.oer :an::ares for caUbraticn as described in the E?A method? Yes 

o NoD 

Have initial calibrations been pert 

E?A me!hod? Yes 0 
d at the be;inning of each ar.alysis and at the frequency indicated by the 

Have c::mtinuing c:afibrati s~andards been ana1r-ed at the beginning of sample analysis and at a minimum . 

the E?A method and at the end of the analysis sequence? Yes 0 No 0 

If no fc:r any ot e above, outline deviations ana actions taken below: 

Reviewea By: kG 'd Z:":" L rr 
Al..'Z';': W?'SNL:SOPlo.uC:.RI 

II 
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See/::.. c.~-<-<~ 
INORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerificationNaiidation Level 3-0V3) 

iC;> S4·OJ 
i=-:.v 0 
A:::'::"Im.n, C 
1'.9- 39 at lIS 
.r.Jly 1994 

Pag 5 of 

Wer~ the correlation coefficientS for the canbralion curves for AA. Hg. CN. and other spec:troph ornetric 

(Check. calculations performed for calibrcrJon curves.) Yes 0 NoD metl".:Ids ~.995? 

If no. list: 
! / 

/ 

II Date I Analyte I Coefficient I Aaionj I Samples Affected 

I I I I / I 
I I I I / I 
I I I I / I 
I I I I £ I I 

I; I I 1/ I 

Cns::k for trar.scription and cal::ulation errors involving can c 'on sumrr.ary forms and raw csa. Briefly 
S:::::::li:o:ze errors and associated actions when cata qu • miaht have b~n affected. -. 
3.0 BLANK ANALYSIS 

3.' Initial and Continuing Calibration Blank 

16 

II 
Ii 
~ 
iI 
~ 
II 
~ 

-

Havs Ir.nial and Cominuing Calibration Sia (ICa/CeS) be!n analy:;:!d at the frequen:y required in the E?A 

rne!ho::!? Yes 0 NoD 

If no. summariz! problems and re utions in the narrative repcn. 

Lis: ar.alytes detected in les d cces below: 

NOr:: For soil samples con,ven blank values 10 mglkg using digestion weights and volulTl!s. 

A:: ... 1's:s Dale I ~CE NO.' Analyte I. Con:. 
, Required 1 

Detection Limits AClion LeVI' I Samples Alfec::ed 

Jr I I I I 
I /1 I 1 I I 

/ I I I I I I 
I / I I I I I I 
1/ I I I I I 

. 

I 

)( .~~ L~ _/. J 
Reviewed By: _1i:.-::!::::::::...:~a:.~'--::::::=::t.1~v!... - Date: ___ S;~u.:;;;~;...:/~-,7!...:.cs":!-.-______ _ 

AL..· ... WP.'SNL:SOPlCl.l.:C .Rl 
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"-" D 
AI:I::vn.n1 C 
Fap. 40 of lIS 
J!'iY 19514 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level3-0V3) 

Was one method blank analyZed for: 

Each of 20 samples? Yes ct' No 0 
Each digestion batch? Yes B No 0 
Each matrix type? Yes bt No 0 
Beth AA and Ie? when bcth are us~ for the same analyte? Yes r:( No 0 
. or J 
At the frequency indicated in the E?A met.hod or OA?j?? Yes I!:l No 0 

P="," 6 01 16 

NOTE: Methed blank is the same as the calibration blank tor mercury and tor wet chemiS:ry G;.aiysis. 

Us: analytes dete:ted in method blank samples below. NOTE: For soil samples. be sure 10 CG.::Jlate blank 
values using digestion weights and volumes. 

I' Preparation Aroalyte Cone. Required Ac:ion Level . 

~ II 
D-'= Detection G •• 

Umits 

I I I I I ~ ~ , I I I I 1J..:; ~. I I 
I I I I .J~/Y',..~ I 
1 I I I""t-r~' I I 
I I I 11" ~ 1:..0: or- I I I I 

I I V,Je. r'- I I 
I I ~ I I I I 
I ~ I I I I 
~ I ~ I I I I 

Is concentration in the method blank below the. detedion limit? Yes 0 No IiI' 
Affecteds;mples: &.. ......? a??tU..t C'aZ::' ,-r:tJ u=t." (":Til ~j~B.t;i 
5= ,..--' .. c .a:- ... 4 >;-X d ~ ~ ... <.e;4 .. iiu 

Reviewed 8y: d."': A .b ~ Data: -=J";""ot1.~~","0"",",7...a<L _____ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level3-DV3) 

Page 7 of 16 
3.3 Fielc1lRinse.'Equipment Blanks 

Was a field/equipment blank analyzed as required by the E?A method or OAPjP? Yes Gt' No 0 

Lis: below analytes detected in the field blanks. NOTE: For sail samples. calculate blank values using 
di;aS'Jon weights and volumes. 

4.0 

Colla:lian 
Ca!: Elank ID 

nequired 

Analyta Cone. 

Sar.o?les iiffected: ___________ ~:::_~=----------------

NoD 

If no. i •• concentration of AI. Ca. Fe, or Mg lower than in ICS? Yes 0 No 0 

Reviewed Sy: t::-...:.. A ~ Lr Date: .......:,s;9,~""-!~:;...;...'/ A,-7L-~-=--____ _ 

AI..~·;.:"W;t"SNL:SOP~C"Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level3-0V3) 

p-,. .. G.: ... N", cl:t;...- ',0 - ftcf. S:c e L~::-~ 
If no. list below all anaJytes which did not meet ·"R criteria and in which lhe ccncentliltion of AI. Ca 
is higher than in the JCS: 

Date Analyte ACion 

Are any resul:s > lo!.. for those analytes which af'!! t present in the ICS solution A? Yes 0 No 0 

II yes. results >2 (abs:llute value of the I indicate either a positive or ne;ative inte!'ieren:e an: must !:e 
qualnied. 

Sam;lles .. ;;e:teo: __ ~~ __________________________ _ 

Briefly sOJtnmari:e errors and assoeiated ae:lOns wilen ca:a ~.:aii:y 

·5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS analy::eo at required frequency? Yes [3"" No 0 
Sam;lles atfected: ______________________________ _ 

.. 

Reviewed By: 

Al..'Z';: W?SNL:50l>3C44C.Fil 

I 



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

List below any LCS recoveries not within limits. 

,0;> s.:·OJ 
;;.v. 0 
A:ti1C1m.nt C 
"age (J 01 lIS 
Juty IS04 

Page 9 01 16 

Pre~aralion I I I I Date Analyle °/.R Action Samples Affected , . 
,1.,.'- .='.JI.JI ~_eAtI 113~ 1:2L"_~ .c~~.~ I' /~ ''p . 

I I I I 
, , 

1 

I I I I 
I I I I 

I I I I I 
I I I I I 

I I I I 
I I I I I , 

6.0 LABORATORY OUPLICATE ANALYSIS 

Were :a~ralory dupiicates analy:ed at require~ frequency? Yes i7 No 0 

II 

~ 
~ 
II 
11 
" 
ii 
I, 
If 

Sa~;rI;S an::!5!d: __________________________ _ 

Was la:::o.2lory dupli:::a!e analysis pe!"lormed on field or equipment blanks? 

5a::1;Jles affected: __________________________ _ 

. , 

Is a:"ly value for sample duplicate pair <POL and the other value >10xPOL? Yes 0 No [3"" 
Samples affected: ----------------------------------------

e Reviewed ey: L..;.. ~ b li Date:. dHi1f' 

&ti 
3tJ..:J '1. :r-
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-0V3) 

Pa~e 10 01 15 

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

Sample I I Preparation I I POL I RPO I Sa 
10 Matrix Date Analyte Action ~ 

I I I I I 1 ____ I 
I I I -1....& ...J.--"1 I 
I I I J~ 

. I I I -, I I ....v-l~ r- I I I . 
I I~ I I I I I 

I ~I I I I I I , ............... , I I I I I I ! 

Che::k fcr t:ar.s::nption.-calculation errors. Briefly summan:e errors and associated a::tions when cata quality 
mignt haVe been aff==ed. 

7.0 FIE!..D DUPLICATE SAMPLE ANALYSIS 

Were field duplicates c;)lIected at the frequency indicated in the E?A method or OAPjP? 

Yes 13' No 0 

-

11 yes. c;ualify data associated only with the field duplicate pair. Calculate RPDs for each analyte in which bolh 
values are greater than the IDL 

~ I, 
~ 
II 

II 
Ii 
" .. :, 
ii .. 

Is any value for sample dupncate < practical quantitation limit (POL) and other value > 1 OxPOL? Yes 0 No Er 

Reviewed Sy: ;;;....:. tI:z::. if Date: :r;b~/f!C 
A!..7·~·WP.SNI.:S"P3D':'::"1 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation l..evel 3-DV3) 

~O? s.,:.:;.:i 
~.v 0 
J..::.oIC'lr.;e:"l.t : 

;:'~!1' ~5 Of 115 
Jlody lSiL 

Pag! 11 of 16 

Samples affected: ___________________________ _ 

List !:lelow the analytes that do not meet RPD or POL criteria. Use the same criteria 2S those used for 
laboratory duplicate analysis or criteria specified in EPA me!hod or sampling plan • 

. , 
j: 

I I I ij /. 

i! 

Check fer transcriptionfcalculation errors. Srie11y summari%e errors an:! associated actions w~n ca~a quality 
mi;ht hay! been affects. . . 

S.O MATRIX SPIKE ANALYSIS 

NOTE: This mztrix spike is a predigestioniprerJistallation spike. 

Was a rr.atrix spike prepared and analyzed at the required frequen:y? Yes 13"" No 0 

Reviawed Sy: ;::. • A ~ ..b- Date: --9-,...:;6:;-=:~~/ Ac..cr""cOl.--_____ _ 
. ~ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-0V3) 

Page 12 of 16 

Were matrix spikes pelfonned at the concentrations specified by the EPA method? Yes r::r No 0 
Samples afteced: ___________________________ _ 

r-Y £i. 8/~1:. /rJI'f S ri ~ 
Was matrix spike analysis performed on field or equipment blanks? Yes ~ No 0 . ~jl/Ir "'14~IIS SAwtfk 

If equipment or field blanks are the only aqueous sampleS. mauix spike analysis may be periorm~d;.':loYlever. 
manU: spike samples must be present ior the other malric!s. . . 

Sam~esafte~ed: ___________________________ _____ 

Lis: beiow the -:. re:overies tor analytes tha1 did not mest :he c:ite~.a: 

Analyt! 

Check for transcription/calculation errors. Also Check to ensure matrix spike concentrations are not affeded by 
sample dilutions perionned.. If matrix spike concentrations are diluted below or dose to IOL based on sample 
dilutions penarmed. USe professional judgment in qualilying data. Ensure !hat the laboratory performed sample 
dilutions only when necessary sf indicated by OA/QC requirements. Briefly summarize errors and associated 
adions when data quality mipht have been affeded. 

Reviewed By: /1.-":".,,£ ~ Lst-- Date: _...:::.$;'7'~"_""';. __ "l"'7'f .... 9~1L------, ;4 
AL.2·s.:.wP.SNL:SOP3O&.:C.i\1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level3-DV3) 

iC? ~.c:l 
~.v C 
~=:::un~1 C 
""9947 01 liS 
J:JIy lS~ 

Page 13 

NOlE: If preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate ether 
exc:ursions in matrix spike recovery are caused by sample matrix e~edS or poor digestiol! eflicienci and/or 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is 0':. an preparation 
blank spike recovery tor selenium is 92%. this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicate injections present tor each sample. including required ac analyses t reqoJired if MSA is 

don:)? Ves 0 No 0 

Samplesaffe~ed: ____________________________________ ~~----------------------

V:=re pos:::igestion spikes anal~'Zed for samples. including 0 sa;:-oples? Yes 0 No 0 

Were pos:diges:ion spikes analy::e: at the required co NoD 

Sam:lesaffec:ed: ____________________ ~-----------------------------------------

with postdigestion spike reQvery <40%? Yes 0 No 0 
Sam;:>les affected: ____ -,"'-____________________________________________________ _ 

• 

MSA Anal . (Method of Standard Additions)-MSA is required when serial dilutions are not with:: 10%. Was 

MSA re Ired for any sample but not pertormed? Yes 0 No 0 

MSA calc:ulations outside the linear range of the calibration curve? Yes 0 No 0 

e Reviewed Sy: #-.:.. d.>:? -L..?-oate: ___ ~~~..A!~:::..Ii/J-i...!.t:;..JI.y------
A!..~.~ W~SNL:SOPlO44C.;;2 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafJdation Level 3-DV3) 

NOTE: Ensure the spiking c:ancentra1ions used ior MSA analysis were:.JO....v
t:lncemration or absorbance. 

16 

Samples at:ectecf: ______ ...".,...::::;..--------------------

),j, d. z: _ .. y _Z • .R Alll OG ......c.,....~.;r 
10.0 SEnIAl. DIl.UTlON ANALYSIS ~H ... ' J:..;t;: p. «i_~. ~ c.- ' i!!:f..t a-c.;UoIfIoVo 

NO'iE: Se~.al dilution ar.alysis (ICP) is required only tor initial con:entraiitlns equal to or ere!!:r than 

11 a;:lPJica=le. was a serial dilution performed for: 

::=::-,20 samples? Yes 0 
:;=:::'1 matrix type? Yes 0 

NoD 
NoD 

Samples ajj=cted: ______________ .:-_""?~ __________ _ 

Us: be!cw results whi:.'l did not meet criteria of -toO <1 C~~ to nalyte t:lncemrations gl'S:!tr man SOxlDL 
cefore ciit.-:::n: 

'I' Analys:s I Date Sample 10 . Action Samples Aftected 

l:r-----~---_+~~--+__+--~-------4---------~ 

for calculation errors and negative interferences. 

h:viewed :y: J{,. -':".tE &: .4 r Date: --"~~*==.l/:....)~.r;'_y'S_. _______ _ 

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

".0 SAMPLE RESULT VERIFICATION 

1'.1 Verification of Instrumental Parameters 

";'C~ g..:·CJ 
;;"Y.O 
oI.::aClm@nIC 

F~~~ 49 af liS 
July 1994 

Page 15 of 16 

Are i~lUment detec::ion Hmits present and verified on a quanerly basis? Yes 0 

Are IOLs present for each analyte and each instru~nt used? Yes £!( No 0 

NoD 

Is ttle IDl greater than the required deteC:ion limits tor any analyte? Yes 0 
(If tDl > required detec-Jon limits. flag values less tI".an 5xIOL) 

No (3'" 

Sam;;tes aftected: ______________________________ _ 

Are Ie;: lraere!emlm: CorreC:ion Factors esta;,!istled and verified annually? Yes 0 

Ar: Ie;: Linear Ranges es:abi:sned and veriiied quarterly? Yes 0 No U AJI;- Apfhc..,.JIe. 
Il r.o:: lor any of the a:;,o\'e. review problems and resolutions in namllive repor:. __________ _ 

'1.2 Fieporting Requirements 

Were sample results reported down to the pal? Yes Gr No 0 '. . 

It no. indicate necessary correCtions. ________________________ _ 

Were sample results that were analyzed by lep for Se. n. As. or Pb at least SxIOL? Yes 0 No 0 

Were sample weigtits. volumes. and dilutions taken into account when reporting sample resul!S and detection 

limits? Yes 0 No 0 ".liT AfI'/~e 

Reviewed Sy: Date: -=-fr~ ..... ;,;t...:./ .. /~C;~~'___ _____ _ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation level 3-OV3} 

Page 16 of 16 

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

were any sample results higher than the linear range of calibration c:Jrve and not subsequemly reanalyzed al 

the appropriate dilution? Yes 0 No 0 /Jot- "'ppJ,'t:ifblc.. 
Samplesaffeaed: ____________________________________________________________ ___ 

, 1.3 Sample Quantitation 

C:'sQ< a minimum of 10% of positive sample results for transcripti:n cai:ulazion erro:-s. S:.:mmar'.:; n"cessart 
:::::':::)ons. It errors are large. re~est resubmlttal of I~o~ory :;a:l\a;!. 

Commems: 

A;:1prove: :y:' 

Oat:: 

',ask/Pro;e:: Leader is responsible for approval of data set. 

i;eviewed =y: .e:. ' .. d z=' L.r Date: dt 11K 
--~~~~.~~--------------------

.. 
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Qualifier 

A 

AI 

A2 

B 

BI 

B2 

B3 

] 

11 

p 

PI 

P2 

Q 

R 

U 

Ul 

UI 

List or Data Qualifr=s \lied in Data Validation and Associated Comment Responses 
Comment 

Laboralmy acc:uncy and/or biasmcasurements for the associaled 1...:1OOra(01)' 
Conuol Sample (LCS) do nOI meet acceptance criteria. 

. .' . 
J.abcmIrory acc:uncy edlor bias measurements for the assoc:iaIcd Surrogate 
Spilcc do not meet accepwu:e. crite:ria. . 

. -
J.abcmIrory accuracy lJIdJor bias meaSurements for the assoc:iaIcd Matrix Spike 
(MS) do not meet acc:eptaI1C:e criteria. 

Analyte pteSCIIt ia laboralory method blank 

Analyte pteSCIIt in trip blarlk. 

AnalyIC present in equipment blarlk. 

Analyte pra=t ~ COIIuDlring CIliIntioa. blank. 

The avocilU'd value is an estimmd quantity. (Note: this qualifier may be used 
in conjunction with other qualifi=s fu.. AJ) 

The method requimnents for sample Plcsa 1Iali~ wen: nOl met for 
the sample analysis. The auociared value is an estimated quuti1y. 

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

I.tborarory precision measurements for the Laboratory Control 
Sample and duplicate (LCSILCSD) do DOt meet acceptance criteria. 

1.aboralmy precision measurements for the Mattix Spike Sample ~d -
associ,.,.", duplicate (MSIMSD) do nOI meet acceptanCe criteria. 

Insufficient quality control data 10 derermine laboratory precision. 

Quantilation limit reported does nOl meet Data Quality Objective (DQO) 
requirements. 

The data are lUIusable for their inre.nded purpose (Note: AnalyIC may or may not 
be present.) 

The analyte is a common laboratory contaminant. The associated IeSUlI is less 
than teD times !he concenU'ltion in my blank. 

The anaIyte was also detected in a blank. The associated IeSUlt is less than five 
times Ihe concenU2tion in any blank. 

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

• This is not a definitive list. Other qualifiers arc potentially available, see TOP 94-03. Notify Tma 
Sanchez 10 revise list. Upcbted:March 10. 1998 

.. 



:-1Ic::_5~rJ.A;;;L...,;_..:::c.=c.;..:.r..:.'"A..!..-____ _ 

- .... 
No. 

CCT'A-S1-A - .. E

. D"f)-E6 

.•.. :. 

1.2/- -&:1. -1/ 

( I.Dxl 

0:n3 CI:l.Ssiliction: 1'Jn. -.. Ie. c:: 
DV -

Comments 

/ ' 

Sample No./Fl'2ction No. • This ... -zlue is located on die Chain of CUStDdy in ~e ER Sample Id field. 

/ 

Anal~"Sis • t.::se valid test meU!ods pro\ided below or if the result applies ttl an individual analYle within a test method. 
use die CAS number from the analytical dzla sheet. 

DV Qualifiers - The entry will be liken from die list of \'3lid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact T \112. Sanchez to eootdinate adding them to the list. 

Comments - This is only to be used ira comment associated with the qualifier is nOl appropriate. needs modification 
because of an unusual cin:umstance. or additional clarification is \\'IlnIlted. 

Test Methods - Anions_CE, EPA60JO. EPA6D20. EPA'?470.'1. EPA80ISB. EPAS081. EPAS260. EPA8260-M3. 
EPA8:!70. HACH_ALK. HACH_ N02. HACH_N03. :'1EKC_HE. PCB~SC 



List of I>a1a QualiflClS used in Data Validation lUId Associated Coinmcnt Responses 
Qualilic:r. Comment 

A Labora1ory lICCIJ[3C}' and/or bias measurements for the associated L:1boralory 
Control Sample (LCS) do not meet acceptance crileria. 

AI J...abcmI!ory accuracy and/or bias measurementS for Ihe associated SUITogate 
Spike do not meet acceptaDCe criteria.. 

B 

Bl 

B2 

B3 

J 

11 

J2 

P 

PI 

P2 

Q 

R 

u 

UI 

UJ 

.' 

LaboratOIy accuracy aDdIor bias measurements for the associated Matrix Spike 
(MS) do not meet acceptanc:e criteria.. 

ADalyte praent in laboratory method blank 

ADalyte prescIIt in trip blank. 

ADalyte praent in eqWpment blank. 

ADalyte JRSeDt in continuing calibration blank. 

lbc associMtd value is aD estimated quamiry. (Note: tbis qualific:r may be used 
in conj1mclion with other quali~ fu.. AJ) 

'The method rcquimncDIs for sample pracrvaUonItcmpcrature were not met for 
the sample ualysis. The assoc:iMtd value is aJI esQtnated quantity. 

'The holding lime was exceeded {or the associated sample ualysis. The 
associared vaI\IC is aD estimated quaDtity. . 

Laboratory precision measun:ments for the Laborarory ConIrOJ 
~ple and duplicate (LCSILCSD) ~o not meet accepun~ criteria.. 

Laboratory precision measurements for the MaIrix Spike Sample Wi -
associated dupucate (MSIMSD) do not meet acceptuce criteria.. 

Insufficient quality CDnII'OI data to detcnnine laboratory pr=ision. 

Quantitation limit reported does not meet Dara Qua1i1;y Objectiw (DQO) 
requirements. 

The data Ire lDIusable for their intended purpose (Note; ADalyte may or may not 
beprescnL) 

The ualyte is a common laboratory contaminanL 'The associated result is less 
than leD times the concentration in any blank. 

The analyte was also detected in a blank. 'The asrociated result is less than five 
times the concenttation in any blank. 

The anaIyte was analyzed for but was not deteaed 1'he associated value is an 
estima1e and may be inaccurate or imprecise.. 

.. This is not a definitive list. Other qualifiers are potentially available, sec TOP 94-03. Notify Tma 
Sanchez to revise Iisl. Updatecl:Marcb 10. 1m 

." 



Comments 

s 

Sample NoJFnaC1ion No. - This ,,-alue is located on the Chain ofClIStDdy in ~e ER Sample Id field. 

Analysis· t:se "alid test methods pro\ided below or if the result applies 1(1 an indhiciual anal~,e \\ithin a test mezhod. 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The cn1l)' will be taken from the list or \"3Jid qualifim and associated comments. If other qualifim 
not on the list are n~ded. conWict Tma Sanchez to coordinate: adding them 10 the list. 

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

Test Methods· Anions_C£. EPA6010. EPA6020. EPAi410:1, EPA8015B. EPAS081. EPAS:!60. EPAS260-M3. 
EPA8270. H.';CH_ALK. HACH_ N02. HACH_N03. )'{EKe_HE. PCB~SC 
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Sample Number 

.... .... .... .... i! i! 
... ~ . . 

fCCTA-57A-GR-069-C UJ,P,A:1 J,P J,P,A, UJ,A2 UJ,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 UJ,A2 UJ,A2 UJ,P,A2 J,A2 J,A2 

[cCTA-57A-GR-069-0-0.5-S J,P J,P,A; UJ,A2 UJ,A2 J,A2 UJ,A2 

CCTA-57A-GR-070-C UJ,P,A: J,P J,P,A2 UJ,A2 UJ,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 UJ,A2 UJ,P,A2 J,A2 J,A2 

CCTA-57A-GR-070-0-0.5-S J,P J,P,A2 UJ,A2 UJ,A2 J,A2 UJ,A2 
l~ 

fcCTA-57A-GR-071-C UJ,P,A: J,P J,P,A, UJ,A2 UJ,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 UJ,A2 UJ,P~ J,A2 J,A2 

fcCTA-57A-GR-071-O-O.5-S J,P J,P,A2 UJ,A2 UJ,A2 J,A2 UJ,A2 

CCTA-57A-GR-072-C UJ,P,A4 J,P J,P,A2 UJ,A2 UJ,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 J,A2 UJ,A2 UJ,P,A2 J,A2 J,A2 

CCTA-57A-GR-072-0-0.5-S J,P J,P,A2 UJ,A2 UJ,A2 J,A2 UJ,A2 

CCTA-57A-GR-OOO-EB UJ,A2 UJ,P 

" 

~'': 

i~ ... 
I- ~ 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJic1ation Level 3-DV3) 

HOL.DING TIMES 

CALIBRATIONS 

BLANKS 
4. • ICS 

5. 

c. 

I. 

a. 
9. 

10. 

j1. 

12. 

LCS 

DUPLICATE ANALYSIS 

MA TnIX S?IKE 

MSA 

SERIAL DILUTION 

SAMP!..E VEi=iIFICATION 

OTHEnOC 

OVEnALL ASSESSMENT 

,., (check mark} - Acceptable 
Other - Qualified: J - Estimate 

.; 

UJ - Undetected. estimated 

./ ./ 
vi .,/ 
./" _...;;..7_._'_ 

_1_ I L R - Unusable (analyte mayor may not be present) 

TOP ~·CJ 

Allacnmttnt C 
Pag. 35 cl lIS 
July ISS4 

-

, l/ 

JI#:. ~/9'l' 
~=¥':.I£p¥;): ;;;!P;U~: cf2.::4t·Q ~ 

~~~:?!ff;J5ltl~:~u--,~ 
REVIEWED BY: ?-.' d::S:: Lr 
DATE REVIEWED: ....s-h,1/trC 

7 

AL.'2·94'wP.SNL:SOPlO44C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

I 

O' 
J 

Page 2 of 15 



1.0 HOLDING TIMES 

.. 

INORGANIC CATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-0V3) 

TO? ~·CJ 
i;"y 0 
A=:hment C 
Pa~e 37 OllIS 
July IS&4 

Page 3 01 16 

List holding time criteria used to evaluate samples. incflCating which samples exceed the holding time. Holding ~,. 
lime begins with validated lime of sample collection. yI: 

I 
Holding Cays Holcfmg 

Action ,~ Time Tune was 
Parameter Criteria Sample 10 Exceeded 

I 

I I I I V.?l • .J ,.' .- I 
I I I I I l .-t' L. JI" I, 
I I I I I 1':,(", '''' n ! 

I I I I • II I A:'IR A ~I • 
I I I I • I \'/\~1~0) 

1\ 
I: 

I I I ! I "/ ,,vI ,~O ! 
I I I 6 / J'"'7 ~ 1" Ii 

II I I I ~. Li/\\.fI"i n 

\: 
I I I -~r.O --U II 
I I I / ,,~ )J II 

I: 
I , I / 

~I 
: • . n 

I 1 1/ i ij 

W", th, "'"'" ""'...-. "''''' .;7" 0 
Ust ~low samples that were incorrectly R served. 

\1 Sample No. I 1)oPe of Samples I Deficiency I Action I 
17 I I 

/f. I I 
/ I I 

I 7 I I I 
I / I I I 
I / 1 I I 

/ I I 
1/ I I 

" 

Reviewed By: i::::._' d;:::r-'L '!:/- Date: --=..:r~A::...e,~A~1...l1t,--_____ _ 
~"Z.;.: W;>.'SNL:SOP3044C.RI 

. 



TOPs.c41 
Rev. 0 
ACacNneftI C 
Paso 3a 01115 
,july tSs.c 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificatianNafidatian level 3-0V3) 

Page 4 of 16 

2.0 INSTRUMENT CALIBRATION 

2.1 Pereent Recovery Criteria 

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

Metals: ---------------------------Mercury: 
Cyanide: ------------------

Other. 

List below the analytes which did not meet a,{,R criteria for initial anc continuing calibration S".andards: 

I ICV/CCV I I I I ~ Analysis Date # Analyte ".M A:lion S~._ 

I I L r I ---- I 
I I I p I~~ ro:- I 

I I ~ 'f'~ I 
I I~ I I I 
! .-.----- I I I I I 
2.2 Analytical Sequence· 

Did the laboratory use the proper number of standart!s for calibratio!'l as described in the E?A method? Yes 

G1 NoD 

Have initial calibrations been performed at the beginning of each al".alysis and at the frequenC! indicated by the 
E?A method? Yes I!( No 0 

Have continuing calibration standards been analyzed at the beginning af sample analysis and at a minimum 

frequency indicated by the ErA method and at the end of the analysis sequence? Yes B'" No 0 

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

I 

I 

Reviewed By: t::..""':"'.A -z:: LJt- Date: --:;.f;;..,.c%=:.;1=~"_l6"_A1r"__ _____ _ 

AL~·~ Wp~NL:SOF'304.:C.Rl 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-DV3) 

TO;:> !04.QJ 
;;ev_O 
A::a::vnlltll C 
Fag. 39 01 lIS 
JuAy 1994 

Page 5 of 16 

Were the correlation coefficients tor the calibration curves for AA. Hg. CN. and other spectrophotometric 

methods ~.995? (Check calculations performed for calibration curves.) Yes @" No 0 
II no. list: _________ --:-_____________________ _ 

-
II Date I Analyte I CoeffICient I Action 1 ~: Affected 

I ./ I I- I ---- I 
I I ~ I 
I I I 
, 

I ---- I I I , 
j; ----' I / I 

C~=:k for transcription and cal:Ulation e:TDrs involving caDbration summary forms and raw data. Briefly 
s;;:nr.;arize errors and associated acrions when data quality mig~ have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Cominuing Calibration Blanks 

i-iave Initial and Continuing Calibration Blanks (ICS!CC6) been analyZed at the treqoJen..-y fa!;uired in the :?A 
me!hod? Yes Er No 0 

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

US1 ar.alytes detected in IC3 and CCSs below: 

NOT:;: For soil samples. convert blank values to mglkg using digestion weights and volumes • 
• 

! 
i 
II 
II 

A::2!ysis Date I'CSICCB No.1 Analyte I I "~und I . Cone. Detection Limits Action Level ~d 
I I I I fL~ _ ~ I 
I I 1 J, ~. ~ 

lJooo- I 
I I I ~..!- ;...v- I 
I I .....- ~ I I I I 

~ I I 

Reviewed By: ~ d,?:'; L:r Date: ,:f:4i',/f' g/ 
... L':l· ... WP.'SNL:SOP30"C.RI 



TO!' 1U.Q3 
I;ey 0 
~=:I"nenl C 
Fag_ 40 of 115 
July 1954 

3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3-0V3) 

Was one method blank analyzed for: 

Each of 20 samples? Yes 9" No 0 
Each digestion batch? Yes 9' No 0 
Each matrix type? Yes Gr No 0 
Both AA and ICP when both are used for the same analyte? Yes GJ' No 0 
. or 

At the frequency indicated in the EPA method or OA?j?? Yes 9'" No 0 

Page 6 01 16 

NOTE: Method blank is the same 2S the calibration blank for mercury and for wet chemistry ar.:!ysis. 

List analytes dete:1ed in method blank samples below. NOTE: For soil samples. be sure to c;a,::Ilate b!ank 
values using digestion weights and volumes. 

I Preparation Analyte Conc. Required Aclion Level 

II 
Date Detection 

Limits ~ __ • 1'\.11_-

Ii I I I I ~ ~ .......-1 I 

jl I I I I .-U-~ I 
Ii I I I .... :JI-oc:?ti:? I 

I: 
I I lIA~~ ~ I 
I I ........ P"'J, ~, L. I 

I I ~ V 1\\.1 -Q-' I I 
I I ~ I I I , ....,....r. , I I 
,..........-- I • I I I 

Is c:oncentratJon in the method blank below the. detection limit? Yes ~ No I:!r" 
~Jtw ' 

Affected samples: $, , rl • 0 a. • ~z:: OM 1 d' ,.L, (d • ...c J[' J .., aT- p 
(o/', !",T"J,PL 57 ,ee d '.cd A 9 < > ~x"p"-I 
k6"V' ,t=;&'. d cLz;:-: </41 4~ 'g 

Reviewed By: ;t;:.-.:.. dX .. ~ Date: ..s-4-~ It; s: > 4P 

A!.. •• ;,:.WP.'SNL:sOP304&C.Rl 

: , 

'" 

I 



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

3.3 FieldJRlnselEquipment Blanks 

'OJ:) !U·:3 
r;~y_ 0 
~:acn:nent C 
".~.41 cf 115 
J",y lS>< 

Fage 7 01 16 

Was a field/equipment blank analyzed as required by the E?A method or OAPjP? Yes Gf No 0 

List below analytes detected in the field blanks. NOiE: For soil samples. calculate blank values using 
di;estion weights and volumes. 

Required 
C:lile:tion Samples 

Affected 

~~~~~~~~~~j 
I wt:. f) D/ ~X 

4.0 lep INTERFERENCE CHECK SAMPLE ANALYSIS • • "vel c... ,. ... ~.,..;~ 
Was an ICP interference check. sample (ICS) analyzed at).he beginning and end of a nJ~ or at least twice every 

6 hours? (Not required for~, Mg. K. and Na) Yes Q' No 0 
Samj:lles affected: ____________________________ _ 

Are the values of the ICS for solution AS within BC-120%n? Yes g/ No 0 

If no. is the concentration of AI. Ca. Fe. or Mg lower than in ICS? Yes 0 No 0 ~r AlI'j,~ .. J/e 

Reviewed By: C /I z: ..L..r- Date: ~lf /t;", 
AL'2~.wP.SNL:SO~C.i'\l 



TOP 8oC-03 
Rev. 0 
AlIadvnenl C 
Page '2 of 115 
.July 1994 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data. VerificationNaiidationLevel3-0V3) 

Page 8 01 16 

If no. list below all analytes which did not meet eMl criteria and in which the concentration of AI. Ca. Fe. or Mg 
is higher than in the ICS: -Date I Analyte %R I Action SarnolAP _wled 

I I 1.0} ..r' ~ 
I rYI~ • I 
I ~ ~~ I 
I ----- I ..... I 

I ....---r I I I 

Are any results> IDL for those ar.alytes which are not present in the ICS solution A? Yes 0 No [3" 

If yes. results >2 (absolute value of the IDL) indIcate either a positive or negatIve interlerence and must be 
qualiiied. 

I 

Samples atfected: _____________________ ~--------

Che::k for transcription'calculation errors. Briefly sunvnarize errors and associated ac:ions when ca:a ~.:aiity 
might have been affec:ed. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

Was an LCS ar.al~ed at required frequency? Yes if No 0 
Samples affected: _____________________________ _ 

Reviewed By: L AI' a?;;; .il Date:--:;,~,o;...::4~~'-'9;....:~=------__ 

Al..~ ••• VWp.'sN1.:s0n044c.Rl 



INORGANIC DATA ASSesSMENT SUMMARY FORM 
(Data VerificationNaJidation Level 3-0V3) 

List below any LCS recoveries not within Omits. 

iOP s;,:·OJ 
;;"'.0 
A::adlm.nl C 
Pilg. 43 or 115 
J.-y !l1!04 

Page 9 of 16 

Preparation I 
Date Analyte I -leR I Action I Samples A~edeq 

t 3I'I"""61~1 J/tSl!JAlic. I ~" l;t/-J~' ·'~~d. ;t'::' ~ L'l: '.1 

w..,n /3f/i ~,lvel2. I,.,or Lf'D-/.:1D ,l.CSD~~ .. :::;;;;:::!. ,,~- ~-
. - ~ , 7'-

I I I I ,.- , I 

I I I I I 
I I I I I 
I I I I I 
I I I I I ,. 
I 
I 

6.0 lA30RATORY DUPLICATE ANALYSIS 

Were laboratory duplicates analyzed 21 require:! frequency? Yes [3" No 0 

I 
I 
II 
" 
II 

Sam~'es atie:tsd: ------------------------------------------------------.... 
W'5P:'1hf . 

Yerl!f" No 0' £8 I"ly .. 
Af •• IIS SA"",! ~ 

Sar.l;:!les atfected: ________________________________________ _ 

Was laooralory duplic:a:e analysis performed on field or equipment blanks? 

Is a:'ly value tor sample duplicate pair <pal and the other value >10xPQl? Yes 0 No g/ 
Samples affected: ------------------------------------------------

Reviewed By: ,t::.. -.:... .d ~.L;t- Date:.. ___ s;"r~'"".=;rr_/;~f 1:'&-____ _ 
AL.~.;.&.Wp.SNl:SOP~C .nl 
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July 19$W .. 

INORGANIC DATA ASSesSMENT SUMMARY FORM 
(Data VerificationIValidation Level 3-DV3) 

Page 10 of 15 

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

Sample 
10 Matrix Action I.' Samples 

A.'fe::ted 

I ~ 
Check for tral".s:ription.'calC'Jiation errors. Briefly summarize errors and associated actions when data quality 
mIght have been atfe::ed. 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field dup~a~s collected at the frequency indicated in the EPA method or OAPjP? 
Yes 0 No@' 

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

Is any value for sample duplicate < practical quantitation limit (POL) and other value >, OxPOL? Ves 0 No 0 . 
~rAffl;~ 

Reviewed BY:~ d 4 U Date: rAt Iff" 
--~~~~---------------

AL"2·I'-\.WP.'SNL:SOP304&C.I\, 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verificalion/Validation Level 3-DV3) 

":"C?~·~ 
~y 0 
I-.::aaU'n«!'\! C 
rag. 4S 01 115 
July 15,4 

Page 11 01 16 

Samples affected: ____________________________ _ 

LiSl below the analytes that do not meet RPO or POL criteria. Use the same criteria as those use~ for 
laboratory duplicate analysis or criteria specified in E?A me+.hod or sampling plan. 

II I I Collec:ion I RPO I Control Umit I I~ I ... ;:. .•. 
II Sample 10 Matrix Oate . Action ,. -A .. ~ .u:. •• _d 
I' 

II I I I I i ---- , 

I! 
, 

I I .I.¥'~~ I 1 

I I I L 7. ~'i II 
:1 I, I I Nf)~ ....... ~lJ ~v J I 

Ii I ~ / f' I I ; 
0: ! 

1/ ~ I I I I . 
!I , 
i'~ j! 

, I I I i • . 

Check lor transcription:calculation errors. Sriefly summalte errors an::! associated actions when ca~a quality 
ml;nt have been affects. 

B.O MATRIX SPIKE ANALYSIS 

NOT:.: This matrix spike is a predigestionlpredistallation spike. 

Was a matrix spike prepared and analyzed at the required frequency? Yes GJ' No 0 

~ 
~ 

I 

R~viewed By: Date: - .... <;r~ .... ;.::l;;;....:...,. ~/,"-,. _____ _ 

.' 
Al.~.i-I W?SNL:SOPlO-UC.Rl 
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INORGANIC DATA ASSesSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-0V3) 

Page 12 01 16 

Were matrix spikes pettormed at the concentrations specified by ttle EPA method? Yes [3" No 0 
Samples affected: ____________________________ _ 

,.../ £l' 5/"* 1 "IVIy Was matrix spike analysis pettormed on field or equipment blanks? Yes L!I No 0 1 l'#f"U'4S $,A""'c 

11 equipment or field blanks are the only aqueous samples. rnc-uix spike analysis may be performed: however, 
matrix spike samples must be present for the other ma1riees. 

Samples affected: ____________________________ _ 

List beiow the % recoveries for analytes that did not me!! the c:'iteria: 

Sam;>le 
10 Matrix I ? reparatio n il 

Date Anal)'!! %;:; Action Samples AMected ~ 

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

Reviewed By: Date: . ~4.,!tf' 
-~,~~~j~~---------

Al. ~.s.: WP.SNt.:SOP304.lC';11 

ZcAP 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-0V3) 

~::z~ment C 
Fa? 1.7 of 115 
J:o'y 1!;~ 

Page 13 of 16 

NOTE: If preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digestion efii::iencies andlor 
problems with matrix spike solution. For example. if matrix spike recovery for selenium is 0% and preparation 
blank spike recovery for selenium is 92"10. this may indicate sample matrix effects. 

9.0 FURNACE ATOMIC ABSORPTION ANAL YSrS 

Were duplicate injeC'Jons present for each sample. including required OC analyses (not reCj'.Jired if MSA is 

c:lne)? Yes [3"" No 0 
Samplesaffeded: ________________________________________________________________ __ 

W"re .,osloiges:ion spikes anal~"Ze::i for samples. including OC sarn;lles? Yes I]" N:l 0 

Were posldigestion spikes ar.alyze::! at the required c::mcen:;-atioA? Yes (!( No 0 
Sam~i:s aiie:t!!d: _______________________________________________________________ _ 

Was a dilution analy:ed tor samples witt! postdigestion spike recovery <40~~? Yes 0 No [3'" 
Sa~lesaffeded: ______________________________________________________________ __ 

MSA Analysis (Method of Stancard Adcfrtions)-MSA is required when serial dnutions are not wittI:: 10%. Was 

MSA required for any sample but not performed? Yes 0 No 13" . 
Are MSA calculations outside the linear range 01 the calibration curve? Yes 0 



TOP "·03 
Mev. 0 
A::ac.menl C 
Pag_" of tiS 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNarldation Level3-DV3) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used tor MSA analysis were at 50-100'-. and 150"/. of sample 
concentration or absorbance. 

Samples affected: ____________________________ _ 

10.0 Scn/Al DILUTION ANALYSIS 

NOT:: Ser.al dilution analysis (/CP) is required only for initial con:ernrations equal to or greatsr than 1 Oxl~L. 

If aO;liicable. was a serial dilution perlormed for: /III tlpf//C."'/'/f!. 

Ea::1 20 samples? Yes 0 NoD 

E.acl1 matrix type? Yes 0 NoD 

Sam;lles at:e::teo: 

/' . 

L", ",~ ,,"", w,,",' dd "~ ""~ -'" 01 %7' """" .. _'" .'''''' Ih" ''''DL 
eetore dilUlion: 

Anal)'Sis I Sample 10 I A 0 •• -71 I I • 
Cate .... ~" IOl ·~O Action I Samples Affe:ed 

1 I 1/ I I I I 
I I ./t' I I I I 
I I ./ 1 I I I I 

V I I I I I 
I /1 I I I I 
/ I I I I I 

Check for calculation errors and negative interlerences. 

• 
AL'2';;': WP.SN":SOP3DUC.l'll 

I 



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

11.0 SAMPLE RESULT VERIFICATION 

11.1 Verification of Instrumental Parameters 

iO? g..:·CJ 
n_V.O 
J..:-.ad'>menl C 
~a9" 49 01 llS 
JUly 19901 

Page 15 of 16 

Are instrument detection limits present and verified on a quarterly basis? Yes 0 No 0 AI, f AI'pJ,&"'J/~ 

Are IOLs present tor each analyte and each inStrument used? Yes B' No 0 

Is the IOL greater than the required detection limitS tor any analyte? Yes 0 
(II lOt. ,. required detection limitS. flag values less than 5xIOL) 

NoGt 

SamplesaffeCled: ______________________________________________________________ __ 

Are Ie? Imerelement CorreC'lion Fa:tors established and verified annually? Yes 0 NOU 

Ar: I:? Lin:ar Ranges established and veriiied quanerly? Yes 0 No 0 U" 1"' Alfh;;,..; k 
11 r.c lor a:'ly of the al)ove. review problems and resolutions in nam:tlive report. _______________ -.:. ____ _ 

11.2 Reporting Requirements 

Were sample resultS reponed down to the POL? Yes G( No 0 
, 

If no. indicate necessary corrections. __________________________________________ _ 

Were sample results that were analy%ed by Ie? tor Se, Tl, As, or Pb at least 5xIDL? Yes g/ N~ 0 

Were sample~~h1s. volumes. and dilutions taken into account when reporting sample results and detection 
limtts? Yes ff No 0 . 

Reviewed By: ': K . A X V 
Al:;z·~.W?SNL:SOP30.0.:C.;h 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veritication/Validation Level 3-0V3) 

Page 15 of 16 

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

Were any sample results higher than the linear range of calibration curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No 0 #,-1 A?I'A~",.6/e 
Samplesaffeded: ____________________________________________________________ __ 

1'.3 Sample Quantitation 

Check a minimum of 10% of positive sample results for transcripiion·cal:ulation errors. S:.rmmar'~ necessarf 
c:me::lons. II errors are large. re::r.!est resubmittal of laboratory ;::a:kage. 

Comments: 

Approved By:" __________ -:-__ 

Date: 

°Taskl?rojed Leader is responsible for approval of data set. 

;:;eviewed Sy: ~ L ;z:;' Lr 
P.!. •• ;.I.\YP.SNL:SOp~C.Rt 

: 
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Qualifi~ 

A 

AI 

A2 

B 

BI 

B2 

B3 

J 

JI 

12 

P 

PI 

P2 

Q 

R 

U 

Ul 

U] 

'. 
List or Data Qualifiers used in Data Validation and Assoc:iatc:,d Comment Responses 

. Commc:nt 

Labora1oJy ~ and/or bias measurements for the associated Laboratory 
Control Sample (l,CS) do nOI meet acceptance criteria. 

Labcmuoty acc:uracy and/or bias mcasun:ments for the associated Surrogate 
Spilcc do not meet ac=ptance criteria. 

.' 

, LaboraIory accuracy and/or bias measurcmc.nts for the associated Maaix Spike 
(MS) do not meet acccp1anCe criteria. 

Analyte PreseDt ill trip blaDk. 

, ADaJyte present in'equipment blink. 

Analyte preseDt in CODtinuing caJiblation blank. 

The ISSOCiIled wive is _ eslimatecl quantity. (Note: this qualifier may be used 
in conjunction with olber qualifiers (i~ AJ) 

The method requirlllnCIUS for sample preservalion/tcmpen1Ure were not met for 
the sample ualysis. The associaled value is _ ",-"imated quantity. 

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

Lahcnrory precision measurements for the Labcntory Control 
Sample and dupJicarc (LCSII,.CSD) do not meet acc:cpwu:e criteria. 

Laboratory precision measurements for the Matrix Spilcc Sample;.n(f -
associated duplicarc (MSIMSD) do not meet acceptance criteria. 

Insufficient quality control data to detetmine laboratory precision. 

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

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

The analyte is a common laboratory contaminanl 'Ihe associaIed result is less 
than teD times the concentration in any blank. 

The analyte was also dercc:ted in a blank. The associated result is less than five 
times the concentration in any blank. 

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

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



Sile: :5M, C, TA , 

fr!(f))~~ CWSifiCllion: AR'COC: f/~~}f:y ~i~elz.,'c. S 
S:lmpic' 

~ I DV 
fr.Jction No. An:lI~'Sis Quahfiers Commrots 

IV rL~ • .P!',/ " .0 ~ 

~ l .4- -
I f 

b 4-.;;6: • 'L~ ...... ,., ... .J"~ , 

~C .. I. • ,. ... ~ ........... -/:;;;, L 
I , 

L J!l.. 

~ ~ 7~ 

I 

'. -

Sample NoJFraction No. - This '1llllue is loaled on the Chain of CustOdy in ~e ER. Sample Id freld. 

Anal~'sis - t.:st ,.Iid test methods pro\'ided below or if the resuh applies t(l an indh'idual anal~'le \\ithin a lest method. 
use the CAS number from the analytical <1m. sheet. 

DV Qualifiers - The mIry will be taken £rom the list of \.Iid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contact T JIll Sanchez to coordinate adding them to the list. 

Comments· This is only to be used if a comment associated with lIle qualifier is not appropriat~. needs modifiCllion 
because of an unusual circumstance. or additional clarification is warranted. 

Test Methods· .~nions_CE. EPA60JO. EPA6020. EPA7470·'I. EPASOISB. EPASOSI. EPAS260. EP.J.3260-M3. 
EPA3270. HACH_ALK. HACH_ N02, H.-'lCH_N03. "tEKC_HE. PCBRlSC 

I 

. 

. 

I 

I 
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ANALYTICAL RADIOCHEMISTRY DATA VAUDATION e . CHECKUST (CONTINUED) 

ProJeot Nllme Sit. Nllmo I 
laboratory NemwJob NoAetch No. Chain Df Cu.tody No. 

Analyaia ~thoc:I • . - ParaIMter LIst: I 
REVIEW ITEM YES NO NA COMMENTS I I 

i 

4. Prepenltion; SnliI1l pRlCeduI'll? ./ 
H. ANAL. YTE DETECTION ~ ~ 

I 

1. [)election limit samplaJbalCh speclrlc? 

I 
V I 

2. Errol3l evaluatad'? ,/ 
/ I 

3. Faile pOlilivecinegatlve5 5UCpeeted1 t/ 

Ksvie_d by: t::. . 
tI..~ ~ rt-

rf)~~~~Y' 
.{}~- A.e'~~_, ~ ~. ~ 
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ANAL '!TICAL RADIOCHEMiSTRY DATA VAUDIA TION 
CHECKLIST 

lJU I'j~L J:i.r 
tNeme <\-.~ -5"~AC.L TA I ~.~ ..... ~ ~.:J.-IS:"" ""ll 

•• . "-'-. u_ --.~., N~ C IJ 1'. F / t; 9 ()~ ~ i !chaln at ,No, S.NI.::L, I '9 
J f~A 94f}.1) / USt: Zn .. _ A/~/Be.t-"'" 

..... 1------rn.;... .... _' ... ';.;."', .... ;.;...;.-.. rrEM------I:;;S- NO NA 
I A. UI"I' ""U~ TIMES ~ . !5§ I fI 

,. Preparation and anatysla holding times -< H l... V ( 

I, 2. : oa~i ./ weekly -' at ;--
....... u .. y 

i 3. Met? -~ 
C. '" ..... a " .... n I .. """' ............ ""PLE£' 

,. Standard: Independant, cenifiad refelllllCe ,-
material? " 

. ' 

'. 

d, 

2. Matrtx: Matrtx _ v' . • 

3. ~r.. . Endr. • r _.( -

. 

. 

:. 4N4~YnCALYI~ Inc" ~~~~'~" ~~=-~ ______________________ ~ ________ ~ 
,. 'nicer. f"A--"! type, ' mel? .'" 

2. Ingrowth andlor decay. Co~ facto.. ./ 
applied? 

3. SOlids,,:; :., Planchane loading 
<5 .. '~ .... , 

~. OUI>UCATE 

1. Type: Lab or flald? 

2. F.9 ..... 9" .. "; Each balch? 

~ .'·"'st'he: MatrIx 
./ m'51'1 tt- L.~SlJ( ....... - "' ....... 
/ ~_ L2. , 

.' --. 

B-1 



Qualifier 

.·A 

AI 

A2. 

B 
.. 

BI 

B2 

B3 

J 

JI 

J2 

P 

PI 

P2 

Q 

R 

U 

Ul 

UJ 

List of Data Qualifiers used in ))ala Validation and Associated Commc:nt Responses 
Comment 

I..abcnIory accuracy. and/or bias measu.rernents for: the associated Laboratory 
Comrol Sample (LCS) do not meet accepWlCC criteria.. 

Laboratory accuracy andior'bias Di~~ for ~.~ SlIITogate 

Spib do Dot meet accepw1ce criteria. .-
I..abor2lory accuracy aDdIor bias measur=ments for the associau:d Ma!rl.x Spike 
(MS) do Dot meet acceptance criteria. .' . .. . 

ADalyte prCsent in labciratOsy incthod blank. : 

ADalyte present in trip blaalc. 

ADalyte present in equipment blaak. 

ADalyte present in COJItiauing calibralioa blaDk. 

1be assodared .. 111110 is an csIimared quantity. (Note: tbis qualifier may be used 
in coajuaetioa with other qualifim (t.e.. AJ) 

The medlod requirements for sample preservati~ were Dot met for 
the sample aaalysis. The associated value is aD r;srim't~ quatity. 

'The holding time was exceedo:d for the associated sample analysis. The 
associated value is IS) estimared quantity. 

I..abor2lory precisiOD measurements for the l.aboraloIy Comrol 
Sample aad duplicate (LCSILCSD) do Dot meet acccpcancc criteria. 

Laboratory precisiOD mea51ftlDeDts for the Mmix Spib Sample ~ -
associared duplicate (MSIMSD) do DOt meet ac.ceptaDCe criteria. 

Insufficient quality control data to determine 1aboratoty precision. 

Quantiwion limit reponed docs Dot meet Data Quality Objective (DQO) 
requizaneats. 

The data Ire Wlusable for their intended pUEpOSe (Note! ADalyte may or may not 
be prescnL) 

The aaalyte is a common laboratory conWDinanL The associared result is less 
thaD tea times the conc:enuation in any blaak. 

The analyte was also deteeted in a blank. The associated result is 1ess than five 
times the concentration in any blank. 

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

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



.~R'COC: -</~...:2- ..21 O:lIa C\assi(iCOltion: tJlZ~NlC:~ 
S:mlple' I I DV 

Fr.lction No. Anal~"Sis Qualifiers Commrnu 

c.i:111-S't: 09-Gl-(qJ-()-fJ.>-S 1'1· ?-'I-:2. ~ :r 
;.;u .' .::J F,. ~CC1 ._ L ~_ 

cCT1'l-n -GR.-~ jf3-0-(). s- /:X.J. t.D;...v-bu/y1 pJ.ik,j"k ~ t:ilt L.d/ ,J.pL:e. "6 ~ 
I L f • 

aiJf-~Tt 

-_ ...... 
6/)~ @O 

I 
u-.'T -

I 

-Gi-()7-J-()-a~-s 1..2' -14'--2 ~ jJf~;' .~~ .J.. ~ 

(:2, 11-/)'N;~;' ~:;A: 
r J ..6' :sA" or' Co t;:.I-t:; -.Lt; .... ~ ..... - -'" -"" .. f AJ_.L . , 

fL7 
. 

/) ~ 
. 

-L~ If --P1 t..o 61- , 

£2(, ~~ .... .1 ...... I .... '" 1 4,--'.L .~ 

j'NI'R' I 

I . -

Sample NoJFrac:tion No. - This ,,'2lue is localed on th~ Chain of Custody in ~e ER SlImple ld field. 

Analysis - t:se \'Ilid test methods pn)\ided below or if the resuh applies tt' an indhidual anal~'te \\ithin a test method. 
use the'CAS number from the analytieal data sheet. 

DV Qualifiers - The enu)" will be taken from the lis! of \"3lid qualifiers and associated comments. If other qualifiC'S 
nor on the list are needed, contact T ma Sanchez to coordinate adding them to the list. 

Comments - This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual cireumstance. or additional clarification is \\"3mU1ted. 

Test Methods - Anions.CE. EPA6010. EPA6020. EP:\7470:1. EPASOISB. EPAS081. EPA8260. EPA8260-M3. 
EPA8:!70. HACH.ALK. HACH. N02. HACH.N03. )'IEKC.HE. PCBRlSC 

. 

. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerifJCationNalidation Level 3 DV-3) 

iOP <;:..0: 
r: .• v. 0 

A::;"::",,.,,: C 
Fage es "r 115 
Juty ISSt 

Pa;e 1 of 1a 

SITE OR PROJECT Sit~, Cc, Ttp ,-SA¥PLE IDS ""?L;:J s-:! 
ANALYTICAL LABORATORY C02€" \ NO. OF SAMPLES~ ______ _ 

LAS ORATORY REPORT # 9 ftl 3 ;r =t 03" -g, '1- ()~;J.. 
CASE NO. :;':>'15. ;J9?:p3' 03' 'B"S-O();l 

1'1,€c.t)C:tF: :!,/t).,:l.~ J DATA ASSESSMENT SUMMARY 

Des::itJe probletr,s,'qualifications below (Action Items and ArEas of Cor.cem) 
voe SVOC i=ESTi?CB 

,. HOLDING AlII./ J,,'J 
TIMESi?~ESE::iVA liON 

2. GC.'MS INS7. FE:=ii=ORM, 
~ CAL15AA nONS.WINDOWS ~. 

~ cLANKS -. 
~ SU~?'OGAi'ES 

. ::. MATnIX S?lKa,-oU? . 

I, l.A50AATOi=iY CONiMOL 
SAMPLES 

8. INTE::\NAL 5T ANDAROS 

E •. COMPOUND 
IDENTlFiCA nON 

10. SYSTeJi=E:::FOF.MANCE 

11. OVEnAl.L ASSESSM:NT " 
'/. ., 

,It 

./ (check mark) - ~ep-.able: Data had no problems or quafdied due to minor problems 
N • Dsa qualified due to major problems . . . ~/.J!l_ ~I '-../ 0' If. 
X • Problems. but do not affect data /lilT "'~H- "CADle . 
Qualiiiers: J - Estimate 

UJ - Undetected. eStimated 

HE 
or: :::-: 11'''' .lfln 
./ 

.", 

.,., 
./ 

,r e 'S 
...... 

I/' 
..,.., 

.,./ 

....... 

##::,/1/;'.,. tI) . ,. .', " o. • 

7-.;:;;;;;rw.~:k:=(7-'~%~? 
~~:;d~~&~;;~lC~.·h<Q 41 

.' 

Reviewed Sy: ~A" ~ ..t.J-
Date: ~li 
.'-".~ .. -- .. ,----- --
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ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Oata VeriflCationlValidation Level 3 DV-3) 

Page 2 of 18 



.' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCation/Valic1ation Level 3 DV·3) 

. 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the holding time criteria below that was used to evaluate the samp!:s. 

SW·S4S. 3ed. ed. 
Other. 

US! below samples t.'1a1 were over holding lime criteria. / 
II Sample 10 I VTSR I Date Analyzer' I 
f: I I / I 
;1 

II I I ,\V/ I 
II I I (;Y,... I " I' I .6 "/J I ,I 
" I 4 v, V(/t) I I! . , 
jl I VJI '\ I 
Ii I / I I I' 

NOTE: VT5n = Validated time 01 Simple r" e:pt. 

Were the correct preservati\'es used? esD NoD 

uS! b!low simples that were in ectly preserved . 
• 

~ Simple No. V 
/ Type of Sample I DefIcIency I 

I /1 I I 
I / I I I 
I / I I I 
I / I I I 

/ I I I 
\/ I I I 

IV I I I 

.(.:;.ac:vn~r.t C 
;::;;ge leI ct 115 
JIOIy IS;~ 

Fa2e :3 

Ac:ion 

.. ' 

Acon 

18 

II 
II 
I 
I 

~ 
I 
~ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationNalidation L.evel3 OV-3) 

2.0 GCJMS TUNING CRITERIA 

Page 4 of '8 

Has a GC/MS tuning pe_rfo~nce been analyzed for every twelve hours of sample analysis for each GClMS 

ins:rument used? Yes Gr No 0 

Was the c::mect s:;ndard (listed in the E?A Method) used? Yes g/ No 0 

Have the ion abun::ance criteria been met for each tune? Yes r:::r' No 0 

NOTE: GC!MS abundance criteria is specified by erA method for Gcn..1S analysis (=?A 824QA or 22iOA). 

If no for any of tlie above. list all the dOta 2SS0c:it~ with the tune Ir.at either tailed ::iter.; or in whi:.'i there 
.. • ... 25 no tune. 

ens:.": for t:ans:j;:tion:calculation errors. If errors are prese!'n. briefly sumrr.ari:e ne:ess:~,. changes: 

Is the spectra of the mass calibration ac:::eptable? Yes ~ No 0 

Reviewed Sy: 
Date: 



.' 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Veriflcation/Validation Level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. 

3.1 DDT Retention TIme 

Is DDT retention time for packed columns >12 minutes (excer't for OV-' and OV-101 ? 

Yes 0 No 0 

.' 
TOPi-:..Q 
;:;ev.O 
Ar:ac:vnent C 
Page 103 01 115 
July ISs.: 

Page 5 of 13 

If no, list below the DDT standares It".at failed criteria: _~,.....:::... ______________ _ 

3.2 Retention Time Windows 

L!s: ~elcw compcunds that were not wi:hin the retention time windcws. 

II 
II Da!e.1ime Compound F.T 

." 

Reviewed Bv: L./ >-:::. L.r- / /'d __ __ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation l!vel3 DV-3) 

Page 5 of 18 

3.3 DDT and Endrin D.g_Oon M~~!e ,/,., 
liS: below the standards that have a DOT or Endrin breakdown of >20"k (or a combined brea own of >20%). 

II Da1enime I Standard 10 I ODTlEndrin I -:_ Breakdown I Action / I Aftect!!: Sam;lles I[ 

I I I I / I I 
I I I I I / I I , 

I! I I 1 1/ I I 

~ 
I I I X I I 

I 

I 1 I /1 I : 

1/ I I I / I I i 
II • 

3.4 DSC netention TIme Check 

Is l'l!! %0 between EV At. A and each ar.alysis (q'J ·,ation and =:o:ir:oction) Q:C rr.er:tic:1 time wit-j:: QC 
li::'li!s (2% tor packed column. O.3~~ capillary 10 .32 mm. ami 1-:. mr me;~orei? . 
Yes 0 NoD 

/' e-'A I Sample,! I OSC ~~o 1 Action 
, 

,I 0;,_ ! 

I I / I I I 
f 

I I / I I I 
I I / I I I y: I I I 
For the above c:rit a ou1Iined in Sections S.1-8.4, check for transcription/calculation errors. 

If e!TOrs are f nd, list below with necessary corrections: 

/ 
L 

neviewed By: 
Date: 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlVa6dation L~'/eI3 DV-3) 

R~v C 
~::aC\menl C 
Page lOS Q/ : IS 
July 1994 

Page I 01 1S 

4.0 INmAL CALIBRATION 
Has initial calibration been perlormed as required in the E?A method? Yes 0" No 0 

Were the corree: number of standards used to cafibrate the instrument? Yes gI No 0 

For GC analyses of PCBs and Pes:icides. did the laboratory follow the correct i2-hour sequence of analysis? 

Yes 0 No 0 .N.t' ~u,J/C 
L!st below compounds which did not meet initial calibration cmeria outlined by t'1e E?A method. 

Ii I~rument 10 I Date I Compound I F.;:;~.~so I ACion I Samples Ait~ r: 
I: I I I I I / I 

I 

Ii I I ' . I I X j' 
" 

11 I I I 1 '/ I 
I, 

I I I 1/ I II Ir ! • 
j; 1 I JIJ",)f~ I ! i' . 
" I 1 EV.~I I I I , I 
I I I ~V " I I . 
I I ~ I I I 
I ~ I I I I 
i~ I I I I I 
Check for transcriptiontcaic-.Ilation errors. H errors are present. summarize necessary corrections below: 

F.eviewed 6y: .~ ~ ~~ 
[),,';!: t -Y'I_ . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Oata VeriflC3tionlValidation Level 3 DV·3) 

5.0 CONTINUING CALIBRATION 

.. . 

Page 8 of 18 

Have cof9inuing calibration S".andards been analyzed at the fre:;-.Jency specified in the E? A method? 

Yes&" NoD 

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

!~I=I~==:ru=m=e=~==JD~=====Q=at=e====~=c=o=~~O=un=d==~==n=r=.==.==D==~====Ac==io=n==~~~========~ij 
ij I' 
iI I I~' ________ -+ __________ ~----------~--------~--~~~--_+----------~! 
II i! 
ii, _________ ..:...-_______ --i'--_____ U.J~ II L II II ~~~~----...:...-.----.-;II 

Ii U 
,I il 
~ II' 
1;~1 ------------~~~-+------------~~----------+-------------------~---------~~ 

C!1sc.i( for trans::ription an::! calCllation eFl'Ors. H errors are fou:::. briefly sumr..ari:!:e necessary Qrre~r.ms 
below: 



.' 

6.0 BLANK ANALYSES 

.' 

ORGANIC OATA ASSESSMENT SUMMARY FORM 
(Data VerifJCationlValidation ~vel 3 OV-3) 

6.1 Methoc1'Reagent and Instrument Blanks 

,. 
TCP ~·OJ· 
F;.v.O 
At:ol"::~\ln.nl C 
Pag_ 107 of 115 
July 1994 

Page !l of 18 

Has a methoci'reagent blank been anaJr-ed for eac.'1 set of samples or for every 20 samples of similar I'l':iirix. 

whichever is more frequent? Ves 9' No 0 

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

Yes B" No 0 

6.2 Field:Rinse,'Equipment Blanks 

Ars there fie!:.rinseiequipment blanks ass:lc:ated with eac.'1 sampling C, or a! frequency spe::nied in tns 
sampling plan. Yes [3" No 0 ~~ c,.;.. _0. - . .' %-. IIJ/ /JIl.COC:# PP;l.,;J../ 

L:s~ below c:ltn;:louncs tor which anal}'sss were req-.Jeste: tt1at were detecte: in any of the blarJrs ar.a!y:e::i: e 
I! :Iank ID 
" 

Compound 
Cone. 

( ) 

pal .. Practical Ouantitation Limit from E? A Method. 

FOL. 
( ) 

" 

" , 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationNaJidation Level 3 DV-3) 

'. 

Paoe 10 of 18 

Are there any TICs present in the blanks that are also present in the samples? Yes 0 No g/ 
/I yes, fist below. 

7.0 SURROGATE RECOVERY 

Were s~gate reoveries evaluated for each of the samples aroaJy:5:1 by GC or GCIMS? 

Yes G3' No 0 

II s:.rrr.l~ate s:andaros other than those presented by SW-a.!5 are 1:5;:1. I~ below with r:ierence to a;lplicabie 
con:rol limits I:sed to evaluate the percent recoveries. ' 

Surroc:ate Comoound Ccrm:::1 Limi:s 

Lis: below the percent reoveries which did not meet either SW-S':: :::::eria or ::=r.aria lis!ed above. 

Surrogate 

Sample IDlMatrix Comtlound ~;,Re: I Date Action 

I lIfO I 
IB' I 
I'J' I 
1/'1' I 
11'1;' I 
1#/ 



ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerifrcationNarlClation ~vel 3 DV·3) 

~ 
70P S':·03 
~.evo 0 
J.I~C!menl C 
~age 109 of 115 

July 1294 

Page 11 of 18 

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

YesG( NoD 

Are method blank surro;ate recoveries outside of limits upon reanalysis? Yes ~ No 0 

Are transcription.'a!C'..IlatiQn errors present? Yes 0 No Gf" 
il yes. note lie:ess!ry c::rree-Jons. __ -I.t2t~~~!I~~?,;Z' __ ..J.::k::!:~:!:-~?:::S!i:::I,~<t:~""'<0:::!0'''''''1'''dL...JWIorlt.-=S<t:<!i:1":Q¥.p.lc..d'~'£;~..!Q~ 

=t;; A < a , b ,;,. d . d ,< e t{.t?- de t' '(} , :Z::rt ;e{L~ i J 

?«~ ~, =1, 
) 

o. 

.." . 

o· "-.. 

.. .. 

. ' 

Reviewed By: ~ 4' ~.L ~ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VeriflCationlValidation Level 3 OV-3) 

8.0 MATRIX SPIKE:'MA TRIX SPIKE OUPUCA TE (MS.'MSO) ANALYSIS 

Page 12 of 1a 

Were MSlMSDs analyzed at the frequency required by the EPA met.'1od or OAFj? for each matrix type? 

Yes li' No 0 

Ust below % re::Jveries and FiPOs of compounds whic.'l did I1:)t rne!t criteria. Inci:a!! on chart c:iteria used to 

evaluate recoveries and FiFOs. 

Sample IO:'Matrix Compound A..-:ion 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verific:ationf\lalidation Level 3 DV·3) 

9.0 LABORATORY CONTROL SAMPLE ANALYSIS 

iOP ~-CJ 
;;ev_ 0 

-, 

~:-.. ~m.", C 
P~ge 111 cl 1~; 
July IS;' 

Page i3 of 18 

Have laboratory c:omrol samples containing a representative number of the c:ompounds of interest be::; 
analyze~ at the frequenc:y spec:Hied in the E?A method or CAFjP? . 

Yesg NoD 

E'/aluate perc:ent re::overies based on con1rollimlts eS'.ab!!shed in incflVidual E? A methods, or use esta:::shed 
la:,oratory Qntrol timits, List below recoveries of c:ompouncs whic:.'1 did not meet c:riteria with referen:: ::l 
c:ontrollimitS used. 

C~~ound 

/1 
!; 
II~I ------~~--------~----~~~~~~~------------~------------

II~i __ ~~~ __ ~~ __ ~ ________ ~ __ ~~ __________ ___ 

~~~~~~~~~~~~~==-=~~ 
C::~:r::li Limit :;eferen:e: __________________________ ...;.....;...... __ 

:':aJua,e F.?::> base: en c:ornrol limi-.s established in indiviC'.:al E?A methods. or use es-.ablished ta:::~::y 
c:on:rol limits. Llst be!ow rec::lveries of c:ompoun::s whic:h cii:; not meet c:m:ria with referen:e to c:on:o:!l ~::'W.s 
Lls"d. 

I Date I C::mpound I ~~nec I Control Limits I A:tion I S- ... 
Olj ;;:_,ed 

I I I ./ /" -- I 
I 1 

. I jJ!lIZ~ I 
I·. __ -r-- I {/V"' I I 

I ---r I I I I 
Control Umit neference: 

-i-

I 

I 

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

.' 

Reviewed oy: /Ui;{;Ji.t.rr 
Dat~: __ _ 

.. 

. . 
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ORGANIC DAtA ASSESSMENT SUMMARY FORM 
(Oata VeriflCationlValiCation Level 3 OV-3) 

10.0 INTERNAL STANDARDS EVALUATION 

Lis: below the internal s:andCird areas of samples or blanks which did not meet criteria. 

Date Sample 10 

II 

Imernal 
Out 

A=eptable 
F.ange 

Page 14 of 1a 

I,' F 
i~----------+---~~~----~--------~------------~----------------------~" ~ ~ 
I'~I~ ------~~--------------~~------~--------------~----------------------~I. Ii 
AT; ~;!;9Zion limes of the irnemal standards within 30 se~nCs of t:'1e associated caii:::a:c:l Sianca~? 
Y;s g' No U 

".D TARGET COMPOUND LIST ANALYT:S 
".1 GC'MS Analyses 

Ai; ~:-,e rec::Jr.stnrCled ion c!'lromatog:ams. the mass s;le:ii for the idemified Qtn;)oum:!s. and the ::;:a s!'S.e~ 

~n::-:::J:S in:!uced? Yes [3"" No 0 

Is c::romatogra;lhic peMormance ac:!ptable with respe~ :0: 

caseline stability? Yes G( No 0 . 
Resolution? Yes [3'" No 0 

Peak shape? Yes Gt' No 0 

Full-:;::ale graph (attenuation)? Yes gI No 0 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verifu:ationNarJdation Level 3 DV·3) 

TO? ~·C3 
F.9v 0 
A["~C\ment C 
Page 113 of II ~ 
July 15;~ 

Page 15 of 1a 

Other. ____________________________________________________________________ __ 

Is the RRT of eacll reponed compound within the Iimi'.s given in tlle IT"li:thod of 1he s:andard RRT in the 

continuing calibration? Yes Gr' No 0 . 

Are all the ions present in the standard r:-.ass spectrum at a rela1i-1! intensity greater U·.an 10% also present in 

the mass spe:::rum? Yes I2f No 0 

Do sample and s:ancard relative intensities agree within 2"o/.? Yes l3" No 0 

II no for any of :he a::lVe. incica,e below preblems anj ~~alifi:ati:~s r::ade t:) c::s: 

, 1.2 GC Analyses 

Are :;;!!fe any ~;ans:~i;::i:n·calculatjon ellOrs !letwe!!n Lie raw ca:e end the fe;!or-.:ng ::mns? 

YaliD No U 

It ~es. review e:rors a:lc necessary correc;ions below: a errors are large; ·r~submi!':al o· 
be necessary. . 

Are retention times of sample comp s witl,in the calculated retention time windows tor both quantitation and 

c:miinnation analysis? Yes No 0 

Was GC/MS coni" alion performed when required by the EPA m:thod? Yes 0 NoD 

ny of the above. reject positive results except for retention time windows if associated standard 
ounds are similarly shifted. 

.' 

RevieWed Sy: 
-.. .... -



TOfI5'.(13 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCalionIValidation Level 3 OV·3) 

.. -

of 13 AI. ~ Ire .,.M!.. Samples affec:ed: _____ ..;,;.:.."J!....:...J.::.:;.; ___________ --:,..::;... ____ _ 

Check chromatoorams for false negatives. espe::ally f e multiple peak components (toxaphene and FC::.;. 
It false negatives are apparent and the appro -- ca standards were not analyzed, or if Qnfrrmed snalys;:; 
was not present. flag the affected dat 

Samples affe=:ed:.....",.....:::;;.. __________________________ _ 

NOT;; Due to tIle otn;iexities of ?CSpesti:iCe al".alysis. each analytical n£n s.'1~uld be re'liewed to veri:y 
idernification and olumn performance. 

12.0 FIELD DUPLICATE ANALYSIS 

Were field d~;lii:~es su~mi:ted for analysiS? Yes if No 0 

If yes. calc-.Jla!! F.?D an::! use professional ;tr,.;ment to determine If ttl! Sa l" .. ees to ~e q".Jaliiied. List resul:3 
below. 

I Sa~le 10 I Compounj 
Sample 
r\es-oJlt 

OupflCat! 
Fiesult 

13.0 COMPOUND QUANTITATION.'REPORTED DETECTION UMITS 

--" r.r-_ Sim:Jles . . 

Ar! there any trans:riptionic;lculation errors from raw data to reported resuJ:s (Clleck at least 1 O~~ 01 positive 
results)? Yes 0 No 8' . 

In addition. veriiy tl'.a1 the correct internal standard. quantitation ion. and RFiF were used to calculate the result 
for a minimum of 10% of sample data. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

13.1 Chromatog12m Quality 

Were baselines s-.able? Yes 13"" No 0 

Wsre any negative peal-.s or unusual peaks present? Yes 0 

Were early eluting peaks resolved t:l baseone? Yes g/ No 0 

iCP ~.~ 
;:.ev_ 0 
A:~:::.m~: C 
Page 1!~ c! 115 
July 15, 

Pa;: 17 ot 13 

I: in::lrre:: cr.:arnitations are evident. note C::IlTedions neeessary :e[:w: ______________ _ 

Are :;;e reql.:lre~ c-.:an::a:l:ln limr.s (cete::ion limits) adjuSted to rsfl::: sampls ::il."tior.s and tor s:l!s. sam;ie 
-~;~·"'r=? v=s r.::r ~I ... 0 11._._ .... _. • _ ~ ''Ii ... 

I~ :";::l. make ;;eces"ary c:rre::ions and nct! below. 

,~.o TENTATIVELY IDENTIFIED COMPOUNDS 

Are tentatively Identifi~ Compounes (tIC) pro"erly idemiiied wit'l s:an nUII!"":~"l:l 

c::m:entration. and J qualifier? Yes 0 No 0 

Are the mass spe::tra for TICs and associate - st mate!!" spectra included? Yes 0 No 0 

NoD 

Are each of th . s present in the reference rT\2SS spectra with a relative intens:ty greater than 100:. also 

e sample mass spectrum? Yes 0 No 0 

Re\"iewed Sy: 
f"'I~'-' _c:.~=. 



;;I'Y 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCll1ionIValiGation Level 3 DV-3) 

Do TIC and 'best ma1ch" s-.andard rela1ive ion intensities agree within 20%? Yes 0 

Page 18 01 18 

NoD 
II It A ffj,'c,tJ,k. 

Commems __________________________ .... ______ .... ________ .... ____________ ~-----

Fieviewed By: 

C-· ... · C,L_. 

Approved By:' 

Cate 

I{,,' tI>6 . .t.J
~/tifY 

"Data packa~e ml.!~ be ~proved by ProjectlTask Leader. 

.. 



Qualifier 

A 

Al 

A2 

B 

BI 

B2 

B3 

1 

II 

12 

P 

PI 

P2 

Q 

R 

U 

UI 

UI 

List of Data Qualifiers used in Data Validation and Associaled Comment Responses 
Comment 

l..aboratmy accuraCY and/or bias measurements for the associated L:1boratol}' 
Control Sample (LCS) do nOI meet aa:epLanCe crileria.. 

Laboratory accuracy and/or bias measurements for the associaIed SUITogate 
Spike do not meet acceplaDce criteria. 

.' 

Laboratory a=macy UIdIor bias measurements for the usoc:ialed Matrix Spike 
(MS) do not meet acc:eptance criteria. 

AJIalyte pr=scnt in laboratory method blank 

AJIalytc prescot in trip blank. 

AIIalyte present in equipment blank. 

AIIIlytc praent in contilllling cah1ndOl1 blaDt. 

1bc associated value is an esdmar&d quuticy. (NOlI:: Ibis qualifier may be used 
in conjunction with other qualific:rs [I.e.. AJ) 

'I1te method requirements for SIDIple preset tatiOD.ltcmperature wen: nOl met for 
the SIDIple analysis. The ISSaeiatcd value is an estimated quantity. 

The holding time was exceed~ for the usoc:iared sample analysis. 'I1te 
associated value is an estimated quantity. 

lJIborarory precisiOD measurements for the LaboratoJy Conll'Dl 
Sample and duplicate (LCSILCSD) do not meet accepWICC criteria. 

Laboratory precisiOD measurements for the Matrix Spike Sample Ud -
associated duplicate (MSIMSD) do not ml:Ct acccplallCO criteria. 

Insufficient quality conll'Dl data to dctcnnine laboratory precision. 

QuantiwiOD limit reponed does Dot meet Dara Qua1il)' Objccaive (DQO) 
requirements. 

The data are unusable for their intended purpose (Note: AIIIlytc may or may not 
be presenL) 

The analyte is a common labotatol}' contaminanL 1bc associated ~t is less 
Ihan sen times the concentration in any blanL 

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

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

• This is not a definitive IisL Other qualifiers are potentially available. see TOP 94-03. Notify Tina 
Sanchez 10 revise list. Updated:March 10, 1998 

.. 



AR'COC: ~.;:2;;>'1 O:Ia C~sific;llion: 1l5A-... dc5 

S:unple" I I DV 

~ 
~~r.lction No. An:llysis Qualifiers Commrnts 

~ U 

. 

. 5 ~E Alex -t- PA ~<-
IV 

. I 
j)~ . A. J.L .!-6 "i .... ~ Z , 

{)C ~d .... • ~ L:. .t ... ~ .D . .J.. ..L ~ 

" 
, 

hlS~S, .L. .A ~ 
• A.f"~ D ~';I .,.., L ~ , , 

t1' 

.. -

Sample No.JFr.actioll No. -This .. '3Iue is located on the Chain ofCusmdy in the ER Sample: Jd field. 

Anal~"Sis - l:se: ,-aJid test methods pro\ide:d below or if dle: result applies 1(1 an indi\'idual analyte \\ithin a test merhod. 
use the CAS number from the analytical data shec:L 

DV Qualifiers· The enn:' ",.i11 be men from the list of valid qualifiers and associated comments. If adler qualifiers 
not on the list arc: needed. cantaa ama Sanchez to coonimm adding them to the list. 

Com menu· This is only to be used if a comment associated with the qualifier is not appropriate. needs modification 
because of an unusual circumstance.. or additional clarifJCltion is warranted. 

Test Methods· Anions_CEo EPA6010. EPA6020. EPA7470!1. EPAS01SB. EPA8081. £PA8260. EPA8260-M3. 
EPAS:!70. HACH_ALK. HACH_ N02. HACH_N03. ~lEKC_HE. PCB'!JSC 

. 

. 
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(a~) 9-69-6I:t>L ...... 

(aa) L·~Hl~L ... .., 

(ea) 1:"'6£-o~L ~~ .., ... 
(sv) Z1l£-o~L ~ CI.. ...... 
(qS) o-91:-o~ L CI.. CI.. .., .., 

::> 
IIIC .. .;, .;, 

II q 9 
'" Ii' C? e ... ... :0 ... ... z C? C? 
II 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Page 1 of 16 

CASE NO. r~/S, ,;:;..::J.&.3 SITE OR PROJECT 5& P 17."1 Co ~ TA , 
ANALYTICAl. LABORATORY Cali!' SAMPLE IDS Q .1' 11.1/· Pt!J,:! 

lABORATORY REPORT II tt43 Z,? 
,.lt5IE L:5'teEP\ IIILC~C.fI: 5/~;l.i11 

NO. OF SAMPLES afi. ,,2.. ~ 
t.tJ./w 

()3' '!4 $'- (')t!);2. 

DATA ASSESSMENT SUMMARY .. 

1. 

2. 
.., 
~. 

4. 

5. 

6. 
I. 

B. 
9. 

10. 

j 1. 

12. . 

. HOLDING TIMeS 

CALIBRATIONS 

9LANKS 

ICS 

Les 
DUPLICAIE ANALYSIS 

MATRIX S?IKE 

MSA 

SERIAL DILUTION 

SAMP!..: VE::\IFICAi/ON 

OiHER ClC 

OVEAALL ASSESSMENT 

AL.:;·s.: W~.SNL:SO?3~C .RI 

ICP AA MERCURY 

./ V' ./' 
./ ,/ ../ 
v' "" 
./ 
,/ v' 

J ::r 
Nit AId:. 

tift' 

--HT ,L. 
~ ./ 

...,/ .,/ 

CYANIDE 

Allf 

,~-
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafJdation Level3-QV3) 

~~~~~A;:; &. 
@ uk;:; "<"Sd';CiEU: 

Page 2 of 16 

Reviewed By: II.:. / ">:;:..t...r Date: ---=~:./_~~' /"-!'wV~ ____ _ 

AL'Z~,WP.SN~:SOPlO44C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level3-0V3) 

TOP 94-CJ 
;:"'V 0 
A::a:hm_n, C 
1'''2- 37 al TIS 
July IS94 

Page 3 01 16 

1.0 HOLDING TIMES 

List holding time criteria used to evaluate samples. incfJCating which samples exceed the holding timA Holding 
time begins with validated time of sample collection. 

I 
Holding Days Holding 7 Tune Trmewas 

I Parameter Criteria Sample /0 Exceeded 

I I I I , / I • 
I I I I • / I I , 

I I I i / Ii I 

I I I I (L/ il 
I I I I ... 1 V ~ 
I: 

I I I (,7 !A , ,-
I I I /, 7 n.J' I' 

!I 
.I 

I I I (, Vfi,(J' ! Ii 

I: 
I I ~v/ .~. H 
I I 1.7' · Ii , q 

Ii I I /f : . -Ii 
II I I / I i " 

'I 

W,rn ". "'.'0 "".-., ~ 0 No 0 
Ust below samples that were in ectly preserved. 

II Sample No_ X Type of Samples I Detic:en..-y I Action ~ 
I /1 I I 

/ I· I 
j / I I 

/ I I I 
I / I I 
I / I I I 
/ I I I 

V I I 

Reviewed By: 4 e: A' X (.I-
~:!.~ WP.sNl.:SOF~C_RI 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafidation level3-0V3) 

2.0 INSTRUMENT CAUBRATJON 

2.1 Percent Recovery Criteria 

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

Metals: ----------------------------Mercury: ____________________________________ _ 

Cyarnde: ____________________________________ ___ 

Other: 

Page <I of 16 

List below the analytes which did not meet %R criteria for initial anc continuing calibra1.ion standards: 

II I ICViCCV I I I I ~:--
Analysis Date # Analyte -kR A:tion .§-. _ .. ,:fe:ted 

I I I I k..1 ~I 
I I I .Il ~-~ I I 
I I I ~ t-"I J7. Ir ... ~ I 
I . I ..---+- IV I I . 
! ~ I ! I - I 
2.2 Analytical Sequence 

Di~ the laborato~ use the proper number of standards for calibration as des~d in the E?A method? Yes 
~ NoD 

Have initial calibratio~bJen performed at the beginning 01 each ar.lysis and at the frequency indicated by the 

E?A method? Yes Gr No 0 

Have continuing calibration sfandards been analyzed at the beginrnng of sample analysis and at a minimum 

frequency indicated by the E?A method and at the end of the ana~'Sis sequence? Yes I]" No 0 

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

Reviewed 8y: t:.";'.elk: ~ Date: _..o:;I,"';.~~"'A04.f=~-------
Al.~.~ Wp.'SNL:SOP3~C.Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verffication/Validation Level 3-DV3) 

70;:0 !P4·OJ 
nev.O 
A::;o:;;,menl C 
Fag_ 39 01 115 
July 19~ 

Page 5 of 16 

Were the correlation coefficients for the caUbration curves for AA. Hg. CN. and other spectrophotometric 

methods ~.995? (Check calculations performed for calibration curves.) Yes (3'" No 0 
If no. list: _________ --:-_____________________ _ 

II Date I Analyte I CoeffICient I Action I Samp.J:~d 
I I I ~ A F-" ~ 
I I I lillY" ~ I 
i I I ~ I ~ I ~ 

I I _____ I -v- I I 
Ii .------T I I I 

ChS:k for transcription and calculation errcrs involving canbration summary forms and raw c~a. Sriefly 
s:Jm:7".artze errors and associated actions when cala quality mig~ have been affected. 

3.0 BLANK ANALYSIS 

3.1 Initial and Continuing Calibration Blanks 

Have Initial and Continuing Calibration Blanks (ICS!CC6) been analy:!:ed at the frequen...'j' required in the E?A 
method? Yes 9" No 0 -

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

List ar.alytes detected in IC6 and cess below: 

NO I :: For soil samples. convert blank values to mgJkg using digestion weights and volumes • 
• 

I 
! 

i 

II 
II 

Analysis Date I'CSICCB No.1 Analyl. 
I I Requwed I 

. Cone. Detection Limits Action Level ~ 
I I I L. --- I 

I I I I 1fJ .. !; --- I 
I I ~ ~~ I 
I I (./V .- I .----r I I I I I 

.' 

Reviewed By: 
Date: --";~'-!'Lt.,4t1.f-fr.!l!..-------

AL':I';': WPSNL:SOPJ044C.Rl 

-'" 
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3.2 Method Blank 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validaiion Level ~V3) 

Was onemelhod blank analyzed for: 

Each of 20 samples? Yes 13" No 0 
Each digestion batch? Yes GJ' No 0 
Each matrix type? Yes g' No 0 
Both AA and ICP when both are used for the same anafyle? Yes £3'" No 0 
. or 
At the freQuen...-y indicated in the E?A method or OA?jP? Yes ~ No 0 

Page 6 of 16 

NOT:.: Method blank is the same as the calibration blank for mercury and for wetchemis:ry ar.aiysis. 

Us: analytes dete:ted in method blank samples below. NOTE: For soil samples. be sure to ca;:Ulate blank 
"'alues using digeS1ion weights and volumes. 

I Preparation Analyte Cone. Required Aaion Level 

~ 1\ 

Oat! Detectieln 
Limits 

Ii I I I I ~~I 
II I I I '-.~ I 
II I I I ~~ ~ I 
'I I I ~ ,I I ..r~ v.v-O 1/ I , 

I I IVJ VI. tJ)/ or ~r I I 

I I .J...--"'" V- V I I 
I I ~ I I " I I 
I Y I I I I 
1""""""'- I . • I I I 

Reviewed 8y: ~ AI' ~ Lsi'-

I 

I 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

3.3 FieldJRinseJEquipment Blanks 

jO-? g..:.:..3 
;;"y 0 
"'::ad'l",..-t C 
r .. ;e 41 ct 115 
J:..."y li~ 

Page 7 of 16 

Was a field/equipment blank analyzed as required by the E?A me1hod or QAPjP? Ves 0 No Gr' 

List below analyles detected in the field blanks. NOTE: For soD samples. calc::ulate blank values using 
digestion weightS and volumes. . L J.. 

I : n I6H- ~I""Y'Tt • ~ 
NOTe: ,,1,eco, #5?";J.1 9 =to + '4 Qd"<'CS <cZz•R ; 

; , 
w.<" & c& zb2f II' ok '61 d at ...:.,;& £.13 

~ 
~~~ h 

:F===D=a=te===F=e=la=n=k=ID==~===A=n=a=lyI=e====~c=o=n=c=.======~~~==~~===============~ 
:. 

I~------~------~------------~------~~~~~~----------------~!~ 
I~---i----i-----~~~~~--+-----~----~~ 
:~--~~--~----~~~~~----~-------------~ , . . ~ ______ ~ ______ ~ __ ~~-c~~~~~~ ______ ~ ____________________ ~J 

. " 
J 
II 

4.0 lep INTERFERENCE CHECK SAMPLE ANALYSIS 

Was an ICP interterence check sample (leS) analyzed at the beginning and end of a run Dr at least twice every 

B hours? (Not required lor C~. Mg. K. and Nal Ves G( No 0 . .. . .. .... . 
Samples affected: _____ -;-______________________ ---, ___________ ..:..-____ ..;.. 

.' Are the values of .the les jor solution AS within 80·120·/.R? Ves 6' .. No 0 

. If no. is the concentration of Af. Ca: Fe. or Mg lower than in leS? . Yes 0 No 0 

Reviewed By: 4..:... <t' ~ ~.I- Data:~~~/~I+_~..L-;~g'--_--
AL:<·;.:·Wp.SNL:SOp~C.R' 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Page 8 of 16 

If no, list below aU analytes which did nat meet ekR criteria and in which the concenlration of AI. Ca. Fe. or Mg 
is higher than in the les: 

Date I Analyte '%R I Action I Samples Afj~ 

I I 1 I ----I I .!II,,% ~ I 
I I I~-~~ I 
I I I (/'-N'- I 

I ----r-- I I I 

Are any resuf:s > 10L for those ar.alytes whiell are not presenl in the les solution A? Yes 0 No Gr 

" yes. results >2 (absolute value of the 101.) indicate either a posftive or negative interference and must be 
qualified. 

Samples CiffeC'led: ___________________________ _ 

Check for transcription'calculation errors. Briefly summa~e errors and associated actions when data cr,;aiity 
might have b!:en affeeed. 

5.0 LABORATORY CONTROL SAMPLES (LCS) 

AL2·~IWP.'SNL:SOP3044C.RI 



.. 

INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verffic:afion/VaJidation Level 3-0V3) 

·0" "'·OJ ;; .. v.o 
Allac:nment C 
Page 43 at I1S 
July 19~ 

Page 9 of 16 

List below any lCS recoveries not within limits. 

Preparation I 
Date Analyte I %A I Action I Samples Affected .L 

I ~Y/''1/~2J1 A/!$eNie I 55.ft, 1~/-h21. I-~Drr-'_ .... ,f. L.''/' '.0 

I I I I I 

I 
I I I I 

. \. I I I I 
I I . I I 

I I I I I 
I I I I I 
I I I I I 
6.0 lABORATORY DUPLICATE ANALYSIS 

Were laboratory dupiicmes analyzed at required frequency? Yes i!a' No 0 

I 
I 
U 

~ 
/I 
·0 

Sam;:-f~s atiected: 
--------------------------------------~-------

Was fabo~tory dupfi:21e analysis pe!"formed on field or equipment blanks? Yes 0 No 13'" . 
Samples affected: ___________________________ _ 

Is a:ly value for sample duplicate pair <POL and the other value >10xPOL? Yes 0 No [;3" 

Samples affected: -----------------------------------------

Reviewed 8y: Date:.. 6/.y,IJ'f? 
~:2.9-:.W".SNL:SO~C.;;l 

.. 

.~ 
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INORGANIC DATA ASSesSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3-DV3) 

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

Sample I Preparation I 
" POL I nPO I . 10 Matrix Date Analyte Action 

Page 10 of 15 

I Samples 

II A:fe::ted 

i.CSD I SDil I-r -. JDll'fCtl ihAI/;",m I f).' tV.r 11:~ s 
~p-;~::{}~ I I 1.3/f," ~ A'RS4'!W'-C. 1,.:1. 1.!3.~I:t;w _ .. "L 

1 1 I ..... _.·w l;uo! .4.,.,J.' ., I tJ." I.n'./lr.;z., 
I J I , 1-'/617t .JJ5'...l1 a"tti",..· I I I ~.:Z 1"r;uJ 
I I 1 I I I I 
I I I I I I I 
I 1 I I I I I 

7.0 FIELD DUPLICATE SAMPLE ANALYSIS 

Were field dupfrcates colle::ted at the frequency indicated in the EPA method or OAPjP? 
Yes [!( No 0 

11 
~ 
I 
I 
I 

If yes. qualify data associa1ed only with the field duplicate pair. Calculate RPDs for each analyte in which both 
values are greater than the IOL 

~ 

~ 
U 
i Ii 

Is any value for sample duplicate < pradical quantitation limit (POL) and other value >10x?Ol? Yes 0 No Gr" 

Reviewed By: . Ii ~. <t'>::;; t r Date: __ I-A,-~~~ .... 9,-r _______ _ 
AI.. ,.!':.WP.'SNL:SOP304.:C .RI 

... 

I 



INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerfficationNaiidation LeveI3-DV3) 

':'O? ~.:~ 
;;." 0 
"':-~=.~I C 
"age ~5 01 1:5 
J .. y !S;~ 

Page 11 01 16 

Samples aHected: ___________________________ _ 

List below the analytes tha1 de not meet RPO or POL criteria. Use the same criteria as those used for 
laboratory duplicate analysis or criteria specified in EPA me!hod or sampling plan. 

Ii I I Collection I I I I Sa:npies II ;! Sample ID Matrix Date "PO Contml Umit I Adion I ":'ffe::ed 

I! I I I I i ~ 
!!~ ----+-1 ----+-I --""';"---+-I --~--------I! 
!~I ___ ~I _~I __ ~I_--+-I ___ ~ ______ ~ __ ~II e ii I I I I ij 

Check for transcri;rtion.'calculation errors. Sriefly summarize errors in:! associated actions when ea:: qualily 
mr;nt have been aHeC'.s. 

B.O MATRIX SPIKE ANALYSIS 

NOTE: Tnis matrix spike is a predigestionlpredistallation spike. 

Was a rr.atrix spike prepared and analyzed at the required frequency? Yes 0 No ur' . 
AI, P!sjl'1~j) ~ """'"- II-... All c ~<;.., ~. '711 /IIs//IISf) -...c. 4'y d:1.t:-r
-d,-t-~/'" ~~« .£4' •. ~J.C ~ -iX- /lIlCdC r--f!'7~ 

Sid c. .. ". ~.-( ~~: 
Reviewed By: e: -..:.. d X .L. t- Date: _ ...... ~ .... ;. .... r: .... 'Jt'-'9'-x:""--______ _ 

, '. 

At.:Z·N Wi' S,'IIL:SOP304.4C.FU 

'. 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafldation Level 3-DV3) 

Page 12 of 16 

If equipment or field blanks are the only aqueous samples. mauix spike analysis may be performed: however. 
matrix spike samples must be present for the other matlic:es. 

Samples aHeded: ____________________________ _ 

Us: t)eiow the % re:overies for analytes that did not mHt the criteria:: 

I' Sampl" ?reparation I I 
! ID - Ma1rix Date Analyte %n 
II~~=-~~~_F==_F~~~~~~=-~ 

Check for transcription/calculation elTOrs. Also check to ensure matrix spike concentrations are not affected by 
sample dilutions pertormad. If matrix spike concentrations are diluted below or close to IDl based on sample 
dil:Jtions performed. use professional judgment in qualilying data. Ensure that the laboratory performed sample 
dilutions only when necessary 2$ indicated by OA(OC requirements. Briefly summarize elT"Ors and associated 
actions when data quality might have been affected. 

Reviewed By: .~ d ):':" .(. r Date: ---I'~/-<I¥:...c· I...£.f..llllf' ______ _ 

A1.."2';': WP.SNL:SOP;J04:C.ih 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerfficationNaJidation Level3-DV3) 

TO? ;,:.C3 
~.v. 0 
A.-:z::>ment C 
I'ago '7 Of 115 
J.ny 151i4 

.' 

Page 13 of 16 

NOTE: H preparation blank spikes are analyzed. evaluate recoveries. These recoveries can indicate whether 
excursions in matrix spike recovery are caused by sample matrix effects or poor digeS'liol'! effi:iencies andlor 
problems with maw spike solution. For example. if matrix spike re:ovel)' for selenium is 0% and preparation 
blank spike recovery for selenium is 92%. this may indicate sample matrix effectS. 

9.0 FURNACE ATOMIC ABSORPTION ANALYSIS 

Were duplicat:~ec:ions present for each sample. including required OC analyses (not required if MSA is 

done)? Yes Gr No 0 
Sa~~lesaHec:=d: ________________________________________________________________ __ 

W:re j:l:ls::iiges:ion spikes anal;'Zed for samples. including OC samples? Yes ~ iii:! 0 

Were p:ls;diges:ion spikes analyzed at the required concemration? Yes ~ No 0 
Sam:liesaffec:ec: ________________________________________________________________ __ 

Was a dilution analr-ed jor samples with postdigestion spike recovery'<40%? Yes 13' No 0 
Sarrt;lles affected: _______________________________ _ 

MSA Analysis (MethOd of Standard Additions)-MSA is required when serial clilutions are not with::: 10%. Was 

MSA required for any sample but not performed? Yes 0 No Gt' 
Are MSA calculations outside the linear range of the calibration curve? Yes 0 

Date: ~6G.../~(....I.· j.:....Jfw~~ ____ _ 
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INORGANIC DATA ASSesSMENT SUMMARY FORM 
(Data VerificationNaiidation Level 3-DV3) 

Page 14 of 16 

NOTE: Ensure the spiking concentrations used for MSA analysis were al SD-1000k and 150% of satn;lle 
concentration or absoJt)ance. 

Samples af1ected: ____________________________ _ 

10.0 SERIAL DILUTION ANALYSIS 

NO,:: Serial dilution analysis {Ie?) is required only for initial con:ernratklns eQUal to or greater tnan 1 !)xl~l. 

If a;J.uica:le. was a ser'.al dilution per/ormed for: ~ r AI'Ph'c ,,~Ie 

Ea:~ 20 samples? Yes 0 
Each matrix type? Yes 0 

NoD 
NoD 

Samples affe:ted: ______________ ..;... _____________ _ 

list below results which did not meet criteria of %0 <1~:' for analyte concemrations £Irsl!'!er than 5::!xIOL 
tetore dilution: 

II 
Ar.alysis I I I I °ko I 

, 
Date Sample 10 AnaIYie 10L Action I Samples Afte:t~ 

I I I I I I I-
I I I I I "\..1 IP 

_____ I 
I I IA I . .t. 'ty~ I 
I I -~ I I 
I I --- I I I 

I ~ I I I I 
Check for calculation errors and negative imerterences. 

Reviewed Sy: 

A!.. :;.;':.\·/P.SN":SOP:304&C.p. 1 

I 

.1 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(~ata verificationNaiidation Level 3-OV3) 

11.0 SAMPLE RESULT VERIFICATION 

".1 Verification of Instrumental Parameters 

,O? ~,CJ 
;;.v.O 
A::ac.~menl C 
rage 49 01 1 ~S 
July 1!!lf4 

Page '5 of 16 

Ate instrument detection limits present and verified on a quarterly basis? Yes 0 No 0 M t .II-"j,~J k
Are IOu present for each analyte and each instrument used? Yes g/ No 0 

Is the IOL greater than the required detection limits tor any analyte? Yes 0 No E3'" 
(If IOL > required detection limits. flag values less than 5xIOL) 

Samples affected: _____________________________ ___ 

Are Ie? lnterelement Correction Factors e~abljslled and verified anr.ually? Yes 0 No U ,.v"f -"/,/,&,,,J1= 

Are Ie? Linear Fianges eS1al:llished and veriiied quarterly? Yes 0 No 0 P,f;/Hh'c.If-;/~ 

11 no ier any of the a!:lol'e. review problems and resolutions in namative report, __________ _ 

11.2 Reponing Requirements 

Were sample resuns reported down to the POL? Yes g/ No 0 , 

II no. indicate necessary corrections. _______________________ _ 

Were sample results thi1 were analyzed by Ie? for Se. TI, As. Dr Pb at least 5xIOL? Yes aL Nb 0 #t- ,/."" i' 
""'f~h'.J 

Were sample weights. volumes. and dilutions taken intD account when reporting sample results and detection 
limits? Yes Gr' No 0 

Reviewed By: _4;t::,: ~':..c..{:L..t!z:=~=.t.~-~r __ 
.. ' 

Date: ---'=1+-/-4~'--'!t~r=--------
AL~·~.Wp.SNL:sOP3~C,Rl 
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INORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNaficlation Level 3-OV3) 

Page 16 of Hi 

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

Were any sample results higher than the linear range of caibrafion curve and not subsequently reanalyzed at 

the appropriate dilution? Yes 0 No I3" 
Samples affected: _____________________________ _ 

, ,.3 Sample Quantitation 

Che::K a minimum of 10% of positive sample results for transcripiicn:cai:u:ation errors. S:.Imrnar'':e necessar.,. 
c:::rre::;ons. If errors are large. re~.Jest resubmlttal of laboratory pa:ka;e. 

C::mments; 

A?proved By:· 

Date: 

f c: MAl .... t?uri t tf)c 

'1" 

1 < -os * I 

$" 

. "Taskl?roject Leader is responsible for approval of data set. 

" 

neviewed Sy: If . ,4.:>;;,LJ Date: ---=6:;.1:;"+~..,./1..c."~Y"--_____ _ 

I\:. "·~.'YP.$N\.:SO~3044C.;:U 



Site: 5, it& I"r;tf , c., T1'9 , 
,e\R'COC: .5/~~:J..r O:Ira C1a.ssifiCllion: A ,.~e tr,; s (; 

S:uuple' I FI"3C1ion No, Anal~'Sis 
I DV 

Qualifiers Comm~ts 

IJI 
'f P 

A V£' d ~I . LL-
/..4 ~~JJ. 

I 
y , 

I 
LJ~ e;- . .L ~ 'C4 b """-~ -. 'f'-.. 

r 

&l ~~.~ • .., --L. ... ~ ... ~~A __ ~ , . 
I 

, 
. , -

Sample No.lFraction No. - This value is located on the Chain ofCusrody in the ER Sample Id field. . . 

Anal~'Sis - t:se \'1Ud test methods pro\;ded below or if the result applies t(\ an indnidual anal~,e within a test method. 
use the 'CAS number from the analytical datil sheeL 

DV Qu:llifiers • The enuy 'l!.in be taken from the list of \'1lid qualifiers and associated comments. If other qualifiers 
not on the list are needed. contlle! Ttna Sanchez to coordinate addmg them to the list. 

Comments - This is only 10 be used if a comment associated with the qualifier is not appropriat:. needs modification 
because of an unusual circumstance.. or additional clarifICation is warranted. 

Test Methods - Anions_CE. EPA6010. EPA6020. EPA7470.'1. EPA8015B. EPA8081. EPA8260. EPAR260-M3. 
EPAR:70. H.~CH_ALK.. HACH_ N02. HACH_N03. )'IEKC_HE. PCBRlSC 

I 

. 

.. 



Ust of Dala Qualifiers used in Data Validation and Associated c:ommcnl Responses 
QuaJ~ficr " " "., Comment 

A Laboraloty accura.c-y and/or bias measurements for the associated Laboratory 
Conuol Sample (LCS) do not meet acceptance criteria. 

AI Laboralory accuracy udlor bias mcasur.=ments for the associated Surrogate 
Spike do not meet acceptaDCe criteria. 

B 

Bl 

B2 

B3 

J 

11 

12 

P 

PI 

P2 

Q 

R 

U 

UI 

UJ 

.' 

L.aboraIory accuracy udlcr bias measurements for the associated Matrix Spike 
(MS) do not meet acceptance criteria. 

ADalyte present iD laboratory method blank 

ADalyte present iD trip blank. 

ADalyte present in equipment blank. 

'Ibe associated value is lID estim.wI quantity. (Note: this quatifiermay be used 
iD COIIjuncci.ou with other qualifiezs (z.c.. A.1) 

The method RquiRmcnss far sample prcscrvaIicmltempczature ~ not met for 
the sample analysis. The associawl value is an estimaled quanlity. 

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

Lahorarory pr=WOUlllC&S\ll'eDlats for the Laboratory Conuol 
Sample and duplicate (LCSILCSI) do not meet acceptance criteria. 

l..aboralOry prc:cision measurements for the MaaiJt Spike Sample ~ -
associated duplicate (MSIMSD) do not meet acceptaDCC criteria. 

lnsufficient quality ccmtrOl data to dermnine labomtory pr=ision. 

Quanlilalion limit rq»rted docs not meet Dm Quality ObjccIivc (DQO) 
requirements. 

The data arc unusable for their intended p1IlpO$C (Note: AnaIyte may or may not 
beprcsenL) 

The analyte is a common laboratory contaminanL The associated EeSUlt 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 
times the conccnaation jn any blank. 

The anaIyte was anaI)'ZI:d for but was not detected. the associated value is an 
estimate and may be inacc:urate or imprecise. 

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



ANAL VTICAL RADIOC,HEMISTRY DATA VAUDATJC N 
CHECKLIST 

.. . ..... " ... . ... .• I-

'~ Matrix: Matrlx ../ 

3. .. : Entlr. "..-../ . . 

. 

4. % 75-125% or? ~ ~ 
F. ANAL.YTlCAL VlEI. ,;';:;; ~. ;;=1II;t'-------------+-------1 

1. I~~~ ~ .. _.~. 'mett V -+--------------4-------~ 
2. Ingrowth ancIIor c:lecay: CoRllCt facio,. 

applled1 

2. ~TA"";;;;""'" Each batch? ../ 

2: t.Aatrtx: Matrtx -':r ./ 

e 
B-1 

.. -. . --. --_ .... _-- .-.. -



.. 
ANALYTICAL RADIOCHEMISTRY DATA VAU DATTO fo.' 

CHECKUST (CONTINUED) 

B-2 

.-.- --~ •• ~ .•• _. __ ... _._ •.• _ ,0_" •• _- • __ ...... 



-.-

I CCTI'I-

J 

Sire: 5?d 
.4.R'COC: ~/t:);l.~3 0:113 Cbssi lic:ation: 

~mple' v 
Fraction No. A~"Sis Comments 

~-G-R-O~r-C. rplI~~?O 
- o;;ztl-c. I . 

..y '4 -0,;2,-(. '+" 

{.~ 11. - . 
-fl't"""wJ4 $,_ - 14JDl • ... - ...... &,..---,-
p.I&, 11-- --, -c..a., ..... ~ ~~ :... ~ 

L 
./1 _i~ 'f)'~ , 

,J1" ~ .. ;I'~~ I . I' I I 

I .... 

I 

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

. ~naIY5i5 - L:Sf \lIJid test methods provided below or if the result applies 10 an indi\'idulil analYle within a test method. 
use the CAS number from the analytical data sheet. 

DV Qualifiers - The en~' will be taken from the list of \lIlid qualifiers and associated comments. If other qualifiers 
not on the list are needed., contaCl rma Sanchez to coordUwe adding them to the list. 

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

Test Methods - Anions_CE. EPA60JO. EPA6020. EPA7470'J. EPA80ISB. EP.I,S081. EPA8260. EP.4.8260-M3. 
EPA8~70. H.~CH_ALK. HACH_ No:!. HACH_NO.3. ~IEKC_HE. PCBRISC 



; .". 

)f@.)(Q)Q) 

• ~ !. 

Lislof Dala QualifieB used in Da!a Validation and Associatc:cJ ~.ommerll Responses 
Qualifier '. : .. ' .:~ Commenl 

A Laboratory accuracy and/or bi~ ~easure~en.ts f~r ~e ~?C~ ~~tory 
Cpnll'Ol Sample (LCS) do nol mt:C11CCCpWlCC1. c:nsena. .' . • . ., 
'. . .~ . . 

Al 
.' . 

Laboratory accuracy and/or bias measurements for the ~i~~ S~g~ 
.. ' .spike do not meet ~tance criteria. .' ... .' • • .. 

• " A2 '. .• . • I..ahoratory accuracy andIor bias measurements for the associated Matrix Spike 
(MS) do nOI meet ac:cepwtce cri1eria. . ., 

B 

Bl 

B2. 

B3 

1 

11 

12 

P 

PI 

P2 

Q 

R 

U 

U1 

UI 

Anal~ present in laboratory method blank 

Analytc present in aip blank. 

• Anal~ pfeseDt iD equipment j,~ 

Anal~ present in continuing calibration blank. 

The associued value is an estimatcci quantity. (Note: this qualifier may be used 
in conjunction with other qualifieB (i.e., AJ) . . - . 

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

The holding time was exceeded for the associated sample analysis. The 
associa1ed value is an estimated quantity. 

l.abomory precision measurements for the Laboratory ConIl'OI 
Sample and duplicate (LCSlLCSD) do not meet ac:ceptance criteria. 

Laboratory pJeCision measurements for the Mattix Spike Sample and 
associated duplicate (MSIMSD) do not meet acceptance criteria. 

Insufficient quality conttol dala to determine laboratory precision. 

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

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

The anaIyte is a common laboratory contaminant The associued result is less 
than ten times the concentration in any blank. 

The analyte was also deteCted in a blank. The usoc:iatcd result is less than five 
times the concentration in any blank. 

The anaiyte was analyzed for bUI was not detcelCd. The associated value is an 
estimate and may be inaccurate or imprecise. 

• This is not a definilive list Other qualifieB are potentially available, see TOP 94-03. Notify Tina 
Sanchez to revise list Updated:Man:h 10. 1998 

\ . 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verification/Validation Level 3 DV-3) 

A/1.c..()C.#":5/LJ";J.~3 Fag!! 1 of 1e 

SITE OR PROJECT 51A 71SAMPLE IDS --..... /p : ~,/wa:ti:.. 
~ A!'JAlYTICAl LASOfV.TOR'(. c..Dl.t : \. NO~ OF SAMPLES \I_~ ____ _ 

LA30MATOFiV FiEPOnT # 91g>:3r3. . 0)"$'" -O();"2 ii 03'fr/-oo;2.". 
. CASE NO. r;t/p __ " ?;('le.J\>D.3· , O:3'"E:r-.:2 -COr' . 

. wn. r.:2J.s:.;:l.;ID3..· , •. ' _ ....... ' .. ' '- '-' .. ' ".' 
" , ~/JM . DATA ASSESSMENT SUMIAARY .. ' 

.... ; .'. -. . . 
.. _ • .. .~. t' ~ ..' • ., . " ." ... .'. .#. ," .-: 

" Des:."iDe probletroSiC;JaftfJCations be/Dw (Action Items and Area of CDr.cem) 
VOC SVpy '. FESTiFCB, 

1. HOLDING' '. '#If. . ./ '. /II.A~ 
TIMES,rRESE::iV:.TION . 

2. GC.'MS INST. PE:V:ORM. 

CALlSnATiONS.WINDOWS 
, -. S!...A.NKS 
~ SUF.?OGA, :.S .. ,..." ..•.• 

s. , t~Ai!\IX S?IKE·'OU?" •.•.. 

I. Lt..BOnATOF.V CONinOL 
SAMPLES 

8. INTERNAl ST ANDAnDS 

5. COMPOUND 
IDENTiFiCATION 

10. SYSTEM ?ERFOF.MANCE 

11. OVE?Al.!.. ASSESSMENT 

,. 

, I' 

./ 
"7 
7 
.K" ,'f/s/'rt " . 

. Nil·. ' . 
V 

./ 

..,/ 

./ 

Z ~' 

.OTH:':; 
: ·1I1t 
. : . \ 

-' (check mant) - A=eptable: Data had {lo problems or crJaflfied due to minor problems 
N - Data qualified due to rr'.ajor problems 
X • Froblems. but do not aflect data /" . L n /I b J, 
Qua/iiiers: J. Estimate ,AlA - Nfl tAft 1CA-;e ",- 14/1,..$'" e 

'1llA-f' UJ· Undetected. estimated • 

~;;;~g !£:~~;~~~.~ 
ipAi:r;;'2jid:;;;~Ef1:;~j:t:~ 

.. 

',.- -' ... . .. ' . . " 
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~ 1//1./ti<r 
! == 'i e:- CONC::-.Jq. _..a.:::::Jo::::ro.:::!'--..:I.o= .... !:::500---i~~-9~"""=a...._.LS.'--~2::!!~:£:=.t... ___ _ 

OVE::\ALL DATA QUAUTY ASSQSMENT _--=5.::::;.:e.:::"::C::=-":::~::;'£::!:I::::::::l:o ___________ _ 

.:. '". 

' .. 
. ' 

• I .•• ' .. 
. . .. .,. .' ..... 

..... , .' 

.... . 
, .. 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
,-I (Data VerificationlValidation Level 3 DV-3) 

1.0 HOLDING TIMES AND PRESERVATION 

Indicate the hOldIng time criteria below that was used to evaluate the samples. 

SW-S45, 3rd. ed. 

T=r' ~.:3 :: 
;;.v 0 
A::lI~IC 
F.;;e Ie 1 cf 115 
J\;Iy I=;,~ 

Olher. ________________________________________________ ~~-------

Ust below samples that were over holding time criteria. 

II Sample 10 I ViSR Date Analyze:! Ac:iQn 

II I I 
!! I I 
!.~i ________ ~I~----------~~~~---~------~ 

I !! , ,~~:/ II - . 
Ii I IYJ/ \ I II I' 
ii I Y I ~ I! 

N07:: ViS::! .. Validated time 01 sample receipt . 
Vlere the correct preservatives used? Yes NoD 

Ust below samples that were incorreC' preserved . 

• 

II Sample No. i / Type of Sample I Deficiency I Ac;<jon 

I A I I 
I 7 I I I 
I / I I I -

I / I I I 
/ I I I 

I / I I .' I 
V I I I 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNafldation Level 3 DV-3) 

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

instrument used? Yes 0' No 0 

Was the t:lrrect s:andard (listed in the E?A Method) used? Yes ~ No 0 

Have the ion abun:ance criteria been met lor each tu~? Yes 0 NoD 

NOTE: GCIMS abundance criteria is specified by EPA method for GClMS analysis (=?A 824DA or 2ZiOA). 

If no for any of tlie above. list all the clita assoC:ited with the tune tr.at either faiied ::nena or in whi:."; there 
\':25 no tune. . 

!I Caleiiime Problem j! 
.:=.====--===-~=-=-=-=-=====---=--===-==-5P~~~ 

!~; ----------~----------~----~~~~----------~t4t 
.. 
!/ 

II 
II 
II 

Che:!< for ::cns=iption'calc:ulation errors. If errors are prese~. briefly summan::e ne:!ssi~i chang:s: 

Is the spectra of the mass calibration ac::eptable? Yes e No 0 

Reviewed By: _______ _ 
Cate: 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
/i' (Data Verific:ation/Validalion level 3 DV-3) 

3.0 GC INSTRUMENT PERFORMANCE. tl,t #flhcAtk 
3.1 DOT Retention TIme 

Is DDT retention time for paeked columns >12 minutes (exce,,! for OV-1 and OV· 1)? 

YesO No 0 

.; 
TOP s.:.Q3 
n.v.O 
J.::a=~nl C 
F.,ge 103 cf 115 
July lS;~ 

Fage 5 01 1a 

If no. list below the DDT s-.andares ttoit failed criteria: -----..,.t:.------------
;'.~i=:::=d samples and c:llTlpoun:s: ________ ~7'----------------

/ 
/ 

3.2 Retention Time Windows / 

L!S: ~s!cw co~cun:s tt-oit were not w~e re,emion tim: winccws. 

I' 
!I Da:s.iime 

V 
Compound / F.T 

/ 
I 7 
17 

Fir 
Winc:w 

;/ , ./ ~ / -t- , 1_ I. 

.' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationlValidation \.evel 3 DV·3) 
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" 
3.3 DDT and Enddn oeglO_n ~ 
List below the standards that have a DOT or;nctrin br.akdown of >20% (or a combmed breakdown 0 >20%). 

Oateffime I Standard ID I OOT/Endrin I % Breakdown I AC:ion I Peete: Samples 

I I I I ;1 
I I I I I / I 
I I I I ·1 / I 
.. I I I I / I 
~ I I I I / I 
I! I I I Y I 
3.4 DaC Retention TIme Check 

Is the %0 ce!ween EV At A and eac'" ar.alysis (q'.Iamitation d =~rmr::-.ation) DEC re!er.tic:"l time wit!':i:: QC 
li~.s (2% for packed column. o.:!-:_ capillary 10 <!l.32 • an::! 1~:' fQr me;a!lorej? . 

Yes 0 NOD 

I' C-'~ I Sample 10 y OSC ~~D I Action ,I "'_ 

I I / I I 
I I / I I 
I I / I I 

I :/ I I 
For the above criteria ·ned in Sections 8.1-8.4. check for transaiptionlcalculation errors. 

If emlrs are foun ist below with necessary corrections: 

/ -

/ 
/ 

Reviewed By: 
Dat~: 

Ii 
I 
J , 

I 
I 

, 

i 

. 

. 
i 

I 
1 

I 
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4,0 INITIAL CALIBRATION 

" TO? 9~,OJ • 
R~v 0 
A~c:lmenl C 
Page 105 01 115 
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Page 7 of 18 

Has initial calibration been performed as required in the E?A method? Yes I3" No 0 

Were the corree: number of standards used to calibrate the ins-.rument? Yes ~ No 0 

For GC analyses of pces and Pesticides, did the laboratory follow the caTTed 72·hour sequence of analysis? 

Yes 0 No 0 NI) 1- AffhCAJIe. 
List below compounds whic.., did not meet initial calibration criteria outlined by the E? A method. 

ii Instrument 10 
, 

Date 
, Compound , F.F .. ~o?SO , Ac:ion I Samples '!j'~; 

I: 
/I I I I ' I I~ i I: ! 

Ii I ' I I I ~I j' , 
I 

l. 

I! I 1 I I~ 1 I 

" 
j 

" 1 I fA I I! I 
j: I I il ~~I 1 

, 
F 

1 

" I 1 71(/ I I I , 
, , 
I 1 1/ I I 1 , 

II 1 /'1 , I I 
I ~ , , I , 
l~ 

" 

I I I I 
Check for trans::riptiontcaiC:OoJlation errors. If errors are present, summari:l:e necessary carrecUons below: 

.' 

F;eviewed 6y: 
r'\~ .. !!. 
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ORGANIC DATA ASSESSMeNT SUMMARY FORM 

(Data VeriflCationNalidation ~vel3 OV·3) 

5.0 CONTINUING' CALIBRATION 

Page 8 of 18 

i-'.ave co1nuing calibration·standards been analyzed at the fre:;O.1ency specified in the ErA method? 

Yes0" NoD 

Ust below all Qmpounds which did not meet continuing calibra:iOn requirements. 

I Instrument 10 I Date Compound RF.'%O 

II I I; d 
il~1 ------~I~------~------~------~~~----~------~il 
• I; 
II I !I 
I ~ 

Chec.1( for trar.s::i~tion an:! calCJlation errors. H errors are fQu~:. briefly sumr.:an:e necessary c:)fre::iOns 
below: 



d ., 

" 
6.0 BLANK ANAL. YSES 

ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data Verif'JCationNalidatiOn '-"Vel 3 OV·3) 

6.1 Method.'FIeagent and Instrument BlankS 

Tep~.oJ ~ 
F.ev.O 
Ar.;a~menl C 
P;age 107 ct 11.5 
July lSS4 

Page 9 of 18 I 

Has a methoClreagent blank been ~Iyzed for eaell set of sarT1?les or for every 20 samples of similar rr.a:rix. 

whichever is more frequent? Yes B No 0 . 

Has ~~mJment blank been analyzed at least once every twelve ~urs for tach GClMS system used? 

Y~~ ~D . 
6.2 Field.'Rinse."Equipment Blanks 

Are :ner! fieldrinse!~C!UJIi'ment blanks ass:ldated with each sampling cay or a: tre~uency s~ecified in ttre 

sarn;lling plan, Yes g No 0 

Ls; be!ow c:lrn?ounes tor which analyses were re~.Jes:e: tl'.a wer! det!:teti in any of the b!arJt.s ar-.alyze::i: 

11 .. 

.: ." 

POL .. Practical OUantila1ion Limit from E?A Method. 

. . 

ht!viewed By: r::~.-tI ~ 

FOL I 
(R, 

/0 

...' I . .... ~ 

I . . . 
. .... . ... .. 

.. 

.' 

Samples A,'ie:::::; 
(A:.iOOI 

• O.'~ •• 

, 

I 

I 
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Are there any TICs piesent in the blanks that are also present in the samples? Yes 0 No 13'" 
If yes, 6st below •. 

7.0 SURROGATE RECOVEnY 

Were~~gite rec:weries evaluated for each of the samples ana1y:5~ by GC or GClMS? 

YesB NoD 

If s:JlI.)~ate s:ancar::!s other than these presemed by sw-a.:S are uss~. list below with rs!erence t:» ~Iieabie 
cornrol limits used to evaluate the percem recoveries. 

Surroca!! Comcound Co~llimi:s 

. . . '. 
Lis: below the percent recoveries whi:!l cfld not meet either SW-S':S ~..eria or :i:eria lis;ed abovs. 

·········v .•• ·:· ...... ·· ...... : 

Sample ID/Matrix 

I ():1'f- Co 

Reviewed 6y: 
Date: 

Surrogate 

Compound Action 
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Page 11 of ,a 
It surrogate recovery was outside of control funits, were the samples or method blank reanalyzed? 

Yes 0 No {!( ~ -t:4..t.4 ~ f -;:'- r r:t 0.' <OM "4 : .. _ 

Are method blank surtO!;at: recoveries outside of limits upon r:analysis? Yes 0 No Gf" 

Are transcription:calc'.J'.ation elrOrs present? Yes 0 No 8"" 

jf yes. n:lle ne::sssary c:::rrec-jons. ________________________ _ 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 

(Data VerifJCationlValiciation Level 3 DV·3) 

B.O MATRIX S?II(E:'MATRIX SPIKE DUPl.ICATE (MS.'MSC) ANALYSIS 

Page 12 of 1a 

. . ' 
Were MSiMSDs analyzed at the frequency required by the E?A met.'lod or OA?j? for each matrix type? 

Yes 0 No [i( ~ t '5-? • ";0;) /~ l' 4" z:tJ 

Us: below % re~veries and F.PDs of compounds whi!:.'l did n=t meet criteria. Inci:-,,:e on chart c:iter.a used to 

evaluate recoveries and Fi?Ds. 

1; 
I: 

:F=====~==============+===============~====~======~~~~========~:. ,. 
ii 

" i: 
" 
.' I. ,. 
I; 

i; 
II 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationNalidation Level 3 OV·3) 
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g.O LABORATORY CONTROL SAMPLE ANALYSIS 

Have lacora10ry control samples containing a representative number ot the compounds of interest be::; 
analy:ejYat /he frequenc/ specified in the E?A method or OAPjP? . 

Yes m No 0 

E'/alua1a percent recoveries based on c:ontrollimlts established in incftvidual E?A me1hods, or use eS:c:::!Shed 
Ictloratory control limits. List below recoveries of c::ITnpounc:s which did not meet criteria with reteren:: ::1 
control limits used, 

II 
I, r, 

C~:':"~ound C.,n:.-ol Limi".s AC:n 

C=:"i~r~i Limn ~:ier=!i:;: 
----------------------------------------~~---

E'::!u:,e F.?~ bas:~ en controllimi:,; esta::lls!<eo in in:ive;al E?A mathocs, or cse es-.ablisheo lab:::::~ 
c:lmro! limits, Lis: :e!ow re::overies ot cO!npocn:s wni::n ci::i not meet crite!'ia wit~, rete!'an:e 10 ~:'l:~1 t::-ti-.s 
us,,;]. 

II Dale I Compound I ~~nec I Cormol Limi'.s I A:-Jon I Samples'" -'~ 
I I I I I ------r-
I I , I ..v11'/ ------r-- I 
I I I ~I/'~I I 
I I 

I I I I -- I 

Control Limit neferan:::: --------------------------------------------

Reviewed Sy: 
!""\~.::!' 
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(Data VerificationNaflCation Level 3 DV-3) 

.' . 
10.0 INTERNAL STANDARDS EVALUATION 

liS: below the intemal standard areas of samples or blanks wt-Jeh did not meet criteria. 

Date Sample 10 
Internal 

Out 
A::eptable 

F.ange 

Pa~e 14 of 1a 

~ t 
I'~I --~~~------+-----~------~----------~;. I; 
Ar: r:,~on ti~S of the imemal standares within 30 s:~nes of :l'Ie associated eaiC~:bn stancar.!? 

Y:s ~ No U 

11.0 T AnGEl COMPOUND LIST ANAL YTES 
11.1 GC·MS Analyses 

Are i:'ie r::::ms:ructed ion ~'~atograms. t!ie mass s~=::;a for t'1: idemified Qr..plounds. and the :::;;:a syst:"" 

~r::-.::::J:s in:!uc:d? Yes @' No 0 . 

Is c:oromatographic: pe:tormanc:e a::ep1able with res~e:: :0: 

Easeline stability? Yes r:r No 0 

F.esolution? . Yes b3" No 0 

Peak shape? Yes {3"" No 0 

Fut:·s::ale graph (attenuation)? Yes ~ No 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
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TO?~~3 

j:.~y 0 
l.a=enlC 
P"g. 11:; cI II~ 
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Page 15 of 1a 

Other. __________________________________________________________________ ___ 

Is the RRT of sac., reported _c~?Ound within the limits given in t.'l! .method of the s:andard FonT in the 

continuing calibration? Yes [3' No 0 . 

Are all the ions present in t~?:andard r..ass spe:trum at a relati'/! intensity greater tl".an 1 0% also present in 

the mass spec:rum? Yes 8' No 0 

Do sample and s:anc::ard relati~ Unensities agree wi:hin 2Qo/.? Yes ~ No 0 

11 no fer any elf :ne a:::we. ineicate below pr-blems ar': ~.;arlft:ati:.~s made ~ Ca-.a: 

, 1.2 GC Analyses 

;. .• : .~=!e any :ran:;;::~I;:i::n·cal:ulation errors :e!ween ~n= raw ca,a anCi the re;lo • .:ng ::::ms? 
Yes 0 N::! U 

If yes. review e=:ors a:lei necessary c:lrreClons t=low: if errors are large, res-.Jc 
te ne:essary. 

unds within the calculated re:ention time windows for beth quantitation and 

NoD 

Was GC/MS co •. mation performed when required by the ErA method? Yes 0 NoD 

any ot the above, reject positive results except for retention time winoO' .... s if associated ~andard 
pounds are similarly Shifted. 

.' 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflC2lionNalidalion l.9vel 3 DV·3) 

age 16 cf 13 
Samples affec:ed:, .. J~ __________________ "7""::;" _______ _ 

I 

Check chron-.atcgrams for false negatives. espe=ally for multiple peak components (toxaphene and FCE~!. 
If false negatives are apparent and the appropriate standards were not analyzed. or if c::mfirmed anclYS;i 
was not present. flag the affected cata. 

Samples affec:ed: ____ .....".~~ ________________________ _ 

NOT-. Due to tne c::r..;:iexities of ?CS pes:ce ar-.alysis. each al".alytical n:n S:t~ul::l be Te'liewec to vet.:y 
.. ntdication and c:llumn pertormance. 

12.0 FIELD DUPLICATE ANALYSiS 

Were field dt;;:ii:Ees s;:!)r..i:'led for al"oalysis? Yes 0 

If yes. calco.Jla!e ~?D a::: use pro:essional ju:;mem tl) determine if the data o.se=s 10 !:l: q".Jaliiie::l. List res:!i:s 
below. 

D-'" Q.~ Sa:;:~le 10 Compour.:: 
Sample 
nesull 

DuplicE: 

13.0 COMPOUND QUANmATION.'REPORTEO DETECTION UMITS 

Are there any trans::ription:calculation errors from raw data to rep:1orted 
results)? Yes 0 No 0 

east 10% of positil .. e 

In addition. veriiy that th Internal staneard. quantitation ion. and RR;: were used to calculate the Tes:!~ 
for a minimu •• of sample cata. 

Reviewed By: ::izS iii.t-r 
Date: _~ __ 

) 

" r: 
to 

" 

I: 
11 



ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VerificationlValidation Level 3 OV-3) 

... 1 

f' 
13.1 Chromatogram Quality 

Were baselines S"'.aole? Yes 0 NoD 

Were any negative peaJt.s or unusual peaks present? Yes 0 N:O 

Were early eluting peaks resolved to baseline? Yes 0 NoD 

7=~ 5':-~ 
;:.v 0 
I.:~:>m~~: C 
?;I~o! 11~ = 115 
July 1 !O;~ 
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It in:oITe:: ~.;a"'.i".ations ar: evide .... note correC::ions necessary bel-.·; ______________ _ 

;'.re ::ie req:;:re::! ~:.;an:.~a:on limr.s i=etec::io '. '1$) adjl.:Sted to ref;e:: sample ::iL:"jor.s an:; tor s:Jls. salTl;:)ie 
--;="'f"? v=s n ~'- n •.. _._." _. . _ _ i' ... _ 

,~.o TENTATIVELY IDENTIFIED COMPOUNDS AI" of Apf/iC.AJle 
Are Tentative!y Identified Compounc:s (lIC) properly icentiiied wi',," scan number or retention tim" 

concentration, and J C'.lafifier? Yes 0 No 0 

Are the mass spe::ra tor TICs and associated -best match" spec::/Ci ... YesO No 0 

Are any TCl compounc:s listed as TIC compou NoD 

Are each oi the ions present in eference mass spe::ra with a relative intens::y greater than 1~;' also 

spectrum? Yes 0 No 0 
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ORGANIC DATA ASSESSMENT SUMMARY FORM 
(Data VeriflCationiValidation Level 3 DV-3) 

00 TIC and -best ~tch-·standard relative ion intensities agree within 20%? Yes 0 

Page 18 ot 1a 

No 0 
Commems ____________________________________________________________ ~~-----

Reviewed oy: 

Approved Sy:" 

D-to co_. 

°Data package must be ~proved by ProjectlTask leader. 
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SWMU 57A: RISK SCREENING ASSESSMENT 

I. Site Description and History 

Sandia National Laboratories/New Mexico (SNUNM) Solid Waste Management Unit (SWMU) 
57A is identified as the Workman Site: Firing Site, in the Hazardous and Solid Waste 
Amendments Module of SNUNM's Resource Conservation and Recovery Act (RCRA) Permit. 
SWMU 57A is located on the northeast corner of the intersection of Lovelace Road and Isleta 
Road in the south-central portion of Kirtland Air Force Base (KAFB). SWMU 57A is a former 
artillery firing area that was used during World War 1/ for the development of the proximity fuze 
- a radar-activated, variable-timed bomb fuze used in antiaircraft defense munitions. A variety 
of artillery pieces were used to fire test shells at targets suspended between the two former 
towers at SWMU 57B, Workman Site: Target Area, located approximately 2 miles to the east. 
Subsequent activities may have included the storage of vehicles from the Nevada Test Site and 
unknown activities associated with the utility pole/steel plate area, and in the underground 
bunker. At some unrecorded date, the largest concrete slab, Pad 1, was graded over and three 
piles of debris were collected and burned on the new ground surface. 

The site includes two small buildings, five concrete slabs, two concrete gun mount positions, 
three wood utility poles set around a fixed metal plate, and an underground bunker. Three 
debris mounds, containing burned trash, were sampled and removed as a Voluntary Corrective 
Measure (VCM) in January 1997. 

II. Comparison of Results to Data Quality Objectives 

The confirmatory soil sampling at SWMU 57 A was designed to collect adequate samples to: 

• Determine the nature and extent of possible constituents of concern (COCs) in soil and 
concrete at the site features 

• Provide sufficient Level 3 analytical data to support risk screening assessments. 

Table 1 summarizes the sampling strategy for SWMU 57A. The potential COCs at this site were 
radionuclides, RCRA metals, high explosives (HE), and semivolatile organic compounds 
(SVOC). Based upon their know history, certain site features also had the potential for 
additional COCs such as volatile organic compounds (VOC), and polychlorinated biphenyls 
(PCB). Concrete slabs were also typically sampled for Toxicity Characteristic Leaching 
Procedure (TCLP) metals and SVOC analysis. 

The number and locations of the samples collected depended on limited historical information, 
surface features, newly discovered features, and consultations with New Mexico Environment 
Department - Hazardous and Radioactive Materials Bureau (NMED-HRMB) and Department of 
Energy OverSight Bureau (DOE-OB) personnel. 
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Table 1 
Summary of RFI Sampling Performed at 

SWMU 57A to Meet Data Quality Objectives 

SWMU Feature Potential COCs 
Site Specific NA 
Background 

Pad 1 Radionuclides, RCRA 
and TCLP Metals, HE, 
SVOCs 

Former Building RCRA and TCLP 
Foundation Metals, HE, SVOCs 

Former Gun Mount RCRA Metals, HE, 
Positions SVOCs 

Buildings 9900 and RCRA Metals, HE, 
9902 SVOCs 

Former Wind Radionuclides, RCRA 
Tunnel/Machine Shop and TCLP Metals, HE, 
Pad SVOCs, VOCs 
Former Transformer Radionuclides, RCRA 
Pad and TCLP Metals, HE, 

SVOCs, PCBs 
Pad 3, Steel Plate Radionuclides, RCRA 
and Utility Pole Area Metals, HE, SVOCs 

Pad 2 Radionuclides, RCRA 
and TCLP Metals, HE, 
SVOCs 

Underground Bunker Radionuclides, RCRA 
and TCLP Metals, HE, 
SVOCs 

Three Debris Mounds Radionuclides, RCRA 
Metals, HE, SVOCs, 
VOCs 

COC 
It 

= Constituent of concern. 
= Feet. 

HE 
NA 
PCB 

= High explosives. 
= Not applicable. 
= Polychlorinated biphenyl. 
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Number and Type of Sampling Location 
Samples Collected Rationale 

5 soil at 2 depths (0-0.5, 0.5- To establish site-specific 
1.0 It) background 

concentration numbers 
for comparison with RFI 
samples. 

5 concrete,S soil at 2 depths Locations selected 
(0-0.5, 0.5-1.0 It) along east based upon llir photo 
edge of slab locations for slab 

staining and former 
artillery firing positions. 

1 concrete, 4 soil at 0-0.51t To sample the floor of 
the structure and around 
the perimeter for 
indications of a release. 

12 soil at 2 depths (0-0.5, To sample areas around 
0.5-1.0 It) known and inferred 

artillery positions for 
evidence of surface 
contamination. 

4 soil at 2 depths (0-0.5, 0.5- To sample around the 
1.0 It) around each building perimeter of each 

building for evidence of a 
release. 

1 concrete, 4 soil at 0-0.51t To sample the slab and 
perimeter for evidence of 
a release 

1 concrete, 4 soil at 0-0.51t To sample the slab and 
perimeter for evidence of 
a release 

10 soil at 2 depths (0-0.5, To sample this area for 
0.5-1.0 It) around the pad evidence of a release 
and utility poles 
1 concrete, 4 soil at 0-0.51t To sample the slab and 

perimeter for evidence of 
a release 

4 concrete, 4 soil beneath To sample the bunker 
the concrete, 1 from floor floor and floor drain for 
drain. evidence of a release 
1 sample from the center of To characterize the 
each mound and 1 soil mound material for 
sample directly beneath the disposal and to sample 
mound contact with the the underlying soil for 
orioinai orade. evidence of a release 

RFI 
SVOC 
SWMU 
VOC 

= RCRA facility investigation. 

2 

= Semivolatile organic compound. 
= Solid waste management unit. 
= Volatile organic compound. 
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Table 2 summarizes the analytical methods and data quality requirements necessary to support 
risk screening assessments. The SNUNM Environmental Restoration Laboratory results were 
used to characterize the three debris mounds, not for risk assessment purposes. The SNUNM 
Radiation Protection Sample Diagnostics Laboratory was used gamma spectroscopy analyses. 
The remainder of the analyses were performed at Core Laboratories in Denver, Colorado, or 
General Engineering Laboratories (GEL) in Charleston, South Carolina. 

The SNUNM Sample Management Office conducted Data Validation 1 and 2 reviews for all off
site data in accordance with Technical Operating Procedure 94-03, Rev. O. (SNUNM July 
1994). A Level 3 data validation was also performed by SNUNM Environmental Restoration 
personnel on all off-site data in accordance with this same Technical Operating Procedure. All 
gamma spectroscopy data was reviewed by SNUNM Department 7713 in accordance with the 
Radiation Protection Sample Diagnostics Procedure RPSD-02-11 (SNUNM July 1996). The 
data quality objectives (DO Os) for SWMU 57A have been met. 

III. Determination of Nature, Rate of Migration, and Extent of Contamination 

111.1 Introduction 

The nature, rate of migration, and extent of contamination at SWMU 57A was determined 
based upon an initial conceptual model validated by confirmatory sampling at the site. The 
initial conceptual model was developed from historical background information including 
numerous site inspections, personnel interviews, historical photographs, radiological surveys, 
and exploratory trenching. The DOOs contained in the OU 1334 Work Plan (SNUNM October 
1994) identified some sample locations, sample density, sample depths, and analytical 
requirements. Based upon new site information, additional sampling locations and analyses 
were requested by NMED-HRMB personnel. The soil samples were collected in accordance 
with the procedures described in Field Operating Procedure 94-15 (SNUNM April 1996). 
Concrete samples were collected by chipping the surface of the slab with an electric hammer 
drill. The data collected were subsequently used to develop the final conceptual model for 
SWMU 57A, which is presented in Section 7.7 of the associated no further action (NFA) 
proposal. The data specifically used to determine the nature, rate of migration, and extent of 
contamination are described below. 

111.2 Nature of Contamination 

The nature of contamination at SWMU 57A was determined with analytical testing of soil, 
concrete, and debris and an evaluation of the potential for degradation of relevant COCs 
(Section V). The analytical requirements for confirmatory sampling included radionuclides 
(gamma spectrum, isotopic uranium and thorium, gross alpha/gross beta), metals (RCRA, TAL, 
TCLP), high explosives, semivolatile organiC compounds (including TCLP SVOCs), volatile 
organic compounds, and polychlorinated biphenyls. These analytes and methods are 
appropriate to characterize the possible COCs at the site. 
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Summary of SWMU 57A Data Quality Requirements 

Radiation Protection 
Sample Diagnostics 

Data Laboratory, 
Analytical Quality Department 7713, 

Requirement Level SNUNM 
Radionuclides Level 2 62 
(gamma 
spectroscopy) 
Radionuclides Level 3 --
(IsotopiC 
uranium and 
thorium) 
Radionuclides Level 3 --
(gross 
alpha/gross 
beta) 
RCRA Metals Level 2 --
plus Beryllium 
RCRA Metals Level 3 --
pius Beryllium 
TAL Metals Level 2 --
TAL Metals Level 3 --
High Explosives Level 2 --
High Explosives Level 3 --
Semivolatile Level 2 --
Organic 
Compounds 
Semivolatile Level 3 --
Organic 
Compounds 
Volatile Organic Level 2 --
Compounds 
Volatile Organic Level 3 -' 
Compounds 
TCLPSVOCs Level 2 --
TCLPSVOCs Level 3 --
TCLP Metals Level 2 --
pius Mercury 
TCLP Metals Level 3 --
pius Mercury 
Polychlorinated Level 3 --
Biphenyls 

RCRA 
SNUNM 
SVOC 
SWMU 
TAL 
TCLP 

= Resource Conservation and Recovery Act. 
= Sandia National Laboratories, New Mexico. 
= Semivolatile organic compound. 
= Solid waste management unit. 
= Target Analyte list 
= Toxicity characteristic leaching procedure. 
= Not applicable. 
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Environmental 
Restoration Core General 
Chemistry Laboratories Engineering 
Laboratory, Denver CO., and Laboratories, 

Department 6132, Casper Charleston, 
SNUNM Wvoming South Carolina 

-- -- --

-- -- 11 

-- 10 44 

17 -- _. 

-- 122 --

7 -- --
-- 12 --
7 -- --
-- 115 --
8 -- --

-- 110 --

8 -- --

-- S --
4 -- --
-- 14 --
4 -- --

-- 14 --

-- 5 --
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The rate of COC migration in soil predominantly depends on 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 (i.e., National Oceanographic and Atmospheric 
Administration) are adequate to characterize the rate of COC migration at SWMU 57A. COC 
migration from concrete is not considered in this discussion, since TCLP analyses do not 
indicate the release of any COCs via leaching. 

111.4 Extent of Contamination 

Confirmatory soil and concrete samples were collected in areas expected to have the highest 
potential for contamination. These sample locations were deemed appropriate to determine the 
possible vertical extent of COC migration. 

The sample density was determined based upon the size of the SWMU, the size of individual 
features under investigation, and the number of likely areas for possible contaminant releases. 
The sample number was deemed sufficient to establish the presence or absence of COCs at 
these features. 

In summary, the design of the confirmatory sampling was appropriate and adequate to 
determine the nature, rate of migration, and extent of contamination. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The 
identification of COCs and the sampling to determine the concentration levels of those COCs 
across the site are described in the SWMU 57A NFA proposal. Generally, COCs evaluated in 
this risk assessment include all detected organics and radiologicals and all inorganic COCs 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 not included in this assessment were determined to have sufficiently low 
detection limits to ensure protection of human health and the environment. In order to provide 
conservatism in this risk assessment, the calculation uses only the maximum concentration 
value of each COC determined for the entire site. The approved SNUNM maximum 
background concentration (Dinwiddie September 1997) was selected to provide the background 
screen in Tables 3 and 4. If applicable, human health nonradiological COCs were also 
compared to SNUNM Subparts S action levels (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 1989a). Both radiological 
and nonradiological COCs are evaluated. The nonradiological COCs evaluated include high 
explosives (HE), volatile and semivolatile organic compounds, and inorganics. 
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Table 3 
Nonradiological COCs for Human Health and Ecological Risk Assessment at 

SWMU 57A with Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the Is COC a Bioaccumulator?b 
Maximum Background Applicable SNUNM BCF (BCF>40, 

Concentration Concentration Background (maXim~~ Log Kow (for 

COCName (mwkg) (mwka)a Screenina Value? aauatic organic COCs) Log KJ)w>4) 

Antimony 0.799 3.9 Yes 16,000· NA Yes 

Arsenic 6.42 5.6 No 44' NA Yes 
Barium 321 130 No 170· NA Yes 
Beryllium 0.736 0.65 No 19' NA No 
Cadmium 3.84 <1 No 64' NA Yes 
Chromium, total 14.1 12.8 No 16' NA No 
Cobalt 7.66 5.2 No 10,000m NA Yes 
Copper 52 15.4 No 6° NA No 
Lead 133 11.8 No 49° NA Yes 
Mercury 2.55 <0.1 No 5500' NA Yes 
Nickel 14.7 11.5 No 47 NA Yes 
Selenium 0.72J <1 Unknown 800· NA Yes 
Silver 4.63 <1 No 0.5' NA No 
Thallium 0.155 J <1.1 Unknown 119' NA Yes 
Vanadium 26.7 20.4 No 3,000' NA Yes 
Zinc 214 62 No 47' NA Yes 
Isopropylbenzene 0.0012 J NA NA 35.5 3.66 No 
Methylene chloride 0.0018 J NA NA 5

g 
1.25

g 
No 

Acenaphthylene 0.25J NA NA 575" 4.07" Yes 
Anthracene 0.256 J NA NA 917' 4.45' Yes 
Benzo(alanthracene 0.20J NA NA 10,000n 5.61

n 
Yes 

Benzo(b)fluoranthene 0.42 NA NA -- 6.124 Yes 
Senzo(k)fluoranthene 0.29J NA NA 93,325" 6.84" Yes 
Senzo (g,h,i}perylene 0.25J NA NA 58,884

n 
6.58 Yes 

Benzo(a)pyrene 0.3J NA NA 3,000' 6.04° Yes 
bis (2-ethylhexyl) 4.7 NA NA 851' 7.6" Yes 

I phthalate 
Butyl benzyl phthalate 0.083J NA NA 663

g 
4.77

n 
Yes 

Refer to footnotes at end of table. 



Table 3 (Continued) 
Nonradiological COCs for Human Health and Ecological Risk Assessment at 

SWMU 57A with Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNLJNM Than or Equal to the 
Maximum Background Applicable SNLJNM BCF 

Is COC a Bioaccumulator?b Concentration Concentration Background (maximum Log Kow (for 
COCName Jmg/l<g) jmg/kgl Screening Value? aquatic) organic COCs) (BCF>40, Log Kow>4) 

Chrysene 0.29J NA NA 18,000" 5.91" Yes 
Dibenzofuran 0.051 J NA NA 2,800" 4.12" Yes 
Diethyl phthalate 0.047 J NA NA 117' 2.47' Yes 
Di-n-butyl phthalate 4.7 NA NA 6,761' 4.61" Yes 
Di-n-octyl phthalate 0.055 J NA NA 9,334" 5.22" Yes 
Fluoranthene 0.42 NA NA 12,302" 4.90" Yes 
Indeno(1,2,3-cc!)pyrene 0.18 J NA NA 59,407" 6.58" Yes 
2-Methylnaphthalene 0.24 J NA NA 2,800" 3.86" Yes 
Naphthalene 0.1 J NA NA 1,000h 3.30

h 
Yes 

n-Nitrosodiphenylamine 0.33 J NA NA 217
h 

3.13
h 

Yes 

Pentachlorophenol 0.1 J NA NA 776) 5.09
h 

Yes 
Phenanthrene 0.57 NA NA 23800

c 
4.63

c 
Yes 

Pyrene 0.61 NA NA 36,300
c 

5.32
h 

Yes 
2,4-Dinitrotoluene 7.6 NA NA 204

h 
1.98

h 
Yes 

2,6-Dinitrotoluene 2.9 NA NA 5,225
h 

1.72
h 

Yes 
m-Nitrotoluene 0.16 J NA NA 16

h 
2.45

h 
No 

I p-Nitrotoluene 0.38 NA NA <100h 2.37" Yes 
Nitrobenzene 0.099 J NA NA 24h 1.85

h 
No 

RDX 0.24J NA NA 9" 0.87" No 

HMX 1.2 NA NA -- 0.26' No 

Aroclor 1254 0.013 J NA NA 31,200
c 

6.72
c 

Yes 

Aroclor 1260 0.0068 J NA NA 31,200
c 

6.72
c 

Yes 
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Table 3 (Concluded) 
Nonradiological COCs for Human Health and Ecological Risk Assessment at 

SWMU 57A with Comparison to the Associated SNUNM Background Screening Value, BCF, and Log Kow 

"From Dinwiddie (September 1997) CTF Super Group. 

bNMED (March 1998). 

cBCF and/or Log Kow from Yanicak (March 1997). 

dBCF from Neumann (1976). 

eSCF from Callahan et al. (1979). 

'SCF and/or Log Kow from Howard (1997). 

9SCF and/or Log Kow from Howard (1990). 

hSCF and/or Log Kow from Micromedex, Inc (1998). 

'SCF and/or Log Kow from Howard (1989). 

JSCF and/or Log Kow from Howard (1991). 

kBCF and/or Log Kow from Talmage et al. (1996). 

'BCF and/or Log Kow from Maxwell and Opresko (1996). 
mSCF from Vanderploeg et al. (1975) 
B = Associated analyte was also observed in the method blank. 
BCF = Sioconcentration factor. 
COC = Constituent of concern. 
CTF = Coyote Test Field. 
J = Estimated concentration. 

Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
mg/kg = Milligram(s) per kilogram. 
NA = Not applicable (organic COCs do not have accepted background concentrations). 
NMED = New Mexico Environment Department. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 

= Value could not be found in the literature. 
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Table 4 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 57A with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kow 

SNUNM 
Maximum Background 

Concentration Concentration 
COCName (pCilg) (pCilg)' 

Cs-137 0.286 0.079 
Th-232 0.88 1.01 
U-235 0.29 0.18 
U-238 4.08 1.4 

aFrom Dinwiddie (September 1997), CTF Super Group. 
·BCF from Yanicak (March 1997). 
'NMED (March 1998). 
dBaker and Soldat (1992). 
BCF = Bioconcentration factor. 
cae = Constituent of concern. 
eTF = Coyote Test Field. 
DU = Depleted uranium. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
pCVg = Picocurie(s) per gram. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid waste management unit. 

Is Maximum COC 
Concentration Less Than 
or Equal to the Applicable Is COCa 

SNUNM Background BCF Bioaccumulator?' 
Screening Value? (maximum aquatic) (BCF>40, Log Kow>4) 

No 3000· Yes" 
Yes 3000d Yes· 
No 900d Yes· 
No 900· Yes· 
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Table 3 lists nonradiological GaGs for the human health and ecological risk assessment at 
SWMU 57A. Table 4 lists radiological GaGs for human health and ecological risk assessment. 
All tables show the associated approved SNUNM maximum background concentration values 
(Dinwiddie September 1997). Sections VIA, VII.2 and VII.3 provide discussion of Tables 3 
and 4. 

V. Fate and Transport 

The primary releases of GaGs at SWMU 57 A were to the surface soil. A second release 
appears to be related to the underground floor bunker floor drain, which is also considered in 
this discussion. Wind, water, and biota are natural mechanisms of GOG transport from the 
primary release points. Excavation and removal of soil are potential human-caused 
mechanisms of transport. Winds can be strong in the open, grassland environment at 
SWMU 57A. Moderate winds can transport soil particles with adsorbed GaGs (or GaGs in 
particulate form) as suspended dust, capable of dry or wet deposition away from the site. 
Strong winds may move larger (sand-sized) particles by saltation. Vegetation and physical 
structures provide windbreaks, thereby limiting the potential for significant wind erosion at the 
site. No above-background particulate radioactive GaGs have been observed (SNUNM June 
1997). 

Water at SWMU 57A is received as precipitation (rain or occasionally snow). The average 
annual precipitation in this area is about 8 inches (NOAA 1990) and the evapotranspiration 
value is 95 percent of the total rainfall (Thomson and Smith 1985). Precipitation will either 
infiltrate or form runoff. Infiltration at the site is enhanced by the nearly flat relief and the sandy 
nature of the soil (the soil in the area of the site is primarily Tijeras gravelly fine sandy loam 
[USDA June 1977]). The vegetative cover will also slow runoff, increasing infiltration and loss 
byevapotranspiration. Runoff from the site is probably only significant during intense rainfall 
events and during extended rainfall periods when soils are near saturation from previous 
rainfall. Surface runoff in the area of SWMU 57A is to the west; however, the western side of 
the site is bounded by Lovelace Road. Therefore, surface runoff from the site will be carried by 
the bar ditch along this road toward an internal drainage basin on the west side of Kirtland Air 
Force Base. Runoff may carry soil particles with adsorbed GaGs. The distance of transport 
will depend on the size of the particle and the velocity of the water, which is expected to be low 
due to the flat terrain. 

Water that infiltrates into the soil will continue to percolate through the soil until field capacity is 
reached. GOCs desorbed from the soil particles into the soil solution may be leached into the 
subsurface soil with this percolation. The effective rooting depths of the soil at SWMU 57 A is 
about 60 inches [USDA June 1977], indicating the depth of the system's transient water cycling 
zone (the dynamic balance between percolation/infiltration and evapotranspiration). Because 
groundwater at this site is approximately 82 feet below ground surface (bgs), the potential for 
GOGs to reach groundwater through the unsaturated zone above the watertable is very small. 
As water from the surface evaporates, the direction of COG movement may be reversed with 
capillary rise of the soil water. Vegetation increases the rate of water loss from the subsurface 
soil through transpiration. 

Plant roots can take up GaGs that are in the soil solution. This may be a passive process, but 
active (i.e., requiring energy expenditure on the part of the plant) uptake or exclusion of some 
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constituents in the soil solution may also take place. COCs taken up by the roots may be 
transported to the aboveground tissues with the xylem stream. Aboveground tissues can take 
up adsorbed constituents directly from the air or by contact with dust particles. Organic 
constituents in plant tissues may be metabolized or released through volatilization. That which 
remains in the tissue may be consumed by herbivores or eventually 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 in feces (at the site or transported from the site in the herbivore), 
or be absorbed into tissues, to be held, 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. 

Degradation of COCs at SWMU 57A may result from biotic or abiotic processes. Inorganic 
COCs at SWMU 57A 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 
organic COCs 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 (i.e., transformation due to plants, animals, and microorganisms) may occur; 
however, biological activity may be limited by the aridity of the environment at this site. 

Table 5 summarizes the fate and transport processes that may occur at SWMU 57 A. COCs at 
this site include a variety of inorganics (metals, radionuclides and others) and organics (HE, 
polychlorinated biphenyls [PCBs], and others) in surface soil. Because the topography of the 
site is flat and the site is moderately vegetated, the potential for transport of COCs by wind or 
surface-water runoff is moderate to low. Significant leaching into the subsoil is unlikely for most 
COCs and leaching to the groundwater at this site is highly unlikely. Because of the diversity of 
COCs at this site, the potential for uptake into the food chain is highly variable, depending on 
the specific COC in question. The potential for food chain uptake for most metals and 
radionuclides is expected to be low; however, that for PCBs may be high due to their highly 
lipophilic nature (as measured by the octanol/water partition coefficient, Kow) and their 
resistance to biotransformation and degradation. For other organics, the potential for food 
chain uptake will generally be moderate to low due to either lower lipophilicity or higher potential 
for biotransformation. Degradation of the inorganic COCs is insignificant and the decay of 
radiological COCs is also insignificant due to their long half lives. 
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Table 5 
Summary of Fate and Transport at SWMU 57A 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Moderate to low 
Surface runoff Yes Moderate to low 
Migration to Qroundwater No None 
Food chain uptake Yes Variable 
Transformation/deQradation Yes Variable 

SWMU = Solid waste management unit. 

VI. Human Health Risk Screening Assessment 

VI.1 Introduction 

Human health risk screening assessment of this site includes a number of steps that culminate 
in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COCs. 

Step 3. The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COC 
to an approved SNUNM maximum background screening value. COCs that are not 
eliminated during the first screening procedure are subjected to a second screening 
procedure that compares the maximum concentration of the COC to the SNUNM proposed 
Subpart S action level. 

Step 4. Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screeningste~s. 

Step 5. Potential toxicity effects (specified as a Hazard Index [HI]) and excess cancer risks are 
calculated for non radiological COCs and background. For radiological COCs, the 
incremental total effective dose equivalent (TEDE) and incremental estimated cancer risk 
are calculated by subtracting applicable background concentrations directly from maximum 
on-site contaminant values. This background subtraction only occurs when a radiological 
COC occurs as contamination and exists as a natural background radionuclide. 

Step 6. These values are compared with guidelines established by the EPA and U.S. Department of 
Energy (DOE) to determine if 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 are discussed in the j)revious steps. 
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Section 1 provides the description and history for SWMU 57A. 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 57 A has been designated a future land-use scenario of industrial (DOE and USAF 
March 1996) (see Appendix 1 for default exposure pathways and parameters). Because of the 
location and the characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological GOGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological GOGs is included because of the potential to inhale dust and volatiles (volatile 
inhalation for nonradiologicals only). Soil ingestion is included for the radiological COGs as 
well. No water pathways to the groundwater are considered. Depth to groundwater at 
SWMU 57 A is approximately 82 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 industrial land-use scenario. However, plant uptake is considered for the 
residential land-use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct gamma 

VIA Step 3. GOG Screening Procedures 

Step 3 is discussed in this section and includes two screening procedures. The first screening 
procedure is a comparison of the maximum GOG concentration to the background screening 
level. The second screening procedure compares maximum GOC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure is applied only to GOGs that are not 
eliminated during the first screening procedure. 

VIA.1 Background Screening Procedure 

VI.4.1.1 Methodology 

Maximum concentrations of nonradiological GOGs are compared to the approved SNUNM 
maximum screening level for this area. The approved SNUNM maximum background 
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concentration is selected to provide the background screen in Table 3 and used to calculate risk 
attributable to background in Table 9. Only the COCs that are above their respective approved 
SNUNM maximum background screening levels or do not have a quantifiable background 
screening level are considered in further risk assessment analyses. 

For radiological COCs that exceed the approved SNUNM background screening levels, 
background values are subtracted from the individual maximum radionuclide concentrations. 
Those that do not exceed these background levels are not carried any 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 do not have a background 
value and are detected above the analytical minimum detectable activity are 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. 

VIA. 1.2 Background Screening Procedure Results 

Tables 3 and 4 present a comparison of SWMU 57A maximum COC concentrations to the 
approved SNUNM maximum background values (Dinwiddie September 1997) for the human 
health risk assessment. For the nonradiological COCs, thirteen COCs exceeded their 
respective background screening levels. Two nonradiological COCs have no quantifiable 
background concentration, so it is not known whether those COCs exceeded background. 
Thirty-three of the COCs are organic compounds and do not have background screening levels. 

The maximum concentration value for lead is 133 milligrams per kilogram (mg/kg). The EPA 
intentionally does not provide any 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 mg/kg (EPA 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, three constituents had maximum measured activities greater than 
their respective background (U-235, U-238, and Cs-137). 

V1.4.2 Subpart S Screening Procedure 

VIA. 2. 1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989a) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because the samples were all taken from the surface and near-surface, this assumption is 
considered valid. If there were ten or fewer COCs and each had a maximum concentration less 
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than one-tenth 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 is 
not performed. 

VIA.2.2 Results 

Because the SWMU 57A sample set has more than 10 COCs that continue past the first 
screening level (including COCs that do not have background screening values), the proposed 
Subpart S screening process was not performed. All nonradiological COCs that are not 
eliminated during the background screening process for SWMU 57A have a calculated hazard 
quotient and excess cancer risk value. 

Radiological COCs have no predetermined action levels analogous to proposed Subpart S 
levels, and therefore this step in the screening process is not performed for radiological COCs. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 6 (nonradiological) and 7 (radiological) show the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 6 are from the Integrated Risk Information System (IRIS) 
(EPA 1998a), Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and EPA 
Region 9 (EPA 1996b) and EPA Region 3 (EPA 1997c) electronic databases. Dose conversion 
factors (DCF) used in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report No. 11, 
Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion 
Factors for Inhalation, Submersion, and Ingestion" (EPA 1988a). 

• 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). 

• DCFs for volume contamination (exposure to contamination deeper than the immediate 
surface of the site) were calculated using the methods discussed in "Dose-Rate 
Conversion Factors for External Exposure to Photon Emitters in Soil" (Health Physics 
28: 193-205 [Kocher 1983]) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the hazard index (HI) and the excess cancer risk 
for both the potential nonradiological COCs and associated background for industrial and 
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Toxicological Parameter Values for SWMU 57A Nonradiological COCs 

RfDO SFo SFinh 

(mg/kg- RfDinh (mg/kg- (mg/kg- Cancer 

cac Name day) Confidence" I (maika-day) Confidence 
a day)"' day)"' Class 

b 

Arsenic 3E-4
c 

M -- -- 1.5E+O
c 

1.SE+1
c 

A 

Barium 7E_2c 
M I.4E-4

d -- -- -- -
Beryllium 2E-3

c 
L to M S.7E-6

c 
M -- B.4E+Oc 81 

Cadmium 5E_4c 
H S.7E-S

d -- -- 6.3E+O
c 

81 
Chromium III lE+Oc L 5.7E-7" -- -- -- --
Chromium VI SE-3

c 
L -- -- -- 4.2E+lc A 

Cobalt 6E-2d -- 2.9E-4d -- -- -- --
Copper 3.7E-2

d -- -- -- -- -- D 

Mercurv 3E-4' -- B.6E-S
c 

M -- -- 0 
Nickel 2E-2' M -- -- -- -- -
Selenium SE-3

c 
H -- -- -- -- 0 

Silver 5E-3
c 

L -- -- -- -- 0 
Thallium" 8E-5' L -- -- -- -- 0 
Vanadium 7E-3' -- -- -- -- -- --
Zinc 3E-l' M -- -- -- -- 0 
Isopropylbenzene 1 E-1 c L 1.IE-l

c 
M -- -- 0 

Methylene chloride 6E-2
c 

M 8.6E-l' -- 7.SE-3" 1.7E-3" 82 
Acenaphthylene -- -- -- -- -- -- D 

Anthracene 3E_l c 
L 3E-l

d -- -- -- 0 
Benzo(a)anthracene -- -- -- -- 7.3E-1

d 
7.3E-l

d -
Benzo(b )fluoranthene -- -- -- -- 7.3E-l

d 
7.3E-l

d 
82 

Benzo(k)fluoranthene -- -- -- -- 7.3E-2
d 

7.3E-2" 82 
Benzo(g,h,i)p~rylene -- -- -- -- -- -- 0 
Benzo(a)pyrene -- -- -- -- 7.3E+O

c 
7.3E+O

d 
82 

bis (2-Ethylhexyl) 
2E-2

d 
2.2E-2

d 
I.4E-2

d 
phthalate -- -- I.4E-2

d -
Butyl benzyl phthalate 2E_l c 

L 2E-l
d -- -- C 

Chrvsene -- -- -- -- 7.3E-3
d 

7.3E-3
d 

82 
Dibenzofuran 4E_3d -- 4E-3

d -- -- -- 0 
Diethyl phthalate 8E_l c 

L BE-1
d -- -- -- 0 

Di-n-butyl phthalate 1 E_1c L 1 E-1 d -- -- -- 0 
Di-n-octvl phthalate 2E-2' -- 2E-2' -- -- -- -
Fluoranthene 4E-2

c 
L 4E-2

d -- -- -- D 

Indeno( 1 ,2,3-cd) pyrene -- -- -- -- 7.3E_l d 
7.3E-1

d 
82 

2-Methylnaphthalene -- -- -- -- -- -- -
Naphthalene 4E_2d -- 4E-2

d -- -- -- 0 
n-Nitrosodiphenylamine -- -- -- -- 4.9E-3" 4.9E-3

d 
82 

Pentachlorophenol 3E-2
c 

M 3E-2
d -- 1.2E-l

c 
1.2E-l

d 
82 

Phenanthrene -- -- -- -- -- -- 0 
Pyrene 3E-2

c 
L 3E-2

d -- -- -- 0 

Refer to footnotes at end of table. 
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Toxicological Parameter Values for SWMU 57A Nonradiological COCs 

RfOo SFo SFinh 

(mglkg- RfOinh (mglkg- (mglkg- Cancer 

COCName day) Confidence 
a I (mg/kg-day) Confidence • day)"' day)"' 

2,4-Dinitrotoluene 2E-3
c 

H 2E-3" -- 6.8E-1
c 

6.8E-1
d 

2,6-Dinitrotoluene 1 E-3' -- 1 E_3d -- 6.8E-1
c 6.8E-1 d 

m-Nitrotoluene 1E-2' -- 1 E_2d -- -- --
I p-Nitrotoluene 1E-2' -- 1 E_2d -- -- --
Nitrobenzene 5E-4

c 
L 5.7E-4

d -- -- --
RDX 3E-3

c 
H 3E-3" -- 1.1E-1

c 1.1E_1 d 

HMX 5E_2c 
L 5E-2

d -- -- --
Aroclor 12549 2E-5

c 
M 2E-5

d -- 2E+Oc 4E_1 c 

Aroclor 12609 -- -- -- -- 2E+Oc 4E-1
c 

·Confidence associated with IRIS (EPA 1998) database values. Confidence - 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. Indicates that limited human data are available. 

Class 

82 

82 

-
--
0 

C 

0 

82 

82 

B2 = Probable human carcinogen. Indicates sufficient evidence in animals and inadequate or no evidence 
in humans. 

C = Possible human carcinogen. 
o = Not classifiable as to human carcinogenicity. 

'Toxicological parameter values from IRIS electronic database (EPA 1998). 

'Toxicological parameter values from EPA Region 9 electronic database (EPA 1996b). 

"Toxicological parameter values from EPA Region 3 electronic database (EPA 1997c). 

'Toxicological parameter values from HEAST database (EPA 1997a). 

9SIope factors are for PCBs, total. 
"Toxicological parameter values for thallium sulfate 
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-day)"' = Per milligram per kilogram day. 

RfD'nh 
RfDo 

SF'nh 
SFo 
SWMU 

= Inhalation chronic reference dose. 

= Oral chronic reference dose. 

= Inhalation slope factor. 

= Oral slope factor. 
= Solid waste management unit. 
= Information not available. 
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Table 7 
Radiological Toxicological Parameter Values for SWMU 57A COCs Obtained from 

RESRAD Risk Coefficients' 

SFo SFinh SFev 
COCName (1/pCll (1/pCi) (g/pCi-yr) Cancer Class 

Cs-137 3.20E-11 1.90E-11 2.10E-06 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A - human carcinogen. 
1/pCi = One per picocurie. 
COC = Constituents of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr= Gram(s) per picocurie-year. 
SF.v = External volume exposure slope factor. 
SFim = Inhalation slope factor. 
SFo = Oral (ingestion) slope factor. 
SWMU = Solid waste management unit. 

b 

residential land uses. The incremental TEDE and incremental estimated cancer risk are 
provided for the background-adjusted radiological COCs for both industrial 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 industrial and residential land-use scenarios. The 
equations for nonradiological COCs are based upon the RAGS (EPA 1989a). Parameters are 
based upon information from the RAGS (EPA 1989a) 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. 1993a). 

Although the designated land-use scenario is industrial 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 an HI of 0.04 for the SWMU 57A nonradiological COCs, and an excess cancer 
risk of 8E-6 for the designated industrial land-use scenario. The numbers presented included 
exposure from soil ingestion and dust and volatile inhalation for nonradiological COCs. Table 9 
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Risk Assessment Values for SWMU 57A Nonradiological COCs 

Maximum Industrial Land-Use Scenario· Residential Land-Use Scenario· 
Concentration 

cac Name (mg/ka) Hazard Index Cancer Risk Hazard Index Cancer Risk 

Arsenic 6.42 0.02 3E-6 0.37 7E-5 

Barium 321 0.00 -- 0.05 --
Beryllium 0.736 0.00 3E-1O 0.00 6E-l0 

Cadmium 3.S4 0.01 1 E-9 3.14 2E-9 

Chromium, total
b 

14.1 0.00 3E-S 0.01 5E-S 

Cobalt 7.66 0.00 -- 0.00 --
Copper 52 0.00 -- 0.25 --
Mercury 2.55 0.01 -- 4.39 --
Nickel 14.7 0.00 -- 0.02 --
Selenium 0.72J 0.00 -- 0.25 --
Silver 4.63 0.00 -- 0.19 --
Thallium' 0.155 J 0.00 -- 0.01 --
Vanadium 26.7 0.00 -- 0.02 --
Zinc 214 0.00 -- 0.39 --
Isopropylbenzene 0.0012 J 0.00 -- 0.00 --
Methylene chloride 0.0018 J 0.00 1 E-l0 0.00 lE-8 
Acenaphthylene 0.25 J -- -- -- --
Anthracene 0.256 J 0.00 -- 0.00 --
Benzo(a)anthracene 0.20 J 0.00 5E-S 0.00 7E-7 
Benzo(b)fluoranthene 0.42 0.00 lE-7 0.00 lE-6 
Benzo(k)fluoranthene 0.29J 0.00 7E-9 0.00 7E-8 
Benzo(g,h,l)perylene 0.25J -- -- -- --
Benzo(a)pyrene 0.3 J 0.00 SE-7 0.00 7E-6 
Bis (2-Ethylhexyl) 

, phthalate 4.7 0.00 2E-S 0.00 2E-7 
Butyl benzyl phthalate 0.083 J 0.00 -- 0.00 --
Chrysene 0.29 J 0.00 8E-l0 0.00 1 E-8 
Dibenzofuran 0.051 J 0.00 -- 0.00 --
Diethyl phthalate 0.047 J 0.00 -- 0.00 --
Di-n-butyl phthalate 4.7 0.00 -- 0.00 --
Di-n-octvl phthalate 0.055 J 0.00 -- 0.00 --
Fluoranthene 0.42 0.00 -- 0.00 --
Indeno{l ,2,3-cd) pyrene O.lS J 0.00 5E-8 0.00 3E-7 
2-Methylnaphthalene 0.24J -- -- -- --
Naphthalene 0.1 J 0.00 -- 0.00 --
n-Nitrosodiphenylamine 0.33J 0.00 7E-l0 0.00 lE-7 
Pentachloro~henol 0.1 J 0.00 4E-9 0.00 lE-7 
Phenanthrene 0.57 -- -- -- --
Pyrene 0.61 0.00 -- 0.00 --
2,4-Dinitrotoluene 7.6 0.00 3E-6 3.5 9E-6 
2,6-Dinitrotoluene 2.9 0.00 lE-6 0.01 4E-6 
m-Nitrotoluene 0.16 J 0.00 -- 0.00 --
Refer to footnotes at end of table. 
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Risk Assessment Values for SWMU 57A Nonradiological COCs 

Maximum Industrial Land-Use Scenario' 
Concentration 

COC Name (mg/kg) Hazard Index 
I p-Nitrotoluene 0.38 0.00 
Nitrobenzene 0.099 J 0.00 
RDX 0.24J 0.00 

HMX 1.2 0.00 
Aroclor 1254 0.013 J 0.00 
Aroclor 1260 0.006S J 0.00 

Total 0.04 

"EPA (1989). 
bChromium, total assumed to be chromium VI (most conservative). 
'Toxicological parameter values for thallium sulfate 

Cancer Risk 

--
--

9E-9 

--
lE-S 
7E-9 

SE-S 

B = Associated analyte was also observed in the method blank. 
COC = Constituent of concern. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid waste management unit. 

= Information not available. 
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Residential Land-Use Scenario' 

Hazard Index Cancer Risk 
0.09 --
0.22 --
0.00 4E-8 
0.89 --
0.01 5E-8 
0.00 2E-8 

15 SE-5 
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Risk Assessment Values for SWMU 57A Nonradiological Background Constituents 

Background 
Concentration a 

Industrial Land-Use Scenario
b 

COCName (mglkg) Hazard Index 
Arsenic 5.6 0.02 
Barium 130 0.00 
Beryllium 0.65 0.00 
Cadmium <1 --
Chromium, total" 12.8 0.00 

Cobalt 5.2 0.00 
Copper 15.4 0.00 
Mercury <0.1 --
Nickel 11.5 0.00 
Selenium <1 --
Silver <1 --
Thallium <1.1 --
Vanadium 20.4 0.00 
Zinc 62 0.00 

Total 0.02 

aFrom Dinwiddie (September 1997), CTF Super Group. 
bEPA (1989). 

Cancer Risk 
3E-6 

--
3E-10 

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

3E-6 

Residential Land-Use Scenariob 

Hazard Index Cancer Risk 
0.32 6E-5 
0.02 --
0.00 5E-10 

-- --
0.00 --
0.00 --
0.07 --

-- --
0.02 --

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

0.02 --
0.11 --

0.6 6E-5 

cChromium, total assumed to be chromium III (most conservative for background screening). 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid waste management unit. 

= Information not available. 

shows an HI of 0.02 and an excess cancer risk of 3E-6 assuming the maximum background 
concentrations of the SWMU S7A background constituents for the designated industrial land
use scenario. 

For the radioactive GOGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land-use scenario, a TEDE was calculated for an industrial office worker who 
spends a majority of his time indoors and for an industrial worker who evenly splits his time 
indoors and outdoors on the site. After analyzing these two scenarios, the most conservative is 
the 50/50 time split. This resulted in an incremental TEDE of 0.21 millirem per year (mrem/yr). 
In accordance with EPA guidance found in OSWER Directive No. 9200.4-18 (EPA 1997c), an 
incremental TEDE of 15 mrem/yr is used for the probable land-use scenario (industrial in this 
case); the calculated dose value for SWMU S7A for the industrial land use is well below this 
guideline. The estimated excess cancer risk is 2.SE-6. 

For the residential land-use scenario nonradioactive GOGs, the HI is 14, and the excess cancer 
risk is 9E-S (Table 8). The numbers in the tabie included exposure from soil ingestion, dust and 
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volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally recommends that 
inhalation not be included in a residential land-use scenario, this pathway is included because 
of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently, for dust to 
be present in predominantly residential areas. Because of the nature of the local soil, other 
exposure pathways are not considered (see Appendix 1). Table 9 shows that for the 
SWMU 57A associated background constituents, the HI is 0.6 and the excess cancer risk 
is SE-S. 

For the radiological COCs, the incremental TEDE for the residential land-use scenario is 
0.57 mrem/yr. The guideline being used is an excess TEDE of 7S mrem/yr (SNUNM February 
1998) for a complete loss of institutional controls (residential land use in this case); the 
calculated dose value for SWMU S7 A for the residential land-use scenario is well below this 
guideline. Consequently, SWMU S7A is eligible for unrestricted radiological release as the 
residential land-use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 7.2E-S. The excess cancer risk from the 
non radiological COCs and the radiological COCs is not additive, as noted in the RAGS 
(EPA 1989a). 

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 industrial land-use scenario (the designated land-use scenario for this site) and a 
residential land-use scenario. 

For the industrial land-use scenario nonradiological COCs, the HI calculated is 0.04 (less than 
the numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is 
estimated at 8E-S. Guidance from the New Mexico Environment Department (NMED) indicates 
that excess lifetime risk of developing cancer by an individual must be less than 1 E-S for 
Class A and B2 carcinogens and less than 1 E-S for Class C carcinogens (NMED March 1998). 
The excess cancer risk is driven by arsenic, benzo (a) pyrene, 2,4-dinitrotoluene, and 2,S
dinitrotoluene, which are Class A and B carcinogens, thus the excess cancer risk for this site is 
above the suggested acceptable risk value (1 E-6). This assessment also determined risks 
considering background concentrations of the potential nonradiological COCs for both the 
industrial and residential land-use scenarios. For nonradiological COCs, assuming the 
industrial land-use scenario, the HI is 0.02 and the excess cancer risk is 3E-S. Incremental risk 
is determined by subtracting risk associated with background from potential COC risk. These 
numbers are not rounded before the difference is determined and, therefore, may appear to be 
inconsistent with numbers presented in tables and within the text. Incremental HI is 0.02, and 
incremental cancer risk is SE-6 for the industrial land-use scenario. 

For radiological COCs of the industrial land-use scenario, incremental TEDE is 0.21 mrem/yr, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk is 2.SE-S. 

The calculated HI for the residential land-use scenario nonradiological COCs is 14, which is 
above the numerical guidance. Excess cancer risk is estimated at 9E-S. Excess cancer risk is 
driven by arsenic and several organics. Assuming the most restrictive class (A), the excess 
cancer risk for this site is above the suggested acceptable risk value (1 E-S). The HI for 
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associated background for the residential land-use scenario is 0.6 and the excess cancer risk is 
6E-5. The incremental HI is 13.25, and the incremental cancer risk is 3.3E-5 for the residential 
land-use scenario. These incremental risk calculations indicate potentially significant 
contribution to human health risk from the COCs considering a residential land-use scenario. 

The incremental TEDE for a residential land-use scenario from the radiological components is 
0.57 mrem/yr, which is significantly less than the numerical guideline of 75 mrem/yr suggested 
in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM February 
1998). The estimated excess cancer risk is 7.2E-6. 

VI.8 Step 7. Uncertainty Discussion 

Because of the location, history of the site, and future land use (DOE and USAF March 1996), 
there is low uncertainty in the land-use scenario and the potentially affected populations that 
were considered in making the risk assessment analysis. Because the COCs are found in 
surface and near-surface soils and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analYSis. 

A reasonable-maximum-exposure (RME) approach was used to calculate the risk assessment 
values. This means that the parameter values in the calculations are conservative and that 
calculated intakes are probably overestimates. Maximum measured values of COC 
concentrations are used to provide conservative results. 

Table 8 shows the uncertainties (confidence) in nonradiological toxicological parameter values. 
There is a mixture of estimated values and values from IRIS (EPA 1998), HEAST (EPA 1997a), 
and EPA Region 9 (EPA 1996b) and EPA Region 3 (1997c) databases. Where values are not 
provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 1998a), or the 
EPA regions (EPA 1996b, 1997c). Four compounds do not have toxicological values (Table 8). 
However, because of their low reported concentrations, the risk associated with these 
compounds is considered to be insignificant. Because of the conservative nature of the RME 
approach, uncertainties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

Incremental HI values for nonradiological COCs are below the human health acceptable 
range for the industrial land-use scenario compared to established numerical guidance. 
Though the incremental excess cancer risk is above the proposed numerical standard, 
maximum concentrations were used in the calculations. Because the site has been adequately 
characterized it is more realistic to use average concentrations in the risk calculation. The 
95'h upper confidence limit (UCL) of the mean concentration for arsenic (3.63 mg/kg) is below 
background, thus there is no incremental excess cancer risk and arsenic is not considered 
further. The 95'h UCL of the mean concentration for benzo (a) pyrene (0.071 mg/kg); for 
2,4-dinitrotoluene (0.792 mg/kg); and for 2,6-dinitrotoluene (0.70 mg/kg) summed with the other 
constituents minus arsenic for the site produce an incremental excess cancer risk of 8E-7 
(below the proposed guideline of 1 E-6). 

For radiological COCs, the conclusion of the risk assessment is that potential effects on human 
health for both industrial and residential land-use scenarios are within guidelines and are a 
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small fraction of the estimated360 mrem/yr received by the average U.S. population (NCRP 
1987). 

The overall uncertainty in all of the steps in the risk assessment process is considered not 
significant with respect to the conclusion reached. 

VI.9 Summary 

SWMU 57A has identified COCs consisting of some inorganic, organic, and radiological 
compounds. Because of the location of the site, the designated industrial land-use scenario, 
and the nature of contamination, potential exposure pathways identified for this site included 
soil ingestion and dust and volatile inhalation for chemical constituents and soil ingestion, dust 
inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land-use scenario. 

Using conservative assumptions and employing an RME approach to risk assessment, 
calculations for non radiological COCs show that for the industrial land-use scenario the HI of 
0.04 is significantly less than the accepted numerical guidance from the EPA. The excess 
cancer risk of 8E-6 is above the acceptable risk value provided by the NMED for a industrial 
land use scenario (NMED March 1998). The incremental HI is 0.02 and the incremental 
cancer risk is 5E-6. Though the incremental excess cancer risk is above the proposed 
numerical standard, maximum concentrations were used in the calculations. Because the site 
has been adequately characterized it is more realistic to use average concentrations in the risk 
calculation. The 95'h upper confidence limit (UCL) of the mean concentration for arsenic 
(3.63 mg/kg) is below background, thus there is no incremental excess cancer risk and arsenic 
is not considered further. The 95'h UCL of the mean concentration for benzo (a) pyrene 
(0.071 mg/kg); for 2,4-dinitrotoluene (0.792 mg/kg); and for 2,6-dinitrotoluene (0.70 mg/kg) 
summed with the other constituents minus arsenic for the site produce an incremental excess 
cancer risk of 8E-7 (below the proposed guideline of 1 E-6). 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
less than EPA guidance values; the estimated TEDE is 0.21 mrem/yr for the industrial land-use 
scenario. This value is much less than the numerical guidance of 15 mrem/yr in EPA guidance 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 2.5E-6 for the 
industrial land-use scenario. Furthermore, the incremental TEDE for the residential land-use 
scenario that results from a complete loss of institutional control is only 0.57 mrem/yr with an 
associated risk of 7.2E-6. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 57A is eligible for unrestricted radiological release. 

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 an industrial land-use scenario. 
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This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPEC) in soils at SWMU 57A. A component of the NMED Risk-Based 
Decision Tree is to conduct an ecological screening assessment that corresponds with that 
presented in EPA's Ecological Risk Assessment Guidance for Superfund (EPA 1997d). The 
current methodology is tiered and contains an initial scoping assessment followed by a more 
detailed screening assessment. Initial components of NMED's decision tree (a discussion of 
DOOs, a data assessment, and evaluations of bioaccumulation and fate-and-transport 
potential) are addressed of this report. Following the completion of the scoping assessment, a 
determination is made as to whether a more detailed examination of potential ecological risk is 
necessary. If deemed necessary, the scoping assessment proceeds to a screening 
assessment whereby a more quantitative estimate of ecological risk is conducted. Although 
this assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment are also used as recommended by the EPA (1998b) to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

VII.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota aVor 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), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were: 

• Arsenic 
• Barium 

• Beryllium 

• Cadmium 
• Chromium (total) 

• Cobalt 

• Copper 

• Lead 

• Mercury 

• Nickel 
• Selenium 
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Although U-235 and U-238 were not detected, the reported detection limits exceeded 
background concentrations. 

Several organic analytes were detected in soil which include: 

• 2-Methylnaphthalene 

• 2,4-Dinitrotoluene 

• 2,6-Dinitrotoluene 
• Acenaphthylene 

• Anthracene 
• Aroclor-1254 

• Aroclor-1260 

• Benzo(a)anthracene 
• Benzo(b )fluoranthene 
• Benzo(k)fluoranthene 

• Benzo(g,h,i)perylene 
• Benzo(a)pyrene 

• Bis(2-ethylhexyl)phthalate 
• Butyl benzyl phthalate 

• Chrysene 

• Dibenzofuran 

• Diethyl phthalate 

• Di-n-butyl phthalate 
• Di-n-octyl phthalate 

• Fluoranthene 

• Indeno(1,2,3-cd)pyrene 
• Isopropyl benzene 
• Methylene chloride 

• Nitrobenzene 
• m-Nitrotoluene 
• p-Nitrotoluene 

• Naphthalene 
• n-Nitrosodiphenylamine 

• Pentachlorophenol 
• Phenanthrene 
• Pyrene 

• HMX 

• RDX 
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Among the COPECs listed in Section VI1.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 3 and 4): 

• Arsenic 
• Barium 

• Cadmium 
• Cobalt 

• Lead 

• Mercury 

• Nickel 
• Selenium 
• Thallium 

• Vanadium 
• Zinc 
• Cs-137 

• U-235 
• U-238 

• 2-Methylnaphthalene 
• 2,4-Dinitrotoluene 

• 2,6-Dinitrotoluene 

• Acenaphthylene 

• Anthracene 
• Aroclor-1254 

• Aroclor-1260 

• Benzo(a)anthracene 
• Benzo(b )fluoranthene 

• Benzo(k)fluoranthene 
• Benzo(g,h,i)perylene 

• Benzo(a)pyrene 
• Bis(2-ethylhexyl)phthalate 
• Butyl benzyl phthalate 
• Chrysene 

• Dibenzofuran 

• Diethyl phthalate 

• Di-n-butyl phthalate 

• Di-n-octyl phthalate 

• Fluoranthene 
• Indeno(1,2,3-cd)pyrene 
• Naphthalene 

• p-Nitrotoluene 
• n-Nitrosodiphenylamine 
• Pentachlorophenol 
• Phenanthrene 

• Pyrene 
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It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganics is assessed exclusively based upon maximum reported 
bioconcentration factors (BCF) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 

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 3 (Section V), wind and surface-water runoff are 
expected to be of moderate to low significance as transport mechanisms for COPECs at this 
site. Migration to groundwater is not anticipated. Because of the diversity of COCs, both food 
chain uptake and degradation/transformation will be highly variable. For some organic 
COPECs, such as PCBs, the bioaccumulation potential is high and that for biotransformation/ 
degradation is low. Therefore, transport in the food chain may be significant. For other 
organics (e.g., HE), the potential for bioaccumulation is low and/or the potential for 
biotransformation/degradation is high, resulting in moderate to low potential for transport in the 
food chain. For most inorganics and radionuclides, the potential for degradation and food chain 
uptake is of low significance. 

V11.2.4 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. 

VI1.3 Screening Assessment 

As concluded in Section VI1.2.4, complete ecological pathways and COPECs are associated 
with this SWMU. The screening assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
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. 
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• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation of 
exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of Has and ecological 
significance. 

• Screening Assessment Scientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the Screening Assessment. 

VII.3.1 Problem Formulation 

Problem Formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. 

VI/.S.t.t Ecological Pathways and Setting 

SWMU 57A is approximately 4.22 acres in size. The site is located in grassland habitat; 
however, much of the habitat at this site was disturbed during active use. The grassland habitat 
is partially restored through natural succession. Wildlife may use the buildings (bunkers) at this 
site as shelter, but the dryness of the interiors will prevent plant growth, making the food chain 
pathway insignificant for COPECs within these buildings A biological and sensitive species 
survey of this site was conducted in 1994 (IT February 1995) with no sensitive species being 
found, and none are expected due to habitat disturbance. 

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 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 COCs at this site. 

VI/.3.t.2 COPECs 

The Workman Site: Firing Site (SWMU 57A) was first used in about 1942 for testing proximity 
fuzes using shells fired from various artillery pieces on fixed and moveable mounts. The target 
area for this firing site, designated SWMU 57B, is approximately 2 miles east of the site. 
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Activity at the site ended prior to 1951. Little documentation remains of the testing activities 
and subsequent cleanup by the military. The site underwent decontamination/decommissioning 
prior to 1951, cleanup in the early 1980's, and a VCM in 1994. The COPECs at SWMU 57 A 
include metals, radionuclides, and various organics including HE, PCBs, VOCs, and SVOCs. 

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 radiological and nonradiological COPECs are evaluated. The 
nonradiological COCs consist of inorganic analytes (i.e., metals). Organic analytes were also 
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 24, 1997) for the area were considered to be COPECs. 
All organic analytes detected are considered to be COPECs for the site. Maximum COPEC 
concentrations are reported in Tables 3 and 4. Nonradiological inorganics that are essential 
nutrients such as iron, magnesium, calcium, potassium, and sodium were not included in this 
risk assessment per the EPA (1989). 

VII. 3. 1.3 Ecological Receptors 

As described in detail in IT (July 1998), a nonspecific perennial plant was selected as the 
receptor to represent plant species at the site. Vascular plants are the principal primary 
producers at the site and are key to the diversity and productivity of the wildlife community 
associate with the site. A deer mouse (Peromyscus maniculatus) and burrowing owl (Speotyto 
cunicularia) were used to represent wildlife use. Because of its opportunistic food habits, the 
deer mouse was used to represent a mammalian herbivore, omnivore, and insectivore. The 
burrowing owl was selected as the top predator. The burrowing owl is present at SNUNM and 
is designated as a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

V11.3.2 Exposure Estimation 

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 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 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 57 A 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg/dav)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' 1.73E-2 Rodents: 100% 

(Speotyto cunicularial StriQiformes (+ Soil at 2% of intake) 

aBody weights are in kilograms wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kilograms dry weight per day. 

CDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 

dFrom Silva and Downing (1995). 

"EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 

'From Dunning (1993). 
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

e 

2.7E-1
e 

2.7E-1e 

3.5E+1 9 
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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. 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-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 (LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse
effect level (NOAEL) for chronic oral exposure in a taxonomically similar test species. 
Insufficient toxicity information was found to estimate the LOAELs or NOAELs for some 
COPECs for terrestrial plant life and wildlife receptors, respectively. 

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 
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Transfer Factors Used in Exposure Models for 
Constituents of Potential Ecological Concern at SWMU 57A 

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
Ecological Concern Transfer Factor Transfer Factor Transfer Factor 

Inorganic 

Arsenic 4.0E-2a 1.0E+O
b 2.0E-3· 

Barium 1.5E-1
8 

1.0E+O
b 2.0E-4c 

Beryllium 1.0E-2a 1.0E+O
b 1.0E-3· 

Cadmium 5.5E-1
a 

6.0E-1
d 

5.5E-4
8 

Chromium (total) 4.0E-2c 1.3E-1" 3.0E-2c 

Cobalt 4.0E-1c 1.0E+O
b 

3.0E-2
c 

Copper 8.0E-19 2.5E-1
d 1.0E_2a 

Lead 9.0E-2c 4.0E-2
d 

8.0E-4
c 

Mercury 1.0E+O
c 

1.0E+O
b 

2.5E-1
a 

Nickel 2.0E-1 c 3.8E-1
f 

6.0E-3
8 

Selenium 5.0E-1c 1.0E+O
b 1.0E-1c 

Silver 1.0E+O
c 

2.5E-1
d 

5.0E-3
c 

Thallium 4.0E_38 
1.0E+O

b 
4.0E-2

a 

Vanadium 5.5E-3· 1.0E+O
b 

2.5E-3
a 

Zinc 1.5E+O· 3.0E-1
d 1.0E-1· 

Organic9 

2-Methylnaphthalene 2.3E-1 2.1E+1 1.8E-4 

Acenaphthylene 1.7E-1 2.1 E+1 3.0E-4 

Anthracene 1.0E-1 2.2E+1 7.3E-4 

Benzo(a)anthracene 2.2E-2 2.5E+1 1.2E-2 

Benzo(a)pyrene 1.1 E-2 2.7E+1 3.8E-2 

Benzo(b)fluoranthene 6.2E-3 2.8E+1 1.1 E-1 

Benzo(k)fluoranthene 4.3E-3 2.9E+1 2.1 E-1 

Benzo(g,h ,i)perylene 2.6E-3 3.0E+1 5.4E-1 

Bis(2-ethylhexyl)phthalate 2.3E-3 3.1E+1 6.4E-1 

Butvi benzyl phthalate 6.8E-2 2.3E+1 1.6E-3 

Chrysene 1.5E-2 2.6E+1 2.3E-2 

Dibenzofuran 1.6E-1 2.1E+1 3.3E-4 

Diethyl phthalate 1.45E+O 1.8E+1 6.6E-6 

Di-n-butyLphthalate 8.4E-2 2.2E+1 1.1 E-3 

Di-n-octyl phthalate 3.7E-2 2.4E+1 4.5E-3 

Fluoranthene 3.2E-2 2.4E+1 5.9E-3 

Indeno(1,2,3-cd)pyrene 1.5E-3 3.2E+1 1.5E+O 

Isopropylbenzene 3.0E-1 2.0E+1 1.1 E-4 

Methylene chloride 7.3E+O 1.5E+1 3.6E-7 

Refer to footnotes at end of table. 
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Table 11 (Concluded) 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 57A 

Constituent of Potential 
EcoloQical Concern 

Naphthalene 

n-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Pyrene 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

m-Nitrotoluene 

p-Nitrotoluene 

Nitrobenzene 

HMX 

RDX 

Aroclor 1254 

Aroclor 1260 

"From Baes et al. (1984). 
bDefault value. 
cFrom NCRP (January 1989). 
d 
From Stafford et al. (1991). 

eFrom IAEA (1994). 

fFrom Ma (1982). 

Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor Transfer Factor 

4.8E-1 1.9E+1 4.7E-S 

6.0E-1 1.9E+1 3.2E-S 

4.4E-2 2.4E+1 3.3E-3 

8.8E-2 2.2E+1 9.7E-4 

3.3E-2 2.4E+1 S.8E-3 

2.8E+O 1.7E+1 2.0E-6 

3.9E+0 1.6E+1 1.1 E-6 

1.SE+0 1.7E+1 6.3E-6 

1.7E+0 1.7E+1 S.2E-6 

3.3E+0 1.6E+1 1.SE-6 

2.7E+1 1.4E+1 1.4E+1 

1.2E+1 1.5E+1 1.5E-7 

1.3E-2 2.6E+1 3.2E-2 

1.1 E-2 2.7E+1 3.8E-2 

gSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms (1988). 
Soil-to-invertebrate transfer factors from equations developed in Connell and Markwell (1990). All three 
equations based upon relationship of the transfer factor to the log Kow value of compound (Kow = the 
octanol-water partition coefficient). 

SWMU = Solid waste management unit. 
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Media Concentrations' for Constituents of 
Potential Ecological Concern at SWMU 57A 

Constituent of Potential Soil Plant Soil Deer Mouse 
Ecological Concern (maximum)" Foliage

b Invertebrate b Tissues 
c 

Inorganic 

Arsenic 6.4E+O 2.6E-1 6.4E+O 2.2E-2 

Barium 3.2E+2 4.8E+1 3.2E+2 1.2E-1 

Beryllium 7.4E-1 7.4E-3 7.4E-1 1.2E-3 

Cadmium 3.8E+O 2.1E+O 2.3E+O 3.9E-3 

Chromium (total) 1.4E+1 S.6E-1 1.BE+O 1.4E-1 

Cobalt 7.7E+O 3.1E+O 7.7E+O S.2E-1 

Copper S.2E+1 4.2E+1 1.3E+O 8.9E-1 

Lead 1.3E+2 1.2E+1 S.3E+O 2.BE-2 

Mercury 2.6E+O 2.6E+O 2.6E+O 2.0E+O 

Nickel 1.SE+1 2.9E+O S.6E+O B.SE-2 

Selenium 7.2E-1 3.6E-1 7.2E-1 1.7E-1 

Silver 4.6E+O 4.6E+O 1.2E+O 4.7E-2 

Thallium 1.6E-1 6.2E-4 1.6E-1 1.0E-2 

Vanadium 2.7E+1 6.1 E-1 2.7E+1 1.1 E-1 

Zinc 2.1E+2 3.2E+2 6.4E+1 6.2E+1 

Organic 

2-Methylnaphthalene 2.4E-1 S.SE-2 4.9E+O 1.4E-3 

Acenaphthylene 2.SE-1 4.3E-2 S.3E+O 2.4E-3 

Anthracene 2.6E-1 2.7E-2 S.6E+O 6.4E-3 

Benzo(a)anthracene 2.0E-1 4.4E-3 S.OE+O 9.0E-2 

Benzo(a)pyrene 3.0E-1 3.4E-3 B.OE+O 4.7E-1 

Benzo(b)fluoranthene 4.2E-1 2.6E-3 1.2E+1 2.1E+O 

Benzo{k)fluoranthene 2.9E-1 1.3E-3 8.4E+O 2.BE+O 

Benzo(g,h,i)perylene 2.SE-1 1.SE-3 7.0E+O 1.3E+O 

Bis(2-ethylhexyl)phthalate 4.7E+O 7.4E-3 1.SE+2 3.0E+2 

Butvl benzyl phthalate B.3E-2 S.6E-3 1.9E+O 4.6E-3 

Chrysene 2.9E-1 4.3E-3 7.SE+O 2.BE-1 

Dibenzofuran S.1 E-2 B.2E-3 1.1E+O S.6E-4 

Diethyl phthalate 4.7E-2 6.8E-2 8.2E-1 9.1E-6 

Di-n-butvl phthalate 4.7E+O 3.9E-1 1.1E+2 1.8E-1 

Di-n-octyl phthalate S.SE-2 2.1E-3 1.3E+O 9.4E-3 

Fluoranthene 4.2E-1 2.4E-2 9.7E+O 3.2E-2 

Indeno(1,2,3-cd)pyrene 1.8E-1 1.1 E-3 S.1E+O 9.1 E-1 

Isopropylbenzene 1.2E-3 3.6E-4 2.4E-2 4.3E-6 

Methylene chloride 1.8E-3 1.3E-2 2.7E-2 2.3E-B 

Refer to footnotes at end of table. 
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Table 12 (Concluded) 
Media Concentrations' for Constituents of 
Potential Ecological Concern at SWMU 57A 

Constituent of Potential Soil Plant Soil Deer Mouse 
Ecological Concern (maximum)' Foliage

b 
Invertebrate

b 
Tissues 

C 

Naphthalene 1.0E-1 4.BE-2 

n-Nitrosodiphenylamine 3.3E-1 2.0E-1 

Pentachlorophenol 1.0E-1 4.4E-3 

Phenanthrene S.7E-1 S.1E-2 

pyrene 6.1 E-1 2.0E-2 

2,4-Dinitrotoluene 7.6E+0 2.1E+1 

2,6-Dinitrotoluene 2.9E+0 1.1 E+1 

m-Nitrotoluene 1.6E-1 2.4E-1 

p-Nitrotoluene 3.BE-1 6.3E-1 

HMX 1.2E+0 3.3E+1 

Nitrobenzene 9.9E-2 3.3E-1 

RDX 2.4E-1 2.9E+0 

Aroclor 1254 1.3E-2 1.6E-4 

Aroclor 1260 6.BE-3 7.7E-5 

'In milligrams per kilogram. All are based upon dry weight of the media. 
bproduct of the soil concentration and the corresponding transfer factor. 

1.9E+0 1.5E-4 

6.2E+0 3.2E-4 

2.4E+0 1.2E-2 

1.3E+1 1.9E-2 

1.SE+1 1.3E-1 

1.3E+2 4.7E-4 

4.7E+1 1.0E-4 

2.BE+0 3.0E-5 

6.6E+0 5.BE-5 

1.6E+1 2.6E-6 

1.6E+0 4.6E-6 

3.SE+0 1.SE-6 

3.4E-1 1.7E-2 
1.BE-1 1.1 E-2 

cBased upon the deer mouse with an omnivorous diet. Product of the average concentration in food times 
the food-to-muscle transfer factor times the wet weight-dry weight conversion factor of 3.125 (EPA 1993). 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid waste management unit. 
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Table 13 
Toxicity Benchmarks for Ecological Receptors at SWMU 57A 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka

.
b Test Speciesc

.
d NOAELd

•
e NOAELe

.
f 

Test Sp_ecies 
d 

Inorganic 

Arsenic 10 Mouse 0.126 0.13 Mallard 
Barium 500 Rat" 5.1 10.5 Chicks 
Beryllium 10 Rat 0.66 1.29 

, 
---

Cadmium 3 Raf 1.0 1.9 Mallard 

Chromium(totall 1 Rat 2,737 5,354 Black duck 

Cobalt 20 --- --- --- ---
Copper 100 Mink' 11.7 29.8 Chicks 

Lead 50 Rat 8.0 15.7 American 
kestrel 

Mercury (inorganic) 0.3 Mouse 13.2 14.0 Japanese quail 

Mercury_(organic) 0.3 Rat 0.032 0.063 Mallard 

Nickel 30 Rat 40 78 Mallard 

Selenium 1 Rat 0.20 0.39 Screech owl 

Thallium 1 Rat 0.0074 0.015 ---
Vanadium 2 Rat' 0.21 0.38 Mallard 

Zinc 50 Rat
m 

160 313 Chicken 

Org_anic 
2-Methylnaphthalene 18 Rat" 2.45

n 
4.79 ---

Acenaphthylene 20 Mouse
o 

1.0
0 

1.06 ---
Anthracene 18 MouseP 100P 106 ---
Benzo(a)anthracene 18 Mouse 

0 
1.0

0 
1.06 ---

Benzb( alPyrene 18 Mouse 1.0 1.06 ---
Benzo(b lfluoranthene 18 Mouse 

0 
1.0

0 
1.06 ---

Benzo(k}fluoranthene 18 Mouse 
0 

1.0
0 

1.06 ---
Benzo(q,h,i)perylene 18 Mouse 

0 
1.0

0 
1.06 ---

Refer to footnotes at end of table. 

Avian NOAELs 

Test Species 
NOAELd

•
e 

5.14 
20.8 

---
1.45 

1.0 

---
47 

3.85 

0.45 

0.0064 

77.4 

0.44 

---
11.4 

14.5 

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

Burrowing 
Owl 

NOAELe
.
g 

5.14 
20.8 

---
1.45 

1.0 

---
47 

3.85 

0.45 

0.0064 

77.4 

0.44 

---
11.4 

14.5 

---
---
---
---
---
---
---
---
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Table 13 (Continued) 
Toxicity Benchmarks for Ecological Receptors at SWMU 57A 

Mammalian NOAELs Avian NOAELs 

Test Deer Burrowing 
Constituent of Potential Plant Mammalian Species Mouse Avian Test Species Owl 

Ecol~gical Concern Benchmarka
•
b Test Specieso.d NOAELd 

•• NOAELe.f Test Species 
d NOAELd

.
e NOAELe.g 

Bis(2-etl'lylhexy/)phthalate --- Mouse 18.3 19.4 --- --- ---
Butyl benzyl phthalate --- Rat 159 311 --- --- ---
Chrysene 18 Mouse ° 1.0

0 
1.06 --- --- ---

Dibenzofuran --- --- --- .. --- --- --- ---
Diethyl phthalate --- MouseQ 

75.3
Q 

79.7 --- --- ---
Di-n-butyl phthalate --- Mouse 550 582 --- --- ---
Di-n-octyl phthalate Mouse 

, 
79.4' 84.1 --- --- --- ---

Fluoranthene 18 Mouse 
5 

12.5
5 

13.2 --- --- ---
Indeno(1,2,3-cd)pyrene 18 Mouse ° 1.0

0 
1.06 --- --- ---

Isopropylbenzene --- Rat' 11& 227 --- --- ---
Methylene chloride --- Rat 5.85 11.4 --- --- ---

Naphthalene 18 Mouse " 5.0" 5.29 --- --- ---
n-Nitrosodiphenylamine --- Rat" 4.23

v 
8.28 --- --- ---

Pentachlorophenol --- Rat 0.24 0.47 --- --- ---
Phenanthrene 18 MouseD 1.0

0 
1.06 --- --- ---

Pyrene 18 MouseP 7.5P 7.94 --- --- ---
2,4-Dinitrotoluene --- Rat

W 
3.8

w 
7.43 --- --- ---

2,6-Dinitrotoluene --- Rat
W 

7.2
w 

14.1 --- --- ---
m-Nitrotoluene --- Rat' 2.16

x 
4.22 --- --- ---

p-Nitrotoluene --- RatY 3.94Y 7.71 --- --- ---
Nitrobenzene --- White-footed 6.95

z 
6.52 --- --- ---

Mouse 
z 

HMX --- Mouse" 3.0" 2.97 --- --- ---
RDX --- Mouse

oo 
7.0

00 
7.8 --- --- ---

Aroclor 1254 40 Oldfield mouse 
co 

0.067 0.059 Ring-necked 0.18 0.18 
pheasant 

Arocior 1260 --- Rat
aa 

0.04
dO 

0.08 --- --- ---

Refer to footnotes at end of table. 
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Table 13 (Concluded) 
Toxicity Benchmarks for Ecological Receptors at SWMU 57A 

"In milligrams per kilogram soil. 
bFrom Efroymson et al. (1997). 
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). 
dFrom Sample et al. (1996), except where noted. 
e ln 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. 
hBody weight: 0.435 kilogram. 
:--- designates insufficient toxicity data. 
'Body weight: 0.303 kilogram. 
kBody weight: 1.0 kilogram. 
'Body weight: 0.365 kilogram. 
mBody weight: 0.26 kilogram. 
nBased upon a rat NOAEL for pyrene (EPA 1989a) and the ratio of rat LOso values for pyrene and 2-methylnaphthalane (Micromedex 1998). 
°lnsufficient toxicity data available for this compound. The NOAEL for benzo(a)pyrene is used as a default. 
PBased upon a toxicity information from EPA (1989a). 
qBased upon a mouse NOAEL for bis(2-ethylhexyl)phthalate and the ratio of LOso values for bis(2-ethylhexyl)phthalate and diethyl phthalate 
iMicromedex 1998). 
Based upon a mouse NOAEL for bis(2-ethylhexyl)phthalate and the ratio of LOso values for bis(2-ethylhexyl)phthalate and di-n-octyl phthalate 
~Micromedex 1998). 
Based upon a toxicity information from EPA (1988b). 

tBased upon a rat NOAEL for ethylbenzene (EPA 1998) and the ratio of rat LOso values for ethylbenzene and isopropyl benzene (Micromedex 1998). 
uBased upon a mouse NOAEL for pyrene and the ratio of mouse LOso values for pyrene and naphthalene (Micromedex 1998). 
vBased upon a rat NOAEL for n-nitrosodiethylamine (EPA 1998) and the ratio of rat LOso values for n-nitrosodiethylamine and 
n-nitrosodiphenylamine (Micromedex 1998). 
wBased upon toxicity information from Etnier (1987). 
xBased upon a rat NOAEL for TNT (Talmage and Opresko 1995) and the ratio of rat LOso values for TNT and m-nitrotoluene (Micromedex 1998). 
YBased upon a rat NOAEL for TNT (Talmage and Opresko 1995) and the ratio of rat LOso values for TNT and p-nitrotoluene (Micromedex 1998). 
zBased upon a White-footed mouse NOAEL for sym-dinitrobenzene (EPA 1998) and the ratio of rat LOso values for sym-dinitrobenzene and 
nitrobenzene (Micromedex 1998). 
aaBased upon toxicity information from Maxwell and Opresko (1996). 
bbBased upon toxicity information from Talmage et al. (1996). 
cCBody weight of the oldfield mouse is 0.014 kg (McCoy et al. 1995). 
ddBased upon a rat NOAEL for Aroclor-1254 and the ratio of rat LOso values for Aroclor-1254 and Aroclor-1260 (Micromedex 1998). 
SWMU = Solid waste management unit. 
TNT = Trinitrotoluene. 

---
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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 57 A. 

VII.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. HOs are used to quantify the comparison with benchmarks for plants and wildlife 
exposure. 

Analytes with HOs exceeding unity for plants were cadmium, chromium (total), lead, mercury, 
silver, vanadium, and zinc. Arsenic, barium, vanadium, and 2,4-dinitrotoluene had HOs greater 
than unity for both the omnivorous and insectivorous deer mouse, but not the herbivorous deer 
mouse. HMX had HOs greater than unity for the herbivorous and omnivorous deer mouse, but 
not the insectivorous deer mouse. Thallium, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(g,h,i)f1uoranthene, chrysene, phenanthrene, and 
bis(2-ethylhexyl)phthalate resulted in HOs greater than 1.0 for the insectivorous diet of the deer 
mouse, but not for either of the other two dietary regimes. Mercury, when assumed to be 
entirely in organic form, resulted in HOs greater than 1.0 for the burrowing owl and the deer 
mouse (all dietary regimes). Bis(2-ethylhexyl)phthalate also resulted in an HO greater than 
unity for the burrowing owl. HOs for cobalt could not be determined for either of the wildlife 
receptors. HOs for the burrowing owl could not be determined for beryllium, silver, and most 
organic analytes. As directed by the NMED, hazard indices (HI) were calculated for each of the 
receptors (the HI is the sum of chemical-specific hazard quotients for all pathways for a given 
receptor). All receptors had total His greater than unity, with a maximum HI of 68 for the 
burrowing owl. The His for the inorganic analytes only were also greater than unity for all 
receptors. The His for polycyclic aromatic hydrocarbons (PAH) and polychlorinated biphenyls 
(PCBs) exceeded unity for the insectivorous deer mice. The HI for PAHs also exceeded unity 
for the omnivorous deer mouse. For the deer mice (all dietary regimes) and burrowing owl, 
inorganic analytes accounted for more than half of the total HI. 

Tables 15 and 16 summarize the internal and external dose rate model results for the six 
radionucJides. The total radiation dose rate to the deer mouse was predicted to be 
7.9E-5 rad/day. Total dose rate to the burrowing owl was predicted to be 5.0E-5 rad/day. The 
external dose rate due to 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 57A. 
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 
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Constituent of Potential 
Ecol~ical Concern 

Inorganic 
Arsenic 
Barium 
Beryllium 

Cadmium 
Chromium (total) 
Cobalt 
Copper 
Lead 
Mercury (inorganic) 
Mercury (organic) 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Organic 
2-Methylnaphthalene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(/9fluoranthene 
Benzo(g,h,i)perylene 
Bis(2-ethylhexyl)phthalate 

Refer to footnotes at end of table. 

Table 14 
Hazard Quotients for Ecological Receptors at SWMU 57A 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ Burrowing Owl 

Plant HQ" (Herbivorous)" (Omnivorous}" (Insectivorousl HQ" 

6.4E-1 4.SE-1 4.1E+O 7.6E+O 3.3E-3 
6.4E-1 8.1 E-1 2.SE+O 4.SE+O 3.SE-2 
7.4E-2 2.7E-3 4.7E-2 9.1 E-2 b ---
1.3E+O 1.8E-1 1.9E-1 2.0E-1 6.2E-3 
1.4E+1 2.SE-S 4.3E-S 6.2E-S 4.7E-2 
3.8E-1 --- --- --- ---
S.2E-1 2.2E-1 1.SE-1 7.3E-2 4.6E-3 
2.7E+O 1.SE-1 1.1 E-1 7.9E-2 7.8E-2 
S.SE+O 2.9E-2 2.9E-2 2.9E-2 5.2E-1 
S.SE+O 6.SE+O 6.SE+O 6.SE+O 3.6E+1 
4.9E-1 6.4E-3 9.1E-3 1.2E-2 5.5E-4 
7.2E-1 1.5E-1 2.2E-1 2.9E-1 4.8E-2 
2.3E+O 2.1E-2 1.3E-2 5.6E-3 ---
1.6E-1 4.0E-2 8.6E-1 1.7E+O ---
1.3E+1 2.8E-1 S.7E+O 1.1E+1 6.3E-3 
4.3E+O 1.6E-1 9.8E-2 3.4E-2 5.1 E-1 

1.3E-2 1.9E-3 8.1E-2 1.6E-1 ---
1.4E-2 7.1E-3 3.9E-1 7.7E-1 ---
1.4E-2 4.7E-5 4.2E-3 8.3E-3 ---
1.1 E-2 1.2E-3 3.7E-1 7.4E-1 ---
1.7E-2 1.4E-3 S.9E-1 1.2E+O ---
2.3E-2 1.6E-3 8.7E-1 1.7E+O ---
1.6E-2 1.0E-3 6.2E-1 1.2E+O ---
1.4E-2 1.0E-3 S.2E-1 1.0E+O ---

--- 8.1E-4 6.0E-1 1.2E+O 3.1E+1 



Table 14 (Concluded) 
Hazard Quotients for Ecological Receptors at SWMU 57 A 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQa (Herbivorous)" (Omnivorous)a (Insectivorous)" 
Butyl benzyl phthalate --- 3.6E-6 4.8E-4 9.5E-4 
Chrysene 1.6E-2 1.5E-3 5.6E-1 1.1E+O 
Dibenzofuran --- --- --- ---
Diethyl phthalate -'- 1.4E-4 8.7E-4 1.6E-3 
Di-n-butyl phthalate --- 1.3E·4 1.4E-2 2.8E-2 
Di-n-octyl phthalate --- 5.8E-6 1.2E-3 2.5E-3 
Fluoranthene 2.3E-2 3.8E-4 5.7E-2 1.1 E-1 
Indeno(1,2,3-cd)pyrene 1.0E-2 6.9E-4 3.7E-1 7.4E-1 
Isopropyl benzene --- 2.6E-7 8.4E-6 1.7E-5 
Methylene chloride --- 1.8E-4 2.8E-4 3.7E-4 
Naphthalene 5.6E-3 1.5E-3 2.9E-2 5.7E-2 
n-Nitrosodiphenylamine --- 3.9E-3 6.1E-2 1.2E-1 
Pentachlorophenol --- 2.1E-3 3.9E-1 7.8E-1 
Phenanthrene 3.2E-2 9.1E-3 9.4E-1 1.9E+O 
Pyrene 3.4E-2 6.3E-4 1.5E-1 2.9E-1 
2,4-Dinitrotoluene --- 4.5E-1 1.SE+O 2.6E+O 
2,6-Dinitrotoluene --- 1.3E-1 3.2E-1 5.1 E-1 
m-Nitrotoluene --- 8.9E-3 5.6E-2 1.0E-1 
p-Nitrotoluene --- 1.3E-2 7.3E-2 1.3E-1 
HMX --- 1.7E+O 1.3E+O 8.5E-1 
RDX --- 5.9E-2 6.4E-2 7.0E-2 
Aroclor 1254 3.3E-4 1.1 E-3 4.5E-1 9.0E-1 
Aroclor 1260 1.7E-4 4.3E-4 1.8E-1 3.6E-1 

Hie S.OE+1 1.1E+1 3.1E+1 S.OE+1 

aBold text indicates HO 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. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid waste management unit. 
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Table 15 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 57A 

Maximum 
Concentration Internal Dose External Dose Total Dose 

Radionuclide (pCi/g) (rad/day) (rad/d~ Jrad/day) 
Cs-137 2.9E-1 B.9E-6 1.3E-5 2.2E-5 
U-235

a 2.9E-1 3.2E-6 4.BE-6 8.0E-6 

U-238 4.0E+O 4.1E-5 B.2E-6 4.9E-5 
Total 5.3E-5 2.6E-5 7.9E-5 

"The U-235 value was calculated using the U-238 concentration and assuming that the U-238 to U-235 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-235=U-238/73 (Miller 
June 1998). 
pCi/g = Picocurie(s) per gram. 
rad/day = Radiation absorbed dose per day. 
SWMU = Solid waste management unit. 

Table 16 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 57A 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) Jrad/day) (rad/day) 
Cs-137 2.9E-1 5.8E-6 1.3E-5 
U-235" 2.9E-1 1.3E-6 4.8E-6 
U-238 4.0E+O 1.7E-5 8.2E-6 
Total 2.4E-5 2.6E-5 

Total Dose 
(rad/day) 

1.9E-5 

6.1E-6 
2.5E-5 
5.0E-5 

aThe U-235 value was calculated using the U-238 concentration and assuming that the U-238 to U-235 
ratio was equal to that detected during waste characterization of depleted uranium-contaminated soils 
generated during the radiological voluntary corrective measures project, where U-235=U-238/73 (Miller 
June 1998). 
pCi/g = Picocurie(s) per gram. 
rad/day = Radiation absorbed dose per day. 
SWMU = Solid waste management unit. 
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toxicity benchmarks based upon NOAEL values, the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HO values for the deer mouse, and the use 
of 1.0 as the area use factor for wildlife receptors regardless of seasonal use or home range 
size. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Program (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
U-23S, U-238, and Cs-137 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. The assumption of an 
area use factor of 1.0 is a source of uncertainty for the burrowing owl. Because SWMU 57A 
is approximately 4.2 acres in size, an area use factor of approximately 0.12 would be 
justified for this receptor. This is sufficient to reduce the HOs for organic mercury and 
bis(2-ethylhexyl)phthalate to values less than 5. 

Analytical data were examined more closely to assess variability within the data. To assess the 
potential degree of overestimation due to the use of the maximum measured soil concentration 
in the exposure assessment, average soil concentrations were calculated for each COPEC 
exhibiting one or more HOs greater than unity. These values were used to determine whether 
the exceedence can be solely accounted for by the magnitude of the extreme measurement. 
For the ten inorganics that showed HOs greater than 1.0 (arsenic, barium, cadmium, chromium, 
lead, mercury, silver, thallium, vanadium, and zinc), the average concentrations were 3.44, 124, 
0.209, 7.7S, 22.1,0.0665,1.10,0.226,17.7, and 84.5 mg/kg, respectively (full detection limits 
were used for nondetects to determine the averages). For arsenic, barium, and chromium, the 
averages were below their respective background concentrations values; therefore, the HOs 
were less than the HO values for background as shown in Table 17. For cadmium, lead, 
mercury, silver, and vanadium, the HOs based upon the average values were less than unity. 
For the six PAHs that resulted in HOs greater than 1.0 (benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, benzo(g,h,i)perylene, chrysene, and phenanthrene), the average 
concentrations (5.83, 10.1, 6.87, 5.36, 9.S1, and 9.01 )Jg/kg, respectively) all resulted HOs less 
than O.OS. For the two HE compounds that resulted in HOs greater than 1.0 (2,4-dinitrotoluene 
and HMX), the average concentrations (222 and 56.2 )Jg/kg, respectively) resulted in HOs 
less than 1.0. For bis(2-ethylhexyl)phthalate the average concentration value (169 )Jg/kg) 
reduced the maximum HO value to 1.1 but did not entirely account for the exceedence. 
Because the maximum HO is for the burrowing owl, the incorporation of an area use factor that 
better describes the size of the site relative to that of owl's home range as described above will 
reduce the HO well below unity. Based upon this analysis, most of the HO values exceeding 
unity can be accounted for solely by the use of the maximum soil concentration in the exposure 
assessment. For bis(2-ethylhexyl)phthalate, the remaining exceedence is accounted for by the 
conservative area use factor for the burrowing owl. 
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Table 17 
HQs for Ecological Receptors Exposed to Background Concentrations for SWMU 57A 

Deer Mouse Deer Mouse Deer Mouse 
Constituent of Potential HQ HQ HQ 

Ecological Concern Plant HQa (Herbivorous)a JOmnivorous)' (Insectivorous)" 

Inorganic 

Arsenic S.6E-1 3.9E-1 3.5E+O 6.7E+O 

Barium 2.6E-1 3.3E-1 1.1E+O 2.0E+O 

Beryllium 6.SE-2 2.4E-3 4.1E-2 8.0E-2 

Cadmium 3.0E-1 4.2E-2 4.4E-2 4.6E-2 

Chromium (total} 1.3E+1 2.2E-S 3.9E-S S.6E-S 

Cobalt 2.6E-1 --- --- ---
Copper S.2E-2 2.2E-2 1.SE-2 7.3E-3 

Lead 2.4E-1 1.3E-2 1.0E-2 7.0E-3 

Mercury (inorganic) 3.3E-1 1.1 E-3 1.1 E-3 1.1 E-3 

Mercury (organic) 3.3E-1 2.SE-1 2.SE-1 2.SE-1 

Nickel 3.8E-1 S.OE-3 7.1 E-3 9.2E-3 

Selenium S.OE-1 S.6E-2 8.3E-2 1.1 E-1 

Silver 2.SE-1 2.3E-3 1.4E-3 6.0E-4 

Thallium S.SE-1 1.4E-1 3.1E+O 6.0E+O 

Vanadium 1.0E+1 2.1 E-1 4.4E+O 8.5E+O 

Zinc 1.2E+O 4.7E-2 2.8E-2 9.9E-3 

HI" 2.8E+1 1.5E+O 1.3E+1 2.4E+1 

'Bold text indicates HO or HI exceeds unity. 
b ___ designates insufficient toxicity data available for risk estimation purposes. 

'The HI is the sum of individual HOs using the value for organic mercury as a conservative estimate of the HI. 
HI = Hazard index. 
HO = Hazard quotients. 
SWMU = Solid waste management unit. 
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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, HOs greater than 1.0 were obtained for chromium (total), vanadium, and zinc. HOs 
greater than unity were also obtained for the omnivorous and insectivorous deer mouse 
exposed to arsenic, barium, thallium, and vanadium at the background concentrations. The 
background concentration for thallium, however, was estimated at one half the detection limit 
from background samples. This value is greater than the maximum concentration measured at 
SWMU 57A; therefore, the contribution by naturally-occurring thallium is uncertain. Mercury 
resulted in an HO greater than 1.0 for the burrowing owl when it was assumed that the 
background concentration is entirely composed of mercury in organic form. About 9 percent of 
the maximum on-site lead and about 11 percent of the maximum on-site silver were associated 
with background. However, the HOs for these two analytes are relatively small (the maximum 
HO for lead is 2.7 and that for silver is 2.3, both in plants). About 87 percent of the maximum 
on-site arsenic and 91 percent of chromium (total) was associated with background. Finally, 
analyses for thallium, vanadium, and zinc were only performed on four soil samples and two 
duplicate samples. Thallium was only detected in one of the samples (a duplicate) and 
vanadium and zinc were only measured above background in one sample and its duplicate (the 
same duplicate sample in which thallium was detected). This sample and duplicate were from 
the underground bunker where exposure to most ecological receptors is unlikely. Because of 
the uncertainties associated with exposure and toxiCity, it is unlikely that arsenic and chromium, 
thallium, vanadium, and zinc, with exposure concentrations largely attributable to background, 
present significant ecological risk. 

Based upon this uncertainty analysis, ecological risks at SWMU 57 A are expected to be very 
low. HOs greater than unity were initially predicted; 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 57A were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low due to the fact that predicted risks associated with exposure to 
COPECs are based upon calculations using maximum detected values. Predicted risks from 
exposure to cadmium, lead, mercury, silver, vanadium, PAHs, and HE were attributed to using 
maximum detected values. In addition, average arsenic, barium, and total 
chromium concentrations at the site were within the range of background concentrations. 
Thallium and zinc concentrations that resulted in HOs greater than unity were limited to a single 
sampling location where exposure is unlikely to be significant. Bis(2-ethylhexyl)phthalate was 
predicted to be hazardous to the burrowing owl; however, potential risks associated with this 
compound were evaluated using maximum detected values and an area use factor for the owl 
of 1.0, both of which can account for the HO exceeding unity. Therefore, the actual risk due to 
this compound is expected to be low. Based upon this final analysis, ecological risks 
associated with SWMU 57A are expected to be low. 
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V11.3.7 Screening Assessment Scientific/Management Decision Point 

Once potential ecological risks associated with the site have been assessed, a decision is made 
as to whether the site should be recommended for NFA or additional data collected to more 
thoroughly assess actual ecological risk at the site. With respect to this site, ecological risks 
were predicted to be low. The SCientific/management decision is to recommend this site for 
NFA. 
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APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

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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Exposure Pathways Considered for Various Land Use Scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated 
water drinking water drinking water 
Ingestion of contaminated soil Inqestion of contaminated soil Inqestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

. ground surfaces 
External exposure to penetrating 
radiation from ground surfaces 

used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RME risk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [dose]) is similar for all exposure 
pathways and is given by: 

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

where 

= C x (CR x EFD/BW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD= exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

The total risk/dose (either cancer risk or HI) is the sum of the risks/doses for all of the site
specific exposure pathways and contaminants. 

(1 ) 

AU4·98IWP/SNL:rs4400·7a.doc 55 301462.225.0611/19/9910:36 AM 



RISK SCREENING ASSESSMENT FOR SWMU 57 A 
11119/99 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (C~C) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 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. 

Summarv 

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. 

AU4-981WP/SNL:rs4400-7a.doc 56 301462.225.0611/19/99 10:36 AM 



RISK SCREENING ASSESSMENT FOR SWMU 57 A 
11/19/99 

Originally Submitted as Chapter 7 of 
September 1998 NFA Submittal 

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 adulj",b 

15 child 
Averaging Time (days) 
for carcinogenic compounds 25550· 25550· 25550

a 

(= 70 Y x 365 day/yr) 
for noncarcinogenic compounds 10950 10950 10950 
(= ED x 365 day/yr) 

Soil In~estion Pathway 

Ingestion rate 100 mg/day 
C 

6.24 g/yr
d 

114 mg-yr/kg-day 

Inhalation Pathway 
Inhalation rate (m

3
/yr) 5000a,b 146

d 5475a ,b,d 

Volatilization factor (m
3
/kg) chemical specific chemical specific chemical specific 

Particulate emission factor (m
3
/kg) 1.32E9

a 1.32E9· 1.32E9
a 

Water Ingestion Pathwq 

Ingestion rate (Uday) 2a ,b 2a,b 2a,b 

Food In~estion Pathway 
Ingestion rate (kq/yr) NA NA 138M 

Fraction ingested NA NA 0.25b
,d 

Dermal Pathway 
Surface area in water (m

2
) 

2b,. 2b,. 2b,e 

Surface area in soil (m
2

) 0.53b,e 0.53b,. 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 8 hr/day for 250 day/yr; for the recreational land use, a value of 2 hr/wk for 52 wk/yr is used 
(EPA 1 989b); for a residential land use, all contact rates are given per day for 350 day/yr. 
aRAGS, Vol 1, Part B (EPA 1991). 

bExposure 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. 
eDermal Exposure Assessment (EPA 1992). 

a 
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Site-Specific Comments 

OU 1334 

ER Site 57A, Workman Site: Firing Site 

ER Site 57 A is appropriate for NF A, pending submittal of the below requested 
information. 

Page 7-71, Table 4.4.4-17 -- The unit of measurement (Ilg/kg) is likely incorrect. 
Please verify the unit of measurement, and if erroneous, submit a revised table. 

Response: The units and method detection limits in Table 4.4.4-17 were incorrectly 
reported by the laboratory. This error will be corrected and the NFA will be resubmitted 
under separate cover also to incorporate the Underground Bunker sampling results into 
the Risk Assessment as discussed in a meeting with New Mexico Environment 
Department personnel on October 23, 1998. 
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