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This work SUJ>ported by the 
United States Department of Energy 

under cont ract DE·AC04·94AL85000. 

Site History 

Sandia 
National 
Laboratories 

SWMU g5 consists of a storm drain system servicing TA-l. -II and -IV. The original storm drain system was 
constructed between 1g48 and 1g50. Runoff water first flows east to west with the terrain and, then is col
lected and conveyed through a series of open channels and underground lines from north to south to the 
Tijeras Arroyo. 

The site boundaries were determined to be the limits of the areas where potential COCs were detected 
near breaks in the lines or at the outfall locations. 

Storm water flowing within the system is not addressed as part of SWMU g5_ Storm water flow within the 
storm drain system is regulated under the NPDES amendments to the Clean Water Act. 

During the CEARP investigation the storm drain system was reported to have received contaminants from 
various activities. System discharges were reported to include nonpoint source surface runoff from TA-l, 
blowdown from an incinerator scrubbing system. and cooling tower blowdown water. 

There were several specific documented releases to the storm drains from facil ities in TA-l, including 
an estimated 1000 gal of hydrochloric acid in 1g83. 
debris believed to be contaminated with chromium from a fire in 1g83, 
an estimated 200 gal of sodium hydroxide in 1g84. and 
an estimated 500 gal of fuel oil (date not recorded). 

Because the original systems were old and deteriorated, a multi-year infrastructure project was undertaken 
to upgrade the storm drain, sanitary sewer, and domestic water systems. This project was completed in 
September 2003. 

Depth to Groundwater 
The regional aquifer is approximately 535 ft bgs, and a perched aquifer (not a source of drinking water) is 
approximately 275 ft bgs 

Constituents of Concern 
VOCs 
SVOCs 
PCBs 
Metals 
Radionuclides 

II I 
I 

• SWMU 96 
Storm Drain System 

_.J 
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Investigations 
Several pre-RFI investigations were conducted and documented in the RFI Workplan. 
• A routine environmenta l surveillance program started in 1gg2. Sediments and soil samples were 

collected in discharge and channel areas. 
In 1gg2. current and historic discharge areas were sampled near TA-l l. 
In 1gg3, an in-line camera survey was conducted. 
Several cross-connects or inadvertent tie-ins from the sanitary sewer to the storm sewer were 
identified. Soil samples near the cross-connects were collected and analyzed. 
Pipe deficiencies were identified, and used to define the RFI sampling locations for SWMU g6 . . 
In 1gg3 and 1gg4, soil samples were collected and analyzed near Building 870 as part of a mater 
renovation of that building. 

RFI site characterization for SWMU g5 was conducted in 1gg5_ Using the results of the 1gg3 in-line camera 
survey, soil and sediment samples were collected from storm drain inlets and outlets, and near breaks in the 
underground lines. Fifty-five soil samples were collected and analyzed for VOCs, SVOCs, PCBs. metals 
and radionuclides. 

In 1gg8, twenty-nine additional soil samples were collected at two storm-drain inlets and five storm-drain 
outfall areas. The samples were analyzed for VOC, SVOCs, PCBs, metals and radionuclides. 

In 2002, 22 soil samples were collected in the vicinity of the old sampling locations. The samples were ana
lyzed for VOCs, SVOCs, PCBs, RCRA metals, and radio nuclides but the specific COCs analyzed at each 
location varied. 

Also In 2002, 33 locations were sampled for a systematic plutonium survey of the surface soil. There were 
no detection of plutonium. 

Summary of Data Used for NF A Justification 

Results of the 1gg5, 1gg8, and 2002 activities were combined and indicated that VOCs, SVOCs and total 
PCBs were detected. Numerous metals were detected above background values, and background activi
ties for tritium and U-238 were exceeded. Pu-238 and Pu-23g were detected. 

Recommended Future Land Use 

Industrial land use was established for this site. 

Results of Risk Analysis 
Risk assessment results for the residential scenario are calculated per NMED risk assessment guidance as 
presented in "Supplemental Risk Document Supporting Class 3 Permit Modification Process" (SNL October 
2003). 

Because COCs were present in concentrations greater than background-screening levels or because con
stituents were present that did not have background-screening numbers, it was necessary to perform a risk 
assessment for the site. The risk assessment analysis evaluated the potential for adverse health effects 
for the residential land-use scenario. 

The maximum concentration for total PCBs was 0.36 mg/kg. This concentration is less then the EPA 
screening level of 1 mglkg (40 CFR §761 ). Because the maximum concentration for PCBs at this sit~ is 
less than the screening level, PCBs were eliminated from further consideration in the human health nsk 
assessment. 

The total human health HI was 11.1g for the residential land-use scenario, which is greater than the NMED 
guideline of 1. The total estimated excess cancer risk was 2E-4 for the residential land-use scenario, 
which is above the NMED guideline of 1 E-5. However using the UCL of the average concentrattons for the 
main contributors to risk (arsenic, barium. cadmium, silver. thallium, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fiuroanthene. benzo(ghi)perylene, benzo(k)fluoranthene, indeno(1 ,2,3-c,d) pyrene, naphthalene, 
and phenanathrene), the total HI was reduced to o.g7 and the total estimated excess cancer risk was 
reduced to g_gE-6. Thus, by using realistic concentrations in the risk calculations that more accurately 
depict actual site conditions, the total risk calculations are below NMED guidelines. 

The residentia l land-use scenario incremental TEDE was 1.2E-1 mrem/yr, which is below the EPA numeri
cal guideline of 75 mremiyr. Therefore, SWMU g5 is eligible for unrestricted radiological release. 

Using the SNL predictive ecological risk assessment methodology, the ecological risk for SWMU g5 is pre
dicted to be low. 

In conclusion. human health and ecological risks are acceptable per NMED guidance. Thus. SWMU 96 is 
proposed for CAC without institutional controls. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-608g 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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Department of Energy 
Field Office, Albuquerque 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, New Mexico 87115 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

INFORMATION COPY 

SHEARS# 3oo"'g 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505·2100 

Dear Mr. Garcia: 

Enclosed are two copies of the seventh submission of No Further Action <NFA) proposals 
for Sandia National Laboratories/New Mexico tSNLINM), 10 Number NM5890110518-1. 
Nine SNL/NM environmental restoration sites are included in this package: 

au 1295 
Site 144 
Site 145 
Site 147 

au 1302 
Site 42 
Site 96 
Site 187 
Site 226 

ou 1333 
Site 12A 

ou 1335 
Site 112 

Building 9980 Septic System 
Building 9981/9982 Septic System 
Building 9925 Septic System 

Acid Spill Water Treatment Facility 
Storm Drain System 
TA-l Sanitary Sewer Lines 
Old Acid Waste Line 

Open Dump: Lurance Canyon Burn Site 

Explosive Contaminated Sump (Building 9956) 

Ecological risk assessments are not included with these proposals, but will be submitted as 
addenda following an agreement between NMED and DOE regarding how these 
assessments will be conducted and presented. 

Three of the sites listed above (Sites 96, 187, and 226) are expected to be impacted by a 
Tech Area I storm and sanitary sewer system upgrade. Both systems, which are 30 to 50 
years old, are deteriorated and undersized, and upgrading of the systems will be 
environmentally beneficial. This project has been funded in the amount of $1 5.4 million by 
the US Congress as a line item in the federal budget. The majority of the repairs on these 
systems can be achieved in-situ by slip-lining portions of degraded lines. However, 
excavation and removal for access and partial replacement will be required at several 
locations throughout the systems during the upgrade project, and this work will be greatly 
affected pv the regulatory status of the ER sites. It is very possible that a delay in 
proceeding with the project would result in a loss of funding due to intense competition for 
funds among various Federal agencies. As a result, we request that these sites be given a 
priority fa, review so that we may address any comments as expeditiously as possible. 
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Mr. Benito Garcia (2) 

We are willing to meet with your staff at their convenience to give them a short briefing on 
the NFA proposals and answer any questions they may have on the upgrade project's 
potential impacts on the ER sites. 

If you have any questions, or would like to schedule a meeting, pJease contact John Gould 
at (505) 845·6089, or Mark Jackson at (505) 845·6288. 

Enclosures 

cc w/enclosures: 
T. Trujillo, AL, ERD 
W. Cox, SNL, MS 1147 
J. Parker, NMED/OB 
W. Stone, NMED/08 

Sincerely, 

1;:..,~-1-or~sk~i~ 
,.~Acting Area Manager 

D. Neleigh, EPA, Region 6 (2 copies via Certified Mail! 

cc w/o enclosure: 
B. Oms, DOE/KAO 
H. Craig, KAO 
S. Dinwiddie, NMED 
T. Davis, NMED 
S. Kruse, NMED 
D. Fate, SNL, MS 1 148 
C. Lojek, SNL, MS 1 148 
F. Nimick, SNL, MS 1147 
E. Mignardot, SNL, MS 1147 
M. Davis, SNL, MS 1147 
B. Locke, SNL, MS 0903 

111111~1 
30068 

TRAHS11I TTAL STIHt:S T110 COP I£5 OF THE: SEVEHTH 
SUBMlSISON OF NO FURTHER ACTION NFA PROPosALS 
FOR SANDIA NATIONAL LABORATORIES HEll MEXICO 
lD NUBMER HM589E!Il8518 I 
------------- -·- -------
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ACRONYMS 
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CEARP Comprehensive Environmental Assessment and Response 
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coc constituents of concern 

DOE Department of Energy 
DV data verification/validation 

EPA Environmental Protection Agency 
ER Environmental Restoration 
ERDMS ER data management system 

FID flame ionization detector 

GPS global positioning system 

LAL Lockheed Analytical Laboratory 

--~ 
MDA minimum detectable activity 
ml milliliter 
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MS matrix spike 
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NFA No Further Action 
NMED New Mexico Environmental Department 
NPDES National Pollutants Discharge Elimination System 

PCB polychlorinated biiphenyl 
pCi/g picocuries per gram 
PID photoionization detector 
PIP Program Implementation Plan 
ppb parts per billion 
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- RCRA Resource Conservation and Recovery Act 
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SNL!NM Sample Management Office 
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semi-volatile organic compound 
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1.0 INTRODUCTION 

Sandia National Laboratories/New Mexico (SNLINM) is proposing a No 
Further Action (NFA) decision for Environmental Restoration {ER) Site 96 
determined by risk based analysis with confirmatory sampling (NFA Criterion 
5; NMED et al. 1 995). 

1.1 ER Site Identification Number and Name 

ER Site 96 (herein referred to as the site) is the Storm Drain System, and is 
included in Operable Unit 1302. The Storm Drain System was listed as Site 
96 based on information obtained during the Comprehensive Environmental 
Assessment and Response Program (CEARP} Phase I interviews. (DOE, 
1987). The original ER site name was the Storm Drain System (Active). The 
ER site name was changed to the Storm Drain System during the 
development of the TA-l RFI Work Plan (SNL/NM, 1995). 

1.2 SNLJNM NFA Process 

The basis for proposing an NFA is thoroughly described in Section 4.5.3 of 
the Draft Program Implementation Plan (PIP) for Albuquerque Potential 
Release Sites (SNL/NM, 1994a), and in Annex 8 of the Environmental 
Restoration Document of Understanding (NMED et al., 1995). ER Site 96 is 
being proposed for a risk based, confirmatory sampling NFA decision based 
on NFA Criterion 5. The potential release site (PRS) has been characterized 
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. 

1 .3 Local Setting 

The original storm drain system was constructed between 1948 and 1950. 
The system collects storm water runoff from TA-l, -II, and -IV. The majority 
of the storm water flows from east to west with the terrain across SNL/NM. 
For T A-1, the water is conveyed through a series of open channels and 
underground lines from north to south to the Tijeras Arroyo. The system 
was developed in three watersheds and is described in a drainage system 
analysis (Bohannan-Huston, Inc., 1993). ER Site 96 only covers the storm 
drain system in and around TA-l (Appendix A, Plate 1-1). The site 
boundaries are assumed to be the limits of areas where potential constituents 
of concern (COCs) have been detected near breaks in the lines or at the 
outfall locations. Any storm water flowing within the system will not be 
addressed in this NFA. Storm water flow within the storm drain system is 
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regulated under the National Pollutant Discharge Elimination System (NPDES) 
amendments to the Clean Water Act (SNL/NM, 1993). The NPDES Permit 
application was submitted to the EPA on October 1, 1992 . 
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2.0 HISTORY OF THE SWMU 

This section provides a summary of the historical information that has been 
obtained at the site. 

2.1 Sources of Supporting Information 

Detailed information regarding the site is provided in the following 
documents. 

• Comprehensive Environmental Assessment and Response Program 
(CEARP), Phase 1: Installation Assessment, Sandia National 
Laboratories, Albuquerque, New Mexico !DRAFT] (DOE, 1987), 

• Final RCRA Facilities Assessment Report of Solid Waste 
Management Units at Sandia National Laboratories, Albuquerque, 
New Mexico (EPA, 1987). 

• Program Implementation Plan for Albuquerque Potential Release 
Sites IDraftl (SNLINM, 1994a). 

• Technical Area I (ADS 1302) RCRA Facility Investigation Work Plan 
(SNL/NM, 19951. 

2.2 Previous Audits, Inspections, and Findings 

The site was first listed as a potential SWMU by the Comprehensive 
Environmental Assessment and Response Program (CEARP), Phase 1: 
Installation Assessment, Sandia National Laboratories, Albuquerque, New 
Mexico [DRAFT) ~DOE, 1987). The listing resulted from information collected 
during the Phase I interviews in which the system was reported to have 
received contaminants from various activities. System discharges were 
reported to include non point source surface runoff from T A-1, blowdown 
from an incinerator scrubbing system, and cooling tower blowdown water 
(possibly containing chromates and other antifoulants). There were several 
specific releases to the storm drains recorded in the CEARP report {DOE, 
1 987). 

• An estimated 200 gal of 20 percent sodium hydroxide spilled from an 
aboveground tank at ER Site 42, Wastewater Treatment Facility for 
discharges from Building 870, in 1 984. 
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• An estimated 1 000 gal of 30 percent hydrochloric acid was released from 
an aboveground tank at the Wastewater Treatment Facility near Building 
870, ER Site 42, in 1983. 

• A cooling tower on the roof of Building 806 caught fire in 1 983 and wood 
slats that were believed to have been contaminated with chromium 
burned. Much of the debris was reported to have been washed down the 
drain. 

• An estimated 500 gal of Number 2 fuel oil from a tank overflow was 
released to the storm drain system; the location of the tank was not 
reported. 

2.3 Historical Operations 

The storm drain system has been in continuous operation since its 
construction in 1950 . 
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3.0 EVALUATION OF RELEVANT EVIDENCE 

The section summarizes the data collected and evaluated from operational 
practices, previous investigations, and the RFI investigation. 

3.1 Unit Characteristics 

The storm drain system is an operational unit within T A-1. All operational 
safeguards are overseen by T A-1 facility personnel. 

3.2 Operating Practices 

Hazardous wastes were not managed or contained at the site. However, 
hazardous wastes have entered through the lines and may have been 
released to the surrounding soils from breaks in the lines. 

3.3 Presence or Absence of Visual Evidence 

No visual evidence of hazardous waste constituents was seen on the surface 
or in soil samples collected for chemical and radionuclide C!nalyses during the 
ER Site 96 RFI field investigation. 

3.4 Results of Previous Sampling Surveys 

Several previous investigations have been conducted in and around the storm 
drain system. These investigations have included a soil sampling program 
associated with cross-connections between the storm drain system and 
sanitary sewer system liT Corp., 1993); sediment and soil sampling in 
discharge and channel areas west of TA-ll (IT Corp., 1992); and soil 
sampling during the removal {and relocation! of the storm drain system at 
Building 870 {PCR, 1993). 

All sample results and documentation associated with the investigations that 
had previously been conducted were documented in the T A-1 RFI Work Plan 
(SNL/NM, 1995]. In summary, the data gathered prior to the TA-l RFI 
indicated no contamination associated with the cross-connections 
investigation; radionuclides were detected, but the values were consistent 
with SNL/NM background levels at the discharge and channel areas 
investigation; and several metals were detected, but below SNL!NM 
background levels at Building 870. 
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3.5 Assessment of Gaps in Information 

The RFI field investigation was designed to fully characterize each area of 
potential concern within the site. The RFl Sampling and Analysis Plan for 
this site is provided in Appendix B. 

3.6 Confirmatory Sampling 

The following subsection provides a summary of the RFI field investigation 
and the evaluation of the data collected/analyzed during the investigation. 

3.6.1 Project Summary 

The objectives of the field investigation were to determine the potential 
vertical and horizontal extent of soil contamination at breaks in the 
underground lines and at the system's inlet and outfall locations. The 
potential constituents of concern are acids, bases, petroleum hydrocarbons, 
metals, chlorinated solvents, alcohols, PCB's, and radionuclides. These 
COCs were determined by past spills, tank overflows, operational discharges, 
sanitary sewer system cross-connections, and nonpoint source runoff. 

The ER Site 96 field investigation began June 13, 1995 and was completed 
July 11, 1995. The field activities included an in-line camera survey of the 
sewer lines, drilling soil boreholes, collecting sediment samples from storm 
drain inlets and outfalls for chemical and radionuclide analysis, collecting 
subsurface soil samples for chemical and radionuclide analysis, collecting 
waste samples for chemical and radionuclide analysis, handling the waste 
generated during drilling, and surveying borehole locations. 

3.6.1. 1 Health and Safety Monitoring 

A photoionization detector {PID} and/or flame ionization detector {FID) was 
used to monitor the breathing zone around the drilling operations and the 
general background area for organic vapors during soil borehole activities. In 
addition, a pancake probe was used to monitor the alpha and beta/gamma 
radiation. The PID and FID readings for the breathing zone and the general 
area were no greater than background readings for all soil boreholes. The 
pancake probe readings ranged from 25 to 75 counts per minute and were 
within normal background levels. 

3.6. 1.2 In-line Camera Survey 

During the spring of 1993, an in-line camera survey was conducted in the 
storm drain system. These data were used to identify pipe deficiencies along 
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the storm drain system. This was a major tool for the placement of soil 
boreholes as discussed in the Work Plan (SNL!NM, 1995). For this field 
investigation, an in-line camera survey was conducted to confirm the exact 
location of the pipe deficiency for soil borehole placement. The camera crew 
located the in-line problem and then marked aboveground the location/depth 
of the pipe deficiency. This survey placement ensured that the location to be 
sampled was accurately identified. 

3.6.1.3 Drilling Program 

The drilling program was conducted using a truck mounted Geoprobe® drill 
rig. A portable auger drill rig was used at two locations where the 
Geoprobe® could not gain access. A total of 55 soil borings iT1096-GP-001 
through T1 096-GP-05 5 l were placed along the storm drain system 
(Appendix A, Plate 1-1). 

• Boreholes TI096-GP-001 through TI096-GP-043 and TI096-GP-046 
through TI096-GP-055 were drilled with the Geoprobe® rig. 

• Boreholes TI096-GP-044 and TI096-GP-045 were drilled with the portable 
auger drill rig. 

• Soil borehole numbers TI096-GP-012, TI096-GP-032, and Tl096-GP -049 
were used to identify duplicate soil samples collected during the project 
and are not shown on Plate 1-1 (Appendix A). 

3.6 .1.4 Soil Collection 

Soil samples were collected approximately 18 inches below the storm drain 
at each borehole using the Geoprobe® rig and/or portable auger rig equipped 
with a 2.5 inch outside diameter by 24 inches long core sampler which was 
lined with a cellulose acetate butyrate (CAB) sleeve. Samples were collected 
at a depth ranging from 3 to 1 0 feet bgs. Upon removal of the CAB liner 
from the sampler, one 6-inch section was cut from the liner. This section 
was sealed with tape and prepared for shipment to the off-srte laboratory for 
VOC analyses. The remaining sample was composited, placed into 
appropriate containers, and also prepared for shipment to the off-site for 
SVOC, PCB, Target Analyte List (TAL) metals, isotopic uranium. plutonium, 
and tritium. A container was sent to the on-site laboratory for gamma 
spectroscopy analyses. Usually two sampling runs with the Geoprobe® were 
required to collect enough soil sample for these analyses. 

The samples collected and the analyses performed on these samples are 
provided in Appendix C, Table 1. Fifty-five soil samples were collected and 
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sent to the off-site laboratory for VOC, SVOC, PCB, TAL metal, isotopic 
uranium, isotopic plutonium, and tritium analyses. Fifty-three samples were 
sent to the on-site laboratory for gamma spectroscopy. 

An additional 29 sediment samples (TI096-SD-001 to TI096-SD-029l were 
collected at two storm drain inlets and five storm drain outfall areas 
{Appendix A, Plate 1-1). One sediment sample was collected from each inlet 
area and five sediment samples were collected at each of the outfall areas. 
Sediment sample numbers TI096-SD-008 and TI096-SD-024 were used to 
identify duplicate sediment samples collected during the project. These 
samples were sent to the same laboratories and analyzed for the same 
parameters as the subsurface soil samples. 

3.6.1.5 Sample Packaging and Shipping 

Soil samples sent to the off-site laboratory for VOC analysis were collected 
in CAB liners or glass bottles containing 1 25 ml of soil; for SVOCs, PCBs, 
TAL metals analysis, soils were collected into 500 ml glass bottles; and for 
isotopic uranium and isotopic plutonium analysis, soils were collected into 
500 ml plastic bottles. Soil samples sent to the off-site laboratory for tritium 
analysis were collected in one liter amber glass bottles. Soil samples sent to 
the on-site laboratory for gamma spectroscopy analysis were collected in 
500 ml Marenelli beakers. All liner and bottle sets were labeled, sealed with 
custody tape, and placed in a protective bubble-wrap Ziplock bag. The soil 
samples were placed on ice in the field and cooled to 4°C. 

Samples were delivered to the SNL/NM Sample Management Office tSMO} 
on a daily basis- SMO personnel performed cross-checking of the 
information on the sample labels against the data on the ARCOCs, and 
prepared samples for shipment. Samples were shipped by overnight delivery 
to the off-site laboratories for chemical and radionuclide analyses. The 
gamma spectroscopy samples were delivered to the on-site laboratory the 
same day as delivery to SMO. 

3.6.1.6 Survey Soil Borehole Locations 

Soil borehole and sediment locations were surveyed with global positioning 
system (GPS) equipment. The GPS data included northing and easting 
coordinates for each borehole. The soil boring elevations were determined by 
topographic maps. 
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3.6.1. 7 Field Quality Control Samples 

Four types of field QC samp~es were shipped for analysis during the field 
investigation: field duplicate subsurface sofl and sediment samples, 
equipment rinsate blank samples, soil and water trip blank samples, and field 
soil blank samples. Additional soils were collected for matrix spike/matrix 
spike duplicate (MS/MSD) analysis. Sample number, date/time of sample 
event, location, and analysis performed are presented in Appendix C, Table 
1. 

Five (three subsurface soil and two sediment) field duplicate samples were 
collected and analyzed for the same parameters as their corresponding 
samples. The subsurface soil samples were collected by splitting the CAB 
sleeve crosswise in two pieces for VOC analysis. For the remaining analysis, 
soils were removed from the CAB sleeves into a stainless steel bowl and 
composited, then transferred into appropriate containers. The sediment 
samples were collected by scooping up the dirt, compositing, and placing it 
in the appropriate containers. 

Five equipment rinsate blank samples were collected from deionized water 
poured over the equipment after decontamination of the sampling equipment. 
The samples were analyzed for all parameters for which soil samples were 
analyzed. 

Five field blank soli samples were exposed (open jar} to atmospheric 
conditions around the drilling/sampling operation and analyzed for VOCs only. 
The field blanks, which consisted of glass bottles fifled with clean soils were 
supplied by the SMO field office. 

Trip blank samples were submitted with each shipment which contained 
samples for VOC analysis. Twenty trip blanks (14 soil and 6 water) 
accompanied the sample containers to the field and back to the laboratory. 

3.6.2 Data Management 

Upon sample shipment to the off-site laboratories, sample information was 
entered into a database to track the status of each sample. Upon completion 
of the laboratory analyses, SMO received analytical results in a summary 
data report and laboratory QC report. 

The data summary (Certificate of Analysis) reports were reviewed by the 
SMO for completeness and accuracy as required by SNL/NM TOP 94-03 
(SNL/NM, 1994b). Data validation was performed using SNL/NM Data 
Verification/Validation (DV) Level 1 (DV1) and Level 2 (DV2) checklists. 
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SMO submitted the original ARCOCs, the Certificate of Analysis Reports, and 
the DV1 /DV2 review reports to the Environmental Operations Record Center. 
In addition, the laboratories submitted analytical data in an electronic format 
for loading into the ER data management system (ERDMS). All chemical 
analytical data tables generated for this report were downloaded through the, 
ERDMS except gamma spectroscopy data. 

3.6.3 Analytical Data Summary 

This section discusses the analytical methods and the analytical results of 
the subsurface soil and sediment samples. 

3.6.3.1 Analytical Methods 

Subsurface soil and sediment samples sent to the off-site laboratory were 
analyzed by the following approved EPA methods: Method 8240/8260 for 
VOCs, Method 8270 for SVOCs, Method 8080 for PCBs, Method 6010 for 
TAL metals, and Methods 7471D470 for mercury. For the radionuclide 
samples, the off-site laboratory used EPIA-011/-011 B for isotopic uranium, 
EPIA-012/-0128 for isotopic plutonium, and isotopic thorium (waste sample 
only). The tritium samples were analyzed by the off-site laboratory using 
method LAL-91-SOP-0067. In addition, the gamma spectroscopy were 
analyzed by SNL/NM approved analytical procedures by the.on-site 
laboratory. 

Analytical results for organic compounds listed "J" values for some 
compounds. A "J" indicates an estimated value for a compound detected at 
a level less than the reporting limit but greater than the method detection 
limit. Data results flagged as "J" values are included in the data summary 
tables used in this report; however, because "J" values may represent false
positive concentrations, care should be used when evaluating these analytical 
results. 

3.6.1.2 Subsurface Soil Sample Results 

A total of 55 subsurface soil samples (includes three field duplicates) were 
sent to the off-site laboratories for analysis. Table 2 (Appendix C) 
summarizes the VOC analytical results. Table 3 (Appendix C) summarizes 
the SVOC analytical results. Table 4 (Appendix C) summarizes the PCB 
analytical results. Metal analytical results are provided in Table 5 (Appendix 
C). Table 6 (Appendix C) summarizes the radionuclide analytical results. 
Gamma spectroscopy analytical results are located in the SNL/NM 
Environmental Operations Record Center. 
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• All samples were either non-detect or J values for VOCs except acetone, 
which had two elevated values at 47.6 and 26.4 ppb. The J value 
compounds were acetone, methylene chloride, and chloromethane. 

• All samples were either non-detect or J values for SVOCs except for 13 
compounds with elevated values at three sample locations. The majority 
of these elevated values are associated with the sample collected at 
TI096-GP-011. · 

• All samples were non-detect except for one J value (only one sample) for 
PCBs. 

• A complete discussion of the metal results is provided in Section 3.6.2.1. 

• Plutonium (Pu)-238, Pu-233/234, Uranium {U)-233/234, U-238, and 
tritium were detected with elevated values above reporting limits. Four 
samples had elevated values of Pu-238 with the highest value at 
0.934±0.121 pCi!g. One value of Pu-239/240 was detected at 
0.0434±0.0191 pCi/g. Thirty-six samples had elevated values of U-
233/234 with the highest value at 1.53±0.184 pCi/g. Thirty-three 
samples had elevated values of U-238 with the highest value at 
1.41 ±0. 139 pCi/g. Seven samples had elevated values of tritium with the 
highest at 16,200± 1,000 pCi/L. U-235 was not detected above its 
reporting fimit. 

• Gamma spectroscopy results were within background levels. 

3.6.1.3 Sediment Sample Results 

A total of 29 sediment samples {includes two field duplicates) were sent to 
the off-site laboratories for analysis. Table 2 (Appendix C) summarizes the 
VOC analytical results. Table 3 {Appendix C) summarizes the SVOC 
analytical results. Table 4 (Appendix C) summarizes the PCB analytical 
results. Metal analytical results are provided in Table 7 (Appendix C). Table 
6 (Appendix C) summarizes the radionuclide analytical results. Gamma 
spectroscopy analytical results are located in the SNL/NM Environmental 
Operations Record Center. 

• All samples were either non-detect and/or J values for VOCs except for 
acetone and toluene. Toluene had three detects ranging from 12.4 to 
39.3 ppb and acetone had five detects ranging from 22.4 to 43.7 ppb. 

• All samples were either non-detect and/or J values for SVOCs except for 
1 0 compounds with elevated values at nine sample locations. The 
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majority of these elevated values are associated with the samples (TI096-
SD-001 through T1 096-SD-005) collected at the 9th and Hardin Streets 
outfall. 

• Three PCB compounds (Aroclors 1254, 1260, and 1262) were detected 
with elevated values at four of the five outfall sample locations. At the 
9th and Hardin Streets outfall (sample numbers, TI096-SD-001 to -005}, 
Aroclor 1254 was detected once at 1 64 ppb, Aroclor 1260 had two 
elevated values at 94.1 and 196 ppb, and Aroclor 1262 was detected 
twice at 91.7 and 97.6 ppb. At theM Street curve outfall (sample 
numbers, TI096-SD-006 to -011 ], Aroclor 1262 had five elevated values 
ranging from 64.7 to 197 ppb. At the M Street outfall near Building 897 
(sample numbers; TI096-SD-012 to -016}; Aroclor 1260 had one elevated 
value at 66.3 ppb and Aroclor 1262 had two elevated values at 62.8 and 
70 ppb. At the ditch location east of Buildings T-4, T-24, and T-25 
(sample numbers, TI096-SD-017 to -021). Aroclor 1260 had five 
detections ranging from 47.4 to 163 ppb and Aroclor 1254 was detected 
once at 45.8 ppb. One outfall I at the corner of 20th and Hardin Streets) 
and two inlet locations were non-detect for PCBs. All remaining samples 
were non-detects and J values. 

• Only two metals, antimony and selenium, were non-detect for all 
samples. A complete discussion of the metal results is provided in 
Section 3.6.2.2. 

• Pu-238, (U)-233!234, and U-238 were detected with elevated values 
above the reporting limit. One elevated value of Pu-238 was detected at 
0.0697±0.0641 pCi/g. One elevated value of U-233!234 was detected 
at 0.903±0.128 pCi/g, and one elevated value of U-238 at 0.905±0.128 
pCi/g. U-235 was not detected above its reporting limit {0.09 pCi/g}. 

Gamma spectroscopy results were within background levels. 

3.6.1.4 Quality Control Samples 

All trip blanks either yielded non-detect or J values for all VOC analyses 
except for acetone (eight samples) with values ranging from 21 to· 177 ppb 
(Appendix C, Table 2). Soil sample and associated trip blank results indicate 
no significant sample contamination by VOCs field and shipment sources. 

All equipment rinsate blanks were non-detect for a!\ VOC and PCB analyses. 
SVOCs were non-detect for all samples except one elevated value (44.5 ppb) 
of bis(2-ethylhexyl)phthalate (Appendix C, Table 3}. Radionuclide 
compounds were either detected at/or below laboratory reporting limits . 
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Metals were either non-detect or J values except for low elevated hits for 
calcium, iron, sodium, magnesium, mercury, nickel, and zinc. 

All field blanks either yielded non-detect or J values for all VOC analyses 
except acetone ranging from 24.1 to 1 16 ppb IAppendix C, Table 2). In 
addition, 2-butanone was detected in one sample at 26.2 ppb. The sample 
results indicate no sample contamination by VOCs during field activities and 
daily T A-1 facility operations. 

The subsurface soil and sediment field duplicate sample results were 
consistent with their corresponding confirmation sample results. 

3.6.2 Statistical Analysis/Evaluation of Concentrations 

Statistical analysis of the VOC, SVOC, PCB, isotopic plutonium, and tritium 
results could not be completed, due to the small number of elevated values 
from Site 96 data and the lack of positive concentrations for the above . 
mentioned compounds from the TA-l background soil investigation (SNLINM, 
1996al. 

The chemical and radionuclide data evaluation discussion is provided using 
the following guidelines: comparing the VOC, SVOC, and PCB analytical 
results to EPA proposed Subpart S action level for soils (EPA, 1990) and 
comparing the meta! and isotopic uranium analytical results to the 
background soil data collected during the T A-I field investigation, the site
wide background study for SNUNM liT Corp., 1996), and EPA Subpart S 
action levels for soils (metals only). For updated soil action levels, some 
values (example, zinc) were taken from "Report of Generic Action Level 
Assistance for the Sandia National Laboratories/New Mexico Environmental 
Restoration Program" (IT Corp., 1994}. The generic values from this report 
were made current for guidance through June, 1994 according to RCRA 
proposed Subpart S methods. Any soil action level used from that report will 
be referred to as "generic action level for soils". For T A-1 background metal 
and radionuclide analytical results, the UTU95th values were developed from 
software package Statgraphics (SNL!NM, 1996a). In addition, the isotopic 
plutonium results will be compared to the off-site laboratory reporting limit 
(RL) and the tritium results will be compared to the off-site laboratory 
minimum detectable activity (MDA). 

Based on the soil evaluation (Sections 3.6.2.1 and 3.6.2.2), a risk 
assessment analysis was completed on certain chemical and radionuclide 
data that were detected above background levels. Summary of that analysis 
is provided in Section 3.7. 
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3.6.2.1 Subsurface Soil Evaluation 

VOC results were either non-detect or J values except for acetone for all 
samples. The two elevated values of acetone (26.4 and 47.6 ppb) were 
within the range {21 to 177 ppb) of acetone identified in the laboratory trip 
blank samples. In addition, these levels of acetone are well below the EPA 
proposed SubpartS action level of 8,000,000 ppb. Based on this data 
evaluation, VOCs should not be considered COGs for subsurface soils at this 
site. 

SVOC results were either non-detect or J values except in the following 3 
categories: compounds detected above the RL, but with no corresponding 
EPA proposed SubpartS action levels for soils, compounds detected above 
the RL, but below known proposed Subpart S values, and compounds 
detected above known proposed SubpartS values (Appendix C, Table 8). 

• Seven SVOC compounds were detected above the RL, but with no 
corresponding proposed Subpart S values: phenanthrene, 
benzo(k)fluoranthene, chrysene, benzo(a)anthracene, indeno{1 ,2,3,
cd)pyrene, benzo(ghi)perylene, and benzo(b)fluoranthene. 

• Five compounds were detected above the RL, but below the proposed 
Subpart S values: fluorene, fluoranthene, anthracene, pyrene, and bis(2-
ethylhexyl)phthalate. 

• Only benzo(a)pyrene at 1010 ppb was detected above its proposed 
Subpart S value of 1 00 ppb. 

These SVOC compounds are commonly associated with asphalt and/or road 
tars. Due to the heavy construction (i.e.; installing new underground gas 
lines) associated with the roads inside/around TA-l, pieces of road could have 
been backfilled around new and/or existing underground utilities. The 
detected SVOCs could be considered a product of asphalt and/or road tars 
rather than contamination with leaking pipes. Although these SVOC 
compounds could be considered products of asphalt and road tars, to better 
characterize the soil, the SVOCs listed in the three bullets above will be 
evaluated in the risk assessment analysis. 

All PCB results were non-detect (except for one J value result) and should 
not be considered COGs for subsurface soils at this site. 

TAL metals were compared: first, to T A-! background levels; second, to 
SNL/NM site-wide background levels; and third, to EPA proposed SubpartS 
action levels and/or the generic action level for soils (Appendix C, Table 9). 
The metals are within T A-1 background levels, SNL/NM background levels, 
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and/or Subpart S action levels except for common cations: calcium, iron, 
magnesium, and potassium; and beryllium and cobalt. Although some 
calcium, iron, magnesium, and potassium values were above background 
levels, these chemicals are considered essential nutrients and should not be 
considered COCs for this site. In addition, beryllium was detected below 
background levels, but above the proposed Subpart S action level for soils. 
However, beryllium occurs naturally at higher concentrations in the soils 
within this geologic region and should not be considered a CDC for Site 96 
(SNL/NM, 1996a). Cobalt will be evaluated in the risk assessment analysis. 

Isotopic uranium (U-233/2.34 and U-238) results were compared first, to T A·l 
background levels, and second to SNLINM site-wide background levels 
(Appendix C, Table 1 0). These isotopic uranium compounds were within T A
I and SNL/NM background levels except for U-238 at one sample location, 
TI096-GP-040 with an elevated value of 1.38 ± .169 pCi/g. Based on this 
data evaluation, U233/234 and U-235 should not be considered COCs for 
soils at this site and U-238 will be evaluated in the risk assessment analysis. 

Isotopic plutonium (Pu-238 and Pu-239/240) results were compared to the 
off-site laboratory RL (Appendix C, Table 6). 

• All Pu-238 results were below the RL {0.03 pCi/g) except for 4 samples: 
TI096-GP-006 (.136±.0321 pCi/g), TI096-GP-015 (.0 .. 331 ±.0198 
pCi/g), TI096-GP-019 (.0337 ± .022 pCi/g), and TI096-GP-52 
(.094±.121 pCi/g}. . 

• All Pu-239/240 results were below the RL (0.03 pCi/g) except for one 
sample, TI096-GP-052, with an elevated value of 0.0434 ± .0191 pCi/g. 

Based on the data {above the RL), isotopic plutonium will be evaluated in the 
risk assessment analysis. 

Tritium results (Appendix C, Table 6) were compared to the off-site 
laboratory MDA (ranging from 250 to 820 pCi/l). All tritium results were 
below the MDA except for 7 samples: TI096-GP-006 (16,200 ± 1,000 pCi/1), 
TI096-GP-007 (7,240 ± 640 pCi/L), TI096-GP-008 (11, 700 ± 1,500 pCi/Ll. 
TI096-GP-009 (6,040±590 pCi!L), Tl096-GP-010 (1,300±320 pCi/ll, 
TI096-GP-018 (270 ± 230 pCi/L), and TJ096-GP-044 (350 ± 230 pCi/L). 
These tritium sample locations are located in the north to northwest section 
of TA-l !Appendix A, Plate 1-1 ). Based on the data (above the MDA), tritium 
will be evaluated in the risk assessment analysis. 
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3.6.2.2 Sediment Evaluation 

VOC results were either non-detect or J values except for toluene and 
acetone for all samples. Toluene had three values detected above the RL (10 
ppb). The values ranged from 12.4 to 39.4 ppb, but are well below the EPA 
proposed SubpartS action level of 20,000,000 ppb. The elevated values of 
acetone, which ranged from 22.4 to 43.7 ppb, were within the range (21 to 
177 ppbl of acetone identified in the laboratory trip blank samples. 
Therefore, the acetone identified in the sediments were representative of 
laboratory contamination. In addition, these levels of acetone are well below 
the EPA proposed Subpart S action level of 8,000,000 ppb. Based on this 
data (above Rll, toluene wi\1 be evaluated in the risk assessment analysis. 

SVOC results were either non-detect or J values except in the following two 
categories: compounds detected above the RL, but with no corresponding 
EPA proposed SubpartS action levels for soils and compounds detected 
above the Rl, but below known proposed SubpartS values {Appendix C, 
Table 8). 

• Seven SVOC compounds were detected above the Rl, but with no 
corresponding proposed Subpart S values: phenanthrene, 
benzo(k)fluoranthene, chrysene, benzo(a)anthracene, indeno(1 ,2,3,
cd)pyrene, benzo(ghi)perylene, and benzo(b)fluoranthene. 

• Three SVOC compounds were detected above the RL, but below known 
proposed Subpart S values: f!uoranthene, pyrene, and bis(2-
ethylhexyl) phthalate. 

These SVOC compounds are commonly associated with asphalt and road 
tars. Due to the heavy construction {i.e.; installing new underground gas 
lines) associated with the roads inside/around TA-l, pieces of road could have 
been washed down through the storm drain system and deposited at the 
outfall locations. The detected SVOCs could be considered a product of 
asphalt and/or road tars rather than contamination with T A-1 building 
operations. To better characterize the sotl, the SVOCs listed in the two 
bullets above will be evaluated in the risk assessment analysis. 

PCB compounds (Aroclor 1254, 1260, and 1262) were detected above RL at 
four of the five outfall locations. The highest Aroclor 1254 value was 164 
ppb, the highest Aroclor 1260 value was 196 ppb, and the highest Aroclor 
1262 value was 122 ppb. All these elevated values are above the proposed 
Subpart S action level for soil of 90 ppb. The SNL/NM ER Project has 
proposed a cleanup action level of 10,000 ppb for PCB in soils (SNL/NM, 
1996b}. The regulatory agencies in their review of this plan did not 
comment on or request a lower action level; however, the agencies have 
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provided guidance of a numerical cleanup criteria of 10 ppm (10,000 ppb) in 
a commercial scenario and 1 ppm ( 1 0 ppb) in a residential scenario (Kiavetter 
and Knowlton, 1996). Because the ievels of PCBs identified in the sediments 
of the storm drain system fall between these values {with the greatest 
concentration being 1.9 ppm), PCB's were included in the risk assessment 
analysis. 

TAl metals were compared: first, to T A-1 background levels; second, to 
SNLINM site-wide background levels; and third, to EPA proposed Subpart S 
action levels and/or the generic action level for soils (Appendix C, Table 11 ). 
The metals are within TA-l background levels, SNL/NM background levels, 
and/or Subpart S action levels except for beryllium, chromium, and 
potassium. Although some potassium values were above background levels, 
this chemical is considered an essential nutrient and should not be considered 
a CDC for this site. In addition, beryllium was detected below background 
levels, but above the proposed SubpartS action level for soils. However, 
beryllium occurs naturally at higher concentrations in the soils within this 
geologic region and should not be considered a COC for Site 96 [SNL/NM, 
1 996b). Chromium will be evaluated in the risk assessment analysis. 

Isotopic uranium (U-234/234, and U-238) results were compared: first, to 
T A-1 background levels; and second, to SNLINM site-wide background levels 
(Appendix Cr Table 1 0). These isotopic uranium results were within TA-l 
background levels and SNLINM background levets and should not be 
considered COCs for this site. Isotopic plutonium (Pu-238 and Pu-239/240) 
results were compared to the off-site laboratory RL. All Pu-238 results were 
below the RL (0.03 pCi/gl except for one sample: TI096-SD-017 at 
.0439±.235 pCi/g (Appendix C, Table 6). All Pu-239/240 results were 
below the RL (0.03 pCi/g). Tritium results were compared to the off-site 
laboratory MDA [ranging from 250 to 820 pCi!l) and all values were below 
the MDA and should not be considered a COC for this site. Based on the 
data {above Rl), Pu-238 will be evaluated in the risk assessment analysis. 

3. 7 Risk Analysis 

The following subsections summarize the results of the risk assessment 
process for both human and ecological risk related factors. 

3.7. 1 Human Risk Analysis 

Site 96 has been recommended for industrial land-use (DOE, 1996). A 
complete discussion of the risk assessment process, results, and 
uncertainties is provided in Appendix D. Due to the presence of several 
metals, PCBs, and radionuclides in concentrations greater than background 
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levels, it was necessary to perform a human health risk assessment analysis 
for the site. Besides metals, any organics detected above their reporting 
limits and any radionuclide compounds either detected above background 
levels and/or MDAs were included in this assessment. The risk assessment 
process results in a quantitative evaluation of the potential adverse human 
health effects caused by constituents in the site's soil. The risk assessment· 
report calculated the Hazard Index and excess cancer risk for both an 
industrial land-use and residential land-use setting. The excess cancer risk 
from nonradioactive COCs and the radioactive COCs is not additive {EPA, 
1989}. 

In summary, the Hazard Index calculated for chemical compounds is 0.1 and 
the incremental Hazard Index is 0.06 for an industrial land-use setting, which 
is less than the numerical standard of 1.0 suggested by risk assessment 
guidance {EPA, 1989}. The excess cancer risk for chemical compounds is 
estimated to be 2.0 x 1 o·5 and the incremental excess cancer risk is 1.8 x 
1 o·5 in an industrial land-use setting, which is in the middle of the suggested 
range of acceptable risk of 10"6 and 10"4 {EPA, 1989). The excess cancer 
risk for radionuclides is 7 x 1 o·7 for industrial land-use scenario, which is 
much less than risk values calculated due to naturally occurring radiation and 
from intakes considered background concentration values. In addition, the 
estimated effective dose equivalent for an industrial land-use setting is 0.06 
mrem/yr; this value is well below the standard dose limit oi 15 mrem/yr 
(40CFR196, 1994}. 

The residential land-use scenarios for this site are provided only for 
comparison in the risk assessment report (Appendix D). The report 
concludes that Site 96 does not have significant potential to affect human 
health under an industrial land-use scenario. 

3. 7.2 Ecological Risk Analysis 

It is unlikely that activities or COCs at Site 96 will have much impact on 
ecological risk. TA-l is an industrial complex and has been heavily disturbed 
by humans for over 50 years. Given the amount of known and potential 
human intrusion, a great diversity or abundance of nonhuman species is 
unlikely. Much of the relevant ecological information for TA-l can be found in 
the National Environmental Policy Act (NEPAl compliance document 
{SNL/NM, 1992). 

3.8 Rationale for Pursuing a Risk-Based NFA Decision 

Fifty-five soil borehole locations were drilled around the TA-l storm drain 
system. The data evaluation for the subsurface soil samples shows no VOC 
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or PCB contamination, but some SVOC, TAL metals, and radio nuclide 
compounds were detected either above background levels, proposed Subpart 
S values and/or the laboratory RL and MDA. 

Twenty-nine sediment samples were collected at two inlet and five outfall 
locations around the T A-1 area. The data evaluation for the sediment samples 
shows no VOC contamination above background action levels, but some 
SVOCs, PCBs, TAL metals, and one radionuclide compound were detected 
either above background levels and/or the laboratory RL and MOA. 

Based on the field investigation data and the human health risk assessment 
analysis, a NFA is being recommended for Site 96 for the following reasons: 

• No VOCs and radionuclides were detected during the field screening 
program. 

• Gamma spectroscopy results were within background levels. 

• No significant VOCs were detected by the off-site laboratory. 

• PCBs were either non-detect and/or J values except at four of the five 
outfall locations. 

• U-235 results were not detected above its reporting limits and SNL/NM 
background levels. 

• No COCs (particularly SVOCs, PCBs, TAL metals, and radionuclides) were 
present in concentrations considered hazardous to human health for an 
industrial and/or a residential land-use scenario. 

Based on site history and the data evaluated from the field investigation, 
further investigation and/or a VCM are not required for Site 96. 
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4.0 CONCLUSION 

Based upon the evidence cited above, no potential remains for a release of 
hazardous and radionuclide waste that pose a threat to human health or the 
environment. Therefore, ER Site 96 is recommended for an NFA 
determination based on NFA Criterion 5. The potential release site has been 
characterized in accordance with current applicable state or federal 
regulations, and the available data indicated that contaminants pose an 
acceptable level of risk under current and projected future land use . 

4-1 . 



5.0 REFERENCES 

40 CFR Part 196, 1994, Code of Federal Register, Radiation Site Cleanup 
Regulation, rough draft, U.S. Government. 

Bohannan-Huston, Inc., 1993. "Drainage System Analysis tor Areas I, II, and 
IV, Project No. CG-683." Albuquerque, New Mexico, January 1993. 

Department of Energy and U.S. Air Force, 1996. "Worknood: Future Use 
Management Area· 2, Sectors 2E and 2G, Areas 1-V." Future Use Logistics 
and Support Working Group, March 1996. 

DOE (U.S, Department of Energy), 1987, "Comprehensive Environmental 
Assessment and Response Program (CEARP), Phase 1: Installation 
Assessment, Sandia National Laboratories, Albuquerque, New Mexico 
[DRAFT]. U.S. Department of Energy, September 1987. 

IT Corporation, 1996, "Background Concentrations of Constituents of 
Concern to the Sandia National Laboratories/New Mexico, Environmental 
Restoration Project and the Kirtland Air Force Base Installation Restoration 
Program." 

IT Corporation, 1994, "Report of Generic Action Level Assistance for the 
Sandia National Laboratories/New Mexico, Environmental Restoration 
Program." 

IT Corporation, 1993, "Field and Laboratory Documentation for Subsurface 
Soil Samples for TA-l Storm Drain/Sanitary Sewer Cross Connect Elimination 
Project." Albuquerque, New Mexico, June 1993. 

IT Corporation, 1992, "Storm Drain Discharge Area and Old Acid Waste 
Drain Line Site Investigation Southeast of Technical Area I." Albuquerque, 
New Mexico, December 1992. 

Klavetter, E. and R. Knowlton, 1996, Summary of SNL-EPA 7/16/96 
Meeting. Sandia National Laboratories memorandum to the SNUNM ER 
staff. July 22, 1996. 

New Mexico Environmental Department iNMED). 1995, "Environmental 
Restoration Document of Understanding", New Mexico Environmental 
Department, US Environmental Protection Agency, US Department of Energy, 

5-1 



·--

• 

Los Alamos National Laboratory, and Sandia National Laboratories/New 
Mexico, November 1995. 

PRC Environmental Management, Inc., 1993, "Results of Soil Sampling 
Activities at Building 870, Sandia National Laboratories, Albuquerque, New 
Mexico, December 1993. 

Sandia National Laboratories/New Mexico (SNL/NM), 1996a, "T A-I 
Background Soils Investigation Data Evaluation Report." 

Sandia National Laboratories/New Mexico (SNUNM}, 1996b, "Sandia 
National Laboratories/New Mexico Voluntary Corrective Measure Plan 
Environmental Restoration Site No. 18, Concrete Pad Technical Area Ill." 
U.S. Department of Energy, Albuquerque Operations Office, May 7, 1996. 

Sandia National Laboratories/New Mexico (SNUNM). 1995, "Technical Area I 
(ADS 1302} RCRA Facility Investigation Work Plan", Environmental 
Restoration Program, Sandia National Laboratory, U.S. Department of 
Energy, Albuquerque Office, February 1995., [Includes: Interview notes and 
records of telephone conversations with current and retired SNL!NM 
employees 1 through 51). Communication made from February through 
June, 1993, as part of ER Program background investigation ofT A-I ER 
Sites.' SNL!NM Environmental Operations Record Center maintains these 
personal communication notes as a controlled document.] 

Sandia National Laboratories/New Mexico (SNL/NM), 1994a, "Program 
Implementation Plan for Albuquerque Potential Release Sites" [DRAFT], 
Environmental Restoration Program, Sandia National Laboratory, U.S. 
Department of Energy, Albuquerque Operations Office, September 1993. 

Sandia National Laboratories/New Mexico (SNL!NM}, 1994b, Verification and 
Validation of Chemical and Radiochemical Data," TOP 94-03, Rev. 0, Sandia 
National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNL/NM), 1993, "1992 
Environmental Monitoring Report, Sandia National Laboratories, Albuquerque, 
New Mexico." SAND93-1448, Sandia National Laboratories, New Mexico, 
September 1993. 

Sandia National Laboratories/New Mexico (SNL!NM), 1992. "Site 
Development Plan." Sandia National Laboratories, Albuquerque, New 
Mexico. 

U.S. Environmental Protection Agency (EPA), 1990, "Proposal Rule, 
Corrective Action for Solid Waste Management Units (SWMUs) at Hazardous 

5-2 



Waste Management Facilities (SubpartS)." U.S. Environmental Protection 
Agency, 55 FR 30798, July 27, 1990. 

U.S. Environmental Protection Agency (EPA). 1989, "Risk Assessment 
Guidance for Superfund, Volume J: Human Health Evaluation Manual. US 
Environmental Protection Agency, Office of Emergency and Remedial 
Response, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1987, "Final RCRA Facilities 
Assessment Report of Solid Waste Management Units at Sandia National 
Laboratories, Albuquerque, New Mexico." Prepared by A.T. Kearney, Inc., 
and Harding Lawson Associates under Contract No. 68-01-7038, April 1987. 

5-3 



Appendix A 

ER Site 96 Figure 

• 

• 



Appendix B 

Section 5.10 of the TA-l RFI Work Plan (SNL/NM, 1995) 



• 

• 

5.10 ER Site %, Storm Drain System 

5.10.1 Site Description and History 

The original storm drain system was constructed between 1948 and 1950. The system (Plates 5-1 to 

5-6) collects storm water runoff from TA-l, -ll, and -IV. The llll\iority of the storm water flows from 

east to west with the terrain across SNUNM. The water is conveyed through a series of open 

channels and underground lines from north to south to the Tijeras Arroyo. The system was 

developed in three watersheds and is descn"bed in a drainage system analysis (Bohannan-Huston, 

Inc. 1993), summarized below. 

Watershed A is located north of H Street and west of 12th Street in the northwest 
comer of TA-L Storm water flows from east to west across watershed.A into KAFB, 
collecting in underground storm drains along F and G Streets. Flow from KAFB 
from the north enters the system at F Street west of 14th Street to Wyoming 
Boulevard. The line running parallel with G Street intercepts flow along G Street and 
a portion of H Street. 

Watershed B is located south ofH Street and west of 9th Street.in TA-l. Storm water 
flows from east to west into KAFB west of TA-l; underground storm drain lines 
convey the flow south of K Street. 

Watershed C covers portions of TA-l, -ll, and -IV. The storm water flows from east 
to west with the terrain, as descn"bed above, and is conveyed in underground lines and 
open channels from north to south. Four drainage systems, the 9th, 14th, 17th, and 
20th Street systems, described below, comprise the network for Watershed C, all 
discharging directly or indirectly into the 9th Street channel. The 9th Street channel 
from 0 Street south to the outfall at Tijeras Arroyo is earthen with culverts at the 
cross streetS. 

The 9th Street system conveys the majority of storm water collected in TA-l, -ll, and 
-IV. The system collects all storm water falling outside watersheds A and Bin TA-l, 
the western half of TA-ll, and three-fourths of TA-IV. The system is comprised of 
the 11th Street and 9th Street storm drains. The 11th Street storm drain is split at 
L Street with one section extending from H Street to L Street and the other section 
extending from L Street to just north of 0 Street. At the southern end of each 
section, storm water flow joins the 9th Street storm drain. The 9th Street storm drain 
runs from K Street to 0 Street where it discharges into the upstream end of the 9th 
Street channel. 

The 14th Street system extends north to the bypass and includes the area north of H 
Street between 20th and 14th Streets and from H Street to 0 Street between 
17th Street and 14th Street. Flows from KAFB to the north enter the 14th Street at 
the bypass and are conveyed in an open channel south to H Street. At H Street, flow 
is collected in the storm drain where it flows south to K Street to the confluence with 
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a K Street storm drain carrying flow from the area nonh of K Street between 20th and 
14th Streets. At the intersection of 14th and M Streets, the 14th Street storm drain 
discharges into the 14th Street channel. The channel continues south to 0 Street 
where it combines with the 17th/20th Street channel. The 14th Street channel then 
continues south to southwest through TA-Il to approximately 100ft south of East 
Ordnance Road, then west to the 9th Street Channel. 

The 17th Street system is a combination of open channels and underground lines 
located in TA-I and -II. The 17th Street system drains runoff primarily from the area 
between H and 0, and 17th Streets. A small storm drain at the intersection of K and 
17th Streets diverts flow from nonh of K Street into the 17th Street channel which 
runs from K Street to L Street. At L Street the channel discharges into an 
underground storm drain which runs approximately 270 ft south of M Street where it 
discharges into the 17th Street Channel. The 17th Street channel joins the 20th Street 
channel at Q Street. 

The 20th Street system occupies the eastern half of TA-l. Flow enters TA-l from 
KAFB to the nonh and the City of Albuquerque to the east. The 20th Street channel 
consists of a large open channel which runs from G Street near the KAFB Eubank 
Boulevard gate, along the east side of 20th Street, and down to 0 Street where it 
combines with the 17th Street Channel. 

The storm drain system was listed as ER Site 96 in the CEARP Phase I Report (DOE 1987). The 

listing resulted from information collected during the Phase I interviews in which the system was 

reported to have received contaminants from various activities. System discharges were reponed to 

include nonpoint source surface runoff from TA-l, blowdown from an incinerator scrubbing system, 

and cooling tower blowdown water (possibly containing chromates and other antifoulants) 

(EPA 1987a). There were several specific releases to the storm drains recorded in the CEARP report 

(DOE 1987). 

SNUNM 

• An estimated 200 gal of 20 percent sodium hydroxide spilled from an aboveground tank at 
ER Site 42, Wastewater Treatment Facility for discharges from Building 870 in 1984. 

• An estimated 1000 gal of 30 percent hydrochloric acid was released from an aboveground 
tank at the Wastewater Treattnent Facility near Building 870, ER Site 42, in 1983. 

• A cooling tower on the roof of Building 806 caught fire in 1983 and wood slats that were 
believed to have been contaminated with chromium burned. Much of the debris was 
reported to have been washed down the drain. 

• An estimated 500 gal of Number 2 fuel oil from a tank overflow was released to the 
storm drain system; the location of the tank was not reponed. 
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Other discharges to the storm drain have also been identified. These include the following: 

• In 1965 a 10 ft x 20 ft wash/steam clean area was constructed on the south side of 
Building 876 at the Motor Pool (ER Site 33, Section 5.3}. The wash/steam clean area is 
comprised of a grated pit with four evenly spaced floor drains which were originally 
connected to the storm drain system via an oil interceptor east of the wash area. In the 
early 1990s the interceptor lines were rerouted from the storm drain to the sanitary sewer 
system. Interview information with current and past Motor Pool employees indicates that 
various materials may have drained into the wash/steam clean area. 

• During dye testing and an in-line camera survey conducted in the spring of 1993 for the 
SNL/NM National Pollutant Discharge Elimination System (NPDES) Permit, several 
connections between the storm drain and the sanitary sewer systems, termed cross
connections, were identified (SNLINM 1993e). At system cross-connects, the constituents 
in the sanitary sewage and light industrial discharges conveyed in the sanitary sewage 
system could have entered the storm drain system. (A more detailed description of cross
connections can be found in Section 5.10.2.2.} 

The ER Site 96 boundaries are assumed to be the limits of areas where potential COCs have been 

detected near breaks in the lines. Any stormwater flowing within the line will not be addressed in 

this ER site investigation. Storm water flow within the storm drain sy~em is regulated under the 

NPDES amendments to the Clean Water Act which included SIC codes 21 through 39 

(SNLJNM 1993f). The NPDES Permit application was submitted to the EPA on October 1, 1992. 

Construction activities are currently covered by a Notice of Intent to Discharge (NOI) which was also 

submitted October 1, 1992. 

5.10.2 Previous Investigations 

5.10.2.1 Environmental Surveillance Monitoring 

Environmental monitoring at SNLINM is descn"bed in annual reports. The infonnation described in 

this section is described in the 1992 report (SNLINM 1993f). The 1993 report had not been released 

by the DOE at the time this plan was prepared. 

5.10.2.1.1. Stormwater Sampling 

In 1992 stormwater was sampled during three storm events from six outfalls in or near TA-l and at 

the 14th and 0 Street and 9th and 0 Street outfalls (SNL/NM 1993f). Samples were analyzed for the 
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parameters listed in Table 5-23. The analytical results for all storm water and nonstonn water 

samples collected from the outfalls were well below the COA NPDES limits for sanitary sewer 

discharges (SNLINM 1993f). 

5.10.2.1.2. Sediment and Soil Sampling 

To determine whether SNLINM activities impact soil and sediment quality, soil and sediment samples 

have been collected under the routine environmental surveillance program since 1992. They are 

analyzed for uranium, tritium, and cesium-137 (SNUNM 1993f). Beginning in 1994, samples will be 

analyzed for metals in addition to the radionuclides (Culp 1994). Sediment samples are collected 

from three locations (Figure 5-31) (1) a community station (Location No. 68} northeast of the 

SNLINM boundary near Placitas serves as a background location; (2) a perimeter station (Location 

No. 72) in Coyote Arroyo near the confluence of Tijeras and Coyote Arroyos; and (3) an on-site 

station (Location No. 73) in Tijeras Arroyo where the arroyo enters KAFB. Soil samples are 

collected from perimeter locations north of SNLINM in KAFB housing (Location No. 58) and at 

Tijeras Arroyo (Location No. 60) near the old City Prison Farm (SNIJNM 1993f). 

The 1992 analytical results for sediments (Location Nos. 73, 72, and 68) are believed to be consistent 

with each other. The SNUNM Environmental Monitoring Report (SNLINM 1993f) concludes, 

"Differences in radionuclide concentrations are believed to represent normal sample variation and do 

not indicate any contaminant loading of the arroyo system due to activities at SNL'NM." Since 1992 

the analytical results for soils have been generally consistent with values for cotmnunity locations and 

have been lower than community locations in some instances. (SNLINM 1993f). 

5.10.2.2 Cross-Connects Investigation 

In compliance with the requirements identified in the SNUNM NPDES permit application, dye testing 

and an in-line camera survey of lines from buildings to manholes were conducted in the spring of 

1993. Several points where cross-connections between the storm drain and sanitary sewer systems 

were identified (SNLINM 1993e). These system "cross-connects" are inadvertent tie-ins to the storm 

drain system from the sanitary system {e.g., sink and floor drains routed to the stonn drain rather 

than to the sanitary sewer lines). At these system cross-connects, the constituents in the sanitary 

sewage and light industrial discharges usually conveyed in the sanitary sewage systetn could have 

SNLINM 
SNA\SATAlWP.SIO 121111M 

TA·l Work Plan S-214 



• 

• 

• 

Table 5--23. Stormwater Sampling Parameters for 1992 
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entered the storm drain system. The cross-connections have been corrected to comply with NPDES 

permit application requirements. 

Before undertaking construction activities to eliminate the cross-connects, the cross-connects were 

evaluated against dye testing and camera survey data, available information on upgradient building(s) 

functions, and process knowledge to determine if there was a potential release of COCs to the storm 

drain system. Where there was a potential for release to the storm drain system, the cross-connect 

was considered to have the potential to be within ER Site 96 boundaries (IT Corp. 1993a). Cross

connects to the storm drain system requiring sampling were identified at the locations shown in 

Figure 5-32. Soils surrounding system cross-connects that were considered to have the potential to lie 

within ER Site 96 boundaries- Buildings 892, 840, 867, and 802- were sampled and analyzed in 

March 1993 (IT Corp. 1993b). Based on the in-line camera survey and subsequent soil sampling, 

several cross-connects could be eliminated from ER Site 96 boundaries. ·The results of this 

investigation are provided below. 

Fourteen soil samples were collected using the Geoprobe from the locations shown in Figure 5-32. 

Samples were collected within 18 in. of, and from approximately the same horizon as, the system 

cross-connections, at depths ranging from 4 to 6 in. to 5 to 8ft bgs. Selected samples were field 

screened for VOCs, for alpha radiation, and for beta/gamma radiation. Samples were analyzed on 

site by the SNLINM Radiation Protection Operations Department for gross alpha/beta, tritium, and 

gamma-emitting radionuclides. Samples were shipped to an off-site analytical laboratory for total 

RCRA metals, total cyanide, soil pH, PCB analyses, and, for samples in which VOCs were detected 

by the field screening, for VOCs and SVOCs (i.e., one sample). Ten percent of the soil samples 

were shipped to an off-site radiological laboratory for isotopic uranium, plutonium, thorium, and 

tritium analyses. No compounds were detected in any soil sample at levels greater than proposed 

SubpartS action levels and DOE guidelines (EPA 1990b). Since no constituents were detected above 

action levels, a baseline risk assessment was considered unnecessary at the time. Soil pH ranged 

from 7.0 to 8.4. No cyanide was detected in soil samples above laboratory reporting limits (IT June 

1993b). Therefore, based upon the analytical data collected at the cross-connect locations, no COCs 

were identified and the sewer lines were repaired to ensure effluents were discharged to the 

appropriate system. Based upon these data, the areas assessed during the. cross-connect investigation 

were eliminated as areas of concern to the ER Project, and no additional site characterization is 

required at these locations . 
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5.10.2.3 Discharge Area and Channel Surface Soil Sampling 

As part of a site investigation at a potential construction site west of TA-ll, current and historic 

discharge areas were sampled in May 1992 (IT Corp. 1992c). The current discharge area is 

comprised of an eroded, man-made channel that runs in an east-west direction southwest of the main 

entry gate for TA-ll, north of TA-IV, south of East Ordnance Road and east of 9th Street 

(Figure 5-33). The fonner channel originally connected with the existing storm channel and 

discharged into a flat, broad runoff area. Historic photographs indicate that the storm drain system 

discharged to this location until 1982 when the system was expanded to the south and began 

discharging to Tijeras Arroyo. Soil within 1 ft of the surface was sampled at 21 locations in the 

current and historic storm drain discharge areas (Figure 5-33). Five test pits were dug and two 

samples were collected from each pit at depths of 3 and 6 ft bgs. Samples were analyzed at an off

site analytical laboratory for total RCRA metals, TCLP metals, VOCs, and SVOCs. All samples 

were analyzed for tritium, gross alpha, gross beta, and gamma spectroscopy with five reported 

isotopes (cesium.-137, potassium.-40, radium.-224, radium-226, and radium-228) at an off-site 

radiological laboratory. Additional isotopic results were reported on nine samples for the isotopes 

americium-241, cobalt-60, ruthenium-106, and thorium-234 {IT Corp. 1992c). 

No VOCs, SVOCs, or metals were detected at levels that exceeded risk-based action levels derived 

using the methodology in the proposed 40 CPR Subpart S and SNLINM background soil levels 

(IT Corp. 1994b). Since no constituents were detected above action levels, a baseline risk assessment 

was considered unnecessary at the time. No TCLP leachate concentrations exceeded the RCRA land 

disposal restriction levels (40 CPR 268) or the RCRA toxicity characteristic hazardous waste 

threshold levels (40 CFR 262) (IT Corp. 1992c). 

Radiological results for the detected radionuclides are summarized in Table 5-24. Tritium., 

americium.-241, cobalt-60, and ruthenium-106 were not detected in any samples; potassium.-40, 

radium-224, radium-226, and radium-228 were detected in all samples; cesium-137 was detected in 

18 samples; and thorium.-234 was detected in all nine samples analyzed for that isotope. Comparison 

of the ganuna .spectnJm results with soil values obtained from the sitewide soil background study 

indicates that the values are consistent with other soil at SNUNM (IT Corp. 1994b); the background 

ranges are shown for comparison purposes in Table 5-25. Based on these results, no additional site 

investigation is proposed for this portion of the TA-1 storm drain system. 
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Table S.24. Results of 1992 Sampling of Stonn Drain Discharge Area and Cb!!l!llf'! Surface Soil 
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Gross alpha ND to 26.6 pCilg None available 

Gross beta 

Cesimn-137 

Potassiwn-40 

Radium-224 

Radium-226 

Radium-228 

Thorium-234 

ND = Not detected 
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ND to 29.8 pCi/g None available 

ND to 0.253 ± 0.044 pCiig 0.92 pCilg 

16.3 ± 1.& to 34.9 ± 26 pCilg 25.34 pCilg 

0.510 ± 0.076 to 0.99 ± 0.14 pCilg 0.968 pCUg 

0.536 ± 0.053 to 0.973 ± 0.091 pCilg 1.94 pCUg; 

0.538 ± 0.065 to 1.20 ± 0.12 pCiig 1.05 pCilg 

0.569 ± 0.178 to 1.39 ± 0.31 pCiig 2.89 pCilg 
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5.10.2.4 Building 870 investigation 

Prior to a major renovation of Building 870 that involves the removal, disposal, or relocation of 

existing storm drain (and sanitary sewer) lines, soil sampling was carried out to characterized 

potential release sites near breaks and deficiencies in the stonn drain and sanitary sewer lines. The 

stormwater discharge lines in the vicinity of Building 870 originate locally and receive surface runoff 

from areas adjacent to Building 870, 870B, 870C, and 884. The stormwater discharge lines in the 

area of Building 870 may have received rainwater runoff potentially containing a variety of organic 

and inorganic coru;tituents from the buildings and grounds near Building 870. The storm drain system 

has also received effluents (NaOH and HCl) during two reported releases from the adjacent ER Site 

42 (PRC 1993a). (See Section 5.4). 

In October 1993, soil was sampled near storm drain lines at two locations on the east side of Building 

870 at 1 to 2 ft below the level of the piping. The two samples were analyzed for ethylene glycol, 

VOCs, SVOCs, and total RCRA metals by an off-site analytical laboratory. Ethylene glycol, VOCs, 

and SVOCs were not detected in the soil samples collected adjacent to the storm drain lines. Several 

metals (arsenic, barium, total chromium, and lead) were detected, but all were below risk-based 

action levels derived in accordance with the methodology in proposed Subpart S (EPA 1990b) and 

SNL/NM background metals concentrations (PRC 1993c). Since no constituents were detected above 

action levels, a baseline risk assessment was considered unnecessary at the time. 

Soil samples were also collected in May 1994 at one location near the southwest corner of 

Building 870, just southeast of Building 884, where a Building 870 lateral extends to the main storm 

drain line. Samples were collected below the most severe line break in the lateral at two depths: 4 ft 

bgs (the storm drain line depth) and 9 ft bgs (5 ft below the drain line depth). A duplicate sample 

was collected at 9 ft bgs. Samples were shipped to an off-site analytical laboratory for VOC, SVOC, 

and total RCRA metal analyses. No VOCs, SVOCs, or metals were detected above the risk-based 

action level derived in accordance with the methodology in the proposed 40 CFR Subpart S and 

SNL/NM background metals concentrations (IT Corp. 1994b; Heimer 1994). Since no constituents 

were detected above action levels, a baseline risk assessment was considered unnecessary at the time. 
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•~ 5.10.2.5 In-Line Camera Survey 

The stonn drain system was surveyed by an in-line camera in the spring of 1993 to detect breaks in 

the lines and cross-connections to the sanitary sewer system (Section 5.10.2.2) (SNL/NM 1993e). 

Abandoned stonn drain lines that served the former Hazardous Waste Repackaging/Storage Facility, 

ER Site 73, were surveyed in the fall of 1993 and those that served Building 870 were surveyed in 

March of 1993. 

When the :field work was completed, a quality control review of the video cassette tapes was 

performed to note pipe deficiencies. Specific pipe deficiencies, exposed gaskets, cracks, and offset 

joints were noted during the in-line camera survey. In some cases modifiers, such as minor or slight, 

moderate, or severe were added. For offset joints, the designation was based on deflection, which 

was estimated based on the light reflection at the joint, typically indicated by a crescent moon shape. 

The following criteria were used to define pipe deficiencies (Jones 1994): 

• A minor crack is a hairline crack which shows no sign of an open void in the pipe 
material. 

• A moderate crack has a visible void in the pipe wall and may have an offset of pipe 
material at the crack. 

• A severe crack was noted in cases where soil was visible through the opening in the pipe. 

• A slight offset joint has a deflection of approximately 1/4 in. or less. 

• A moderate offset joint has an exposed gasket or a joint deflection greater than 1/4 in. 

• A severe offset joint has soil visible through the offset joint. 

At locations where a line was plugged with dirt or concrete, it was assumed the line was inactive 

because of facility requirements, A plugged line is not considered a break in the system. Any crack 

noted in the system, however, is considered a break. 

Once all deficiencies were interpreted, deficiencies which were not previously assigned a slight, 

moderate, or severe designation were evaluated and assigned a designation. The assumptions noted 

~ below form the bases for the slight, moderate, and severe designations . 

• SNUNM. 
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• Where there are roots in the lines, particularly in clay pipe, there is the potential for a 
moderate crack. 

• Where not specified, offset joints are slight breaks. 

• Where an offset joint is noted ~o be cracked, the break is moderate. 

• Where there is either a joint with offset, a joint with roots, a possible old repair, or a 
cracked joint, the break is moderate. 

• Where there is a broken pipe, a bad joint, an old repair, or a hole in the pipe, the break is 
severe. 

The results of the in-line camera survey, shown in Plates 5-1 to 5-6, were used to develop the 

sampling strategy outlined in detail in Section 5.10.5. All keyed notes are shown in the plate 

legends; pipe deficiencies or breaks in the line which may have been the source of a release to 

surrounding soil are shown on the plates. The pipe deficiencies or breaks are shown as slight, 

moderate, or severe by the thickness of the line around and shading within the keyed note symbol. 

5.10.3 Nature and Extent of Contamination 

As noted above, there have been at least five documented releases to the storm drain lines during the 

course of TA-l operations (Section 5.10.1). Where there are pipe deficiencies and at system outfalls, 

hazardous constituents that entered the storm drain system via releases, building drainage, or cross

connections with the sanitary sewer may have been released to surrounding soil. 

Data on the potential extent of any release from the storm drain system are limited. Since 1992, data 

are collected annually to measure radionuclides in arroyo sediment and soils under the SNLINM 

routine environmental surveillance program (SNLINM 1993f). Also under the SNLINM routine 

environmental surveillance program, stormwater has been sampled and analyzed annually since 1992. 

Other investigations include soils adjacent to selected cross-connects (IT Corp. 1993b), sampling of 

surface soils in portions of the historic and current discharge channels (IT Corp. 1992c), and 

sampling of soils adjacent to the Building 870 storm drain lines (PRC 1993c; Heimer 1994). 

Available data indicate that releases to the storm drain system have not impacted the soils adjacent to 

the storm drain system. The results of routine environmental monitoring of sediment and soil indicate 

that activities have not released radionuclides (SNLJNM 1993f). No COCs were detected above 
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action levels in soil samples collected adjacent to cross-connections (IT Corp. 1993b) and the current 

and historic discharge areas in TA-D (IT Corp. 1992c), or near the Building 870 storm drain lines 

(PRC 1993c). 

5.10.4 Conceprual Model 

The conceptual model for the storm drain system is based on available information on the historic 

releases to the system, the sanitary sewer/storm drain cross-connect data, pipe deficiencies identified 

during dye testing and the in-line camera survey. During the 4D-year period of storm drain system 

operation. chemical and radiological constituents may have been released to the system via the cross

connections to the sanitary sewer, discharges associated with operations, and releases associated with 

unusual occurrences. These materials may have been released to the soil from pipe deficiencies and 

at system outfalls. Potential COCs include HCl and NaOH from spills; petroleum hydrocarbons from 

tank overflows; and chromium; cblorinated solvents, alcohols, metals, PCBs, and radionuclides from 

operational discharges, sanitary sewer system cross-connections, and·nonpoint source runoff. 

Based on available data and knowledge of system use, the potential COCs would be expected neither 

to nri,grate substantially from the release site nor to be present in coru:entrations which .pose a risk to 

human health or the environment. There is little potential for lateral comaminant migration. In most 

cases the lines are buried 4 to 8ft bgs. There is no grade or local topography, nor surface runoff or 

overland flow which would contribute to lateral conUJminant migration. There is the potential for 

vertical migration through the vadose zone. During storm events, water flowing through the system 

provides a constant hydraulic head to transport COCs vertically through the vadose zone at pipe 

deficiencies, at system outfalls, and in earthen channels. The COCs present in the soil could also 

migrate vertically through the vadose zone with infiltrating precipitation; however, that migration 

mechanism is limited because of the extensive paving in TA-l. The recorded releases to the system 

during unusual occurrences (DOE 1987) and COCs entering the system via building discharges, 

nonpoint sources, and cross-connections are diluted by the water carried in the system. Thus, only 

dilute COCs have potentially been released to soil. 

In order to develop a strategy for investigating releases from the storm drain system, a model of 

migration of contaminants through the' vadose zone has been assumed. The storm drain system is 

designed to flow full during a storm event; any crack in the system has the potential to be a release 

pathway. Cracks or other deficiencies in the line are considered a point source of a release. Because 
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of the low potential for lateral migration, any release is assumed to migrate downward in a conical 

configuration. The release is assumed to spread at approximately a 45-degree angle from the vertical 

as it migrates vertically. 

The potential for vertical migration of most metals and radionuclides is limited by their low 

solubilities and tendency to adsorb to the clay fraction of the soil. Chromium may have been 

released to the sewer in the hexavalent oxidation state (i.e., as chromate), which is the form of 

chromium with the highest concern because of its toxicity and high mobility at a near neutral pH 

(Bartlett and Kimble 1976). However, chromate is quickly reduced to the trivalent form in the 

presence of soil or seAiment organic matter so that chromate released to the soil through a break in 

the line can potentially be reAuced to trivalent chromium. The subsoil of TA-l contains very little 

organic matter. However, the alkaline nature of the subsoil and its large buffering capacity would 

drive the chromium to the reduced trivalent state. The mobility of trivalent and hexavalent chromium 

differ significantly due to their differing solubilities. The solubility of trivalent chromium decreases 

as the pH is raised, whereas the solubility of the hexavalent form increases. Any hexavalent 

chromium that is not reduced remains highly mobile in the soil and will continue to migrate 

downward with infiltrating water from either the sewer or precipitation (&rtlett and Kimble 1976). 

Acids released from a deficiency in a pipe would be quickly neutralized by the alkalinity of the native 

soil. Unlike the situation with an acid release, there is no buffer in the native soil available to 

neutralize bases that might be released. It is not known how far any bases released might have 

migrated. Because of the lack of natural neutralizing capabilities, it is possible that bases might have 

migrated farther than acids released in equal volume and molarity, but these bases would not be 

considered a COC unless the soil pH exceeds 12.5 (action level based on 40 CFR 261.22 criteria for 

corrosive hazardous waste). 

The mobility and persistence of chlorinated solvents in the environment is well documented 

(ATSDR 1988; Kloepfer eJ al. 1985; Wilson and Wilson 1985; Oine and Viste 1985; Banio-Lage 

et al. 1986). The mobility of common solvents through the vadose zone is greater than that of 

metals. Most chlorinated solvents are considereA to have a medium mobility through soil and tend to 

move in an aqueous phase. However, information gathered at other sites at SN~ indicate that 

these solvents may show significant migration in the gaseous phase in the arid soils at SNLINM 

(SNLINM 1992e). In the absence of biodegradation or volatilization, chlorinated solvents may be 

SNUNM 
SNA\SATA1WP.5l0 11117194 

TA-l Watt PlaD 5-226 

--



I 
I 
i 

• 

relatively persistent in the environment. Likewise, the mobility and persistence of PCBs is well 

understood (Erickson 1986; EPA 1979); Because PCBs are relatively inert compounds, dispersion 

and accumulation in the environment are important factors in the fate of PCB contamination. PCBs 

released from the lines are ~~ expected to migrate to a great extent. With a low water solubility and 

a high viscosity in the oil state, the adsorbed phase of PCBs is the most important mechanism 

affecting migration. PCBs are strongly adsorbed to organic matter, but much less readily to minerals 

(Schwartz, Cherry, and Roberts 1982). 

The potential COCs released from the storm drain system at pipe deficiencies pose no direct human 

exposure risk. In most cases, the area affected by a break in the line is a minimum of 5 ft bgs. 

Unless the line is accessed for construction puxposes, there should be no direct contact with the 

affected soil via inhalation, ingestion, or dermal exposure. If construction is required; proper 

precautions will be taken to protect site workers. Potential COCs released to system outfalls and 

earthen channels are not suspected to pose a risk to human health or the environment nor are the 

channels and discharge areas suspected to have received volatile organics in concentrations which 

would pose an inhalation exposure risk. Five hundred feet separate the potential release source and 

the local aquifer, therefore COCs are not expected to have migrated to a depth where risk to potable 

~ater exists. 

Potential corrective measures at the storm drain system are primarily limited to excavation and offsite 

treatment or disposal. Because of the wide range of contaminants that may be present and the 

distribution of COCs at break locations, in situ and on-site treatment technologies do not appear to be 

technically or economically feasible during this preliminary review. However, on-site treatment may 

be feasible if a large soil volume is affected. If data collected indicate that the areal and vertical 

extent of COCs in a discharge area or earthen channel or the volume of soil to be generated from 

releases along the lines warrant it, on-site treatment technologies will be evaluated. 

5.10.5 Sampling Plan 

The sampling strategy selected for the storm drain system is designed to characterize potential releases 

from the system at the break lOCations identified by the in-line camera survey and system outfall& . 
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General DQOs for TA-l RFI are specified in Section 4.3. Specific DQOs for the storm drain system 

investigation are listed below. 

• Determining if any VOCs, SVOCs, metals, PCBs, and/or radionuclides have been 
released to the soil within 18 in. of identified line breaks in the storm drain system and at 
system outfalls. 

• Producing data of adequate quality (Level III) for all shallow subsurface samples at each 
break location under investigation so that risk calculations may be performed for an 
individual break location. 

• Characterizing the vertical extent of any COCs detected above action levels near the storm 
drain lines and outfalls by collecting samples from deep soil borings for analysis (Level II 
and Level III). 

• Producing data of adequate quality (Level III) for 20 percent of deep borehole samples so 
that risk calculations may be performed and corrective measures may be evaluated. 

DOQs will be achieved through implementation of the sampling strategy outlined below. If 

contaminants are detected in the soil samples at concentrations above the action levels, additional 

samples (i.e., boreholes) will be collected. Analytical Levels II and ill will be required for analytical 

procedures identified under this plan. Data will be collected during surface and shallow subsurface 

soil sampling and deep soil boring investigations. 

5.10.5.1 Surface and Shallow Subsurface Soil Sampling 

5.10.5.1.1. Data CoUection 

Surface and shallow subsurface soil samples will be collected during the storm drain investigation: 

• Shallow subsurface samples within 18 in. at or below a crack in a storm drain line. 

• Surface samples from 12 to 18 in. bgs at system outfalls and in earthen channels. 

line Break Locations 

Soil samples will be collected adjacent to the breaks identified by the in-line camera survey. In many 

cases, the breaks are clustered along a segment of the line. Where samples are clustered, a 
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streamlined sampling approach will be taken. Soil will be sampled at one location, selected to be 

representative of the potential worst case release to surrounding soil. This streamlined approach bas 

been adopted based on the homogeneous nature of the storm water. Since the system flows west 

and/or south, the storm water and any COCs which may have entered the system would be the same 

along a given line or section of line that received discharge from the same source. COCs present 

would be diluted with discharge from additional lines downstream of each connection and at the 

confluence of lines. Given the break density and severity designations, the criteria listed below 

comprise the bases for the selected sample locations. 

• Where two or more breaks are located along 100 ft of pipe, the most severe and most 
upgradient break will be sampled. 

• Where there are two or more slight breaks within 100 ft of pipe, the most upgradient 
break will be sampled. 

• Where five or more severe breaks are clustered along 100ft of pipe, the most upgradient 
break and that break nearest a downgradient connection will be sampled (i.e., two breaks 
will be sampled if more than four severe breaks are located within 100ft). 

• Where a break is over 100 ft from other break locations, the break location will be 
sampled. 

One soil sample will be collected within 18 in. directly below or adjacent to the line at the locations 

shown in Plates 5-1 to 5-6 for field screening, lithologic logging, and laboratory analyses. Additional 

soil will be collected for screening and logging and then will be disposed of as IDW. The sample 

locations are indicated on the plates using bolded circles around the keyed note symbol on the figure. 

Svstem Out(al1s 

The investigation of earthen channels will be limited to the area immediately downgradient of the 

outfalls. Soil samples will be collected at five system outfalls: at the entranCe to 9th Street, at 

14th Street, at the channel between 14th and 17th Streets, at 17th Street, and at 20th Street. At each 

outfall, five samples will be collected from 12 to 18 in. bgs, for a total of 20 samples (plus QA/QC 

samples) at each outfall (Plates 5-1 through 5-6). Two upgradient samples will be collected at the 

northern end of the 20th Street channel aS a baseline for comparison with downgradient samples . 

Upgradient samples will be collected at the southeastern corner of 20th and G Streets and at the north 
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base housing SNLINM routine surveillance monitoring perimeter soil sample location (Location 

No. 58). 

5.10.5.1.2. Analytical Parameters 

Environmental, QAJQJ:, and waste management samples are listed in Table 5-25 for the surface 

(outfall) and Table 5-26 for the shallow subsurface (line) samples at the end of this subsection. All 

surface and shallow subsurface samples collected near or below storm drain lines or at the system 

outfalls will be analyzed by an off-site laboratory (Level Ill) for VOCs, SVOCs, PCBs, total TAL 

inorganics, isotopic uranium, isotopic plutonium, and tritium, and by an on~site laboratory by gamma 

spectroscopy (Level m. Thirty percent of the collected soil samples (chosen on a random basis) will 

be analyzed for hexavalent as well as total chromium. Field screening for VOCs using a PID or. F1D 

and for alpha and beta/gamma radiation using alpha scintillation and Geiger-Mueller pancake probes 

will be conducted as samples are collected. 

5.10.5.2 Borehole Investigation 

5.10.5.2.1. Data Collection 

At line break and system outfall locations where the shallow subsurface analytical data exceed either 

risk-based action levels (Section 4.1.2) derived in accordance with the methodology presented in the 

proposed 40 CFR SubpartS and/or SNL/NM background metals and radionuclide concentrations, 

boreholes will be drilled and additional soil samples will be collected. At those break locations where 

the shallow subsurface sampling does not indicate the presence of contamination, boreholes will not 

be drilled. 

One borehole will initially be drilled at the outfall sample location or approximately 18 in. 

downgradient from the line break sample location. The vertical extent of potential contamination at 

the borehole will be determined using field screening or on-site laboratory analyses. Three additional 

boreholes will be located radially around the initial borehole, with one located downgradient from the 

initial borehole, adjacent to the pipe. The distance of these boreholes from the central borehole will 

be dependent upon the vertical extent of potential contamination: the distance should equal 

approximately one-half the vertical extent of the potential contamination, to a maximum of 25 feet. 

The distance and location of the radial boreholes may be modified based on available screening 

teclmiques, site clearance, and access. 
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At each borehole location, a hollow-stem auger will be used to collect samples for field screening {if 

available for COCs detected), lithologic logging, and for laboratory analysis (Level ll or ill). 

Borehole sampling will be initiated at the depth of the sballow subsurface sample. Samples will be 

collected at 5-ft intervals from 5 to 50 ft (depending on the depth of the line), at lQ-ft intervals from 

50 to 100ft, and at 20-ft intervals at depths greater than 100ft. The boreholes will be drilled until 

two samples are determined to be uncontaminated by means of field screening or on-site analysis, as 

appropriate, or to the depth limits of the drilling method. Sampling will then be tenninated. 

Split samples will initially be collected at the two shallowest 5-ft intervals. One split from each depth 

will be sealed, labeled, and set aside for possible off-site laboratory analysis. The other split will be 

Jogged for lithology and field screened or analyzed at the on-site analytical laboratory as appropriate 

for the COCs under investigation. The samples will also be surveyed for beta/gamma radiation using 

a Geiger-Mueller pancake probe. 

If no COCs are detected, then these two 5-ft samples will be considered uncontaminated and sent for 

confirmatocy off-site laboratory analysis. If one of the first two samples is contaminated, then the 

borehole will be advanced and sampled at the intervals described above' until two consecutive intervals 

are determined to be unconrnminated. To meet the objectives descnbed above, at least 20 percent of 

the samples will be sUbmitted for off-site laboratory verification analysis, including the sample 

showing the highest screening value (to characterize the nature of the COCs) arid one sample from 

each of the two deepest uncontaminated sample intervals (to characterize the vertical extent of COCs). 

Other samples may be chosen by the field geologist, using professional judgement, to be 

representative of the sample set. Core not submitted for laboratory analysis will be disposed of as 

IDW. 

If boreholes are determined to be necessary, they will be located as described above. For planning 

purposes, borehole depth is estimated to be 100ft, but the depth may be extended based on the field 

screening data. Actual depth of vertical sampling may vary according to field conditions and the 

equipment capabilities. At least three soil samples will be collected for Level m analysis from each 

borehole as well as additional QAIQC samples. 
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5.10.5.2.2. Anlllytical Parameters 

Table 5-27 at the end of this subsection is an example table; it lists the environmental, geotechnical, 

QAJQC, and waste management samples for a single borehole. Samples collected from the deep 

borings will be analyzed only for the parameters detected in the adjacent surface or shallow 

subsurface samples. Field screening for VOCs using a PID or FID and for alpha and beta/gamma 

radiation using alpha scintillation and Geiger-Mueller pancake probes will be conducted as samples 

are collected. 
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---- ·-aH.mo:-- HANoAuGeR'- soil · · iiNf'--x ----- -· x --- ·-x-· ---- ·x -- .. x x x ;r ·x x x 

1-=== :--~;~~ -~-;:~~~;r ==·::=:~~ --- :.t:~rf ~~- =~ ~ -1 ~=~- -·1 : ~-----r := ·~ l i :r ! r ~ 
L- ---·nw·x·------·x --- --·;c -----···x x x-··x ·x ·x x 

ou•L ______ tiNE x - ·- - x --- ·x ---·--· x ·- ·x· x· x x x· x 
Uri"VIV" n,.,I'IIJr\U\;11'1:11 --·-·saiL ___ "'liNE ··x --~- . - ··-· ·x ---·· ·x .. ••¥······ ·-x ·- -x -x·· "i ··x i" ··x X 

· --- ·---iiH:ni~- ··HANoAuGeR ___ SOiL ___ -liNe ·x ......... ·- ·x. --·- x ·· ·x -- --;; ;;· ;; ;; --:; :; 
- ·----- ---BH~i-8-· 'lfANDAUGER .. - ----SOIL·-------- TiNE" X X ... - i( X 

----- ~3t1~ - :~g:~:r =-~===~ .~:~ ~ --::· ~ ~--: ~:.-. l ___ ~ ---~ 1 
BH-o21 HAND AUGER SOIL LINE X X X X .. ·-·---· ·-·ell:o22-- HAND AUGER ·-------soil·-··- 'liNE- X ... X ...... .. . . :-:· ·- . " 
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jER SITE 096 : (Storm Drain System) 

FIElD I SAMPLE ID (g) 
NUMBER 

See Plates 5-1 to 1\ 
Assign Bor- I 6 for Locatlom ' 

Coded 
Sample 

Numbern 
Field I Tl096 

SAMPLE METHOD 
SAMPLEIYPE 

(e.g, Geoprobe.l (e.g. SUrface Soli. 
SoH BOling. Hond Sediment. Rlmote Blank. 

Auger, etc.) Trip Blank. Duplicate, 
etc.) 

e} 

FIELD I ON-liTE lAO 
I (a) ANAl. Ylfl Q>l (Ol(C!! 

i 
~ 

nl I § ~ g 
· 8 a a 

:a ~ < tl ~ 
:r:~m Q tiJ 
eo _16 .l! [ _ _;;,_ -~ 

~ ~ • ~ 

_Uj 
I I 

OfF-Sill tAl 

~~~ (tD • ., rD 

g 
~ - -- -,.,. II")-!Z ::::. ., 

~~~ q H; 
::> ~ ~ lli 

b! b! :I: 

----~- :~~~: ~ ~. Ng~~~~~ ~ ----i§lt ___ ·=: -~~:-~ --~ = = = R -~:~: . -=--=: .. ~.:L ·~:~: . ~. ~ j t :K j- t :::: ·J - . - ~ 
1=--.. --._;:- ~~~g~~~- ~t __ _--c-t~BL-K'::::: :::: ~-~- ==::=: ·:.~: == + ~: J 11 f: _{ ~= + · . _ :::: 

BH.Q31- HAND AUGER SOIL LIN!: X X X X X X X X X X X 
eH.Q32- HAND AUGen - soiL -- c-TINE· x · ·· --- - ·x ---- -- ---x-· -- x -· x --x-· x T .. x · -· x - · ·· 

~-. --j~:~§~~.=t==!lk,J>~]~ .• ~~~~Jtl~~l_j ---; L--· ---~: -· -1:~~-- ----~--- ~:·· ~ - ----- -~ -···-- ---· ---~ .... --- ~- - ~·- .. ~ .. ~ -~ -~- --- ·* 
...... ___ .. __ ---· -:~· ... HAN5'Ailseii ......... -- soiL·---··--- iiii- x ... ···- x . ..... . ...... x . .. ... x .... x x x ·x x x x 

~ liAf.loAUGEii- ----SoiL ____ LiNE. x .. - ..... x ----- ---· -x --- x· "x x x x x - x .. 
~2- HAND AUGER -- ...... SOil LINE x· --I·- ·- ·x -~-- ------ --X- -- X" ·- ·x· X X T X .... ·x 

·.-::·==··!~::=~iii-: ____ ~~g~~~r ~- __ :~~=:=~=::. =r~~- I=:.-:---~ ~ ~~=-: ~:-:- =:r :.:.::.- -~ ·~ ll t i 1 ···1 :1 
X 

.. ·----·-o.=---c •••. oAliGEii. ·--·son:·-···--- liNE x- x -· .. x - x x x x x x xll·lx 
'lOAUGEil-·sou:--- ·i.iife-1-X --- ----- x --- --- '"x'" -----X: ... ·x x· x x x .,.. . 

lAND AUGER SOIL UNE·- x· -1--l-i-X --. T ---- X .. ·x x· X X j( .... n 

Bl-!-049: l~~ ~ ==SOlk __ .. ::- _iiNE_ 1 ·::- -:::: ... : ~ -~-~- K .. -~:: T R g 8 ·g g ··~ I ., I X 

I=J:--m:t: -~~i~==-~[==j~~J:£~::J·: .... ..=.~~~~J::·:=.:·:·j ~: ~ .11 :~ -~ ···~,: 1 lx 
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IER SIT£ 096 : (Sioml brain sv•l-.n> 

FIElD SAMPLE ID (g) 
NUM8Ef1 

See Plale• !;-1 lo 5 
Assign ear- 6 forlocollon• 

Coded 
Somple 

Number In 
Aeld I 11096 

SAMPLE METHOD 
SAMPLE TYPE 

(e.g. Geoprobe,l (e.g. Surface Soil. 
SoU llotlng. Hand Sediment. RitUals Blank. 

Auger, elc.) Trip Blank. Duplicate. 
elc.) 

~ 

ft!ll> 

aw 

'0 
E a 
r:l 
E 

g 
~ 

,~lal~lll a 
I 

ON·IIfiiAI I Off·JIII tAl 

ANALVIB leD fei 

g 
~ 

g ·~ ~ ~ 
,., ;;; I~ z - -~.., 

~· 
Q r! ::? 

~ ~~~~~~~i!' l ~ 

I ~ ~-8 ~~If 

II~ I~ 1m ~ ~ ags~-~~§ i!i ;:; ~ 1!1 

j__ _____ J:=:!!:.__~!t==-. ~~ ·-~~=- t -- ~~=--~t ~-----~~~-- ~t --~~ t =::j:- ~- ~j :t~ t ~~· t :. ~~-]: 
_ _!!!!:Q&__ HANDAUGER SOil •. !!"!. !! __ .1_ ··-· ____ .! _____ .. L _ ~- --~- .! ..!. .. !.. _!_ ·-- -· .• 

BH-()7< 

BH.Q57- HAND AUGER SOil LINE X X X X X X X X X X 

1-----1----~~= . ~~~~_. ~=-=-~--:--~~ ~tl~- -~ =-- =-~ :::::.: ~.-_.--:: ·r ·=- I---~ l· ~-I :r :~- =-T .-~: ... x 
1-(160. . HAND AUGER·-- SOil LINE- ·x -· -- -· X --·-·. ····-· ·x·· ·---- ·x· --·X .. x· ·x i(" . x· - ··;c· ... ··-
f.061---- ·fiANBADGfri- ----soiL--·· ---·-TINe- x- ·-- -- ·x ·-·- ---- ·- x- --·--- x -- ··x · x· x -;r · x - x ····· ···· i1 

--·-----~§ .~Hl62- _ ·· HAND7iiJGfrl =:--sorl.: __ --- :::_uNE · .R :.~ :::·: :.~. } ·= -::::::.: -~j· -·.::~ .K ::_: !! ::K E .K ~- ·B ·· ····· 

,~=- -•~st!l=~~~~~~~~~~==l~-~~j}J =~.lHtll-1 ~-J :._ : 
"" ••• .... - ... -.. SOIL ~LINE X X X X X X X X X X 

··----~--- .. LINE- x -- ·--- X ----- ---- - x· ........ x x x· x ·x x .... X . --
!!...1.··· ·-··--· s5ii ·-·-:::-.:::::_::LINe·:. :R _ ··: :: .R = ~ ~:.- -L :· :.::_ T .... T ·K: R 8 R ... E . ... x 
" SOIL UNEX X X x·xXXXX X 

==--~~---l{~f ·~ =- ::= = -~ :=: ~-::.~:::: -·F· ~==~ + = ·r -·~- ~ ·~ ~ ~ j( 
____ SOiL ____ -liNE- ·;c -· -·· -- x ··---· ··-··- x·· -x- ··· x· -x- ·x ;;· ;; ;; 

sorL uNe·· ·x· ·--- -- ·x- ·----- ····-· ·x ····-· -x- ··-· x x x ....... ,, ...... ·';'; ·-- - -~- ··--- -· x ·- ·x- ·--· · x· x · -
---- ---· · x· · ·- -- ··x · x "· 
... :: --- x -·· } ~ '-==~~J·:.::~_:;~~----I .. :H~ 
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FIElD 1-SAMPLE ID (g) 
NUMBER 

I See Plates 6-1 to t; 
Assign Bar- I 6 for locations 

Coded 
Sompl& 

NIXTlber In 
Field I 11096 

1---1--- !-
!-_ 

e 

SAMPLE METHOD 

(e.g. Geoprobe. 
Sol Bodng. Hand 

Auger. etc.) 

SAMPlE TYPE 

(e.g. SUrface Soil 
Sediment. Rlnsale Blank., g 

Trip Blank. DupUcate. jl' 
etc.) i!l 
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I£R SITE 096 : (Storm Drdn System) 

FIELD SAMPLE ID (g) 
NUMBeR 

See Plates 5-1 to ~ 
Assign Bar· 6 for locotlons 

Coded SAMPLE METHOD 

~ 

FIUII 

11 

.SAMPLE lYPE 

ON-IITEIAI 

HAL YSES (b) ICI ldJ 

OFF-liTE IAI 

AIW.'t'IEI rca;., m 

Semple 
Number In 

Reid I TI096 
(e.g. Geoprobe. I (e.g. SUrface Soli, 
SoD lloltng, Hand Sediment. lllnsate Blank. 

Auger, etc.) Trip Blank. DupUcata, 
etc.) 

€ 

~ 
" 

I 
~~~~lal~ ~ _!_ 

i ~lrn~l~l ~ ; ~I= ~ g ~ ,. .. ~ 
it .aJi! 

"? 

GRAB FIELD BLANK NA A A A A A 

, ______ _j_~ _.J;~_ ~=--~==-- -~~-- -~=:= ~-=-= ___ : ___ -___ -_=---~:~ -r -:1 I~~-- :-r_I_-: 
TB-lXJ2- NA TRIP BLANK NA X ::::.-=== :·=--~--= -~ N~-= ~=-=-iRIP!!_LAN(:=-:-:- ·:!:iA - ~~ ~= =~· :~ :_: ·=:~-= --==· :.:~---- :=~:- g --~ =~- ___ = ::::-:~ .:.-.. _ ::::: :::: 

I~ 

Ia I~ 
--1 -

1--

---- = -~~---=iii=-==~-: : -=~ :::: -= ~:: :.=·: :.:~-:.: ~~~-~ -=~~::: 1 ==· ~=:~ -_-~: :::. :~:-·: = .:~.. --
TB-007- NA TRIP BLANK NA X 

Theoctucliiumberofwoslemono"ementscmnteawmbe'ticiiedonsallanalvflcalre~Uii. andtunesondcoriiO&-.eriu.e.t·------ ------- - --· ·-·- .. --- .... --- ---- --- ------ "I -------'r- DRM-oo2- · T··"- GRAB'~"-'j----saiDwASTe-- ---'T·--·NA Txi--'T"'f-' i "r ----'i'· -- ·T-· - ------- -· -- ---- · - - --x ·-x x 'X x x 

1~1 

lOTAlSAMPLES -981 I I 1971 I 197 113 107107971081081 108 1111.iii 
Total Samples: Field Screening= 98; On-life Lab • 97; 011-sllo Lab .. 114 

No,.. 

(a) AnotvfiCallewiiOofo: FJeldmNflt'lgmelhedlordfOionala a• c:b:ussed In IN tnt, 

(b) Ndy1tolli!Mll a Data. On·slle Lcb IDITliJio c;onkhw vobne/type r~emenb wll bt, determined by "• on-lll•lobo-otorv durinG ~CJ!Ion. 
<:) a.-.. .,. klb onat{ISccll m•rhocls WI be d&l&m'!htkl ol o bier date, 

d) ~ geoc~Wnk:allabaolory kl~.,. be pr~on lc• tntta othtll'\llllel notod. 

(•) Anclt;'llcall..-olll Dolo: COnililt cf dt.P~Cat• of 2trl. ollho on-slt•lobofotorr onolyllcal ~lat. 

(Q Off.~• Wb Jar'l'f)le conlalnw loi'IJII~Ifype r~KP'~~m«~h fa 101 ONJwoter IOoil be d•lomllned b)' fh• Sorrcl• Mc:Jnooe!nan! Olftc~t r.blng mohhollon. 

(;) 0\t ~D<:OI\IdNWormolkln!e~ loCaftr;ln. moflk daplf\ ele-~ ._ \Ompla ktenllllco11onteheme II de~ t1 &tcl\on .u. 

(h) lnag!;ri;s Qfll)lytlcal m.ltlods hd.Jde 6010 ad' laD ~edeN ~ • 
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ER SITE 096 : (Storm Drain Sytlem) 

FIELD 
NUMBER 

Assign Bor· 
Coded 
SOmple 

Number In 
Field 

SAMPLE ID (g) 

TKl96-

SAMPLE METIIOD 

(e.g. Geoprobe, 
Sol Borlng. Hcmd 

Auger. etc.) 

SAMPLE TYPE 

(e.g. Surface Soil, 
Sediment, mnsale Blank. 

Trip Blank. Duplicate. 
etc.) 

g 

.. 
J 

FIElD 

~CRtiENING (a 

i 
d 
N 
~ 

~ ~ 
0 z 

g 
8 ~ "' s "- s n ~"'I ~ ~ ;t;~coi5 o0 :1i t; g ~ g; > 

~~~ 1~12f.l]~mber o_t!?¢'i>IJ?.~! '(All ~-~rued !2_i)_h1e Qll?,!ytiC:alr~!!!lts §t lh" "''!~o'!'iLJbiyifcice soi lnve~laollon. 
·-----' __ ~H.OO]_· __ -· SQ!l BORIN§. •••.•.. _ •.. ~OIL ...•. --· ... _5 __ ~ . ~ 

8H.001· SOILBORING SOIL 10 X X --·efi.(iij:-- -SOIL BORING. . • ... soii .. - jij . X X. 
--iiii-ooi='·--·· ··scii.aORING ... --·soiL ·20 X x 

· ··---- --··aH-ool- ··--· ... souORING ··---·sou:·· --.. ·:zs x x 
-·-----· -TH:Wi='___ ··soil aoiiiN'G · ---soil···· · · · 30 x ·x 
·--·--·· eH-ooi:---· ·-sOil BOiliNG.. -··---SOIL' .. --- .... 35. ii ·x 

1:~-~-=--=-.::.: ~-=--.!!t!::!!!E= : ~OiLBORI['I.§~ .. ---~=~l-· -~~:··· 46_ g ~ 
BH·Ull· SOIL BORING SOil 45 X X 

--·BH.OOl::---· .• SOIL BORING . ·-·-·s6i[ 00 X X 
... iifi:ooi:· soii iiOONG soii 6ii x x 
·-· iiH.OOi:· ·- sciiLiiOiiiNG .. soii.. 7o x i< 

.·==:l=~¥1-ooi=-- .::.soltBoRIN§. :.=:==sot:_ __ ~ ::: ao~ ~ g 
BH.OOl· SOIL BORING SOIL 90 X X ·-· Bi-i.ooi:-- · · SOil aoiii;;;s· ··- · ·· · soiL·--- .. · · .. ioo x x 

-- ei-f.OOJ:··- ·soiL iiOiitNG FieioouPiiCi\iEiSOiC ··Hi\ x x -·ea-ooi: ··- ---· NA -···· · ·· Ei5uiP:iitAN1<" Hi\ 
... i'e:OOi:-·-- ... NA··· .... Fifioill.iii-iii NA 

ON-SITE tAl 

ANAlYU$ ll>l!CI (d) 
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~ ::! 
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x 
x x 
x x 
x 
x 
x 
x x x x ii . 
x 
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:r 
~ 

.. ____ . ___ iil:iXlt::~=:. .::.::::: .. E.~..:::~--- -~~:-~ !B.i_Pji,iiN.L:.::.• .~ . .N~ _. . . .•. . . . . . .. .. .. . .... 
lh~ '!"!"'?.' nul m~!~f ."!!:!~!!' !n..aln"ll.,m.!!'l~mpte•l w~ I>!!::!!!!~ o/! .~oil qnallyllg(]l re.ls.ulls,

1 
and

1
. t. v_ pies a

1 
~d1numberl of con

1
tolners u

1
sed. 

DRM-aJl· GRAB SOLID WASTE ___ NA X _ X 
·•;'T':··>I-- : '· · · (l.;::Cli;~'ci I JOTAl$AMPUS !•: ; 1171:-r=J=t.!Ii l I 16 I 

Total Samples: Field screening =17; On·slle Lab= 16; Oll·sll4i! Lob= 8. 
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ER SITE 096 : (Storm Drain System) FIElD 

SCREENING(tll 
FIELD SAMPlE ID (g) 

NUMBER ~ 
As!lgn Bor· E 

Coded SAMPLE TYPE & 
SAMPLE METHOD !! Sample 

Numbarln 11096· (e.g. Geoprobe. 
(a.g. Surface SoB, 8 

Sediment. Rlnsa1e Blonk. g ! Reid Soli Boring, Hand 
Auger, etc.) 

Trip lllank. Duplicate. § 6 
etc.) 

t5 
(!) 

a 
~. ~ 

:r 
~ l 

Cl 

j!;_ ~~ ~ 11 
NQitls: 

(a) Analytlc.nllevell Data: Field terMI\hO methods and mllonollt ate dltcuu.d h the '•"'· 

(b) ~levdl Dala: On·litll tob .ample (:(lflfarn.r ~ reqLtemonltwllbtl d.lefl'flroed bv lt>e on·sll•loborotorvdlldnomobllll:nllon. 

(c) Oft-tit. 1ot.1 ~ICQI rnetnodf't¥11 ~ dtlonTIInOCI 01 abler dole. 

Cd) AI g&ocheonlcollaborolor)' 10rntJ1ao1 wt1 be' posef~Ntd on Jc• Uf'llo!l oltt&t\o.tso noted 

•> Ano1vfk;:O LWuiM Dolo: cat'illtl of d~DIOI Of ~ of !toe on-lite lobOtQIQy ar.otytlcoiiiOrT\Piel. 

(f) On·,tt•l.otl tQmPI& eonlolner!JI:'III.-roeftype Jeqt*~~rnentt kx ~one! wol111 wiM be dfllo'"*-:t by lh• Sorrlple Monag&MOOI Office cluing moblltotiOn. 

g) 1M Sample 10 coruotns ~~ loeaion. rT\1311\!o. ~\ ••c.: lt'QIOMple ldenllllco~'Chemeb dMai:md n !uc11on4.4 

{11} Jnolgonlel O'XIIj!lc:d m.thQdl flt:lude tJOlD O'ld 71XD_..• ~· 
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ANALYSES lbllcJ dJ ANALYSES (d) (e) CI'J 

I g 
c 

!i :;; 
g ~ c .., 

~ i [;l I 
c 

~ I ~ I hl 
~ ~ ~ j a Ill I II 

It 
fa 

~ 

~ I~ ~ ~ i I~ I; ~ 
I~ i; ;I! d d ~ ::; 

16' 
tfi 
N 

g, 
~ 



• 
Appendix C 

ER Site 96 Tables 

.-



• 1 ~ 
·a~dLE 1 • 1 

ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 96 
l~;~~IIJ.1~l-!~i~f!fl!iilil~l;_ . ~~~[[l!!l~f.1fflti,,~,,~-~~ ll!lii!l[~~tr;ililill!l~l.~;li~~rii~lll!.l~~~~~~~l~~~~~~'~~j-l: 

FIELD. NUMBER DATE/TIME Date SAMPLE ID REMARKS 6 
and Time the 

... 
o; "' Assign Bar- sarnple was See Figure 1 for E I!! 
E 0 

Coded Sample collect~d locations ..... 
m "' 0> ;: ~ I!! Number in Field m ~ 

:;; ::;: z M 
~ 

.a ::;: ::> ::; 1J :: "' ;;; Ul VJ 

'" 0:: "' 
:::> ::> 5,1 11096- "' u u ::;; w z 0 a: g "' a 0 f- z u 

:!! u 0 u 6 z :::> z ~ :::> 0 :::> ~ 2 > w 6 ..: :! a: ..J :r: a C) z (!) .D a. .... ~ ::> a. 1- 2 ..: 
> - Ill 

.,. "' (!) 0 >- >- a: C) 0 .0 <'I "' a: a: u a: u u \,! 0 a: 
:t: ~ - Ill <( 00 - 0 :t: a: a: .. ::;: z 0 
"- ..J ::;: - .. z u -' :::> 

0 0 ~ ::> -.. .. 
~ 

.. u - ~ u 
~ u ..... .. i5 u ::;: u 0 ..J "' X ffi 

,_ f- ;:: ~ :t: i5 "' :t: 0 0 0 i!' 0 I= u 12 0 ~ Q. 0 > <( u w 0 ~ u 
> "' .. > ::;: (!) ,_ > Ul 1- 0. :r: 1- ::;: !Q VI !ll ,_ 

022858-01 6/13/95-8:30 GP-001·009-S X 
-~-· --- - _ .. --r--1-o22ii5a:02-· -smros-ii:Jo -c;i>:ool=oos:s--- ~----- ·-x- ---- ---·- ------

~ 
-~---· --------- X T T -

--o22858-03 si13tas:a:3o GP-oo1 -oos:s- ----··· ·---- - I-- ·-· X X X ~- r--· '---
022858-04 67f3795-8:30-- --GP·001·009:s--~~-------- X --

I_!<_ X ,--- r--;;---· - 1---1---o2285a-o5- --B/13i95-8:30-- -c;p.oo1 -oos::s-·- --·-- ----------- ·-x-.. X X 
-- o2286s-oT---- -6/i3i95-9:45' --a;;:oo2-oii4-s-· --·r· ·----~·--- ·--x 

022859·02 '6h 3195-9:45 . - GP-002-0o4:s-- ·----- X 
r--- --x· X X -x- 1- r--· 

022859-03 6!13/95-9:45- --G-P-002-oo4::S-· )( ---r-- f----- -x- -- ·y -x I--

-o22ii5s-o4- -16/13/95-9:45 -GP-002-o0-4-s --x- ")(""' 1- ----- -- r2-022Bse:os-- -iiii 3/95:'9!45 -- -(l;;:oo2-oo4:s-- ----------- --x- --x-· X t----- ----
o22sso:o-,- "6713195-W:Iio· GP-003-006-S r--- ---- x-- I-- --- --- r-· 

~~~~0-02 . -ii1Eii95-1 o:so- --GP-oo:J:ooa:s-- ·y:- -- )(" x" --x-1-:-· .z f---
X ---sn3t95·1 o:sa·- -i3P:oo3:oas:s- X 

I· x-· --x- X 022860-03 
·--,-- r---622iiso.a4 --s/i 3iii5=i a: 5o-- --c3?:0o3:ooii=s-- -x--- ·y T 

----022860-05 6/13/ss::;-o:so --Gi':oo:i:oos-s --;-1--· -x-· -----X- r--

-o22ii61-01- 6t13/95·13:oo- --aP:oii4-oo~ - -.~ x- ---- ---
--0.22861-02 6113/95-13:00 .. -GP:oo4:aos-s- ----------

X lx -x- X 
·-·-- - --- -

X 
r--1 ---om6i:o3-- -6Ti 3i95::;-3:oo- --dr'-cio4-aos:s-· 

____________ .... 
-y· ·--x-- X ·;c 

- onii6i:Q4 -smTss::;-J:oo --a?:oo4-oos=s--- ----------- -x- ·-x- 1-- )( r--
'022861-0S '6113195-13:00 ---Gr:ao4-oo5:s- X -x- --x--

I---- !-- ---- - -· 022862-01 . --6/13/S5·14:SO- ---GP-005-006-S --·· X 
022862-02 6/13/95-14:60 GP-006-006-5 -- - " ---1-1-----

X X X X X 
022862-03 6113/95·14:50 GP-006-006-S x- ------"'"")( -- 1---- --· -x--1-x 1---

-o22a62-o4 "6113/95-1.4:50 - ... GP-005-006-S x- -x- .... 
X 

022862-05 6/13/95-14:50 -- GP-005-006-S ~----·----- --·x- ,_ ,..-.. --·--
X X 

o22as4:m- "67141S5-B:20 --'GP-Oos:ooa:s--- --------·· ---·--- ··---· ........ __ ····--
, .. ___ --- --- ----.. --- - ---·- ······· ···-- -·-- ...... ---- --·-· -- -·-' 

-----1-- ----- ·~-!------ ........... _ --- ~------- -;;-·---'----- .... -----'---·1-· o22as4~- -6/14/95-8:20 . --GP-006-00B-S ... X X --- X X X X 1-~-l- ----· 
022664-03 6/14/95·8:20 GP-006-00B-S X X X X 
.022864-04 -sti4195-B:20 '"'"(iP:oos-ooa.s ~;=-!-----=~-~~: .. - ~X - - :::=--~=~-===-~==~~~-: ___ :~~= = 022B64:c;s--- ·--6/14195-8:20 . -~P:oos:ooa:s 

-ci22ass-o1-- 6/14/95-9:45 ·----o;;::oo7-oo8-s - · X .. 
···--- ------------~- . - --__ ,_ -· --- ----'--- --·-- . 
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e 
) 

and Time the 
Assign Bar~ sample was 

Coded Sample collected 
Number in Field 

022868-
v~~o' 

!16B$AMP.XLS 

e 

See Figure 1 for 
locations 

T1096-

GP-007-008-S 

e) 
1 r.~t:E 1 

ER Site 96: Listing of Samples Collected and Analysis Performed 

e 

• j 

Page 2 of 17 

e 



• ) • . l, 
, 

ER Site 96: listing of S~mples Collected and Analysis Performed 

---~~~--

ER SITE 96 

FIELD NUMBER DATE/TIME Date SAMPLE ID REMARKS "" 

Assign Ba(
Coded Sample 

Number in Fie1d 

and Time the 
sample was 

collected 
See Figure 1 for 

locations 

T1096· 

~ 
~ 

:r: 1/1 0.. 0 
>- > 

- :;; ~ ..... z ::l -R ~ 5i z 
"' (!> 0 4: co a: Q; > 
- 0 u u ~ 0 ;/. 
0 ~ CO X f-

i;; ~ ~ ~ ~ 

-, .. -: .... ~ 

~ ~ ~ :: 
..:; - ....., M 

~ ~ ::! u ;;; ~ :;) z ::> tJl l.~ z ~ 0: g 2 
~ :> ~ a <( I". ~ ct ... :::; ~ ~ 
u u u :;:: c 
0:: a: 6: ~ :iE 

~ 8 ~ ~ ~ ~~ 0 0 0 « u u 
5!1 5:!! ~ t- .... ~-

: ______________ x __ L __ l_ __ I __ I ____ L I I L_l__j_L_J __ J _J __ J2~-

__ _!>22874-Q~. 6/15/95-12:~.:!.._ ---~P-015-00~ . ,,_, ~- __ __ 2__ _ . __ __ X -·----··- ·x X-·-·-·-
::-=§~~~;!~-:_-:: =~]~~~~]±~~ _::::_~~:§i~~~~L __ =--====-~.::- -=-~- __ -- --=- --~ ~=~ .. -~-~--.. =r=·--· $x r-r· _f.l ___ f ___ _ 
-~~;:;::~~- -~m~g~ H~ - -~~§K~~~--~ -------· -- + --- --- --- -{ ----- · · -- -- --- -----· --· ---· ----- --· ~:~:8--1-j xJ --1-1 

__ Q~3~74-05 ' ~F!I~Z~E!]!4~ : -~~_]f:~! ~3>~~~= ==--==-~--=~~-- :::K~ ~-:::=: =~~--~ =:: :.:.~-· ~-~==~ == :-:-~-1--- I -c- --

.-g~~~~~--~}- ijm~~~ ~jK · --~~:~: ::~~H- ---------------- -x- ------ -·-x- --- · --=t=-r=l-'-1-x-rx 1 :m~::-Jr~l~t--l~li~ · : ~- -~:-l~-~=-::-;~r:-~ j=;::_~=!:=:'·~ ··-···------- ---~ .. ------------------
)1 6115/9~:~4:05 __ ..§':':017-0<:J~ ·-- ~~~Q __ --· -- ------ -··-- '~--··--~-·--

022876·03 I 6/15/9J~;~L: ~~§g:~~~- =- MS/~SD ___ 
1±e-~--=::-~ -- §~==== --~~~! 

·14:05 GP-017·005-S X X -------------------------- -·-· -----------·-- ---------·--·---
_222876-0§ __ t_~()~(~~::!~2~--- -~!':01_!:225-S _ ---------- --~-- __ -· __ .. X --- ______ 2 ____ ·--·:- _ 
022877-01 6/15/95·14:50 GP-018·005-S , • 

:1iifi~----~3 I FJl r-1 xT !~-r·· 
)1 ,.,.._,...,..,.tl' n .... n """" ,..,.,. ,... ...... ,.. ' 
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e ) -_ lE 1 

, 
ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 96 

l~ti.~IIJifl~illt• ·'il!lli1lllflfl llll~1~tlll11~~~\lll~fillt!f~·;ll~~~~~~~~i'~j! 
FIELD NUMBER DA TEITIME Date SAMPLE 10 REMARKS 0 ... 

and Time the .. N 
a) 

Assign Bar- :sample was See Figure 1 for E 0 
Coded Semple collected Locations 

E .... m N 

"' ;:: ~ !!! Number hi Fiold 
~ M ::; ~ ~ 

~ 

.a ::!; 2 ::;: u "' .. ii::: :> z ::;, "' "' (/) !.! T1096- .c u u ::; Ul 

~ 
0 0: 0 "' ,.. 

0 z ::J 0 1- 0 5 z !,! 
m G u i5 z ::J <( - > UJ 

~ <( ~ a: _, J: g l!) 
z 

z l!) .0 a. r- <( :> "- 1- <( 

> - (/) N (!) 0 ,.. ,.. - a: (!) 0 .0 "' "' 0: 0: u 0: u u u ::; 0 a; ;:: - "' <( 00 - 0 J: 0:: 0: 0: ~ 0 J: _, - ., --' ::J ., 0. <( 

"' <( ::; 
"' u ii!'; u 

~ u 0 0 0 ::::J 
Q_ "-.. ::!; 1- 1- 1- E u J: 

_, 
"' 5 u 1- J: u 0 _, 

"' X 0: 
0 0 0 

_, _, 
0 !':: 5 u ~ 0 UJ <( "- 0 > <( u w 0 w a; ~ u 
> (/) 0.. > ::;: (!) 1- > U) 1- "- :r 1- ::; V> ~ (/) 1- 1-

. 022881·0~-·--· -~~.~f!J5·9_:_!!l_ __ G~:.Q~0-005-S __ . -------. _3_+---·-- _____ -~- _ ·-·-_____ X ___ ---,- --I _ +----
~~82:QL.. .. _~~!~1~~:!0:1o ___ G~:~~Q'!~ ------·-- ....... ----------- --.. ---;-;-- ------------ _x_ ----------- --!---------+--- .... 

022882-02 6/16195-10:10 GP-021·004-5 X X X X X 
""'"'022s82-0J- "i;/16795-10:10- --GP~021-004-S ---- ·x---------x· . . . .. ·-'-'" - X X --
-----------·-------------· --.·-·----r--------J-;-;- --- -· .... 1-:-----r- ------~--v---r-

0228~~:Q:!..... -~!.!§~5·1Q.:_!Q_ --~~021·004-5 . ' -----~-----·-----~-- ---·-!---- ~·1-1--
022882-05 6/16/95·10:10 GP-021-004-S X X X 

----o2'28a6:o;- 6Ti 9195-8:20 ----GP-022-oo4-S- ------------ ---''-+--- ----- ... _ -- )(' - . 1-- ---· 
-------------- -·- ---------- .... ----·--- -·------- , ____________ ----- -------- ___ ,_ ---··· --- ···--· --- --- ---- '- ---· --·- ---- --;;-!--·· --- --· --1---- .. -1-----

022886-02 6/19/95-8:20 GP-022-004-S X X X X X X -----·---- '-·--------·-··-- , ___________ ·-·-- --·---r-----·,·--- --------------·---.c.:...--~--- .. ---- ------~--~·· 
022886-03 6/19195-8:20 GP-022-004·5 X X X X 

..... 022886:64-- -6/i9/9s-8:2o - GP-022-004-5 ----------· -X------- -+)(- --- ---- .. ------ -- --- - -·· -- f-- ------ -----I- x· '-- --
.. g~~~~HF~ -.:~H ~~~~~:~F ---~~g~~~g~~-= = ______ : -x-. ~-== =-- :~ .. ::-.::: --_;( :=-= == x -- ~=,'""""X =· == = = ~-= -~- ... :-- -- -- - = 

o22aii1:o2 -- ·-·sii iit95-9:65 --Gi>-o23-oi55-s- - ·- ---x-!-- --- ---- -;c --------- ·--1---'-1-x - x x .. -- ----
022887-03 ·-6/19/9s-9:os --GP-Ol3-005·S- -- X .... ---f--'X:... - ---------- 1--i--- X X 

022887-04 67i 9/95-9:06 GP-023-005-S X X . . X 
022887-05 6/19/95-9:06 --GP-023:0os:s--. - X - -- --)(------- .. -~------- ---------------1-'-f--------

------o22iias:o;- 6i19i95:-w:4'6 -GP-o24-oo5-s -- -------- --- --·· __ ., --- - ---1---- · .... x -----r--
022888-02 '6/19/9S:-f0:'45" GP-024-005-5 X X ~- ·- X X X -- ---

------------------------------- .. __ - .. ----.. __ , __ ------ 1 .. -.,---

• .....Q22!:J88:Q~ ....§!1 ~!95-10~~- __ GP·0~_:2Q5·S --~- ____ -· --- -~- -·- _ ---__ -·-1-- _, _________ -~- ~- 1--- --,-- _ 
022888·04 6119195-10:45 GP-024-005-S X X X 

' 022888:05- '6i19i9s-10:45- --GP-o24-oo5-s____ .. _ ---x-------- )C --- x -- ··------- --- --
ozziiss-o-1 - - 6119i9s-12:55 -i3fi:025:0o3-S -- ----·------_x ___ --· ..... _---I-------·----
o228e9:02- 6/isiii5-12:55 -i3r-o25:0o3:s--· x ----- _, ____ x_ ----------- ---· ---- ---- ···-x- >r -x-·- x- --··-· ----- -------------
oz2as9-o3 ·- s/19195-1 2:S6 --Gr-o'2s-oo3:s --- -------- -x- ------ -x- --· -------- - -- ·- __ .. -- ·· ---- ---·- ·-x·· -- >r -·· _ .. ---- ·--

022889·04 . -6ii'979s-12:55- GP-02S:ao3-ii' x· ---------)( .. -------------------- ---1----[--'-'----iy --
o22iia9:0s -sifms-12:ss- ----m;:o25-0Q3:s --x-1- ---x ----- x --------... '---- ----
_ o2~~~~_:Q1 =~[j~i~~::-;4gQ.:' =.§P:o~~]Q~~~:- .. ---------·-.. --- · ·=-=-=~= :=·.:::::=: __ :=-=-·~=-=--- ·;<_: _ __::::._ .:::.. --· _:: := ~~___::~__:::_ ::.-::: _:::-::._ ~=-~-=--=-

022890-02 ~1.19195·14:20 GP-026-005-S ~- X .~.~-)(_. 1 ______ ,__,,.-------
022890·03 6/19/95-14:20 GP-026-005-S X X X X 1-
022890-04 "67f9i95-14:20 GP-026-005-S X X ---- - .. - -- --1--- ----X ---

o2289o:05' · ~_6iiiiis5:T4:2o --GP-o26-oq5-s __ ?<-- - --=~ =-..:::.~-- =---""" _ x _ _:=.___ -~ __ =-- :=: -==-~: ~= =- -~~ ~-= == -·=~~~ 
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• ) 

ER SITE 96 

-}LE 1 
ER Site 96: Listing of Samples Collected and Analysis Performed 

• ' ! 

FIELD NUMBER DATE/TIME Date SAMPLE ID REMARKS 
arld Tlrne the ... 

Assign Bar· I sample was 
Coded SamrJie collected 

See Figure 1 for 
locations 

E 
E 
"' ;;; 
"' ;:; !!! Number in Field 
~ ~ 

~ 

::;: '"' ;;; ~ 

.0 ::;: ::> ::;: u 
.; ~ en ;;, z ;;, Ill l'l :::; 
.<: (.J u :. w z 0 a: 0 
~ 

G 0 z :::> 0 <( ... 0 5 
"' u 0 z ::> - > w 

~ <( ~ a: 
~ :J: Q 

z CJ e 0. ..... <( ::> >-N ~ 0 ..J 

0 > Ill N "' 0:: 
,. > u !,! u -

:J: 

I~ li 
.0 Ill <( "' - 0 u a: 0: 0: :;; - :J: ::> Q. 

I~ li 
.... ::;: - ~ ;!;; u .... 0 0 0 ::> 

I~ I~ 
~ ~ <( .. u <( u 
u u ... :;,: J: u 0 -' "' >< 1- a: >- 1- 1- E 
0 0 w <( Q. 0 iii ~ (.J w 0 w 0 0 0 a: 
> > :;: CJ 1- > 0. J: >-~ ;1: !!! !!l !l.l ,.. 

T1096-

o~~~;:g~-= ~~Ji~i_!:~!~~ =~i~!~ij~~:! __ =--=-~~~-~-~-:: ~·1 :~~~: --- :~~ j~ ~~~=->=·-~-~ ·-~ x ·==·==·=~~~-~~·~:~~-~~: ~:.:~:1=/=1 
m;:g~ -~;~~~~Hf- -g::g~~~~H-- ---~~~~~- -- .... ··ir-· ----- ----- --- ·-;c -------- ··--:= ---- --=- ... 2<.. x- ~X :~j( .. -. ir ·::::· -:~. : ~~ __ :_· : -_ ..• ==:I =:+~= 

l=i!~l:-j]lf )li-. -~~~~~~~ ~~~~~~~ i~~::f:·l:~ ~~= 
X x· - X .. 

rx---'---· ·x x 1- ,_ _ ______ _ 

="''"~~i~~~~t~~~~!~~=!~~~~~~~~~~~~~~=~~-[= 
"6/20/95-12:50 GP-031-005-S ... X 

- 6/20/95=!2:50 GP-031-005-S X """"")( ·------~ . - X X X X i1 j·6i2oiiis-1 :Eilo- -·i5?:o.3i:oo5:s-· .--· · ··-------·-- -·>c --- -- ··---· -x-·· -·-···-·· ·----'-· ·. ----· -.- --· -- --- ·-- ·--·- ---- ·-· ·;c ·-x- ··-·· · --- --~-:·- ····-
--====;;~~ ~~~~:r= -+- -=-=~ __ :·.~---- ~r--x -- =;===~-:==f=:_-=-~~~: ·-:,:=~ ~--:=:= 

·:10 GP-033-003-S X .• 
14:i"o- --GP-o33:o~:s- . -- -x-- . _. ·- -- -x =-=-~- == .--- x T ~ __ :__ = .:.=_:: ~~- =~- --, 

:10 GP-033-003-S X X X X 

-~L~0/95-14:10 _2P·0~3-0~~ X -- :=:=: X----·-:. . =::: -- __ :-=~-~ ----- .:~t:--:~1- ,--
~~0ti!£a~lL -~~:6j!=66H-- ------------ __ x __ - -=~ --- _)(_ ---- :~·- -==- __ ?<_-_ _.- :2.---- --- --- :::_:_ ~-:· ~== --:_-~--=: =~- : -__ 

-04 
-05 
51 
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e 
1. 

ER Site 96: listing or Samples Collected and Analysis Performed 

ER SITE 

96 :;ll\~~~~!·ii,:]~j~i~\!i~~~~!~~rl:~lif' ~:.!!i1llli);iirl!~~~~~~!~;:'rjl)i~-l~:~~~~l'l 
FIELD NUMBER DATE/TIME Date SAMPLE 10 REMARKS 

and Time \he 
Assign Bar· sample was See Figurn 1 for 

Coded Sample collected Locations 
Numbet in Field 

I··· 

022905·01 

022909-02 
)3 

T1096· 

I _,, .. , ...... , .... I ~· ·w~-~~--

- 6i22t95':B;3o·· ···-·"GP.n-iA.i=.nA_r.:·--·• ---·-

GP-040-004-S 

968SAMP .XLS 

• 

x 
-~~----~-=~···--~- ------~------, ......... l==vr-::~-=~-~-1 -~---~- _j .. xJxj· L::J·-j·-·x ..... .. .... ...... . ;r ·--· ...... __ ----- - --- =1=1=--.... ·-· =-1--- -- -- =!= ----II ------1 
"")( - ·x- X - -----. ·--

-- X: 

.. __ ~..j33_J.3 ~-1 Fn _:3=-l=l=f~E~t=tj_J~t:Kt=t~J=i ·1 

Page 6 of 17 
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.) ~, , 
ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 96 • !llll~~~~x~,~~~~;\l!ll1jl~ ~~~!11111~1\Yilll~i!~flfl'l 1tlrll!~~1~~1[;!(1·j~~~~~fl1~~ti~~~~~fij~~~~!:~:~~~~)1li~f;i1J,i~i~~!~l1,~l1lli':!\!l:!; 
FIELD NUMBER DATE/TIME Date SAMPLE ID REMARKS !? 

and Time the ii .... 
"' Assign Bar· s~mple was See Figure 1 for E 0 

Coded Sample collected locarlons E .... 
"' .... 
"' ~ ~ Number in Field :9 ,_: -::; z: M 

~ w ::: .c :'< ;:, :'< [j "' z "' "' -,; ;;:: (/) 2 ;:, !.! -T1096- .., u !,! ::'! w z 0 0: 0 Ul 
Q. 0 1- 5 z: u 
;;; G 0 u 0 ~ 

;:, :;; <( ;:, 0 <( z - ,.. 
"' 0 ~ a: -' :c 0 t:J t:J .c rL .... <( ::> Q. 1- 2 <t z - Ul " "' (!l 0 >- ,.. a: (!l Q >- N "' a: a: !,! !.! u 0 .c "' < "' - 0 u a: ;;: :;: z a: 

J: >- - -' - .. :c -' ;:, Q. "- - 0 n < ::; ~ u 0 0 ~ 
;:, .. ., ., 

~ :;: ., u ~ u 
b 1- ;:: ~ Q. 

u J: -' ru B u J: u ~ <1. "' >< a: 0 0 -' 
0 Q_ i5 u < 0 < Q_ 0 u w 0 w 0: u u 
> >- (}) 11. a: > ::< (!l >- > (/) 1- Q_ :c 1- ::; !!! (}) \(! 1- 1- 1-

022908·04 6/22/95-9:35 GP-040-004-S X X X 
--o22iioa:o5 ·- 6/2.2/95-9:35 -!ir:o46:064-s--

__________ , 
_l_ --··· ·-·-·· ·-···- ~:x· ·----

_, ..... ,.,,, ___ --· -- - ---- -· ---. ··-·- -·-- --- ·-· ·-. ---· 
--f---

X r--c--·· o22iiio:of·-· -6T22iii5:1 0:40 --GP-04l-004-S- ·-·--------- X 
- o22s1o:o2-- ···s722/e5-=-1o:4o -ili>-o'fi:oo4-s --x- -x- ·x- -,-··y x·· '---· - 1---- r--- - -- -X 
- 022sio:o3·· - 6/22iss:;ci:4o· ---GP:04i:oo4:s- ···-------·-·.. . ,_, ---· ·---· ·------ ··-····" ·-··---~- ------·· ----·· ··-·-· ----· ···-- -- ... ··-·· -·- ---··- x- ·x ...... ·- ---· -··-· 

X X 
-:-o229io-o1·- ··s722i9s~io:4 o- -·ar:o4J.Oo4:s-- ------------- X '- -x- -···-· -- ")("" 
·-o229To:os-··- -6i22i9s:; o:4o· .... · ···(;f>-:-64 i~oo4-s -------- -··x- f-Cc.-·· 

__ x ____ 
J--· :- '--· 

X 1-·- --- 1--·· 
omn:o~·- "6122/95-11 :20 ·-Gr:o42-oos:s-- -----·- ------ -x-

0229ii:02-- "6/22/95:1·1 :20 .. --Gi>-o4z:ao5-s ___ --------·- .. ·-x- X x ·x ··x·· 
---"0229ll-03 ___ ···aavss-:J1:2o- -~Gr:o42=oo5-s ___ ------·-··------ ----- -x- ·x- --- y "i( 1---
--ou91To4 ···· · · ei22iss:;·;·:2a·· ··-··(;;;:a42-oos:·s--

--- ________ ,_ ·-·x-- ··;c ·--- --· 1-- )( 
---"02291 1-05 - 6mi95-fi:20 --GP-042-00S:s-- --------· -- -x- ----x·-- 1--i-

X -·- r-1---o22si2:oJ- -si22i95:; 3; 1 o·· -GP-o43:oos:s-- --------------· -··x· 
022912-02 6/22195-13:10 --G-P-043·0os:s- X 

'--··"· 
X X X X 

022912-03 6/22/95:13:10 GP-043-005-S X X 
-- y -x-

-o22912·04- 6/22/95:13:10 --Gr-M3:005:s-- X X - 1- -· X 
o22912-oii-- -si22iii5-15:1o· --GP-ii45=oo~ -X- I. ---x--- -- 1-·-

, __ 
- 022952:ol- 6!28/ii5-9:30 --GP"044-003--s-· ··- X r- . ···-1-

-022952-02 6i2ii/95-9:30 --GP·044-003-S -· X X rx- r.;--'x x r--· X 
022952-03 6/28/95-9:30 GP-044-003-S X ····-- ~ -- ···- X X 

I 0229~ 6/28/95-9:30 GP-044-003:5 X X 
022953-01 -- 8/28/95-1 0;50 --GP-045-004-S -- r--2<. '--- '--x 1-- --1-1--

·o22953-o2-· 6/28!95-1 0:50 -ai'..045=-oo4:-s- X ~ 
-·---- x --x- -,--1-- = '--o22953-03 6/28/95-10:5·0- ·---aP-045::004-S X 

···-- ~ r--- x ·x- - --
X 

-022953-04- B/2Bi95-1o:5o --GP-045-004-S x-!-
~- ~ 

022953~05 6/28195-10:50 GP-04iJ:004-S x X c- --
X r--022956-0-1 - 7mi/95-10:00 --GP-046-004:5 X 

·ong5ifo2- 7110/95-1 0:00 GP-04S-004-s X - 1---r-x -····- f-x X X -- 1- !--

---oill56-03 7110/95-10:00 GP-046-00~ X -:-1---··----x -x -x 1--

---~ 
'---

022956·04 7110/95-10:00 GP-046-004-S ~- f--
X -· -·· .~ 

-o229~ -7/10/95·1 0:00_ oi'i:(i4e:Oo4:s--
. X -:x- --x-

- L___ --------· . ----
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j ~ ~ 

TABLE 1 
ER Site 96: Listing of Samples Collected and Analysis Performed 

~R SITE 

96 ~1til~1~~~~~~~fmr~~~~t~~~: ~~~,;~~~~,~~~t~·~~l~~~ ~~~~l~ft~~~~,i~1~ll~~~~~~vf~\~~'~;l~~f:lt11~f~~~f~i~~~'i';*~~~io 
FIELD NUMBER DAT~ITIME Date SAMPLE ID REMARKS o 

and Time the a; ~ 
Assign Bar- sample was See Figure 1 for ~ a 

Coded Sample collected Locations ~ :::'i 
Number in Field ni ;2 := ~ 

:u ~ ~ !:? ~ 
n ~2~u-M 
ni ii:' -;:.z:JcnUJ 

T1096- "§. u
0 

~ ~ ~ ~ ~ 0: 9 ~ ~ 
tij 0 u -z :J- <!:Jo~<-
- > w -o<C :Ez a:-.~::coCJz 
z CJ .a o.. o~CJ c;( ::ln.~::;a:<t: 
o >- 00 ~we: ~t;>-uuu'-'ot!' 

:r::: ;:: a~ <r: ~:;;o :c_,J~a:a:a::?.:z~ 
~n c._,.S 0 .q: :E rn{):!: Uctu0002;;:a.. 

CJ l:::! lXI o U fjj :E :r U 0-JmXJ-ffibbbt:.J...J 
g := g ~ ;2 ~ ~ ~I= g 6;~~~g~(/)f/)(l)~~~ 

On957·01 7110/95-11:15 GP-047·006-S X 
o22957-o2- -7tioi95':11:"i5-- -GP-047-oos:s- ----· ---- -X-----· ·--- ·-x- ----- ------- . --r-x T ")(" ·y-------- ------ -·--
--ol2957:o3- -7iioi95:1T:l5 -GP-047-006-S ··--- X----- ··---X- ---·- --..... -----[-- -'-'--. -- -- --·- ·x- .. x··,- --- '--

~-~~~iit!~=- i~liii~1~-~~ ;::~~~~HI!~i- -- --~=~~~~---~~ ~-;~-~~ ~~;=~ ~ ~==~ ==-:~-~ --. X--- ··= ;=~ ~ ~.~~-~ -~ ~:~-- ~-: ~~ ~~ -~: ;_~: 
-o2z95a-o3- -7tToi95-i'3:15- --- ai':Oiis-oo7-S"- --- ·----·---· ·--x--· ·--·--- ·-······· ---· -.x-· ----··· ··· ··-··-· ------ --- ··· --· --- · ·--·· ····· ·x ·-x· · --- --·- ----
---ous59:o4- 7/i0/95-13:15-· --··aP-o4s-oo7-s- x-r--- · ---··· -x- ·---· -- ·· ·-- ···-- ·-- ··- · ·- -'-'-· --- -x· ·---·-
·on95a:os-- ·7hots5:J-3:15 - ·-GP-o4s-oo7-s-- ·---------· ·· Jt-r--·- -------x ---· ·--·-x-----··--- ·---· -- --- · ·--· -·--t---~ --,---
- o22~E:§I= --1!Til~~~r:3§:=_ ~ (;i':o~~~~s-s- = ·--M"~~~o··--- == ~~--_: ~ = = =:-= =.::::_ - ·- =~ ~~iC :;;.. ~;;:_~~ ~-= ·::::_ · ·_:::_ _::_ ::::::_ :.=__ :::::_: ;_ :::.-~ 
. 02296!~ ~{!!!i.:_B:20 GP-050-005-S MS/MSD 2._ X ···-1-· -----· X X X~---·!---~- J---J-··-

·-_Q?_:!~fj_1·0~ _ _?.!.!]!!J?·B:2Q __ --~P-0§0-005-S _ __!___ -----~ ··--- ------· --·!--···-- . _ --·· ···-··· ···- --- ~- -~- --r-c.- -·-'---· 
~;r2961-0~- _2{:1_!{~5-B:~Q_-. GP-050-005-5 ·- -·~·--+- ---~ ---1-·----- --1-- -J--- __ --· 1-·- ~- __ 

022961-05 7111195-8:20 GP-050-005-S X X X 

=~mijl~~-- ~rm~~:-~g;JE :--1~~u~~:!-·= =--===~~ -:~~ ~=-~ ==- :.--· · =-)( =~:= ·:=~= ~:---= -~--- z:~ =-i;: :· -:·::: -== ::::: =~~:;~ =-- = = 
1 ___ 022962-03 7111/95-10:15 GP-051-004-5 X • l<__ -----------· ..••.. ·-··- X X •• '---

022962-04 7/11/96·10:16 GP-051-004-S X X . T'-
022962-05 711 1 195:j"oit" GP-051·004-S X -- --X -·-··· --- -x-··· ..... - ---·- --· ---· -'-'--- -, 

··--022963·01 . 7111195-fi:Oo --GP-052·004:5 ... -- -----·-·--·-··- ··--- --- ---··---X---- .. ····- -······ -- -·-···-- ---: 
~-m963-li2" -·mmif.Ti!oo- ·ai'-052-oo4-s ··x- --- --·- ··-· -·x- --- ---- --- ___ ,_ ·-x- >r -x·- -···- ··-···· -- ·--· ---· -- ··-,- -· 

022963-03 7111/95·1.1:00 GP-052·004-S X -···x- · ··-·--l--r-:'-- ·····-f---'----x-r-x·- : 
022963-04 7111/95-1 1:00 GP-052-004-S -- -X------- X ---·-----·-1-- ---- -- --- . ·---- ---!--'-'- ------X- --
022963-05 7/11/iiS:Tiioo- GP-052-004-S ·- X- -- - -- -X- --- --- --X----- - -- -·- -·- ·-· -- -- ·--·. .. - -·-- -

----o2296~7ii179s-12!4o· -aP-Os:J:aoa::s-- --------·- ---- --·-· ·---· · -· -- ·-- -·----·····--- ·-x-- ·-- ·--- ·--- -- -·- -----------
o229ii5-Q2 77ffj95l2:4o GP-053-006-S .. -- X - -y -- '--· X X 1}£ _!<_ -· • -~ ~ ·-

022965·03 7/11/95-12:40 GP-05~_-006·5 . X X _ i- __ X X I- -,.,-·1--1--l 
022965-04 7/11/95-12:40 GP-053-006-S X . X X 

-__ -o_2_2_a_s5--o-5-. 7(.jli9-5--1-2:-4o ===GP--o-~3-oo6-s · ~--=== -x-1-- -- --==r-x----- """"")( -- ·--v-____ ---~ =~ =-· __ ·- ~--:· --1---- -

022966-01 7/11/95-14:D5 GP-054·007-S __ --'----···--·- X -=-- ----·-'-'---'-- -·· 
96BSAMP .XLS Page 8 ol 17 
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ER Site 96: Listing ur Samples Collected and Analysis Performed 

lljxj;l.l!! 0 0... 0 u 
>1-VJ(L 

w u 
0 
:> 

~ 

____ ------------ ··-----· ------·-------·· ... :! ... _ __ --------- . .::. ___ - __ __:=::_ -:-___ 
1

:K .Kt-~- --t-t--·· ----
""~:!::::.-.:.> ______ 6_12~~~~~":!~ -~Q:2?.~-_o_o_1-_s_s __ ------------- ___ x _______ --······ --~- ___ -····-·-·- t-·- ___ _ ___ __ ___ __ ..... ~- -~ _____ --l-1--

944-04 6/27/95·11:30 S0-026-001-SS X X X 

-- :os -: ~.§!.2Z~~:_1~:~~ :=so:§~~:9QJ}s _ ==~=----=~: .. _)C. :=: =:::..-:: --~~-~~ ~~~- =-=~ ==~ ~~----~ ~~;~. :::::.~'= ::.::. =~ --•-- ::.~.: .:: =:. =~I-I-_ 
-01 6/27/95·11 :45 SD-027-001-SS X X X 

~;~~~=i~~m~~ii~=~f~~-~~~~~i===i~-=~,~~~~·~~~;~~R' 
S0-028-001-SS X X X X X X l-+-l 

___ _!>_1~!1~5-14:22. __ s!?-oiB-Oi)'j:Ss- _____ ?< _________ - ~- _--------. _:::_:::_-=._-_- =- --1--__ --
1

_-- _____ ---~ _ --~~ :::{.~- __ 

-~~;m:;;~--- -~HI~~:~::~g · -i5:~;~-:5tH~- -------- · ----- .. -~-- - .. ---- ----- ---~- ----- ---- ---x-- ---- ------------- -- ----- -- ----- -~t--J--·1 
- o229~::_::_: .:Jm~~:-;5:1£: s0:o29-001-SS-- ------___ __::=: ·-r -- =.:_ _:::::: -x .. =--·:~ --- ---~ x := _:::::;; __ :_::_=- --:-_: ==· :=: _:::::_ = -- ---

022947-02 --~~I!~~.:_l_§_:)~- __ S~Q1·SS__ _ __ 2.._ ____ -___ X_ --·---- -------- --~-~ _l( ______ .. __ ·----- ~--1 

~~~~:;:*~--- ::.~i~~;~~;§::. :__~g~~~~fl~:~§-- - ------ ~ --= =·Yx =·-:_:::_- _ _::::=::.='- =-~~-~~ ====: x x_ :_~ -=1 
022947-os __ -~~_7_1_95_·_15_:~0- so-o29-oo1-ss _______________ x __________ x ________________ x _____ r---- ___ , _____ , ________ _ 

I ___ I I -1 .. - -+--~-~----1-j-+-j--j·--1-l-1--__ l:· 
------------1------t----- - ...,.,.---!-------1- --1--- --l--1--1- I 

- __ ;~~ _Q~__Q_F_Q~~~~~C!!__ --1----- --f--------~ 'ktt~~-J--1----1-J 

96BSAMP.XLS 

?!~!?~ j~~-g~~~mf~!i--------t· ~- --==-----~-- FI-E-J333iE.I.~--
:P-012-006-S ~~-Q~ 02~~~9:05 ~--- --~- --r-- · X __ X_ __ _ _ -1--
oP-032-005-S - _Q~~QF 02~~~~-2.!... --- ----- -- ----------- --- ----- -----tj~J.Jtl I L- r--

OUP OF 022896-I:_!L_~ ___ ___ ___ -~ __ ~------ --- ____ ___ _)( __ X _X_ x1 _L I __ 1 L __ 1__1 I __ _ 
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ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 

96 

~~1iilll~t~fjil1!t:\iilll~ll~11i~f~lif~~~~'lii!~~~~lll: ltl~~~i~-~~~~~4I!I!IIWt•t1~''t~!ii!I~~11~M11t~t~!.il~;1~1 

FIELD NUMBER DATE/TIME Date SAMPLE 10 REMARKS o 
and Time the W ~ 

Assign Bar- semple was See Figure 1 for ~ ~ 
Coded Sample collected locations 3, ;:: ~ 

Number In Field w ...,: .- ;:: 
~ ~ a= ~ 
.o :;2::.;:u-"' 
10 - ~Z::>Ulf/J 

T1096~ "5. t ~ :E ~ Z ~ Ci: g ~ E: 
fii -- o u --z :;,_ <(=>o::.~-
- U > w ~Oc;e ~Z D:..J:t:Ol!JZ z CJ :9 0.. ~~C!t 0<( ::lO..I-:Ja:-4: 
a > tn Nroa: a:>->-ouu-oeJ 

:r t= e ~ <t e:;o x~§a:o:n::Ez~ 
111 a. <t: d) .q: ~ Ulu:?: u<!uooo~-
u :1::! ~a 0 ..... ~ 'J: 0 0..Jm><t-ffi5bbt:~~ 
~ != ~ ~ ~ ~ ~ ~ r.: g i;;~~~~~tn~cn~~~ 

022897-01 6/20/95-13:20 GP-032-005-S DUP OF 022896-03 X X X X 
-----oill97-~ 672o/9o-13:20-- GP-032-0!}~S -·---~p OF 022~~:24 __ X __ -~- --- ----~ ~- --· -f---~- I-----f--- X -1-

022897-05 6/20/95·13:20 GP-032-005-S DUP OF 022896·05 X X X 
---ii22a59-o1 - "7!1ois5~13:ss- ----i:lP:o49-oo';:s- -5u'Poi'-o229ss-oi- ----- x - .. __ ----- -+--+-

1 ------ -------- -------· --·-- -------------- --- ----t----- --- --- 1---- ·-
' 022~?_9·02 -~!~~5-13:55 _§P.:!I~.9-007-S DUP OF 0~~~~8-0~ _X_ ·--- -~- r--- X X X 1-- ____ __ 1---
_ __sl~~~~~()~ .... --~/1!}/~~:!~:~5-- ____ G~:()4_~:g9?.:f> __ .. I:JlJ~.()~()~~~~~:()3 .. -~.. . X X X '-· 

022959-04 7!10/95-13:55 GP-049-007-S DUP OF 022958-04 X X X 
o22ii59:05 ___ --7/io/95-:13!55 --·o,;:o49-oo7:s-·· -oui'ofo2295S:oir· ·x- -x-- -x-- -- 1------------· -----·-·------ ------- -------- _________ .. ________ ----
--------- ------------- __ ,. ,_ -------------.... --·-- , _____ --· --- ·-- ............... - ... --r---- ......... --1- 1--- ----- -·- ---- --- __ , __ ----· ..... --- ---· -· 
---0'22922-oT- - 6i.26i95.1-3: 15- - ·s0-oo8-001--S-S -- DUP OF-o22921-:o1- -x·· --- ·--- ---- X --- ----- --·-- .. ----- ·-- --X --1--1- ---1----- ---- ____ , ___ ---- ---- -.. . --·-l-
·-o22ill-o2-'""'672iii95:i3:15 --so:ooa:oo1-s-s- -DUPOF-02292'f:i)'2' iC --x- 1~-x- x~ X 

022922-03 6/26195-13:15··· --S0:008-001·SS-- OUPOF02292To:i" "'"'j( r--X- X X 
- 022922-04 6/26i95-i.~:_i 5'" =--~iJ.OOii::OO,:ss DI,!P OF 022921~·i"-l--~-- --__ I X -- 1- 1-1--1--:=--=- __ __ X 1-

022922-05 6/26195-13:15 SD-008-001-SS DUP OF 022921-05 X X X 
022942-01 6/27/95:·10:55- SD-024-001-SS DUP OF 02294.1-01 ·-X-- r-x· +.....:::__+--I---,X.,.--Ii-----l----f-t-+-1- __ 

-022942-02- 6iz7is5:To:ss- -sD-024-oo1-s-s- ouP oF"o22941-o2 x 1- --x-- >C x ·;:c -
-o22942-o3- -ii7277iis:To:55. -sii:o24-015'i:Ss-· -iiui'or o22941:aa· ·x- -x·· ---- if-><--
----·---··---- --------- ------- ------·--·------------ - 1-- 1- f---,-1-

022942·04 6127/95-10:55 SD-024-001-SS DUP OF 022941-04 X . X l--1-- :.:X-I----1f---l 
022942-05 e/27i95-10:55'" --sD-024-QOl:s-s- DUP~~ 022941-05 _1 X r-- --x· X !--:= I- - ·-- f---1--

-- ---------- ·--------------1------·-------------------1- ----
024716·01 --7i14795-'10:'4a· __ iiRM-001-ooo-w oEcoN"WA'lE~ ------r--- -- -----·-· ---- x · --.. -- -
024716-02 7/14/96-10:40 DRM-001-000-W _____QECON WAT§~- 1-- --·- X 1---- ·=l---l-1--~--+~_11_--1-.::~= 
024716·0~- 7/14/95-10:40 DRM-001-000-W D~CON WATER 1----- ----=- __ X ......... --1-- _____ _ 

_9~~:?_!6·0~--~~{~5-1~~~-!?~~-0~1-000-W _ __!?§~2~ .. \':'f~.!~~-----.. ---- -----I--·-- X ----- --·1 
024716-05 _ 7/14/95-10:4~ DRM-001-000-W DECON WATER X __ 
024716·0~----~~~- DRM-001-000-W DECON WATER I- I- f-- ....,.,..1__,.,.. ___ X 1---· 

_9~4716.:2? 7/14/95-10:40 DRM·001-00Q-W OECON WATER ..... X X X t-----
024716-08 7/14/95-10:40 DRM-001-000-W OECON WATER 1--- 1--· t--- 1- X I- f---· 

----- ___ ._ _____ j _______ _. ______ _J __ __,_ __ _,_ .. ___ ---- ------ ............ '--- ----'--·- '----'---'----
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ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 96 

FIELD NUMBER DATE/TIME Date SAMPLE ID REMARKS 
and Time the 

Assign Bar· sample was See Figure 1 for 
Coded Sample collected Locations 
Number in Field 

....2!2941-03 -~-~ 
022941-Q4 

-022941-05 
11:15 
11!15 

1!>/27/95-i1:T6 
. -

96BSAMP.XLS 

e 

11096· 

SD-1 UDl·:::i::i 

SD-025-001-SS 

e 

' 
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• ) • ;LE 1 • ! 
ER Site 96: listing of Samples Collected and Analysis Performed 

iR-Slrega . ··----- ·---- )!~tllil~i~\~~~-~J~1111HII~~i,~i~lf~~t.~,l~~~\t~!!i 'i~11tlllljl1_~ll~~~1~111~,~~~,t~~~~~~~~t:~llti~~:;J;1!i;~~1:.~!i::~·i:J!;'I'!''); 
FIELD NUMBER 1 DATE/TIME Dole SAMPLE 10 REMARKS i3 

~~~ ~ ~ 
Assign Bar

Coded Sample 
Numbor in Field 

sample was See Figure 1 for ~ ~ 
collected Locations ~ _ ~ 

- ~ 0: i ,_; ;;; ;.:. 
Q) ::;;: ~ .... .... 

n :!:~:Eo-~ 
tJ - :lZ:;)UJcn._. 
.g_ rJ ~ ~~ Z~l2Q~ 
10- o u -z :J- <::Ja:J ....... u > w _ac( iE!Z rr-J:I:d 

(!] .0 0. ~~C).::;<( :lo.t-::; 
>- (/) r-~roa: 0 >>-uuu-

- .o (I)<( w-o a:ua:---:E 
t-- ...J ~ - wz :C_,:Jia..n..Q..:J :S 0 <..: cnU- U<uOOO_a.n.. 
0 U ,_ :E :X: U 0...JCOXf-C::bbbt::_...J 
~ §! ~ ~ e: §! ~~~~R~(J')UJSQf=~~ 

T1096-

<31:1: I~ Ia; g :: ~ ~ 

-03 1 _:~~~~~;~~~-1- ]~~H;~~1~~ -'==:===:::':~--'=~ ':-~'----+ ---- --- -·_l'_ ~ _l'___l'___ --- -v ---v-- ----6·~~·e5-14_n .. -t- .-.nn~ .. "~~~"' -1· ·I··C-1· I·· .J. -- - --'"-1 _______ , .. ____ -· ... ,. '----~---- ... j-··1-·j--·j-· ·j- ---··j··-j--·--j---'-'- 1--'-' -1· ··- ·j-+--1 -
!..~~- --~~:.~!.~.:~~...!.:~~-- -----··-•~·-n••-• ••~-- __ ,,,.,_, ----- __: __ -·---• _____ ._., ··--;-;··- " -·••• ·---J~- -• ·-•• --- "·-• '•'••" -•••• ·--~--~- ''''' ~~-!--··· 
:35 S0-012·001-SS X X " t-t-

=~i~i~i~~!= =ilUl!!~H~t ==:t~~ll:Hl~il= =~==~--== :=~~: ~~= ___ _- ~--- ~~: ~:=~:~= .:: __ =~-: ~=~~~- ·:·::: ~iii=-~~:~:=-~;~~; · __ -~ =' =~=r=~ 
____ 6/2~~5-14-:so sl?:i>1~-oof:s-s ---------~=-~ :_~ -~- __ t= =-~-=::: =-=-~ ==::::~:~== ___________ __:_: =: -~=- =- =~- .=: "7~

8 
______ _ ~s:r4 

-gnm~gf-·· ~~~~~~t~r6g- ---~g:m:g~u~-- --------·--·-··----- ~ -- -----··-- ---- .. _ --~-- -------.. -- ------ ____ x .. ____ ---· ,r. --·-- ---· ...... ___ .. ---- __ --- ____ ------· --- ____ _ 
o22~8:02·- -iii26li!5:i~~o ··· s~:Q1-!_:_Q~i-=6s ·---- ::X.~:·--·-- -- ·-x..::_ -==---~~- ---------- ---·- ...:.:.,_ T 'X ·-x- ~=---=~ :~~ . --r-l--·· ··--

_Q22928-0L__ 6/26/9~5:00 ___ 5!)-014-001-SS .•. X · X _ __ f--·- X X _ 
~t!£3!!::Q~-~~6/95-1_5:00 __ -~0-014-001-SS ___ -· X !-__!<.;------····- _ X --1 
022928-05 6/26/95·15:00 SD-014-001-SS X X X 

I 
022929-01 6/26t95-15:10 SD-015-001-SS X X --- X --- ···---
022929·02 6/26/9~::1~.:'\'o S0-015-001-SS . _ X X ..... _ X X ~(X- __ _ 

~~~ -~;i.i§:~J~-- - ~~:~1~:~~;::~ ===-:==--= --~ -= =·'= ~:~~ ==~- -== = --f- __ ·:~=.::. ~~~l:___-t~-l:-~l=±il=~l-
022929-05 6/26/95-16:10 SD-Q15·001·SS X X X -l

-6i26/95-l6:20- ·so-016-oons- --·-------·- -x-1-- -- - ·--· x ------ ---- __ c_ -- ·-x- --· ·-· 

' =-~~~~~~-~~ --- 1 J~~~ri ;;~~: . -~J~;~~~~~~HIF: :=:-~--~::==~~-~~----= 3 ~- :_:=~ ~:-~ _::~~ ·.::.~_= ~~:-:_:~ ·:=~~=~ ~=- ---~ :==~ - _. ~~- ~=-: ~ ~= =~ :~~: :~~ T =-~: ~~:~E~~ 
6/26/96-16:20 S0-016-001-SS X X X 

o229Jo-o5 ·-iiJ26Js5-15:2o · --sO-i'ifil..(jQf-ss- -- · x ---- -- x x --· -f-r: 

!-l;iU~~Jr!Jt ~~:= l~=;~~~~~==~=~~~;~~~l 
022936-01 6/27/95·8:55 SD-016-001-SS X X X 
022936-02 ... 6/27/95-8:55 50·018-001-SS X __ 1_ .J!_ ·--·- '-----·-· ---·--- .. _ ---~ ~ _l'_c_l£ ... ..__ --- -· ___ : ::·-.. L ..• I ••.• r 
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ER Site 96: Listing of Samples Collected and Analysis Performed 

IER SITE 96 

'"w"~'" ':;:-;:;,::" '~~"' I "'""" - "ii 
Assign Bar- sample we$ See Figure 1 for 

Coded Sample collected Locations 
Number In Field 

T1096-

i 
~ 
.c 
.; 
-a 
:§ Q 
z Cl 

UJ
~ E: 

~ s ~ u QJ 0 u 
0 u <( 0 > a. 0:_ 2_ 

§ 
(] 

a 
11> 
-' 

J 

~ ;:;~1' ...::; z .- -
:'E 2 :;: [j - ~ 
~ z :J UJ Yl -_ ~ ~ z g ~ e 

u - z ~ - ~ ~ 0 ~ 
w Sf?.-4: ~::; ~-.J.J:Q 
Q. o:rN(!) o""' ~a..r-_. 
(I) ""oocc. a:>>-uuo-
c:c ~- 0 :Lucca::a::o::t 
::;: ~z u-'=>ooo=>~-~-~ :r: c'j g:::;wx~~5tJbi=~~ 
;3 r= §? ~ ~ :r ~ :? ~ ~ ~ £! -- -~ g__ ~ 

..E~~!!!!3-o1_~ --~/1 ~~9~~~~c:'-- ::::.::::.~~:()c:'1 :c:'~o_-_w _____________ =~- ~=- ------- - --- · ·· . - =H=I 
1-:.miiHL J1lt!U~1it :~:l~:g~!:~~~~- =-~~~~-- ~~~--~~~-- --• ::::~- -:-.=. _-.=-.-.-.~ ~=:_-: · ···- _ ~~----:- :~I~E-

0228~~-05 _ .Ji~~~s-1o:4Q... ____ !'~:Q01-ooo-w --------·· ·-·-· __ ·-·-·- ______ ------e---------f------- ----· -·-·- ·····- ·-x·· 

,_i!~~: • ~~~!HI~~ ~~-=t;::~~~-:~~-:- ~~?;~~~~;[t~~ 
6/22/95-13:30 EB·002·000·W 

( 

-03 
--:04 

os 
-07 .. 6/22/9_5·13:J0--EB-002,000·W -·-· 
-oe - -iii22ts5:f3!3o ·-es:ao2:0oo:w- -······------

-o22931-o1- ··si2iii95~i il:4o- ·-eii:ooJ.ooo-w ··----------------· 
o22s:i-1-02- -·si26i95-i5:4o- -Es:ooJ.ooo:w-- --- ---· 

w7.931-o3 -iii2iii9s:·; s:.io- ···--Eii::Oo:i:Ooo~w-· -- ____ _ 
022931-04 6/26/95-iS:.iO. EB-003-000-W ----------I--

-~~~~~!_·()~--- st2s795-1~:1o~ -:::-:-e!F()03-oo():w __ ------···· . ... __ . .. ___ .... __ ...... _ 1 
...,..,..,n~ .. ""''"' 6/26195-15:40 EB-003~000-W 

. -··--- -----~- ---· ···-.- ---·-- -··------------ --·- ----- ~---···--

022949-01 I 6127/95-15:20 --EB-004-000·W-- ---------1---
--6127195-15:20 EB-004-000·W·-- -------·--

--· · ----=1-5725- --ea:oo4=ooo . ..v--
i5:2o- --ei'i:Oo4-ooo-w·· _________ _ 

6/21 
61 -·· . -·-l--1--- ----l----1-

........ --~---------·--- ······- ...... _ ········--··---- ______ .. ____ ---~ 
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ER Site 96: Listing of Samples Collected and Analysis Performed 

ER SITE 96 

ll!l~l!lllli~I~~~\M~'Ifili;!!~l~ll i.···li.·!!l·l·r,~:i~~~rioii;l!!!~~~~ Ji!ll;!~ll~;~illlltl'!l!rif,t,lflii~~,t~~~:~il'lt~f;,lii~.ll.[ililli:;1i,;.i:,., 
FIELD NUMBER DA TEITIME Data SAMPLE ID RFMARKS 5 

and Time the ;;; ~ 
Assign Bar· sample was See Figure 1 for E "' a 

Coded Sample collected locations 
E ,... 
~ N 

"' j2 !!? Number In Field .; ~ 

~ :;;; z .., 
~ ::> u ::: .., 

.D ::0 ::;; z "' "' 
r 

,; ii:: "' 
::> 

0 
::> u T1096· .c u u :;;; w z 0' 0 z Ul 

a. 0 z ::> " <i 1- 0 5 u .. i3 u 0 z ::> <i ~ - > w 0 <i :ii a: ..J j: 0 
~ <.? .0 n. ..... <( ::> n. 2 z 

> - Ul " N <.? 0 ,_ > <.? 0 .... ~ a: a: u u u 0 
f= 

.D 
~ <i ~ 0 J: 

u a: 0:: 0:: 0:: ::;: ~ 
a: 

J: - 0 .... ::> 0 
0 

c. <( 
0 <( ::;; 

~ u z u 
~ u 0 0 0 ::> .. a ::;; - 1- 1- 1- ;:: ~ ~ u J: ..J 

"' u 1- J: u 0 ..J "' X a: 
0 0 0 0 n. i3 u ~ 0 w <i a. 0 > <i u w 0 "' a: u u 

> 1- Ul n. > :;;; <.? 1- > "' 1- a. J: 1- ::;: Ul Ul Ul 1- 1- 1-

022954-01 7111/95-13:00 EB-005-000-W X ··-·· ----- --·- ---- -··· ·-·-·· --· ...... ·-· ·-· ·--· ---- ..... ·-o22954:oz_ .. .. 7;; 1/95:-J :J:oo -- EB-oO!J:ooo~w----
·---------·-------- .... - ··-····· ---· -- ..... ·-···· -- -~-- .. x. 

·oi2954:a3·-· · 7iiii9s:1J:oo --·-ea:oas:ooii~w ...... ··-------------·· -- --···· 
____ , 

-·-- [-;:;-· -·· X 
o22954-64-· ·7711i95-1ioo- --ea:ooii-ooo:w·-· --~---------- -·- -- .. x .. 
022954·05 · 7/fit95-13:oo· -e-s:oas.oo~ --------- -- -- -

-~ 
;-- f-- ---c--1 

02~954·06 7/11tss-13:oo ·--es:oaa:ooo-w-- ---------- 1-- :2!_' :--· 
I 

-o22954:57-· -7i11/9s:i 3:iio · · i§ii:oos:oao:w -·- -------------·--·--···-. X j( 
- i ----- --·-··-. 

___________ , ___ . 
....... ·····-·· ·----· ~ ............. .. ......... ·-- ................ _______ .. 

·-·----- --~---· -------- --·-·· ----- -------
___ ,_ ...... ----- ----- ------· ·---r--- --·· ---- ,__ - ---· ---- _, .... ·····- ... --- --- '-- --

-02287 9-'01" -·6/15/95-14:15 F8-001-000-S ... ' . -- r---"· ......... ----- --· ----- ----- ---- .. _ 
-x 1-·- --- -· .--- - .. ....... ----- -- ---- -·- ---- ---

--022906·01- "6721/95:-J'i :iii' ·---i=ii~-iio:Z:oaa:-s ---·· ------------------ "if -· -·-· 
---o22'933-01 6/26/95-14:25- --F'ii-ooJ.Ooo:-s-- ----------- -· -x- - ~-

022948·01 . - 6mi9s~i 4:oa- ------ ·-- - X 
... _ ··- 1--F8-004-000-S --f--· 

.. _ 
' 0229ii4-01" 7tHi95-1 o:25 FB-005-000·S '--- r---

X 
i--- --

----------- ---- __ .. --- -- ---· ---· --·-·- ----· ·-- ·--- ---- -- -- ·- --- - - --
: o22iie:J:i5"1· .. st13i95::'7:2o·- --iii~oo;:ooo:s- ----- .... -------- --~---

_, _____ -------- ------- -- .. - .......... ·----...... ------ ---·- -X- ~--- ·- -- --· ---· ---· ----- -·· ---- _ .. --· -
--o22ii7o~oi ___ -s;i-4i9s:7:3a·· -- tii-ooz:ooo:s ·--- ·---~----------"·. ·-·----" ---- x-- ~----

o2za7S:oi- .. 6715i95T:36"" ·--ra:oo3-ooo:s-·-· 
____ , ____ ., ______ 

·x-· 1-- --· 

022884-01 6ti6!95-7:55 --TB-004-000-S ··---- _., !-·-
X 

- ,_ 1---

· · o22aas.o;-- "silsiii5-1o:3o · ·----ra-oos:aoo.w·-- ... __ ............. - ..... ~ ......... 
X 

... 

·-o:i2!i93:or- -iiiiiiias:7:4s ·-·-rs:oo6-ooo.s·--·· -~----.------- - ... ·- - ....... ..... ---~-- .. ....... --·~-- -· - .. --- . .......... ....... .. ,c _ .. .., ....... ·---- ....... ···-· .... ...... -- -· ·---- ' .... 

o22eoo:ii'l et21ii95:7:4o .. --rs:oo7:0oo::s- ---·-·· -- ·-- -X- -· ;-- ---
o229o7-o1 6/21/95-7:30 TB-008-000-S ·- X 

022913·01 6/22(95· 7:40 TB-009-000-S ----~-------.... - --·-----x---1---+- ..... 
- 022914-:or-· 6t22tas. f3:3o· · ·--ra:oio-ooo-w- -·---·~ ----:::-:== -~:: :== r-=::-:;===-= ====~--022932·0-1 .- 6/26/95-9:51 --ni-01l-000-S--

022934·01 6/26/95-15:30 TB-012-000·W 
022960-01 6/27/95-8:00 TB-013-000·S 

__ ,. 

022951-01 6/27/95·15:15 TB-014-DOO·W X 
022955-01 6/28/95· 7:40 TB-015-000-S --. --=====~-==·--::--= x -=·--'-----r-·---. ----·- .... ·:.:·~~-. -~- ... 
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Assign Bar~ 
Coded sample 

Number in Field 

96BSAMP.XLS 

and Time the 
sample was 

collected 
See Figura 1 for 

Locations 
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ER Site 96: Detected VOC Analytical Results for Subsurface Soli and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

Subsurface SoU 
T1 096-GP-001-009-S 13-JUN-95 METHYLENE CHLORIDE 45.2 J 200 ug/kg 
T1 096-GP-003-006-S 13-JUN-95 ACETONE 16 J 20 ug/kg 
T1 096:GP-004-005-S 13-JUN-95 METHYLENE CHLORIDE 55 J 200 Ug/kl!_ 
T1 096-GP-005-006-S 13-JUN-95 METHYLENE CHLORIDE 50.8 J 200 uq/kg 
T1 096-GP-007 -008-S 14-JUN-95 METHYLENE CHLORIDE · 42.8 J 200 uolkg 
T1096-GP-011-006-S 15-JUN-95 METHYLENE CHLORIDE 101 J 200 ug/kg 
T1096-GP-014-003-S 15-JUN-95 METHYLENE CHLORIDE 2.04 J 10 ug/~ 
T1096-GP-016-005-S 15-JUN-95 CHLOROMETHANE 3.39 J 10 ugl~!!._ 
T1096-GP-016-005-S 15-JUN-95 ACETONE 13.5 J 20 uglkg 
T1096-GP-019-005-S 16-JUN-95 ACETONE 14.6 J 20 ug/kg 
T1 096-GP-020-005-S 16-JUN-95 METHYLENE CHLORIDE 3.77 J 10 ug/kg 
T 1 096-GP-021-004-S 16-JUN-95 METHYLENE CHLORIDE 3.96 J 10 ug/kg 
T1 096-GP-021-004-S 16-JUN-95 ACETONE 12.6 J 20 uglkg 
T1 096-GP -022 -004-S 19-JUN-95 METHYLENE CHLORIDE 4.38 J 10 ug/kg 
T1096-GP-022-004-S 19-JUN-95 ACETONE 14.2 J 20 ug/kg 
T1 096-GP -023-005-S 19-JUN-95 METHYLENE CHLORIDE 4.99 J 10 uglkg 
T1 096-GP-023-005-S 19-JUN-95 ACETONE 13.5 J 20 ug/kg 
T1096-GP-024-005-S 19-JUN-95 METHYLENE CHLORIDE 3.98 J 10 uglkg 
T1 096-GP-025-003-S 19-JUN-95 ACETONE 47.6 20 ug/kg 
T1 096-GP-025-003-S 19-JUN-95 METHYLENE CHLORIDE 3.11 J 10 ug/kg 
T 1 096-GP -026-005-S 19-JUN-95 ACETONE 10.8 J 20 uglkg 
T 1 096-GP-026-005-S 19-JUN-95 METHYLENE CHLORIDE 4.5 J 10 Ug/kg 
T1 096-GP -027-007 -S 19-JUN-95 ACETONE 12.2 J 20 uglkg 
T1096-GP-031-005-S 20-JUN-95 ACETONE 15.3 J 20 ug/kg 
T1 096-GP-033-003-S 20-JUN-95 METHYLENE CHLORIDE 2.62 J 10 ug/kg 
T1 096-GP-033-003-S 20-JUN-95 ACETONE 15.1 J 20 uglkg 
T1 096-GP-034-004-S 21-JUN-95 ACETONE 13.5 J 20 ug/kg 
T1096-GP-035-007-S 21-JUN-95 METHYLENE CHLORIDE 2.03 J 10 ug/kg 
T1096-GP-038-01 0-S 21-JUN-95 METHYLENE CHLORIDE 2.04 J 10 uglkg 
T1096-GP-039-008-S 22-JUN-95 METHYLENE CHLORIDE 2.27 J 10 uglkg 
T1096-GP-040-004-S 22-JUN-95 ACETONE 10.1 J 20 ug/kg 
T 1 096-GP-040-004-S 22-JUN-95 METHYLENE CHLORIDE 2.2 J 10 ug/kg 
T1096-GP-041-004-S 22-JUN-95 ACETONE 10.3 J 20 ug/kg -
T1 096-GP-042-005-S 22-JUN-95 ACETONE 10.3 J 20 uglkg _-

T1 096-GP-048-007 -S 10-JUL-95 METHYLENE CHLORIDE 2.01 J 10 ug/kg 
_ T1 096-Qf:050-005-$ 11-JUL-95 METHYLENE CHLORIDE 2.47 

-'- -
J 10 uglkg __ 

--·- -
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ER Site 96: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION UMIT MEASURE 

T1096-GP-Q_51-004-S 11-JUL-95 ACETO_l!E 10.9 J 20 ug/Kg 
T1096-GP-051-004-S 11-JUL-95 METHYLENE CHLORIDE 2.39 J 10 tJg/kg 
T1096-GP-052-004-S 11-JUL-95 METHYLENE CHLORIDE 2.42 J 10 ug/kg 
T1 096-GP-053-006-S 11-JUL-95 METHYLENE CHLORIDE 2.46 J 10 ug/kg 
T1 096-GP-053-006-S 11-JUL-95 ACETONE 26.4 20 ug/kg 
T1 096-GP-054-007 -S 11-JUL-95 METHYLENE CHLORIDE 2.27 J 10 ug/kg 

Duplicate 
T1096-GP-032-005-S 20-JUN-95 ACETONE 10.3 J 20 ug/kg 
T 1 096-GP-049-007 -S 10-JUL-95 METHYLENE CHLORIDE 2.23 J 10 Ug/kg 

Sediment ' 

T1 096-SD-001-001-SS 26-JUN-95 ACETONE 35.8 20 ug/kg 
T1 098-SD-002-001-SS 26-JUN-95 ACETONE 43.7 20 ug/kg 

T1096-SD-003-001-SS 26-JUN-95 ACETONE 25.3 20 ug/kg 
T1096-SD-004-001-SS 26-JUN-95 ACETONE 27 ' 20 ug/kg 
T1096-SD-005-001-SS 26-JUN-95 ACETONE 28 20 ug/kg 
T1096-SD-006-001-SS 26-JUN-95 ACETONE 18.4 J 20 ug/kg 
T 1 096-SD-007 -001-SS 26-JUN-95 TOLUENE 13.6 10 ug/kg 
T1096-SD-007-001-SS 26-JUN-95 XYLENE 6.91 J 40 ug/kg 
T1096-SD-007-001-SS 26-JUN-95 ACETONE 27.3 20 ug/kg 
T1 096-SD-009-001-SS 26-JUN-95 ACETONE 30.2 20 ug/kg 
T1096-SD-010-001-SS 26-JUN-95 ACETONE 27.5 20 ug/kg 
T1096-SD-011-001-SS 26-JUN-95 TOLUENE 8.82 J 10 ug/kg 
T1096-SD-011-001-SS 26-JUN-95 XYLENE 6.46 J 40 ug/kg 
T1096-SD-011-001-SS 26-JUN-95 ACETONE 32.9 20 ug/kg 
T1096-SD-012-001-SS 26-JUN-95 ACETONE 36.3 20 uglkg 
T1096-SD-013-001-SS 26-JUN-95 ACETONE 25.3 20 ug/kg 

T1 096-SD-014-001·SS 26-JUN-95 ACETONE 14.9 J 20 ug/kg 
T1096-SD-015-001-SS 26-JUN-95 ACETONE 36.4 20 ug/kg 

T1 096-SD-021-001-SS 27-JUN-95 METHYLENE CHLORIDE 11.9 B 10 ug/kg 
T1096-SD-022-001-SS 27-JUN-95 METHYLENE CHLORIDE 2.29 J 10 ug/kg 
T1 096-80·025-00 1-SS 27-JUN-95 METHYLENE CHLORIDE 2.78 J 10 ug/kg 
T1 096-SD-027 -001-SS 27-JUN-95 ACETONE 22.4 20 ug/kg 
T1096-SD-028-001-SS 27-JUN-95 ACETONE 16.5 J 20 ug/kg 
T1096-SD-029-001-SS 27-JUN-95 TOLUENE 39.3 10 ug/kg 
T1096-SD-029-001-SS 27-JUN-95 ACETONE 36 20 uglkg 
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ER Site 96: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 09_6-SD-029..001-SS 27-JUN-95 )(YLENE 13.9 .I 40 ugfkg 

Duplicate 
T1 096-SD-008-001-SS 26-JUN-95 ACETONE 23.2 20 ug/kg 
T1 096-SD-008-001-SS 26-JUN-95 XYLENE 6.65 J 40 ugfkg 
T1 096-SD-008..001-SS 26-JUN-95 TOLUENE 12.4 10 Ullfkg 
T1096-SD-024-001-SS 27-JUN-95 METHYLENE CHLORIDE 2.51 J 10 UllfkQ 

Field Blank 
T1 096-FB-001-000-S 15-JUN-95 ACETONE 37.4 20 ugfkg 
T1 096-FB-00 1-000-S 15-JUN-95 METHYLENE CHLORIDE 4.75 J 10 ugfkg 
T 1 096-FB..Q02-000-S 21-JUN-95 METHYLENE CHLORIDE 3.26 J 10 ugfkg 
T 1 096-FB-002-000-S 21-JUN-95 2-BUTANONE 26.2 20 ugfkg 
T1 096-FB-002-000-S 21-JUN-95 ACETONE 116 20 uafkg 
T1 096-FB-004-000-S 27-JUN-95 ACETONE 28.4 20 ugfkg 
T1 096-FB-005-000-S 11-JUL-95 METHYLENE CHLORIDE 2.49 J 10 ug/kg 
T1096-FB-005-000-S 11-JUL-95 ACETONE 24.1 20 ug/kg 

Trip Blank 
T1 096-TB-003-000-S ACETONE 39.2 20 ug/kg 
T1 096-TB-003-000-S METHYLENE CHLORIDE 5 JB 10 ug/kg 
T 1 096-TB-004-000-S ACETONE 53.5 20 · ug/kg I 
T1 096-TB-004-000-S METHYLENE CHLORIDE 4.87 J 10 ugfkg 
T1 096-TB-006-000-S ACETONE 41.2 20 ug/kg 
T1 096-TB-006-000-S METHYLENE CHLORIDE 5.81 JB 10 uglkg 
T 1 096-TB-007 -000-S ACETONE 177 20 ug/kg 
T1 096-TB-007 -000-S METHYLENE CHLORIPE 4.67 JB 10 uglkg 
T1096-TB-007-000-S 2-BUTANONE 22.4 20 ug/kg 
T1 096-TB~OOS..Q00-8 ACETONE 78.3 20 uglkg 
T1 096-TB-008-000-S METHYLENE CHLORIDE 4.91 J 10 ug/kg 
T1 096-TB-008-000-S 2-BUTANONE 20.5 20 ug/kg 
T1 096-TB-009-000-S ACETONE 89.5 20 ug/kg 
T1 096-TB-009-000-S METHYLENE CHLORIDE 5.07 JB 10 uglkg 
T1 096-TB-009-000·S 2-BUTANONE 14.9 J 20 uafkg 
T1 096-TB-009-000-S 2-HEXANONE 10.8 J 20 uglkg 
T1096-TB-010..000-W METHYLENE CHLORIDE 2.02 JB 4 ug/1 
T1 096-TB-011-000·S ACETONE 21 20 ugll<g__ 
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ER Site 96: Listing of Samples Collected and Analysis Performed • 7 

and Time the . ~ ~ 1 

Asslgn Bar~. sample was See F1gure 1 for ~ 0 
Coded Sample collected locations ~ ~ 

Numbar in Field .;; ;:= ~ ~ 
; :!:: ::Z: M .-

l; ~;2~u=(") 
.; a: =:.z~U)cn 

no9s- a u ~ ::. ~ z g a: e ~ ~ 
~ u 0 ~ ~oz 2z ~3~5-4:z 
2 ~ e Q. ~~t3 ~ott: ?0..~--~~4: 
Q ~ cn ~ ~~gj o:(;~~!d~i 0zli? 

:1: t-- _. -If) :I:.J~o.o..a.. 0 
"' o. ..:t tn ct: ~ tnO~ U.ct;oOOo:2~ 

U I:::!~ 0 U ._ ~:I: U 0...1aJXt-CC655t:-'~ 
g t= ~ ~ ~ ~ ~ ~ f= §! ~~~~:=?~tn~cnr:=~~ 

022919-01 6/26195-11:20 SD-005-001-SS X X X . I 

022919-02 .. 612S/95-i 1:20 S0-005-001-SS X x· ···------ x+x X------- - ~ ·-- -
-oi29Jii:o3 si26ias:i1 :2o· -so=oos-oor:ss-- -----···- ·-x- -x- --- ---- --'--'- --- ·x· ·-x · - r--
--oi2919-o4·-- -6726i95=i1:2ii- -so:ooS.oo1-ss- --x -x· ·- - -- x 
---oi2919:os-·· -e,2siss-11:2o- -so:ooifoo1-ss- -----· ·-- x r---· - >r· ------ ---x--

o22s2o:o1- -6ii6i95:·;·3:oo- -so:oo6-001-s_s ___ MS/MSD ___ --xr--- 1--· iC 1----- x ···· · -- -f---
---oi292o:o2"" -6/26195:13:00 -·so-oo6:001-ss- ---MSiMSD ___ -Xi- !-----··· .. X----- ~ x x x X f--··-·· >---· 
-o2292o-0:i-- -6/26i95-1Too- -·-so:oos:oo1-ss- --- ---·-·· ·--x x 1-----.. 1--- -- --"-'- ··x .. ··x·· ---
-o2292o:c;.r-- ·ei2si95:J3iaa· ·-sooos:oo1:Ss- ----------- ···x-- -x-·· ----· ·-x- --
·--022920:05-· ·-si2oi!is-13:0o · --so:oo6-oo:r:ss-· ---------- -·-x- --x· ·x -1- '---· ~- ---
--- o22s21-or··· ··si26i95:;3:;o- --so-oo7-oo1-ss·-- ·-- ·--------- -x-·· x ·-x-·· r----
. o22s21-:o2- s/26i95:J:i:ia·- --·so:oo"Fooi-=ss ___ · ··------ --- ·-x- x -x· -x- x- ---
-·-o2292i-o3 ·ei26i95:i3:io- --so:oo7-oi5f:ss-· -r· -x- I- ·x· ·-x--________ ------·--·-·--- ---------· -------- -·-- --

022921-04 . ~!~~-H~!;:l~:1o __ so-0!!7-001-ss 1~ -·· .. x ---1----"-- -r-·· r--- ___ -+-'-x'-+--l 
022921-05 6/26195·13:10 SD-007-001-SS X X X 

' 022923-01 6/2s/a5:13:4o so-oo9-oo1-ss·- -x- ··- -'-x-· --x- -- --
1~923:02 -6/2~-~5-13:40- _:;~~09-0~i]~-= _)( x·· ---- ·y x Y~~ ----· --·--- __ _ 
' 022923-03 6/26/95-13:40 SD-009-001-SS X X X X 

022S23·04 6/26/95-13:40 50·009-001-SS ·-x·--· X -- - ""'x:::-l-+---
022923-05 6/26/95-13:40 --sD-009-00i~ss x x ---J---,x;;--+-+-+-
o22924-o1 6/26195-14:00 SD-010-001-SS X X -... X -·--t--1---f-+--1-- --....... -·-l--1--
022924-02·-·· 6/26/95-14:00 SD-010-001-55 ---'x'--------- X·--··- ··x X X !----
02~924·03 _6126/95·1.'!:~1!._ __ S'?:!J~0:0~1·S~-- _X_ ,- ~-- -------- --'-· ~1----l- X )( _______ , 
022924-04 6126/95-14:00 SD-010-001-55 X X X 
022924-os··- 6726i9if14:00 ----so:oio:OiJf.Ss-- --x- 1---- -x·· x 1-:--f--+-+-+----~~-+-1 
022925-0i- 6/26195-14:10 SD·Ol 1-001-SS X - --X- X ---- '--·· 

=.o22ii2s-oC :::-~.3~1~~14:-ia- -so:on:aai:ss- .. ------· · ----- ·x·- ····- -~::::_ ---- ~~:: ----·---- ··--·--·· ---- ·-· · -- -x· -x- -x· --··· --- ·- ·-·: :;~~=r--== 
022925-03 6/26/95-14:10 50-011-001-SS X X X+'X"-+--I--,.,.-1--1---I 
022925-04 6/26/95-14:10 SD-011-001-SS X X --1--'X-'-t--J---I 
022925-05 6126195·14:10 SD-011-001-SS .. X .. ·x X - --·-1--
022926-01 6/26/95·14:35 __ SD-012-001-55 X •.. X .. ____ X ___ c__ _ ----'---L=-:::.1-::..~~--;--J·-
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ER Site 96: listing of Samples Collected and Analysis Performed 

reRSITE 96 , :~~i,f;tit~~~'~l€mtlllfJ~l\ llli~Jilrf~\ifli\(lllll!1~~~~~~tttriJ~11JI;ttt~;~w~lf:i~'~"li~~l'~~-~~t\~~~-

T1096-

l FIELD NUMBER DA TEITIME Date SAMPLE 10 REMARKS ~ 

~~b ~ ~ 
Assign Bar- sample was See Figure 1 for ~ C 

Coded Sample collected Locations ~ _ ~ 
. - ~ a Number In Field m ....: M ;: 

q) ~ z ......... 
.D ::;2::;:13-~ 
ol 0: (/) 2 2 2(/)~-
.g, u u ~~ z:2a:9 
... - 0 u - z ::> - ..: ::> 0 ::> - u > w _ooo{ ~2:. a:....~:rd 
z <!J B a. ~ ~ CJ o ~ ~ o.. t- :J 
0 > (/) "' (I) a: ,... > u u. u -

:r: I 1;:: £! ~ < ~ ; 0 ~ :! ~ a: 0: a: :?: oo a. c( 0 <( ~ 111U~ U<{(J0002 0.. 

u I :r: I :d rB Q u 1- ::E J:. u 0 -J a:J X 1- a: b b b !:: I~ 1-' 
~ f= ~ ~ ;i ~ ~ t3 __I;~ ~j!~-~-~~(l)!!?!a~~~ 
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ozz917-o3 ·s/26795-TO:so --s0:063::001:ss -x-----------x X I X 
022917-04 6/26195-10:50 SD-003-001-SS . x· c___ X 
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• • ) JLE2 
ER Site 96: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT 

T1096-TB-012-00Q..W METHYLENEvHLUKIUc 7.51! £ 
T1 096-TB-013-000-S ACETONE 19.7 J 20 
T1096-TB-014-000-W METHYLENE CHLORIDE 7.1 2 
T1 096-TB-0 15-000-S ACETONE 13.7 JB 50 
T1 096-TB-016-000-S ACETONE 17.5 JB 20 
T1 096-TB-0 17 -ODO-S ACETONE 23 20 
T1 096-TB-017 -000-S METHYLENE CHLORIDE 2.48 J 10 
T 1 096-TB-018-000-W METHYLENE CHLORIDE 6.55 2 
T 1 096-TB-020-0DO-S ACETONE 11.7 J 20 
T1 096· TB-020-000-S METHYLENE CHLORIDE 9.66 JB 10 

J = esUmated value 
8 = detected In the blank 

Page4 

UNIT OF 
MEASURE 

ug/1 
ug/kg 
ug/1 

uglkg 
uglkg 
ug/kg 
ug/kg 
ug/1 

ug/kg 
uglkg 

·,4a • ) 



e 
j 

e 
faLE 3 

)-
ER Site 96: Detected SVOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
Subsurface Soil 

T1096-GP-011-006-S 15-JUN-95 PHENANTHRENE 1720 328 ug/kg 
T1096-GP-011-006-S 15-JUN-95 FLUORENE 339 328 uglkg 
T1096-GP-011-006-S 15-JUN-95 FLUORANTHENE 1850 328 uglkg 
T1096-GP-011-006-S 15-JUN-95 BENZO(A)PYRENE 1010 328 uglkg 
T1 096-GP-011-006-S 15-JUN-95 CHRYSENE 916 .328 uglkg 
T1 096-GP-011-006-S 15-JUN-95 BENZO(K)FLUORANTHENE 584 328 uglkg 
T1 096-GP-011-006-S 15-JUN-95 BENZO(A)ANTHRACENE 922 328 uglkg 
T1 096-GP-011-006-S 15-JUN-95 ANTHRACENE 598 328 ug/kg 
T1 096-GP-011-006-S 15-JUN-95 DIBENZOFURAN 196 J 328 ug/kg 
T1096-GP-011-006·S 15-JUN-95 PYRENE 1680 328 ug/kg 
T1096-GP-011-006-S 15-JUN-95 NAPHTHALENE 292 J 328 ug/kg 
T1 096-GP-011-006·5 15-JUN-95 INOEN0(1,2,3-CD)PYRENE 490 328 ug/kg 
T1096-GP-011-006-S 15-JUN-95 BENZO(B)FLUORANTHENE 1120 328 uglkg 
T1096-GP-011-006·S 15-JUN-95 BENZO[GHI]PERYLENE 423 328 ug/kg 
T1096-GP-011-006-S 15-JUN-95 ACENAPHTHENE 303 J 328 ug/kg 
T1 096-GP-015-005-S 15-JUN-95 PYRENE 208 J 333 ug/kg 
T1 096-GP-015-005-S 15-JUN-95 FLUORANTHENE 2.54 J 333 uglkg 
T1 096-GP-021-004-S 16-JUN-95 BIS(2·ETHYLHEXYL)PHTHALA TE 336 328 ug/kg 
T1096-GP-031-005·S 20-JUN-95 PYRENE 186 J 333 ug/kg 
T1 096-GP-031-005·5 20-JUN-95 FLUORANTHENE 190 J 333 ug/kg 
T1 096-GP-034-004-S 21-JUN-95 PHENANTHRENE 446 333 uglkg 
T1 096-GP-034-004-S 21-JUN-95 BENZO(B)FLUORANTHENE 269 J 333 ug/kg 

' 

T1 096-GP-034-004-S 21-JUN-95 PYRENE 393 333 ug/kg 
T1 096-GP-034-004-S 21-JUN-95 FLUORANTHENE 493 333 ug/kg 
T1 096-GP-034-004-S 21-JUN-95 CHRYSENE 183 J 333 ug/kg 

I Duplicate 
I T1 096-GP-012-006-S 15-JUN-95 PHENANTHRENE 526 326 uglkg 
T1 096-GP-012-006-S 15-JUN-95 PYRENE 543 326 uglkg 
T1 096-GP-012-006-S 15-JUN-95 BENZO(B)FLUORANTHENE 266 J 326 ug/kg 
T1096-GP-012-006-S 15-JUN-95 BENZO(A)PYRENE 244 J 326 uglkg 
T1096-GP-012-006-S 15-JUN-95 BENZO(A)ANTHRACENE 229 J 326 uglkg 
T1096-GP-012-006-S 15-JUN-95 CHRYSENE 263 J 326 ug/kg 
T1 096-GP-012-006-S 15-JUN-95 FLUORANTHENE 647 326 ug/kg 
T1 096-GP-032-005-S 20-JUN-95 PHENANTHRENE 303 J 326 ug/kg 
T1096-GP-032-005-S 20-JUN-95 BENZO(B)FLUORANTHENE 267 J 326 ug/kg 
T1096-GP-032-005-S 20-JUN-95 . ~. __ ~@ZO(AJPYRENE _ 

~ 

231 J 
-. 

326 
~ 

- ug/kg~ - ~ 
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ER Site 96: Detected SVOC Analytical ~ .... ults for Subsurface Soli and Sediment Samples 

SAMPLE AMOUNT REPORTING 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT 

T 1 096-GP-032-005-S 20-JUN-95 FLUORANTHENE 577 326 
T 1 096-GP-032~005-S 20-JUN-95 BENZO(A)ANTHRACENE 228 J 326 
T1 096-GP-032-005-S 20-JUN-95 BENZO[GHI]PERYLENE 199 J 326 
T1 096-GP-032-005-S 20-JUN-95 INDEN0(1,2,3-CO)PYRENE 186 J 326 
T1096-GP-032-005-S 20-JUN-95 PYRENE 505 326 

Sediment 
T1096-SD-001·001-SS 26-JUN-95 BENZO(A)PYRENE 2730 J 3260 
T1 096-SD-001-001-SS 26-JUN-95 PHENANTHRENE 2370 J 3260 
T1 096-SD-00 1-001-SS 26-JUN-95 BENZO(B)FLUORANTHENE 3650 3260 
T1096-SD-001-001·SS 26-JUN-95 BENZO(A)ANTHRACENE 2240 J 3260 
T1096-SD-001-001-SS 26-JUN-95 FLUORANTHENE 4970 3260 
T1096-SD-001-001-SS 26-JUN-95 PYRENE 5560 3260 
T1096·SD-001-001-SS 26-JUN-95 CHRYSENE 3190 J 3260 
T1 096-SD-002-001-SS 26-JUN-95 PHENANTHRENE 3270 J 3310 
T1 096-SD-002-001-SS 26-JUN-95 FLUORANTHENE 5840 3310 
T1096-SD-002-001-SS 26-JUN-95 BENZO(A)ANTHRACENE 2620 J 3310 
T1096-SD-002·001·SS 26-JUN-95 PYRENE 7170 3310 
T1096-SD-002-001-SS 26-JUN-95 CHRYSENE 3780 3310 
T1 096-S0-002-001-SS 26-JUN-95 BENZO(B)FLUORANTHENE 4610 3310 
T1 096-SD-002-001-SS 26-JUN-95 BIS(2·ETHYLHEXYL)PHTHALA TE 2140 J 3310 
T1 096-SD-003-001-SS 26-JUN-95 PHENANTHRENE 7610 3230 
T109B-SD-003·001-SS 26-JUN-95 PYRENE 18800 3230 
T1 096-SD-003-001-SS 26-JUN-95 BENZO[GHI]PERYLENE 4240 3230 
T1 096-SD-003-001-SS 26-JUN-95 FLUORANTHENE 14500 3230 
T1 096-SD-003-001-SS 26-JUN-95 815(2-ETHYLHEXYL)PHTHALA TE 12800 3230 
T1096-SD-003·001-SS 26-JUN-95 CHRYSENE 11500 3230 
T1096-SD-003.001-SS 26-JUN-95 INDEN0(1,2,3-CD)PYRENE 3970 3230 
T1096-SD-003-001-SS 26-JUN-95 BENZO(A)ANTHRACENE 7070 3230 
T1096-SD-003-001-SS 26-JUN-95 BENZO(K)FLUORANTHENE 3880 3230 
T 1 096-SD-003-001-SS 26-JUN-95 BENZO(B)FLUORANTHENE 12400 3230 
T 1 096-SD-004-001-SS 26-JUN-95 BENZO(A)ANTHRACENE 7900 3240 
T 1 096-SD-004-001-SS 26-JUN-95 PHENANTHRENE 8010 3240 
T1 096-SD-004-001-SS 26-JUN-95 ANTHRACENE 1710 J 3240 
T 1 096-SD-004·00 1-SS 26-JUN-95 BENZO[GHI]PERYLENE 3450 3240 
T1 096-SD-004·001-SS 26-JUN-95 CHRYSENE 9260 3240 
T1096-SD-004-001-SS 26-JUN-95 FLUORANTHENE 13700 3240 
T1096-SD-004-001-SS 26-JUN-95 BENZO(B)FLUORANTHENE 11900 3240 
T1 096-SD-004-001-SS 26-JUN-95 PYRENE 17600 3240 
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ER Site 96: Detected SVOC Analytical Results f'or Subsurface Soil and Sediment Samples 
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SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-S0-004-001-SS 26-JUN-95 INDEN0(1 ,2,3-CD)PYRENE 3380 3240 ug/kg 

T1 096-SD-004-00 1-SS 26-JUN-95 BENZO(K)FLUORANTHENE 3660 3240 uglkg 
T 1 096-SD-005-001-SS 26-JUN-95 PHENANTHRENE 5140 3330 ug/kg 
T 1 096-SD-005-00 1-SS 26-JUN-95 BENZO[GHI]PERYLENE 2720 J 3330 ug/kg 
T1 096-SD-005-001-SS 26-JUN-95 INDEN0(1,2,3-CD)PYRENE 2650 J 3330 ug/kg 

T1096-SD-005-001-SS 26-JUN-95 BENZO(K)FLUORANTHENE 2500 J 3330 ug/kg 

T1 096-SD-005-001-SS 26-JUN-95 PYRENE 13500 3330 ug/kg 
T1096-SD-005-001-SS 26-JUN-95 BENZO(A)ANTHRACENE 5280 3330 ug/kg 
T 1 096-SD-005-001-SS 26-JUN-95 CHRYSENE 8520 3330 uglkg 
T1096-SD-005-001-SS 26-JUN-95 FLUORANTHENE 10600 3330 ug/kg 
T1096-SD-005-001-SS 26-JUN-95 BENZO(B)FLUORANTHENE 9730 3330 ug/kg 
T1096-SD-010-001-SS 26-JUN-95 BIS(2-ETHYLHEXYL)PHTHALA TE 3300 332 uglkg 
T1096-SD-015-001-SS 26-JUN-95 PYRENE 198 J 329 ug/kg 
T1096-SD-015-001-SS 26-JUN-95 BIS(2-ETHYLHEXYL)PHTHALA TE 5280 1320 ug/kg 
T1096-SD-016-001-SS 26-JUN-95 PHENANTHRENE 423 328 ug/kg 
T1 096-SD-016-001-SS 26-JUN-95 PYRENE 665 328 ug/kg 
T1096-SD-016-001-SS 26-JUN-95 FLUORANTHENE 439 328 uglkg 

T1096-SD-016-001-SS 26-JUN-95 CHRYSENE 196 J 328 uglkg 
T1 096-SD-021-001-SS 27-JUN-95 PYRENE 409 325 ug/kg 
T1096-SD-021-001-SS 27-JUN-95 BENZO(B)FLUORANTHENE 335 325 uglkg 
T1 096-SD-021-00 1-SS 27-JUN-95 FLUORANTHENE 395 325 uglkg 
T1096-SD-021-001-SS 27-JUN-95 BENZO(A)PYRENE 174 J 325 ug/kg 
T1 096-S0-021-001-SS 27-JUN-95 PHENANTHRENE 188 J 325 ug/kg 
T1 096-SD-029-001-SS 27-JUN-95 PYRENE 288 J 327 uglkg 
T1 096-SD-029-001-SS 27-JUN-95 BENZO(B)FLUORANTHENE 206 J 327 ug/kg I 

T1096-SD-029-001-SS 27-JUN-95 . BENZO(K)FLUORANTHENE 240 J 327 ug/kg i 
T1096-SD-029-001-SS 27-JUN-95 PHENANTHRENE 228 J 327 ug/kg 
T1096-SD-029-001-SS 27-JUN-95 FLUORANTHENE · 317 J 327 ug/kg 

Duplicate 
T1 096-SD-008-001-SS 26-JUN-95 PYRENE 207 J 328 uglkg 

Equipment Blanks 
T1 096-EB-001-000-W 818(2-ETHYLHEXYL)PHTHALATE 44.5 10 

J "' estimated value 
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SAMPLE NUMBER 

Subsurface Soli 
T1 096-GP-055-005-SS 

Sediment 
T1 096-SD-001-001-SS 
T1 096-SD-002-001-SS 
T1 096·80-002-001-SS 
1'1 o96~so-oo3-oi:i1-ss ... . . . 
T1 096-SD-004-001-SS 
r1 o96-so-oo5~oo1-ss 
t1 o96~so~oos~oo1 ~ss 
·f1 o96-SD·007-oo1-ss 
T1 096-SD-009-001-SS 
T1 096-SD-01 D-001-SS 
T1 096-S0-011-001-SS 
T1 096-SD-011-001-SS 
T1 096-SD-013-001-SS 
T1 096-SD-014-001-SS 
T1 096-SD-016-001-SS 
T1 096-SD-017-001-SS 
T1 096-SD-018-001-SS 
T1 096-SD-019-001-SS 
f1 og(;:sD-019-001-SS 
T1 096-SD-020-001-SS 
T1 096-SD-021-001-SS 

Duplicate 
T1 096-SD-008-00 1-SS 

J == estimated value 

~ 1. -E 4 
ER Site 96: Detected PCB Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING 
DATE COMMON NAME DETECTED NOTATION LIMIT 

17-Jul-95 AROCLOR 1260 33.9 J 41.6 

26-JUN-95 AROCLOR 1260 94.1 41 
26-JUN-95 AROCLOR 1254 164 41.1 
26-JUN-95. 

.... .. . . . .. 
AROCLOR 1260 196 41.1 ····-- ---· .. - .. -. 

. fi6Cvci-I[6FIINATEb BIPHE"f.JYLS 1262· 
-- . -·· '. " .. . -- . ---- .... -~-- . 

26-JUN-95 91.7 40.9 
26-JUN-95- POLYCHLORINATED BIPHENYLS 1262 

···--·-- .... 
97.6 41.4 

26-Ju"N-95- -POLYCHLORiNATED BIPHENYLS 1262. 
·- .. - ........ ----------------- __________ .. ., .......... 

36.3 J 40.6 -- ... ----------··-- -.- ' .......... ' .... ·- -- .. -. --· - . . . .. " .. - --····--·-····- . . 

26-JUN-95 POLYCHLORINATED BIPHENYLS 1262 95.5 41.6 
26-JUN-95 .. . POLYCHLORINATED BIPHENYLS 1262 

.... . . ·- -- ........ . . . . ·- -- .. - .. 

75.7 41.6 
. POLYCHLORINATED BiPHENYLS 1262 

- .... -. 
26-JUN-95 64.7 41 
26-JUN-95 POLYCHLORINATED BIPHENYLS 1262 122 41.5 
26-JUN-95 AROCLOR 1254 36.3 J 41.4 
26-JUN-95 POLYCHLORINATED BiPHENYLS 1262 197 41.4 
26-JUN-95 POLYCHLORINATED BIPHENYLS 1262 70 41.6 
26-JUN-95 POLYCHLORINATED BIPHENYLS 1262 62.8 40.6 ... 

· AROCLOA 126o 
... - ·--- ·-· 

26-JUN-95 66.3 41.1 
AROCLOR 1260 

-· -
27-JUN-95 58.4 40.5 

AF!ocu:m 1260 
. ··- .... -

27-JUN-95 55.2 40.8 
27-JUN-95 AROCLOR 1260 49.5 40.5 -. . -

Ai=ioci..oi=l 1254 
- . 

27-JUN-95 45.8 40.5 
27-JUN-95 

.. 
AROCLOR 1260 47.4 41.1 

27-JUN-95 AROCLOR 1260 163 40.4 

26-JUN-95 POLYCHLORINATED BIPHENYLS 1262 146 41.3 
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ug/kg 

. ug/kg , 

. .- ~~~~t . .I 
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ER Site 96: Metal Analytical Results for Subsurface Soil Samples 

SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nii.TE liMIT UI::A!::IU:U:: 

T1 096-GP-001-009-S 13-JUN-95 ALUMINUM 9030 B 1.17 rng/kg 
1

. ANTIMONY 
-- ------~- ..... . .. ... 

T1 096-GP-001-009-S 13-JUN-95 0.219 J - -0.093!}_ ... ...... rnglkg 
T1 096-GP-001 ~009-S 13-JUN-95 ARSENIC 2.94 0.182 . rn91kg .... 
T1 096~GP~001 ~009-S --··· BARIUM .. -- ...... -- .. ---··········--

- -· m.g/kg .... 13-JUN-95 95.7 B 0.0065 
r1 o96-GP-oof:oo9~s -13~JUN-95 ... - BEAYLLIUf..f -

.. ·- ... . . - -·--·- -- '·-. ---------
0.496 0.0011;:! mg/kg 

T1 096-GP-001-009-S 13-JUN-95 CADMIUM 0.0048 u 0.00951 __ ~ngtk,g ---· 
T1 o9ii-GP-oo1-oo9-s 

---- .. - .. --. ·- .. ·-··CALCIUM - - .. -- . ------- ----··· -·· -·· ------
13-JUN-95 58800 B 9.8 _____ rngtkg 

r1 o96-Gr:oo1 :oo9:s --13-JUN:s5· -- CHROMIUivi" 
--···· --- -.. -------

10.7 B 0.0584 __ mg/kg _. 
--13~JUN-95 

..... . ,.. ·······- ··--··· - ..... -
T1 096-GP-001-009-S COBALT 11.4 0.0172 mg/kg 
T1 096-GP-001-009-S 13-JUN-95 COPPER 8.39 .. 0.0528 __ rnglkg __ 

T1 09a:(;p:oo1 ~669-s 
---·-·· - . - - - - ---- iRON. - -- ----~-- -- --- -------- ··-·· ----=:- --------

13-JUN-95 14400 0.99 _ mglkg_ .. 
. -· ... - ... ····-- ·-··- ·--· .. --.- . ··-· .. -·-· -· ' ······ ... . -------- ·- - - - . ... ·-···---- ·----··· ~----

T1 096-GP-001-009-S 13-JUN-95 LEAD 5.67 0.111 .... rngtkg 
T1 096-GP~001-009-S 

. . . . . . . -----· .. ·~··- ... ··- .... --··-
13-JUN-95 MAGNESIUM 4990 B 1.15 mglkg 

T1 096-GP-001-009-S 13-JUN-95 MANGANESE 256 B 0.00943 ___ .rngt~g ____ 

T1 o96-GP-ooi" -oo9~s 13-JUN-95- ..... MERCURY···. 
_______ , ····- ..... ·--------

=o,oo2o~=' 0.0322 8 _ mg/kg 
T1 096-GP-ocif-669-s 

................ . ' . . ..... _ . .. ...... 
13-JUN-95 NICKEL 23.4 0.0791 . mglkg. 

T1 096-GP-oo1-009-S POTASSIUM 
. ..... . -

_____ mglkg 13-JUN-95 1370 0.63 . .. . ... . ·----· ......... 
T1 096-GP~001-009-S . 13-JUN-95 . SELENIUM 0.758 0.14 mg/kg _ 
r1 o96-Gi5-oo1--669-s 

. -·· - . - . . ..... 
·:=::-a.244:·-~--13-JUN-95 SILVER 0.122 u . mglkg 

t1 o96~GP~o0f-oog~s 13-JUN-95 SODIUM 152 B 1.53 _ mglkg --··--·· ' ·--· -· 
T1 096-GP--001-009-S 13-JUN-95 .. _THALLIUM __ 2.03 . ---· 0.203 __ mglkg _____ 
r1 o9s-GFi~oo1-oo9~s 13~juN:9s · _ V_Af\JADIUM ____ . ---26.5--- 8 ·:= __ o~qgg~_=-_·: __ mg/kg ____ 
.. . . . . . . .. . -- ... ' ..... --. ·-. --· ·- ....... ----------. -- .... ··-----~-

T1 096-GP-001-009-S 13-JUN-95 ZINC 28.2 B 0.265 .. mg/kg 
T1 096-GP-002-004-S 13-JUN-95 ALUMINUM 9420 8 1.17 mglkg 
T1 096-GP-002-004-S 13-JUN-95 ANTIMONY 0.158 J . 0.0939. ____ 111911<9- .. 
r1 o96~GP-oo2-oo4~s ····-- ·· ARSEf..uc ·· ·- - . . -. -·. . . ....... ·----------- -- ... --

13-JUN-95 2.94 0.182 mg/kg 
-·· 

T1 096-GP-002-004-S 13-JUN-95 BARIUM 125 B 0.0065 mg/kg 
T1 096-GP-002-004-S 13-JUN-95 BERYLLIUM 0.479 J 0.00112 _ mglkg 

T1 096-G P-002-004-S 13-JUN-95 CADMIUM 0.0048 u 0.00951 ... _mglkg ..... . ·-· . 
T1 096-GP-002-004-S 13-JUN-95 CALCIUM 24100 B 9.8 .. mglkg 
T1 096-GP-002-004-S 

- . -.. -· . . . .. 
13-JUN-95 CHROMIUM 10.6 B 0.0584 mglkg ... ... ' ·- . 

T1 096-GP-002-004-S 13-JUN-95 COBALT 5.7 -- 0,0_1??. __ rnglkg- --
T1 096-GP-002-004-S 13-JUN-95 . ___ QOPPER _- . _: 8.43· -- 0,9§~8 __ __ .rn9'kg _ . 
t1o9e-GP-oo2-oi:i4-s 

. ... .. .. ... -- -- --- ........ -· -· 
13-JUN-95 IRON 14900 0.99 mg/kg 

1'1 oga:Gr-oo2-oa4:s -
. . .. . -· .. ·-· .. ' .... 

13-JUN-95 LEAD 6.77 0.111 mg/kg. 
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1
- SAMPLE l COMMO_ N NAMEl AMOUNT I NOTATION I DETECTION I UNIT OF 

SAMPLE NUMBER __ DATE _ ___ _ __ __ DET.ECTED I IMIT MI=A!':IIRE 
T1096-GP-002-004-S 13-JUN-95 MAGNESIUM- ---5100 l3 1.15 mglkg 
T1096-GP-002-004-S 13-JUN-95 MANGANESE 277 B 0.00943 mg/kg 
T1096-GP-002-004-S 13-JUN-95 MERCURY 0.0243 JB _. _0.002~1 mg/kg 
T1096:GP-002:0Q4:S __13Y.l,JN·9~ .......... NIGK.~k .... _______ 13,2_ _ .. ___ _. _ _ __ (),()7!:11 ___ ____ rnglkg __ .. 
T1096-GP,-OO?:.Q04-~ J~:JUN-95 ____ P,O'fASSiljf\.1_ _ __ 1770 __ . __ _ ____ 0,6~--- _ ... 1119/kg 
T1096-GP-002-004-S 13-JUN-95 SELENIUM 0.755 . _ . __ 0.14__ _ __ rng/kg ___ _ 
T1 096-GP-OO?:QQ1~S _1 :J.:Jl)N-95 . __ $1L YEA.. . . . ... __ 0.122. .. ... .. _U _ _ 0,244 ____ _ __ ll\glkg ... 
T1096-Gf'~OO~·Q01:§_1?..JUN-95 ... SODIUM 86.6 B ... _____ 1.5~ ...... _ mg/~g __ 
T1 096-GP_-002-004:S __ 13-JUN-95 THALLIUf'v1. .. . .. _1.89 ... . . .. ........ ____ 0,20? _____ __ __ rn91k.9 __ _ 
T1096-GP-002-004-? .. P:J!JN-95 VANADIUM __ 26.9_ ... .£L ____ Q,Q~!!_- ___ rng/kg __ 
T1096-GP-002-004-S 13-JUN-95 ZINC . 33.9 B 0.265 . . mglkg 
n o96-GP~oo3-oo6~s ·_:;3:JIJN-95 ---_-.A.i..uMINUM -- ·· · ·--- 949o ·· ---- s --··- -~~~Q'(_ -· -~>i9tkg ~-
T1096-GP-oo3-oae-s 13-JUN-95 ANTIMONY 0.105 J ___ 0.0939 _ mglkg 
T1 096-GP-003-006-S _13-JUI'J-95 . ARSENIC 3.24 ... . .. _ __ __ 0,18~------- ____ rng/kg _ 
T1 096-GP-()03:0Q6-~ __13:-JLIN-95 _____ BARIUM _ __1 ~1_ _ .. ···-·-· E3__ ... __ Q.(J(J!,'~---- __ rng/kg 
T1 096-GP-003-006-S 13-JUN-95 BERYLLIUM 0.504 0.00112 mg/kg 
T1096-GP-003-006~S 13-juN-95 CADMIUM . 0.004tf U 0.00951 .. mg/kg 
T1096-GP-003-006-S 13-JUN-95 CALCIUM .. 3~?00 B 9.8_ _ .. rn9/kg 
T1096-GP-003-006-S 13-JUN~95 _ CHROMIUM 10.2 _ B . 0.0584 mg/kg 
T1o9a-GF':oo3-0o!l-s ~ii:.it.iN-95 · ·ci-fF!oMIIJM (iiif -- -o.44 · ---- · ------- --~: 6~1 :·--- ---:-iii9tkg--
T1 096-GP-003-006-S 13-JUN-95 COBALT 11.7 0.017? . mg/kg 
T1096-GP-003-006-S 13-JUN-95 COPPER 8.64 0.0528 mg/kg 
T1096-GP-003-006-S 13-JUN-95 IRON 13000 0.99 mg/kg 
Tl096-GP-003-006-S 13-JUN-95 LEAD 6.7 . . 0.111- ....... mg/kg 
r1 o96-GP-oo3-od6-s 13-JuN-95 ·· MAGNEsiuM · · s·3aa· .. -- a ..... · -~~--~ 1.1 i;:-: __ : : _ r11gtkg . 
T1096-GP-003-006-S 13-JUN-95 MANGANESE 262 B 0.00943 mg/kg 
T1096-GP-003-006-S . 13-JUN-95 . MERCURY 0.0223 JB 0.00225 .. mg/kg . 
T1096-GP-003-006·S 13-JUN-95 NICKEL 27.9 0.0791 mg/kg 
T1096-GP-003-006-S 13-JUN-95 POTASSIUM 1670 0.63 mg/kg 
T1096-GP-003-006-S .13-JUN-95 SELENIUM 0.547 0.14 mg/kg 
T1096-GP-003-006-S 13-JUN-95 SILVER 0.122 U 0.244 mg/kg 
T1 096-GP-003-006-S 13-JUN-95 SODIU-M 100 B 1.53 mg/l<g 
T1 096-GP-003-006-S 13-JUN-95 THALLIUM 1.63 0.203 mglkg 
T1096-GP-003-00S-S 13-JUN-95 VANADIUM 25.3 B 0.0229 mg/kg 
T1 096-GP-003-006-S 13-JUN-95 ZINC 34.2 B ... . 0.265 _ . . . mglkg .... 
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SAMPLE NUMBER 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-00S-S 
T1 096-GP-004~005-S 
T1 096-GP-004-005-S . . 
T1 096-GP-004-005-S 
r1 o96-GP-oo4-oci5-s 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S ·- - .. 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-00S-S 
T1 096-GP-004-005-S 
T1 096-GP~004-005-S 
T1 096-GP-004-005-S 
T1 096-G P-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-004-005-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096·GP-oo5-i:io6-s 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-006-S 
T1 096-GP-005-00B-S 

-\ .t.BLE5 
ER Site 96: Metal Analytical Results for Subsurface Soil Samples 

SAMPLE COMMON NAME AMOUNT NOTATION DETECTION 
nATE IIUIT 

13-JUN-95 ALUMINUM 6080 B 1.17 . . .. 
13-JUN-95 ANTIMONY 0.322 J 0.0939 

13-JUN-95 ARSENIC 3.04 0.182 
13-JUN-95 BARIUM 145 B 0.0065 

13-JUN-95 BERYLLIUM 0.309 J 0.00112 

13-JUN-95 CADMIUM 0.0048 u 0.00951 

13-JUN-95 CALCIUM 41400 B 9.8 

13-JUN-95 CHROMIUM 5.93 B 0.0584 
-·· " . -

.. 13-JUN-95 
... 

COBALT 2.98 0.0172 
13-JUN-95 COPPER 4.9 0.0528 

13-JUN-95 IRON 7230 .. 0.99_ . ... 
-13-JUN-95 LEAD 3.84 0.111 .. 

13-JUN-95 MAGNESIUM 2710 B 1.15 

13-JUN-95 MANGANESE 90.1 B Q,00943 ... 
MERCURY 

.... -. 
13-JUN-95 0.0237 JB .. 0.00216 

13-JUN-95 NICKEL 11 ii0791 .... 
13-JUN-95 POTASSIUM 916 0.63 

13-JUN-95 SELENIUM 0.394 J 0.14 

13-JUN-95 SILVER 0.122 u . 0.244 

13-JUN-95 SODIUM 70.6 B 1.53 

13-JUN-95 THALLIUM 0.751 J 0.203 
13-JUN-95 VANADIUM 16.3 B 0.0229 
13-JUN-95 ZINC 16.8 B 0.265 

13-JUN-95 ALUMINUM 4520 B 1.19 
13-JUN-95 ANTIMONY 0.204 J 0.0958 

13-JUN-95 ARSENIC 1.02 0.186 .. . ··- ......... 
13-JUN-95 BARIUM 49.7 B 0.00663 

I . 13-JUN-95 BERYLLIUM 0.256 J 0.00114 

13-JUN-95 CADMIUM 0.0049 UB 0.0097. 

13-JUN-95 CALCIUM 19700 B 2 

13-JUN-95 CHROMIUM 4.25 8 0.0596 

13-JUN-95 COBALT 4.19 B 0.0176 
13-JUN-95 COPPER 5.91 0.0539 

13-JUf\J-95. IRON 8990 B 1.01 

13-JUN-95 LEAD 3.91 0.113 
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UNIT OF 
Ml=.d~IIRP 

- IT\Q/kg. 
. .. mg/kg 
.. mg/kg 

___ mg/kg -·. 
. mg/kg 

.. mg/kg ... 
1 

mg/kg 
. mg/kg .I 

mg/kg 
mglkg 

... mg/kg. _ 
mg/kg I 

. . mg/kg 
..... rn91~g .... _ 
. - !TIQ/kg 

. . mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg!kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

.. m.g/kg 
mg/l<g • 
mg/kg 
mg/kg 
mglkg 
mg/kg 
mglkg 
mg/kg 

. mg/kg. 
mglkg 
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SAMPLE I COMMON NAME I AMOUNT I NOTATION I DETECTION I UNIT OF 
SAMPLE NUMBER I DAT_E DEIECIED I IMIT MEASUB~ 
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ER Site 96: Metal Analytical Results for Subsurface Soil Samples 

SA .. MPLE I COMMON NAME I AMOUNT I NOTATION I DETECTION I UNIT OF 
SAMPLE NUMBER I DAIE.__ DETECTED liMIT MEASUBE 
T1 096-GP-007-068-S 14~JUN-95 ALUMINUM 8630 _1.19 mg7kg 
T1096-GP-007-008-S 14-JUN-95 ANTIMONY 0.647 JB __ 0.0958 mglkg .. 
T1096-GP-007-008-S 14-JUN-95 ARSENIC 3.54 B 0.186 mg/kg 
T1096-GP-007·008-S 14-JUN-95 BARIUM .136 B 0.00663 mg/kg 
T1096-GP-007-008-S 14~UN-95 BERYLLIUM 0.422 J 0.00114 mg/kg . 
T1096-GP-007-008-S 14-JUN-95 CADMIUM 0.0049 UB 0.0(197 . .. _ rng/kg_ 
T1096-GP-QQ?:QQ~-S 14-JUN-95_ _ CALCIUI\tl_ 44~00... ...B ..... _____ 2 ___ _ __ rng/kg 
T1096-GP-007-008-S 14-JUN-95 CHROMIUM 7.69 B 0.0596 . mg/kg 
T1096·GF'-oo7-00S-S 14~JUN-95 ... COBALT 4.13 . . -·o:o171i··· ........ mg/kg --
i'1696~GP:oo7~6oa:s·--·14-jiJN:ss- ·· - cor>rEFI - 6.89 ·- ·-- s -- · ···a.os39 ·· mglkg . . . . 

T10~f):G~:007-9Q~:~ J4:JUN-9? __ . __ IRON 11000 B ........ _1.D1 ___ . . mglkg .. 
T1096-GF'_-()07-008~§3 14-JUN-95. __ . JEA[).. 6.09 . ... ___ 0.106 .. __ ..... !TlQ/kg __ 
TJO~f>:G~()97.-9.98.:§ ....:!.4:~\--!~:~?. -~·t~(3NEf?IUM__ .... _:36_10 __ ... _. ___ ..... _Q,!??.~--- _ rn9/l<g __ 
T1096-GP-OONJ08-? 14-JUN-95 .. MANGANESE 162 B 0.00962 .. mg/kg .. 
T1096-GP-007-008-S 14-JUN-95 MERCURY 0.0325 B 0.00215 mg/kg 
T1096-GP-007-008-S . 14-JUN-95 ... __ NICKEL. 6.33 B _ . _:_o,oaoi .. : mglkg_. 
T1()96·G~:()07,·0Q8:S. J4-J!,JN·9~ .. ___ F'_QTA.SS.IUM _1570_ . ___ J3 .... . __ 9,~4~ ......... ___ !Tlglkg __ 
T1096-GP-007-008-S 14-JUN-95 SELENIUM 0.632 B . _0.143 ... mgf!<g ... 
T1096-GP-007:QO~-l3 .. 14:JUI'J-95 _____ 8![-VE:R _ 0.125 __ .. U ........ .0::~1~-- __ .. rnglkg 
T1096-GP-007:008-S 14-JUN-95 SODIUM 121 B 1.5Ei mg/kg 
T1 096-GP-007-008-S 14-JUN-95 · THALLIUM ·1.63 ... · 0.207 mgtkg 
T1096-GP-007·008-S 14-JUN-95 VANADIUM 25 0.0234 mg/kg 
T1096-GP-007-008-S 14-JUN-95 ZINC 23.4 0.27 mg/kg 
T1096-GP-008-008-S . 14-JUN-95 ALUMINUM 4820 .... - 1.19.. mg/kg 
T1096-GP-008·008-S 14-JUN-95 ANTIMONY 0.227 JB 0.0958 mg/kg 
T1096-GP-008-008-S 14-JUN-95 ARSENIC 3.25 B 0.166 mg/kg 
T1096-GP·!JOB-00.?:§ _14-~UN-95 _B,(\RIUM___ .. _113 ....... B ·-·- ____ Q,QQ~6~--- !TlQ/kg ... . 
T1 096-GP-008-008-S 14-JUN-95 BERYLLIUM 0.325 J 0.00114 mg/kg 
T1096-GP-008-008-S 14-JUN-95 CADMIUM 0.434 JB 0.0097 mglkg 
T1096-GP-008-008-S 14-JUN-95 CALCIUM 32400 B 2 mg/kg 
T1096-GP-008-008-S 14-JUN-95 CHROMIUM 5.7 B 0.0596 mglkg 
T1 096-GP-008-008-S 14-JUN-95 COBALT 3.05 0.0176 mglkg 
T1096-GP-008-008-S 14-JUN-95 COPPER 4.52 B 0.0539 mg/kg 
Ti096-GP-008-008-S 14-JUN-95 IRON 6690 B 1.01 . mglkg 
T1098-GP-008-008-S 14-JUN-95 LEAD 4.61 0.113 mg/kg. 
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SAMPLE I COMMON NAME 
SAMPLE NUMBER I OAT!= 

AMOUNT I NOTATION I DETEC~ON I MUNIT OF .. 
:0_ . I !M EASUBE, 

T1096-GP-008-008-S 14~JUN-95 MAGNESIUM 
T1096-GP-008-008-S 14-JUN-95 MANGANESE 
T109B:GP-oos-oo8-s --14-JLJN~95 MERCURY -
T1096-GP-008-008-S 14-JUN-95 NICI<EL 
T1096-GP-008-008-S 14-JUN-95 POTASSIUM 
T1096-GP-008-008-S 14-JUN-95 SELENIUM 
T1 096-GP-008-00B-S 14-JUN-95 SILVER 
T1096-GP-008-008-S 14-JUN-95 SODIUM 
t1o96-GP-oo8-oo8:s 14-JUN-95 ---THALL!UM 
T1098-GP-008-008-S 14-JUN-95 VANADIUM 
t1 096~GP-oila~ooa:s .14-JLJN-95. . ... - ZINC 
'r1 o96-GP~oo9-il1 o:s . i 4~JLJN-95. -.. -AlUMINUM 
T109e:GP-009-ri1o~s 14~JUN-9S ANTIMONY -
T1096-GP-009-010-S 14-JUN-95 ARSENIC 
T1096-GP-009-010-S 14-JUN-95 BARIUM 
T1 096-GP-009-0i 0-S 14-JUN-95 BERYLLIUM 
T1 096-GP-009-01 0-S 14-JUN-95 CADMIUM 
T1096-GP-009-01ri~S 14-JUN-95 CALCIUM 
T1096-GP-009-010-S 14-JUN-95 CHROMIUM 
T1 096-GP-009-01 O-S 14-JUN-95 CHROMIUM (VI) 
T1 096-GP-009-01 O-S 14-JUN-95 COBALT 
T1096-GP-009-010-S 14-JUN-95 COPPER 
T1096-GP-009-010:S 14-JUN-95 IRON 
T1 096-GP-009-0i 0-S 14-JUN-95 LEAD 
T1 096-GP-009-«?Hl~S . 14-JUN-95 MAGNESIUM 
T1096-GP-009-010-S 14-JUN-95 MANGANESE 
T1096-GP-009-010-S 14-JUN-95 MERCURY 
T1096-GP-009-Q10-S 14-JUN-95 NICKEL 
T1096-GP-009-010-S 14-JUN-95 POTASSIUM 
T1096-GP-009-010-S 14-JUN-95 SELENIUM 
T1 096-GP-009-01 0-S 14-JUN-95 SILVER 
T1096-GP-009-010-S 14-JUN-95 SODIUM 
T1 096-GP-009-01 0-S 14-JUN-95 THALLIUM 
T1096-GP-009-010-S 14-JUN-95 VANADIUM 
T1096-GP-009-010-S 14-JUN-95 ZINC 
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2530 
121 

0.0121 
27.9 
760 

0.368 
0.125 

0.235 mg/kg 
B 0.00962 mg/kg 
Js -·- ·--o.oo22a- mg/kg · 

B 0.0807 mg/kg 
B 0.643 mglkg 

JB 0.143 mg/kg 
u 0.249 mg/kg 

49.5 B 1.56 . _mglkg ·--
0.967: - · J ~ .. - ~~-- 6,2()~:~. · . __ rn91kg . _ 
15.8 0.0234 mg/kg __ 
16:7 · ---·- ---- · -_·: o,27 _ · =~ rnglkg ... 

5530 B 1.19 mgtkg 
0.281 .... . - - . -J. ·- . . o.o958 -··· --- nig/kg ... 

2.2 
80.5 

0.274 
0.0049 
24900 
6.29 
0.54 
3.41 
5.1 

9860 
4.16 
2740 
151 

0.0143 
21.9 
915 
0.07 

0.125 
183 

0.535 
19.8 
19.1 

B 
J 

UB 
B 
B 

8 
8 
8 
JB 

8 
u 
u 
8 
J 

.B 
B 

0.186 mglkg 
o.ao663 mg/kg 
0.00114 mg/kg 
o.oo97 " mg/kg .... 

2 ··· mg/kg · · 

0.0596 mg/kg 
0.1 mglkg 

0.0176 mglkg 
0.0539 __ mglkg 

1.01 mg/kg 
0.113 mglkg 
0.235 mg/kg 

0.00962 ··· mg/kg 
0.00228 mg/kg 
O.OB07 mg/kg 
0.643 mg/kg 
0.143 mglkg 
0.249 mg/kg 
1.66 mg/kg 

0.207 mg/kg 
0.0234 . mglkg 

0.27 mg/kg 

\-' 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER l'l.A.IE. IIUIT UEASU__m;, 
T1 096-GP-011-006-S 15-JUN-95 MAGNESIUM 4030 0.23 mg/kg 

T1 096-GP-011-006-S 15-JUN-95 MANGANESE 212 B ... 0.00943 __ mg/kg_ 

T1 096-GP-011-006-S 15-JUN-95 MERCURY 0.00832 JB 0.00228 . . mg/kg . -
T1 096-GP-011-00G-S 

.... 
.1?-JUN-95 NICKEL 7.53 B 0.0791 _mglkg .. ····-··. . . . . . . . -. ''8 ······ ······ ·- .. -.... ___ 

T1 096-GP-011-006-S 15-JUN-95 .... f'QTASSIUM 1370 0.63 mg/~9 ... .... -----·· - --······· 
T1 096-GP-011·006-S 15-JUN-95 SELENIUM 0.514 B . 0.14 . .. mglkg __ 

·-. -------· .. - .. '. --··· .. 
T1 096-GP-011-00S-S 15-JUN-95 SILVER 7.53 0.244 mg/kg 

T1 096-GP-011-666-s 
... .. - ....... --~--- -

15-JUN-95 SODIUM 72 8 1.53 .... rr.!Q/I<g - . I 
n o96-GP-o11 ~ooa-s · -. . . . . . . --- THAi.uUM' ... ·-·- ..... ~ - -----· .. -----. 

15-JUN-95 1.47 .. '. 0.203 mg/l<g I 
T1 096-GP-011-006-S 15-JUN-95 VANADIUM 24.5 0.0229 

-··· ~~~~~ .. 1 

T1 096~G P-011·006-S 
. . . . . . . ..... ..... -----· ----- ·····--
15-JUN-95 ZINC 26.3 0.265 

T1 096-GP-013-005-S 15-JUN-95 ALUMINUM 10900 1.18 mglkg 
i 

T1 096-GP-013-005-S 15-JUN-95 ANTIMONY 0.196 J 0.0948 .. mg/kg -- - . 

T1 096-G P-013-005-S 15-JUN-95 ARSENIC 4 0.184 __ mg/kg ..... i 
BARIUM 

- ... '' ' ······· 8 ·-- . ---- ..• ---- ... 

T 1 Q96-G P-0 13-Q()5-S 15-JUN-95 204 0.00656 _ mg/kg j 
. ··-·· --- . . . ·0.576 - ----· - ---- . 

T1 096-GP-013-005-S 15-JUN-95 BERYLLIUM __ , __ (),091,1~ . - n.-!9/1<9. --I ... -· ... --· ..... --- -· -· .... ·-·.. .. ' . ----- ---------·····-·· ....... -- ---··'. .. .. -.. -----·--·-·-· 
T1 096-GP-013-005-S 15-JUN-95 CADMIUM 0.215 JB 0.0096 ___ rr.!g/~g. --I 
f1 o9s-GP:o13-oos:s "15~:i0N~95 .. ----CALCIUM 

----- ·-·· .... ···- ··- ......... - .. -.. ···- . . ---·· ------·--.. ·· 
34200 8 1.98 -- mgll<g ·----.. . - . .. - .... - . -... ·- -...... _._ .............. -..... . . . .. -.. ·- .... --· '. --·- ·------ -.. ·-·---·-- -·-.. -·-·· 

T1 096-GP-013-005-S 15-JUN-95 CHROMIUM 10.2 B 0.059 ___ 'Tigll<g ...... 
T1696~GP~o13:oo5-s ·1s:..JON:95· · cri'Fio'MiurJi (vi) 

, __ ---· .... ·-·--·-· - ·---.. --.. --- ... ______ .__ ...... ------
0.58 0.1 mgll<g 

T1 096-GP-013-005-S 15-JUN-95 COBALT 5.91 0.0174 .. mg/kg 
T1 096-GP-013-005-S 15-JUN-95 COPPER 10.8 0.0534 . . rn91kg 
11 o96~Gr~o13-oo5-s 

. .. . - .. _ .... . .... . -·· -· .. 
15-JUN-95 IRON 14000 1 _ mglkg 

r1 o96-GP~o1s:oo5-s · 
., . . .... - .. ----· . - -····· .... .. -·· .. ·····--··· ....... .. . --------
15-JUN-95 LEAD 7.86 0.112 mglkg 

T1 096-GP-013·005-S 15-JUN-95 MAGNESIUM 5400 8 0.233 mg/kg 

T1 096-GP-013·005-S 15-JUN-95 MANGANESE- 286 8 0.00952 mg/kg 
n 096-GP-013-005:s 15-JUN-95 MERCURY 0.00927 JB 0.00225 mg/kg 

T1 096-GP-013-005-S 15-JUN-95 NICKEL 14.9 0.0799 mg/kg 

T1 096-GP-013-005-S 15-JUN-95 POTASSIUM 1840 - . 0.637 .. mg/kg _ 
T1 096-GP-013-005-S 15-JUN-95 SELENIUM 0.07 u 0.142 mg/~g 
T1 096-GP-013·005-S 15-JUN-95 

... .. '".- .... .... .. . ...... 
SILVER 0.124 u 0247 mg/kg .. . . . . 

T1 096-GP-013-005-S 15-JUN-95 SODIUM 75.1 B 1.54 .. mg/kg ___ ·--. . . . .. 
T1 096-GP-013-005-S 15..JUNc95 THALLIUM 0.969 J 0.205 _rnglkg . .. .. _... . .. 

T1096-GP·013-005·S 15-JUN-95 VANADIUM 29.5 0.0232 - mg!l<g . I . .. . - ·- .. ..... 
T1 096-GP-013-005-S 15-JUN-95 ZINC 35.3 0.267 . mg/kg ... -
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nATF I IMIT MEASUBE. 
T1096-GP-014~003-S 15-JUN-95 A~UMINUM 11900 __ _ _____ 1.11_1___ __ mg/kg __ 
T1 096-GP-014-003-S 15-JUN-95 ANTIMONY 0.272 J _ ... _ 0.09~8... . mg/l<g ... 
T1 ~~~~~~Q14-0Q9~§ _! ~::N!"-~§ __ ...... Af.l~E!'JI~ ·-· _ .... ~.57 ___ --· _______ 9:! ~4 ... _ -----· ~giJ<g __ _ 
T1 Q96-GP-014-09~-S 1 ~:JU!'J-~~ ___ BARIUM. _ _1 ey~ . . ......... ~ ____ __ ___ Q,QQI?~~- _____ rn91~g ___ 
T1096-GP~014-003-8 15-JUN-95 BERY~LIUM _ .. 0.58 _ --·--··---- _0,001_1~ _ ___mgf!<g _. 
T1 096:G1~:014-00~:Sl . 1 ?-JUf'!-95. ___ -~A,Df'v11UM __ _ Q,2.L. __ ~13. ___ .... _Q,QQ~L_. ___ rn91!<9 __ 
T1 096-GP-014-003-S 15-JUN-95 CALCIUM 36300 B 1.98 mglkg 
T1o96-or:o14-003-S ·-15-JUN-95 ..... CHROMIUM- 11.7 ----8 ---~~-- --- -o~os9:·-- -mg/kg--
T1096-GP-014-003-S 15-JUN-95 COBALT 6.4 0.0174 mg/kg . . . 
T1096:GP-014-003:S J5-JUN-95. COf.'P.ER _ _ _10.~ _ ... -----------· __ Q,Q!)34 ____ rnglk.g __ 
'f.1096:(3~:014:{)0~:S 15-JUN-95 IRON ...... ... 1tj~QO. _ ........ ___ .. .. .. 1_ ..... rn91k.g_ 
T1096-GP-014-003-S 15-JUN-95 LEAD 7.71 -·· __ 0,~1~--- __ mg/kg __ _ 
T1o96-GP~oi4-iio3-s 15-JUN-95 MAGI\!ESIUM __ ... 5990 s __ _ o.233 . . .. _mglkg _ 
T1096-GP-014-003-S 15-JUN-95 MANGANESE 264 B 0.00952 mglkg 
T1096-GP-014-003-S 15-JUN-95 MERCURY · 0.0129 JB ·0.00179. .. . mg/kg 
T1096:GP:014-003:s 15:JU(\J-95 ....... NI~K~L ... - 11.,6 .. · .. ·· ... ~~:_Q,Qi99_~~-- --~ __ rngtkg ___ 
T1096-GP-014-003-S 15-JUN-95 POTASSIUM 1580 0.637 mg/kg 
r1o96:Gp:o14~oo3:s· -1s::iuN:95 ---··sELENIUM ---o~o7 ____ ---·-u--- ... --o:142-- ---mgikg-
i'1696~{3p:oi4:oo3:s -is:juN-9!5" s·ILVER -- . -o.124-. _ .... u --·----6.247 -- ·---mgtkg--
rio96-GJ>:o14-oo3~s· -15-jiJN-95 ... SODIUM - - 187 - ·s ............... 1.54 ·:· . mg/kg 
T1096-GP-014-003:S J5-JUN-95 THAL[..IUM. 0.981 J. .. .. ____ Jl,205 __ __ mg/kg ... 
!.1 09~~§~~Q14:Q03-§ _'!.§~~N-9§ _____ \fAI\Ii\121!JM .. ___ . . ... ?.§,§!. __ ........ - ... - .... _ __ q,og~2__ ... rn91kg 
T1096-GP-014-003-S 15-JUN-95 ZINC 33.3 0.267 mg/kg 
T1096-GP-015-005·S 15-JUN-95 ALUMINUM 6620 1.18 mg/kg 
T1 096-GP-015-005-S 15-JUN-95 ANTIMONY 0.15 J 0,0948 mg/kg 
T1096·GP-015-005-S 15~JUN-95 ARSENIC 3.27 ..... _!J.,184 .. _ _ _mg/kg 
T1096-GP-015-005-S 15-JUN-95 BARIUM 127 B 0.00656 mg/kg 
T1 096-GP-015-005-S 15-JUN-95 BERYLLIUM 0.323 J 0.00113 mg/kg 
T1096-GP-015~0o5-S 15-JUN-95 CADMIUM 0.125 JB 0.0096 mg/kg 
T1096-GP-015-005-S 15-JUN-95 CALCIUM 78400 8 4:95. .... mg/kg . 
T1096-GP-015-005-S 15-JUN-95 CHROMIUM 5.55 B 0.059 mg/kg. 
T1096-GP-015-005-S 15-JU(\J-95 COBALT 3,12 .. __ __ __ ().0174__ . rn9/k.9 .. 
T1 096-GP-015-005-S . 15-JUN-95 __ COPPER 4.1 _ 0.0534 mgf!<g. 
T1096-GP-015-005-S 15-JUN-95 IRON 7020 1 mg/kg 
T1 096-GP~015-005-S 15-JUN-95 I LEAD 4.02 0.112 mg/kg . 
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~ 
SAMPLE I co .. MMONNA .. M. Ei AMOU.NT INOTATIONI DETECTION! UNITOF .. 

SAMPLE NUMBER I nATE ___ lnEIECicD liMIT MEASUB(;., 
TH.l96-GP-015-005-S 15.:JUN-95 MAGNESIUM 3690 B 0.233 mg/kg . 
T1096-GP-015-005-S 15-JUN-95 MANGANESE 91.9 B 0.00952 mglkg 
T1096-GP~015-005-S 15-JUN-95 MERCURY 0.0104 JB . 0.00195 mg/kg 
T1096~P~015-oo5=s 1s~Jur-.i-95 · :·-::NickEL ..... · ··- -5.78 - -- -~ ~- -- o.Oi~9.-.=~ _. i-iigti(g ·:~~ 
T1096-GP-015-005-S 15-JUN-95 POTASSIUM 881 0.637 mg/kg 
T1996:Gf':01 ~-00~:$ __ 1~-.,lllf\!~9§ __ --~EL§I'J[\Jiv!. ... _ . __ Q,Q7 _______ !,! ________ Q~14g __ rngfl<g __ 
TJ 096~Gf':__Q15-_0Q?:~. _15-JUI-1:~? _____ §I~V~fl ..... 0.1 ~4_____ _ _ ______ I)·-·-·· __ .0:?.4?.. __ . _rngi~!L .. 
T1 096-GP-015-005-S 15-JUN-95 SODIUM 182 8 1.54 _ mg/kg 
T1 096-GP-015-005-S 15-JUN-95 THALLIUM 0.104 U 0.205 . mg/kg 
T1096-GP-015-005-S 15-JUN-95 VANADIUM 18.1 0.0232_ ... mg/~g .•.. 
Tl 096-GP-015--Q05-S 15-JUN-95 ZINC 14 0.267 _ mg/kg 
T1096-GP-016-oo5~s -15-JUN-95 ALUMINUM 6090 1.18 mg/kg 
T1096-GP-016-005-S 15-JUN-95 ANTIMONY 0.237 J - . ·0~0948 - - mg/kg 

T1096-G~·016-00?.:§. _1§:J.lll\l:~~. ____ .. A-fl§~N19._ __ ...... 3.04 _____ -·· ---------- __ O.J~1-- __ rngt~g __ 
T109~:GF':()1~-095:~ _1!?:-.JUI'J~9? _____ 13/\R.IUM _____ __1~2- _______ B --·· __ t;l,()Q~!?~--- ____ rngfl<g ___ _ 
T1 096-GP-016-005-S 15-JUN-95 BERYLLIUM 0.356 J 0.00113 mg/kg 
T1096-GP-016~005-S _1i5:J.tJN:~? ___ gAD~I\JM... 0.1g4 __ .. . ..... -!!L ....... __ Q,9Q!!~~~- __ rngtkg_ 
T_1096-GP-01~~qo~:~ _15-JL!f\!-!}!) ___ CALCIUM. ____ 34400 ___ .. !3 ________ 1,9? ______ rngf!<g __ 
T1096-GP-016-005-S 15-JUN-95 CHROMIUM 5.26 B 0.059 mg/kg 
T1096-GP-016-005-S 15-JUN-95 CHROMIUM(VI) 0.54 __ . ___ .... ______ (),1 ______ ... rn9/1<9 _ 
T1096-Gf>:()1~:00~:~ _15-JIJ~\~:9.5 _____ C:OBA~T_ __ . __ 3.77 ____ __ _ ___________ (),()1:z4 ___ !!\9/k.g __ 
!1 Q9.~:~F'.-QJ~:()O~S -~ ~:Jl,Jf\1:_9!) ____ (:;Qf'f>~R. _ __ ··-· _7.05 _______ ··-· .. ·----- ____ Q,0!)?.4: ___ . ___ _rTlg/kg _ 
T1096-GP-016-005-S 15-JUN-95 IRON 6470 1 mg/kg_ 
T1 096-GP-016-005-S 15-JUN-95 LEAD 4.92 0.112 mg/kg 
T1 096:Gf':()16:00?:~ __ 15:JUN-95 M~~!'JESIUM 3640 . l3. _ ___ _ _____ O:g~~-,-_ _ __ ~g/~g ___ . 
T1096-GP-016-005-S 15-JUN-95 MANGANESE 165 B 0.00952 mg/kg 
T1096-GP-016-005-S 15-JUN-95 MERCURY 0.00869 JB 0.00238 mg/kg 
T1096-GP-016-005-S 15-JUN-95 NICKEL 7.5 0.0799 mg/kg 
T1096-GP-016-005-S 15-JUN-95 POTASSIUM 1040 0.637 mg/kg 
T1096-GP-016-005-S 15-JUN-95 SELENIUM 0.07 U 0.142 mg/kg 
T1096-GP~016-005-S 15-JUN-95 _SILVER . 0.124 U.-- .... 0.247 . mg/kg 
T1096-GP-016:0~5-S . 15-JUN-95 . SODIUM .102 B. . . .... 1:54 mglkg. 
T1096-GP-016-005-S 15-JUN-95 THALLIUM 0.366 J 0.205 mg/kg 
T1096-GP-016-oo5-s "15-JUN-95 VANADIUM . . 22.6 . - iio232. . . mgikg ..... 

T1096-GP-016-005-S. _15-JUN-95 ZINC__ ........ 21.8 .... _. ___ ··- 0.?67._ _ _rng/kg _. 
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SAMPLE COMMON NAME AMOUNT NOTATION DETEC~ON I n!'NIT OF 
SAMPLE NUMBER DATE DETECTED liM EASUBE. 
T1096-GP-017-005-S 15-JUN-95 ALUMINUM 5920 1.18 mg/kg 
T1096-GP-017-005-S . 15-JUN-95 ANTIMONY 0.167 J 0.0948 . mglkg 
T1096-GP-017-005-S 15-JUN-95 ARSENIC 3.68 0.184 mg/kg 
T109B-GP-017-005"S 15-JUN-95 . BARIUM . . 171 B .. . . o.iJoiisa· .. 1119/kg . 
T1096-GP-017-005-S 15-JUN-95 BERYLLIUM 0.331 J 0.00113 mglkg 
no9a-GP~o11-oos~s ~15-JUf'.!-95. · ·-·-cADMIUM ·· --· o.129·· ·· : _:~ .. Js . __ -•~~ o:oq96.: -.:· ·:=o:rngtkg :·· _. 
T1096-GP-017-005-S 15-JUN-95 CALCIUM 70100 B . 4.95. . mg/kg 
T1 096-GP-017-005-S 15-JUN-95 CHROMIUM 5.17 . B --- -··a.o59 - .. -.. mg/kg -
T1096-GP~01'7-oo5-S 15-JUN-95 COBALT 3.45 0.0174 . mg/kg 
T1 096-GP-017-Q05-S 15-JUN-95 COPPER 4.96 .... 0.0?34 _ . .. mg/kg 
T1096-GP_-017~005-S 15-JUN-~5 .. IRON 6900 ........... 1 ... .. . . mg~g. 
T1096-GP-017-005-S 15-JUN-95 . LEAD 5.47 0.112 . mg/kg 
T1<i96-GP-017~oci5~s .15-JUN-95 .MAGNEsiuM 3600 -. ...6 .. --- -·-- 0.233 ·-- ...... mg/kg-

T1096-(3P-017-00§-S .. 1~~JUN-95 .. tv1AI'JGAN~SE 1()4____ ..... !L . -_.-.. Q-999[jf_. __ mglkg .. 
T1096-GP-017-005-S 15~JUN-95 MERCURY 0.00844 . JB . 0.00~12. _mg/kg 
T1096-GP-017-005-S 15-JUN-95 NICKEL 6.48 0.0799 mg/kg ......................... - ...... _ .................... ___ ... ______ - _ ......... _____ .................. _______ ....: __ ..... --· 
'f109.~:(3P_:(JE::Q.Q~~~ __1fhlUI'J-~?.- __ PO.J~S~I~fvl .... ___ __7~1 .... ·------ .......... ___ Q,~:l?...- ___ mg/~g_--
T10~6~GP-01!-0'?5-~ __ 15-JUf'!-95 ::;;q:N!IJM 0,0!. . ___ U .. __ (),14?, .. ___ lllglkg .... 
T1096-GP-017-005-S _15-JUN-95 .... SILVER 0.124 ... _ U _ .... . ... 0.247 .. .. .... mglkg .. 
T1096-GP-017·005-S 15-JUN-95 . SODIUM 103 B 1.54 mg/kg - ••.... . ..... ·- . . . . ·--··-··. . ... ····-· . .. . . . ·- ·--·. . ........ ... .. ....... . . ... . 
T1096-GP-017-005-S 15-JUN-95 THALLIUM 0.104 U 0.205 . mg/kg 
T1096-GP-017-Q05·S _15-JUN-95 VANADIUM 18.2. . .. . 0.0232.. mg/kg 
T1096-GP-017-005-S _15-JUN-95 ... ZINC 15.7 ... .. . . .. 0.21?7........ mg/kg . 
T1096-GP-018-00?-S 15-JUN-95 ALUMINUM 7810 ... 1.18____ . lllQikg 
T1096-GP-018-005·S 15-JUN-95 ANTIMONY 0.189 J _(),0948 mglkg 
T1096-GP·018·005-S 15-JUN-95 ARSENIC 3.06 O, 164 mg/kg 
T1 q9~:(3P_::Q1~~QQ.!t~- _15-J\.lN.~~[j ... ---~1\FIIlJ.f\A. ... . ..... 200 .. __ . B_____ .... .Q.OQ~56 __ . . f!lglkg 
T1 096-GP-018-005-S 15-JUN-95 BERYLLIUM 0.399 J 0.00113 mg/kg 
T1096-GP·018-005-S 15-JUN-95 CADMIUM 0.132 JB . 0.0096 _ mglkg 
T1096-GP-018-005-S 15-JUN-95 1 . CALCIUM 48600 B 1.98 mg/kg 
T1096·GP-018-005-S .. 15-JUN-95. CHROMIUM 7.62. B . 0.059 ... . .. mg/kg 
T1096-GP-018-Q05-S 15-JUN-95 COBALT 4.07 0.0174. mg/kg 
T1096-GP-018-005·S 15-JUN-95 COPPER 8.32 0.0534 mg/kg 
T1096-GP·018·005-S "15-JUN-95. ·· IFiON 9960 1 ·· · mg/kg 
T1096·GP-018-005-S 15-JUN-95 LEAD 7.18 .. . .... 0.112 .. f!191kg 
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I SAMPLE I COMMON NAME I AMOUNT I NOTATION I DETECTION I UNIT OF 
SAMPLE NUMBER DATE DE.TECTED I IMII MEASUBE 
T1096-GP-018-005-S 15-JUN-95 MAGNESIUM 3860 B 0.233 mg/kg 
T1096-GP-018-005-S 15-JUN-95 MANGANESE 147 8 . Q.00952 mg/kg . 
T1096-GP-018·005-S 15-JUN-95 MERCURY 0.014 JB 0.00203 mg/kg 
T1096-GP-018-005-S 15-JUN-95 NICKEL 8.75 . 0.0799 . mg/kg 
r1o9e-GP~o18-oos-s ·15-JuN-95 .. porfi.ss1uM - 11-oo - - - -- ·-·a.e37____ mg/kg 
T1096-GP-01S-005-S 15-JUN-95 SELENIUM 0.07 ..... U -. ..0.142 --- ... mg/kg 
T1096-GP-o1a-oo5~s 15-JUN-95 - SILVER ..... - 0.124 U .. --- o:247_ ......... mg/kg __ _ 
no9s-Gr-o1s~oo5~s 15-JUN-95 · .. sooluM· --- · ·· 416 s ..... · -··-·1:s4 ______ - nigikg---
'no96:G~~o1s-og~~s j5~JuN~~5. -=_THAi,uuM o.53B .... 

1 
· j.. .. =: __ o,~oC:= ~~.:_riiglkg~_=: 

T1096-GP-018-005-S 15-JUN-95 VANADIUM 20.3 _ 0.0232 mg/kg 
T1 09G:GP-01 B-005-S "15..JuN~9fl' ZINC. - - -- 20.8 . -... - ---- ·o267- .... mg/kg --
T1 o96-GP~o19-oos~s 16-JUN-iis P.L.uiiii1NliM ... 11 ooo -1:18.. -- mg/kg 
T1096-GP·019-005-S 16-JUN-95 ANTIMONY 0.264 J .. 0.0948 mg/kg 
T1096-GP-019-005-S _16-JUf\J-95 ARSENiC. 3,75.. _____ -I -~~(),184__ __mg/~g 
T1096-GP-019-005-S 16-JUN-95 BARIUM 146 . B 0.00656 mglkg 
r1o96~GP~o19-oos:s 16-:iuN~95- --·seRYLLIUM -- --- 6.53T- -·-- . . -----o:oo113-- --mgtkg ----
T1 o96~GP-019-00S~S '16~JuN:95 .. -CADMIIJM - 0.191' . Jif -· - -- o.o696 - ''mg/kg 

T1 096-GP~Qi ~~()()5~~ ... 1 ~-JUN.:~~. -----~CAL.Q!Ii~--- __ 4~?.QO ___ ...... -.1:\ .. ~- ~=_i~a--~~-- ~--~-IT)g/kg- ~-
T1096-GP·019-005-S 16-JUN-95 . CHROMIUM 10.9 8 0.059 mg/kg 
t1o96-GP;o19=oos:s -1ii~jut:.i-9ii'. cHFioMiuK.f(vlf ·--o2a _____ ·------ ··J ---- -- ---~o:1 ---- ----mglkg --
no96-GP-019-oo5-s 16-JUN-95 COBALT 5.44 _ 0.0174 mglkg 
T1096-GP·019-oo5-s 16-JUN-95 - COPPER 10.3 . - ------ .. --· o.i:i5s4 .. --- -- mgtkg- ---
T1096-GP-019-005-S 16-JUN-95 IRON -14000 ... - 1 mg/kg 
T1096-GP-019-005-S 16-JUN-95 LEAD ---. -- 6.92 o:-112 . mg/kg 
T1096-GP-019-005-S 16-JUN-95 MAGNESIUM 4740 8 0.233 mg/kg 
T1096-GP-019-005-S 16-JUN-95 MANGANESE 208 8 0.00952 mg/kg 
T1 096-GP-019-005-S 16-JUN-95 MERCURY 0.0115 JB 0.00207 mg/kg 
T1 096-GP-019-005-S 16-JUN-95 NICKEL 11.3 0.0799 mg/kg 
T1096-GP-019-005-S 16-JUN-95 POTASSIUM 1630 . . 0.637 mg/kg 
T1096-GP·019-005·5 16-JUN-95 SELENIUM 0.07 U 0.142 mg/kg 
T1 096-GP-019-005-S 16-JUN-95 SILVER 0.124 U 0.247 mg/kg 
T1096-GP-019-005-S 16-JUN-95 SODIUM 101 8 . 1.54 - mg/kg 
T1096-GP-019-005-S 16-JUN-95 THALLIUM 0.745 J _ . 0.205__ mg/kg 
T1 096-GP-019-005-S 16-JUN-95 VANADIUM 26.1 0.0232 mg/kg 
T1096-GP-019-005-S 16-JUN-95 ZINC 34.9 0.267 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 

SAMPLE NUMBER OAT~" DEIECIE" liMIT 11EASUBE. 
T1 096-GP-020-005-S 16-JUN-95 ALUMINUM 6800 1.18 mg/kg 

T1 096-GP-020-005-S 16-JUN-95 ANTIMONY 0.154 J 0.0948 mg/kg ... 

T1 096-GP-020-005-S 16-JUN-95 ARSENIC 2.91 0.164 . mg/kg _ 
.. -- -· 

' --· " .. 
T1 096-GP-020-005-S 16-JUN-95 BARIUM 183 B 0.00656 . mglkg .. 

T1 096-GP-020-005-S 16-JUN-95 BERYLLIUM 0.357 J 0.00113 . rnglkg . 
.. -·CADMIUM 

---·· -----~ ... ,, ...... --. 
T1 096-GP-020-005-S 16-JUN-95 0.143 JB 0.0096 . mglkg 

T1 096-GP-o2o-oi:i5-s .16-JUN-95 
-- - - e .. ......... - ...... 

CALCIUM 44000 1.98 mg/kg 

T1 096-GP-020-005·$ 16-JUN-95 CHROMIUM 7.22 8 0.059 mg/kg 

T1 096-GP·020-005-S 16-JUN-95 COBALT 4.78 0.0174 mglkg 

T1 096-GP-020-005-S 16-JUN-95 COPPER 6.95 0.0534 ... rngtkg. 
T1 096-GP-020-00S-S 16-JUN-95 IRON 12200 1 .. 1!19/kg 
T1 o9s-GP:o2ci-oo5-s 16-JUN-95 

. - ... - -·--- ·-
LEAD 5.03 0.112 mg/kg. 

T1 096-GP-020-005-S 16-JUN-95 MAGNESIUM 4150 B 0.233 . - . !JlQikg -· . . ·-·--· -- .. --~- . 
T1 096-GP-020-00S-S . 16-JUN-95 ···- MANGANJ:~E 217 B 0.00952 ... _ .rn9tkg ... 
T1 oa6~GP-o26-oo5-s -16-Jt.iN-95 

-...... ·--- ... -.- ... ----- . ·-- ------ ·--·- -----
MERCURY . 0.00806 JB 0.00213 mglkg 

T1 096-GP-020-005-S 16-JUN-95 NICKEL 6.16 0.0799 .. mg/kg ---·-- . ·-·. 
POTASSIUM T1 096-GP-020-005-S 16-JUN-95 1150 0.637 .. mg/kg 

T1 096-GP-020·005-S 16-JUN-95 SELENIUM 0.07 u ·- 6.142 .. 
.. . 1'!19/~g -···· 

n o9e-Gri~o2o-oo5-s ··- -. ---. ... . SILVER ... -- ·- ..... - ... --- .... ··-· --····--···-·····--
16-JUN-95 0.124 u 0.247 __ .1!1911<9 --

t1 o96-i3P-o2o-oos~s 
·-··-~ . .. . - .. - .. -· . ·--··· ·---.- ..... -

16-JUN-95 SODIUM 369 B 1.54 . . rnglkg .... 
. . . .. . ···--· ...... -.... 

T1 096-GP-020-005-S 16-JUN-95 THALLIUM 0.559 J 0.205 mg/kg 

T1 096-GP-020-005-S 16-JUN-95 VANADIUM 25.7 0.0232 mglkg 

T1 096-GP-020-005-S 16-JUN-95 ZINC 23.8 0.267 mglkg 

T1 096-GP-021-004-S 16-JUN-95 ALUMINUM . 8980 1.18 mglkg 

T1 096-GP-021-004-S 16-JUN-95 ANTIMONY 0.301 J - 0.0948 .... mg/kg 

T1 096-GP-021-004·8 16-JUN-95 ARSENIC 3.28 0.184 mglkg 

T1 096-GP-021-004-5 16-JUN-95 BARIUM 148 B 0.00656 mglkg 

T1 096-GP-021-004-S 16-JUN-95 BERYLLIUM 0.535 0.00113 mglkg 

T1 096-GP-021-004-S 16-JUN-95 CADMIUM 0.184 JB 0.0096 mglkg 

T1 096-GP-021-004-S 16-JUN-95 CALCIUM 32600 B 1.98 mglkg 

T1 096-GP-021-004-S 16-JUN-95 CHROMIUM 9.92 B 0.059 mglkg 

T1 096-GP-021-004-S 16-JUN-95 COBALT 5.54 0.0174 mg/kg 

T1 096-GP-021·004-S 16-JUN-95 .. COPPE.fl. 9.22 0.0534 mgl~g 
. . . . . .. . . . - ·- . 

T1 096-GP-021-004-S 16-JUN-95 IRON 13000 1 mgtkg 

T1 096-GP-021-004~§ 16-JUN-95 LEAD 6.85 0.112 mglkg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETEC~ON I MUNIT OF 
SAMPLE NUMBER nATa= liM EASUBE. 
T1 096-GP-021-004-S 16-JUN-95 MAGNESIUM 5180 B 0.233 mg/kg 
T1 096-GP-021-004-S 16-JUN-95 MANGANESE 230 B .... . ' 0.0095~ ' mgtkg 
T1 096-GP-021-004-S 16-JUN-95 MERCURY 0.0362 B 0.00246 . mg/kg ..... 
T1 096-GP-021·004-s 16-JUN-95 

.. 

NICKEL 15.5 0.0799 _ rnglkg . 
POTASSIUM. 

. . -. 
T1 096-GP-021-004-S 16-JUN-95 1370 -- .. 0.637 . _ mg/kg _ . . .. .. .... 
T1 096-GP-021·004-S 16-JUN-95 SELENIUM 0.07 u 0.142 . __ rnglkg . 
T1 096-GP-021-004~8 

..... .. -- ---· . -·-
16-JUN-95 SILVER 0.124 u 0.247 .. .. mg/kg . 

T1 096-GP-021-004-S 16-JUN-95 SODIUM 158 B 1.54 mglkg 
T1 096-GP-021-004-S 16-JUN-95 THALLIUM 0.611 J 0.205 . mg/kg - . .. 
T1 096-GP-021·004-S 16-~Ur'l-95 VANADIUM 21.3 0.0232 ___ rnglkg ... 
T1 o96-GP:o21-oo4-s 

'- .... ···--·· .. ······-
16-JUN-95 ZINC 30.2 0.267 mg/kg . 1 

T1 096-GP-022-004-s ALUMINUM. 
"' 

19-JUN-95 8580 1.18 mg/kg 
' 

T1 096-GP-022-004-S 19-JUN-95 ANTIMONY 0.209 J 0.0948 ·- IT1Qikg. ·' 

T1 096-GP-022·004~$ 
. . . '- .. .. . ..... ... --- ' 

19-JUN-95 ARSENIC 4.59 0.184 __ rnglkg _ 
T1 o96-GP~o22-oi:l4-s '19-JUN-95 

... . - .. . . ... . ......... ,. .. _ ·-------- -----· . 

BARIUM 154 B 0.00656 __ , J!!Qikg ·--
no96-GP:o22-oo4-s · - BERYLLIUM .... 

·- . -------· -····· ----·- --·· 
19-JUN-95 0.423 J 0.00113. mg/kg 

T1 096-GP-022·004-S 19-JUN-95 CADMIUM 0.173 JB 0.0096 mg/kg 
T1 096-GP-022-004-s 19-JUN-95 CALCIUM 77100 B 4.95 ·-··· . 1119/kg ..... 
T1 096-GP-022-004-S 19-JUN-95 CHROMIUM 8.02 B 0.059 . mg/kg _ 
T1 096-GP-022-004-S CHROMIUM (VI) 

. - ... 
19-JUN-95 0.014 J O.o1 . mg/kg 

T1 096-GP-022-004-S 19-JUN:95 COBALT 5.14 -·· 0.0174 .... mg/kg . .. ··- ... ---
T1 096-GP-022·004-S 19-JUN-95 COPPER 7.52 

'""' 
0.0534 mglkg 

T1 096-GP-022-664-s 19~JUN-95 IRON 10600 1 _mglkg 
T1 096-GP-022-004-S 19-JUN-95 LEAD 5:97 0.112 mglkg 
T1 096-GP-022-004-S 19-JUN-95 MAGNESIUM 5050 B 0.233 . mg/kg 
T1 096-GP-022-004-S 19-JUN-95 MANGANESE 196 B 0.00952 mglkg 
T1 096-GP-022-004-S 19-JUN-95 MERCURY 0.0113 JB 0.00221 mg/kg 
T1 096-GP-022-004-S 19-JUN-95 NICKEL 14.8 0.0799 mg/kg 
T1 096-GP-022-004-S 19-JUN-95 POTASSIUM 1400 0.637 mg/kg . ..... .. , .... 

T1 096-GP-022-004-S 19-JUN-95 SELENIUM 0.07 u 0.142 mglkg 
T1 096-GP-022-004-S 19-JUN-95 SILVER 0.124 u 0.247 mg/kg 
T1 096-GP-022·004-S 19-JUN-95 SODIUM 154 B 1.54 mglkg 
T1 096-GP-022-004-S 19-JUN-95 THALLIUM 0.48 J 0.205 mg/kg 
T1 096-GP-022·004-S 19-JUN-95 VANADIUM 28.8 0.0232 . mg/kg . 
T1 o96-GP-o22:oo4=s 

.... ... ..... ' . 
19-JUN-95 ZINC 23.4 0.267 . mglkg ... 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF· 
SAMPLE NUMBER nATE nEIECIED liMIT MEASUBE 
T1 096-GP-023·005-S 19-JUN-95 ALUMINUM 9630 1.18 mg/kg 

T1 096-GP-023-005-S 19-JUN-95 ANTIMONY 0.0987 J 0.0948 mglkg 

T1 096-GP-023-005-S 19-JUN-95 ARSENIC 2.91 0.184 mg/kg 

T1 096-GP-023-005-S 19-JUN-95 BARIUM 120 8 0.00656 mg/kg 

T1096-GP·023·005·S 19-JUN-95 BERYLLIUM 0.454 J 0.00113 mg/kg .. 
T1 096-GP·023·005-S 19-JUN-95 CADMIUM 0.155 JB .. 0.0()~6- ... . . rn91k9 
T1 096-GP-023-005-S 19-JUN-95 CALCIUM 28200 B 1.98 mg/kg 

T1 096-GP-023-005-S .. 19-JUN-95 CHROMIUM 10 B 0.059 ... rn91kg .......... --- .. 

T1 096-GP-023-00S-S 19-JUN-95 COBALT 5.25 0.0174 l]lQ/kg 

T1 096-GP~o23-00S·S 19-JUN-95 COPPER 9.52 0.0534 ..... mg/kg 
T1 096-GP·023-oo5-s ... 13700 ·-··· 

19-JUN-95 IRON 1 . mglkg . 

T1 096-GP-023-005-S 19-JUN-95 LEAD 6.72 0.112 mg/kg 

T1 096-GP-023·005-S 19-JUN-95 MAGNESIUM 5070 B 0.233 mg/kg 

T1 096-GP-023-005-S 19-JUN-95 MANGANESE 275 B 0.00952 -. mglkg 
T1 096-GP-023·005-S 19-JUN-95 MERCURY 0.0103 JB 0.00241 .. rn91k9 ···- .... 

NICKEL ... T1 096-GP-023·005·8 19-JUN-95 9.22 0.0799 -- 1119/~g 
r1 o9a~GP:o23:oos=s --19-JLiN-95 POTASSIUM- ---- 2oao· ·· - - .. -- --·-· ·-. ·---- -- ····--- ---

0.637 . !'ll9/~g . 
T1 o96-GP-o23-oos:s 

. . . ' .. [j' ----. ···--·- .. 
19-JUN-95 SELENIUM O.Q7 .. 0.142 mg/kg 

T1 096-GP·023-005-S 19-JUN-95 SILVER 0.124 u 0.247 .. ~nglkg . . . .. ... -----
T1 096-GP-023·005-S 19-JUN-95 SODIUM 562 B .. .. 1.54 • .. mg/kg 
T1 096-GP-023-ocis-s 

. . . . . . .. -·- --- .. 
19-JUN·95 THALLIUM 0.633 J 0.205 mg/kg 

. T1096·GP-023-005·S 19-JUN-95 VANADIUM 24.6 0.0232 .. . mg/kg 
T1 096-GP-023-005-S 19-JUN-95 ZINC 34 0.267 .. rn91k9 
T1 o9s:Gj5.o24-ciii5-s 19-JUN-95 ALUMINUM 9350 1.18 mg/kg 

T1 096-GP-024-005-S 19-JUN-95 ANTIMONY 0.131 J 0.0948 ... mg/kg 

T1 096-GP-024-005-S 19-JUN-95 ARSENIC : 3.06 0.184 mg/kg 

T1 096-GP-024·005-S 19-JUN-95 BARIUM 118 B : 0.00656 mglkg 

T1 096-GP-024-005-S 19-JUN-95 BERYLLIUM 0.455 J 0.00113 mglkg 

T1 096-GP-024-005·8 19-JUN-95 CADMIUM 0.146 JB 0.0096 mg/kg 

T1 096·GP·024-005-S 19-JUN-95 CALCIUM 27300 8 1.98 mglkg 

T1 096-GP-024-005-S 19-JUN-95 CHROMIUM 9.09 8 0.059 mglkg 

T1 096-GP-024·005-S 19-JUN-95 COBALT 5 0.0174 mg/kg 

T1 096-GP-024-005-S 19-JUN-95 COPPER 8.46 0.0534 mglkg 

T1 096·GP·024-005·S 19-JUN-95 IRON 13200 1 mglkg 

T1 096-GP-024-005-S 19-JUN-95 LEAD 6.29 0.112 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nATF LIMIT MEASU!ll;, 
T1 096-GP-024-005-S 19-JUN-95 MAGNESIUM 4870 B .. ' 0.233.. .... mg/kg 
T1 096-GP-024-005-S 19-JUN-95 MANGANESE 254 B 0.00952 mg/kg 

T1 096-GP-024-005-S 19-JUN-95 MERCURY 0.0181 JB 0,00232 mg/kg. 
r1 o96-GP-o24-oo5-s 19-JUN-95 NICKEL 8.44 0.0799 mglkg 

T1 096-GP-024-005-S 19-JUN-95 POTASSIUM 1970 0.637 . mglkg .. . . . -
n 096-GP-o24-oo5-S 19-JUN-95 SELENIUM 0.07 u 0.142 . mglkg _ 

T1 096-GP-024·005-S 19-JUN-95 SILVER 0.124 u .... - 0.247 mg/kg 

T1 096-GP-024-005-S 19-JUN-95 SODIUM 376 B 1.54 mglkg . 

n 096-GP-o24-oo5-S 19-JUN-95 THALLIUM 
"'. 

0.494 J 0.205 . mglkg . ·- ... 
T1 096-GP-024-005-S 19-JUN-95 VANADIUM 30.3 0.0232 - lllQikg . -·- . . ...... -. 
T1 096-GP-024-005·8 19-JUN-95 ZINC 32.2 .... 0.267 . . mglkg 

T1 096-GP-025-003-S 19-JUN-95 ALUMINUM 5980 1.18 . . ... mglkg. 
T1 096-G~-{)25-003-S 19-JUN-95 ANTIMONY 0.048 u 0.0948 _mglkg 1 

19-JUN-95 ARSENiC 
.. -· ............ 

T1 096-GP-025-003-S 3.07 .. 0,184_ . lllQikg . 
T1 096-GP-025-003-S 19-JUN-95 BARIUM 137 9 o.oo6ey6 .. . mglkg 
T1 096-GP-025-003-S 19-JUN-95 BERYLLIUM 0.327 J .. 0,00113 rnglkg 

T1 096-GP-025-003-S 19-JUN-95 CADMIUM 0.104 JB 0.0096 . 1119/1<9 i 
T1 096-GP-025-003-S 

... -- .. . . .. " 
19-JUN-95 CALCIUM 41800 B .. 1.98 

-··· 
__ rn91k9 . 

T1 096-GP-025-003-S . 19-JUN-95 CHROMIUM 5.33 B 0.059 . _mglkg .. 
n 096-GP-o25-oo3-s -19-JUN-95 CHROMIUM (VI) 

·-
0.005 u .. 0.01 mg/kg . 

T1 096-GP-025-003-S 19-JUN-95 COBALT 3.49 .. ·-0.0174 .. mglkg 
T1 096-GP-025-003-S . 19-JUN:95 COPPER 6.57 .. 0.0534 mglkg I 

r1 oss:Gr-o25-oo3~s 
··- .. --

19-JU(\l-95 IRON 7440 1 m91k9 
I 

T1 096-GP-025-003-S 19-JUN-95 LEAD 4.17 0.112 mglk9 

T1 096-GP-025-003-S 19-JUN-95 MAGNESIUM 2890 B 0.233 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 MANGANESE 
' 

131 B 0.00952 . mg/kg 

T1 096-GP-025-003-S 19-JUN-95 MERCURY 0.00926 JB .... 0.00218 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 NICKEL 6.8 0.0799 mglk9 
T1 096-GP-025-003-S 19-JUN-95 POTASSIUM 858 0.637 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 SElENIUM 0.07 u 0.142 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 SILVER 0.124 u 0.247 mglkg 

T1 096-GP-025-003-S 19-JUN-95 SODIUM 123 B 1.54 mg/kg 

T1 096-GP-025·003-S 19-JUN-95 THALLIUM 0.243 J 0.205 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 VANADIUM 15.3 0.0232 mg/kg 

T1 096-GP-025-003-S 19-JUN-95 ZINC 16.2 0.267 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nATr: LIMIT MEASURE 
T1 096-GP-026-005-S 19-JUN-95 ALUMINUM 5120 1.16 mg/kg 

T1 096-GP-026-005-S 19-JUN-95 ANTIMONY 0.047 u 0.0946 . , mg/kg .... 
T1 096-GP-026-005-S 19-JUN-95 ARSENIC 1.46 0.164 rngtkg . -·· ... ······ 
T1 096-GP-026-Q05-S 19-JUN-95 BARIUM 46.6 B 0.00656 mglkg 

T1 096-GP-026-005-s 19-JUN-95 BERYLLIUM 0.297 J 0.00113 mg/kg 

T1 096-GP·026-Q05-S 19-JUN-95 CADMIUM 0.0852 JB ___ o,oq~6 ... •.. rn91kg 
r1 o96-GP-o26-oos-s 19-JUN-95 

. ..... .. . . . . .. -·. . . 
CALCIUM 16700 B 1.98 ..... rn9'l<9 _. 

T1 osa:GP-02e:oo5-S 
-. . . ... .. CHROMIUM- .. 

... ... . ·- ·-
-~=].ose·: · 19-JUN-95 4.8 B ... ITJQikg 

T1 o96-GP-o26-oos-s COBALT 
.. . . . . . . . 

19-JUN-95 4.19 ... 0.0174 mg/kg 

T1 096-GP-026-005·8 19-JUN-95 COPPER 6.08 .. ~ -~-- __ (),0!)34 - _ _ mgt~g .... 
T1 096·GP·026-005-s .. 

. -- . IRON .... ...... ---- .. .. 

19-JUN-95 9700 1 . mglkg 
T1 096-GP-Q26-005-S 19-JUN-9S LEAD 4.06 0.112 .. mglkg 
T1 096-GP-026·005-S 19-JUN-95 MAGNESIUM 3030 B . 0.233 mg/kg 

T1 096-GP·026-005·S 19-JUN-95 MANGANESE 189 B -- Q.(Jq!J!)~ .. rngtkg ... - . . . . . ·-· ... ,,_ ... · · ·uif ·· 
T1 096-GP-026·005-S 19-JUN-95 MERCURY 0.0012 0.00231 mg/kg 

T1 o96-GP-o26-oo5-s 19-JUN-95 NiCKEL .. 6.07 . . .. 0.0799 mglkg 

T1 096-GP-026-005-S 19-JUN-95 . _PQTA~$1\.J.M ... 1300 ___ Q,~~? ... .. rn91kg 
t1 o9a:C3f>-o2a-oos~s 

--· ..... -- ... . - ..... ~-~ ..... if . -
19-JUN-95 SELENIUM 0.07 ____ Q,H? ··- !Tl91k9 .... r1 o9a:dfi-o2s-oos:s -19-JUN-95 . ...... sn:.vER . .... -· . 

0.124 u 0.247 mg/kg 

T1 o9a-GP-026-oo5~s 19-JUN-95 SODIUM 108 B 1.54 mg/kg 

T1 096-GP-026-005-S 19-JUN-95 THALLIUM 0.303 J 0.205 mglkg 

T1 096-GP-Q26-005-S 19-JUN-95 VANADIUM 16.1 ... 0.0232 . . mglkg 

T1 096·GP·026-005-S 19-JUN-95 ZINC 23.9 0.267 mg/kg · 

1'1 096-GP-027 -oo7 -s 19-JUN-95 ALUMINUM 9770 1.16 mg/kg 

T1 096-GP·027-007·S 19-JUN-95 ANTIMONY 0.207 J 0.0946 ... IT,IQ/kg 
T1 096-GP-027 -007 -S 19-JUN-95 ARSENIC 3.41 0.184 mg/kg 

T1 096,GP-027·007-s 19-JUN-95 BARIUM 182 8 0.00656 mg/kg 

T1 096-GP-027 -007-8 19-JUN-95 BERYLLIUM 0.516 0.00113 mg/kg 

T1 096-GP-027 -007·8 19-JUN-95 CADMiUM 0.2 JB 0.0096 mglkg 

T1 096-GP·027 ·007-S 19-JUN-95 CALCIUM 28000 8 1.98 mg/kg 

T1096·GP-027·007-S 19-JUN-95 CHROMiUM 9.55 8 0.059 mglkg 
T1096-GP-o27-Q07-S 19-JUN-95 COBALT 5.45 0.0174 mglkg 

T1 096-GP-027 -007 -S 19-JUN-95 COPPER 8.52 0.0534 mglkg 

T1 096-GP-027 -007·8 19-JUN-95 IRON 13400 1 mglkg 

T1 096-GP-027 -007 -S 19-JUN-95 LEAD 7.14 0.112 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER OATF nEIECIEn I.IMIT MEASUBE. 
T1 096-GP-027 -007 ·S 19-JUN-95 MAGNESIUM 5290 B 0.233 mg/kg 

T1 096-GP-027 ·007·5 19-JUN-95 MANGANESE 266 8 0.00952 mglkg .... 
T1 096-GP-027·007 ·S 19-JUN-95 MERCURY 0.0011 UB 0.00213 .. mg/kg 

r1 o9a-GP-o27-ooi~s 19-Jt..iN-95 
..... . . . . .... ··-··· . -- .... 

NICKEL 9.94 0.0799 mg/kg 

T1 096-GP-027·007·8 19-JUN-95 POTASSIUM 1720 0.637 mg/kg 

T1 096-GP-027 -007 ·S 19-JUN-95 SELENIUM 0.07 u ... ... --- 0.142 mglkg 
.. 

T1 096-GP-027·007 ·S 19-JUN-95 SILVER 0.124 u 0.247 mg/kg .. -
T1 096-GP-027-00i~S 19-JUN-95 SODIUM 149 B 1.54 mglkg 

T1096-GP-o27-007·S 19-JUN-95 THALLIUM 0.697 J 0.205 .. mg/kg 

T1 096-GP-027·007-S 19-JUN-95 VANADIUM 26.4 0.0232 . mg/kg 

T1 096-GP-027 ·007 -S 19-JUN-95 ZINC 32.6 0.267 ... mg/kg 
no9a:(3p':o2a-ooi-s ·· . . P.l.uMiNi.JM .. 

. ~ . - .. . . . ..... ..... ~--'. ···-" ,, ... ----~····· 

20-JUN-95 4130 B 1.19 mglkg 

T1 096-GP-028-007 ·S 20-JUN-95 ANTIMONY 0.361 JB 0.0958 . mg/kg 

T1 096-GP-028·007 -S 20-JUN-95 ARSENIC 1.14 0.186 . mglkg .. - . . . ...... . . . 
-2o-JUN-95 T1 096-GP-028-007 ·S BARIUM 48.9 B 0.00683 mg/kg 

T1 096-GP-028·007 ·S 2o-JUN-95 BERYLLIUM 0.192 J 0.00114 mg/kg 

T1 096-GP-028-007 ·S 20-JUN-95 CADMIUM 0.0049 u ... ·0.0097 .. _1'!19/1<9 ... 
T1 096-GP·028-007~s 20-JUN-95 

.. ... . . . -
CALCIUM 24500 B 2 - - JTlglkg 

T1 096-GP . .02a-ooi~s 2o.JUN-95 . c~JROMIUM . 
.. - .. ---·--- -· ------·--· 

6.39 0.0596 mglkg 
T1 096-GP-028·007 ·S 20-JUN-95 CHROMIUM (VI) 0.64 0.1 mg/kg 

T1 096-GP-028·007 ·S 20-JUN-95 COBALT 3.58 0.0176 mglkg 

T1 096-GP.028-007-S 20-JUN-95 COPPER 11.1 ... ··-·. - 0.0539 mg/kg 

T1 09S·GP-o28-6oi~s 
. . . . - "' ... ---~ 
20-JUN-95 IRON 9350 1.01 mglkg 

T1 096-GP-028-007 ·S 20-JUN-95 LEAD 3.61 B 0.113 mg/kg 

T1 096-GP-028-007-S 20-JUN-95 MAGNESIUM 3140 B 0.235 mg/kg 

T1 096-GP-028-007 -s 20-JUN-95 MANGANESE 180 B 0.00962 mg/kg .. 

T1 096-GP-028-00i~s ... MERCURY 
.. -· ......... 

20-JUN-95 o.oo2n J 0.00216 mg/kg 

T1 096-GP-026-007 -S 20-JUN-95 NICKEL 6.71 B 
. 

0.0807 _mg/kg 

T1 096-GP-028-007 -S 20-JUN-95 POTASSIUr,J! 1030 0.643 mg/kg I 
T1 096-GP-028-007-S 20-JUN-95 . SELENIUM 0.47 J 0.143 mg/kg 

T1 096-GP-028-007 -S 20-JUN-95 SILVER 0.125 u 0.249 mglkg 
T1 096-GP-028-007-S 20-JUN-95 SODIUM 106 1.56 mg/kg 

T1 096-GP-028-007 ·S 20-JUN-95 THALLIUM 0.631 J 0.207 mg/kg 

T1 096-GP-028-007 -S 20-JUN-95 VANADIUM 17.9 0.0234 mglkg 

T1 096-GP-028-007 ·S 20-JUN-95 ZINC 19.8 0.27 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nAtE liMIT MEASUBE. 
T1 096-GP-029-009-S 20-JUN-95 ALUMINUM 7000 .B 1.19 mg/kg 
T1 096-GP-029-009-S 20-JUN-95 ANTIMONY 0.428 JB 0.0958 mglkg 
T1 096-GP-029-009-S 20-JUN-95 ARSENIC 2.26 0.186 mglkg - .... 
T1 096-GP-029-009-S 20-JUN-95 BARIUM 75.2 B 0.00663 mglkg 
T1 096-GP-029-009-S 20-JUN-95 BERYLLIUM 0.337 J 0.00114 mglkg 
T1 096-GP-029-009-S 20-JUN-95 CADMIUM 0.0049 u 0.0097 ... mglkg .... 
T1 096-GP·029-009-s 20-JUN-95 CALCIUM 30900 B 2 . mg/kg 
T1 096-GP-029-009-S 20-JUN-95 CHROMIUM 8.53 0.0596 mglkg .. 
T1 096-GP-029-009-S 20-JUN-95 COBALT 4.74 0.0176 mglkg 
T1 096-GP-029-009-S 20-JUN-95 COPPER 6.17 0.0539 _mglkg 
Tt 096-GP-029-009-S 20-JUN-95 IRON 14200 1.01 mglkg 
T1 096-GP-029-009-S 20-JUN-95 LEAD 6.58 B .... 0.113 !llg/kg 
T1 096-GP-029-009-S 20-JUN-95 MAGNESIUM 3830 B 0.235 mglkg 
T1 096-GP-029-009-S 20-JUN-95 MANGANESE 240 B · ·o.oo9~? ... mglkg 
T1 096-GP-029-009-S . 20-JUr-J-95 MERCURY 0.0659 B - 0,0021? mglkg_ 
T1 096-GP-029-009-S 20-JUN-95 NICKEL 37.1 B 0.0807 mg/kg . 
T1 096-GP-029-00S-S 

. . . -··· 
mglkg 20-JU!'J-95 POTASSIUM 1890 .. 0.643 

T1 096-GP-029-009-S 20-JUN-95 SELENIUM 0.811 0.143 ..... mglkg _ ... 
T1 096-GP-029-009-S 20-JUN-95 SILVER 0.125 u I· ... 0.249. mglkg. 
T1 096-GP-029-009-S 20-JUN-95 SODIUM 94.1 ... 1.56. mg/kg 
T1 096-GP-029-009-S 20-JUN-95 THALLIUM 1.35 0.207 mg/kg 
T1 096-GP-029·009-S 20-JUN-95 VANADIUM 26.3 0.0234 mglkg .. 
T1 096-GP-029-009-S 20-JUN-95 ZINC 27.4 0.27 mglkg 
T1 096-GP-030·009-S 20-JUN-95 ALUMINUM 6250 B 1.19 mg/kg 
T1 096-GP-030-009-S 20-JUN-95 ANTIMONY 0.628 JB 0.0958 mglkg 
T1 096-GP-030·009-S 20-JUN-95 ARSENIC 2.2 0.186 mglkg 
T1 096-GP-030-009-S 20-JUN-95 BARIUM 61.3 B 0.00663 .. . mglkg 
T1 096-GP-030-009-S 20-JUN-95 BERYLLIUM 0.336 J 0.00114 mglkg 
T1 096-GP-030-009-S 20-JUN-95 CADMIUM 0.0049 u 0.0097 mglkg 
T1 096-GP-030-009-S 20-JUN-95 CALCIUM 28000 B 2 mg/kg 
T1 096-GP-030-009-S 20-JUN-95 CHROMIUM 7.26 0.0596 mg/kg I 

T1 096-GP-030-009-S 20-JUN-95 COBALT 8.16 0.0176 mglkg 
T1 096-GP-030-009-S 20-JUN-95 COPPER 7.43 .. 0.0539 mglkg 
T1 096-GP-030-009-S 20-JUN-95 IRON 19400 1.01 mglkg 
T1 096-GP-030-009-S 20-JUN-95 LEAD 4.32 8 0.113 mglkg 
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SAMPLE 
SAMPLE NUMBER I nATE 
T1 096-GP-030-009-S . 20-JUN-95 
T1 096-GP:000-009-S 20-JUN-95 
T1 096-GP-030-009~8 20-JUN-95 
T1 096-GP-030-009-S 20-JUN-95 
T1 096-GP-030-009-S 20-JUN-95 
T1 096-GP-030-009-S 20-JUN-95 
T1 096-GP-030-009•8 20-JUN-95 
T1 096-GP-030-009-S 20-JUN-95 
T1 096-GP-030·009-S 20-JUN-95 
T1096-GP-030·009-S 20-JUN-95 
T1096-GP-030-009-S . 20-JU!'J-~5 
T1096-GP-031-005-S 20-JUN-95 
t 1 09~~G f'-031-0C)~~~ . gg~j Uf>j-~!_:i 
T1096-GP-031-005-S 20-JUN-95 
t1 o96-GP-031-oo5~S '2o-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1096-GP-031-005-S . 20-JUN-95 
'f109S·G~~()31-()()!_:i-~ ~?o~UN~9~. 
T1 096-GP-031-005-S 20-JUN-95 
T1o9a-GP-o31-oo5~s · 20-Ji.JN-95 
T1096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-00f?·S 20-JU!'J-95 
T1096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1096-GP-031-005-S 20-JUN-95 
T1096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1096-GP-031-005-s . 20-JUN-95 
T1 096-GP-031-oos-s 20-jUN-95 
T1 096-GP-031-005-S 20-JUN-95 
T1 096-GP-031-005-S 20-JUN-95 

AMOUNT I NOTATION I DETEC~ON I ~NIT OF 
LIM EASUBE. 

COMMON NAME 

MAGNESIUM 3860 . .. 8 0.235 mg/kg 
MANGANESE 237 B 0.00962 . mglkg . 

MERCURY 0.0062 JB 0.00235 ... . . mglkg 
NICKEL 7.71 B 0,0807 .. . mglkg 

POTASSIUM 1950 0.643 mglkg 
SELENIUM 0.573 . : o: 143 :.·. . .. mg/kg . 

SILVER 0.125 U 0.249 .... . mg/kg 
SODIUM 80.6 . __ 1.56. ... __ mglkg 

THALLIUM 2.02 0.207 mglkg 
VANADIUM 35.1 0.0234 mgtkg 

ZING... . .. 31.6 ........... _____ 9-??. ..... __ r!Jgf!<g __ 
ALUMINUM 8230 8 1.19 mglkg 

___ AN.TIMONY . ··: OA~(: JB. .. -~_:::i),(j9~(___ ·:· rJIQtkg .. 
ARS!;:NIC .. 4,!)4 .. ...... __ _ __ .0,181L .. ___ mg/kg_ .. 
BARIUM 224 8 0.00663 mg/kg 

BERYLLIUM o.388 J · o.oo114 · .. Jl191kg 
__ C.AD.¥1UM, _______ C).QQ4L. .. ... U __ ....... Q,QQ~7 ____ ·--~g/~9. 
. ___ Cf',l,CIUM. ___ ... 7~f?Q9 -·· __ . B ............. ______ 5 ....... .. .lllQI!<9 .. 
_GHROMIUII!I__ 7.77 ............ __ 0.0596 __ . f1lg/kg . 

CHROMIUM (VI} 0.68 . _ 0.1 mg/kg 
COBALT 4.62 0.0176 mg/kg 
COPPER 4.07 0.0539 mglkg 

IRON 10600 . 1.01 mglkg 
LEAD 5.3 B 0.113 mglkg 

MAGNESIUM 4650 B 0.235.... .. mglkg 
MANGANESE . : 134 B 0.00962 mglkg 

MERCURY 0.0011 UB : 0.00226 mglkg 
NICKEL 6.96 B 0.0807 . .. mg/kg 

POTASSIUM 1~50 0.643 mglkg 
SELENIUM 0.539 0.143 mglkg 

SILVER 0.125 U 0.249 mglkg 
. ... SODIUM 78.6 1.56 mgtkg . . 

THALLIUM 0.93 J 0.207 mg/kg 
VANADIUM 42.6 0.0234 mg/kg 

ZINC 19.1 0.27 mg/kg 
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SAMPLE NUMBER 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033·003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 o96-GP-o33--oo3-s 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003"S 
T1 096-GP-033-003·8 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-033-003·8 
T1 096-GP-033-003-S 
T1 096-GP-033-003-S 
T1 096-GP-034-004-S 
T1 096-GP-034·004-S 
T1 096-GP-034-004-S 
T1 096-GP-034-004-S 
T1 096-GP-034·004-S 
T1096·GP-i:l34-004~S 
T1 096-GP-034-004-S 
T1 096-GP-034-004-S 
T1 096-GP-034·004-S 
T1 096-GP-034·004-S 
T1 096-GP-034-004-S 
T1 096-GP-034-004-S 

e 
~LES 

ER Slle 96: Metal Analytical Results for Subsurface Soil Samples 

SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 

DATE DEIECIED liMIT MEASURE 
20-JUN-95 ALUMINUM 8310 B 1.19 mg/kg 

20-JUN-95 ANTIMONY 0.593 JB 0.0958 mg/kg 

20-JUN-95 ARSENIC 7.51 0.186 mg/kg 

20-JUN-95 BARIUM 193 B 0.00663 mglkg 

20-JUN-95 BERYLLIUM 0.408 J 0.00114 mglkg 

20-JUN-95 CADMIUM 0.0049 u 0.0097 mglkg 

20-JUN-95 CALCIUM 53300 B 5 mg/kg 

20-JUN-95 CHROMIUM 7.95 0.0596 . mglkg 

20-JUN-95 COBALT 4.75 -. q.(/176 . '" . !'flQikg 

20-JUN-9S COPPER 5.45 0.0539 mglkg 

20-JUN-95 IRON 13100 1.01 mglkg 

20-JUN-95 LEAD 6.81 B 0.113 mglkg 

20-JUN-95 MAGNESIUM 5550 B .. ___ o.g~fi._. _mglkg 
" 

20-JUN-95 MANGANESE 172 8 .. 0.00962 mglkg 

20-JUN-95 MERCURY 0.0364 B 0.00246 mglkg 

20-JUN-95 NICKEL 12 B 0.0807 mg/kg 

2o-JUN-95 POTASSIUM 1570 0.643 .... mglkg_ .... --··· - . -··-·· 
20-JUN-95 SELENIUM 0.624 . . 0.143 .. mglkg 

20-JUN-95 SILVER 0.125 u 0.249 mglkg 
I .. 

20-JUN-95 SODIUM 131 1.56 mglkg 

20-JUN-95 THALLIUM 1.27 0.207 mg/kg --- . . . . --. ~ -
20-JUN-95 VANADIUM 44.1 0.0234 mg/kg 

20-JUN-95 ZINC 36.3 0.27 mg/kg 

21-JUN-95 ALUMINUM 6590 B 1.19 mglkg 

21-JUN-95 ANTIMONY 0.429 JB 0.0958 mglkg 

21-JUN-95 ARSENIC 4.47 0.186 mg/kg 

21-JUN-95 BARIUM 312 8 0.00663 mg/kg .. " - -. 
21-JUN-95 BERYLLIUM 0.323 J 0.00114 mg/kg .. .. . 

21-JUN-95 CADMIUM 0.0049 u 0.0097 mg/kg 

21-JUN-95 CALCIUM 106000 B 10 mg/kg 

21-JUN-95 CHROMIUM 7.96 0.0596 mglkg 

21-JUN-95 COBALT 3.71 0.0176 mg/kg 

21-JUN-95 COPPER 5.03 0.0539 mglkg 

21-JUN-95 IRON 9660 1.01 mglkg 

21-JUN-95 LEAD 3.76 B 0.113 mglkg 
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ER Site 96: Metal Analytical Results for Subsurface Soil Samples 

SAMPLE I COMMON NAME I AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nAIE DEIECIEn liMIT MEASUBE. 
T1096-GP-034-004-S 21-JUN-95 MAGNESIUM 5420 B 0.235 mg/kg. 

T1 096-GP-034-004-S 21-JUN-95 MANGANESE 156 B 0.00962 m,g/~g •.. ....... ·-·· 
T1 096-GP-034·004-S 21-JUN-95 MERCURY 0.0117 JB 0.00244 .. mg/kg 
T1 096-GP-034-004-S 21-JUN-95 NICKEL 26.1 B 0.0807 mglkg 

T1 096-GP-034-004-S 21-JUN-95 POTASSIUM 1220 0.643 ... _ mglkg 

T1 096-GP-034-004-S 21-JUN-95 SELENIUM 0.351 J 0.143 mglkg . 
T1 096-GP-i:J34-004~s 

... ,. " 

21-JUN-95 SILVER 0.125 u 0.249 mg/kg 

T1 096-GP-034-004-S 21-JUN-95 SODIUM 266 1.56 ... mg/kg .. ··- . .. . .... 
T1 096-GP-034-004·8 21-JUN-95 THALLIUM 0.936 J 0.207 _ mg/kg 

T1 096-GP-034-004-8 . 21-JUN-95 
··- .. ~" ..... 

VANADIUM 31.4 0.0234 ... mg/kg ... 
T1 096-GP-034·004-S 21-JUN-95 ZINC 16.5 0.27 mg/kg 

T1 096-GP-035-007 -S 21-JUN-95 ALUMINUM 6450 B 1.19 .. mg/kg .. . .. . . . ........ 
T1 096-GP-035·007-S 21-JUN-95 ANTIMONY 0.409 JB ... 0.0958 . mglkg . . 

21-JUN-95 
.. . . 

T1 096-GP-035·007 -8 ARSENIC 1.68 ... - 0.186 .... mglkg 

T1 096-GP-035-007 -S 21-JUN-95 BARIUM 58 B 0.00663 . - tylglkg ·-. 
21-JUN-95 

........ . ... • oM • o o ' ' ''' 

T1 096-GP-035-007-S BERYLLIUM. 0.366 J 0.00114 .. mglkg 
T1 096-GP-035-007 -S 

--
21-JUN-95 CADMIUM 0.0049 .. u .. .. __ (),0997_ -- - m,gl~g .... 

T1 096-GP-035-007 ·S 21-JUN-95 -CALCIUM 20700 B 2 rnglkg . 
T1 096-GP·035-ilois 21-JUN-95 ·cHROMIUM 

., .... ·- - -- - .. o.os96 mglkg_ 7.53 
T1 096-GP-035-007-S CHROMIUM (VI) . 

-···· . . .. 
21-JUN-95 0.7 0:1 mg/~g. 

T1 096-GP-035-007:S 21-JUN-95 COBALT 4.22 · ·· o.o17a··· mg/kg ... 
T1 096-GP-035-007 -S 21-JUN-95 COPPER 6.28 0.0539 .. .. mg/kg 
T1 096-GP-035-007 -S 21-JUN-95 IRON 14100 1.01 mg/kg 
T1 096-GP-035-007 -S 21-JUN-95 LEAD 3.77 B 0.113 mg/kg 

T1 096-GP-035-007 ·S 21-JUN-95 MAGNESIUM 3260 B 0.235 _mglkg 
T1 096-GP-035-007 -S 21-JUN-95 MANGANESE 185 B 0.00962 mglkg 
T1 096-GP-035-007 -8 21-JUN-95 MERCURY 0.027 . J 0.00232 mgll<g 
T1 096-GP-035-007 -S 21-JUN-95 NICKEL 13 B 0.0807 mg/kg 

T1 096-GP-035·007 -S 21-JUN-95 POTASSIUM 1470 o:B43 mglkg 

T1096-GP-035·007:S 21-JUN-95 SELENIUM 0.637 0.143 mg/kg 

T1 096-GP-035-007 -S 21-JUN-95 SILVER 0.125 u 0.249 mgtkg 

T1 096-GP-035-007 ·S 21-JUN-95 SODIUM 130 1.56 mglkg 
T1 096-GP-035-007-S 21-JUN-95 THALLIUM 1.22 0.207 mglkg 
T1 096-GP-035-007-S 21-JUN-95 VANADIUM 27.5 0.0234 mg/kg 
T1 096-GP-035·007 ·S 21-JUN-95 ZINC 23.2 0.27 mglkg 
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SAMPLE 
SAMPLE NUMBER I DATE 

COMMON NAME I AMOUNT I NOTATION 
_OETECTEn 

T1 096-GP-036-005-S 21-JUN·95 
T1 096-GP-036-005-S . 21-JUN-95 
T1 096-GP-036-005-S 21-JUN·95 
T1 096-GP-036-005-S 21-JUN-95 
T1 096-GP..036·005-S 21-JUN-95 
T1 096-GP-036-005-S 21-JUN-95 
T1 09B-GP-036-oo5~s 21-JUN-95 
T1 096-GP·036·00S-S 21-JUN-95 
t1o96-GP-036-oo5~s 21-JUN-95 
T1 096-GP-036-00S·S 21 ~JUN-95 
r1o96-GP-o36-oos:s -21:JUN·95 
T1 096-GP-036-005-S 21-JUN-95 
noes-GP-036-otis:s 21~JUN-95 
t1096-GP·036-005-S 21-JUN-95 
T1 096-GP-036-005-S 21-JUN-95 
T1 096-GP~036-005-S . 21-JUN-95 
T1 09B-GP-036-00S-S . 21-jiJN-95 •.. 
T1096-GP-036-00S-S 21~UN-95 
Tt 096-GP-036-005-S 21-JUN-95 
T1 096-GP~o36-oo5-s 21-JUN-95 
T1 096-GP-036-00S-S 21-JUN-95 
T1 096-GP:036-005:s 21-JUN-95 
T1 096-GP-036-005-S 21-JUN-95 
T1 096-GP-037 ·005-S 21-JUN-95 
T1 096-GP-037-005-S 21-JUN-95 
T1 096-GP-037-005-S 21-JUN-95 
T1 096-GP-037 -005-S 21-JUN-95 
T1 096-GP-037 -005-S 21-JUN-95 
T1096-GP-037-005-S 21-JUN-95 
T1096-GP-037·005-S 21·JUN-95 
T1096-GP-037-005-S 21-JUN-95 
T1 096-GP-037 -005·S 21-JUN-95 
T1096-GP-037-005-S 21-JUN-95 

'' - . . . .. 
T1096-GP-037·005-S 21·JUN-95 
Tt 096-GP-037 ·005-S 21-JUN-95 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM· 
COBALT 
COPPER 

IRON 
LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

-* . . --
POTASSIUM 
SELENIUM 

SILVER 
SODIUM 

THALLIUM 
VANADIUM 

ZINC 
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM . . 

BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 

9680 
0.578 

3.5 
213 

0.464 
0.0049 
45100 
9.54 

5 
6.1 

15100 
5.32 
5330 
221 

0.0469 
7.61 
2150 
0.747 
0.125 
309 
1.64 
37.8 
29.7 
7440 
0.477 
2.63 
85.8 

0.364 
0.0049 
28500 
7.74 
4.24 
4.56 

12600 
4.41 
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B 
JB 

B 
J 
u 
B 

B 
B 
B 

B 

u 

B 
JB 

B 
J 
u 
8 

B 

DETEC~ON I MUNIT OF 
liM EASU~ 
1.19 _ mg/kg 

0.0958 mglkg 
0.186 mg/kg 

o.oo6s3 __ ... _ rn91!<9 
0.00114 mglkg 

__ . _o.oo97 - : __ ~ ~g/kg _. 
2 mg/kg 

0.0596 .. ___ !Tig/~g 
0.0176 mglkg 

. :·· 0,0539 =- - =·:_ritglkg -. 
1.01 mg/kg 

__ . o.1yl._ .. . .... rn9t~g __ 
0.235 mg/kg 

0.00962 · mglkg 
o.oo237 · · · · ingti<9 .. 
o.o8o7 · · · -- inglkg 

- - o.643 --- · .. mg/kg -
·· o.143 ·- · · mg/kg 
· o.24s --.. ----mgtkg. -

1.56 --- ..... mglkg 
o.2oi . . . ... mglkg 
0.0234 _ mglkg 
0.27 mg/kg 
1.19 mglkg 

0.0958 mg/kg 
0.186 mglkg 

o.ooa63 mglkg 
0.00114 mglkg 
0.0097 mg/kg 

2 mg/kg 
0.0596 mg/kg 
0.o116 mglkg 
0.0539_ . mg/kg 

· - 1.01 mglkg 
0.113 mglkg 
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ER Site 96: Metal Analytical Results for Subsurface Soil Samples 

SAMPLE 
SAMPLE NUMBER I nATt= 

COMMON NAME I AMOUNT I NOTATION 
DEIECTEn 

DETECTION 
LIMIT 

UNIT OF 
MEASURE. 

T1 096-GP-037-005-S 21-JUN-95 MAGNESIUM 
T1096-GP-037-005-S 21-JUN·95 MANGANESE 
T1096·GP-037-005-S 21-JUN-95 MERCURY 
T1096-GP-o37-005-S 21-JUN-95 NICKEL 
T1 096-GP-037 -005-S 21-JUN-95 POTASSIUM 
T1096-GP-037-005·S 21-JUN-95 SELENIUM 
T1096-GP-037·005-S 21·JUN·95 SILVER 
T1096·GP-037-005-S 21-JUN-95 SODIUM 
T1096-GP-037-00S·S 21-JUN-95 THALLIUM 
t1oe6-GP-037-00S~S 21-JUN-95 vANADIUM 
T1096-GP-037-00S·S 21-JUN-95 ZINC 
T1096-GP-038-010-S 21-JUN-95 ALUMINUM 
T1 096-GP-038·01 O-S 21-JUN-95 ANTIMONY 
T1096-GP·038-0lO·S 21-JUN-95 ARSENic 
r1oo6-GP-038-o1o-s 21~JUN-9s BARIUM 
T1096-GP-038-010·S 21-JUN-95 BERYLLIUM 
n Cl9B-GP·038-o1 o-s 21-juN-95 CADMIUM 
T109B-GP-038-ci1o-s· -21-JUN-95 CALCIUM 
T1096-GP·038-0l0·S 21-JUN-95 CHROMIUM 
'f.1096-G~-()sa-ciio~s. ·l!1~uN~95 . CHR()rv!IIJM (v1i 
T1096·GP-038-010·S 21-JUN-95 COBALT 
·f1 D9B-GP~o38-o1 o-8 -21.ju;..j~95 · - COPPER ·· ·· · 
T1096-GP-038-0lO·S 21-JUN-95 IRON 
T1096-GP-038-010·S 2i-JUN-95 LEAD 
T1096-GP-038-010·S 21-JUN-95 MAGNESIUM 
T1096-GP-038-0l0·S 21-JUN-95 MANGANESE 
T1096-GP-038-010·S 21-JUN-95 MERCURY 
T1096-GP-038-010·S 21-JUN-95 NICKEL 
T1096-GP·038-010-S 21-JUN-95 POTASSIUM 
T1096-GP-038-010-S 21-JUN-95 SELENIUM 
T1096-GP-038-010-S 21-JUN-95 SILVER 
T1096-GP-038-010-S 21-JUN-95. SODIUM 
T1096-GP-038-010·S 21-JUN-95 THALLIUM ... 
T1096·GP-038-010-S 21-JUN-95 VANADIUM 
T1096-GP-038-010-S 21-JUN-95 ZINC 

4030 
166 

0.0359 
6.13 
1340 
0.755 
0.125 
87.7 
1.01 
28.2 
26.7 
4150 
0.048 
1.15 
97.1 

0.:236 
0.0049 
17000 
4.73 
0.62 . ,. ~ ... -·· 
7.09 
3,~2 

10300 
3.47 
2420 
173 

0.0237 
10.4 
1180 
0.429 
0.125 
61.9 

0.801 
18.2 
19.2 
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B 
8 

B 

0.235 
0.00962 
0.00234 

mglkg 
mg/kg 
mglkg 

0.0807 mglkg 
0.643 ·. mglkg 
0.143 mglkg 

U L 0.249 . mg/kg 

B 
UB 

8 
J 
u 
B 

.. _1.56 ___ mglkg 
0.207 . mg/kg . 

· - ·o.o234- .. :_mg/kg . 
0.27 . mglkg 
1.19 mg/kg 

o.o95e .. : mglkg 
--- 0.186 mg/kg 
· 0.00663' · .. · mg/kg 

· · o.oo114·· ··- mg/kg · 
o.oo97 ·· · ·n,glkg 

· -- 2 ·--- --- mg/kg 

~:_ .. !}.o59.a: __ ·_ .. :~~mgli<g 
0.1 mg/kg 

. _ __ ~-~I ~_=jio1i~~- =-mg/kg : 

B 
B 
B 
J 
8 

J 
u 

J 

0.0539 mglkg 
- 1.01 ·- · .... mg/kg 

0.113 -- mgtkg 
0.23S ···· · mg/kg 

· ·0.00962 mglkg 
0.00223 mglkg 
0.0807 mglkg 
0.643 mglkg 
0.143 mglkg 
0.249 mg/kg . 
1.56 mg/kg 
o.2oi mglkg 

0.0234 mg/kg 
0.27 mglkg 

~ 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION 
SAMPLE NUMBER nATF UMIT 

T1 096-GP-039-008-S 22-JUN-95 ALUMINUM 5540 B 1.19 
T1 096-GP:039-008-S 22-JUN-95 ANTIMONY 0.645 JB 0.0958 

T1 096-GP-039-006-S 22-JUN-95 ARSENIC 1.56 0.166 
T1 096-GP-039-008-S 22-JUN-95 BARIUM 64 8 0.00663 . . ~ -
r1 o96-GP-o39-omi-s 22-JUN-95 BERYLLIUM 0.299 J 0:00114 . 
T1 096-GP-039-008-S 22-JUN-95 CADMIUM 0.0049 u 0.0097 

r1 o9s-GP-o39-ooa:s . 22-Ji.JN-95 
.. -~ .. . .. ·---· -. ' .... --· 

_CALCIUM .. 76200 B 5 
22-JUN-95 

.... , .. ____ ··-··-- .. 
T1 096-GP-039-008-S CHROMIUM 7.53 ·-· 0.0596 

T1 096-GP-039-008-S 22·JUN-95 COBALT 6.03 0.0176 
T1 096-GP-039-008-S 22-JUN-95 COPPER 7.31 0.0539 .. . . -· . 

T1 096-GP-039-008-S 
. . . 

22-JUN-95 IRON 20200 1.01 .. 
T1 096-GP-039·008-S 22-JUN-95 LEAD 4.34 B 0.113 

T1 096-GP-039-0oa:s 22-JUN-95 
. . ....... 

MAGNESIUM 4360 B ·····-0::2~~-. 
T1 096-GP-039-008-S 22-JUN-95 MANGANESE 346 B 0.00962 

;=1 o96-Gfi-o39-ooa-s 22~JUN-95 . - . MEFiCURY ··cioo12 
•' '• •w••-•' ·--··· ....... --

u 0.0024 

T1 096-GP-039-00S-S 22-JUN-95 NICKEL 6.46 B 0.0807 
' . 

T1 096-GP-039-008-S 22-JUN-95 POTASSIUM 2310 0.643 

T1 096-GP-039-008-S 22-JUN-95 SELENIUM 0.501 0.143 
' . ........ -. 

T1 096-GP-039-ooa-s 
- - . - .. 
22-JUN-95 SILVER 0.125 u 0.249 

T1 096-GP-039-008-S 22-JUN-95 SODIUM 166 1.56 

T1 096-GP-039-008-s 
--- - .. 

22-JUN-95 THALLIUM 1.71 0.207 
T1 096-GP-039-008-S 22-JUN-95 VANADIUM 36.4 0.0234 

T1 096-GP~039-00B-S 22-JUN-95 ZINC 34.4 0.27 

T1096-GP-040-004-S 22-JUN-95 ALUMINUM 7260 B 1.19 

T1 096-GP-040-004-S 22-JUN-95 ANTIMONY 0.749 JB 0.0958 

Tt 096-GP-040·004-S 22-JUN-95 ARSENIC ' 2.23 0.186 

T1 096-GP-040·004-S 22-JUN-95 BARIUM 117 B Q:()0663 . -- . -
T1 096-GP-040-004-S 22-JUN-95 BERYLLIUM 0.352 J 0.00114 

Tl 096-GP-040·004-S 22-JUN-95 CADMIUM 0.0049 l) 0.0097 

T1 096-GP-040-004-S 22-JUN-95 CALCIUM 23700 B 2 .. 

T1 096-GP-040-004-S 22-JUN-95 CHROMIUM 8.72 0.0596 

T1 096-GP-040-004-S 22-JUN-95 COBALT 5.59 .. 9.0176 "' 
T1 096-GP-040-004-S 22-JUN-95 COPPER 6.15 0.0539 

T1 096-GP-040-004-S 
. - - . ~ 

22-JUN-95 IRON 17000 1.01 

T1 096-GP-040-004-S 22-JUN-95 LEAD 7.4 B 0.113 
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UNIT OF 
MEASUBE.. 

mg/kg 
. mg/kg . 

mg/kg 
.... mg/kg 

··- . rn91l<9 . 
... ~ngtkg .... 
_ mg/kg 

rnglkg 
mg/kg 

·- ~nglkg . 
mgf1<g 

.. mglkg 

.. - 1119/~g ·- . 
.... rnglkg . 

mg/kg 
f!191k9 
mg/kg 

- ll191k9 ... 
mglkg 
mglkg 

. mglkg 
mglkg 
mg/kg 
mglkg 
mg/kg 
mg/kg 
mg/kg. 
mg/kg 
mglkg 
mglkg 
mg/kg 

. mglkg 
mglkg 
mg/kg 
mg/kg 

e 
; 
f 

e 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 

SAMPLE NUMBER nATF< LIMII MEASUBE. 
T1 096-GP-040-004-S 22-JUN-95 MAGNESIUM 4700 8 0.235 mg/kg 
T1 096-GP-040-004-S 22-JUN-95 MANGANESE 233 8 0.00962 _mg/kg 
T1 096-GP-040-004-S 22-JUN-95 MERCURY 0.0011 u 0.00229 mg/kg 

T1 096-GP-040-004~S 22-JUN-95 NICKEL 7.14 8 0.0807 mg/kg 
T1 096-GP-040-004-S 22-JUN-95 POTASSIUM 1690 0.643 mg/kg_ --
T1 096-GP-040-004-S 22-JUN-95 SELENIUM 0.818 0.143 . mglkg 
T1 096-GP-040·004-S 22-JUN-95 SILVER 0.125 u · · · o:249 ... - _lllgikg ... 
T1 096-GP-040-004-S 22-JUN-95 SODIUM 176 1.56 

-~ -- ___ rnglkg 
T1 096-GP-040-004-S 22-JUN-95 THALLIUM 1.5 0.207 .. mg/kg 
T1 096-GP-040-004-S 22·JUN-95 VANADIUM 34.4 0.0234 mglkg 

T1 096-GP-040-004-S 22-JUN-95 ZINC 32.9 0.27 
' .. ... mg/kg . 

T1 096-GP-041-004-S 22-JUN-95 ALUMINUM 8390 8 - "1.19 mg/kg 
T1 096-GP-041-004-S 22-JUN-95 ANTIMONY . 0.726 J8 ... ___ 0.09!)8 ___ '_f!lg/kg __ 
T1 096-GP-o41-oo4-s 22-JUN-95 ARSENIC 5.06 0.186 . .. _mglkg . 
n 096-GP-041-004-s EiA.i=uuM 

.. ---. ----
22-JUN-95 185 B ...... '' ().()Q66;3-- " ... mg~g--

T1 096-GP-041-0M-S 
- ... - " 

. BERYLLIUM ??.7JUN~95 0.419 J .... ___ 0,00114_ •. _f!lg/kg. . 
T1 091:i~GP-M1-Q04-S 22-JUN-95 CADMIUM 0.0049 u 0.0097 ....... ll19'!<9. . 
T1 o96-GP-041-oo4:s 

. - - .. - . 
- . CALCII..iM . - ' . . ~--- .... ···- ·-

22-JUN-95 66200 B 5 _mglkg 
t1 o96-GP-o41-o04~s 

---· . . - · .. o:o596 · 22-JUN-95 CHROMIUM 8.36 ___ rnglkg _ 
T1 096-GP-041-004:8 CHROMIUM (Vi) 

- . 
22-JUN-95 0.24 J 0.1 mg/kg 

T1 096-GP-041·004-S 22-JUN-95 COBALT 4.54 0.0176 f!lg/kg 
T1 096-GP-041-0o4-S 22-JUN-95 COPPER .. ' - 5.01 '0.0539 ,,, ... mg/kg 
T1 09B~GP-041-004-S 

. . . . 
22-JUN-95 IRON 12500 

" 
•' 1,01 mg/kg 

T1 096-GP-041-004~8 22-JUN-95 LEAD 4.47 B 0.113 mg/kg 
T1 09B-GP-041-004-S 22-JUN-95 MAGNESIUM 5550 B 0.235 mg/kg 
T1 096-GP-041-004-S 22-JUt'!-!J5 MANGANESE 162 B 0.00962 mg/kg 
T1 096-GP-041-064-S 22-JUN-95 MERCURY ' 0.0318 0.00215 mg/kg 
T1 096-GP-041-004-S 22-JUN-95 NICKEL 9.31 8 0.0807 mg/kg 
T1 096-GP-041-Q04-S 22-JUN-95 POTASSIUM 1510 0.643 mglkg 
T1 096-GP-041·004-S 22-JUN-95 SELENIUM 0.248 J 0.143 mglkg 
T1 096-GP-041-004-S 22--JUf'!-95 SILVER 0.125 u 0.249 mglkg 
T1 096-GP-041-004-S 22-JUN-95 SODIUM 155 1.56 mglkg 
T1 096-GP-041-004-S 22-JUN-95 THALLIUM 1.22 0.207 mg/kg 
T1 096-GP-041-004-S 22-JUN-95 VANADIUM 40.6 0.0234 mglkg 
T1 096-GP-041-004-S 22-JUN-95 ZINC 22.4 0.27 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER "AI"' nEIEc:rEn LIMIT 11EASUBE.. 
Tl 096-GP-042-005-S 22-JUN-95 ALUMINUM 8460 B 1.19 mglkg 
T1 096-GP-042-005-S 22-JUN-95 ANTIMONY 0.509 JB 0.0958 mglkg 

~ . . - . 
T1 096-GP-042-005-S 22-JUN-95 ARSENIC 4.25 0.186 mglkg. 
T1 096-GP-042-005·8 22-JUN-95 BARIUM 117 B 0.00663 mglkg 
T1 096-GP-042-005-S 22-JUN-95 BERYLLIUM 0.404 J 0.00114 .. mg/kg ... . . . . . . 
T1 096-GP-042-005-S 22-JUN-95 CADMIUM 0.0049 u .... . . 0.0097 mg/kg . . ..... . .. . . 

T1 096-GP-042-005-S 22-JUN-95 CALCIUM 73100 B 5 .. mg/~g 
T1 096-GP-042-005-S 22-JUN-95 CHROMIUM 8.69 0.0596 ... ll191k9 .. ...... .. .. . ··-.' 
T1 096-GP-042-005-S 22-JUN-95 COBALT · 4.75 0.0176 . mglkg .. 
T1 096-GP-042-iioi:i-s 22-JUN-95 . . . COPPER .. 

.. 

5.71 0.0539 ..... ll191~g ..•.. 
r1 o96-GP-o42-oos:s 

... -·· - .. . . . . ~·· 
22-JUN-95 IRON 12400 1.01 mglkg 
22-JUN-95 

... 
LEAD T1096-GP-042-005-S 4.9 B 0.113 . . mg/l<g 

T1 o96-GP-042-oos:s 
. .. . ... .. . . ..... 

22-JUN-95 MAGNESIUM 6430 B 0.235 . - !llg/1<9. 
MANGANESE 

. .. .. . - ...... - -~ ....... 
T1 096-GP-042-005·8 22-JUN-95 210 B 0.00962 _mg/kg_ 
T1 09G-GP-o42-oOS-S 22-JUN-95 MERCURY 0.0012 u 0.00237 mglkg 
T1 096-GP-042-005-S 22-JUN-95 NICKEL 7.29 B 0.0807 ___ . _ rng/1<9 
r1 o96~GP-o42-oos~s 22-JUN-95 

··-· . -. 
.. __ mglkg POTASSIUM 1710 0.643 

T1 o96-GP-042-bo5-s 
.. ....... ·-·· . . . -·-· 

22-JUN-95 SELENIUM 0.38 J 0.143 _mglkg 
T1 096-GP-042-005-S 22-JUN-95 SILVER 0.125 u 0.249 mglkg 
T1 096-GP-042-005-S 22-JUN-95 SODIUM 147 1.56 mg/~g .. ·-
T1 096-GP-042-005-S 22-JUN-95 THALLIUM 1.04 0.207 ..• . mg/kg 
T1 096-GP-042~005-S . 22-JUN-95 

... .. 
VANADIUM 42.9 0.0234 mglkg 

T1 096-GP-042-005-S 22-JUN-95 ZINC 24 0.27 mglkg 
T1 096-GP-043-005-S 22-JUN-95 ALUMINUM 9500 8 1.19 mg/kg 
T1 096-GP-043-005-S 22-JUN-95 ANTIMONY 0.529 JB 0.0958 mg/kg 
T1 o96-GP-o43-oo5-s 

... .... 
22-JUN-95 ARSENIC 

' 
5.09 0.186 mg/kg 

T1 096-GP-043-005-S 22-JUN-95 BARIUM 179 B 0.00663 . mglkg 
T1 096-GP-043-005-S 22-JUN-95 BERYLLIUM 0.45 J 0.00114 mglkg 

CADMIUM 
.. 

T1 096-GP-043-005-S 22-JUN-95 0.0049 u 0.0097 mg/kg 
T1 096-GP-043-005-S 22-JUN-95 CALCIUM 57300 B 5 mglkg 
T1 096-GP-043·005-S 22-JUN-95 CHROMIUM 9.81 0.0596 mg/kg 
T1 096-GP-043-005-S 22-JUN-95 COBALT 6.76 0.0176 mg/kg .. 
T1 096-GP-043-005-S 22-JUN-95 COPPER 6.94 0.0539 mg/kg 
T1 096·GP-043-005-S 22-JUN-95 IRON 13900 1.01 mg/kg 
T1 096-GP-043-005-S 22-JUN-95 LEAD 6.53 B 0.113 mg/kg 
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SAMP. L __ E I COMMON NAME I AM.OUNT I NOTATION 
SAMPLE NUMBER. \ DATF DETECTED 

DETECTION I UNIT OF 
LIMIT MEJUn!BE. 

Tf096-GP:043-M5-S 22-JUN-95 MAGNESIUM - 6690 
T1 096-GP-043-oo5:S 22-JUN-95 MANGANESE 234 
T1096-GP-043-oo5-S 22-JUN-95 MERCURY 0.00279 
T1 096-GP-043-005-S 22-JUN-95 .. NICKEL. 10.3 
T1096-GP-043-005-S 22-JUN-95 POTASSIUM 1850 
T1096-GP-043-0o5-S 22-JUN-95 SELENIUM 0.456 
T1096-GP-i>43-oo5-s 22-JUN-95 SILVER 0.125 
T.1Q~6-~~-1?4:3-()Q~:~ _??:JUI-J~!:J!L .. ··- -~QDIUM __ .. 441 
T1096-GP-043-005·S 22-JUN-95 THALLIUM 1.19 
t1096-GP-043-oo5-s . 22-JUN-95. . ·vANADIUM 40.9 
T1 o96-GP-o4il-Oci5-S 22-JUN-95 . -- ZINC . .. .. 30 
T1096-GP-o44-003-S 26-JUN-95 ALUMINUM 6720 
t1o9s-or-o44-oo3-s ·· 28-JuN-95 • · ANi .. IM6Nv · · ·· · · o.3 
T1096-GP-044-oo3-s 28-JUN-95 ARSENIC 4.88 
n o9s-G~:q44~oii~~s ·· 2~-juN-95 · · BARiuM ~ ... --· 151 
T1096-GP-044-003-S 28-JUN-95 BERYLLIUM 0.319 
T1096-GP~o44-cici3-s . 28-JUN-95 CADMIUM o.o3t 
T1096-GP-o44-003~s 2B-JUN-95 CALCIUM 44400 
Tto96-GP-044-003-S 28-JUN-95 CHROMIUM 5.39 
T1096-GP-044-003-S 28-JUN-95 CHROMIUM (VI) 0.05 
Tto96-GP-044-oi>3-S 28-JUN-95 COBALT 4.32 
T1096-GP-044-003-S 28-JUN-95 COPPER 5.73 
T1096-GP-o44-003-S 28-JUN-95 IRON 9150 
T1 096-GP-044-003-S 28-JUN-95 LEAD 4.53 
T1096-GP-044-003-S 28-JUN-95 MAGNESIUM 6080 
T1096-GP-044-003·S 28-JUN-95 MANGANESE 
T1 096-GP-044-003-S 28-JUN-95 MERCURY 
T1096-GP-044-D03-S 28-JUN-95 NICKEL 
T1096-GP-044-ob3-s 2B-JUN-95 .. POTASSIUM 
T1096-GP-044-003-S 28-JUN-95 SELENIUM 
T1 096-GP·044-003-S 28-JUN-95 SJL VER 
T1 096"GP-044-003-S 28-JUN-95 SODIUM 
T1096-GP-044-003-S 2B·JUN-95 THALLIUM 
T1096-GP-044-003·S 28-JUN-95 VANADIUM 
T1 096-GP-044-003-S 28-JUN-95 ZINC 

163 
0.00619 
6~18 
1160 
0.165 
0.12 
169 
0.1 

43.1 
24 
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B 
B 
J 
B 

J 
u 

0.235 mglkg 
0.00962 mglkg 
0.00243 mg/kg 
0.0807 mg/kg 

· ...... o.643 mg/kg 

0.143 mg/kg 
0.249 .. mg/kg 
1.56 mg/kg .. ·- ·· -··--·-· o.2oi___ -mglkg 

... ·0.0234 · ··· mglkg ·· 
· · --· ·- ·a.27 ·- · -· - mg/kg 

! ·-I· -~~~:2~ . ~~~~~~ 
· ··- 0.179:· .. .. mg/kg · --- a ·· ·· · ·-o:oaa3a .. · · -----·n;g,i<g · · .. 

jf.i · ·· --·- o.oo1 1 · · -mglkg 

Ja ·o:oo933 · · ~glkg 
- - · 8 · - - 1 ~92 - · mglkg 

Ei. . . ...... ci.o573. .. mgtkg 

JB 0.025 mglkg 
... o.o1a9 ·· ·· · mg/kg 

8 
8 
8 
J 
8 
8 

JB 
u 
8 
u 

8 

0.0519 mg/l<g 
0.972 mg/kg 
0.1 09. mg/kg 
0.226 mg/l<g 

0.00925. mg/l<g 
0.00241 mglkg 
o.0776 mglkg 

·- · 0.619 mg/kg 
0.138 mg/l<g 
0.24 mglkg 
1.5 mg/kg 

0.199 mglkg 
O.o225 mglkg 
0.26 mglkg 

) • 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER nAIE DE.lECIEn liMIT MEASURE. 
T1 096-GP-045-004-S 28-JUN-95 ALUMINUM 7180 B 1.11 mg/kg 
T1 096-GP-045-004-S 28-JUN-95 ANTIMONY 0.231 JB 0.0895 mg/kg 
T1 096-GP-045-004-S 28-JUN-95 ARSENIC 2.88 0.174 . mglkg 
T1 096-GP-045-004-S 28-JUN-95 BARIUM 94.4 8 0.00619 mg/kg 

T1 096-GP-045-004-S 28-JUN-95 BERYLLIUM 0.378 JB 0.00106 . mglkg . I 

28-JUN-95 
........... 

T1 096-GP-045-004-S CADMIUM 0.0694 JB 0.00906 . .1119'1<9 . . i 

T1 096-GP-045-004-8 
. . . 

.. CALCIUM .. . B . -- . - ...... 
28-JUN-95 40100 1.87 . - m.glkg . i 

T1 096-GP-045-004-S 28-JUN-95 . CHROMIUM . 7.03 B 0.0557 . mglkg .. . . ... 
T1 096-GP-045-004-S 28-JUI'f-95 COBALT 4.43 0.0164 .. mglkg 
T1 096-GP-045-004·5 28-JUN-95 COPPER. 7.45 0.0503 _____ mglkg __ 

T1 09B-GP-045-oo4-s 
. . . ' 0 • o M-•••• 

28-JUN-95 IRON 10900 0.943 _m.glkg_ . I 
T1 096-GP-o45-oo4-s LEAD. 

. . . . ......... ............... --
28-JUN-95 5.58 B 0.106 ... 11"!9/~g ... 

T1 096-GP-045-004-S . MAGNESIUM . 
. . .. . . . .. 

28-JUN-95 5200 B 0.219 /k . 

T1 096-GP-045-004-S 
. . . .. . . ..... .. ·- ........ . .. ·-· ··-· ····--- .. ··-mg. g ····~ 

J!~-JUN.-9? . MANGANESE 223 B 0.00899 __ m.glkg __ 
. . . . . . .... ' ·- ... ·-· ·- -· .. . - . . . - -· .... -- . ---~~~ - -- ... -- ·-- .. ·---- ----··· ---

T1 096-GP-045-004-S 28-JUN-95 MERCURY 0.0155 . J .... C!,Q0.?1lL .. -- _IY!gl~g - -
t1 o96-oF>-.o4s~oo4~s NiCKEL·- . . . .. -.. ··--·-·----

28-JUN-95 7.31 8 .... - (),0754_ .. __ mg/~g 
' ~--· . . . --. ·-

. 28-JUN-95 - POTASSIU-M T1 096-GP-045·004-S 1490 B 0.601 .... 11"!9/~g . . . . . . 
T1 096-GP-045-oo4-S 28-JUN-95 _ ~ELENIUM 0.068 UB 0.134 . --· mglk!j .... 
T1 o96-GP-045~oo4-S 

.. . ..... o:11a · · ... . i.i . --· -- ··-- ·- --· ... 
26-JUN-95 SILVER 0.233 __ mg/kg 

t1 o96-GP-o45-oo4-s 
-··. . . . . . SODIUM 97.4 .. 

- .. . .... - . 

28-JUN-95 B 1.46 ... mg/kg 
T1 096-GP-045-0M-S 28-JUN-95 THALLIUM 0.321 J 0.193 mg/kg 
T1 096-GP-045-004-S 26-JUN-95 VANADIUM 34.8 0.0219 mglkg 
T1 096-GP-045-004-S 28-JUN-95 ZINC 29 B 0.252 mglkg 
T1 096-GP-046-004-S 10-JUL-95 ALUMINUM 8790 8 1.17 _mglkg 
T1 096-GP-046-004-S 10-JUL-95 ANTIMONY 0.166 JB •. 0.0939 _. I m.glkg 
T1 o96-GP-o46-oo4~s 

. . . 
10-JUL-95 ARSENIC : 4.74 0.182 . mglkg 

T1 096-GP-046-004-S 10-JUL-95 BARIUM 230 B 0.0065 mglkg 

T1 096-GP-046-004-s 10-JUL-95 BERYLLIUM 0.397 JB 0.00112 mg/kg 

T1 096-GP-046-004-S 10-JUL-95 CADMIUM 0.235 JB 0.00951 mg/kg 
T1 096-GP-046-004-S 10-JUL-95 -CALCIUM 57700 8 2.94 mg/kg 
T1 096-GP-046-004-S 10-JUL-95 CHROMIUM 7.21 0.0584 mglkg 

T1 096-GP-046-004-S 10-JUL-95 COBALT 3.98 0.0172 mg/kg 

T1 096-GP-046-004-S 10-JUL-95 COPPER 6.28 . 0.0528 mglkg 
T1 096-GP-046·004-S 10-JUL-95 IRON 10100 .B 0.99 mg/kg 

T1 096-GP-046.004-S 10-JUL-95 LEAD 5.13 0.111 mg/kg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER DATE liMIT ··- • IIR"' 

T1 096-GP-046-004-S 10-JUL-95 MAGNESIUM 6290 B 0.23 . mglkg 
T1 096-GP-046-004-S 10-JUL-95 MANGANESE 176 B 0.00943 .. mg/kg. 
T1 096-GP-046-004-S 10-JUL-95 MERCURY 0.034 B 0.00223 mglkg 
T1 096-GP-046-004-S 10-JUL-95 NICKEL 8.1 B 0.0791 mglkg 
T1 096-GP-046-004-S 10-JUL-95 POTASSIUM 1470 B 0.63 mglkg 
T1 096-GP-046-004-S 10-JUL-95 SELENIUM 0.07 u 0.14 - .. 1119/kg 
T1 096-GP-046-004-S 

·- .. .. 
10-JUL-95 SILVER 0.122 u 0.244 -- .IT\9/!<9 . ·-I 

T1 096-GP-b46-004-S .1 0-J!JL-95 
.. . . . .. - .... - - -· --~---- .. -·· ... 

SODIUM 116 B 1.53 ·- mgl!<g. - ! - .. --. ·- ------ -- -· THALLIUM 
- -···- . . .. ' - .... - . ' .......... 

T1 096-GP-046-004-S 10-JUL-95 0.102 u 0.203 .. mglkg ; 
T1 096-Gr:o46-o64-s .10-JUL-95 VANAi:liUM 

.. 

40.5 0.0229 mglkg 
n 096-GP-046-oo4-s 10-JUL-95 ZINC 25 B .. , __ 0.265 . _mg/kg. 
T1096·GP-047-006-S 10-JUL-95 - ALUMINUM 7980 B 1.17 mglkg 
T1 096-GP-047 ·006-S 10-JUL-95 ANTIMONY 0.319 JB 0.0939 rnglkg . . 

1o-JUl-95 T1096-GP-047-006-S ARSENIC 3.45 0.182 ... 1119/kg - .. --
n o96-GP-o47 -oos-s 1Q-JUL·95 BARIUM 164 B 0.0065 ... mglkg .. : 
r1 o96-GP-o47:oo6-s · 10-JUL~95 ·--EIERYLUUM- . 

·- --·· .. ... ·-. - . -·· 
0.419 JB 0.00112 mQ/!<9. .. . .. 

T1 096-GP-047 -006-S 10-JUL-95 CADMIUM 0.25 JB 0.00951 -· __ _!ng/kg .... . ·-- . . .. . .... . --·· --·-- .. ----
T1 096-GP-047 -006-S 10-JUL-95 CALCIUM 33100 B ·-- _1,!1~ ·- . ·-- 1119/kg ... --- . ·- - ... - ... . .. . -' . --.-
T1 096-GP-047 -006-S 10-JUL-95 CHROMIUM 6.94 0.0584 mglkg 
n o96-GP-o4 i -ooii-s 10-JUL-95 . CHROMIUM (Vi) 0.38 J 0.1 mg/kg 
T1 096-GP-047 -006-S lO-JUL-95 COBALT 5.13 . 0.0172 .. mglkg .. . .... 
T1 096-GP-047-006-S 107JUL-95 COPPER 8.01 0.0528 .. !TJQikg 
T1 096-GP-047 -006-S 10-JUL-95 IRON 11700 B 0.99 mglkg 
T1 096-GP-047-006-S 10-JUL-95 LEAD 6.36 0.111 mglkg 
T1096-GP-047-006-S 10-JUL-95 MAGNESIUM 5140 B 0.23 mg/kg 
T1 096-GP-047-006-S 10-JUL-95 MANGANESE 223 B 0.00943 mg/kg 

T1 096-GP-047 -006·8 10-JUL-95 MERCURY 0.0313 JB 0.00241 mglkg 
n o96-Gfi:o47 -aria-s 10-JUL-95 NICKEL 9.85 B 0,0791 . mglkg 
T1 096-GP-047 -006-S 10-JUL-95 .. POTASSIUM 1580 B 0.63 ... _mglkg 
t1 o96-GP-o4r-oaa:s 1D-JUL-95 SELENIUM 0.07 u 0.14 mglkg 

T1 096-GP-047-006-S 1D-JUL-95 SILVER 0.122 u 0.244 . mglkg 
1'1o96-GP-<i4'T-ooa:s - 1Q-JUL-95 SODIUM 119 B 1.53 mglkg 
T1 098-GP-047 -oo6-s lO-JUL-95 THALLIUM 0.102 u 0.203 mglkg 
T1 096-GP-047 -006-S 10-JUL-95 VANADIUM 33.4 0.0229 mg/kg 
T1096-GP-047-006-S 10-JUL-95 ZINC 31.4 B 0.265 mglkg 
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SAMPLE NUMBER 
Ti096-GP;04 8-007 -s 
T109G-GP-048.{)o7~S 
T1 096-GP-048-007 -s 
T1096-GP-048-007-S 
T1 O!j6-GP-048-90?. -S 
T1 096-GP-048..()07 -S 
t1 o96-GP-o4a-oo7 -s 
T1 096-GP-048-007 ·S 
T1 096-GP-048..()07 -S 
T1 096-GP-048.QOl ·S 
t1 o96~GP~b46-oo7 -8 
T1 096-GP-048-007 ·S 
r1 o96~Gr-o48-o9~~s 
T1 096-GP-048-007·8 
Ti o96-GP-o48-ooi-s 
T1 096-GP-048-007-~ 
T1 o96-GP-048-0oi~s 
T1 096-GP-o48-oo7~s 
T1 096-GP-048-007 -S 
T1 096-GP-048-007 -S 
T1 096-GP-04B-007~S 
T1 096-GP-048-007 -S 
T1 096-GP-048-007 -S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 096-GP-OSO-OOS-S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 096-GP-050-005-S 
T1 09S-GP-05o-oos-s 
T1 096~GP-050-00S·S 
T1 096-GP-050-005-S 

e 
)aLES 
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SAMPLE 
DATE 

10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
1o-Ji.JL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
10-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 
11-JUL-95 

COMMON NAME-~ AMOUNT I NOTATION 
DEIEC.LE" 

ALUMINUM 
ANTIMONY 
ARSE'NIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM. 

8190 
0.263 
3.17 
125 

0.429 
0.237 
26600 

B 
JB 

B 
JB 
JB 
B 

B 

DETEC~ON I :. N.I.T OF 
liM EASUBE. 
1.17 mg/kg 

o.o93s _. mgtkg · 
0.182 mg/kg 
0.0065 . mglkg 
0.00112 · · mgtkg 

' ·a.cio951""" ..... mgtkg 
1.96 · mgtkg 

0.0584 mg/kg 
0.0172 mglkg 

·· • · o.o528 · ·mg/kg 
0.99 ·· · mgikg 

CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 

.. -MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 

SILVER 
SODIUM 

THALLIUM 
VANADIUM 

ZINC 

8.08 
4.72 
7.99 

11800 
6.13 
4760 
233 

B 
B 

JB 
B 
B 
u 
u 
B 
u 

0.111 . ·· mg/kg · - · ·- ··· o.2a -- · ··· mgti<g .. · 
-- o.oo943 ... ·-- -- · mgtkg 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 
CADMIUM 
CALCIUM 

CHROMIUM 
CHROMIUM (VI) 

COBALT 
COPPER 

IRON 

0.0232 
8.45 
1640 
0.07 

0.122 
608 

0.102 
23.3 
28.7 
7760 
0.241 

4.3 
258 

0.413 
0.452 
37700 
6.74 
0.05 
4.49 
7.59 

17000 
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B 
B 
J 

B 
JB 
J 
B 

u 
B 
8 

o:oo2o6 · - mgtk.g ---
- · o.o791 .. - : ~- mg/k.g 

0.63 mg/kg 
o.14 mgtkg 

o.244 · mgtkg 
1.53 · mg/kg 

0.203 ... · · - mg/kg 
0.0229 mg/kg 
0.265 mglkg 

1.1 mg/kg 
0.0887 mglkg 
0.172 mg/kg 

0.00614 mglkg 
0.001 06 mg/kg 
0.00898 mg/kg 

1.85 mglkg 
0.0552 mglkg 

0.1 mg/kg 
0.0163 mg/kg 
0.0499 mglkg 
0.935 mg/kg 
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SAMPLE 
SAMPLE NUMBER I nAT!" 

11096-GP-050-005-S 11-JUL-95 
T1 096-GP-050-005-S 11-JUL-95 
T1 096-GP-050-005-S . 11-JUL-95 
T1 096-GP-050-005-S 11-JUL-95 
T1 096-GP-050-005-S 11-JUL-95 
T1 096-GP~oso-oos-s 11-JUL-95 
T1096-GP-050-00S-S i i-JUL-95 
T1 096-GP-050-oos:s i 1-JUL-95 
T1 096-GP-050-005-S 11-JUL-95 
T1 096-GP-05o-o65-s . 11-jUL-95 

' ' 

T1 096-GP-050-005-S 11-JUL-95 
T1 096-GP-050-005-S 11-JUL -95 
T1096:GP-051-004-S 11-JUL-95 
n 096-GP-051-664-5 . i i -JUL-95 
T1 096-GP-051-004-S 11-JUL-95 
T1096-GP-051-004-S 11-JUL-95 
T1 096-GP-051-oo4-s 11-JUL-95 
T1 096-GP-051-004-S .i i .juL-95 
T1 096-GP-051-004-S 11-JUL-95 
T1096-GP-051-004-S i i-JUL-95 - . . ~ 
T1096-GP-051·004-S 11-JUL-95 
T1096-GP-051-004-S 11-JUL-95 
T1 096-GP-051-004-S 11-JUL-95 
T1096-GP-051-004-S 11-JUL-95 
T1096-GP·051-004-S 11-JUL-95 
T1096-GP-051-004-S i 1-JUL-95 
T1096-GP-051·004-S 11-JUL-95 
T1096-GP-051-004-S 11-JUL-95 
T1 096-GP-051-004-S 11-JUL-95 
T1 096-GP-051-004-S 11-JUL -95 
T1 096-GP-051-004-S 11-JUL-95 
T1096-GP-051-004-S 11-JUL-95 
r1o96-Gfi:osi-o04~s - ii-ji.JL-95 
T1 09B-GP-051-004-if . 1 i -JUL-95 
T1 096-GP-051-004-S 11-JUL-95 

COMMON NAME I AMOUNT 
_nE_tEc.tEn 

LEAD 
MAGNESIUM 
MANGANESE 

MERCURY 
NICKEL 

.POTASSIUM 
SELENIUM 

SILVER 
SODIUM 

THALLIUM 
VANADIUM 

ZINC 
' ALUMINUM -- ... . . . . 

ANTIMONY 
ARSENIC 
BARIUM 

BERYLqUM 
CADMIUM 
CALCIUM 

. CHROMIUM 
COBALT 
COPPER 

IRON 
LEAD 

MAGNESIUM 
MANGANESE 

MERCURY 
NiCKEL 

POTASSIUM 
SELENIUM 

SILVER 
SODIUM 

. . THALLIUM .. . ... 

VANADIUM 
ZINC 

5.43 
4960 
298 

0.0252 
8.14 
1660 
0.066 
0.116 
150 

0.096 
50.2 
34.7 
7080 
0.044 
3.38 
161 

0.338 
0.325 
40900 
7.04 
3.83 
6.15 

10200 
4.96 
4310 
167 

0.0286 
6.76 
1450 
0.066 
0.116 

_12~ .. 
0.096 

25 
24.3 
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NOTATION DETECTION 
UMIT 

B 
B 

JB 

u 
u 
8 
u 
B 
B 
B 
u 

B 
JB 
J 
B 

B 
8 

8 
B 

JB 

0.105 
0.218 

0.00891 
0.00222 
0.0747 
0.595 

.. _0.132 
0.231 
1.44 

0.192 
0.0217 

,. '' • ·-- 0.25 
1.1 

0.0887 
-' . __ 0,172-

0.00614 . . .. 
0.00106 
0.00898 

1.85 . ·-- ··--·---·-· .. 
0.0552 ............. 
0.0163 
0.0499 
0.935 
0.105 
0.218 

0.00891' 
0.00225 
0.0747 
0.595 

u 0.132 
u 0.231 

!3 .. _1.44 
u 0.192 
B 0.0217 
B 0.25 

UNIT OF 
MEASUBE. 

mg/kg 
· mg/kg 
·· mg/kg 

rngtkg 
mglkg 

. mg/kg 
mglkg 
mglkg 
mg/kg · 
ingtkg 

· mglkg 
mglkg 

··- mglkg ·-

mglkg ·_ 
mglkg 
mglkg 
mglkg · 

. mglkg __ 
, .. rnglkg 

mglkg 
. - mglkg 

... mg/kg 

· mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mglkg 
mglkg 
mglkg 
mg/kg 
mglkg 
mg/kg 

). 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER DATE DEIECl"ED liMIT UEASUBE. 
T1 096-GP-052-004-8 11-JUL-95 ALUMINUM 6650 8 ..1 :12. . 1119~9 
T1 096-GP-052-004-8 11-JUL-95 ANTIMONY 0.045 u 0.0904 . !""g/1<9 . 
T1 096-GP-052-Q04·S 11-JUL-95 ARSENIC 2.77 

.. 
0.176 ... m91kg 

T1 09S·GP-i>52-oo4-s 
6 ······ ... -· . . . . .. -

11-JUL-95 BARIUM 113 0.00626 mg/k9 

T1 o96~GP-052·004·S 11-JUL-95 BERYLLIUM 0.345 JB 0.00108 mg/kg. 

T1 096cGP-052·004-S 11-JUL·95 CADMIUM 0.323 J 0.00916 mg/kg . ... 

T1 096-GP-052-004-S 1HUL-95 CALCIUM 29400 B 1.89 ...JT1Q/kg .... 
T1 096-GP-052-664~9 

-- ····- - ... . ·--- -· .. -- . - . - . ... -~-- -- --------------
11-JUL-95 CHROMIUM 6.96 0.0563 m9/kg 

t1 09S~GP-OS2-oo4-s 11-JUL-95 COBALT 4.51 B 0.0166 m,glkg . 
n oe6-GP-o52-oo4-s 11-JUL-95 COPPER 7.47 B . 0,0509 mg/kg 
Tto96-GP-o52-oo4-s · 11~UL-95 

.. -· . 
IRON 11700 0.953 - mglkg 

T1 096-GP-052-004-S 11-JUL-95 
.... 

LEAD 4.95 0.107 mg/kg . 
T1 o96-Gr-:.o52-oo4-s 11-JUL-95 MAGNESIUM 4590 8 0.222 mg/kg 

T1 096-GP-052-004-S 11-JUL-95 MANGANESE 194 B 0.00906 mg/kg 

Tt 096-GP-052-004-S 11-JUL-95 MERCURY 0.0262 JB 0.00226 mg/kg. 

T1 096-GP-652-004-s . 11-JUl-95 
. .. . 

· -o.o762 ... __ NIQKEL. 7.16 ... rn91kg 
T1 096-GP-652-064-s 

. ... . . . --·· ..... 
11-JUL-95 POTASSIUM 1630 0.607 .mgtkg. 

T1 096-GP-052-664-s 11-JUL-95 
-- .. - . . ·- u .. - ..... 0.135"' .. 

.. SE.LEN.!~M 0.066 .. _ rng/1<9 
T1 o96~oi=i-os2~oo4~s .. 11-JUL-95. 

... ... 

SILVER 0.118 u 0.235 .. mglkg . . . ... 
T1 096-GP-052-004-8 11-JUL-95 SODIUM 124 B 1.47 mgf!<g ............. 
T1 096-GP-052-004·8 11-JUL-95 THALLIUM 0.098 u 0.195 .. mglkg . 

T1 09~:Gf'-052-qq.i~s 11-JUL-95 VANADIUM 24.5 B 0.0221 .. mglkg_ 
·11-juL-95 

.... ···- . - ·-
T1 096-GP-052-004-S ZINC 26.4 ·B 0.255 mglkg 

T1 096-GP-053-G06-S 11-JUL-95 ALUMINUM 7430 8 1.1 mglkg 

T1 096-GP-053-006-S 11-JUL-95 ANTIMONY 0.116 J 0.0867 mg/kg 

T1 096-GP-053-006-S 11-JUL-95 .. ARSENIC 
' 

3.46 0.172 mg/kg 

T1 096-GP-053-006-S 11-JUL-95 BARIUM 182 a 0.00614 mglkg 

T1 096-GP-053-006-S 11-JUL-95 BERYLLIUM 0.364 JB 0.00106 mg/kg 

T1 096-GP-053-006-8 11-JUL-95 CADMIUM 0.321 J 0.00898 mglkg 

T1 096-GP-053-006-S 11-JUL-95 CALCIUM 32900 B 1.65 mglkg 

T1 096-GP-053-006-S 11-JUL-95 CHROMIUM 8.51 0.0552 mglkg 

T1 096-GP-053-006-S 11-JUL-95 . CHFjO~IUM (VI) 0.05 u 0.1 . mg/kg 

T1 o96-GP-053-rio6~s 11-JUL-95 
.-

COBALT 4.74 8 0.0163 mglkg 

T1 096-GP-053-006-S 11-JUL-95 COPPER 7.46 .B 0.0499 mg/kg 

T1 096-GP-053-006-S 11-JUL-95 IRON 11000 0.935 mglkg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNIT OF 
SAMPLE NUMBER DATE '-'MIT MEASUBE... 
T1 096-GP-053-006-S 11-JUL-95 LEAD 5.44 0.105 mg/kg 
T1 096-GP-053-006-S 11-JUL-95 MAGNESIUM 4510 B 0.216 mg/kg 
T1 096·GP·053-006-S 11-JUL-95 MANGANESE 218 B 0.00891 mg/kg 
T1 096-GP-053·006-S 11-JUL-95 MERCURY 0.021 JB 0.00247 f1191k9 
T1 096-GP-053-006-S 11-JUL-95 NICKEL 8.66 0.0747 mglkg 
T1 096-GP-053-006-S 11-JUL~95 . ··rcn As slUM 1810 0.595 .. . _fl1g/~g-
T1 096-GP-053-006-S 11-JUL-95 · SELENIUM 0.066 u 0.132 . .... mgfl<g .. 
t1o96:GP-053-oo6-s . 11-Jt..iL-95 . SILVER 

. . ... ... -
0.116 u 0.231 mglkg 

T1 096-GP-053-006-S 11-JUL-95 SODIUM 181 B 1.44 mg/kg 
T1 096-GP-053-006-S 11-JUL-95 THALLIUM 0.096 u 0.192 ... 1119/kg. ... ' . 
T1 096-GP-053-006-S 11-JUL-95 VANADIUM 26.2 a 0.0217 ... 1!19/kg -
T1 o96-GP-053-oo6-s 

. 8 ... ··-· 0.25 ..... 
11-JUL-95 ZINC 29.1 ...... mg/kg ... 

T1 096-GP-054-007 -S 11-JUL-95 ALUMINUM 4840 B 1.11 _. mg/kg ... 
T1 096·GP-054-ooi -s 

..... ,_ .. 
11-JUL-95 ANTIMONY 0.045 u 0.0895 . -· IT191l<9 

T1 096-GP-054-007 -S 
. . .. -· ... - .... -

11-JUL-95 ARSENIC 1.33 0.174 mglkg . ·-. . ... .. .. . 
T1 096-GP-054-007 -S 11-JUL-95 BARIUM 59.9 B 0.00619 mg/kg 
T1 096-GP-054-007 -S 11-JUL-95 BERYLLIUM 0.251 JB 0.00106 - f11glkg - . . - .. .. . . ... 
T1 096-GP-054-007 -S 11-JUL-95 CADMIUM 0.298 J .. 0.00906 .. mg/kg .. ··-· - . 
T1 096-GP-054-007 -S 11-JUL-95 CALCIUM 13800 B 1.87 . _mglkg 
T1 096-GP-054-oo7 :~:f 

. . . -·· . . ... 
11-JUL-95 CHROMIUM 5.57 0.0557 . _ mg/kg 

T1 096-GP-054-007 -S 11-JUL-95 COBALT 4.24 B 0.0164 . __ mg/kg_ ... .. -. .. . . -~ -
T1 096-GP-054-007 -S 11-JUL-95 COPPER 7.31 B 0.0503 .. mg/kg_. 
n o96-GP~54-oo7~s 11-JUL-95 

.. 
IRON 11900 0.943 mglkg 

T1 096-GP-054·007 -S ~ 1-JUL-95 LEAD 3.4 0.106 . mg/kg 
T1 096-GP-054-007 -S 11-JUL-95 MAGNESIUM 2960 B 0.219 . f11glkg 
T1 096-GP-054-007 -S 11-JUL-95 MANGANESE 183 B 0.00899 mglkg 

: 
T1 096-GP-054·007 -S 11-JUL-95 MERCURY 0.04 B 0.00204 mglkg 
T1 096-GP-054-007 -S 11-JUL-95 NICKEL 5.3 0.0754 mg/kg 
T1 096-GP-054·007 ·S 11-JUL-95 POTASSIUM 1410 0.601 mg/kg 
T1 096-GP-054-007 -S 11-JUL-95 SELENIUM 0.068 u 0.134 mg/kg 
T1 096-GP-054-007 -S 11-JUL-95 SILVER 0.118 u 0.233 mglkg 
T1096-GP-054·007-S 11-JUL-95 SODIUM 120 B 1.46 mglkg .. . . . .. 
T1 096-GP-054-007·8 11-JUL-95 THALLIUM 0.097 u 0.193 mg/kg 
T1 096-GP-054-007 -S 11-JUL-95 VANADIUM 19.7 B 0.0219 mg/kg 
T1 096-GP-054-007-8 11-JUL-95 ZINC 25.3 B 0.252 mglkg 
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SAMPLE COMMON NAME AMOUNT NOTATION DETECTION UNITOF I 
SAMPLE NUMBER nATF :n liMIT . MEASUBEJ 
T1 096-GP-055-005-S 17-JUL-95 ALUMINUM 7520 B 1.19 mg/l<g 

! 

T1 096-GP-055-005-S 17-JUL-95 ANTIMONY 0.312 JB 0.0958 mg/l<g 
T1 096-GP-055·005-S 17-JUL-95 ARSENIC 2.75 0.186. mg/l<g 
T1 096-GP-055-005-S 17-JUL-95 BARIUM 100 B 0.00663 mg/l<g 
T1 096-GP-055-005·5 17-JUL-95 BERYLLIUM 0.352 JB 0.00114 m911<9 
T1 096-GP·055-005-S 17-JUL-95 CADMIUM 0.169 J 0.0097 m911<9 
T1 096-GP-055·005-S 17-JUL-95 CALCIUM 31800 B 2 1119,~9 
T1 096-GP·05S·005-S CHROMiUM 

-- .. ·-. -· ... - ~-· .. -----~ ··--. 
17·JUL·95 8.35 B 0.0596 rng/1<9 

T1 096·GP·055-005-S 17-JUL-95 COBALT 5.01 0.0176 mg/1<9 
T1 096-GP-055-005-S 17-JUL-95 COPPER 6.75 0.0539 m9/kg 
T1 096·GP·055-005-S 17-JUL-95 IRON 12400 1.01 mg/kg 
T1 096-GP-055-005-S 17-JUL-95 LEAD 5.28 0.113 mg/kg 
T1 096-GP-055-005-S 17-JUL-95 MAGNESIUM 4460 B 0.235 .. mg/l<g 
T1 096-GP-o55-oo5-s 

... -~ . ... .. -·-

17-JUL-95 MANGANESE 198 B 0.00962 mg/l<g 
T1 096-GP-055-005-S 17-JUL-95 MERCURY 0.0137 JB 0.00212 mg/kg 
T1 096-GP-055-005-S 17-JUL-95 NICKEL 10.2 0.0807 mg/l<g 
T1 096-GP-055·005-S 17-JUL-95 POTASSIUM 1400 B 0.643 rng/1<9 . . 
T1 096-GP-055-005-S 17-JUL-95 SELENIUM .. 0.07 u 0.143 !11911<9 
T1 096~GP-055-005-S 17-JUL-95 SILVER 0.125 u 0.249 mg/l<g 
T 1 096-GP-055-005-S 17-JUL-95 SODIUM 103 B 1.56 mg/kg 
T1 096-GP-055-005-S 17-JUL-95 THALLIUM 0.104 u 0.207 mg/l<g 
T1 096-GP-055-005-S 17-JUL-95 VANADIUM 25.6 0.0234 mgll<g 
T1 Q96-GP-055-005·S 17-JUL-95 ZINC 26.9 B -- o.21 _ _ ~mg/k_g_ _ 

U = non-detect 
J "' estimated value 
B = deJected In the blank 
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SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED ERROR (+I·) LIMIT MEASURE 

Subsurface Soils 
·- · t1 o96-<3Fi~oo1-oo9~s- 13~Ji.JN=95 ---URANIDM~238 -- ---0".948 _____ ·-· pCi/g 0.142 0.09 
no96-GP-001-:-oo9-S -- 13-JtTiii~95 lJR"AiiiiUM~233i234 --n"2·- --o-.1a- 0.09 pCI/g 

T1 096-GP-002-004-S 13-JUN-95 . URANiDM-238 1.09 0.161 . 0.09 pCi/g 
----;'1096-GP-002-004-S ·-:ra~JliN-95- "TiRANiUM.-2331234. -Toi ___ -0.159- ·--------- ·--pCi/g·-· 0.09 
-=r1o96~8r-oo3:ooa:s- 13=-JON=95- ---liRArliiiJM-238 -

--1::23 ____ --·---·':--- ·o:o9 ____ ---pcii9= 0.174 . --·----- --· ---· -------- ------·---·-· -------------- - -------·-· ---·-·-
T1096-GP-003-006-S 13-JUN-95 URANIUM-233/234 1.34 0.185 0.09 pCi/g 

I T1 096-GP-005-006-S 13-JUN-95 URANIUM-2aa--· 1.19 0.16 0.09 pCI/g 
T1 096-GP-005-006-S 13-JUN-95 URANIUM-233/234 1.27 --0.167 0.09 pCi/g I 

T1 096-GP-006-006-S 14-JUN-95 PLUTONIUM-238 0.136 0.0321 0.03 pCi/g 
T1 096-GP-006-006-S ---TRITIUM- ---·· ·-

14-JUN-95 16200 1000 258 pCill 
T1 096-GP-006-006-S 14-JUN-95 URANIUM-238 --{19 0.124 0.09 pCi/g 
T1 096-GP-006-008-S 14-JUN-95 URANIUM-2331234 0.131 pCilg -

1.27 0.09 
T1 096-GP-007 -008-S 14-JUN-95 

-
TRITIUM 251 pCi/[--7240 640 

T1096-GP-008-006-S 14-JUN-95 TRITIUM 11700 1500 815 pCi/L--
·no96-GP"-oo9::01o~s 14-JUN-95 TRITIUM_ .. 6040 590 253 ·--pcin=--

T1 096-GP-01 0-009·$ 14-JUN-95 TRiTIUM 1390 320 260 P.~l_l __ 
1 

T1 096-GP-013-005-S 15-JUN-95 URANIUM-238 1.02 0.146 0.09 pCi/g 
T1 096-GP-0 13-005-S 15-JUN-95 URANIUM~33t234 -------- --0.1_4_ --0.09 

_, ________ 
0.962 pCI/g ----------- 15-Jui'i:§S URANiUM-233/234 0.921 0.129 0.09 . -----;;cQ~-~ T1 096-GP-014-003-S 

T1096-GP-015-005-S 15-JUN-95 PlUTONIUM-238- --().0331 __ ,_ 
-o:o~ 0.03 eCI/~!_-

T1096-GP-015-0o5:s- 15-JUN-95 URANIUM-238 1 0.136 0.09 pCilg 

I 
T1096-GP-015-005·S 15-JUN-95 URANIUM-2~3/234 0.89 0.125 0.09 .. pCi/g--
T1096-GP-016-005-S 15-JUN-95 URANIUM-<.T~23!1. 1 0.131 0.09----·pci/g--

'~ ---·-==-----·--............. -··---·- ··-·-· ---- -·------· -·-··-----···· ---
T1096-GP-017-005-S 15-JUN~95 URANIUM-2 , __ .. · 0.932 0.121 0.09 .. pCi/g 
T1096-GP:018-605-S -:f5-JUN~95 -·----fRffiUMc-~~,.;. -·---270 ---- 230 ___ ---248 - -pCi/[-· 

T1096-GP-018-005-S - 15-JUN-95 URANIUM~2J8=-_:; 0.905 0.151 o.og·---pCi/g 
T1o9a-GP-o19-oo5-s 16~JUN-95 PLU'f6Nii.JM-i'ID?--o.o337'"" -_ - o.o22 o.o3 --- ---i:ici/9 ___ 
T1o96-GP-o19-oo5-s- 16-JDN=95- --DRANiiJij; @~: · ----- ·iHHs --- ----o.121--- o.o9 --- -- - -i:icit9- --
T1096-GP-023-005-S 19-JUN-95 ·f---iJRANIUM-:?.38 ---1.-2-. 0.127 0.09 ___ -- pCi/g--
T1096-GP-023..005-S 19-JUN-95 URANIU~ 1.39 . . .. 0.143 0.09 . pCiig--
T1096-GP-024-005-S 19-JUN-95 URANIUM-23-31-2-3'4-i ---{03 -- -.0:!12- ---0.09 .. ·-pciig_,._ 
T1096-G.P-o25-oo·:r.:s 1s-Jui'i=9s·· ---·uR.Ai'liiJJVI:13s·~~ ·· ·--1:1i'f____ ·· -·o:12f ___ ------o.69 ____ ---pcii9 ___ 

~ 

~--..t· 
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SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED ERROR(+/·) LIMIT MEASURE 

T1096-GP-025-003-S 19-JUN-95 URANIUM-233/234 1.15 0.127 0.09 pCI/g 
- f1iJ96-GP-627:oo7."s . -19~JUN-9S . URANtUM-238 . - ··--1.11 .. . . . .... o: 13 -···· ·- ·-· ci.o9· ---- ·-·-pciig·----
-·'fi"ooo:oP-o27:oo7~s-19::-jiJN-95- -DRANiiJM:2331234 -- 1.16 o.1~ o.o9 . --pcitg __ _ 

T1096-GP-028-007-S 26-JUN::95"" ---u"RANiiJM:238 0.977 ______ oTo_6_.. 0.09 -pcfig--
--i'1096-GP-028:0o7-s w::rui'l-9!;-- · uRi\NiuM:233/234 ---o:ea_e __ ··· · o.1o1 o.o9 --pcvg--
r1o96-GF>.ozs-oo9-s 20-JUN::e5 --URANil.JM-238 . f-- ·1:32·-· --ru6---o:o9 pCilg 
-T1'096-GP-029-009-S 2o:juN-95 URANIUM-2331234 1.34 0.138 0.09 pCi/g--

T1096-GP-030-009-S 20-JUN:95 URANIUM-238 1.41 0.139 0.09 pCi/g 
-- T1096-GP-030-009-S 20-JUN-95 URANIUM-233/234 1.4 0.138 0.09 pCi/g 
T1096-GP-033-003-S 20-JUN-95 URANIUM-236 1.05 0.115 0.09 pCi/g 

T1096-GP-033-003-S 20-JUN-95 URANIUM-2331234 1.17 0.124 0.09 pCi/g--
T1096-GP-035-007-S 21-JUN-95 URANIUM-238. 1.19 ... 0.124 o:69 ____ pCifg-.. -

--r:J096:G"P-035-i557-s··- 21-JUN-95 URANriJM-:E3/234 --1:22~ ------o.:i26 0.09 pCilg 
T1096-GP-036-005-S 21-JUN-95 URANIUM-238 0.928 0.105 0.09 pCIIg 
T1096-GP-036-005-S 21-JUN:gs URANIUM-233/234 1.12 0.121 0.09 pCilg··-
T1096-GP-037-005-S 21-JUN-95 .TJRANIUM-233/234 0.99 0.11 0.09 . pCi/g--
T1096-GP-038-010-S '2"fJDN-=95 ----uR'ANIUM-238 0.912 0.103 0.09 pCi/g 
T1096-GP-038-010-S 21-JUN-95 URANIUM-233/234 0.983 0.109 0.09 pCi/g--, 
T1096-GP-039-008-S 22-JUN-95·--·URANIUM-238 ··--1.21 0.132 0.09 pCi/g -~ 
T1096-GP-039-008-S 22-JUN-95 URANtUM-233/234 1.33 0.142 0.09 ·--pCI/g--, 
T1096-GP-040-004-S 22-JiJN-95 URANIUM-238 1.38 0.169 .. 0.09 pCi/g--
T1096-GP-040-004-s 22-JUN-95 URANIUM-233/234 1.53 . 'Ol64-- 0.09 pCIJg 
T1096-GP-042-005-S 22-JUN-95 UR.ANIUM-238 1.11 0.119 0.09 pCI/g--

-fj'(i§6:GP:.o42-Qo5-S' 22-JON=9'5 URANIOM.:233i234 1.22 ___ --o:128---·o:o9-- --i)ciiii--
1 

T1096-GP-043-005-S 22-JUN-95 URANIUM-238 ' 1 0.109 0.09 pCi/g I 
T1096-GP·043-005-S 22-JUN-95 URANiUM-233/234_ 1.15 _. 0.122 0.09 pCi/g 
T1096-GP-044-003-S 28-JUN-95 TRITIUM 350 230 0.09 pCi!L 

.. T1096-GP-044-003-S 28-JUN-95 URANIUM-238 1.24 - 0 .. 166 0.09 --pCilg .. _ 
T1096-GP-044-003-S 28-JUN-95 URANIUM-233/234 1.39 0.18 0.09 --pCi/g--
T1096-GP-045-004-S 28-JUN-95 l.IRANIUM-238 {68----· --0.1~- --0:09--··· ·····- pCiig ___ _ --------· --- ------"-;:-- -- ...... ·--------- --- . --·-""' ... - ......... ____ -·-·· ·-----· ................. ___ ,_ 

T1096-GP-045-004-S 28-JUN-95 URANIUM-2331234 1.11 0.149 0.09 pCIIg ---- _________ ,_ ........ ________ .----- --------·----- - .. - .. - .... _ .. 

T1096-GP-046-004-S 10-JUL-95 URANIUM-238 0.987 0.105 0.09 pCI!g 
T1096-GP-046-004-S 10-JUL-95 URANIUM-233/234 1.29 0.129 --o:o9_ -==pCiig ___ _ 
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SAMPLE AMOUNT REPORTING UNIT OF 

SAMPLE NUMBER DATE COMMON NAME DETECTED ERROR(+/-) LIMIT MEASURE 
T1096-GP-047-006-S 10-JUL-95 URANIUM-238 0.969 0.137 0.09 pCi/g 

--· T1 096-GP-647 -o(i6:s 1o-JiJL-95 URANIUM:233t2"34 . ··--1.12-- --0.153 0.09 ==j)c_Q[j-= 
·r1096-GP-048-oo7:s -10-JUL-95-- ---URA.NiiJM:23a··· -· ·· ·····a.9o9 -- ·· -----

0.105 0.09 pCi/g 
T1096-GP-048-007-S 10-JUL-95 URANiiJM:233/234 ---1:oa-- ---·.,--:--::-----o:og- --j:ici/9 ___ 

0.115 
--t1o9a:or:oso:o'OS:s --H::JU[-95 -- ·u'RANii.JM~238 -- -----o:9-16--· --0~- --0~09-- --pCi/g--

T1 096-GP-050..005-S 11-JUL-95 URANIUM-233/234 1.08 0.158 0.09 pCI/g 
11096-GP-051-004-S · 11-JUL-95 URANIUM-233/234 1.03 --0:144 0.09 pCI/g 

11-JUL-95 PLUTONiUM-238 
.. 

pCi/g T1 096-GP-052-004-S 0.934 0.121 0.03 
T1 096-GP-052-004-S 11-JUL-95 0.0434 0.0191 

--·--
0.03 pCI/g PU-239/240 .. 

T1 096-GP-052-004-S 11-JUL-95 URANIUM-238 0.984 0.157 0.09 pCi/g 
T 1 096-GP-053-006-S 1·1-JUL-95 URANIUM-238 1.22 0.169 0.09 pCi/g 
T1 096-GP-OSJ-006-S - 11-JUL-95 URANIUM~233/234 1.35 0.182 0.09 -- pCi/~= 

T1 096-GP-054-007 :s 11-JUL-95 ... ~i..JRANIUM-238 1.24 0.176 0.09 pCilg .. - ·---;~ 
URANIUM-2331234 T1 096-GP-054-007 -S 11-JUL-95 1.15 0.167 0.09 pCilg 

11096-GP-055-005-S 17-JUL-95 URANIUM-238 6:991-- --o.117 0.09 --pelf~= 
- r1 o9a=GP-oss:oos-s- 17-JOC95 ·uRANiOM~233i234 1.~-- 0.124 0.09 pCII~------·-· __ M_o_ ••• ··-·---~··---r----- • ····-

Sediments 
T1096-SD-017-001-SS 27-JUN-95 PLUTONIUM-238 0.439 0.235 0.03 p~i.!~---_ ... ______ ;:;-

27-JUN-95 URANIUM-238 0.905 .. _ o:128 0.09 pCI/g T1 096-SD-028-001-SS 
n o96-sb-o28-oo1=ss .. 27:ji]f..i=95- -LiRANiufvl=2337234 .. ·- --o:iia3· .. -· .. '(i:126-- ---0.09_ .. ··---jicllg ·- . 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-001-001-SS 26-JUN-95 ALUMINUM 5080 B 1.19 mo/kg 
T1 096-SD-001-001-SS 26-JUN-95 ANTIMONY 0.313 J 0.0958 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 ARSENIC 2.05 .0.186 mg/kg 
T1096-SD-001-001-SS 26-JUN-95 BARIUM 99 B 0.00663 mglkg 
T1 096-SD-001-001-SS 26-JUN-95 BERYLLIUM 0.261 BJ 0.00114 molk_g_ 
T1096-SD-001-001-SS 26-JUN-95 CADMIUM 1.15 B 0.0097 mglkg 
T1096-SD-001-001-SS 26-JUN-95 CALCIUM 26700 B 2 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 CHROMIUM 14.9 B 0.0596 mg/k!l 
T1 096-S0-001-001-SS 26-JUN-95 COBALT 3 0.0176 mg/kg 
T 1 096-S D-00 1-00 1-SS 26-JUN-95 COPPER 26.1 0.0539 mglk!l 
T1 096-SD-001-001-SS 26-JUN-95 IRON 8040 B 1.01 mQ/kg 
T1096-SD-001-001-SS 26-JUN-95 LEAD 31.4 B 0.113 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 MAGNESIUM 2430 B 0.235 mo/kq 
T1 096-SD-001-001-SS 26-JUN-95 MANGANESE 101 B 0.00962 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 MERCURY 0.0546 B 0.00222 mg/kg 
T1096-SD-001-001-SS 26-JUN-95 NICKEL 6.03 B 0.0807 mg/kg 
T1 096-S0-001-001-SS 26-JUN-95 POTASSIUM 977 B 0.643 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 SELENIUM 0.197 J 0.143 mg/k!l 
T1 096-SD-001·001-SS 26-JUN-95 SILVER 18.5 0.249 mg/kg 
T1 096-SD-001-001-SS 26-JUN-95 SODIUM 96.6 B 1.56 mglkg 
T1 096-S0-001-001-SS 26-JUN-95 THALLIUM 0.207 u 0.207 mQ/kg 
T1 096-80-001-001-SS 26-JUN-95 VANADIUM 21.5 0.0234 mg/kg 
T1 096·80-001-001-SS 26-JUN-95 ZINC 104 B 0.27 m!llk!l 
T1 096-SD-002·001-SS 26-JUN-95 ALUMINUM 5220 B 1.18 mg/kg 
T1 096-SD-002-001-SS 26-JUN-95 ANTIMONY 0.26 J 0.0948 mglkg 
T1 096-SD-002-001-SS 26-JUN-95 ARSENIC 2.49 0.184 ms::~/kg 

T1096-SD-002·001-SS 26-JUN-95 BARIUM 223 B 0.00656 mg/kg 
T1 096-SD-002·001-SS 26-JUN-95 BERYLLIUM 0.283 BJ 0.00113 mg/kg 
T1 096-SD-002-001-SS 26-JUN-95 CADMIUM 1.78 B 0.0096 m!llk!l I 

T1 096-SD-002·001-SS 26-JUN-95 CALCIUM 36900 B 1.98 mQ/kQ I 

T1096-SD-002-001-SS 26-JUN-95 CHROMIUM 80.8 B 0.059 mq/kg 
T1 096-SD-002-001-SS 26-JUN-95 COBALT 3.8 0.0174 mg/kg 
T1 096-S0-002·001-SS 26-JUN-95 COPPER 41.7 0.0534 mglkg 
T1096-SD-002-001·SS 26-JUN-95 IRON 7710 B 1 m~Jikg 

, T1096-SD-002·001-SS 26-JUN-95 LEAD 63 B -- __ 0.1_1L_ _ _tn1JikjL_ -
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-002-001-SS 26-JUN-95 MAGNESIUM 3100 B 0.233 mg/kg 
T1 096-SD-002-001-SS 26-JUN-95 MANGANESE 131 B 0.00952 mQ/kg 
T1 096-SD-002-001-SS 26-JUN-95 MERCURY 0.0348 B 0.00225 mglkg 
T1 096-SD-002-001-SS 26-JUN-95 NICKEL 6.87 B 0.0799 mQ/kg 
T1096·S0.002-001-SS 26-JUN-95 POTASSIUM 1200 B 0.637 mg/kg 
T1 096-SD-002-001-SS 26-JUN-95 SELENIUM 0.142 u 0.142 mg/kg 
T1 096-SD-002-001-SS 26-JUN-95 SILVER 76.4 0.247 mQ/kg 
T1 096-SD-002-001-SS 26-JUN-95 SODIUM 118 B 1.54 mgfkg 
T1 096-SD-002-001-SS 26-JUN-95 THALLIUM 0.205 u 0.205 mQ/kQ 
T1 096-SD-002-001-SS 26-JUN-95 VANADIUM 18.9 0.0232 mgfkg 
T1 096-SD-002-001-SS 26-JUN-95 ZINC 168 B 0.267 mQ/kg 
T1 096-SD-003-001-SS 26-JUN-95 ALUMINUM 5340 B 1.19 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 ANTIMONY 0.0958· u 0.0958 mglkg 
T1 096-SD-003-001-SS 26-JUN-95 ARSENIC 2.45 0.186 mg/kg 
T1096-SD-003-001-SS 26-JUN-95 BARIUM 246 B 0.00663 mg/kg 
T1096-SD-003-001-SS 26-JUN-95 BERYLLIUM 0.276 . BJ 0.00114 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 CADMIUM 1.28 B 0.0097 mg!kg 
T1 096-SD-003-001-SS 26-JUN-95 CALCIUM 56700 B 5 mglkg 
T1 096-SD-003-001-SS 26-JUN-95 CHROMIUM 17.4 B 0.0596. mg!kg 
T1 096-SD-003-001-SS 26-JUN-95 CHROMIUM (VI) 0.39 B 0.025 mg/kg 
T1 096·50.003-001-SS 26-JUN-95 COBALT 3.69 0.0176 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 COPPER 33.5 0.0539 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 IRON 8150 B 1.01 mQ/kg 
T1 096-SD-003-001-SS 26-JUN-95 LEAD 41.7 B 0.113 mg/kg 
T1 096-S0-003-001-SS 26-JUN-95 MAGNESIUM 3050 B 0.235 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 MANGANESE 133 B 0.00962 mglkg 
T1 096-SD-003-001-SS 26-JUN-95 MERCURY 0.0468 B ·. 0.00219 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 NICKEL 6.14 B 0.0807 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 POTASSIUM 1190 B 0.643 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 SELENIUM 0.143 u 0.143 mg/kg 
T 1 096-SD-003-001-SS 26-JUN-95 SILVER 33 0.249 mg/l<g 

' 

T1 096-SD-003-001-SS 26-JUN-95 SODIUM 125 B 1.56 mglk~ 
. T1096-SD-003-001-SS 26-JUN-95 THALLIUM 0.207 u 0.207 mgfkg. I 
, T1 096-SD-003-001-SS 26-JUN-95 VANADIUM 19.1 0.0234 mg/kg 
T1 096-SD-003-001-SS 26-JUN-95 ZINC 144 B 0.27 mgfkg . I 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-004-001-SS 26-JUN-95 ALUMINUM 3850 B 1.09 mg/kg 
T1 096·SD-004-001·SS 26-JUN-95 ANTIMONY 0.268 J 0.0879 m~:~lkg 

T1 096-SD-004-001-SS 26-JUN-95 ARSENIC 2.32 0.171 mg/kg 
T1 096-SD-004-001-SS 26-JUN-95 BARIUM 131 B 0.00609 m.JJ!kg 
T1096-SD-004-001-SS 26-JUN-95 BERYLLIUM 0.219 BJ 0.00105 mQ!kg 
T1 096-SD-004-001-SS 26-JUN-95 CADMIUM 1.26 B 0.0089 mg/kg 
T1 096-SD-004-001-SS 26-JUN-95 CALCIUM 29700 B 1.84 11'1Qikg 
T1 096-SD-004-001-SS 26-JUN-95 CHROMIUM 14.9 B 0.0547 · mg/kg 
T1096-SD-004-001·SS. 26-JUN-95 COBALT 2.63 0.0162 fllg/kg 
T1 096-SD-004-001-SS 26-JUN-95 COPPER 27.7 0.0495 mglkg 
T1 096-SD-004-001-SS 26-JUN-95 IRON 6960 B 0.927 mg/kg 
T1 096-SD-004-001-SS 26-JUN-95 LEAD 30.8 B 0.104 malk!1 
T1 096-SD-004-001-SS 26-JUN-95 MAGNESIUM 2190 B 0.216 mg!kg 
T1 096-SD·004-001·SS 26-JUN-95 MANGANESE 329 B 0.00883 malkg 
T1 096-SD-004-001-SS 26-JUN-95 MERCURY 0.0497 B 0.00228 mglkg 
T1 096-SD-004-001-SS 26-JUN-95 NICKEL 4.63 B 0.0741 11'19/kg 
T1 096-SD-004-001-SS 26-JUN-95 . P-OTASSIUM 788 B .•. 0.59 ma/kg 
T1 096-SD-004·001-SS 26-JUN-95 SELENIUM 0.131 u 0.131 mg/kg 
T1 096-SD-004-001-SS 26-JUN-95 SILVER 19.5 0.229 mg/kg I 

T1 096-SD-004-001-SS 26-JUN-95 SODIUM 84.3 B 1.43 m(l!kg ; 

T1 096-SD-004-001-SS 26-JUN-95 THALLIUM 0.2 J 0.19 mg/kg ' 

T1 096-SD-004-001-SS 26-JUN-95 VANADIUM 14.2 0.0215 mg/kg 
T1 096-SD-004-001-SS 26-JUN-95 ZINC 101 B 0.248 mg/kg ! 

T 1 096-SD-005-001-SS 26-JUN-95 ALUMINUM 5300 B 1.19 mg/ka 
T 1 096-SD-005-001-SS 26-JUN-95 ANTIMONY 0.498 J 0.0958 mg/kg I 

T1 096-SD-005·001-SS 26-JUN-95 ARSENIC 2.54 0.186 rna/kg 
' 

T1 096-SD-005-001-SS 26-JUN-95 BARIUM 95.8 B . 0.00663 mg/kg 
T1 096-SD-005-001-SS 26-JUN-95 BERYLLIUM 0.292 BJ 0.00114 mg/kg 
T1 096-S0-005·001-SS 26-JUN-95 CADMIUM 0.417 BJ 0.0097 mg!kg 
T1 096-SD-005-001-SS 26-JUN-95 CALCIUM 39100 B 2 mg!kg 
T1 096-SD·005·001·SS 26-JUN-95 CHROMIUM 8.42 B 0.0596 mg!kg 
T1 096·80-005·001-SS 26-JUN-95 COBALT 3.02 0.0176 mg/kg 
T1 096-SD-005·001-SS 26-JUN-95 COPPER 11.1 0.0539 mg/kg 
T1 096·SD·005·001·SS 26-JUN-95 IRON 8770 B 1.01 mg/kg_ 
T1 096-SD-005-001-SS 26-JUN-95 LEAD 10.3 0.113 mg/kg 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-005-001-SS 26-JUN-95 MAGNESIUM 2630 B 0.235 mq/kg_ 
T1 096-SD-005-001-SS 26-JUN-95 MANGANESE 113 B 0.00962 mg/kg 
T1 096-SD-005-001-SS 26-JUN-95 MERCURY 0.0256 BJ 0.0024 mQ/kg_ 
T1 096-SD-005-001-SS 26-JUN-95 NICKEL 4.69 B 0.0807 ll}g/kg 
T1 096-SD-005-001-SS 26-JUN-95 POTASSIUM 1090 B 0.643 mq/kq 
T1 096-SD-005-001-SS 26-JUN-95 SELENIUM 0.292 J 0.143 mg/kg 
T1 096-SD-005-001-SS 26-JUN-95 SILVER 8.81 0.249 mo/kg_ 
T1 096-SD-005-001-SS 26-JUN-9.5 SODIUM 62.6 B 1.56 mg/kQ 
T1 096-SD-005-001-SS 26-JUN-95 THALLIUM 0.293 J 0.207 mg/kg 
T1 096-SD-005-001-SS 26-JUN-95 VANADIUM 20.7 B 0.0234 mg/kg 
T1 096-SD-005-001-SS 26-JUN-95 ZINC 48.2 B 0.27 mq/kQ 
T1 096-SD-006-001-SS 26-JUN-95 ALUMINUM 4920 B 1.12 ll}g/kg 
T1 096-SD-006-001-SS 26-JUN-95 ANTIMONY 0.168 J 0.0904 mglkg 
T1 096-SD-006-001-SS 26-JUN-95 ARSENIC 2.21 0.176 mo/kq 
T1 096-SD-006-001-SS 26-JUN-95 BARIUM 134 B 0.00626 mglkg 
T1 096-SD-006-001-SS 26-JUN-95 BERYLLIUM 0.312 BJ 0.00108 mq/kg_ 
T1 096-SD-006-001-SS 26-JUN-95 CADMIUM 0.181 BJ 0.00916 mg/kg 
T1 096-SD-006-001-SS 26-JUN-95 CALCIUM 23200 B 1.89 mg/kg 
T1 096-SD-006-001-SS 26-JUN-95 CHROMIUM 6.38 B 0.0563 mQ/kg 
T1 096-SD-006-001-SS 26-JUN-95 CHROMIUM (VI) 0.22 B 0.025 mglkg 
T1 096-SD-006-001-SS 26-JUN-95 COBALT 3.86 0.0166 mQ/kg 
T1 096-S0-006-001-SS 26-JUN-95 COPPER 10.1 0.0509 ll}g/kg 
T1 096-SD-006-001-SS 26-JUN-95 IRON 10900 B 0.953 mQ/kg 
T1 096-SD-006-00 1-SS 26-JUN-95 LEAD 13.8 B. 0.107 mg/kg 
T1 096-S0-006-001-SS 26-JUN-95 MAGNESIUM 2420 B 0.222 mglkg 
T1 096-SD-006-00 1-SS 26-JUN-95 MANGANESE 120 B 0.00908 mQ/kQ 
T1 096-SD-006-00 1-SS 26-JUN-95 MERCURY 0.0176 BJ 0.00219 mglkg 

1 T1096-S0-006-001-SS 26-JUN-95 NICKEL 5.31 B 0.0762 mglkg 
' 

' T1 096-SD-006-001-SS 26-JUN-95 POTASSIUM 937 B 0.607 mQ!kg 
T1 096-S0-006-001-SS 26-JUN-95 SELENIUM 0.135 u 0.135 mg/kg 
T1 096-SD-006-001-SS 26-JUN-95 SILVER 0.235 u 0.235 mglkg 
T1 096-SD-006-001-SS 26-JUN-95 SODIUM 88.1 B 1.47 mglkg 
T1 096-S0-006-001-SS 26-JUN-95 THALLIUM 0.195 u 0.195 mq/kg 
T1 096-SD-006·001-SS 26-JUN-95 VANADIUM 24.2 0.0221 mg/kg 

_D 09§-SD-006-001-SS 26-JUN-95 ZINC 42.2 B 0.255 mq/kg 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-007-001-SS 26-JUN-95 ALUMINUM 2880 B 1.19 mg/kg 
T1096-SD-007-001-SS 26~JUN-95 ANTIMONY 0.206 J 0.0958 ma/kg 
T1 096-SD-007 -001-SS 26-JUN-95 ARSENIC 1.96 0.186 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 BARIUM 120 B 0.00663 mg/kg 
T1 096-SD-007·001-SS 26-JUN-95 BERYLLIUM 0.204 BJ 0.00114 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 CADMIUM 0.213 BJ 0.0097 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 CALCIUM 14700 B 2 mglko 
T1 096-SD-007-001-SS 26-JUN-95 CHROMIUM 7.83 B 0.0596 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 COBALT 3.04 0.0176 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 COPPER 17.5 0.0539 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 IRON 10700 B 1.01 ll1g/kg 
T1 096-SD-007 -001-SS 26-JUN-95 LEAD 97' B 0.113 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 MAGNESIUM 1570 B 0.235 mg!kg 
T1096-SD-007 -001-SS 26-JUN-95 MANGANESE 92.1 B 0.00962 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 MERCURY 0.0173 BJ 0.00226 mq/kg 
T1 096-SD-007-001-SS 26-JUN-95 NICKEL 4.08 B 0.0807 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 POTASSIUM 529 B 0.643 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 SELENIUM 0.143 u 0.143 ll1Q/kg 
T1 096-SD-007-001-SS 26-JUN-95 SILVER 0.249 u 0.249 mg/kg 
T1 096-SD-007 -001-SS 26-JUN-95 SODIUM 72.3 B 1.56 mg/kg 
T1 096-SD-007-001-SS 26-JUN-95 THALLIUM 0.207 u 0.207 mg/kg I 

T1 096-SD-007 -001-SS 26-JUN-95 VANADIUM 22.5 0.0234 mg/kg 
T1096-SD-007-001-SS 26-JUN-95 ZINC 79.7 B 0.27 mg/kJl 
T1 096-SD-009-001-SS 26-JUN-95 ALUMINUM 4390 B 1.14 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 ANTIMONY 0.162 J 0.0922 ll1Q/kg 
T1 096-SD-009-001-SS 26-JUN-95 ARSENIC 2.4 0.179 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 BARIUM 128 B 0.00638 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 BERYLLIUM 0.343 sj 0.0011 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 CADMIUM 0.221 BJ 0.00933 mg/kg 

I T1 096-SD-009-001-SS 26-JUN-95 CALCIUM 29700 B 1.92 mg/kg 
, T1096-SD-009-001-SS 26-JUN-95 CHROMIUM 4.41 B 0.0573 mg/kg 
. T1 096-SD-009-001-SS 26-JUN-95 CHROMIUM (VI) 0.13 B 0.025 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 COBALT 2.91 0.0169 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 COPPER 12.2 0.0519 mg/kg 
T1 096-SD-009-001-SS 2§-JUN-95_ 

-
IRON 

-~ 

8040 B -
0.972 

- --- .ll'~------------
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-009-001-SS 26-JUN-95 LEAD 9.69 B 0.109 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 MAGNESIUM 2500 B 0.226 mQ/kg 
T1 096-SD-009-001-SS 26-JUN-95 MANGANESE 112 B 0.00925 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 MERCURY 0.0132 BJ 0.00215 mQ/kQ 
T1 096-SD-009-001-SS 26-JUN-95 NICKEL 4.4 B 0.0776 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 POTASSIUM 674 B 0.619 mQ/kg 
T1 096-SD-009·001-SS 26-JUN-95 SELENIUM 0.138 u 0.138 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 SILVER 0.24 u 0.24 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 SODIUM 79.7 B 1.5 m!llk!l 
T1 096-SD-009-001-SS 26-JUN-95 THALLIUM 0.199 u 0.199 mg/kg 
T1 096-SD-009-001-SS 26-JUN-95 VANADIUM 17.6 0.0225 rn!llk!l 
T1 096-SD-009-001-SS 26-JUN-95 ZINC 36.4 B 0.26 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 ALUMINUM 4420 B 1.15 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 ANTIMONY 0.0929 u 0.0929 mg/kg 
T1096-SD-010-001-SS 26-JUN-95 ARSENIC 2.53 0.18 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 BARIUM 201 B 0.00643 mgfkg 
T1 096-SD-01 0-001-SS 26-JUN-95 BERYLLIUM 0.282 BJ . 0.00111 mglk!l 
T1 096-SD-01 0-001-SS 26-JUN-95 CADMIUM 0.182 BJ 0.00941 mQ/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 CALCIUM 32600 B 1.94 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 CHROMIUM 7.49 B 0.0578 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 COBALT 3.1 0.0171 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 COPPER 8.74 0.0523 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 IRON 8150 B 0.98 mQikg 
T1 096-SD-01 0-001-SS 26-JUN-95 LEAD 31.7 B 0.11 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 MAGNESIUM 2590 B 0.228 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 MANGANESE 108 B 0.00933 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 MERCURY 0.0181 BJ 0.00231 mQ/kg 

' 

T1 096-SD-01 0-001-SS 26-JUN-95 NICKEL 4.79 B 0.0783 mg/kg 
T1 096-SD-01 0-001-SS 26-JUN-95 POTASSIUM 787 B 0.624 mg/kg I 

T1 09B-SD-01 0-001-SS 26-JUN-95 SELENIUM 0.139 u 0.139 mg/kg 
T1 096-SD-010-001-SS 26-JUN-95 SILVER 0.242 u 0.242 mgfkg 
T1 096·80-010·001-SS 26-JUN-95 SODIUM 73.1 B 1.51 mg/kg 
T1096-SD-01Q-001-SS 26-JUN-95 THALLIUM 0.201 u 0.201 mQ/kg 
T1096-SD-010-001-SS 26-JUN-95 VANADIUM 19.7 0.0227 mglkg 
_)1_096-~D-01 Q-091-S~ .. 26-JUN-95 ZINC 31.3 B 0.262 mg/kg 
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T1 096-SD-011-001-SS 26-JUN-95 ALUMINUM 5080 B 1.18 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 ANTIMONY 0.25 J 0.0948 m~/kg 
T1 096-SD-011-001-SS 26-JUN-95 ARSENIC 3.13 0.184 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 BARIUM 143 B 0.00656 mglk~ 

T1096-SD-011-001-SS 26-JUN-95 BERYLLIUM 0.294 BJ 0.00113 mg/kg 
T1096-SD-011-001-SS 26-JUN-95 CADMIUM 0.554 B 0.0096 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 CALCIUM 34900 B 1.98 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 CHROMIUM 8.91 B 0.059 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 COBALT 3.72 0.0174 mg/kg 
T1096-SD-011-001-SS 26-JUN-95 COPPER 22.2 0.0534 mq/kq 
T1 096-SD-011·001-SS 26-JUN-95 IRON 10600 B 1 mq/kg 
T1096-SD-011-001-SS 26-JUN-95 LEAD 23 B 0.112 mglkg 
T1 096-SD-011-001-SS 26-JUN-95 MAGNESIUM 3060 B 0.233 mg/kg 
T1 096-SD-011·001-SS 26-JUN-95 MANGANESE 167 8 0.00952 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 MERCURY 0.0435 B 0.00234 mq/kg 
T1 096-SD-011-001-SS 26-JUN-95 NICKEL 6.02 B 0.0799 mg/kg 
Tl 096-SD-011·001-SS 26-JUN-95 POTASSIUM 998 8 0.637 mglkg 
T1 096-SD-011-001-SS 26-JUN-95 SELENIUM 0.142 . u 0.142 mglkg 
T1 096-SD-011·001-SS 26-JUN-95 SILVER 0.247 u 0.247 mglkg 
Tl 096-SD-011·001-SS 26-JUN-95 SODIUM 85 B 1.54 mg/kQ 
T1 096-SD-011-001-SS 26-JUN-95 THALLIUM 0.273 J 0.205 mglkg 
T1 096-SD-011-001-SS 26-JUN-95 VANADIUM 23.3 0.0232 mg/kg 
T1 096-SD-011-001-SS 26-JUN-95 ZINC 51.6 B 0.267 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 ALUMINUM 5400. B 1.12 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 ANTIMONY 0.228 J 0.0904 mglkg 
T1 096-80·012-001-SS 26-JUN-95 ARSENIC 3.49 0.176 mg/kg 
T1096-SD-012-001-SS 26-JUN-95 BARIUM 149 B 0.00626 mg/kg 
T1096-SD-012-001-SS 26-JUN-95 BERYLLIUM 0.324 BJ 0.00108 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 CADMIUM 0.183 BJ 0.00916 mg/kg 

, T1 096-SD-012-001-SS 26-JUN-95 CALCIUM 33000 8 1.89 mg/kQ 
I T1 096-SD-012-001-SS 26-JUN-95 CHROMIUM 5.35 B 0.0563 mQ/kg 
T1096-SD-012-001-SS 26-JUN-95 CHROMIUM {VI) 0.07 BJ 0.025 mg/kg 
T1 096-SD-012-00 1-SS 26-JUN-95 COBALT 3.74 0.0166 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 COPPER 7.27 0.0509 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 IRON 8950 

--·-
B -- _Q,953- --- ~_mg/~-~--·- -------- ~---- -- ---------- -------
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SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1096-SD-012-00 1-SS 26-JUN-95 LEAD 14.8 B 0.107 mQ/kQ 
T1 096-SD-012-001-SS 26-JUN-95 MAGNESIUM 3120 B 0.222 mJJfkg 
T1 096-SD-012-001-SS 26-JUN-95 MANGANESE 141 B 0.00908 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 MERCURY 0.0132 BJ 0.00222 m_g/kg 
T1 096-SD-012-001-SS 26-JUN-95 NICKEL 5.97 B 0.0762 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 POTASSIUM 1010 B 0.607 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 SELENIUM 0.135 u 0.135 m!l/kg 
T1 096-SD-012-001-SS 26-JUN-95 SILVER 0.235 u 0.235 mQ/kg 
T1 096-80-012-001-88 26-JUN-95 SODIUM 82.5 B 1.47 mg/kg 
T1096-SD-012-001-SS 26-JUN-95 THALLIUM 0.195 u 0.195 mg/kg 
T1 096-SD-012-001-SS 26-JUN-95 VANADIUM 22.1 0.0221 mg/kg 
T1096-SD-012-001-SS 26-JUN-95 ZINC 25.3 B 0.255 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 ALUMINUM 7210 B 1.18 mQ/kg 
T1 096-SD-013-001-SS 26-JUN-95 ANTIMONY 0.307 J 0.0948 11)g/kg 
T1 096-SD-013-001-88 26-JUN-95 ARSENIC 4.04 0.184 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 BARIUM 220 .B 0.00656 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 BERYLLIUM 0.369 BJ 0.00113 mg/kg 
T1 096-SD-013-001-88 26-JUN-95 CADMIUM 0.255 BJ 0,0096 mg/kg 
T1 096-SD-013-001-88 26-JUN-95 CALCIUM 51200 B 1.98 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 CHROMIUM 7.13 B 0.059 mglkg 
T1 096-SD-013-001-88 26-JUN-95 COBALT 4.54 0.0174 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 COPPER 12.7 0.0534 fTig/kg 
T1 096-SD-013-001-88 26-JUN-95 IRON 10400 B 1 mg/kg. 
T1 096·SD-013-001-SS 26-JUN-95 LEAD 16.1 B 0.112 mg/kg 
T1 096-S0-013-001-SS 26-JUN-95 MAGNESIUM 4270 B 0.233 mg/kg I 

T1 096-SD-013·001-SS 26-JUN-95 MANGANESE 160 B 0.00952 mg/kg 
T1 096-SD-013-001-SS 26-JUN-95 MERCURY 0.0142 BJ 0.00231 mg/kg 
T1096-SD-013-001-SS 26-JUN-95 NICKEL 7.22 B 0.0799 mg/kg . 

T1 096-SD-013-001-SS 26-JUN-95 POTASSIUM 1380 B 0.637 fTig/kg I 

T1 096-SD-013-001-SS 26-JUN-95 SELENIUM 0.142 u 0.142 mg/kg 
I T1096-SD-013-001-SS 26-JUN-95 SILVER 0.247 u 0.247 mq/kg 
T1 096-SD-013-001-SS 26-JUN-95 SODIUM 128 B 1.54 mQ/kg 

. T1096-SD-013-001-SS 26-JUN-95 THALLIUM 0.205 u 0.205 mg/kg 
T1096-SD-013-001-SS 26-JUN-95 VANADIUM 24.8 0.0232 mq/kg_ 
T1 096-50·013-001-SS 26-JUN-95 ZINC . 45.4 B 0.267 mQ!kg . 
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T1 096-SD-014-001-SS 26-JUN-95 ALUMINUM 7150 B 1.12 mg/kg 
T1096-SD-014-001-SS 26-JUN-95 ANTIMONY 0.163 J 0.0904 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 ARSENIC 4.08 0.176 mg/kg 
T1096-SD-014-001-SS 26-JUN-95 BARIUM 263 B 0.00626 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 BERYLLIUM 0.391 BJ 0.00108 mQikQ 
T1 096-SD-014-001-SS 26-JUN-95 CADMIUM 0.384 BJ 0.00916 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 CALCIUM 77600 B 4.72 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 CHROMIUM 7.59 B 0.0563 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 COBALT 4.15 0.0166 mg/kg 
T1096-SD-014-001-SS 26-JUN-95 COPPER 27.8 0.0509 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 IRON 9540 B 0.953 mq/kq 
T1 096-SD-014-001-SS 26-JUN-95 LEAD 27.6 B 0.107 mq/kq 
T1096-SD-014-001-SS 26-JUN-95 MAGNESIUM 4560 8 0.222 mg/kg 
T1096-SD-014-001-SS 26-JUN-95 MANGANESE 245 B 0.00908 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 MERCURY 0.0145 BJ 0.00231 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 NICKEL 7.61 B 0.0762 mglkg 
T1 096-SD-014-001-SS 26-JUN-95 POTASSIUM 1390 B 0.607 ma/k!l 
T1 096-SD-014-001-SS 26-JUN-95 SELENIUM 0.135 u 0.135 m!.llk!.l 
T1 096-SD-014-001-SS 26-JUN-95 SILVER 0.235 u 0.235 mglkg 
T1 096-SD-014-001-SS 26-JUN-95 SODIUM 107 B 1.47 mg/kg 
T1 096-SD-014-001-SS 26-JUN-95 THALLIUM 0.195 u 0.195 mg/kg 
T1096-SD-014-001-SS 26-JUN-95 VANADIUM 23.1 0.0221 mg/ko 
T1096-SD-014-001-SS 26-JUN-95 ZINC 84 B 0.255 malka 
T1 096-SD-015-001-SS 26-JUN-95 ALUMINUM 8290 B 1.18 m!.llk!.l 
T1 096-SD-015-001-SS 26-JUN-95 ANTIMONY 0.455 J 0.0948 mg/kg 

I T1096-SD-015-001-SS 26-JUN-95 ARSENIC 3.94 0.184 mg/kg 
I T1096-SD-015-001-SS 26-JUN-95 BARIUM 184 B 0.00656 mg/kg 
i T1096-SD-015-001-SS 26-JUN-95 BERYLLIUM 0.421 BJ 0.00113 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 CADMIUM 0.255 BJ 0.0096 mglkg 
T1 096-SD-015-001-SS 26-JUN-95 CALCIUM 52400 B 4.95 mglkg 
T1096-SD-015-001-SS 26-JUN-95 CHROMIUM 8.58 B. 0.059 mglkg 
T1 096-SD-015-001-SS 26-JUN-95 CHROMIUM (VI) 0.145 B 0.025 mglkg 
T1 096-SD-015-001-SS 26-JUN-95 COBALT 4.63 0.0174 mglkg 
T1 096-SD-015-001-SS 26-JUN-95 COPPER 19.5 0.0534 mgLkg_ 
T1 096-SD-015-001-SS 26-JUN-95 IRON 12700 B 1 mg/kg 

-
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-015-001-SS 26-JUN-95 LEAD 17.1 B 0.112 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 MAGNESIUM 4870 B 0.233 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 MANGANESE 181 B 0.00952 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 MERCURY 0.0203 BJ 0.00243 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 NICKEL 8.21 B 0.0799 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 POTASSIUM 1590 B 0.637 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 SELENIUM 0.142 u 0.142 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 SILVER 0.247 u 0.247 mg/kg. 
T1 096-S D-015-001-SS 26-JUN-95 SODIUM 102 B 1.54 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 THALLIUM 0.21 J 0.205 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 VANADIUM 30.6 0.0232 mg/kg 
T1 096-SD-015-001-SS 26-JUN-95 ZINC 56.4 B 0.267 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 ALUMINUM 8570 B 1.11 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 ANTIMONY 0.156 J 0.0895 mglkg 
T1 096-SD-016-001-SS 26-JUN-95 ARSENIC 3.88 0.174 mglkg. 
T1 096-SD-016-001-SS 26-JUN-95 BARIUM 217 B 0.00619 mg/kg 
T1 096-SD-016-001·SS 26-JUN-95 BERYLLIUM 0.428 BJ 0.00106 mglkg 
T1 096-SD-016-001-SS 26-JUN-95 CADMIUM 0.192 BJ 0.00906 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 CALCIUM 58500 B 4.67 mglkg 
T1 096-SD-016-001-SS 26-JUN-95 CHROMIUM 8.46 B 0.0557 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 COBALT 4.4 0.0164 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 COPPER 9.5 0.0503 mglkg 
T1 096-SD-016-001-SS 26-JUN-95 IRON 11800 B 0.943 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 LEAD 16 8 0.106 mg/kg 
T1 096-SD·016-001-SS 26-JUN-95 MAGNESIUM 4390 8 0.219 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 MANGANESE 186 B 0.00899 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 MERCURY 0.0203 BJ 0.00212 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 NICKEL 7.82 8 0.0754 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 POTASSIUM 1570 B 0.601 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 SELENIUM 0.134 u 0.134 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 SILVER 0.233 u 0.233 mglkg 
T1 096-SD-016-001-SS 26-JUN-95 SODIUM 99.4 B 1.46 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 THALLIUM 0.193 u 0.193 mg/kg 
T1 096-SD-016-001-SS 26-JUN-95 VANADIUM 26.9 0.0219 mglkg 

_Tj096-SD-016·001·SS 26-JUN-95 -
ZINC 32.4 B 0.252 mglkg 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-017-001-SS 27-JUN-95 ALUMINUM 5450 B 1.14 mq/kq 
T1 096-SD-017 -001-SS 27-JUN-95 ANTIMONY 0.239 BJ 0.0922 mg/kg 
T1 096-SD-017-001-SS 27-JUN-95 ARSENIC 3.36 0.179 mg/kg 
T1 096-S0-017 -001-SS 27-JUN-95 BARIUM 143 B 0.00638 m_glkg 
T1 096-SD-017-001-SS 27-JUN-95 BERYLLIUM 0.301 BJ 0.0011 mg/kg 
T1 096-SD-017-001-SS 27-JUN-95 CADMIUM 0.0941 BJ 0.00933 mg/kg 
T1 096-SD-017 -001-SS 27-JUN-95 CALCIUM 61900 B 4.81 mg/kg 
T1 096-SD-017-001-SS 27-JUN-95 CHROMIUM 5.13 8 0.0573 mo/kq 
T1096-SD-017-001-SS 27-JUN-95 COBALT 3.48 0.0169 mg/kg 
T1096-SD-017-001-SS 27-JUN-95 COPPER 7.62 0.0519 mg/kg 
T1 096-SO.(l17-001-SS 27-JUN-95 IRON 7940 0.972 mq/kg 
T1 096-SD-017-001-SS 27-JUN-95 LEAD 7.57 8 0.109 mg/kg 
T1 096-SD-017-001-SS 27-JUN-95 MAGNESIUM 3580 8 0.226 mq/kq 
T1 096-SD-017-001-SS 27-JUN-95 MANGANESE 128 B 0.00925 mglkg 
T1 096-SD-017-001-SS 27-JUN-95 MERCURY 0.0167 J 0.00235 molkg 
T1 096-S D-017 -001-SS 27-JUN-95 NICKEL 5.2 8 0.0776 mg/kg 
T1096-SD-017-001-SS 27-JUN-95 POTASSIUM 1080 8 0.619 mg/kg 
T1 096-S0-017-001-SS 27-JUN-95 SELENIUM 0.138 BU 0.138 mg/kg_ 
T1 096-S0-017-001·SS 27-JUN-95 SILVER 0.24 u 0.24 mq/kg 
T1096-SD-017-001-SS 27-JUN-95 SODIUM 69.8 8 1.5 mg!kg 
T1 096-SD-017 -001-SS 27-JUN-95 THALLIUM 0.199 u 0.199 ITlglkg 
T1 096-SD-017-001-SS 27-JUN-95 VANADIUM 19.4 0.0225 mg/kg 
T1 096-SD-017-001-SS 27-JUN-95 ZINC 24.2 B 0.26 mq/kg 
T1 096-SD-018-001-SS 27-JUN-95 ALUMINUM 3410 B 1.17 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 ANTIMONY 0.0939 BU 0.0939 mq/kq 
T1 096-SD-018-001-SS 27-JUN-95 ARSENIC 2.53 0.182 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 BARIUM 93.9 8 0.0065 mg/kg 
T1 096-S0-018-001-SS 27-JUN-95 BERYLLIUM 0.219 BJ 0.00112 mr:~lkg 

T1096-SD-018-001-SS 27-JUN-95 CADMIUM 0.0936 BJ 0.00951 mqlkg 
T1 096-SD-018-001-SS 27-JUN-95 CALCIUM 45700 B 1.96 mglkg 
T1 096-SD-018·001-SS 27-JUN-95 CHROMIUM 2.85 B 0.0584 mg/kg 
T1 096-S0-018-001-SS 27-JUN-95 CHROMIUM (VI) 0.095 BJ 0.025 mg!kg ! 

T1 096-SD-018-001-SS 27-JUN-95 COBALT 2.08 0.0172 mg/kg I 

T1 096-SD-018-001-SS 27-JUN-95 COPPER 5.03 0.0528 mq/kg · 
' 

T1096-SD-018-D01-SS 27-JUN-95 IRON 3920 0.99 mglkg 
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SAMPLE AMOUNT DETECTION UNIT OF 

SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
T1096-SD-018-001-SS 27-JUN-95 LEAD 5.77 B 0.111 mglkg 
T1 096-SD-018-001-SS 27-JUN-95 MAGNESIUM 2780 B 0.23 mg/kg 
T1 096-SD-D1 B-001-SS 27-JUN-95 MANGANESE 87.2 B 0.00943 ma/kQ 
T1 096-SD-018-001-SS 27-JUN-95 MERCURY 0.0277 J 0.00229 mg/kg 
T 1 096-S 0-0 18·00 1-SS 27-JUN-95 NICKEL 3.71 B 0.0791 mQ!kQ 
T1 096-SD-018-001-SS 27-JUN-95 POTASSIUM 708 B 0.63 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 SELENIUM 0.14 BU 0.14 mn/kQ 
T1 096-SD-018-001-SS 27-JUN-95 SILVER 0.244 u 0.244 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 SODIUM 53.9 B 1.53 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 THALLIUM 0.203 u 0.203 mg/kg 
T1 096-SD-018-001·SS 27-JUN-95 VANADIUM 10.6 0.0229 mg/kg 
T1 096-SD-018-001-SS 27-JUN-95 ZINC 14.7 8 0.265 mq/kg 
T1 096-SD-019-001-SS 27-JUN-95 ALUMINUM 3850 B 1.13 mg/kg 
T1096-SD-019-001·SS 27-JUN-95 ANTIMONY 0.191 BJ 0.0912 mq/kg 
T1 096-SD-019-001-SS 27-JUN-95 ARSENIC 2.77 0.177 mg/kg_ 
T1096-SD-019-001-SS 27-JUN-95 BARIUM 163 B 0.00631 mg/kg 

· T1 096-SD-019·001-SS 27-JUN-95 BERYLLIUM 0.243 BJ 0.00109 mg/kg_ 
T1 096-SD-019-001-SS 27-JUN-95 CADMIUM 0.0884 BJ 0.00923 mq/kg 
T1 096-SD-019-001-SS 27-JUN-95 CALCIUM 39800 8 1.9 mglkg 
T1 096-SD-019-001 ~SS 27-JUN-95 CHROMIUM 4.14 B 0.0567 mglkg 
T1 096-SD-019-001-SS 27-JUN-95 COBALT 2.78 0.0168 mg/kg 
T1 096-SD-019-001-SS 27-JUN-95 COPPER 6.33 0.0513 mQ/kQ 
T1 096-SD-019·001-SS 27-JUN-95 IRON 6310 0.962 mg/kg 
T1 096-SD-{)19-001-SS 27-JUN-95 LEAD 6.7 B 0.108 mglkg 
T1 096-SD-019-001-SS 27-JUN-95 MANGANESE 104 B 0.00916 mg/kg 
T 1 096-SD-019-001-SS 27-JUN-95 MERCURY 0.0113 J 0.00229 mg/kg I 

T1 096-SD-019-001-SS 27'-JUN-95 NICKEL 4.42 8 0.0768 mg!kg 
T1 096-S0-019-001-SS 27-JUN-95 POTASSIUM 685 8 0.612 malkg i 

I T1 096-SD-019-001-SS 27-JUN-95 SELENIUM 0.136 BU 0.136 mg/kg 
I T1096-SD-019-001-SS 27-JUN-95 SILVER 0.237 u 0.237 mg/kg 
I T1096-SD-019-001-SS 27-JUN-95 SODIUM 54.7 B 1.49 mg/kg_ 
I T1 096-SD-019-001-SS 27-JUN-95 THALLIUM 0.197 u 0.197 mg/kg 
. T1096-SD-019-001·SS 27-JUN-95 VANADIUM 18.4 0.0223 mg/kg 
, T1096-SD·019-001-SS 27-JUN-95 ZINC 17.7 8 0.257 ma/kq 
I T1 096-SD-02G-001-SS 27-JUN-95 ALUMINUM 3680 8 1.17 mg/kg 
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SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1096-SD-020-001-SS 27-JUN-95 ANTIMONY 0.0939 BU 0.0939 mg/kg 
T1 096-S0-020-001-SS 27-JUN-95 ARSENIC 2.81 0.182 rnQ/kg 
T1 096-S0-020"001-SS 27-JUN-95 BARIUM 139 B 0.0065 mg/kg 
T1 096-SD-020-001-SS 27-JUN-95 BERYLLIUM 0.232 BJ 0.00112 mg/kg 
T1 096-S0-020-001-SS 27-JUN-95 CADMIUM 0.0771 BJ 0.00951 rnQ/kg 
T1 096-SD-020-001-SS 27-JUN-95 CALCIUM 36000 B 1.96 mg/kg 
T1 096-SD-020-001-SS 27-JUN-95 CHROMIUM 3.74 B 0.0584 rnQ/kg 
T1 096-SD-020·001-SS 27-JUN-95 COBALT 2.64 0.0172 mg/kg 
T1 096-SD-020-001-SS 27-JUN-95 COPPER 6.74 0.0528 mg/kg 
T1 096-SD-020-001-SS 27-JUN-95 IRON 6340 0.99 rnQ!kQ 
T1 096-S0-020·001-SS 27-JUN-95 LEAD 8.37 B 0.111 mglkg 
T1 096-S0-020-001-SS 27-JUN-95 MANGANESE 109 B 0.00943 rnQ/kg 
T1 096-S0-020-001-SS 27-JUN-95 MERCURY 0.0141 J 0.00232 mg/kg 
T1 096-SD·02D-001-SS 27-JUN-95 NICKEL 4.13 8 0.0791 mg/kg 
T1 096-SD-020-001-SS 27-JUN-95 POTASSIUM 804 B 0.63 mg/kg 
T1 096-SD-020·001-SS 27-JUN-95 SELENIUM 0.14 BU 0.14 mg/kg 
T1 096-SD-020·001-SS 27-JUN-95 SILVER 0.244 u 0.244 mq/kg 
T1 096-80-020·001-SS 27-JUN-95 SODIUM 51.3 B 1.53 mg/kg 
T1 096-SD-020·001-SS 27-JUN-95 THALLIUM 0.215 J 0.203 mg/kg 
T1 096-S0-020·001-SS 27-JUN-95 VANADIUM 16.2 0.0229 mq/kg 
T1 096-SD-020·001-SS 27-JUN-95 ZINC 17.4 B 0.265 mq/kg 
T1 096-SD-021-001-SS 27-JUN-95 ALUMINUM 7760 8 1.14 mg/kg 
T1 096-SD-021-001-SS 27-JUN-95 ANTIMONY 0.124 BJ 0.0922 mQ/kg 
T1 096-S0-021-001-SS 27•JUN-95 ARSENIC 3.97 0.179 mg/kg 
T 1 096·8 D-021-00 1-SS 27-JUN-95 BARIUM 224 B 0.00638 mg/kg 
T1 096-S0-021-001-SS 27-JUN-95 BERYLLIUM 0.421 BJ 0.0011 mg/kg 
T1096-SD-021·001-SS 27-JUN-95 CADMIUM 0.205 BJ 0.00933 mg/kg 
T1 096-S0-021-001-SS 27-JUN-95 CALCIUM 45500 B 1.92 mg/kg 
T1 096-SD-021-001-SS 27-JUN-95 CHROMIUM 7.11 B 0.0573 mg/kg I 

T1 096-SD-021-001-SS 27-JUN-95 CHROMIUM(VI) 0.275 B 0.025 fl1g/kg_ 
T1 096-SD-021-001-SS 27-JUN-95 COBALT 4.26 0.0169 mg/kg 
T1 096-SD-021-001-SS 27-JUN-95 COPPER 13 0.0519 mglkg 

1 T1096-SD-021-001-SS 27-JUN-95 IRON 9310 0.972 mg/kg 
I T1096-SD-021-001-SS 27-JUN-95 LEAD 13 B 0.109 malka 
I T1096-SD-021-001-SS 27-JUN-95 MAGNESIUM 4330 B 0.226 mg/kg 
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T1 096-SD-021-001-SS 27-JUN-95 MANGANESE 193 B 0.00925 mg!kg 
T1 096-SD-021-001-SS 27-JUN-95 MERCURY 0.0147 J 0.00225 mq/kq 
T1 096-SD-021-001-SS 27-JUN-95 NICKEL 7.39 8 0.0776 mg/kg ' 
T1 096-SD-021-001-SS 27-JUN-95 POTASSIUM 1710 B 0.619 mg/kg 
T1 096-SD-021-001-SS 27-JUN-95 SELENIUM 0.314 BJ 0.138 · mQ/kq 
T1096-SD-021-001-SS 27-JUN-95 SILVER 0.24 u 0.24 mg/kg 
T1 096-SD-021 ~001-SS 27-JUN-95 SODIUM 130 B 1.5 mg/ko 
T1 096-SD-021-001-SS 27-JUN-95 THALLIUM 0.406 J 0.199 mg/kg 
T1 096-SD-021-001-SS 27-JUN-95 VANADIUM 21 0.0225 mg!kg 
T1 096-SD-021-001-SS 27-JUN-95 ZINC 32.8 B 0.26 mqlkq 
T1 096-SD-022-00 1-SS 27-JUN-95 ALUMINUM 4060 B 1.09 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 ANTIMONY 0.106 BJ 0.0879 mqlkq 
T1 096-SD-022-001-SS 27-JUN-95 ARSENIC 3.2 . 0.171 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 BARIUM 117 B 0.00609 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 BERYLLIUM 0.269 BJ 0.00105 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 CADMIUM 0.059 BJ 0.0089 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 CALCIUM 25900 B 1.84 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 CHROMIUM 3.43 B 0.0547 mg/kg 
T1 096-SD-022·001-SS 27-JUN-95 COBALT 2.3 0.0162 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 COPPER 3 0.0495 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 IRON 5420 0.927 mg/kg 
T1 096-SD-022·001-SS 27-JUN-95 LEAD 3.47 B 0.104 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 MANGANESE 76.2 B 0.00883 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 MERCURY 0.00315 J 0.00246 mg/kg 
T1 096-SD-()22-001-SS 27-JUN-95 NICKEL 3.99 B 0.0741 mg/l<g 

' T1096·SD-022-001-SS 27-JUN-95 POTASSIUM 591 B 0.59 m!Jik!J 
! T1 096-SD-022·001-SS 27-JUN-95 SELENIUM 0.131 BU 0.131 mg/kg 

T1 096-SD-022-001-SS 27-JUN-95 SILVER 0.229 u 0.229 mg!kg I 

T1 096·SD-022·001-SS 27-JUN-95 SODIUM 231 B 1.43 mg/kg I 

T1 096-SD-022-001·88 27-JUN-95 THALLIUM 0.266 J 0.19 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 VANADIUM 17.2 0.0215 mg/kg 
T1 096-SD-022-001-SS 27-JUN-95 ZINC 12.2 B 0.248 mg/kg 
T1 096-SD-023-001-SS 27-JUN-95 ALUMINUM 3440 B 1.13 mg/kg 
T1 096-SD-()23-001-SS 27-JUN-95 ANTIMONY 0.241 BJ 0.0912 mg/kg 
T1 096-SD-023-001-SS 27-JUN-95 ARSE]'IIC 

-- ---
3.26 

--- ----~ 

0.177 mg/l<g 
~---- --
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T1 096-SD-023-001-SS 27-JUN-95 BARIUM 70.2 B 0.00631 mglka 
T1 096-SD-023-001-SS 27-JUN-95 BERYLLIUM 0.227 8J 0.00109 maiko 
T1 096-SD-023-001-SS 27-JUN-95 CADMIUM 0.0263 BJ 0.00923 maiko 
T1 096-SD-023-001-SS 27-JUN-95 CALCIUM 31400 B 1.9 mqlkg 
T1 096-SD-023-001-SS 27-JUN-95 CHROMIUM 3.62 8 0.0567 maiko 
T1 096-SD-023-001-SS 27-JUN-95 COBALT 2.35 0.0168 maiko 
T1 096-SD-023-001-SS 27-JUN-95 COPPER 3.1 0.0513 mqlkg 
T1 096-SD-023-001-SS 27-JUN-95 IRON 6500 0.962 maiko 
T1 096-SD-023-001-SS 27-JUN-95 LEAD 3.03 8 0.108 molka 

.. 

T1 096-SD-023-001-SS 27-JUN-95 MANGANESE 75.3 B 0.00916 mglkg 
T1 096-SD-023-001-SS 27-JUN-95 MERCURY 0.254 0.00222 maiko 
T1 096-SD-023-001-SS 27-JUN-95 NICKEL 3.65 8 0.0768 ma/ka 
T1 096-SD-023-001-SS 27-JUN-95 POTASSIUM 548 B 0.612 mglkg 
T1 096-SD-023-001-SS 27-JUN-95 SELENIUM 0.136 BU 0.136 molka 
T1 096-SD-023-001-SS 27-JUN-95 SILVER 0.237 u 0.237 ma/ka 
T1 096-SD-023-001-SS 27-JUN-95 SODIUM 54.7 8 1.49 mr1lkg 
T1 096-SD-023-001-SS 27-JUN-95 THALLIUM 0.342 J 0.197 ma/kq 
T1 096-SD-023-001-SS 27-JUN-95 VANADIUM 17.4 0.0223 malka 
T1 096-SD-023-001-SS 27-JUN-95 ZINC 12.3 8 0.257 mglkg 
T1 096-SD-025-001-SS 27-JUN-95 ALUMINUM 3770 B 1.12 ma/ka 
T1 096-SD-025-001-SS 27-JUN-95 ANTIMONY 0.217 BJ 0.0904 mq/kg 
T1 096-SD-025-001-SS 27-JUN-95 ARSENIC 3.87 0.176 mglkg 
T1 096-SD-025·001-SS 27-JUN-95 BARIUM 145 B 0.00626 rna/kg: 
T1 096-SD-025-001-SS 27-JUN-95 BERYLLIUM 0.233 BJ 0.00108 mqlkg 
T1 096-SD-025-001-SS 27-JUN-95 CADMIUM 0.0492 BJ 0.00916 mo/ka 
T1 096-SD-025-001-SS 27-JUN-95 CALCIUM 56700 B 4.72 mq/kg 
T1 096-SD-025-0CH -SS 27-JUN-95 CHROMIUM 3.73 B 0.0563 mq!kg 
T1 096-SD-025-001-SS 27-JUN-95 CHROMIUM (VI) 0.095 8J 0.025 mg/kg 

' 

I T1096-SD-026-001-SS 27-JUN-95 COBALT 2.66 0.0166 mglkg 
T1 096-SD-025-001-SS 27-JUN-95 COPPER 3.38 0.0509 maiko 
T1 096·80-025-001-SS 27-JUN-95 IRON 6960 0.953 mg/kg 
T1 096-SD-025-001-SS 27-JUN-95 LEAD 3.42 B 0.107 malka 
T1 096-SD-025·001-SS 27-JUN-95 MAGNESIUM 2780 B 0.222 ma/ka 
T1 096-SD-025-001-SS 27-JUN-95 MANGANESE 77.2 B 0.00908 molka 
T1 096-SD-025-001-SS 27-JUN-95 MERCURY 0.00479 J 0.00209 rrigjkg 
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SAMPLE NUMBER 
T1 096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1096-SD-025-001-SS 
T1 096-SD-025-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096·SD-026-001-SS 
T1 096-SD-026-001-SS 
T1096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001·88 
T1 096-SD-026-001-SS 
Tl 096-SD-026-001-SS 
T1 096-SD-026-00 1-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026·001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 
T1 096-SD-026-001-SS 

. T1096-SD-027-001-SS 
T1096·SD-027-001-SS 
T1 096-SD-027 -001-SS 
T1 096-SD-027-001-SS 
T1 096-SD-027 -001-SS 

• hLE 7 -.i 
ER Site 96: Metal Analytical Results for Sediment Samples 

SAMPLE AMOUNT DETECTION UNIT OF • 

DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
27-JUN-95 NICKEL 4.02 B 0.0762 mg/kg 
27-JUN-95 POTASSIUM 636 B 0.607 mg/ka 
27-JUN-95 SELENIUM 0.135 BU 0.135 ma/ka 
27-JUN-95 SILVER 0,235 u 0.235 maiko 
27-JUN-95 SODIUM 66.5 B 1.47 . mo/kq 
27-JUN-95 THALLIUM 0.358 J 0.195 mg/kg 
27-JUN-95 VANADIUM 21 0.0221 mq/kg 
27-JUN-95 ZINC 12.7 B 0.255 mg/kg 
27-JUN-95 ALUMINUM 4270 B 1.17 maiko 
27-JUN-95 ANTIMONY 0.189 BJ 0.0939 mo/kQ 
27-JUN-95 ARSENIC 3.11 0.182 mg/kg 
27-JUN-95 BARIUM 125 B 0.0065 ma/ka 
27-JUN-95 BERYLLIUM 0.223 BJ 0.00112 mQ/kg 
27-JUN-95 CADMIUM 0.0874 BJ 0.00951 maiko 
27-JUN-95 CALCIUM 83200 B 4.9 maiko 
27-JUN-95 CHROMIUM 3.82 B 0.0584 mg/ka 
27-JUN-95 COBALT 2.43 0.0172 maiko 
27-JUN-95 COPPER 3.39 0.0528 mo/k9._ 
27-JUN-95 IRON 6030 0.99 mg/kg 
27-JUN-95 LEAD 3.12 B 0.111 molka 
27-JUN-95 MANGANESE 72.3 B 0.00943 mglkg 
27-JUN-95 MERCURY 0.00228 u 0.00228 ma/kg 
27-JUN-95 NICKEL 3.96 B 0.0791 ma/kg 
27-JUN-95 POTASSIUM 675 B 0.63 mglkg 
27-JUN-95 SELENIUM 0.14 8U 0.14 maiko 
27-JUN-95 SILVER 0.244 u 0.244 mq/kg I 

27-JUN-95 SODIUM 71.9 8 1.53 mg/kg 
27-JUN-95 THALLIUM 0.389 J 0.203 mo/ko i 

27-JUN-95 VANADIUM 19.1 . 0.0229 mg/ko 
27-JUN-95 ZINC 11.2 8 0.265 ma/kg 
27-JUN-95 ALUMINUM 4300 B 1.13 mglkg 
27-JUN-95 ANTIMONY 0.196 BJ 0.0912 mg/kg 
27-JUN-95 ARSENIC 3.14 0.177 mg/kg 
27-JUN-95 BARIUM- 219 B 0.00631 mo/ka 

_g7-.,J(JN-95 ,_ BERY_LLIUM 0.205 8J 0.00109 mg/kg 
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ER Site 96: Metal Analytical Results for Sediment Samples 

SAMPLE AMOUNT DETECTION UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1 096-SD-027-001-SS 27-JUN-95 CADMIUM 0.0996 BJ 0.00923 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 CALCIUM 79500 B 1.9 mq!kQ 
T1096-SD-027-001·SS 27-JUN-95 CHROMIUM 3.58 B 0.0567 mQ/kg 
T1 096-SD-027-001-SS 27-JUN-95 COBALT 2.52 0.0168 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 COPPER 3.5 0.0513 mglkg 
T1096-SD-027-001-SS 27-JUN-95 IRON 5530 0.962 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 LEAD 3.17 B 0.108 mg!kg 
T1 096-SD-027 -001-SS 27-JUN-95 MANGANESE 79.1 B 0.00916 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 MERCURY 0.0163 J 0.00223 mg!kg 
T1 096-SD-027-001-SS 27-JUN-95 NICKEL 4.23 B 0.0768 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 POTASSIUM 603 B 0.612 mo/kg 
T1 096-SD-027 -001-SS 27-JUN-95 SELENIUM 0.207 BJ 0.136 mg/kg 
T1 096-SD-027 -001-SS 27-JUN-95 SILVER 0.237 u 0.237 mq/kQ 
T1 096-SD-027 ·001-SS 27-JUN-95 SODIUM 99.6 B 1.49 mg/kg 
T1 096-SD-027-001-SS 27-JUN-95 THALLIUM 0.224 J 0.197 mg/kg 
T1096-SD-027-001-SS 27-JUN-95 VANADIUM 18.7 0.0223 mg/kQ 
T1 096-SD-027-001-88 27-JUN-95 ZINC 11.1 B 0.257 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 ALUMINUM 8500 B 1.11 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 ANTIMONY 0.273 BJ 0.0895 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 ARSENIC 3.07 0.174 mQ/kQ 
T1 096-SD-028-001-SS 27-JUN-95 BARIUM 150 B 0.00619 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 BERYLLIUM 0.459 BJ 0.00106 mo/~g 
T1 096-SD-028-001-SS 27-JUN-95 CADMIUM 0.11 BJ 0.00906 mg/kg 

I T1 096-SD-028-001-SS 27-JUN-95 CALCIUM 33300 B 1.87 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 CHROMIUM 7.5 B 0.0557 mQ/kg 
T1 096-SD-028-001-SS 27-JUN-95 CHROMIUM (VI) . 0.075 BJ 0.025 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 COBALT 5.54 0.0164 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 COPPER 9.42 0.0503 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 IRON 13000 0.943 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 LEAD 6.87 B 0.106 mQ/kq 
T1 096-SD-028-001-SS 27-JUN-95 MAGNESIUM 5290 B 0.219 rna/kg 
T1096·SD-028-001-SS 27-JUN-95 MANGANESE 286 B 0.00899 mg/kg 
T1 096-SD-028-001-SS 27-JUN-95 MERCURY 0.0383 0.00226 tr19/kg 
T1 096-SD-028-001-SS 27-JUN-95 NICKEL 8.88 B 0.0754 mr~/kq 

T1 096-SD-028-001-SS 27-JUN-95 POTASSIUM 1870 B 0.601 mg/kg 
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ER Site 96: Metal Analytical Results for Sediment Samples 

SAMPLE AMOUNT DETECTION 
SAMPlE NUMB.t:B DATE COMMON NAME DETECTED NOTATION LIMIT 

T1696-SD-028-001 :ss 27-JUN-95 SELENIUM 0.134 BJ 0.134 
T1 096-SD-028-001-SS 27-JUN-95 SILVER 0.233 u 0.233 
T1 096-SD-028-001-SS 27-JUN-95 SODIUM 124 8 1.46 
T1 096-SD-028-001-SS 27-JUN-95 THALLIUM 0.757 J 0.193 
T1 096-SD-028-001-SS 27-JUN-95 VANADIUM 22.9 0.0219 
T1 096-SD-028-001-SS 27-JUN-95 ZINC 37.2 8 0.252 
T1 096-SD-029-001-SS 27-JUN-95 ALUMINUM 6650 8 1.14 
T1 096-SD-029·001-SS 27-JUN-95 ANTIMONY 0.207 BJ 0.0922 
T1 096-SD-029-001-SS 27-JUN-95 ARSENIC 2.84 0.179 
T1 096-SD-029·001-SS 27-JUN-95 BARIUM 142 8 0.00638 
T1 096-SD-029-001-SS 27-JUN-95 BERYLLIUM 0.431 BJ 0.0011 
T1 096-SD-029-001-SS 27-JUN-95 CADMIUM 0.179 BJ 0.00933 
T1 096-SD-029-001-SS 27-JUN-95 CALCIUM 32700 8 1.92 
T1 096-SD-029·001-SS 27-JUN-95 CHROMIUM 6.21 8 0.0573 
T1 096-SD-029-001-SS 27-JUN-95 COBALT 3.96 0.0169 
T1 096·80-029-001-SS 27-JUN-95 COPPER 9.56 0.0519 
T1 096-SD-029-001-SS 27-JUN-95 IRON 9280 0.972 
T1 096-SD-029-001-SS 27-JUN-95 LEAD 11.9 8 0.109 
T1 096-SD-029-001-SS 27-JUN-95 MANGANESE 186 8 0.00925 
T1 096-SD-029-001-SS 27-JUN-95 MERCURY 0.0135 J 0.00219 
T1 096-SD-029-001-SS 27-JUN-95 NICKEL 6.77 8 0.0776 
T1 096-SD-029·001-SS 27-JUN-95 POTASSIUM 1520 8 0.619 
T1 096-SD-029-Q01-SS 27-JUN-95 SELENIUM 0.181 BJ 0.138 
T1 096-SD-029-001-SS 27-JUN-95 SILVER 0.24 u 0.24 
T1 096-SD-029·001·88 27-JUN-95 SODIUM 48.3 8 1.5 
T1 096-SD-029·001-SS 27-JUN-95 THALLIUM 0.457 J 0.199 
T1 096·SD-029-001·SS 27-JUN-95 VANADIUM 17.7 0.0225 

I T1096-SD-029-001·SS ___%! -Jl)N-9!5_ L_ _ ZINC 43.7 
----

B 0.26 

U = non-detect 
J "' estimated value 
8 = detected in the blank 
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UNIT OF 
MEASURE 

mQ/kQ 
mglkg 
mg/kg 
mg/kg 
mglkg 
mQ/kg 
mg/kg 
mg/kg 
mg/kQ 
mg/kg 
mg/kg 
mQik!l 
mglkg 
mQ!kQ 
mg/kg 
mQ/kg 
mg/kg 
mg/kg 
mg/kg 
mQ/kg 
mglkg 
mQ/kQ 
mQ!kg 
mg/kg 
mg/kg 
mrJ/kg 
mg/kg 
mg/l(g __ 



TABLES 
Site 96: SVOC Data Compatsion with RCRA Subpart S 

i Site 96 • RCRA SubpartS Exceeds 
i l 

!! '.ction Levels 
. 

Highest • ' RCRA Action 
SVOC Compounds ' Values (ppb) l (ppbl Levels 

Subsurface Soils 
ANTHRACENE 598 20,000,000 NO 

BENZO(A)ANTHRACENE 922 NA NA 
BENZO(A)PYRENE 1010 100 YES 

BENZO(B)FLUORANTHENE 1120 NA NA 
BENZO(K)FLUORANTHENE 584 NA NA 

BENZO[GHijPERYLENE l 423 NA NA 
818(2-ETHYLHEXYL)PHTHALATE : 338 50,000 NO 

CHRYSENE : 916 NA NA 
FLUORANTHENE 1850 3,000,000 i NO 

FLUORENE I 339 ' 3,000,000 NO 
INDEN0(1 ,2,3-CD)PYRENE j . 490 ; NA NA 

PHENANTHRENE 1720 NA NA 
PYRENE 1680 2,000,000 NO 

! 

Sediment 
BENZO(A)ANTHRACENE 7900 NA NA 

BENZO(B)FLUORANTHENE ' 12,400 ' NA NA 
BENZO(K)FLUORANTHENE 3880 NA NA 

BENZO[GHI]PERYLENE 4240 NA : NA 
818(2-ETHYLHEXYL)PHTHALATE 12,800 50,000 NO 

CHRYSENE 11,500 NA NA 
FLUORANTHENE 14,500 3,000,000 NO 

INDEN0(1 ,2,3·CD)PYRENE ' 3970 NA NA 
PHENANTHRENE 8010 NA NA 

PYRENE 18,800 2,000,000 NO 

NA = not available 
? = unknown at this time 
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TABLE9 
ER Site 96: Metal Data Comparison for Subsurface Soil Samples with SNUNM Background 

Levels and Subpart S Action Levels 

I ' I TA-l Site-Wide 
Site 96 Background Background 

Number Range of UTU95th UTU95th SubpartS 
of Values Percentile Percentile Action Level 

Compound Samples (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Aluminum I 52 I 11900-4130 12055 NA NA 

Antimony 52 0.749-ND 0.49 3.9 30 
Arsenic 52 7.51-1.02 : 7.64 I 5.6 80 
Barium i 52 312-46.6 653.89 200 4000 

Beryllium 52 0.58-0.192 0.57 0.8 0.2 
Cadmium 52 0.452-ND 0.84 1.6 . 40 
Calcium 52 1 06000-13800 87221.64 NA NA 

Chromium, total 52 11.7-4.25 11.73 17.3 NA 
Chromium VI 52 0.7-ND 54 I <2.5 ·400 

Cobalt I 52 11.7-2.98 I 6.25 7.1 ' NA ' I 

Copper / 52 11.1-3.62 9.98 I 25.5 NA 
Iron 52 20200-6690 I 15428.88 NA NA 

Lead 52 7.89-3.4 17.3 I 68 I 400a 

Magnesium I 52 669Q-2360 I 6080 NA NA 

Manganese I 52 346-90.1 243 NA 10000b 

Mercury I 52 0.0659-ND 0.14 0.31 
' 

20 
Nickel I 52 94.2-5.3 i 10.63 I 25.4 2000 i 

Potassium 52 2310-760 I 2173 I NA NA 

Selenium 52 0.818-ND 0.24 <1 400b 
Silver I 52 7.53-ND NA 2 200 

Sodium I 52 608-49.5 648.33 NA NA 
Thallium 52 2.03-ND 1.16 

' 
<1.1 I NA 

Vanadium I 52 50.2-15.3 i 34.9 I 47.2 600b 

Zinc I 52 36.3-14 50.76 82.4 2oooob 

• The action level for lead is provided from U.S. Environmental Protection Agency, 1994. "Revise Interim Soil Lead Guidance for 
CERCLA SHes and RCRA CorrectiVe Action Faciltties," PB94-963282, Environmental Protection Agency, Office of Solid Waste and 
Emergency Response, Washington. D.C. 

• The action levels are provided from "Report of Generic Action level Assistance for the Sandia National Laboratory/New Mexico 
Environmental Restoration Program•, (IT Corp, 1994). 

ND~not detected 
NA~not available 
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TABLE 10 
ER Site 96: Isotopic Uranium Data Comparison for Subsurface Soils and Sediment Samples with SNUNM 

Background Levels 

i I 

\ 

TA-l I 
I 

Site 96 Background 

I Highest UTU95th Site-Wide 
i Values 

I 
Percentile \Background UTU95th 

Compound (pCi/g) (pCi/g) Percentile (pCi/g) 

Subsurface Soil i ! 

U-238 ' 1.41+/-0.139 ! 1.09 I 1.3 ' 
U-233/234 1.53+/- 0.184 I 1.15 I 1.6 

I I 
Sediment I I 

U-238 0.905+/-0.128 i 0.84 I 1.3 
U-233/234 0.903+/-0.128 I 1.03 I 1.6 
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TABLE 11 
ER Site 96: Metal Data Comparison for Sediment Samples with SNLINM Background Levels 

and SubpartS Action Levels 

TA-l Site-Wide 
Site 96 Background Background 

J Number Range of UTLl95th UTLl95th SubpartS 

I 
I 

of Values Percentile Percentile I Action Level 
Compound 1 Samples; (mg/kg} (mg/kg) (mg/kg) (mg/kg) 

Aluminum I 27 8570-2880 I 12055 NA I NA 

Antimony 27 0.498-ND ! 0.49 3.9 30 i 

Arsenic I 27 4.08-1.96 I 7.64 5.6 80 

Barium 27 263-70.2 653.89 200 4000 
Beryllium I 27 0.459-0.204 0.57 0.8 0.2 
Cadmium 27 1.78-0.0263 0.84 1.6 40 
Calcium i 27 83200-14700 87221.64 NA NA 

Chromium, total 27 80.8-2.85 11.73 17.3 NA 
Chromium VI 

I 27 0.39-0.07 I 54 <2.5 400' i 
Cobalt I 27 5.54-2.08 I 6.25 7.1 NA 
Copper I 27 41.7-3.0 I 9.98 25.5 I NA 

' 
Iron I 27 13000-3920 I 15428.88 NA NA 

Lead I 27 .97-3.03 I 17.3 68 I 4002 
I 

Magnesium I 27 5290-1570 ! 6080 NA NA 

Manganese I 27 . 329-72.3 
I 

243 NA 10000b 
Mercury I 27 0.254-ND 0.14 0.31 20 
Nickel I 27 . 8.88-3.65 10.63 I 25.4 2000 

Potassium I 27 I 1870-529 2173 NA ! NA 

Selenium I 27 
l 

0.314-ND I 0.24 <1 400b 
Silver i 27 76.4-ND I NA 2 200 

Sodium I 27 231-48.3 648.33 NA NA 
Thallium I 27 0.757-ND 1.16 <1.1 NA 

Vanadium I 27 30.6-10.6 .34.9 47.2 600b 

Zinc ! 27 168-11.1 50.76 82.4 20000b 

a The action level for lead is provided from U.S. Environmental Protection Agency, 1994. "Revise Interim Soil Lead Guidance for 
CERCl.A Sfies and RCRA Corrective Action Facilities; P894·963282, Environmental Protection Agency. Office of Solid Waste and 
Emergency Response, Washington, D.C. 

'The action levels are provided from "Report of Generic Action Level Assistance for the Sandia National Laboratory/New Mexico 
Environmental Restoration Program•, (IT Corp, 1994). 

ND=not detected 
NA=not available 
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RISK ASSESSMENT FOR ER SITE 96 4/24/97 

ER SITE 96: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

The Technical Area I (TA-ll Storm Drain System, Environmental Restoration 
(ER) Site 96, serves all of TA-l. The original storm drain system was 
constructed between 1948 and 1950. The water is conveyed through a 
series of open channels and underground lines from north to south from TA
l to the Tijeras Arroyo. The storm drain system was listed as ER Site 96 
based on reports that the system had received constituents of concern · 
(COCs) from various activities. System discharges were reported to include 
nonpoint source surface runoff from TA-l, blowdown from an incinerator 
scrubbing system, and cooling tower blowdown water lpossibly containing 
chromates and other antifoulants). In addition, there were several releases 
of various COCs to the storm drains from spills throughout TA-l. 

The ER Site 96 boundaries are assumed to be the limits of areas where 
potential COCs have been detected near breaks in the lines. During the 40-
year period of storm drain system operation, chemical and radiological 
constituents may have been released to the system via the cross
connections to the sanitary sewer, discharges associated with T A-1 
operations, and releases associated with unusual occurrences. These 
materials may have been released to the soil through pipe· deficiencies 
and/or at system outfalls. Potential COCs included hydrochloric acid (HCI} 
and sodium hydroxide (NaOH) from spills; petroleum hydrocarbons from 
tank overflows; and chromium, chlorinated solvents, alcohols, metals, 
polychlorinated biphenyls (PCBs). and radionuclides. The recorded releases 
to the system were diluted by the water carried in the system. Thus, only 
dilute COCs have potentially been released to soil. 

II. Risk Assessment Analysis 

Risk assessment of this site includes a number of steps which 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: 

Step 1. Site data are described which provide information on the potential 
COCs, as well as the relevant physical characteristics and 
properties of the site. 

Step 2. Potential pathways by which a representative population might be 
exposed to the COCs are identified. 

1 
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RISK ASSESSMENT FOR ER SITE 96 4n4/97 

Step 3. The potential intake of these COCs by the representative 
population is calculated using a tiered approach. The tiered 
approach includes screening steps, followed by potential intake 
calculations and a discussion or evaluation of the uncertainty in 
those calculations. Potential intake calculations are also applied 
to background screening_ data. .. 

Step 4. Data are described on the potential toxicity and cancer effects 
from exposure to the COCs and associated background 
constituents and subsequent intake. 

Step 5. Potential toxicity effects (specified as a Hazard Index) and cancer 
risks are calculated for nonradiological COCs and background. 
For radiological COCs, the incremental total effective dose 
equivalent (TEDEl 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 standards established by the 
United States (U.S.) Environmental Protection Agency (USEPA) 
and U.S. Department of Energy (USDOE) 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. Discussion of uncertainties in the previous steps. 

11.1 Step 1. Site Data 

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 ER 
Site 96 Data Evaluation Report and the No Further Action Proposal. 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. Chemicals that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment 
(USEPA 1989a). Both radioactive and nonradioactive COCs are evaluated. 
The nonradioactive COCs evaluated are both metals and organics. 

11.2 Step 2. Pathway Identification 

ER Site 96 has been designated with a future land-use scenario of industrial 
(USDOE, 1996)(see Appendix 1 for default exposure pathways and 
parameters). Because of the location and the characteristics of the potential 

2 



RISK ASSESSMENT FOR ER SITE 96 4/24/97 

Step 3. The potential intake of these COCs by the representative 
population is calculated using a tiered approach. The tiered 
approach includes screening steps, followed by potential intake 
calculations and a discussion or evaluation of the uncertainty in 
those calculations. Potential intake calculations are also applied 
to background screening data. 

Step 4. Data are described on the potential toxicity and cancer effects 
from exposure to the COCs and associated background 
constituents and subsequent intake. 

Step 5. Potential toxicity effects {specified as a Hazard Index) and cancer 
risks are calculated for nonradiological COCs and background. 
For radiological COCs, the incremental total effective dose 
equivalent (TEDE) and incremental estimated cancer risk are 
calculated by subtracting applicable background concentrations 
directly from maximum on-site contaminant values. This 
background subtraction only occurs when a radiological coc 
occurs as contamination and exists as a natural background 
rad ion uclide. 

Step 6. These values are compared with standards established by the 
United States (U.S.) Environmental Protection Agency (USEPA) 
and U.S. Department of Energy (USDOE! 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. Discussion of uncertainties in the previous steps. 

11.1 Step 1. Site Data 

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 ER 
Site 96 Data Evaluation Report and the No Further Action Proposal. 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. Chemicals that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment 
{USEPA 1989a). Both radioactive and nonradioactive COCs are evaluated. 
The nonradioactive COCs evaluated are both metals and organics. 

11.2 Step 2. Pathway Identification 

ER Site 96 has been designated with a future land-use scenario of industrial 
{USDOE, 1996)(see Appendix 1 for default exposure pathways and 
parameters). Because of the location and the characteristics of the potential 
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contaminants, the primary pathway for human exposure is considered to be 
soil ingestion. The inhalation pathway for both chemicals and radionuclides 
is included because of the potential to inhale dust and volatiles. Direct 
gamma exposure is also included in the radioactive contamination risk 
assessment. No contamination at depth was determined and therefore no 
water pathways to the groundwater are considered. Depth to groundwater 
at Site 96 is approximately 550 feet. Because of the lack of surface water 
or other significant mechanisms for dermal contact, the dermal exposure 
pathway is considered to not 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 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil Ingestion 
Inhalation (Dust and volatiles) Inhalation (Dust and Volatiles) 
Plant uptake (Residential only) Plant uptake (Residential only) 

Direct Gamma 

11.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks 

Steps 3 through 5 are discussed in this section. These steps include the 
discussion of the tiered approach in eliminating potential COCs from further 
consideration in the risk assessment process and the calculation of intakes 
from all identified exposure pathways, the discussion of the toxicity 
information, and the calculation of the hazard indices and cancer risks. 

The risks from the COCs at ER Site 96 were evaluated using a tiered 
approach. First, the maximum concentrations of COCs were compared to 
T A-I specific backg'round screening leveis using 95th upper tolerance limits 
(UTLs) or percentile values {Sandia National laboratories/New Mexico 
[SNL/NM], 19961. If a maximum concentration of a particular COC 
exceeded the T A-I specific backgroun~ screening level, then the COC was 
compared to the SNL/NM background screening level for this area (IT, 
1996). If a SNL/NM-specific screening level was not available for a 
constituent, then a background value was obtained, when possible, from 
the U.S. Geological Survey (USGS) National Uranium Resource Evaluation 
(NURE) program (USGS, 1994). For uranium isotopes, if a maximum 
concentration exceeded the SNL/NM background screening level, the 
isotopic ratios of U-238/U-234 and U-238/U-235 were compared to the 
range of T A-1 specific background ratios. 
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The maximum concentration of each COC was used in order to provide a 
conservative estimate of the associated risk. If any nonradiological COCs 
were above both the TA-l or SNL/NM background screening levels or the 
USGS background value, all nonradiological COCs were considered in 
further risk assessment analyses. 

For radiological COCs that exceeded both the TA-l or SNL/NM background 
screening levels and, as applicable, were above the range of uranium 
isotopic ratios, backgro9~~ vdues were subtracted from the individual 
maximum radionuclideconcertrations. Those that did not exceed these 
background levels wer1.:in'ot carried any further in the risk assessment. This 
approach is consistent with USDOE orders. Radioactive COCs that did not 
have a background value and were detected above the analytical minimum 
detectable activity (MDA) were carried through the risk assessment at their 
maximum levels. This step is performed (rather than carry the below
background radioactive COCs through the risk assessment and then perform 
a background risk assessment to determine incremental TEDE and estimated 
cancer risk) to prevent the •masking" of radiological contamination that 
may occur if on-site background radiological COGs exist in concentrations 
far enough below the assigned background level. When this "masking" 
occurs the final incremental TEDE and estimated cancer risk are reduced 
and, therefore, provide a non-conservative estimate of the potential impact 
on an on-site receptor. This approach is also consistent with the regulatory 
approach (40 CFR Part 196, 1994) which sets_ a TEDE limit to the on-site 
receptor in excess of background. The resultant radioactive COCs 
remaining after this step are referred to as background-adjusted radioactive 
COCs. 

Second, if any nonradiological COC failed the initial screening step, the 
maximum concentration for each nonradiological COC was compared with 
action levels calculated using methods and equations promulgated in the 
proposed Resource Conservation and Recovery Act (ACRAl Subpart S (40 
CFR Part 264, 1990) and Risk Assessment Guidance for Superfund (RAGS) 
(USEPA, 1989al documentation. If there are 10 or fewer COCs and each 
has a maximum concentration less than one-tenth of the action level, then 
the site would be judged to pose no significant health hazard to humans. If 
there are more than 10 COCs, the Subpart S screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated 
using Reasonable Maximum Exposure (RME) methods and equations 
promulgated in RAGS (USEPA, 1989a). The combined effects of all 
nonradiological COCs in the soils were calculated. The combined effects of 
the nonradiological COCs at their respective background concentrations in 
the soils were also calculated. The most conservative background 
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concentration between the T A-1 specific and SNL/NM concentration 
(minimum value of the 95th UTL or percentile concentration value, as 
applicable) was used in the risk calculation. For toxic compounds, the 
combined effects were calculated by summing the individual hazard 
quotients for each compound into a total Hazard Index. This Hazard Index 
is compared to the recommended standard of 1. For potentially 
carcinogenic compounds, the individual risks were summed. The total risk 
W<'!S compared to the recommended acceptable risk range of 1 o-4 to 1 o-6. 
For the radioactive COGs, the incremental TEDE was calculated and the 
corresponding incremental cancer risk estimated using USDOE's RESRAD 
computer code. 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 96 COGs are listed in Table 1, radioactive COGs are 
listed in Table 2. Both tables show the associated 95th percentile or UTL 
background levels (SNUNM, 1996; IT, 1996). Table 3 shows the isotopic 
uranium ratio comparison to background. Background levels for plutonium 
and tritium are not applicable because these radionuclides do not occur 
naturally, or when due to fallout, at levels detectable by common laboratory 
analytical instrumentation. 

The TA-l background levels have not yet been approved by the USEPA or 
the. NMED, but are the result of statistical ana!yses of samples collected 
from background areas within TA-l. USEPA guidance (USEPA, 1989b; 
1992a; and 1992b) were followed to arrive at the background levels. The 
SNL/NM background levels have not yet been approved by the USEPA or 
the NMED but are the result of a comprehensive study of joint SNL/NM and 
U.S. Air Force data from the Kirtland Air Force Base (KAFB). The report 
was submitted for regulatory review in early 1996. The values shown in 
Table 1 supersede the background values described in an interim 
background study report (IT, 1994}. 

The background value for manganese was determined by the USGS as part 
of the NURE program (USGS, 1994). ·several compounds have maximum 
measured values greater than background screening levels. Therefore all 
nonradiological COGs were retained for further analysis with the exception 
of lead. The maximum concentration value for lead is 97 (B) mg/kg. The 
USEPA intentionally does not provide any toxicological data on lead and 
therefore no risk parameter values can be calculated. However, EPA 
guidance for the screening value for lead for an industrial land-use scenario 
is 2000 mg/kg (EPA, 1996a); ior a residential land-use scenario, the EPA 
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Table 1. Nonradioactive COCs at ER Site 96 and Comparison to the 
Background Screening Values. 

COC name 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium, 
total 
Chromium VI 
Cobalt 
Copper 
Lead 
ManQanese 
Mercury · 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 

Maximum 
concentration 
{mg/kg) 

11,900 
0.749 JB 

7.51 

0.58 
1.78 B 
80.8 B 

0.7 
11.7 
41.7 
97 B 

346 B 
0.254 
94.2 B 
0.818 
76.4 
2.03 

50.2 B 
168 B 

NC - not calculated 

TA-l 95th Is maximum 
%or UTL COC 
Level concentration 
(mg/kgl less than or 

equal to the 
applicable TA-l 
background 
screening 
value? 

12,055 Yes 
0.49 No 
7.7 Yes 
654 Yes 
0.57 No 
0.84 No 
11.7 No 

54 Yes 
6.3 No 
10.0 No 
17.3 No 
243 No 
0.14 No 
10.6 No 
0.24 No 
NC No 
1.2 . No 

34.9 No 
50.8 No 

SNUNM 
95th% 
or UTL 
Level 
{mg/kgl 

3.9 

0.80 
1.6 

17.3 

7.10 
25.5 
68.0 

0.31 
25.4 
<1 + 

2.0 
< 1.1 
47.2 
82.4 

4124/97 

Is maximum 
coc 
concentration 
less than or 
equal to the 
applicable 
SNLINM 
background 
screening 
value? 

Yes 

Yes 
No 
No 

No 
No 
No 
Yes 
Yes 
No 
No 
No 
No 
No 
No 

+ - regional background values from the USGS NURE Program (USGS, 
1994) 
B - parameter detected in method blank 
J - estimated value 
* - uncertainty due to detection limits 
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Table 2. Radioactive COCs at ER Site 96 and Comparison to the 
Background Screening Values. 

COC name Maximum TA-195~ Is maximum COC SNUNM 
concentration %or UTL concentration 95th% or 
(pCi/g) Level less than or equal UTL Level 

lpCi/gl to the applicable (pCi/gl 
TA-l background 
screening value? 

Pu-239/240 0.0434 NC No NC 
Pu-238 0.934 NC No NC 
H-3 1.62 NC No NC 
U-238 1.41 0.84 No 1.3 
U-235 0.0698 0.1 Yes 0.18 
U233/234 1.53 1.03 No 1.6 

NC - not calculated 

4/24/97 

Is maximum COC 
concentration 
less than or equal 
to the applicable 
SNUNM 
background 
screening value? 

No 
No 
No 
No 
Yes 
Yes 

Table 3. Isotopic Uranium Ratio Comparison to Background Range 

COC name U-238 to TA-l Background U-238 to TA-l Background Are isotopic 
U-234 Ratio U-238 to U-234 U-235 Ratio U-238 to U-235 ratios within 

Ratio Range Ratio ~ange the range of 
TA-l 
background 
ratios 

U-238 0.92 0.804- 1.253 20.2 8.277 -·23.947 Yes 

screening guidance value is 400 mg/kg (EPA, 1994a}. The maximum 
concentration value for lead at this site is less than both of those screening 
values and therefore lead is eliminated from further consideration in this risk 
assessment. Because organic compounds do not have calculated 
background values, this screening step was skipped, and all organics are 
carried into the risk assessment analyses. 

Because several nonradiological COGs had concentrations greater than their 
respective T A-I specific or SNL/NM background 95th percentile or UTL, the 
site fails the background screening criteria and all nonradiological COCs 
proceed to the proposed Subpart S action level screening procedure. 
Because the ER Site 96 sample set had more than 10 COCs that continued 
past the first screening level, the proposed Subpart S screening process was 
skipped. All remaining nonradiological COGs must have a Hazard Index 
value and cancer risk value calculated. Radioactive contamination does not 

,.~- have pre-determined action levels analogous to proposed Subpart S and 

e 
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therefore this step in the screening process is not performed for 
radionuclides. 

11.3.2 Identification of Toxicological Parameters 

4/24197 

Tables 4 and 5 show the COCs that have been retained in the risk 
assessment and the values for the toxicological information available for 
those COCs. Dose conversion factors (DCFs) used in determining the 
incremental TEDE values for the individual pathways were the default values 
provided in the RESRAD computer code as developed in the following: 

• For ingestion and inhalation, DCFs 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 {USEPA, 1988a). 

• The DCFs for surface contamination (contamination on the surface 
of the site) were taken from USDOE/EH-0070, External Dose-Rate 
Conversion Factors for Calculation of Dose to the Public (USDOE, . 
1988). 

• The 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, D.C., 1983), and ANL/EAIS-8, Data Collection 
Handbook to Support Modeling the Impacts of Radioactive Material 
in Soil (Yu, C., et al., 1993a) .. 

11.3.3 Exposure Assessment and Risk Characterization 

Section 11.3.3.1 describes the exposure assessment for this risk assessment. 
Section 11.3.3.2 provides the risk characterization including the Hazard Index 
value and the excess cancer risk for both the potential nonradiological COCs 
and associated background; industrial and residential land-uses. The 
incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COCs; industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Appendix 1 shows the equations and parameter values used in the 
calculation of intake values and the subsequent Hazard Index and excess 
cancer risk values for the individual exposure pathways. The appendix 
shows the parameters for both industrial and residential land-use scenarios. 
The equations are based on RAGS !USEPA, 1989a). The parameters are 
based on information from RAGS (USEPA, 1989a) as well as other USEPA 
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Table 4. Nonradioactive Toxicological Parameter Values for ER Site 96 
COCs 

COC name RfD0 RfDinh Confidence SF0 SFinh 
{mg/kg/ (mg/kg/d) (kg- (kg-
d) d/mg) d/mg) 

Aluminum 1 - Est. -- --
Antimony 0.0004 - L -- --
Arsenic 0.0003 -- M 1.5 15.1 
Barium 0.07 0.000143 M -- --
Beryllium 0.005 -- L 4.3 8.4 
Cadmium 0.0005 0.0000571 H -- 6.3 
Chromium, 1 0.00000057 L -- --
total* 1 
Chromium VI 0.005 -- L -- 42 
Cobalt 0.06 -- -- -- --
Copper 0.04 -- Est. -- --
Manganese 0.005 0.0000143 -- -- -
Mercury 0.0003 0.0000857 -- -- --
Nickel 0.02 -- -- -- --
Selenium 0.005 -- H -- --
Silver 0.005 -- -- -- --
Thallium -- -- - -- --
Vanadium 0.007 -- Heast -- --
Zinc 0.3 -- M -- --
Acenaphthylene -- -- -- -- -
Anthracene 0.3 -- L - --
Benzol a) -- -- -- 0.73 0.61 
anthracene . 

. 
Benzo(a) pyrene -- -- -- 7.3 6.1 
Benzo(b) -- -- -- 0.73 0.61 
fluoranthene 
Benzo(kl -- -- -- 0.073 0.061 
fluoranthene 
Benzo(g,h,i) -- -- -- -- --
perylene 
bis(2- 0.02 -- -- 0.014 --
ethylhexyl) 
phthalate 
Chrysene -- -- -- 0.0073 0.0061 
Dibenzofuran 0.004 -- -- -- --
Fluoranthene 0.04 -- L -- --
Ruorene 0.04 . -- L -- --
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Cancer 
Class A 

--
D 
A 
D 
82 
81 
D 

A 
--
D 
D 
D 
D 
D 
D 
D 
D 
D 
--
D 
-

82 
82 

82 

D 

82 

82 
--
D 
D 
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COC name Rf00 RfDinh Confidence SF0 SFinh Cancer 

(mg/kg/ (mg/kg/dl (kg- (kg- Class~ 

d) d/mg) d/mg) 
lndeno(1 ,2,3- -- -- -- 0.73 0.61 
c,d) pyrene 
Naphthalene 0.04 -- - -- -
Phenanthrene -- -- - -- --
Pyrene 0.03 -- L -- --
Toluene 0.2 0.14 M -- --
Xylene 2 -- M -- --
PCBs (total -- -- -- 7.7 --
aroclors) 

* total chromium assumed to be chromium Ill because chromium VI is 
calculated separately 
Rf00 - oral chronic reference dose in mg/kg-day 
RfDinh - inhalation chronic reference dose in mg/kg-day 
Confidence - L = low, M == medium, H = high, Est. = estimated 
Heast- Heast Table from USEPA 1996b 
SF0 - oral slope factor in (mg/kg-dayr1 

SF;nh - inhalation slope factor in (mg/kg-dayl"1 

~ EPA weight-of-evidence classification system for carcinogenicity: 
A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 
82- probable human carcinogen. Indicates sufficient evidence in 
animals and inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 
E - evidence of noncarcinogenicity for humans 

-- information not available 
* total chromium assumed to be chromium Ill 
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Table 5: Radiological Toxicological Parameter Values for ER Site 96 COCs 

COC name SFev SF0 Sfinh Cancer 

(g/pCi-yr} (1/pCi} (1/pCi) Class~ 

Pu- 1.3E-11 3.2E-10 2.8E-08 A 
239/240 
Pu-238 1.9E-11 3.0E-10 2.7E-08 A 
H-3 0 7.2E-14 9.6E-14 A 

Sfev- external volume exposure slope factor (risk/yr per pCi/g)SFo - oral 
(ingestion) slope factor lrisk/pCi) 
SF;nh - inhalation slope factor {risk/pCi) 
~ EPA weight-of-evidence classification system for carcinogenicity: 

A - human carcinogen 
81 - probable human carcinogen. Limited human data are available 
82 - probable human carcinogen. Indicates sufficient evidence in 
animals and inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 
E - evidence of noncarcinogenicity for humans 

guidance documents and reflect the RME approach advocated by RAGS 
(USEPA, 1989a). For radionuclides, the coded equations' provided in the 
RESRAD computer code were used to estimate the excess dose and cancer 
risk. for the individual exposure pathways. Further discussion of this 
process is provided in Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD, Version 5.0 {Yu, C., et al., 1993). 

Although the designated land-use scenario is industrial tor this site, the 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 on the potential for risk to human health under the more 
restrictive land-use scenario. 

11.3.3.2 Risk Characterization 

Table 6 shows that for the ER Site 96 nonradioactive COCs, the Hazard 

Index value is 0.1 and the excess cancer risk is 2 x 1 a-s for the designated 
industrial land-use scenario. The numbers presented included exposure from 
soil ingestion and dust inhalation for the nonradioactive COCs. Table 7 
shows that for the ER Site 96 associated nonradiological background 
constituents, the Hazard Index is 0.08 and the excess cancer risk is 
5 x 1 o-6 for the designated industrial land-use scenario. 

11 



RlSK ASSESSMENT FOR ER SITE 96 4124/97 

Table 6. Nonradioactive Risk Assessment Values for ER Site 96 COCs. 

COC Name Maximum Industrial Land-Use Residential Land-Use 
concentration Scenario Scenario 
[mg/kg) 

Hazard Cancer Hazard Cancer Risk 
Index Risk Index 

Aluminum 11,900 0.01 - 0.05 --
Antimony 0.749 JB 0.00 -- 0.03 --
Arsenic 7.51 0.02 5E-6 0.43 8E-5 
Barium 312 B 0.00 -- 0.05 --
Beryllium 0.58 0.00 1E-6 0.00 5E-6 
Cadmium 1.78 8 0.00 7E-10 1.46 1E-9 
Chromium, 80.8 8 0.02 -- 0.03 --
total* 
Chromium VI 0.7 0.00 2E-9 0.00 3E-9 

Cobalt 1, .7 0.00 -- 0.00 --
Copper 41.7 0.00 -- 0.19 --
Manganese . 346 B 0.07 -- 3.06 --
Mercury 0.254 0.00 -- 0.44 --
Nickel 94.2 8 0.00 -- 0.14 --
Selenium 0.818 0.00 -- 0.29 --
Silver 76.4 0.01 -- 3.15 --
Thallium 2.03 -- -- -- --
Vanadium 50.2 8 0.01 -- 0.04 --
Zinc 168 B 0.00 -- 0.30 --
Acenaphthylene 0.303 J -- -- - --
Anthracene 1.71 J 0.00 -- 0.00 --
Benzo(a) 7.9 0.00 

. 
3E-06 0.00 3E-5 

anthracene 
Benzo(a) pyrene 2.73 J 0.00 SE-06 0.00 7E-5 
Benzo(b) 12.4 0.00 4E-06 0.00 3E-5 
fluoranthene 
Benzo(k) 3.88 0.00 1E-07 0.00 9E-7 
fluoranthene 
Benzo(g,h,il 4.24 -- -- -- --
perylene 
bisl2· 12.8 0.00 BE-08 0.00 3E-7 
Ethylhexyl) 
phthalate 
Chrysene 11.5 0.00 4E-08 0.00 4E-7 
Dibenzofuran 0.196 J 0.00 -- 0.00 --

• 
Fluoranthene 14.5 0.00 -- 0.01 --
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COC Name Maximum Industrial land-Use Residential Land-Use 
concentration Scenario Scenario 
(mg/kg) 

Hazard Cancer Hazard Cancer Risk 
Index Risk Index 

Fluorene 0.339 0.00 - 0.00 --
lndeno(1,2,3- 3.97 0.00 1E-06 0.00 7E-6 
c,dl ovrene 
Naphthalene 0.292 J 0.00 -- 0.00 
Phenanthrene 8.01 -- -- -
Pyrena 18.8 0.00 -- 0.01 
Toluene 0.0393 0.00 -- 0.00 
Xylene 0.0139 J 0.00 -- 0.00 
PCBs !total 0.557 J 0.00 2E-06 0.00 
aroclors]** 

TOTAL 0.1 2E-05 10 

* total chromium assumed to be chromium Ill because chromium VI is 
calculated separately 
*" PCBs are combined maximum concentrations of all aroclors 
J - estimated value 
B - parameter detected in method blank 
-- information not available 
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Table 7. Nonradioactive Risk Assessment Values for ER Site 96 Background 
Constituents. 

Constituent Background Industrial land- Residential Land- Use 
Name concentration Use Scenario Scenario 

(mg/kgl 
Hazard Cancer Hazard Cancer 
Index Risk Index Risk 

Aluminum 12,055 0.01 -- 0.05 --
Antimony 0.49 0.00 -- 0.02 --
Arsenic 5.6 0.02 4E-06 0.32 6E-05 
Barium 200 0.00 - 0.03 --
Beryllium 0.57 0.00 1E-06 0.00. 5E-.06 
Cadmium 0.84 0.00 3E-10 0.69 5E-10 
Chromium, 11.7 0.00. -- 0.00 -
total* 
Chromium 11.7 0.00 3E-8 0.01 4E-8 
VI** 
Cobalt 6.3 0.00 -- 0.00 --
Copper 10.0 0.00 -- 0.04 --
Manganese 243 0.05 -- 2.15 --
Mercury 0.14 0.00 - 0.24 --
Nickel 10.6 0.00 --· 0.00 --
Selenium 0.24 0.00 -- 0.08 --
Silver 2.0 0.00 -- 0.08 --
Thallium <1.1 -- -- -- --
Vanadium 34.9 0.00 -- 0.03 --
Zinc 50.8 0.00 -- 0.09 --. 

TOTAL 0.08 5E-6 4 7E-5 
-- information not available 
* total chromium assumed to be chromium Ill because chromium VI is 
calculated separately 
*" chromium background concentration assumed to be chromium Ill (most 
conservative - lowest UTL), risk calculated in terms of chromium VI 
(consistent with Table 6) 
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For the radioactive COCs, contribution from the direct gamma exposure 
pathway is included. The TEDE for industrial land-use is 0.06 mrem/yr. 

For the residential land-use scenario, the Hazard Index value increases to 10 
and the excess cancer risk is 2 x 1 o·4. The numbers presented included 
exposure from soil ingestion, dust and volatile inhalation, and plant uptake. 
Although USEPA (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, NM, to be eroded and, 
subsequently, for dust to be present even in predominantly residential areas. 
Because of the nature of the local soil, other exposure pathways are not 
considered (see Appendix 1). Table 7 shows that for the ER Site 96 
associated nonradiological background constituents, the Hazard Index 
increases to 4 and the excess cancer risk is 7 x 10-5. · 

For the radioactive COCs, contribution from the direct gamma exposure 
pathway is included. The TEDE for residential land-use is 0.3 mrem/yr~ 

11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scel)ario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

For the industrial land-use scenario, the Hazard Index calculated for the 
nonradioactive COCs is 0.1; this is much less than the numerical standard of 
1 suggested in RAGS (USEPA, 1989a). The excess cancer risk is estimated 
at 2 x 1 o-5. In RAGS, the USEPA suggests that a range of values {1 o-6 to 
10·4) be used as the numerical standard; the value calculated for this site is 
in the middle of the suggested acceptable risk range. Therefore, for an 
industrial land-use scenario, the Hazard Index risk assessment values are 
significantly less than the established numerical standards and the excess 
cancer risk is in the middle of the sug_gested acceptable risk range. This risk 
assessment also determined risks considering background concentrations of 
the potential nonradiological COCs for both the industrial and residential 
land-use sce~;.'rios. For the industrial land-use scenario, the Hazard Index is 
0.08. The excess cancer risk is estimated at 5 x 10·6. Incremental risk is 
determined by subtracting risk associated with background from potential 
nonradiological 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 discussed within the text. The incremental 
Hazard Index is 0.06 and the incremental cancer risk is 1.8 x 1 o-5 for the 
industrial land-use scenario. 
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For the radioactive components of the industrial land-use scenario, the 
calculated incremental TEDE is 0.06 mrem/yr. In accordance with proposEKl 
USEPA guidance, the standard being utilized is an incremental TEDE of 15 
mrem/yr [40 CFR Part 196, 1994} for the probable land-use scenario 
(industrial in this case); the calculated dose value for ER Site 96 for an 
industrial land-use is well below this standard. The cancer risk from the 
nonradioactive COCs and the radioactive COCs is not additive, as noted in 
RAGS [USEPA, 1989a). The incremental cancer risk estimate is 7 x 10"7 • 

For the residential land-use scenario, the calculated Hazard Index for the 
nonradioactive COCs is 10, which is greater than the numerical guidance. 
The excess cancer risk is estimated at 2 x 1 o-4 ; this value is in the upper 
end of the suggested acceptable risk range. The Hazard Index for associated 
background for the residential land-use scenario is 4. The excess cancer 
risk is estimated at 7 x 10-s. For the residential land-use scenario, the 
incremental Hazard Index is 5.9 and the incremental cancer risk is 
1.6 X 10·4. 

The incremental TEDE from the radioactive components is 0.3 mrem/yr. In 
accordance with proposed USEPA guidance, the standard being utilized is 
an excess TEDE of 75 mrem/yr {40 CFR Part 196, 1994} for a complete loss 
of institutional controls {residential land-use in this easel; the calculated 
dose values for ER Site 96 for the residential l9nd-use is well below this 
standard. It should also be noted that, consistent with the proposed 
guidance (40 CFR Part 196, 1994}, ER Site 96 should be eligible for 
unrestricted radiological release as the residential scenario resulted in an 
incremental TEDE to the on-site receptor of less than 15 mrem/yr. The 
cancer risk from the nonradioactive COCs and the radioactive COCs is not 
additive, as noted in RAGS {USEPA, 1989a). The associated incremental 
cancer risk is 2 x 10"6

• 

11.5 Step 7 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential 
effects caused by potential nonradiological COCs on human health are 
within the acceptable range compared to established numerical standards 
for the industrial land-use scenario. Calculated incremental risk between 
potential nonradiological COCs and associated background indicate small 
contribution of risk from nonradiological COCs when considering the 
industrial land-use scenario. 

The main contributors to the adverse effects on human health are 
benzo(a)pyrene (2. 73 mg/kg), benzojb)fluoranthene { 12.4 mg/kg), 
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benzo(a)anthracene (7.9 mg/kg), arsenic (7.51 mg/kg) and PCBs (0.557 
mg/kg). Benzo(a)pyrene, benzo(a}anthracene and benzo(b}fluoranthene are 
components of asphalt. Since TA-l is highly industrialized, the 
benzo(a)pyrene, benzo(a)anthracene and benzo(b}fluoranthene are likely to 
have been derived from asphalt. The maximum arsenic concentration (7.51 
mg/kg} was below its background screening value. PCBs are known to have 
been used in T A-1. The PCB concentration value is a sum of all maximum 
concentrations of individual aroclors. Therefore, this risk assessment is 
considered conservative as benzo (a} pyrene and benzo (b) fluoranthene are 
probably not indicative of contamination, arsenic is below its background 
screening value and PCB concentrations per location are significantly less 
than the total PCB concentration used in the calculation. 

For the radiological COCs the conclusion from the risk assessment is that 
the potential effects on human health, for the industrial land-use scenario, 
are well within the proposed standard (40 CFR Part 196, 1994} and are a . 
small fraction of the estimated 290 mrem/yr received due to natural 
background (NCRP, 1989}. 

The potential effects on human health, for the nonradiological COCs, are 
greater when considering the residential land-use scenario. Incremental risk 
between potential nonradiological COCs and associated background also 
indicates a increased contribution of risk from the nonradiological COCs. 
The increased effects on human health are primarily the result of including 
the plant uptake exposure pathway. Constituents that posed little to no risk 
considering an industrial land-use scenario (some of which are below 
background screening levels}, contribute a significant portion of the risk 
associated with the residential land-use scenario. These constituents 
bioaccumulate in plants. Because TA-l is an industrial site and is designated 
as an industrial land-use area (USDOE, 1996}, the likelihood of significant 
plant uptake in this area is highly unlikely. The uncertainty in this 
conclusion is considered to be small. 

For the radiological COCs the conclusion from the risk assessment is that 
the potential effects on human health·, for the residential land-use scenario, 
is well within the proposed standard (40 CFR Part 196, 1994} and is a small 
fraction of the estimated 290 mrem/yr received due to natural background 
(NCRP, 1989}. 

Because of the location, history of the site and the future land-use (USDOE, 
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. This is 
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particularly applicable in application to the radiological COCs. Although the 
storm drain system constitutes a small portion of all of TA-l, and it is buried 
3 to 1 0 feet below ground surface, it was assumed that the radiological 
COCs were present throughout all of TA-l (254 acres) and that they were 
uniformly distributed from ground surface to 7 feet below ground surface, 
not accounting for the 3 feet of clean cover. 

An RME approach was used to calculate the risk assessment values, which 
means that the parameter values used in the calculations were conservative 
and that the calculated intakes are likely overestimates. Maximum 
measured values of the concentrations of the COCs and minimum value of 
the 95th UTL or percentile background concentration value, as applicable, of 
background concentrations associated with the COCs were used to provide 
conservative results. · 

Table 4 shows the uncertainties (confidence} in the nonradiological 
toxicological parameter values. There is a mixture of estimated values and 
values from the Health Effects Assessment Summary Tables (HEAST) 
(USEPA, 1996b) and Integrated Risk Information System (IRIS) (USEPA, 
1988, 1994b) data bases. Where values are not provided, information is 
not available from HEAST, IRIS, or USEPA regions. The constituents 
without toxicological parameters have low concentrations and are judged to 
be insignificant contributors to the overall risk. Because of the conservative 
nature of the RME approach, the uncertainties in the toxicological values are 
not expected to be ofhigh enough concern to change the conclusion from 
the risk assessment analysis. 

The nonradiological risk assessment values are within the acceptable range 
for the industrial land-use scenario compared to the established numerical 
standards. Though the residential land-use Hazard Index is above the 
numerical standard, it has been determined that future land-use at this 
locality will not be residential (USDOE, 1996). The radiological incremental 
TEDE is a very small fraction of estimated background TEDE for both the 
industrial and residential land-use scenarios and both are well within 
proposed standards (40 CFR Part 196, 1994). The overall uncertainty in all 
of the steps in the risk assessment process is considered insignificant with 
respectto the conclusion reached. 

Ill. Summary 

The T A-1 Storm Drain System, ER Site 96, had relatively minor 
contamination consisting of some inorganic and organic nonradioactive and 
radioactive compounds. Because of the location of the site on KAFB, the 
designated industrial land-use scenario (USDOE, 1996) and the nature of the 
contamination, the potential exposure pathways identified for this site 
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included soil ingestion and dust and volatile inhalation for chemical 
constituents and soil ingestion, dust and volatile inhalation, and direct 
gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land-use scenario. This site is 
designated for industrial land-use (USDOE, 1996); the residential land-use 
scenario is provided for perspective only. 

The main contributors to the industrial land-use scenario risk assessment 
values are benzo(a)pyrene, benzo(a)anthracene, benzo(b)fluoranthene, 
arsenic and PCBs. Benzci(a)pyrene, benzo(a)anthracene and 
benzo(b)fluoranthene are thought to be derived from asphalt which covers 
most of T A-I. The maximum arsenic concentration was below its 
background screening value. PCBs are known to have been used at T A-1. 
The PCB concentration value is a sum of all maximum concentrations of 
individual aroclors. Therefore, this risk assessment is considered 
conservative as benzo (a) pyrene and benzo (b) fluoranthene are probably 
not indicative of contamination, arsenic was below background and PCB 
concentrations per location are significantly less than the total PCB 
concentration used in the calculation. 

Using conservative assumptions and employing a RME approach to the risk 
assessment, the calculations for the nonradiological COGs show that for the 
industrial land-use scenario the Hazard Index (0.1} is significantly less than 
the accepted numerical guidance from the USEPA. The estimated cancer 
risk (2 x 1 0"5

} is in the middle of the suggested acceptable risk range. The 
incremental Hazard Index is 0.06 and the incremental cancer risk is 1.8 x 
1Q-5 for the industrial land-use scenario. Incremental risk calculations 
indicate insignificant contribution to risk from the nonradiological COGs 
considering an industrial land-use scenario. 

The incremental TEDE and corresponding estimated cancer risk from the 
radioactive components are much less than USEPA guidance values; the 
estimated incremental TEDE is 0.06 mrem/yr for the industrial land-use 
scenario. This value is much less than the numerical guidance of 15 
mrem/yr in draft USEPA guidance. Th-e corresponding incremental estimated 
cancer risk value is 7 x 1 o·7 for the industrial land-use scenario. 

The calculations for the nonradiological COCs show that for the residential 
land-use scenario the Hazard Index {10) is greater than the accepted 
numerical guidance from the USEPA. The estimated cancer risk {2 x 10"4

) is 
at the upper end of the suggested acceptable risk range. The increased 
effects on human health are primarily the result of the inclusion of the plant 
uptake exposure pathway. Nonradiological constituents that posed little to 
no risk considering an industrial land-use scenario {some of which are below 
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background screening levels), contribute a significant portion of the risk 
associated with the residential land-use scenario. These constituents 
bioaccumulate in plants. Because TA-l is an industrial site (USDOE, 1996), 
the likelihood of significant plant uptake in this area is highly unlikely. For 
the residential land-use scenario, the incremental Hazard Index is 5.9 and 
the incremental cancer risk is 1.6 X 1Q-4. Increased risk from the 
nonradiological COCs was evident considering residential land-use, due to 
plant uptake, but future use will be restricted to industrial land-use. 

The incremental TEDE and corresponding estimated cancer risk from the 
radioactive components are much less than USEPA guidance values; the 
estimated incremental TEDE is 0.3 mrem/yr for the residential land-use 
scenario. This value is much less than the numerical guidance of 75 
mrem/yr in draft USEPA guidance. The corresponding incremental estimated 
cancer risk value is 2 x 10'6 for the residential land-use scenario. 

The uncertainties assqciated with the calculations are considered small 
relative to the conse~~;;tiveness of the risk assessment analysis. We 
therefore conclude thai this site does not have significant potential to affect 
human health under an industrial land-use scenario. 

Ecological Risk Assessment 

It is unlikely that activities or COCs at ER Site. 96 have or will have 
significant impact to ecological risk. T A-I is an industrial complex and has 
been heavily disturbed by humans for over 50 years. Given the amount of 
known and potential human intrusion, a great diversity or abundance of 
nonhuman species has not occurred and is unlikely. Much of the relevant 
ecological information for T A-1 can be found in the National Environmental 
Policy Act (NEPAl compliance document (SNL/NM, 1992). 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories {SNL) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future 
land-use designation being considered for SNL/NM Environmental Restoration 
(ER) project sites. This default set of exposure scenarios and parameter values 
would be invoked for risk assessments unless site-specific information suggested 
other parameter values. Because many SNL/NM ER sites have. similar types of 
contamination and physical settings, SNL 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 SNL 
views as resulting in a Reasonable Maximum Exposure (RME) value. Subject to 
comments and recommendations by the USEP A Region VI and NMED, SNL 
proposes that these default exposure routes and parameter values be used in 
future risk assessments. 

At SNL/NM, all Environmental Restoration sites exist within the boundaries of 
the Kirtland AFB. Approximately 157 potential waste and release sites have 
been identified where hazardous, radiological, or mixed materials may have 
been released to the environment Evaluation and characterization activities 
have occurred at all of these sites to varying degrees. Among other documents, 
the SNL/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 SNLJNM ER sites. At this time, all SNL/NM ER sites 
have been tentatively designated for either industrial or recreational future land 
use. The NMED has also requested that risk calculations be performed based on 
a residential land use scenario. All three land use scenarios will be addressed in 
this document. 

The SNL/NM ER project has screened the potential exposure routes and 
identified default parameter values to be used for calculating potential intake 
and subsequent hazard index, risk and dose values. 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; 
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• 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), and; 
• External exposure to penetrating radiation (immersion in contaminated air; 

immersion in contaminated water and exposure from ground surfaces with 
photon-emitting radionuclides). 

Based on the location of the SNL ER sites and the characteristics of the surface 
and subsurface at the sites, we have evaluated these potential exposure routes 
for different land use scenarios to determine which should be considered in risk 
assessment analyses (the last exposure route is pertinent to radionuclides only): 
At SNL/NM ER sites, there does not presently occur any consumption offish, 
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 ris·ks from other 
radiation exposure routes. 

For the industrial and recreational land use scenarios, SNL/NM ER has 
therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNL/NM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionudides 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 on 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 
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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 . 

Table 1. Exposure Pth a Wil}'S . d df v . c ons1 ere or anous LandU S se cenanos 

Industrial II Recreational II Residential 

lngestion of contaminated lngestion of contaminated Ingestion of contaminated 
drinkin11: water drinking water drinking water 
lngestion of contaminated soil In~estion of contaminated soil l:rtgestion of contaminated soil 
bruuUationofarrborne Inhalation of arrborne Inhalation of arrborne 
compounds (vapor phase or compounds (vapo:t: phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to External exposure to Ingestion of fruits and 
penetrating radiation from penetrating radiation from vegetables 
ground surfaces ground SUifaces 

External expoSUie to 
penetrating radiation from 
ground surfaces 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNL/NM expects that ingestion of compounds in drinking water and 
soil will be fue more significant exposure routes for chemicals; extema} 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 and 1991). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of 
the equations used in performing radiological pathway analyses with the 
RESRAD code may be found in the RESRAD Manual (ANL, 1993). Also shown 
are the default values SNL/NM ER suggests for use in Reasonable Maximum 
Exposure (RME) risk assessment calculations for industrial, recreational, and 
residential scenarios, based on 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) . 
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Generic Equation for Calculation of Risk Parameter Values 
The equation used to calculate the risk parameter values (i.e., Hazard 
Quotient/Index, 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 J AT) x Toxicity Effect 

c 
CR 
EFD 
BW 
AT 

= contaminant concentration (site specific); 
= contact rate for the exposure pathway; 
= exposure frequency and duration; 
= body weight of average exposure individual; 
= time over which exposure is averaged. 

(1) 

The total risk/ dose (either cancer risk or hazard index) is the sum of the 
risks J doses for all of the site-specific exposure pathways and contaminants. 

The evaluation of the carcinogenic health hazard produces a quantitative 
estimate for excess cancer risk resulting from the COCs present at the site. This 
estimate is evaluated for determination of further action by comparison of the 
quantitative estimate with the potentially acceptable risk range of 1()-4 to 1Q-6. 
The evaluation of the noncarcinogenic health hazard produces a quantitative 
estimate (i.e., the Hazard Index) 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 Hazard Index 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 folind 
in RAGS (EPA, 1989) and the RESRAD Manual (ANL, 1993). Table 2 shows the 
default parameter values suggested for used by SNL at ER sites, based on the 
selected land use scenario. References are given at the end of the table 
indicating the source for the chosen parameter values. The intention of SNL 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 
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Table 2. Default Parameter Values for Various Land Use Scenarios 

!Parameter II Industrial II Recreational II Residential 
General ExPosure Pouameters · 
Exposure frequency (d/y) ..... . - ...... 
Exposure duration (y) 3()o.l> 3()o.b 3()o.b 

Body weight (kg) 7Qo.b ~ 70adulto.b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 2555()a 2555()a 2555()o 

(=70 y X 365 d/y) 
for noncarcinogenic compounds 10950 10950 10950 
(=ED x 365 d(y) . 

Soil Ingestion Pathway 
Ingestion rate 100mg/d< 6.24 gfyd 114 mg-y[k!i-d• 

Inhalation Pathway ' 
Inhalation rate (m3/yr) S!JOOa.b 146<! 5475o.b,d 
Volatilization factor (m3/kg} chemical specific chemical ~ecific chemical~ecific 
Particulate emission factor 1.32E9a 1.32E9a 1.32E9a 

(m3/kg} 

Water Ingestion Pathwav 
Ingestion rate 0../ d) za.• Za.b 2a.b 

Food Ingestion Pathway 
Ingestion rate {kg/yr)_ NA NA 138b,d 
Fraction ingested NA NA 0.25b·d 

· Der.mal Pathway 
Surface area in water (m2) zb,• zb,. 2b.• 
Surface area in soil (m2) 0.53b.o 0.53b .. 0.53•·· 
Permeability coeffident chemical specific chemical specific chemical specific 

*"* The exposure frequenCies for the land use scenanos are often mtegrated mto the 
overall contact rate for specific exposure pathways. When not included, the exposure 
frequency for the industrial land use scenario is 8 h/ d for 250 d/ y; for the recreational 
land use, a value of 2 hr/wk for 52 wkjy is used (EPA, 1989b); for a residential land 
use, all contact rates are given per day for 350 d/ y. 
• RAGS, Vol1, Part B (EPA, 1991). 
b Exposure Factors Handbook (EPA, 1989b) 
c EPA Region VI guidance. 
d For radionuclides, RESRAD (ANL, 1993) is used for human health risk calculations; 
default parameters are consistent with RESRAD guidance. 
• Dermal Exposure Assessment, 1992. 
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suggested for use for the various exposure pathways based on the assumption 
that a particular site has no unusual characteristics that contradict the default 
assumptions. For sites for which the assumptions are not valid, the parameter 
values will be modified and documented. 

Summary 
SNL proposes the described default exposure routes and parameter values for 
use in risk assessments at sites that have an industrial, recreational or residential 
future land-use scenario. There are no current residential land-use designations 
at SNL ER sites, but this scenario has been requested to be considered by the 
NMED. For sites designated as industrial or recreational land-use, SNL will 
provide risk parameter values based on 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 Sandia 
ER sites. The parameter values are based on 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, SNL 
will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 

6 



• 

DRAFT DOCUMENT January 1997 

References 

ANL, 1993, Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD, Version 5.0, ANL/EAD JLD-2, Argonne National Laboratory, 
Argonne, IL. 

DOE, Environmental Assessment of the Environmental Restofa~on Project at 

Sandtl. N~·."··. ·911al ~a1 .. o. rato .. rj.esfNew.M .. exi.c'?,y~LQ~Trt;o .. fF;n~.;_c;r r:rtland Area 
Office~~ ''! ' '!r '1··· ·. , ·ii: IHjl ·! 1'1 /1: il'i' 1 tli ;:!i jii: It(' , j i TiJ · 

~IH)~~ · t1',,.liJ.hi! .. I . J,· '!;: J!H ,!ii;IU f\,' • . J . 
EPA, l989a~· Risk Assessment Guidance for Superfund, Volume I: Human Health 
Evaluation Manual, EPA/540-1089/002, US Environmental Protection Agency, Office of 
Emergency and Remedial Response, Washington, D.C. 

EPA, 1989b, Exposure Factors Handbook, EPA/600/8-89/043, US Environmental 
Protection Agency, Office of Health and Environmental Assessment, Washington, D.C. 

EPA, 1991, Risk Assessment Guidance for Superfund, Volume I: Human Health 
Evaluation Manual (Part B), EPA/540/R-92/003, US Environmental Protection Agency, 
Office of Emergency and Remedial Response, Washington, D.C. 

EPA, 1992, Dermal Exposure Assessment Principles and Applications, EPA/600/8-
91/0llB, Office of Research and Development, Washington, D.C. . 

7 





... '· .,. 

U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

.JUM11 aB 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Robert S. (Stu) Dinwiddie, Manager 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
RCRA Permits Management Program 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87505-2100 

Dear Mr. Dinwiddie: 

~)· 

Enclosed is one of two NMED copies of the Department of Energy/Sandia National 
Laboratories-New Mexico response to your March 17, 1998, Request for Supplemental 
Information (RSI) concerning three sites included in the~ey~l'lt!:u~u_t?mission of No 
Further Action (NFA) proposals. These three sites were given an expedited' review at 
our request and are listed below: 

ou 1302 

Site 96 -The Storm Drain System 
Site 187 -Sanitary Sewer Lines 
Site 226 - Old Acid Waste Line 

JJN I 5 :~::s 

~· ..... ;··-;. ( 
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S. Dinwiddie (2} 

If you have any questions, please contact John Gould at (505} 845-6089, or Mark 
Jackson at (505) 845-6288. 

Enclosure 

cc w/enclosure: 
D. Bourne, AL, ERD 
S. Haines, NMED-HRMB 
J. Parker, NMED-08 
R. Kennett, NMED-OB 

Michael J. Zamorski 
Area Manager 

D. Neleigh, EPA, Region 6 (2 copies via certified mail) 

cc w/o enclosure: 
B. Oms, KAO-AIP 
W. Cox, SNL, MS 1147 . 
D. Fate, SNL, MS 1148 
F. Nimick, SNL, MS 1147 
M. Skelly, SNL, MS 1147 
B. Garcia, NMED 
S. Kruse, NMED 



General 
Comments 



RESPONSES TO NMED COMMENTS 
ON NO FURTHER ACTION PROPOSALS 
DATED OCTOBER 3,1996 (7th ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a NFA proposal, final versions of these and any other 
types of information must be submitted. 

Response: To Sandia National Laboratories/Department of Energy's (SNUDOE's) 
knowledge, no draft maps or documents were transmitted with the No Further Action 
(NFA) proposals for Sites 96, 187, and 226. As noted in previous responses to comments 
on other NF A proposals; some historical reference documents have never been finalized, 
and only the draft version is available for use (e.g., Comprehensive Environmental 
Assessment and Response Program [CEARP] Phase I, Preliminary Draft, May 1987). 

2. It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QA/QC data should not be mixed with environmental 
data in the same tables. If applicable, the QA/QC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). 

Response: The quality assurance/quality control (QNQC) data mentioned in this 
comment (field and equipment blanks) were included in the subject NFA proposals at the 
end of the relevant data tables. Thus, although they were included in the same tables as 
the environmental data, they were not intermingled. For these sites, comparisons of on
site and off-site data are not applicable because all data were measured off site. 

3. Data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), and radionuclides list only the constituents that were 
detected. While summary tables like these are acceptable (and preferred for review 
purposes), they provide only part of the information needed to fully evaluate a NFA 
proposal. To complete the data package, additional tables must be submitted listing 
all of the various constituents that were analyzed for and their method detection 
limits/minimum detectable activities. 

Please also note that "J-coded" data must be reported as detected constituents. 

Response: The requested tables are included with this package. For the purpose of this 
set of responses, detailed information is provided later in this package in the responses to 
Site-Specific Comments. 

Please note that, in the subject NFA proposals, J-coded data were reported as detected 
constituents. 
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,e 4. As presented, sample locations and depths must be inferred from the sample 
identification numbers in the data tables. Notes describing how such information is 
encoded in the sample identification numbers must be added to the tables. 

Response: SNUDOE agree that information about encoding of sample location and 
depth within sample identification numbers must be available to the New Mexico 
Environment Department (NMED) and any other potential users of resulting data. Notes 
pertaining to this topic have been added to tables in later NF A proposals. For the purpose 
of this set of responses, detailed information is provided later in this package in the 
responses to Site-Specific Comments. 

5. The NF A proposals contain redundant information, making it more time-consuming 
than necessary to review. Sections of the TA-l RFI Work Plan are included with 
the NF A proposals. The NMED is more interested in what was actually done than 
what was planned. There is generally no need to include sections of the RFI Work 
Plans with the NFA proposals; relevant information (such as site history) can be 
summarized or restated in the text of the NF A proposal. 

Response: The comment is noted. SNUDOE will try to balance omitting redundant 
information with the need to make NFA proposals stand-alone documents (per General 
Comment 10). 

6. HRMB will not review the risk assessments for ER Sites 96, 187, and 226 until the 
sites have been adequately characterized. Risk assessments must be based on the 
protocols being developed by the DOE/SNL and the NMED. 

7. 

Response: SNIJDOE recognize that NMED has the prerogative of deciding when review 
of risk assessments is appropriate. In this case, the timing clearly hinges on "adequate 
characterization," which is the subject of many of the specific comments. Please note 
that, although additional sampling may delineate concentrations between "hits" (results 
that were found to be above background but below risk-based action levels) and 
background, there is no reason to anticipate discovery of values higher than those already 
found during the Resource Conservation and Recovery Act (RCRA) Facility Investigation 
(RFI) sampling. Thus, the existing risk assessments are likely to be the most conservative 
(in terms of showing highest risk), and it may be worth NMED's time to review them at 
this stage. 

QA/QC •• At a meeting held in Santa Fe on December 3, 1996, HRMB staff 
members expressed concern about SNL's recurring problem regarding the frequent 
detection of "common laboratory contaminants" (such as acetone and methylene 
chloride) in various types of blanks. These organic compounds have been and still 
are widely used at SNL, and in some cases, historically were disposed of onto and 
into the ground. Thus, the presence of these chemicals in QC samples (such as field 
and trip blanks) can not be automatically discounted as laboratory contamination. 
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Additionally, in this December meeting, HRMB personnel suggested that SNL 
review its contract laboratory's QA/QC program; and, if it is found deficient, 
remedy the problem or find other laboratory. 

Repeated detections in equipment blanks may indicate improper dec~ntamination 
practices and/or contaminated wash/rinse water and/or containers or other 
equipment. SNL should ensure that wash/rinse water, containers, and other 
equipment is not contaminated prior to their use. 

Consistent QC failures are considered by HRMB to be an indication that laboratory 
data are not reliable. The HRMB will require sampling to be repeated at ER sites 
where such problems are evident. 

Response: The comment is noted by SNUDOE. SNL's Sample Management Office has 
an ongoing audit program to evaluate the adequacy of QA/QC problems at the off-site 
contract laboratories; this program is supplemented by a similar program overseen by 
DOE's Albuquerque Operations Office. When specific QA/QC concerns arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 
However, laboratory contamination is a sporadic problem at any major commercial 
laboratory and is a problem that defies universal and permanent correction because 
several common laboratory contaminants are necessary compounds in sample analytical 
procedures. This has been recognized by the U.S. Environmental Protection Agency 
(EPA) and, as NMED is aware, guidance has been available for some time on how to 
evaluate and use environmental data, despite the presence of laboratory contamination. 
For completeness, the guidance is included in this package as Attachment A to these 
general comments. 

Because the comment indicates that the Hazardous and Radioactive Materials Bureau 
(HRMB) may be inclined to require resampling of sites in the event of "consistent QC 
failures," it is requested that a discussion be held between HRMB and SNUDOE staff to 
reach a common understanding on what extent of laboratory contamination is considered 
to constitute "consistent QC failure." 

8. Breaks/cracks/cross-connections in pipes that are downstream of those determined 
to have appreciable levels of contamination must be investigated. 

Response: The comment is noted by SNUDOE. Although there is agreement among the 
parties on this approach, it is a critical prerequisite to reach consensus on what constitutes 
"appreciable contamination." 

9. HRMB will not support NFA proposals for active sites. DOE/SNL must investigate 
active sites within 2 years of decommissioning . 
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Response 9: SNUDOE understand that the HRMB will not support NF A proposals for 
active sites; however, the comment is only partially germane to the three sites addressed a 
here. Site 187, the sanitary sewer lines, is not an active site because the site is defined as W 
the soils outside the pipe, from the midpoint of the pipe downward. Although water 
continues to flow within the pipes, modem waste-handling processes preyent the 
introduction of potential contaminants to that water; therefore, leakage from cracks in the 
line does not result in active contamination of the site as defined. For the same reasons, 
Site 226 is not an active site. 

Parts of Site 96, the storm-drain system, may need to be considered as active. The 
enclosed, engineered portions are inactive for the same reasons expressed in the 
preceding paragraph. However, the unlined surface channels obviously continue to 
receive flow originating from runoff from streets, parking lots, and miscellaneous exterior 
surfaces in Technical Area (T A)-I, processes for which environmental controls are less 
certain than for processes occurring within buildings. It would probably be fruitful to 
discuss approaches to these portions of Site 96 to ensure a common understanding of 
future status and timing. 

10. NFA proposals must be self-contained documents. The NFA criteria for a site must 
be specified in the NFA proposal. It is not adequate to only refer to the list of NF A 
criteria in the Document of Understanding. 

Response: NF A Criterion 5 was specified in the proposal. See Sections 1.0 and 1.2, 
page 1-1. 

11. Buildings 810, 814, 824, 838, 839, and 870 are not considered by HRMB to be 
included in ER Sites 96, 187, or 226. Results of the investigations conducted at and 
near these buildings by DOE/SNL will be reviewed later by HRMB to determine 
whether these areas are new solid waste management units. However, DOE/SNL 
must provide any information from the investigations of these areas that may also 
be relevant to ER Sites 96, 187, and 226. 

Response: The buildings listed in the NMED comment are not considered by SNUDOE 
to be part of the Environmental Restoration (ER) sites. Furthermore, SNL buildings are 
addressed under a separately funded program (Decontamination and Decommissioning 
[D&D]) and are not candidates for inclusion as new Solid Waste Management Units. The 
D&D and ER Projects coordinate activities so that any investigation of soil or piping 
exterior to a building's slab or basement is conducted withER goals and requirements in 
mind. As required by regulation, if contamination is discovered during such an 
investigation, regulatory authorities are notified. This has been, and will continue to be, 
SNUDOE practice. 

Results of the above-mentioned investigations will be provided for NMED's review. For 
the purpose of this set of responses, detailed information is provided later in this package 
in the responses to Site-Specific Comments. This information is included in this response 
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because it details the results of work specifically conducted at the storm, sanitary, and 
acid waste lines that were connected to these buildings and investigated prior to building 
D&D actions . 
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SPECIFIC COMMENTS 

0Ul302 

ER Site 96, The Storm Drain System 

1. Appendix A, Plate 1-1, Soil-Boring Location Map --

A. The inlets/outlets need to be shown clearly on the map. 
B. The open ditches need to be shown clearly on the map. 
C. The various drainage systems (watersheds) should be shown in different colors 

so that they can be readily distinguished from one another. 
D. Any surface impoundments need to be shown clearly on the map. 
E. The direction of flow should be indicated on each main, trunk, and feeder line. 
F. Connections to the storm system outside the study area should be shown, or 

indicated in some way on the map. 
G. See general comment 1. 
H. The locations of cracks, breaks, and any cross-connections should be shown on 

the map. 

Response 1A: The inlets/outfalls will be added to Plate 1-1. SNL Facilities plans to 
upgrade the storm drain system inside T A-I. Based on this latest information, . 
ER/Geographic Information System (GIS) is in the process of upgrading our database. 
The new plate cannot be upgraded in time for this submittal, but will be provided upon 
completion of the GIS upgrade. 

Response 1B: The open ditches will be added to Plate 1-1. SNL Facilities plans to 
upgrade the storm drain system inside TA-L Based on this latest information, ER/GIS is 
in the process of upgrading our database. The new plate cannot be upgraded in time for 
this submittal, but will be provided upon completion of the GIS upgrade. 

Response 1C: TA-l is part of the overall Tijeras Arroyo Watershed Area. The 
underground storm drains are shown on Plate 1-1. The open ditches will be added to 
Plate 1-1 (see Response lB). SNLINM ER does not know of any additional drainage 
systems (watersheds) within the TA-l project area. 

Response 1D: SNLINM ER has no information showing surface impoundments within 
the TA-l project area. 

Response IE: Flow arrows will be added to Plate 1-1. SNL Facilities plans to upgrade 
the storm drain system inside TA-L Based on this latest information, ER/GIS is in the 
process of upgrading our database. The new plate cannot be upgraded in time for this 
submittal, but will be provided upon completion of the GIS upgrade . 
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Response 1 F: The outside connections will be added to Plate 1-1. SNL Facilities plans 
to upgrade the storm drain system inside T A-1. Based on this latest information, ER/GIS 
is in the process of upgrading our database. The new plate cannot be upgraded in time for 
this submittal, but will be provided upon completion of the GIS upgrade. 

Response 1 G: See response to General Comment 1. 

Response lH: The cracks, breaks, and cross-connections have been provided on 
Plates 5-1 through 5-6 of the "Technical Area I (ADS 1302) RFI Work Plan," Volume 2, 
Plates 5-1 through 5-11. 

2. According to the RFI Work Plan, ground-water monitor wells were to be installed 
around the perimeter of Technical Area 1 (TA-l). One purpose of these wells from 
the HRMB's perspective was to allow for the monitoring of any contamination that 
may have originated from leaks from the sanitary-sewer and storm-drain systems. 

To HRMB's knowledge, not all of the proposed wells in the RFI Work Plan have 
been installed. Furthermore, no ground-water data were provided for review .. The 
monitor wells that were proposed in the TA-l RFI Work Plan must be installed. 
Analytical results of ground-water samples from wells in the TA-l area must be 
submitted for HRMB's review. 

Response: The T A-1 groundwater monitoring program was incorporated into the Sandia A 
North groundwater program. This project change was approved by HRMB upon approval • 
of the Sandia North Groundwater Investigation Plan (GIP). The HRMB GIP approval 
letter is provided in Attachment A. To date, four monitor wells have been installed: 
regional well TAI-W-01 is located at ER Site 190 (southwest comer ofT A-I), regional 
well TA-1-W-03 is located close to the Eubank-1 well (southeast corner ofT A-I), and 
regional well TAI-W-02 and shallow-water bearing well TAI-W-06 are located in the 
parking lot south of Building 825 (southern boundary ofT A-1). The Sandia North 
groundwater program plans to drill an additional three to five monitor wells at three 
locations within the T A-1 area. The final number of wells installed will depend on 
whether the shallow-water bearing zone extends into the TA-l area. 

Analytical results for fiscal year 1997 have been reported in "Sandia North Groundwater 
Investigation Annual Report Fiscal Year 1997 ." Copies of this report have been provided 
to NMEDIHRMB and NMED/DOE Oversight Bureau (OB). The transmittal letter is 
provided in Attachment A. 

3. Appendix C, Table 2 -- See general comments 2, 3, and 4. 

With regard to the analytical results of samples from locations GP-01, GP-04, GP· 
05, GP-07, and GP-11, the laboratory reporting limit (LRL) for methylene chloride 
(200 ug!kg) is too high, and suggests that samples were diluted prior to analysis. 
New samples must be collected and analyzed for VOC's at these locations. 
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4. 

Additionally, SNLffiOE must return to each location where VOC's were detected 
and determine the extent of contamination. The source (or sources) of 
contamination must be determined. 

Response: See responses to General Comments 2, 3, and 4. The field blank, equipment 
blank, duplicate sample, and trip blank data were clearly identified in Appendix C, 
Table 2. An off-site laboratory analyzed the samples. Therefore, a comparison of off-site 
and on-site laboratory data could not be conducted at this site. 

A table showing the list of volatile organic compounds (VOCs) analyzed for is provided 
in Attachment B. This list includes the method detection limit (MDL) for each 
compound. 

The sample identification number T 1 096-GP-00 1-01 0-S (example) represents the 
following: T1 =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the Request for Supplemental Information {RSI) with potential 
programmatic implications that may require extensive discussions with the NMED 
technical staff." The nature and extent of VOC contamination is one of the issues that 
will impact the program. A response on the nature and extent of contamination will not 
be addressed at this time. The SNL ER Project requests a meeting with the NMED 
technical staff to resolve this issue. 

Appendix C, Table 3 -- See general comments 2, 3, and 4. 

With regard to the analytical results of samples from locations SD-001 through SD-
005, SD-10, and SD-15, the laboratory reporting limits (LRL's}for the various 
detected SVOC's are too high, suggesting that samples were diluted prior to 
analysis. New samples must be c·ollected and analyzed for SVOC's at these 
locations. 

Additionally, SNLffiOE must return to each location where SVOC's were detected 
and determine the extent of contamination. The source (or sources) of 
contamination must be determined. 

Response: See responses to General Comments 2, 3, and 4. The field blank, equipment 
blank, and duplicate sample data were clearly identified in Appendix C, Table 3. An off
site laboratory analyzed the samples. Therefore, a comparison of off-site and on-site 
laboratory data could not be conducted at this site . 
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A table showing the list of semivolatile organic compounds (SVOCs) analyzed for is 
provided in Attachment B (see response to Comment 3). The list includes the MDL for 
each compound. 

The sample identification number Tl 096-GP-00 1-01 0-S (example) represents the 
following: Tl =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the RSI with potential programmatic implications that may require 
extensive discussions with the NMED technical staff." The nature and extent of SVOC 
contamination is one of the issues that will impact the program. A response on the nature 
and extent of contamination will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

5. Appendix C, Table 4 -- SNL/DOE must return to the locations where the PCB 
detections occurred and determine the extent of contamination. The source (or 
sources) of PCB contamination must be determined. 

See general comment 4. 

Response: The DOE has forwarded a letter to NMED requesting that the response due 
date be extended an additional 60 days. The letter also stated the following: 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The nature and 
extent of polychlorinated biphenyl (PCB) contamination is one of the issues that will 
impact the program. A response on the nature and extent of contamination will not be 
addressed at this time. The SNL ER Project requests a meeting with the NMED technical 
staff to resolve this issue. 

See response to General Comment 4. The sample identification number T1096-GP-001-
010-S (example) represents the following: T1 =Technical Area 1, 096 = ER Site 96, 
GP = geoprobe, 001 = soil boring location one, 010 = depth of sample collected (in feet), 
and S = soil sample. 

6. Appendix C, Table 5 -- Analytical results for some samples exceed the approved 
background concentrations for certain metals: 

Metal 
Ag 
As 
Ba 
Co 
Ni 

SNUNM ER Project 
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Tl 001, 002, 003, 007, 010, 011, 029, 030, 033, 034, 035, 036, 039, 040, 041, 
043 

v 030,031,033,036,039,040,041,042,043,044,045,046,047,050 

SNL/DOE must return to each location and determine the extent of contamination. 
The source (or sources) of each contaminant must be determined. 

See general comments 2 and 4. 

Response: The DOE has forwarded a letter to NMED requesting that the response due 
date be extended an additional 60 days. The letter also stated the following: 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The nature and 
extent of metal contamination and the approved background values are two of the issues 
that will impact the program. A response on the nature and extent of contamination and 
background concentrations will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve these issues. 

See responses to General Comments 2 and 4. The metals equipment blank sample data 
have been added to Appendix C, Table 5 (Attachment C). An off-site laboratory analyzed 
the samples. Therefore, a comparison of off-site and on-site laboratory data could not be 
conducted at this site. 

The sample identification number Tl 096-GP-00 1-01 0-S (example) represents the 
following: T1 =Technical Area 1, 096 == ER Site 96, GP == geoprobe, 001 =soil boring 
location one, 010 == depth of sample collected (in feet), and S == soil sample. 

7. Appendix C, Table 6 •• See general comments 3 and 4. 

Analytical results for some samples demonstrate that radioactive contamination is 
present: 

Radionuclide 
Plutonium 
Tritium 

Borehole (GP) Locations 
006,052 
006,007,008,009,010,018,044 

Plutonium was also detected at 0.439 pCi/g in sediment sample SD-017. 

SNL/DOE must return to each of these locations and determine the extent of 
contamination. The source (or sources) of each contaminant must be determined. 

Surface-soil samples must also be collected and analyzed for plutonium throughout 
the TA-l area. A sampling and analysis plan must be submitted to HRMB for 
approval prior to conducting this work. 

SNUNM ER Project 

June 1998 12 
May 1997 NFA Proposals 

Comm~nl Responses 



Site-Specific Comments ou 1302 

Response: See responses to General Comments 3 and 4. The field blank, equipment 
blank, and duplicate sample data were clearly identified in Appendix C, Table 6. An off
site laboratory analyzed the samples. Therefore, a comparison of off-site and on-site 
laboratory data could not be conducted at this site. 

A table showing the list of radionuclides analyzed for is provided in Attachment B (see 
response to Comment 3). This list includes the MDL for each compound. 

The sample identification number TI096-GP-001-010-S (example) represents the 
following: Tl =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the RSI with potential programmatic implications that may require 
extensive discussions with the NMED technical staff." The nature and extent of 
radionuclide contamination and radiological characterization (i.e., new sample and 
analysis plan) are two of the issues that will impact the program. A response on these 
two issues will not be addressed at this time. The SNL ER Project requests a meeting 
with the NMED technical staff to resolve these issues. 

The plutonium result was transcribed incorrectly by SNL ER in Appendix C, Table 6. 
The correct value should read "0.0439 pCi/g." The value was stated correctly in the NFA 
text (Section 3.6.2.2). 

8. Appendix C, Table 7 -- Analytical results for some samples exceed the approved 
background concentrations for certain metals: 

Metal 
Ba 
Cd 
Cr 
Cu 
Pb 
Hg 
Ag 
Zn 

Sediment Sample (SD) Locations 
002,003,010,013,014,016,021,027 
001,002,003,004 
002,003 
001,002,003,004,007,011,014,015 
002,003,007 
023 
001,002,003,004,005 
001,002,003,004,007,014 

SNL/DOE must return to each of these locations and determine the extent of 
contamination. The source (or sources) of each contaminant must be determined. 

See general comments 2 and 4. 

Response: The DOE has forwarded a letter to NMED requesting that the response due 

·e 

date be extended an additional 60 days. The letter also stated the following: e 
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" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The nature and 
extent of metal contamination and the approved background values are two of the issues 
that will impact the program. A response on the nature and extent of contamination and 
backgrounq concentrations will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve these issues. 

See responses to General Comments 2 and 4. The metals equipment blank sample data 
have been added to Appendix C, Table 7 (Attachment C) (see response to Comment 6). 
An off-site laboratory analyzed the samples. Therefore, a comparison of off-site and on
site lab?ratory data could not be conducted at this site. 

The sample identification number T 1 096-GP-00 1-01 0-S (example) represents the 
following: T1 =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

9. Page 1-1, section 1.3, 2nd sentence·· Why wasn't an investigation done for the drain 
systems in Technical Areas 2 and 4? 

10. 

Response: T As II and N are not part of ADS 1302. In addition, these two technical 
areas are downgradient of the TA-l storm drain system and have no impact on TA-1. 

Page 3-1, section 3.4 •• Results relevant to ER Site 96 must be summarized for the 
earlier investigations: 

a. the cross-connection study, 
b. sampling done in the discharge channel areas west of TA-2, and 
c. the sampling done during the removal of the local storm-drain system of 

Building 870. 

Data should be summarized in tables for each of the three different investigations. 
Sample locations should be shown on maps. 

Response: These earlier investigations were presented/summarized in the TA-l Work 
Plan (in Appendix B of the NF A). SNUDOE believe it would be redundant to further 
summarize these data. 

11. Page 3-6, section 3.6.1.2, 1st paragraph, last sentence -· the gamma spectroscopy 
results must be provided. 

Response: The gamma spectroscopy data are provided in Attachment D. 

12. Page 3-7, section 3.6.1.2, bullet 5 ··What was the minimum detectable activity for 
U-235? 
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Response: The detection limit is 0.0112 picocuries per gram (pCi/g) and the reporting 
limit is 0.0900 pCi/g. A copy of the laboratory report for radiological compounds in 
provided in Attachment B (see response to Comment 3). 

13. Appendix B •• See general comment 5. 

Response: See response to General Comment 5. 

14. Appendix D --See general comment 6. 

Response: See response to General Comment 6. 

15. Appendix C, Table 9 ··The background levels in this table for As, Cd, Cr, Cr+6
, Co, 

Cu, Ph, Hg, Ag, V, and Zn are not the approved background concentrations for 
these constituents. The background values reported for the TA-l study have not 
been approved by the HRMB. 

Response: The DOE has forwarded a letter to NMED requesting that the response due 
date be extended an additional 60 days. The letter also stated the following: 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The T A-I 
background study is one of the issues that will impact the program. A response on the 
TA-l background study will not be addressed at this time. The SNL ER Project requests a 
meeting with the NMED technical staff to resolve this issue. 

Please note that the TA-l values were evaluated against the approved site-wide 
background values. 

16. Appendix C, Table 11 •• See specific comment 15. 

Response: See response to Specific Comment 15. 
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And 
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Transmittal Letter for Sandia North GIP Annual Report, 
Fiscal Year 1997 
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State of New Mexico 
ENVIRONMENT DEPARTMENT 

Hazaidou.s & Radioactive Materials Bureau 
2044 Galisteo 

P.O. Box 26110 
Santa Fe, .New Mexico 87502 

(505) 827-1557 
GARY E. JOHNSON 

GOVER..'iOR 

Fax (505j 827-1544 MARK E. WEIDLER 
SECR.ET~Y 

• ! 

• ) 

CERTIFIED MAIL 
RETUF~~ RECEIPT REQUESTED 

Mr. Michael J. Zamorski 
Ac~in~ A~:a Manager 
Kirtla~~ ;=ea Office 
US Depart~ent of E~ergy 
P.O. Eox 5400 

EDGAR T. THOR.STO.V, m 
DEPUTY SEC.U:'A..~Y 

R~· Sa~dia North Groundwater Investigatio~ Plan: Approval 

Dear Mr. Zamorski: 

Tl-.c. t:----..;l'""'nC:: -,..,a.· R-a.·J.·c-ctive M-~-,.....: _, c: Ct·---·, (~'::'tf~) h-o:: co~r",::.'--..; :.4.-. •• .::.k,;:::. __ ._.. ..... _ C:. • .l. C::. C:. - .C:.~':- ~C.-- '-'""".;..:.::,:_ ••"''-•- C::.- H~~,i.,_·-c:·-

revie•,; c: the US Department of E:!ergy respo::se to our reques:: cf 
Nove:r.l:er 27, 1996 for rr.ore ir:f·::r:natior, en tl":e Sar,dia ~o:r::!', 
Groundwater Investigation Plan (GIP) . These comments were 
trans~itted in your letter to me dated January S, 1997. 

These comments adequately address the concerns 
Accordingly, the Sandia North GIP is approved. 

Some of tte activities proposed in the Sandia North GIP to complete 
this investigation will be accomplished in FY97. It is my 
understanding that funding is actively being sought beyond FY 97 to 
conduct the remaining activities. 

Please contact Stephanie Kruse of my staff at 827-1561 if you have 
any comme~ts or questions. 

Sincerelv, 

s.&.-d:a. hief . 
Eazarc~us and Radioactive Materials Bureau 



/ 

M~. Michael J. Zaomrski 
February lS, 199i 
Page 2 

xc: Benito Garcia, NMED/H&~B 
Stu Dinwiddie, NMED/H::<~"!'2 
Ron Ke~r., 't-.'NED/DOE OE 
Mark Jackson, DOE/~.0 
'iiar~e::: Cvx, SNL 
Davii ~eleigh, E?A 
FILE: HSWA SNL OU1303 97 
COM:C:: SNL, 2/19/97, DOE/~.0, H?J·!2, 9i, RE 

• 

• 

• 
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Department of Energy 
Alboqueftlue Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Alboque~t~ue, New Mexico 87185-5400 

APR 8 a 
CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. Benito Garcia, Bureau Chief 
New Mexico Environment Department 
Hazardous and Radioactive Materials Bureau 
2044 Galisteo Street 
P.O. Box26110 

·Santa Fe, NM 87505-2100 

Dear Mr. Garcia: 

Enclosed is one copy of the Sandia North Groundw'ater Investigation Annual 
Report, Fiscal Year 1997 (October 1, 1996- September 30, 1997) prepared 
by Sandia National Laboratories/New Mexico (SNUNM), 10 Number 
NM589011 0518-1. As discussed in prior correspondence, one of the copies 
normally sent to your office for distribution to your technical staff at the 
District 1 Office, is being sent directly to them . 

If you have any questions, please contact John Gould at (505) 845-6089, or 
Mark Jackson at (505) 845-6288. 

Enclosure 

cc w/enclosure: 
D Bourne, AL, ERO 
J. Parker, NMED-OB 
R. Kennett, NMED-08 
S. Heines, NMED 

Sincerely,
1 
J. /// 

e ~ ~ ~~~~ 

/ Area Manager 

D. Neleigh, EPA, Region 6 (2 copies via certified mail) 



Mr. Benito Garcia 

cc w/o enclosure: 
B. Oms, KA0-08 
W. Cox, SNL, MS 1147 
S. Dinwiddie, NMED 
S. Kruse, NMED 
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GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Conw:t: 
Project Description: 

cc: SNLS00295 

Sandia Naiional Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480 

Report Date: July 22. 1995 

SampleiD 
LabiD . 
Mattix 

: 022888-01 Tl096-GP.024-005-S 
: 9506422.()7 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfler Result 

Volatile Organics 
.arget Compound List Volatiles · 35 items 

ND } l,l,l-Trichloroethane U 
1,1,2,2-Teuachloroethane u ND 
1,1,2-Trichloroethane u ND 
1,1-Dichloroethane u ND 
1.1-Dichloroethy1ene u ND 
1.2-Dichloroe!hane u ND 
1,2-Dichloropropane u ND 
1,2-ds-Dichloroethylene u ND 
1,2-uans-Dichloroethyle:ne u ND 
2-BuWlOJle u ND 
2-Hexanone u ND 
4-Methyl-2-penlanOne u ND 
Acetone .u ND 
Benzene u ND 
Bromoform u ND 
Carbon Disulfide u ND 
Carbon Teuachloride u ND 
Chlorobe:nzene u ND 
Chlorodihromomethane u ND 
Chloroethane u ND 
Chloroform u ND 
Dichlorohromomethane u ND 
Ethylben:z.e:ne u ND 
Methyl Bromide u ND e Methyl Chloride u ND 

, Methylene Chloride J 3.98 
/Styrene u ND 

:son. 
:06/19195 
: 06!21195 
:Routine 
; Client 

DL RL Units 

2.00 10.0 uglkg 
2.00 10.0 uglkg 
2.00 10.0 uglkg 
2.00 10.0 ug/kg 
2.06 10.0 ug/kg 
2.00 10.0 uglkg 
2.00 10.0 uglkg 
10.0 10.0 uglkg 
2.00 10.0 uglkg 
10.0 50.0 ug/kg 
10.0 20.0 ug/kg 
10.0 20.0 uglkg 
10.0 50.0 ug/kg 
2.00 10.0 ug/kg 
2.00 10.0 ug/kg 
2.00 20.0 ug/kg 
2.00 10.0 ug/kg 
2.00 10.0 ug/kg 
2.00 10.0 ug/kg 
2.00 10.0 uglkg 
2.00 10.0 ug/kg 
2.00 10.0 ug/kg 
2.00 10.0 uglkg 
2.00 10.0 ug/kg 
2.00 10.0 ug/kg 
2.00 25.0 ug/kg 
2.00 10.0 uglkg 

Laboraloi'J' Cortlllcatlau 

STA'I1! GEL EPI 
FL Ei7156Ji1294 EB7472/17458 
NC 233 
sc 10120 10582 
'IN 02934 
VA 00151 
W1 99988779 

Page 1 of3 

DF Analyst Date Time Batch M 

1.0 JRU 06/28/95 2314 68254 1 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 r• q 
1.0 ~ ..... v 

~~~l~lll~~IWI~~~I~M~~m~m~lm~l 
P 0 Bo~ 30712 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766-1178 *9506422-07* 



Clienx: 

Contact: 
Project Description: 

cc: SNlS00295 

GENERAL ENGINEERING LABORATORIES 
Meeting today 's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
POBox5800 
Albuquerque, New MexicD 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480 

Report Date: July 22, 1995 

Labora1«7 CortJII<aii-
STATE GEL. EPl 
FL ES7156/I'IlM El7472m451 
NC 233 
sc 10120 10512 
1N 02.934 
VA 00151 
WI 99911719 

Page 2 of3 

SampleiD : 022888-01 Tl096-GP-024-005-S 

Parameter Qu.allfier Result DL RL Units DF Analyst Date Time 

TetraChloroethylene 
Toluene 
Trichloroethylene 
Vinyl Acetate 

Vinyl chloride 

Xylenes (I'OT AL) 
cis-1.3-Dichloropropylene 
trans-1,3-Dichloropropylene 
>rganlc Prep 
Evaporative Loss @ 1 OS C 

Surrogate Recovery 

1.2-Dichloroethane-d4 
Bromofluorobenzene 
Toluene-dB 

M:Method 

M1 
M2 

u ND 2.00 10.0 uglkg 
u ND 2.00 10.0 ugJkg 
u ND 2.00 10.0 uglkg 
u ND 10.0 20.0 uglkg 
u ND 2.00 10.0 uglkg 
u ND 4.00 20.0 ug!kg 
u ND 2.00 10.0 uglkg 
u ND 2.00 10.0 ugJkg 

4.00 1.00 1.00 wt% 

Test Percent% - Acceptable LiiDJts 

TCL VOLATU.ES 95.2 
TCL VOLATD...ES 90.0 
TCL VOLATD...ES 106. 

Method-Description 

EPA 8240 extended 
EPA3550 

(71.9 -131.) 
(74.0 - 112.) 
(82.3. 117.) 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 

IRU 06/28/95 2314 

DDT 07/08/95 1745 

':' 'I ..... f 

P 0 Box 30712 • Charleston. SC 29-117 • (803) 556-8171 • Fa.\ (803) 766-117"9506422-07"' -

Batch M 

68254 1 

68630 2 

• 

• i 
I 
~ 



GENERAL ENGINEERING LABORATORIES 

. Client: 

Contact: 
Project Description: 

cc: SNI..S00295 

Meering roday's needs wirh a vision for romorrow. 

CERTIFICATE OF ANALYSIS 

SandiaNationalLaboratcries 
POBox5800 
Albuquerque, New Mex.ico 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480 

Report Date: July 22, 1995 

Sample ID : 022888-01 T1096-GP-024-005-S 

M=Metbod Method-Description 

Data reponed in mass/mass units is reponed 'as received'. 

This data repon has been prepared and reviewed 
in accordance wilh General Engineering Laboratories 

Astandard operating procedures. Please direct 
W' any questions to your Project Manager. EWe Kentat (803) 7 69-73 85 . 

• ;. 

Labo.......,. Certlllcallolll 

STATB GEL EPI 
FL ES71SM7294 ES7472117458 
NC 233 
sc 10120 10582. 
TN 02934 
VA OOISl 
WI 999U779 

Page"3 of3 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Project Description: · 

ex:: SNLS00295 

Sandia National Laboratories 
POBox5800 
Albuquerque. New Mexico 87185-1331 
Ms. Pamela Puissant 

RFP#AI2480 

Report Date: August 01, 1995 

SampleiD 
LabiD 
Mattix 

: 022888-02 Tl096-GP-024-005-S 
: 9506422-08 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Organic Prep 
Evaporative Loss@ 105 C 7.00 

"'.xtractable Organics 
f arget Compound List BIN/A Compounds - 65 ilem.s 
1,2,4-Trichlorobenzene u ND 
1,2-Dichlorobenzene u ND 
1,3-Dichlorobenzene u ND 
1,4-Dichlorobenzene u NO 
2,4,5-Trichloropheno1 u NO 
2,4,6-Trichlorophenol u NO 
2.4-Dichlorophr::nol u NO 
2.4-Dimethylphenol u NO 
2,4-Diniaophenol u NO 
2,4-Diniaoroluene u NO 
2.6-Diniaoroluene .u NO 
2-Chloronaphthalene u ND 
2-Chlorophenol u NO 
2-Methylrutphthalene u NO 
2-Nlaophc:nol u NO 
2-methyl-4,6-diniaophenol u NO 
3,3' -Dichlorobenzidine u NO 
4-Bromophenyl phenyl ether u NO 
4-Chloroaniline u NO 
4-Chlorophc:nyl phenyl ether u NO 
4-Niaophenol u NO 
4-chloro-3-methyl phenol u NO 
ACCU!phthene u NO 
ACCU!phthylene u NO 
Anthracene u NO 

:son. 
:06/19195 
:06/21195 
:Routine 
:Client 

DL RL Units 

1.00 1.00 wt% 

146 331 ug/kg 
108 331 ug/kg 
132' 331 ug/kg 
127 331 ug/kg 
151 331 ug/kg 
118 331 ug/kg 
108 331 ug/kg 
167 331 ug/kg 
101 1490 ug/kg 
128 331 ug/kg 
126 331 ug/kg 
110 331 ug/kg 
115 331 ug/kg 
103 331 ug/kg 
124 331 ug/kg 

98.0 1650 ug/kg 
161 1660 ug/kg 
179 331 ug/kg 
148 331 ug/kg 
147 331 ug/kg 

71.5 662 ug/kg 
95.0 331 ug/kg 
103 331 ug/kg 
117 331 ug/kg 
113 331 ug/kg 

J..abanl4ry Certlllcalioaa 

STATE GEL EPI 
fL Er71564'7294 EI1412J174S& 
NC 233 
sc 101211 10582 
TN 02!134 
VA 00151 
WI 99915179 

Page 1 ofS 

DF. Analyst Date Time Batch M 

1.0 DDT 07/08195 1745 68630 1 

1.0 JCB 06(29195 1720 68223 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 ':~ ~ 
1.0 

....... \.,.• 

• 

• 

• 
I ~I~ I~~~~~~~~~~~~ M~ IW Ml~ Ill~ IW ~II 

P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • F:L't (803) 766-117S.9506422-08* 



· ~\> 'E.NGJI\'p 

~L'\ GENERAL ENGINEERING LABORATORIES • ~.~ Meeting roday's needs with a vision for tomorrow. 
UlloraiGI')' Certlflcolloa1 

STATE GEL EPI 
. 7~ v FL 1!171S611'1294 E87472Jr745& 

0~4TOR~<,· NC 233 
sc 10120 105&2 
1N 02934 

CERTIFICATE OF ANALYSIS VA 00151 
WI 99981779 

Client: Sandia National Labora10ries 
POBox5800 
Albuquerque, New Mexico 87185-1331 

Contact: Ms. Pamela Puissant 
Project Description: RFP#AJ2480 

cc:SNLS00295 Repon Date: August 01, 1995 Page 2 of5 

Sample ID : 022888-02 T1096-GP-024-005-S 

Parameter· Quallfler Result DL RL Units DF Analyst Date Time Batch M 

Benzo(a)anthracene u ND 174 331 ug/kg 1.0 
Benzo(a)pyrene u ND 166 331 ug/kg 1.0 JCB 06!29 195 1720 68223 2 
Benzo(b)fluoranthcne u ND 196 331 ug/kg 1.0 
Benzo(ghi)pery1ene u ND 277 331 ug/kg 1.0 
Benzo(k)fluoraruhene u ND 142 331 ug/kg 1.0 
Benzoic Acid u ND 110 662 ug/kg 1.0 

~!Alcohol u ND 62.2 331 ug/kg 1.0 
benzy 1 phlhalate u ND 154 331 ug/kg 1.0 

llirysene u ND 139 331 ug/kg 1.0 
Di-n-butyl phthalate u ND 131 331 ug/kg 1.0 
Di-n-cetyl phthalate u ND 119 331 ug/kg 1.0 
Dibenzo(a,h)anthracene u ND 222 331 ug/kg 1.0 
Dibenzofuran u ND 124- 331 ug/kg 1.0 
Diethyl phthalate u ND 129 331 ug/kg 1.0 
Dimethyl phthalate u ND 128 331 ug/kg 1.0 
Fluoranthene u ND 151 331 ug/kg 1.0 
Fluorene u ND 130 331 ug/kg 1.0 
Hexachlorobenzene u ND 188 331 ug/kg 1.0 
Hexachlorobutlldiene u ND 145 331 ug/kg 1.0 
Hexachlorocyc1opc:ntlldiene u ND 241 331 ug/kg 1.0 
Hexachloroethane ·U ND 117 331 ug/kg 1.0 
Indc:no(1.2.3-c,d)pyrcnc u ND 184 331 ug/kg 1.0 
lsophorone u ND 87.1 331 ug/kg 1.0 
N-Niii'osodiphenylamine u ND 126 331 ug/kg 1.0 
N-Ni~rosodipropylamine u ND 109 331 ug/kg 1.0 
Naphthalene u ND 122 331 ug/kg 1.0 
Nitrobenzene u ND 126 331 ug/kg 1.0 
Pentachlorophenol u ND 255 331 ug/kg 1.0 
Phenanthrene u ND 113 331 ug/kg 1.0 
Phenol u ND 110 331 ug/kg 1.0 
Pytene u ND 165 331 ug/kg 1.0 

.. (2-Chloroethoxy)methme u ND 166 331 ug/kg 1.0 
(2-Chloroethy1) ether u ND 104 331 ug/kg 1.0 
~(2-Chloroisopropy1)ethcr u ND 95.7 331 ug/kg 1.0 

.. -i.S(2-Ethylhexyl)phthalate u ND 132 331 ug/kg 1.0 
-::_, • J 
'··· . 



+"'" i:.NG£y~ 
~L~ :..· "t. GENERAL ENGINEERING LABORATORIES '" ,.. "" .. 
'!' ~ .c.-· Meeting roday's needs with a vision for tomorrow. 

LahonllrJ CortUJcallaao • STAlE em. EPI 
7~ ~ FL EB71S6/S7294 E87472/174SI 
01t-4TO\t~O:,· NC 233 

sc 10120 10582 
TN 02.934 

CERTIFICATE OF ANALYSIS VA 00151 
WI 99988779 

Client: Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 

Coruact: Ms. Pamela Puissant 
Project Description: RFP#AJ2480 

cc: SNLS00295 Report Date: August 01, 1995 Page 3 ofS 

SamplelD : 022888-02 TI096-GP.()24-005-S 

Parameter Quallfier Result DL RL Units DF Analyst Date Time Batch M 

m,p-Cresol u ND 116 331 ug/kg 1.0 
m-Nitroaniline u ND 1660 1660 ug/kg 1.0 JCB 06/29/95 1720 68223 2 
a-Cresol u ND 121 331 ug/kg 1.0 
a-Nitro aniline u ND 92.7 331 ug/kg 1.0 
p-Nitroaniline u ND 136 331 ug/kg 1.0 
PCB analysis - 7 items 
PCB-1016 u ND 33.1 41.4 ug/kg 10. JLS 07/06/95 1741 68302 3 
PCB-1221 u ND 33.1 41A ug/kg 10. • 'PCB-1232 u ND 33.1 41A ug/kg 10. 
PCB-1242 u ND 33.1 41.4 ug/kg 10. 
PCB-1248 u ND 33.1 41A ug/kg 10. 
PCB-1254 u ND 33.1 41A ug/kg 10. 
PCB-1260 u ND 33.r 41.4 ug/kg 10. 

Metals Analysis 
Memuy I 0.0181 0.00232 0.200 mg/kg 1.0 ADF 07/06/95 1124 68273 4 
Silver u ND 0.247 0.990 mg/kg 2.0 NRM 06/30/95 0008 68042 5 
Alwnimun 9350 1.18 4.95 mg/kg 2.0 
Arsenic 3.06 0.184 0.990 mg/kg 2.0 
Barium 118 0.00656 0.990 mg/kg 2.0 
Beryllium 1 0.455 0.00113 0.495 mg/kg 2.0 
Calcium 27300 1.98 9.90 mg/kg 2.0 
Cadmium I 0.146 0.00960 0.495 mg/kg 2.0 
Cobalt 5.00 0.0174 0.990 mg/kg 2.0 
Chromium 9.09 0.0590 0.990 mg/kg 2.0 
Copper 8.46 0.0534 0.990 mg/kg 2.0 
Iron 13200 1.00 4.95 mg/kg 2.0 
Po1a5sium 1970 0.637 9.90 mg/kg 2.0 
Magnesium 4870 0.233 0.990 mg/kg 2.0 
Manganese 254 0.00952 0.990 mg/kg 2.0 
Sodium 376 1.54 9.90 mg/kg 2.0 
Nickel 8.44 0.0799 0.990 mg/kg 2.0 
Lead 6.29 0.112 0.297 mg/kg 2.0 
Antimony I 0.131 0.0948 0.990 mg/kg 2.0 
Selenium u ND 0.142 0.495 mg./kg 2.0 
Thallium I 0.494 0.205 0.990 mg/kg 2.0 .. ~ .. ~~ 

~· ....., 

P 0 Box 30712 • Ch:ll"leston, SC 29417 • (803) 556-8171 • Fa:~: (803) 766-111!9506422-08* 



GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Project Description: 

Sandia National Laboraiories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480 

cc: SNLS00295 Repon Da1e: August 01, 1995 

SampleiD : 022888-02 Tl 096-GP-024-005-S 

Parameter 

Vanadiwn 

Zinc 

Quallfler Result 

30.3 
32.2 

The following prep procedures were performed: 
GC/MS Extractables 

·~ ) TRACE 

Comments: 

DL 

0.0232 
0.267 

A dilution was required for Metals analysis due to high conceruration(s). 
As a result, the detection limits are elevated. 

Surrogate Recovery Test Percent% 

2.4,6-Tn'bromophenol TCLSEMIVOA 72.5 
2-Fluorobiphe:nyl TCLSEMIVOA 94.8 
2-Fluorophenol TCLSEMIVOA 73.7 
Nitrobemcne-dS 'TCLSEMIVOA 85.2 
Phenol-d6 TCLSEMIVOA 85.8 
p-Terphenyl-d14 TCLSEMIVOA 98.8 
4CMX PCB 103. 

M:Metbod Method·Description 

M1 EPA3550 
M2 EPA8270 
M3 EPA8080 

-~ 
EPA 7471 
EPA6010A 

RL Units 

0.990 mglkg 
1.98 mglkg 

Acceptable Llmits 

(19.0- 122.) 
(30.0 - 114.) 
(44.0- 102.) 
(23.0- 120.) 
(45.0 -111.) 
(52.0 • 135.) 
(50.0 - 150.) 

Labonlory Corllllcallons 

STA'IE GEL EPI 
FL EB7156/87294 EB747:1J874SI 
NC 233 
sc 10120 10512 
TN 02934 
VA OOISI 
WI 9!1911779 

Page 4of 5 

DF Analyst Date Time Batch M 

2.0 
2.0 NRM 06/30195 0008 68042 5 

MBB 06127195 2345 68223 6 
MBB 06/28/95 2300 68302 6 
ADF 07/05/95 1500 68273 4 
FGD 06/28195 1300 68042 7 

·~.' g . '-· 



GENERAL ENGINEERING LABORATORIES 

Coruact: 
Project Description: 

cc: SNLS00295 

Meeting today's needs witlta vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Labora!Ories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP#A124SO 

Report Date: August 01, 1995 

SampleiD : 022888-02 T1096-GP-024-005-S 

M:Method 

M6 
M7 

Method-Description 

EPA 3500!3520 
EPA3050 

Data reponed in mass/mass uni!S is reponed 'as received'. 

This data report has been prepared and reviewed 
in accordance with General Engineering Labora10ries 
standard operating procedures. Please direct 

your Project Manager, Edie K.em at (803) 769-7385. 

Uborator:r Cerllllcalloaa 

STATE GEL EPI 
FL El7156.117294 E17472187451 
NC 233 
SC 10l:lll 10512 
TN 02934 
VA 0015!" 
WI 99981779 

Page 5 ofS 

P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • Fa~ (803) 766-11~506422-08• 

• 

• 
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• GENERAL ENGINEERING LABORATORIES 

l 

Client: 

Contact: 

Meeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National LaboratOries 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP#AJ2480 

cc: SNLS00295 

Parameter 

SampleiD 
LabiD 
Matrix 
Date Collected 

Date Received 
Priority 
Collector 

Qualifier Result 

Repon Date: July 22, 1995 

: 022888-03 T1096-GP-024-005-S 
: 9506422-09 
:son.. 
: 06/19!95 
: 06!21!95 
:Routine 
:Client 

DL RL Units 

• Radiological 
. Alpha Spectroscopy Pluronium- 2 items 

• 

Plutoniwn-238 u 
Plutoniwn-2391240 u 
Alpha Spectroscopy Urtmium - 3 items 
Uraniwn-2331234 
Uranium-235 
Uranium-238 

M:Method 

M1 
M2 

J 

ND 
ND 

1.03 
0.0445 

0.894 

+/-0.0109 0.0266 
+1-0 0.00534 

+/- 0.112 0.0112 
+/- 0.0171 0.01!2 
+!- 0.101 0.0140 

Method-Description 

EPIA-012B 
EPI A-011B 

0.0300 pCi/g 
0.0300 pCi/g 

0.0900 pCi/g 
0.0900 pCi/g 
0.0900 pCi/g 

Labora&Gry Certlllcatlau 

S'l'ATE GEL EPI 
Fl. E871S6117294 Ei7477JI74S8 
NC 233 
SC 10120 1DS82 
TN 02934 
VA OO!Sl 
WI 99988779 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 BTM 07/07!95 1733 67828 1 
1.0 

1.0 PEM 07/09!95 1501 67830 2 
1.0 
1.0 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: Sandia National Labora!Ories 

Contact: 

POBox.5800 
Albuquerque, New Mexioo 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP#AI2480 

cc: SNLS00295 Report Date: July 22. 1995 

SampleiD 

M:Metbod 

This data report bas been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

: 022888-03 T1096-GP.024-005-S 

Method-Description 

any questions to your Project Manager, Edie Kent at (803) 769-7385. 

Labara1Dr7 Certlllc:atlou 

STAlE OEL EPl 
Fl. E871S6/17294 E87472/r74S8 
NC 233 
SC 101211 IOS82. 
TN 02934 
VA OOlSI 
WI 999887'79 

Page 2 of2 

P 0 Box 30712 • Charleston. SC 29417 • (803) 556-8171 • Fax (803) 766-1171r9506422-09* 

• 
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LOCKHEED ANALYTICAL SERVICES 

RAD DATA REPORT (ra01) 

General Eng. Laboratories, Inc. •char.SC 

projects indicated for a normal TAT (Project SANDIA '95·30) 

Client Sample 10: 022888·04 T1096·GP·024·005·S LAL Sample ID: L4795·1 

Date Collected: 19·JUN·95 O.ate Received: 22·JUN·95 

Matrix: Sci l· Login Number: L4795 

Constituent AnaiYled Batch ActiVitY Error MDA 

Y. Moistur-e RAD PERCENT SOL IDS 25076 8.9 
% Sol ids RAD PERCENT SOLIDS-25076 91. 
Gross Dry Wt. RAD PERCENT SOLIOS-25076 780 
Gross Wet Wt. RAD PERCENT SOLIDS-25076 830 
l are Wt:. RAO PERCENT SOLIOS-25076 240 
H·3 26·JUL·95 TR:TIUM(H3) LAL·0067_25074 ·1 a 180 110 

\NFORMAi\ON ONL'f 

~Jge 1 

OataOual Units 

'• 
" g 
g 

9 
pC~/L 



Attachment C 
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Site-Specific Comments 

Attachment C 

Equipment Blank Metals Data for ER Site 96 

SNUNM ER Project 
June 1998 

ou 1302 

May 1997 NFA Proposals 
Comment Responses 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES 
Laber'llory Cenlflallons 

Meeting today's needs with a vision for tomorrow. STATE GEL EPl _ 
FL E871315187l94 E87472181438 
NC 233 
sc 10120 10582 
'Ill 02934 
VA 00131 

CERTIFICATE OF ANALYSIS wr msrn9 

Sandia National Laboratories 
P0Box5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP#AJ2480A 

cc: SNLS00295 

SamplelD 
LabiD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result .tals Analysis 
ercury 0.000428 
lver u ND 

"Aluminum B 0.0549 
Arsenic u ND 
Barium J 0.000285 
Beryllium J 0.000147 
Calcium J 0.0980 
Cadmium u ND 
Cobalt u ND 
Chromium u ND 
Copper u ND 
Iron 0.0531 
PotaSsium J 0.0427 
Magnesium B 0.0111 
Manganese JB 0.00117 
Sodium 0.152 
Nickel J 0.00167 
Lead u ND 
Antimony u ND 
Selenium u ND 
Thallium u ND 
Vanadium u ND 
Zinc 0.0553 

~e following prep procedures were performed: 
~Mercury 

I TRACE 

Report Date: September 30, 1995 

: 022883-03 T1096-EB..Q01-000-W 
: 9506378-12 
:AQUEOUS 
:06116/95 
:06117/95 
:Routine 
:Client 

DL RL Units 

0.0000148 0.000200 mg/1 
0.00249 0.0100 mg/1 
0.0119 0.0500 mg/1 

0.00186 0.0100 mg/1 
0.0000663 0.0100 mg/1 
O.OOOOlli 0.00500 mg/1 

0.0200 0.100 mg/1 
0.0000970 0.00500 mg/1 
0.000176 0.0100 mg/1 
0.000596 0.0100 mg/1 
0.000539 0.0100 mg/1 

0.0101 0.0500 mg/1 
0.00643 0.100 mg/1 
0.00235 0.0100 mg/1 

0.0000962 0.0100 mg/1 
0.0156 0.100 mg/1 

0.000807 0.0100 mg/1 
0.00113 0.00300 mg/1 

0.000958 0.0100 mg/1 
0.00143 0.00500 mg/1 . 
0.00207 0.0100 mg/1 

0.000234 0.0100 mg/1 
0.00270 0.0200 mg/1 

DF 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

Page 1 of2 

Analyst Date Time Batch M 

ADF 06/30195 1832 68179 
NRM 07125/95 2248 69688 2 
wee 06/30/95 1144 68037 2 

ADF 06129/95 1400 68179 
BBJ 06/28/95 1330 68037 3 

IIIII~ ~~~ 100 Ill~ IHIII~I ~Ill ~111111~ 1~11111111~ 
P 0 Box 30712 •Charles~, SC 29417 •(803) 556-8171 •Fax (803) 766-1178*950637g.12• 



GENERAL ENGINEERING LABORATORIES Labora Certlll..um. ..., . 

Meeting today's needs with a vision for tomorrow. STAlE om. EPJ . .-,, 
FL ES7J56187294 ES74721874Sil 
NC 233 
sc 10120 10382 

Client: 

Contact: 
Project Description: 

cc: SNLS00295 

TN 02934 

CERTIFICATE OF ANALYSIS ~ :~~779 

Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480A 

Report Date: September 30, 1995 

SampleiD :022883-03 T1096-EB-001-000-W 

Page 2 of2 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M 

TRACE 

M=Metbod 

Ml 
M2 
M3 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

Method-Description 

EPA 7470 
EPA 6010A 
EPA3005 

any questions to your Project Manager, Edie Kent at (803) 769-7385. 

Q,'JF?L?A~ 
Analytical Report Specialist 

FGD 07/25/95 1300 69688 3 

P 0 Box 30712 •Charleston. SC 29417 •(803) 556-8171 •Fax (803) 766-117~9S0637S 12• - -f.J Printed on recycled paper. 

• 
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GENERAL ENGINEERING LABORATORIES 
Laborator)l Cer1111catioas 

Client: 

Contact: 

Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
P0Box5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP #AJ2480A 

cc: SNLS00295 

SampleiD 
LabiD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

.Metals Analysis 
Mercury J 0.0000210 

. . <;iJver u ND 
i .Iuminum B 0.0979 

Arsenic u ND 
Barium J 0.000688 
Beryllium J 0.000145 
Calcium 0.248 
Cadmium u ND 
Cobalt u ND 
Chromium J 0.00139 
Copper u ND 
Iron 0.160 
Potassium J 0.0348 
Magnesium B 0.0232 
Manganese JB 0.00143 
Sodium 0.307 
Nickel J 0.00216 
Lead u ND 
Antimony u ND 
Selenium u ND 
Thallium u ND 
Vanadium u ND 
Zinc J 0.00667 

~e following prep procedures were performed: 
.,Mercury 

\ "RACE 
/ J 

•...; 

Report Dale: September 30, 1995 

: 022909-03 T1096-EB-002-000-W 
: 9506506-1 8 
:AQUEOUS 
: 06122'95 
:06124195 
:Routine 
:Client 

DL RL Units 

0.0000148 0.000200 mg!l 
0.00249 0.0100 mg!l 
0.0119 0.0500 mg!I· 

0.00186 0.0100 mg!l 
0.0000663 0.0100 mg!l 
0.0000114 0.00500 mg!l 

0.0200 0.100 mg!l 
0.0000970 0.00500 mg!l 
0.000176 0.0100 mg!l 
0.000596 0.0100 mg!l 
0.000539 0.0100 mg!l 

0.0101 0.0500 mg!l 
0.00643 0.100 mg!l 
0.00235 0.0100 mg!l 

0.0000962 0.0100 mg!l 
0.0156 0.100 mg!l 

0.000807 0.0100 mg!l 
0.00113 0.00300 mg!l 

0.000958 0.0100 mg!l 
0.00143 0.00500 mg!l 
0.00207 0.0100 mg!l 

0.000234 0.0100 mg!l 
0.00270 0.0200 mg!l 

STATE GEL EPI 
FL E87156187294 E874721874,g 
NC 233 
sc 10120 10582 
'IN 02934 
VA 00151 
WI 99988179 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 ADF 06/30/95 1842 68179 1 
1.0 NRM 07/25195 2306 69688 2 
1.0 wee 06130t95 1201 68037 2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

ADF 06129195 1400 68179 1 
BBJ 06128195 1330 68037 3 

llllllllllllllllllll~ mllt~lltlllll~l mtlllltlltllll~ 
P 0 Rnx l0712 •Charleston. SC 29417 •(803) 556-8171 •Fax (803) 766-1178 *O<;M<;M..lll* 



GENERAL ENGINEERING LABORATORIES 
Laboralo'l' Certlfloa-

Meeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 
Project Description: 

~c: SNLS00295 

Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP #AJ2480A 

Report Date: September 30, 1995 

SamplelD :022909-03 T1096-EB-002-000-W 

Parameter Qualifier Result DL 

TRACE 

M=Metbod Method-Description 

Ml 
M2 
M3 

This data report has been prepared and :reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

EPA 7470 
EPA6010A 
EPA3005 

any questions to your Project Manager, Edie Kent at (803) 769-7385. 

c::> aS> 4?>9 ~ ~~d 
Analytical Report Specialist 

RL Units 

STATE GEL EPI . 
FL ES71S6187294 E87472J874S8 
NC 233 
sc 10120 10582 
TN 02934 
VA OOISl 
WI 99988779 

Page 2of2 

DF Alllllyst Date Time Batch M 

FGD 07/25/95 1300 69688 3 

P 0 Box 30712 •Charleston, SC 29417 •(803) 556-8171 •Fax (803) 766-1178.9506506-18• -U Printed on recycled paper. 

• 

• 

• 
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GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 

Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
POBox5800 
Albuquerque, New MeXico 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP #AI2480A 

cc: SNLS00295 

SampieiD 
LabiD 
Mattix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter QuaUfier Result 

.. etals Analysis 
Mercury u ND 

j Silver u ND 
Aluminum B . 0.0513 
Arsenic u ND 
Barium m 0.000861 
Beryllium u ND 
Calcium B 0.272 
Cadmium m 0.00251 
Cobalt u ND 
Chromium I 0.000705 
Copper m 0.00158 
Iron I 0.0287 
Potassium m 0.0655 
Magnesium 0.156 
Manganese m 0.000980 
Sodium B 1.73 
Nickel u ND 
Lead B 0.00461 
Antimony u ND 
Selenium u ND 
Thallium u ND 
Vanadium u ND 
Zinc m 0.00513 

•
:rhe foUowing prep procedures were performed: 
Mercury 

!'TRACE 
J 

Report Date: September 30, 1995 

: 022931-03 T1096-EB-003..QOO..W 
: 9506556-51 
:AQUEOUS 
:06/26/95 
:06/28/95 
:Routine 
:Client 

DL RL Units 

0.0000148 0.000200 mg/1 
0.00249 0.0100 mg/1 

0.0119 0.0500 mg/1 
0.00186 0.0100 mg/1 

0.0000663 0.0100 mg/1 
O.OOOOU4 0.00500 mg/1 

0.0200 0.100 mg/1 
0.0000970 0.00500 mg/1 
0.000176 0.0100 mg/1 
0.000596 0.0100 mg/1 
0.000539 0.0100 mg/1 

0.0101 0.0500 mg/1 
0.00643 0.100 mg/1 
0.00235 0.0100 mg/1· 

0.0000962 0.0100 mg/1 

0.0156 0.100 mg/1 
0.000807 0.0100 mg/1 

0.00113 0.00300 mg/1 
0.000958 0.0100 mg/1 

0.00143 0.00500 mg/1 
0.00207 0.0100 mg/1 

0.000234 0.0100 mg/1 
0.00270 0.0200 mg/1 

STATE 
FL 
NC 
sc 
TN 
VA 
WI 

GEL 
El7156117294 
233 
10120 
02934 
00151 
Pll9117'lll 

EPI 
ES7472/1145S 

10512 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

ADF 07/07/95 1519 
NRM 07/06/95 2055 

NRM 07/14/95 0104 
NRM 07/06/95 2055 

68581 1 
68474 2 

68909 2 
68474 2 

ADF 07/06/95 1530 68581 1 
BBI 07/03/95 1500 68474 3 

,., .,..... n --- ..,,....., 1.., - ~L--'--•-- coro ..,t\A 1., .. 101\'2\ cc~ o 1 ,.,1 • 'C~v /Rf\':1\ "7~,:;.- 11"70 .. ,..,.,..,,.1/!0, ....... 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 

Project Description: 

a:: SNLS00295 

Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 

Ma. Pamela Puissant 
RFP #AJ2480A 

Repon Date: September 30, 1995 

SampleiD : 022931-03 T1096-EB-003..()()()..W 

Parameter 

TRACE 

M=Method 

Ml 
M2 
M3 

Qualifier Result 

nus data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standmi operating procedures. Please direct 

DL 

Method-Description 

EPA7470 
EPA6010A · 

EPA3005 

any questions to your Project Manager, Edie Kent a1 (803) 769-7385. 

·-·" 

RL Units 

Laboralor)' CerlllloalloDI 

STA1E GEL EPI 
FL ES71S6117l94 E81472m4SI 
NC 233 
sc 10120 10511 
TN 02934 
VA 00151 
WI OQ988Tl9 

Page 2of2 

DF Analyst Date Time Batc:h M 

FGD 07/1W5 1400 68909 3 

P 0 Box 30712 •Charleston, SC 29417 •(803) 556-8171 • Fax (803) 766-1178 *9506556-51* 

--- -

• 

• 



GENERAL ENGINEERING LABORATORIES 
Meeting roday's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia Nalional Laboratories 
POBox5800 

Contaet 
FTo~t~cripuore 

Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
R.FP #AJ2480A 

cc: SNLS00295 

SampleiD 
LabiD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

Report Date: September 30, 1995 

:022931-08 T1096-EB-003-000-W 
; 9506556-55 
:AQUEOUS 
: 06/26!)5 
: 06f}}lf)5 

:Routine 
:Client 

DL RL Unils 

.A1eneral Chemistry 

.. Chromiwn. Hexavalent U 

.) 
ND 

M:Method 

M1 

11ris data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 

0.00500 

Method-Description 

EPA 7196 

any questions to your Project Manager, Edie Kent at (803) 769-7385. 

DnS>R\sm.~ 51 ? 
Analytical Repon Specialist 

-

0.0200 mg/1 

ubora1arf Cortlllca!kllll 

STATE GEL EPI 
Fl. BI71S6117294 B87472m4.58 
NC 233 
SC 10120 10S82 
'IN 02934 
VA 00151 
WI C)991g719 

Page 1 ofl 

DF Analyst Date Time Batch M 

1.0 TSM 06/30!)5 1145 68387 1 

lllllllmllllmllm mmtllllllliiiiiiiiD r~u 1m 111 



GENERAL ENGINEERING LABORATORIES 

Contact: 

Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
POBox5800 
AlbuquerqUe, New Mexico 87185-1331 
Ms. Pamela Puissant 

Project Description: RFP #AJ24SOA 

cc: SNLS00295 

SampleiD 
LabiD 
Mattix 
Date Collect.ed 
Date Received 
Priority 
Collector 

Parameter QuaUfier Result 

Metals Analysis 
Mercury u ND 

.. Silver u ND 
\luminum JB 0.0285 .. 

Arsenic u ND 
Barium JB 0.000333 
Beryllium u . ND 
Calcium B 0.103 
Cadmium JB 0.00244 
Cobalt u ND 
Chromium J 0.000616 
Capper UB ND 
Iron J O.G105 
Potassium JB 0.0264 
Magnesium 0.0425 
Manganese JB 0.000580 
Sodium B 0.848 
N'u:kel u ND 
Lead B 0.00562 
Antimony u ND 
Selenium u ND 
Thallium u ND 
Vanadium u ND 
Zinc .JB 0.00356 

The following prep procedures were performed: 
Mercury 
\'RACE 

. I . ..._,. 

Report Date: September 30. 1995 

: 022949-03 Tl096-EB..(){)4.00(). W 
: 9506596-43 
:AQUEOUS 
: 06!27/95 
:06129/95. 
:Routine 
:Client 

DL RL UDits 

0.0000148 0.000200 mg/1 
0.00249 0.0100 mg/1 

0.0119 0.0500 mg/J 

0.00186 0.0100 mg/1 
0.0000663 0.0100 mg/1 
0.00001).4 0.00500 mg/1 

0.0200 0.100 mg/1 
0.0000970 0.00500 mg/l 
0.000176 0.0100 mg/l 
0.000596 0.0100 mg/1 
0.000539 0.0100 mg/1 

0.0101 0.0500 mg/l 
0.00643 0.100 mg/l 
0.00235 0.0100 mg/1 

0.0000962 0.0100 mg/l 
0.0156 0.100 mg/1 

0.000807 0.0100 mg/1 
0.00113 0.00300 mg/l 

0.000958 0.0100 mg/1 
0.00143 0.00500 mgJl 
0.00207 0.0100 mg/1 

0.000234 0.0100 mg/1 
0.00270 0.0200 mg/1 

~~ 

STA'Il! GEL EPI 
FL EI71S618'm4 E874721174SI 
NC 233 
sc 10120 10582 • TN o:l934 
VA 00151 
Wl llllllu:m 

Page 1of2 

DF Analyst Date Time Batc:h M 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

ADF 07/07/95 1524 
NRM 07/06/95 2100 

68581 1 
68474 2 

1.0 NRM 07/14/95 0109 68909 2 
68474 2 1.0 NRM 07/06/95 2100 

1.0 
1.0 
1.0 
1.0 

ADF 07/06/95 1530 68581 1~. 
BBJ 07/03/95 1500 68474 3.,' 

mw~llllmt~mmw~mol~mul~l 
P 0 Box 30712 •Charleston, SC 29417 •(803) 556-8171 •Fax (803) 766-1178 *9506596-43* 1 63 



GENERAL ENGINEERING LABORATORIES 
Meeting roday's needswith a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Coll1llCt: 
Project Description: 

cc: SNLS00295 

Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 

RFP #AJ2480A 

Report Date: September 30, 1995 

SampleiD : 022949-03 Tl096-EB-004-000-W 

Parameter Qualifier Result 

TRACE 

M:Method 

This data report has been prepared and reviewed 
in accordance with General Engineering Labotatorles 
standard operating procedures. Please direct 

DL 

Method-Description 

EPA 7470 
EPA6010A 
EPA3005 

any questions to yoW' Project Manager, Edie Kent at (803) 769-7385 . 

• • _/j. 

_/ 

RL Units 

J...aboralclqCertlllcalloal 

STATE GEL EPI 
FL E&'7156/11294 ES'7472/S74!51 
NC 233 
sc 10120 10Si2 
TN 02934 
VA OOlSl 
"'l 9!llll"m 

Page 2 of2 

DF Analyst Date Time Batch M 

FGD 07112/95 1400 68909 3 

P 0 Box 30712 • Charleston, SC 29417 •(803) 556-8171 •Fax (803) 766-1178 *9506596-43* - 184 



Client: 

Contact: 

GENERAL ENGINEERING LABORATORIES . -
Wllor'alar1 ~ . . • 

Meeting today's needs with a vision for tomorrow. STATE GEL EPl 
Fl. E&7156JI12')4 E&7472JI7458 
NC 233 
sc 10120 10S82 
TN 02934 

CERTIFICATE OF ANALYSIS ~ :~ 

Sandia National LaboratOries 
P0Box5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissanl 

Project Description: RFP IIA12480 

cc: SNLS00295 

SampleiD 
LabiD 
Mlllrix 
Date Collected 
Date Received 
Priority 
Collecror 

Parameter Quallfier Result 

Metals Analysis 
MeiCIIl')' JB 0.0000810 
Silver u ND 
Aluminum J 0.0237 
Arsenic u ND 
Barium JB 0.000934 
Beryllium u ND 
Calcium 0.229 
Cadmium u ND 
Cobalt u ND 
Chrontium J 0.00116 
Copper J 0.00211 
Iron 0.0622 
Potassium J 0.0347 
Magnesium 0.0172 
Manganese I 0.00105 
Sodium 0.608 
Nickel 0.0106 
Lead u ND 
Antimony UB ND 
Selenium u ND 
Thallium u ND 
Vanadium u ND 
Zinc JB 0.0175 

The following prep procedures were performed: 
MeiCIIl')' 
TRACE 

Report Date: July 31, 1995 Page 1 of2 

: 022954-03 T1096-EB-005-000-W 
: 9507219-18 
:AQUEOUS 
:07/11/95 
: 07/13/95 
:Routine 
:Client 

DL RL Unils DF Analyst Date Time Batch M 

0.0000148 0.000500 mg/1 
0.00249 0.0100 mg/1 

1.0 ADF 07/26/95 2139 69543 1 -1.0 NRM 07/22/95 0124 69183 2 
0.0119 0.0500 mg/1 1.0 

0.00186 0.0100 mg/1 1.0 
0.0000663 0.0100 mg/1 1.0 
O.OOOOn4 0.00500 mg/1 1.0 

0.0200 0.100 mg/1 1.0 
0.0000970 0.00500 mg/1 1.0 
0.000176 0.0100 mg/1 1.0 
0.000596 0.0100 mg/1 1.0 
0.000539 0.0100 mg/1 1.0 

0.0101 0.0500 mg/1 1.0 
0.00643 0.100 mg/1 1.0 
0.00235 0.0100 mg/1 1.0 

0.0000962 0.0100 mg/1 1.0 
0.0156 0.100 mg/1 1.0 

0.000807 0.0100 mg/1 1.0 
0.00113 0.00300 mg/1 1.0 

0.000958 0.0100 mg/1 1.0 
0.00143 0.00500 mg/1 1.0 
0.00207 0.0100 mg/1 1.0 

0.000234 0.0100 mg/1 1.0 
0.00270 0.0200 mg/1 1.0 

ADF 07/24/95 1700 69543 1 • BBJ 07119/95 1730 69183 3 

mmm1 Ullmm1~mmmw1 
P 0 Box 30712 • Charleston, SC 29417 • (803) 556-8171 • Fax (803) 766-1178*9507219-18* •• 7 ~ 



GENERAL ENGINEERING LABORATORIES 

Client: 

Contact: 
Project Description: 

cc: SNLS00295 

Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP#AJ2480 

Report Date: July 31,1995 

SampleiD : 022954-03 T1096-EB-005-000-W 

M:Metbod 

Ml 
M2 
M3 

Method-Description 

EPA 7470 
EPA6010A 
EPA3005 

• ' i 

This data report has been prepared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Edie Kent at (803) 769-73S5. 

C') s'>S».a & ~~2 
Analytical Report Specialist 

• ) 

Wboralal'1 Cer1111ca1lou 

STATE GEL EPI 
FL 1!17156it7294 ES7472/17458 
NC 233 
sc 10120 10582 
TN 02934 
VA 00151 
WI 9998177!1 

Page 2of2 

n ~ n --· "'~' ~ - I"'L--•--·-- ~r '>0" 1 '7 • t~m\ <;<;A.R 171 • Po• IR011 71\1\-117!1'9507219-18* 78 



Attachment D 



Site-Specific Comments 

• 

• 

• 
SNUNM ER Project 
June 1998 · 

Attachment D 

Gamma Spectroscopy Data for ER Site 96 

ou 1302 

May 1997 NFA Proposals 
Comment Responses 



.e 

• ' ! 

SMO ANALYTICAL DATA ROUTING FORM 

Project N~eT IT .:C:. ~ 

SNL Task Leader: {'(\ ; ( \-a-

SMO Project Coordinator: ?v ~ ~~ 
ARCOC Lab 

o~-ur O;JL /7!'5""" 

o ?:nol../ II 

6'?570:.-- I( 

Date Results Received: 

Preliminary: _____ _ 

Case Number: 3 (qJ..l.s:z l.f DD 

Org/Mail Stop: 'l S)s-~ ~ Y7 
Sample Ship Date: fe (14. h s

~(l'f/9-s--
Lab 1D &, { t:./ '1 s-

S"DO<.f4/. 

-Yoo <,L s :-, 

Soo'fso 

Corrections Requested From Laboratory: ______ Requestor:. ____ _ 

Date Corrections Received:. ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

Signature: _______ _ 

Person 
Notified: ----------
Transmitted m . . 
To: &.Jdv;.., 

Filed In f'U..A/1 
Record Center:_-"-~t------1--

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



• • PAGE _L_ OF _I • 
~ 200 1-COC l~·94)· 5f}{)_Lj53 

ANALYSIS REQUEST AND CHAIN OF ·CUSTODY 
- . . ARICO C- L0_3JJTC.=-:-: : 

. • .• .I• '.,, .................. , ·,;r )·· ~ ··~ ....... ~ .... . . ... . ~bo(.C,.. Ttv Dept. No./Mail Stop:-=~~~ '. . ·oate Sall'l>les·shippeo:-r ~ '&;lilt u t 
'rojeclfTas~ Manager: P.~ ~; 1/~.LH ... ~~It,-___ ~~;'/, CarrieriWaybill Nil~'~-·~';').\~ '.J~-?~·~+·,;: Case~ 

Pr018CI Name: T~J. So,I.A<J!!!pl!fl,~~ I) lab Contact:- A rn.tr_lf. SMO Autt..nalioo: ·~«L:. 
Record Center Code: . .t'\P~J30Z. fB.J;;ilLCfb_ lab Destination: :___~_-=l_l~ · Billlo: SanliaNalional Labo-ll.;..ies 

·logbook Ref No: J113.J... . SMO Contact/Phone: _Q. "lfot,• /fd<t~k!i!lf~.:..oSI61 Stwli~<SarvimOeparlment 
P.O. Bo• 5800 MS 0154 

SMO Reference No.: Cf C>IJS'f __ . _ ... Sond Re art to SMO De borch /1,Lu'!!JI,/;,.. Alluplr~. NM 87185-0t54 i 
location I Tech Area . • · · Reference LOV (avaUable ·at SMO) "? 

• g' ~ ~ Container c ~ 
Building 7.0~ Room Oof s:.1( ·c; ·- S ~ ·8 '0 "' i' 

I c-f; iij ~- a.UOji £ 
Sam le No _ Fraction ER Sample ID or ·a, g. a: Date/Time Sample m Preser- E ~ 1j E "' w 

P · Sample location Detail .8 o w Collected Matrix Type olu ~• vative ~ 8 ;:E .,; ! \J 

)1Zclzlslsl!!l-lols-IT'oq'-6f-oot-00i-.s 1.,~,"'1'16I6A¥is- -s~ ~ f. l~lll1l~e 
, lz.ll.lsls-h 1-lo Is I no'l'6-6-p-oo"t-oo'l-~ I 'I'''' 
*·l"l-1916 ~ l-lolsiTIO<J6-~P-003·<'o6...s I 6" 
)Ji:lil8j6[[ I =-1 o!S'I r/o<u -6-P-oov-oc6..s 1~'6 ~. 
>lzlz ~ l6l2.l-lolslrrof6-6-P-o$-ooC-5I t" I'-Ll 

1-

1-

1-

1-

<J :ys
(O:Sl: 

i ::=:01 ~ I ~ I J I , 

c;. lsA-Ix 
X 

lx 
I>< 

-.11-1 ...V I x 

r & •• I Requested __ ] 

lab 
~~amp 

ID 

L~ 

""' II')· ;·. .'- .. 

1
;,;-, . ' 
. ,i I: ~ . 

lj•; 

--. ··.· 

1·1 

l;·~l 
:ri·•.:. · 

~:··•·•-J•U• '>C·'Jr •. •n_~-.... 
Ref. No. :A~!i~rrnl!•t:-r·~"!, '· 

Condlt£ons on ·· · · 
R .. ~.~lpt·h,r>, •:• . 
1 :hil!'l~:·•'ll\··~'· i. 'l 
; Jd~JJ :;! ; t'iti·~r: ~;~ 

Sample . i . ~;'"'!"l:ti;,:;> 
Team Ito"- :Sh,a, Ill d~:"t:l•·,,l,,,,,,;! 

''- .,. . . ·. • I I · 
Members '.!·~·~·~!''!~·~/: .: . 

_______ .R_'itu·ttrtJ,,f.,.l,. 1· 

1. I 

1. I 

.,·""1111 

... 
3. 

lby~~ Org. 

I bv_/.2_____/ -- Org. 

~~ro~,zS;Aate~_jfl_~j~~~5. Relinquished by Org . 

r_ tu.v: • __ Org&JL_]_]/_S~1J£~ Tim~Q~jj .::__~ceivedby ·· Oro. __ _ ~u.'-I~~-,£AJL 71/..:5.~~-flJ-~.3-:i!i) 6. Relinquished by Org . 

I ~7~~-~ A 57. f•tz- -.ff"--f_Kfim:} / (/rj 6. Received by Org. 

IVHITE - ~c/tnparty ., 
Laboratory topy 

BLUE- To Accompany Samples~-YELLOW_-- SMO Suspense Copy 
Return to SMO 



"') Sandia National Laboratories 
Radiation Protection Sample Diagnostics 

Organization: 

Project Location: 

Pho11e: 

Date Results Needed: 

Suspect Isotopes: 

r 

/ 

Hazards/Special Instructions: 
~~~r-{0~ 
~(j!_ g~-o~l'('-

Other Information: 0_3...;.1_0/._!_ __ _ 

Requested Analysis 

"t 

;;-:~Ft-~~fh-..k:,o~,_.....a,.,~ Time tf:l. ?0 
Date~ Time~ 

Relinquished by Date Time ____ _ 

Sample Analysis Reqjst Form I 
Page __ otL 

Relinquished by Date Time Received by Date ____ _ 

• • • 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [869 Laboratory) * 
* 6-14-95 2:07:20 PM -* 
*****************~***************************************************** 

: Analyzed by: (l 0 (,/. · k.~ Reviewed by:~ til s/s J- : 
***************** *~**~~~~***************~******************* 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022858-05 
Lab Sample ID 50045301 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

711.000 
6-13-95 
6-14-95 

LAB02 

gram 
8:30:00 AM 
1:34:43 PM 

1800 seconds 
1801 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/graml 

---------- ------------- ----------- -------------U-238 Not Detected -------- 6.26 
TH-234 Not Detected -------- 7.52E-Ol 
U-234 Not Detected -------- 2.41E+01 
RA-226 1.60 1.04 1.59 
PB--214 6.70E-01 l.32E-01 l.01E-01 
BI-214 6.45E-01 l.34E-01 l.18E-01 
PB-210 Not Detected .-------- 3.91E+02 

TH-232 6.15E-01 2.62E-01 3.52E-01 
RA-228 7.80E-01 l. 44E-01 2.l4E-01 
AC-228 9 .BE- 01 2.26E-01 2.03E-01 
TH-228 8.14E-01 3.89E-01 8.44E-Ol 
RA-224 Not Detected -------- 8.98E-Ol 
PB-212 9.05E-01 2.22E-01 8.14E-02 
BI-212 Not Detected -------- 9.77E-01 
TL-208 6.97E-01 1.62E-01 l.47E-01 

U-235 Not Detected -------- 4.47E-01 
TH-231 Not Detected -------- 1.11 
PA-231 Not Detected -------- 2.47 
AC-227 Not Detected -------- 3.28 
TH-227 Not Detected -------- 7.18E-Ol 
RA-223 Not Detected -------- 3.80E-01 
RN-219 Not Detected -------- 5.26E-01 
PB-211 N'ot Detected ---·---- 1.24 
TL-207 Not Detected -------- 2.68E+Ol 

AM-241 Not Detected -------- 9.90E-01 
PU-239 Not Detected -------- 5.27E+02 
NP-237 Not Detected -------- 7.18E-01 
PA-233 Not Detected -------- l.llE- 01 
TH-229 Not Detected -------- 5.73E-01 



[Summary Report] - Sample ID: 5004530~ 

Nuclide Activity 2S Error MDA • (pCi/gram) ---------- ------------- ----------- -------------
AG-110m Not Detected -------- 5.54E-02 
AR-41 Not Detected -------- 4.65E+03 
BA-133 Not Detected -------- 1.15E-01 
BA-140 Not Detected -------- 2.21E-01 
CD-~09 Not Detected -------- 1.38 
co-ns Not Detected -------- l. 81E-01 
CE-139 Not Detected -------- 5.89E-02 
CE-14~ Not Detected -------- l. 03E-01 
CE-144 Not Detected -------- 4.47E-01 
C0-56 Not Detected -------- 6.42E-02 
C0-57 Not Detected -------- 6.16E-02 
C0-58 Not Detected -------- 6.07E-02 
C0-60 Not Detected -------- 6.97E-02 
CR-51 Not Detected -------- 4.44E-01· 
CS-134 Not Detected -------- 9.57E-02 
CS-137 Not Detected -------- 6.89E-02 
CU-64 Not Detected -------- 6.41E+01 
EU-152 Not Detected -------- 4.66E-01 
EU-154 Not Detected -------- 3.29E-01 
EU-155 Not Detected -------- 2.79E-01 
FE-59 Not Detected -------- l.30E-01 
GD-153 Not Detected ----·--- 2.27E-01 
HG-203 Not Detected -------- 5.65E-02 
I-131 Not Detected -------- 5.52E-02 
IN-115m Not Detected -------- l.16E+01 
IR-192 Not Detected -------- 5.34E-02 
K-40 l.56E+01 2.36 6.23E-01 
LA-140 Not Detected -------- l.10E-Ol • MN-54 Not Detected -------- 6.45E-02 
MN-56 Not Detected -------- 1.70E+02 
M0-99 Not Detected -------- 6.09E-01 
NA-22 Not Detected -------- 8.23E-02 
NA-24 Not Detected -------- 2.32E-01 
NB-95 Not Detected -------- 4.20E-01 
ND-147 . Not Detected -------- 4.01E-01 
NI-57 Not Detected -------- 1.52E-01 
BE-7 ·Not Detected -------- 4.58E-01 
RU-103 Not Detected -------- 4.83E-02 
RU-106 Not Detected -------- 5.09E-01 
SB-122 Not Detected -------- 9.57E-02 
SB-124 Not Detected -------- 5.91E-02 
SB-125 Not Detected -------- l.54E-Ol 
SC-46 Not Detected -------- 9.87E-02 
SR-85 Not Detected -------- 7.26E-02 
TA-182 Not Detected -------- 2.85E-Ol 
TA-183 Not Detected -------- 1.01 
TE-132 Not Detected -------- 7.03E-02 
TL·201 Not Detected -------- 3.88E-01 
XE-133 Not Detected -------- 3.78E-Ol 
Y- 88 Not Detected -------- 4.90E-02 
ZN-65 Not Detected 

_____ ,.. __ 
l. 92E- 01 

ZR-95 Not Detected -------- 1. 07E- 01 

.} 



-' 

e 
\-. 

************************************************************************* 
* Sandia National Laboratories * 
+ Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
* 6-14-95 2:44:17 PM ,.. 
******************~***************************************************** 

: Analyzed by: (l_J 'ksJ. Reviewed by:~ t.ft.J/l J- : 
******************* *~****)~*************~*~*****v*~********* 
Customer . D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022859-05 
Lab Sample ID 50045302 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

850.000 
6-13-95 
6-14-95 

LAB02 

gram 
9:45:00 AM 
2:11:44 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.55 
TH-.234 Not Detected -------- 1.03 
U-234 Not. Detected -------- 2.10E+01 
RA-226 1.63 8.83E-01 1.31 
PB-.214 7.68E-01 l..42E-01 1.03E-01 
BI-214 6.69E-01 1.32E-01 1 .l.3E- 01 
PB-210 -Not Detected -------- 3.36E+02 

TH-232 8.79E-01 2.7l.E-01 3.17E-01 
RA-228 7.49E-01 2.60E-01 1. 86E-01 
AC-228 7.97E-01 1. B3E-01 1.39E-01 
TH-228 8.41E-01 4.07E-01 8.45E-01 
RA-224 Not Detected -------- 7.67E-01 
PB-212 7.91E-01 1.96E-01 6.57E-02 
BI-212 1.11 5.12E-01 7.01E-Ol. 
TL-208 7.17E-01 1.53E-01 1.26E-01 

U-235 Not Detected -------- 4.16E-01 
TH-231 Not Detected -------- 1. 01 
PA-231 Not Detected -------- 2.25 
AC-227 Not Detected -------- 2.99 
TH-227 Not Detected -------- 6.24E-01 
RA-223 Not Detected -------- 3.40E-01 
RN-219 Not Detected -------- 4.78E-01 
PB-211 Not Detected -------- 1. 08 
TL-207 Not Detected -------- 2.41E+01 

AM-241 Not Detected -------- 8.94E-01 
PU-239 Not Detected -------- 4.79E+02 
NP-237 Not Detected ................... 4.34E-01 
PA-233 Not Detected -------- l.OOE-Oi 
TH-229 Not Detected -------- 5.27E-Ol 



[Summary Report] - Sample m: 50045302 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.7BE-02 
AR-41 Not Detected -------- 3.61E+03 
BA-133 Not Detected -------- l. 06E-.01 
BA-140 Not Detected -------- l.95E-01 
CD-109 Not Detected -------- 1.50 
CD-115 Not Detected -------- 1.64E-Ol 
CE-139 Not Detected -------- 5.47E-02 
CE-141 Not Detected -------- 9.44E-02 
CE-144 Not Detected -------- 3.99E-01 
C0-56 Not Detected -------- 5.74E-02 
C0-57 Not Detected -------- 5.49E-02 
C0-58 Not Detected -------- 5.18E-02 
C0-60 Not Detected -------- 5.50E-02 
CR-51 Not Detected -------- 4.04E-01 
CS-134 Not Detected -------- 8.5BE-02 
CS-137 Not Detected -------- 5.76E-02 
cu-64 Not Detected -------- 5.37E+Ol 
EU-152 Not Detected -------- 4.34E-01 
EU-154 Not Detected -------- 3.14E-Ol 
EU-155 Not Detected -------- 2.54E-01 
FE-59 Not Detected -------- l.33E-01 
GD-153 Not Detected -------- 2.07E-01 
HG-203 Not Detected -------- 5.25E-02 
I-131 Not Detected -------- 5.04E-02 
IN-115m Not Detected -------- 9.61 
IR-192 Not Detected -------- 4.79E-02 
K-40 1.76E+Ol 2.57 5.55E-Ol 
LA-.140 Not Detected -------- 9.41E-02 • MN-54 Not Detected -------- 5.51E-02 
MN-56 Not Detected -------- l.28E+02 
M0-99 Not Detected -------- 5.69E-Ol 
NA-22 Not Detected -------- 7.58E-02 
NA-24 Not Detected -------- 2.09E-01 
NB-95 Not Detected -------- 3.65E-Ol 
ND-147 Not Detected -------- 3.77E-01 
NI-57 Not Detected -------- l.30E-01 
BE-7 Not Detected -------- 4.13E-01 
RU-103 Not Detected -------- 4.59E-02 
RU-106 Not Detected -------- 5.20E-01 
SB-122 Not Detected -------- 9.35E-02 
SB-124 Not Detected -------- 5.35E-02 
SB-125 Not Detected -------- l. 39E- 01 
SC-46 Not Detected ---·---- 9.26E-02 
SR-85 Not Detected -------- 6.10E-02 
TA-182 Not Detected -------- 2.70E-01 
TA-183 Not Detected -------- 9.23E-01 
TE-132 Not Detected -------- 6 .21E-02 
TL-201 Not Detected ----·--- 3.48E-01 
XE-133 Not Detected -------- 3.38E-01 
Y-88 Not Detected -------- 4.52E-02 
ZN-65 Not Detected -------- 1.79E-01 
ZR-95 Not Detected -------- l. 04E- 01 

• 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
* 6-14-95 3:21:14 PM -* 
:*************=f:.**********•·;~*********************2;;::.************0****;**:**: 
* Analyzed by: fl A /S }q.::. Reviewed by: ~ I J f' 1 * 
**************** •• ~ •• ***~***************** * ****** ********** 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022860-05 
Lab Sample ID 50045303 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

810.000 
6-13-95 
6-14-95 

LAB02 

gram 
10:50:00 AM 

2:48:41 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.38 
TH-234 Not Detected -------- 1.33 
U-234 Not Detected -------- 2.08E+01 
RA-226 1.23 7.90E-01 1.20 
PB-214 6.82E-01 1.32E-01 1.04E-01 
BI-214 5.88E-01 1.17E-01 9.11E-02 
PB-210 Not Detected ·-------- 3.38E+02 

TH-232 6.63E-01 2.20E-01 2.59E-01 
RA-228 6.89E-01 2.18E-01 2.25E-01 
AC-228 7.96E-01 1.99E-01 l. 83E- 01 
TH-228 8.89E-01 4.04E-01 7.99E-01 
RA-224 1. 75 4.64E-01 7.25E-01 
PB-212 7.80E-01 l.54E-01 6.97E-02 
BI-212 1.05 4.01E-01 4.72E-Ol 
TL-208 6.17E-01 l.41E-01 l.22E-Ol 

U-235 Not Detected -------- 3.95E-Ol 
TH-231 Not Detected -------- 1.02 
PA-231 Not Detected -------- 2.24 
AC-227 Not Detected -------- 2.90 
TH-227 Not Detected -------- 6.37E-01 
RA-223 Not Detected -------- 3.47E-01 
RN-219 Not Detected -------- 4.24E-01 
PB-211 Not Detected -------- 1.15 
TL-207 Not Detected· -------- 2.26E+01 

AM-241 Not Detected -------- 8.70E-01 
PU-239 Not Detected -------- 4.50E+02 
NP-237 Not Detected -------- 6. 76E-.Ol 
PA-233. Not Detected -------- l.OOE-01 
TH-229 Not Detected -------- 4.86E-01 



[Summary Report] - Sample ID: 50045303 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 5.31E-02 
AR-41 Not Detected -------- 3.38E+03 
BA-133 Not Detected -------- l.07E-Ol 
BA-140 Not Detected -------- 2.04E-Ol 
CD-109 Not Detected -------- 2.32 
CD-~15 Not Detected -------- l.54E-01 
CE-139 Not Detected -------- 5.34E-02 
CE-141 Not Detected -------- 9.12E-02 
CE-144 Not Detected -------- 3.91E-01 
C0-56 Not Detected -------- 5.52E-02 
C0-57 Not Detected -------- 5.51E-02 
C0-58 Not Detected -------- 5.41E-02 
C0-60 Not Detected -------- 6.33E-02 
CR-51 Not Detected -------- 3.80E-01 
CS-134 Not Detected -------- 8.43E-02 
CS-137 Not Detected -------- 5.89E-02 
CU-64 Not Detected -------- 5.95E+Ol 
EU-152 Not Detected -------- 4.04E-01 
EU-154 Not Detected -------- 3.06E-Ol 
EU-155 Not Detected -------- 2.43E-Ol 
FE-59 Not Detected -------- l.21E-Ol 
GD-153 Not Detected -------- l.92E-Ol 
HG-203 Not Detected -------- 4.85E-02 
I-131 Not Detected -------- 4.94E-02 
IN-115m Not Detected -------- 8.46 
IR"-192 Not Detected -------- 4.62E-02 
K-40 l.62E+Ol 2.39 3.29E-01 
LA-:140 Not Detected -------- 8.15E-02 • MN-54 Not Detected -------- 5.70E-02 
MN-56 Not Detected -------- l.09E+02 
M0-99 Not Detected -------- 5.54E-Ol 
NA-22 Not Detected -------- 8.10E-02 
NA-24 Not Detected -------- 2.12E-OJ. 
NB-95 Not Detected -------- 3.69E-Ol 
ND-147 Not Detected -------- 3.46E-Ol 
NI-57 Not Detected -------- l. 44E- 01 
BE-7 Not Detected -------- 4.01E-Ol 
RU-103 Not Detected -------- 4.80E-02 
RU-106 Not Detected -------- 4.93E-Ol 
SB-122 Not Detected -------- 8.57E-02 
SB-124 Not Detected -------- 5.09E-02 
SB-125 Not Detected -------- l.40E-Ol 
SC-46 Not Detected -------- 9.06E-02 
SR-85 Not Detected -------- 6.40E-02 
TA-182 Not Detected -------- 2.64E-01 
TA-183 Not Detected -------- 8.88E-01 
TE-132 Not Detected -------- 5.9J.E-02 
TL-201 Not Detected -------- 3.37E-01 
XE-133 Not Detected -------- 3.37E-Ol 
Y-88 Not Detected -------- 4.18E-02 
ZN-65 Not Detected -------- l. 8~E- 01 
ZR-95 Not Detected -------- 9.61E-02 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories . * 
* Radiation Protection Sample Diagnostics Program [869 Laboratory) * 
* 6-14-95 3:58:43 PM ...;, 

: Analyzed by: Cc.f. "ftsh<:.. Reviewed by:~ {,ltl"'/~r : 
***************~*~****************************************************** 

**************** ***********~***************~~*****~;********** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022861-05 
Lab Sample ID 50045304 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quan.tity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

985.000 
6-13-95 
6-14-95 

LAB02 

gram 
1:00:00 PM 
3:26:17 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

.··: · ~-: . .. :U-238 . ·Not Detected 
... ::_~J.:,.;,,:.::TH- 234 ·. >.:~,-:·Not'.-:Detected 
· ·,:·i::;~:~lJ -.234 · '"~.:~!;:~;;Not?7-Detected 

:·:~;:~Fo:~i:·:·t?~~~<::~·~;::~ ~'~~E~ OJ. 
.. · ,·::-·.~,:. BI-2J.4.. . . .... ·,_.·_,,:;,~<5 ~ 09E- 01 
:-:):\·;;g.;.P!" .- 21 o · ·.;;:1.~~'!Ni:it"tt>etected 
.·::-.<~:.:': TI!'~232 

: ·: ~~:~.;~;;';.';~= ~~ ~ 
TH-228 
RA-224 · 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

---.· 

.. ~~5~· ,~-

·'.No·t 

Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 
Not 

Not 
Not 
Not 
Not 
Not 

4.88E-Ol 
7.59E-01 

·Detected 
1.09 
1.47 
7.24E-01 
5. 72E-01 
5.36E-01 

Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 

Detected 
Detected 
Detected 
Detected 
Detected 

2S Error MDA 

._. .7. 74E-01 
l.21E-01 

-. l.01E-01 
-:.:·:;..;- -- ~:- ---

l. 72E-01 
3:65E-01 

4.30E-01 
3.86E-01 
l.40E-01 
4.l4E-01 
J..25E-01 

4. 72 
1.13 

. :. · .. J.. 66E+01 
'l..l.4 
9;57E-02 

.·' 8 .l.3E- 02 
-· · =·{~.r-o2~+02 

· 2-;'0.9E-01 
· L72E-01 

2.94E-01 
7.03E-01 
5.81E-01 
5.8J.E-02 
6.26E-01 
l.18E-01 

3.63E-01 
9.0J.E-01 
1.87 
2.59 
5.45E-01 
3.06E-01 
4.15E-Ol 
9.68E-01 
l. 92E+01 

7.29E-01 
4.16E+02 
5.69E-01 
8.19E-02 
4.42E-01 

. '- .. 

..... 

. "":: 



[Summary Report] - Sample ID: 50045304 

Nuclide Activity 
(pCi/graml 

2S Error MDA 

---------- -------------
AG-~~Om Not Detected -------- 4.46E-02 
AR-4~ Not Detected -------- 1.51E+03 
BA-~33 Not Detected -------- 9.~6E-02 
BA-~40 Not Detected -------- 1.59E-O~ 
CD-~09 Not Detected -------- ~.87 
CD-~~5 Not Detected -------- 1.29E·O~ 
CE-139 Not Detected -------- 4.8~E-02 
CE-14~ Not Detected -------- 8.28E-02 
CE-~44 Not Detected -------- 3.65E·O~ 
C0-56 Not Detected -------- 4.63E-02 
C0-57 Not Detected -------- 4.68E-02 
C0-58 Not Detected -------- 4.84E-02 
C0-60 Not Detected -------- 5.07E-02 
CR-5~ Not Detected -------- 3.38E-01 
CS-134 Not Detected -------- 7.~5E-02 
CS-~37 Not Detected -------- 5.08E-02 
CU-64 Not Detected -------- 4.36E+O~ 
EU-152 Not Detected -------- 3.47E·O~ 
EU-154 Not Detected -------- 2.62E-01 
EU-155 Not Detected -------- 2.16E-01 
FE-59 Not Detected -------- 1.07E-01 
GD-:~53~:·--· ~. Not. Detected. -------- 1. 75E- 01 
HG-203. . Not Detected -------- 4.55E-02 

, . I'::l:31\>,~:, ··, Not Detected -------- 4. 57E- 02 
· -~ -.c .• ·nq ~ti:sm·~?.-~:Not: Detecib~d - - - - - - -- s . 11 

::;>~~;~~~fk-~~~~·~Iil~~~: · 2 ~ ;;3- ~ ~- ~: ~~~= gf 
... ~..-.. i ~i~-P~~>'-=''::-Not:;;Det-ec.ted···:· -------- 6. 73E-02 ~ · -c~~!lifila;f·~ .. :'='t~:f~i~f'"'~~.:~-i:,_-:_: __ --.... ~~=~~""~.41~ ..... =~~'"'~-----.... ;-:--~--!~,11;:-?~~-~-: -. DOT OEiect"ed · - . 

··· ·NA:~4·"·:C~:,,..-.~,Not'»Detected · -------- 1. 65E- 01 
·· NB:::~,~is ::.~~~~:'r";· NodDetected · -------- 3 .12E- o~ 

ND--~4 7 ·Not ·Det·ected -------- 2. 7BE- o~ 
NI..:57 -. . Not Detected -------- l. ~5E- 0~ 
BE--7 . ·. . Not. Detected -------- 3. 67E- o~ 
Ru-·~o3 · · · · · Not Detected -------- 3. B6E- 02 
RU-~06 Not Detected -------- 4.03E-O~ 
SB-122 Not Detected -------- 7.5~E-02 
SB-124 Not Detected -------- 4.60E-02 
SB-125 Not Detected -------- ~.15E-01 
SC-46 Not Detected -------- 7.00E-02 
SR-85 Not Detected -------- 5.45E-02 
TA-182 Not Detected -------- 2.06E-01 
TA-183 Not Detected -------- 7.39E·O~ 
TE-132 Not Detected -------- 5.13E-02 
TL-201 Not Detected -------- 2.9~E-01 
XE-133 Not Detected -------- 2.84E-01 
Y-88 Not Detected -------- 4.07E-02 
ZN-65 Not Detected -------- ~.39E-01 
ZR-95 Not Detected -------- 8.02E-02 



• 

• 

• 

**'********************************************************************** 
* Sandia National Laboratories + 
+ Radiation Protection Sample Diagnostics Program [869 Laboratory] + 
* 6-14-95 4:35:29 PM * 
************************************************************************* 

: .Allalyzed by: Sn,._, ,.w) fl ~A %/q r::. Reviewed by: ~ Z I; 1'/N-- : 
***************~w~~*****~*****************jf*~*****'~********* 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022862-05 
Lab Sample ID 50045305 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

805.000 
6-13-95 
6-14-95 

LAB02 

gram 
2:50:00 PM 
4:03:02 PM 

1800 seconds 
1801 seconds 

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

Nuclide 
··.···~-----

U-235 
TH-231 
PA-231 
AC-227 
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 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
.Not Detected 
Not Detected 

2S Error 

6.00E-Ol 
1.26E-01· 
1.21E-01 

. ·- .. -·-- ·.:..:··~ ';..·:·~·- -~ .. : 

2.22E-01 
2.56E-01 

4.09E-01 

1.89E-01 
3.60E-01 
1.53E-01 

MDA 

5.62 
1.31 
l. 78Ei-01· 
8.69E-01· .. 
9.36E-02 
1.15E-''O:l'~> 
3. 32E+.o2'J!-: ... 

2. 77E~'o1· 
2.52E-01 
3.23E-01 
7.82E-01 
7.57E-01 
6.58E-02 
5.65E-01 
1.45E-01 

4.16E-Ol 
1.06 
2.10 
2.82 
6.01E-01 
3.53E-01 
4.63E-01 
1.14 
2.21E+01 

9.00E-01 
4.63E+02 
6.52E-01 
9.49E-02 
5.04E-01 



[Summary Report] - Sample ID: 50045305 

Nuclide Activity 
(pCi/gram) 

---------- -------------
AG-~~Om 
AR-41 
BA-133 
BA-140 
CD-109 
CD-115 
CE-139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 

'. .. ~ : .. I-131 
·· ·. _,···IN-:.115m 

. :·:"<tiR::l92 

... ::~:~~~Ho-· 
_··;::~;_}:;;;~.'. 

. ':~~\~~1~··. 
:'NB~9S 
ND~147 
NI-57 
BE-7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SC-46 
SR-85 
TA-182 
TA-183 
TE-132 
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 
<No·e.;metected 

:· :No~Detected · . ... , .... ,"!'.liliE:~a·6E·'·o1· ... · 
~- ,..~-::~~!~~~~ .;· . + 
· · Notmetected 
· --:Not.:#:Detected · 

. ~~·No.~~~tected 
· .. ::Not~~~ected 

. · .-No~jt>et,E!cted · 
· · ··:Not':tnetected 

·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 

2S Error 

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

---------... · . 
... :2.72 

------------------------.:. -------------------------
-·---------------------------------------------------------------
--------
--------------------------------
--------
------------------------
--------
--------

MDA 

-------------
5.18E-02 
l.10E+03 
1.03E-01 
1.94E-01 
2.18 
1.49E-01 
S.10E-02 
9.42E-02 
4.12E-01 
6.06E-02 
S.52E-02 
S.28E-02 
S.94E-02 
3.91E-01 
8.11E-02 
6.02E-02 
5.34E+01 
4.39E-01 
2.87E-01 
2.49E-01 
1.32E-01 
2.01E-OJ. 
5.06E-02 
4.91E-02 
5.53 
4.48E-02 
5.20E-01 
9;99E-02 
5.93E-02 

· :S •. 69E+01 
S.79E-01 
7.44E-02 
1.83E-01 
3.41E-01 
3 .63E-01 
l.36E-01 
4.18E-Ol 
4.78E-02 
4.78E-01 
9.12E-02 
4.99E-02 
l.42E-01 
8.59E-02 
6.25E-02 
2.56E-01 
9.02E-01 
S.68E-02 
3.22E-01 
3.24E-01 
3.95E-02 
l. 69E-01 
9.39E-02 

• 



• 
************************************************************************* 
* . Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
* 6-14-95 4:53:41 PM *·· 

~:;;;~;;;;:;;~~:~:~~~:::::;;;~;;;;:;;~~:;1~.~~~:::::~ 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG1 
Lab Sample ID 50045306 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

l.OOO 
11-01-90 

6-14-95 
LAB02 

Each 
12:00:00 PM 
4:41:29 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 
(pCi/Each) 

U-238 Not Detected 
. _. ~-.234 _ . Not .Detected 
."'"U.~234 .. ':---· .. '.- Not ·Detected;· 

·· 2:-RA:;-226·.;.._"·:·' Not:-Detected·/· 
· · PB~214 · Not· Detected .. 

BI.~214 •-- ·Not Detected · 
.. ·PB~:210.~£.-i,~-'·,.•Not. Detected :'F0 ·: 

. -:..-::;"._ -~~. ·: -;_ . :~- . - . . 
· TH" 232 ,:.> 
RA-''228. · .. 

··· AC~228._., .. 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 

. AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected :. 
-Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

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

9.91E+04 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error MDA 

.--------: 

l. 93E+04 

2.63E+04 
5.30E+03 
l.27E+05 
6.65E+03 
7.48E+02 
6.73E+02 
6. 72E+06 ~--

2.20E+03 
3.00E+03 
l. 86E+03 
4.07E+04 
3.34E+04 
3.06E+03 
2.72E+04 
5.45E+03 

l.95E+03 
4.38E+03 
1.06E+04 
1.72E+04 
2.57E+03 
1.00E+26 
3.23E+03 
9.61E+03 
2.35E+05 

6.83E+03 
2.29E+06 
3. 04E+0.3 
-6. 67E+02 
2.41E+03 



[Summary Report] - Sample ID: 50045306 

Nuclide Activity 
(pCi/Each) 

AG-110m Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 3.49E+05 
CD-115 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 1.07E+04 
C0-58 Not Detected 
C0-60 7.63E+04 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 7.09E+04 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not·Detected 

-.-,,_,.~,HG-.2 03 Not.-.Detected 
·_ '-':ii;-~.;,i;;:;I<;.l31 · Not~iDetected .. -...... ~ ..... -.. -·--- ; - ~ 

.~·~,..,,~IN..,;J.15m _ - · Not~Detected 
1~~~'92 - 'N .. :1o:in . d · 7~cr~,-;";·?!'•' _ <~~·-'-:.;;~ o •. ;~~t;~cte ... _-
·-:-,-'"""'';::K'":~O -_ ·· - ~-:';No~etected · 
,~~~$'LA":14o · __ --~:Nc)~e:t_ected· · 
::-:::..<:MN-:-:54 - · · '"."No~etected 
:,;::!':~~~6 ·· ·-'-~o.eiDetected ·. 
· .::>'J·'-~.M0'=':.99 : · -P~N6tilletE:icted -
::~~~~~~'22 __ · -. : \t"iNo6}.Detected -. . ·:· ~ ... -~· . -'-".,_,. ~ """' . .. . . . ,._ ,. 

--.-~-:'·.i"'i':NA'-.24 · ''i<··Not~Detected 
·- ---:·.::.m;j;:'95 .. Not'''Detected 
_ .. ,-. ·_·ND-147 Not":Detected 
_ -~ .. -: NI-57 Not~ Detected 
· -~ .BE-7 Not'~Detected 

RU~103 Not Detected 
RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SC-46 Not Detected 
SR-85 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TE-132 Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

2S Error 

1.06E+OS 

1.55E+04 

9.91E+03 

9 .14E+03 

·--------
.,;_·----------

MDA 

1.76E+05 
1. OOE+26 
5.92E+02 
1.00E+26 
1.35E+05 
1.00E+26 
1.32E+06 
1.84E+18 
l.21E+05 
1.62E+09 
2.51E+04 
5.65E+09 
5.19E+02 
5.38E+21 
1.53E+03 
4.69E+02 
l. 00E+26 
3.67E+03 
2.41E+03 
2.34E+03 
2.46E+14 
1.17E+D5 
2.40E+13 
1.00E+26 
l.OOE+26 
2.31E+09 
l~'75E+03 
l.OOE+26 
l.75E+04 

·-:1 ~-OOE+2 6 
l.DOE+26 
8.55E+02 
1.00E+26 
1.00E+26 
1.00E+26 
l.OOE+26 
1.17E+l3 
3.12E+15 
7.79E+04 
1.00E+26 
8.75E+10 
3.78E+03 
5.61E+08 
2.61E+10 
3.67E+07 
1.00E+26 
l. OOE+26 
l.OOE+26 
l. 00E+26 
l.24E+07 
1.23E+05 
5.62E+10 

• 

• 



• 

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

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

Parameter 

6-14-95 4:56:43 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50045306 

1.00 
11-01-90 

6-14-95 

Each 
12:00:00 
4:41:29 

600 seconds 
606 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS :> 

--------------- ----------- ------------ ----------- ---------------------
AM-241 Activity 9.688E-02 1.081E-02 

CS-1.37 Activity 6.919E-02 5.636E-03 

C0-60 Activity 7.660E-02 6.099E-03 

,.: .. -:··· :-;. . . ~ .. -...... 

Fl'ags Key: · LU = Boundary. Test 
· SD = Sample Driven N-Sigma 
· ... :'·un .. User 'D"i:-iven N-Sigma 

BS = Measurement Bias Test 

Reviewed by: 

Test 
Test 

9.915E-02 < 

7.086E-02 < 

7.658E-02 < 

(Ab = 
(In = 
(In 
(In = 

Above , 
Investigate, 
Investigate, 
Investigate, 

(!i;t·" ~ > 
'='/~fqs 

Be 
Ac 
Ac 
Ac 

> 

> 

Below ) 
= Action) 
= Action) 

Action) 



• 

• 

• ' 

SMO ANALYTICAL DATA ROUTING FORM' 

"'? ProjectN~e: Tft-X- ~J; 

SNL Task Leader: u1), ', ~ 

SMO Project Coordinator: Pv ,· '::>~ 
ARCOC 

0 ?:>1~0 

0 ~:(71 L/ 
D 2> 7 I '=>-

Lab 

6NL 77/s
t I 

If 

Date Results Received: 

~()O <f S"s;-

0oo<J4o 

Preliminary: _____ _ Final: fn 41, G, U (;.j f.. /; 9 ); S:: 
I J I 7 I 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Person 
Notified: --------------
Transmitt/)Q. M 
To: . r~ 

FHodl' ~ 
Record Center: <: 

Corrunents: ______________________ _ 



e -- • PAGE / oF_}_ _. 1-\l'.lr\L YSIS REQUEST AND CHAIN OF CUSTODY, _______ .... . .... __ 
IDDICOCI!l91), q(}O l.fS"S /__ . . . . - . . . . . AR/COC-L0.3_7_~~t _______ ,_ 

Conlracl No.: -~!1~//t~A.~~~~::--,._!~~~~~~~~!i~~:!.,-,J 
c ... ~~~-<(II(J 

SMO Author~i6mji:lQ 
--~ 

- Bill to· San<lo NationallabontO<ies 
S.Wi• S.wim Dep•tmenl 
P.O. B01 5800 MS 0154 
Albucpo!p!, NM 81185·0154 ~· 

Cl. 

TArh ArA.a f Ll) 

Building li' 0 Z.. 

Sample No. -Fraction 

.--- ovtSrJ~ 
Room --

ER Sample JD or 
Sample location Detail 

)1'2.12.15'16111 1-lo 1~ lr 10'1£-t.P-006~-.s 
)12.1'2.1~ IG ls-I-loiS' ltfoq'- 6-P-oo'l-~-s 
oiZ.I't l~l6161-loi~ITIO't'6- 6-f'-oai-CbS-.S 

~~J: 1~1!11ltUim6-(,.p-W[-do..5-
ll·r~..,ll'r-(JtV~ ....., ,. 

~MMA 0 Yes ~ No Ref. No. 

;ample Disposal ~Return to Client 

..; 
u 

"' u. z c c: ., ·;: 
-5 

~ 

c 

~I ·o. c. Datemme 
.8 ~ Collected 

Container c 

~
" ·g -g 

Sam~le I Type L.olumj Pre~er- ~ 1: 
Matrox lv '1 vativa 8 ::t 

ll''f .. l Cf_6j611VA\ - g:aol S f Scoi'Jtl AA>11-r I Cr 
g./z"• <t:'ls 
7./6'' 11:3r 
13'' 'l'~ 

...... .J ,b I \I/ 

4-
--.1.11 

Jj ~ ,, 
L'~" I '1·1~ -+--y-1 M 6f1r:Pr..r-

lab 
Sample 

ID 

·I 

• ! 

;) 
,',(:1 
. ~: ;,. 

·t': 
I';~ . . '• 
l·i 
,., 
... : 
:l 

-..-F;j~:it..,..,.tncl. ,. 
Abnormal · .: 
ccil'jilitloiis'ii'n · 
~e~~IJ1l ·l.'i"••ll 

rurnaround Time ~Normal 0 Rush Required Report Date=·=· ===Jl:~~ 
.•Ji~i.i (t ( ~~~!·.·~ ,•.! 

. t·)~H•~()· ~l..:itL f';~. 

; ·:·~i{->:~·~n·~~i£i:·: 
. ~ ~~~ef~1ftion I ~::!'8 ~~ e·i~ ~!07!0"~ ~embers ~ Zil 

J .;!~!.~~·.·. ·/i ,, /,·,,. 
•i tJ~ ~:in·.~~ t.~~ e:l ,:. I 
H ,;~ ........ ·:hi.;::> 

__ /YJ.~~~~~~·r:_~~.J:.~ 4. Relinquished by Org. Date --~~ .. ____ ....... 

·4. Received by Org. Date Time 
=:--;-;:--1-=--:~---:----:--:----------::------=------------- . 

5. Relinquished by Org. Date Time 
1-::-----------------------------·---· ... _ ........ 

S. Received by Org. Date Time 
,---1-"":"'--'',-)--------------------------=--------. 

6. Relinquished by Org. Date Time 
---

6. Received by Org. Date Time 

'HITE ~ccompln~amples, -- BLUif- To Accompany Samples, YELLOW· S~O Suspense Copy PINK- Fielfjl Copy 
...._ Laboratory Copy Return to SMO 



Sandia National Laboratories ~ Radiation Protection Sample Diagnostics 

Customer: D. !1;ller 
Organization: 758 -z._ 

Project Localiof!.: H-1 
Phone.: ff'f) -O'J 6 t-

Dale Results Needed: 4-lt 1'J 
u 

Suspect Isotopes: 

Other Information: ..::0:::__3...:71..:../YL----

l: 

Hazards/Special Instructions: 

~~~~ 
~ @ <i/l(~-0.,1 

Requested Analysis 

,qelinquished b~~atek·/f • 7 <) Time /0 (}? 
:elinquished tiy ~ Date 6/N/f I Time /'{ :Jt} 

Received by _,.,..JJ" 
Received by · / 

;{ellnquished by Date Time Received by 
Relinquishe~ Date Time R.edby 

' 

Sample Analysis Request Form 
Page l of I . 

Date t,di}>- Time j<>6 '3 
Date Time 

Date Time 

Date Time -



• 
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*******W+W****************++++++++++++*++++++++++++********************** 
* Sandia National Laboratories . * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-15-95 3:34:58 PM * 
************************************************************************* 

:Analyzed by:~ t.(!, lr) Reviewed by~ t/lt/J.- : 
****************~*l'**********j********************~~***************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022864-05 
5.0045501 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

957.000 
6-14-95 
6-15-95 

LAB02 

gram 
8:20:00 AM 
3:00:29 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- ---·---------
U-238 Not Detected -------- 5.12 
TH-234 Not Detected ....................... 1.18 
U-234 Not Detected -------- l.91E+01 
RA-226 1.23 7.73E-01 1.17 
PB-214 6.28E-01 l.29E-01 1.20E-01 
BI-214 5.52E-01 l.10E-01 9.21E-02 
PB-210 Not Detected -------- 3.13E+02 

TH-232 5.71E-01 l. 91E-01 2.27E-01 
RA-228 5.06E-01 4., 94E-01 2.64E-Ol 
AC-228 6.44E-01 l. 86E-01 2.10E-01 
TH-228 6. 72E- 01 3.28E-01 6.98E-01 
RA-224 Not Detected -------- 7.08E-01 
PB-212 6. 77E-01 l.34E-01 6.59E-02 
BI-212 6.69E-01 4.33E-01 6.43E-01 
TL-208 6.17E-01 1.43E-01 1.38E-01 

U-235 Not Detected -------- 3.86E-01 
TH-231 Not Detected -------- 9.43E-01 
PA-231 Not Detected -------- 2.02 
AC-227 Not Detected -------- 2.66 
TH-227 Not Detected -------- 5.59E-01 
RA-223 Not Detected -------- 3.25E-01 
RN-219 Not Detected ..................... 4.65E-01 
PB-211 Nat Detected ....................... 1.04 
TL-207 Not Detected ....................... 2.26E+01 

AM-241 Not Detected -------- 7.97E-01 
PU-239 Not Detected -------- 4.24E+02 
NP-237 Not Detected -------- 5.98E-Ol 
PA-233 Not Detected -------- 9.26E-02 
TH-229 Not Detected -------- 4.92E-01 



[Sununary Report] - Sample ID: 50045501 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.70E-02 
AR-41 Not Detected -------- 8. 72E+03 
BA-133 Not Detected -------- 9.62E-02 
BA-140 Not Detected -------- 1.80E-01 
CD-109 Not Detected -------- 1.27 
CD-115 Not Detected -------- l. 48E- 01 
CE-139 Not Detected -------- 4.80E-02 
CE-141 Not Detected -------- 8.82E-02 
CE-144 Not Detected -------- 3.81E-01 
C0-56 Not Detected -------- S.S4E-02 
C0-57 Not Detected -------- 4.98E-02 
co-sa Not Detected -------- 4.66E-02 
C0-60 Not Detected -------- 6.01E-02 
CR-51 Not Detected -------- 3.69E-Ol 
CS-134 Not Detected -------- 7.73E-02 
CS-137 Not Detected -------- 5.36E-02 
CU-64 Not Detected -------- 6.41E+Ol 
EU-152 Not Detected -------- 3.88E-01 
EU-154 Not Detected -------- 2.78E-01 
EU-155 Not Detected -------- 2.33E-01 
FE-59 Not Detected -------- l.19E-01 
GD-153 Not Detected -------- l.95E-01 
HG-203 Not Detected -------- 4.89E-02 
I-13:!. Not Detected -------- 4.80E-02 
IN-115m Not Detected -------- 1.19E+01 
IR-192 Not Detected -------- 4.41E-02 
K-40 2.12E+Ol 3.01 S.OSE-01 
LA-140 Not Detected -------- 8.59E-02 • MN-54 Not Detected -------- 3.06E-02 
MN-56 Not Detected -------- 2.25E+02 
M0-99 Not Detected -------- 5.57E-01 
NA-22 Not Detected -------- 7.47E-02 
NA-24 Not Detected -------- 2.16E-01 
NB-95 Not Detect.ed --·- -- - - .. 3.30E-01 
ND-147 Not Detected ..................... 3.25E-01 
NI-57 Not Detected -------· l.41E-01 
BE-7 Not Detected -------- 3. 7lE- 01 
RU-103 Not Detected -------- 4.12E-02 
RU-106 Not Detected -------- 4.38E-01 
SB-122 Not Detected -------- 8.88E-02 
SB-124 Not Detected -------- 4.94E-02 
SB-125 Not Detected -------- 1.28E-01 
SC-46 Not Detected -------- 7.99E-02 
SR-85 Not Detected -------- 5.91E-02 
TA-182 Not Detected ...................... .2.31E-01 
TA-183 Not Detected ................... 8.25E-Ol 
TE-132 Not Detected -------- 5.92E-02 
TL-201 Not Detected -------- 3.20E-01 
XE-133 Not Detected -------- 3.19E-01 
Y-88 Not Detected ...................... 4.19E-02 
ZN-65 Not Detected -------- l. 57E- 01 
ZR-95 Not Detected -------- B.79E-02 



• 

e 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-15-95 6:44:56 PM . .. 
************************************************************************* 

: Analyzed by: ~ tl;• If/- Reviewed by: /7/J- '//(ju- : 
~ .............................. ~~ .............. ~~ ...................................... ~ ................................ .. 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022865-05 
Lab Sample ID 50045502 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

643.000 
6-H-95 
6-15-95 

LAB02 

gram 
9:45:00 AM 
6:12:35 PM 

1800 seconds 
1801 seconds 

Comments: 
.................................................................................................................................................. 

Nuclide Activity 28 Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.30 
TH-234 5.59E-Ol 8.26E-01 1.32 
U-234 Not Detected -------- 2.32E+01 
RA-226 8.63E-01 5.18E-01 7.57E-01 
PB-214 5.63E-01 1.28E-01 1.24E-01 
BI-214 5.31E-01 1.19E-Ol 1.05E-01 
PB-210 Not Detected -------- 3.73E+02 

TH-232 5.08E-01 2.39E-01 3.27E-01 
RA-228 4.92E-01 2.75E-Ol 3.91E-01 
AC-228 Not Detected -------- 3.74E-01 
TH-228 8.57E-01 4.85E-01 9.44E-01 
RA-224 2.01 5.62E-01 7.94E-Ol 
PB-212 7.25E-01 1.748-01 7.06E-02 
BI-212 8.88E-01 5.43E-01 7.89E-01 
TL-208 S.l.lE-01 1.46E-01 1.57E-01 

U-235 Not Detected -------- 4.52E-01 
TH-231 Not Detected -------- 1.07 
PA-231 Not Detected -------- 2.46 
AC-227 Not Detected -------- 3.27 
TH-227 Not Detected -------- 6.71E-01 
RA-223 Not Detected -------- 3. 72E-01 
RN-219 Not Detected ..................... 5.36E-01 
PB-211 Not Detected -------- 1.31 
TL-207 Not Detected -------- 2.75E+01 

AM-241 Not Detected -------- 1. 01 
PU-239 Not Detected -------- 5.29E+02 
NP-237 Not Detected -------- 6.88E-01 
PA-233 Not Detected -------- 1.11E-01 
TH-229 Not Detected -------- 5.62E-01 



[Summary Report] - Sample ID: 50045502 

Nuclide Activity 2S Error MDA • (pCi/grarn) 
---------- ------------- ----------- ---------.----

AG-llOm Not Detected -------- 5.64E-02 
AR-41 Not Detected -------- 1.99E+04 
BA-133 Not Detected -------- 1.15E-Ol 
BA-140 Not Detected -------- 2.26E-Ol 
CD-109 Not Detected -------- 2.37 
CD-115 Not Detected -------- 1.88E-Ol 
CE-139 Not Detected -------- 5.88E-02 
CE-141 Not Detected -------- 1.05E-01 
CE-144 Not Detected -------- 4.58E-01 
C0-56 Not Detected -------- 6.19E-02 
C0-57 Not Detected -------- 5.95E•02 
C0-58 Not Detected -------- 6.21E-02 
C0-60 Not Detected -------- 7.66E-02 
CR-51 Not Detected -------- 4.33E-Ol 
CS-134 Not Detected -------- 9.41E-02 
CS-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 8.36E+01 
EU-152 Not Detected -------- 4.55E-Ol 
EU-154 Not Detected -------- 3.56E-01 
EU-155 Not Detected -------- 2.73E-01 
FE-59 Not Detected -------- 1.34E-01 
GD-153 Not Detected -------- 2.21E-01 
HG-203 Not Detected -------- 5.70E-02 
I-131 Not Detected -------- 5.88E-02 
IN-115m Not Detected -------- 1.95E+01 
IR-192 Not Detected -------- 4.92E-02 
K-40 1.69E+01 2.57 7.00E-01 
LA-140 Not Detected -------- 1.14E-01 • MN-54 Not Detected -------- 6.41E-02 
.MN-56 Not Detected -------- 4.06E+02 
M0-99 Not Detected -------- 6.73E-01 
NA-22 Not Detected -------- 8.36E-02 
NA-24 Not Detected -------- 3.05E-Ol 
NB-95 Not Detected -------- 4.03E-01 
ND-147 Not Detected -------- 4.11E-01 
NI-57 Not Detected ..................... l.SOE-01 
BE-7 Not Detected -------- 4.97E-01 
RU-103 Not Detected -------- 5.35E-02 
RU-106 Not Detected -------- 5.33E-Ol 
SB-122 Not Detected -------- 1.13E-01 
SB-124 Not Detected -------- 5.96E-02 
SB-125 Not Detected ....................... 1.53E-01 
SC-46 Not Detected ..................... 9.59E-02 
SR-85 Not Detected -------- 7.26E-02 
TA-182 Not Detected -------- 2.77E-01 
TA-183 Not Detected -------- 1. 04 
TE-132 Not Detected -------- 6.69E-02 
TL-201 Not Detected -------- 3.89E-Ol 
XE-133 Not Detected -------- 3.80E-01 
Y-88 Not Detected ------·- 5.12E-02 
ZN-65 Not Detected -------- 1.90E-01 
ZR-95 Not. Detected ---·---- 1.09E·Ol 



• 

e 
,:. 

************************************************************************• 
"' Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] "' 
* 6-15-95 7:22:29 PM -* 
************************************************************************* "' :72 d/i 2;Z::·h)r- "' * Analyzed by: t, I I. 'f / Reviewed by: t /1' ; * 
***************** * ******* ** ********************* * ***************** 

CUstomer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022866-05 
5_Q045503 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

576.000 
6-14-95 
6-15-95 

LAB02 

gram 
11:35:00 AM 

6:50:08 PM 

1800 seconds 
1801 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.55 
TH-234 Not Detected -------- 1.57 
U-234 Not Detected -------- 2.60E+01 
RA-226 1.50 9.00E-01 1.34 
PB-214 7.48E-01 1.52E-01 1.21E-01 
BI-214 5.22E-01 1.23E-01 1.14E-01 
PB-210 Not Detected -------- 4.27E+02 

TH-232 7.53E-01 2.93E-01 3.75E-01 
RA-228 5.90E-01 3.02E-01 3.14E-01 
AC-228 Not Detected -------- 4.21E-01 
TH-228 8.09E-01 4.73E-01 l. 07 
RA-224 Not Detected ................ 2.26 
PB-212 6.27E-01 1.40E-01 l. 32E- 01 
BI-212 9.45E-01 5.04E-01 6.88E-01 
TL-208 6.78E-01 1. 74E- 01 l. 70E- 01 

U-235 Not Detected -------- 4.98E-01 
TH-231 Not Detected -------- 1.20 
PA-231 Not Detected .................. 2.63 
AC-227 Not Detected -------- 3.58 
TH-227 Not Detected -------- 7.43E-01 
RA-223 Not Detected -------- 4.14E-01 
RN-219 Not Detected ................. 6.03E-01 
PB-211 Not Detected -------- 1.39 
TL-207 Not Detected -------- 3.13E+01 

AM-241 Not Detected -------- l. 08 
PU-239 Not Detected -------- 5.81E+02 
NP-237 Not Detected -------- 7.73E-01 
PA-233., Not Detected -------- l. 27E~ 01 
TH-229 Not Detected ............... 6.29E-01 



[Summary Report] - Sample ID: 50045503 

Nuclide Activity 2S Error MDA • (pCi/graml 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 7.09E-02 
AR-41 Not Detected -------- 1.36E+04 
BA-133 Not Detected -------- 1.29E-01 
BA-140 Not Detected -------- 2.30E-01 
CD-109 Not Detected -------- 2.59 
CD-115 Not Detected -------- 2.01E-01 
CE-139 Not Detected .................... 6.59E-02 
CE-141 Not Detected -------- 1.14E-01 
CE-144 Not Detected -------- 4.95E-01 
C0-56 Not Detected -------- 7.87E-02 
C0-57 Not Detected -------- 6. 72E- 02 
C0-58 Not Detected -------- 6.46E-02 
C0-60 Not Detected -------- 7.98E-02 
CR-51 Not Detected -------- 4.96E-01 
CS-134 Not Detected -------- 1.01E-01 
CS-137 Not Detected -------- 8.19E-02 
CU-64 Not Detected -------- 1.04E+02 
EU-152 Not Detected -------- 5.47E-01 
EU-154 Not Detected -------- 3.91E-01 
EU-155 Not Detected -------- 2.93E-01 
FE-59 Not Detected -------- 1.49E-01 
GD-153 Not Detected -------- 2.49E-01 
HG-203 Not Detected --·----- 6.21E-02 
I-131 Not Detected -------- 6.79E-02 
IN-115m Not Detected -------- l.75E+01 
IR-192 Not Detected -------- 5.85E-02 
K-40 1.64E+01 2.55 8.05E-01 

~: -LA-140 Not Detected -------- 1.27E-01 
MN-54 Not Detected -------- 7.12E-02 ~ 

'·\ 
MN-56 Not Detected -------- 3.73E+02 . ; 
M0-99 Not Detected -------- 6.98E-01 
NA-22 Not Detected -------- 9.33E-02 
NA-24 Not Detected -------- 2.68E-01 
NB-95 Not Detected ....................... 4.42E-01 
ND-147 Not Detected -------- : 4.24E-01 
NI-57 Not Detected -------- l. 91E- 01 
BE-7 Not Detected -------- 5.35E-Ol 
RU-103 Not Detected -------- 5.81E-02 
RU-106 Not Detected -------- 5.95E-Ol 
SB-122 Not Detected -------- 1.22E-01 
SB-124 Not Detected -------- 6.97E-02 
SB-125 Not Detected -------- 1.71E-01 
SC-46 Not Detected -------- 1.03E-01 
SR-85 Not Detected -------- 8.14E-02 
TA-182 Not Detected -------- 3.02E-01 
TA-183 Not Detected -------- l.ll 
TE-132 Not Detected ---.----- 7.55E-02 
TL-201 Nbt Detected -------- 4.30E-01 
XE-133 NOt Detected -------- 4.08E-01 
Y-88 Not Detected -------- 6.68E-02 
ZN-65 Not Detected -------- 2.09E-01 
ZR-95 Not Detected ........................ 1.21E-Ol 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-15-95 7:59:52 PM -* 
****************************************************-********************* 

: Analyzed by: /')7/ c,/;~/'J.L Reviewed by"'~ tj;tjfo~- : 
***************~~******¥~*********************~*~~***************** 
Customer D.MILLER/E.RANKIN (7582/SMO} 
Customer Sample ID 022867-05 
Lab Sample ID 50045504 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

929.000 
6-14-95 
6-15-95 

LAB02 

gram 
1:00:00 PM 
7:27:20 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ......................... -------------
U-238 Not Detected -------- 5.17 
TH-234 7.56E-01 6.47E-01 9.74E-01 
U-234 Not Detected -------- 1.90E+01 
RA-226 8.62E-01 6.20E-01 9.53E-01 
PB-214 6.38E-01 1.19E- 01 8.58E-02 
BI-214 6.03E-01 1.12E-01 7.84E-02 
PB-210 Not Detected -------- 3.01E+02 

TH-232 6.09E-01 2.16E-01 2.70E-01 
RA-228 4.63E-01 2.15E-01 2.92E-01 
AC-228 Not Detected -------- 3.09E-01 
TH-228 6.50E-01 3.26E-01 6.93E-01 
RA-224 1.67 4.29E-01 6.23E-Ol 
PB-212 7.22E-01 1.51E-01 5.92E-02 
BI-212 6.40E-Ol 3.47E-01 4.82E-01 
TL-208 6.52E-01 1.38E-01 1.10E-01 

U-235 Not Detected -------- 3.75E-01 
TH-231 Not Detected -------- 8.99E-01 
PA-231 Not Detected -------- 1.91 
AC-227 Not Detected -------- 2.83 
TH-227 Not Detected -------- 5.57E-01 
RA-22:3 Not Detected -------- 3 .11E"01 
RN-219 Not Detected -------- 4.28E-01 
PB-211 Not Detected -------- 1. 08 
TL-207 Not Detected -------- 1.99E+01 

AM-241 Not Detected .................... 8.10E-01 
PU-239 Not Detected -------- 4.28E+02 
NP-237 Not Detected -------- 5.75E-01 
PA-233 Not Detected -------· 9.15E-02 
TH-229 Not Detected -------- 4.80E-01 



[Summary Report] - Sample ID: 50045504 

Nuclide Activity 2S Error MDA e (pCi/gram) 
---------- ------------- ----------- -------------

AG-l10m Not Detected -------- 4.57E-02 
AR-41 Not Detected -------- 6.97E+03 
BA-133 Not Detected -------- 9.75E-02 
BA-140 Not Detected -------- l.61E-Ol 
CD-109 Not Detected -------- 1.99 
CD-115 Not Detected -------- 1.43E-Ol 
CE-139 Not Detected -------- 5.02E-02 
CE-141 Not Detected -------- 8.68E-02 
CE-144 Not Detected -------- 3.82E-Ol 
C0-56 Not Detected -------- 5.20E-02 
C0-57 Not Detected -------- 4.94E-02 
C0-58 Not Detected -------- 4.78E-02 
C0-60 Not Detected -------- 5.69E-02 
CR-51 Not Detected -------- 3.71E-Ol 
CS-134 Not Detected -------- 7.97E-02 
CS-137 Not Detected -------- 4.90E-02 
CU-64 Not Detected -------- 5.81E+Ol 
EU-152 Not Detected -------- 3.7lE-Ol 
EU-154 Not Detected -------- 2.86E-Ol 
EU-155 Not Detected -------- 2.31E-01 
FE-59 Not Detected -------- 1.19E-01 
GD-153 Not Detected -------- l. 86E- 01 
HG-203 Not Detected -------- 4.68E-02 
I-131 Not Detected -------- 4.76E-02 
IN-115m Not Detected -------- 1.12E+01 
IR-192 Not Detected -------- 4.35E-02 
K-40 1.71E+Ol 2.48 4.31E-Ol • LA-140 Not Detected -------- 9.39E-02 
MN-54 Not Detected -------- 4.95E-02 
MN-56 Not Detected -------- l.99E+02 
M0-99 Not Detected -------- 5.57E-Ol 
NA-22 Not Detected -------- 7.41E-02 
NA-24 Not Detected ................... 2.03E-Ol 
NB-95 Not Detected -------- 3 .30E-.Ol 
ND-147 Not Detected -------- 3.10E-01 
NI-57 Not Detected -------- 1.44E-Ol 
BE-7 Not Detected -------- 3.66E-Ol 
RU-103 Not Detected -------- 4 .33E-02 
RU-106 Not Detected -------- 4.47E-Ol 
SB-122 Not Detected -------- 8.53E-02 
SB-124 Not Detected -------- 4.97E-02 
SB-125 Not Detected ---·---- 1.32E-01 
SC-46 Not Detected ................. 7.98E-02 
SR-85 Not Detected -------- 5.89E-02 
TA-182 Not Detected -------- 2.36E-01 
TA-183 Not Detected -------- 8.23E-01 
TE-132 Not Detected ..................... 5.66E-02 
TL-201 Not Detected -------- 3.20E-Ol 
XE-133 Not Detected -------- 3.23E-01 
Y-88 Not Detected -------- 3.95E-02 
ZN-65 Not Detected -------- 1.53E-01 
ZR-95 Not Detected -------- 9.41E-02 

• 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881' Laboratory) * 
* 6-16-95 8:31:32 AM ·* 

:*:::::~::*:::~*::~:;;;:*****::::::::*:::~;:;::;~*****: 
****************~*~******************************~~**:J':*~~********* 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50045505 

MIXED GAMMA STANDARD 
Liquia -
WMAR. 

LOCO 
11-01-90 

6-16-95 
LAB02 

Each 
12:00:00 PM 

8:19:11 AM 

600 seconds 
606 seconds 

Cormnents: 

************************************************************************* 
Nuclide Activity 2S Error MDA 

(pCi/Each) 
---------- ------------- ----------- -------------

U-238 Not Detected -------- 2.61E+04 
TH-234 Not Detected -------- 5.28E+03 
U-234 Not Detected -------- L26E+05 
RA-226 Not Detected -------- 6.59E+03 
PB-.214 Not Detected -------- 7.61E+02 
BI-214 Not Detected -------- 6.83E+02 
PB-210 Not Detected -------- 6.80E+06 

TH-232 Not Detected -------- 2.15E+03 
RA-228 Not Detected -------- 2.99E+03 
AC-228 Not Detected -------- 1.89E+03 
TH-228 Not Detected -------- 4.02E+04 
RA-224 Not Detected -------- 3.37E+04 
PB-212 Not Detected -------- 3.09E+03 
BI-212 Not Detected -------- 2.77E+04 
TL-208 Not Detected -------- 5.43E+03 

U-235 Not Detected -------- 1.97E+03 
TH-231 Not Detected -------- 4.31E+03 
PA-231 Not Detected -------- 1.05E+04 
AC-227 Not Detected .................. 1.74E+04 
TH-227 Not Detected· -----·-- 2.57E+03 
RA-223 Not Detected -------- l.OOE+26 
RN-219 Not Detected -------- 3.23E+03 
PB-211 Not Detected -------- 9.75E+03 
TL-207 Not Detected -------- 2.28E+05 

.AM-241 1.01E+05 l.98E+04 6.78E+03 
PU-239 Not Detected -------- 2.27E+06 
NP-237 Not Detected -------- 3.00E+03 
PA-233 Not Detected -------- . 6. 72E+02 
TH-229 Not Detected -------- 2.41E+03 



[Summary Report] - Sample 

Nuclide Activity 
(pCi/Each) 

----------
_________ ... ___ 

AG-norn Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 3.34E+05 
CD-115 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 7.61E+03 
C0-58 Not Detected 
C0-60 7.77E+04 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 7.llE+04 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I-131 Not Detected 
IN-115m Not Detected 
IR-192 Not .. Detected 
K-40 Not:Detected 
LA-140 Not-Detected 
MN-54 Not-Detected 
MN-56 Not.,.;.Detected 
M0-99 Not:Detected 
NA-22 Not "':".Detected 
NA-24 Not Detected 
NB-95 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
BE-7 Not Detected 
RU-103 Not Detected 
RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SC-46 Not Detected 
SR-85 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TE-132 Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y-88 Not D~tected 
ZN-65 Not Detected 
ZR-95 ·Not Detected 

ID: 50045505 

28 Error 

-----------------------------------
--------
l.OlE+05 
----------------------------------------
9.76E+03 
--------
l. OlE+04 
----------------
9.17E+03 
------------------------------------------------
--------
--------------------------------------------------------
--------
--------
--------
--------
----------------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------
--------

MDA 

-------------
L 77E+05 
L 00E+26 
5.94E+02 
l. OOE+26 
l.29E+05 
l. OOE+26 
l.33E+06 
l.94E+l8 
l.23E+05 
l.67E+09 
l.57E+04 
5.76E+09 
5.56E+02 
5.57E+2l 
l.51E+03 
5.05E+02 
l. OOE+26 
3.63E+03 
2.43E+03 
2.35E+03 
2.54E+l4 
l.l6E+05 
2.50E+l3 
l.OOE+26 
l.OOE+26 
2.35E+09 
l.90E+03 
l. 00E+26 
1.72E+04 
l.OOE+26 
1. OOE+26 
8.79E+02 
l.OOE+26 
l.OOE+26 
l.OOE+26 
1. OOE+26 
1.21E+l3 
3.14E+l5 
8.08E+04 
l.OOE+26 
8.75E+l0 
3.76E+03 
5.75E+08 
2.68E+l0 
3.74E+07 
1. OOE+26 
l.OOE+26 
l.OOE+26 
l.OOE+26 
1_. 22E+07 
l.24E+OS 
5.63E+l0 

• 

• 

.. ) ._,, 



-

************************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program li.T!'.·I',.,J!l,.t,i :. n 
* Quality Assurance Report \.it1 111 ~•;·~: '' .... ~1 

\}\~ -I 

::::::·::::······· ... ···:~::~:: .. :::::::·:········ .. ······ ··n~!Jl~YtM~: 
QA File C:\GENIEPC\CAMFILES\LCS2.QAF 
Analyst FCD · 
Sample ID 50045505 
Sample Quantity 1.00 
Sample Date 11-01-90 
Measurement Date 6-16-95 

Each 
12:00:00 PM 

B: 19:11 AM 
Elapsed Live Time 600 seconds 
Elapsed Real Time 606 seconds 

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

AM-241 Activity 

CS-137 Activity 

C0-60 Activity 

Flags Key: LU 
SD 

= 
= 

UD= 
BS = 

9.682E-02 

6.922E-02 

7.661E-02 

Boundary Test 
Sample Driven 

1.067El-02 

5.598E-03 

6.054E-03 

N-Sigma 
User Driven N-Sigma 
Measurement Bias Test 

1.012E-01 < 

7.10BE-02 < 

7.818E-02 < 

(Ab = Above I Be = Below ) 
Test (In = Investigate, Ac = Action} 
Test (In = Investigate, Ac = Action) 

(In Investigate, Ac = Action) 



• 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tfr I- ~ k 
SNL Task Leader: d),~ 1Jy... 

SMO Project Coordinator: Pv; <:>s,;;;;f= 

ARCOC Lab 

D ~'ll-D 

0 2>7J '-1 
{)~(los-

Date Results Received: 

6NL 77/s
t I 

I I 

Preliminary: ______ _ 

Case Number: ~ <s.J-k 'fi;;o 

Org!Mail Stop: rrs-&--.;r. f ?> tJ_ 7 
Sample Ship Date:~ 

t.~),sf9~-
Lab ID ~(tt../'1-s--

::::.~l/-(p~ 

~()O <fS:s

~-OD<.f40 

Corrections Requested From Laboratory: ___ _;__ __ Requestor: ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date ofPreliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

-------

Signature: _______ _ 

Person 
Notified:, _______ _ 

Transmitted 1'111 , /} n 
To:_----'1----'--'--" 

1 /t ~::~_.,.~;/&.;.Jii:::..:z..<._../=--



• • -~-
- . <{1- / ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE +OF I __ ---

•ooococro••o.lf!J-Tcfl 6--al 'f& AR/CQC-LOJ~2_Q .. I 

Dept. No./Mail Stop: ~Z../t~1: ~7 .. 
rojectffask Manager:Z>-,~ri/~_LfLEL~U::-J;. __ 

P . IN .'Tfl.:J So;\ S· ~~;~OI.II.ft. -rojec arne .• o -·--~"P....,.- _r_u __ 

Record Center Code: AI:Q lUI? E.R 9 k_. 
logbook Rei No:. 0/ 2;2 ..---___ _ --SMO Reference No.: CE~e:f _________ , .Y 

Location Tech Area TA- I . . Reference LOV (available at SMO) ~~ 
B41 u: o VI 

"' z c 
Buildin f!;tg( 8 5""2- Room Ddsic;L. · -~ .!: $ "-8 "D " :; 

cij iij o.UOQ_ , 
Sample No . Fraction ER Sample 10 or ·c;, g. a: Dateffime Sample T Preser- E ~ tj E ~ :'! 

• Sample Location Detail .8 o w Collected Matrix ype vative '"8::!: c'l {: ~ 

.. - .... if:t 0 I&> -u ~ -- ('~ t../c<1/'i5 
'l. 2 s 6 c.. -o 5 ~ ld}" -61'-0 2.-Z.. -0 04-.• 4r 9(p lr..ftq fq 5. 8: [() s p 5('):)1'11 Nor'IC.. G <SA )( 

2 1. e 8 l-=7 -kJ ~ ITIOC!r...C:,P- oZ3-ros-5 B''P -q:o~ "/... 
•.::1 l;l SIB 8 - 0 15 lr-to'1t..- r;,.p. ou-oos- s 'Jf -/o:L! )( 

Lab 

-jj{ 

I ... 
.'l 

.') 

2. 2 e, 8 9 - 0 5 l·n oq c.- c:,p -ots·rn~-· 1-:r' z." •V II _,..,.~ 
I; . 1-- I ~ 

'"' 
-lt -./ 

A A 1--.. .. 0 1'-' 1'-' J -/0"11.- . -----,--, . -,-, ------- ---- :;~I I I c~ ·~2}hs I I I I I 10 I I I I I I I I I (r·· .. I/ 
t 2. ~ 9 0 - 0 5 tnD'!r. -&P- ou. -ooc;-s 5' I '1t. I J,,. /,...- •14:tr\ <:;. p 5:lo "" I .I. • ., • G. SA X 

IZ.2.g91 - () .5 frtN1t, -r~P -02.1'-001--S lt,/q" .v .,t...' -tS:<J..o +- ~ -!,. + + + X. 
-

1-1 I/ 

0 .--v ~ ....... , ... ···k'' .. ~,~~"'~··.,:Jwt•·'·""lf:·- . . RMMA Yes w No Ref. No. ~amj) 8 'f"r!lc. 11'lg,, · • ~;·;;· .. ·~· ~- .• n· ·> ·. ···1 Spec•allnstruct•ons/OC Requirements 
. ~t:f~t~'En ~~ei!lfiiil\i'fddi#lll :'f«/J-tlip·llr: ·· 

Sample Disposal Return to Client 0 Disposal by lab · 'e'ntiirli'clfir ;-r~· '; . i' ··ir-fliinl•~.iir·.~''" !ioh·. 

0 R ·h " A'»:i~ ;:'!'!l'iahru .. ~w• 
us ~l,;•nt!~;:,:.:-~,:~i; ~. ··.._. 

Sample 
ream 
~embersf~~~~~'~-=~~~--~~L£~~~~~----~~~JC~~~~ 

Date 

.. 
I. 

,A 
•~T 

"'' il 
·, j· i''f\ ~~~ ·. , '•''''' c\ j, • ' ' 
.6.hnn·--1 

~·· -;t"r•' : .; '! . 
,; . 

··u, r; -•:·::1:1 .. 

• h 'f : ·' II •. 

·. ~ !'1:.. : •'' 
., ......... .. 

Time Oro-1-!8 :L Date G/lfl({t" Time / t,.(f 4. Relinquished by Org. 

. Oro-_z..[j__ 1_ __ - Date~;{' /1..!"Time--)~ ff- 4. Received by --== . ~·- ----·-··-·--------- -- ------ -- --. 
Org._~(J Date ~oh5 Time 09 :3S 5. Relinquished by 

l.:_!'l~linqui~ed b~~ 
I. Received by ,7J(~ 

I 

l. Relinquished .. /.1-1( ? C,..._ 
i:fi;ceived ::;t?)"-:;::;::: Oro .. )jvL 771 J.- o;;;;{z;;zi;1ime C 53 )'"",s. Received by . Org. 

Date Time 
----··----·------·-
Date Time 

---------·---··--- -~ . --Or g. 

I. Relinauis _ ~~ ~ .• ---:::2- _2_•D·fJVL?2Ll oa_:_ejJii'[fi'r~--;;zq .>~ 6.!l~u;;q;;i;h.;;Jby Org. 

Date Time 
-----·---·- .. --- --·--

Date Time 
-·---~- -------·-·--· 

6. Received by Or\1. Dale Time 

iHITE • SMO Suspense Copy PINK- Field Copy 
I 



I 
{(It} .sandia National Laboratories 

.. Radiation Protection Sample Diagnostics 

Customer: D. 11 :ll(r / H- fled!.. 

Organization: T.!..-;.~~2. ___ _ 

Project Location: T....,:lt~-;-;-:1-1 ___ _ 

Pho'ne: '0 'f$' ... ot61 

Date Results Needed: L. • 2 >!, - "f h: 
Suspect Isotopes: 

Other Information: 

% 

H~~zards/Special Instructions: 
~~A~5rf0~ 
~·t~- S'Vs--bt6-l-

Requested Analysis 

Sample Analysis Request Form 
Page_L_of~ 

Date 6/zo/crs Time , --- ate ~ /u /7 5"' Time 0 l J J OCJ'?~ 

- a~.:!l-7> Time/ .Z:.!P Date df-t/fl Time Jtf en 

·- . - Date Time ____ Time ___ _ 
.. 

Rellnquis.y Date Time .ivedby Time--Date____ W' 



• 

• 

************************************************************************* 
'* Sandia National Laboratories . '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory) '* 
* 6-20-95 6:59:30 PM "* 
**'*******'**'***'*********************************************************** 

: Analyzed by: ~ t/zt/f J.,.. Reviewed by: ~ t. ;,_,! r> : 
****************~~********************************~*J'*******J********* 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022886-05 
Lab Sample ID 50046901 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

625.000 
6-19-95 
6-20-95 

LAB02 

gram 
8:20:00 AM 
6:25:36 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- --------------
U-238 Not Detected -------- 6.46 
TH-234 Not Detected -------- 1.58 
U-234 Not Detected -------- 2.41E+Ol 
RA-226 Not Detected -------- 1.53 
PE-214 8 ,37E-01 l. 56E-01 l.03E-01 
BI-214 6.84E-01 . 1.38E-01 l.06E-01 
PB-210 Not Detected ·-------- 4.06E+02 

TH-232 7.91E-01 2. 6.8E-01 3.14E-01 
RA-228 6.41E-Ol 3.74E-01 2.80E-01 
AC-228 .Not Detected -------- 4.05E-01 
TH-228 7.23E-01 3.32E-01 8.81E-01 
RA-224 2.15 6.02E-01 8.76E-01 
PB-212 8.55E-01 l..81E-01 8.44E-02 
BI-212 8.20E-01 4.59E-01 6.36E-01 
TL-208 7.62E-01 l.. 82E- 01 l. 70E-Ol. 

U-235 Not Detected -------- 4.43E-01 
TH-231 Not Detected -------- 1.16 
PA-231 Not Detected -------- 2.61 
AC-227 Not·Detected -------- 3.40 
TH-227 Not Detected --------- 7.43E-01 
RA-223 Not Detected -------· 4.04E-01 
RN-219 Not Detected -------- 5.41E-01 
PB-211 Nbt Detected -------- 1.26 
TL-207 Not Detected -·------ 2.51E+01 

AM-241 Not Detected ---·---- 9.90E-01 
PU-239 Not Detected -------- 5.38E+02 
NP-237 Not Detected ...................... 7.52E-01 
PA-233 Not Detected -------- l.l.BE-01 
TH-22·9 Not Detected -------- 5.73E-01 



[Summary Report] - Sample ID: 50046901 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------AG-l10m Not Detected -------- 5.97E-02 

AR-41 Not Detected -------- 3.42E+04 
BA-133 Not Detected -------- 1.30E-01 
BA-140 Not Detected -------- 2.25E-Ol. 
CD-109 Not Detected -------- 2.58 
CD-115 Not Detected -------- 2.02E-01 
CE-:139 Not Detected -------- 5.98E-02 
CE-:141 Not Detected -------- 1.03E-01 
CE-144 Not Detected -------- 4.77E-01 
C0-56 Not Detected -------- 6.73E-02 
C0-57 . Not Detected -------- 6.35E-02 
C0-58 Not Detected -------- 6.30E-02 
C0-60 Not Detected -------- 6.1BE-02 
CR-51 Not Detected -------- 4.63E-01 
CS-134 Not Detected -------- 1.03E-Ol 
CS-137 Not Detected ·------- 6.60E-02 
CU-64 Not Detected -------- 8.42E+01 
EU-152 Not Detected -------- 4.70E-01 
EU-154 Not Detected -------- 3.63E-01 
EU-155 Not Detected -------- 2.86E-Ol 
FE-59 Not Detected -------- 1.2BE-01 
GD-153 Net Detected -------- 2.25E-Ol 
HG-203 Not Detected -------- 6.16E-02 
I-131 Not Detected -------- 6 .:21E-02 
IN-l15m Not Detected 

.., _______ 
2.64E+Ol 

IR-192 Not Detected -------- 5.29E-02 
K-40 1.47E+Ol 2.27 5.75E-Ol • LA-.140 Not Detected -------- 1.36E-Ol. 
MN-54 Not Detected -------- 6.27E-02 
MN-56 Not Detected .-------- 6.85E+02 
M0-99 Not Detected -------- 6.66E-01 
NA-22 Not Detected -------- 8.51E-02 
NA-24. Not Detected -------- 3.29E-01 
NB-95 Not Detected -------- 4.53E-01 
ND-147 Not Detected -------- 4.57E-Ol 
NI-57 Not Detected -------- l.78E-Ol 
BE-7 Not Detected -------- S.BE-01 
RU-103 Not Detected -------- 5.54E-02 
RU-106 Not Detected -------- 5.51E-01 
SB-122 Not Detected -------- 1.14E-Ol 
SB·l24 Not Detected .................... 6.48E-02 
SB-125 Not. Detected ................. -- 1.6SE-01 
SC-46 Not Detected ...... -........ -- 1.04E-Ol 
SR-85 Not Detected -------- 7.49E-02 
TA-182 Not Detected ................... 3.10E-Ol 
TA-183 Not Detected ..................... 1.04 
TE-132 Not Detected 

_, _______ 
7.39E-02 

TL-201 Not Detected .................. 4.12E·Ol 
XE·l33 Not Detected -------- 4.11E-Ol 
Y-88 Not Detected .................... 6.43E-02 
ZN-65 Not Detected -------- 2.08E-Ol 
ZR-95 Not Detected .. - ........ -.. - l.llE- 01 



• 

• 

***********************************************************************~* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 
* 6-20-95 7:38:46 PM . ·'* 
************************************************************************* 

: Analyzed by: ~ t./:L,j-~ i' Reviewed by:~ ~ ;L / f r- : 
****************~*~*****************************~~***************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022887-05 
Lab Sample ID 50046902 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

804.000 
6-19-95 
6-20-95 

LAB02 

gram 
9:05:00 AM 
7:04:50 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.93 
TH-234 1.02 5.75E-01 8.35E-01 
U-234 Not Detected -------- 2.07E+01 
RA-·226 1.92 7.62E-01 1.04 
PB-214 8.69E-01 1.41E-01 7.94E-02 
BI-214 7.28E-01 1.32E-01 8.40E-02 
PB~210 Not Detected ·-------- 3.43E+02 

TH-232 5.25E-01 2.40E-01 3.33E-01 
RA-228 6.93E-01 2.57E-01 1.94E-01 
AC-228 6.28E-01 1.94E-01 2.24E-01 
TH-228 9.19E-01 4.32E-01 8.91E-01 
RA-224 Not Detected -------- 7.34E-01 
PB-212 7.73E-01 1.53E-01 6.38E-02 
BI-212 8.92E-01 4.09E-01 5.36E-01 
TL-208 7.20E-01 1.59E-01 1.39E-01 

U-235 Not Detected -------- 4.14E-01 
TH-231 Not Detected -------- 1.04 
PA-231 Not Detected -------- 2.34 
AC-227 Not Detected -------- 3.03 
TH-227 Not Detected -------- 6.35E-01 
RA-223 Not Detected -------- 3.57E-01 
RN-219 Not Detected -------- 4.89E-01 
PB-211 Not Detected ..................... 1.07 
TL-207 Not Detected --·----- 2.41E+01 

AM-241 Not Detected ..................... 9.78E-01 
PU-239 Not Detected -------- 4.73E+02 
NP-237 Not Detected -------- 6.72E-01 
PA-233 Not Detected -------- .·1.02E·01 
TH-229 Not Detected -------- 5.01E-01 



[Summary Report] - Sample ID: 50046902 

Nuclide Activity 2S Error MDA e (pCi/gram) 
---------- ------------- ----------- -------------

AG-l.l.Om Not Detected -------- 4.98E-02 
AR-41 Not Detected -------- 3.2l.E+04 
BA-133 Not Detected -------- l..15E-Ol. 
BA-140 Not Detected -------- 1.96E-Ol. 
CD-109 Not Detected -------- 1.56 
CD-l.l.S Not Detected -------- l.. 66E-01 
CE-139 Not Detected -------- 5.46E-02 
CE-141 Not Detected -------- 9.47E-02 
CE-144 Not Detected -------- 4.08E-01 
C0-56 Not Detected -------- 5.96E-02 
C0-57 Not Detected -------- 5. 64'E- 02 
co-sa Not Detected -------- 5.26E-02 
C0-60 Not Detected -------- 6.33E-02 
CR-51 Not Detected -------- 4.10E-01 
CS-134 Not Detected -------- 9.01E-02 
CS-137 Not Detected -------- 5.79E-02 
CU-64 Not Detected -------- 8.86E+01 
EU-152 Not Detected -------- 4.14E-01 
EU-154 Not Detected -------- 3.07E-01 
EU-155 Not Detected -------- 2.59E-01 
FE-59 Not Detected -------- l..23E-01 
GD-153 Not Detected -------- 2.06E-Ol. 
HG-203 Not Detected -------- 5.33E-02 
I-131 Not Detected -------- 5.02E-02 

·.IN-115m Not Detected -------- 2.13E+01 
. IR~'192 Not_Detected -------- 4.82E-02 
K-40. 1AOE+01 2.12 5.31E-01 -) r.A..;.140 Not 'Detected -------- 1.16E- 01 

·MN-54 Not·Detected -------- 5.43E-02 
·:''·MN-'56 Not.:;Detected -------- 5.90E+02 

M0-99 Not. Detected -------- 6.11E-01 
NA-22 Not 'Detected -------- 7.51E-02 
NA-24 Not Detected -------- 2.91E-01 
NB-95 Not Detected - 3.86E-01 --------
ND-147 Not Detected -------- 3.72E-01 
NI-57 Not Detected -------- 1.67E-Ol 
BE-7 Not Detected -------- 4.24E-01 
RU-103 Not Detected -------- 4.46E-02 
RU-106 Not Detected -------- 4.67E-01 
SB-122 Not Detected -------- l.OOE-01 
SB-124 Not Detected -------- 5.22E-02 
SB-125 Not Detected -------- 1. SlE-01 
SC-46 Not Detected -------- 8.99E-02 
SR-85 Not Detected -------- 6.63E-02 
TA-182 Not Detected -------- 2.67E-01 
TA-183 Not Detected -------- 1. OJ. 
TE-132 Not Detected -------- 6.20E-02 
TL-201 Not Detected -------- 3.92E-01 
XE-133 Not Detected -------- 3.66E-01 
Y-BB Not Detected -------- 4.79E-02 
ZN-65 Not Detected -------- 1. 79E- 01 
ZR-95 Not Detected -------- 9.24E-02 

.) 



• 
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************************************************************************* 
'* Sandia National Laboratories . '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory) '*. 
'* 6-20-95 8:18:53 PM "' 
*********************'**************************************************** 

:Analyzed by:~ t/'-~/rr Reviewed by: --n 1/z.t/<J.J : 
****~****'****'*~******************************'*~****'************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022888-05 
Lab Sample ID ~0046903 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

901.000 
6-19-95 
6-20-95 

LAB02 

gram 
10:45:00 AM 

7:44:55 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.37 
.TH-234 Not-Detected -------- 6.93E-01 

. U-234. Not Detected -------- 2.09E+01 
RA-226 . 2.10 7.94E-01 1.08 
PB-214 7.97E-01 l.44E-01 l.01E-01 
BI-214 . 6. 61E- 01 l.23E-01 8.77E-02 
PB-210 Not Detected ·-------- .3.32E+02 

TH-232 5.61E-01 2.26E-01 3.00E-01 
RA-228 5.13E-01. 2.80E-01 4.06E-01 
AC-228 7.67E-01 i.84E-01 l.60E-01 
TH-228 l. 06 3.38E-01 7.88E-01 
RA-224 2.06 5.34E-01 7.62E-01 
PB-212 7.73E-01 1.75E-01 6.91E-02 
BI-212 8.93E-01 4.22E-01 5.73E-01 
TL-208 7.12E-01 1.48E-01 l.13E-01 

U-235 Not Detected -------- 4.03E-01 
TH-231 Not Detected -------- 9.86E-01 
PA-231 Not Detected -------- 2.13 
AC-227 Not Detected -------- 2.91 
TH-227 Not Detected --·----- 5.97E-01 
RA-223 Not Detected -------- 3.38E-01 
RN-219 Not Detected -------- 4.57E-01 
PB-211 Not Detected -------- 1.10 
TL-207 Not Detected -------- 2.27E+01 

AM-241 Not Detected -------- 8.67E-01 
PU-239 Not Detected ---·---- 4.55E+02 
NP-237 Not Detected -------- 6.34E-01 
PA-233 Not Detected ....................... 9.27E-02 
TH-229 Not Detected ...................... 5.06E-01 



[Summary Report] - Sample ID: 50046903 

Nuclide Activity 
(pCi/gram} 

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

2S Error 

AG-110m Not Detected --------
AR-41 Not Detected --------
BA-133 Not Detected --------
BA-140 Not Detected --------
CD-109 Not Detected --------
CD-115 Not Detected --------
CE-139 Not D~tected --------
CE-141 Not Detected --------
CE-144 Not Detected --------
CQ-56 Not Detected -·------
C0-57 Not Detected -------~ 
C0-58 Not Detected --------
C0-60 Not Detected --------
CR-51 Not Detected --------
CS-134 Not Detected --------
CS-137 Not Detected --------
CU-64 Not Detected --------
EU-152 Not Detected --------
EU-154 Not Detected --------
EU-155 Not Detected --------
FE-59 Not Detected --------
GD-153 Not Detected --------
HG-203 Not Detected --------

-- -- -1~1-3-J:- ___ NcrrDet:ected---~~--~~c:.~ .:-:-:-:-:--
IN-115m Not Detected --------
IR-192 Not Detected --------
K-40 1.55E+01 2.27 
LA~1.40 Not Detected --------
MN-54 Not Detected --------
MN-56 Not Detected --------
M0-99 Not Detected --------
NA-22 Not Detected --------
NA-24 Not Detected --------
NB-95 .Not Detected --------
ND-147 Not Detected --------
NI-57 Not Detected --------
BE-7 Not Detected --------
RU-103 Not Detected --------
RU-106 Not Detected --------
SB-122 Not Detected --------
SB-124 Not Detected --------
SB-125 Not Detected --------
SC-46 Not Detected --------
SR-85 Not Detected --------
TA-182 Not Detected --------
TA-183 Not Detected --------
TE-132 Not Detected --------
TL-201 Not Detected --------
XE-133 Not Detected --------
Y-88 Not Detected --------
ZN-65 Not Detected --------
ZR-95 Not Detected --------

MDA 

4.73E-02 
2.03E+04 
1. 06E- 01 
l.SOE-01 
2.12 
1.56E-01 
5.29E-02 
9.51E-02 
3.93E-01 
5.31E-02 
5.11E-02 
5.02E-02 
6.08E-02 
4.11E-01 
8.04E-02 
5.52E-02 
7.73E+01 
3.97E-01 
2.93E-01 
2.39E-01 
1.13E-01 
2.06E-01 
5.04E-02 
4.98E-02 
1. 75E+Ol 
4.60E-02 
3.89E-Ol 
1.08E-01 
5.76E-02 
4.03E+02 
S.SSE-01 
7.44E-02 
2.36E-Ol· 
3.58E-01 
3.50E-01 
1.48E-01 
3.87E-Ol 
4.29E·02 
4.38E-Ol 
9.33E-02 
4.87E-02 
1.35E-01 
8.84E-02 
6.11E-02 
2.62E-01 
9.05E-Ol 
6.12E-02 
3.37E-Ol 
3.30E-Ol 
4.37E-02 
1.73E-01 
9.65E-02 

-· 

.) 



e 

* 
* 
* 

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

6-23-95 11:49:37 AM ~-
*************** *************************************~****************** 

* Analyzed by: ~ .3/? S Reviewed by: ~- (z. ( /r J" * * Cd (:,/ ~- * 
**************~~~~~~* ************************* * **************** 

Customer 
Customer Sample ID 
Lab Sample ID 

D.MILLER/E.RANKIN (7582/SMO) 
022903-05 

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

50047603 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

643.000 
6-2l-95 
6-23-95 

LAB02 

gram 
12:48:00 PM 
11:15:28 AM 

1800 seconds 
l801 seconds 

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

Nuclide Activity 2S Error MilA 
(pCi/gram) 

---------- --------·---- ----------- -------------
U-238 Not Detected -------- 6.52 
TH-234 Not Detected -------- 1.55 
U-234 ._Not Detected -------- 2.43E+01 
RA-226. 1.42 -7.63E-01 1.11 
PB-214 8.59E-Ol. 1.69E-01 l.4lE-01 
BI-2l4 ·6.83E-01 1.38E-01 l. 09E-01 -

- •· '.: r: .PB-210 .-·Not Detected -------- · ··4.10E+02 

TH-232 6.53E-Ol 2.64E-Ol 3 .45E-Ol 
RA-228 6.45E-Ol 2.58E-01 3.19E-01 
AC-228 Not Detected .. ;.; ............. 3.95E-01 
TH-228 8.03E-01 4.84E-01 l.05 
RA-224 2.03 5.70E-01 8.34E-01 
PB-2l2 7.89E-01 1.83E-01 7.83E-02 
BI-212 8.36E-01 4.63E-01 6.42E-Ol 
TL-208 7.39E-Ol 1.70E-01 l.44E-01 

U-235 Not Detected -------- 4.65E-01 
TH-231 Not Detected -------- 1.13 
PA-231 Not Detected -------- 2.66 
AC-227 Not Detected -------- 3.45 
TH-227 Not Detected -------- 7.17E-01 
RA-223 Not Detected -------- 4.04E-01 
RN-219 Not Detected -------- 5.82E-01 
PB-211 Not Detected .................. 1.28 
TL-207 Not Detected -------- 2.56E+01 

AM-241 Not Detected -------- 1.00 
PU-239 Not Detected -------- 5.45E+02 
NP-237 Not Detected -------- 7.38E-01 
PA-233 Not Detected -------- l.11E-01 
TH-229 Not Detected -------- 5.94E-01 



[Summary Report] - Sample l:D: 50047603 

Nuclide Activity 2S Error MDA --· (pCi/graml 
---------- ------------- ----------- -------- .. ----
AG-~~Om Not Detected -------- S.99E-02 
AR-41 Not Detected -------- 3.S6E+06 
BA-133 Not Detected -------- l.30E-01 
BA-140 Not Detected -------- 2.26E-01 
CD-109 Not Detected -------- 2.46 
CD-115 Not Detected -------- 2.31E-01 
CE-139 Not Detected -------- 6.34E·02 
CE-141 Not. Detected 

_____ .. __ 
l.O?E-01 

CE-144 Not Detected -------- 4.77E-01 
C0-56 Not Detected -------- '7.20E-02 
C0-57 Not Detected -------- 6.01E-02 
co-sa Not Detected -------- 6.64E·02 
C0-60 Not Detected -------- 7.27E-02 
CR-51 Not Detected -------- 4.75E-01 
CS-134 Not Detected -------- 9.94E-02 
CS•B7 Not Detected -------- 6.70E-02 
CU-64 Not Detected -------- 1.4SE+02 
EU-152 Not Detected -------- 4.69E-01 
EU-154 Not Detected -------- 3.85E-Ol 
EU-155 Not Detected -------- 2.B9E·Ol 
FE-59 Not Detected -------- l.60E-01 
GD-153 Not Detected -------- 2.36E-Ol 
HG-203 Not Detected -------- 6.15E-02 
I-131 Not Detected -------- 6.14E-02 
IN -115m ___ , __ • Not Detected -------- 1.74E+02 

. ~ ... IR-192: .. :<L~ot Detected -------- 5.52E-02 
K-40 .-,·;::,:,.::-- ·. -.1.67E+01- 2.54 ?.lOE-01 
LA-.140 ·Not Detected l.39E-01 •• -------- .) MN-54 --.. -Not Detected -------- 6.7SE-02 

· MN-56 -<~~'.:.?;' .. :Not- Detected<;,..- --------. 2.02E+04 
M0-99- · · · ·Not Detected -------- 8 .19E- Cll 
NA-22 Not Detected -------- B.46E-02 
NA-24 Not Detected -------- 5.60E-01 
NB-95 ·Not Detected --------- 4.B2E·O~ 
ND-147 Not Detected -------- 4.23E-01 
NI-57 Not Detected -------- 2.31E-01 
BE-7 Not Detected -------- 4.96E-Ol 
RU-103 Not Detected -------- 5.30E-02 
RU-106 Not Detected -------- 5.75E-Ol 
SB-122 Not Detected 

__ ,.. _____ 
1.34E-01 

SB-124 Not Detected -------- 6.37E-02 
SB-125 Not Detected -------- l. 74E-01 
SC-46 Not Detected -------- l.05E-Ol 
SR-85 Not Detected -------- 7.9SE-02 
TA-182 Not Detected -------- 3.12E-01 
TA-183 Not Detected -------- 1.12 
TE-132 Not Detected -------- 8.30E-02 
TL-201 Not Detected -------- 4.74E-Ol 
XE-133 Not Detected -- .. ----- 4.6SE-Ol 
Y-88 Not Detected -------- 5.59E-02 
ZN·65 Not Detected -------- 2.07E-01 
ZR-95 Not Detected -------- 1.16E- 01 

.. · ... 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-23-95 12:30:41 PM _·* 
:**************t::***************~:t*****************************A**i********: 

* Analyzed by: f) /) ,{l~ /,_5 Reviewed by: --v?' ( U Si * 
**************** . *~*~***:,(~************.*****/*?'**** * ********* 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022904-05 
Lab Sample ID 50047604 

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

.. 
MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

862.000 
6-21-95 
6-23-95 

LAB02 

gram 
2:15:00 PM 

11:5'6:24 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.39 
TH-234 Not Detected -------- 1.30 
U-23~ .... Not Detected. -------- 2.04E+01 
RA~22_6-.f';~- · 1.-80- :. 8.63E-Ol 1.25 
PB-.214 6.58E-01 1. 27E-01 1.01E-01 
BI-214 5.90E~01 1.14E-01 8.64E-02 
PB~21D·-" ··~ -·Not Detected -------- ... 3.23E+02 

TH-232 4.68E-01 2.64E-01 3.89E-01 
RA-228 5.99E-01 2.34E-01 2 .96E-01 
AC-228 7.54E-01 2.10E-01 2.30E-01 
TH-228 6.50E-01 3.28E-01 6.83E-01 
RA-224 Not Detected -------- 6.88E-01 
PB-212 6.61E-01 1.35E-01 6.51E-02 
BI-212 7.35E-01 4.14E-01 5.89E-01 
TL-208 5.32E-01 1.27E-01 1.17E- 01 

U-235 Not Detected -------- 3.97E-01 
TH-231 Not Detected -------- 9.47E-01 
PA-231 Not Detected -------- 2.07 
AC-227 Not Detected -------- 2.87 
TH-227 Not Detected -------- 5.85E-01 
RA-223 Not Detected -------- 3.42E-01 
RN-219 Not Detected -------- 5.68E-01 
PB-211 Nqt Detected -------- 1. 06 
TL-207 Not Detected -------- 2.44E+Ol 

AM-241 Not Detected -------- 8.51E-01 
PU-239 Not Detected -------- 3.17E+02 
NP-237 Not Detected -------- 6.30E-01 
PA-233 Not Detected -------- 9.84E-02 
TH-229 Not Detected -------- 4.99E-01 



[Summary Report] - Sample ID: 50047604 

Nuclide . Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.28E-02 
AR-41 Not Detected -------- 2.58E+06 
BA-133 Not Detected -------- 1.02E-01 
BA-140 Not Detected -------- 1.98E-01 
CD-109 Not Detected -------- 2.33 
CD-115 Not Detected -------- 1. 86E-01 
CE-139 Not Detected -------- 5.24E-02 
CE-H1 Not Detected -------- 9.04E-02 
CE-144 Not Detected -------- 4.01E-01 
C0-56 Not Detected -------- 5.60E-02 
C0-57 Not Detected -------- 5.36E-02 
co-sa· Not Detected -------- 5.19E-02 
C0-60 Not Detected -------- 5.91E-02 
CR-51 Not Detected -------- 3.82E-01 
CS-134 Not Detected -------- 8.13E-02 
CS-137 Not Detected -------- 6.08E-02 
CU-64 Not Detected -------- 1.48E+02 
EU-152 Not Detected -------- 3.86E-01 
EU-154 Not Detected -------- 2.94E-01 
EU-155 Not Detected -------- 2.48E-01 
FE-59 Not Detected -------- 1.20E-01 
GD-153 Not Detected -------- 2.00E-01 
HG-203 Not Detected -------- 5.03E-02 
I-131 Not Detected -------- 5.15E-02 
IN-115m Not Detected -------- 1.25E+02 

· IR-192 Not Detected -------- 4.62E-02 
K-,40 1.98E+01 2.85 4.51E-01 
L.A.:..l40 Not Detected -------- 1.28E-01 • MN-54 Not Detected -------- 5.35E-02 j 

· MN-.56 Not Detected -------- 1.28E+.04 ~,,.Mo~99 Not Detected -------- 6.82E-01 
NA-22 Not Detected -------- 7.86E-02 
NA-24 Not Detected -------- 4.65E-01 
NB-95 Not Detected -------- 3.92E-01 
ND-147 Not Detected -------- 3.57E-01 
NI-57 Not Detected -------- 1.80E-01 
BE-7 Not Detected -------- 3.91E-01 
RU-103 Not Detected -------- 4.49E-02 
RU-106 Not Detected -------- 4.76E-01 
SB-122 Not Detected -------- 1.13E-01 
SB-124 Not Detected ----·--- 5.00E-02 
SB-125 Not Detected -------- 1.43E-01 
SC-46 Not Detected -------- B.BSE-02 
SR-85 Not Detected -------- 6.40E-02 
TA-182 Not Detected -------- 2.64E-01 
TA-183 Not Detected -------- 9.51E-01 
TE-132 Not Detected ..................... 6.93E-02 
TL-201 Not Detected -------- 3.98E-Ol 
XE-133 No't Detected -------- 4.01E-01 
Y-88 Not Detected -------- 4.86E-02 
ZN-65 Not Detected -------- 1.74E-Ol 
ZR-95 Not Detected -------- 9.89E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6~23-95 1:35:30 PM ., 
:**************~*********~*****;;******************:.;:;::***********/:***~***::**: 

* Analyzed by: B.3J9'\ Reviewed by: ~ 2.( ~ 1 * 
**************** ** ******~**************** * ********* ******* 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50047605 

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

MIXED GAMMA STANDARD 
Liquid -
WMAR 

1.000 
11-01-90 

6-23-95 
LAB02 

Each 
12:00:00 PM 
1:18:50 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 2.62E+04 
TH-234 . Not Detected -------- 5.22E+03 
U-'234 · Not l)etected -------- 1.22E+05 

.RA-.226 · · Not ·Detected -------- 6.6lE+03 
·-pB.:;;z14 ·Not Detected -------- 7.55E+02 
BI-·214 Not Detected -------- 6.55E+02 

"·PB"'210 Not Detected .--- --- -- 6.88E+06 

TH-'232 Not Detected -------- 2.18E+03 
.RA~229· Not Detected -------- 3.00E+03 
AC"228 Not ·Detected -------- 1.84E+03 
TH-228 Not Detected -------- 4.03E+04 
RA-224 Not Detected -------- 3.26E+04 
PB-212 Not Detected -------- 3.01E+03 
BI-212 Not Detected -------- 2.73E+04 
TL-208 Not Detected -------- 5.50E+03 

U-235 Not Detected ................ 1.98E+03 
TH-231 Not Detected -------- 4.34E+03 
PA-231 Not Detected -------- l. 04E+04 

"AC-227 Not Detected -------- 1.71E+04 
TH-227 Not Detected -------- 2.57E+03 
RA-223 Not Detected -------- l.OOE+26 
RN-219 Not Detected -------- 3.22E+03 
PB-211 Not Detected -------- 9.84E+03 
TL-207 Not Detected ------·- 2.33E+OS 

AM-241 9.72E+04 1.89E+04 6.89E+03 
PU-239 Not Detected -------- 2.25E+06 
NP-237 Not Detected ............... ,.. 3.05E+03 
PA-233 Not Detected -------- 6.71E+02 
TH-229 Not Detected -------- 2.40E+03 



[Summary Report] - Sample ID: 50047605 

Nuclide Activity 2S Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------AG-1l.Om Not Detected -------- l.BOE+05 

AR-41 Not Detected -------- l.OOE+26 
BA-133 Not Detected -------- 5.95E+02 
BA-140 Not Detected -------- l. OOE+26 
CD-109 3.35E+05 8.42E+04 9.21E+04 
CD-115 Not Detected -------- l.OOE+26 
CE-139 Not Detected -------- l.39E+06 
CE-141 Not Detected -------- 2.25E+l8 
CE-144 Not Detected -------- l.23E+05 
C0-56 Not Detected -------- 1. 72E+09 
C0-57 Not Detected -------- 2.09E+04 
C0-58 Not Detected -------- 6.04E+09 
C0-60 7.71E+04 l.OOE+04 6.16E+02 
CR-51 Not Detected -------- 6.70E+2l 
CS-134 Not Detected -------- l.52E+03 
CS-137 7.llE+04 9.1BE+03 4.26E+02 
CU-64 Not Detected -------- l. OOE+26 
EU-152 Not Detected -------- 3.55E+03 
EU-154 Not Detected -------- 2.42E+03 
EU-155 Not Detected -------- 2.36E+03 
FE-59 Not Detected -------- 2.84E+l4 
GD-153 Not Detected -------- l.l8E+05 
HG-203 Not Detected -------- 2.70E+l3 
I-131 Not Detected -------- l. OOE+26 
IN-115m ··Not ·:.Detected -------- l..OOE+26 
IR-192 . · Not .:Detected -------- 2.56E+09 
K-40 ··Not :.metected -------- 1.77E+03 

. LA-,3.40 · · NotiDetected -------- 1. 00E+26 

-~ MN-54 ·Not ·Detected -------- l..76E+04 
- MN-56 · ··Not c; Detected .----·---- l.OOE+26 

M0-99 · Not·:.;Detected -------- l.OOE+26 
. NA-22 Not'·~Detected -------- 9.11E+02 
NA-24 .Not Detected -------- l.OOE+26 
NB-95 Not Detected -------- l.OOE+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- l.34E+13 
RU-103 Not Detected -------- 3.64E+15 
RU-106 Not Detected -------- 8.39E+04 
SB-122 Not Detected -------- 1.00E+26 
SB-124 Not Detected -------- 9.60E+10· 
SB-125 Not Detected -------- 3.7BE+03 
SC-46 Not Detected -------- 6.01E+08 
SR-85 Not· Detected -------- 2.85E+l.O 
TA-182 Not Detected --·----- 3.86E+07 
TA-183 Not Detected -------- l.OOE+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- l.OOE+26 
XE-133 Not Detected -------- 1.00E+26 
Y- 88 Not Detec.ted -------- l.l4E+07 
ZN-65 Not Detected ------- ... 1.25E+05 
ZR-95 Not Detected 

__ ... _____ 
6.23E+10 



• 

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

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

Parameter 

6-23-95 1:44:26 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
MEC 
50047605 

1.00 
11-01-90 

6-23-95 

Each 
12:00:00 
1:18:50 

600 seconds 
606 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ----------- --------------------
AM-241 Activity 9.770E-02 3 .512E-03 9. 723E-02 < c:.v~L /'1: 
CS-137 Activity 6.968E-02 2 .471E-03 7.113E-02· < ~ -~" -. . > 

.C0-60 Activity 7.701E-02 2.588E-03 7.653E-02 < > 

Fl.ags Key: LU = Boundary Test (Ab Above I Be Below ) 
.. SD Sample Driven N-Sigma Test (In Investigate, Ac Action) 

UD User Driven N-Sigma Test (In = Investigate, Ac = Action) 
BS = Measurement Bias Test (In = Investigate, Ac Action) 

Reviewed by: 



• 

• 

• 

' 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: 1ft Z:.. P114 '!::oP-!1: 

SNL Task Leader: /[); f / er-

SMO Project Coordinator: Pr..)l'":;,~ 

ARCOC 

D ~7d-J 

o::,7d-s

D'37~~ 

Lab 

Date Results Received: 

Preliminary:_· ----------

l( 

Case Number: ~~ l{DO 

Org/Mail Stop: 755s +;b 3. '-/ 7 
Sample Ship Date: ~f.J.:;../9s

~ ~~/7'!>-
Lab ID (.,/ ~;/9 s-

s-oot.f77 

S""Cll l../-7{p 

S'e>oL/72 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

l 

Wh 

Reviewer: 

Signature:. _______ _ 

Person 
Notified: _______ _ 

Transmitted • fk.,. 
To: ff}r. 

Filed In 
Record Center: .f1L .A 

·~.~~-
Comments: _____________________________________ _ 



• (;(j!J 
4 

ANALYSIS REQUEST AND CHAIN OF CUSTODY ·[--_______ ____________ . 
2001COCI99<t 5 7 7 AR/COC- _Q3_7.2]_ ____ . I 

PAGE _l_OF 
,. 

--l'l, !."::l. A-t Conlracl Nu.:~:!--

~~~~=r~~~rT 
~ 1 N 1M 'I Sl ·:f'n0'--1' •rrT T S . I"'Stilp"'(l>·•~·""''"~-.:-; 1 t~ 

,;:c~rr.:·k :~na::,; b. i;A;~cTH,-.E\-II.(__k. _____ £~.~~~;J~ybiil~!ji!~:*:fjf ij:§-:,t~:"iiJ\u.··~ 1 1 1 

Projecl Name: lA: I . _j\ -~ffi~U'm•d Lab Conlacl: At'\l~_ti\. ___ ~ ____ _ 
Record Center Code: .bD..S.._I?O_ ~~--j~- lab Destination: _'1:±l5_.i,;:==---~•MS Dilllo: Sanoia Nalionallabora INies 

logbook Rei No: _QL3.3 - SMO Contaci/Phone: _D__,_:_~r:\!<...L~.u2J:\I;a ®to.¥ &Wier Services Deparlmenl .J _.....----- M . P.O. Box5800 MS 0154 Ul 
SMO Reloronco No.: C. F.OQ~'j ______ ----- ___ Send Re or1 to SMO ])t.~r.b- _c:~- __ AI""""'""'· NM 87185-0154 ~j 

Location Tech Area _T.LCA._-..:.1 ____ _ 
~ 0 . .,u. z 

Buildin B9o Room Q;f-~J.v ·1§ .!: 
.!: -6 

! 
iii 

Sample No. • Fraction ER Sample ID or 
Sample location Detail OJ il" I rr .X Q w 

Datemme 
Collected 

Container 

Sam~le I T pe l, lumJ Preser· 
M atnx Y lv 0 '1 vative 

c .g..,, .. 
0 -~ -6 c. .. 

=.,Ea. 
8=t :~ 

..;( 

"2, 
~I 
<i 
~ 

,lzl21'11olsl-lo ls~nefl(p~G.P-o~-~--~ h1'~ ''I"'& k.ttJqs/a:?o I s P ~~MI ltJor-IE. I G Mll',_ 
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-·c:c.. 
~/••/a, 

llzl-z.l9h lZ-l-lols~ncR~o-~P·04:.~s-.sl5'2.'' l'H Vz-z/~slt~:,ol S l f l~lhJbtJE I G I SA I X 
1- I 

1-

1-

1-

~MMA 0 Yes f3"No Ref. No. 

t. Relinquished by Org.f-51ft Date6.hzAS" Time 1f15 _ 4. Relinquished by 

~eceived by .----::?' .,£. . ' ~- Org. :JS/3 Date p~t_~~4. Received by _ 

, lr.J;""'~L_L~"!..~1Y1r Oat'!? -•• i:VJ!jrn& //:/)~ 5. Relinquished by 
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_.,ece1ved bJd';:;//~- Orofnq "') )/_/ Dalf{ -.:li~JY ____ 6._Rece1ved by 
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tl1 Sandia National Laboratories 
Ril~lation frotectlon Sample Diagnostics 

Customer: 

Organization: 

Project Location: 
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Date Results Needed: 

Suspect Isotopes: 

Other Information: 
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Relinquished by Date Time Received by bate Time ___ _ 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-26-95 10:30:42 AM ·* 
************************************************************************* 

: Analyzed by:~() 1/ 'Lb i.'S Reviewed by: 0..---;r·· h.lz..tf I : 
**************** ~*~~_~*****************~*~*****~~******** 
Customer : D.MILLER/E.~ (7582/SMO) 
Customer Sample D : 022905-05 . 
Lab Sample ID 50047901 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

836.000 
6-22-95 
6-26-95 

LAB01 

gram 
8:30:00 AM 
9:56:34 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

----------- ------------- ----------- -------------
·;· ·' U-238 Not Detected -------- 2.29 

.· .TH-234 ~--.9.82E-01 4.17E-Ol 5.54E-01 

:_:~-~~/-:<~~~~6 .. ··Not _:·.Detected .--------- 1.92E+01 
1.15. -<~ ·S.14E-01 6.03E-01 ·. ___ ,: .. >PB-214 5,60E-01 ·--_1.11E-01 9;40E-02 

--. 'BI-214 -S.24E-01 - . 1.03E-01 8.43E-02 
-_~;.;:'c-:;e~'.:.pB- 210 · · · =-='-'Not 'f·D!=tected -,:''<'':c."-""~-\,•--··:- -· .::·-·- -·- ·. 5 ;1.9E+01 . .. 

TH-232 6 .. 56E-01 . 2; B6E-01 4.03E-01 
RA-228 6.79E-01 2.39E-01 2.9SE-01 
AC-228 _Not Detected -------- 3.17E-01 
TH-228 Not Detected -------- 1.51 
RA-224 1.48 3.99E-01 6.86E-01 
PB-212 7.23E-Ol 1.38E-01 6.25E-02 
BI-212 5.90E-01 3.76E-01 5.53E-01 
TL-208 6.24E-01 1.41E-01 1.32E-01 

U-235 Not Detected -------- 3.48E-01 
TH-231 Not Detected -------- 6.65E-01 
PA-231 Not Detected -------- 2.09 
AC-227 Not ·Detected -------- 2.55 
TH-227 Not Detected -------- 5.5BE-01 
RA-223 Not Detected -------- 2.70E-01 
RN-219 Not Detected -------· 4.45E-01 
PB-211 Not Detected -------- 1.04 
TL-207 Not Detected -------- 2.21E+01 

AM-241 Not Detected -------· 2.95E-Ol 
PU-239 Not Detected -------- 3.79E+02 
NP-237 Not Detected -------- 2.59E-01 
PA-233 Not Detected -------- 9.5BE-02 
TH-229 Not Detected -----·-- 3.6SE-01 



[Summary Report] - Sample ID: 5004790~ 

Nuclide Activity 
(pCi/gram) 

AG-1~0m Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 Not Detected 
CD-115 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 Not Detected 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I-131 Not Detected 
IN-115m Not Detected 
IR~~92 Not Detected 

.:~_·· K-40 .. __ . 2.43E+Ol. 
· :' .. ~· · ·. ~~.J-40 ·-.. /::.-:'Not. Detected 

MN- 54 '>. . Not Detected· 
..... :-.:. ~- MN ~56 .. ~~ ... :;;!;;:, •• Not. Detected ..... 

M0-99 . :··.: .. Not· Detected 
NA-22 Not Detected 
NA-24 Not Detected 
NB-95 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
BE-7 Not Detected 
RU-103 Not Detected 
RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SC-46 Not Detected 
SR-85 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TE-132 Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

2S Error MDA 

-------- 4.62E-02 
-------- 8.19E+14 
-------- 9.35E-02 
-------- 2.08E-01 
-------- 8.96E-01 
-------- 3.59E-Ol 
-------- 4.91E-02 
-------- 8.56E-02 
-------- 3.48E-O~ 
-------- 5.79E-02 
-------- 4.38E-02 
-------- 5.01E-02 
-------- 6.28E-02 
-------- 4.05E-01 
-------- 7.8~E-02 
-------- 5.23E-02 
-------- 2.52E+03 
-------- 3.99E-01 
-------- 2.87E-01 
-----··· ~.82E·O~ 
-------- ~.27E-01 
-------- 1.53E-01 
-------- 4.90E-02 
-------- 6.44E-02 
-------- 3.67E+05 
-------- 4.57E-02 
3.41 5.60E-01 
-------- 3.18E-01 
-------- 5.91E-02 
--------- ~-43E+l0 · 
-------- 1.05 
-------- 7.28E-02 
-------- 5.25 
-------- 5.67E·O~ 
-------- 4.12E-01 
-------- 4.83E-01 
----···· 3.84E·O~ 
-------- 4.78E·02 
-------- 4.58E·O~ 
-------- l.73E-Ol 
----·-·· 5.18E·02 
-------- 1.35E-01 
---···-· 8.59E·02 
-------- 5.98E-02 
-------· 2.50E·01 
-------- 4.38E-01 
-----··· 1.08E·01 
-------- 3.77E-01 
-------- 5.88E-01 
········ 4.48E-02 
········ l.66E·Ol 
········ 9.33E-02 

• 

• 

./ 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-26-95 11:45:58 AM * 
************************************************************************* 

:Analyzed by:~· !I /J 6LLk.. Reviewed by:0/· 6/z.t4r : 
**************** *~*~*~**~**************~*~*******J*~****** 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022908-05 
Lab S~le ID 50047902 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

949.000 
6-22-95 
6-26-95 

LAB01 

gram 
.9:35:00 AM 

11:11:47 AM 

1800 seconds 
1801 seconds 

Connnents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
.U-'238 Not Detected -------- 7.79E-01 
TH-234 ,. Not Detected -------- 8.07E-01 

~. ::;( ,: :;~~-~~~i4:::·:. Not Detected -------- 1.76E+01 
1.40'.-,:--·· 7.14E-O'J. 1.06 -

·-~;;;:;· •. '.PB-~14 '::' · · 6 .-44E~ 01 1.32E--01 1.30E-01 
- .'BI::214:i 5.85E:::01 l.06E-01 7.5.9E-02 

: - :~: PB02J:Ot~·~" · Not · Detected·:,' · ·--- ~·- -.":".- 4.-78E+01·-
~. ··:~:::::. ·'. ·"'· . .. ......... 
-TH:-232 ·. 4. 98E:--01 1.92E-01 2.53E-01 

- -RA~-'228 _ 6.76E-01 4.27E-01 1. 87E-01 
·_AC~i2a·· 7.49E-01 1.64E-Ol 1.24E-01 
TH--'228 Not Detected -------- 1.41 
RA-224 1.74 4.17E-01 6.07E-01 
PB-212 6.59E-01 1.24E-01 5.74E-02 
BI..:212 6.58E-01 3.71E-01 5.36E-01 
TL-208 5.49E-01 l.29E-01 1.30E-01 

U-235 Not Detected -------- 3.25E-Ol 
TH-231 Not Detected -------- 6.30E-Ol 
PA-231 Not Detected -------- 1.95 
AC-227 Not Detected -------- 2.43 
TH-227 Not Detected -------- 4.93E-01 
RA-223 Not Detected -------- 2.55E-01 
RN-219 Not Detected -------- 2.93E-Ol 
PB-211 Not Detected -------- 9.25E-Ol 
TL-207 Not Detected -------- 2.06E+01 

AM-241 Not Detected -------- 2.75E-01 
PU-239 Not Detected -------- 3.53E+02 
NP-237 Not Detected -------- 2.15E-01 
PA-233 Not Detected -------- 8.54E-02 
TH-229 Not Detected -------- 3.36E-01 



[Summary Report] - Sample ID: 50047902 

Nuclide Activity 
(pCi/gram) 

AG-~~orn Not Detected 
AR-4~ Not Detected 
BA-~33 Not Detected 
BA-~40 Not Detected 
CD-~09 Not Detected 
CD-115 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-~37 Not Detected 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not-Detected 
FE-59 Not Detected 

-GD-153 Not Detected 
.HG-203 Not Detected 

-·_:__;;'-I -131 Not Detected 
. ,J:JWIN-:H5rn Not. Detected 
. ··-#..f~J:R~192 N~~:.-:~f.j~~~~f 
-i~~~J~~ · Nottiieiected 

.-· :.-MN-54 Not·Detected 
·~-·~~~._:,56_,_. ___ .-- Not,~i~#-~_t;:ted 
.. ·::~i{:Mo-'99 · · ·. · ==Not-:.;Detected 

. <.iJ;NA--22 Not ;:i)eb:~i:::ted 

<,~;:==~~ ~~~ g;2;~~;~ 
---ND-14 7 Not Detected 
~NI-57 Not Detected 

· · BE- 7 Not Detected 
···'RU-103 Not Detected 

RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SC-46 Not Detected 
SR- 85 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TE-132 Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

2S Error MDA 

3.21 

4.36E-02 
8.87E+14 
8.79E-02 
2.00E-01 
7.44E-Ol 
3.31E-Ol 
4.62E-02 
8.10E-02 
3.17E-01 
5.32E-02 
4.21E-02 
4.90E-02 
5.82E-02 
3.69E-01 
7.21E-02 
4.92E-02 
2.53E+03 
3.74E-01 
2.57E-01 
1.68E-01 
l.14E-01 
1.43E-01 
4.00E-02 
5.85E-02 
3.47E+05 
4.09E-02 
3.60E-01 
2.81E-01 
5.18E-02 

-·-1.37E+10 
1. 02 ·.·: 
6.49E-02 
4.64 
5.01E-01 
3.72E-01 
4.59E-01 
3.64E-01 
4.19E-02 
4.28E-Ol 
1. 70E-Ol 
4.71E-02 
1.21E-01 
8.46E-02 
5.02E-02 
2.48E-01 
4.09E-01 
9.67E-02 
3.38E-01 
5.58E-01 
3.24E-02 
1.60E-01 
9.22E-02 

• 

• 

•~ 



• 

• 

• 

*~************************************************~********************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-26-95 ~2:25:11 PM -* 
************** ********************************************************* 

* Analyzed by: ;{u: .. A!_" Reviewed by:· (/z t(1r * * I (,/ q::;. • • * 
************** ******~**~**~***************** ** **************** 

Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022910-05 
Lab Sample ID 50047903 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

579.000 gram 
6-22-95 10:40:00 AM 
6-26-95 11:51:34 AM 

LAB01 
1800 seconds 

~ ~801 seconds 

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

Nuclide Activity 2S Error MDA 
··(pCi/gram) 

. . ,.'_;': • u.:23 8 Not Detected --------
>:~,:,:,_ ...... ~--234_:· .. _·:Not ·Detected --------
,~~{..:,ot·1oo:-_-Ui~~-4: :: .. -~.:-_$" . .- .. :·~9-t-.~Detected .. --------

-~~§~g:1.!~~~lii!!~~Ek.,~·-~ :~!~~~~--
·-·· .. TH-232 ...• , RA-228 : .· 

·. ·_<--.. AC-228 
TH~228 
RA-224 

· PB-212 
. BI-212 

TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

·4 ~ 75E-01 
5.29E-01 

·.Not ·netected 
6.13E-01 

Not Detected 
6.83E-01 
9.08E-01 
6.11E-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 

2.2~E-01 
2.26E-01 
--------
3.60E-01 
--------
1. 41E- 01 
4.67E-01 
1. SSE- 01 

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

2. 62 
1.10 
2.~4E+01 
8.94E-0~ 
9.85E-02 
l.15E-01 

· · 6. 06E+01 

3.03E-01 
2.85E-01 
3.63E-01 
7.41E-01 
6.86E-01 
7.07E-02 
6.39E-01 
1.53E-01 

4.15E-01 
7.73E-01 
2.60 
2.97 
6.46E-01 
3.12E-01 
4.98E-01 
1.23 
2.53E+Ol 

3.38E-Ol 
4.39E+02 
4.94E-01 
l .. llE-01 
3.98E-Ol 



[Summary Report] - Sample ID: 50047903 

Nuclide Activity 2S Error MDA • (pCi/graml 
---------- --- ----------- ----------- -------------AG-llOm Not Detected -------- 5.63E-02 

AR-41 Not Detected -------- 8.03E+l4 
BA-133 Not Detected -------- l.26E-Ol 
BA-140 Not Detected -------- 2.48E-Ol 
CD-109 Not Detected -------- 9.?4E-Ol 
CD-ll5 Not Detected -------- 4.32E-Ol 
CE-139 Not Detected -------- 5.60E-02 
CE-141 Not Detected -------- 9.98E-02 
CE-144 Not Detected -------- 4.02E-Ol 
C0-56 Not Detected -------- 6.80E-02 
C0-57 Not Detected -------- 4.91E-02 
C0-58 Not Detected -------- 6.26E-02 
C0-60 Not Detected -------- 7.2lE-02 
CR-51 Not Detected -------- 4.67E-Ol 
CS-134 Not Detected -------- l.02E-Ol 
CS-137 Not Detected -------- 6.05E-02 
CU-64 Not Detected -------- 2.69E+03 
EU-152 Not Detected -------- 4.64E-Ol 
EU-154 Not Detected -------- 3.35E-Ol 
EU-155 Not Detected -------- 2.03E-Ol 
FE-59 Not Detected -------- l.34E-Ol 
GD-153 Not Detected -------- 1. ?OE-01 
HG-203 Not Detected -------- 4.24E-02 
I-131 Not Detected -------- 7.54E-02 
IN-115m Not Detected -------- 4.27E+05 
IR-192- .Not Detected -------- 5 .21E- 02 
K-40 1.39E+Ol 2.15 5.8?E-01 • LA~.l40,. · Not Detected -------- 3.57E-Ol 
MN-54 Not Detected -------- 6.59E-02 

.. -·· · MN~..56 ..... _·-... -·,.-.Not Detected .. - -------.- . :·- l.5?E+l0 
M0-99 Not Detected· -------- 1.33 
NA-22 Not Detected -------- 7.88E-02 
NA-24 Not Detected -------- 5.52 
NB-95 Not Detected - -·------ 6.54E-Ol 
ND·l47 Not Detected -------- 4.59E-01 
NI-57 Not Detected -------- 6.20E-01 
BE-7 Not Detected -------- 5.0?E-Ol 
RU-103 Not Detected -------- 5.71E-02 
RU-106 Not Detected -------- 5.60E-Ol 
SB-122 Not Detected -------- 2.13E-01 
SB-124 Not Detected -------- 6.55E-02 
SB-125 Not Detected ·------- 1.52E-01 
SC-46 Not Detected .................. 9.54E-02 
SR-85 Not Detected -------- 7.24E-02 
TA-182 Not Detected -------- 2.82E-01 
TA-183 Not Detected -------- 5.02E-01 
TE-132 Not Detected -------- 1.20E- 01 
TL-201 Not: Detected ·------- 4.09E-01 
XE·133 Not Detected -------- 6.91E-01 
Y-88 Not Detected 

____ .. ___ 
5.85E-02 

ZN-65 Not Detected -------- l.95E-01 
ZR-95 Not Detected -------- l. 05E- 01 

.J 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [88l Laboratory} * 
* 6-26-95 1:04:15 PM .,._. 
************************************************************************* 

* ~ ~ * ~-~ ,-- ... * Analyzed by: (> n /,., Reviewed by: - (. 1. b J 1 .,. 

**************** ... ~...... "~~*************** * ****** ** ******** 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022911-05 
Lab Sample ID 50047904 

Sample Description 
Sample Type 
.Sample Geometry 
sample Quantity 
Sample Date/Time 
Acquire Start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

MARINELLI SOIL SAMPLE 
Solid 

.1SMAR 
827.000 

6-22-95 
6-26-95 

LAB01 

gram 
11:20:00 AM 
12:31:40 PM 

1800 seconds 
1801 seconds 

.. :omrnents : 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------U,-.238 ··c · Not Detected -------- 2.31 
TH--2;34.$J.·' . Not Detected -------- 6.l4E-01 
U.~234.:.,;;,:>-,, Not -Detected --------- l. 85E+01 
RA.:.:226<f:' 8 :.84Ei=:OL 5.64E:..o1· 8.55E-01 
PB:..-214 .··.:· 7~32E±:b1 1.2a:E.,.'ot:- 8.10E-'02 
BI~"214 ·?·. 5 .• 86EZ01 l.16E-'01 9.94E-02 

-- PB.:C'2i.:O~-ii:'·-':·Not ·Detect-ed'·':·· ' . . ~- :,:,..:. .. ··.:: ·s.05E+01 ·- -------- ... 
·.:-::··.::."'- -_ ·. -.- . . :;:_:.~:~--~·?. ·. 

. -... 
TH::232: .. :· s·:;·i7E::.'o1 l.98E-01 2.44E-01 
RA-'228 6.76E;.;01 2.28E-01 2.70E-01 
AC-228 7.22E-01 l.-79E-01· l.69E-01 
TH-228 Not Detected -------- 1.50 
RA-224 1.95 4.65E-01 6.37E-01 
PB-212 7.22E-01 l.37E-01 6.16E-02 
BI-212 3.31E-01 3.60E-01 5.72E-01 
TL-208 6.45E-01 1.42E-01 l.27E-01 

U-235 Not Detected -------- 3.40E-01 
TH-231 Not Detected -------- 6. 97E- 01. 
PA-231 Not Detected -------- 2.07 
AC-227 Not Detected -------- 2.63 
TH-227 Not Detected -------- 5.46E-01 
RA-223 Not Detected -------- 2.82E-01 
RN-219 Not Detected -------- 3.36E-01 
PB-211 Not Detected -------- 1.02 
TL-207 Not Detected -------- 2.17E+01 

AM-241 Not Detected -------- 3.07E-01 
PU-239 Not Oetected -------- 3.99E+02 
NP-237 Not Detected -------- 2.40E-Q1 
PA-233 Not Detected -------- 9.47E-02 
TH-229 Not Detected -------- 3.63E-01 



[Summary Report] - Sample ID: 50047904 

Nuclide 

AG-110m 
AR-41 
BA-133 
BA-140 
CD-109 
CD-115 
CE~139 
CE-141 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-51 
CS-134 
CS-137 
CU-64 
EU-152 
EU-154 
EU-155 
FE-59 
GD-153 
HG-203 
I-131 

<IN-115m 
--. ~..IR-.192 

·:;~~;:~:K .. ;~b · .·' 
, :,.,_.;;.LA'.;:J..4 0 

--·' '··MN::54 

c;-:.:-:~~;~t~~ ' . 
'- :_:NA~-22 . 

'·NA-24 
NB-95 
ND-147 
NI_.57 
BE-7 
RU-103 
RU-106 
SB-122 
SB-124 
SB-125 
SC-46 
SR-85 
TA-182 
TA-183 
TE-132 
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 
Not.Detected 
Not .. -Detected 

· ·:·;·:2; 01E+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 
Not Detected 

2S Error 

2.87 

·--------

MDA 

4.96E-02 
7.59E+14 
1.01E-01 
2.13E-01 
8.28E-01 
3.58E-01 
5 .10E- 02 
8.47E-02 
3.58E-01 
6.07E-02 
4.48E-02 
5.03E-02 
6.18E-02 
3.95E-01 
8.20E-02 
5.53E-02 
2.74E+03 
4.08E-01 
2.78E-01 
1.87E-01 
1.23E-01 
1.51E-01 
4.93E-02 
6.19E-02 
3.54E+05 
4.53E-02 
4.87E-01 
3.22E-01 
5.66E~02 
1.40E+10 
1.15' 
7.06E-02 
4.98 
5.53E-01 
4.11E-01 
5.35E-01 
4.14E-01 
4.85E-02 
4.SOE-01 
1.87E-01 
5.32E-02 
1.36E-01 
8.59E-02 
5.99E-02 
2.47E-01 
4.55E-01 
1. OSE-01 
3.63E-01 
6.09E-Ol 
2.90E-02 
1. 68E- 01 
9.23E-02 

-·· 

• 

• 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-26-95 1:47:18 PM .*· 
************************************************************************* 

* Analyzed by: (J /J L Reviewed by:/ / 7 . lt 1 1 f 1 * * ~ --z-, ~~-- * 
*************** *~** *~fJl~***************~'* ***************** 

Customer 
Customer Sample 
Lab Sample ID 

D.MILLER/E.RANKIN (7582/SMO) 
022912-05 
50.047905 

Sample Description 
Sample Type 

MARINELLI SOIL SAMPLE 
Solid 

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

1SMAR 
658.000 

6-22-95 
6-26-95 

LAB01 

gram 
1:10:00 PM 
1:09:07 PM 

1800 seconds 
1801 seconds 

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

Nuclide 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC·228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Activity 
(pCi/gram) 

1.30 
Not Detected 
Not Detected 

2.09 
8.13E-01 
6.35E-01 

Not Detected 

6.52E-Ol 
6.60E-Ol 

Not Detected 
Not Detected 

1-99 
7.59E-01 
7 .43E-01 
6.81E-01 

2S Error MDA 

1-23 

8.51E-01 
1- 54E- 01 
1-25E-01 

2.52E-01 
2.57E-01 

5.2BE-Ol 
1. 82E-01 
4.9SE-01 
1- 54E-Ol 

1-94 
1-06 
2.26E+01 
1.19 
1. 23E-01 
9.91E-02 
S.77E+01 

3.29E-01 
2.18E-01 
3.40E-Ol 
1-75 
7.16E-01 
6.79E-02 
7.37E-01 
1.36E-01 

Not Detected -------- 3.77E-01 
Not Detected -------- 7.56E-01 
Not Detected -------- 2.43 
Not Detected -------- 2.91 
Not Detected -------- 6.15E-01 
Not Detected -------- 3.06E-Ol >I 

..).3 _J..J l;l.~ ~:;.s: ~cu.• "-l ----J~l.l.-o4~S:~O;l-;lL-------'-4....._.~~~~L-IiE~O~-Jl~-uo-t- C)e kc.l-cd '"'"'-'--<- '1~:. 
Not Detected ----- --- 1.13 
Not Detecced --···-·- 2.26E+Ol 

Not Detecced 
Not Detected 
Not Detected 
Not Detecced 
Not Detecced 

3.29E-01 
4.l3E+02 
4.93E-01 
1.03E-01 
3.91E-01 



.. 
[Summary Report] - Sample ID: 50047905 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ---------- --·--·------- .............................. -------------
AG-~lOm Not Detected -------- 5.42E-02 
AR-41 Not Detected -------- 4.69E+l4 
BA-133 Not Detected -------- 1.14E-Ol 
BA-140 Not Detected -------- 2.28E-Ol 
CD-109 Not Detected -------- 9.82E-01 
CD-115 Not Detected -------- 4.01E-Ol 
CE-139 Not Detected -------- S.SOE-02 
CE-141 Not Detected -------- 9.27E-02 
CE-144 Not Detected -------- 3.76E-Ol 
C0-56 Not Detected -------- 6.57E-02 
C0-57 Not Detected -------- 4.77E-02 
C0-58 Not Detected -------- 6.05E-02 
C0-60 Not Detected -------- 6.52E-02 
CR-51 Not Detected -------- 4.72E-01 
CS-134 Not Detected -------- 9.SOE-02 
CS-137 Not Detected -------- 5.96E-02 
CU-64 Not Detected -------- 2.44E+03 
EU-152 Not Detected -------- 4.50E-01 
EU-154 Not Detected -------- 3.20E-01 
EU-155 Not Detected -------- 2. OOE- 01. 
FE-59 Not Detected -------- 1.36E-01 
GD-153 Not Detected -------- 1.65E-01 
HG-203 Not Detected -------- 5.27E-02 
I-131 Not Detected -------- 7.24E-02 
IN-115m Not Detected -------- 3.34E+05 
IR-192 Not Detected -------- 5.26E-02 
K-40 1.38E+01 2.11 6.18E-01 • LA-140 Not Detected -------- 3.65E-01 
MN-54 Not Detected -------- 6.51E-02 
MN-56 Not Detected ..................... 1.09E+10 
M0-99 Not Detected -------- 1.10 
NA-22 Not Detected -------- 7.01E-02 
NA-24 Not Detected -------- 5.13 
NB-95 Not Detected -------- 6.17E-Ol 
ND-147 Not Detected ..................... 4.45E-Ol 
NI-57 Not Detected ...................... 3.58E-01 
BE-7 Not Detected -------- 4.66E-01 
RU-103 Not Detected -------- 5.58E-02 
RU-106 Not Detected -------- 4.95E-01 
SB-122 Not Detected -------- l.97E-01 
SB-124 Not Detected -------- 6.09E·02 
SB-125 Not Detected -------- 1. 54E· 01 
SC-46 Not Detected -------- 9.47E-02 
SR-85 Not Detected -------- 6.63E-02 
TA-182 Not Detected ...................... 2.76E-01 
TA-183 Not Detected -------- 4..84E·Ol 
TE-132 Not Detected -------- l.l2E·01 
TL-201 Not Detected -------- 4.12E·Ol 
XE-133 Not Detected -------- ·o.83E·Ol 
Y-88 Not Detected -------- :'i.68E-02 
ZN-65 Not Detected -------- l.82E-01 
ZR-95 Not Detected -------- :.06E·Ol 

.) 



************************++++++++++++*+++++++++++++++*+++++++++++++++++++W 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory.] .,. 
* 6-26-95 2:34:48 PM ... 
: ...................................... *~* .......................................... ~7 * ...... * * * * ...... * ... ** ... * ... * * *.: ........... * ... * * * ... 1 ... * * ... / ...... _: ...... : 
* Analyzed by: /) IJ /..,6 _.45 Reviewed by:/ /0' ~ 1 (. fJ .. 
................................. .. .. ~ ...................................................... ~~ ......................................... .. 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50047906 

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

MIXED GAMMA STANDARD 
Liquid -
WMAR 

l. 000 
11-01-90 

6-26-95 
LAB01 

Each 
12:00:00 PM 
2:21:11 PM 

600 seconds 
608 seconds 

Comments: 
*****-******************************************************************** 

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

---------- ---·--------- ----------- ............................. 
U-238 Not Detected -------- 2.55E+04 
TH-234 Not Detected -------- 3.93E+03 
U-234 Not Detected ...................... 1.12E+05 
RA-226 Not Detected -------- 6.00E+03 
PB-214 Not Detected -------- 7.05E+02 
BI-214 Not Detect.ed -------- 6.24E+02 
PB-210 Not Detected -------- 1.27E+06 

TH-232 Not Detected -------- 2.10E+03 
RA-228 Not Detected -------- 2.70E+03 
AC-228 Not Detected -------- 1.71E+03 
TH-228 Not Detected -------- 3.70E+04 
RA-224 Not Detected -------- 3.07E+D4 
PB-212 Not Detected ..................... 2.80E+03 
BI-212 Not Detected -------- 2.50E+04 
TL-208 Not Detected ....................... 5.12E+03 

U-235 Not Detected -------- '1. 63E+03 
TH-231 Not Detected -------- 2.74E+03 
PA-231 Not Detected -------- 9.56E+03 

. AC- 227 Not Detected -------- 1.46E+04 
TH-227 Not Detected -------- 2.36E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 2.93E+03 
PB- 211 Not Detected -------- 8.88E.;.03 
TL-207 Not Detected -------- 2.15E.;.Q5 

AM-241 1.10E+05 1.75E+04 2.19E+03 
PU-239 7.00E+05 S.OSE+OS 1. 21E+06 
NP-237 Not Detected -------- 1.84E+03 
PA- 2 3 3 Not Detected -------- ~.28E ... IJ2 
TH-229 Not: Detected -------- l.58E ... C3 



[Sununary Report] - Sample ID: 50047906 

Nuclide Activity 2S Error MDA • ' 
(pCi/Each} 

---------- ------------- ----------- -----------·-
AG·llOm Not Detected -------- 1.62E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.58E+02 
BA-140 Not Detected -------- 1. 00E+26 
CD-109 3.47E+05 7.37E+04 7.06E+04 
CD-115 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- 1.24E+06 
CE-141 Not Detected -------- 1.98E+18 
CE-144 Not Detected -------- 9.90E+04 
C0-56 Not Detected -------- 1.65E+09 
C0-57 1.28E+04 6.68E+03 1. 07E+04 
C0-58 Not Detected -------- 5.93E+09 
C0-60 7.34E+04 9.53E+03 4.47E+02 
CR-51 Not Detected -------- 6.77E+2.1 
cs ·134 Not Detected -------- 1.41E+03 
CS-137 6.85E+04 8.83E+03 3.97E+02 
CU-64 Not Detected ...................... 1.00E+26 
EU-152 Not Detected ---·---- 3.36E+03 
EU-154 Not Detected -------- 2.21E+03 
EU-155 Not Detected -------- 1.59E+03 
FE-59 Not Detected -------- 2.65E+14 
GD-153 Not Detected -------- 7.70E+04 
HG-203 Not Detected -------- 2.58E+13 
I-131 Not Detected ..................... 1.00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected ...................... 2.45E+09 
K-40 Not Detected -------- 1. 61E+03 
LA-140 Not Detected l.OOE+26 

.,, -------- ~J MN-54 Not Detected -------- 1.67E+04 
MN-56 Not Detected ..................... 1.00E+26 
M0-99 Not Detected -------- l.OOE+26 
NA-22 Not Detected ----·--- 8.08E+02 
NA-24 Not Detected -------- l.OOE+26 
NB-95 Not Detected ----·--- l.OOE+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- l.OOE+26 
BE-7 Not Detected -------- 1.29E+l3 
RU-103 Not Detected -------- 3.61E+l5 
RU-106 Not Detected -------- 7.16E+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- 9.18E+10 
SB-125 Not Detected ·------- 3.53E+03 
SC-46 Not Detected -------- 5.62E+08 
SR-85 Not Detected -------- 2.74E+10 
TA-182 Not Detected -------- 3.55E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected ·------- 1.00E+26 
TL-201 No::. Detected -------- l.OOE+26 
XE-133 Not Detected ·------- 1.00E+26 
Y-88 Not Detected ·------· l.22E+07 
ZN-65 Not Detected ----·-·- 1.16E+05 
ZR-95 Not Detected ·------- 5.80E+10 

./ 



• 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report * 
++++++++++++++*+++W++++++++++++++++++++++++*++++++++++++++++++++++++++++++ 

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

Parameter 

6-26-95 2:39:35 PM 
C:\GENIEPC\CAMFILES\LCSl.QAF 
MEC 
50047906 

l. 00 
ll-01-90 

6-26-95 

Each 
12:00:00 

2:21:11 
600 seconds 
608 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------·----- ----------- --------------------

AM-241 Activity l.127E-01 4.846E-03 1.104E-01 < k, 
CS-137 Activity 6.832E·02 2.103E-03 6.848E-02 < > 

C0-60 Activity 7.665E-02 2.914E-03 7.293E·02 < d£): ~z-bA~ 

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

Reviewed by: 



• 

• 

• 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: T1"t k J?~ 'Z
SNL Task Leader: I "Y\ i { [ es"' 

SMO Project Coordinator: f? v ( ~.:sf-

ARCOC 

037"6/ 

0~7~2 

O?o:r~ 

Lab 

Date Results Received: 

C( 

If 

Preliminary: ______ _ 

Case Number: 2:>~D~4CO 

Org/Mail Stop: '] s&¥t~Y7 
Sample Ship Date: ~/.J. 

~I .J-'i;' 7 5--
LabiD [,.(.J-?/'Ts-

~0049/ 

0DO '--{95"" 

soo'fkk 

Corrections Requested From Laboratory: ______ Reque;ff?'et~ ~ 

.r-1t< ~o.t'> ~ ~; 
Orr. '(A Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

«;~~ 
~~~ 

Signature: _______ _ 

Person 
Notified: _______ _ 

~~~smitted !{);:fPtf\ 
Filed In (}t,y; 
Record Center: ~ 

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



• • • ' I . \ .. ANALYSIS REQUEST AND.CHAIN OF. CUSTODY::·. . ; .. PAG~.~OF_._. 
• • • • . • • I •• • • • • f I. . . . . . . . -..!.-- -~- .. ·-·---- --------· 

• IOOt-COC f9.,t) 56YJ 11~< i • .. I :. .·!! .. :•···· .•.. ;.: . "' " .. : ... .. . AR/COC-L0_3_7_3_3_ __ ~--- . ! 

Dept; No./Mail Stop;. :J'l. '·'· ilJ: ~ T · __ ...:.__ 
'tojoctfJask Manager: 12. H ,I\! t-/1 L r!frt.. 

--~----. 

o~ia·~ • .\iiilll'!;ii\~;;~~? l~: ~~~~r; . Parameter & Method Requested I 
Carrieti'NeybiH No.: I t ::. '.;. I I I J I I I I I I 

lab Cont~ct: ..8! ntr_ .. M-· __ _ Project Name;1i\J.S.d..A,.,. )!u'\\ ~~I 
Record Center Code\ 1\P~- :G>OZ.... E JLSd.L Jk 

logbook Ref No:. 01.3.?! _____ ; __ 
· lab Dosilnatlon: ".:.::3 :J lS_;_· __ . _·_.;..:;:...:./B. 4 ')- Bill to: SadoNotiiNIIilaot ill 

SMO Conllct/Phone: D..:M!!..!:.!l.fdw!.9bhrt ~c.:t · 1 • a...ti•Sonfm·ooponlllltll 

I 
... J II, ,...... . .1• P.O. Ill 5100 MS0154 

SMO Reference No.: C..J:"( lC)B'L Send Re ort to SMO b!\!!.i{, .. 1 ... b'J·.(HJ< -~'!::t!.... . AI ........ NU1711~-0!54 \.J 

'~ · ·· ,., 'Reference LOV (available at ~ 
0 •• 

~ , , . ·I ,• , .• . .. Contaln~r .•. .. g . <L 
~ . :ll1l i ~ 
a: Date/Time Sample T Preser.- i ::! 1i e i <_ 
w Collected Mauix ype vadv'!. --~~ ~t-· \J 

Tucation Tech Area _T..u:A"'-'-'-'-----
... u: -ht . c c . .c..,l, ·- ·-· Bu~din ~~ .\-\ Room ( ' :§ ii 

ER Sample 10 or ·c;. t 
Sample No. • Fraction sample Location Detail dl 0 

)lll2.l· ,, ... , ?_,_,) v:; IT lr.J'i(. ·(-,P- {)4._·~ ·(O~ J lo
1 l"tbld;-t./r,S-Io·•iol S I P 1·-.w• .. l!l'ui)E lf'1 ICAI y·· 

-
-

M 
-
-

··a·:_;··· 
: :·'I I 

.. .. . . : .. . .. 
-
-
-
-
--

lab 
Semple! 

10 

. l 

'. .•.. 
·' 
.: 

·I 

RMMA Dves GINo Ref. No. · ., ·· 1Simiile Tracking~'"' ···•··:··• ·'''·' :•·' _;.·:•·,·: · 
~~~:..=:2~~~~-~!.:..!~-==:;:;;:::.. ____ _j "D~t~'Entai'ed'(mfii'ldd/VW' ·•e..Yr.lll .. ;··,, Sp_e~t~.l !nstrq~·tlons/QC R~qulrements 

• :~ ••• •1,. 'i .....• 

Abnormal 
Conditions. or\ 
Receipt ;: .... .-. Sample Disposal G Return to Client 0 Disposal by lab Entered.'tr :·;., 9ll •Ji'l"·bt.>l-~~>··1 1 "_,,,, •. 

0 Rush Req.uire'd Rip~~~ Date·. 'QC:"i~id'1 ''":~ ·~oi 1 ... ,, .. , 
·•·· '• ., ' ''" • I ., .. ·• • 

I o 

.,. ,' 
'· I I ,l 

Sample tr~-1 IU]Lill~~~hl-~~~~'/z¥18.--__j~~.!,L~~ ·' Team 1!, 
Membersf'~~~~~~~--~~~~~~~~-----4~~~~~~~~~ 

~ .': ... 
.. 

,. 

':~~lin~~i·~-~d-~~ _ ~~--~~~- !lS·~_'l. . Date6./.;~( Time l{=SJ . 4.R~Iin~ishedby -· ... . ..: Org. 

':~e~ei~ed~~M~J"ht,l_' __ ._ .. ?,~·S!I'~ )'>J> _o~'~6/l~{'ifTime./h-!.- ~:~~~~~-~~~Y ··- ·-·-··-··--·-··. ___ ?!~·-- -·-·-
~: ~~~~uis~e~-~y~ . ~ V~L,.\Jl.. ----~'!· .$. ~!t."'l:S J :) ~~"._ ~_/.l'U ~f_T~".?~/_3 ;1.1. _ _s_. ~el~n-~u~~~ed b~ . ; ; . : ~ ... __ .:.. Org. 

;:..~e_c~·~~~~ ~Lk--- -·- ---- -- o~~-J~f!l7711 - o~··_(A~~ J Time)7./ 1- 5:R•c~i_vedby - . . ·-· --. Org. 

~~~~u~h~-d by::/k~- -;/ .. ~'JJf.I!L71.{ ( .. Date ( /? t f"""!.fO_[T _G~~nqu!s~'.fldb~ ······--------- ___ Oro: ..... 
I. Rocolved b'!,....-:: ~ /j_.ffrg. . . ..- Oat -..2 . ~(./ 6. Received by Org_. 

Date Time 

Date Time 

Date Time 

Date Time 
-· 
Date Timo 

Date Time 

IHITE • To A i 1Se Copy PINK- Field Copy 
· '· · labor ' 

-



@) Sandia National Laboratories 
fladlatlon Protection Sample Diagnostics 

Customer: 
Organization: 

Project Location: 

Phone: 

0. t{Jfof I fi-FbclA Ha~~d_.siSP_eciallnslruclions: 
fS&' ~~~.~.L 
M~l ~--~ 
G 'IS" ..oi 6 t (!!F 5'/r 

Dale Results Needed: (;/Jo/tC . . 
Suspect Isotopes: 

Other Information: 03-=t3J 

~ 

Sample Analysis Request Form 
Pagej_otj_ 

Relinquishedbt:!Jhh~U. Dateb/l-t~lsr Time /3rjq . Recelve~by n¥74~ate 1/ttfJ~ Time IJ!/ 
'Relinquished by -<JCk:: Date /4-f/*.r Time I or.J Received by~ate-tf'-.1 f·90ime /drs--

Relinquished b:J 7 -- Date Time Receive Dale · Time ___ _ 

i Relinquishe.a.&v Dale Time wved by------ Dale Time-. 



• 

****************************************************~******************** 
'* Sandia National Laboratories * 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
'* 6-29-95 1:21:09 AM -* 
***********************************************************************Y* 

: Analyzed by:/jry t /2-? lrj · Reviewed by:~ (,lz.r/'7 1- : 
'*'*'*'*'*'***'*'*'*'**'*'*~'*~'*'*'*'*'*'*'*'*'*'*~~'*~'*'*'**'*'***'*'*'*'*'*'*'*'*~'*'*'*'**'*'*'*'*'**'**'**'*'* 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022953-05 
Lab Sample ID 50049501 

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

MARINELLI SOLID SAMPLE 
·solid 
2SMAR 

624.000 
6-28-95 
6-29-95 

LAB02 

gram 
10:50:00 PM 
12:48:35 AM 

1800 seconds 
1801 seconds 

Comments: 
'**'***'*'*'*'*'*'*'**'*'*'*'**'*'***'*'*'*'*'*'**'**'*'***'*'**'***'*'*'*'*'*'*'*'*'****'**'*'*'*'**'*'**'**'*'*'*'*'*'*** 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.88 
TH-234 1.38 9.36E-01 1.34 
U-234 Not Detected -------- 2.64E+01 
RA-226 1.49 8.19E-01 1.20 
PB-214 8.71E-01 1.92E-Ol 1.95E-01 
BI-214 7.78E-01 1.57E-01 1. 31E- 01 
PB-210 Not Detected -------- 4.29E+02 

TH-232 5.56E-01 3.20E-01 4.71E-01 
RA-228 7.17E-01 2.94E-01 3.76E-01 
AC-228 6.64E-01 2.38E-01 2.97E-01 
TH-228 8.73E-01 4.45E-01 9.33E-01 
RA-224 2.27 6.22E-01 9.41E-01 
PB-212 8.68E-01 l.88E-01 8.93E-02 
BI-212 1.19 5.25E-01 6.76E-01 
TL-208 6.87E-01 1.66E-01 1.52E-01 

U-235 Not Detected -------- 5.10E-01 
TH-231 Not Detected -------- 1.24 
PA-231 Not Detected -------- 2.80 
AC-227 Not Detected -------- 3.62 
TH-227 Not Detected -------- 7.64E-01 
RA-223 Not Detected ..................... 3.84E-01 
RN-219 Not Detected -------- 6.23E-Ol 
PB-211 Not Detected ..................... 1.47 
TL-207 Not Detected -------- 3.06E+Ol 

AM-241 Not Detected -------- 1. 06 
PU-239 Not Detected -------- 5.91E+02 
NP-237 Not Detected -------- 6.01E-Ol 
PA-233 Not Detected -------- 1.24E·Ol 
TH-229 Not Detected -------- 6.41E·Ol 



[Summary Report] - Sample ID: 50049501 

Nuclide Activity 2S Error MDA • (pCi/graml 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 6.04E-02 
AR-41 Not Detected -------- l. BOE- 01 
BA-133 Not Detected -------- l. 36E-01 
BA-140 Not Detected -------- 2.27E-01 
CD-109 Not Detected -------- 2.06 
CD-115 Not Detected -------- l.35E-01 
CE-139 Not Detected -------- 6.60E-02 
CE-141 Not Detected -------- 1.13E-01 
CE-144 Not Detected -------- 5.13E-01 
C0-56 Not Detected -------- 7 .. 1BE-02 
C0-57 Not Detected -------- 6.85E-02 
C0-58 Not Detected -------- 6.57E-02 
C0-60 Not Detected -------- 7.8BE-02 
CR-51 Not Detected -------- 4.81E-01 
CS-134 Not Detected -------- l.OBE-01 
CS-137 Not Detected -------- 7.59E-02 
CU- 64 Not Detected -------- 1.83E+01 
EU-152 Not Detected -------- 5.09E-01 
EU-154 Not Detected -------- 3. 72E- 01 
EU-155 Not Detected -------- 3.07E-01 
FE-59 Not Detected -------- l.42E-01 
GD-153 Not Detected -------- 2.51E-01 
HG-203 Not Detected -------- 6.29E-02 
I-131 Not Detected -------- 5.87E-02 
IN-115m Not Detected -------· l.BBE-01 
IR-192 Not Detected -------- 5.69E-02 
K-40 l. 66E+01 2.53 6.07E-01 
LA-140 Not Detected -------- 8.22E-02 .) MN-54 Not Detected ..................... 6.80E-02 
MN-56 Not Detected -------- l.32E-01 
M0-99 Not Detected -------- 5.10E-01 
NA-22 Not Detected -------- 8.93E-02 
NA-24 . Not Detected -------· 8.07E-02 
NB-95 Not Detected :-------- 3.60E-01 
ND-147 Not Detected -------- 4.39E-01 
NI-57 Not Detected -------- 1.07E-01 
BE-7 Not Detected -------- 4.96E-01 
RU-103 Not Detected -------- 5.72E-02 
RU-106 Not Detected -------- 6.35E-01 
SB-122 Not Detected -------· 8.57E-02 
SB-124 Not Detected -------- 6.63E-02 
SB-125 Not Detected ...................... 1.78E-01 
SC-46 Not Detected -------- l.15E-01 
SR-85 Not Detected -------- 7.78E-02 
TA-182 Not Detected -------- 3.40E-01 
TA-183 Not Detected -------- 9.33E-01 
TE-132 Not Detected -------- 6.05E-02 
TL-201 Not Detected -------- 3.34E-01 
XE-133 Not Detected -------- 2.91E-01 
Y-88 Not Detected -------- 5.07E-02 
ZN-65 Not Detected -------- 2.24E-01 
ZR-95 Not Detected -------- 1.14E-01 



• 

+************************************************************************ 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [BBi Laboratory) * 
* 6-29-95 7:28:33 AM .* 

:* :::~::: * ::: *./);* ** :41;:: * * * * * * :::::::: *:::* ;;;;;* :.~: /r* :~ * ** * *: 
****************~********************************/**~****************** 

Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50049502 

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

·MIXED GAMMA STANDARD 
Liquid -
WMAR 

l. 000 
ll.- 01-90 
6-29-95 

LAB02 

Each 
12:00:00 PM 

7:14:54 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Eachl 

---------- ------------- ............................. -------------
U-238 Not Detected ---·---- 2.58E+04 
TH-234 Not Detected -------- 5.36E+03 
U-234 Not Detected -------- 1.25E+05 
RA-226 Not Detected -------- 6.59E+03 
PB-214 Not Detected -------- 7.43E+02 
BI-214 Not Detected ..................... 6.60E+02 
PB-210 Not Detected -------- 6.75E+06 

TH-232 Not Detected -------- 2.2lE+03 
RA-228 Not Detected -------- 3.06E+03 
AC-228 Not Detected -------- 1. 9lE+03 
TH-228 Not Detected ....................... 4.08E+04 
RA-224 Not Detected -------- 3.43E+04 
PB-212 Not Detected -------- 3.13E+03 
BI-212 Not Detected -------- 2. 73E+04 
TL-208 Not Detected -------- 5.46E+03 

U-235 Not Detected -------- 1.98E+03 
TH-231 Not Detected -------- 4.34E+03 
PA-231 Not Detected ................ 1.05E+04 
AC-227 Not Detected -------- 1.70E+04 
TH-227 Not Detected -------- 2.60E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 3.21E+03 
PB-211 Not Detected -------- 9.82E+03 
TL-207 Not Detected ---·---- 2.39E+05 

AM-241 9.85E+04 1.93E+04 7.53E+03 
PU-239 Not Detected -------- 2.25E+06 
NP-237 Not Detected -------- 2.98E+03 
PA-233 Not Detected -------- 6.67E+02 
TH-229 Not Detected -------- 2.43E+03 



[Summary Report) - Sample ID: 50049502 

Nuclide Activity 2S Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -------- 1.83E+05 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 5.79E+02 
BA-140 Not Detected -------- 1. OOE+26 
CD-109 3.39E+05 1.13E+05 1.51E+05 
CD-115 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- 1.42E+06 
CE-141 Not Detected -------- 2.52E+18 
CE-144 Not Detected -------- 1.26E+05 
C0-56 Not Detected -------- 1. 82E+09 
CO- 57 . 1.35E+04 1.04E+04 1.63E+04 
C0-58 Not Detected -------- 6.51E+09 
C0-60 7.75E+04 1.01E+04 5.29E+02 
CR-51 Not Detected -------- 7.73E+21 
CS-134 Not Detected -------- 1.49E+03 
CS-137 7.11E+04 9.18E+03 3. 72E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected -------- 3.65E+03 
EU-154 Not Detected -------- 2.44E+03 
EU-155 Not Detected -------- 2.33E+03 
FE-59 Not Detected -------- 2.98E+14 
GD-153 Not Detected -------- 1.24E+05 
HG-203 Not Detected .................. 3. OOE+l3 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected ----·--- 1. OOE+26 
IR-192 Not Detected -------- 2.69E+09 
K-40 Not Detected ..................... 1. 95E+03 
LA-140 Not Detected -------- 1.00E+26 .l MN-54 Not Detected -------- 1. 77E+04 
MN-56 Not Detected -------- 1. OOE+26 
M0-99 Not Detected -------- 1.00E+26 
NA-22 Not Detected -------- 8.96E+02 
NA-24 Not Detected -------- 1.00E+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected ...................... 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- 1.44E+13 
RU-103 Not Detected ...................... 3.86E+15 
RU-106 Not Detected ................... 8.36E+04 
SB-122 Not Detected -------- 1. OOE+26 
SB-124 Not Detected -------- 9.90E+10 
SB-125 Not Detected -------- 3.86E+03 
SC-46 Not Detected -------- 6.27E+08 
SR-85 Not Detected -------- 3.07E+10 
TA-182 Not Detected -------- 3.99E+07 
TA-183 Not Detected ...................... 1.00E+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected -------- 1.23E+07 
ZN-65 Not Detected -------- 1.28E+05 
ZR-95 Not Detected -------- 6.40E+10 



******************~++t++t*+++++++++*********+++W+++++*+++++++++*****T++++~ 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

* 
* .. 

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

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

6-29-95 7:33:29 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50049502 

1. 00 
. 11-01~90 

6-29-95 

Each 
12:00:00 

7:14:54 
600 seconds 
606 seconds 

PM 
AM 

Parameter Mean 18 Error New Value < LU : SD : UD : BS : 

AM-241 Activity 

CS-137 Activity 

C0-60 Activity 

Flags Key: 

Reviewed by: 

LU 
SD 
UD 
BS 

9.773E-02 3.462E-03 

6.972E-02 2.449E-03 

7.701E-02 2.552E-03 

Boundary Test 
Sample Driven N-Sigrna Test 
User Driven N-Sigrna Test 
Measurement Bias Test 

9.854E-02 < 
6'7;/--t;. (5)= > 

7.115E-02 < 

7.732E-02 < 

(Ab = Above , Be = 
(In Investigate, Ac 
(In Investigate,' Ac 
(In = Investigate, Ac 

> 

> 

Below ) 
Action) 
Action) 
Action) 



• 

•• 

• 

SMO ANALYTICAL DATA ROUTING FORM 

. ..-- - :i2'ha. ,-Project Name: l f!\,..'>" \_.... 

SNL Task Leader: SJ\ i (\;eC • 

SMO Project Coordinator: ] \ , "c=tx·* 
ARCOC 

D3]SS" 

o;re1 
h31"?5 

Lab 

Date Results Received: 

Preliminary: ______ _ 

Sample Ship Date;.-: -l..i~l.:.l-::5"::::.._ 

1\t~ {'15"' 
'1\\Cll:\? 

LabiD 

St:OS~D 

Corrections Requested From Laboratory:. ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
T ransmirtai: 

Transmitted By: 

Comments: 

Reviewer: ------------
Signature: _______ _ 

Person 
Notified: _______ _ 

~~~-s-m-irt-ed--+ri)--'--7'-.......:;Y ......... !&Jv"'--...::==---

Filed ln {JJLrl 
Record Center: /, 

---i)/:,Lf=~ 

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



• e 
ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE _j_ OF_,_ 

1 JDOI-(::Ot tl14) .>ptJ_rz_s- . AR/COC-L~:_03735 ___ _ 
':J.d:J 11~U:t ,/ 1,_-,j,·.(: 1,~-jo.,~[~~~lii~Jff·Y~~~.fi~F~Iu~i:,j tllllr&INo.: ~{1:: [ 

Oopl. No./Mail Slop: I~':"~ ~ 1~ ' !' ---- -:_ 'Dote""~'"" "!Jippoa: _,.. Parameter a. Method n. I 
•rojot~nask Managor: ~- ftilf~r / H: Pl~f( _ I 1',. Ctrrl.-tNoYiaiq N#ll~·'tt~' r.-~s!;: ~ ~' ·• 

ProjeciName:To\-1~,($41'1,!!'!.1~~~ I) labConlacl: l.rl'!l'f:lL ___________ _ 
Record Cenler Code:"~ ao~ __ !8 ~if( f6, lab Dealinalion: .,. f IS"'------- ------ ·-- "" - Bin IO: Snlo Nolilllllll.... ill 

logbook Rei No: 0 !J.3 _ ___ .. .. SMO Coni act/Phone: ~-:!t1ctc'~t.fc~ .. ltlilll f'!'1f- 6l$owliw S.nimD..,.IIIIIOI 
v r.o. au uoo us 0154 iJ 

SMO Roleronce No.: Cfootf1 _ --· .. .... Send Re on 1o SMO .P.~~~~-Jf~~ ~(l~L. Alla>IJIOIIJII. NU 111150154 1'] 
location TechAraaOV1Siclt M-1 "' 

~ ~ ~ 
oUt .,,_ ~ c Z Container 

Room S1~ 'i! ·- !I 
.5 fi iii 

ER Sample ID or ao ll a: I Datamme I Sample' L J Preser-
Sample Location Detail dl .!; w Collected Matrl• Type rolum, vatlve 

.!! 

f• .e: 
C/11- ~ 

)1~_1_!~1'11~ ~_j.-J_-__ Q!~ on-t;.t-oct6-ooY-.sl~' l_w_ /_rs_-_A)=~----i 
~~fJ~? j~ K>'l6-(,P-oyJ-«J6-j _!3-~[[f ____ 11:1s-

P. I ~P~~-L4-J!~ I>< 
X"! 

~~ll.ICf Is_~ 1-IDJ~fiOf&,~P -DVS-001-::S lli" I \ I I 13'.1(" "' I'><' I 

Lab 

-,o 
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (88~ Laboratory] * 
* 7-~~-95 4:25:44 PM ..,. 
************************************************************************* 

: Analyzed by:~ -;!r-z,ff C Reviewed by: ....-n 71/7-f'? J : 
****************~~*****~~J.~~~********************~~****~~*********** 

Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/D.BISWELL (7582/SMO) 
022956-05 
5005250~ 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

895.000 
7-10-95 
7-11-95 

LAB02 

gram 
~0:00:00 AM 
3:50:26 PM 

~BOO seconds 
~801 seconds 

Conunents: 
****************************************"********************************* 

Nuclide Activity 28 Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.77 

.·. _ TH-234 Not Detected -------- ~-~~ 
.. _:·.,U.-234 Not Detected -------- 1.87E+O~ 
. : --.RA-.::226 L36 7.05E-Ol L03 

PB-:2~4 6.·62E-01 l.35E-01 L~9E-01 
BI-2~4 5.05E-O~ l.OOE-01 7.84E-02 

.PB-210 Not Detected -------- 4.49E+02 

TH-232 6.50E-01 2.26E-01 2.79E-0~ 
RA-228 4.80E-01 1.94E-01 2.4SE-O~ 
AC-228 6.65E-O~ 1~63E-O~ L42E-O~ 
TH-228 Not Detected -------- ~.13 
RA-224 Not Detected -------- 6.1SE-01 
PB-212 6.17E-01 l.34E-01 5.82E-02 
BI-2~2 6.81E-01 3.78E-01 5.36E-Ol 
TL-208 6.01E-01 l.26E-01 9.06E-02 

U-235 Not Detected -------- 3.38E-01 
TH-231 Not Detected -------- 8.38E-01 
PA-231 Not Detected -------- 1.57 
AC-227 Not Detected -------- 2.43 
TH-227 Not Detected -------- 5.08E-01 
RA-223 Not Detect.ed -------- 2.87E-01 
RN-219 Not Detected ....................... 4.03E-01 
PB-211 Not Detected -------- 8.99E-01 
TL-207 Not Detected -------- 2.13E+01 

AM-241 Not Detected -------- 7.95E-01 
PU-239 Not Detected -------- 4.01E+02 
NP-237 Not Detected -·------ 5.35E-01 
PA-233 Not Detected -------- 8.44E-02 
TH-229 Not Detected -------- 4.00E-01 



[Summary Report] - Sample ID: 50052501 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-ll.Om Not Detected -------- 4.31E-02 
AR-41 Not Detected -------- 5.66E+03 
BA-133 Not Detected -------- 9.06E-02 
BA-140 Not Detected -------- 1.65E-01 
CD-109 Not Detected -------- 1.85 
CD-115 Not Detected -------- 1.44E-01 
CE-139 Not Detected -------- 4.41E-02 
CE-141 Not Detected -------- 8.07E-02 
CE-144 Not Detected -------- 3.49E-01 
C0-56 Not Detected -------- 5.27E-02 
C0-57 Not Detected -------- 4.40E-02 
C0-58 Not Detected -------- 4.43E-02 
C0-60 Not Detected -------- 5.54E-02 
CR-51 Not Detected -------- 3.27E-01 
CS-134 Not Detected -------- 7.21E-02 
CS-137 Not Detected -------- 4.95E-02 
CU-64 Not Detected -------- 5.66E+01 
EU-152 Not Detected -------- 3.75E-01 
EU-154 Not Detected -------- 2.65E-Ol 
EU-155 Not Detected -------- 2.06E-01 
FE-59 Not Detected -------- l.10E-Ol 
GD-153 Not Detected -------- l. 58E-01 
HG-203 Not Detected -------- 4.34E-02 
I-131 Not Detected ----·--- 4.81E-02 
IN-115m Not Detected -------- 1.03E+01 
IR-192 Not Detected -------- 4.08E-02 
K-40 l.62E+01 2.37 4.61E-01 .\ LA-140 Not Detected -------- 8.48E-02 
MN-54 Not Detected -----·-- 4.95E-02 
MN-56 Not Detected -------- 1.71E+02 
M0-99 Not Detected -------- 4.95E-01 
NA-22 Not Detected -------- 6.68E-02 
NA-24 Not Detected -------- l.97E-01 
NB-95 Not Detected -------- 2.92E-01 
ND-147 Not Detected -------- 3.18E-01 
NI-57 Not Detected --.------ l.33E-01 
BE-7 Not Detected -------- 3.61E-01 
RU-103 Not Detected -------- 4.12E-02 
RU-106 Not Detected -------- 4.03E-Ol 
SB-122 Not Detected -------- 7.95E-02 
SB-124 Not Detected -------- 4.51E-02 
SB-125 Not Detected -------· l.l6E-01 
SC-46 Not Detected -------- 8.03E-02 
SR-85 Not Detected -------- 5.28E-02 
TA-182 Not Detected -------- 2.38E-01 
TA-183 Not Detected ...................... 8.16E-01 
TE-132 Not Detected -------- 5.26E-02 
TL-201 Not Detected ..................... 3.16E-01 
XE-133 Not Detected -------- 2.78E-01 
Y-88 Not Detected -------- 4. 06E- 02 
ZN-65 Not Detected -------- l. 53E- 01 
ZR-95 Not Detected .................... 8.90E-02 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-11-9 5 5: 3 9:3 7 PM ·* 
************************************************************************* 

-:Analyzed by: /'?v -.1-vlt~- Reviewed by:/h- 7ft•/fi- : 
****************pr~******"~*~***********************~~***~;************ 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/D.BISWELL (7582/SMO) 
022957-05 
50052502 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

822.000 
7-10-95 
7-ll-95 

LAB02 

gram 
11:15:00 AM 

5:06:41 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 5.39 
TH-234 6.64E-Ol 3.95E-Ol 7.90E-01 
U-234 Not Detected -------- l.98E+01 
RA-226 l.47 7.llE-Ol l.02 
PB-214 7.2lE-Ol l.37E-Ol 9.93E-02 
BI-214 6.24E-Ol l.l6E-Ol 7.82E-02 
PB-210 Not Detected -------- 4.95E+02 

TH-232 5.76E-Ol 2.53E-Ol 3.49E-01 
RA-228 6. 7lE-Ol 2_.58E-Ol 2.13E-01 
AC-228 Not Detected -------- 3.13E-01 
TH-228 6.07E-01 3.37E-01 7. 3lE-01 
RA-224 Not Detected -------- 7.23E-01 
PB-212 7.09E-Ol l.46E-01 6.89E-02 
BI-212 7.49E-01 4.43E-01 6.43E-Oi 
TL-208 5.88E-Ol l.32E-01 l.12E- Ol 

U-235 Not Detected -------- 3.80E-01 
TH-231 Not Detected ---·---- 9.60E-01 
PA-231 Not Detected -------- l. 74 
AC-227 Not Detected -------- 2.82 
TH-227 Not Detected -------- 5.74E-01 
RA-223 Not Detected -------- 3.25E-01 
RN-219 Not Detected -------- 4.39E-01 
PB-2ll Not Detected -------- 9.95E-01 
TL-207 Not Detected ·------- 2.27E+01 

AM-241 Not Detected -------- 9.45E-01 
PU-239 Not Detected ..................... 4.25E+02 
NP-237 Not Detected -------- 6.08E-.01 
PA-233, Not Detected -------- 9.57E-02 
TH-229 Not Detected -----·-- 4.49E-01 



[Summary Report] - Sample ID: 50052502 

Nuclide Activity 2S Error MDA -(pCi/graml 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.09E-02 
AR-41 Not Detected -------- 6.00E+03 
BA-133 Not Detected -------- 9.84E-02 
BA-140 Not Detected -------- 1.98E-01 
CD-109 Not Detected -------- 2.00 
CD-115 Not Detected -------- l.56E-01 
CE-139 Not Detected -------- 4.91E-02 
CE-141 Not Detected -------- 8.91E-02 
CE-144 Not Detected -------- 3.79E-01 
C0-56 Not Detected -------- 5.70E-02 
C0-57 Not Detected -------- 4.73E-02 
co-sa Not Detected -------- 5.43E-02 
C0-60 Not Detected -------- 6.11E-02 
CR-51 Not Detected -------- 3.86E-01 
CS-134 Not Detected -------- 7.93E-02 
CS-137 Not Detected -------- 5.96E-02 
CU-64 Not Detected -------- 5.54E+01 
EU-152 Not Detected -------- 3.85E-01 
EU-154 Not Detected -------- 2.79E-Ol 
EU-155 Not Detected -------- 2.23E-01 
FE-59 Not Detected -------- 1.25E-01 
GD-153 Not Detected -------- 1. 76E-01 
HG-203 Not Detected -------- 4.76E-02 
I-131 Not Detected -------- 5.21E-02 
IN-115m Not Detected -------- 1.12E+Ol 
IR-~92 Not Detected -------- 4.48E-02 
K-40 1.96E+01 2.83 4.45E-Ol -; ... r.A-~40 Not Detected -------- 8.80E-02 
MN-54 Not Detected -------- S.SSE-02 

. MN-56 Not Detected -------- 1. 86E+02 
M0-99 Not Detected -------- 5.50E-01 
NA-22 Not Detected -------- 7.BE-02 
NA-24 Not Detected ----·--- 2.18E-01 
NB-95 Not Detected -------- 3.31E-01 
ND-147 Not Detected -------- 3.51E-Ol 
NI-57 Not Detected -------- 1.48E-Ol 
BE-7 Not Detected -------- 4.04E-01 
RU-103 Not Detected -------- 4.50E-02 
RU-106 Not Detected -------- 4.80E-01 
SB-122 Not Detected -------- 8.20E-02 
SB-124 Not Detected -------- 4. 71E-02 
SB-125 Not Detected -------- 1.24E-Ol 
SC-46 Not Detected -------- S.SSE-02 
SR-85 Not Detected -------- 5.88E-02 
TA-U2 Not Detected -------- 2.52E-Ol 
TA-183 Not Detected -------- 9.70E-Ol 
TE-132 Not Detected -------- 5.53E-02 
TL-201 Not Detected -------- 3.47E-Ol 
XE-133 Not Detected -------- 2.99E-01 
Y-88 Not Detected -------- 4.22E-02 
ZN-65 Not Detected -------- l.70E-Ol 
ZR-95 Not Detected -------- 9.12E-02 



*************************************************************~**~******** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 6:15:51 AM -* 

:*:::::::: ... :::*~***;1:*~~:*****:::::::: ... ::: ... ~: ... ~~:~;;:*****: 
****************~*i*****~: ... ~~ .................................................................. ~~***'~ ... ,~******** 
Customer D.MILLER/D.BISWELL (7582/SMO) 
Customer Sample ID 022958-05 
Lab Sample ID 50052503 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

835.000 
7-10-95 
7-12-95 

LAB02 

gram 
1:15:00 PM 
5:43:25 AM 

1800 seconds 
1801 seconds 

Comments: 

************************************************************************* 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
---------- ------------- ----------- -------------

U-238 Not Detected -------- 5.15 
TH-234 Not Detected -------- 1.15 
U-234 Not .Detected -------- 1.86E+01 

·.·RA-226 1.70 8.58E-01 1.26 
PB-.2l4 7.39E-01 1.35E-01 8.02E-02 
BI-214 5.39E-01 1.11E-01 9.68E-02 
PB-210 Not Detected -------- 4.86E+02 

TH-232 6.64E-01 2.16E-01 2.49E-01 
RA-228 5.43E-01 3.34E-01 2.36E-01 
AC-228 Not Detected -------- 3.08E-01 
TH-228 6.16E-Ol 3.21E-01 7.01E-01 
RA-224 Not Detected -------- 6.34E-01 
PB-212 7 .l3E-Ol 1.44E-Ol 6.36E-02 
BI-212 8.59E-01 3.63E-01 4.55E-01 
TL-208 6.10E-01 1.47E-01 1.46E-01 

U-235 Not Detected -------- 3.78E-01 
TH-231 Not Detected -------- 9.08E-01 
PA-231 Not Detected -------- 1. 71 
AC-227 Not Detected -------- 2.70 
TH-227 Not Detected -------- 5.59E-01 
RA-223 Not Detected -·------ 3.26E-01 
RN-219 Not Detected -------- 4.26E-01 
PB-211 Not Detected -------- 8.87E-01 
TL-207 Not Detected 

_______ ... 
2.04E+ci1 

AM-241 Not Detected -------- 8.36E-01 
PU-239 Not Detected ...................... 4.52E+02 
NP-237 Not Detected -------- 5.56E701 
PA-233 .. Not Detected -------- 9.09E-02 
TH-229 Not Detected -------- 4.02E-01 



[Summary Report] - Sample ID: 50052503 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.76E-02 
AR-41 Not Detected -------- 2.99E+05 
BA-.133 Not Detected -------- l.OOE-01 
BA-140 Not Detected -------- 1.65E-01 
CD-109 Not Detected -------- 1.83 
CD-115 Not Detected -------- l. 66E- 01 . · 
CE-139 Not Detected -------- 4.69E-02 
CE-141 Not Detected -------- 8.64E-02 
CE-144 Not Detected -------- 3.90E-01 
C0-56 Not Detected -------- 5.44E-02 
C0-57 Not Detected ------ -.- 4.68E-02 
C0-58 Not Detected -------- 4.69E-02 
C0-60 Not Detected -------- 5.48E-02 
CR-51 Not Detected -------- 3.66E-01 
CS-134 Not Detected -------- 7.74E-02 
CS-137 Not Detected -------- 5.15E-02 
CU-64 Not Detected -------- 1.04E+02 
EU-152 . Not Detected -------- 4.14E-01 
EU-154 Not Detected -------- 2.69E-01 
EU-155 Not Detected -------- 2.20E-01 
FE-59 Not Detected -------- l.10E-01 
GD-153 Not Detected -------- l.64E-01 
HG-203 Not Detected -------- 4.38E-02 
I-131 Not Detected -------- 4.79E-02 
IN-115m Not Detected -------- 5.36E+01 
IR-192 . No.t .Detected -------- 4.30E-02 
K-40 l.33E+Ol 2.00 4.47E-01 • LA-140 ·Not Detected -------- 1.05E-01 
MN-54 Not Detected -------- 5.69E-02 
MN-56 Not Detected -------- 3.06E+03 
M0-99 Not Detected -------- 5.63E-01 
NA-22 Not Detected -------- 6.44E-02 
NA-24 Not Detected -------- 3.01E-01 
NB-95 Not Detected -------- 3.47E-01 
ND-147 Not Detected -------- 2.90E-01 
NI-57 Not Detected -------- 1.53E-01 
BE-7 Not Detected -----·-- 3. 61E-01 
RU-103 Not Detected -------- 4.21E-02 
RU-106 Not Detected -------- 4.35E-01 
SB-122 Not Detected -------- 9.04E-02 
SB-124 Not Detected -------- 4.87E-02 
SB-125 Not Detected -------- 1.20E-01 
SC-46 Not Detected -------- 7.98E-02 
SR-85 Not Detected -------- 5.77E-02 
TA-182 Not Detected -------- 2.35E-01 
TA-183 Not Detected -·------ 9.11E-Ol 
TE-132 Not Detected -------- 5.85E-02 
TL-201 Not Detected -------- 4.00E-Ol 
XE-133 Not Detected -------- 3.45E-Ol 
Y-88 Not Detected -------- 4.73E-02 
ZN-65 Not Detected -------- l. 63E- Ol 
ZR-95 Not Detected -------- 8.98E-02 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 6:52:53 AM * 
************************************************************************* 

-:Analyzed by: /}--y-· 7ln/rr Reviewed by:~ '7/(')..ftl . : 
****************~~*****~ ... z~********************~***~ ... ~~ ........................ ... 
Customer D.MILLER/D.BISWELL (7582/SMO) 
Customer Sample ID 022959-05 
Lab Sample ID 50052504 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

861.000 
7-10-95 
7-12-95 

LAB02 

gram 
1:55:00 PM 
6:20:21 AM 

1800 seconds 
1801 seconds 

Cormnents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.16 
TH-234 1.36 7.40E-01 9.79E-01 
U-234 Not Detected -------- 1.84E+01 
RA-226 1.19 8.64E-01 1.34 
PB·,2_;1.4 7.85E-'01 1.54E-01 1.28E-01 
BI-214 5.91E-'01 1.17E-01 9.78E-02 
PB-210 Not Detected -------- 4.59E+02 

TH-232 5.70E-01 1.99E-01 2.40E-01 
RA-228 5.87E-01 2.27E-01 2.00E-01 
AC-228 8.95E-01 1. 92E-01 1.27E-01 
TH-228 7.12E-01 3.42E-01 7.53E-01 
RA-224 1. 89 4.66E-01 5.92E-01 
PB-212 7.14E-01 1.42E-01 6.04E-02 
BI-212 6.49E-01 3.90E-01 5.65E-01 
TL-208 6.30E-01 1.43E-01 1.31E-01 

U-235 Not Detected -------- 3. 71E- 01 
TH-231 Not Detected -------- 8.95E-01 
PA-231 Not Detected -------- 1.69 
AC-227 Not Detected -------- 2. 72 
TH-227 Not Detected -------- 5.46E-01 
RA-223 Not Detected -------- 3.10E-01 
RN-219 Not Detected ·------- 4.32E-01 
PB-211 Not Detected -------- 9.96E-Ol 
TL-207 Not Detected -------- 2.llE+Ol 

AM-241 Not Detected -------- 8.35E-Ol 
PU-239 Not Detected -------- 4.40E+02 
NP-237 Not Detected ................... 5. 69E-.Ol 
PA-233- Not Detected -------- 9.07E-02 
TH·229 Not Detected -------- 4.22E-01 



!Summary Report) - Sample ID: 5005.2504 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -------- 4 .l9E- 02 
AR-41 Not Detected -------- 3.12E+OS 
BA-133 Not Detected -------- 9.80E-02 
BA-140 Not Detected -------- l.57E- 01 
CD-109 Not Detected -------- 1.91 
CD-115 Not Detected -------- l.64E-01 
CE-139 Not Detected -------- 4.52E-02 
CE-141 Not Detected -------- S.SSE-02 
CE-144 Not Detected -------- 3.76E-Ol 
C0-56 Not Detected -------- S.UE-02 
C0-57 Not Detected -------- 4.63E-02 
co-sa Not Detected -------- 4.71E-02 
C0-60 Not Detected -------- 5.54E-02 
CR-51 Not Detected -------- 3.57E-Ol 
CS-134 Not Detected -------- 7.78E-02 
CS-137 Not Detected -------- 4.8SE-02 
CU-64 Not Detected -------- l.12E+02 
EU-152 Not Detected -------- 3.68E-Ol 
EU-154 Not Detected ---- ......... - 2.57E-Ol 
EU-155 Not Detected -------- 2 .l4E- 01 
FE-59 Not Detected -------- l.07E-Ol 
GD-153 Not Detected -------- l.GOE-01 
HG-203 Not Detected -------- 4.38E-02 
I-131 Not Detected -------- 4.SSE-02 
IN-115m Not Detected -------- 5 • .24E+Ol 
IR-192 Not Detected -------- 4.30E-0.2 
K-40 l. 4.2E+Ol 2.11 4.57E-Ol el LA-.. 140 Not Detected -------- l.l7E-Ol 
MN-54 Not Detected -------- 5.26E-0.2 

.. MN.-56 Not Detected -------- 2.84E+03 
M0-99 Not Detected -------- 5.62E-01 

. NA-22 Not Detected -------- 6.55E-02 
NA-.24 Not Detected -------- 3.41E-Ol 
NB-95 Not Detected -------- 3.42E-01 
ND-147 Not Detected -------- 3.08E-Ol 
NI-57 Not Detected -------- l.64E-Ol 
BE-7 Not Detected -------- 3.58E-01 
RU-103 Not Detected -------- 4.41E-0.2 
RU-106 Not Detected -------- 3.9.2E-Ol 
SB-122 Not Detected -------- 9.08E-0.2 
SB-124 Not Detected -------- 4.88E-0.2 
SB-1.25 Not Detected -------- l . .25E-01 
SC-46 Not Detected ..................... 8. 34E- 0.2 
SR-85 Not Detected -------- 5.40E-0.2 
TA-182 Not Detected -------- 2.44E-01 
TA-183 Not Detected -------- 9.09E-Ol 
TE-132 Not Detected -----·-- 5.94E-0.2 
TL-201 Not Detected -------- 3.58E-Ol 
XE-133 Not Detected -------- 3.38E-01 
Y-88 Not Detected -------- 3.83E-02 
ZN-65 Not Detected -------- 1.63E-01 
ZR-95 Not Detected -------- 8.68E-02 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-9 5 8 : 44 : 2 7 AM *. 
************************************************************************* 

: Analyzed by: ~ -,f. 1-sr Reviewed by:~/ -,1,_i.Jr : 
****************~~****'~**********************~~**''~*********** 
CUstomer D.MILLER/D.BISWELL (7582/SMO) 
CUstomer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50052505 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1.000 
11-01-90 

7-12-95 
LAB02 

Each 
12:00:00 PM 

8:30:43 AM 

600 seconds 
606 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 2.15E+04 
TH-234 Not Detected -------- 4.71E+03 

. U-234 .Not Detected -------- 1.16E+05 
RA.:226 : ·Not Detected -------- 5.85E+03 

;-_.· ... PB-.-214 Not .,·Detected -------- 6.97E+02 
BI-214 Not Detected -------- 6.46E+02 

'PB-210 . Not . Detected --------- l.OBE+07 

TH-232 Not Detected -------- 2.03E+03 
RA-228 Not .. Detected -------- 2.79E+03 -AC-228 Not Detected -------- 1.77E+03 
TH-228 Not Detected ------- .. 3.61E+04 
RA-224 Not Detected -------- 3.15E+04 
PB-212 Not Detected -------- 2.B7E+03 
BI-212 Not Detected ·------- 2.55E+04 
TL-208 Not Detected ·------- 5.41E+03 

U-235 Not Detected -------- 1.85E+03 
TH-231 Not Detected ---·---- 3.85E+03 
PA-231 Not Detected -------- 9.18E+03 
AC-227 Not Detected -------- 1.61E+04 
TH-227 Not Detected ---·---- 2.28E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 2.B8E+03 
PB-211 Not Detected -------- 8.41E+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 9.49E+04 1.70E+04 6.60E+03 
PU-239 Not Detected -------- 2.15E+06 
NP-237 Not Detected ..................... 2.73E+03 
PA-233 Not Detected -------- 6.22E+02 
TH-229 Not Detected -------- 2.03E+03 



[Summary Report] - Sample ID: 50052505 

Nuclide Activity 28 Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------

AG-110m · Not Detected -------- 1.80E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.47E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.56E+05 9.87E+04 1.19E+05 
CD-115 Not Detected -------- l. OOE+26 
CE-139 Not Detected -------- 1.35E+06 
CE-141 Not Detected -------- 3.14E+18 
CE-144 Not Detected -------- l.23E+05 
C0-56 Not Detected -------- 1.92E+09 
C0-57 B.21E+03 7.66E+03 1.21E+04 
C0-58 Not Detected -------- 7.00E+09 
C0-60 7.39E+04 9.62E+03 5.13E+02 
CR-51 Not Detected -------- 9.87E+21 
CS-134 Not Detected -------- l.48E+03 
CS-137 6.82E+04 8.81E+03 5.38E+02 
CU-64 Not Detected -------- l.OOE+26 
EU-152 Not Detected -------- 3.41E+03 
EU-154 Not Detected -------- 2.24E+03 
EU-155 Not Detected -------- 2.13E+03 
FE-59 Not Detected -------- 3.62E+14 
GD-153 Not Detected -------- l. OSE+OS 
HG-203 Not Detected -------- 3.17E+13 
I-131 Not Detected -------- l. 00E+26 
IN-l15m Not Detected -------- 1.00E+26 
IR-192 Not _Detected -------- 2.79E+09 
K-40 Not'Detected -------- 1.69E+03 .) LA-.140 Not-Detected -------- l.OOE+26 
MN-54 Not Detected -------- l.77E+04 
MN-56 .. Not Detected -------- l. 00E+26 
M0-99 Not Detected -------- l. OOE+26 
NA-22 Not Detected -------- 8.06E+02 
NA-24 Not Detected -------- l. OOE+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- l. OOE+26 
NI-57 Not Detected -------- l. OOE+26 
BE-7 Not Detected -------- 1.60E+13 
RU-l03 Not Detected -------- 4.68E+15 
RU-106 Not Detected -------- 7.6lE+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- 1.13E+l1 
SB-125 Not Detected -------- 3.39E+03 
SC-46 Not Detected ------·- 6.69E+08 
SR-85 Not Detected -------- 3.17E+10 
TA-182 Not Detected -------- 4.16E+07 
TA-183 Not Detected -------- 1. OOE+26 
TE-132 Not Detected -------- l. OOE+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- l. OOE+26 
Y-88 Not Detected -------- 1.34E+07 
ZN-65 Not Detected -------- 1.23E+05 
ZR-95 Not Detected -------- 7.06E+10 

• 



•• 

• 

• 

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

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

7-~2-95 8:49:38 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50052505 

1.00 
11-01-90 
7-~2-95 

Each 
~2:00:00 

8:30:43 
600 seconds 
606 seconds 

PM 
AM 

Parameter Mean 1S Error New Value < LU : SD : UD : BS : 
--------------- ----------- ------------
AM-241 Activity 9.744E-02 3.746E-03 

CS-137 Activity 6.967E-02 2.428E-03 

C0-60 Activity 7.691E-02 2.535E-03 

··Flags Key: LU = Boundary Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

Reviewed by, fl ? ~...;~ r 

9.487E-02 < 

6.819E-02 < 

7.425E-02 < 

= Above I (Ab 
(In 
(In = 
(In = 

Investigate, 
Investigate, 
Investigate, 

> 

> 

Be Below ) 
Ac = Action) 
Ac = Action) 
Ac Action) 



SMO ANALYTICAL DATA ROUTING FORM 

' c t' ~(I 
Project Name: \ @' 4-- 1 I 

SNL Task Leader: :lJi \ \~[ 
\; M 

SMO Project Coordinator: ?j~ 
ARCOC 

0".)21lf1 

(72Q~S"" 

Lab 

Date Results Received: 

']1lS' 
f I 

Preliminary: ______ _ 

CaseNum~r: ~~DD 

Org/Mail Stop: '] 5 CS ~- I I Y.X' 
Sample Ship Date; 'J J1 L.f}rs

'1111 l9s-
LabiD 

::?"Lx25 %" 

":2-C65 3::, 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: _______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transminal: 

Transmined By: 

Comments: 

Reviewer: --------

Signature: _______ _ 

Person 
Notified: ________ _ 

Transmined ;1'), \) 
To: I e'l 

~ 
Filed In 
Record Center: 

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



ANALYSIS REQUEST AND OF CUSTODY PAGE _f _OF_/_ • DI·COt. (0-D.t~ Sd6()J3 AR/COc-L:tJJ78 5 __ _ 
•pt. No./Mail Stop: -=/_5f3t./r~_4_=i-:________ __ I Parameter & Method Requested I 
jectflask Manager: p.()'t'•llt/ LH .. ~!~~~ .. - . I I I I I I I I I I I 

Project Name: T~'l 'oil ;:tj~Cflt..s _ ____ _ ~SM~O~A~ut~lr>r~i~-~~~~~ 
Jcord Center CodeA f)S ~t. f~ -~f . .,, _ es 

Logbook Ref No: (> 1~'- _ _ ___ _____ __ _ __ _ S.ll!lli• Servim Oapartmeot _ 
P.O. Bo•5800 MS 0154 It 

MO Reference No.: C f<x.!8Cf -·· ---· ... ... _ Send Rc Alburp!r""'. NM B7t85-0154 ~ 1 

. ~ 
.ocat1on Tech Area OtJtstcJ( l"~ -I . . Reference LOV (available at SMO) . 

. M Q ~ 

A."' r, 1 g' ~ Z Container ~ 
Room UV1"'~111(. ·;: ·- S ., ~ 

.5 ~ iii ii. ~ 
I N F tl I ER Sample 10 or a> o. a: Oatemme Sampla T Preser- E 8_ • 1 

amp e 0
• • rae on Sample location Detail .! ~ w Collected Matrix ype vatlve ~ ~ -.;;:) 

llildir1jl_ etc; fo l-
lab 

Sample! 
10 

tl'1. Cf 6 I - 0 S'tf10'l~-+P-aso..oos,5 err 1~6 l.il[lfS"-~:zD ~ ,..! ~II,M,. ( 6- ~ >< fEll lifE_ 
Z. t. Cf 6 z. - 0 I> 110'16 -6"-P-ClSI-GICJCI-5 r'f '· to:ts- 'X' -, 
t[l.. ql'l3 - Ol5ltO'f&-6p-~Z.-CD(-~ yg' 11:00 )< - _ -, 

2. 2. Cf 6 15="'"":" o S" T/lYf6-6P-OS3-oo6-:S 'J'S ,, ll:'{() X 

2 z ICC ' ' - 0 5 no16-6p-oS'{-()of-.S II,. I,~. 'II I y: 05 'II ' ... , "" II "" X 

\liMA 0 Yes ~No Ref. No. '$~mpl~. Tr'il .. c~kln~.i.·u• .. :l't~rr .. ;kll 1""'/"'J ~~'"I Spaciallnstructlons/OC Requirements 
. . . .~l?~t~;~~~~~a'!'t!Jl·!!·/ddNv_ '-~ ~'""• 'S" :' · • 

Jmple Disposal ~Return to Chent 0 Dtsposal by lab !Entered'lit\,il"i~JJ ~llh !·i'·l~dl-•• •·.•1• 

unaround Time ~Normal 0 Rush Required Report Date ,qc~1M~~::i~~·~:i~~····•t': 

=: .. ~~ 1~. ~2-
R~lin_qu_is~~d ~Y -~~ Org. ~~ _____ o_~r_e -~~~~ !imej5:"[.J ~- ~e~~nquis~1ed by _ oro.· .. 

~·~~iv~~ ·- . 0~/-~-~b_?$'1J ___ ~~lf:_il~0_"'.e/:Jf__j_ ~~ec~i~d-~~-- _ ..••. --.. -·-----------~~~--- _ 

~·· - -- v 7..J/~~~a-29_i ~·'OZ:Lt J~Y~:27- :· R~~~~;~~-·~-b~--- .. -·----- ---- __ , __ Org. 

Rece• ------------- ---~~·.5tYt.77tf?!.~e_7/f)jtCirr:_•;(r_ Z.. :: ~e~~v~~ ~~- .. - - -. --- .. - _org. 

.. ...... ~ . _.'g~ .. "~Yt.:__.7.7/ .. ?_·_ '-·7/' 1/~ rr __ -__ ~m·.- /J. .. }~ ~:.~clin~u-i~~~·d b~----···- -- --- - ........ ?r~. 
L:.."""""'-"""'~"------"~~=A"'--'~""-"~'-=YV~ J:JZ.:J-l"t"J-/-i-'?C"";/5 ..:f (/ 6. ReceiVed by Org. 

Date 

Date 

Date 

Date 
---
Date 

Date 

liTE ~ompaii'y ~amploiS, BLUE- To Accompany Samphis';' YEllOW. SMO Suspense Copy 
laboratory _Copy Return to SMO · 

PINK· Field Copy 

.'.,·. 

,. 
:r • ,. ·•I 

Abnormal . 
Conditione-on 
Receipt·:-. " 

"r\ il·.:·, I 

I ; 

:: 

'! .' • 

·. ·; '·· ., . 
t I• • 

Time 

Time 

Time 

Time 

Time 

Time 



··- - - .· -- --- ·-- -

'~-l.' . .-ANALYSIS RE;QUEST ANQ-CHAINtOF .CUSTODY PAGE _f_ OF _( __ 
.: . . .; ... : 

03785 
·. '-/"~'~ /t"<f':J Da;e sa.hpi~s'Shlppoil~ 10 •M;r,:."?J:..·:/}6-~ 1)17!1: '' _Coni!ICl No.: # t'l4- Parameter & Method Requested I Dept. No./Mad Stop: ,·_ ·~ , _ ----. . __ 

Caso No.: .::626,; '100 Projcctflask Manager: f) r"\·1'·11 ~I/. 1-l. tJ.-1(<_ __ C . lW b'll N • · - - . :'?5' C,..._.,c· arner ay 1 o, . ....__ ____ . _ _ ___ ____._ 
SMO Authorirstion:\i~~ •...\ Q Project Name: l '\_·I ·::Jil -··rll}f i •r/fll•11~1 'I) lab Contact: A 1'1\; ( /1, . _ . 

Record Center Code: A· Df '""1, fl\._ ;,>·If 'i 6 lab Deslination:' 1 iff . 1 
• .• Bill lo: Sall<la Nationallabol~ 

, logbook Ref No: 0133 .. _ . .. SMO Contacl/Phone: fl. '(lq ("' JfcLtt "J'tf.",,/'31'> -Q;6· II- St...,lier Ser-vices Oepa~tmenl 
P.O. 8o1 5800 MS 0154 \, 

SMO Reference No.: C fOO S'7 Send Re ort to SMO f)~Lw!(Lfkl'!.,-i.f;_., . : ... · . Albuquef...,, NM 87185-0154 ll 
':J. 

location I Tecr Area c~w;;rJI' TA-' 
Ill .. Reference LOV (available at SMO) 

CD.t 0 <r z Container c ~ Building '1'~'•1 "i(o 1 Ro~m Q!JI.S irl.!: c c s : ... "'.g '0 "2 ·- "' ' 
. !: -;; iii I! u 0 a.., . 

Lab 
ER Sample 10 or Date/Time Sample e .!! -;; t;-

Sample No. -Fraction CD "- a: Type ~olum• Preser- e.,_ '-6 Sample 
.X 2: - .. Sample location Detail Collected Matrix vative ~8::i Ia> w Clll- ID 

()1. I< 1~ .l - 0 S_ITr076-G-P..o~-m;- s 1' '16 Ml/'fr; -·:u.~ s p sa>,., JlotE' 6- SA >< ; 

-I- 1--
()2.. 1..'1 6 2.. - () s TtDrtS ·6r-o;I-WI-s 1 ''It,_ 10 :1s ~ 
-r- r- 1·-

' 
1- I- -

0"2. 7... Cf 3 - 0 S '(101& -{,p-oS-2-<:ut-., ('fS, lr:oo )("' • 
r- - 1- 1-- - - - - -- . 

IC 22. '1 6 <- 0 s T /u1 6-6 p-o::d-oo6 -s 1'g'· IV{ C) X: .J 

lc c ..,!, .,,, lt ~L- - - - 1- - --

.2 z ;J_ 6 6 - s TID'l'G-IJ.r-oSI{-Do?·> II' ' ·,lf·t~:o• ' . " . x '-

1- - - 1- - 1- --. 

-
1-- 1- - I-;-

- ; ., ·: ,. . ' I , .. 

--1- - -- - - -- - - 1-- -· ---
-

I-- -
- ,_, 

- - - - - --
- •' 

RMMA Dves 18No 
. . Sample Tracking •'· '"""·"' , ... :···' · ·•·-·. Sjle.cial lnstructions/QC Requirements Ab~ormai· ... Rei. No. 

· D~te 'Entered 'tmi\i'/dd/yy! i ' ·':7/i~f'•\!. 1 • Conditions cui 
Sample Disposal 151Return to Client 0 Disposal by lab Entered'bV: .. '.:, ~~-~~. 1 

··l 111 ii · ··! 

Turnaround Time 1);1 Normal DRush Required Report Date · -l·ttc i~li;::·-~~· .• ·,"J•:. 

Sample 11;;,~t'tv 5f1..f;t1, 
I Si naturA ltnlt JdlmiL~.illliUtion 

Team 
. 'Ju:t't.a~ ..J(-:~ ?lt-1 n (o( 7!>,3~ 

Members I(', I h. a. (,oha / I ( j 11 1---K....J. .J:h /-• .,.../ I -1(.., :' 1-""L._. I 7 r -..1-1 z, 
' / 

1. Relinquished by JIA4Jt.l.;UJt -~'~;,_ Org. ]t_.'i'-7... . Date :;.;11~ Time/~'/ J 4. Relinquished by 

1. Receive~by~· r< / /·2"""S"~7 ~rtl-" ~U 75'1} Datel-1/-J)Time /'-; '/) 4. Received by 
- ··-. --

2. Relinqt1ls~ -~" y · / _/.--61'~ , 2}1 .., Date 7-!1-Jfime/?' _..,.. / 5. Relinqilished by 

i '"'"""''' ~ .. - "- i;, ~~;;:/ ~- 0~; i/11/' I i;,.; it; 7 5. Received by 
-

~-Relinquished b - //./ ,.....--Org. J/l't '?"I(' 'Date 
7
;.1/) 1 limo /) JO 6. Relinquished hy 

--
3.Receivedby,/"-::":?/ /"/' .r/<;-Org.:fJJo )'))!Dale-,'_/.; -J<-lim.Y..; -(/) 6. Received by 

-
WHITE --To A~ompan\' Samples, 

Laboratory Copy 
BLUE- To Accompany Samples: . YELLOW- SMO Suspense Copy 

Return to SMO 

e ·e 

.... 

.. . 

Receipt ..... 
.. . ' 

. -

Org. Dale Time 

Org. Date Time 
- ..... . - . ··-· 

Org. Dale Time 
--

Org. Dale Time 

Org. Dale Time 
...... . -

Org. Date Time 

. PINK- Field Copy 
. 

• 



dliUIIill Li:IUUI dLOIIUtt 

n Protection 

To be completed IJ•lCustomer 

Customer: J).ll;tler /H. fltt£\ I Hazards/Special Instructions: 

Organization: _+_5_8_~----
Project Location: _t-';..4--'---.:...\ ___ _ 

Phone: fi'{~..OC61-
Date .Results Neede'd: ·7-/.3 ·]<" 

Suspect Isotopes: 
'O>~gs-Other Information: 

Customer 
Sam__ele 10 

02t~61-o~ 

OtZ.f62 -o~ 
Oz.2 ~63- o~-

0~""-16$" -0$ 

0Z7.C(66 -o~ 

LCj 

Sample I Dateffime 
Type Collected 

5 11/I(,Y,--~ 
- t:tr 

- /(:a"> 
_,,,~ 

v I 'V ·tv:~ 
J fi/D-vjo 

Sample 
Volume 

50~"'' 

'" 

Requested Analysis 

6-C\~I'Ikt' Sp.flc. 

:v 
Y~~ 

-v 

• t:iampte Anatysts Kaquest 
Page _Lot 

Shaded areas are for RPSD use onlv 
8atdhlag· Nulllbet: · ... ··.· S7J05 iJ 

Logged By: -::['W 

Analysis Type: Gamma Spec 
o H-3 

LIMS Login-------

Results f=axed _;;;.---,--,-~--'

Sample Disposal~__;.;;..;,.;;;;.""--~--'-

o ,Alpha/Beta 
0 ,A.Iplia Spec 
oTotal U 

RPSD .•.. I Rad Scli'! I !:l~!ilp!e 
s~mple 10 •.. 1J1Rihr) .. ,W~Ight 

0 Other 
Reilnarks 

· '((})'··.··· I g:I~t~$.~.1····.· .......• •·•.;.···· ·.· ······.•·:••.· 
ln'2 .·.· .t~i ;;·.I . •:\.lax~:FSI•·.· \·•····. ,· .. · . 
03 ·.· · •. 1· .·.I 167 .. 

1
.-:.t ~j ··._ .. , ·• \ . . ··1111•· .. 0· ··:..;:..:1 ~ c J "7 . . \ I. ·. ·.,1. : : .•·:·'•'·•.'•·.· . ' . 

c) ~ . 1 2.?ut.J-~l7r1 F '· 
o 0 ........ 1 .1\frr-.. IAtit<··· I 

I · < • · ·. :/ · I ?'o " · ·•·· I o~ ··· ;;\ 'l . ·········.···.···.· ( · 
1··.······ ····<<r:.j··· ·I ·i:·· ...... -, 

·· · ·.··.·.r ••· · U;.:t•:~\:;.··.;.•'1 · ..... :· •... ·.~:~;·':.; 
-. ·· 1:-.v + c:.:··;;:.l··.•· .. ·•··.· .. ·· .. i )\,.(· 

. · L .. : ·i•.:· I . ·• ;~., 

::·;:· 

Rellnqul<hed~ / at:/;JJ}.-c'Tome t_M' 1 Date Z!u/IJ Time 
Relinquished by Date f"J 'fJ_. Time·- I )1 () at /7'7- Zh"Time 

/~57 
.)f.70 

Relinquished by Dale Time Received y Time ___ _ 
Relinquished by Date Time Received by Time ___ _ 



• 

• 

********************W*************************************************~** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 2:49:45 PM *·. 
************************************************************************* 

:Analyzed by:~/ l (i_ J ..,~~/9-.::... Reviewed by:~ 711/?1" : 
***************~~******~***************~~****/'********** 
Customer 

{/ 

Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022961-05 
50053301 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

692.000 
7-11-95 
7-12-95 

LAB02 

gram 
8:20:00 AM 
2:16:39 PM 

1800 seconds 
1801 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

------·--- ------------- ----------- -------------
U-238 Not Detected ....................... 5.91 
TH-234 Not Detected --·----- l. 01 
U-234 Not Detected -------- 2.23E+01 
RA-226 2.38 8.59E-01 1.13 
PB-2l4 8.22E-01 l.60E-01 l. 21E- 01 
BI-214 6.70E-01 l. 34E- 01 1.09E-01 
PB-210 Not Detected ........................ 5.37E+02 

TH-232 6.75E-01 2.98E-01 4.11E·01 
RA-228 7.31E-01 2.80E·01 2.39E·01 
AC-228 7.96E-01 2.12E-01 2.10E-01 
TH-228 Not Detected -------- l. 39 
RA-224 Not Detected -------- 8.03E-01 
PB-212 8.S3E-01 1.77E-Ol 7.49E-02 
BI-212 1.65 5.52E-01 6.32E-01 
TL-208 7.07E-01 l.66E-01 1. SSE- 01 

U·23S Not Detected -------- 4.17E-01 
TH-231 Not Detected -------- l. 03 
PA-231 Not Detected -------- 1.93 
AC-227 Not Detected ... - ..... - - ..... 3.04 
TH-227 Not Detected -------- 6.S8E-01 
RA-223 Not Detected -------- 3.S1E·01 
RN-219 Not Detected -------- S.06E·01 
PB· 211 Not Detected -------- 1.12 
TL-207 Not Detected ------- .. 2.S1E+01 

AM-241 Not Detected -------- 9.47E-01 ,...,-1/}?:: 
PU-239 Not Detected -------- S .16E+02 ;;r;_j~_A.N '7/; J/ 
NP-237 G.87E 01 :.85E 81 :J.89E-01t£<. ' I 
PA-233 Not Detected -------- ·l.OSE-01 
TH-229 Not Detected ... - - - ......... S.09E·01 



[Summary Report] - Sample ID: 50053301 

Nuclide Activity 28 Error MDA -(pCi/graml 
---------- ------------- ----------- ------------· 

AG-l.l.Om Not Detected -------- 5.07E-02 
AR-41 Not Detected -------- 7.01E+03 
BA-133 Not Detected -------- 1.14E-01 
BA-140 Not Detected -------- 2.14E-01 
CD-109 Not Detected -------- 2.41 
CD-115 Not Detected -------- 1. 78E- 01 
CE-139 Not Detected -------- 5.49E-02 
CE-141 Not Detected -------- 9.64E-02 
CE-144 Not Detected -------- 4.4l.E-01 
C0-56 Not Detected -------- 5.76E-02 
C0-57 Not Detected -------- 5 .43E- 02 
co-sa Not Detected -------- 5.84E-02 
C0-60 Not Detected -------- 6.4l.E-02 
CR-51 Not Detected -------- 4.31E-01 
CS-134 Not Detected -------- 9.39E-02 
CS-137 Not Detected -------- 5.86E-02 
CU-64 Not Detected -------- 7.42E+01 
EU-152 Not Detected -------- 4.29E-01 
EU-154 Not Detected -------- 3.64E-01 
EU-155 Not Detected ...................... 2.43E-01 
FE-59 Not Detected -------- 1.42E-01 
GD-153 Not Detected -------- 2.06E-01 
HG-203 Not Detected ---·---- 5.52E-02 
I-131 Not Detected -------- 5.44E-02 
IN-115m Not Detected -------- l.29E+01 
IR-192 Not Detected -------- 5.04E-02 
K-40 1.77E+01 2.61 4.52E-01 

e" LA-140 Not Detected -------- 1.34E-01 
MN-54 Not Detected ...................... 6.28E-02 
MN-56 Not Detected ---·---- 1.92E+02 
M0-99 Not Detected -------- 6.16E-01 
NA-22 Not Detected -------- 8.64E-02 
NA-24 Not Detected ------·-- 2.68E-01 
NB-95 Not Detected ..................... 3.75E-01 
ND-147 Not Detected -------- 3.89E-01 
NI-57 Not Detected -------- 1.70E-01 
BE-7 Not Detected -------- 4.62E-01 
RU-103 Not Detected -------- 5.10E-02 
RU-106 Not Detected ................... 5.54E-01 
SB-122 Not Detected -------- 9.78E-02 
SB-124 Not Detected -------- 5.79E-02 
SB-125 Not Detected -------- 1.49E-01 
SC-46 Not Detected -------- 9.41E-02 
SR- 85 Not Detected -------- 6.72E-02 
TA-182 Not Detected -------- 2.77E-01 
TA-183 Not Detected -------- 9.72E-01 
TE-132 Not Detected .................... 6.46E-02 
TL-201 Not Detected ................. 4.02E-01 
XE-133 Not Detected -------- 3.42E·01 
Y-88 Not Detected -------- 4.35E-02 
ZN-65 Not Detected -------- 1.81E-01 
ZR-95 Not Detected -------- l.04E·01 

.j 



***********Y************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 3:28:57 PM ..,._ 

:*::::::: .... :::S::*****I*~**c**~i:*;****:::::::: .... :::~**;*i;;;;~****: 
**************~*~******9*~****************;/~ ................ 1: .... ~~ ........................ .... t/ 
Customer v D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022962-05 
Lab Sample ID 50053302 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

628.000 
7-11-95 
7-12-95 

LAB02 

gram 
10:15:00 AM 
2:55:09 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/graml 

---------- ------------- ----------- -------------U-238 Not Detected -------- 5.84 
TH-234 Not Detected -------- 1. 38 
U-234 Not Detected -------- 2.23E+Ol 
RA-226 1.48 7.82E-01 1.14 
PB-214 7.52E-01 1.52E-01 1. 19E-Ol 
BI-214 6 .41E-01 1. 29E- 01 9.78E-02 
PB-210 Not Detected -------- 5.54E+02 

TH-232 5.53E-01 2.17E-01 2. 71E-01 
RA-228 5.87E-01 2.34E-01 2.82E-Ol 
AC-228 Not Detected -------- 3.83E-Ol 
TH-228 9.93E-01 4.37E-Ol 7.42E-01 
RA-224 l. 73 S.OOE-01 7.53E-01 
PB-212 7.20E-01 1.55E-01 7.28E-02 
BI-212 6.42E-01 4.10E-01 5.87E-01 
TL-208 5.38E-01 l. 39E- Ol l. 31E- 01 

U-235 Not Detected -------- 4.40E-01 
TH-231 Not Detected -------- 1.06 
PA-231 Not Detected -------- l. 89 
AC-227 Not Detected -------- 3.04 
TH-227 Not Detected -------- 6.41E-01 
RA-223 Not Detected ....................... 3.53E-01 
RN-219 Not Detected ...................... S.llE-01 
PB-211 Not Detected -------- l. 08 
TL-207 Not Detected -------- 2.5DE+01 

AM-241 Not Detected ...................... 1.01 
PU-239 Not Detected -------- 5.28E+02 
NP-237 Not Detected -------- 6.58E-01 
PA-233 Not Detected -------- 1.llE-01 
TH-229 Not Detected -------- 4.78E-01 



[Summary Report] - Sample ID: 50053302 

Nuclide Activity 2S Error MDA e (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -..... - .. - .. - S.l9E-02 
AR.-41 Not Detected -------- 4.23E+03 
BA-133 Not Detected -------- l.17E-Ol 
BA-140 Not Detected -------- 2.08E-Ol 
CD-109 Not Detected -------- 2.16 
CD-115 Not Detected -------- 1. 67E-Ol 
CE-139 Not Detected -------- 5.65E-02 
CE-141 Not Detected -------- 1. OlE-01 
CE-144 Not Detected -------- 4.39E-01 
C0-56 Not Detected -------- 6.93E-02 
C0-57 Not Detected -------- 5.42E-02 
C0-58 Not Detected -------- 5.65E-02 
C0-60 Not Detected -------- 6.36E-02 
CR-51 Not Detected -------- 4.40E-01 
CS-134 Not Detected -------- 9.66E-02 
CS-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 6.14E+01 
EU-152 Not Detected -------- 5.09E-Ol 
EU-154 Not Detected -------- 3.23E-Ol 
EU-155 Not Detected -------- 2.48E-01 
FE-59 Not Detected -------- 1.29E-01 
GD-153 Not Detected -------- 1. 91E- 01 
HG-203 Not Detected ..................... 5.22E-02 
I-131 Not Detected ........................ 6.04E-02 
IN-115m Not Detected -------- 1. OlE+Ol 
IR-192 Not Detected -------- 5.20E-02 
K-40 1.39E+Ol 2.14 4.45E-01 -LA-140 Not Detected ...................... 1.07E-Ol 
MN-54 Not Detected -------- 7.00E-02 
MN-56 Not Detected -------- l.64E+02 
M0-99 Not Detected -------- 6.47E-01 
NA-22 Not Detected -------- 8.27E-02 
NA-24 Not Detected -------- 2.44E-01 
NB-95 Not Detected -------- 3.66E-01 
ND-147 Not Detected -------- 3.90E-01 
NI-57 Not Detected .................... 1. 50E-01 
BE-7 Not Detected -------- 4.46E-01 
RU-103 Not D.etected -------- 5.15E-02 
RU-106 Not Detected -------- 5.37E·Ol 
SB-122 Not Detected -------- 1.03E·Ol 
SB-124 Not Detected -------- 5.79E-02 
SB-125 Not Detected -------- 1.41E-Ol 
SC-46 Not Detected -------- 9.87E-02 
SR-85 Not Detected -------- 6.68E-02 
TA-182 Not Detected ................... 2.86E-01 
TA-183 Not Detected -------- 1. 03 
TE-132 Not Detected -------- 6.l9E-02 
TL-201 Not Detected -------- 3.96E-01 
XE-133 Not Detected -------- 3.31E-01 
Y- 88 Not Detected -------- 5.24E-02 
ZN-65 Not Detected -------- 1.86E-01 
ZR-95 Not Detected -------- 1.02E·Ol 

.; 



• 

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

y Radiation Protection Sample Diagnostics Program [881 Laboratory] y 

Y 7-12-95 4:09:14 PM - * 

:*::::::::y:::*~Y**:~*;;*;**;~:*~:*::::::::*:::~y*;*;~;;f*;:****: 
*y**Y_*********yy,~ft.-l,*~*y'~-:;,fr~;,***y********y*yr?***y~~*yyy*y*y*y** 
Customer ~ : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022963-05 
Lab Sample ID 50053303 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

671.000 
7-11-95 
7-12-95 

LAB02 

gram 
11:00:00 AM 

3:35:22 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------· --·---------- ............................ -------------
U-238 Not Detected -------- 5.84 
TH-234 Not Detected -------- 1.37 
U-234 Not Detected -------- 2.32E+01 
RA-226 1.51 7.15E-01 1.01 
PB-214 7.52E-01 1. 48E- 01 1.09E-01 
BI-214 5.87E-01 1.22E-01 l.01E-01 
PB-210 Not Detected -------- 5.62E+02 

TH-232 6.63E-01 2.30E-01 2.72E-01 
RA-228 7.32E-01 -2.84E-01 2.12E-01 
AC-228 Not Detected - ... -- ... -...... 3.53E-01 
TH-228 8.87E-01 4.07E-01 7.95E-01 
RA-224 Not Detected -------- 7.39E-01 
PB-212 7.28E-01 1.54E-01 7.18E-02 
BI-212 8.90E-01 4.23E-01 5.53E-01 
TL-208 6.77E-01 1. 62E- 01 l.53E-01 

U-235 Not Detected -------- 4.32E-01 
TH-231 Not Detected -------- 1.04 
PA-231 Not Detected -------- 1. 87 
AC-227 Not Detected -------- 3.06 
TH-227 Not Detected ..................... 6.40E-01 
RA-223 Not Detected -------- 3.49E-01 
RN-219 Not Detected -------- 4.79E-01 
PB-211 Not Detected ...................... 1.19 
TL-207 Not Detected -------- 2.60E+Ol 

AM-241 Not Detected ................... 9.30E-01 
PU-239 Not Detected -------- s,oOE+02 
NP-237 Not Detected -------· 6.55E~01 
PA-233 Not Detected -------- 1.03E-Ol 
TH-229 Not Detected -------- 5.03E-Ol 



[Summary Report] - Sample ID: 50053303 

Nuclide Activity 2S Error MDA -· (pCi/graml 
---------- ------------- ................................. -------------

AG-110m Not Detected -------- 5.27E-02 
AR-41 Not Detected -------- 3.97E+03 
BA-133 Not Detected -------- l.13E-01 
BA-140 Not Detected -------- l.95E-01 
CD-109 Not Detected -------- 2.22 
CD-115 Not Detected -------- 1.67E-01 
CE-139 Not Detected -------- 5.27E-02 
CE-141 Not Detected -------- 9.61E-02 
CE-144 Not Detected -------- 4.19E-01 
C0-56 Not Detected -------- 6.78E-02 
C0-57 Not Detected -------- 5.56E-02 
C0-58 Not Detected -------- 5.46E-02 
C0-60 Not Detected -------- 7 .40E-02 
CR-51 Not Detected -------- 4.06E-01 
CS-134 Not Detected -------- 9.22E-02 
CS-137 Not Detected -------- 6.46E-02 
CU-64 Not Detected -------- 6.51E+01 
EU-152 Not Detected -------- 4.86E-01 
EU-154 Not Detected -------- 3.39E-01 
EU-155 Not Detected -------- 2.49E-01 
FE-59 Not Detected -------- 1.32E-01 
GD-153 Not Detected -------- l.90E-01 
HG-203 Not Detected ....................... 5.25E-02 
I-131 Not Detected ....... -- .. -- 5.29E-02 
IN-115m Not Detected -------- l.OOE+Ol 
IR-192 Not Detected -------- 4.87E-02 
K-40 l.SBE+Ol 2.38 5.96E-01 .J LA-140 Not Detected -------- 1.19E-01 
MN-54 Not Detected ........................ 6.55E-02 
MN-56 Not Detected -------- l. 57E+02 
M0-99 Not Detected ...................... 6.50E-01 
NA-22 Not Detected -------- 8.06E-02 
NA-24 Not Detected --------- 2.41E-01 
NB-95 Not Detected ...................... 3.64E-Ol 
ND-147 Not Detected -------- 3.67E-01 
NI-57 Not Detected -------- l.S?E-01 
BE-7 Not Detected -------- 4.67E-01 
RU-103 Not Detected -------- 5.27E-02 
RU-106 Not Detected -- - .. - - ... -- 4.82E-Ol 
SB-122 Not Detected -------- 9.56E-02 
SB-124 Not Detected -------- 5.82E-02 
SB-125 Not Detected -------- l.34E-01 
SC-46 Not Detected -------- 9.75E-02 
SR-85 Not Detected -------- 6.63E-02 
TA-182 Not Detected -------- 2.81E-01 
TA-183 Not Detected ........................ 9.47E-01 
TE-132 Not Detected -------- 6.26E-02 
TL-201 Not Detected -------- 3.63E-Ol 
XE-133 Not Detected ........................ 3.19E-01 
Y-88 Not Detected -------- 5.29E-02 
ZN- 65 Not Detected -------- 1.95E-01 
ZR-95 Not Detected -------- 1.06E-Ol 

• 



• 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 7 -12 - 9 5 4 : 4 8 : 2 9 PM . * 
:*::::::::*::~**~***~*****~*;.*:*;;*:***::::::::*:::*~*:;1*;;;;;:****: 
* * * *** ***** * * * ** * ~*~ *:tr.ri~;s;, ** * ******** * ***Y ;vr** *II£*********** 
Customer : D.MILLER/E.RANKIN (7582/SMO} 
Customer Sample ID 022965-05 
Lab Sample ID 50053304 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

910.000 
7-11-95 
7-12-95 

LAB02 

gram 
12:40:00 PM 
4:16:04 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.88 
TH-234 Not Detected -------- l.ll 
U-234 Not Detected -------- 1.82E+01 
RA-226 9.01E-01 6.87E-01 1.07. 
PB-214 5.65E-01 l.22E-01 l.17E-01 
BI-214 4.35E-01 l.01E-01 1.04E-01 
PB-210 Not Detected -------· 1.23 

TH-232 4.55E-01 1.7lE-01 2.13E-01 
RA-228 3.48E-01 1.76E-01 2.41E-01 
AC-228 Not Detected -------- 2.93E-01 
TH-228 4.77E-01 3.16E-01 6.94E-01 
RA-224 Not Detected .................. l. 50 
PB-212 4.26E-01 1.02E-01 l.OSE-01 
BI-212 5.08E-01 3.24E-01 4.70E-01 
TL-208 4.64E-01 l.22E-01 l. 31E- 01 

U-235 Not Detected -------- 3.58E-01 
TH-231 Not Detected -------- 8.43E-01 
PA-231 Not Detected -------- 1.52 
AC-227 Not Detected -------- 2.54 
TH-227 Not Detected -------- 4.84E-01 
RA-223 Not Detected -------- 2.86E-01 
RN-219 Not Detected -------- 4.09E-01 
PB-211 Not Detected -------- 9.26E-01 
TL-207 Not Detected -------- 2.06E+01 

AM-241 Not Detected -------- 8.08E-01 
PU-239 Not Detected -------- 4.02E:r02 
NP-237., Not Detected -------- 5.30E-01 
PA-233 Not Detected -------- 8.49E-02 
TH-229 Not Detected -------- 4.19E·Ol 



[Summary Report) - Sample ID: 50053304 

Nuclide Activity 28 Error MDA • {pCi/gram) 
-----·---- ------------- ----------- -------------

AG-110m Not Detected -------- 4.71E-02 
AR-41 Not Detected -------- 2.52E+03 
BA-133 Not Detected -------- 8.50E-02 
BA-140 Not Detected -------- l.72E-01 
CD-109 Not Detected -------- l. 78 
CD-115 Not Detected -------- l.25E-01 
CE-139 Not Detected -------- 4.41E-02 
CE-141 Not Detected -------- 8.18E-02 
CE-144 Not Detected -------- 3.49E-Ol 
C0-56 Not Detected -------- 5.13E-02 
C0-57 Not Detected -------· 4.28E-02 
C0-58 Not Detected -------- 4.91E-02 
C0-60 Not Detected -------- 5.65E-02 
CR-51 Not Detected -------- 3,62E-01 
CS-134 Not Detected -------- 7.17E-02 
CS-137 Not Detected -------- 5.71E-02 
CU- 64 Not Detected -------- 5.11E+01 
EU-152 Not Detected -------- 3.66E-01 
EU-154 Not Detected -------- 2.57E-01 
EU-155 Not Detected -------- 2.06E-01 
FE-59 Not Detected -------- l.10E-01 
GD-153 Not Detected -------- l. 66E- 01 
HG-203 Not Detected -------- 4.37E-02 
I-131 Not Detected -----·-- 4.62E-02 
IN-115m Not Detected -------- 6.52 
IR-192 Not Detected -------- 4.10E-02 
K-40 2.20E+01 3.11 4.08E-01 
LA-140 Not Detected -------- 8.47E-02 •~ MN-54 Not Detected 

» -------- 4.99E-02 
MN-56 Not Detected -------- 9.13E+01 
M0-99 Not Detected ..................... 5.18E-01 
NA-22 Not Detected -------- 6.77E-02 
NA-24 Not Detected -------- 2.08E-01 
NB-95 Not Detected -------- 2.74E-01 
ND-147 Not Detected --·----- 3.21E-01 
NI-57 Not Detected -------- l.32E-01 
BE-7 Not Detected -------- 3.52E-01 
RU-103 Not Detected -------- 4.01E-02 
RU-106 Not Detected -------- 3.98E-01 
SB-122 Not Detected -------- 8.21E-02 
SB-124 Not Detected -------- 4.72E-02 
SB-125 Not Detected -------- 1.13E-01 
SC-46 Not Detected -------- 7.88E-02 
SR-85 Not Detected -------- 5.31E-02 
TA-182 Not Detected -------- 2.32E-01 
TA-183 Not Detected .................. 8.19E-01 
TE-132 Not Detected -------- 4.95E-02 
TL-201 Not Detected -------- 3.12E-'01 
XE-133 Not Detected -------- 2.67E-01 
Y-88 Not Detected -------- 3.99E-02 
ZN-65 Not Detected -------- 1.50E-01 
ZR-95 Not Detected -------- 9.17E-\)2 

.) 



• 

• 

• 

.. 

****************~*****~************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 7-12-95 5:25:41 PM . * 

:·············~~:::········~~···················~****_******0~**!~*******: 
* Analyzed by: , . ) ("J t ~3/t; Reviewed by: /11 "J 1 r * 
*************** ' ~**~*****~*************~*** ****i4** ******** 

Customer /J : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022966-05 
Lab Sample ID 50053305 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

763.000 
7-11-95 
7-12-95 

LAB02 

gram 
2:05:00 PM 
4:52:59 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/graml 

2S Error MDA 

---------- ------------- ----------- --------·----
U-238 Not Detected -------- 5.58 
TH-234 l. OS 5.65E-01 8.06E-01 
U-234 Not Detected -------- 2.18E+01 
RA-226 1.19 6.80E-01 1.01 
PB-214 6.55E-01 1.40E-01 1.30E-01 
BI-214 5.99E-01 l.lSE-01 9.05E-02 
PB-210 Not Detected -------- 1.27 

TH-232 7.10E-01 2.43E-01 2.94E-01 
RA-228 7.05E-01 -2.67E-01 2.55E-01 
AC-228 6.75E-01 1. 89E- 01 1.98E-01 
TH-228 8.97E-01 4.03E-01 7.06E-01 
RA-224 1.51 4.38E-01 7.26E-01 
PB-212 7. 71E-01 1. 57E- 01 6.93E-02 
BI-212 l. 09 5.31E·01 7.38E-01 
TL-208 6.06E-01 l.47E-01 l.42E- 01 

U-235 Not Detected -------- 4.00E-01 
TH-231 Not Detected -------- 9.44E-01 
PA-231 Not Detected .................. 1. 78 
AC-227 Not Detected -·------ 2.93 
TH-227 Not Detected -------- 6.15E-01 
RA-223 Not Detected -------- 3.28E-01 
RN-219 Not Detected ...................... 4.77E-01 
PB-211 Not Detected -------- 1. 04 
TL-207 Not Detected .................... 2.35E+Ol 

AM-241 Not Detected .................... 9.56E-01 
PU-239 Not Detected -------- 4.79E+02 
NP-237 Not Detected -------- 4.19E-Ol 
PA-233 Not Detected -------- 1.02E-01 
TH-229 Not Detected ----·--- 4.60E-Ol 



(Summary Report] - Sample ID: 50053305 

Nuclide Activity 2S Error MDA -(pCi/gram) _______ .; __ 
------------- ----------- -------------

AG·110m Not Detected -------- 5.45E·02 
AR-41 Not Detected -------- 1.98E+03 
BA-133 Not Detected -------- 1.03E-01 
BA-140 Not Detected -------- 2.04E-01 
CD-109 Not Detected -------- 1.44 
CD-115 Not Detected -------- 1. 57E· 01 
CE-139 Not Detected -------- 5.06E-02 
CE-141 Not Detected -------- 9.02E-02 
CE-144 Not Detected -------- 4.04E-01 
C0-56 Not Detected -----·-- 6.07E-02 
C0-57 Not Detected -------- 5.32E-02 
C0-58 Not Detected -------- 5.69E-02 
C0-60 Not Detected -------- 7.20E-02 
CR-51 Not Detected -------- 3.93E-01 
CS-134 Not Detected -------- 8.21E-02 
CS-137 Not Detected -------- 5.66E-02 
CU-64 Not Detected -------- 5.99E+01 
EU-152 Not Detected -------- 4.33E-01 
EU-154 Not Detected -------- 3.26E-01 
EU-155 Not Detected -------- 2.31E-01 
FE-59 Not Detected -------- 1. 34E· 01 
GD-153 Not Detected -------- 1.82E-01 
HG-203 Not Detected -------- 5.00E-02 
I-131 Not Detected -------- 5.54E·02 
IN-115m Not Detected -------- 7.32 
IR-192 Not Detected -------- 4.72E-02 
K-40 2.16E+01 3.11 6.2DE·D1 .) LA-140 Not Detected -------- 1. 06E- 01 
MN-54 Not Detected -------- 5.72E-02 
MN-56 Not Detected -------- 8. 72E+01 
M0-99 Not Detected -------- 5.54E·01 
NA-22 Not Detected -------- 7.35E·02 
NA-24 Not Detected ------·- 2.20E·01 
NB-95 Not Detected -------- 3.44E·01 
ND-147 Not Detected -------- 3.81E·01 
NI-57 Not Detected. -------- 1. SOE· 01 
BE-7 Not Detected ..................... 4.18E-01 
RU-103 Not Detected -------- 4.75E-02 
RU-106 Not Detected ....................... S.OSE-01 
SB-122 Not Detected -------- 9.48E·02 
SB-124 Not Detected ....................... 5 .. 13E-o2 
SB-125 Not Detected ...................... 1.32E-01 
SC-46 Not Detected -------- 9.20E-02 
SR-85 Not Detected -------- 6.27E-02 
TA-182 Not Detected -------- 2.72E·01 
TA-183 Not Detected -------- 9.64E-01 
TE-132 Not Detected -------- 5.83E-02 
TL-201 Not Detected -------- 3.46E-01 
XE-133 Not Detected -------- 3.09E-01 
Y-88 Not Detected -------- 4.31E-02 
ZN-65 Not Detected -------- 1.79E-01 
ZR-95 Not Detected -------- 1.01E-01 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 5:45:17 PM .* 

. :******""******~************************************-::;z*********~****~*********: 

* Analyzed by: (Y. D 7 (, 3 hs Reviewed by: -; '/ 7 f F * 
************** * *~************************* ***~'~* ********** 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50053306 

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

MIXED GAMMA STANDARD 
Liquio 
WMAR 

1.000 
11-01-90 

7-12-95 
LAB02 

Each 
12:00:00 PM 
5:31:51 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- --·-------- -------------
U-238 Not Detected -------- 2.14E+04 
TH-234 Not Detected -------- 4.7lE+03 
U-234 Not Detected -------- l.17E+05 
RA-226 Not Detected -------- 6.02E+03 
PB--214 Not Detected -------- 7.06E+02 
BI-214 Not Detected -------- 6.60E+02 
PB-210 Not Detected ·-------- 4.46E+03 

TH-232 Not Detected -------- 2.02E+03 
RA-228 Not Detected -------- 2.79E+03 
AC-228 Not Detected -------- 1.76E+03 
TH-228 Not Detected -------- 3.73E+04 
RA-224 Not Detected -------- 3.18E+04 
PB-212 Not Detected -------- 2.90E+03 
BI-212 Not Detected -------· 2.54E+04 
TL-208 Not Detected -------- 5.28E+03 

U-235 Not Detected -------- l. 84E+03 
TH-231 Not Detected -------- 3.88E+03 
PA-231 Not Detected -------- 9.48E+03 
AC-227 Not Detected ................... l. 62E+04 
TH-227 Not Detected -------- 2.29E+03 
RA-223 Not Detected -------- l. OOE+26 
RN-219 Not Detected -------- 2.88E+03 
PB-211 Not Detected -------- 8.46E+03 
TL-207 Not Detected -------- 2.22E+05 

AM-241 9.29E+04 1.66E+04 6.36E+03 
PU-239 Not Detected -------- 2.16Et-06 
NP-237 Not Detected .................. 2.67E+03 
PA-233 Not Detected -·------ 6.25E+02 
TH-229 Not Detected -------- 2.0BE+03 



[Summary Report] - Sample ID: 50053306 

Nuclide Activity 2S Error MDA -(pCi/Each) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- l. 80E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.60E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.02E+05 8.68E+04 1.06E+05 
CD-115 Not Detected -------- 1.00E+26 -
CE-139 Not Detected -------- 1.35E+06 
CE-141 Not Detected -------- 3.16E+l8 
CE-;1..44 Not Detected -------- 1.26E+05 
C0-56 Not Detected -------- l.99E+09 
C0-57 Not Detected -------- l. 96E+04 
C0-58 Not Detected -------- 7.16E+09 
C0-60 7.56E+04 9.85E+03 5.91E+02 
CR-51 Not Detected -------- 9.98E+21 
CS-134 Not Detected -------- 1.48E+03 
CS-137 6.80E+04 8.78E+03 4.04E+02 
CU-64 Not Detected -------- l.OOE+26 
EU-152 Not Detected -------- 3.51E+03 
EU-154 Not Detected -------- 2.26E+03 
EU-155 Not Detected -------- 2.18E+03 
FE-59 Not Detected -------- 3.55E+l4 
GD-153 Not Detected -------- 1.09E+05 
HG-203 Not Detected -------- 3.22E+l3 
I-131 Not Detected -------- l.OOE+26 
IN-115m Not.· Detected -------- l.OOE+26 
IR-192 Not'"·Detected -------- 2.82E+09 

· K-40 Not.Detected -------- 1.62E+03 e) LA-140 Not'·-Detected -------- l.OOE+26 
MN-54 Not Detected -------- l. 81E+04 
MN-56 ·Not: Detected .-------- l.OOE+26 
M0-99 Not Detected -------- l. OOE+26 
NA-22 Not •·Detected -------- 8.04E+02 
NA-24 Not· Detected :-------- l. OOE+26 
NB-95 Not Detected -------- l.OOE+26 
ND-147 Not Detected -------- l. OOE+26 
NI-57 Not Detected -------- l.OOE+26 
BE-7 Not Detected ... ------- l.57E+13 
RU-103 Not Detected -------- 4.78E+l5 
RU-106 Not Detected -------- 7.86E+04 
SB-122 Not Detected -------- 1.00E+26 
SB-124 Not Detected -------- 1.12E+ll 
SB-125 Not Detected -------- 3.33E+03 
SC-46 Not Detected ---·---- 6.53E+08 
SR-85 Not Detected -------- 3.20E+l0 
TA-182 Not Detected -------- 3.98E+07 
TA-183 Not Detected -------- l. OOE+26 
TE-132 Not Detected -------- l. OOE+26 
TL-201 Not Detected -------- l.OOE+26 
XE-133 Not Detected -------- l. OOE+26 
Y-88 Not Detected -------- 1.25E+07 
ZN-65 Not Detected ---·---- 1.25E+05 
ZR-95 Not Detected -------- 7 .19E+.10 



• 

• 

• 

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

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

Parameter 

7-12-95 5:50:33 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50053306 

LOO 
ll-01-90 

7-12-95 

Each 
12:00:00 
5:31:51 

600 seconds 
606 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ----------- --------------------· 
AM-241 

CS-137 

C0-60 

Activity 9.741E-02 3.725E-03 

Activity 6.965E-02 2.423E-03 

Activity 7.688E-02 2.540E-03 

LU = Boundary Test 
SD = Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

Reviewed by: 

9.294E-02 < 8-~ 7/,s/'i.S : : > 

6.798E-02 < 

7.484E-02 < 

(Ab = 
(In = 
(In= 
(In 

Above , 
Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

> 

> 

Below ) 
Action) 
Action) 

= Action) 



• 

SMO ANALYTICAL DATA ROUTING FORM 

. ....- - 7)1 ---Project Name: I f"!J. ~~ k 

SNL Task Leader: SJ\ j ( \:r.;C 
' 

SMO Project Coordinator: ] \ 2c=r-n;];: 
ARCOC 

D3]'i5 

OY]Crl 

(J?n-;,5" 

.Lab 

Date Results Received: 

']115" 
I t 

I\ 

Preliminary:. ______ _ 

Sample Ship Date: 5" .· 
LabiD 

1 \ 1'-l {«i '57 
'11\cl~'? 

st:CfSt.co 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

-------

l l 

6•ftr!J. 

Reviewer:. _______ _ 

Signature:. _______ _ 

Person 
Notified:. ________ _ 

Filed In 
Record Center: 

Comments: _______________________ _ 



• ANALYSIS REQUEST AND ciN OF CUSTODY PAGE _I_ OF __l_ e 
.... r.ot. ... ., · sotJ s-c ll AR/coc-l .. :nJ795 ·- _ 1 
~apt. No.IM~~ s1op: =J S,Y I:S'(l- _ .. __ . bJ(~ ~~.\iiif•l~hi#i:.'!~ft) Jl e• ( q~\OIL}r'.L:Mb c.,uoo:l No.: /"/A 

0 ~·lforju ~•• f( . · • · · .-•··~·l!._ t• •.· · · ··• 3U6'IOO 
Parameter lr Method Requested I 

rojeclflask Manager: .. · ,.,, ';· n· p,.t;.. .. .: CortloriWoybill f-:!o;r,~···: ·.~ ··· ,•. 1 ·:.. ·. J• Cast No: • T 
Projecl Name: TA-l S'ool s~ .. ,!;'lj (ftlcsr I ""'-· t(' lab Conlacl: Arn:r_ /1. -·· . -_.. . . ·- . SMO Autlairolim\\)i-:J •• I 

Record Center Coda: At)!> (J02 U $rtt ~ ,, '\I~ lab Destination: 1l( S . . .. . _ . . _ Billie: Snl• Nlli .... lmo.U~ 
Logbook Aal No: 0f'3' . . _ SMO Conlaci/Phono: 0 ~·If~~''_ ~~~~.._,U:y'i"(s'"-D~6 =I ~ia S..vim Depallllllll I 
. P.O. 811 5100 MS Ol!i4 v 

SMO Aal~ranca No.: C FD 0 .8If ... Send Ra ortto SMO 1)'~9(qlj~~.._~l~")_ -··· AI ...... OJ&NMI711501!i4 J:. 
LocatiOn I Tach Area TA ·I . Reference LOV (available at SMO) ' 

.t 0 • 
;. S' , , g' Z Container c b' 

lluUrllng • 0 Room Qui)rii7(. ·;: .5 $ 11 .g.., 11 • 

I .5 -6 iii k i u 0 a. s 
• ER Sample ID or a. Datamme Sample Presar· E ~ E 11 

Sample No.· Fraction Sample Location Detail J & ffi Collected Matrix Type oluma vallve <!__~ ~ Jl ~ .,C 

f~2 1~1!-I:JQj!Jnorr'- 'P-oss~oos-s 19' ,, .. li~-1111~ -t:.bl s I P I s~»~l ,41••< l--£-1 5~ I>< 

I I I I I 

Lab 
Samplel 

ID 

r--1-1-1-1-1--l-1-1 I 

ttljjj!l=l t=l-1 l-l=t=l-1=1=t-tl=lj=tJ=t1-l I I 
tttfjjJj-1 l=lj ,-. t=J_I_· l=l=t=l=tJ=I=Ij_ij=t_l· I 
+--t--f--l-1-1-1--H 1-1 l---l--1--1--1-l-l-1-l--~--1-l-l-l-l-l I 

+-t--t-t--1-H---1--1 1---1--l I I l-1--1--1-1-1-1-1-1-1--1-1-1-1 I I 

-l-1-+++-+-t-1-1 1-1 I 1--l--l--l-l-1-l--l-l-l-l-l-l--f I 

+-+-t-1-1-1-t-1-t I I I 1--1--~--1----t-1-1 I I 1-1--1--f--1 I 

tMMA 0 YBI ~No Rof. No. ·~·:'I Spacial lnstructions/QC Raquiramanll 
" iample Disposal 181 Return to Client 

rurnaround Time J8 Normal 

lampla I 
raam 
~embersiJl~~~~~~(_--~-~~~~~~~--~~~~~~~~ 

Org. Data ~~Ji'l~~~-~.~--r--- __ ()~~~5~~ ___ 0~~~-~R(f("_Time U ;~ j- ~-~~~i~quish~d by 

:~~~~-~db {ti> ~~~·7-f[$ . ·-. ~~t~ ( 7/f~Time/" ~- . 4. ~~~~i~~~-b~ ....... _ _ ____ ..... ... ?.~~ _ _ _ Oat~- . 

~--- o_r~-S~:-IS !1. ~!!~"':JJ !~{,1 1'fi~ l':?~Q ~ ~eli~~ui~h:d by _. .. ___ . ... or~. Data 

::~·~~~~b!.~-- -----·--- ~~~-.J~Lm:l_ ~~~~-'/.lf/>flimef)oS'~ ~R~c~iv.edby. . . _ Org. 

::.~·~~~~Ish~~-- . Y7. ~ropvl-77/S~ ~at"Jtl /p.-Time '1'1--? ~!~~~uish~db~. ____ _?rg. . ..... Dale 
I. Aecolverl ;'; -···"71:)}? .. _ .J.. / Org. 7S: (";/ Oat_ 1 J..J( f limo Z :Z..5_ 6. Received by Org. Date 

Date 

IHITE- To<At:c0mpanvSamplos: BLUE· To Accomp;tpy Samples, YELLOW· SMO !" •ense Copy 
Labo• ., Copy Relurn to SMO 

PINK· Field Copy 

; . 
. ··' . 

Abnormal 
Condition• on 
Rac'alpt·:.,, 

,.. . ; 

; .,: 

-
Time 

Time 

Time 

Time 

Time 

Time 



... . _ ;_.. :: • .. . 1, ANALYSIS REQUEST AND CHAIN OF. CUSTODY: 
&fiOOinJt.m•tt· !>()OJ. b () . · · · ·· 

~ "-' 

Projocotlas~~anager: 0 1-f,llrf / H- 1-lt:cf< CarriBJ/WaybiU.No.:--±\..C.... -- ~- . t111No.::;:,;~.:;v.:~l 
· ProjeciName:TA-1 S:Ool !;q,upl-•rJ(I'I~Scl~. LabConlaci:AflH ft.. SUOAudiOiillliOOt \\:l.J. ~~ 

Recold Cenler Coda: At)', j)OZ_ EO Solf )8( 'f' 1114"\ab DeSiination: ':fll S . . Bill Ia: S•nobNaliomllobooalltils 
Logboo• Rol No: 013 '\ SMO Contact/Phone: 0. ''/14 ~ '' . (l,t.~LI.A/'4'1(>·' '161 ~· Sonicts 0'1*1"""' 

. . P.O. 811 5100 US 0154 \... 
:a No.: C f 009) Sand Reo ortto SMO f)\'bO!!!b ~rJ.~-~fo-1:!'.. ....... Alii_..._ NU 171150154 ~ 

•n J Tach Area JJ\ •I . ·. Reference LOV (available at SMO) VI 

SMOI -.-
.t 0 ,.. , :!' c Z Container . . g ~ 

I Building ll0) Room Oui>~Jt ·c ·- II -'·a,. • e:. 
1 I cfi iii ~~ a.uo-a iij ER Semple ID or ·- Date/Time Sample . Preser· E :! E • D 

Sample No. • Fraction Sample Location Detail l ! ffi Collected Matrl• Type olurnt vatlve ~ 8 ~ ~! ...S 1 

~:$.~1.!.1-=-~~~TIO'f£-'r-o~s-oos-\ 1<~' ,., lliJliA/1':. -f:!i 5 · _f_ I Sal~ No.c I 6- I SA I X 
1-

PAGE _I _OF __ I _ 

AR/COC-L .. 03795 ... 
& Methnd A•nnaet•ti l 

Lab 
•mp 
ID 

I I I 1-l-1-8-1--1 1-1----1 I I I I 1---f I I 1-1-1-1-t-t-t-t-1 · I 

I I I I I ~~-~-1-1 t I I ' I ' 1-l---i-t-l-1-l-l-l-l-l-l-t-t--l-l-': -I 
I I I t-1-1-1--H- J----l-.---i--l--l-l-l--l-1-l-l--1-l-1-l I . I 

- 1-1-1 I . I I I 1-1-1 I I ~-l-1-1-l-l-1-1-l-l I I t tttttL 1-1 I I I I 1-l-l--1-l-l-l-l-l-l-l-l-l-l-l I I 
.: I. 

tuJJt{ttl l_tJ 1-1-t=l_t=J=ttl=lj=ljj __ l=l=r=· 
'•I .·."·. "}/ '·. ·~· t J•· RMMA 0 Yea 6i No Ref. No. wa'"l"'• ... "'.""'H . ... 

, ·• Diitit'l:l\terad•limn/dd/yyl" ·· · "'1/ Jr /'£:. · 
Sample Disposal ~Return to Client 0 Disposal by lab Enlerad 1b :'" ··il · ,., .•. y,...... · • '· • ..... , 
Turnaround lime D(Norrri~l 0 Rush Required Rep~rt Dine · ·- 'ac'',;:.li~:··· ' . .'···It,. ''· .. . .... 
Sample .M~"--:-.-~--:-----t 
Team 
Members~~~~~~~--~~~~~~~~~--~~1--~~~~~-

Org. ~ ~~1 , Data 1/U/ftj limo ,, :2. 4. Relinquished by 

I.Recoivadb "·. · Org. 7.$'13 Da1e7/, 7/f';;Time/(.,.;J 4.Receivedby 

2. Relinquished by\ ~ <DP~·~- !:(r\(\ ·u 1 ') 1:)•••-:~fle.l 'll'"r' / O'i 0 6. Relinquished by 

2. Received by --1,._.. Org . .5 A-I? 11 )' Dale ., /1 t"fTime /0 "S 0 6. Received by 

3. Rofinquishod b~ __· Org . .fll'l 77 (I' Dale -}fi<>/}1' Tirna }'J "J.. 6. _Re~nquished by 

3.Rocalved~~-{7 Org. 7f't7. Dalej(J.Jf~('TimojZZS:. 6.Reccivcdby 

Special lnsti-uclions~QC Requlremenls 

Or g. Dale 

Org. .Dale 
-··· 

Or g. Dale 

Or g. Dale 

Org. Dale 

Org. Dale 
---

PINK· Field Copy 
I 

Abnormal 
Conditions on 
Receipt · .. ' 

---
TinKJ 

Time 

limq 

limo 

limo 

TllliC 



• • .··-
rtJ.l . Sandia National Laboratories 
l!!!f . Radiation Protection Sample Diagnostics 

Sample Analysis Request Form 
Page_l_otL 

~Sfl~ 

Project Location: .J:lA.l.-_~lt-~---
Pho'ne: g'fS"-O,,i-

Dale Results Needed: 2('"J-.ob 1""" 
Suspecllsotopes: ·-----

c'Y~:Jf/ ~ 

o-z'2 tlrt3- os-
C$ 

% 

Relnqulsluld b~..t q Dale~ Time : 1~,-o ; Received~ Dale 1/11 /i,- Tlma 
Relinquished by :::2-" J Date ..:iMf.£_ Time /1 ~ · R~ceived by~~ Date~ T1me 
Relinquished by :::r::= Dale Time ' · · Re~~lved by Date Time ___ _ 

Relinquished by Date Time Received by Date Time 



• 

• 

*****************~*****************************************~******~*****• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 7-18-95 8:17:32 PM .. -
************************************************************************* 

: Analyzed by: ~ ?I; 1 I r /' Reviewed by: ~ 7 'l ~ />· ,- : 
***************:>'*~*****~~*'***********************~~ ........ ,~ .. , ................ .. 

Customer D.MILLER/D.McLAUGHLIN (7582/SMO) 
CUstomer Sample ID 022993-05 
Lab Sample ID 50056001 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

693.000 
7-17-95 
7-18-95 

LAB02 

gram 
8:30:00 AM 
7:43:50 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- ---------·--- ----------- -----------·-
U-238 Not Detected ........................ 5.74 
TH-234 Not Detected ....................... 1.28 
U-234 Not Detected -------- 2.03E+01 
RA-226 1. 80 8.01E-01 1.13 
PB-214 6.76E-Ol 1.34E-01 9.78E-02 
BI-214 6.31E-Ol 1.33E-Ol 1.18E-01 
PB-210 Not Detected -------- 1.38 

TH-232 5.73E-Ol 2.36E-Ol 3.09E-01 
RA-228 7.44E-01 2,58E-01 3.00E-Ol 
AC-228 Not Detected -------- 3.31E-01 
TH-228 Not Detected ....................... 1. 30 
RA-224 Not Detected ---·---- 7.72E-01 
PB-212 5.68E-01 1.28E-01 7.22E-02 
BI-212 5.59E-01 3.73E-01 5.41E-01 
TL-208 6.34E-01 1.63E-01 1. 71E-01 

U-235 Not Detected -------- 4.16E-Ol 
TH-231 Not Detected -------- 9.78E-01 
PA-231 Not Detected ........................ 1. 81 
AC-227 Not Detected -------- 2.95 
TH-227 Not Detected -------- 5.78E-01 
RA-223 Not Detected -------- 3.36E-01 
RN-219 Not Detected .................... 4.58E-Ol 
PB-211 Not Detected -------- 1. 04 
TL·207 Not Detected -------- 2.41E+01 

AM-241 Not Detected -------- 9.63E-01 --. ?;,;jii PU-239 ~.:I:~;Eil9i: z:.s:;ze~sz= 3. 26E+02 ,11--tA ~-/.· d•JI 
NP-237 Not Detected -----·-- 6.22E·Ol 
PA-233 Not Detected -------- 1. OSE- O:i. 
TH-229 Not: Detect:ed -------- 4.55E-01 



[Summary Report] - Sample ID: 50056001 

Nuclide Activity 2S Error MDA • (pCi/gram) 
----------- ------------- ----------- ----·--------

AG-110m Not Detected -----·-- 4.80E-02 
AR-41 Not Detected ................... 4.90E+04 
BA-133 Not Detected -------- l. 07E- 01 
BA-140 Not Detected -------- J..92E-01 
CD-109 Not Detected -------- 2.16 
CD-115 Not Detected -------- l.79E-01 
CE-139 Not Detected ...................... 5.30E-02 
CE-141 Not Detected -------- 9.67E-02 
CE-144 Not Detected -------- 4.01E-01 
C0-56 Not Detected ........................ 5.93E-02 
C0-57 Not Detected -------- 5.31E-02 
C0-58 Not Detected -------- 5.33E-02 
C0-60 Not Detected -------- 6.30E-02 
CR-51 Not Detected -------- 3.85E-01 
CS-134 Not Detected -------- 8. 91E-02 
CS-137 Not Detected -------- 5.75E-02 
CU-64 Not Detected -------- 8.81E+01 
EU-152 Not Detected -------- 4.28E-01 
EU-154 Not Detected -------- 3.02E-01 
EU-155 Not Detected -------- 2.44E-01 
FE-59 Not Detected ................... l.26E-01 
GD-153 Not Detected ................... l.85E-01 
HG-203 Not Detected -------- 5.03E-02 
I-131 Not Detected -------- 5.12E-02 
IN-115m Not Detected .................. 2.75E+01 
IR-192 Not Detected -------- 4.56E-02 
K-40 1.49E+01 2.26 5.90E-01 .J LA-140 Not Detected -------- 1.14E-01 
MN-54 Not Detected -------- 5.59E-02 
MN-56 Not Detected -------- 8.18E+02 
M0-99 Not Detected -------- 6.97E-01 
NA-22 Not Detected -------- 7.57E-02 
NA-24 Not Detected .................. 3.34E-01 
NB-95 Not Detected -................. 3.48E-Ol 
ND-147 Not Detected -------- 3.55E-Ol 
NI-57 Not Detected -------- 1.63E-01 
BE-7 Not Detected ..................... 4.04E-01 
RU-103 Not Detected ................... 5.18E-02 
RU-106 Not Detected -------- 4.69E-Ol 
SB-122 Not Detected -------- l.03E-01 
SB-124 Not Detected -------- 5.65E-02 
SB-125 Not Detected -------- l. 33E- 01 
SC-46 Not Detected -------- 9.05E-02 
SR-85 Not Detected -------- 6.66E-02 
TA-182 Not Detected ................... 2.69E-01 
TA-183 Not Detected -------- l. 02 
TE-132 Not Detected -------- 6.31E-02 
TL-201 Not Detected -------- 3.97E-01 
XE-133 Not Detected -------- 3.41E-01 
Y-88 Not Detected -------- 4.76E-02 
ZN-65 Not Detected -------- 1.76E-01 
ZR-95 Not Detected -------- 9.89E-02 

• 



• • 
:IOOI·COC 19-94) 5~()y;,(f 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
----

PAGE __]____OF _f._ 
r-:-r~· -------- -- ------ I 

AR/COC-L_u3~------·· 
,_/ ,,-~· .... -:-;~ "'''' 6.~·:'//''fj.""'•"i··-
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*********************************************+*************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 12:14:23 PM *-. 
************************************************************************* 

:.Analyzed by:~ i/;1/ff" Reviewed by: ~ t'1jl~r- : 
****************~~********l***********************~.t***'~*~********** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022869-05 
Lab Sample ID 50046001 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

698.000 
6-15-95 
6-16-95 

LAB02 

gram 
8:48:00 AM 

11:41:57 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.28 
TH-234 Not Detected -------- 1.43 
U-234 Not Detected -------- 2.34E+01 
RA-226 1.42 9.83E-01 1.51 
PB-214 7.38E-01 1.59E-01 1.56E-01 
BI-214 5.94E-01 1.25E- 01 l. 05E- 01 
PB-210 Not Detected -------- 3.86E+02 

TH-232 7.77E-01 2.68E-01 3.26E-01 
RA-228 8.52E-01 3.06E-01 2.07E-01 
AC-228 Not Detected -------- 3.61E-01 
TH-228 6.32E-01 3.73E-01 8.57E-01 
RA-224 l. 74 4.75E-01 7.12E-01 
PB-212 8.57E-01 1.69E-01 6.75E-02 
BI-212 9.00E-01 4.78E~01 6.64E-01 
TL-208 7.36E-01 l. 79E-01 l. 79E- 01 

U-235 Not Detected -------- 4.16E-01 
TH-231 Not Detected -------- 1.13 
PA-231 Not Detected -------- 2.32 

· AC-227 Not Detected ....................... 3.28 
TH-227 Not Detected -------- 6.80E-01 
RA-223 Not Detected -------- 3.86E-01 
RN-219 Not Detected -------- 5.18E-01 
PB-211 Not Detected - .. - ......... - 1.29 
TL-207 Not Detected -------- 2.51E+01 

AM-241 Not Detected -------- 9.12E-01 
PU-239 Not Detected ....................... 5.25E+02 
NP-237 Not Detected -------- 7.15E-0.1 
PA-233 Not Detected -------- l.lOE-01 
TH-229 Not Detected -------- 5.42E-01 



[Summary Report] - Sample ID: 5004600~ 

Nuclide Activity 2S Error MDA e (pCi/gram) 
---------- ------------- ----------- -------------
AG-1~0m Not Detected -------- 5.76E-02 
AR-41 Not Detected -------- 2.37E+03 
BA-~33 Not Detected -------- ~.17E-0~ 
BA-140 Not Detected -------- 1.96E-0~ 
CD-~09 Not Detected -------- 2.42 
CD-~15 Not Detected -------- 1. 77E-Ol 
CE-~39 Not Detected -------- 5.92E-02 
CE-~4~ Not Detected -------- 9.63E-02 
CE-~44 Not Detected -------- 4.25E-01 
C0-56 Not Detected -------- 6.2U-02 
C0-57 Not Detected -------- 5.90E-02 
C0-58 Not Detected -------- 5.65E-02 
C0-60 Not Detected -------- 7.20E-02 
CR-5~ Not Detected -------- 4.19E-01 
CS-~34 Not Detected -------- 9.31E-02 
CS-137 Not Detected -------- 6.64E-02 
CU-64 Not Detected --·----- 5.90E+01 
EU-152 Not Detected -------- 4.50E-01 
EU-154 Not Detected -------- 3.48E-O~ 
EU-155 Not Detected -------- 2.64E-0~ 
FE· 59 Not Detected -------- l.37E-O~ 
GD-~53 Not Detected -------- 2.26E-01 
HG-203 Not Detected -------- 5.57E-02 
I-13~ Not Detected -------- 5.24E-02 
IN-~~5m Not Detected -------- 8.35 
IR-~92 Not Detected -------- 5.18E-02 
K-40 ~.56E+O~ 2.37 6.82E-0~ 
LA-140 Not Detected -------- 1. 03E-0~ ·'· MN-54 Not Detected -------- 6.07E-02 J 
MN-56 Not Detected -------- 9.16E+O~ 
M0-99 Not Detected 

___ .. ____ 
6.20E-0~ 

NA-22 Not Detected -------- 7.83E-02 
NA-24 Not Detected -------- 2.34E-01 
NB-95 Not Detected -------- 3.92E-01 
ND-147 Not Detected -------- 3.67E-01 
NI-57 Not Detected -------- 1.62E-01 
BE-7 Not Detected -------- 4.68E·O~ 
RU-103 Not Detected -------- 5.06E·02 
RU-106 Not Detected -------- 5.2~E-Ol 
SB-~22 Not Detected ....................... l. OOE- 01 
SB-124 Not Detected -------- 6.10E-02 
SB-125 Not Detected ·------- l. 45E- 01 
SC-46 Not Detected -------- 9.62E-02 
SR-85 Not Detected -------- 6.91E-02 
TA-182 Not Detected -------- 2.86E-Ol 
TA-183 Not Detected -------- 9.20E-01 
TE-132 Not Detected ..... - ---..... 6;71E-02 
TL-201 Not Detected -------- 3.83E-01 
XE-133 Not Detected -------- 3.59E-01 
Y-88 Not Detected ....................... 4.99E-02 
ZN-65 Not Detected -------- l.92E-01 
ZR-95 Not Detected -------- 1.09E-01 

•. : ·' 



• 

• 

• 

*********~************************************•************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ~ 
* . 6-16-9512:51:14 PM * 
************************************************************************* 

:·Analyzed by:~ & /11/fJ.- Reviewed by:~ //tF/r,- : 
****************~*~******'~*********************~~***************** 

Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022871-05 
5.0046002 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

633.000 
6-15-95 
6-16-95 

LAB02 

gram 
9:20:00 AM 

12:18:53 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.61 
TH-234 Not Detected -------- 1.49 
U-234 Not Detected -------- 2.31E+01 
RA-226 1. 85 9.97E-Ol 1.47 
PB-214 6.81E-01 1. 41E- 01 1.17E-01 
BI-214 6.00E-01 l.30E-Ol 1.14E-Ol 
PB-210 Not Detected -------- 3.85E+02 

TH-232 7.47E-01 2.91E-01 3.77E-01 
RA-228 4.66E-01 3.03E-01 4.49E-01 
AC-228 Not Detected -------- 3.93E-01 
TH-228 9.25E-01 5. 38E-01- 1.05 
RA-224 Not Detected -------- 2.19 
PB-212 6.93E-01 1. 38E-Ol 1.05E-01 
BI-212 4.56E-01 5.22E-01 8.33E-01 
TL-208 6.75E-01 1.73E-01 1.76E-01 

U-235 Not Detected -------- 4.64E-01 
TH-231 Not Detected -------- 1.16 
PA-231 Not Detected ................. 2.52 
AC-227 Not Detected -------- 3.30 
TH-227 Not Detected -------- 7.25E-01 
RA-223 Not Detected -------- 3.93E-01 
RN-219 Not Detected - - ....... - .. - 5.69E-01 
PB-211 Nat Detected -------- 1.30 
TL-207 Not Detected .................. 2.62E+01 

AM-241 Not Detected -------- 1. 03 
PU-239 Not Detected -------- 5.51E+02 
NP-237 Not Detected ---·---- 7.38E-Ol 
PA-233 Not Detected -------- 1.19E-Ol 
TH-229 Not Detected -------- 5.82E-01 



[Summary Report] - Sample ID: 50046002 

Nuclide Activity 
(pCi/gram) 

25 Error MDA e 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 6.20E-02 
AR-41 Not Detected -------- 2.52E+03 
BA-133 Not Detected -------- l. 24E- 01 
BA-140 Not Detected -------- 2.17E-01 
CD-109 Not Detected -------- 2.47 
CD-115 Not Detected -------- l.84E-01 
CE-139 Not Detected -------- 5.90E-02 
CE-141 Not Detected -------- 1.04E-01 
CE-144 Not Detected -------- 4.75E-01 
C0-56 Not Detected -------- 6.66E-02 
C0-57 Not Detected -------- 6.06E-02 
co-sa Not Detected -------- 5.83E-02 
C0-60 Not Detected -------- 7.38E-02 
CR-51 Not Detected -------- 4.81E-Ol 
CS-134 Not Detected -------- l. OOE- 01 
CS-137 Not Detected -------- 7.17E-02 
CU-64 Not Detected -------- 5.71E+Ol 
EU-152 Not Detected -------- 5.07E-01 
EU-154 Not Detected -------- 3.54E-01 
EU-155 Not Detected -------- 2.88E-01 
FE-59 Not Detected -------- l. 30E- 01 
GD-153 Not Detected -------- 2.33E-01 
HG-203 Not Detected -------- 6.12E-02 
I-131 Not Detected -------- 6.03E-02 
IN-115m Not Detected -------- 8.80 
IR-192 Not Detected -------- 5.46E-02 
K-40 1.48E+01 2.30 6.58E-Ol • LA-140 Not Detected -------- l.32E-01 
MN-54 Not Detected -------- 7.24E-02 
MN-56 Not Detected -------- l.OOE+02 
M0-99 Not Detected -------- 6.57E-01 
NA-22 Not Detected -------- 8.81E-02 
NA-24 Not Detected -------- 2.45E-Ol 
NB-95 Not Detected -------- 4.15E-Ol 
ND-147 Not Detected -------- 4.18E-Ol 
NI-57 Not Detected -------- 1.71E-01 
BE-7 Not Detected -------- 4.97E-Ol 
RU-103 Not Detected -------- 5.42E-02 
RU-106 Not Detected -------- 5.60E-01 
SB-122 Not Detected -------- l. 04E-01 
SB-124 Not Detected -------· 6.53E-02 
SB-125 Not Detected -------- 1.61E-Ol 
SC-46 Not Detected -------- 1.06E-Ol 
SR- 85 Not Detected ----·--- 7.62E-02 
TA-182 Not Detected -------- 3.11E-01 
TA-183 Not Detected -------- 1.03 
TE-132 Not Detected -------- 7.07E-02 
TL-201 NC>t. Detected -------- 3.81E-Ol 
XE-133 Not Detected ....................... 3.63E-Ol 
Y-88 Not Detected -------- 6.34E-02 
ZN-65 Not Detected ........ - .. - ..... 2.11E-01 
ZR-95 Not Detected -------- l. 06E-01 



• 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 1:28:40 PM * 
************************************************************************* 

:Analyzed by/}/" t/;<~,1,,- Reviewed by:~ ~/tr/rr : 
***************)'*/*********~;*********************~Y'****************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022872-05 
Lab Sample ID 50046003 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

704.000 
6-15-95 
6-16-95 

LAB02 

gram 
10:20:00 AM 
12:56:10 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.00 
TH-234 6.28E-01 6.41E-01 9.89E-01 
U-234 Not Detected -------- 2.37E+01 
RA-226 1.26 7.22E-01 1. 07 
PB-214 6.47E-01 1.38E-01 1.26E-01 
BI-214 7.06E-01 1.36E-01 9. 7lE-02 
PB-210 Not Detected -------- 3.68E+02 

TH-232 8.07E-01 2.54E-01 2.86E-01 
RA-228 7.30E-01 3.33E-01 4.59E-01 
AC-228 Not Detected - 3.72E-01 --------
TH-228 8.43E-01 4.45E-01 9. 7lE-Ol 
RA-224 1. 76 5.36E-01 7.86E-Ol 
PB-212 8.46E-01 1. 95E- 01 7.30E-02 
BI-212 8.48E-01 4.54E-01 6.29E-01 
TL-208 6.63E-01 1. 60E-01 1.51E-01 

U-235 Not Detected -------- 4.44E-01 
TH-231 Not Detected -------· 1.13 
PA-231 Not Detected -------- 2.29 
AC-227 Not Detected -------- 3.24 
TH-227 Not Detected -------- 6.90E-01 
RA-223 Not Detected -------- 3.81E-01 
RN-219 Not Detected ---·---- 5.28E-01 
PB-211 Not Detected -------- 1.25 
TL-207 Not Detected -------- 2.52E+01 

AM-241 Not Detected -------- 9.34E-01 
PU-239 Not Detected -------- 5.14E+02 
NP-237 Not Dete.cted --·----- 7 .llE-01· 
PA-233 Not Detected -------- 1· .llE- 01 
TH-229 Not Detected -------- 5.62E-01 



[Summary Report] - Sample ID: 50046003 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 5.30E-02 
AR-41 Not Detected -------- 2.02E+03 
BA-133 Not Detected -------- 1. ~2E-01 
BA-140 Not Detected -------- 2.08E-0~ 
CD-~09 Not Detected -------- 2.47 
CD-115 Not Detected -------- 1.74E-O~ 
CE-~39 Not Detected -------- 5.75E-02 
CE-141 Not Detected -------- 1.01E-01 
CE-144 Not Detected -------- 4.41E-01 
C0-56 Not Detected -------- 6.78E-02 
C0-57 Not Detected -------- 6.15E-02 
C0-58 Not Detected -------- 5.57E-02 
C0-60 Not Detected -------- 7.04E-02 
CR-51 Not Detected -------- 4.28E-01 
CS-134 Not Detected -------- 9.90E-02 
CS-137 Not Detected -------- 6.35E-02 
CU-64 Not Detected -------- 5.81E+01 
EU-152 Not Detected -------- 4.79E-01 
EU-154 Not Detected -------- 3.52E-01 
EU-155 Not Detected -------- 2.82E-01 
FE-59 Not Detected -------- l.43E-01 
GD-153 Not Detected -------- 2.16E-01 
HG-203 Not Detected -------- 5.33E-02 
I-131 Not Detected -------- 5.63E-02 
IN-115m Not Detected -------- 7.87 
IR-192 Not Detected -------- 5.26E-02 
K-40 ~.62E+O~ 2.44 5.92E-01 • LA-140 Not Detected -------- l.~SE-01 
MN-54 Not Detected ------·- 6.53E-02 
MN-56 Not Detected -------- 9.24E+01 
M0-99 Not Detected -------- 6.07E-Ol 
NA-22 Not Detected -------- 7.64E-02 
NA-24 Not Detected -------- 2.13E-01 
NB-95 Not Detected --------- 3.94E-01 
ND-147 Not Detected -------- 3.80E-01 
NI-57 Not Detected -------- 1.44E-01 
BE-7 Not Detected -------- 4.47E-01 
RU-~03 Not Detected -------- 5.20E-02 
RU-106 Not Detected -------- 5.23E-01 
SB-122 Not Detected -------- 9.45E-02 
SB-124 Not Detected .................... 6.02E-02 
SB-125 Not Detected - .. - ... -- .... 1.55E-01 
SC-46 Not Detected -------- 9.56E-02 
SR-85 Not Detected -------- 6.96E-02 
TA-182 Not Detected -------- 2.82E-01 
TA-183 Not Detected -------- 9.27E-01 
TE-~32 Not Detected -------- 6.47E-02 
TL-201 Not Detected ...................... 3.65E-Ol 
XE-133 Not Detected -------- 3.76E-Ol 
Y-88 Not Detected ..................... 5.46E-02 
ZN-65 Not Detected -------- l.89E-01 
ZR-95 Not Detected -------- l.llE-01 



• 

************************************************************************* 
* Sandia National Laboratories . * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 2:05:54 PM ·* 
************************************************************************* 

: Analyzed by:~ t/;s-/71_. Reviewed by~ 1/;r/t•-- : 
*****************~*~********'********************~~****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022873-05 
50046004 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

691.000 
'6-15-95 
6-16-95 

LAB02 

gram 
10:55:00 AM 
1:33:18 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected --·-- ---- 5.80 
TH-234 1.11 6.09E-01 8.46E-01 
U-234 Not Detected -------- 2.18E+01 
RA-226 1.53 6.32E-01 8.47E-01 
PB-214 6.68E-01 l.41E-01 1.27E-01 
BI-214 5.33E-01 1.19E-01 1. OBE- 01 
PB-210 Not Detected -------- 3.54E+02 

TH-232 6.68E-01 2.13E-01 2.31E-Ol 
RA-228 7.74E·01 2.85E-01 2.06E-Ol 
AC-228 Not Detected -------- 3.43E-Ol 
TH-228 1.01 4.45E·01 8.14E-Ol 
RA-224 1.88 5.09E-01 7.30E-Ol 
PB-212 7.16E-Ol l.4BE-01 6.95E-02 
BI-212 6.79E-01 4.47E-01 6.53E-Ol 
TL·2DB 6.25E-01 l.SBE·Ol 1.56E-Ol 

U-235 Not Detected .................. 4.26E-01 
TH-231 Not Detected -------- 1. DB 
PA-231 Not Detected -------- 2.36 
AC-227 Not Detected -------- 3.09 
TH-227 Not Detected -------- 6.45E-01 
RA-223 Not Detected -------- 3.66E-01 
RN-219 Not Detected ................ 5.09E·Ol 
PB-211 Not Detected ................. 1.21 
TL-207 Not Detected -------- 2.59E+Ol 

AM-241 Not Detected -------- 9.10E-01 
PU-239 Not Detected -------- S.OSE+02 
NP-237 Not Detected -------- 4.43E-01 
PA-233 Not Detected -------- 1. OBE- 01 
TH-229 Not Detected ·------- 5.26E-01 



[Summary Report] - Sample ID: 50046004 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ---------- ------------- ----------- -------------AG-llOrn Not Detected -------- S.40E-02 
AR-41 Not Detected -------- 1.99E+03 
BA-133 Not Detected -------- 1.14E-01 
BA-140 Not Detected -------- 2.15E-Ol 
CD-109 Not Detected -------- 1.52 
CD-115 Not Detected -------- l.66E-Ol 
CE-139 Not Detected -------- 5.81E-02 
CE-141 Not Detected -------- 9.73E-02 
CE-144 Not Detected -------- 4.35E-01 
C0-56 Not Detected -------- 6.99E-02 
C0-57 Not Detected -------- 5.60E-02 
C0-58 Not Detected -------- 5.02E-02 
C0-60 Not Detected -------- 6.09E-02 
CR-51 Not Detected -------- 4.30E-Ol 
cs -134 Not Detected -------- 9.21E-02 
CS-137 Not Detected -------- 6.24E-02 
CU-64 Not Detected -------- 5.37E+01 
EU-152 Not Detected -------- 4.99E-Ol 
EU-154 Not Detected -------- 3.45E-Ol 
EU-155 Not Detected -------- 2.54E-Ol 
FE-59 Not Detected -------- l.26E-Ol 
GD-153 Not Detected -------- 2.12E-01 
HG-203 Not Detected -------- 5.54E-02 
I-131 Not Detected -------- 5.63E-02 
IN-115m Not Detected -------- 7.56 
IR-192 Not Detected -------- 5.23E-02 
K-40 l. 38E+Ol 2.14 6.59E-Ol • LA-140 Not Detected -------- 9.63E-02 
MN-54 Not Detected -------- 6.18E-02 
MN-56 Not Detected -------- 9.61E+Ol 
M0-99 Not Detected -------- 5.60E-Ol 
NA-22 Not Detected -------- 7.69E-02 
NA-24 Not Detected -------- 2.19E-Ol 
NB-95 Not Detected -------- 3.69E-01 
ND-147 Not Detected -------- 4.03E-Ol 
NI-57 Not Detected -------- 1.59E-Ol 
BE-7 Not Detected -------- 4.62E-Ol 
RU-103 Not Detected -------- 4.60E-02 
RU-106 Not Detected .................... 5.30E-01 
SB-122 Not Detected -------- 9.45E-02 
SB-124 Not Detected -------- 5.69E-02 
SB-125 Not Detected -------- 1. 62E- 01 
SC-46 Not Detected -------- 9.08E-02 

· SR- 85 Not Detected -------- 6.94E-02 
TA-182 Not Detected -------- 2.69E-01 
TA-183 Not Detected -------- 9.04E-Ol 
TE-132 Not Detected -------- 6.14E-02 
TL-201 Not Detected -------- 3.54E-Ol 
XE-133 Not Detected ...................... 3.62E-Ol 
Y-88 Not Detected -------- 6.03E-02 
ZN-65 Not Detected -------- l.B4E-01 
ZR-95 Not Detected -------- 9.68E-02 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 2:43:41 PM * 
************************************************************************* 

: Analyzed by: ~ b: ~? /u· Reviewed by~ t' 1 f ~ J- : 

****************~f4******t:********************~*~~***'!*';********** 
CUstomer 
CUstomer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022874-05 
5Q046005 

MARINELLI SOIL SAMPLE 
. Solid 

2SMAR 
761.000 

6-15-95 
6-16-95 

LAB02 

gram 
12:43:00 PM 
2:10:16 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.89 
TH-234 Not Detected -------- 1.29 
U-234 Not Detected -------- l.90E+01 
RA-226. 9.69E-01 9.68E-01 1.54 
PB-214 4.73E-01 1.02E·Ol 8.77E-02 
BI-214 4.87E·01 l. 02E·01 7.79E-02 
PB-210 Not Detected -------- 3.30E+02 

TH-232 3.15E-01 l.75E·Ol 2.49E·01 
RA-228 5.94E-01 2,37E-01 1.76E·01 
AC-228 Not Detected -------- 3.14E·01 
TH-228 Not Detected -------- 1.48 
RA-224 Not Detected -------- 1.72 
PB-212 4.73E·01 1.0SE·01 9.85E·02 
BI-212 8.60E·01 3.66E·01 4.44E-01 
TL-208 5.06E·Ol l.23E·01 1.07E-01 

U-235 Not Detected -------- 3.80E·01 
TH-231 Not Detected -·------ 9 .31E-Ol 
PA-231 Not Detected -------- 2.06 
AC-227 Not Detected -------- 2.81 
TH-227 Not Detected -------- 5.77E-01 
RA-223 Not Detected -------- 3 .llE-01 
RN-219 Not Detected -------- 4.58E-01 
PB-211 Not Detected -------· 1.09 
TL-207 Not Detected ..................... 2.21E+01 

AM-241 Not Detected .................. 8.01E·01 
PU-239 Not Detected -------- 4.46E+02 
NP-237 Not Detected .................... 5.93E-0·1 
PA-233 Not Detected ................... 9.29E·02 
TH-229 Not Detected ... ................. 4.75E·Ol 



[Summary Report] - Sample ID: 50046005 

Nuclide Activity 2S Error MDA e (pCi/gram) 
---------- ------------- ----------- --.-----------

AG-110rn Not Detected -------- 4.65E-02 
AR-41 Not Detected -------- 1.18E+03 
BA-133 Not Detected -------- 9.86E-02 
BA-140 Not Detected -------- 1.94E-01 
CD-109 Not Detected -------- 1.17 
CD-115 Not Detected -------- l.36E-01 
CE-139 Not Detected -------- 5.11E-02 
CE-141 Not Detected -------- B.BOE-02 
CE-144 Not Detected -------- 3.83E-01 
C0-56 Not Detected -------- 5.05E-02 
C0-57 Not Detected --------. 5.12E-02 
C0-58 Not Detected -------- 4.53E-02 
C0-60 Not Detected -------- 6.87E-02 
CR-51 Not Detected -------- 3.65E-01 
CS-134 Not Detected -------- 7.91E-02 
CS-137 Not Detected -------- 5.20E-02 
CU-64 Not Detected -------- 5.18E+01 
EU-152 Not Detected -------- 3.70E-01 
EU-154 Not Detected -------- 2.70E-01 
EU-155 Not Detected -------- 2.34E-01 
FE-59 Not Detected -------- l. 08E-01 
GD-153 Not Detected -------- 1. 91E- 01 
HG-203 Not Detected -------- 4.88E-02 
I-131 Not Detected -------- 4.81E-02 
IN-115m Not Detected -------- 5.23 
IR-192 Not Detected -------- 4.2SE-02 
K-40 l.24E+01 1.93 6.l.3E-01 e LA-140 Not Detected ........................ 8.43E-02 
MN-54 Not Detected -------- 5.44E-02 
MN-56 Not Detected -------- 5.05E+Ol 
M0-99 Not Detected -------- 4.80E-01 
NA-22 Not Detected -------- 6.28E-02 
NA-24 Not Detected -------- l. 72E-01 
NB-95 Not Detected - 3.28E-01 --------. 
ND-147 Not Detected -------- 3.48E-Ol 
NI-57 Not Detected -------- l.29E-Ol 
BE-7 Not Detected -------- 3.92E-Ol. 
RU-103 Not Detected -------- 4.41E-02 
RU-106 Not Detected -------- 4.54E-01 
SB-122 Not Detected -------- 8.18E-02 
SB-124 Not Detected -------- 5.11E-02 
SB-125 Not Detected -------- 1.30E-01 
SC-46 Not Detected ---·---- 7.94E-02 
SR-85 Not Detected -------- 6.38E-02 
TA-182 Not Detected -------- 2.36E-Ol 
TA-183 Not Detected -------- 8.03E-01 
TE-132 Not Detected -------- 5.74E-02 
TL-201 Not Detected -------- 3.36E-01 
XE-133 Not Detected -------- 3.11E-01 
Y-88 Not Detected -------- 4.94E-02 
ZN-65 Not Detected -------- 1.49E-01 
ZR-95 Not Detected -------- 8.40E-02 

•) 
/ 



• 

• 

.~ 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6·16-95 3:27:06 PM ·* 
************************************************************************* 

: Analyzed by:~ l/1 ~/n- Reviewed by:~ .tj;fjn- : 
***************~.4*******************************~~***************** 
Customer· 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022875-05 
50046006 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

667.000 
6-15-95 
6-16-95 

LAB02 

gram 
1:30:00 PM 
2:49:15 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 6.19 
TH-234 Not Detected -------- 1.49 
U-234 Not Detected -------- 2.36E+01 
RA-226 2.45 1.15 1.66 
PB-214 6.89E-n l.40E-01 1.17E•01 
BI-214 6.79E-01 l. 31E- 01 8.83E-02 
PB-210 Not Detected -------- 3.89E+02 

TH-232 6.97E-01 2.37E-01 2.77E-01 
RA-228 8.20E-01 2.63E-Ol 2.77E-01 
AC-228 Not Detected -------- 3.99E-01 
TH-228 8.86E-Ol 4.88E-Ol 9. 7lE-01 
RA-224 l. 73 5.17E-01 8.79E-01 
PB-212 8.66E-01 2.18E-01 7.55E-02 
BI-212 1.00 4.72E-01 6.22E-01 
TL-208 8.20E-Ol 1.74E-Ol 1.27E-Ol 

U-235 Not Detected -------- 4.33E-01 
TH-231 Not Detected ........................ 1.20 
PA-231 Not Detected -------- 2.44 
AC-227 Not Detected -------- 3.35 
TH-227 Not Detected -------- 7.28E·Ol 
RA-223 Not Detected -------- 4.02E·01 
RN-219 Not Detected -------- 5.12E-01 
PB-211 Not Detected ....................... 1. 35 
TL-207 Not Detected -------- 2.64E+Ol 

AM-241 Not Detected -------- 1.04 
PU-239 Not Detected -------- 5.33E+02 
NP-237 Not Detected -------- 7.67E-Ol 
PA-233 Not Detected -------- l.l9E·Ol 
TH-229 Not Detected -------- 5.60E-01 



[Summary Report] - Sample J:D: 50046006 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOrn Not Detected -------- 5.98E-02 
AR-41 Not Detected -------- l.35E+03 
BA-133 Not Detected -------- 1.22E-Ol 
BA-140 Not Detected -------- 2.l7E-Ol 
CD-109 Not Detected -------- 2.55 
CD-115 Not Detected -------- l.72E-Ol 
CE-139 Not Detected -------- 6.05E-02 
CE-141 Not Detected -------- l. OOE-01 
CE-144 Not Detected -------- 4.67E-Ol 
C0-56 Not Detected -------- 7.26E-02 
C0-57 Not Detected -------- 6.l2E-02 
C0-58 Not Detected -------- 6.20E-02 
C0-60 Not Detected -------- 7.48E-02 
CR-51 Not Detected -------- 4.7lE-Ol 
CS-134 Not Detected -------- 9.99E-02 
CS-137 Not Detected -------- 6.72E-02 
CU-64 Not Detected -------- 5.62E+Ol 
EU-152 Not Detected -------- S.OSE-01 
EU-154 Not Detected -------- 3.57E-Ol 
EU-155 Not Detected -------- 2.77E-Ol 
FE-59 Not Detected -------- 1.26E-Ol 
GD-153 Not Detected -------- 2.31E-Ol 
HG-203 Not Detected -------- S.BSE-02 
I-131 Not Detected -------- 6.01E-02 
IN-115m Not Detected -------- 6.50 
IR-192 Not Detected -------- S.SSE-02 
K-40 1.59E+01 2.41 5.65E-01 .) LA-140 Not Detected -------- l.10E- 01 
MN-54 Not Detected .................... 6.46E-02 
MN-56 Not Detected -------- 7.01E+Ol 
M0-99 Not Detected -------- 6 .21E-01 
NA-22 Not Detected -------- 8.32E-02 
NA-24 Not Detected -------- 2.06E-01 
NB-95. Not Detected .. -- .. --- ... 4.13E-01 
ND-147 Not Detected -------- 4.03E-Ol 
NI-57 Not Detected -------- 1. 57E- 01 
BE-7 Not Detected -------- 4.83E-01 
RU-103 Not Detected -------- S.l1E-02 
RU-106 Not Detected -------- 5.97E-01 
SB-122 Not Detected ...................... 1.06E-Ol 
SB-124 Not Detected ................... 6.33E-02 
SB-125 Not Detected -------- l. 63E- 01 
SC-46 Not Detected ..................... 1.05E-01 
SR-85 Not Detected -------- 7.56E-02 
TA-182 Not Detected -------- 3.07E-01 
TA-183 Not Detected -------- 1. 02 
TE-132 Not Detected -------- 6.88E-02 
TL-201 Not Detected -------- 3.97E-01 
XE-133 Not Detected -------- 3.60E-01· 
Y-88 Not Detected -------- 4.44E-02 
ZN-65 Not Detected -------- l.9SE-01 
ZR-95 Not Detected -------- l.l7E-01 

.) 



• 

e 

• 

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

· * 6-16-95 4:12:44 PM *. 
************************************************************************* 

: Analyzed by: ~ t It (If) Reviewed by: ./j/J- lIt 1 I r r : 
****************~*?+******t~*********************t4~****************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022876-05 
Lab Sample ID 50046007 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

659.000 
6-15-95 
6-16-95 

LAB02 

gram 
2:05:00 PM 
3:36:07 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected 

..,. _______ 
5.92 

TH-234 Not Detected -------- 1.47 
U-234 Not Detected -------- 2.27E+01 
RA-226 Not Detected -------- 1. 35 
PB-214 5.73E-01 1.38E-01 1.46E-01 
BI-214 4.77E-01 1.13E-01 1.08E-01 
PB-210 Not Detected -------- 3.40E+02 

TH-232 5.78E-01 2.74E-01 3.81E-01 
RA-228 4.97E-01 2.04E-01 2.40E-01 
AC-228 Not Detected -------- 3.51E-01 
TH-228 5.65E-01 3.76E-01 8.87E-01 
RA-224 Not Detected -------- 7.30E-Ol 
PB-212 6.32E-01 1. 38E-01 7.10E-02 
BI-212 9.13E-01 5.18E-01 7.35E-01 
TL-208 4.39E-01 1.40E-01 1. 65E- 01 

U-235 Not Detected -------- 4.37E-Ol 
TH-231 Not Detected -------- 1.12 
PA-231 Not Detected -------- 2.34 
AC-227 Not Detected -------- 3.01 
TH-227 Not Detected ........................ 6.35E-01 
RA-223 Not Detected -------- 3.75E-01 
RN-219 Not Detected -------- S.llE-01 
PB-211 Not Detected -------- 1.23 
TL-207 Not Detected -------- 2.54E+01 

AM-241 Not Detected ........................ 9.39E-01 
PU-239 Not Detected -------- 4.99E+02 
NP-237 Not Detected ------- ... 6 .97E-01· 
PA-233 .Not Detected -------- 1.10E-01 
TH-229 Not Detected -------- 5.29E-01 



[Summary Report] - Sample ID: 50046007 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 5.83E-02 
AR-41 Not Detected -------- 1.34E+03 
BA-133 Not Detected -------- 1.11E-01 
BA-140 Not Detected -------- l.99E-01 
CD-109 Not Detected -------- 2.37 
CD-115 Not Detected -------- 1.70E-01 
CE-139 Not Detected -------- 5.74E-02 
CE-141 Not Detected -------- 9.82E-02 
CE-144 Not Detected -------- 4.23E-01 
C0-56 Not Detected -------- 6.09E-02 
C0-57 Not Detected -------- 5.71E-02 
C0-58 Not Detected -------- 5.19E-02 
C0-60 Not Detected -------- 6.92E-02 
CR-51 Not Detected -------- 4.30E-01 
CS-134 Not Detected -------- B.BBE-02 
CS-137 Not Detected· -------- 6.73E-02 
CU-64 Not Detected -------- 4.75E+01 
EU-152 Not Detected -------- 4.34E-01 
EU-154 Not Detected -------- 3.23E-01 
EU-155 Not Detected -------- 2.54E-01 
FE-59 Not De.tected -------- l. 27E- 01 
GD-153 Not Detected -------- 2.16E-01 
HG-203 Not Detected -------- 5.50E-02 
I-131 Not Detected -------- 5.35E-02 
IN-115m Not Detected 

_______ .. 
6.61 

IR-192 Not Detected -------- 5.1BE-02 
K-40 l.27E+Ol 2.00 5.72E-01 • LA-140 Not Detected -------- l.09E-01 
MN-54 Not Detected -------- 5.55E-02 
MN-56 Not Detected -------- 6.20E+01 
M0-99 ·Not Detected -------- 5.9BE-01 
NA-22 Not Detected -------- 8.20E-02 
NA-24 Not Detected -------- 2.20E-01 
NB-95 Not Detected ------- 3.62E-01 
ND-147 Not Detected .................. 3.94E-01 
NI-57 Not Detected -------- l.44E-01 
BE-7 Not Detected -------- 4.51E-01 
RU-103 Not Detected -------- 5.03E-02 
RU-106 Not Detected -------- 5.36E-01 
SB-122 Not Detected -------- 8.68E-02 
SB-124 Not Detected -------- 5.41E-02 
SB-125 Not Detected -------- l. 46E- 01 
SC-46 Not Detected ................. 9.55E-02 
SR-85 Not Detected -------· 6.82E-02 
TA-182 Not Detected -------- 2.79E-01 
TA-183 Not Detected -------- 9.42E-01 
TE-132 Not Detected -------- 6.18E-02 
TL-201 Not Detected ................. 3.568-01 
XE-133 Not Detected -------- 3.46E-01 
Y- 88 Not Detected -------- 5.43E-02 
ZN-65 Not Detected -------- l.B2E-Ol 
ZR-95 Not Detected -------- 9.87E-02 

• 



• 

*******~W*******+***~**************************************************** 
* Sandia National Laboratories ~ 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) ~ 
* 6-16-95 4:53:15 PM ·* 
*******************************************************************~~***~ 

: Analyzed by:~// /.~1/1) Reviewed by:~ lf~"/tr : 
*****************~;******'~**********~***********~~****************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022877-05 
Lab Sample ID 50046008 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

728.000 
6-15-95 
6-16-95 

LAB02 

gram 
2:50:00 PM 
4:17:57 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5. 72 
TH-234 Not Detected -------- 1.34 
U-234 Not Detected -------- l. 96E+01 
RA-226 L17 6.88E-Ol l. 02 
PB-214 7.83E-01 l. 51E- 01 1.20E-01 
BI-214 6.35E-01 1.25E-01 9.44E-02 
PB-210 Not Detected ....................... 3.60E+02 

TH-232 5 .. 47E-01 2.20E-01 2.84E-01 
RA-228 6.94E-01 3.05E-01 4.13E-01 
AC-228 Not Detected ................... 3.31E-01 
TH-228 ·Nat Detected -------- 1.56 
RA-224 Not Detected -------- 7.31E-Ol 
PB-212 6.24E-01 l.33E-01 6.69E-02 
BI-212 6.04E-01 4.17E-Ol 6.15E-01 
TL-208 5.95E-01 1.57E-Ol l.66E-01 

U-235 Not Detected ................... 4.12E-01 
TH-231 Not Detected -------- 1.05 
PA-231 Not Detected -------- 2.17 
AC-227 Not Detected -------- 3.02 
TH-227 Not Detected -------- 6.02E-01 
RA-223 Not Detected -------- 3.55E-01 
RN-219 Not Detected -------- 4.84E-01 
PB-211 Not Detected -------- 1.20 
TL-207 Not Detected .................. 2.43E+01 

AM-241 Not Detected .................... 8.90E-01 
PU-239 Not Detected ---·---- 4.86E+02 
NP-237 Not Detected -------- 6.59E-01 
PA-233 Not Detected -------- 9.97E-02 
TH-229 Not Detected -------- 5.12E-01 



.. .. 
[Summary Report] - Sample ID: 50046008 

' . e Nuclide Activity 2S Error MDA 
~- .... (pCi/gram} 

---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 5.39E-02 
AR-41 Not Detected -------- 1.03E+03 
BA-~33 Not Detected -------- l.llE-01 
BA-140 Not Detected -------- 2.07E-01 
CD-~09 Not Detected -------- 2.15 
CD-~15 Not Detected -------- l. 48E- 01 
CE-139 Not Detected -------- 5.44E-02 
CE-141 Not Detected -------- 9.34E-02 
CE-144 Not Detected -------- 4.14E-0~ 
C0-56 Not Detected -------- 6.36E-02 
C0-57 Not Detected --------- 5.65E-02 
C0-58 Not Detected -------- 5.58E-02 
C0-60 Not Detected -------- 6.3~E-02 
CR-51 Not Detected -------- 3.98E-01 
CS-~34 Not Detected -------- 8.96E-02 
CS-137 Not Detected -------- 5.90E-02 
CU-64 Not Detected -------- 5.14E+01 
EU-152 Not Detected -------- 4.66E-01 
EU-~54 Not Detected -------- 3.11E-O~ 
EU-~55 Not Detected -------- 2.54E-O~ 
FE-59 Not Detected -------- l.12E- 0~ 
GD-153 Not Detected -------- 2.03E-0~ 
HG-203 Not Detected -------- 5.23E-02 
I-13~ Not Detected -------- 5.~5E-02 
IN-1~5m Not Detected -------- 5.71 
IR-~92 Not Detected -------- 4.84E-02 
K-40 1.27E+O~ 1. 96 4.46E-0~ 

41' LA-140 Not Detected -------- 9.73E-02 
MN-54 Not Detected -------- 6.~5E-02 
MN-56 Not Detected -------- 6.39E+Ol 
M0-99 Not Detected -------- 5.52E-01 
NA-22 Not Detected -------- 7.85E-02 
NA-24 Not Detected -------- 1.84E-0~ 
NB-95 Not Detected -------- 3.43E-0~ 
ND-147 Not Detected -------- 3.76E-01 
NI-57 Not Detected -------- 1.53E-01 
BE-7 Not Detected -------- 4.45E-0~ 
RU-103 Not Detected -------- 4.59E-02 
RU-106 Not Detected -------- 4.95E-0~ 
SB-~22 Not Detected -------- 9.29E-02 
SB-~24 Not Detected -------- 5.83E-02 
SB-125 Not Detected -------- 1.54E-01 
SC-46 Not Detected -------- 9.14E-02 
SR-85 Not Detected -------- 6.29E-02 
TA-182 Not Detected -------- 2.70E-01 
TA-183 Not Detected -------- 8.89E-01 
TE-132 Not Detected -------- 5.99E-02 
TL-201 Not Detected .................. 3.52E-01 
XE-133 Not Detected -------- 3.19E-01 
Y-88 Not Detected .................. 4.65E-02 
ZN-65 Not Detected -------- 1.78E-01 
ZR-95 Not Detected -------- 9.38E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 5:18:54 PM · * 
************************************************************************* 

:Analyzed by:~ t/n/t) Reviewed by:~ t.pt/11 : 
****************jf*;4*******************************~r(***************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50046009 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1.000 
H-01-90 

6-16-95 
LAB02 

Each 
12:00:00 PM 

5:06:43 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.60E+04 
TH-234 Not Detected -------- 5.24E+03 
U-234 Not Detected -------- 1.23E+05 
RA-226 Not Detected -------- 6.62E+03 
PB-.214 Not Detected -------- 7.64E+02 
BI-214 Not Detected -------- 6.92E+02 
PB-210 Not Detected -------- 6.75E+06 

TH-232 Not Detected -------- 2.21E+03 
RA-228 Not Detected -------- 3.02E+03 
AC-228 Not Detected .-------- 1.88E+03 
TH-228 Not Detected -------- 4.07E+04 
RA-224 Not Detected -------- 3.31E+04 
PB-212 Not Detected -------- 3.02E+03 
BI-212 Not Detected -------- 2.76E+04 
TL-208 Not Detected -------- 5.46E+03 

U-235 Not Detected -------- 1.98E+03 
TH-231 Not Detected -------- 4.38E+03 
PA-231 Not Detected -------- 1.06E+04 
AC-227 Not Detected -------- 1.70E+04 
TH-227 Not Detected -------- 2.63E+03 
RA-223 Not Detected ................. 1. OOE+26 
RN-219 Not Detected -------- 3.28E+03 
PB-211 Not Detected .................. 9.86E+03 
TL-207 Not Detected -------- 2.34E+05 

AM-241 1.01E+05 1.97E+04 7.07E+03 
PU-239 Not Detected ................. 2.23E+06 
NP-237 Not Detected -------- 3.02E+03 
PA-233 Not Detected -------- 6.62E+02 
TH-229 Not Detected -------- 2.43E+03 



[Summary Report] - Sample ID: 50046009 

Nuclide Activity 2S Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 1. 78E+05 
AR-4~ Not Detected -------- 1. 00E+26 
BA-~33 Not Detected -------- 5.95E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-~09 3.02E+05 1.07E+05 1.45E+05 
co-n5 Not Detected -------- 1.00E+26 
CE-l39 Not Detected -------- 1.35E+06 
CE-14~ Not Detected -------- 1.95E+~8 
CE-144 Not Detected -------- 1.23E+05 
C0-56 Not Detected -------- 1.65E+09 
C0-57 1.94E+04 1.22E+04 1.89E+04 
C0-58 Not Detected -------- 5.77E+09 
C0-60 7.71E+04 ~.OOE+04 5.57E+02 
CR-51 Not Detected -------- 5.62E+21 
CS-134 Not Detected -------- 1.54E+03 
CS-137 7.14E+04 9.21E+03 4.75E+02 
CU-64 Not Detected -------- l.OOE+26 
EU-152 Not Detected -------- 3.62E+03 
EU-154 Not Detected -------- 2.42E+03 
EU-155 Not Detected -------- 2.31E+03 
FE-59 Not Detected -------- 2.57E+14 
GD-~53 Not Detected -------- 1.~8E+05 
HG-203 Not Detected -------- 2.49E+13 
I-~31 · Not Detected -------- 1. OOE+26 
IN-~15m Not Detected -------- 1. OOE+26 
IR~~92 Not Detected -------- 2.37E+09 
K-40 .~, Not Detected -------- 1.67E+03 • LA..,~40 Not Detected -------- 1. OOE+26 
MN-54 Not Detected -------- 1.74E+04 
MN-56 Not Detected -------- l.OOE+26 
M0-99 Not Detected -------- 1. 00E+26 
NA-22 Not Detected -------- 8.71E+02 
NA-24 Not Detected. -------- 1. OOE+26 
NB-95 Not Detected --------- l.OOE+26 
ND-~47 Not Detected -------- 1. OOE+26 
NI-57 Not Detected -------- 1. OOE+26 
BE-7 Not Detected -------- 1.21E+13 
RU-103 Not Detected -------- 3.20E+15 
RU-106 Not Detected -------- 8.06E+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- 9.03E+l0 
SB-125 Not Detected ----·--- 3.8lE+03 
SC-46 Not Detected -------- 5.92E+08 
SR-85 Not Detected ------- .. 2. 72E+J.0 
TA-182 Not Detected -------- 3.89E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected -------- l. OOE+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected ·------- 1.l1E+07 
ZN-65 Not Detected -------- 1.2BE+05 
ZR-95 Not Detected -------- 5.77E+l0 

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

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

Parameter 

6-16-95 5:21:58 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50046009 

1.00 
11-01-90 

6-16-95 
600 
606 

Mean 

Each 
12:00:00 
5:06:43 

seconds 
seconds. 

1S Error 

PM 
PM 

New Value < LU : SD : UD : BS ~ 

--------------- ----------- ------------ ----------- --------------------~ 

AM-241 Activity 9.690E-02 1.057E-02 

CS-137 Activity 6.924E-02 5.573E-03 

C0-60 Activity 7.662E-02 6.024E-03 

Flags Key: LU ~ Boundary Test 
SD = Sample Driven N-Sigma 
UD = User Driven N-Sigma 
BS = Measurement Bias Test 

Reviewed by: 

Test 
Test 

1.006E-01 < o~~) cv ~> 
7.13BE-02 < > 

7.662E-02 < > 

(Ab 
(In 
(In 
(In 

= Above , Be = Below ) 
= Investigate, Ac = Action) 
= Investigate, Ac = Action) 
= Investigate, Ac = Action) 
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Project Name:.-~..! -=-fr~k:~---4-~-'-"=. =(~~-
SNL Task Leader: {'() i [ \ ~ 

SMO Project Coordinator: ?v ~ ~ 
ARCOC 

o~-z11 

0~7Dlf 

6?;]0}--

Lab 

Date Results Received: 

]]1'5" 

II 

1( 

LabiD 

SboY.s;., 

Soo'fs-6 

Preliminary: _____ _ Finai:_G..=-r:-f.._/q-'7/'---"-'0.~./_,_s....,-;+' _4=,f-'b'-~tf'-t/-'7;_:s;-~-
Corrections Requested From Laboratory:. ______ Requestor:. ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

-------

Reviewer: -------

Signature: _______ _ 

Person 
Notified: ------------
Transmitted ra 
To: t'J~ 

Filed In {'yj_,A/1 
Record Center:_--ll..~-f:----1...._-

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



: :roo I·COC 19·!14) 
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• • 
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~ 
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1 
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~ 
.g "0 

<( 
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~ 
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111 
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m 1· Sandia National Laboratories 
Radl(ltlon Protection Sample Diagnostics . 

To 

Customer: 

Organization: 

Project Location: 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Other Information: 

02zggl-os-

0 2. ~ 'b'il~cx-

C5 

D.t,;fler /H. flcc.J{ 

1-S'in. 

tkl s.;1 s,...,.,;~ 
'6~{'-o~l.l. 

C/l<t {f..f' 

0 5 pr-e. 
031-ll 

l! 

Hazards/Special Instructions: 

~~S..-to~ 
~@ <gyr--a'Hif-

Requested Analysis 

.-/ 

le 6 -J6,.. fJ Time IKJ() Received by~ 
Rel~n1:t:~~L Date //t 1 /f) Time /y lf D Received by~ 
Rehnqu.ist;ted by Date Time Received by ___ _ 

RellnqJ '*d by Date Time --~eived by 

Sample Analysis Reql!est Form ; 
Page _Lot _L_ I 

Date { )t/t5 Time I f.J d 

Date 6/ t'j I ~,.f Time I 'i '( 0 
Date Time ___ _ 

Date Time -. 



• 
********~*~******~******************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 3:36:07 PM · * 
************************************************************************* 

: Analyzed by: ~ (, /t '/ 7.1 Reviewed by: ~ t /;~I? .1...- : 

*****************~*~*******************************~J"****¥'*~********* 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022880-05 

.Lab Sample ID 50046101 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

731.000 
6-16-95 
6-16-95 

LAB01 

gram 
8:38:00 AM 
3:02:59 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/graml 

---------- ---·--------- ----------- ------------· 
U-238 Not Detected -------- 2.30 
TH-234 8.56E-01 3.90E-01 5.34E-01 
U-234 Not Detected -------- 1. 91E+Ol 
RA-226 1.19 6.52E-01 9.66E-Ol 
PB-214 6.12E-01 l.17E-01 8.94E-02 
BI-214 4.61E-01 l.02E-01 9.70E-02 
PB-210 Not Detected -------- 5.11E+Ol 

TH-232 4.31E-01 1. SSE- 01 2.47E-01 
RA-228 6.49E-01 4.02E-01 2.04E-01 
AC-228 8.06E-Ol 1.91E-01 1. 61E- 01 
TH-228 8.38E-01 5.06E-01 8.16E-Ol 
RA-224 Not Detected -------- 1.68 
PB-212 5.90E-01 1.16E-01 9.14E-02 
BI-212 5.90E-01 3.83E-01 5.62E-01 
TL-208 5.49E-01 l.34E-01 1. 30E-01 

U-235 Not Detected -------- 3.45E-01 
TH-231 Not Detected -------- 6.80E-01 
PA-231 Not Detected -------- 2.10 
AC-227 Not Detected -------- 2.62 
TH-227 Not Detected -------- 5.60E-01 
RA-223 Not Detected -------- 2.19E-01 
RN-219 Not Detected -------- 2.33E-01 
PB-211 Not Detected -------- 9.89E-01 
TL-207 Not Detected -------- 2.16E+Ol 

AM-241 Not Detected -------- 3.03E-01 
PU-239 Not Detected -------- 3.87E+02 
NP-237 Not Detected -------- 2.65E-01 
PA-233 Not Detected -------- 9.21E-02 
TH·229 Not Detected ....................... 3.51E-01 



[Surmnary Report] - Sample ID: 5004H01 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- --------·----

AG-110m Not Detected -------- 4.8BE-02 
AR-41 Not Detected -------- 8.68E-01 
BA-133 Not Detected -------- l.OOE-01 
BA-140 Not Detected -------- l.78E-01 
CD-109 Not Detected -------- 9.10E-01 
CD-l15 Not Detected -------- l.10E-01 
CE-139 Not Detected -------- 4.76E-02 
CE-141 Not Petected -------- 7.64E-02 
CE-144 Not Detected -------- 3.42E-01 
C0-56 Not Detected -------- S.BOE-02 
C0-57 Not Detected -- ---- ...... 4.36E-02 
C0-58 Not Detected -------- 5.57E-02 
C0-60 Not Detected -------- 5.41E-02 
CR-51 Not Detected -------- 3.63E-01 
CS-134 Not Detected -----·-- 7.84E-02 
CS-137 Not Detected -------- 5.73E-02 
CU-64 Not Detected -------- 1.60E+01 
EU-152 Not Detected -------- 3.95E-01 
EU-154 Not Detected -------- 2.76E-01 
EU-155 Not Detected -------- l. 76E· 01 
FE-59 Not Detected -------- l.19E-01 
GD-153 Not Detected -------- 1.46E-01 
HG-203 Not Detected -------· 4.77E-02 
I-131 Not Detected -------- 4.51E·02 
IN-115m Not Detected -------- 2.85E-01 
IR-192 Not Detected -------- 4.37E-02 
K-40 l.43E+01 2.14 5.61E-01 • LA-140 Not Detected -------- 6.15E-02 
MN-54 Not Detected ----·--- 5.09E-02 
MN-56 Not Detected -------- 3.50E-01 
M0-99 Not Detected -------- 4.25E·01 
NA-22 Not Detected -------- 6.53E·02 
NA-24 Not Detected -------- 7.22E-02 
NB-95 Not Detected -...................... 2.74E-01 
ND-147 Not Detected -------- 3.36E·01 
NI-57 Not Detected ...................... 8.29E-02 
BE-7 Not Detected· -------- 3.87E-01 
RU-103 Not Detected -------- 4.72E-02 
RU-106 Not Detected -------- 4.37E-01 
SB-122 Not Detected -------- 7.31E·02 
SB-124 Not Detected -------- 5.59E-02 
SB-125 Not Detected - .... - - ...... - 1.38E-Ol 
SC-46 Not Detected -------- 7.93E-02 
SR-85 Not Detected -------- 5.74E-02 
TA-182 Not Detected -------- 2.32E-Ol 
TA-183 Not Detected -------- 2.69E-01 
TE-132 Not Detected -------- 4.51E-02 
TL-201 Not Detected -------- 1.54E-01 
XE-133 Not Detected -------- 1.80E·01 
Y-88 Not Detected ..................... 4.21E-02 
ZN-65 Not Detected -------- 1.58E·01 
ZR-95 Not Detected -------- 9.53E·02 

., 



• 

• 

• 

*W*********************************************************************** 
* Sandia National Laboratories . * 
* Radiation Protection sample Diagnostics Program [881 Laboratory) * 
* 6-16-95 4:15:30 PM ., 
************************************************************************* 

:Analyzed by:~ t/tf/u' Reviewed by:~ 6,// rjt·,- : 
***************~*.********J~ ... *******************~~***************** 

CUstomer D.MILLER/E.RANKIN (7582/SMO} 
CUstomer Sample ID 022881-05 
Lab Sample ID 50046102 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

688.000 
6-16-95 
6-16-95 

LAB01 

gram 
9:18:00 AM 
3:42:04 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.46 
TH-234 Not Detected -------- 7.9SE-01 
U-234 Not Detected -------- 2.l2E+01 
RA-226 1.30 5.52E-01 7.58E-01 
PB-214 7.39E-01 l.39E-01 l.06E·01 
BI-214 6.28E-Ol l.19E-01 8.49E-02 
PB-210 Not Detected -------- 5.63E+01 

TH-232 6.26E·01 2.19E-01 2.68E-01 
RA-228 6.09E-01 5.47E-01 2. 73E·01 
AC-228 6.81E-01 L 78E-Ol 1.68E-01 
TH-228 4.92E-Ol 3.33E-01 8.15E-Ol 
RA-224 1.96 4.97E-01 6.78E-Ol 
PB-212 7.23E-01 l.42E-01 6.32E-02 
EI-212 7.54E-01 4.79E-01 7.08E-Ol 
TL-208 6.28E-01 l.39E-01 l.14E-01 

U-235 Not Detected - ..... --- .. - 3.69E-01 
TH-231 Not Detected -------- 7.24E-01 
PA-231 Not Detected -------- 2.34 
AC-227 Not Detected -------- 2. 72 
TH-227 Not Detected -------- 6.00E-Ol 
RA-223 Not Detected -------- 2.34E-01 
RN-219 Not Detected -------- 4.78E·Ol 
PE-211 Not Detected -------- 1.07 
TL-207 Not Detected ................... 2.23E+01 

AM-241 Not Detected --·----- 3.20E-01 
PU-239 Not Detected -------- 4.32E+02 
NP-237 Not Detected -------- 4.68E·01 
PA-233 Not Detected ----·--- 9.89E-02 
TH-229 Not Detected -------- 3.87E-01 



[Summary Report] - Sample ID: 50046102 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.04E-02 
AR-41 Not Detected -------- 8.41E-01 
BA-133 Not Detected -------- L 09E-01 
BA-140 Not Detected -------- 1.89E-01 
CD-109 Not Detected -------- 1.39 
CD-l.l5 Not Detected -------- 1.18E-01 
CE-139 Not Detected -------- 5.15E-02 
CE-141 Not Detected -------- 8.45E-02 
CE-144 Not Detected -------- 3.76E-01 
C0-56 Not Detected -------- 5.90E-02 
C0-57 Not Detected -------- 4.76E-02 
C0-58 Not Detected -------- 5.43E-02 
C0-60 Not Detected -------- 6.32E-02 
CR-51 Not Detected· -------- 4.05E-01 
CS-134 Not Detected -------- 8.88E-02 
CS-137 Not Detected -------- 5.72E-02 
CU-64 Not Detected -------- 1. 73E+01 
EU-152 Not Detected -------- 4.17E-01 
EU-154 Not Detected. -------- 3.02E-01 
EU-155 Not Detected -------- 2.00E-01 
FE-59 Not Detected -------- 1.10E-01 
GD-153 Not Detected -------- 1.64E-01 
HG-203 Not Detected -------- 5.14E-02 
I-131 Not Detected -------- 4.77E-02 
IN-115m Not Detected -------- 3.06E-01 
IR-192 Not Detected -------- 4.72E-02 
K-40 1. 40E+01 2.11 4.00E-01 -LA-140 Not Detected -------- 6.21E-02 
MN-54 Not Detected -------- 5.84E-02 
MN-56 Not Detected -------- 3.55E-01 
M0-99 Not Detected -------- 4.42E-01 
NA-22 Not Detected -------- 6.83E-02 
NA-24 Not Detected -------- 7.67E-02 
NB-95 Not Detected -------- 2.94E-01 
ND-147 Not Detected -------- 3.55E-01 
NI-57 Not Detected -------- 9.12E-02 
BE-7 Not Detected -------- 4.40E-01 
RU-103 Not Detected -------- 4. 69E- 02 
RU-106 Not Detected -------- 4.83E-01 
SB-122 Not Detected ------·- 7.36E-02 
SB-124 Not Detected ....................... 6.06E-02 
SB-125 Not Detected ...................... 1. 49E- 01 
SC-46 Not Detected -------- 8.52E-02 
SR-85 Not Detected -------- 6.14E-02 
TA-182 Not Detected -------- 2.47E-01 
TA-183 Not Detected -------- 2.84E-01 
TE-132 Not Detected ..................... 4.84E-02 
TL-201 Not Detected --------- 1.68E-01 
XE-133 Not Detected -------- 1.96E-01 
Y-88 Not Detected -------- 4.70E-02 
ZN-65 Not Detected -------- 1. 72E- 01 
ZR-95 Not Detected 

.,. _______ 
9.85E-02 

-) 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-16-95 4:55:10 PM ··* 
************************************************************************* 
* 1). ~ ,/. * 
:*~:;{;;;e*~{;;*~·****;l*tt!!:****!;';~;':;~*~r;.*/~**//;!1!/::******: 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022882-05 
Lab Sample ID 50046103 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

601.000 
6-16-95 
6-16-95 

LAB01 

gram 
10:10:00 AM 
4:21:54 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.75 
TH-234 1.42 6.03E-01 7.llE-Ol 
U-234 Not Detected ------·- 2.25E+01 
RA-226 l. 75 1.06 1.62 
PB-214 8.66E-01 l.SSE-01 l.OOE-01 
BI-214 7.53E-01 l.43E-01 1.06E-01 
PB-210 1.43E+01 2. 7lE+01 2.27E+01 

TH-232 6.92E-01 2.52E-01 3.17E-01 
RA-228 7.46E-01 7.57E-01 2.7lE-01 
AC-228 7.04E-01 Z.06E-01 2.22E-01 
TH-228 Not Detected -------- 1.92 
RA-224 2.16 5.51E-01 7.74E-Ol 
PB-212 8.38E-01 l. 63E-01 7.35E-02 
BI-212 9.94E-01 S.OSE-01 6.98E-01 
TL-208 7.36E-01 l. 70E-01 l.SSE-01 

U-235 Not Detected -------- 4.12E-01 
TH-231 Not Detected -------- 8.10E-01 
PA-231 Not Detected -------- 2.67 
AC-227 Not Detected -------- 3.24 
TH-227 Not Detected -------- 6.83E-01 
RA-223 Not Detected ................... 2.63E-01 
RN-219 Not Detected -------- 3.61E-01 
PB-211 N<!>t Detected -------- 1.34 
TL-207 Not Detected ................... 2.51E+01 

AM-241 Not Detected -------- 3.74E-Ol 
PU-239 Not Detected -------- 4.57E+02 
NP-237 Not Detected -------- 3.33E-01 
PA-233. Not Detected --·----- ·l.15E-01 
TH•229 Not Detected -------- 4.21E-01 



.. 
[Summary Report) - Sample ID: 5004no3 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-J.lOm Not Detected -------- 5.75E-'02 
AR-41 Not Detected -------- 8. OSE- Ol 
BA-133 Not Detected -------- l.28E-Ol 
BA-140 No.t Det.ected -------- 2.08E-Ol 
CD-109 Not Detected -------- 1.15 
CD-ll5 Not Detected -------- l.41E- 01 
CE-139 Not Detected -------- 5.95E-02 
CE-141 Not Detected -------- 9.38E-02 
CE-144 Not Detected -------- 4.06E-Ol 
C0-56 Not Detected -------- 6.82E-02 
C0-57 Not Detected -------- 5.04E-02 
C0-58 Not Detected -------- 6.36E•02 
C0-60 Not Detected -------- 6.94E-02 
CR-51 . Not Detected -------- 4.84E-Ol 
CS-134 Not Detected -------- l. 05E- 01 
CS-137 Not Detected -------- 6.55E-02 
CU-64 Not Detected -------- 2.02E+Ol 
EU-152 Not Detected ....................... 4.81E-Ol 
EU-154 Not Detected -------- 3.35E-Ol 
EU-155 Not Detected -------- 2.25E-Ol 
FE-59 Not Detected -------- l.27E- 01 
GD-153 Not Detected -------- l. 81E- 01 
HG-203 Not Detected -------- 5.71E-02 
I-131 Not Detected -------- 5.81E-02 
IN-115m Not Detected -------- 3.56E-01 
IR-192 Not Detected -------- 5.42E-02 
K-40 1.45E+01 2.21 4.55E-01 • LA-140 Not Detected -------- 7.80E-02 
MN-54 Not Detected -------- 6.42E-02 
MN-56 Not Detected -------- 3.89E-'01 
M0-99 Not Detected -------- 5.05E-Ol 
NA-22 Not Detected -------- 7.66E-02 
NA-24 Not Detected ·------- 9.56E-02 
NB-95 Not Detected -------- 3.34E-ol· 
ND-147 Not Detected -------- 3.89E-Ol 
NI-57 Not Detected -------- 1. 09E- 01 
BE-7 Not Detected ....................... 4.52E-Ol 
RU-103 Not Detected -------- 5.58E-02 
RU-106 Not Detected -------- 5.79E-01 
SB-122 Not Detected -------- 8.27E-02 
SB-124 Not Detected -------· 6.90E-02 
SB-125 Not Detected ---·---- 1.61E-01 
SC-46 Not Detected -------- l. 07E- 01 
SR-85 Not Detected -------- 7.13E-02 
TA-182 Not Detected -------- 3.09E-01 
TA-183 Not Detec·ted -------- 3.31E-Ol 
TE-132 Not Detected -------- 5.57E-02 
TL-201 Not Detected -------- 1.84E-Ol 
XE-133 Not Detected -------- 2.24E-01 
Y-88 Not Detected -------- 4.99E-02 
ZN-65 Not Detected -------- 2.08E-Ol 
ZR-95 Not Detected ....................... 1.13E- 01 



• 

• 

• 

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

* Radiation Protection Sample Diagnostics Program [881 Laboratory] . T 
* 6-16-95 5:34:59 PM - T 

******~*****************************************************************T 

: Analyzed by: ~ ,t_{, /~!" Reviewed by:~ t/t 1/~ ,- : 

***************~~*****~*'*********************~***************T 
CUstomer 
Customer Sample ID 

· Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50046104 

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1.000 
11-01-90 

6-16-95 
LAB01 

Each 
12:00:00 PM 
5:22:43 PM 

600 seconds 
608 seconds 

CoilUllents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.55E+04 
TH-234 Not Detected -------- 3.90E+03 
U-234 Not Detected -------- 1;12E+05 
RA-226 Not Detected ...................... 6.05E+03 
PB-214 Not Detected -------- 7.18E+02 
BI-214 Not Detected -------- 6.37E+02 
PB-210 Not Detected -------- 1.26E+06 

TH-232 Not Detected ..................... 2.07E+03 
RA-228 Not Detected -------- 2.65E+03 
AC-228 Not Detected -------- 1.74E+03 
TH-228 Not Detected -------- 3.61E+04 
RA-224 Not Detected -------- 3.09E+04 
PB-212 Not Detected -------- 2.83E+03 
BI-212 Not Detected .. -- .... - ...... 2.51E+04 
TL-208 Not Detected .................... 5.11E+03 

U-235 Not Detected -------- 1.60E+03 
TH-231 Not Detected ...................... 2.75E+03 
PA·231 Not Detected -------- 9.41E+03 
AC-227 Not Detected -------- 1.47E+04 
TH-227 Not Detected -------- 2.40E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected ----·--- 2.94E+03 
PB-211 Not Detected .................. 8.64E+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 1.13E+05 1.79E+04 2.76E+03 
PU-239 Not Detected -------- 1.75E+06 
NP-237 Not Detected -------- 1.82E-+03 
PA-233 Not Detected -------4 6.17E+02 
TH-229 Not Detected -------- l. 59E+03 



[Summary Report] - Sample ID: 50046104 

Nuclide Activity 2S Error MDA • (pCi/Each) 
- - - - ... - - - ;:!'-_ - - ----------- ------------- ... --- -- ---- --

AG-110m Not Detected -------- 1.59E+05 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 5.6lE+02 
BA-140 Not Detected -------- 1. OOE+26 
CD-109 2.98E+05 6.55E+04 6.53E+04 
CD-115 Not Detected -------- 1. OOE+26 
CE-139 Not Detected -------- 1.18E+06 
CE-141 Not Detected -------- 1. 58E+18 
CE-144 Not Detected -------- 9.69E+04 
C0-56 Not Detected -------- 1.55E+09 
C0-57 1.l6E+04 8.l0E+03 1.26E+04 
C0-58 Not Detected -------- 5.39E+09 
C0-60 7.39E+04 9.58E+03 4.96E+02 
CR-51 Not Detected -------- 5.28E+21 
CS-134 Not Detected -------- 1.46E+03 
CS-137 6.83E+04 8.BOE+03 4.77E+02 
CU-64 Not Detected -------- 1. OOE+26 
EU-152 Not Detected -------- 3.37E+03 
EU-154 Not Detected -------- 2.24E+03 
EU-155 Not Detected -------- 1.58E+03 
FE-59 Not Detected -------- 2 .25E+14 
GD-153 Not Detected -------- 7.56E+04 
HG-203 Not Detected -------- 2.23E+13 
I-131 Not Detected -------- 1. 00E+26 
IN-115m Not Detected .................... 1.00E+26 
IR-192 Not Detected -------- 2. 22E.+09 
K-40 Not Detected -------- 1.65E+03 
LA-140 Not Detected -------- 1. OOE+26 
MN-54 Not Detected -------- 1.61E+04 
MN-56 Not Detected -------- 1. OOE+26 
M0-99 Not Detected ..................... 1. 00E+26 
NA-22 Not Detected -------- 7.78E+02 
NA-24 Not Detected -------- l.OOE+26 
NB-95 Not Detected -------- l.OOE+26 
ND-147 Not Detected -------- 1. OOE+26 
NI-57 Not Detected -------- 1. OOE+26 
BE-7 Not Detected -------- 1.14E+13 
RU-103 Not Detected -------- 3.04E+15 
RU-106 Not Detected ....................... 7.03E+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- B.46E+10 
SB-125 Not Detected -------- 3.49E+03 
SC-46 Not Detected ...................... 5.14E+OB 
SR- 85 Not Detected -------- 2.47E+10 
TA-182 Not Detected --------- 3.35E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected ....................... 1.00E+26 
TL-201 Not Detected -------- l.OOE+26 
XE-133 Not Detected ...................... l.OOE+26 
Y-88 Not Detected ....................... 1.03E+07 
ZN-65 Not Detected ...................... 1.12E+05 
ZR-95 Not Detected -------- 5.19E+10 

• 



• 

• 

• 

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

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

6-16-95 5:38:05 PM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
50046104 

1.00 
ll-01-90 
6-16-95 

Each 
12:00:00 

5:22:43 
600 seconds 
608 seconds 

PM 
PM 

Parameter Mean 18 Error New Value < LU : SD : UD : BS > 

AM-241 Activity 

CS-137 Activity 

C0-60 Activity 

Flags Key: LU 
SD 
UD 
BS 

1.125E-01 6.777E-03 

6.838E-02 2.400E-03 

7.722E-02 2.846E-03 

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

l.126E-01 < :=AI ? 

~-6.829E-02 < / : > 
' 

7.321E-02 < 

~~0)-
> 

(Ab = Above ' Be Below 
(In = Investigate, Ac Action) 
(In = Investigate, Ac Action) 
(In Investigate, Ac = Action) 



; .. ' .. ·--·· 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: T/1-J/ ~ :z;, 
SNL Task Leader: tf),~lJ&..-

SMO Project Coordinator: f:v; ~~ 

ARCOC 

D~i~D 

Lab 

0 "2>711../ 

() 2> 7 I '::1-

Date Results Received: 

6NL 77/s
l I 

I I 

Case Number: -2> 4-:tk 4txJ 

Org!Mail Stop: '7 S"?r ~ p?, tJ 7 
Sample Ship Date:~ 

~(, sf:9 ":>-
Lab ID ~~~~f'1cs-

:':;;"(::D% ? 
~--co· <-f s-s

.::s-()b <../4 0 

Preliminary: _____ _ Final: (, 41, (p It (.?j (9 U 9 h S:: 
I J I · I I 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

• Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date ofFinal 
Transmittal: 

Transmitted By: 

Signature: _______ _ 

Person 
Notified: _______ _ 

Filed In 
Record Center: ·i{JJm, 

Comments: ______________________ _ 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-21-95 12:26:56 PM *' 
************************************************************************* 

* ~ 61 ?:: I I - * * Analyzed by: (J · 0 /,21 /q Reviewed by: i 2 I r J * 
*************** *~******~***************** ******************** 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022894-05 
Lab Sample ID 5Q047302 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

842.000 
6-20-95 
6-21-95 

LAB01 

gram 
9:40:00 AM 

11:52:50 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/graml 

---------- ------------- --------·-- -------------
U-238 Not Detected ....................... 2.04 
TH-234 Not Detected -------- 4.99E-01 
U-234 Not Detected -------- 1.74E+01 
RA-226 1.24 5.29E-01 7.37E-01 
PB-214 5.57E-01 1. 09E- 01 8.96E-02 
EI-214 4.49E-01 9.66E-02 9.02E-02 
PE-210 Not Detected ...................... 4.63E+01 

TH-232 4.90E-01 1. SSE- 01 2.44E-01 
RA-228 6.06E-01 3 ._10E- 01 1. 74E- 01 
AC-228 5.84E-01 1.58E-01 1.60E-01 
TH-228 6.47E-01 3.19E-01 6.63E-01 
RA-224 1.53 4.11E-01 6.08E-01 
PB-212 6.36E-01 1. 36E- 01 5.25E-02 
BI-212 6.33E-01 3.44E-01 4.82E-01 
TL-208 5.17E-01 1.27E-01 l.30E-01 

U-235 Not Detected -------- 2.99E-01 
TH-231 Not Detected ..................... 6.01E-01 
PA-231 Not Detected ..................... 1.92 
AC-227 Not Detected -------- 2.26 
TH-227 Not Detected -------- 4.89E-01 
RA-223 Not Detected -------- 2.04E-01 
RN-219 Not Detected 

__ ,. _____ 
2.81E-01 

PE-211 Not Detected -----·-- 9.46E-01 
TL-207 Not Detected ................. 1. 94E+01 

AM-241 Not Detected -------- 2.65E-01 
PU-239 Not Detected -------- 3.37E+02 
NP-237 Not Detected -------- 3.84E-01 
PA-233 Not Detected. -------- 8.32E-02 
TH-229 Not Detected -------- 3.12E-01 



(Summary Report] - Sample ID: 50047302 

Nuclide Activity 28 Error . MDA • (pCi/gram) 
---------- ------------- -----·----- -------------

AG-llOm Not Detected -------- 4.36E-02 
AR-41 Not Detected -------- 1.40E+03 
BA-133 Not Detected -------- 9.07E-02 
BA-140 Not Detected -------- 1.59E-01 
CD-109 Not Detected --·----- 7.63E-01 
CD-115 Not Detected -------- 1.31E-01 
CE-139 Not Detected -------- 4.24E-02 
CE-141 Not Detected -------- 6.81E-02 
CE-144 Not Detected --·----- 3.07E-01 
co~ 56 Not Detected --------- 5.10E-02 
C0-57 Not Detected --------. 3.94E-02 
C0-58 Not Detected -------- 4.65E-02 
C0-60 Not Detected -------- 5.02E-02 
CR-51 Not Detected -------- 3.44E-Ol 
CS-134 Not Detected -------- 7.00E-02 
CS-137 Not Detected -------- 4.99E-02 
CU-64 Not Detected -------- 4.66E+Ol 
EU-152 Not Detected -------- 3.71E-Ol 
EU-154 Not Detected -------- 2.56E-01 
EU-155 Not Detected .................... 1.60E-01 
FE-59 Not Detected -------- 1.07E-01 
GD-153 Not Detected -------- 1.30E-01 
HG-203 Not Detected --·----- 4.23E-02 
I-131 Not Detected -------- 4.41E-02 
IN-115m Not Detected -----·-- 5.61 
IR-192 Not Detected -------- 4.04E-02 
K-40 1.41E+01 2.07 3.56E-01 .; LA-140 Not Detected -------- 7.41E-02 
MN-54 Not Detected ...................... S.OSE-02 
MN-56 Not Detected -------- 6.26E+Ol 
M0-99 Not Detected -------- 4.89E-01 
NA-22 Not Detected -------- 5.95E-02 
NA-24 Not Detected -------- 1. 68E- 01 
NB-95 Not Detected ..................... 2.81E-01 
ND-147 Not Detected -------- 2.81E-01 
NI-57 Not Detected -------- 1.09E-01 
BE-7 Not Detected -------- 3.59E-Ol 
RU-103 Not Detected ..................... 4.13E-02 
RU-106 Not Detected -------- 4.12E-01 
SB-122 Not Detected -------- 7.84E-02 
SB-124 Not Detected -------- 4.93E-02 
SB-125 Not Detected -------- 1.22E-01 
SC-46 Not Detected -------- 6.62E-02 
SR-85 Not Detected -------- 5.07E-02 
TA-182 Not Detected -------- 1. 96E-Ol 
TA-183 Not Detected -------- 2.63E-01 
TE-132 Not Detected -------- ·4.90E-02 
TL-201 Not Detected .................... 1.71E-01 
XE-133 Not Detected -------- 2.12E-01 
Y-88 Not Detected -------- 4.36E-02 
ZN-65 Not Detected -------- 1.34E-01 
ZR-95 Not Detected -------- 8.40E-02 



• 

• 

• 

** * * ** *'** ** * ** **** * * '* '** ** ** ... ** ** * '* ** ***'* ** ** * **-** * '* * * * *** * * * * * '* * * ** * ... *'* * '* 
'* Sandia National Laboratories * 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
'* 6-21-95 1:07:16 PM "* 
************************************************************************* 

: Analyzed by: ~,f' D b/.1. Reviewed by/)1./ ,t/zt/r) : 
**'********'***'*'**'* ~'*'*l~v~;'*'*******'****'**'*~'**'***'*'************'** 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022895-05 
Lab Sample ID 50047303 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

952.000 
6-20-95 
6-21-95 

LAB01 

gram 
10:55:00 AM 
12:34:02 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

-------·-- ------------- ----------- -------------
U-238 Not Detected -------- 1. 97 
TH-234 Not Detected -------- 4.85E-01 
U-234 Not Detected ---·---- 1.54E+01 
RA-226 1.23 5.67E-01 8.16E-01 
PB-214 6.29E-01 1.13E-01 8.14E-02 
BI-214 5.25E-01 9.98E-02 7.84E-02 
PB-210 Not Detected -------- 4.54E+01 

TH-232 5.05E-01 l. SSE- 01 2.38E-01 
RA-228 6. 7lE-01 2_.15E-01 1.88E-01 
AC-228 6.46E-01 1.58E-01 1.47E-01 
TH-228 5.59E-01 2.80E-01 6.18E-01 
RA-224 1. 69 3.99E-Ol 5.37E-Ol 
PB-212 5.95E-01 1.14E- 01 5.18E-02 
BI-212 7.52E-01 3.36E-01 4.47E-01 
TL-208 4.85E-01 l.llE-01 1.03E-01 

U-235 Not Detected -------- 3.02E-01 
TH-231 Not Detected -------- 5.87E-01 
PA-231 Not Detected -------- 1. 81 
AC-227 Not Detected -------- 2.27 
TH-227 Not Detected -------- 4.68E-01 
RA-223 Not Detected ------·- 2.00E-01 
RN-219 Not Detected -------- 2.48E-01 
PB-211 N6t Detected ........................ 9.09E-01 
TL-207 Not Detected -------- 2.06E+Ol 

AM- 241 Not Detected -------- 2.59E-01 
PU-239 Not Detected -------- 3.29E+02 
NP-237 Not Detected -------- 2.40E-Ol 
PA-233·· Not Detected -------- 8.41E-02 
TH·229 Not Detected -------- 3.05E-01 



[Summary Report] - Sample ID: 50047303 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ---------- ------------- ----------- -------------
AG-110m Not Detected -------- 4.nE-02 
AR-41 Not Detected -------- 1.07E+03 
BA-133 Not Detected -------- 8.65E-02 
BA-140 Not Detected -------- l.49E-Ol 
CD-109 Not Detected -------- 8.24E-Ol 
CD-115 Not Detected -------- l.20E-Ol 
CE-139 Not Detected -------- 4.15E-02 
CE-141 Not Detected -------- 7.06E-02 
CE-144 Not Detected ·------- 2.96E-Ol 
C0-56 Not Detected -------- 4.64E-02 
C0-57 Not Detected -------- 3. 70E-02 
C0-58 Not Detected -------- 4.73E-02 
C0-60 Not Detected -------- 5.08E-02 
CR-51 Not Detected -------- 3.28E-01 
CS-134 Not Detected -------- 7.15E-02 
CS-137 Not Detected -------- 4.71E-02 
CU-64 Not Detected -------- 4.45E+Ol 
EU-152 Not Detected -------- 3.26E-Ol 
EU-154 Not Detected -----·-- 2.44E-Ol 
EU-155 Not Detected -------- l.SGE-01 
FE-59 Not Detected ........................ 9.68E-02 
GD-153 Not Detected -------- l.27E- 01 
HG-203 Not Detected -------- 4.17E-02 
I-131 Not Detected -----·-- 4.20E-02 
IN-115m Not Detected -------- 4.76 
IR-192 Not Detected -------- 3.87E-02 
K-40 1.56E+01 2.24 3.88E-01 • LA-140 Not Detected ....................... 7.03E-02 
MN-54 Not Detected -------- 4. 54E- 02. 
MN-56 Not Detected -------- 4.89E+01 
M0-99 Not Detected -------- 4.50E-01 
NA-22 Not Detected -------- 5.59E-02 
NA-24 Not Detected ........................ l.52E-01 
NB-95 Not Detected -------- 2.68E-01 
ND-147 Not Detected -------- 2.85E-01 
NI-57 Not Detected -------- 1.09E-01 
BE-7 Not Detected -------- 3.22E-01 
RU-103 Not Detected -------- 3.96E-02 
RU-106 Not Detected -------- 3.89E-01 
SB-122 Not Detected -------- 7.44E-02 
SB-124 Not Detected ...................... 4.83E-02 
SB-125 Not Detected -------- 1.09E-01 
SC-46 Not Detected -------- 7.15E-02 
SR-85 Not Detected -------- 4.99E-02 
TA-182 Not Detected -------- 2.08E-01 
TA-183 Not Detected ...................... 2.57E-01 
TE-132 Not Detected -------- 4.86E-02 
TL-201 N6t Detected -------- 1.58E-01 
XE-133 Not Detected -------- 2.03E-Ol 
Y-88 Not Detected ------·- 3. 71E- 02 
ZN-65 Not Detected -------- 1. 39E- 01 
ZR-95 Not Detected -------- 7.86E-02 

• ) 
' 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories '* 
* Radiation Protection sample Diagnostics Program [881 Laboratory] '* . 
* 6-21-95 1:47:27 PM +-
************************************************************************* 

:Analyzed by: ~ /)_j %.1/95 Reviewed by:~ t/u/1")- : 
****************** *~***********************~************'******* 
Customer : D.MILLER/E.RANKIN (7582/SMO) · 
Customer Sample ID 022896-05 
Lab Sample ID 50047304 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

724.000 
6-20-95 
6-21-95 

LABOi 

gram 
12:50:00 PM 

1:13:13 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- -·----------- ... ----------
________ .., ____ 

U-238 Not Detected -------- 2.03 
TH-234 Not Detected -------- 5.14E-01 
U-234 Not Detected -------- 1.76E+01 
RA-226 1.54 6.81E-01 9.66E-01 
PB-214 5.18E-01 1. 06E- 01· 9.14E-02 
BI-214 4.14E-01 9.13E-02 8.09E-02 
PB-210 Not Detected ....................... 4.78E+01 

TH-232 4.93E-01 1.95E-01 2.53E-01 
RA-228 2.12E-01 1. 60E- 01 2.40E-01 
AC-228 5.65E-01 1.54E-01 1. 47E-01 
TH-228 Not Detected -------- 1.43 
RA-224 Not Detected -------- 1.50 
PB-212 4.49E-01 9.52E-02 8.42E-02 
BI-212 2.33E-01 3.21E-01 5.21E-01 
TL-208 4.09E-01 1. OBE- 01 1. 07E-01 

U-235 Not Detected -------- 2.99E-01 
TH-231 Not Detected -------- 6.03E·01 
PA-231 Not Detected ....................... 1. 98 

. AC-227 Not Detected -------- 2.38 
TH-227 Not Detected -------- 4.99E-01 
RA-223 Not Detected -------- 2.05E-01 
RN-219 Not Detected ........................ 3.93E-01 
PB- 211 Not Detected -------- 9.44E-01 
TL-207 Not Detected ........................ 1. 82E+01 

AM-241 Not Detected -------- 2.62E-01 
PU-239 Not Detected -------- 3.40E+02 
NP-237 Not Detected -------- 3.87E-01 
PA-233 Not Detected -------- 8.85E-02 
TH-229 Not Detected -------- 3.12E-01 



[Summary Report] - Sample ID: 50047304 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ---------·- --------·----

AG-ll.Om Not Detected -------- 4.39E-02 
AR-41 Not Detected -------- 6.39E+02 
BA-133 Not Detected -------- 9.22E-02 
BA-140 Not Detected 

_______ ... 
l. 56E-Ol 

CD-109 Not Detected -------- 7.26E-Ol 
CD-ll.5 Not Detected -------- l.24E-Ol 
CE-139 Not Detected -------- 4.40E-02 
CE-141 Not Detected -------- 6.80E-02 
CE-144 Not Detected -------- 3.l3E-Ol. 
C0-56 Not Detected -------- 5.50E-02 
C0-57 Not Detected -------- 3.93E-02 
C0-58 Not Detected -------- 4.43E-02 
C0-60 Not Detected -------· 5.42E-02 
CR-51 Not Detected -------- 3.56E-Ol 
CS-134 Not Detected -------- 7.55E-02 
CS-137 Not Detected -------- 5.05E-02 
cu- 64 Not Detected -------- 4.00E+Ol 
EU-152 Not Detected -------- 4.08E-Ol 
EU-154 Not Detected .................... 2.54E-Ol 
EU-155 Not Detected -------- 1.57E-01 
FE-59 Not Detected -------- 1.04E-01 
GD-153 Not Detected -------- l.31E-01 
HG-203 Not Detected -------- 4.21E-02 
I-131 Not Detected -------- 4.48E-02 
IN-115m Not Detected ·------- 4.08 
IR-192 Not Detected -------- 4.l8E-02 
K-40 l..ll.E+Ol 1.70 3.95E-Ol • LA-140 Not Detected -------- 7.93E-02 
MN-54 Not Detected -------- 5.2lE-02 
MN-56 Not Detected -------- 4.l3E+Ol 
M0-99 Not Detected -------- 4.44E-Ol 
NA-22 Not Detected -------· 5.97E-02 
NA-24 Not Detected -------- 1.45E-Ol 
NB-95 Not Detected -------- 2.82E-Ol 
ND-147 Not Detected -------- 2.91E-Ol 
NI-57 Not Detected -------- l.l6E- Ol 
BE-7 Not Detected -------- 3.40E-Ol 
RU-103 Not Detected ------·- 3.98E-02 
RU-106 Not Detected -------· 4.26E-Ol 
SB-122 Not Detected -------- 7.92E-02 
SB-124 Not Detected ..................... 5.06E-02 
SB-125 Not Detected -------- 1.17E-01 
SC-46 Not Detected -------- 7.47E-02 

· SR- 85 Not Detected -------- 5.46E-02 
TA-182 Not Detected -------· 2.l7E-Ol 
TA-183 Not Detected -------- 2.58E-01 
TE-132 Not Detected -------- 4.99E-02 
TL-201 Not Detected -----·-- 1.69E-01 
XE-133 Not Detected -------- 2.07E-01 
Y-88 Not Detected -------- 4.88E-02 
ZN-65 Not Detected -----·-- 1.41E-01 
ZR-95 Not Detected -------- 8.29E-02 

• J 
/ 



************************************************************************~ 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-21-95 2:26:51. PM ... · 
************************************************************************* 

:Analyzed by: ~n J ~/.19 "' Reviewed by:~/ t/;t(t•~ : 
*************** .... ~ .. ~~;~******************i'~****************y* 

Customer : D.MILLER/E.RANKIN (7582/SMO} 
Customer Sample ID 022897-05 
Lab Sample ID 500·47305 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

787.000 
6-20-95 
6-21-95 

LAB01 

gram 
1:20:00 PM 
1:54:27 PM 

1800 seconds 
1801 seconds 

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



[Summary Report] - Sample ID: 50047305 

Nuclide Activity 2S Error MDA • (pCi/graml 
---------- ...................................... ----------- ........................... ----

AG-110rn Not Detected -------- 3.98E-02 
AR-41 Not Detected -------- 5.51E+02 
BA-133 Not Detected -------- 7.92E-02 
BA-140 Not Detected ....................... l.27E-Ol 
CD-109 Not Detected -------- 6.64E-01 
CD-115 Not Det.ected -------- l.llE-01 
CE-139 Not Detected -------- 3.86E-02 
CE-141 Not Detected ·------- 6.40E-02 
CE-144 Not Detected -------- 2.7lE-01 
C0-56 Not Detected -------- 4.46E-02 
C0-57 Not Detected --------· 3.29E-02 
co-sa Not Detected -------- 4.05E-02 
C0-60 Not Detected -- ... -- -- -. 4.42E-02 
CR-51 Not Detected -------- 3.07E-01 
CS-B4 Not Detected -------- 6.48E-02 
CS-B7 Not Detected ....................... 4.90E-02 
CU-64 Not Detected -------- 3.13E+Ol 
EU-152 Not Detected -------- 3.15E-01 
EU-154 Not Detected -------- 2.11E-Ol 
E:U-155 Not Detected -------- l.48E-Ol 
FE-59 Not Detected -------- 8.55E-02 
GD-153 Not Detected -------- l.13E-01 
HG-203 Not Detected ....................... 3.79E-02 
I-131 Not Detected -------- 3.81E-02 
IN-115m Not Detected -------- 3. 77 
IR-192 Not Detected -------- 3.70E-02 
K-40 7.14 1.17 4.09E-01 • LA-140 Not Detected -------· 7.52E-02 
MN-54 Not Detected -------- 4.31E-02 
MN-56 Not Detected ....................... 3.52E+01 
M0-99 Not Detected -------- 3.94E-Ol 
NA-22 Not Detected -------- 4.84E-02 
NA-24 Not Detected -------- 1.02E-01 
NB-95 Not Detected ... :;; ................. 2.32E-Ol 
ND-147 Not Detected -------- 2.73E-Ol 
NI-57 Not Detected ......................... 9.87E-02 
BE"7 Not Detected -------- 2.95E-01 
RU-103 Not Detected -------- 3.69E-02 
RU-106 Not Detected -------- 3.95E-01 
SB-122 Not Detected ... - ...... - .... - 6.9lE-02 
SB-124 Not Detected .. - .... - .. - - 4.06E-02 
SB-125 Not Detected ........................ 1.07E-01 
SC-46 Not Detected ........................ 6.13E-02 
SR-85 Not Detected -------- 4.87E-02 
TA-182 Not Detected -------- l.79E-Ol 
TA-183 Not Detected -------- 2.23E-Ol 
TE-132 Not Detected -------- 4.25E-02 
TL-201 Not Detected -------- l.40E-Ol 
XE-133 Not Detected ........................ 1.81E-01 
Y-88 Not Detected -------- 3.26E-02 
ZN-65 Not Detected -·-·---- l.lSE-01 
ZR-95 Not Detected -------- 6.84E·02 



• 

• 

• 

**********************************************************************~** 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [881 Laboratory) * 
* 6-21-95 3:03:56 PM .,; 
************************************************************************* 

: Analyzed by: ~ ~ ,j J; S Reviewed by: ---/7 ' /z, ( f I'" : 
***************~•••P:******fJ*********************~y4****************** 
Customer : D.MILLER/E.RANKIN {7582/SMO) 
Customer Sample ID 022898-05 
Lab Sample ID 50047306 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

795.000 
6-20-95 
6-21-95 

LAB01 

gram 
2:10:00 PM 
2:31:28 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
{pCi/gram) 

---------- ----------·-- ----------- ------------· 
U-238 Not Detected -------- 2.05 
TH-234 9.07E-01 4.10E-01 5.09E-01 
U-234 Not Detected -------- 1.76E+01 
RA-226 l. 06 5.68E-01 8.37E-01 
PB-214 6.87E-01 l. 24E- 01 8.59E-02 
BI-214 5.03E-01 l. 03E-01 8.80E-02 
PB-210 Not Detected -------- 4.71E+01 

TH-232 5.99E-01 2.05E-01 2.52E-01 
RA-228 4.51E-01 1.80E-01 2.23E-01 
AC-228 Not Detected -------- 2.82E-01 
TH-228 Not Detected -------· 1.48 
RA-224 Not Detected -------- 5.78E-01 
PB-212 5.83E-01 l.16E-01 5.22E-02 
BI-212 Not Detected -------- 7.80E-Oi 
TL-208 5.23E-01 l.27E-01 l.25E-01 

U-235 Not Detected -------- 3.21E-01 
TH-231 Not Detected -------- 6.13E-01 
PA-231 Not Detected -------- 2.05 
AC-227 Not Detected -------- 2.40 
TH-227 Not Detected -------- 4.96E-01 
RA-223 Not Detected -------- 2.08E-01 
RN-219 2.41E-01 2.21E-01 3.45E-01 
PB-211 Not Detected -------- 8.97E-01 
TL-207 Not Detected -·------ 2.03E+01 

AM-241 Not Detected -------- 2.67E-01 
PU-239 Not Detected -------- 3.49E+02 
NP-237 Not Detected -------- 3.98E-Ol 
PA-233 Not Detected -------- 8.69E-02 
TH-229 Not Detected -------- 3.23E-01 



[Summary Report] - Sample ID: 50047306 

Nuclide Activity 2S Error MDA -(pCi/gram) 
---------- -------------

_________ .. _ 
-------------

AG-llOrn Not Detected -------- 4.40E-02 
AR-41 Not Detected -------- 6.24E+02 
BA-133 Not Detected -------- 9.80E-02 
BA-140 Not Detected -------- l. 59E· 01 . 
CD-109 Not Detected -------- 8.60E-01 
CD-llS Not Detected -------- l.28E-01 
CE-139 Not Detected -------- 4.54E-02 
CE-141 Not Detected -------- 7.30E-02 
CE-144 Not Detected -------- 3.18E-01 
C0-56 Not Detected -------- 5.12E-02 
C0-57 Not Detected -------- 3.98E-02 
co-sa Not Detected -------- 4.60E-02 
C0-60 Not Detected -------- 5.50E-02 
CR-51 Not Detected -------- 3.43E-01 
CS-134 Not Detected -------- 7.60E-02 
CS-137 Not Detected -------- 5.07E-02 
CU-64 Not Detected -------- 4.46E+01 
EU-152 Not Detected -------- 3.65E-01 
EU-154 Not Detected -------- 2.51E-01 
EU-155 Not Detected -------- l. 62E- 01 
FE-59 Not Detected -------- 9.67E-02 
GD-153 Not Detected -------- l.40E-01 
HG-203 Not Detected -------- 4.28E-02 
I-131 Not Detected -------- 4.75E-02 
IN-115m Not Detected ..................... 4.22 
IR-192 Not Detected -------- 4.02E-02 
K-40 1.13E+01 l. 74 5.40E-01 • LA-140 Not Detected -------- 8.S7E-02 
MN-54 Not Detected -------- 4.63E-02 
MN-56 Not Detected -------- 3.82E+01 
M0-99 Not Detected -------- 4.45E-01 
NA-22 Not Detected -------- 5.73E-02 
NA-24 Not Detected .................... l.44E-01 
NB-95 Not Detected -~------ 2. 81E-Ol 
ND-147 Not Detected -------- 2.95E-01 
NI-57 Not Detected ...................... l. OSE- 01 
BE-7 Not Detected -------- 3.45E·Ol 
RU-103 Not. Detected -------- 4.13E-02 
RU-106 Not. Detected -------- 4.28E-01 
SB-122 Not Detected -------- 7.72E-02 
SB-124 Not. Detected -------- 4.66E-02 
SB-125 Not. Detected ..................... 1.21E-01 
SC-46 Not Detected -------- 7.36E-02 
SR-85 Not Detected -------- 5.03E-02 
TA-182 Not. Detected -------- 2.17E-01 
TA-183 Not. Detected -------- 2.62E-01 
TE-132 Not Detected -------- 4.95E-02 
TL-201 Not Detected -------- 1.68E-01 
XE-133 Not Detected -------- 2.14E·Ol 
Y-88 Not Detected -------- 4.08E·02 
ZN-65 Not Detected -------- l. 41E- Ol 
ZR-95 Not Detected -------- 8.44E-02 



• 

• 

**********************************************************************·*** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-21·95 3:22:17 PM ·* 
:****************1::**************~;·***************************d***/**_:··***: 
* Analyzed by: (l_d_ 1.: /r5 Reviewed by:~ t 21 n * ........................................... * ... ~ ........ ~ ............................................. ~ ............................................. .. 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50047307 

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

MIXED GAMMA STANDARD 
Liquid 
WMAR 

1. 000 
11-01-90 

6-21-95 
LAB01 

Each 
12:00:00 PM 
3:10:03 PM 

600 seconds 
608 seconds 

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

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

-----·---- ------------- ----------- -------------
U-238 Not Detected -------- 2.56E+04 
TH-234 Not Detected -------- 3.95E+03 
U-234 Not Detected -------- 1.13E+05 
RA-226 Not Detected -------- 6.07E+03 
PB-214 Not Detected -------- 7.17E+02 
BI-214 Not Detected -------- 6.12E+02 
PB-210 Not Detected -------- · 1.26E+06 

TH-232 Not Detected -------- 2.08E+03 
RA-228 Not Detected -------· 2.67E+03 -
AC-228 Not Detected -------- 1. 73E+03 
TH-228 Not Detected -------- 3.67E+04 
RA-224 Not Detected -------- 3.06E+04 
PB-212 Not Detected ........................ 2.79E+03 
BI-212 Not Detected -------- 2.56E+04 
TL-208 Not Detected -------- 5.01E+03 

U-235 Not Detected -------- 1.63E+03 
TH-231 Not Detected ....................... 2.74E+03 
PA-231 Not Detected -------- 9.53E+03 
AC-227 Not Detected -------- 1.46E+04 
TH-227 Not Detected -------- 2.35E+03 
RA-223 Not Detected ........................ 1.00E+26 
RN-219 Not Detected -------- 2.91E+03 
PB- 211 Not Detected -------- 8.77E+03 
TL-207 Not Detected -------- 2.16E+05 

AM-241 1.13E+OS 1.79E+04 2.51E+03 
PU-239 Not Detected -------- 1.76E+06 
NP-237 Not Detected -------- 1.83E+03 
PA- 233· Not Detected -------- 6.20E+02 
TH-229 Not Detected -------- l.SBE+03 



[Summary Report) - Sample ID: 50047307 

Nuclide Activity 
(pCi/Each) 

2S Error MDA • ---------- ------------- ......................... -------------
AG-llOrn Not Detected -------- 1.60E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.69E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.7l.E+05 8.10E+04 8.17E+04 
CD-115 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- 1.21E+06 
CE-141 Not Detected -------- 1.76E+l8 
CE-144 Not Detected -------- 9. 72E+04 
C0-56 Not Detected -------- 1. 59E+09 
C0-57 8.29E+03 7.16E+03 1.13E+04 
C0-58 Not Detected -------- 5.76E+09 
C0-60 7.41E+04 9.62E+03 5.27E+02 
CR-51 Not Detected -------- 5.92E+21 
CS-134 Not Detected -------- 1.38E+03 
CS-137 6.83E+04 8.84E+03 2.61E+02 
cu- 64 Not Detected ..................... 1.00E+26 
EU-152 Not Detected -------- 3.41E+03 
EU-154 Not Detected .................... 2.28E+03 
EU-155 Not Detected -------- 1. 61E+03 
FE-59 Not Detected -------- 2. 49E+l4 
GD-153 Not Detected ..................... 7.54E+04 
HG-203 Not Detected -------- 2.36E+13 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected .................... 2.34E+09 
K-40 Not Detected ....................... 1. 63E+03 .) LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.67E+04 
MN-56 Not Detected -------- 1.00E+26 
M0-99 Not Detected -------- l. 00E+26 
NA-22 Not Detected -------- 7.87E+02 
NA-24 Not Detected .................... 1.00E+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected ...................... l. 00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected ..................... l.21E+l3 
RU-103 Not Detected -------- 3.26E+15 
RU-106 Not Detected -------- 7.29E+04 
SB-122 Not Detected -------- l. 00E+26 
SB-124 Not Detected ................... 8.50E+10 
SB-125 Not Detected -------- 3.46E+03 
SC-46 Not Detected -------- 5.49E+08 
SR-85 Not Detected -------- 2.61E+l0 
TA-182 Not Detected ..................... 3.51E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected -------· 1. OOE+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected .................... 1.16E+07 
ZN-65 Not Detected -------- 1.17E+05 
ZR-95 Not Detected ................... 5.50E+l0 

•) 
' 



• 

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

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

Parameter 

6-21-95 3:25:02 PM 
C: \GENIEPC\CAMFILES\LCSl.QAF 
FCD 
50047307 

l. 00 
11-01-90 

6-21-95 

Each 
12:00:00 

3:10:03 
600 seconds 
608 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS :> 

- - - - - - - -.- - - -- -- ----------- ------------ ----------· ---------------------

AM-241 Activity l.l28E-Ol 5.388E-03 l.l27E-01 < : -~ > 

CS-137 Activity 6.836E-02 2.208E-03 6.828E-02 < (;?.~·~· > 

C0-60 Activity 7.684E-02 2. 920E- 03 7.379E-02 < ;J:;;s > 

Flags Key: LU Boundary Test (Ab Above Be = Below ) 

SD = Sample Driven N-Sigrna Test (In Investigate, Ac = Action) 
UD = User Driven N-Sigrna Test (In = Investigate, Ac = Action) 
BS Measurement Bias Test (In = Investigate, Ac Action) 

Reviewed by: 



\ -~::, 
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• 
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o_9~/bHr 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tft 'L PJ-ut~.;:r. 

SNL Task Leader: rn i I 1-er 
SMO Project Coordinator: Pv i~?:&d: 
ARCOC 

D ~7~7 

b37J-5" 

D"37J.~ 

Lab 

Date Results Received: 

Preliminary: _____ _ 

{f 

l( 

Case Number: ~.J.{, l{Do 

Org/Mail Stop: 755s -+--/! 3 tf7 
Sample Ship Date: /~.J:;.., /9<;s-

. ' +~/'1-s-
Lab ID ~/N /'rs-

scc8-77 

So~ 'l-7&z 

.s='C>ol./72 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

Signature: _______ _ 

Person 
Notified: _______ _ 

Transmitted ·~ 
To: !Q,, 

Filed In 
Record Center: · ~ " -~~~-

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



• ANAlYSIS REQUEST AND ciN OF CUSTODY 
200I·COCI9·94)' 6-no 17 ? 

PAGE _LoF I e 
AR/COC-C-Oll2_5 ___ . ---:-1 

ClllltrKI No.: M /A- I Parameter & Method Requested \ 
em No.: 3 62'-1100 I I I I I I I I I I I 

SMO Autlxflz!!I~I.O 
Bill to: Swooi1 NliiGi17tlll::~ios 
6l $wlier S.vic11 D011•tment ..; 

P.O. Bos5800 MS 0154 g,.. 
SMO Reference No.:_<:, E~~-----· __ AI""""'""'' NM 87185-0154 ~ 
Location Tech Area ..:T.-'-'"'-'':..~.1______ .., 

e>"-
Buildin Klo Room ovt!>;cl' -~ .5 ! 

c ~ ·-

Container c 

N
" ·g -g 

ER S I ID ·- Ill Sample No, • Fraction amp 8 • or . 01 ~ o: 
Sample location Detail dl o w 

·~z.~lctloltl-lo Is IT109'' -6-p-o3t-oa1-~ trr'l% 
1-z.l"z.lcr lo l'l-l-lol.s-h,or6-&-P-o!!-oos-.s I <t"S"" 
t1ZI~I91 Ol.31-lo l5b-lat~t<ae- o3'1 -oos.sl CJ' 4Q 
112121910~1-b ~kto'ic.-t;.P·a~a- om-s 11?>'21 k I..V 

~MMA 0 Yes I:8J No Ref. No. 

Datemme 
Collected 

samJ!Ie 1 Type 
MaUtx 

6lzll'fc--to:ot I 5 p 
- u:os 
-1'2.'~ 

--v-=-~~~a J! "" 

Preser· ~ 1l ~olum~ vatlve S :E 

~fi.A1011 ~ I G-

,II II Jt 

Sample I 
Team 
Members~~~~~~~-~~~Pb~~~~--~~~~~ 

ti 
u * ii.u £, 

~! J 
~ 

'>< -

Jll~ 

::::=~=;;:;~~~'!t=~~~"'~_::_O~rg~l,r;s<i~~"2..: Data 6/"JI,rTim~ 4. Relinquished by ---------

-~?_.$:/..] oattJ 1) l·<t;'!!IT}_eL§:J.L 4. Received by_ 
~~~-~~~-;:;:::~~~d/S~~).::J..).:!_imed_'ti'J. 5. Relinquished by 

·g. 
--
·g. 
-
·g. 

·g. 

lab 
Sample 

ID 

• 

-:~ 

... , 

.:t 
,• ~-

·.J· .. , . 

. ;, 
; .•: 
.... 1 

~ 4 

•• 
:rt!u"'· ·~c·r·'::n. 

a~~~rmt·s'o'n' 
Ric'alpt·I•J·~H 
' .• ,.,,i.h1 1 lJ·::!·~- •. ~; 

d· .•. · ... _u,,~_, ·\!.ii:•:'" 

:; ·~:i-~·lr :• -liP:i: I,·, 

!n•: I. I. ·;1;.· 1 

~:~~ :~~~:.~_~)L~~ 

• 1 • _ ?.;5;;_~,.. '] ])5_~"_%.,0l_'l£STimeQ_9_9 7 5. Received by 

_ ~!!....!_,/.../~ Org. ~.'~_!) __ Date(.?ieh:,cy_ime_L?::J'lf 6.Ralinquishedb~ ---------------·- ··--

·-/ff~ OrGp?l,1) '\" /.1 Dal~:2h·7~ime ;J5tr 6. Received by Org. Date Time 

·g. 

VHITE~6illji8,-fsamples, BLUE· To Accompany Sample·s, YELLOW- SMO Suspense Copy PINK· Field Copy 
Laboratory Copy Return to SMO 



- ---------------------~----~----~----~--~ Sample Analysis Request Form Sandia National laboratories 
Radiation Protection Sample Diagnostics 

Customer: O.lf;IJu /H. Flcccc 

Organization: -=f-SS'l. -' 

Project Location: ...!T-.;...;:A-:._:_1 _____ _ 

Phone: 8'1S-o!6"t" / 

Date Results Needed: -6- J.j 4 '76 
Suspect Isotopes: 

Other Information: 0 3 "l1S 

tn:z.Cfot-o~ 

0"2"2fo1.-o.> 

oncroJ-oS" 

Sample 
Type 

Hazards/Special Instructions: 

~~-SJ./0~ 
~@~'IS-oi6l 

~.,?" 'l/~ Date £~ ..2. .1-f.C Time !Yjrf) .·· .... 
------- Date Time · 

Relinquished by Date Time Received by---------
Relinquished by Dale Time Received by----------

- • 

Page _\_of _L_ 

Date ~r9 Lf{. ~ Time 6 9°7 
Date Time 
Date Time 

·Date Time 

• 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-23-95 10:28:29 AM * 
*************** ********************************************************* 

* Analyzed by: n · IJ _, lt;s Reviewed by: {./2 ,;~r * * :4. ~· * 
************** * **~* **~~****************** ******************* 

Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022901-05 
500'47601 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

700.000 
6-21-95 
6-23-95 

LAB02 

gram 
10:00:00 AM 
9:53:25 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

U-238 

. :::::.:r;.:-: 2 ~ ~4 
· ·.-:·:··.RA-226· 

,. PB -:214 
. .. BI-214 

·.·· :o.H:-7\·PB"- 210 

'TH-232 
.. RA-228 

AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
Not.Detected 

. ~ .. ,·~·Not .. Detected 
.... _ '1:90 
- <re. 06E- 01 
·. ·: ·:·.6.95E-01 

·'>.Not· ·Detected 

'6.34E-01 
5.18E-01 

Not Detected 
6.63E-01 
2.12 
7 .llE-01 
8.37E-01 
6.50E-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 

2S Error MDA 

9.21E-01 
l.56E-01 
l.35E-01 

2.47E-01 
2.39E-01 

3.78E-01 
5.82E-01 
1.52E-01 
4.80E-01 
l. 60E-01 

6.25 
1.48 
2.56E+01 
1.33 
1.24E-01 
9.88E-02 

·": 3. 73E+02 

3.17E-01 
3.17E-01 
3.89E-Ol 
8.54E-01 
8.01E-01 
7.05E-02 
6.83E-Ol 
1.56E-Ol 

4.59E-Ol 
1.10 
2.53 
3.22 
6.60E-Dl 
3.88E-01 
5.47E-Dl 
1.26 
2.62E+01 

9.64E-Ol 
4.97E+02 
7.00E-Ol 
l.07E-01 
S.SSE-01 



.. 
[Summary Report] - Sample ID: 5004760~ 

• Nuclide Activity 2S Error MDA -(pCi/gram) 
\, ---------- ------------- ----------- -------------

AG-1J.Orn Not Detected -------- 5. 7lE-02 
AR-41 Not Detected -------- 8.25E+06 
BA-133 Not Detected -------- l.. 22E- OJ. 
BA-140 Not Detected -------- 2.35E-OJ. 
CD-109 Not Detected -------- 2.42 
CD-115 Not Detected -------- 2.24E-Ol. 
CE-139 Not Detected -------- 6.09E-02 
CE-141 Not Detected -------- J.. 07E-Ol. 
CE-144 Not Detected -------- 4.28E-OJ. 
C0-56 Not Detected -------- 7.32E-02 
C0-57 Not Detected --------· 6.1SE-02 
co-sa Not Detected -------- 6.08E-02 
C0-60 Not Detected -------- 8.34E-02 
CR-51 Not Detected -------- 4.63E-Ol. 
CS-134 Not Detected -------- 9.88E-02 
CS-J.37 Not Detected -------- 6.3J.E-02 
CU-64 Not Detected -------- 2.17E+02 
EU-152 Not Detected -------- 5.22E-01 
EU-154 Not Detected -------- 3.55E-OJ. 
EU-155 Not Detected -------- 2.76E-Ol. 
FE-59 Not Detected -------- l..53E-01 
GD-153 Not Detected -------- 2.2J.E-OJ. 
HG-203 Not Detected -------- 6.16E-02 
I-131 Not Detected -------- 6.35E-02 
IN-115m Not Detected -------- 2.07E+02 
IR-192 Not Detected -------- 5.43E-02 
K-40 2.23E+Ol 3.24 6.70E-01 e) LA-140 Not Detected -------- J..58E·O~ 
MN-54 Not Detected -------- 6.53E-02 
MN-56 · · ·Not Detected ·-------- 3.02E+04 
M0-99 Not Detected -------- 7.93E·O~ 
NA-22 Not Detected -------- 8.96E-02 
NA-24 Not Detected -------- 6.39E-Ol 
NB-95 Not De.tected -------- 4.47E·O~ 
ND-147 Not Detected -------- 4.29E·01 
NI-57 Not Detected -------- 2.38E-Ol 
BE-7 Not Detected -------- 4.53E-Ol 
RU-103 Not Detected -------- 4.94E-02 
RU-106 Not Detected -------- 6.00E-Ol 
SB-122 Not Detected -------- l..28E-Ol. 
SB-124 Not Detected -------- 6.08E-02 
SB-125 Not Detected -------- l.55E-OJ. 
SC-46 Not Detected -------- l.08E·Ol 
SR-85 Not Detected -------- 6.84E-02 
TA-182 Not Detected -------- 3.17E-Ol 
TA-183 Not Detected -------- l.OS 
TE-132 Not Detected -------- 8.23E-02 
TL-201 Not Detected -------- 4.57E-Ol 
XE-133 Not Detected -------- 4.67E-01 
Y-88 Not Detected -------- S.l4E-02 
ZN-65 Not Detected -------- 2.09E-Ol 
ZR-95 Not Detected -------- l.lSE-01 



-

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-23-95 11:08:57 AM ·* 
:*************~***************~********************::p:.************:**;******: 

* Analyzed by: /) /) :z ~ J., Reviewed by: ( fZ.{, f' ~ * 
*************** *~* *Fi~~**************** * *************** 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID : 022902-05 
Lab Sample ID 50047602 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

794.000 
6-21-95 
6-23-95 

LAB02 

gram 
11:05:00 AM 
10:34:58 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.93 
TH-234 Not Detected -------- 1.42 
U-234 Not Detected -------- 2.08E+Ol 
RA~226. 1.55·· >· 8.57E-Ol. 1.28 
PB-214 6.9l.E~Ol 1.49E-Ol. 8.20E-02 
BI-214 6.81E-Ol. 1.30E-Ol. 9.66E-02 
PB-210 ·Not Detected· ... -------·- -··· 3 .5l.E+02 . 

TH-232 6.58E-01 2.47E-Ol. 3.l.7E-Ol 
RA-228 7.43E-Ol. 2.73E-Ol. 2.21E-Ol. 
AC-228 Not Detected -·------ 3.4l.E-Ol. 
TH-228 l. 03 4.15E-Ol 7.94E-Ol 
RA-224 1.91 4.97E-Ol. 7 .22E-Ol 
PB-212 7.90E-01 l..56E- OJ. 7.22E-02 
BI-212 9.75E-Ol. 4.95E-Ol. 6.91E-Ol. 
TL-208 6.38E-01 l..55E-01 l.54E-Ol 

U-235 Not Detected -------- 4.27E-01 
TH-231 Not Detected -------- l. 09 
PA-231 Not Detected -------- 2.32 
AC-227 Not ·Detected -------- 3.06 
TH-227 Not Detected -------- 6.49E-Ol. 
RA-223 Not Detected -------- 3.94E-01 
RN-219 Not Detected -------- 5.10E-01 
PB-211 Not Detected -------- 1.22 
TL-207 Not Detected -------- 2.46E+01 

AM-241 Not Detected -------- 9.43E-01 
PU-239 Not Detected -------- 4.91E+02 
NP-237 Not Detected ..................... 6. 85E-.01 
PA-233 .. Not Detected ----·--- l.lOE-01 
TH-229 Not Detected -------- 5.04E-Ol. 



[Summary Report] - Sample ID: 50047602 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-l.10m Not Detected -------- 5.72E-02 
AR-41 Not Detected -------- 6.27E+06 
BA-133 Not Detected -------- l..l.OE- OJ. 
BA-140 Not Detected -------- 2.05E-Ol. 
CD-109 Not Detected -------- 1.44 
CD-115 Not Detected -------- 2.l.l.E-Ol. 
CE-139 Not Detected -------- 5.74E-02 
CE-141 Not Detected -------- 9.92E-02 
CE-144 Not Detected -------- 4.2l.E-Ol. 
C0-56 Not Detected -------- 6.53E-02 
C0-57 Not Detected -------- 5.66E-02 
C0-58 Not Detected -------- 6.0l.E-02 
C0-60 Not Detected -------- 6.70E-02 
CR-51 Not Detected -------- 4.l.4E-01 
CS-134 Not Detected -------- 8.98E-02 
CS-137 Not Detected -------- 6.32E-02 
CU-64 Not Detected -------- l..57E+02 
EU-152 Not Detected -------- 4.5l.E-Ol. 
EU-154 Not Detected -------- 3.3l.E-01 
EU-155 Not Detected -------- 2.56E-01 
FE-59 Not Detected -------- 1.32E-01 
GD-153 Not Detected -------- 2.07E-01 
HG-203 Not Detected -------- 5.l.8E-02 
I-131 Not Detected -------- 5.68E-02 
IN-115m Not Detected -------- 1.84E+02 

.._ . .-IR~l.92 Not Detected -------- 4.96E-02 

. -~~?<:ti~~o 2~26E+Ol 3.23 4.42E-Ol. • Not·Detected -------- 1.49E-Ol. 
MN::S4· Not Detected -------- 5.89E-02 

. ··::.~.MN-::·56 Not.Detected -------- 2.43E+04 
M0-99 Not Detected -------- 7.57E-Ol 
NA-,22 Not Detected -------- 7.64E-02 
NA-24 Not Detected -------- 5.49E-01 

··NB~95 Not Detected -------- 4.40E-01 
ND-H7 Not Detected -------- 3.88E-Ol 
NI-57 Not Detected -------- 2.17E-01 
BE-7 Not Detected -------- 4.l.3E-Ol 
RU-103 Not Detected -------- 5.l.OE-02 
RU-106 Not Detected -------- 5.25E-Ol 
SB-122 Not Detected -------- 1.18E-Ol 
SB-124 Not Detected -------- 5.66E-02 
SB-125 Not Detected -------- 1.50E-01 
SC-46 Not Detected -------- 9 .45E-02 
SR-85 Not Detected -------- 6.59E-02 
TA-182 Not Detected -------- 2.76E-Ol 
TA-183 Not Detected -------- 1.05 
TE-132 Not Detected -------- 7.59E-02 
TL-201 Not-Detected -------- 4.23E-01 
XE-133 Not Detected -------- 4.76E-01 
Y-88 Not Detected -------- 4.16E-02 
ZN-65 Not Detected -------- 1.87E-01 
ZR-95 Not Detected -------- l.lOE- 01 

• 



• 

• 

~*****************************************•****************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-19-95 8:37:36 AM ·'* 
************************************************************************* 

* Analyzed by: 1 ;/7 f Reviewed by: ., 1 f ft- .. 
***************** * ...... ;;;/;.. .................................................. * ......... ( .. !.. ................ .. * # ~ .. 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/D.McLAUGHLIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50056002 

MIXED GAMMA_STANDARD 
Liquid 
WMAR 

1. 000 
11-01-90 

7-19-95 
LABD2 

Each 
12:00:00 PM 

8:25:16 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

.............................. .................................... ----------- ..................................... 
U-238 Not Detected -------- 2.17E+04 
TH-234 Not Detected ...................... 4. 71E+03 
U-234 Not Detected -------- 1.17E+05 
RA-226 Not Detected -------- 5.77E+03 
PB-214 Not Detected -------- 7.02E+02 
BI-214 Not Detected -------- 6.40E+02 
PB-210 Not Detected -------- 4.56E+03 

TH-232 Not Detected -------- 2.03E+03 
RA-228 Not Detected -------- 2.78E+03 
AC-228 Not Detected -------- 1.74E+03 
TH-228 Not Detected -------- 3.65E+04 
RA-224 Not Detected -------- 3.15E+04 
PB-212 Not Detected ................... 2.84E+03 
BI-212 Not Detected -------- 2.SBE+04 
TL-208 Not Detected -------- 5.38E+03 

U"235 Not Detected -------- 1.88E+03 
TH-231 Not Detected -------- 3.87E+03 
PA-231 Not Detected -------- 9.20E+03 
.li.C- 22 7 Not Detected -------- 1.62E+04 
TH-227 Not Detected -------- 2.2SE+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 2.91E+03 
PB-211 Not Detected -------- 8.48E+03 
TL-207 Not Detected -------- 2.19E+OS 

AM-241 9.17E+04 1.64E+04 6.11E+03 
PU-239 Not Detected -------- 2.13E+06 
NP-237 Not Detected -------- 2.70E+03 
PA-233. Not Detected -------- 6.24E+02 
TH-229 Not Detected ·-----·- 2.05E+03 



[Surmnary Report] - Sample ID: 50056002 

Nuclide Activity 2S Error MDA -(pCi/Each) 
............................. ----·-------- ----------- .................................... 

AG-llOrn Not Detected -------- 1.83E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected ....................... 5.58E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-109 3.32E+05 1. OOE+05 1.27E+05 
CD-115 Not Detected -------- 1.00E+26 . 
CE-139 Not Detected ........................ l.42E+06 
CE-141 Not Detected -------- 3.67E+18 
CE-144 Not Detected -------- l.27E+05 
C0-56 Not Detected -------- 2 .11E+09 
C0-57 1.75E+04 1.69E+04 2.69E+04 
C0-58 Not Detected -------- 7.53E+09 
C0-60 7.47E+04 9.73E+03 4.99E+02 
CR-51 Not Detected -------- 1.18E+22 
CS-134 Not Detected -------- 1.48E+03 
CS-137 6.80E+04 8.78E+03 4.50E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected ....................... 3.42E+03 
EU-154 Not Detected -------- 2.31E+03 
EU-155 Not Detected ........................ 2.13E+03 
FE-59 Not Detected ........................ 3.97E+14 
GD·153 Not Detected ---·---- 1.11E+05 
HG-203 Not Detected -------- 3.51E+13 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-1!)2 Not Detected ....................... 3.03E+09 
K-40 Not Detected ...................... 1.65E+03 e) LA-140 Not Detected ....................... 1.00E+26 
MN-54 Not Detected -------- 1.77E+04 
MN-56 Not Detected -------- 1. 00E+26 
M0-99 Not Detected -------- l.OOE+26 
NA-22 Not Detected -------- 8.28E+02 
NA-24 Not Detected -------- 1.00E+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- 1.76E+13 
RU-103 Not Detected -------- 5.37E+15 
RU-106 Not Detected -------- 7.91E+04 
SB-122 Not Detected ........................ l. 00E+26 
SB-124 Not Detected -------- l.23E+11 
SB-125 Not Detected -------- 3.32E+03 
SC-46 Not Detected ..................... 7.17E+08 
SR- 85 Not Detected -------- 3.37E+10 
TA-182 Not Detected ........................ 4.30E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- 1.00E+26 
Y-88 Not Detected -------- 1.33E+07 
ZN-65 Not Detected -------- 1. 29E+05 
ZR-95 Not Detected ....................... 7. 53E+.10 

• 



'* 
'* 
'* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

.. 
'* .. 

*************+++++++++++++++++++++++++++++++T+++++++++++++++++++++++++++++ 

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

Parameter 

7-19-95 8:40:28 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50056002 

1.00 
11-01-90 

7-19-95 

Each 
12:00:00 

8:25:16 
600 seconds 
606 seconds 

Mean 1S Error 

PM 
AM 

New Value < LU : SD : UD : BS : 

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

AM-241 Activity 9.695E-02 3.834E-03 9.173E-02 < 6~~ 7/r;/~ l' ::-; : : > 

CS-137 Activity 6.952E-02 2.390E-03 6.799E-02 < > 

C0-60 Activity 7.670E-02 2.547E-03 7.436E-02 < > 

Flags Key: LU Boundary Test (Ab Above Be = Below ) 

SD = Sample Driven N-Sigma Test (In = Investigate, Ac Action) 
UD = User Driven N-Sigma Test (In Investigate, Ac = Action) 
BS Measurement Bias Test (In Investigate, Ac Action) 

Reviewed by, fl 7/1 i /;I 



• 

• 

+W*********************************************************************** 
* Sandia National Laboratories "' 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] "' 
* 6-20-95 8:58:45 PM "' 
************************************************************************* 

: Analyzed by: ~· t ),_, lrf' Reviewed by:./}/;;:)· .C/t,lrl : 
******"'*"'*******,r~*******'**~*********************~~*****'"'"'********* 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022889-05 
50.046904 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

770.000 
6-19-95 
6-20-95 

LAB02 

gram 
12:55:00 PM 

8:25:01 PM 

1800 seconds 
1801 seconds 

Comments: 
**"'*"'********"'*******************************************"'*************** 

Nuclide Activity 2S Error MDA 
(pCi/graml 

---------- ------------- ----------- --------- ... ---
U-238 Not Detected -------- 5. 76 
TH-234 Not Detected -------- 1.40 
U-234 Not Detected -------- 2.12E+01 
RA-226 l. 68 8.78E-01 1.29 
PB-214 7.11E-01 l.37E-01 l.05E-01 
BI-214 6.57E-01 l.30E-01 l.05E-01 
PB-210 Not Detected ·-------- 3.63E+02 

TH-232 6.64E-01 2.29E-01 2.76E-01 
RA-228 8.44E-01 2-81E-Ol l.87E-OJ. 
AC-228 Not Detected -------- 3.45E-01 
TH-228 9.07E-OJ. 4.10E-Ol 8.28E-Ol 
RA-224 1. 85 4.85E-Ol 6.67E-Ol 
PB-212 7.45E-01 l.49E-Ol 6.62E-02 
BI-212 7.02E-01 4.04E-Ol 5.70E-01 
TL-208 6.92E-01 l.54E-01 1.31E-01 

U-235 Not Detected -------- 4.14E-01 
TH-231 Not Detected -------- 1. 04 

. PA-231 Not Detected 
___ .,. ____ 

2.34 
AC-227 Not Detected -------- 3.01 
TH-227 Not Detected -------- 6.26E-01 
RA-223 Not Detected -------- 3.49E-01 
RN-219 No~ Detected -------- 4.78E-01 
PB-211 Not Detected -------- 1.19 
TL-207 Not Detected -------- 2.35E+01 

AM-241 Not Detected -------- 8.81E-01 
PU-239 Not Detected -------- 4.69E+02 
NP-237 Not Detected -------- 6.57E-Oi 
PA-233 Not Detected -------- 1.04E-01 
TH-229 Not Detected -------- S.lSE-01 



[Summary Report] - Sample ID: 50046904 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------AG-llOrn Not Detected ----·--- 4.99E-02 

AR-41 Not Detected -------- l.22E+04 
BA-133 Not Detected -------- l.llE-01 
BA-140 Not Detected -------- l.B9E-Ol 
CD-109 Not Detected -------- 1.35 
CD-115 Not Detected -------- 1.67E-01 
CE-139 Not Detected -------- 5.36E-02 
CE-141 Not Detected -------- 9.69E-02 
CE-144 Not Detected -------- 4.09E-01 
C0-56 Not Detected -------- 5.56E-02 
C0-57 Not Detected -------- 5.39E-02 
C0-58 Not Detected -------- 5.36E-02 
C0-60 Not Detected ---- -·- ... - 6.30E-02 
CR-51 Not Detected -------- 4 .17E-0.1 
CS-134 Not Detected -------- 9.02E-02 
CS-137 Not Detected -------- 6.13E-02 
CU-64 Not Detected -------- 7.1BE+01 
EU-152 Not Detected -------- 4.45E-01 
EU-154 Not Detected -------- 3.l9E-01 
EU-155 Not Detected -------- 2.47E-01 
FE-59 Not Detected -------- 1.24E-01 
GD-153 Not Detected -------- 2.09E-01 
HG-203 Not Detected -------- 5.24E-02 
I-131 Not Detected ----·--- 5.39E-02 
IN-115m Not Detected -------- 1.51E+01 
IR-192 Not Detected -------- 4.89E-02 
K-40 . 1.35E+01 2.04 4.23E-01 e LA-J.40 Not Detected -------- 1.09E-01 
MN-54 Not Detected -------- 6.22E-02 
MN-56 Not ,Detected -------- 2.82E+02 
M0-99 Not Detected -------- 5.92E-01 
NA-22 Not·Detected -------- 6.9BE-02 
NA-24 Not Detected -------- 2.6BE-01 
NB-95 Not Detected -------- 3. 72E-01 
ND-147 Not Detected -------- 3.81E-01 
NI-57 Not Detected -------- 1.52E-01 
BE-7 Not Detected -------- 4.11E-01 
RU-103 Not Detected -------- 4.74E-02 
RU-106 Not Detected -------- 5.04E-01 
SB-122 Not Detected -------- 9.7lE-02 
SB-124 Not Detected ................ 5.53E-02 
SB-125 Not Detected -------- l.46E-01 
SC-46 Not Detected -------- 8.7lE-02 
SR-85 Not Detected -------- 6.66E-02 
TA-182 Not Detected -------- 2.54E-01 
TA-183 Not Detected -------- 8.99E-01 
TE-132 Not Detected -------- 6.2BE-02 
TL-201 Not Detected -------- 3.64E-01 
XE-133 Not Detected ·------- 3.63E-Ol 
Y-88 Not Detected -------- 4.65E-02 
ZN-65 Not Detected -------- l.72E-OJ. 
ZR-95 Not Detected -------- 1.09E-Ol 

• 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-20-95 9:38:20 PM " 
************************************************************************* 

:Analyzed by: ~ t/>-t/N" Reviewed by: ../"ff tpt/11 : 
****************~{*********************************~~***************** 

Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022890-05 
50046905 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

709.000 
6-B-95 
6-20-95 

LAB02 

gram 
2:20:00 PM 
9:04:39 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.23 
TH-234 Not Detected -------- 1.46 
U-234 Not Detected -------- 2.31E+01 
R.A-226 ·a. 4BE- 01 7.79E-01 1.23 
PB-214 9.29E-01 1.69E-01 1.18E-01 
BI-214 7.99E-01 L51E-01 l.10E-01 
PB-210 Not Detected .-------- 3.76E+02 

TH-232 7.35E-01 2.55E-01 3.10E-01 
RA-228 6.98E-01 2..66E-01 3 .28E-01 · 
AC-228, Not Detected -·------ 3.78E-01 
TH-228 Not Detected -------- l. 84 
RA-224 2.18 5.46E-01 7.52E-01 
PB-212 8.09E-01 1.63E-01 7.16E-02 
BI-212 8.22E-01 4.76E-01 6.79E-01 
TL-208 6.63E-01 1. 70E- 01 1.77E-01 

U-235 Not Detected -·------ 4.51E-01 
TH-231 Not Detected -------- 1.20 
PA-231 Not Detected -------- 2.56 
AC-227 Not Detected -------- 3.12 
TH-227 Not Detected -------- 6.84E-01 
RA-223 Not Detected -------· 4.13E-01. 
RN-219 Not Detected -------- 5.37E-01 
PB-211 Not Detected -------- 1.30 
TL-207 Not Detected -------- 2.35E+Ol 

AM-241 Not Detected -------- 9.89E-01 
PU-239 Not Detected -----·-- 5.34E+02 
NP-237 Not Detected -----·-- 7.60E-01 
PA-233 Not Detected ------·- 1. OSE- 01 
TH-229 Not Detected -------- 5.76E-01 



[Summary Report] - Sample :ID: 50046905 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.60E-02 
AR-41 Not Detected -------- 9.87E+03 
BA-133 Not Detected -------- 1.28E-01 
BA-140 Not Detected -------- 2.18E-01 
CD-109 Not Detected -------- 2.50 
CD-115 Not Detected -------- 1.79E-01 
CE-139 Not Detected -------- 5.82E-02 
CE-141 Not Detected -------- 1. 04E-01 
CE-144 Not Detected -------- 4.50E-01 
C0-56 Not Detected -------- 6.39E-02 
C0-57 Not Detected -------- 5.87E-02 
C0-58 Not Detected -------- 5.49E-02 
C0-60 Not Detected -------- 6.74E-02 
CR-51 Not Detected -------- 4.43E-01 
CS-134 Not Detected -------- 1. 03E- 01 
CS-137 Not Detected -------- 6.42E-02 
CU-64 Not Detected -------- 6.97E+01 
EU-152 Not Detected -------- 4.34E-01 
EU-154 Not Detected -------- 3.54E-01 
EU-155 Not Detected -------- 2.75E-01 
FE-59 Not Detected -------- 1.36E-01 
GD-153 Not Detected -------- 2.31E-01 
HG-203 Not Detected -------- 5.49E-02 
I-131 Not Detected -------- 5.60E-02 
IN-115m· .:·Not Detected ------·- 1.46E+01 
IR-192 ··'.Not Detected -------- 5.16E-02 ... ,· .. , .. 
K-40 ·- ·. ·.· --.· ·1.54E+01 2.33 4.84E-01 
LA-.140. -.Not Detected· -------- 1.19E-01 •• MN'--54 Not Detected -------- 6.06E-02 

. MN-56 Not _Detected_ -------- 2.65E+02 
M0-99 Not Detected -------- 5.91E-01 
NA-22 · 'Not Detected ................ 8.14E-02 
NA-24 ·Not Detected -------- 2.72E-01 
NB-95 ·Not Detected ---·---- 4.05E-01 
ND-147 ·Not Detected -------- 3.86E-01 
NI-57 Not Detected -------- 1.63E-01 
BE-7 Not Detected -------- 4.49E-01 
RU-103 Not Detected -------- 5.17E-02 
RU-106 Not Detected -------- 5.66E-01 
SB-122 Not Detected -------- 1.03E-01 
SB-124 Not Detected -------- 6.10E-02 
SB-125 Not Detected -------- 1.60E-01 
SC-46 Not Detected -------- 1.03E-01 
SR-85 Not-Detected ................. 6.73E-02 
TA-182 Not Detected -------- 3.03E-01 
TA-183 Not Detected -------- 9.96E-01 
TE-132 Not Detected -------- 7.05E-02 
TL-201 Not Detected -------- 3.95E-01 
XE-133 Not Detected ................... 3.91E-01 
Y-88 Not Detected -------- 5.55E-02 
ZN-65 Not Detected -------- 1.98E-01 
ZR-95 Not Detected -------- 1.08E-01 

.) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-20-95 10:18:04 PM * 
************************************************************************* 

:Analyzed by:~ (/z 1/f.f Reviewed by:---y-y 1'/:-t/rl : 
****************~*'******************************~~******************* 

Customer D.MILLER/E.RANKIN {7582/SMO) 
Customer Sample ID 022891-05 
Lab Sample ID 50046906 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

618.000 
6-19-95 
6-20-95 

LAB02 

gram 
3:40:00 PM 
9:44:17 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ------------ -------------
U-238 Not Detected -------- 7.03 
TH-234 Not Detected -------- 1.71 
U-234 

.. 
Not Detected 2.76E+01 --------

RA-226 1.43 ·. 1.18 1. 85 
PB-·214 9.56E~Ol. 1. 82E- 01 1.42E-01 
BI-214 8.47E~Ol. 1.59E-01 1.07E-01 
PB-210 ··• Not Detected·. ·-------- 3.98E+02 

TH-232 6.87E-01 2.95E-01 3.98E-01 
RA-228 7.88E-01 2,98E-01 2.55E-01 
AC-228 Not Detected -------- 4.28E-01 
TH-228 1.22 5.16E-01 9.4l.E-01 
RA-224 Not Detected -------- 9.17E-Ol 
PB-212 9.15E-01 2.19E-01 8.48E-02 
BI-212 1.23 5.45E-01 7.08E-01 
TL-208 6.86E-01 1.74E-01 1. 73E-01 

U-235 Not Detected -------- 5.03E·Ol 
TH-231 Not Detected -------- 1.24 
PA-231 Not Detected -------- 2.85 
AC-227 Not Detected -------- 3.46 
TH-227 Not Detected -------- 7.77E-01 
RA-223 Not Detected -------- 4 .27E-01 
RN-219 Not Detected -------- 6.16E-01 
PB-211 Not Detected -------- 1.48 
TL-207 Not Detected -------- 2.92E+01 

AM-241 Not Detected -------- 1.11 
PU-239 Not Detected -------- 5.62E+02 
NP-237 Not Detected -------- 7.88E-01 
PA-233 Not Detected -------- 1.21E-01 
TH-229 Not Detected ................... 6.25E-01 



• 

[Summary Report] - Sample ID: 50046906 

Nuclide Activity 2S Error MDA e (pCi/gram) ---------- ------------- ----------- -------------
AG-110m Not Detected -------- 6.38E-02 
AR-41 Not Detected -------- 8.43E+03 
BA-133 Not Detected ------·-- 1.40E-01 
BA-140 Not Detected -------- 2.44E-01 
CD-109 Not Detected -------- 2. 71 
CD-115 Not Detected -------- 1.94E-01 
CE-139 Not Detected -------- 6.36E-02 
CE-141 Not Detected -------- 1.17E-01 
CE-144 Not Detected -------- 4.9SE-01 
C0-56 Not Detected -------- 6.87E-02 
C0-57 Not Detected -------- 6. 71E-02 
C0-58 Not Detected -------- 6.22E-02 
C0-60 Not Detected -------- 7.62E-02 
CR-51 Not Detected -------- 5.10E-01 
CS-134 Not Detected -------- 1.10E~01 
CS-137 Not Detected -------- 7.23E-02 
CU-64 Not Detected -------- 8.21E+01 
EU-152 Not Detected -------- 5.08E-01 
EU-154 Not Detected -------- 3.68E-01 
EU-155 Not Detected -------- 2.97E-01 
FE-59 Not Detected -------- 1.38E-01 
GD-153 Not Detected -------- 2.56E-01 
HG-203 Not Detected -------- 6.38E-02 
I-131 Not Detected -------- 6.71E-02 
IN-115m Not Detected -------- 1.43E+Ol. 
IR-192 Not Detected -------- 5.91E-02 
K-40 1.49E+01 2.31 6.88E-01 • Lll.-;14 0 . Not Detected -------- 1.39E-01 
MN-.54 Not Detected -------- 7.16E-02 
MN-56 Not Detected -------- 2.37E+02 
M0-99 Not Detected -------- 6.73E-01 
NA-22 Not Detected -------- 8.46E-02 
NA-24 Not Detected -------- 2.62E-01 
NB-95 Not Detected -------- 4.54E-01 
ND-147 Not Detected -------- 4.29E-01 
NI-57 Not Detected -------- 1. 71E-01 
BE-7 Not Detected -------- 5.29E-01 
RU-103 Not Detected -------- 5.45E-02 
RU-106 Not Detected -------- 6.18E-01 
SB-122 Not Detected -------- l.OBE-01 
SB-124 Not Detected -------- 6.66E-02 
SB-125 Not Detected -------- 1.84E-01 
SC-46 Not Detected -------- 1. OBE-01 
SR-85 Not Detected -------- 7.95E-02 
TA-182 Not Detected -------- 3.19E-01 
TA-183 Not Detected -------- 1.14 
TE-132 Not Detected -------- 7.41E-02 
TL-2 01 Not Detected -------- 4.39E-01 
XE-133 Not Detected -------- 4.29E-01 
Y-88 Not Detected -------- 7.23E-02 
ZN-65 Not Detected -------- 2.10E-01 
ZR-95 Not Detected -------- l.17E-01 

.) 



• 

e 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 6-21-95 9:07:29 AM - * 
************************************************************************* 

:Analyzed by:~ i/z-t/fj Reviewed by:~ £/,_,jo,.- : 
****************)f*~********~*********************~~***';************* 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50046907 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1. 000 
11-01-90 

6-21-95 
LAB02 

Each 
12:00:00 PM 

8:55:14 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

---------- ------------- ----------- -·-----------
U-238 Not Detected -------- 2.62E+04 
TH-234 Not Detected -------- 5.14E+03 
u-.234 Not Detected -------- 1.26E+05 
RA-226 Not Detected -------- 6.60E+03 
PB-214 Not Detected -------- 7.48E+02 
BI-214 Not Detected -------- 6.81E+02 

·PB-210 Not Detected ·-------- 6.71E+06 

TH-232 Not Detected -------- 2.20E+03 
RA-228 Not Detected -------- 3.01E+03 
AC-228 Not Detected -------- 1.90E+03 
TH-228 Not Detected -------- 4.04E+04 
RA-224 Not Detected ---~---- 3.40E+04 
PB-212 Not Detected -------- 3.13E+03 
BI-212 Not Detected -------- 2.7BE+04 
TL-208 Not Detected -------- 5.58E+03 

U-235 Not Detected -------- 1. 98E+03 
TH-231 Not Detected -------- 4.26E+03 
PA-231 Not Detected -------- 1.05E+04 
AC-227 Not Detected -------· 1. 73E+04 
TH-227 Not Detected -------- 2.62E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 3.22E+03 
PB-211 Not Detected -------- 9.86E+03 
TL-207 Not Detected -------- 2.32E+05 

AM-241 9.34E+04 l.83E+04 7.16E+03 
PU-239 Not Detected -------- 2.25E+06 
NP-237 Not Detected -------- 2. 99E'+03 
PA-233. Not Detected -------- 6.70E+02 
TH-229 Not Detected -------- 2.41E+03 



[Surmnary Report] - Sample ID: 50046907 

Nuclide Activity 2S Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- l.. 80E+05 
AR-41 Not Detected -------- l.. OOE+26 
BA-133 Not Detected -------- 5.93E+02 
BA-140 Not Detected -------- l.. OOE+26 
CD-109 3.17E+05 8.68E+04 1.03E+05 
CD-l.J.5 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- J..33E+06 
CE-141 Not Detected -------- 2.15E+18 
CE-144 Not Detected -------- J..23E+05 
C0-56. Not Detected -------- l.. 71E+09 
C0-57 1.53E+04 1.24E+04 l.. 95E+04 
C0-58 Not Detected -------- 5. 91E+09 
C0-60 7.87E+04 1.02E+04 4.72E+02 
CR-51 Not Detected -------- 6.34E+21 
CS-134 Not Detected -------- 1.54E+03 
CS-137 7.16E+04 9.24E+03 4.55E+02 
CU-64 Not Detected -------- l.. 00E+26 
EU-152 Not Detected -------- 3.58E+03 
EU-154 Not Detected -------- 2.45E+03 
EU-155 Not Detected -------- 2.32E+03 
FE-59 Not Detected -------- 2. 72E+l.4 
GD-153 Not Detected -------- 1.18E+05 
HG-203 Not Detected -------- 2.60E+13 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected -------- J..OOE+26 
IR-192 Not Detected -------- 2.46E+09 
K-40 Not Detected -------- 1. 81E+03 e: · LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.78E+04 
MN-56 Not Detected ·-------- l.. OOE+26 
M0-99 Not Detected -------- 1.00E+26 
NA-22 Not Detected -------- 9.19E+02 

. NA-24 Not Detected -------- J..00E+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- l..OOE+26 
NI-57 Not Detected -------- l.. OOE+26 
BE-7 Not Detected -------- 1.29E+13 
RU-103 Not Detected -------- 3.48E+15 
RU-106 Not Detected -------- 8.03E+04 
SB-122 Not Detected -------- l.. OOE+26 
SB-124 Not Detected -------- 9.41E+10 
SB-125 Not Detected -------- 3.83E+03 
SC-46 Not Detected -------- 6.07E+08 
SR-85 Not Detected -------- 2.77E+10 
TA-182 Not Detected -------· 3.90E+07 
TA-183 Not Detected -------- 1.00E+26 
TE -132 ·Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- 1. OOE+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected -------- 1.15E+07 
ZN-65 Not Detected -------- 1. 27E+05 
ZR-95 Not Detected -------- 6.00E+;:t.O 

-) 



• 

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

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

6-21-95 9:10:14 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50046907 

1.00 
11-01-90 

6-21-95 

Each 
12:00:00 

8:55:14 
600 seconds 
606 seconds 

PM 
AM 

Parameter Mean 18 Error New Value < LU : SD : UD : BS 

AM-241 Activity 9.689E-02 1. 038E-02 9.343E-02 < 

CS-137 Activity 6.930E-02 5.514E-03 7.164E-02 < 

C0-60 Activity 7.663E-02 5.951E-03 7.736E-02 < 

Fl"ags Key: LU Boundary Test {Ab Above ' Be = Below 

> 

> 

> 

) 
SD = Sample Driven N-Sigma Test {In = Investigate, Ac Action) 
UD= User Driven N-Sigma Test {In Investigate, Ac = Action) 
BS = Measurement Bias Test {In Investigate, Ac = Action) 

Reviewed by: --~~~~----i~,ti-~_,~/_>_r __________________ __ 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tft 'L PJut'::.tl..X 

SNL Task Leader: [Q; f/-er-

SMO Project Coordinator: Pv i "::::. ?::?4-
ARCOC Lab 

D "?:, 7.}. J 

037~~ 

D"37~~ 

Date Results Received: 

c.5.lv' c '7 7; "5: 

lf 

l( 

Preliminary: ______ _ 

Case Number: %~ Y'Do 

Org/Mail Stop: 7 5"5s 4b 3 i..j 7 
Sample Ship Date: /f.J.;:../9$

f.r ~~; '!<s-
Lab ID ~~~~ /<rs-

sooY.7'J 

Soll <...f-7(p 

:S:e>ol/72 

Corrections Requested From Laboratory:. ______ Requestor:. ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date affinal 
Transmittal: 

Transmitted By: 

COPY 

Signature: _______ _ 

Person 
Notified: _______ _ 

Transmitted , ~ 
To: fQ,, 

Filed In 
Record Center: · /k_ ·"' -->9:->~""-'-'--'---

Comments: _______________________ _ 



if 2001·COC f9·94) • s-oOtr7 3 
:!\NAL YSJS REQUEST ANDG.JN OF CUSTODY PAGE _J __ 

AR/COC-C:::0J~l2_~---=-

OF L __ 

Dept. No./Mail Stop: 1-SBz./ 13111 ____ n:;l·.·~~,\,~f~s·s.Rii~~<?·~i;~ .,. . . . . . j Parameter & Method Requested I 
ProjcotiTaskManag_er:O..t!illllfLH:t=fecfS__ ;·carrler/Waybi11Ndl(,··rk:;1,·:·&CJ'~(.:·, I I I I I I I I I I I I So'( (pi,( I . ''A. . .- ...... 

Project Name:l!\~ ··-'-~illS ·--~ Lab Contact: .. l!l!L_f't, ________ _ 
Record Center Code: All$ 13~t.. iR SI~Cl~.-- Lab Destination:_}~ I~-;~---·_ ___ Bill to: Swa National labor cries 

Logbook Rei No: .Q.!~3____________ SMO Contact/Phone: Q._"/1.u, lic:L~~t .. ~s_ i- S.Wier S•nices 01!1Jarl"""'t 
· G F 008'f i'\_ . P.O. Bo1S800 MS 0154 

SMO Rolorcnco No.: . . .... -· ·-- .. -·- _ .. .. Send Re ort to SMO -~~~~- f'1,.l:.~.YS!t-~n-. ___ . AI""""'CJ.e, NM 87185·0154 ~ 
L . <1. 

ocatiOn Tech Area JA -1 (/) 
.; 

0> IL 

Buildin IS''14 Room OUllid( ·~ .!: S 
" -6 ·-

1 · ER Samplo ID or ·c;, c. Cll 
Samp 8 No· - Fraction Sample location Detail ,X ~ ffi Datemme 

Collected 

Container " .,.g..,,., 
Sam~le 1 Type 
Matnx 

c.OOQ. 

L, 1 J Pre~er- ~ ~ ~ 5 ~ 
1v 0 um., vative ~ u :!! <1.11-

l 
~ 

01 ~I~ lg I 'li1.1-IO IS"ITIO'f,-6-p-o'li-oOl-.S 11 ~'I"'' I 'f t 16/zo,..qs- -f:YS! ..S f> S'COII!I IN'ollt I G- jsA I)( 

:>121 '2-~\41-lo IS l·neii"·GP~ oz."l-CtJq~5 13"z''l I I I -'j :5;> X 
01212.1819 IS l-ID Is frlt>'llr4P· o~ ·00'1·518"''1 '" - to;s~ )( 

Jl2.1'2.16 A IG.I·IC Is l·no% ·bP·031-obS-.s lt~'lo"'" j_Z:f;O .j;IX 

DIZ.IZ-18191ll-lok;lne1l"·"'P-o32- C05· 5 l4'ro" - r?J·.zo lbu..h< 
Dll.IZ.IBI9 ISI-It>ISITlcA'=>·G.P-033-0')~S I;,· v -l4'.JO I! I! v J.r ?AI :X 

RMMA 0 Yes cg No Ref. No. 

Sample 
Team 
Members~~~~~!_------~~~~~~thk{ ______ ~~+a~~~~~~~ 

lab 
Samplei 

10 

. ' 
'I 

. ~I 

.· 

.,J 

•.-:. 

1': 

-· '" 1'·1 

~ ;·r·.-. 
:)':• ·r;rj4~~it!f•L•: .- .•. 
Al/twrm.IJ! .. ,:· .. 
Conditions on 
Rec~lpt:f~,,, •·: 
I . ~lo ..IJ.j ._; '.' J : ; •t ' • • . 

i ~~\·,:'·'''' .' ~1:~- ~j •• :.:.· 

ii ~b.i't !' ~=l!!f~/ . .:'. 

,·,in.uJ.J,·,·rih·•·,:.! 

u·~~ ~ir •. l~~!!~-,~ ... i 
n · ~-.;,.:~,--~~a~·:· , t' \ 

Org. Date Time 
----·-------·-----------·-- - .. -..... 

Org. Date Time _________ ::..._ _______________ ... ·-. 
Org. Date lima 

1----'----------------------------·--·-- .... __ . 
5. Received by Org. Date Time 

----·-- --------·---- -----·---·---· ····-·· 
6. Aefinquished by Org. Date Time 

---------------' ·---
6. Received by Org. Date Time 

NHITE -~chrhpany"lfamples, BlUE- To Accompany Samples, YEllOW- SMO Suspense Copy PINK- Field Copy 
Laboral'd',Y Copy . Return to SMO 



t:i:'l . Sandia National Laboratories 
~ Radiation Protection Sample Diagnostics 

Customer: 

Organization: 

Project Location: 

. !Instructions: H~»:ds~S~ '5!10 ~ 
l~o@ ~s-o<'/6&-

PhOne: 

Date Results Needed: 

Suspect Isotopes: 

Other Information: 

Requested Analysis 

:t 

Sample Analysis Request Form 
Page _Lof j_ 

11s~ ~Date~~ 7lfTime d 9t1~ 
RF!Iinn11ic:hMih\JL 0:: .f .- J Date£:~ J: Time~ R~~elve~by/) ~~¢_ Date w'K Time 090':_ 

R~celved b ~~ Dats::.--.1!.7- 7C Time (;T'J/5 
+:------ Date Time ____ RE;~ceive y . Date . · Time ___ _ 

Relinquished by Date Time Received by · Date Time ___ _ 

• • e 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-21-95 11:47:02 AM "' 
:***************~***************~j******************~*********;*iz~i;~:****: 
* Analyzed by: () A /.;J JQ<. Reviewed by: · /' * 
**************** ***~**~*~~~***************** ******************* 

CUstomer : D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022892-05 
Lab Sample ID 59047301 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

914.000 
6-20-95 
6-21-95 

LAB01 

gram 
8:45:00 AM 

11:10:50 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ·------------ ----------- ............................. 
U-238 Not Detected 

______ ..,_ 
2.00 

TH-234 1.32 6.86E-01 6.02E-01 
U-234 Not Detected ·------- 1. 69E+01 
RA-226 1. 60 5.49E-01 7.12E-01 
PB-214 6.61E-01 1.16E-01 7.59E-02 
BI-214 5.69E-01 1. 04E-01 7.38E-02 
PB-210 Not Detected -------- 4.57E+01 

TH-232 5.77E-01 1.88E-01 2.26E-01 
RA-228 5.39E-01 1.69E-01 1. 77E-01 
AC-228 6.91E-01 1-. 64E- 01 1. 45E-01 
TH-228 4.72E-01 2.77E-01 6.46E-01 
RA-224 1. 66 3.94E-01 5.25E-01 
PB-212 6.76E-01 1.26E-01 4.96E-02 
BI-212 1. 04 4.16E-01 5.43E-01 
TL-208 6.56E-01 1.45E-01 1. 37E- 01 

U·235 Not Detected -------- 2.97E-01 
TH-231 Not Detected -------- 5.79E-01 
PA-231 Not Detected -------- 1.81 
AC-227 Not Detected .................... 2.27 
TH-227 Not Detected -------- 4.91E-01 
RA-223 Not Detected -------- 1. 97E-01 
RN-219 Not Detected -------- 3.20E-01 
PB- 211 Not Detected -----·-- 8.62E-01 
TL-207 Not Detected -------- 1. 79E+01 

AM-241 Not Detected ..................... 2.58E-01 
PU-239 Not Detected -------- 3.38E+02 
NP-237 Not Detected -------- 2.65E-Ol 
PA-233 Not Detected -------- 7.97E-02 
TH-229 Not Detected -------- 3.05E-01 



[Summary Report] - Sample ID: 50047301 

Nuclide Activity 2S Error MDA • (pCi/grarn) 
---------- ------------- ----------- ---~---·-----

AG-110m Not Detected -------- 4.00E-02 
AR-41 Not Detected -------- 1.38E+03 
BA-133 Not Detected -------- 8.96E-02 
BA-140 Not Detected -------- l.59E-01 
CD-109 Not Detected -------- 9.13E-01 
CD-115 Not Detected ----·--- 1.22E-01 
CE-139 Not Detected -------- 4.16E-02 
CE-141 Not Detected -------- 6.93E-02 
CE-144 Not Detected -------- 3.07E-01 
C0-56 Not Detected -------- 4.76E-02 
C0-57 Not Detected --------. 3.76E-02 
C0-58 Not Detected -------- 4.20E-02 
C0-60 Not Detected -------- 5.06E-02 
CR-51 Not Detected -------- 3.20E·01 
CS-134 Not Detected -------- 7.34E-02 
CS-137 Not Detected -------- 4.65E-02 
CU-64 Not Detected -------- 4.20E+01 
EU-152 Not Detected -------- 3.51E-01 
EU-154 Not Detected -------- 2.48E-01 
EU-155 Not Detected -------- l.55E-01 
FE-59 Not Detected ....................... 9.28E-02 
GD-153 Not Detected -------- 1. 31E- 01 
HG-203 Not Detected -------- 4.08E-02 
I-131 Not Detected .................... 4.47E-02 
IN-115m Not Detected -------- 5.39 
IR-192 Not Detected -------- 3.77E-02 
K-40 l. 23E+01 1. 83 5.01E-01 • LA-140 Not Detected ....................... 7.72E-02 
MN-54 Not Detected -------- 4.78E-02 
MN-56 Not Detected -------- 6.19E+01 
M0-99 Not Detected -------- 4.26E-01 
NA-22 Not Detected -------- 5.70E-02 
NA-24 Not Detected -------- 1.55E-Ol 
NB-95 Not Detected -------- 2.82E-01 
ND-147 Not Detected ...................... 2.75E-01 
NI-57 Not Detected -------- l.07E-01 
BE-7 Not Detected -------- 3.35E-01 
RU-103 Not Detected -------- 3.86E-02 
RU-106 Not Detected -------- 3.84E-01 
SB-122 Not Detected -------- 7.49E-02 
SB-124 Not Detected -------- 4.80E-02 
SB-125 Not Detected ..................... 1.14E-01 
SC-46 Not Detected -------- 7.48E-02 
SR-85 Not Detected -------- 5.10E-02 
TA-182 Not Detected ------·- 2.18E-01 
TA-183 Not Detected -------- 2.57E-01 
TE-132 Not Detected -------- 4. 77E-02 
TL-201 Not Detected -------- l.70E·Ol 
XE-133 Not Detected ...................... 2.04E·Ol 
Y-88 Not Detected -------- 4.09E-02 
ZN· 65 Not Detected -------- 1.48E-01 
ZR-95 Not Detected -------- 8.07E-02 



• 
************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-26-95 2:34:48 PM *-
: ...................................... ~ ............................................ :"';* ........... **"' * .............. .., ........... _~ .......................... ... ! ... ......... / ...... : .... : 
* Analyzed by: /) (} /-?6 fi.s Reviewed by:/~- ~ 'l {, f, .. 
**"'************ **~************** .. *******~*~************"'** .... 

Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50047906 

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

MIXED GAMMA STANDARD 
Liquia 
WMAR 

1. 000 
11-01-90 

6-26-95 
LAB01 

Each 
12:00:00 PM 
2:21:11 PM 

600 seconds 
608 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ___ .,. _________ ----------- .................................. 
U-238 Not Detected -------- 2.55E+04 
TH-234 Not Detected -------- 3.93E+03 
U-234 Not Detected -------- 1.12E+OS 
RA-226 Not Detected -------- 6.00E+03 
PB-214 Not Detected -------- 7.05E+02 
BI-214 Not Detected -------- 6.24E+D2 
PB-210 Not Detected -------- 1. 27E+06 

TH-232 Not Detected -------- 2.10E+03 
RA-228 Not Detected -------- 2.70E+03 
AC-228 Not Detected -------- 1.71E+03 
TH-228 Not Detected -------- 3.70E+04 
RA-224 Not Detected -------- 3.07E+04 
PB-212 Not Detected -------- 2.80E+03 
BI-212 Not Detected -------- 2.50E+04 
TL-208 Not Detected -------- 5.12E+03 

U-235 Not Detected -------- '1. 63E+03 
TH-231 Not Detected -------- 2.74E+03 
PA- 2 31 Not Detected -----·-- 9.56E+03 
AC-227 Not Detected -------- 1.46E+04 
TH-227 Not Detected -------- 2.36E+03 
RA-223 Not Detected -------- l.OOE+26 
RN-219 Not Detected -------- 2.93E+03 
PB-211 Not Detected -------- 8.88E+03 
TL-207 Not Detected -------- 2.15E+05 

AM-241 1.10E+OS 1.75E+04 2.19E+03 
PU-239 7.00E+OS S.OSE+OS 1.21E+06 
NP-237 Not Detected -------- l.84E+03 
PA·233 Not Detected ----·--· ?.28E+02 
TH-229 Not Detected -·------ l.58E~C3 



[Summary Report) - Sample ID: 50047906 

Nucl~de Activity 28 Error MDA • (pCi/Each) 
---------- ---------·--- --------·-- --- - -... --- -- -- -

AG-llOm Not Detected ...................... l.62E+05 
AR-41 Not Detected -------- l. OOE+26 
BA-133 Not Detected -------- 5.58E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-109 3.47E+05 7.37E+04 7.06E+04 
CD-115 Not Detected -------- l.OOE+26 
CE-139 Not Detected -------- l.24E+06 
CE-141 Not Detected ........................ 1.98E+l8 
CE-144 Not Detected -------- 9 .90E+04 
C0-56 Not Detected -------- 1.65E+09 
C0-57 1.28E+04 6.68E+03 1. 07E+04 
C0-58 Not Detected -------- 5.93E+09 
C0-60 7.34E+04 9.53E+03 4.47E+02 
CR-51 Not Detected -------- 6.77E+21 
CS-134 Not Detected -------- 1.41E+03 
cs -137 6.85E+04 8.83E+03 3.97E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected ..................... 3.36E+03 
EU-154 Not Detected -------- 2.21E+03 
EU-155 Not Detected ....................... l.59E+03 
FE-59 Not Detected -------- 2.65E+l4 
GD-153 Not Detected -------- 7.70E+04 
HG-203 Not Detected -------- 2.58E+l3 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected -------- l.OOE+26 
IR-192 Not Detected -------- 2.45E+09 
K-40 Not Detected -------- l. 61E+03 
LA-140 Not Detected -------- l.OOE+26 -; MN-54 Not Detected -------- 1.67E+04 
MN-56 Not Detected -------- l.OOE+26 
M0-99 Not Detected -------- 1.00E+26 
NA-22 Not Detected -------- 8.08E+02 
NA-24 Not Detected -------- l.OOE+26 
NB-95 Not Detected --------- 1. OOE+26 
ND-147 Not Detected -------- 1. OOE+26 
NI-57 Not Detected -------- 1. OOE+26 
BE-7 Not Detected -------- 1.29E+l3 
RU-103 Not Detected ----·--- 3.61E+15 
RU-106 Not Detected -------- 7.16E+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- 9.18E+10 
SB-125 Not Detected -------· 3.53E+03 
SC-46 Not Detected -----·-- 5.62E+OB 
SR-85 Not Detected -------- 2.74E+10 
TA-182 Not Detected -------- 3.55E+07 
TA-183 Not Detected -------- l.OOE+26 
TE-132 Not Detected -------- l.OOE+26 
TL-201 No::. Detected -----·-- l.OOE+26 
XE-133 Not Detected -------- :!..00E+26 
Y-88 Not Detected - . - ... - - ... - l. 22E+07 
ZN-65 Not Detected -------- 1.16E+05 
ZR-95 Not Detected -------- 5.80E+10 
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'* 
'* 
'* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

* 
* 
* 

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

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

Parameter 

6-26-95 2:39:35 PM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
MEC 
50047906 

1.00 
11-01-90 

6-26-95 

Each 
12:00:00 

2:21:11 
600 seconds 
608 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ............................ -------- ------· -----

AM-241 Activity 1.127E-01 4.846E-03 1.104E-01 < %' cs -137 Activity 6.832E-02 2.103E-03 6.848E-02 < > -
C0-60 Activity 7.665E-02 2.914E-03 7.293E-02 < ~: ~;..~ 

Flags Key: LU = Boundary Test (Ab Above Be Below 
SD Sample Driven N-Sigma Test (In Investigate, Ac Act:.io:1: 
UD = User Driven N-Sigma Test (In Investigate, Ac Actio!:'.! 
BS = Measurement Bias Test (In Investigate, Ac Act. io:~: 

Reviewed by: 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: l1't k J? ~ 1: 
SNL Task Leader: I~ j ( I e.l 

SMO Project Coordinator: f? u t -::-:,~ 

ARCOC 

0372:;! 

0~7::,"2 

0 ~7:d-'is"' 

Lab 

Date Results Received: 

( ( 

'r 

Preliminary: ______ _ 

Case Number: ~ lo~Yoo 

Org/Mail Stop:'] s&¥¢Y7 

Sample Ship Date: ~/.;;. 

LabiD 
G I .J.)$- 9 5-
C.(J-7/7-s

..oool...j.9/ 

5""00 l{9s

s-oo<fkk 

Corrections Requested From Laboratory:. _____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

-------

Signature: _______ _ 

Person 
Notified: _______ _ 

~:~smitted !{):f~ 

Filedln ~ 
Record Center: ~ 

-----------------------------
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, •· · 
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. r::~u, o.aii. 5 . lab 

N ER Sample ID or 'ij, a. Date/Time Sample · Vo Prasal· i = i E e ,;t · · Sample 
Sample o. ·Fraction Sample location Detail cB ~ ffi Collected · Mellix Type olum• vetlvf!. p; c3 :E Jl 1-. 'J . ID 

l 2. J .- ?. - ) ·~ 1 IO'j( •• (..,{J. 1>4' ·(u•l-' 
I .," d~h"ylo·q, s p '5i)A"/ J'bi.)E (!I CA.· y ') (£) 

.. 
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- ·I 
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RMMA Dves GINo 
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I:~. • •1.. ·,. ••••' 

Ref. No. Abnormal 
"D~te'Erltei'ed'(mfii~dd/VW• ··•e..-t'f.l"' ·,L· ,, Conditions iin 

Sample Disposal G Return to Client 0 Disposal by lab Entered.'liv:''" 9 •l • 'i'l"·bl.! t\., .. u , .. ,1,,, •• ' , I I ' Receipt,, .... :· 

Turnaround Time Gl Normal 0Rush Req;:.ired REP..~;! Date . . . I '9.c~·~~it.;~~~:·::~ ·~:.i • ~.-.~~:,!: .• .. •r· , . 
.. :I,; .' .. 

Sample Name I "' I nil I f:nmn; . ;·· .. 

Team t-1 4rri\Ev I •J \t\ h.\ ..... tJ .. :; 1lh lf /1':.P· ,. .. ·. 

. Members • '/\Ill IE. r ..otiM ; •• u .. , /l,}., ..... ('(..., >AMI)JI\ /-:t'iH..Z.. :· ,: 

' 
. . ... 

l:_R~Iin~~~·~~~ ~! .. ~ ""'_,. _..__ -~~U- !5?.1: ... . Date~/.;~[. Time /(SJ _ 4. Relinquished by . . . Org. Date limo 
·- - - . ··- ... ·--- ··- . . -

!:~·~·i~•_d~~~~~" · ~-·-·· ?·~·SN!! 1->.D _oa••u/t~f'irTime/h-1. 4. Received by · Org. Dale limo 
···---~------------: .. ·-------------- -------- ··-··-·-··· ... -- ···-·-· -· -----

~- ~··~~m•_h·~-~D). ~\_I,.Q _____ ~r~ .. J ~! .. 1:\J) ?~"..r.._/J_u h-:.~~~/3:11. _ 5. Relinquishod by Org. Data limo --- -·· _____ :_ __ . -- .. ~ .. ;. _'; ____ -- .: .. 
2.Rocolvodby ~ Org.Jhl? Date f1 ~ Time 1 5. Received by · · · Org. Oate Tirne 

~~;~t?:b~ . -;;;;?:t.tif~!i~~::~qy±:f& 
------······ -------- ·····- ·--·---
6. Relinquished by Org. Oato lima 
--------·-- ...... ---- ----------- ----·· -------· -- .. -~--- -- ... -----· ... . .. 
·6. Received by Oru.. Dale Time 

-..... - '"-~- ,. ../ "' . -- .......: 



(rtt Sandia National laboratories 
Radiation Protection Sample Diagnostics 

Customer: 

Organization: 

Project Location: 

Phone: 

0. tOar / ft F/orlA 
l-!;&"'2.. 

lA-1 
6~1)-Ciot 

H~cial lnstruclion;: 

(!:;;~ 
Dale Results Needed: (:./Jll.l rr 

~ ' 
Suspect Isotopes: 

Other Information: 03}31 

Sample 1 OatefTJme I Sample I Requested Analysis 
Type 

s 

1: 

Sample Analysis Request Form 
Pagej_ot.L 

Relinqulshedbt3JU~Sl. Dateo/l.t~{sr Time /3!/1 Receive~by f'l}~~!Jale 1/1-tb/· Time /]If 
'Rel~nqu~shed by -<)/Jc: Date 1'11--!L'r Time tor.J Received b~~ate6"'-Jf·9rTime /tiFs-

RehnqUJ:;hed b:.t . 7--- Date Time Receive Date. · Time ___ _ 

------ Date Time -ived by ' Date Time---
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-29-95 1:21:09 AM ·* 
************************************************************************* 

: Analyzed by:~ t /z.? lr) Reviewed by:~ (,(1-f/~ 1--- : 

***************~*************'*~*~****************pr*Jf****************** 
Customer D.MILLER/E.RANKIN {7582/SMO) 
Customer Sample ID 022953-05 
Lab Sample ID 50049501 

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

MARINELLI SOLID SAMPLE 
Solid 
2SMAR 

624.000 
6-28-95 
6-29-95 

LAB02 

gram 
10:50:00 PM 
12:48:35 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

----------
_.., ___________ 

----------- -------------
U-238 Not Detected -------- 6.88 
TH-234 1.38 9.36E-01 l. 34 
U-234 Not Detected -------- 2.64E+Ol 
RA-226 1.49 8.19E-01 1.20 
PB-214 8. 71E-01 1.92E-01 1. 95E- 01 
BI-214 7.78E-01 1.57E-01 l.31E-01 
PB-210 Not Detected -------- 4.29E+02 

TH-232 5.56E-01 3.20E-01 4.71E-Ol 
RA-228 7.17E-Ol 2.94E-01 3.76E-01 
AC-228 6.64E-Ol 2.38E-01 2.97E-01 
TH-228 8.73E-01 4.45E-01 9.33E-Ol 
RA-224 2.27 6.22E-Ol 9.41E-Ol 
PB-212 8.68E-Ol 1.88E-Ol 8.93E-02 
BI-212 1.19 5.25E-01 6.76E-Ol 
TL-208 6.87E-01 1.66E-Ol 1.52E-01 

U-235 Not Detected -------- 5.10E-01 
TH-231 Not Detected -------- 1.24 
PA-231 Not Detected -------- 2.80 
AC-227 Not Detected -------- 3.62 
TH-227 Not Detected ...................... 7.64E-Ol 
RA-223 Not Detected .................... 3.84E-01 
RN-219 Not Detected -------- 6.23E-01 
PB-211 Not Detected -------- l. 47 
TL-207 Not Detected -------- 3.06E+Ol 

AM-241 Not Detected -------- l. 06 
PU-239 Not Detected -------- 5.91E+02 
NP-237 Not Detected -------- 6.01E-01 
PA-233 Not Detected -------- 1.24E-Ol 
TH-229 Not Detected -------- 6.41E-01 



{Summary Report] - Sample ID: 5004950~ 

Nuclide Activity 28 Error MDA -·· (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 6.04E-02 
AR-4~ Not Detected -------- ~.SOE·O~ 
BA-~33 Not Detected -------- 1.36E·O~ 
BA-~40 Not Detected --·----- 2.27E·O~ 
CD-~09 Not Detected -------- 2.06 
CD-115 Not Detected -------- 1.35E-O~ 
CE-139 Not Detected -------- 6.60E-02 
CE-14~ Not Detected -------- 1.13E- 01 
CE-144 Not Detected -------- 5.13E·O~ 
C0-56 Not Detected -------- 7.UE-02 
C0-57 Not Detected -------- 6.85E-02 
C0-58 Not Detected -------- 6.57E-02 
C0-60 Not Detected -------- 7.88E-02 
CR-51 Not Detected -------- 4.81E·O~ 
CS-134 Not Detected -------- l.OSE-01 
CS-137 Not Detected -------- 7.59E-02 
CU-64 Not Detected -------- ~.83E+01 
EU-152 Not Detected -------- 5.09E-01 
EU-~54 Not Detected -------- 3. 72E-01 
EU-~55 Not Detected -------- 3.07E-01 
FE-59 Not Detected -------- 1.42E-01 
GD-153 Not Detected -------- 2.51E-01 
HG-203 Not Detected -------- 6.29E-02 
I-~31 Not Detected -------- 5.87E-02 
IN-~15m Not Detected -------- ~.BSE-01 
IR-192 Not Detected -------- 5.69E-02 
K-40 1. 66E+01 2.53 6.07E-01 
LA-140 Not Detected -------- 8.22E-02 -" ,, MN-54 Not Detected -------- 6.80E-02 
MN-56 Not Detected -------- 1.32E- 01 
M0-99 Not Detected -------- 5.10E-01 
NA-22 Not Detected -------- 8.93E-02 
NA-24 Not Detected -------- 8.07E-02 
NB-95 Not Detected .- -- --- - .. 3.60E-01 
ND-147 Not Detected -------- 4.39E-01 
NI-57 Not Detected ...................... 1.07E-01 
BE-7 Not Detected -------- 4.96E-Ol 
RU-103 Not Detected ........................ 5.72E-02 
RU-106 Not Detected -------- 6.35E-01 
SB-122 Not Detected -------- 8.57E-02 
SB-124 Not Detected -------- 6.63E-02 
SB-125 Not Detected -------- 1.78E-Ol 
SC-46 Not Detected -----·-- 1.15E-01 
SR-85 Not Detected -------- 7.78E-02 
TA-182 Not Detected -------- 3.40E·01 
TA-183 Not Detected -------- 9.33E-01 
TE-132 Not Detected -------- 6.05E-02 
TL-201 Not Detected -----·-- 3.34E·01 
XE-133 Not Detected -·------ 2.91E-01 
Y-88 Not Detected -------- 5.07E-02 
ZN-65 Not Detected -------- 2.24E-01 
ZR-95 Not Detected -------- 1.14E·01 

.j 
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***********************************************************************~* 
* Sandia National Laboratories . * 
* Radiation Protection Sample Diagnostics Program [88i Laboratory] .* 
* 6-29-95 7:28:33 AM * 
************************************************************************* 

: Analy-~ed by:~ ~r£i~ ~ Reviewed by: ~· ~(if/r ,- : 
****************~*********************************~*~****************** 

Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50049502 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1. 000 
11-01-90 

6-29-95 
LABD2 

Each 
12:00:00 PM 

7:14:54 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.58E+04 
TH-234 Not Detected -------- 5.36E+D3 
U-234 Not Detected -------- 1.25E+D5 
RA-226 Not Detected -------- 6.59E+D3 
PB-214 Not Detected .................. 7.43E+02 
BI-214 Not Detected -------- 6.60E+02 
PB-210 Not Detected -------- 6.75E+06 

TH-232 Not Detected -------- 2.21E+03 
RA-228 Not Detected -------- 3.06E+03 
AC-228 Not Detected -------- 1.91E+03 
TH-228 Not Detected --·----· 4.08E+04 
RA-224 Not Detected -------- 3.43E+04 
PB-212 Not Detected -------- 3.13E+03 
BI-212 Not Detected -------- 2.73E+04 
TL-208 Not Detected -------· 5.46E+03 

U-235 Not Detected -------- 1. 98E+03 
TH-231 Not Detected -----·-- 4.34E+03 
PA-231 Not Detected -------- 1.05E+04 
AC-227 Not Detected -------· 1. 70E+04 
TH-227 Not Detected -------- 2.60E+03 
RA-223 Not Detected -------- 1.DOE+26 
RN-219 Not Detected -------- 3.21E+03 
PB-211 Not Detected -------- 9.82E+D3 
TL-207 Not Detected -------- 2.39E+05 

AM-241 9.85E+04 1.93E+04 7.53E+03 
PU-239 Not Detected -------- 2.25E+06 
NP-237 Not Detected -------- 2.98E+03 
PA-233 Not Detected -------- 6.67E+02 
TH-229' Not Detected -------- 2.43E+03 



[Summary Report) - Sample ID: 50049502 

Nuclide Activity 2S Error MDA • (pCi/EaCh) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -------- 1.83E+05 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 5.79E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.39E+05 1.13E+05 1. 51E+05 
CD-115 Not Detected -------- 1. 00E+26 
CE-139 Not Detected -------- 1.42E+06 
CE-141 Not Detected -------- 2.52E+18 
CE-144 Not Detected -------- 1.26E+05 
C0-56 Not Detected -------- 1. B2E+09 
C0-57 1.35E+04 1.04E+04 1.63E+04 
co-sa Not Detected ---·---- 6.51E+09 
C0-60 7.75E+04 1.01E+04 5.29E+02 
CR-51 Not Detected -------- 7.73E+21 
CS-134 Not Detected -------- 1.49E+03 
CS-137 7.11E+04 9.18E+03 3. 72E+02 
CU-64 Not Detected -------- 1. OOE+26 
EU-152 Not Detected -------- 3.65E+03 
EU-154 Not Detected -------- 2.44E+03 
EU-155 Not Detected -------- 2.33E+03 
FE-59 Not Detected -------- 2.9BE+14 
GD-153 Not Detected -------- 1. 24E+05 
HG-203 Not Detected .................. 3.00E+13 
I-131 Not Detected ................... 1. 00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected -------- 2.69E+09 
K-40 Not Detected -------- 1.95E+03 e: LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.77E+04 
MN-56 Not Detected -------- 1.00E+26 
M0-99 Not Detected .................. 1.00E+26 
NA-22 Not Detected -------- 8.96E+02 
NA-24 Not Detected ------·--· 1.00E+26 
NB- 95 Not Detected ----·--- 1.00E+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1. 00E+26 
BE-7 Not Detected -------- 1.44E+13 
RU-103 Not Detected -------- ~.86E+15 
RU-106 Not Detected --------- 8.36E+04 
SB-122 Not Detected -------- 1.00E+26 
SB-124 Not Detected -------- 9.90E+10 
SB-125 Not Detected -------- 3.86E+03 
SC-46 Not Detected -------- 6.27E+08 
SR-85 Not Detected -------- 3.07E+10 
TA-182 Not Detected -------- 3.99E+07 
TA-183 Not Detected -------- 1. 00E+26 
TE-132 Not Detected ................. l.OOE+26 
TL-201 Not Detected -------- l.OOE+26 
XE-133 Not Detected ................... 1.00E+26 
Y-88 Not Detected -------- 1.23E+07 
ZN-65 Not Detected -------- 1.28E+05 
ZR-95 Not Detected -------- 6.40E+10 



• 
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'* 
'* 
'* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program 

Quality Assurance Report 

* 
* 
* 

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

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

6-29-95 7:33:29 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50049502 

1.00 
11-01-90 

6-29-95 

Each 
12:00:00 

7:14:54 
600 seconds 
606 seconds 

PM 
AM 

Parameter Mean lS Error New Value < LU : SD : UD : BS : 

AM-241 Activity 9.773E-02 3.462E-03 9. 854E-02 < 
6~(( e;J= > 

CS-137 Activity 6.972E-02 2.449E-03 7.1l5E-02 < > 

C0-60 Activity 7.70lE-02 2.552E-03 7.732E-02 < > 

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

Reviewed by: 
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SMO ANALYTICAL DATA ROUTING FORM 

' ...- -- :J1 ..--
Project Name: I PJ· t:X'x«'I)S \-<"" 

SNL TaskLeader: \}\ (\er: 
SMO Project Coordinator: ] , , ·, =t-n=i= 
ARCOC 

D3]'1S" 

O)'""Al 

b?Ll22 

Lab 

Date Results Received: 

']1 IS"' 

,, 

Preliminary: ______ _ 

Sample Ship Date: ~ 
: 

1\ 1'1 ('i5" 
'1t\cl9.s

SCCfSls,() 

Lab!D 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: _______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date ofPreliminary 
Notification: 

Date of Final 
Transmittal: 

Traf)smined By: 

Comments: 

Reviewer: --------
Signature: _______ _ 

Person 
Notified: ________ _ 

~~~-s_m_in_e_d -+t0~:..L...:·p'--"'~6o(_;:::::__ 

4Jftrl Filed In 
Record Center: 

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



• •• • ANALYSIS REQUEST AND. CHAIN OF CUSTODY 
S""tPt> ...r z_s--

PAGE _j_ OF_,_ 

iODI·C..OC l'lli) AR/COC-L~:_037 15_ --·-
~~P·· No.IM•i•s•op: l~L /13'11-.-... -?· t'~i;;~.l4re1h,~~r~Ji!!r~,·· ~~~~~~~. I, , P·~·m•,t•• ~ M~tho~ n.~ue•,••d, ,I 
Oj8Cifhsk Managot: ~· l'l.lltr !H: F!~~ .I I> c,rrlor/WoyjJiqNo·ll . . '· .•. I ' (lit I) . . . . . " ' . . ... -

Ptojecl Name:T"' ~!!'4Pt11:~'\ . ~ lab Conlact: A~! [ _, _______ -·-· _ 
lecord Cenlor Code: I!~ f30~ .. !8~if( f4; lab Daslinalion: l-f!S'" ·-··-·· ···-· ___ . _ BiHio:s-taNIIillNIIm it1 

logbook Rei No: 0 13.3 _ . . . . . .. .. SMO Conlac"Phone: ~.~!let C ·~ !'fc:~ .. '-li\11/'C~· 61· Slflllie S.vim 01101'11111f11 
. '-' r.o. au saoo us 0154 u 

SMO Roleronca No.: C fco,1 ___ . _. Sand Re or I lo SMO . P..~~~~-_}~~~ hft!L. .,.......,.,., Nl.tl11150154 t 
location Tach Area ovtSidt t1-l . . Refereoce LOV favaUable at SMO) '1 

~ 0 • 
• , 1• g' ~ Z Container !j r 

"'!!!!!!!!ll...:::=~:::::l=~,.-JR!!!o~o~m!..o\lt=:=~s='"'===---1·;: ·- $ " "If" .! 1i 
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************************************************************************* 
* Sandia National Laboratories . * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-11-95 4:25:44 PM * 
************************************************************************* 

: Analyzed by:~ "-J~-z- If C Reviewed by: ~ 747-/~ 1 : 
****************~*~*****~*~*J**********************~*'****!~*********** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

Comments: 

D.MILLER/D.BISWELL (7582/SMO) 
022956-05 
50052501 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

895.000 
7-10-95 
7-11-95 

LAB02 

gram 
10:00:00 AM 

3:50:26 PM 

1800 seconds 
1801 seconds 

** ** *'** ** * ** ** ** *** ****'**'* ********** * * **''*'***** *** * **** **** **'* ** * * ** * *'* ** * 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
---------- ------------- ----------- -------------

U-238 Not Detected -------- 4.77 
.. _ TH-234 Not ·Detected -------- 1.11 

·· : .. u.-.234 Not Detected -------- 1. 87E+01 
·: ··n-~226 1:36 7.05E-01 1.03 

PB-.214 6 .·62E- 01 l.35E-01 1.19E-01 
BI-214 S.OSE-01 l.OOE-01 7.84E-02 

.PB-210 Not Detected -------- 4.49E+02 

TH-232 6.50E-01 2.26E-01 2.79E-01 
RA-228 4.80E-01 l.94E-01 2.45E-01 
AC-228 6.65E-01 L63E-01 1.42E-01 
TH-228 Not Detected -------- 1.13 
RA-224 Not Detected -------- 6.15E-01 
PB-212 6.17E-01 l. 34E- 01 5.82E-02 
BI-212 6.81E-Ol 3.78E-01 5.36E-01 
TL-208 6.01E-01 1.26E-01 9.06E-02 

U-235 Not Detected -------- 3.38E-01 
TH-231 Not Detected -------- 8.38E-01 
PA-231 Not Detected -------- 1.57 
AC-227 Not Detected -------- 2.43 
TH-227 Not Detected -------- 5.08E·Dl 
RA-223 Not Detected ------·- 2.87E·Ol 
RN-219 Not Detected -------- 4.03E-01 
PB-211 Not Detected -------- 8.99E-01 
TL-207 Not Detected -------- 2.13E+01 

AM-241 Not Detected -------- 7.95E-01 
PU-239 Not Detected ---·---- 4.01E+02 
NP-237 Not Detected ........................ 5.35E-01 
PA-233 Not Detected -------- 8.44E-02 
TH-229 Not Detected -------- 4.00E-01 



[Summary Report] - Sample ID: 50052501 

Nuclide Activity 2S Error MDA -(pCi/gram) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -------- 4.31E-02 
AR-41 Not Detected -------- S.66E+03 
BA-133 Not Detected -------- 9.06E-02 
BA-140 Not Detected -------- ~.65E-0~ 
CD-~09 Not Detected -------- ~. 85 
CD-~15 Not Detected -------- ~.44E-O~ 
CE-139 Not Detected -------- 4.4~E-02 
CE-14l Not Detected -------- 8.07E-02 
CE-144 Not Detected -------- 3.49E-01 
C0-56 Not Detected -------- 5.27E-02 
C0-57 Not Detected -------- 4.40E-02 
C0-58 Not Detected -------- 4.43E-02 
C0-60 Not Detected -------- 5.54E-02 
CR-51 Not Detected -------- 3.27E-01 
CS-134 Not Detected -------- 7.21E-02 
CS-137 Not Detected -------- 4.95E-02 
CU-64 Not Detected -------- S.66E+Ol 
EU-152 Not Detected -------- 3.75E-01 
EU-154 Not Detected -------- 2.65E-01 
EU-155 Not Detected -------- 2.06E-01 
FE-59 Not Detected -------- 1.10E-01 
GD-153 Not Detected -------- J...SSE-01 
HG-203 Not Detected -------- 4.34E-02 
I-131 Not Detected -------- 4.81E-02 
IN-J..15m Not Detected -------- 1.03E+01 
IR-192 Not Detected -------- 4.08E-02 
K-40 J...62E+Ol 2.37 4.6~E-01 e) LA-J..40 Not Detected ----·--- 8.48E-02 
MN-54 Not Detected -------- 4.95E-02 
MN-56 Not Detected -------- 1.71E+02 
M0-99 Not Detected -------- 4.95E-01 
NA-22 Not Detected -------- 6.68E-02 
NA-24 Not Detected -----·-- 1.97E-01 
NB-95 Not Detected -----·-- 2.92E-01 
ND-J..47 Not Detected -------- 3.18E-01 
NI-57 Not Detected -------- ~.33E-OJ.. 
BE-7 Not Detected -------- 3.61E-01 
RU-J..03 Not Detected -------- 4.12E-02 
RU-J..06 Not Detected ...................... 4.03E-OJ.. 
SB-122 Not Detected -------- 7.95E-02 
SB-l24 Not Detected ----·--- 4.51E-02 
SB-125 Not Detected -------- 1. J..6E- OJ.. 
SC-46 Not Detected -------- 8.03E-02 
SR-85 Not Detected -------- 5.28E-02 
TA-182 Not Detected -------- 2.38E-01 
TA-l83 Not Detected -------- 8.16E-OJ.. 
TE-132 Not Detected -------- 5.26E-02 
TL-201 Not Detected -------- 3.16E-01 
XE-133 Not Detected -------- 2.78E-01 
Y-88 Not Detected -------- 4.06E-02 
ZN-65 Not Detected -------- 1.53E-OJ.. 
ZR-95 Not Detected -------- 8.90E-02 

• 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 7-11-95 5:39:37 PM ·* 
************************************************************************* 

-: Analyzed by: ./'?v --.1-v.lt,- Reviewed by:~~ 71(-;,.jfr : 
****************~~******~/*l***********************~~***';************ 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/D.BISWELL (7582/SMO) 
022957-05 
50052502 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

822.000 
7-10-95 
7-11-95 

LAB02 

gram 
11:15:00 AM 

5:06:41 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.39 
TH-234 6.64E-01 3.95E-01 7.90E-01 
U-234 Not Detected -------- 1.98E+01 
RA-226 1.47 7.11E-01 1.02 
PB-214 7.21E-01 1. 37E- 01 9.93E-02 
BI-214 6.24E-01 1.16E-01 7.82E-02 
PB-210 Not Detected -------- 4.95E+02 

TH-232 5.76E-01 2.53E-01 3.49E-01 
RA-228 6.71E-01 2_.58E-01 2.13E-01 
AC-228 Not Detected -------- 3 .13E-01 
TH-228 6.07E-01 3.37E-01 7.31E-01 
RA-224 Not Detected -------- 7.23E-01 
PB-212 7.09E-01 1.46E-01 6.89E-02 
BI-212 7.49E-01 4.43E-01 6.43E-Oi 
TL-208 5.88E-01 1.32E-01 l.l2E-01 

U-235 Not Detected -------- 3.80E-01 
TH-231 Not Detected -------- 9.60E-01 
PA-231 Not Detected ·------- 1. 74 
AC-227 Not Detected -------- 2.82 
TH-227 Not Detected -------- 5.74E-01 
RA-223 Not Detected -·------ 3.25E-01 
RN-219 Not Detected -------- 4.39E-01 
PB-211 Not Detected -------- 9.95E-01 
TL-207 Not Detected -------- 2.27E+01 

AM-241 Not Detected -------- 9.45E-01 
PU-239 Not Detected -------- 4.25E+02 
NP-237 Not Detected --·----- 6.08E-·01 
PA-233 · Not Detected -------- 9.57E-02 
TH-229 Not Detected ----·--- 4.49E-01 



[Swmnary Report] - Sample ID: 50052502 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 5.09E-02 
AR-4~ Not Detected -------- 6.00E+03 
BA-~33 Not Detected -------- 9.84E-02 
BA-~40 Not Detected -------- 1.98E-01 
CD-109 Not Detected -------- 2.00 
CD-115 Not Detected -------- 1.56E- 01 
CE-139 Not Detected -------- 4.9~E-02 
CE-141 Not Detected -------- 8.9~E-02 
CE-144 Not Detected -------- 3.79E-01 
C0-56 Not Detected -------- 5.70E-02 
C0-57 Not Detected -------- 4.73E-02 
C0-58 Not Detected -------- 5.43E-02 
C0-60 Not Detected -------- 6 .llE-02 
CR-51 Not Detected -------- 3.86E-01 
CS-134 Not Detected -------- 7.93E-02 
CS-137 Not Detected -------- 5.96E-02 
CU-64 Not Detected -------- 5.54E+01 
EU-152 Not Detected -------- 3.85E-01 
EU-154 Not Detected -------- 2.79E-01 
EU-155 Not Detected -------- 2.23E-01 
FE-59 Not Detected -------- 1.25E-01 
GD-153 Not Detected -------- 1. 76E-01 
HG-203 Not Detected -------- 4.76E-02 
I-13~ Not Detected -------- 5.21E-02 
IN-~~5m Not Detected -------- 1.12E+01 
IR-~92 Not Detected -------- 4.48E-02 
K-40 1.96E+01 2.83 4.45E-01 -) .. Lli.-:140 Not Detected -------- 8.80E-02 
MN-54 Not Detected -------- 5.85E-02 

. MN-56 Not Detected -------- 1.86E+02 
M0-99 Not Detected -------- 5.50E-01 
NA-22 Not Detected -------- 7.13E-02 
NA-24 Not Detected -------- 2.18E-01 
NB-95 Not Detected -------- 3 .31E-01 
ND-~47 Not Detected -------- 3.5~E-01 
NI-57 Not Detected -------- 1.48E- 01 
BE-7 Not Detected -------- 4.04E-O~ 
RU-~03 Not Detected -------- 4.50E-02 
RU-~06 Not Detected -------- 4.BOE-O~ 
SB-~22 Not Detected -------- 8.20E-02 
SB-~24 Not Detected -------- 4. 71E- 02 
SB-~25 Not Detected -------- 1. 24E- 01 
SC-46 Not Detected -------- 8.55E-02 
SR-85 Not Detected -------- 5.88E-02 
TA-182 Not Detected -------- 2.52E-01 
TA-183 Not Detected -------- 9.70E-01 
TE-132 Not Detected -------- 5.53E-02 
TL-201 Not Detected -------- 3.47E-01 
XE-133 Not Detected -------- 2.99E-01 
Y-88 Not Detected -------- 4.22E-02 
ZN-65 Not Detected -------- 1.70E-01 
ZR-95 Not Detected -------- 9.12E-02 



• 

-

*****************•******************************************************* 
'* Sandia National Laboratories . '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* 7-12-95 6:15:51 AM ·'* 

~:;;;;;;;;:;;;:~:::~~:::::::;;;;;;;;:;;;:~:;~~t;~:::::~ 
Customer D.MILLER/D.BISWELL (7582/SMO) 
Customer Sample ID 022958-05 
Lab Sample ID 50052503 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

835.000 
7-10-95 
7-12-95 

LAB02 

gram 
1:15:00 PM 
5:43:25 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.15 
TH-234 Not Detected -------- 1.15 
U-234 Not .Detected -------- 1.86E+01 

·.·RA-226 1.70 8.5BE-01 1.26 
.. PB-.2;l.4 7.39E-01 1. 35E- 01 8.02E-02 

BI-214 5.39E-01 1.11E-01 9.68E-02 
PB-210 Not Detected -------- 4.86E+02 

TH-232 6.64E-01 2.16E-01 2.49E-01 
RA-228 5.43E-01 3.34E-01 2.36E-01 
AC-228 Not Detected -------- 3.0BE-01 
TH-228 6.16E-01 3.21E-01 7.01E-01 
RA-224 Not Detected -------- 6.34E-01 
PB-212 7.13E-01 1.44E-01 6.36E-02 
BI-212 8.59E-01 3.63E-01 4.55E-01 
TL-208 6.10E-01 1.47E-01 1.46E-01 

U-235 Not Detected -------- 3.78E-01 
TH-231 Not Detected -------- 9.08E-01 
PA-231 Not Detected -------- 1. 71 
AC-227 Not Detected -------- 2.70 
TH-227 Not Detected -------- 5.59E-01 
RA-223 Not Detected -------- 3.26E-01 
RN-219 Not Detected -------- 4.26E-01 
PB-211 Not Detected -------- 8.87E-01 
TL-207 Not Detected -------- 2.04E+ci1 

AM-241 Not Detected -------- 8.36E-01 
PU-239 Not Detected -------- 4.52E+02 
NP-237 Not Detected ........................ 5.56E-01 
PA-233 Not Detected -------- 9.09E-02 
TH-229 Not Detected ·------- 4.02E-01 



[Summary Report] - Sample ID: 50052503 

Nuclide Activity 28 Error MDA e (pCi/gram) 
-·-------- ------------- ----------- -------------

AG-llOm Not Detected -------- 4.76E-02 
AR-41 Not Detected -------- 2.99E+05 
BA-.133 Not Detected -------- l.OOE-01 
BA-140 Not Detected -------- l.65E-Ol 
CD-109 Not Detected -------- 1.83 
CD-115 Not Detected -------- l.66E-Ol. 
CE-139 Not Detected -------- 4.69E-02 
CE-141 Not Detected -------- 8.64E-02 
CE-144 Not Detected -------- 3.90E-Ol 
C0-56 Not Detected -------- 5.44E-02 
C0-57 Not Detected -------·- 4.68E-02 
C0-58 Not Detected -------- 4.69E-02 
C0-60 Not Detected -------- 5.48E-02 
CR-51 Not Detected -------- 3.66E-Ol 
CS-134 Not Detected -------- 7.74E-02 
CS-137 Not Detected -------- 5.15E-02 
CU-64 Not Detected -----·-- l.04E+02 
EU-152 Not Detected -------- 4.14E-Ol 

· EU-154 Not Detected -------- 2.69E-Ol 
EU-155 Not Detected -------- 2.20E-Ol 
FE-59 Not Detected -------- l.lOE-01 
GD-153 Not Detected -------- l.64E-Ol 
HG-203 Not Detected -------- 4.38E-02 
I-131 Not Detected -------- 4.79E-02 
IN-115m Not .Detected -------- 5.36E+01 
IR-192 Not Detected -------- 4.30E-02 
K-40 l.33E+Ol 2.00 4.47E-Ol e LA-140 Not Detected -------- l. OSE- 01 
MN-S4 Not Detected -------- 5. 69E-02 
MN-56 Not Detected -------- 3.06E+03 
M0-99 Not Detected -------- 5.63E-Ol 
NA-22 Not Detected -------- 6.44E-02 
NA-24 Not Detected -------- 3.0lE-Ol 
NB-95 Not Detected -------- 3.47E-Ol 
ND-147 Not Detected -------- 2.90E-01 
NI-57 Not Detected -------- l.53E-Ol 
BE-7 Not Detected -------- 3.61E-Ol 
RU-103 Not Detected -------- 4.21E-02 
RU-106 Not Detected -------- 4.35E-Ol 
SB-122 Not Detected -------- 9. 04E- 02 
SB-124 Not Detected -------- 4.87E-02 
SB-125 Not Detected ....................... l.20E-Ol 
SC-46 Not Detected -------- 7.98E-02 
SR-85 Not Detected -------- 5. 77E- 02 
TA-182 Not Detected -------- 2.35E-Ol 
TA-183 Not Detected -------- 9 .llE- 01 
TE-132 Not Detected -------- S.SSE-02 
TL-201 Not Detected -------- 4.00E-Ol 
XE-133 Not Detected -------- 3.45E-Ol 
Y-88 Not Detected -------- 4.73E-02 
ZN-65 Not Detected -------· 1.63E-Ol 
ZR-95 Not Detected -·------ 8.98E-02 

• 



• 

• 

•*****•************************************•***********************•***** 
* Sandia National Laboratories . * 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 6:52:53 AM * 
************************************************************************* 

.: Analyzed by: /}-y-· · ln/fr Reviewed by:~ 7/(). ~} : 
*****************~~****]'~*~~*********************~~***~:*t:********* 
Customer D.MILLER/D.BISWELL (7582/SMO) 
Customer Sample ID 022959-05 
Lab Sample ID 50052504 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

861.000 
7-10-95 
7-12-95 

LAB02 

gram 
1:55:00 PM 
6:20:21 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.16 
TH-234 1.36 7.40E-Ol 9.79E-01 
U-234 Not Detected -------- l.84E+Ol 
RA-226 1.19 8.64E-01 1.34 
PB-2).4 7.85E-Ol 1.54E-01 1.28E-01 
BI-214 5.9l.E-01 1.17E-01 9.78E-02 
PB-210 Not Detected -------- 4.59E+02 

TH-232 5.70E-01 1.99E-01 2.40E-01 
RA-228 5.87E-01 2.27E-Ol 2.00E-Ol 
AC-228 8.95E-Ol 1.92E-01 1.27E-01 
TH-228 7.12E-01 3.42E-01 7.53E-01 
RA-224 1. 89 4.66E-01 5.92E-01 
PB-212 7.14E-01 l.42E-01 6.04E-02 
BI-212 6.49E-01 3.90E-01 5.65E-01 
TL-208 6.30E-01 l.43E-01 1.31E-01 

U-235 Not Detected ........................ 3.71E-01 
TH-231 Not Detected -------- 8.95E-01 
PA-231 Not Detected -------- 1.69 
AC-227 Not Detected ........................ 2.72 
TH-227 Not Detected -------- 5.46E-Ol 
RA-223 Not Detected -------- 3.10E-Ol 
RN-219 Not Detected -------- 4.32E-01 
PB-211 Not Detected -------- 9.96E-01 
TL-207 Not Detected -------- 2.11E+Ol 

AM-241 Not Detected ·------- 8.35E-01 
PU-239 Not Detected -------- 4.40E+02 
NP-237 Not Detected -------- 5.69E-Ol 
PA-233 Not Detected -------- 9.07E-02 
TH-229 Not Detected -------- 4.22E-01 



[SUimlary Report] - Sample ID: 50052504 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 4.~9E-02 
AR-4~ Not Detected -------- 3.~2E+05 
BA-133 Not Detected -------- 9.80E-02 
BA-HO Not Detected -------- 1.57E-01 
CD-109 Not Detected -------- 1.91 
CD-115 Not Detected -------- ~.64E-0~ 
CE-~39 Not Detected -------- 4.52E-02 
CE-141 Not Detected -------- 8.55E-02 
CE-~44 Not Detected -------- 3.76E-01 
C0-56 Not Detected -------- S.llE-02 
C0-57 Not Detected -------- 4.63E-02 
C0-58 Not Detected -------- 4.7~E-02 
C0-60 Not Detected -------- 5.54E-02 
CR-51 Not Detected -------- 3.57E-0~ 
CS-134 Not Detected -------- 7.78E-02 
CS-137 Not Detected -------- 4.85E-02 
CU-64 Not Detected -------- 1.~2E+02 
EU-~52 Not Detected -------- 3.68E-O~ 
EU-~54 Not Detected -------- 2.57E-01 
EU-155 Not Detected -------- 2.14E-01 
FE-59 Not Detected -------- ~.07E-01 
GD-153 Not Detected -------- 1.60E-Ol 
HG-203 Not Detected -------- 4.38E-02 
I-131 Not Detected -------- 4.55E-02 
IN-115m Not Detected -------- 5.24E+Ol 
IR-192 Not Detected -------- 4.30E-02 
K-40 l.42E+01 2.11 4.57E-Ol .) LA-,,140 Not Detected -------- 1.17E-01 
MN-54 Not Detected -------- 5.26E-02 

.. MN-56 Not Detected -------- 2.84E+03 
M0-99 Not Detected -------- 5.62E-01 

. NA-22 Not Detected -------- 6.55E-02 
NA-24 Not Detected -------- 3.41E-Ol 
NB-95 Not Detected -------- 3.42E-01 
ND-147 Not Detected -------- 3.08E-01 
NI-57 Not Detected -------- 1.64E-01 
BE-7 Not Detected -------- 3.58E-01 
RU-103 Not Detected -------- 4.41E-02 
RU-106 Not Detected -------- 3.92E-Ol 
SB-122 Not Detected -------- 9.08E-02 
SB-124 Not Detected -------- 4.88E-02 
SB-125 Not Detected -------- 1. 25E- 01 
SC-46 Not Detected -------- 8.34E-02 
SR-85 Not Detected ........................ 5.40E-02 
TA-182 Not Detected ...................... 2.44E-01 
TA-183 Not Detected -------- 9.09E-01 
TE-132 Not Detected -------- 5.94E-02 
TL-201 Not Detected -------- 3.58E-01 
XE-133 Not Detected -------- 3.38E-01 
Y-88 Not Detected -------- 3.83E-02 
ZN-65 Not Detected -------- 1.63E-01 
ZR-95 Not Detected -------- 8.68E-02 

• 



• 

• 

• 

************************************************************************* 
+ Sandia National Laboratories * 
* ' Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-9 5 8: 44: 2 7 AM *. 
************************************************************************* 

:Analyzed by: ~ -,1 l~r Reviewed by: ~.r 7fr-,!Jr : 
****************~#******!'~'**********************"~****'~*********** 
Customer D.MILLER/D.BISWELL (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50052505 

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

MIXED GAMMA STANDARD 
Liguia -
WMAR 

1.000 
11-01-90 

7-12-95 
LAB02 

Each 
12:00:00 PM 

8:30:43 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- -----------.-- ----------- -------------
U-238 Not Detected -------- 2.15E+04 
TH-234 Not Detected -------- 4.71E+03 

. U-234 .Not Detected -------- 1.16E+05 
RA:226 ·Not Detec.ted -------- 5.85E+03 
PB-214 Not ·<-Detected -------- 6.97E+02 
BI-214 Not Detected -------- 6.46E+02 

. PB-210 . Not . Detected -------- 1.08E+07 

TH-232 Not Detected -------- 2.03E+03 
RA-228 .Not :-Detected --------- 2.79E+03 
AC-228 Not Detected -------- 1.77E+03 
TH-228 Not Detected -------- 3.61E+04 
RA-224 Not Detected -------- 3.15E+04 
PB-212 Not Detected -------- 2 .87E+03 
BI-212 Not Detected -------- 2.55E+04 
TL-208 Not Detected -------- 5.41E+03 

U-235 Not Detected -------- 1.85E+03 
TH-231 Not Detected -------- 3.85E+03 
PA-231 Not Detected -------- 9.18E+03 
AC-227 Not Detected -------- l.61E+04 
TH-227 Not Detected -------- 2.28E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 2.88E+03 
PB-211 Not Detected -------- 8.41E+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 9.49E+04 1.70E+04 6.60E+03 
PU-239 Not Detected -------- 2.15E+06 
NP-237 Not Detected -------- 2. 73E+0'3 
PA-233 Not Detected -------- 6.22E+02 
TH-229 Not Detected -------- 2.03E+03 



[Summary Report) - Sample ID: 50052505 

Nuclide Activity 2S Error MDA .; (pCi/Eachl 
---------- ------------- ----·------ -------------

AG-llOm Not Detected -------- ~.80E+05 
AR-4~ Not Detected -------- ~.OOE+26 
BA-133 Not Detected -------- 5.47E+02 
BA-140 Not Detected -------- ~.OOE+26 
CD-109 3.56E+05 9.87E+04 1.BE+05 
CD-115 Not Detected -------- ~.OOE+26 
CE-139 Not Detected -------- 1.35E+06 
CE-141 Not Detected -------- 3.~4E+~8 
CE-144 Not Detected -------- 1.23E+05 
C0-56 Not Detected -------- 1.92E+09 
C0-57 8.2~E+03 7.66E+03 ~-2~E+04 
C0-58 Not Detected -------- 7.00E+09 
C0-60 7.39E+04 9.62E+03 5.~3E+02 
CR-51 Not Detected -------- 9.87E+21 
CS-134 Not Detected -------- 1.48E+03 
CS-~37 6.82E+04 8.8~E+03 5.38E+02 
CU-64 Not Detected -------- ~.OOE+26 
EU-152 Not Detected -------- 3.4~E+03 
EU-154 Not Detected -------- 2.24E+03 
EU-155 Not Detected -------- 2 .l3E+03 
FE-59 Not Detected -------- 3.62E+14 
GD-153 Not Detected -------- ~.05E+05 
HG-203 Not Detected -------- 3.17E+13 
I-13~ Not Detected -------- ~.OOE+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected -------- 2.79E+09 
K-40 Not ,·Detected -------- ~.69E+03 • LA-140 Not ·Detected -------- ~.OOE+26 
MN-54 Not Detected -------- 1. 77E+04 
MN-56 .. Not- Detected -------- ~.OOE+26 
M0-99 Not Detected -------- l.OOE+26 
NA-22 Not Detected -------- 8.06E+02 
NA-24 Not Detected -------- 1.00E+26 
NB-95 Not Detected -------- ~.OOE+26 
ND-147 Not Detected -------- ~.OOE+26 
NI-57 Not Detected -------- ~.OOE+26 
BE-7 Not Detected -------- ~.60E+13 
RU-103 Not Detected -------- 4.6BE+15 
RU-106 Not Detected -----·-- 7.61E+04 
SB-122 Not Detected -------- l.OOE+26 
SB-124 Not Detected -------- ~ .13E+ll 
SB-125 Not Detected -------- 3.39E+03 
SC-46 Not Detected -------- 6.69E+08 
SR-85 Not Detected -------- 3.17E+10 
TA-182 Not Detected -------- 4.16E+07 
TA-183 Not Detected -------- ~.OOE+26 
TE-132 Not Detected -------- ~.OOE+26 
TL-201 Not Detected -------- ~.OOE+26 
XE-133 Not Detected -------- 1. OOE+26 
Y-88 Not Detected -------- 1.34E+07 
ZN-65 Not Detected -------- 1.23E+05 
ZR-95 Not Detected -------- 7.06E+10 

• 



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

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

Parameter 

7-~2-95 8:49:38 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50052505 

1.00 
11-0:1-90 
7-~2-95 

Each 
~2:00:00 PM 
8:30:43 AM 

600 seconds 
606 seconds 

Mean :lS Error New Value < LU : SD : UD : BS 
--------------- ----------- ------------
AM-24:1 Activity 9.744E-02 3.746E-03 9.487E-02 < 

CS-B7 Activity 6.967E-02 2.428E-03 6.8:19E-02 < 

C0-60 Activity 7.69:1E-02 2.535E-03 7.425E-02 < 

> 

> 

··Flags Key: LU 
SD 
UD= 
BS = 

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

(Ab = 
(In 
(In = 
(In = 

Above I 

Investigate, 
Investigate, 
Investigate, 

Be 
Ac 
Ac 
Ac 

Below ) 
= Action) 

Action) 
= Action) 



SMO ANALYTICAL DATA ROUTING FORM 

. (.t:'~r 
Project Name: 1 f:s 1.- 1 .I -
SNL TaskLeader: :1\i \\tC 

\ \ c 

SMO Project Coordinator: ?.,;~ 
ARCOC 

0?21E9 

C7YJ~5' 

Lab 

Date Results Received: 

'11 {'5 

{ I 

Preliminary:. ______ _ 

Case Number: 3~00 

Org!Mail Stop: '15 'B ~- I \ Y1( 

Sample Ship Date; 'J \I:+ \ccs
'llll lcrs-

LabiD 

s-cp5%' 

c;;-C6S3? 

Corrections Requested From Laboratory: ______ Requestor:. ____ -'--

Date Corrections Received: _______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

Reviewer: --------
Signature: _______ _ 

Person 
Notified: ------------
Transmitted =D, \) 
To: I e'l 

Filed In 
Record Center: 

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



• ANALYSIS REQUEST AND G.N OF CUSTODY PAGE _J _OF_/_-

L:bJ785 
'Cpl. No./Mail Stop: J~e.z/ r~4."+--~---·.·--.. ~.-~,;;~~~~j;~~hia'jl'l{~~.t;~~~;.;.:Y#.!1.fii'!l;!;, CmiiiCI No.: WA- Parameter & Method Requested I 
oject/Task Manager: p.f\1'•111./ LH. ~~~~~-- . Z ·drrlar,W~\mill ~~)f~ ;~l- :W~C ;~. · ~:· ·:·._ Case No: 

36~'/oO I 
Project Name: \-'\-1 'oil ~lf(~!l 1) Lab Contact: ~ir\i( /'1,____ __ .... _ SMO Autlwifilim:~ 1.\J. ' 

lecord Cencer Code:A f)S ~l. fit _:t .. 'f' _ Lab Destination: ""#4/~. ...... .. .... . . .. . Bill to: S.Oo Naciooal lobordt.t1fs 
Logbook Ref No: () ~~~- .. _______ ___ __ SMO Contact/Phone:ll '\11ot('}(cLc~l:tt/8rf" ~ 1- Sc~is Services Oep101meo1 

. P.O. Bo1 5800 MS 0154 :S: 
;Mo Reference No.: CfOQ8'l ... ... . ... __ .. Send Rc orllo SMO ~~~ tfc.L~ (1~... .. . Allup!!IJJe. NM 87185·0154 j: 
Location I Tech Area ovtSirJc: iA -I . . Reference LOV (available at SMO) l/) 

~ 0 ~ 

A... •,) g> ~ Z Container g ~ 
3uilding @Cj fo 1- Room VUI'SI ~ '2 ·- S ~ ·~ -o ., ~ 

c iii iii c. ~ _g D. b" lab 
. ER Sample ID or ·g, ~ a: Datemme Sample ... Preser- E = ~ E ~ ..0 sample 

Sample No. · Fracuon Sample Location Detail ,8 o w Collected Matrix Type v olum vative ~ 8 ::t :1- ID 

-z.l'l... 'l 6 I - o 5"~ot6--&f-QSO-<g;-s fr 1'16 lAVfS'-i:.zD .f- l---lr.l--l~~-t---.::I~I,Pot_::+c:'--+-J6-l.-..f~.=.f--I,K:-+-l-l-l-l-l-l---ll--ll--ll-:---l 
2. ~ 'r 6 z.- 0 I> fi016-6P-o&/-t:011-.S r''l'" 10:1s- \( .. 
1.IL ql'l3- ol5110'7,-61l-~Z.-OC7f-~ 1"'1' 11:oo •-~-~ x- , 
---4-+-+-:-· 1---- -1-lf--1---t-·1---J--1--t--1---1-
'2. 2. 'l 6 15' - 0 S' TJOff6-6P-OS3-oo6-:S Cf'S '' ll:'(o X 
--l--1--l-l-l-+-t-:-l-'----'--------f--'--'--I-I---J--II----+--I-I--I---I--I~I---f-- -· - -1-lf---1-- --1"-1--1--1- ~-1--1-~ 1-:---l 
2. 2 R ~ ~ - o 5 l1o16-6p-osq-oof-:S 11' '~ 'It 1 v: o5 ~It ' ,, ,It 1 ,if 'X .. 

- . 
' 

I - , . 

MMA 0 Yes ~No Ref. No. ·s~~.~~~~ .. Tra .. c~klng.·11":l't~r '"' ;··
1
'·!·1 

'
1
': Speciallnstructlons/OC Requirements Abn'ormai ·•.• 

• .ll,-'?~t~;~~~~fe'!'lhi~M1ddt~vf~ -~ =i,"~'s- •r · • Condltlo.ns Of'! 
ample Disposal. ~Return to Client 0 Disposal by lab ·iEntered'lif\.i\"l~JI ~u;. !·r·l,dl•••·;•l• Receipt"'. ·" 

urnaround Time ~Normal 0 Rush Required Report Date · "l'qc~-w~~::·~~-~~~f."'··•?': ··, il .' ·: :. 

ample !Jivme Sianature llnit I Comp_a!U'LQm.anintion •" ". " 
earn flcet«t~lv Sltlfit.t "'ru~,., .. de. ,,;~ l11U-I!t tol/'/1tt"l.. ... · ' .. 
I embers lf~ia. C-.D htu" ~ .ru..u ~ 'b '~ .J I ~ Z.. · .. •. 

, / ' ··•' 
Relin_quish~d ~~/.ff Org. ~"t_ ____ Oate !/{(19f' !ime j5"[.J ~- Re~~nquished by _ "- . "'" ... Oru.·.. . Date Time 

~·~~iv~~~ " .-:::.~.}!!~·~o_?~J--.~~~i_:JL:~"'!'/~f.J .. ~~~c~i~db~- . __ --------·--· ·-"--~'~·- _ ....... "_?ate_ " T1me 

~·>~-'-~Y . . T~e~ii'a . .29.J ~~~Lt-J~Y~::J:? S. Re~;,qui~h_ed by ______________ ···-· org.. .. ~·•• Time 

~;,i~~~~!d~:" · ---~.--·:u·--~~~:ft;?J!f~~~;~tJ~~:::1~}fo ~-~:~~~~~:;Idby ___ .. ____ ·_ ~-~·- ~ .. :: ." .. -;:r . · ~:-:: -- ~::: 
Received by ;;:1/'Z,/..:;:;:;-nrg~') 'J/fJat'i..}~ ..J9("'Ho/~ _:Iff 6. Received by Org. Oato Time 

UITr' --~ --- -- ~ - -----1pany 
Return to SMO laboratorY. Copy 



- .. -- ·-- -

'IJ/ ANALYSIS RI;QUEST ANQ. CHAIN t OF .CUSTODY PAGE _1_. _ OF_/ __ 
. -..... 

03785 
Dept. No./M~il Stop: '1';-H<: /r: 4 =l .... . .... Date sa.l.pliis'sh\ppeit~ lo "'.";r;:. -;;7 ... ·:# ~ 7)1i!t: ,, .Cootncl No.: ~/)4. ·I Parameter & Method Requested I 

ProjectffaskManager: /) 1\1':11_~/!-H. tf.-<1'.... CarrierNVaybiiiNo.:..:... __ -~~~----'- CasoNo.:_:. ~~'10() I I I 
Project Name: 1-\_-r·.,Jd •ri\Jt'":_/fll1«-:;<• 1) lab Contact: At'YI,( /1, .. _ SMOAo~lmrilllion:\'l.~u.\'1. 

Record Center Code:A.Of l~n~ fl\.. ;>·I I' "'t lab Destination:' 1i/{ . 1 
•• •• Billlo:Sao<lal/atiooallaboxoh!rlls 

logbook Ref No: 0 13 3 . . . SMO Contaci/Phone: fl. ''(1•t <J' J'f<L~t ..,~,I :,J/'31':. -o;;6 ~ &.,Pier Services Department 
. J. P.O. Box 5800 MS 0154 '-

SMO Reference No.: C fOO S'l Send Re ort to SMO Dd,Pt'!_ILffct !.-d,-•.k•J ... _: .. .- . Albuquerque, NM 87185·0154 ~-
l . ~ 

ocat10n Tecr Area c,JIS;r)t' TA- 1 ··. Reference LOV (available at SMO) 
- 0 <:r ~ 

. gt LL z Container c ~ 
Building 'l'l', 1 'i{o l Room QUf. S iJ« ·;: .E a ' ' . 41 .g '1::1 ., ;.~ 

c .;i iii a u 0 0. t:;- Lab 
Sample No .. Fraction ER Sample ID. or . ·;:;, ~ o:: Date/Time Sample Type Vr lum• Pre~er- E ~ 1j E 8. '-6 Sample 

Sample Locatton Detail d! a w Collected Matrix 0 
· .. vallve ~ 8 :a; Jl ~ ID 

0 z. '1. 7 6 I - o S 1107~ -t-(l-o~-<Y>';- s 7' ·76 111111~ -~:::C S P ~./ Pot ~ 6- ::ill >< ' 
~~- ~ . . 
oz. '76 z.. o, ttor.s-cr-o-;l-0?<1-s r'r· /Ots '< 
--- - r- -+--+--+-f--- _,_ -1---
0'2.1...963 OS"ft01~-6P·o~2-~-'> ]-''{{' lt:OO )< , 
1--l-11--1-\--1- -- -- ---- -· • Ia 2 2. '1 6 5 0 ~ TI016-6('-o';,~-CXJ6·S rs·· 12:1(0 X 
~~ -f-- ---I----------\----
~~2Z_1~6,_CSyiD'l'6-£i.P-OSI(-DoF>f1' '-~ '~ /'(O' ',v·' ..... ~"'it V '-V'X --------1-'---

- . r-- -- - -+--1--lf--:--1--1---
- ; ., ·I ;· ; I , .. 

-+-1--+-1-1-1- --t--t---------1---1--1------1----- -- -- -- --·-- --·-- -- -· ---

- I -• 

--- ---- - -!---· -"---·-- --1'-"---

RMMA 0 Yes 18No Ref. No. · · · Sa~pla T~ai::kln~,·.· '"'' ~ ··~ :•:· : ·: .· Speci.allnstructions/OC Requirements Ab~or'!'ai' ·,· . 
• · ·Date Entered ·rmm/dd/yyf'-' ''·Z/vl• ·I- '· · · · Con~Jttons on 

Sample D1sposal ()lReturn to Client 0 Disposal by lab. Entered.'liy: " ·-'' ~~ "·' · '• ,.\ •· •!. Racatpt ·'·' 

Turnaround Time ~Normal D Rush ~equired Report Date · -l·6c i~lis1.':'· 1 ~' ,.,. · • ..• • 

Sample ll.i!m" I Si maiL re -4l\L J&m12.aD'lillmanill!..,tio...,n.__~1 
T l1o:t1flte~v SIN.;•1. }f-t.d.t~..vv .J(-;~ J t.1 n <oip/-is,n_ 
.:::::bers -,, lh,Q. (,(,j\a / I{ ; H ... .L .,qal-r.-t 1 '(, _r. ""rL~ J ~;s··--!1Z.. . · 

' I 

1. Relinquished by JI!I-4]}./;U,ff >. _ ,,:,~ Org. ]':.?.?.. . Date '-j,dl~ Time;-;-'/ J 4. Relinquished by Org. Dale Time ' 

1. Receive~b_v-_:...,..;< // :7..-:;-~, .:!.rg. ft. •II) 7')1 J Daty-/1-J)Time /'ir-s I 4: Received by ... . . ..... ... . . . Org. Dale Time I 

~- Relinqtils~b~~:-,_../ /,/~~-~or~-tl .J2] ?~l~.('-I/.:J_?ime/_0·') / 5. Relinquished hy .. .. . Org. Date Time 

2. Recei~ed by..--~,:' / - . . Org. 5fl' {77/l- Date 7/t t/ 1 f Time j{, 5 7 5: Received by Org. Date Time 

~-Relinquished b //.,./ /,Org. J/1' t-, 7/1' Date "7/11 /) 1 Time /.) J (J 6. Relinquished hy _ . . ... ... Or g. Dnte Time I 

3.Receivedby__?·:-:;?/ //". /_../,~-·Org.:f/Jo]'f/IDal")~~-?-/<-TimY<1/J 6.Receivedby Org. Date Time _ 

VHITE --To A6iompanv Samples, 
Laborato.y 

BLUE- To Accompany Samples, 
Return to SMO 

. YELLOW- SMO Suspense Copy 

-
. PINK- Field Copy 

• 



•

caliUIIal LdUUICHOIIIHI 

h .. d n Protection Sample Diagnostics 

Organization: -=1-S(S"l 

Project Location: t.A·- I 
Phone: ~'{~..OC6l-

Dale Results Neede'd: '7-/3 -}.; 
Suspect Isotopes: 

'03=/fl~ 

Requested Analysis 

Ol.'-'f6) -os-
0z-t'166-os-

LCJ 

·e 

LIMS Login--------

Results Faxed _...;_---,.----'-

Refinquishedg(7~~~/l?iiite/ 7-)/- 2'(:'-Time /0 5'~ 1 Date 7/ub) Time 

Refinquishedby ·~ Date 7ft7/fJ Time_ /)70 at 7"1:t-Z0fme 
) J 

/~57 
.)_,-.7c1 

Relinquished by Date Time Time ___ _ 
Relinquished by Date Time Received by Date Time ___ _ 



•• 



• 

• 

• 

*+*++++++++++++*****Y**************************++++++++++++*+++++T+++**** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 
* 7-~2-95 2:49:45 PM *·. 
************************************************************************* 

:Analyzed by: 'l.,; l ('_ J ..,/,3/9, Reviewed by:~ 711J,I..- : 
***************~~******~***************~~****I'********** 
Customer 

(./ 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
02296~-05 
5005330~ 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

692.000 
7-11-95 
7-~2-95 

LAB02 

gram 
8:20:00 AM 
2:~6:39 PM 

~800 seconds 
~80~ seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ---·------- -------------
U-238 Not Detected ·------- 5.91 
TH-234 Not Detected -------- 1. 0~ 
U-234 Not Detected ---·---- 2.23E+01 
RA-226 2.38 8.59E-0~ 1.13 
PB-2~4 8.22E-01 1. 60E-01 1. 2~E- 01 
BI-214 6.70E-01 1.34E-01 1.09E-01 
PB-2~0 Not Detected -------- · 5. 37E+02 

TH-232 6.75E-01 2.98E-0~ 4.1~E-01 
RA-228 7.31E-01 2-80E-01 2.39E-0~ 
AC-228 7.96E-01 2.12E-01 2.10E-01 
TH-228 Not Detected ------·- 1. 39 
RA-224 Not Detected -------- 8.03E-01 
PB·2~2 8.53E-01 1.77E-01 7 .49E- 02 
BI-2~2 1. 65 5.52E·O~ 6.32E-01 
TL-208 7.07E-01 1.66E-01 1.55E-01 

U-235 Not Detected -------- 4.17E-01 
TH-23~ Not Detected -------- 1. 03 
PA-231 Not Detected -------- 1. 93 
AC-227 Not Detected -------- 3.04 
TH-227 Not Detected -------- 6.58E-01 
RA-223 Not Detected -------- 3.5~E-01 
RN-2~9 Not Detected -------- 5.06E-01 
PB- 211 Not Detected -------- 1.12 
TL-207 Not Detected -------- 2.51E+01 

AM-241 Not Detected -------- 9 .47E-01 ,....,-/ ~ 
PU-239 Not Detected --·----- 5. 16E+02 ;:r,jJ.;4.u /::;j, Jj 
NP-237 G.G7E o: s&o::: o: :J.89E-0'1,«. ' I 
PA-233 Not Detected -------- ·l.OSE-01 
TH-229 Not Detected -------- 5.09E-01 



[Summary Report] - Sample ID: 50053301 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ---------- ------------- ----------- -------------
AG-llOm Not Detected -------- 5.07E-02 
AR-41 Not Detected -------- 7.01E+03 
BA-133 Not Detected -------- l.14E-01 
BA-140 Not Detected -------- 2.14E-01 
CD-109 Not Detected -------- 2.41 
CD-115 Not Detected -------- 1.78E-01 
CE-139 Not Detected -------- S.49E-02 
CE-141 Not Detected -------- 9.64E-02 
CE-144 Not Detected -------- 4.41E-01 
C0-56 Not Detected -------- S.76E-02 
C0-57 Not Detected -------- 5.43E-02 
C0-58 Not Detected -------- 5.84E-02 
C0-60 Not Detected -------- 6.41E-02 
CR-51 Not Detected -------- 4 .31E-01 
CS-134 Not Detected -------- 9.39E-02. 
CS-137 Not Detected -------- 5.86E-02 
CU-64 Not Detected -------- 7.42E+Ol 
EU-152 Not Detected ....................... 4.29E-01 
EU-154 Not Detected -------- 3.64E-01 
EU-155 Not Detected -------- 2.43E-01 
FE-59 Not Detected -------- 1.42E-01 
GD-153 Not Detected -------- 2.06E-01 
HG-203 Not Detected -------- 5.52E-02 
I-131 Not Detected -------- 5.44E-02 
IN-115m Not Detected ....................... 1.29E+01 
IR-192 Not Detected -------- 5.04E-02 
K-40 1.77E+01 2.61 4.52E-01 .J LA-140 Not Detected ....................... l. 34E- 01 
MN-54 Not Detected ....................... 6.28E-02 
MN-56 Not Detected ....................... l.92E+02 
M0-99 Not Detected -------- 6.16E-01 
NA-22 Not Detected -------- 8.64E-02 
NA-24 Not Detected -------- 2.68E-01 
NB-95 Not Detected -------- 3.75E-01 
ND-147 Not Detected ...................... 3.89E-01 
NI-57 Not Detected -------- l. 70E- 01 
BE-7 Not Detected -------· 4.62E-01 
RU-103 Not Detected -------- 5.10E-02 
RU-106 Not Detected -------- 5.54E-01 
SB-122 Not Detected -------- 9.78E-02 
SB-124 Not Detected -------- 5.79E-02 
SB-125 Not Detected -------- 1.49E-01 
SC-46 Not Detected -------- 9.41E-02 
SR-85 Not Detected -------- 6.72E-02 
TA-182 Not Detected -------- 2.77E-01 
TA-183 Not Detected -----·-- 9.72E-01 
TE-132 Not Detected -------- 6.46E-02 
TL-201 Not Detected -------- 4.02E-01 
XE-133 Not Detected -------- 3.42E-01 
Y-88 Not Detected -------- 4.35E-02 
ZN-65 Not Detected ---·---- l. 81E- 01 
ZR-95 Not Detected -------- l. 04E- 01 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 3:28:57 PM ... -

;*::::::::*:::~****~*~*:**~i:*;:***::::::::*:::~**;*i;;i;;:****: 
**************~~*******~****************~****~~: ............ .. 
Customer v D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022962-05 
Lab Sample ID 50053302 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

628.000 
7-ll-95 
7-12-95 

LAB02 

gram 
10:15:00 AM 
2:55:09 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/ gram) 

---------- ------------- -------·--- -------------
U-238 Not Detected -------- 5.84 
TH-234 Not Detected -------- 1. 38 
U-234 Not Detected -------- 2.23E+01 
RA-226 1.48 7.82E-01 1.14 
PB-214 7.52E-01 1.52E·01 1.19E- 01 
BI-214 6.41E-01 1.29E·01 9.78E-02 
PB-210 Not Detected -------- 5.54E+02 

TH-232 5.53E-01 2.17E-01 2.7:lE-01 
RA-228 5.87E-01 2.34E-01 2.82E-01 
AC-228 Not Detected -------- 3.83E-01 
TH-228 9.93E-01 4.37E-01 7.42E-01 
RA-224 1. 73 S.OOE-01 7.53E-01 
PB-212 7.20E-01 1. SSE- 01 7.28E·02 
BI-212 6.42E-01 4.10E·01 5.87E-01 
TL-208 5.38E-01 1.39E-01 1.31E·01 

U-235 Not Detected -------- 4.40E·01 
TH-231 Not Detected -------- 1.06 
PA-231 Not Detected -------- 1.89 
AC-227 Not Detected -------- 3.04 
TH-227 Not Detected -------- 6.41E-01 
RA-223 Not Detected -------- 3.53E-Ol 
RN-219 Not Detected -------- 5 .llE- 01 
PB-211 Not Detected -------- 1. 08 
TL-207 Not Detected -------- 2.50E+01 

AM-241 Not Detected -------- 1. 01 
PU-239 Not Detected -------- 5.28E+02 
NP-237 . Not Detected -------- 6.58E-Oi 
PA-233 Not Detected -------- 1.11E-01 
TH-229 Not Detected -------- 4.78E-01 



[Summary Report) - Sample ID: 50053302 

Nuclide Activity 2S Error MDA e (pCi/graml 
---------- ------------- ............................... -------------

AG-llOm Not Detected -------- 5.19E-02 
AR-41 Not Detected -------- 4.23E+03 
BA-133 Not Detected -------- 1.17E-Ol 
BA-140 Not Detected -------- 2.08E-Ol 
CD-109 Not Detected -------- 2.16 
CD-115 Not Detected -------- 1. 67E- 01 
CE-139 Not Detected -------· 5.65E-02 
CE-141 Not Detected -------- 1. OlE- 01 
CE-144 Not Detected ·------- 4.39E-01 
C0-56 Not Detected ...................... 6.93E-02 
C0-57 Not Detected -------- 5.42E-02 
C0-58 Not Detected -------- 5.65E-02 
C0-60 Not Detected -------- 6.36E-02 
CR-51 Not Detected -------- 4.40E-01 
CS-134 Not Detected -------· 9.66E-02 
CS-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 6.14E+Ol 
EU-152 Not Detected -------- 5.09E-Ol 
EU-154 Not Detected ...................... 3.23E-01 
EU-155 Not Detected -------- 2.48E-Ol 
FE-59 Not Detected -------- 1. 29E- 01 
GD-153 Not Detected -------- 1. 91E- 01 
HG-203 Not Detected -------- 5.22E-02 
I-131 Not Detected -------- 6.04E-02 
IN-115m Not Detected -------- l.OlE+Ol 
IR-192 Not Detected -------- 5.20E-02 
K-40 1.39E+Ol 2 .14 4.45E-01 e LA-140 Not Detected ...................... 1.07E-01 
MN-54 Not Detected -------- 7.00E-02 
MN-56 Not Detected -------- 1.64E+02 
M0-99 Not Detected -·------ 6.47E-Ol 
NA-22 Not Detected -------- 8.27E-02 
NA-24 Not Detected -------- 2.44E-Ol 
NB-95 Not Detected -------- 3.66E-01 
ND-147 Not Detected -------- 3.90E-Ol 
NI-57 Not Detected -------- 1.50E-Ol 
BE-7 Not Detected -------- 4.46E-01 
RU-103 Not Detected -------- 5.15E-02 
RU-106 Not Detected ...................... 5.37E-Ol 
SB-122 Not Detected ...................... 1. 03E- 01 
SB-124 Not Detected -------- 5.79E-02 
SB-125 Not Detected -------- 1.41£-01 
SC-46 Not Detected -------- 9.87£-02 
SR-85 Not Detected -------- 6.68£-02 
TA-182 Not Detected -------- 2.86E-01 
TA-183 Not Detected -------- 1. 03 
TE-132 Not Detected -------- 6.19E-02 
TL-201 Not Detected -------- 3.96E-01 
XE-133 Not Detected ..................... 3.31E-01 
Y-88 Not Detected -------- 5.24£-02 
ZN-65 Not Detected -------- 1. 86E- 01 
ZR-95 Not Detected -------- 1.02£-01 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ~ 
~ 7-12-95 4:09:14 PM . ~ 

:*::::::::*:::*~***:~*~*;**;~:*~:*::::::::*:::~**;~:~:*;:*~**: 
****************~~~*~**'~*~~****************~?****~~************ 
Customer ~ : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022963-05 
Lab Sample ID 50053303 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

671.000 
7-ll-95 
7-12-95 

LAB02 

gram 
11:00:00 AM 

3:35:22 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---·------ ------------- ----------- -------------
U-238 Not Detected ....................... 5.84 
TH-234 Not Detected ....................... 1.37 
U-234 Not Detected -------- 2.32E+01 
RA-226 1.51 7.15E-01 1.01 
PB-214 7.52E-01 1.48E-01 l.09E-01 
BI-214 5.87E-01 1.22E-01 l. 01E-01 
PB-210 Not Detected --·----- 5.62E+02 

TH-232 6.63E-01 2.30E-01 2. 72E-01 
RA-228 7.32E-01 -2.84E-01 2.12E-01 
AC-228 Not Detected -------- 3.53E-01 
TH-228 8.87E-01 4.07E-01 7.95E-01 
RA-224 Not Detected -------- 7.39E-01 
PB-212 7.28E-01 1. 54E- 01 7.18E-02 
BI-212 8.90E-01 4.23E-01 5.53E-01 
TL-208 6.77E-01 1.62E-01 l.53E-01 

U-235 Not Detected -------- 4.32E-01 
TH-231 Not Detected -------- 1.04 
PA-231 Not Detected -------- l. 87 
AC-227 Not Detected -------- 3.06 
TH-227 Not Detected -------- 6.40E-01 
RA-223 Not Detected -------- 3.49E-01 
RN-219 Not Detected -------- 4.79E-01 
PB-211 Not Detected -------- 1.19 
TL-207 Not Detected -------- 2.60E+01 

AM-241 Not Detected -------- 9.30E-01 
PU-239 Not Detected -------- 5. OOE.+02 
NP-237 Not Detected -------- 6.55E-01 
PA-233 Not Detected -------- l.03E-01 
TH-229 Not Detected -------- 5.03E-Ol 



[Summary Report] - Sample ID: 50053303 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------· 5.27E-02 
AR-41 Not Detected -------- 3.97E+03 
BA-133 Not Detected -------- 1.13E-01 
BA-140 Not Detected -------- 1.95E-01 
CD-109 Not Detected -------- 2.22 
CD-115 Not Detected -------- 1.67E-01 
CE-139 Not Detected -------- 5.27E-02 
CE-141 Not Detected -------- 9.61E-02 
CE-144 Not Detected -------- 4.19E-01 
C0-56 Not Detected -------- 6.78E-02 
C0-57 Not Detected -------- 5.56E-02 
C0-58 Not Detected -------- 5.46E-02 
C0-60 Not Detected -------- 7.40E-02 
CR-51 Not Detected -------- 4.06E-01 
CS-134 Not Detected -------- 9.22E-02 
CS-137 Not Detected -------- 6.46E-02 
CU-64 Not Detected -------- 6.51E+01 
EU-152 Not Detected -------- 4.86E-01 
EU-154 Not Detected -------- 3.39E-01 
EU-155 Not Detected -------- 2.49E-01 
FE-59 Not Detected -------- 1. 32E- 01 
GD-153 Not Detected -------- 1.90E-01 
HG-203 Not Detected ...................... 5.25E-02 
I-131 Not Detected -------- 5.29E-02 
IN•115m Not Detected -------- 1.00E+01 
IR-192 Not Detected -------- 4.87E-02 
K-40 1.58E+01 2.38 5.96E-01 

·~ LA-140 Not Detected -------- 1.19E-01 
MN-54 Not Detected -------- 6.55E-02 
MN-56 Not Detected -------- 1.57E+02 
M0-99 Not Detected -------- 6.50E-01 
NA-22 Not Detected -------- 8.06E-02 
NA-24 Not Detected -------- 2.41E-01 
NB-95 Not Detected -------- 3.64E-01 
ND-147 Not Detected -------- 3.67E-01 
NI-57 Not Detected -------- 1.57E-01 
BE-7 Not Detected ...................... 4.67E-01 
RU-103 Not Detected -------- 5.27E-02 
RU-106 Not Detected -------- 4.82E-01 
SB-122 Not Detected -------- 9.56E-02 
SB-124 Not Detected -------- 5.82E-02 
SB-125 Not Detected -------- 1. 34E- 01 
SC-46 Not Detected -------- 9.75E-02 
SR-85 Not Detected -------- 6.63E-02 
TA-182 Not Detected -------- 2.81E-01 
TA-183 Not Detected -------- 9.47E-01 
TE-132 Not Detected -------- 6.26E-02 
TL-201 Not Detected -------- 3.63E-01 
XE-133 Not Detected -------- 3.19E-01 
Y- 88 Not Detected --------. 5.29E-02 
ZN-65 Not Detected -------- 1.95E-01 
ZR-95 Not Detected -------- 1.06E-01 

.) 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12- 9 5 4: 4 8: 2 9 PM . * 

. : *:::::::* ::: **~** .. ~* * ** **,*(; ~ ;*; ; .. : *** ::::::::* ::: * :;:;;;;*: 1 *; i; ~* * **: ***************** ~ .. ~ .. '1/ri.f.:;.., ............................... -y~ ....... /./£ ..................... .. 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022965-05 
Lab Sample ID 50053304 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

910.000 
7-11-95 
7-12-95 

LAB02 

gram 
12:40:00 PM 
4:16:04 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

---------- ---·--------- ----------- -------------
U-238 Not Detected -------- 4.88 
TH-234 Not Detected -------- 1.11 
U-234 Not Detected -------- 1. 82E+01 
RA-226 9.01E-01 6.87E-01 1.07 
PB-214 5.65E-01 1.22E-01 l.17E-01 
BI-214 4.35E-01 1. OlE- 01 1.04E-01 
PB-210 Not Detected -------- 1.23 

TH-232 4.55E-01 1. 71E-01 2.13E-01 
RA-228 3.48E-Ol 1.76E-Ol 2.41E-01 
AC-228 Not Detected -------- 2.93E-01 
TH-228 4.77E-Ol 3.16E-01 6.94E-01 
RA-224 Not Detected -------- 1.50 
PB-212 4.26E-01 1.02E-01 l.05E-01 
BI-212 5.08E-01 3.24E-01 4.70E-01 
TL-208 4.64E-01 1.22E-01 1.31E-01 

U-235 Not Detected -------- 3.58E-01 
TH-231 Not Detected ....................... 8.43E-01 
PA-231 Not Detected -------- 1.52 
AC-227 Not Detected -------- 2.54 
TH-227 Not Detected -------- 4.84E-01 
RA-223 Not Detected -------- 2.86E-Ol 
RN-219 Not Detected -------- 4.09E-01 
PB-211 Not Detected -------- 9.26E-Ol 
TL-207 Not Detected -------- 2.06E+Ol 

AM-241 Not Detected -------- 8.08E-01 
PU-239 Not Detected -------- 4.02E+02 
NP- 237, Not Detected ....................... 5.30E-Ol 
PA-233 Not Detected -------- 8.49E-02 
TH-229 Not Detected -------- 4.19E-01 



(Summary Report) - Sample ID: 50053304 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOrn Not Detected ----·--- 4. 7lE- 02 
AR-41 Not Detected -------- 2.52E+03 
BA-133 Not Detected -------- S.SOE-02 
BA-140 Not Detected -------- l. 72E- 01 
CD-109 Not Detected -------- l. 78 
CD-115 Not Detected -------- 1.25E-01 
CE-139 Not Detected -------- 4.41E-02 
CE-141 ·Not Detected -------- 8.18E-02 
CE-144 Not Detected -------- 3.49E-01 
C0-56 Not Detected -------- 5.13E-02 
C0-57 Not Detected -------- 4.28E-02 
C0-58 Not Detected -------- 4.91Ec.02 
C0-60 Not Detected -------- 5.65E-02 
CR-51 Not Detected -------- 3.62E-01 
CS-134 Not Detected -------- 7.17E-02 
cs -13 7 Not Detected -------- 5. 7lE-02 
CU-64 Not Detected -------- 5.11E+01 
EU-152 Not Detected -------- 3.66E-01 
EU-154 Not Detected -------- 2.57E-01 
EU-155 Not Detected -------- 2.06E-01 
FE-59 Not Detected -------- 1.10E-01 
GD-153 Not Detected -------- l. 66E- 01 
HG-203 Not Detected -------- 4.37E-02 
I-131 Not Detected --------- 4.62E-02 
IN-115m Not Detected -------- 6.52 
IR-192 Not Detected -------- 4.10E-02 
K-40 2.20E+Ol 3.11 4.08E-01 .) LA-140 Not Detected -------- 8.47E-02 
MN-54 Not Detected -------- 4.99E-02 
MN-56 Not Detected -------- 9.13E+01 
M0-99 Not Detected -------- S.lSE-01 
NA-22 Not Detected -------- 6.77E-02 
NA-24 Not Detected -------- 2.08E-01 -
NB-95 Not Detected ---·---- 2.74E-01 
ND-147 Not Detected -------- 3.21E-01 
NI-57 Not Detected --·----- l.32E-01 
BE-7 Not Detected -------- 3.52E-01 
RU-103 Not Detected -------- 4.01E-02 
RU-106 Not Detected ..................... 3.98E-01 
SB-122 Not Detected -------- 8.21E-02 
SB-124 Not Detected -------- 4.72E-02 
SB-125 Not Detected .................... l.13E-01 
SC-46 Not Detected -------- 7.88E-02 
SR-85 Not Detected -------- 5.31E-02 
TA-182 Not Detected ------·- 2 .32E-01 
TA-183 Not Detected -------- 8.19E-01 
TE-132 Not Detected -------- 4.95E-02 
TL-201 Not Detected -------- 3.12E-01 
XE-133 Not Detected -------- 2.67E-01 
Y-88 Not Detected -------- 3.99E-02 
ZN-65 Not Detected -------- l.SOE-01 
ZR-95 Not Detected -------- 9.17E-02 

• • 

. . • 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-12-95 5:25:41 PM . * .............. ~~= .................................................. . 
:Analyzed by: . , l () /j ?j3 jq" Reviewed by:~ -,/;7/1r : 
*************** . ~**~*****~****************,~***~~'**4******** 
Customer /1 : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022966-05 
Lab Sample ID 50053305 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

763.000 
7-n-95 
7-12-95 

LAB02 

gram 
2:05:00 PM 
4:52:59 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MilA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected ---·---- 5.58 
TH-234 1. OS 5.65E-Ol 8.06E-Ol 
U-234 Not Detected -------- 2.18E+Ol 
RA-226 1.19 6.80E-Ol 1. 01 
PB-214 6.5SE-Ol 1. 40E- 01 1.30E-Ol 
BI-214 5.99E-Ol 1.18E-Ol 9.0SE-02 
PB-210 Not Detected -------- 1.27 

TH-232 7.10E-01 2.43E-Ol 2.94E-Ol 
RA-228 7.05E-01 -2.67E-01 2.5SE-Ol 
AC-228 6 .. 75E-01 1.89E-01 1.98E-Ol 
TH-228 8.97E-Ol 4.03E-01 7.06E-Ol 
RA-224 l. 51 4.38E-Ol 7.26E-Ol 
PB-212 7.71E-01 l.57E-01 6.93E-02 
BI-212 1. 09 5.31E-01 7.38E-Ol 
TL-208 6.06E-Ol l.47E-Ol l.42E-Ol 

U-235 Not Detected -------- 4.00E-01 
TH-231 Not Detected -------- 9.44E-01 
PA-231 Not Detected -------- 1. 78 
AC-227 Not Detected -------- 2;93 
TH-227 Not Detected ........................ 6.15E-01 
RA-223 Not Detected -------- 3.28E-Ol 
RN-219 Not Detected -------- 4.77E-01 
PB-211 Not Detected -------- l. 04 
TL-207 Not Detected -------- 2.35E+Ol 

AM-241 Not Detected -------- 9.56E-Ol 
PU-239 Not Detected -------- 4.79E+02 
NP- 23.7 Not Detected -------- 4.19E-01 
PA-233 Not Detected -------- 1.02E-Ol 
TH-229 Not Detected -------- 4.60E-Ol 



[Summary Report) - Sample ID: 50053305 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- S.45E-02 
AR-41 Not Detected -------- l. 98E+03 
BA-133 Not Detected -------- l.03E-01 
BA-140 Not Detected -------- 2.04E-01 
CD-109 Not Detected -------- 1.44 
CD-115 Not Detected -------- 1.57E-01 
CE-139 Not Detected -------- 5.06E-02 
CE-141 Not Detected -------- 9.02E-02 
CE-144 Not Detected -------- 4.04E-01 
C0-56 Not Detected -------- 6.07E-02 
C0-57 Not Detected -------- 5.32E-02 
C0-58 Not Detected -------- 5.69E-02 
C0-60 Not Detected -------- 7.20E-02 
CR-51 Not Detected -------- 3.93E-01 
CS-134 Not Detected -------- 8.21E-02 
CS-137 Not Detected -------- 5.66E-02 
CU-64 Not Detected -----·-- 5.99E+01 
EU-152 Not Detected -------- 4.33E-01 
EU-154 Not Detected -------- 3.26E-01 
EU-155 Not Detected -------- 2.31E-01 
FE-59 Not Detected -------- l.34E-01 
GD-153 Not Detected --·----- 1.82E-01 
HG-203 Not Detected -------- 5.00E-02 
I-131 Not Detected -------- 5.54E-02 
IN-115m Not Detected -------- 7.32 
IR-192 Not Detected -------- 4. 72E-02 
K-40 2.16E+01 3.11 6.20E-Ol .; LA-140 Not Detected -------- l. 06E- 01 
MN-54 Not Detected -------- 5.72E-02 
MN-56 Not Detected -------- 8.72E+Ol 
M0-99 Not Detected -------- 5.54E-01 
NA-22 Not Detected ...................... 7.35E-02 
NA-24 Not Detected -------- 2.20E-01 
NB-95 Not Detected -------- 3.44E-01 
ND-147 Not Detected ...................... 3.81E-01 
NI-57 Not Detected -------- l.SOE-01 

.BE-7 Not Detected -------- 4.18E-01 
RU-103 Not Detected -------- 4.75E-02 
RU-106 Not Detected ....................... S.OSE-01 
SB-122 Not Detected -------- 9.48E-02 
SB-124 Not Detected -------- 5.13E-02 
SB-125 Not Detected -------- 1.32E-01 
SC-46 Not Detected -------- 9.20E-02 
SR-85 Not Detected -------- 6.27E-02 
TA-182 Not Detected -------- 2.72E-01 
TA-183 Not Detected -------- 9.64E-01 
TE-132 Not Detected -------- 5.83E-02 
TL-201 Not Detected -------- 3.46E-01 
XE-133 Not Detected - ........ - .. - - 3.09E-01 
Y-88 Not Detected -------- 4.31E-02 
ZN- 65 Not Detected -------- 1.79E-01 
ZR-95 Not Detected -------- 1.01E-01 

• 



• 

• 

************************************************************************* + Sandia National Laboratories * 
+ Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 7-12-95 5:45:17 PM .* 

.:*::::::::*:::*~:~*:;~**:*~~:*;q:****::::::::*:::~*7.*~~*;~:~*****: 
**************~~************************~~** ~~~******** 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50053306 

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

MIXED GAMMA STANDARD 
LiquiO: -
WMAR 

J..OOO 
11-01-90 

7-12-95 
LAB02 

Each 
12:00:00 PM 
5:31:51 PM 

600 seconds 
606 seconds 

Corrunents: 
************************************************************************* 

Nuclide Activity 28 Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.14E+04 
TH-234 Not Detected -------- 4.71E+03 
U-234 Not Detected -------- 1.17E+05 

·RA-226 Not Detected -------- 6.02E+03 
PB-·214 Not Detected -------- 7.06E+02 
BI-214 Not Detected -------- 6.60E+02 
PB-210 Not Detected --------- 4.46E+03 

TH-232 Not Detected -------- 2.02E+03 
RA-228 Not Detected -------- 2.79E+03 
AC-228 Not Detected -------- 1.76E+03 
TH-228 Not Detected -------- 3.73E+04 
RA-224 Not Detected -------- 3.18E+04 
PB-212 Not Detected -------- 2.90E+03 
BI-212 Not Detected -------- 2.54E+04 
TL-208 Not Detected -------- 5.28E+03 

U-235 Not Detected -------- 1. 84E+03 
TH-231 Not Detected -------- 3.88E+03 
PA-231 Not Detected ..................... 9.48E+03 
AC-227 Not Detected -------- 1.62E+04 
TH-227 Not Detected -------- 2.29E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected -------- 2.88E+03 
PB-211 Not Detected -------- 8.46E+03 
TL-207 Not Detected -----·-- 2.22E+05 

AM-241 9.29E+04 l. 66E+04 6.36E+03 
PU-239 Not Detected ................... 2.16E+06 
NP-237· Not Detected ................... 2.67E+03 
PA-233 Not Detected -------- 6.25E+02 
TH-229 Not Detected -------- 2.08E+03 



[Summary Report] - Sample ID: 50053306 

Nuclide Activity 2S Error MDA • (pCi/Each) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 1.BOE+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.60E+02 
BA-140 Not Detected -------- l. 00E+26 
CD-109 3.02E+05 B.6BE+04 1.06E+05 
CD-115 Not Detected -------- l. OOE+26 -
CE-139 Not Detected -------- l.35E+06 
CE-141 Not Detected -------- 3.16E+1B 
CE-;1.44 Not Detected -------- 1.26E+05 
C0-56 Not Detected -------- 1.99E+09 
C0-57 Not Detected -------- 1.96E+04 
C0-58 Not Detected -------- 7.16E+09 
C0-60 7.56E+04 9.85E+03 5. 91E+02 
CR-51 Not Detected -------- 9. 9BE+21 
CS-134 Not Detected -------- 1. 4BE+03 
CS-137 6.80E+04 B.7BE+03 4.04E+02 
CU-64 Not Detected -------- 1. 00E+26 
EU-152 Not Detected -------- 3.51E+03 
EU-154 Not Detected -------- 2 .26E+03 
EU-155 Not Detected -------- 2.1BE+03 
FE-59 Not Detected -------- 3.55E+14 
GD-153 Not Detected -------- 1.09E+05 
HG-203 Not Detected -------- 3.22E+13 
I-131 Not Detected -------- 1. OOE+26 
IN-115m Not.Detected -------- 1.00E+26 
IR-192 . Not'~·Detected -------- 2.82E+09 • · K-40 Not Detected -------- 1.62E+03 
i:..A-140 Not'··Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.81E+04 
MN-56 ·Not· Detected .-------- 1. OOE+26 
M0-99 Not Detected -------- 1. OOE+26 
NA-22 Not •·Detected --·----- B.04E+02 
NA-24 Not· Detected -------- 1.00E+26 
NB-95 Not Detected -------- 1. 00E+26 
ND-147 Not Detected -------- 1. 00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- 1.57E+13 
RU-103 Not Detected -------- 4.7BE+15 
RU-106 Not Detected -------- 7.86E+04 
SB-122 . Not Detected -------- 1. 00E+26 
SB-124 Not Detected -------- 1.12E+ll 
SB-125 Not Detected -------- 3.33E+03 
SC-46 Not Detected -------- 6.53E+08 
SR-85 Not Detected -------- 3.20E+l0 
TA-182 Not Detected -------- 3.98E+07 
TA-183 Not Detected' -------- l.OOE+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- 1.00E+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected -------- 1.25E+07 
ZN-65 . Not Detected -------- 1.25E+05 
ZR-95 Not Detected -------- 7.19E+10 

• 



• 

• 

• 

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

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

Parameter 

7-12-95 5:50:33 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50053306 

1.00 
11-01-90 

7-12-95 

Each 
12:00:00 
5:31:51 

600 seconds 
606 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ----------- --------------------· 
AM-241 Activity 9.741E-02 3. 725E- 03 9.294E-02 < 

(§)-~ 7/,'3/'15 
: : > 

CS-137 Activity 6.965E-02 2.423E-03 6.798E-02 < > 

C0-60 Activity 7.688E-02 2.540E-03 7.484E-02 < > 

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

Reviewed by: 



,_ 

SMO ANALYTICAL DATA ROUTING FORM 

. _.. - 7")1 ,.-
Project Name: I P:,k ;r:J"'AJ)R k 

SNL Task Leader: Sl\ j ( \:eC 
SMO Project Coordinator: ] \ '·~·=-t-n."=JIO: 
ARCOC 

D3]'1S" 

O)J:j) 

b?rJ"?5 

.Lab 

Date Results Received: 

']11? 

I I 

Preliminary:. ______ _ 

Sample Ship Date: 5"" --
1\ t'1l'1c::> 

LabiD 
'l t ~t:'L~"? 

st::CtS~o 

Corrections Requested From Laboratory:. ______ Requestor:. ____ _ 

Date Corrections Received: --------

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Conunents: 

Reviewer: ------------

Signature: __________ _ 

Person 
Notified: ________ _ 

~:._s_m_in_e_d -1!0--'--7'~~"----""~"'--=--

~ 
Filed In 
Record Center: 

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



ANALYSIS REQUEST AND'C~N OF CUSTODY • PAGE I oF_L_ 

AR/COC-1_:03795 __ _ l ... mr. ..... salJ_s-c 0 
lapl. No.JM~il Slop: =JS'Bf I:S'(t- - n -- b~l.ih~.\iiif•il1h·la~~!~~J· 1 . I . ------,;;;-.-;;;~;;,-Method Requested I 
ojeclflaskManauer:~-l'fjller/H,I<kdC ... : Carrl~rNva\rbiaNri:f~:~-t. · -d".·:·;,. 1 1 1 1 1 1 1 1 1 

I I 

Prnjor.l Nama: TA ~I ~a s,,.,~.,j (fllcsr I .c lab Cont~CI: 'A ril1r_. /t. - .. . ·_ --- --_ . S~M~O~l~UI~Ia~il~l !!!' ~~~~!, 
lecord Cenler Code: AI)S f~02 U $ett ~ .,, ;.t' lab Doslinalion: ':fl IS . . __ . _ . . _ Billlo: Sad• N11i""' lila II 1 

logbook Rei No: 01'5:~ SMO Conlaci/Phone: Q ~·If~~': .IJ"~".Siol:yi'(s'"-Q 6~ &W)iw Servim 0'11•1"""1 
P.O. Bo• 5100 liS 0154 v 

SMO Releronce No.: ( FOO~ ... _ Send Ro orl lo SMO l)~fl!t'f~~~~~~~~----·-· li...,...,.._N11171150154 .} 

Location Tech Aru r~ -1 . Reference LOV (available at SMOI 
.t 0 • 

•o..- ..... • • : c Z Container c:r 
Buildln • "' Room ....-.Sre>( 'c ·- S ., • 

c-6 ·- - S 
Sampla No • Fraction ER Sample ID or 'i!t E!- ~ Datemme Sample T 1 Preser· f & fir 

· Sample localion Detail .a o w Collected Malrl• vpe 0 um vedve .:1 ~ \!I 

Lab 
Sample! 

ID 

f~2~~~1!-I~Q~Inorr6-&fl.-oss~oos-s 19"'1" l'f6 111~ -tJ:>I s p s~ ... l Po~-t ~ 1 s~ 1 >< 

1----t-1-t-1-H-1-1 I 1-1 1-1-1-1 1-. 1----1-~-tl=l=l=l=tJ=I-t=l 
1-4-1--\--\-1-1-1-1 I 1--1--·--1--1-1 1-l-l---l-1---l-1---l-11---tl----t 

1-t-1--1-1-1--1 -1-l 1--l-1 1--1--1--1--1---1-·-·-·- --· -·--·-1--l--1-1·---1 

I I I 1--1-H--\-! 1--1--1 1--~ l--l-l-l-l-l-l-l~-1-1-1-f---t 

1--t-1-t-1-H--1-1 1--1 l---l--1--1--1-1-1-1-1-l-l-l-1-l-1-l I 

1-t-+-H-H--1-1 1--l--1 I I l----1--l--l-l-1-l-l-l-l--1-l-l-l I I 

H--1--1--1--1-+-1--1 1-1 l--l--l--l--l--l-l-l-l-l-l-l-1-l-1---t I 

1-~--1-1--1-1-t-1 ----1-1 1--1--l-. -1--1-1-1-1-1-f-+-+-f-l---l--l---1 

IMMA 0 Yes 181 No Ref. No. 

iample 1 
eam 
••mbersiL4t~~~~(_--~-~~~~~~~--~~ll~~~~~in 

. RaceW.d b '_ -:;;~j~'~ -- ---· :::~~~~i::/~} ~ ~: ::::::::•Yd by . - ..... . :~~: .. ------. ··- . - ··(fi) ---···. -··· .... _________ ... fJ .... --· ...... ···-· ... . ..... , _______ ·······-··-
:~~~~uiahe~ byl .. - . ~-- ~~·Sf'Nl~S n. ~~~JI !~{.1)f~ l!:?~.Q ~ ~·li~~ulsh~d by ... -- .. Org, 

~·~~~db!_~ _ .. _____ ... _ CJ~~·.J~l.71/ :)"_ ~~~e__ ?/,lf/>flima JaTO. ~ R~ceived by _ Org. Dale 

.-:::;~::~~-~;~_(7. ~::~;;:;:1~ ~:::t~~~:/;;f ::~;~:~:::dby. ---- --~:~: .............. :::: 

Dale 

Dale 

Dale 

HITE • To<A'fCOmpaOySamples'7 BLUE- To Accompany Samples, YELLOW· SMO l' 'ense Copy PINK· Field Copy 
Labo• ., Copv Relurn to 5MO 

·. ··' ' Abnormal 
Condition• on 
Receipt·:.,, 

1·-. : 

.j! 

Time 

Time 

lilllfl 

Time 

Time 

Time 



. \." PAGE _I _ OF __ I _ 
'· 

_ ;._.; ·::':. t• ANALYSIS REQUEST AND CHAIN OF. CUSTODY: 
_s OOJ. 6 () - · · · · · - . AR/COC-L.. 03795 __ _ If lOti I .t:tJC: 19 tu· 

Depi:;No./MaiiSri>p: 1Sy¥1~1fl - . . D~~~~~~faio'sh\ilil'e'iJ~·'~'Ii=)~_t&_,,_5!-i\lll.;il;; •l!/:" t .. lrKINI.:..m_ 

P1ojocrhas~ ~an agar: D If • II(>( /~I- l=lt:C I< Canier/Woybill No.: __ :f{_C.. ~- t111 No.: 3U6.ljoo] 
· PmjecrNamo:TA-1 So·l~<l~llpi·•IJ(/'I~s.-1~. LabConracr:AIYI;r_ /1.. - SMOAull•izlliDit \\:\.1 .I 

RocordCen1e1Codo:At>~ fJ02_Eft 5•11')9f'f' t/1-zl'\abOesrinalion: ':flfS . . Billlll:s...i1 N1ri11111h1Jor1r&.J1 

logbook Rol No: 013' SMO Contact/Phone: fl''/1•~ '' _ lJ<l·~~l.o/'iNSO·( <J6 1 S.Wi• s.f,;,.,o..,.r.- / 
· _ . P.O. 8o1 5100 loiS 0154 '-

. SMO Rnloronco No.: C f 0 0 ~ Send Re or Ito SMO j)~b.O~!!~ /lf.L.~.~fo-1:~ .. ·-·-··· AllaiiJBIJII. NMI11150154 1\. 

Location l Tach A••• JA -'I . · . Reference LOV (available at SMO)· ~ 
.r 0 

., .- r g' · c Z Container c ~ \::\ I Building ,.o, Room Ovf~1ut 'i! ·- B · .,-.g.., • ol!!: 
1 c-6 iii f!uoa. S 

Sample No .• Fraction IER Sample ID or '§> i- llC Data/Time Sample Typ L •. lum• Presar· e: i e & • i' 
Sample location Detail Iii a w Collected Matrix . 8 r' 0 

•• vativa ~ 8 :i tlJ ~ "" 

~$~l!.l.::.j_Qj~lrrO'l6-6r-o~s-oos-\ 1<1' I" !liJliA/t. -~~2_j_L~ ,Voul G- I SA I X 
1-

1-

1-

.. r & Method a. . .. I 

Lab 
lsamp 

ID 

I I I I I 1--r::--t-t-i J-t- . J-_-J-J-J-J-J-J-J-J-J-J-J-J-J-J--J I . I 
I I I I 1-l--l-1-+-- l----l-,---l--l--1---l-l---1-l-l-l-l-l-l-l I . I 

1-
J---J-I-I-1-I-1-I-1-I 1---1-1 l--l--l--l--f-1--l--l--1-l-l-l-t--l-l I I 

I ' • 

ffEEE~£1J EO 8 E EEEE 3 Efl_ --~ 
-! 1 

RMMA 0 v· ~ N R 1 N Silmpfa Tracidng;;r-;:;o; ;c;; '· .. , ' -- ,,_ 
liS 0 II • 0. • . 

• , ·• Diitid:ntrrrad·linmldd/yvl"r-·---4~..u..:.c 
Sample Disposal 1i1J Return to Client 0 Disposal by lab Entarad'b :"' "il- ,,,.,, 

Turnaround Time (iltilomi~l 0 Rush Required Report Diu~ · ·· 'ac''i~li;:•·---·- · '' 11 
=· ''· . . . .. . ~ . 

Sample 
Team 
Members~~~~~~~----~~~~~~~~~--~~~--~~~~~-

Or g. ~ 0:, ~l. Data "'1/H/f'i limo / l ; 2 4; Relinquished by 

c->tl~~!-"'(-/. · · 0r0·7.!/3 Oare7/,7/~-.:TimoJ(...;l 4.Recei~ed~y-
2. hatinquishodtiyl ~ ~~~~- ~ft\cll.5 I} ~ate~~ t&l'J JTi'j"' /O'i () 5. Relinquished by 

2. Received by --J....- Oro. 51-1 711 )- Date 7 /II pJTime /OS 0 _ 

~.Relinquish~._ . ' . 0 ... '.0-_s:. /ll'l'771•' Date"Jfl<>/}J'T.ir·ne· }'l"t-- 6.Relinquishedby 
3. Received riY __!E:J_~_fl 0•_11· ?_'[ t2 Darejf1 -1.15_Time /1 2~ 

WHITE· To~~mPies:- BLUE· To Accompany Samples, YELLOW· SMO Su.Copy 
Laborat--y Return to SMO , 

Special lnstructions(OC Requirements 

Org. 

01g. .... 
Org. 

Or g. 

010-

010-

PINK· Field Copy 

Abnormal 
Condition• on 
Receipt - - - · 



• 
Hazards/Special Instructions: 

Organization: ~ G t.l.. I ~ ~ Srfo 
Project Location: JA-/ ~~@i'l/t--otn 

Pho~e: g'f~O'''~-
Dale Results Needed: 7(?-<>0 :J 

Suspecllsolopes: ·---:----
Other lnlormallon: 

Requested An:olv<:l<: 

(_ \ 

~ 

Sample Analysis Re 
Page 

Ral~qu~shad b~.t ~ Oala :::iliW.L Tim• • I bs-o ' Racelvad b"-5?= Oala I Ill h r Tim• 

• 

tor-cJ 
17-2-S"" Relinquished by :::2-- l Date~ Time ) 1 '2-5: · Re~elved b~~ Dale~ T1me 

Relinquished by ~ Date Time ·' · · Rec~lved by Date Time ___ _ 
Relinquished by Dale Time Received by Dale Time 



• 

• 

* 
* 
* 

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

7-18-95 8:17:32 PM 

.. .. ... 

: Analyzed by: ~ .,I; 1 I r ,--- Reviewed by: -----v-7 7 'l ~ ;, }- : 
***************:>'*~*****~~ .. ~ .............................................. ~~ ........ ,~ .. 4 ................ .. 

Customer D.MILLER/D.McLAUGHLIN (7582/SMO) 
CUstomer Sample ID 022993-05 
Lab Sample ID 50056001 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

693.000 
7-17-95 
7-18-95 

LAB02 

gram 
8:30:00 AM 
7:43:50 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

------·--- ------------- ----------- -------------
U-238 Not Detected -·------ 5.74 
TH-234 Not Detected -------- 1.28 
U-234 Not Detected ... .................. 2.03E+01 
RA-226 1. 80 8.01E-01 1.13 
PB-214 6.76E-01 1.34E-01 9.78E-02 
BI-214 6.31E-01 1.33E-01 1.18E-01 
PB-210 Not Detected -------- 1. 38 

TH-232 5.73E-01 2.36E-01 3.09E-01 
RA-228 7.44E-01 2,58E-01 3.00E-01 
AC-228 Not Detected -------- 3.31E-01 
TH-228 Not Detected -------- 1. 30 
RA-224 Not Detected -------- 7.72E-01 
PB-212 5.68E-01 1.28E-01 7.22E-02 
BI-212 5.59E-01 3.73E-01 5.41E-01 
TL-208 6.34E-01 1.63E-01 1. 71E- 01 

U-235 Not Detected -------- 4.16E-01 
TH-231 Not Detected ..................... 9.78E-01 
PA-231 Not Detected -------- 1. 81 
AC-227 Not Detected -------- 2.95 
TH-227 Not Detected ------·- 5.78E-01 
RA-223 Not Detected ................... 3.36E-01 
RN-219 Not Detected -------- 4.58E-01 
PB-211 Not Detected ................... 1. 04 
TL- 2 07 Not Detected -------- 2.41E+01 

AM-241 Not Detected -------- 9.63E-01 --, ?· . PU-239 ~ .. 3.bE·se e.e:;z;; 9:i! 3 . 2 6E + 0 2 .1<..-G{ <-l• •·/...J( 
NP-237 ;j,:.fi' Not Detected -------- 6.22E-Ol 
PA-233 Not Detected -------- l.OSE·Ol 
TH-229 Not Detected -------- 4.55E-01 



[Summary Report] - Sample ID: 50056001 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ........................... ------------- ----------- ----------·--
AG-110rn Not Detected ...................... 4.80E-02 
AR-41 Not Detected -------- 4.90E+04 
BA-133 Not Detected -------- 1. 07E- 01 
BA-140 Not Detected -------- 1.92E-01 
CD-109 Not Detected -------- 2.16 
CD-115 Not Detected ----·--- 1. 79E-01 
CE-139 Not Detected -------- 5.30E-02 
CE-141 Not Detected -------- 9.67E-02 
CE-144 Not Detected -------- 4.01E-01 
C0-56 Not Detected -------- 5.93E-02 
C0-57 Not Detected -------- 5.31E-02 
C0-58 Not Detected -------- 5.33E-02 
C0-60 Not Detected -------- 6.30E-02 
CR-51 Not Detected -------- 3.85E-01 
CS-134 Not Detected -------- 8.91E-02 
CS-137 Not Detected -------- 5.75E-02 
CU-64 Not Detected ·------- 8.81E+01 
EU-152 Not Detected -------- 4.28E-01 
EU-154 Not Detected -------- 3.02E-01 
EU-155 Not Detected -------- 2.44E-01 
FE-59 Not Detected -------- 1.26E-01 
GD-153 Not Detected -------- l.SSE-01 
HG-203 Not Detected .................... 5.03E-02 
I-131 Not Detected -------- 5.12E-02 
IN-115m Not Detected -------- 2.75E+01 
IR~192 Not Detected -------- 4.56E-02 
K-40 1.49E+01 2.26 5.90E-01 .1 LA-140 Not Detected -------- l.l.4E-01 
MN-54 Not Detected -------- 5.59E-02 
MN-56 Not Detected -------- 8.18E+02 
M0-99 Not Detected -------- 6.97E-01 
NA-22 Not Detected -------- 7.57E-02 
NA-24 Not Detected -------- 3.34E-01 
NB-95 Not Detected --------- 3.48E-01 
ND-147 Not Detected -------- 3.55E-01 
NI-57 Not Detected -------- 1.63E-01 
BE-7 Not Detected -------- 4.04E-01 
RU-103 Not Detected -------- 5.18E-02 
RU-106 Not Detected -------- 4.69E-01 
SB-122 Not Detected -------- 1.03E-01 
SB-124 Not Detected -------- 5.65E-02 
SB-125 Not Detected -------- 1.33E-01 
SC-46 Not Detected -------- 9.05E-02 
SR-85 Not Detected -------- 6.66E-02 
TA-182 Not Detected -------- 2.69E-01 
TA-183 Not Detected -------- 1. 02 
TE-132 Not Detected ..................... 6.31E-02 
TL-201 Not Detected -------- 3.97E-01 
XE-133 Not Detected -------- 3 .41E-01 
Y-88 Not Detected -----·-- 4. 76E- 02 
ZN-65 Not Detected -------- 1.76E-01 
ZR-95 Not Detected -------- 9.89E-02 

•• 



• 

• 

• 

***~********************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-19-95 8:37:36 AM ·"' 
*****~******************************************************************* 

: Analyzed by:~...- -, lo/f f Reviewed by: .•••. .--)/'1 ! ~ }'/ f1- : 
****************)l*f+***Y4'~*************************~~***~*'********** 

Customer D.MILLER/D.McLAUGHLIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50056002 

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

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1. 000 
ll-01-90 
7-19-95 

LAB02 

Each 
12:00:00 PM 

8:25:16 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Eachl 

---------- -·----------- ----------- -------------
U-238 Not Detected -------- 2.17E+04 
TH-234 Not Detected 

_____ ,. __ 
4.71E+03 

U-234 Not Detected -------- 1.17E+05 
RA-226 Not Detected -------- 5.77E+03 
PB-214 Not Detected -------- 7.02E+02 
BI-214 Not Detected -------- 6.40E+02 
PB-210 Not Detected -------- 4.56E+03 

TH-232 Not Detected --------· 2.03E+03 
RA-228 Not Detected -------- 2.78E+03 
AC-228 Not Detected -------- 1.74E+03 
TH-228 Not Detected -------- 3.65E+04 
RA-224 Not Detected -------- 3.15E+04 
PB-212 Not Detected -------- 2.84E+03 
BI-212 Not Detected -------- 2.58E+04 
TL-208 Not Detected -------- 5.38E+03 

U-235 Not Detected -------- 1.88E+03 
TH-231 Not Detected ------·- 3.87E+03 
PA-231 Not Detected -------- 9.20E+03 
AC-227 Not Detected -------- 1.62E+04 
TH-227 Not Detected -------- 2.25E+03 
RA-223 Not Detected -------- l.OOE+26 
RN-219 Not Detected ................. 2.91E+03 
PB-211 Not Detected -------- 8.48E+03 
TL-207 Not Detected -------- 2.19E+05 

AM-241 9.17E+04 1.64E+04 6.11E+03 
PU-239 Not Detected -------- 2.13E+06 
NP-237 Not Detected -------- 2.70E+03 
PA-233. Not Detected -------- 6.24E+02 
TH-229 Not Detected ·------- 2.05E+03 



[Surmnary Report] - Sample ID: 50056002 

Nuclide Activity 28 Error MDA • (pCi/Each) 
---------- -·----------- ----------- --------,-----

AG-110m Not Detected -------- 1.83E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected ·------- 5.58E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.32E+05 1.00E+05 1.27E+05 
CD-115 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- 1.42E+06 
CE-141 Not Detected -------- 3.67E+18 
CE-144 Not Detected -----·-- 1.27E+05 
C0-56 Not Detected -------- 2 .11E+09 
C0-57 1.75E+04 1. 69E+04 2.69E+04 
C0-58 Not Detected -------- 7.53E+09 
C0-60 7.47E+04 9.73E+03 4.99E+02 
CR-51 Not Detected -------- 1.18E+22 
CS-134 Not Detected -------- 1.48E+03 
CS-137 6.80E+04 8.78E+03 4.50E+02 
CU-64 Not Detected -------- 1. 00E+26 
EU-152 Not Detected -------- 3.42E+03 
EU-154 Not Detected -------- 2.31E+03 
EU-155 Not Detected -------- 2.13E+03 
FE-59 Not Detected -------- 3.97E+14 
GD-153 Not Detected -------- 1.11E+05 
HG-203 Not Detected ....................... 3. 51E+13 
I-131 Not Detected ...................... 1.00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected ..................... 3.03E+09 .! K-40 Not Detected ....................... 1.65E+03 
LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.77E+04 
MN-56 Not Detected ....................... 1.00E+26 
M0-99 Not Detected -------- l. 00E+26 
NA-22 Not Detected -------- 8.28E+02 
NA-24 Not Detected -------- 1.00E+26 -
NB-95 Not Detected -------- 1. OOE+26 
ND-147 Not Detected ....................... 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- 1. 76E+13 
RU-103 Not Detected ....... --- ... - 5.37E+15 
RU-106 Not Detected -------- 7.91E+04 
SB-122 Not Detected -------- 1.00E+26 
SB-124 Not Detected -------- 1.23E+11 
SB-125 Not Detected -------- 3.32E+03 
SC-46 Not Detected -------- 7.17E+08 
SR-85 Not Detected -------- 3.37E+10 
TA-182 Not Detected -------- 4.30E+07 
TA-183 Not Detected -------- 1. 00E+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- l.OOE+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected -------- l. 33E+07 
ZN- 65 Not Detected -------- 1.29E+05 
ZR-95 Not Detected -------- 7. 53E+.10 

• 



• 

• 

• 

.. .. .. 
Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program 
Quality Assurance Report 

.. .. 
. . * 

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

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

7-19-95 8:40:28 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50056002 

l. 00 
11-01-90 

7-19-95 

Each 
12:00:00 

8:25:16 
600 seconds 
606 seconds 

PM 
AM 

Parameter Mean lS Error New Value < LU : SD : UD : BS : 

AM-241 Activity 9.695E-02 3.834E-03 9.173E-02 < 

CS-137 Activity 6.952E-02 2.390E-03 6.799E-02 < 

C0-60 Activity 7.670E-02 2.547E-03 7.436E-02 < 

Flags Key: LU Boundary Test (Ab Above 
' 

Be Below ) 
SD Sample Driven N-Sigma Test (In = Investigate, Ac Action) 
UD User Driven N-Sigma Test (In = Investigate, Ac Action) 
BS ·Measurement Bias Test (In Investigate, Ac = Action) 



SMO ANALYTICAL DATA ROUTING FORM 

Project Name: j1't k ()b._ 1: Case Number: 2J !t,~yop 

SNL Task Leader: / "Y\ j / I 0'"' 

SMO Project Coordinator: P v t ~;:,o.;sT 

ARCOC 

037~/ 

0~7?;."2 

0 ~7;;r<is'" 

Lab 

Date Results Received: 

C( 

I I 

Preliminary: ______ _ 

Org!Mail Stop:'] S"8-¥¢lf7 
Sample Ship Date: ~/.J. 

LabiD 

~00491 

G I .J-'5 '9 s
c. (.J. 7 /Cf-s-

000 ':-{9s

s-oo'fkk 

Corrections Requested From Laboratory: ______ Requestor: ____ _ 

Date Corrections Received: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date ofPreliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

Person 
Notifted:. _______ _ 

~:~smined tf/t:/~A · 
Filed In !dtrvJ 
Record Center: ~ 

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



• • --
ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE OF Z 

~ aoo I·COt l!Hl4l 
j-.f'(} {/.fJ ARICO C-L0~3_t2lL __ 

Dept- No./Mail Stop: .Tfi~~. LI~IJ T __ t~~~·s.~~~~~,~~\fJi\P.~. ~,;· . ~.~. t.J· .:;; . .;. · .. '.ll.!l,;_i;, Cllllroct No.: #/.+ · I Parameter & Method Requested I 
D .._,.,, Z[J;:;jEI .., . ; ........ ..- "''" ., .. -·- "f 'I'. ".... .. i6l.6 1100 - -

'rojoctff::o~e~;~:~~~: v,-{ ~~j~~~~~~l~ I)': Carriar:•~~~:1~:;: ~·fl\·~~-_.1 __ · ~-~~---~~_.'_!_'_'~ ::;SM::;O:...:A.:.:ut::;~:...:"=_:::.:===~i=· =Q= ' ' ' ' ' ' ' ' ' ' ' 
Reco•d Center Code: 1'\i)~-~~Ql__f;P, ~T ~~- Lab Destination: .3:1!$_ ------· _____ ... .... Billlo: Sarda Naoionallaborouwies 

Logbook Rei No: .0133 ... -------. ___ SMO Contact/Phone: Q," ~~~-L'~~l;!i.f.'lf 6l &Will Servim 01!jlartment 
C.F00gq (R. P.O.Bux5800 MSD154 . 

SMO Reference No.: ____ ... ________ ··-- .... -· Send Re ort to SMO ---~b_L!(,~.Y.S~~--- A1"""""IJOI!·NM 87185-0154 

Location Tech Area _..Mr.=VA=.. ____ _ 
..: 0 

"' lL z 
Buildin e4 Room M$jcl( ·g ·= 

c -5 
·a, a. 

.!l 
iii 
a:: 
w Sample No. ·Fraction ER Sample 10 or 

Sample Location Detail ~ ~ 
OatefTime 
Collected 

Container 

Sam~lel Type lvolum 
Matr1x 

c 

... g, 1 .. a,UOQ. 

Preser- ie ~ t ~ ~ 
votive ~ u ::iE till-

ti 
£ 
~ 

~' 
)iz.lz.Js.LJs-1-lo~fr,D"'to-so-ooa-l:io,.d ,' h"' l~lu.fqsf,o:b(l .s p I SCJO ~~o.lltJ o .J c ~ lsA lx. 
?IZ12..Aitl01-lols'tnotrc.-.9)-oo1-oot·S~ I I\ I,· ~:?i> I 

)1212-l9lr11l-lolsmo'ilo--StHlD3-aot-~-d I I I I \ :n_o-s:J 
'~~tlzi~IJ l81-lolshlO'ir,-Cb-oo4-cot-s.51 I I II I ln_:o~ 
)lzl z.l'11 1!91-lo lsl·no%-Sb-oos -o01-s4 I I I I I !u :1 fJ 

II t.ll-1912 p 1-lols fnoqc,- Sl>-CXJ~-Dol-ssl I I II I /'1- 3:ot. 

)11...12.1'\ l'2.lll-lolslrro,b-s-b-oo1-c:pt-s.sl I I II 1'/r~:ro 

~~t~m;b·9)~~Q)!-SSI \ 1 1 11 ~?~ ,lzlzlq lz. 3-os~(Yt,_!>t>-oo;. 001-ss-.3: 
)I~ z.l917..141-lolslnOCI"-sn-orQ-col-s.s I _-v I -t I ~ 1'14-:ov v -.11 J.t ,Jt 

X 
IX 
X 
I 'X 
X 
X 

~ 
I SA. I x 

{/I..VIx! 
,.,R~M~M~A~O==~Y~e~s~~~N~o~___!R~e:..!_l:... N~o·:...:==;;;:.---'----tf~'!JffiP,Ie :'friic!(lng" ~~ ~~~~·~! ~~_n." ]·· 1' ··•,<:' 1 Special lnstructions/OC Requirements 
- . "bl1tio'Eiittl?iiifli!J('tifdl" ~~ lo· ' o ,.,...,, · 
Sample Disposal 181 Return to Client 0 Disposal by lab .-teiii~r;iitS~::,ri ~.JTI tl'~ ~<!.• •· k• r :•il:-

Sample 
Team 
Members~~~~~~~~----1~~~~~~~------~~-pi~~~~~~~ 

. ' ,; .... 

Lab 
Sample 

10 

• .. 

,·) 

i:) 

~-: 

·• 
. 'I 

! ·. ~ 

,,; 

Abn9rm'!l , ... 
Co1Jdllions Of'! 
Receipt '· ,. · • ' 
I ., 

•. ·~ .. ' . ~ ~ ! ... .. ; ' 

•;t • ! :, . 'I, 

! .. ·n .. , 
•, "·. 

:• 

Org:~sl::._~~· _6f:t,/fr Ti~-~.&..1::':~ 4. Relinquished by org: _________ Da~·-·--·--. _:;~.~----· 
~'??--,F-''7'..=-=--:-- _D~j_75LL':l.1f ..10_'}.)!!..~1 '!_2__ _4. Received b~--- Org. ____ --~".'.~----. -~rn~----

-· . _.!D·?hN..)da%.:_.:12::_J.r-.df-..yofc 5. Relinquished by Oro. 

~~~~vil~i~fJJlof :-:.:: "--------- -~::--=-~--~=0-;;~~- ----j-;;,;· ----

- Date 
----·----· ~ ---

Date 

- Date 

IVHITe-:""'TO Acconfp.{ny Samples, BlUE- To Accompany Samples, YELLOW· SMO Suspense Copy 
laboratory Copy Return to S!VIO 

PINK· Fiel~ Copy 



ANAL YSJS REQUEST AND CHAIN OF CUSTODY PAGE ___1:_ OF~ 
SF %00J.C01) (9-94) 

Sample No. · Fraction ER Sample 10 or 
Sample Location Detail 

l$:oo 

~~~~--t--Il li±t ___ :~~ 
1-

1-

1-

1-

1-

1-

1-

1-

1-

1-

1-

s I p ~ .... ljblot;e; I G. I SA I X 
X 
'X 
'/. 

--r 
"' 

v ..VI-.I,Iill 

.. 

AR/COC-1 033=28 -_] 
& Method Requested I I 

I I I I I I I I I I 
I I I 

Lab 
lsampl< 

ID 
., ... ~:: 

·• 
:.~:-fl.~ 

l•;mnl'. 
. . ~ 

-·~ .. ~ ' 
·.: ~!-\ 

1-'•i!}:J: 

;-A :1'·! -

1·1'11 r-

It:..~,;;_: j 

I . : ~ . 

.'I 

,,,._ ·•'. 

I•:I•'!,,.·.J_ 

'h"•!i 

Abnormal Conditions on Receipt 
' j ~ • • . . : '!;" 'Tl !-;: r :. ; •JIJ~ l ·•• 

-·1 r' . " 
Js.d l JH·H'tQIJI;. 1uti :11jv:.r\•~1[:r ;,,,,,In -,un Jt/?. k! ~ {~-Jh ·1~t f. r. h:· ·: ;_, t .1.u '~"·-·w.!r:i ·r : .. ;t·t ,n ,. 

,;.,. . "··'·· r.::·:·: .. ."·ii·~-:~.(:1' ·:·.~-·-~-----\~ ~- ·; . .- 1: . 
1! .;• ··-~-.rll•.irl(u··;~i,iLi.uu -dj, .. , ·---~ stl.-: HJJ'·.H'-.}~-"':~!.1 /iqJ{ rc .• ~ 1' ,, ~~~ •·: ·i'• -.. ,,_,;, i 

heel lent Initials . · • · 

WHITE - To A.ny Samples. BLUE- To Accompany Samples, YELLOW- SMO se Copy PINK- Field Copy 
Labo opy Return to SMO 

I 



• • Sandia National Laboratories 
r1 (!1!1. Radiation Protection Sample Diagnostics 

Customer: 

Organization: 

Project LocaUon: 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

.£>. ti;l!ff/H. Fl£tL< 
1f$2. 

lA-( 
<2. ~> --au:, "l 

Other Information: 03J 2 '5 

02 '2. C[l'i -o!> 

on C( cq -o~ 
0?.2'f20-

tJl2 '72/ 
() 2.2. q l. Zr- 0 

OJ.2q2J-o~ 

OlZ'?ZV-o'" :f 

02.2 '/~)-or-
022'Jz6-o!> 

H~-anrd '""s/OSpecial Instructions: 

r~~~ 
~~61- . @ 

Requested Analysis 

• Sample Analysis Request Form 
Page r of<-

Relinquished~C::;::..oate /:..?2' /)"Time t11 Yo/" . Re;ei•edby~ Date i/>?(!r Tomeo 1q'( _ 

Relinquished by Date ! (y-/ ~I Time / 5"'"D) 
Relinquished by Date Time 

. Re~eiv~Date6',.:Pf-7< Time/ 5 d cS 
Receive y Date Time 

Relinquished by Date Time -- Received by ·Date Time 



~~~ 
·Sandia National Laboratories 
Radiation Protection Sample Diagnostics 

Customer: Hazards/Special Instructions: 

Organization: 

Project location: 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

Requested Analysis 

c:n .. 2..13o- ()I) 

t 

Relinquished ~~ate,{ ·.2 2 -,!STlme d rlj l/ Received by 
Relinquis~ed by _ Date - Time I Received by 
Relinquished by Date Time Received by 

Rellnqui.y Date Time - Received by ••• I 

Sample Analysis Re~est Form 
Page Z of "2-: 

Date Time 

Date Time 

Date Time 

-Date Time 
- -

• 



• 

• 

.. 
*****************************~******************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (88~ Laboratory] * 
* 6-27-95 ~2:~2:~0 PM ·* 
*********************** ************************************************* 

:Analyzedby: t~J'/)./ Reviewedby:~ t/z¥)1~ : 
**************** ******':*~~*******************~'****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022915-05 
5004880~ 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 
~051.000 
6-26-95 
6-27-95 

LAB02 

gram 
10:05:00 AM 
1~:38:12 AM 

~800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.24 
TH-234 Not Detected -------- 9.71E-O~ 
U-234 Not Detected -------- ~.46E+Ol 
RA-226 1.05 7 .92E-0~ 1.23 
PB-2l4 4.47E-01 9.86E-02 9.73E-02 
BI-2~4 3.4~E-01 7.92E-02 7.73E-02 
PB-210 Not Detected -------- 2.44E+02 

TH-232 5.98E-Ol 2.44E-0~ 3.32E-01 
RA-228 3.83E-01 1.61E-Ol 1.28E-01 
AC-228 Not Detected -------- 2.38E-01 
TH-228 4.57E-0~ 2.78E-01 5.94E-O~ 
RA-224 Not Detected -------- 5.~1E-o~ 
PB-2~2 4.45E-01 1.18E-Ol 4.81E-02 
BI-212 Not Detected -------- 6.71E-01 
TL-208 3.69E-01 9.37E-02 8.99E-02 

U-235 Not Detected -------- 3.23E-01 
TH-231 Not Detected -------- 7.24E-Ol 
PA-231 Not Detected -------- 1.56 
AC-227 Not Detected -------- 2.26 
TH-227 Not Detected -------- 4.28E-01 
RA-223 Not Detected -------- 2.47E-0~ 
RN-219 Not Detected 

__ , _____ 
3.65E-01 

PB-211 Not Detected --------- 8.04E-01 
TL-207 Not Detected ------·· 1.58E+01 

AM-241 Not Detected .................... 6.80E-01 
PU-239 Not Detected -------- 3.66E+02 
NP-237 Not Detected -------- 4. 71E-01 
PA-233·- Not Detected -------- 7.58E-02 
TH-229 Not Detected ------- .. 4.06E-Ol 



[summary Report] - Sample ID: 50048801 

Nuclide Activity 25 Error MDA -· (pCi/gram) 
---------- ------------- ----------- -------·-----

AG-llOm Not Detected -------- 4.63E-02 
AR-41 Not Detected -------- 9.79E+02 
BA-133 Not Detected -------- 7.63E-02 
BA-140 Not Detected -------- L46E-Ol 
CD-109 Not ·Detected -------- 1.60 
CD-115 Not Detected -------- l.l4E-Ol 
CE-139 Not Detected -------- 3.85E-02 
CE-141 Not Detected -------- 7.51E-02 
CE-144 Not Detected -------- 3.09E-Ol 
C0-56 Not Detected -------- 4.16E-02 
C0-57 Not Detected -------·- 4.22E-02 
C0-58 Not Detected -------- 4.06E-02 
C0-60 Not Detected -------- 4.51E-02 
CR-51 Not Detected -------- 3.00E-01 
cs -1.34 Not Detected -------- 5.87E-02 
CS-137 4.13E-02 2.49E-02 3.62E-02 
CU-64 Not Detected -------- 4.11E+01 
EU-152 Not Detected -------- 3.05E-Ol 
EU-154 Not Detected -------- 2.14E-Ol 
EU-155 Not Detected -------- l. 89E- 01 
FE-59 Not Detected -------- S.SOE-02 
GD-153 Not Detected -------- l. 54E-Ol 
HG-203 Not Detected -------- 3.90E-02 
I-131 Not Detected -------- 3.96E-02 
IN-115m Not Detected -------- 4.42 
IR-192 Not Detected -------- 3.60E-02 
K-40 1.24E+01 l. 84 3.85E-01 .) LA-140 Not Detected -------- 7.08E-02 
MN-54 Not Detected -------- 4.21E-02 
MN-56 Not Detected -------- 4.28E+01 
M0-99 Not Detected -------- 4.16E-01 
NA-22 Not Detected -------- 5.74E-02 
NA-24 Not Detected -------- l.37E-Ol 
NB-95 Not Detected -----·--- 2.43E-Ol 
ND-147 Not Detected ....................... 2.75E-Ol 
NI-57 Not Detected -------- 9.20E-02 
BE-7 3.25E-01 1.69E-01 2.32E-01 
RU-103 Not Detected -------~ 3.31E-02 
RU-106 Not Detected -------- 3.35E-01 
SB-122 Not Detected -------- 6.30E-02 
SB-124 Not Detected -------- 4.10E-02 
SB-125 Not Detected -------- l. 08E-Ol 
SC-46 Not Detected -------- 6.84E-02 
SR-85 Not Detected ---·---- 4.72E-02 
TA-182 Not Detected -------- 2.02E-01 
TA-183 Not Detected ........................ 6.86E-01 
TE-132 Not Detected -------- 4.44E-02 
TL-201 Not Detected -------- 2.62E-01 
XE-133 Not Detected -------- 2.36E-01 
Y-88 Not Detected -------- 3.81E-02 
ZN-65 Not Detected -------- 1.34E-01 
ZR-95 Not Detected -------- 7.45E-02 

• 



• 

• 

************************************************************************* 
* sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory} ~ 
* 6-2 7- 9 5 ~2: 5 ~: ~5 PM * 
........................................................................................................................................................................................................................... 

: Analyzed by:~ 1 1-...rlrr Reviewed by:~ 1/-z..I'J,;.- : 
***************Jf*~ ........................ ~ ... ~ .................................................................. ~ ... ~ ..................... /1 ..................... ... 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 0229~6-05 
Lab Sample ID 50048802 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 
~043.000 
6-26-95 
6-27-95 

LAB02 

gram 
~0:30:00 AM 
~2:~7:36 PM 

~800 seconds 
~80~ seconds 

Comments: 
........................................................................................................................................................................................................................... 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 3.95 
TH-234 Not Detected -------- 9.~3E-0~ 
U-234 Not Detected -------- ~.44E+O~ 
RA-226· 4.00E-O~ 4.~2E-0~ 6.53E-0~ 
PB-2~4 4.43E-0~ 9.~5E-02 7.9~E-02 
BI-2~4 2.75E-O~ 6.9~E-02 7.06E-02 
PB-2~0 Not Detected ·- ----- ...... 2.36E+02 

TH-232 2.27E-O~ 1.68E-O~ 2.56E-01 
RA-228 4.05E-0~ l... 62E-0~ 1.24E- 0~ 
AC-228 Not Detected -------- 2.38E-0~ 
TH-228 Not Detected -------- 1.05 
RA-224 Not Detected -------- 1.24 
PB-212 4.07E-01 1.~4E-O~ 5.06E-02 
BI,-212 2.02E-0~ 2.55E-0~ 4.~~E-01 
TL-208 3.66E-0~ 9.86E-02 1.04E-01 

U-235 Not Detected -------- 2.80E-01 
TH-231 Not Detected -------- 7.14E-01 
PA-231 Not Detected ---·---- 1.47 
AC-227 Not Detected -------- 2.14 
TH-227 Not Detected -------- 4.16E-01 
RA-223 Not Detected -------- 2.43E-01 
RN-219 Not Detected -------- 3.49E-01 
PB-211 Nat Detected -------- 8.12E-01 
TL-207 Not Detected -------- 1.46E+01 

AM-241 Not Detected ---·---- 6.32E-01 
PU-239 Not Detected -------- 3.45E+02 
NP-237 Not Detected -------- 4.47E-01 
PA-233' Not Detected ...................... 7 .49E· 02 
TH-229 Not Detected .. .................... 3.71E-01 



{Summary Report] - Sample ID: 50048802 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • -·-------- ------------- ----------- -------------AG-110m Not Detected -------- 4.81E-02 
AR-41 Not Detected -------- 9.91E+02 
BA-133 Not Detected -------- 7.54E-02 
BA-140 Not Detected -------- 1.34E-Ol 
CD-109 Not Detected -------- 6.85E-Ol 
CD-115 Not Detected -------- 1. 07E- 01_ 
CE-139 Not Detected -------- 3.78E-02 
CE-141 Not Detected -------- 6.48E-02 
CE-144 Not Detected -------- 2.84E-01 
C0-56 Not Detected -------- 4.4"6E-02 
C0-57 Not Detected -------- 3.BSE-02 
C0-58 Not Detected -------- 3.64E-02 
C0-60 Not Detected -------- 4.91E-02 
CR-51 Not Detected -------- 2.78E-Ol 
CS-134 Not Detected -------- 5.59E-02 
CS-137 8.18E-02 2.77E-02 3.27E-02 
CU-64 Not Detected -------- 3.88E+01 
EU-152 Not Detected -------- 2.97E-01 
EU-154 Not Detected -------- 2.13E-01 
EU-155 Not Detected -------- 1.83E-01 
FE-59 Not Detected -------- 8.95E-02 
GD-153 Not Detected -------- 1.40E-01 
HG-203 Not Detected -------- 3.65E-02 
I-1.31 Not Detected -------- 3.34E-02 

.IN.-: 115m Not Detected -------- 4.30 
IR~192 Not Detected -------- 3.44E-02 
K-_40 · 1.03E+01 1.57 3.98E-Ol ./ LA--140 Not Detected -------- 6.47E-02 
MN-54 Not Detected -------- 3.97E-02 
MN-56 Not Detected -------- 4.89E+Ol 
M0-99 Not Detected --·----- 4.01E-01 
NA-22 Not Detected -------- 4.74E-02 
NA-24 Not Detected -------- 1.37E-01 
NB-95 Not Detected -------- 2.36E-01 
ND-147 Not Detected ........................ 2.48E-01 
NI-57 Not Detected -------- 9.47E-02 
BE-7 Not Detected -------- 3 .18E-O_l 
RU-103 Not Detected -------- 3.47E-02 
RU-106 Not Detected -------- 3.53E-01 
SB-122 Not Detected -------- 6.04E-02 
SB-124 Not Detected ------·- 3.75E-02 
SB-125 Not Detected -------· 1.03E-01 
SC-46 Not Detected -------- 6.00E-02 
SR-85 Not Detected -------- 4.65E-02 
TA-182 Not Detected -------- 1.79E-01 
TA-183 Not Detected -------- 6.35E-01 
TE-132 Not Detected -------- 4.29E-02 
TL-201 Not Detected ------·- 2.20E-01 
XE-133 Not Detected -------- 2.24E-Ol 
Y-88 Not Detected -------- 3.05E-02 
ZN-65 Not Detected -------- 1.16E-01 
ZR-95 Not Detected -------- 6.91E-02 

• 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-2 7- 9 5 1 : 31: 0 7 PM -* 
************************************************************************* 

: Analyzed by: ........-rv- /(u)tr Reviewed by~ C/z-1 ~~ : 
****************~*~*********~******************~*~~***************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022917-05 
50048803 

MARINELLI SOIL SAMPLE 
. Solid 

2SMAR 
1037.000 
6-26-95 
6-27-95 

LAB02 

gram 
10:50:00 AM 
12:57:49 PM 

1800 seconds 
1801 seconds 

Conunents: 
************************************************************************* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.00 
TH-234 Not Detected -------- 8.90E-01 
U-234 Not Detected -------- 1.41E+01 
RA-226 8.41E-01 8.54E-01 1.36 
PB-,214 3.69E-01 8.30E-02 7.97E-02 
BI-214 3.38E-01 7.76E-02 7.38E-02 
PB-210 Not Detected .-------- 2.41E+02 

TH-232 3.26E-01 1.46E-01 1.97E-01 
RA-228 3.38E-01 1.38E-01 1. 65E- 01 
AC-228 .Not Detected -------- 2.24E-01 
TH-228 Not Detected -------- 1. 08 
RA-224 Not Detected -------- 1.22 
PB-212 3.03E-01 8.20E-02 9.62E-02 
BI-212 3.58E-01 2.77E-01 4.17E-01 
TL-208 3.54E-01 8.93E-02 8.23E-02 

U-235 Not Detected -------- 2.96E-01 
TH-231 Not Detected -------- 6.92E-01 
PA-231 Not Detected -------- 1.50 
AC-227 Not Detected -------- 2.15 
TH-227 Not Detected -------- 4.08E-01 
RA-223 Not Detected -------- 2.33E-01 
RN-219 Not Detected ------·- 3.27E-01 
PB-211 Not Detected -------- 7. 72E-01 
TL-207 Not Detected -------- 1.79E+Ol 

AM-241 Not Detected -------- 6.54E-Ol 
PU-239 Not Detected ---·---- 3.38E+02 
NP-237 Not Detected -------- 4.37E"01 
PA-233. Not Detected -------- 7.71E-02 
TH-229 Not Detected -------- 3.67E-01 



[Summary Report) - Sample ID: 50048803 

Nuclide Activity 28 Error MDA • (pCi/graml 
---------· ------------- ----------- -------------AG-llOm Not Detected -------- 4.2SE-02 

AR-41 Not Detected -------- 1.19E+03 
BA-133 Not Detected -------- 7.02E-02 
BA-140 Not Detected -------- 1.32E-01 
CD-109 Not Detected -------- 1.46 
CD-115 Not Deeected -------- 1. OlE-01 
CE-139 Not Detected -------- 3.68E-02 
CE-141 Not Detected -------- 6.69E-02 
CE-144 Not Detected -------- 2.87E-Ol 
C0-56 Not Detected -------- 4.18E-02 
C0-57 Not Detected -------- 3.97E-02 
C0-58 Not Detected -------- 3.60E-02 
C0-60 Not Detected ----·--- 4.98E-02 
CR-51 Not Detected ··------- 2.84E-Ol 
CS-134 Not Detected -------- 5.84E-02 
CS-137 2.75E-02 2.09E-02 3.14E-02 
CU-64 Not Detected -------- .3. 94E+Ol 
EU-152 Not Detected -------- 3.05E-Ol 
EU-154 Not Detected -------- 2.22E-Ol 
EU-155 Not Detected -------- l.BOE-01 
FE-59 Not Detected -------- 8.76E-02 
GD-153 Not Detected -------- 1.44E-Ol 
HG-203 Not Detected -------- 3.54E-02 
I-131 Not Detected -------- 3.70E-02 
IN-115m Not Detected -------- 4.28 
IR-192 Not Detected -------- 3.56E-02 
K-40 1.16E+Ol 1. 73 2.84E-01 • LA-140 Not Detected -------- 6.36E·02 
MN-54 Not Detected -------- 4.23E-02 
MN-56 Not Detected .-------- 5.02E+Ol 
M0-99 Not Detected ........................ 3.90E-01 
NA-22 Not Detected -------- 5.51E-02 
NA-24 Not Detected -------- 1.40E-Ol 
NB-95 Not Detected -------- 2.33E-01 
ND-147 Not Detected -------- 2.53E-01 
NI-57 Not Detected -------- 8.53E-02 
BE-7 Not Detected -------- 2.82E-Ol 
RU-103 Not Detected -------- 3.32E-02 
RU-106 Not Detected -------- 3.29E-01 
SB-122 Not Detected .................... 6.43E·02 
SB-124 Not Detected -------- 3.71E-02 
SB-125 Not Detected -------- 9.70E-02 
SC-46 Not Detected -------- 6.25E-02 
SR-85 Not Detected -------- 4.63E-02 
TA-182 Not Detected -------- 1. 84E- 01 
TA-183 Not Detected -------- 6.46E-01 
TE-132 Not Detected ................... 4.29E-02 
TL·201 Not Detected -------- 2.39E-01 
XE·133 Not Detected --·----- 2.24E-Ol 
Y-88 Not Detected -------- 3.36E-02 
ZN-65 Not Detected -------- 1. 25E- 01 
ZR-95 Not Detected -------- 6.82E-02 

., 



************************************************************************* 
'* Sandia National Laboratories '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 
'* 6-27-95 2:11:04 PM .* 
************************************************************************* 

:Analyzed by:~ b /"s/Y" Reviewed by:~ 4 /z..r/11 : 
***************~~******'**'**********************~{******;*I~******* 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022918-05 
Lab Sample ID 50048804 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

927.000 
6-26-95 
6-27-95 

LAB02 

gram 
11:05:00 AM 
1:37:05 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.09 
TH-234 Not Detected -------- 1.01 
U-234 Not Detected -------- 1.67E+01 
RA-226. 8.10E-01 4.82E-01 7.13E-01 
PB-214 3.80E-01 8.94E-02. 8.99E-02 
BI-214 3.58E-01 7.93E-02 6.75E-02 
PB-210 Not Detected .-------- 2.60E+02 

TH-232 4.80E-01 2.28E-01 3.21E-01 
RA-228 2.15E-01 1.54E-01 2.29E-01 
AC-228 . Not Detected -------- 2.63E-01 
TH-228 4.54E-01 3.04E-01 7.00E-01 
RA-224 Not Detected -------- 6.04E-01 
PB-212 4.13E-01 1.24E-01 5.61E-02 
BI-212 5.72E-01 3.13E-01 4.31E-01 
TL-208 3.94E-01 1.16E-01 1.33E-01 

U-235 Not Detected -------- 3.32E-01 
TH-231 Not Detected -------- 7.78E-01 
PA-231 Not Detected -------- 1.77 
AC-227 Not Detected .................... 2.32 
TH-227 Not Detected -------- 4.63E-01 
RA-223 . Not Detected -------- 2.63E-01 
RN-219 Not Detected -------- 3.71E-01 
PB-211 Nbt Detected -------- 8.97E-01 
TL-207 Not Detected -------- 1.87E+01 

AM-241 Not Detected -------- 6.94E-01 
PU-239 Not Detected -------- 3.91E+02 
NP-237 Not Detected -------- 4.81E~01 
PA-233 Not Detected ...................... ·7.79E-02 
TH·229 Not Detected -------- 4.06E-Ol 



[Summary Report] - Sample ID: 50048804 

Nuclide Activity 2S Error MDA • {pCi/gram) 
---------- ------------- ----------- -------------AG-llOm Not Detected -------- 4.40E-02 

AR-41 Not Detected -------- l.48E+03 
BA-133 Not Detected -------- 7.81E-02 
BA-140 Not Detected -------- l.43E-Ol 
CD-109 Not Detected -------- 1.59 
CD-115 Not Detected -------- l.lSE-01 
CE-139 Not Detected -------- 4.36E-02 
CE-141 Not Detected -------- 7.39E-02 
CE-144 Not Detected -------- 3.21E-01 
C0-56 Not Detected -------- 4.53E-02 
C0-57 Not Detected -------- 4.22E-02 
C0-58 Not Detected -------- 4.21E-02 
C0-60 Not Detected -------- 5.20E-02 
CR-51 Not Detected -------- 3.13E-01 
CS-134 Not Detected -------- 6.51E-02 
CS-137 2.52E-02 2.06E-02 3.12E-02 
CU-64 Not Detected -------- 4.20E+Ol 
EU-152 Not Detected -------- 3.27E-01 
EU-154 Not Detected -------- 2.41E-01 
EU-155 Not Detected -------- 2.00E-Ol 
FE-59 Not Detected -------- 9.36E-02 
GD-153 Not Detected -------- 1. 59E-01 
HG-203 Not Detected -------- 4.28E-02 
I-131 Not Detected -------- 4.06E-02 
IN-115m Not Detected -------- 5.29 
IR-192 Not Detected -------- 3 .58E-02 
K-40 1.30E+Ol 1.95 4.94E-Ol .; LA-140 Not Detected 8.26E-02 l -------- 5 

MN-54 Not Detected -------- 4.69E-02 
MN-56 Not Detected ·-------- 6.06E+Ol 
M0-99 Not Detected -------- 4.45E-01 
NA-22 Not Detected -------- 5.99E-02 
NA-24 Not Detected -------- 1.48E-01· 
NB-95 Not Detected -------- 2.67E-Ol 
ND-147 Not Detected -------- 2.85E-01 
NI-57 Not Detected -------- 1.09E-Ol 
BE-7 Not Detected -------- 3.19E-Ol 
RU-103 Not Detected -------- 3.70E-02 
RU-106 Not Detected -------- 3.71E-Ol 
SB•l22 Not Detected -------- 7.22E-02 
SB-124 Not Detected -------- 4.05E-02 
SB-125 Not Detected -------- l.l6E-01 
SC-46 Not Detected -------- 6.36E-02 
SR-85 Not Detected -------- 5.00E-02 
TA-182 Not Detected -------· 1.90E-Ol 
TA-183 Not Detected -------- 6.94E-01 
TE-132 Not Detected -------- 4.58E-02 
TL-201 Nat Detected -------- 2.76E-01 
XE-133 Not Detected -------- 2.59E-Ol 
Y-88 Not Detected -------- 3.86E-02 
ZN-65 Not Detected -------- 1.30E-01 
ZR-95 Not Detected -------- 7. 59E-.02 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-27-95 2:51:03 PM '* 
************************************************************************* 

: Analyzed by: ~ t-4-.J'/!F" Reviewed by: fY;y GAr lrJ..- : 
****************~~*****~;*~************************~/'****;~~~~****** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
• 022919-05 

5.0048805 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

692.000 
6-26-95 
6-27-95 

LAB02 

gram 
11:20:00 AM 

2:17:35 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.53 
TH-234 Not Detected -------- 1.32 
U-234 Not Detected -------- 2.20E+01 
RA-226 9.84E-01 8.82E-01 1.39 
PB-214 5.47E-01 1. 24B- 01 1.19E-01 
BI-214 5.01E-01 1.15E-01 1.07E-01 
PB-210 Not Detected ·-------- 3.63E+02 

TH-232 4.42E-01 l.95E-01 2.57E-01 
RA-228 6.52E-01 . 2_.16E-01 2.18E-01 
AC-228 .Not Detected -------- 3.48E-01 
TH-228 5.68E-Ol 3. 73E-Ol 8.55E-01 
RA-224 Not Detected -------- 1.84 
PB-212 4.56E-01 l.05E-Ol 1.02E-01 
BI-212 8.31E-01 5.12E-01 7.46E-01 
TL-208 5.37E-01 l. 54E- 01 1.74E-01 

U-235 Not Detected -----·-- 3.95E-01 
TH-231 Not Detected -------- 9.94E-01 
PA-231 Not Detected -------- 2.14 
AC-227 Not ·Detected -------- 3.02 
TH-227 Not Detected -------- 6.15E-01 
RA-223 Not Detected -------- 3.42E-01 
RN-219 Not Detected -------- 4.74E-01 
PB-211 Not Detected 

____ .., ___ 
1.18 

TL-207 Not Detected -------- 2.45E+Ol 

AM-241 Not Detected -------- 9.07E-Ol 
PU-239 Not Detected -------- 4.81E+02 
NP-237 Not Detected -------- 6.26E-01 
PA-233 Not Detected -------- l. OlE- 01 
TH-.229 Not Detected -------- 5.14E-01 



[Summary Report] - Sample ID: 50048805 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOrn Not Detected -------- 5.74E-02 
AR-41 Not Detected -------- 2.30E+03 
BA-133 Not Detected -------- 1.04E-01 
BA-140 Not Detected -------- 2.17E-Ol 
CD-109 Not Detected -------- 2.15 
CD-115 Not Detected -------- 1.52E-01 
CE-139 Not Detected -------- 5.43E-02 
CE-141 Not Detected -------- 9.15E-02 
CE-144 Not Detected -------- 4.19E-01 
C0-56 Not Detected -------- 6.40E-02 
C0-57 Not Detected -------- 5.5SE-02 
C0-58 Not Detected -------- 5.34E-02 
C0-60 Not Detected -------- 6.64E-02 
CR-51 Not Detected -------- 3.96E-01 
CS-134 Not Detected -------- 8.24E-02 
CS-137 Not Detected -------- 6.89E-02 
CU-64 Not Detected -------- 5.46E+01 
EU-152 Not Detected -------- 4. 39E-.Ol 
EU-154 Not Detected -------- 3.30E-01 
EU-155 Not Detected -------- 2.47E-01 
FE-59 Not Detected -------- 1. 36E-01 
GD-153 Not Detected -------- 2.03E-01 
HG-203 Not Detected -------- 5 .llE-02 
I-131 Not Detected -------- 5.45E-02 
IN-115m Not Detected -------- 7.21 
IR-192 Not Detected -------- 4.98E-02 

. K-40 1.62E+01 2.45 6.6J.E-01 .; LA-.140 -Not Detected -------- 8.5BE-02 
MN-54 Not Detected -------- 6.36E-02 
MN-56 Not Detected -------- 9.60E+01 
M0-99 Not Detected -------- 5.27E-01 
NA-22 Not Detected -------- 7.64E-02 
NA-24 Not Detected -------- 2.26E-01 -NB-95 Not Detected -------- 3.52E-01 
ND-147 Not Detected -------- 3.91E-01 
NI-57 Not Detected -------- 1.40E-01 
BE-7 Not Detected -------- 4.27E-01 
RU-103 Not Detected -------- 5.12E-02 
RU-106 Not Detected -------- 5.17E-01 
SB-122 Not Detected -------- l..OOE+01 
SB-124 Not Detected ------·- 5.24E-02 
SB-125 Not Detected -------- 1.52E-01 
SC-46 Not Detected -------- 8.61E-02 
SR-85 Not Detected -------- 6.44E-02 
TA-182 Not Detected -------- 2.47E-Ol 
TA-183 Not Detected -------- 9.06E-01 
TE-132 Not Detected .................... 5.83E-02 
TL-201 Not Detected -------- 3.36E-01 
XE-133 Not Detected -------- 3.37E-01 
Y-88 Not Detected ------·- 5.55E-02 
ZN- 65 Not Detected -------- 1.71E-01 
ZR-95 Not Detected -------- l.OOE-01 

• 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-27-95 3:30:52 PM * 
************************************************************************* 

: Analyzed by: ~ t/u 4~ Reviewed by:~ .I /z...i [5r : 
****************~~*********';*******************~"****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022920-05 
50048806 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

844.000 
6-26-95 
6-27-95 

LAB02 

gram 
1:00:00 PM 
2:57:09 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.05 
TH·234 Not Detected -------- 1.18 
U-234 Not Detected -------- 1.88E+01 
RA-226 9.33E-01 7.03E-01 1.09 
PB-214 4.77E-01 1. 04E-01 9.64E-02 
BI-214 5.03E-01 1.03E-01 8.09E-02 
PB-210 Not Detected -------- 3.14E+02 

TH-232 3.48E-01 2.08E-01 3.06E-01 
RA-228 4.06E-01 2_.23E-01 3.17E-01 
AC-228 Not Detected -------- 3.19E-01 
TH-228 7.64E-Ol 3.58E-01 6.73E-Ol 
RA-224 1.42 4.05E-01 6.31E-Ol 
PB-212 6.00E-01 l.25E-01 5.87E-02 
BI-212 5.03E-01 3.42E-01 5.01E-01 
TL-208 5.14E-01 1.25E-01 l.17E-01 

U-235 Not Detected -------- 3.74E-Ol 
TH-231 Not Detected -------- 8.72E-01 
PA-231 Not Detected -------- 2.03 
AC-227 Not Detected -------- 2. 74 
TH-227 Not Detected -------- 5.60E-Ol 
RA-223 Not Detected -------- 2.98E-01 
RN-219 Not Detected -------- 4.55E-Ol 
PB-211 Not Detected -------- 1.03 
TL-207 Not Detected -------- 1.99E+01 

AM-241 Not Detected -------- 8.19E-01 
PU-239 Not Detected -------- 4.35E+02 
NP-237 Not Detected -------- 5.65E-Ol 
PA-233 Not Detected -------- 9.16E-02 
TH-229 Not Detected -------- 4.65E-Ol 



[Summary Report] - Sample ID: 50048806 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 4.9~E-02 
AR-41 Not Detected -------- 1.33E+03 
BA-133 Not Detected -------- 9.29E-02 
BA-HO Not Detected -------- 1.90E-O~ 
CD-109 Not Detected -------- 1.99 
CD-~15 Not Detected -------- 1.41E-01 
CE-139 Not Detected -------- 5.03E-02 
CE-H1 Not Detected -------- 8.63E-02 
CE-144 Not Detected -------- 3.QOE-0~ 
C0-56 Not Detected -------- 5.74E-02 
C0-57 Not Detected -------- s. ~·oE- 02 
C0-58 Not Detected -------- 5. BE-02 
C0-60 Not Detected -------- 6.67E-02 
CR-51 Not Detected -------- 3.83E-0~ 
CS-134 Not Detected -------- 7.42E-02 
CS-137 Not Detected -------- 5.49E-02 
CU-64 Not Detected -------- 5.55E+01 
EU-~52 Not Detected -------- 4.06E-01 
EU-154 Not Detected -------- 2.73E-01 
EU-155 Not Detected -------- 2.27E-01 
FE-59 Not Detected -------- l,.15E-Ol 
GD-153 Not Detected -------- 1.82E-Ol. 
HG-203 Not Detected -------- 4.78E-02 
I-131 Not Detected -------- 4.74E-02 
IN-115m Not Detected -------- 5.81 
IR-192 Not Detected -------- 4.47E-02 ., K-40 1.76E+01 2.57 3.65E-01 
LA-140 Not Detected -------- 8.78E-02 
MN-54 Not Detected -------- 5 .45E- 02 
MN-56 Not Detected .-------- 6.57E+O~ 
M0-99 Not Detected -------- 5.28E-O~ 
NA-22 Not Detected -------- 7.48E-02 
NA-24 Not Detected -------- 1. 7~E-Ol 
NB-95 Not Detected -------- 3.18E-01 
ND-147 Not Detected -------- 3.37E-01 
NI-57 Not Detected -------- 1.~9E-01 
BE-7 Not Detected -------- 3.87E-01 
RU-103 Not Detected -------- 4.07E-02 
RU-106 Not Detected -------- 4.51E-01 
SB-122 Not Detected -------- 8.62E-02 
SB-124 Not Detected -------- 4.64E-02 
SB-125 Not Detected -------- 1.30E-01 
SC-46 Not Detected -------- 9.09E-02 
SR-85 Not Detected ·------- 5.83E-02 
TA-182 Not Detected -------- 2.65E-01 
TA-183 Not Detected -------- 8.28E-01 
TE-132 Not Detected -------- 5.48E-02 
TL-201 Not Detected -------· 3.12E-01 
XE-133 Not Detected -------- 3.01E-Ol 
Y-88 Not Detected -------- 3. 77E- 02 
ZN-65 Not Detected -------- 1. 77E- 01 
ZR-95 Not Detected -------- 9.53E-92 

., 



• 

********-***************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [88~ Laboratory) * 
* 6-27-95 6:03 :OS PM * 
************************************************************************* 

:Analyzed by:~ ~ /2-1/11 Reviewed by:~ ~/; .... r/Jr : 
****************~~*******~~*~*********************~~****~*~********** 
Customer 
Customer sample ID 
Lab Sample ID 

Sample Description 
sample Type 
sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire start Date 
Detector Name 
Elapsed Live Time 
Elapsed Real Time 

D.MILLER/E.RANKIN (7582/SMO) 
02292~-05 . 
59.048807 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

960.000 
6-26-95 
6-27-95 

LAB02 

gram 
~:~0:00 PM 
5:30:34 PM 

1800 seconds 
~80~ seconds 

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

. Nuclide Activity 28 Error MDA 
(pCi/gram) 

---------- ------------- ----------- ------------ ... 
-U-238 Not Detected -------- 4.77 

, ..... : : . TH-234 8.81E-01 6.45E-01 9.41E-01 
U-234 Not Detected -------- ~.78E+01 
RA-226 1.22 6.79E-01 1.01 
PB-214 6.24E-01 1.20E-01 9.53E·02 
BI-214 4.82E-01 9.85E-02 8.24E·02 
PB-210 ·Not Detected ·-------- 3.01E+02 

TH-232 4.16E-01 l.85E-01 2.53E-01 
RA-228 5.29E-01 3.85E-01 2.17E-01 
AC·228 Not Detected -------- 3.08E-01 
TH-228 5.48E-01 3.22E-01 7.61E-01 
RA-224 1.55 4.34E-01 6.33E-01 
PB-212 6.26E-01 1. 30E-Ol 5.98E-02 
BI-212 7.74E-01 3.61E-01 4.82E-01 
TL-208 5.58E-01 1.34E-01 1.34E-01 

U-235 Not Detected ...................... 3.62E-01 
TH-231 Not Detected -------- 8.84E-01 
PA-231 Not Detected -------- ~.85 
AC-227 Not Detected -------- 2.54 
TH-227 Not Detected -------- 5.25E-01 
RA-223 Not Detected -------- 3.06E·O~ 
RN-219 Not Detected -------- 4.30E·01 
PB-211 Ndt Detected ..................... 1.04 
TL-207 Not Detected -------- 2.23E+01 

AM-241 Not Detected -------- 7.95E-Ol 
PU-239 Not Detected -------- 4.25E+02 
NP-237 Not Detected -------- 5.59E·Ol 
PA-233 Not Detected -------- 8.45E·02 
TH-229 Not Detected -------- 4.59E·Ol 



(Summary Report] - Sample ID: 50048807 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 4.89E-02 
AR-4~ Not Detected -------- 3.39E+03 
BA-~33 Not Detected -------- 9.13E-02 
BA-140 Not Detected -------- l.6~E-O~ 
CD-~09 Not Detected -------- 1.87 
CD-115 Not Detected -------- ~.32E-01 
CE-139 Not Detected -------- 4.75E-02 
CE-~41 Not Detected -------- 8.38E-02 
CE-~44 Not Detected -------- 3.68E-O~ 
C0-56 Not Detected -------- 5.30E-02 
C0-57 Not Detected -------- 4.79E-02 
C0-58 Not Detected -------- 4.91E-02 
C0-60 Not Detected -------- S.SlE-02 
CR-5~ Not Detected -------- 3.69E-Ol 
CS-134 Not Detected -------- 7.~3E-02 
CS-137 Not Detected --------- 5.77E-02 
CU-64 Not Detected -------- 5.59E+O~ 
EU-152 Not Detected -------- 3.79E-0~ 
EU-154 Not Detected -------- 2.62E-01 
EU-155 Not Detected -------- 2.30E-O~ 
FE-59 Not Detected -------- l.l3E-0~ 
GD-~53 Not Detected -------- l. B~E-Ol 
HG-203 Not Detected -------- 4.63E-02 
I-131 Not Detected -------- 4.44E-02 
IN-115m Not Detected -------- 7.65 
IR-192 Not Detected -------- 4.20E-02 
K-40 ~.99E+Ol 2.84 4.85E-Ol .j LA-.~40 Not Detected -------- 8.32E-02 
MN-54 Not Detected -------- 4.97E-02 
MN-56 Not Detected -----·-- l.l5E+02 
M0-99 Not Detected -------- 5.34E-Ol 
NA-22 Not Detected -------- 7.34E-02 
NA-24 Not Detected -------- l.72E-0~ 
NB-95 Not Detected -------- 3.0SE-Ol 
ND-~47 Not Detected -------- 3.~1E-0~ 
NI-57 Not Detected -------- l.23E-Ol 
BE-7 Not Detected -------- 3.84E-Ol 
RU-~03 Not Detected -------- 3.74E-02 
RU-~06 Not Detected -------- 4.07E-Ol 
SB-122 Not Detected -------- 8.09E-02 
SB-124 Not Detected ...................... 4.78E-02 
SB-125 Not Detected -------- l.31E-Ol 
SC-46 Not Detected -------- 7.75E-02 
SR-85 Not Detected -------- 5.56E-02 
TA-182 Not Detected ...................... 2.30E-0~ 
TA-183 Not Detected -------- 7.99E-Ol 
TE·132 Not Detected -------- 5.39E-02 
TL-201 Not Detected -------- 3.06E-Ol 
XE-133 Not Detected -------- 3.04E-Ol 
Y-88 Not Detected -------- 3.63E-02 
ZN-65 Not Detected -------- l.52E-01 
ZR-95 Not Detected -------- 9.04E-02 

• 



• 

*W*********************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] .* 
* 6-27-95 6:45:26 PM * 
************************************************************************* 

: Analyzed by: ~ f ~ r} 7/ Reviewed by: /)7 t /7. j ~ r : 
****************~~****r~~*'**********************~<***************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022922-05 
Lab Sample ID 50048808 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

903.000 
6-26-95 
6-27-95 

LAB02 

gram 
1:15:00 PM 
6:07:51 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.20 
TH-234 Not Detected -------- 1.11 
U-234 Not Detected -------- 1.79E+01 
RA-226 1.38 6.56E-01 9.39E-01 
PB-214 5.52E-01 1.21E-01 1.20E-01 
BI-214 4.92E-01 1.04E-01 9.34E-02 
PB-210 Not Detected .-------- 2.88E+02 

TH-232 5.69E-01 2.44E-01 3.35E-01 
RA-228 6.13E-01 2.28E-01 2.83E-01 
AC-228 Not Detected -------- 3.04E-01 
TH-228 Not Detected -------- 1. 45 
RA-224 Not Detected -------- 1. 67 
PB-212 5.57E-01 1.14E-01 9.83E-02 
BI-212 4.89E-01 4.15E-01 6.42E-01 
TL-208 5.24E-01 1.26E-01 1.20E-01 

U-235 Not Detected -------- 3.7SE-01 
TH-231 Not Detected -------- 9.31E-Ol 
PA-231 Not Detected -------- 2.01 
AC-227 Not Detected -------- 2.74 
TH-227 Not Detected -------- 5.62E-01 
RA-223 Not Detected -------- 3.19E-01 
RN-219 Not Detected -------- 4.44E-01 
PB-211 Not Detected -------- 1. 01 
TL-207 Not Detected -------- 2.28E+01 

AM-241 Not Detected -------- 8.43E-Ol 
PU-239 Not Detected -·------ 4.45E+02 
NP-237 Not Detected -------- 5.96E~01 
PA-233" Not Detected -------- 9.55E-02 
TH-229 Not Detected -------- 4.67E-Ol 



[Summary Report] - Sample ID: 50048808 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------AG-llOm Not Detected -------- 5.09E-02 

AR-41 Not Detected -------- 4.29E+03 
BA-133 Not Detected -------- 9.30E-02 
BA-140 Not Detected -------- 1.74E-01 
CD-109 Not Detected -------- 1.99 
CD-115 Not Detected -------- l.34E-01 
CE-139 Not Detected -------- 4.90E-02 
CE-141 Not Detected -------- 8.81E-02 
CE-144 Not Detected -------- 3.89E-01 
C0-56 Not Detected -------- 5.52E-02 
C0-57 Not Detected -------- 5.05E-02 
C0-58 Not Detected -------- 4.98E-02 
C0-60 Not Detected -------- 6.00E-02 
CR-51 Not Detected -------- 3.53E-01 
CS-134 Not Detected -------- 7.58E-02 
CS-137 Not Detected -------- 5.59E·02 
CU-64 Not Detected -------- 5.69E+01 
EU-152 Not Detected -------- 4.11E-01 
EU-154 Not Detected -------- 2.72E-01 
EU-155 Not Detected -------- 2.35E-01 
FE-59 Not Detected -------- l.25E-01 
GD-153 Not Detected -------- 1. SSE-01 
HG-203 Not Detected -------- 4.85E-02 
I-131 Not Detected -------- 4.75E-02 
IN:115m Not Detected -------- 8.39 

__ -rR~-192 Not Detected -------- 4.30E-02 
--K-40 1.92E+01 2.77 5.58E-01 ., -LA-:140 - Not- Detected -------- 8.21E-02 

MN-54 Not Detected -------- 5.70E-02 
.MN-_56 Not Detected -------- l.39E+02 
M0-99 Not Detected -------- 5.25E-01 
NA-22 Not Detected -------- 7.11E-02 
NA-24 Not Detected -------- 2.08E-01 
NB-95 Not Detected - 3.27E-01 --·-----
ND-147 Not Detected -------- 3.31E-01 
NI-57 Not Detected -------- 1.43E-01 
BE-7 Not Detected -------- 3.86E-01 
RU-103 Not Detected -------- 4.28E-02 
RU-106 Not Detected -------- 4.44E-01 
SB-122 Not Detected -------- 8.2BE-02 
SB-124 Not Detected -------- 4.87E-02 
SB-125 Not Detected -------- l.37E-01 
SC-46 Not Detected -------- 8.30E-02 
SR-85 Not Detected - - -- -..... - 5.97E-02 
TA-182 Not Detected -----·-- 2.40E-01 
TA-183 Not Detected -------- 8.62E-01 
TE-132 Not Detected -------- 5.67E-02 
TL-201 Not Detected -------- 3.0SE-01 
XE-133 Not Detected -------- 3.00E-01 
Y-88 Not Detected -------- 4.07E-02 
ZN-65 Not Detected -------- l. 61E- 01 
ZR-95 Not Detected -------- 9.08E-02 

• 



• 

• 

********~*************************•************************************** 
* Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [88~ Laboratory] * 
* 6 - 2 7 - 9 5 7 : 2 7 : 3 7 PM * 
........................................................................................................................................................................................................................... 

: Analyzed by: ~ 1/-v-~/r£ Reviewed by: /')?- C A.rj/r : 
****************~**********************************~*/****'; .............................. ... 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022923-05 
Lab Sample ID 59048809 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

902.000 
6-26-95 
6-27-95 

LAB02 

gram 
~:40:00 PM 
6:53:58 PM 

~BOO seconds 
1801 seconds 

Cormnents: 
........................................................................................................................................................................................................................... 

Nuclide Activity 2S Error MDA 
(pCi/ gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 4.97 
TH-234 Not Detected -------- 1.18 
U-234 Not Detected -------- 1.79E+01 
RA-226 6.86E-01 5.81E-O~ 9.08E-01 
PB-2~4 4.89E-01 1.03E-01 9.04E-02 
BI-2~4 4.46E-O~ 9.4BE-02 8.~3E-02 
PB-2~0 Not Detected ·-------- 2.95E+02 

TH-232 4.33E-O~ 2.0~E-01 2.79E-0~ 
RA-228 5.56E-0~ 2_87E-01 2.34E-O~ 
AC-228 Not Detected -------- 2.76E-O~ 
TH-228 5.56E-01 3.39E-01 8.~6E-O~ 
RA-224 Not Detected -------- 6.~6E-O~ 
PB-2~2 5.33E-O~ l.17E-01 5.65E-02 
BI-2~2 6.29E-01 3.52E-O~ 4.94E-01 
TL-208 4.55E-01 l.18E- 01 1.20E-0~ 

U-235 Not Detected ...................... 3.59E-01 
TH-231 Not Detected ....................... 8.79E-01 
PA-231 Not Detected -------- 1. 97 
AC-227 Not Detected -------- 2.58 
TH-227 Not Detected -------- 5.09E-O~ 
RA-223 Not Detected -------- 3.03E-O~ 
RN-219 Not Detected --------- 4.28E-01 
PB-211 Not Detected -------- 9.96E-01 
TL-207 Not Detected -------- 2.01E+01 

AM-241 Not Detected ---·---- 7.97E-01 
PU-239 Not Detected -------- 4.1BE+02 
NP-237 Not Detected -------- 5.67E-01 
PA-233. Not Detected -------- 9.16E-02 
TH-229 Not Detected -------- 4.64E-01 



[Summary Report) - Sample ID: 50048809 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------
.AG-~~Om Not Detected -------- 4.80E-02 
AR-4~ Not Detected -------- 4.70E+03 
BA-~33 Not Detected -------- 8.70E-02 
BA-~40 Not Detected -------- L56E-0~ 
CD-109 Not Detected -------- L93 
CD-~15 Not Detected -------- L45E-01 
CE-139 Not Detected -------- 4.74E-02 
CE-141 Not Detected -------- 8.31E-02 
CE-~44 Not Detected -------- 3.65E-01 
C0-56 Not Detected -------- 5.16E-02 
C0-57 Not Detected -------- 4.72E-02 
C0-58 Not Detected -------- 4.60E-02 
C0-60 Not Detected -------- 5.83E-02 
CR-51 Not Detected -------- 3.48E-01 
CS-134 Not Detected -------- 6.99E-02 
CS-137 Not Detected -------- 5.37E-02 
CU-64 Not Detected -------- 5.85E+01 
EU-152 Not Detected -------- 3.40E-01 
EU-154 Not Detected -------- 2.61E-01 
EU-155 Not Detected ----- --- - 2.18E-01 
FE-59 Not Detected -------- L12E-01 
GD-153 Not Detected -------- 1.82E-01 
HG-203 Not Detected -------- 4.64E-02 
I-131 Not Detected -------- 4.78E-02 
IN-115m Not Detected -------- 9.52 
IR-192 Not Detected --------- 4.18E-02 
K-40 L65E+01, 2.41 4.10E-01 • LA-140 Not Detected -------- 8.16E-02 
MN-54 Not Detected -------- 4.78E-02 
MN-56 Not Detected, -------- 1.42E+02 
M0-99 Not Detected -------- 5.08E-01 
NA-22 Not Detected -------- 6.89E-02 
NA-24 Not Detected -------- 1.89E-01 
NB-95 Not Detected -------- 2.99E-01 
ND-147 Not Detected -------- 3.03E-01 
NI-57 Not Detected -------- 1.26E-01 
BE-7 Not Detected -------- 3.65E-01 
RU-103 Not Detected -------- 4.04E-02 
RU-106 Not Detected -------- 4.40E-01 
SB-122 Not Detected -------- 7.50E-02 
SB-124 Not Detected -------- 4.41E-02 
SB-125 Not Detected -------- 1.22E-01 
SC-46 Not Detected -------- 7.59E-02 

"SR-85 Not Detected -------- 5.61E-02 
TA-182 Not Detected -------- 2.29E-01 
TA-183 Not Detected -------- 8.03E-01 
TE-132 Not Detected -------- 5.39E-02 
TL-201 Not Detected -------- 3.01E-01 
XE-133 Not Detected -------· 2.92E-01 
Y-88 Not Detected -------- 3.41E-02 
ZN-65 Not Detected -------- 1.52E-01 
ZR-95 Not Detected -------- B.SOE-02 

.: 



******************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ~ 
* 6-27-95 8:07:47 PM * 
************************************************************************* 

:Analyzed by:~ 1/z-1~1 Reviewed by: /J.-7/ 6 LPitJ : 
****************~***********~~**********************r(*:****~::4~****** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022924-05 
50.048810 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

956.000 
6-26-95 
6-27-95 

LAB02 

gram 
2:00:00 PM 
7:34:30 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

-- -·- ------ ------------- ----------- -------------· u~238 Not Detected -------- 4.56 
, -~-,-,!:rE'~·-43~. 1.01 5.44E-01 6.92E-01 
.. , ... ~U.,-;234 . Not Detected -------- 1.75E+01 
' ,:)RA':f22 6 · :.·1 • .. o8 5.30E-01 7.08E-01 

·.· PB~-Q14 5:·39E-01 1.03E-01 7.61E-02 
· ·BI-214 4:43E-01 9.30E-02 7.94E-02 

···.-pB:.::210 Not Detected ·-------- 2.85E+02 
.. 

·TH-.232 · 5.19E-01 2.13E-01 2.BSE-01 
RA~228 3.43E-01 1.90E-01 2.70E-01 
AC-228 4.79E-01 l. 44E-01 l.S?E-01 
TH-228 3.89E-01 7.16E-02 7.39E-01 
RA-224 Not Detected -------- 5.93E-01 
PB-212 5.40E-01 l.13E-01 5.67E-02 
BI-212 5.15E-01 3.8BE-Ol 5.89E-01 
TL-208 4.83E-01 1.17E-01 l.10E- 01 

U-235 Not Detected -------- 3.52E-01 
TH-231 Not Detected -·------ B.SBE-01 
PA-231 Not Detected -------- l. 78 
AC-227 Not Detected -------- 2.51 
TH-227 Not Detected -------- 5.07E-01 
RA-223 Not Detected -·------ 2.95E-01 
RN-219 Not Detected -------- 4.05E-01 
PB-211 Not Detected -------- 9.43E-01 
TL-207 Not Detected -------- 2.04E+01 

AM-241 Not Detected -------- 7.23E-01 
PU-239 Not Detected -------- 3.96E+02 
NP-237 Not Detected -------- 5.23E-01 
PA-233 Not Detected -------- 8.27E-02 
TH-229 Not Detected -------- 4.24E-01 



[Summary Report] . Sample ID: 50048810 

Nuclide Activity 28 Error MDA -(pCi/gram) 
---------- ------------- ----------- -------------AG·110m Not Detected -------- 4.46E·02 

AR-41 Not Detected -------- 4.87E+03 
BA-133 Not Detected -------- 8.66E-02 
BA-140 Not Detected -------- 1.62E·01 
CD-109 Not Detected -------- 1. 77 
CD-115 Not Detected -------- 1. 35E·01 
CE-139 Not Detected -------- 4.59E·02 
CE-141 Not Detected -------- 7.98E-02 
CE-144 Not Detected -------- 3.43E·01 
C0-56 Not Detected -------- 5.42E·02 
C0-57 Not Detected -------- 4.59E·02 
C0-58 Not Detected - 4.63E·02 --------
C0-60 Not Detected -------- 4.96E·02 
CR-51 Not Detected -------- 3.29E·01 
CS-134 Not Detected -------- 6.81E·02 
CS-137 Not Detected -------- 4.94E·02 
CU-64 Not Detected -------- 5.74E+01 
EU-152 Not Detected -------- 3.74E-01 
EU-154 Not Detected -------- 2.53E·01 
EU-155 Not Detected -------- 2.11E·01 
FE-59 Not Detected -------- 1.03E·01 
GD-153 Not Detected -------- 1.64E·01 
HG-203 Not Detected -------- 4.31E·02 
I-131 Not Detected -------- 4.36E-02 
IN-115m Not Detected -------- 9.29 
IR-192 Not Detected -------- 3.90E-02 
K-40 1.63E+01 2.37 4.22E-01 .\ LA-140 Not Detected -------- 8.62E-02 
MN-54 Not Detected -------- 4.79E-02 
MN-56 Not Detected -------- 1.64E+02 
M0-99 Not Detected -------- . 4. 96E-01 

· NA-22 Not Detected -------- 6.23E·02 
NA-24 Not Detected -------- 1.95E·Ol -NB-95 Not Detected -------- 2.97E·Ol 
ND-147 Not Detected -------- 2.90E·01 
NI-57 Not Detected -------- l.l5E-Ol 
BE-7 Not Detected -------- 3.68E-01 
RU-103 Not Detected -------- 3.95E·02 
RU-106 Not Detected -------- 4.21E·01 
SB-122 Not Detected -------- 8.57E-02 
SB-124 Not Detected -------· 4.25E·02 
SB-125 Not Detected -------- l.19E-01 
SC-46 Not Detected -------- 7.75E·02 
SR-85 Not Detected -------- 5.32E-02 
TA-182 Not Detected -------- 2.27E-01 
TA-183 Not Detected -------- 7.22E-01 
TE-132 Not Detected -------- 5.26E-02 
TL-201 Not Detected -------- 3.04E·01 
XE-133 Not Detected -------- 2.88E-01 
Y-88 Not Detected -------- 3.55E-02 
ZN-65 Not Detected -------- l.. 52E- 01 
ZR-95 Not Detected -------- 8.55E-02 

• 



••• 
***********************************~************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-27-95 8:47:35 PM * 
************************************************************************* 

:Analyzed by: ~ ~ /,_.J/fJ" Reviewed by:~ ~ 4; ~./ : *****************i'*~ ............... ~ ... ~~ .................................................................. ~ ... ~ ............ t; ... i: .................. ... 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022925-05 
Lab Sample ID 50048811 

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

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

766.000 
6-26-95 
6-27-95 

LAB02 

gram 
2:10:00 PM 
8:13:48 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 5.26 
TH-234 7.27E-01 7.43E-01 1.15 
U-234 Not Detected -------- 2.01E+01 
RA-226 1.27 6.96E-01 1.02 
PB-214 6.72E-01 1.28E-01 8.98E-02 
BI-214 5.77E·01 1.22E-01 1. 07E- 01 
PB-210 Not Detected -------- 3.46E+02 

TH-232 6.35E-01 2.20E-01 2.63E-01 
RA-228 7.59E-01 2.81E-01 2.30E-01 
AC-228 Not Detected -------- 3.53E-01 
TH-228 5.54E-01 3.34E-01 7.46E-01 
RA-224 Not Detected -------- 7.95E-01 
PB-212 5.74E-01 1.27E-01 7.28E-02 
BI-212 6.86E·01 4.11E-01 S.88E-01 
TL-208 6.25E-01 l.SlE-01 1. 45E- 01 

U-235 Not Detected ...................... 4.22E-01 
TH-231 Not Detected -------- 9.81E-01 
PA-231 Not Detected -------- 2.21 
AC-227 Not ·Detected -------- 3.02 
TH-227 Not Detected -------- 6.07E-Ol 
RA-223 Not Detected -------- 3.36E-01 
RN-219 Not Detected -------- S.OOE·Ol 
PB-211 N'ot Detected -------- 1.11 
TL-207 Not Detected -------· 2.44E+Ol 

AM-241 Not Detected -------- B.36E-Ol 
PU-239 Not Detected -----·-- 4.52E+02 
NP- 23 7 Not Detected -------- 6.25E-01 
PA-233 ·· Not Detected -------- 1.03E-01 
TH-229 Not Detected -------- 5.17E-01 



[Summary Report] - Sample ID: 50048811 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 5.60E-02 
AR-41 Not Detected -------- 7.13E+03 
BA-133 Not Detected -------- 1.07E-01 
BA-140 Not Detected -------- l.97E-01 
CD-109 Not Detected -------- 2.13 
CD-115 Not Detected -------- l.59E-01 
CE-139 Not Detected. -------- 5.28E-02 
CE-141 Not Detected -------- 9.54E-02 
CE-144 Not Detected -------- 4.10E-01 
C0-56 Not Detected -------- 5.67E-02 
C0-57 Not Detected -------- 5. 3'8E- 02 
C0-58 Not Detected -------- 5.18E-02 
C0-60 Not Detected -------- 6.65E-02 
CR-51 Not Detected -------- 4.30E-01 
CS-134 Not Detected -------- 8.67E-02 
CS-137 Not Detected -------- 6.43E-02 
CU-64 Not Detected -------- 7.26E+01 
EU-152 Not Detected -------- 4.10E-01 
EU-154 Not Detected -------- 3.24E-01 
EU-155 Not Detected -------- 2.55E-01 
FE-59 Not Detected -------- l.35E-01 
GD-153 Not Detected -------- 2.03E-01 
HG-203 Not Detected -------- 5.44E-02 
I-131 Not Detected -------- 5.14E-02 
IN-115m Not Detected -------- 1.18E+01 
IR~192 Not Detected -------- 4.82E-02 
K-40 1. 78E+01 2.63 6.14E-01 ., LA-,.J.40 ·Not Detected - --- --- -- 9.21E-02 
MN-54 Not Detected ----·--- 5.84E-02 

·-MN-56 Not Detected -------- l.95E+02 
M0-99 Not Detected -------- 5.56E-01 
NA-22 Not Detected -------- 7.57E-02 
NA-24 Not Detected -------- 2.52E-01 
NB-95 Not Detected -------- 3.57E-Ol 
ND-147 Not Detected -------- 3.74E-Ol 
NI-57 Not Detected -------- 1. 67E-01 
BE-7 Not Detected -------- 4.49E-01 
RU-103 Not Detected -------- 4.82E-02 
RU-106 Not Detected -------- 4.82E-01 
SB-122 Not Detected -------- l.OOE-01 
SB-124 Not Detected -------- 5.44E-02 
SB-125 Not Detected .................... 1.40E-01 
SC-46 Not Detected -------- 8.97E-02 
SR-85 Not Detected -------- 6.61E-02 
TA·182 Not Detected -------- 2.6SE-Ol 
TA-183 Not Detected -------- 8.52E-01 
TE-132 Not Detected -------- 6.07E-02 
TL-201 Not Detected -------- 3.57E-01 
XE-133 Not Detected -------- 3.36E-01 
Y-88 Not Detected -------- 4.02E-02 
ZN-65 Not Detected -------- 1. 72E- 01 
ZR-95 Not Detected -------- 1.02E-01 

• 



i .. 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: J ft' k ? ~}; Case Number: 2> ~~YQ6 

SNL Task Leader: /"Y! j ( !er- Org!Mail Stop:'] S&:t=/t~lf-7 

SMO Project Coordinator: (?> v [ :=:.M .:s;}-- Sample Ship Date: ~~ .J. 

ARCOC Lab 

037~( 

(( 

If 

Date Results Received: 

Preliminary: ______ _ 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: 

c; I .J-'if" cr 5-
Lab ID C:z (J-? /'T-s-
~OO<..,L9/ 

s-oo ycrs-
soo'fkk 

Reviewer: -----------

Signature:. ________ _ 

Person 
Notified: _______ _ 

Filed In /) l~/1 
Record Center: J,fff r ( 

--""'li-='-----'---

----------------------------------
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c ~ ~ .,.g'Q " ~ 

I ;;; I Datemme I Sam~le I Type L'olumj Preser- ~ ~ ~ ~ ~ ~ 
w Collected MatriX r , vadve ~ 8 == : 1- <ifl 

. . 
lt,!J,.1/q5- B :31,; 2.IZ.I9I3>ISI-Iols!-rroqc,.s~:>-ot'l-ool-ssl t' l9"lr,.; . 

2IZAI3IG.I-Iof;l-rttAr..·S>·OIB~cnt·SSI 1 I t I 1 a: _ 5S 

t.l-z.l913l:tl-lolsh-tCAc..-Q')-o'Hnt-~l I I II I 't:,sl I I I I I I I I I I I lx 
t-12-1'11 ~~ -lol5l-ne1lc..-sD,oto -Q:ll-55t I I I I I 9: 3ol I I I I I I I I I I I I x 
1~2J"''I~91-Io!sl·no~u.~-ozt-oot-ssl I I II I <t:Q)I I I I I I I• I I I I I IX 
Zltl914k>I-IOk;l-ncAfD·SD-o1.t-col-ssl I I II I Jo:4lll ·I I I I I I I I I I I I~ 
z.ILI914lt 1-lo 15 f-rldlc..-sD -oZ3-coi-Sl! I I I I I tQ: s~ I I I I I I I I I I .1-- I x 
tlz.l'114lzl-lol5'\-r,o9(p·Sb-<>24--oor-ssl I I II I -L- I I I I I ·I I I I I ll)u..l x 
t.11..l~l4131-lolsl-nou.,-st>-o'U>~lnt-~ II II I ll:ts1 I II II I 111-lsAIX 
z..l2l~il4l41-lol61·n~c..-sp.ou,.co,-951 t I .J-1 "' u:~ J.. I ""' I .v I "' I "' 1-t: IJG'I 

Lab 
Sample• 

ID 

'·' 

.. ~. 
~ .·· . 

' 
-~: 

.. 
. 'l 

.--. 

0 r.l" '· ,..,. ""!1.1- 'tr••·"'"j .,_:,J"''J&.yr,ij(/·1,.• 'l'~tT-" IMMA Yes ~No '· -:oll_m" ~ "'r-". c."."lf · .·:'d· .~c'-, )i'! ·. '''I Speclallnstructlons/QC Requirements . . r•r'1~:~~~t~fll~U!n!\i'ild'~ilr;~,;~'~"w.•·~~.: · .ample Disposal R turn to Client 0 Disposal by lab: :Ejtareif10 i\'ii 1.'•. ' . ..,. ~"'1·vdi•J''IIo)JJ:~ 

• .. -,~·,tr:~. 
A~normal ... · 
Conditions on 
Receipt•'; · • ··' 

0 Rush 1 1l i ~i1~~~··~;rV ~·~~·· 
·• - a ,~.r. <fA l ·• ••· . u -,, 

! ,!J·:,: .. ; .-~-·-~ .~·, 
' '. ~r~ , . ~! :· I. ;: 

:. :···~'··!!''-~; ... \:,_.·_ :ample 
earn 
,embers~~uu~~~~~--~~~~~~~~---

j fj H ··. r, · 'II I. • I 

···-~., •.. I :: 1·.< -~ ,; 

;, .. ,. ••1'1"'~~ 

Relinquished by Org. Date Time 
(------'--------------·---·-·--·-.. -·----· 

Received by Org. Dare Time 
--------·-- ------

Relinqui Org. Date Time 
-----·-···-·----··"- --- ... -.-~ .. 

5. Received by Org. Date Time 
·-·-·--··---·-··. - ·----- --- ---

6. Relinquished by Org. Date Time 
·-----------------·-·----·-- ---

6. Received by Or9. Dare Time 

HITE • T1Hrci:ompa4 ~mples, BLUE- To Accompany Samples, YELLOW· SMO Suspense Copy PINK- Field Copy 
Laboratory Copy Return to !:i MO 



ANALYSIS REQUEST AND CHAIN OF CUSTODY PAGE ~OF~ 

Sl' 200 I COU (9 9~J ARICO C- b3__ll_1 ____ - ___ _ 

I Parameter & Method Requested I 

Project Name:!A-1.~·!1 ~~~~O...'SL~) Project/Task Manager:~·~!lW ~~1,£j~- Case No.: .2!~~ ..... ~0 ~ 
Location Tach Are~ AlA- ~ 

~ 

C> IL 

. n ovtSid~ £ ·= ,., ,ft Room ~ -5 
. ER Sample ID or . ·;;. ~ 

Sample No. - Fraction Sample Location Detatl dl c 

h
1tl-z.l'114lbl -lols-lndlt.-S:l-o2.7-ro-ssl I ' 

oltltl9141~ l-Ie ls-1-n<Ac, -.5i>-0"2.9-roL-ssl _1 
bl-ti'Zjq l411l-lolsl-r,oq~o-?P~9-ao,.ssl .J; 

-
-
-
-

-
-

-
-

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

!l 
iii 
a: 
w 

Datemme 
Collected 

Container ., .g "'0 ., ~ r:: ~-<( .,_uoa. ;;! Sam~lej Type l'olumJ Pre~er- ~ ~ i ~ ~ .;( 
Matrix lv 'l vatJve ~ u :i Ill 1- \!] 

~c,~~~·t1:45'l s_LE_ ~~JI/JO~~ I g_l~l X 
I I I 14:~ . I I I I \ I I I I I I I X 

.J-.-1 .1 1s:~l .. -!-- I -.!.- I -l- I -w I ~ I t I x 

~Ill . I I I · I 
-1 I I' 

I 

lab 
Sample! 

10 
~)l'f:.) 

t1np.t 

_!J•~~ZI~i· 

:~ 

, •'·I 
•tl!}:l: 

:< !1 t,i 

,,,, .• .i..·< 

~: IJtf..: ,' 

!• ••• 

,,, ....... 

:I "! ,; ·,~ 

II '.' ~ ' L • ,' J 

;. ,! i 

~bn~r~al Co~dltlon~_gn Ra~alpt 11 ,, 11.;1_'. 1,",;, ., ., ~:~;,,, 1 ~· ., j",t 1 j 11 ,·,.;~,r,. -.li· 111;~i .. l :';~;h;r.'~'"''" .,, .. 111./,.,: ;+ t•:·:·~~i~~~d~ .. 1 i,.,,n ··.~ ·.:"·~.,.i,' .;-r: '' '' '· ~~ • .·. •· · '·· ·· 
•'(4; .. (:., ... '; •, .... '.ol. '., ,. . '' ·~:·. ~ '• ··I·>.·'""'':). ''\;c .t. I, · • · ... ,.,. I• ·~,· '• ·, ~ I• • ;. ,·. •·' •'·r l' '·, 'J '.Ji•'I'Y :f'{ 1 if~'f.j-ll·!·""i::;J.I/I(tl(.;in.:·(j·.f·IU r;.la,1"••;f~i1JI •; "t.J; ·· l,jji' •, ,'" ',II !i-11l~·''t 1~~:1 o!~,!~":JI ,•J .' I '~ ·.;. •: .• .• _.,-... • " 

l•dplent Initials === 
./HITE- To Accompany Samples, BLUE- To Accompany Samples, 

labor.opy Return to SMO 
YELLOW- SMO S.se Copy PINK- Field Copy • 



Project Location: 

Phone: 

Date Results Needed: 

Haz~e~S;D 
@~/flo/Pkj 

, ' 
Suspect Isotopes: 

Other Information: _03.=......'-'1 ..... 34-1---

Requested Analysis 

O?t-qJ+ 
02.'2139 

CUH 
tn1.qyo 

02;2'(Y 

f/""lZt{K 
o2:~ctY6 
oaq•n 

Relinquished~~ Date ~-.!) ?-JsTime /r;! Z 
Relinquishedby~ Date //z.fr,r Time /0 D 
Relinquished by------ Date Time ReceivettlW 
Relinquished by _____ _ Date Time ____ _ 

Sample Analysis Request Form 
Page_Lotj_ 

_____ Time ___ _ 
_ ____ Time ___ _ 



• 

• 

***********************************;************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 12:16:06 AM ·* 
************************************************************************* 

: Analyzed by: ~ -'6 /2-s/ S J..- Reviewed by: ~ 6 }). t /-: 1- : 
****************~*;*********************************~~***';********** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022935-05 
Lab Sample ID 50049101 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

818.000 
6-27-95 
6-27-95 

LAB01 

gram 
8:35:00 AM 

11:43:37 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 

. . . ;;:.··..:· .... ... 

(pCi/gram) 

Not Detected 
6.11E-01 

Not, Detected 
- :: L 13,~~P 

. 4:.'96E:;01 
4.02E~01 

Not·'··netected 
.. ·· · .. 

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

3.l:8E Ol: 
Nat Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error MDA 

3.17E-Ol 

7 :16.E-·01 
1. OlE-01 
9.14E-02 
. _ . ._ ·.:-~':::,._ --

2.00 
4.76E-01 
1.66E+01 
1.09 
8.71E-02 
8.94E-02 
4.50E+01 



.. 

[Summary Report] - Sample ID: 50049101 

Nuclide Activity 
(pCi/graml 

2S Error MDA ------------ ------------- ----------- -------------
AG-110rn Not Detected -------- 4.75E-02 
AR-41 Not Detected -------- 2.17E+01 
BA-133 Not Detected -------- 8.96E-02 
BA-140 Not Detected -------- l.49E-01 
CD-109 Not Detected -------- 8.16E-01 
CD-115 Not Detected -------- l.12E-Ol 
CE-139 Not Detected -------- 4.47E-02 
CE-141 Not Detected -------- 6.98E-02 
CE-144 Not Detected -------- 3.10E-01 
C0-56 Not Detected -------- 4.98E-02 
C0-57 Not Detected -------- 3.81E-02 
C0-58 Not Detected -------- 4.80E-02 
C0-60 Not Detected -------- 5.24E-02 
CR-51 Not Detected -------- 3.40E-Ol 
cs -134 Not Detected -------- 7.03E-02 
CS-137 Not Detected -------- 5.46E-02 
CU-64 Not Detected -------- 2.38E+Ol 
EU-152 Not Detected -------- 3.49E-Ol 
EU-154 Not Detected -------- 2.54E-01 
EU-155 Not Detected -------- 1.65E-Ol 
FE-59 Not Detected -------- 9.74E-02 
GD-153 Not Detected -------- 1.34E-Ol 
HG-203 Not Detected -------- 4-. 34E- 02 
I-131 Not Detected - -------- 4.28E-02 
IN-115m Not.Detected -------- 1.00 

. IR"192 Not .Detected -------- 4.10E-02 
.K-40 . · :_J. ~ 65E+01 2.39 4.59E-01 -) LA-o140 · Not . Detected -------- 6.07E-02 
MN-54 Not Detected -------- 4.81E-02 

·._-,-:~-,MN-56 Not''-Detected .-------- 3.13 
M0-99 Not Detected -------- 4.21E-01 
NA-22 Not Detected -------- 6.18E-02 
NA-24 Not Detected -------- 9.65E-02 
NB-95 Not Detected - 2.49E-01 --------
ND-147 Not Detected -------- 2.98E-01 
NI-57 Not Detected -------- 8.72E-02 
BE-7 Not Detected -------- 3.73E-01 
RU-103 Not Detected -------- 3.89E-02 
RU-106 Not Detected -------- 4.06E-01 
SB-122 Not Detected --------- 6.99E-02 
SB-124 Not Detected -- ..... - --- 5.03E-02 
SB-125 Not Detected -------- 1.29E-Ol 
SC-46 Not Detected -------- 7.43E-02 
SR-85 Not Detected -------- 5.29E-02 
TA-182 Not Detected -------- 2.17E-Ol 
TA-183 Not Detected -------- 2.38E-Ol 
TE-132 Not Detected -------- 4.49E-02 
TL-201 Not Detected -------- 1.53E-01 
XE-133 Not Detected --------- 1.79E-01 
Y-88 Not Detected -------- 4.05E-02 
ZN-65 Not Detected -------- 1.52E-Ol 
ZR-95 Not Detected -------- 7.73E-02 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 12:53:37 AM ..,. 
************************************************************************* 

: Analyzed by: /J?/ 6 1-;.8' lr ,- Reviewed by: /h- .b /l-1)1 r : 
****************"~********';*~*~*******************"~****************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022936-05 
5()0'49102 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

825.000 
6-27-95 
6-28-95 

Ll!B01 

gram 
8:55:00 AM 

12:21:06 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

· U-238 Not Detected 
3.75E-01 _,.· .. :r'H;234 · ·. ':•''>;,:s.63E-01 

.··:. ~::·u-·234 ··~. ;.; ;,.,:.:,·Not: ... Detected. 

<~:: :~~f~ •:''·:;:·::t~~:~~::)t:?!: ~!~= gi . -:: :· ~: ~~~= g~ 
BI-214-:.·:•:··;· ... 3.84E-01 8.31E-02 

· · PB-210:~;~::.'-''-~qt-·Detected ·.' ,_._,._..,_.-.. ··--------
:•r ... ·• 

TH-232·'·<·:>·1: 5.04E-01 
RA-228 ' .. 4.61E-01 
AC-228 Not Detected 
TH-228 Not Detected 
RA-224 1.31 
PB-212 5.96E-01 
BI-212 1.98E-01 
TL-208 5.19E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
AC-227 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 

1. 86E-01 
1...98E-01 

3.61E-01 
1.20E-01 
2.87E-01 
1.26E-01 

2.01 
5.34E-01 
1.54E+01 
7.93E-01 

-8.02E-02 
7.23E-02 

· :4 ;93E+01 

2.36E-01 
1.77E-01 
2.67E-01 
1.34 
5.76E-01 
5.56E-02 
4.68E-01 
1.24E-01 

3.08E-01 
2.65E-01 
1.87 
2.35 
5.04E-01 
1. 99E- 01 
3.BSE-01 
9.23E-01 
2.06E+Ol 

2.67E-Ol 
3.46E+02 
3.82E-Ol 
8.39E-02 
3.22E-01 

) 



., 

[Summary Report] - Sample ID: 50049102 

Nuclide Activity 
(pCi/gram) 

---------- -------------
AG-110m Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 Not Detected 
CD-115 Not Detected 
CE-139 Not Oetected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 2.95E-02 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected . 
I-131 Not Detected 
IN-115m Not Detected 

. ·. . ~- .:i~~~:~'~Ft~---- Not. ~~~~i~~~ 
--- ··· : LA~140 . .-. · : Not Detected 

MN-54 · Not Detected 
·. · MN ~56., ,_.., -- ·_.,-Not -Detected· · 

M0-99 Not Detected 
NA-22 Not Detected 
NA-24 Not Detected 
NB-95 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
BE-7 Not Detected 
RU-103 Not Detected 
RU-106 Not Detected 
SB-122 Not Detected 
SB-124 Not Detected 
SB-125 Not Detected 
SC~46 Not Detected 
SR-85 Not Detected 
TA-182 Not Detected 
TA-183 Not Detected 
TE-132 Not Detected 
TL-201 Not Detected 
XE-133 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

2S Error 

2.26E-02 

2.33 

MDA 

5.03E-02 
2.43E+01 
8.45E-02 
1.69E-01 
1.32 
1.14E-Ol 
4.47E-02 
7.13E-02 
3.07E-01 
5.14E-02 
3.87E-02 
4.87E-02 
4.98E-02 
3.22E-Ol 
6.84E-02 
3.41E-02 
2.69E+01 
3.69E-01 
2.29E-n 
l.63E-01 
1.06E-01 
1.35E-01 
4.16E-02 
4.42E-02 
1.06 
3.97E-02 
4.60E-01 
5.71E-02 
4.97E-02 
3.49 
3.95E-Ol 
5.87E-02 
1. 09E-01 
2.65E-01 
2.99E-01 
9.19E-02 
3.47E-01 
4.19E-02 
4.16E-01 
6.97E-02 
4.87E-02 
1.20E-01 
7.25E-02 
5.40E-02 
2.12E-01 
2.50E-01 
4.76E-02 
1.52E-01 
l.82E-01 
3.64E-02 
l.45E-01 
7.95E-02 

-· 

• 



., 

"*'**'***--** **'** ***'******* **"* ** ****** *** ***************** *** * * ** ... ** **** ** **** * Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 1:31:16 AM '* 
************************************************************************* 

: Analyzed by: ~ J-? f }1 {""' Reviewed by:~ ~ /u/$) : 
****************"*~*****~:**'~*********************~~****************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022937-05 
Lab Sample ID 50049103 

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

MARINELLI SOIL SAMPLE 
Solid 
J.SMAR 

790.000 
6-27-95 
6-28-95 

LAB01 

gram 
9:15:00 AM 

12:58:48 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram} 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.17 
.TH-234 4.57E-01 3.90E-01 5.89E-01 

· .. ;,:,U:::234:.' ' Not Detected -------- J.. 73E+OJ. 
· ·. ·--n'-~226·.- 7.7BE.:01 5.6oE~o1 8.61E-01 

-·PB-'214 · 4~98E.:01 9.95E:-02 8.09E-02 
. BI-214' 4 .46E-.01 9.48E-02 8.33E-'02 

· .,.;PB"210" ·-.-. ·Not ·Detected . -- .;; -~·:".:""~-- ·-· .·- 4.83E+Ol .--· . ·. :.:·. ,·. ---
TH-232 4.53E:o1 1.82E-01 2.39E-01 

: .. RAc228 6.04E-OJ. 2.17E-01 1.74E-01 
-.AC-228 . Not Detected -------- 2.89E-01 
TH-228 Not Detected -------- 1.35 
RA-224 Not Detected -------- 1.52 
PB-212 4.51E-01 6.81E-02 7.43E-02 
BI-212 9.04E-01 3.87E-01 5.01E-01 
TL-208 5.45E-01 1.27E-01 1.17E-01 

U-235 Not Detected -------- 3.30E-01 
TH-231 Not Detected ..................... 6.36E-01 
PA-231 Not Detected -------- 1.87 
AC-227 Not Detected -------- 2.52 
TH-227 Not Detected -------- 5.01E-01 

/f!;z.~J15 RA-223 Not Detected -------- 2.11E-Ol j~ 
RN-219 ZJ.04E 01 Z!.18B 01 3.45E-01V~ 
PB-211 Not Detected -------- 9.89E-01 
TL-207 Not Detected -------- 2.15E+01 

AM-241 Not Detected -------- 2.76E-01 
PU-239 Not Detected -------- 3.56E+02 
NP-237 Not Detected -------- 2.29E~01 
PA-233 Not Detected -------- 8.74E-02 
TH-229 Not Detected -------- 3.29E-01 



•. 

[Summary Report] - Sample ID: 50049103 

Nuclide Activity 
(pCi/gram) 

-------------
2S Error MDA 

AG-110m Not Detected -------- 5.03E-02 
AR-41 Not Detected -------- 2.82E+01 
BA-133 Not Detected -------- B.BBE-02 
BA-140 Not Detected -------- 1.75E-01 
CD-109 Not Detected -------- 7.87E-01 
CD-115 Not Detected -------- 1.19E-01 
CE-139 Not Detected -------- 4.66E-02 
CE-141 Not Detected -------- 7.57E-02 
CE-144 Not Detected -------- 3.26E-01 
C0-56 Not Detected -------- 5.3,7E-02 
C0-57 Not Detected -------- 3.89E-02 
C0-58 Not Detected -------- 4.95E-02 
C0-60 Not Detected -------- 6.12E-02 
CR-51 Not Detected -------- 3.70E-01 
CS-134 Not Detected -------- 7.40E-02 
CS-137 Not Detected -------- 5.66E-02 
CU-64 Not Detected -------- 2.98E+01 
EU-152 Not Detected -------- 3.90E-01 
EU-154 Not Detected -------- 2.71E-01 
EU-155 Not ·Detected -------- 1. 69E- 01 
FE-59 Not Detected -------- 1.11E-01 
GD-153 Not Detected -------- 1.37E-01 
HG-203 Not Detected -------- 4.49E-02 

;I-131 · Not>Detected -------- 4.74E-02 
... ·~ ·,"==.IN,;:l.15m· · Not:1'Detected -------- 1.15 

• 

'\~GI~!-~-'--.. -<:-:-. :-:.;;.~:rc..;;.n3-·~3']e:-·:"'.lil-: ··-·--~:3=-:~· ::t:~:r::e-:--~:&::2----Uii~ ~~ ~~ ».:u ~, 
·..: .. ·:·":":i:f10-99 ."Not-~Det·ected -------- 4 .. ~BE- Ol 
· · '·"'"NA~22 Not.!'Detected -------- 6. 7BE- 02 

·"',;NA~24 Not'·Detected -------- l.10E-01 
'NB-95 Not Detected -------- 2.64E-Ol 
ND-147 Not Detected -------- 3.11E-Ol 
NI-57 Not Detected -------- 9.65E-02 
BE-7 Not Detected -------- 3.64E-Ol 
RU-103 Not Detected -------- 4.31E-02 
RU-106 Not Detected -------- 4.41E-01 
SB-122 Not Detected -------- 7.22E-02 
SB-124 Not Detected -------- 5.25E-02 
SB-125 Not Detected -------- 1.28E-01 
SC-46 Not Detected -------- 7.80E-02 
SR-85 Not Detected -------- 5.33E-02 
TA-182 Not Detected -------- 2.2SE-Ol 
TA-183 Not Detected -------- 2.58E-01 
TE-132 Not Detected -------- 4.70E-02 
TL-201 Not Detected -------- 1.62E-01 
XE-133 Not Detected -------- 1.91E·Ol 
Y-88 Not Detected -------- 3.90E-02 
ZN-65 Not Detected -------- 1.55E·Ol 
ZR-95 Not Detected -------- 8.30E-P2 

• 



·. 
***~********************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 2:08:46 AM * 
************************************************************************* 

:Analyzed by:?': t/zglr) Reviewed by:~ t./z.r}J- : 
**************** ***********[~*********************~~*************** 
Customer : D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022938-05 
Lab Sample ID ?0049104 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

728.000 
6-27-95 
6-28-95 

LAB01 

gram 
9:30:00 AM 
1 : 3 6 : 13 AM . 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

U-238. Not Detected 
.:.:~·;'" . TH-234 :Not:Detected 

}~~~1:·;.~1-~~ ~ .. i.-.)tJ?~~~~ ~~:~ict:_ed 
. ; w,-. . PB -"·214 :;.:· ·'.:'. ·· ·· .· · 5 :;. B2E- 01 
·.·.~;- BI-214 ~= .. :_< •. ·. ,::5.42E-01 

:7-~'t:': ... PB~210 > ~/~::-:·~ot':Detected · 
. · ... 

TH-232 · .. f·~· .·:. S. 64E- 01 
RA-228 .. ·5.56E-01 
AC-228 .. 7.36E-Ol. 
TH-228 ·Not Detected 
RA-224 Not Detected 
PB-212 6.98E-01 
BI-212 7.52E-01 
TL-208 5.B2E-01 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
AC-227 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 

2S Error 

7.11E-01 
1.23E-01 
1.10E-01 
. -------- ·,_- •' 

1. 83E-01 
2.34E-01 
1.90E-01 
----------------
1.36E-01 
3.71E-01 
1.35E-01 

--------
--------
----------------
--------
--------
----·---
--------
--------
--------
--------
----·---
--------
--------

MDA 

2.30 
5.52E-01 
1.87E+01 
9. 72E- 01 
1.18E-01 
9.09E-02 
3.10E+01 

2.08E-01 
2.33E-01 
1. SSE- 01 
1.53 
6.36E-01 
5.94E-02 
4.99E-01 
1.22E-01 

3.58E-01 
6.62E-01 
2.13 
2.58 
5.63E-Ol 
2.1BE-Ol 
4.35E-01 
1.06 
2.19E+01 

3.02E-01 
4.00E+02 
4.32E-Ol 
1.03E-Ol 
3.54E-Ol 



' 

[Summary Report] - Sample ID: 50049104 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5: ?lE-02 
AR-41 Not Detected -------- 3.31E+01 
BA-133 Not Detected -------- 9.77E-02 
BA-140 Not Detected -------- l.82E-01 
CD-109 Not Detected -------- 8.91E-01 
CD-115 Not Detected -------- 1.28E-01 
CE-139 Not Detected -------- 4.75E-02 
CE-141 Not Detected -------- 7.95E-02 
CE-144 Not Detected -------- 3.53E-01 
C0-56 Not Detected -------- 5. 71E-02 
C0-57 Not Detected -------- 4.48E-02 
C0-58 Not Detected -------- 5.15E-02 
C0-60 Not Detected -------- 6.01E-02 
CR-51 Not Detected -------- 4.04E-01 
CS-134 Not Detected -------- 8.49E-02 
CS-137 Not Detected -------- 6.49E-02 
CU-64 Not Detected -------- 2.87E+01 
EU-152 Not Detected -------- 4.14E-01 
EU-154 Not Detected -------- 2.71E-01 
EU-155 Not Detected -------- 1. 82E- 01 
FE-59 Not Detected -------- l.14E-01 
GD-153 Not Detected -------- 1. 51E- 01 
HG-203 Not Detected -------- 3.79E-02 
I-131 Not Detected -------- 5.10E-02 
IN-115m Not Detec'ted · -------- 1.31 
IR-192 ...... Not Deteqted,:-.. -------- 4.7BE-02 K-40 · ~:;:·· .. , . . 1. 7 BE;+.0.1 .. · 2.60 6.29E-01 

·~ LA-14o'':: :·Not Detected -------- B.20E-02 
MN-54. Not Detected· -------- 5. ?lE-02 
MN-56 .;;", . -· .. Not Detected~•;-: .. --------· 4.65 
M0-99 Not DeteCted · -------- 4.7BE-01 
NA-22 Not Detected: .. -------- 6.59E-02 
NA-24 Not Detect'ed·. -------- 1. 03E- 01 
NB-95 Not Detected - 2.98E-01 --------
ND-147 Not Detected -------- 3.48E-01 
NI-57 Not Detected -------- 9.75E-02 
BE-7 Not Detected -------- 3.77E-01 
RU-103 Not Detected -------- 4.73E-02 
RU-106 Not Detected -------- 4.53E-01 
SB-122 Not Detected -------- 8.00E-02 
SB-124 Not Detected -------- 5.88E-02 
SB-125 Not Detected ------·- 1.41E-01 
SC-46 Not Detected -------- 8.10E-02 
SR-85 Not Detected -------- 6.05E-02 
TA-182 Not Detected ........................ 2.40E-01 
TA-183 Not Detected -------- 2.83E-01 
TE-132 Not Detected -------- 4.93E-02 
TL-201 Not Detected -------- l. 72E- 01 
XE-133 Not Detected -------- 2.07E-01 
Y-88 Not Detected -------- 4.75E-02 
ZN-65 Not Detected ................. l. 65E- 01 
ZR-95 Not Detected -------- 9.25E-02 

• 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory) * 
* 6-28-95 2:46:35 AM -* 
************************************************************************* 

: Analyzed by: ./"'YJ/ .t.h"l Irs Reviewed by:~ t/u /1) : 
****************"*********J~**********************~~*********~~****** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022939-05 
Lab Sample ID ?0049105 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

647.000 
6-27-95 
6-28-95 

LAB01 

gram 
9:50:00 AM 
2:13:59 AM 

1800 seconds 
1801 seconds 

Cormnents: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

U-235 Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
AC-227 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 

2S Error MDA 

4.69E-01 

5.76E;;01 
1.28E:-.o1 
1.25E;;.01 

2.19E-01 
2 .B9E-01 · 
l.95E-01 

5.30E-01 
1.73E-01 
4.54E-01 
1.54E-01 

--------------------------------
--------
----------------
--------_____ .., __ 

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

2.51 
5.90E-01 
2.14E+01 
7.97E-01 
9:86E--02 
8.57E-02 
·5; 89E+01 

2.63E-01 
2.33E-01 
l. 60E-01 
1.69 
7.15E-01 
7.12E-02 
5.96E-01 
l.62E-01 

4.01E-01 
7.62E-01 
2.36 
2.91 
6.36E-01 
2.52E-01 
3.83E-01 
1.19 
2.28E+01 

3.34E-01 
4.1BE+02 
4.89E·-01 
1. 04E- 01 
3.81E-01 



.. 

[Summary Report] - Sample ID: 50049105 

Nuclide Activity 2S Error MDA e (pCi/gram} 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 6.99E-02 
AR-41 Not Detected -------- 3.93E+01 
BA-133 Not Detected -------- l.13E-01 
BA-140 Not Detected -------- l.91E-01 
CD-109 Not Detected -------- 1.06 
CD-115 Not Detected -------- 1.38E-01 
CE-139 Not Detected -------- 5.10E-02 
CE-141 Not Detected -------- 9.10E-02 
CE-144 Not Detected -------- 3.76E-01 
C0-56 Not Detected -------- 6.36E-02 
C0-57 Not Detected -------- 4.69E-02 
C0-58 Not Detected -------- 6.05E·02 
C0-60 Not Detected -------- 6.30E-02 
CR-51 Not Detected -------- 4.07E-01 
CS-134 Not Detected -------- 9.08E-02 
CS-137 1.17E-01 3.64E-02 3.97E-02 
CU-64 Not Detected -------- 2.95E+01 
EU-152 Not Detected -------- 4.55E-01 
EU-154 Not Detected -------- 3.11E-01 
EU-155 Not Detected -------- 1.98E-01 
FE-59 Not Detected -------- 1.26E-01 
GD-153 Not Detected -------- 1.64E-01 
HG-203 Not Detected -------- 5.11E-02 
I-131 Not Detected -------- 5.33E-02 
IN"115m Not-Detected -------- 1.47 

. ;.-: .. IR-192 Not -_Detected -------- 4.78E-02 
· -~- -·,;::.::;;,K:.:40 ,,•1. 45E+01 2.20 5.72E-01 .! --~--~.-,,-. LA.:'J.40 Not Detected -------- 8.64E-02 

MN-54 Not- Detected -------- 6.28E-02 
-•.,-,-..:.:-:"MN-56 - ·Not'"Detected ·-------- 5. 60 : 

-·M0-99 Not Detected -------- 5.09E-01 
NA-22 Not Detected -------- 6.76E-02 

-NA-24 Not Detected - ~------ 1.24E-Ol 
NB-95 Not-Detected -------- 3.38E-01 
ND-147 Not Detected -------- 3.86E-01 
NI-57 Not Detected -------- 1.19E-01 
BE-7 Not Detected -------- 4.47E-Ol 
RU-103 Not Detected -------- 4.95E-02 
RU-106 Not Detected -------- 5.17E-01 
SB-122 Not Detected -------- 9.21E-02 
SB-124 Not Detected -------- 6.16E-02 
SB-125 Not Detected -------- l. 51E- 01 
SC-46 Not Detected -------- 8.67E-02 
SR-85 Not Detected ... ------- 6.50E-02 
TA-182 Not Detected -------- 2.55E-01 
TA-183 Not Detected -------- 3.14E-01 
TE-132 Not Detected --------- 5.53E-02 
TL-201 Not Detected -------- 1.94E-Ol 
XE-133 Not Detected -------- 2.28E-01 
Y-88 Not Detected -------- 4.89E-02 
ZN-65 Not Detected -------- 1.73E-01 
ZR-95 Not Detected -------- 9.62E-02 

• 



• 

• 

• 

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

* 6-28-95 3:23:58 AM T 

**r*************************************************************r******** 

: Analyzed by: /)--y t/; .. t/r-f Reviewed by~ t lz.i'}: :J : 
***************~~*********************************~~*****4~*********** 
Customer 
CUstomer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022940-05 
50049106 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

630.000 
6-27-95 
6-28-95 

LAB01 

gram 
10:40:00 AM 

2:51:28 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- -----------
________ .,. ____ 

U-238 Not Detected -------- 2.39 
TH-234 5.57E-01 4.79E-01 7.23E-01 
U-234 Not Detected -------- 2.12E+01 
RA-226· 1.60 7.0H-01 9.83E-01 
PB-214 6.57E~01 1. 33E- 01 1.13E-01 
BI-214 5.55E-01 1.18E-01. 1.05E-01 
PB-210 ·.~ .. --t •. Not Detected· ·--------- ·s.B8E+01 

TH-232 5.29E-01 2.13E-01 2.12E-01 
RA-228 6.63E-01 2.. 38E-01 2.78E-01 
AC-228 .Not Detected -------- 3.35E-01 
TH-228 5.63E-01 3.56E-01 8.40E-01 
RA-224 1. 65 4.86E-01 7.56E-01 
PB-212 6.63E-01 1.72E-01 6.83E-02 
BI-212 Not Detected -------- 9.54E-01 
TL-208 5.72E-01 2.16E-01 1.20E-01 

U-235 Not Detected -------- 3.70E-01 
TH-231 Not Detected -------- 7.52E-01 
PA-231 Not Detected -------- 2.32 
AC-227 Not Detected -------- 2.84 
TH-227 Not Detected -------- 5.97E-01 
RA-223 Not Detected -------- 2.48E-01 
RN-219 Not Detected -------- 4.73E-01 
PB-211 Not Detected -------- 1.12 
TL-207 Not Detected -------- 2.59E+01 

AM-241 Not Detected -------- 3.29E-01 
PU-239 Not Detected ...................... 4.36E+02 
NP-237 Not Detected -----·-- 2.97E-'01 
PA-233' Not Detected -------- 1.13E-01 
TH-229 Not Detected -------- 3.86E-01 



[Summary Report] - Sample ID: 50049~06 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.29E-02 
AR-41 Not Detected -------- 3.55E+Ol 
BA-133 Not Detected -------- 1.07E-Ol 
BA-140 Not Detected -------- l.98E-Ol 
CD-109 Not Detected -------- 1.02 
CD-115 Not Detected -------- 1.37E-01 
CE-139 Not Detected -------- 5.~2E-02 
CE-141 Not Detected -------- 8.41E-02 
CE-144 Not Detected -------- 3.81E-Ol 
C0-56 Not Detected -------- 6.46E-02 
C0-57 Not Detected -------- 4.9'0E-02 
C0-58 Not Detected -------- 5.98E-02 
C0-60 Not Detected -------- 6.81E-02 
CR-51 Not Detected -------- 4.39E-01 
CS-134 Not Detected -------- 8.92E-02 
CS-137 Not Detected -------- 5.75E-02 
CU-64 Not Detected -------- 3.28E+01 
EU-152 Not Detected -------- 4.54E-01 
EU-154 Not Detected -------- 3.16E-01 
EU-155 Not Detected -------- 2.09E-01 
FE-59 Not Detected -------- l.24E-01 
GD-153 Not Detected -------- 1.60E-01 
HG-203 Not Detected -------- 4.96E-02 
I-13~ ·· Not Detected -------- 5.43E-02 
IN-115tti · Not Detected -------- 1.42 

.. . · .. · :-IR 7.-il:9 2,c::;.._~,;:; . Not Detected. -------- 5.20E-02 
_K;;4.0.·,,;:t; ,,\-:•:· - :; ~- 83E+Ol:. 2.69 4.40E-01 • . . LA".:.]a40":T· . Not ;Dete·ctei:i · . -------- 8.13E-02 
MN.:54 ··: · Not Detec:"ted -------- 5.89E-02 
MN ~-s 6 ,,:;;.t"i\: ·Not·· Detected-~ -------- 5.38 
M0-99 ;_ · Not. Detect.ed ----·---- 5.18E-01 
NA~22 ·Not Detected· -------- 7.84E-02 
NA-24 · Not Detected -------- l.40E-Ol -NB.:95 Not Detected -------- 3.16E-01 
ND-147 Not Detected -------- 3.58E-01 
NI-57 Not Detected -------- l.16E-01 
BE-7 Not Detected -------- 4.42E-01 
RU-103 Not Detected -------- 5.21E-02 
RU-106 Not Detected -------- 5.20E-01 
SB-122 Not Detected -------- 8.78E-02 
SB-124 Not Detected -------- 6.09E-02 
SB-125 Not Detected -------- 1.54E-01 
SC-46 Not Detected -------- 8.87E-02 
SR-85 Not Detected -------- 6.77E-02 
TA-182 Not Detected -------- 2.64E-01 
TA-183 Not Detected -------- 3.08E-01 
TE-132 Not Detected -------- 5.59E-02 
TL-201 Nbt Detected -------- 1.84E-01 
XE-133 Not Detected -------- 2.22E-01 
Y-88 Not Detected -------- 5.26E-02 
ZN-65 Not Detected -------- 1.79E-01 
ZR-95 Not Detected -------- 1.10E-01 

• 



************************************************************************* 
'* Sandia National Laboratories '* 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] '* . 
'* 6-28-95' 4:01:55 AM *· 
************************************************************************* 

: Analyzed by:~ / lz.~ltl' Reviewed by: ~ t/2-1/f.J' : 
'*'*'********'*****i'w~****'**'~*~~**'******************'**~J4**'***********'*** 
Customer : D.MILLER/E.RANKIN {7582/SMO) 
Customer Sample ID 022941-05 
Lab Sample ID 5q049107 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

766.000 
6-27-95 
6-28-95 

LAB01 

gram 
10:55:00 AM 

3:29:26 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
u~238 Not Detected -------- 2.17 

:· ,TH-.234 7.72E-01 5.14E-01 7.38E-01 

:'·'~~]-].~~6-· Not Detected -------- l.91E+01 
., 

:'.:~::1 ;'22 ·.:. -· 5. 54E--01 7.83E-01 
. ~ ~:.:·;:·!:-PB-;.:214 :. ~ 6.'46E-01 l.21E-01 9.03E-02 
.. ~BI~_214 ·. 4;50E-01 9.94E-02 9.39E-02 

. _:.; ·~-.:~-PB ~·21 0 · Not··'•Detected -.-- -t-:-·---- 4;98E+01 .. . . 
.. :. TH~-232 4.94E-01 l. 87E-01 2.39E-01 
.--.RA~228 4.'BOE-01 l._96E-01 2.47E-01 

AC-228 Not Detected -------- 2.94E-01 
.TH-228 Not Detected -------- 1.46 
RA-224 1.40 3.76E-01 5.31E-01 
PB-212 5.90E-01 1.18E-01 5.37E-02 
BI-212 8.45E-01 4.34E-01 6.08E-01 
TL-208 4.90E-01 l.28E-01 1.35E-01 

U·235 Not Detected -------- 3.35E-01 
TH-231 Not Detected -------- 6.41E-01 
PA-231 Not Detected -------- 2.04 
AC-227 Not Detected -------- 2.50 
TH-227 Not Detected -------- 5.12E-01 
RA-223 Not Detected -------- 2.13E-01 
RN-219 2.12E 81 1.71E 81 2.61E-01 
PB-211 Not Detected -------- l. 02 
TL-207 Not Detected -------- 2.19E+01 

AM-241 Not Detected -------- 2.90E-01 
PU-239 Not Detected -------- 3.74E+02 
NP-237 Not Detected -------- 2.09E-01 
PA-233 Not Detected -------- 8.84E-02 
TH-229 Not Detected -------- 3.45E-01 



[Summary Report] - Sample ID: 50049107 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.32E-02 
AR-41 Not Detected -------- 3.92E+01 
BA-133 Not Detected -------- 9.81E-02 
BA-140 Not Detected -------- 1.74E-01 
CD-109 Not Detected -------- 7.18E-01 
CD-115 Not Detected -------- l.20E-01 
CE-139 Not Detected -------- 4.68E-02 
CE-141 Not Detected -------- 7.54E-02 
CE-144 Not Detected -------- 3.36E-01 
C0-56 Not Detected -------- 5.64E-02 
C0-57 Not Detected -------- 4.07E-02 
C0-58 ·Not Detected -------- 4.82E-02 
C0-60 Not Detected -------- 5.56E-02 
CR-51 Not Detected -------- 3.60E-01 
CS-134 Not Detected -------- 7.62E-02 
CS-137 Not Detected -------- 5.16E-02 
CU-64 Not Detected -------- 2.88E+01 
EU-152 Not Detected -------- 3.82E-01 
EU-154 Not Detected -------- 2.72E-01 
EU-155 Not Detected -------- l.78E-01 
FE-59 Not Detected -------- l.10E-01 
GD-153 Not Detected -------- l.45E-01 
HG-203 Not Detected -------- 4.40E-02 
I-131 Not. ·Detected -------- 4.46E-02 
IN-115m ·. Not;~Detected -------- 1.31 

.~·rR-192 · Not\l!Detected -------- 4.11E-02 

.~K-40 > : :·l:J1.-~.56E+01 2.30 .5.78E-Ol .: LA-,140 ·· ·Not: ~Detected -------- 7.63E-02 
MN-54 Not :-Detected -------· 5.08E-02 

··MN-56 -Not'!?:Detected · .. . ~ . .. -------- ·5 .21 
M0-99 Not·~:Detected -------- 4.31E·01 
NA-22 ·Not''i.Detected -------- 6.39E·02 
NA-24 . Not :"Detected --------- 1.13E-01 
NB-95 Not Detected -------- 2.72E-01 
ND-147 Not Detected -------- 3.08E-01 
NI-57 Not Detected -------- 9.57E-02 
BE-7 Not Detected -------- 3.72E-Ol 
RU-103 Not Detected -------- 4.09E-02 
RU-106 Not Detected -------- 4.40E·Ol 
SB-122 Not Detected -------- 7.14E-02 
SB-124 Not Detected -------- 5.44E-02 
SB-125 Not Detected -------- l.31E-01 
SC-46 Not Detected -------- 7.45E-02 
SR-85 Not Detected ---·---- 5.45E-02 
TA-182 Not Detected -------- 2.18E-Ol 
TA-183 Not Detected -------- 2.73E-01 
TE-132 Not Detected 

____ ,.. ___ 
4.63E-02 

TL-201 Ndt Detected -------- 1.69E-01 
XE-133 Not Detected 

____ ,.. ___ 
2.01E-01 

Y-88 Not Detected -------- 4.42E-02 
ZN-65 Not Detected -------- 1.47E-01 
ZR-95 Not Detected -------- 9.32E-02 

• 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 4:39:12 AM * 
************************************************************************* 

: Analyzed by:~/ t /-va/1 $"' Reviewed by:~ "/L3 jt .J : 
***************~~*******************************~***************** 

Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022942-05 
Lab Sample ID ?0049108 

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

MARINELLI SOIL SAMPLE 
Solid 
J.SMAR 

843.000 
6-27-95 
6-28-95 

LAB01 

gram 
10:55:00 AM 
4:06:42 AM 

1800 seconds 
1801 seconds 

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

-:- ... ' 
-~!::>:·- .. 

:.:-:~:-= :· · .. 

-··/_";'·- ~---

Nuclide Activity 2S Error MDA 

TH::.~23 
RA~228.·-" .. · ·· 
AC-228 •,.::·-
TH-228 
RA-224 
PB-212 .:::: 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233" 
TH-229 

(pCi/gramJ 

Detected 
Detected 
Detected. 

. . 1. 03 ·<':.·: .,:,. 
5 .32E-·01 
4.92E-Ol 

. Detected ",· .. ···'· :.·. 

4 .57E~·01· 
5.44E-01 
6.29E-01 
4.56E-Ol 
1.50 
5.71E-01 
5.9BE-Ol 
5.67E-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 

-------- 2.04 
-------- 6.61E-OJ. 
-------- 1.6BE+01 
5.05E-01 7.28E-01 

. ·l. 02E-01 -...... 7.82E-02 
l.lOE- 01 l.13E-01 
---- -·--- . ·: 4.78E+01 

1.69E-01 2 .BE-01 
2.10E-01 1.79E-01 
l.53E-01 1.31E-Ol 
2.79E-01 6.52E-Ol 
3.93E-01 5.94E-01 
l.13E-01 5.59E-02 
3.41E-01 4.86E-01 
l.28E-Ol 1.17E-01 

-------- 3.16E-01 
-------- 6.12E-Ol 
-------- 1. 85 
-------- 2.35 
-------- 4.97E-01 
--·----- 2.04E-01 
-------· 4.07E-01 
-------- 9.83E-01 
-------- 2.01E+01 

-------- 2. 71E-01 
-------- 3.42E+02 
-------- 2.21E~01 
-------- · 8.47E-02 
----·--- 3.20E-01 



[Summary Report] - Sample ID: 50049~08 

Nuclide Activity 2S Error MDA -(pCi/gram) 
---------- ------------- ------- ... --- -------------
AG-~~Om Not Detected ........................ 4.45E-02 
AR-4~ Not Detected -------- 4.57E+O~ 
BA-~33 Not Detected -------- 8.48E-02 
BA-140 Not Detected -------- l.55E-0~ 
CD-~09 Not Detected -------- 7.6~E-0~ 
CD-~~5 Not Detected -------- 1.10E-01 
CE-139 Not Detected -------- 4.31E-02 
CE-141 Not Detected -------- 7.12E-02 
CE-144 Not Detected -------- 3.15E-01 
C0-56 Not Detected -------- 5.25E-02 
C0-57 Not Detected -------- 3.90E-02 
C0-58 Not Detected -------- 4.52E-02 
C0-60 Not Detected -------- 5.32E-02 
CR-51 Not Detected -------- 3.29E-01 
CS-134 Not Detected -------- 7.44E-02 
CS-137 Not Detected -------- 5.24E-02 
CU-64 Not Detected -------- 2.99E+01 
EU-~52 Not Detected -------- 3.41E-01 
EU-154 Not Detected -------- 2.50E-01 
EU-155 Not Detected -------- l.66E-01 
FE-59 Not Detected -------- 9.59E-02 
GD-153 Not Detected -------- 1.34E-01 
HG-203 Not Detected -------- 4.12E-02 
I-~31 Not Detected -------- 4.33E-02 
IN-1~5m Not Detected -------- 1.31 

.IR--192 ... Not Detected -------- 4.02E-02 
'K.: 4 Q .:·~·;:.' ·~·_, . 1.49E+.01 2.18 4.53E-01 e ....... LA:;.l40 i Not Detected -------- 6.42E-02 
MN~54 Not Detected -------- 4.85E-02 
MN ~.5.6 ~::.,· ::·' .. .. Not Detected. ----- ---- 5. 73 """·'.· ... 
MD-.99 Not Detected -------- 4.24E-Ol 
NA~.22 Not Detected -------- 5.69E..:02 
NA-24. Not Detected -------- l.l6E-01 
NB~·95 Not Detected -------- 2.65E-Ol 
ND~147 Not Detected -------- 3.08E-01 
NI-57 Not Detected -------- 9.96E-02 
BE-7 Not Detected -------- 3.30E-01 
RU-103 Not Detected -------- 4.05E-02 
RU-106 Not Detected -------- 3.99E-01 
SB-122 Not Detected -------- 6.95E-02 
SB-124 Not Detected -------- 5.35E-02 
SB-125 Not Detected -------- 1.18E-Ol 
SC-46 Not Detected -------- 6.69E-02 
SR-85 Not Detected ------- ... 5.16E-02 
TA-182 Not Detected -------- 2.00E-01 
TA-183 Not Detected -------- 2.56E-01 
TE-132 Not Detected -------- 4.66E-02 
TL-201 Not Detected -------- 1.55E-01 
XE-133 Not Detected -------- 1. SSE- 01 
Y-88 Not Detected -------- 3.15E-02 
ZN-65 Not Detected -------- 1. 33E- 01 
ZR-95 Not Detected -------- 7.87E-02 

• 



• 

• 

Y************************************************************************ 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-2 8-9 5 5 : 17 : 0 7 AM "* 
************************************************************************* 

:Analyzed by:~/ t/z.J)ff"' Reviewed by:~ ?/z..1)1J : 
***************~~*********~*********************~~**************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022943-05 
50049109 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

850.000 
6-27-95 
6-28-95 

LAB01 

gram 
11:15:00 AM 
4:44:37 AM 

1800 seconds 
1801 seconds 

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

Nuclide 

U-238 
·.TH-234 

.·J.,;,',U-234 
"'r:"t:./RA~-22 6 

. -• -~, ·.: PB-;".214 
BI-214 

-: '·:>;;, ... ,;.,:pB-,210 

_ TH-232 
· RA-228 -. 

AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233-
TH-229 

Activity 
(pCi/gram) 

6.63E-01 
Not .Detected 

.-.Not. Detected 
_: -,_1:-:18 

·4; 94E.: 01 
4.40E-Ol 

.. Notc"-'Detected 

4.12E-01 
4.63E-01 
5.92E-01 

Not Detected 
1.61 
5.75E-01 
4.47E-01 
4.83E-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 

2S Error 

8.81E-01 

· ··s (aoE-01 
9 :3SE:-02 
8.97E-02 

,- .· .. -~ -- _.,__._ -- -
····}'.'...:· .. 

2.07E-01 
L57E-01 
1.44E-01 

3.53E-01 
1.02E-Ol 
3.67E-01 
1.21E-01 

MDA 

1.42 
6.81E-01 
l. 69E+01 
7.50E-01 
6.54E.:o2 
7.36E-02 

· 4 ;·70E+01 

2.97E-01 
l. 95E- 01 
1.18E-01 
1.32 
5.64E-01 
5.14E-02 
5.64E-01 
l.26E-01 

3.05E-01 
5.92E-01 
1. 83 
2.33 
4.76E-01 
1.97E-01 
4.02E-01 
9.32E-01 
l. 84E+01 

2.59E-01 
3.42E+02 
3.75E~01 
8.18E-02 
3.16E-01 



[Summary Report] - Sample ID: 50049109 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 3.88E-02 
AR-41 Not Detected -------- 4.32E+01 
BA-133 Not Detected -------- 8.47E-02 
BA-140 Not Detected -------- 1.65E·01 
CD-109 Not Detected -------- 1.29 
CD-115 Not Detected -------- 1.04E~01 
CE-139 Not Detected -------- 4.31E-02 
CE-141 Not Detected -------- 6.84E-02 
CE-144 Not Detected -------- 3 .llE-01 
C0-56 Not Detected -------- 5.09E-02 
C0-57 Not Detected -------- 3.80E-02 
co-sa Not Detected -------- 4.40E-02 
C0-60 Not Detected -------- 5.37E-02 
CR-51 Not Detected -------- 3.27E-01 
CS-134 Not Detected -------- 7.08E-02 
CS-137 Not Detected -------- 4.53E-02 
CU-64 Not Detected -------- 2.94E+Ol 
EU-152 Not Detected -------- 3.53E-Ol 
EU-154 Not Detected -------- 2.38E-Ol 
EU-155 Not Detected -------- 1.63E-01 
FE-59 Not Detected -------- 9.68E-02 
GD-153 Not Detected -------- 1.30E-01 
HG-203 Not Detected -------- 4.34E-02 
I-Bl Not Detected -------- 4.24E-02 

-- IN-115m· Not Detected -------- 1.30 
IR-192 . Not.Detected -------- 3.88E-02 

~-;· ··-- -.... K-40 .,.--._.:._:, . .',:;-.~·.::1.37E+Ol 2.02 4.01E-01 • --, .: .. :_ ;·_ ~-.·.·. 

...... : LA-a4o -:.-::: ·Not~Detected -------- 6.84E-02 
MN-54 Not ''Detected -------- 4.83E-02 

- ... MN-56 . •' Not.:.Detected -· ¥-------- -6.01 .. -
M0-99 ·Not 'Detected -------- 3 .91E-Ol 
NA-22 .. _ _-Not :Detected -------- 5.87E-02 
NA-24 Not-Detected -------- 1.16E-Ol 
NB-95 Not Detected -------- 2.55E-01 
ND-147 Not Detected -------- 2.91E-01 
NI-57 Not Detected -------- 9.47E-02 
BE-7 Not Detected -------- 3.33E-Ol 
RU-103 Not Detected -------- 4 .llE-02 
RU-106 Not Detected -------- 4.12E-Ol 
SB-122 Not Detected -------- 6.82E-02 
SB-124 Not Detected -------- 4.99E-02 
SB-125 Not Detected -------- 1.12E-01 
SC-46 Not Detected -------- 6.81E-02 
SR-85 Not Detected -------- 5.12E-02 
TA-182 Not Detected -------- 1. 97E- 01 
TA-183 Not Detected -------- 2.45E-01 
TE-132 Not Detected -------- 4.53E·02 
TL-201 Not Detected -------- l.SBE-01 
XE-133 Not Detected -------- 1.82E-01 
Y-88 Not Detected -------- 3.12E-02 
ZN-65 Not Detected -------- 1.37E-01 
ZR-95 Not Detected -------- 7.78E-0,2 

., 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 6-28-95 9:34:49 AM . ., 
************************************************************************* 

: Analyzed by: ../}?/ t./'2- yl rs-'" Reviewed by: /f?- /, ;z..;: lr J- : 
****************~~********i***********************)f"*******';********* 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022944-05 
50049110 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

762.000 
6-27-95 
6-28-95 

LAB01 

gram 
11:30:00 AM 

8:56:37 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

U-238 Not Detected 
TH·234 ·· '·c- ~-Not Detected 
U-.234 .... c .. '"· _·: .. Not Detected 

:::_;;,. . 'RA-226::;t:f:'';:.·~ .1.11 
.--~~~·:..· ·. PB~~14"i~i=~·:'"':•; 6. 24E- 01 

BI ·214::;~ ... _: . 4 98E 01 
PB=210:~o'~~:;i~i.Not·• D~tec~ed · 

·.·. ··. ,' 

TH-232 '-" . 
RA-228 ·: .. 
AC-228 .. 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233" 
TH-229 

5.46E-01 
4.52E-Ol 
5.69E-01 
5.72E-01 
1.46 
5.43E-01 
6.92E-01 
4.62E-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 

2S Error MDA 

5.35E·01 
1.15E-01 
1.01E-01 

2.56E-01 
2.42E·01 
l.51E·01 
2.29E·01 
3.92E·01 
1.1lE·01 
3.41E·01 
l. 28E-01 

2.05 
4.66E·01 
l. 70E+01 
7.65E-01 
7.91E·02 
8.37E-02 
4.63E+01 

3.63E-01 
3 .47E-01 
l.. 41E- 01 
7.33E·01 
5.80E·01 
5.54E-02 
4.57E-01 
l.. 43E- 01 

3.17E-01 
6.25E-01 
1.98 
2.39 
4.99E·01 
2.09E-01 
2.97E-01 
9.85E-01 
2.10E+01 

2.74E-01 
3.51E+02 
2.33E~01 
9.26E-02 
3.33E-01 



[Summary Report] - Sample ID: 50049U.O 

Nuclide Activity 28 Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.26E-02 
AR-41 Not Detected -------- 2.00E+02 
BA-133 Not Detected -------- 9.64E-02 
BA-140 Not Detected -------- 1.57E-01 
CD-109 Not Detected -------- 8.01E-01 
CD-115 Not D.etected -------- 1.22E-01 
CE-139 Not Detected -------- 4.47E-02 
CE-141 Not Detected -------- 7.32E-02 
CE-144 Not Detected -------- 3.24E-01 
C0-56 Not Detected -------- 5.39E-02 
C0-57 Not Detected -------- 3.B4E-02 
C0-58 Not Detected -------- 4.55E-02 
C0-60 Not Detected -------- 4.89E-02 
CR-51 Not Detected -------- 3.47E-Ol. 
CS-134 Not Detected -------- 7.60E-02 
CS-137 Not Detected -------- 4.93E-02 
CU-64 Not Detected -------- 3.55E+Ol. 
EU-152 Not Detected -------- 3.84E-Ol. 
EU-154 Not Detected -------- 2.56E-Ol. 
EU-155 Not Detected -------- 1.65E-Ol. 
FE-59 Not Detected -------- 1.03E-01 
GD-153 Not Detected -------- 1. 36E- Ol. 
HG-203 Not Detected -------- 4.34E-02 
I -131 · · Not Detected -------- 4.54E-02 
IN-115m ·Not Detected -------- 2.65 
IR-1.92. .Not Detected. -------- 4.19E-02 

. K-40 -': . .. 1.. 09E+Ol. :. 1.67 3.54E-Ol. ., LA-:140 Not Dete'ct:.ed. :'- -------- B.34E-02 
MN-54 Not Det:ected -------- 5.37E-02 
MN-56· -Not .Detected; .-------- l.B4E+Ol. 
M0-99 Not Dete.cted -------- 4.31E-01 
NA-22 Not Detected ·------- 5.19E-02 
NA-24 Not Detected --------- l.20E-Ol 
NB-95 . Not Detected -------- 2.76E-Ol. 
ND-l47 Not Detected -------- 3.03E-01 
NI-57 Not Detected -------- l. OBE- 01 
BE-7 Not Detected -------- 3.46E-Ol 
RU-103 Not Detected -- -- - --- - 4.12E-02 
RU-106 Not Detected -------- 3.97E-Ol. 
SB-122 Not Detected -------- 7.92E-02 
SB-124 Not Detected -------- 5.22E-02 
SB-125 Not Detected -------- l.19E- 01 
SC-46 Not Detected -------- 7.29E-02 
SR-85 Not Detected -------- 5.59E-02 
TA-182 Not Detected ....................... 2.12E-01 
TA-183 Not Detected -------- 2.65E-Ol 
TE-132 Not Detected ------·- 4.81E-02 
TL-201 Not Detected -------- l.69E-01 
XE-133 Not Detected -------- 2.04E-01 
Y-88 Not Detected -------- 5.30E-02 
ZN-65 Not Detected -------- l.39E-01 
ZR-95 Not Detected -------- 7.57E-02 

• 



• 

****************************Y****************************************W*** 
'* Sandia National Laboratories * 
'* Radiation Protection Sample Diagnostics Program [881 Laboratory] ~ 
'* 6-28-95 11:49:10 AM '* 
************************************************************************* 

; Analyzed by: ~/ 6 /zJ/1,..... Reviewed by: ~ (lz ;.j 1,- : 
****************~*;***********~********************~*~****~~*********** 
CUstomer 
CUstomer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022945-05 
5.0049111 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

682.000 
6-27-95 
6-28-95 

LAB01 

gram 
11:45:00 AM 
11:16:07 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gramJ 

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

::lf'~i~\· 
• < ~':PB-,.214 .. 
:·,- ·'BI ~--214 

~i~H··· 
;- :-Ac:"228 · 

TH~228 
.RA-224 

··:·:pB::212 
BI~212 
TL-208 

U-235 
TH-231 
PA-231 
AC-227 
TH-227 
RA-223 
RN-219 
PB-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
. Not· Detected 
·.Not .;Detected 

. . ·· ." "2~;\_:l~:o 8 
··-;;~B:·ooE- 01 

·4.93E-01 
···'~Nof'*Detected . 

: 3·~26E-01 
3.96E-01 

Not Detected 
8.83E-01 
1.41 
5.38E-01 
5.35E-01 
4.66E-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 

2S Error MDA 

5.46E-01 
l.20E-01 
1.06E-01 

.. ··- --· -·:-- --
1.86E-01 
L85E-01 

4.63E-01 
4.21E-01 
1.14E-01 
3.43E-01 
1.20E-01 

2.20 
9.43E-01 
1.84E+01 
7.85E-01 
l.OOE-01 
9.39E-02 
5.08E+Ol 

2.70E-Ol 
2.41E-01 
2.93E-01 
8.14E-01 
6.77E-01 
6.40E-02 
4.93E-01 
l.19E-Ol 

3.27E-01 
6.57E-Ol 
2.13 
2.54 
5.39E-01 
2.22E-01 
4.36E-01 
l.OOE+01 
2.18E+Ol 

2.93E-Ol 
3.81E+02 
4.23E-01 
9.75E-02 
3 .41E-01 



[Summary Report] - Sample ID: 50049111 

Nuclide Activity 
(pCi/gram) 

---------- -------------
AG-110rn Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 Not Detected 
CD-115 Not Detected. 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 Not Detected 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I-131 Not Detected 
IN-115m Not Detected 
IR-192 Not Detected 

: ·; "';,- ,..:. : K~40 · 1.21E+01 
LA-.. 140 ::Not Detected 
MN~54 Not Detected 

--~'-•·'·MN--56 ~·'·Not .Detected 
M0-99 Not Detected 
NA-22 Not Detected 
NA-24 Not Detected 
NB-95 Not Detected 
ND-147 Not Detected 
NI-57 Not Detected 
BE-7 Not Detected 
RU-103 Not Detected 

2S Error 

1. 86 

---------

MDA 

4.85E-02 
5.26E+02 
1.02E-01 
l. 83E-01 
8.68E-01 
1.41E-01 
4.87E-02 
7.59E-02 
3.43E-Ol 
5.88E-02 
4.16E-02 
5.02E-02 
5.98E-02 
3.76E-01 
8.20E-02 
5. 63E-02. 
4.51E+01 
4.00E-01 
2.68E-01 
1. 74E-01 
l.06E-01 
1.45E-01 
4.63E-02 
4.97E-02 
4.12 
4.47E-02 

• 

4. 75E-01 ··,_ 8.06E-02 . 
5.47E-02 
.3 .50E+01 
5.01E-01 
6.06E-02 
1.66E-01. 
3.02E-01 
3.49E-01 
1.16E- 01 
4.00E-01 
4.51E-02 

:----+:-.;.;iH~---,3~,...,~:;.;-s-8E&---ts1i2:---- i: ~ ~~ = g~ r/~ .if~ '/1--: 
1 - - ----- - 5. 9 5E- 02 t /)-- 1 5 

1.32E-01 · 

RU-106 Not Detected 
SB-122 l.SSE 92 
SB-124 Not Detected 
SB-125 Not Detected 
SC-46 Not 
SR-85 Not 
TA-182 Not 
TA-183 Not 
TE-132 Not 
TL-201 Not 
XE-133 Not 
Y-88 Not 
ZN-65 Not 
ZR-95 Not 

Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 
Detected 

7.87E-02 
5.93E-02 
2.33E-01 
2.86E-01 
5.33E-02 
l. 75E- 01 
2.16E-01 
4.76E-02 
1.59E- 01 
8.34E-02 

• 



• 

• 

• . 

***********************************************************************+T 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 
* 6-2 8- 9 5 12 : 2 8: 3 6 PM * 
************************************************************************* 

: Analyzed by:~ 6/z..r/ r Reviewed by: ,-yy Jju /5r : 
***************~*********************************~~****************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 022946-05 
Lab Sample ID 50049~12 

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

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

833.000 
6-27-95 
6-28-95 

LAB01 

gram 
2:20:00 PM 

11:50:46 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.25 
TH-234 8.82E-01 3.97E-01 5.03E-01 
U-234 .. · _ Not Detected -------- 1.74E+01 
RA-.226--C:·, · -~ .48 7.72E~01 1.15 
PB--214 '.: - 6.64E..;01 1.22E-01 8.97E-02 
BI-214 .5. 91E-01 1.13E-01 8.85E-02 
PB-2~0 :-_-_,.; .... ~Not Detected .-------- 5.03E+Ol 

TH-232 6.28E•.01 · 2.03E-01 2 .4lE-Ol 
RA-228 6.03E-01 2.00E-Ol 2.28E-Ol 
AC-228 7. 38E.- 01 1:71E-Ol 1.40E-01 
TH-228 8.49E-01 3.49E-01 6.78E-Ol 
RA-224 Not Detected -------- 6.9lE-Ol 
PB-212 7.04E-Ol 1. 56E- 01 6.23E-02 
BI-212 8.01E-01 3.40E-01 4.33E-01 
TL-208 5.85E-01 1. 32E- 01 1.22E·01 

U-235 Not Detected -------- 3.31E-01 
TH-231 Not Detected -------- 6.68E·01 
PA-231 Not Detected -------- 2.07 
AC-227 Not Detected -------- 2.55 
TH-227 Not Detected -------- 5.33E·01 
RA-223 Not Detected -------- 2.25E-01 
RN-219 Not Detected -------- 2.71E-01 
PB-211 Not Detected -------- 1.03 
TL-207 Not Detected -------- 2.05E+01 

AM-241 Not Detected -------- 2.95E-01 
PU-239 Not Detected ------·- 3.66E+02 
NP-237 Not Detected -------- 2.60E·0·1 
PA-233 Not Detected -------- 8.80E·02 
TH-229 Not Detected -------- 3.38E-01 



[Summary Report] - Sample ID: 50049U2 

Nuclide Activity 2S Error MDA --(pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.30E-02 
AR-41 Not Detected -------- 2.30E+02 
BA-133 Not Detected -------- 9.54E-02 
BA-140 Not Detected -------- 1.67E-01 
CD-109 Not Detected -------- 8.93E-01 
CD-115 Not Detected -------- l.29E-01 
CE-139 Not Detected -------- 4.80E-02 
CE-141 Not Detected -------- 7.58E-02 
CE-144 Not Detected -------- 3.25E-01 
C0-56 Not Detected -------- 4.97E-02 
C0-57 Not Detected -------·- 4.15E-02 
C0-58 Not Detected -------- 4.44E-02 
C0-60 Not Detected -------- 5.86E-02 
CR-51 Not Detected -------- 3.62E-01 
CS-i34 Not Detected -------- 7.87E-02 
CS-137 Not Detected -------- 5.26E-02 
CU-64 Not Detected -------- 3.74E+Ol 
EU-152 Not Detected -------- 3.73E-01 
EU-154 Not Detected -------- 2. 71E-01 
EU-155 Not Detected -------- l.69E-01 
FE-59 Not Detected -------- 1.09E-01 
GD-153 Not Detected -------- 1.45E-01 
HG-203 Not Detected -------- 4.43E-02 
I-.131 Not Detected -------- 4.63E-02 
IN.:115m Not Detected -------- 2.83 

. IRo:.l92 Not Detected -------- 4.21E-02 
K :=40''' . ·1.44E+_n. 2.12 4.68E-01 ., Li~J(t ·Not Detec-ted -------- 7.48E-02 
MN-54 Not Detected· -------- 5.19E-02 

- .,,MNi56 · •.- Not Detected .... -------- 1. 73E+01 
M0:-:.9.9 Not Detected· -------- 4.63E-01 
NA~22 Not Detect-ed -------- 6.28E-02 
NA"24 Not Detected -------- l.28E-01 
NB-95 Not Detected -------- 2.94E-01 
ND-147 Not Detected -------- 3.08E-01 
NI-57 Not Detected -------- 1.15E-01 
BE-7 Not Detected -------- 3.55E-01 
RU-103 Not Detected -------- 4.12E-02 
RU-106 Not Detected -------- 4.45E-01 
SB-122 Not Detected -------- 7.76E-02 
SB-124 Not Detected -------- 5.60E-02 
SB-125 Not Detected -------- l.25E-01 
SC-46 Not Detected -------- 7.13E-02 
SR-85 Not Detected -------- 5.54E-02 
TA-182 Not Detected -------- 2.12E-01 
TA-183 Not Detected -------- 2.85E-01 
TE-132 Not Detected -------- 4.97E-02 
TL-201 Not Detected -------- 1.76E-01 
XE-133 Not Detected -------- 2.20E-01 
Y-88 Not Detected -------- 4.32E-02 
ZN-65 Not Detected -------- l.41E-Ol 
ZR-95 Not Detected -------- 8.36E-02 



-

• 

************************************************************************* * Sandia National Laboratories * 
+ Radiation Protection Sample Diagnostics Program [881 Laboratory] ~ 
* 6-28-95 1:01:20 PM * 

:*::::::::*:::*~****::~::j:::***::::::::*:::*~~:~*;;;::****: 
****************~*A(*******'~*'*********************"~*******'********* 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
022947-05 
50049113 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

819.000 
6-27-95 
6-28-95 

LAB01 

gram 
3:10:00 PM 

12:26:58 PM 

1800 seconds 
1801 seconds 

Comments: 

************************************************************************* 
Nuclide Activity 2S Error MDA 

(pCi/gram) 
---------- ------------- ----------- -------------

.·< U-238 7.75E-01 7.01E-Ol 1.09 
-- :;i;.". TH-.234 1.07 4.51E-01 5.92E-01 

;~-~~-}~h 
Not :·Detected -------- 1.85E+01 

·-1.·32 5.47E-01 7.56E-01 
-~7 ,12E-01 1.35E-01 1.12E-01 

.. -~ .. ,;:;:BI ~ 214 · 6.86E-01 . 1.24E-01 8.92E-02 
· ····:-::.;:-:~;_pB"210. Noti:'Detect:ed ·-------- 5 .-15E+01 

.-: .. ~···.'-. 

· .>::.TH-232 6.41E-01 2.68E-01 3.70E-01 
·, ._ ~_,: .. ";RA-'228 -7 .45E-01 2,63E-01 2.11E-01 

-.-AC-228 Not Detected -------- 3.16E-01 
TH-228 7 .14E-Ol 3.34E-01 7.00E-01 
RA-224 1.50 2.08E-01 7.31E-01 
PB-212 S.SOE-01 1.28E-01 6.73E-02 

'BI-212 9.07E-01 4.25E-01 S.B3E-01 
TL-208 7.80E-01 1. 70E-01 1.59E-01 

U-235 Not Detected -------- 3.53E-01 
TH-231 Not Detected -------- 6.87E-01 
PA-231 Not Detected -------- 2.14 
AC-227 Not Detected -·------ 2. 72 
TH-227 Not Detected -------- 5.77E-01 
RA-223 Not Detected -------- 2.30E-01 
RN-219 Not Detected -------- 4.42E-01 
PB-211 Not Detected -------- 1. 04 
TL-207 Not Detected -------- 2.23E+01 

AM-241 Not Detected ---·---- 3.05E-01 
PU-239 Not Detected -------- 3.99E+02 
NP-237 Not Detected -------- 2.52E-01 
PA-233 Not Detected -------- 9.46E-02 
TH-229 Not: Detected -------- 3.56E-01 



.. ~ 

[Suxm&ary Report) - Sample 

Nuclide Activity 
(pCi/gram) 

---------- -------------
AG-llOm Not Detected 
AR-41 Not Detected 
BA-133 Not Detected 
BA-140 Not Detected 
CD-109 Not Detected 
CD-ll.5 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
C0-56 Not Detected 
C0-57 Not Detected 
C0-58 Not Detected 
C0-60 Not Detected 
CR-51 Not Detected 
CS-134 Not Detected 
CS-137 l.21E-01 
CU-64 Not Detected 
EU-152 Not Detected 
EU-154 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
I-131 Not Detected 
IN"115m · ,·.:.--Not ·Detected 
IR -19 2 : -~;/,;.' .Not::.Detected 
K-40 ., .,:~·~_,;··:··:-i~ 75E+01 · 

ID: 50049113 

2S Error 

---------------------------
--------
--------------------------------------------------------
-------~ 

--------------------------------
3.89E-02 
--------
------------------------
--------
--------
--------
--------
----------------
2.53 

MDA 

6.58E-02 
2 .51E+02 
1.02E-01 
1.90E-01 
8.6.6E-01 
l.37E-01 
4.81E-02 
8.02E-02 
3.50E-01 
5.56E-02 
4.47E-02 
5.05E-02 
6.08E-02 
3.80E-01 
8.20E-02 
4.73E-02 
4.14E+01 
4.00E-01 
3.00E-01 
l. 79E- 01 
1.16E-01 
l.52E-01 
3.93E-02 
4.99E-02 
2.93 
4.55E-02 

• 

LA~.140 ··,><-~ot<'Detectedc• --------
MN-54 1. i3B 9Zl Zl • 97E g~ e 
MN-56 . .;:.,:;t:-.;_;;;;Not:.,.Detected •· ;<:.',,~ .. ·---------

5.36E-01 . • 
8 .47E-02 _fi "7'11 /')j_ 

. ....;..__..;...._~~~!----~~3--S-io----3 .38E-02~J'~e.r //.-;1 
l. 82E+01 6/'>- 8'. 

M0--99 · ...... -. :i;Not :.Detected . '· --------
NA-22 ... , •. , .. •· :-:~Not. Detected --------
NA-24 " -·•Not ·Detected --------

4.79E-01 
6.39E-02 
l.41E-01 

NB-95 Not Detected ------- 3.18E-01 
ND-147 ·Not Detected -------- 3.44E-01 
NI-57 Not Detected -------- l.13E-01 
BE-7 Not Detected -------- 4.01E-01 
RU-103 Not Detected -------- 4.50E-02 
RU-106 Not Detected -------- 4.49E-01 
SB-122 Not Detected -------- 8.62E-02 
SB-124 Not Detected -------- 5.69E-02 
SB-125 Not Detected -------- 1.36E-01 · 
SC-46 Not Detected -------- 8.41E-02 
SR-85 Not Detected -------- 5.84E-02 
TA-182 Not Detected -------- 2.41E-01 
TA-183 Not Detected -------- 2.94E-01 
TE-132 Not Detected -------- 5.19E-02 
TL-201 Not Detected --------
XE-133 Not Detected --------

1.83E-01 
2.26E-01 

Y-88 Not Detected -------- 3.87E-02 
ZN-65 Not Detected -------- l.69E-01 
ZR-95 Not Detected -------- 9.06E-02 

• 



• 

• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 6-28-95 1:55:42 PM *. 
*****************************************************************!******* 

: Analyzed by: ~./ 6/z-J'/~i./ Reviewed by:~ '-/]..l/fJ- : 
****************~~********************************~*{***************** 
Customer 
Customer Sample ID 
Lab Sample ID 

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

D.MILLER/E.RANKIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50049U4 

MIXED GAMMA STANDARD 
Liquia -
WMAR 

1.000 
11-01-90 

6-28-95 
LAB01 

Each 
12:00:00 PM 
1:39:06 PM 

600 seconds 
608 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 2.55E+04 
TH-234 Not Detected -------- 3.93E+03 
U-234 Not. Detected -------- 1.12E+05 
RA-226 . :,Not· Detected -------- 5.97E+03 
PB-.214 Not Detected -------- 7.09E+02 
BI-214 .Not . Detected -------- 6.l1E+02 
PB-210 ,.Not :Detected- -------- 1.26E+06 

.;~· . 

TH-232 Not Detected -------- 2.05E+03 
RA-228 Not Detected -------- 2.74E+03 
AC-228 Not Detected -------- l.75E+03 
TH-228 Not Detected -------- 3.63E+04 
RA-224 Not Detected -------- 3.16E+04 
PB-212 Not Detected -------- 2.88E+03 
BI-212 Not Detected ...................... 2.48E+04 
TL-208 Not Detected -------- 5.15E+03 

U-235 Not Detected -------- 1.59E+03 
TH-231 Not Detected -------- 2. 74E+03 
PA-231 Not Detected ---·---- 9.36E+03 
AC-227 Not Detected .................... l.44E+04 
TH-227 Not Detected -------- 2.39E+03 
RA-223 Not Detected -------- l. OOE+26 
RN-219 Not Detected -------- 2.92E+03 
PB-211 Not Detected -------- 8.74E+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 l.l0E+05 1.75E+04 1.84E+03 
PU-239 Not Detected ------·- l. 80E+06 
NP-237 Not Detected -------- 1.82E+03 
PA-233 Not Detected -------- 6.30E+02 
TH-229 Not Detected -------- 1.56E+03 



[Summary Report] - Sample ID: 50049114 

Nuclide Activity 2S Error MDA -"";;- (pCi/Each} 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- l.64E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.59E+02 
BA-140 Not Detected -------- l. OOE+26 
CD-109 3.08E+05 6.70E+04 6.60E+04 
CD-115 Not Detected -------- l. OOE+26 
CE-139 Not Detected -------- l.25E+06 
CE-141 Not Detected -------- 2.02E+18 
CE-144 Not Detected -------- 1.01E+05 
C0-56 Not Detected -------- 1.72E+09 
C0-57 l.38E+04 6.19E+03 9.04E+03 
C0-58 Not Detected -------- 6.03E+09 
C0-60 7.38E+04 9.57E+03 6.07E+02 
CR-51 Not Detected -------- 7.12E+21 
CS-134 Not Detected -------- l.39E+03 
CS-137 6.83E+04 8.80E+03 4.16E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected -------- 3.42E+03 
EU-154 Not Detected -------- 2.20E+03 
EU-155 Not Detected -------- 1.59E+03 
FE-59 Not Detected -------- 2.75E+14 
GD-153 · Not Detected -------- 7.73E+04 
HG-203 Not Detected -------- 2.63E+13 
I~131 Not Detected -------- 1.00E+26 

. IN-115m:.".- Not Detected -------- l. OOE+26 
... :':-c.i,-:,;·:IR-:J-9.2~-;;.,;.::. Not .Det;ected. -------- 2.52E+09 

· ' 'K- 4 0- '.~,.;<·,":·itfc:· Not. Detected -------- 1.69E+03 
: ... :. ·. __ ·LA,.c140 ~::.-;;:~'Not Detedted:: -------- l.OOE+26 

MN-54 :~. .·.· Not Detected'··· -------- 1.64E+04 
• MN- 56 :?\;;.t;r~~; Not Detected"' .-------- l.OOE+26 
M0-99 -~~:·t:(.; Not Detected -------- l.OOE+26 
NA-·22 ·:. ~-·-.. Not Detected -------- 7.90E+02 
NA-24 Not Detected: -------- 1.00E+26 
NB-95 Not Detected· -------- 1.00E+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- l.33E+13 
RU-103 Not Detected ·------- 3.71E+15 
RU-106 Not Detected -------- 7.11E+04 
SB-122 Not Detected -------- 1.00E+26 
SB-124 Not Detected -------- 9.15E+10 
SB-125 Not Detected -------- 3.58E+03 
SC-46 Not Detected -------- 5.69E+08 
SR-85 Not Detected -------- 2.81E+l0 
TA-182 Not Detected -------- 3.59E+07 
TA-183 Not Detected -------- l. 00E+26 
TE-132 Not Detected -------- 1. OOE+26 
TL-201 Not Detected -------- l. OOE+26 
XE-133 Not Detected -------- 1. 00E+26 
Y-88 Not Detected -------- 1.14E+07 
ZN-65 Not Detected -------- 1.17E+05 
ZR-95 Not Detected -------- 5.83E+10 

.\ 



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

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

Parameter 

6-28-95 2.:04:54 PM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
FCD 
50049114 

1.00 
11-01-90 

6-28-95 

Each 
12:00:00 
1:39:06 

600 seconds 
608 seconds 

Mean 1S Error 

PM 
PM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ----------- --------------------
AM-241 Activity 1.127E-01 4.548E-03 1.104E-01 < GJf7'1 : > 

CS-l.37 Activity 6.832E-02 2.030E-03 6.829E-02 < > 

C0-60 Activity 7.649E-02 2.935E-03 7.362E-02 < > 

Fl:ags Key: LU Boundary Test (Ab Above I Be Below ) 
SD = Sample Driven N-Sigma.Test (In Investigate, Ac = Action) 
UD = User Driven N-Sigma· ~est (In = Investigate, Ac .. Action) 
BS Measurement Bias Test (In = Investigate, Ac = Action) 

Reviewed by: -~---,~--7'-'----'...~./_:~..._1' /:..._r_r ______ _ 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque. New Mexico 87185-5400 

DEC 9 2003 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Rd .• Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling, 

Enclosed is one of two NMED copies of the "Expanded Responses to NMED's 1998 
Technical Comments on No Further Action (NFA) Proposals for Solid Waste Management 
Units (SWMUs) 96, 187 and 226." Per our verbal agreement, the second NMED copy is 
being sent directly to the Albuquerque Group Manager. 

This submittal includes descriptions and results of recent site sampling work that was 
conducted in response to NMED/HWB's request. With a minor. approved exception, the 
sampling completed was that documented in the December 2001 document, "Sampling 
and Analysis Plan for Supplemental Investigations at Solid Waste Management Units 96, 
187 and 226." Revised risk assessments are also included. 

The risk assessments conclude that for these sites (1) there is no significant risk to human 
health under both the industrial and residential land-use scenarios. and {2) that there are 
no ecological risks associated with these sites. 

The Department of Energy and Sandia National Laboratories/New Mexico are requesting 
a determination that these sites are acceptable for No Further Action. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

----·--•H·----

Sincerely, 

Karen L. Boardman 
Manager 





J. Kieling (2) 

cc w/enclosure: 
L. King, EPA, Region 6 (2 copies Via Certified Mail) 
W. Moats, NMED-HWB (Via Certified Mail) 
M. Gardipe, ERD 
C. Voorhess, NMED-08 
D. Bierley, NMED-08 

cc w/o enclosure: 
K. Thomas, EPA, Region 6 
S. Martin, NMED-HWB 
F. Nimick, SNL, MS 1 089 
D. Stockham, SNL, MS 1087 
P. Freshour, SNL, MS 87 
B. Langkopf, SNL, MS 1087 
M. Skelly, SNL, MS 1087 
D. Fate, SNL, MS 1089 
M.J. Davis, SNL, MS 1089 
A. Blumberg, SNL, MS 0141 

·-· ·-·-·· -----· 





• Sandia National Laboratories 
Albuquerque, New Mexico 

November 2003 

Environmental Restoration Project 
Expanded Responses to NMED's 1998 Technical Comments 

on No Further Action Proposals for Solid Waste 
Management Units 96, 187, and 226 

Dated May 1997 

INTRODUCTION 

Sandia National Laboratories/New Mexico (SNUNM) is submitting this expanded response to 
technical comments for Solid Waste Management Units (SWMUs) 96, 187, and 226, which are 
managed by the Technical Area (TA)-I, Operable Unit (OU) 1302, This document expands on 
responses to technical comments received in a Jetter from the New Mexico Environment 
Department (NMEp) to the U.S. Department of Energy (DOE) {Dinwiddie March 1998) 
documenting the review of three SWMUs submitted with the seventh round of Proposals for No 
Further Action {NFA) in May 1997 (SNLINM May 1997a, 1997b, and 1997c). The original NFA 
proposals refer to these potentially contaminated sites as "Environmental Restoration (ER) 
Sites." Even though the terms are equivalent, "SWMU," which is the current terminology, will 
be used in this document. The three SWMUs discussed in this expanded response include: 

• 
• 
• 

SWMU 96-----CStorm Drain System 
SWMU 187-Sanitary Sewer System 
SWMU 226-0ld Acid Waste Line 

During the past ten years, these three SWMUs have been subjected to numerous investigations 
and have been discussed on numerous occasions with the NMED. The breadth of work 
completed at these SWMUs is shown in Table 1. This is the second response submitted by 
SNUNM to technical comments for SWMUs 96, 187, ~and 226. [n June 1998, an original 
response to NMED' s Technical Comments was submitted by SNUNM and DOE to NMED 
(SNIJNM June 1998). However, this response was not complete, but resulted in a need for more 
discussions with NMED, and identified more investigations to resolve outstanding issues. This 
expanded response includes the results of soil and sediment sampling completed after the 
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• 

. 

• 

submittal of the NFA proposals in May 1997; it also addresses the NMED request for organizing 
the analytical data into an approved table format. Revised human health and ecological risk 
assessments that use the analytical results from numerous soil sampling events conducted by the 
ER Project at each site are also provided in this response. In addition, relevant information from 
the Tijeras Arroyo Groundwater (TAG) Investigation (SNUNM November 2002) is included. 

Table 1 
Historical Timeline for Events Related to SWMUs 96, 187, and 226 

NF A Proposals 
. 

Month Year Event 
May 1997 SNLINM submits NFA Proposals for SWMUs 96, 

187 and 226. 
March 1998 NMED submits Technical Comments on the NFA 

Prooosals. 
June 1998 SNLINM submits original response to NMED' s 

Request for Supplementallnformationffechnical 
Comments. The response was incomplete, called 
for more discussions with the NMED, and 
identified supplemental investigations required to 
resolve issues. 

August- 1998 Due to impending construction activities in the 
September TA-l Storm Water System, SNLINM performs 

additional sampling at SWMU 96 . 
March 1999 NMED and SNL/NM meet to discuss deficiencies 

·in SNUNM' s Response to NMED's Request for 
Suo_nlemental lnformationffechnical Comments. 

July 1999 SNLINM collects several soil samples at 
SWMU 98 (Building 863 TCA and photochemical 
release) that pertain to SWMU 226. 

September 2001 SNL/NM and NMED meet to discuss 
requirements for a SAP to complete 
characterization of the three SWMUs. 

December 2001 SNLINM submits the SAP for Supplemental 
Sampling at the three SWMUs. 

February 2002 NMED approves the SAP for Supplemental 
Sampling at the three SWMUs. 

January- 2002 SNLINM implements the SAP for Supplemental 
June Sampling. 

NFA =No Further Action. 
NMED = New Mexico Environment Department. 
SAP = Sampling and Analysis Plan. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
T A = Tec·hnical Area. 
TCA =Trichloroethane. 

Reference . · 
SNL!NM 

Mav 1997a 1997b and 1997c 
Dinwiddie March 1998 

SNUNM June 1998 

SNUNM March 2003 

Fleck March 1999 

SNUNM September 2000 
Skelly March 2003 

Lyon September 2001 

SNLINM 
December 2001 

Moats February 2002a 

SNUNM June 2002 
SNL/NM Avril 2003 

. 
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• This expanded response addresses the most current correspondence from the NMED by 
providing the requested information for the general and site-specific comments (discussed in 
numerical order). Each section provides NMED technical comments repeated in bold and 
arranged by comment number in the original order. The DOE and SNIJNM response is written 
in normal font style on a separate line under "Response." For clarity, the original responses 
(SNVNM June 1998) are restated in this document and identified as "Original Response." 
Additional language added since the June 1998 document (such as presentation of additional data 
and further explanations of the conclusions) are identified as "Expanded Response" In a few 
instances, the original response sufficiently addressed the technical comment, and no expanded 
response was deemed necessary. Responses to general technical comments begin on page 8, and 
responses to site-specific technical comments begin on page 14. 

Additional supporting information for the general and site-specific comments is appended to this 
document. The original response included eleven attachments comprised of documentation that 
supported SNVNM's responses to NMED's technical comments. In order to keep this expanded 
response document to a manageable size, the original attachments are not included with this 
submittal. The supporting documentation to the original response was referred to as 
"Attachments," and the supporting documentation to the NFA proposal was referred to as 
"Appendices." To prevent confusion, the supporting documentation to the expanded response is 
referred to as "Addenda." The list of addenda for the expanded response is presented in Table 2; 
the list of attachments to the original response is presented in Table 3. 

Table2 
List of Addenda to tbe Expanded Response 

Addendum A SWMU 96 Human Health and Ecolo!!ical Risk Assessment 
AddendumB SWMU 187 Human Health and Ecolo!!ical Risk Assessment 
AddendumC SWMU 226 Human Health and Ecolo!!ical Risk Assessment 
AddendumD "Field Report for Supplemental Investigations at Solid Waste Management Units 96, 

187 and 226 Comoleted June 2002" (SNIJNM Aoril2003) 
AddendumE · Results of Investigations Conducted at Miscellaneous Buildings -in TA-l and 

Surroundin!! Areas 
AddendumF Plates Showing the Storm Water Drain Svstem and the Sanitl!IY_Sewer System 
AddendumG "Solid Waste Management Unit 96-T A-I Storm Drain System, August/September 

1998 Suoolementallnvesti!!ation-Field Renort" (SNL/NM March 2003) 
AddendumH Analytical Data Tables for SWMU 96-Method Detection Limit Tables for all 

SWMUs 
Addendum I Analytical Data Tables for SWMU 187 
Addendum I Figure Showing the Relationship of SWMU 226 to SWMU 46 and other Tijeras 

Arroyo Ooerable Unit 1309 SWMUs 
AddendumK Summary of SWMU 226 Confirmatory Soil Sampling Data Collected from Below 

Buildin!! 863 (SWMU 98). Julv 1999 
AddendumL · Analvtical Data Tables for SWMU 226 

SWMU 
TA 

= Solid Waste Management Unit. 
= Teclmical Area. 
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Table3 
List of Attachments to the Original Response (SNL/NM June 1998) 

Attachment A Approval Letter for Sandia North GIP and Transmittal Letter for Sandia North GIP 
Annual R~ort Fiscal Yearl997 

Attachment B List of VOCs SVOCs and Radionuclides Analyzed for at ER Site 96 
Attachment C Eauioment Blank Metals Data for ER Site 96 
Attachment D Gamma Spectroscopy Data for ER Site 96 
Attachment E Gamma Spectroscopy Data for ER Site 187 
Attachment F List of VOCs SVOCs and PCBs Analyzed for at ER Site 187 
Attachment G Eauipment Blank Metals Data for ER Site 187 
Attachment H Gamma Spectroscopy Data for ER Site 226 
Attachment l List ofVOCs SVOCs and PCBs Analyzed for at ER Site 226 
Attachment J Eauioment Blank Metals Data for ER Site 226 
Attachment K EPA Guidance on Laboratorv Data Validation 

EPA 
ER 
GIP 
PCB 
SVOC 
voc 

=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Groundwater Investigation Plan. 
= Polychloriimted biphenyl. 
= Semivolatile organic compound. 
= Volatile organic compound . 

. 

AlJJJ-03/WP/SNL03:r5448.doc 4 840857.04.1 o 11118/03 9:26 AM 



TABLE OF CONTENTS 

UST OF TABLES ........................................................................................................................ 6 

GENERAL COMMENTS ............................................................................................................ 8 

SITE-SPECIFIC COMMENTS .................................................................................................. 14 
ou 1302 .......................................................................................................................... 14 

ER Site 96 ............................................................................................................ 14 
ER Site 187 .......................................................................................................... 29 
ER Site 226 ........................................................................................................ .37 

REFERENCES ........................................................................................................................... 44 

AIJII-03/WP/SNL03:r5448.doc 5 840857.04.1011/18/03 9:26AM 



LIST OFT ABLES 

Table 1 Historical Time line for Events Related to SWMUs 96, 187, and 226 NF A 
Proposals .................................................................................................................. 2 

Table 2 List of Addenda to the Expanded Response ............................................................. 3 

Table 3 List of Attachments to the Original Response (SNJ.JNM June 1998) .................... .4 

Table 4 Status of DSS Sites Identified by the NMED ......................................................... 31 

Addendum Tables 

Table H1-1 SWMUs 96, 187, and 226 Summary of Metals Analytical Detection 
Lirrrits, 1998 and 2002 Supplemental Investigations .......................................... H-1 

Table H1-2 SWMUs 96, 187, and 226 Summary of PCB Analytical Detection Lirrrits, 
1998 and 2002 Supplemental Investigations .......................... , ............................ H-2 

Table H1-3 SWMUs 96, 187, and 226 Summary of SVOC Analytical Detection 
Lirrrits, 1998 and 2002 Supplemental Investigations .......................................... H-3 

Table H1-4 SWMUs 96, 187, and 226 Summary ofVOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations ....................................................... H-5 

Table H2-1 SWMU 96, Summary of Metals Analytical Results, Soil Samples 

Collected 1998 ·····················································'·············································· H-6 

Table H2-2 SWMU 96, Summary of PCB Analytical Results-Detections Only, Soil 
Samples Collected 1998 .................................................................................... H-19 

Table H2-3 SWMU 96, Summary of SVOC Analytical Results-Detections Only, Soil 
Samples Collected 1998 .................................................................................... H-20 

Table H2~4 SWMU 96, Summary of VOC Analytical Results-Detections Only, Soil 
Samples Collected 1998 .................................................................................... H-21 

Table H2-5a-f SWMU 96, Summary of Radiocherrristry Analytical Results, 1998 
Supplemental Investigation ............................................................................... H-30 

Table H3-1 SWMU 96, Summary of Metals Analytical Results, 2002 Supplemental 
Investigation .................................................................................................... .'. H-45 

• 
AlJII·03/WP/SNL03:r5448.doc 6 840857.04.10 11/18/03 9:26AM 



• LIST OFT ABLES (Concluded) 

Table H3-2 SWMU 96, Summary of PCB Analytical Results-Detections Only, 2002 
Supplemental Investigation ............................................................................... H-47 

Table H3-3 SWMU 96, Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation ...................................................................... H-48 

Table H3-4 SWMU 96,Summary of VOC Analytical Results-Detections Only, 2002 
Supplemental Investigation ............................................................................... H-50 

Table H3-5 SWMU 96, Summary of Radiochermstry Analytical Results, 2002 
Supplemental Investigation ............................................................................... H-51 

Table l-1 SWMU 187, Summary of VOC Analytical Results-Detections Only, 
2002 Supplemental Investigation .......................................................................... I-1 

Table I-2 SWMU 187, Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation .......................................................................... l-2 

Table I-3 SWMU 187, Summary of Metals Analytical Results, 2002 Supplemental 
Investigation .......................................................................................................... I-3 

Table I-4 SWMU 187, Summary of Radiochemistry Analytical Results, 2002 
Supplemental Investigation .................................................................................. :l-4 

Table L-1 SWMU 226, Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation ......................................................................... L-1 
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RESPONSES TO NMED TECHNICAL COMMENTS 
ON NO FURTHER ACTION PROPOSALS 
DATED OCTOBER 3, 1996 (7th ROUND) 

GENERAL COMMENTS 

1. Drafts of maps, supporting documents, appendices, and data tables are unfinished 
products. For the purpose of a NF A proposal, final versions of these and any other 
types of information must be submitted. 

2. 

Original Response· To Sandia National Laboratories/Department of Energy's 
(SNIJDOE's) knowledge, no draft maps or documents were transmitted with the No 
Further Action (NF A) proposals for Sites 96, 187, and 226. As noted in previous 
responses to comments on other NF A proposals, some historical reference documents 
have never been finalized', and only the draft version is available for use (e.g., 
Comprehensive Environmental Assessment and Response Program [CEARP] Phase I, 
Preliminary Draft, May 1987). 

Expanded Response· Maps, supporting documents, addenda, and data tables included 
with this submittal are final versions. · 

It is helpful to include analytical results for field and equipment blanks, and 
duplicates in data tables. QA/QC data should not be mixed with environmental 
data in the same tables. If applicable, the QAJQC data tables should also include 
comparisons of offsite and onsite laboratory results (e.g., RPD's). 

' ' 

Original Response· The quality assurance/quality control (QA/QC) data mentioned in 
this comment (field and equipment blanks) were included in the subject NFA proposals at 
the end of the relevant data tables. Thus, although they were included in the same tables 
as the environmental data, they were not intermingled. For these sites, comparisons of 
on-site and off-site data are not applicable because all data were measured off site. 

Expanded Response· Data tables included with this submittal contain the results of 
quality assurance (QA )/quality control (QC) samples. 

3. Data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), and radionuclides list only the constituents that were 
detected. While summary tables like these are acceptable {and preferred for review 
purposes), they provide only part of the information needed to fully evaluate a NFA 
proposal. To complete the data package; additional tables must be submitted listing 
all o'f the various constituents that were analyzed for and their method detection 
limits/minimum detectable activities. 

Please also note that "J -coded" data must be reported as detected constituents. 
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Original Response· The requested tables are included with this package. For the purpose 
of this set of responses, detailed information is provided later in this package in the 
responses to Site-Specific Comments. 

Please note that, in the subject NFA proposals, J-coded data were reported as detected 
constituents. 

Expanded Response· For all data acquired since the original response to NMED' s 
technical comments, tables are included that list all of the constituents for which samples 
were analyzed and the corresponding method detection limits (MDLs)/minimum 
detectable activity values. Also in this submittal, all "J-coded" data from recent sampling 
efforts are reported as detected constituents. 

4. As presented, sample locations and depths must be inferred from the sample 
identification numbers in the data tables. Notes describing how such information is. 
encoded in the sample identification numbers must be added to the tables. 

Original Response· SNUDOE agree that information about encoding of sample location 
and depth within sample identification numbers must be available to the New Mexico 
Environment Department (NMED) and any other potential users of resulting data. Notes 
pertaining to this topic have been added to tables in later NF A proposals. For the purpose 
of this set of responses, detailed information is provided later in this package in the 
responses to Site-Specific Comments. 

Expanded Response· For the data tables included with this submittal, all sample location 
and depth infonriation is provided. 

5. The NF A proposals contain redundant information, making it more time-consuming 
than necessary to review. Sections ofthe TA-l RFI Work Plan are included with 
the NFA proposals. The NMED is more interested in what was actually done than 
what was p'lanned. There is generally no need to include sections of the RF1 Work 
Plans with the NFA proposals; relevant information (such as site history) can be 
summarized or restated in the text of the NF A proposal. 

Original Response· The comment is noted. SNUDOE will try to balance omitting 
redundant information with the need to make NFA proposals stand-alone documents (per 
GeneralComment 10). 

6. HRMB will not review the risk assessments for ER Sites 96, 187, and 226 until the 
sites have been adequately characterized. Risk assessments must be based on the 
protocols being developed by the DOE/SNL and the NMED. 

Original Response· SNUDOE recognize that NMED has the prerogative of deci<ling 
when review of risk assessments is appropriate. In this case, the timing clearly hinges on 
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'"adequate characterization," which is the subject of many of the specific comments . 
Please note that, although additional sampling may delineate concentrations between 
"hits" (results that were found to be above background but below risk-based action levels) 
and background, there is no reason to anticipate discovery of values higher than those 
already found during the Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFl) sampling. Thus, the existing risk assessments are likely to be the _ 
most conservative (in terms of showing highest risk), and it may be worth NMED's time 
to review them atthis stage. 

Expanded Response· Based upon the implementation of the NMED-approved Sampling 
and Analysis Plan (SAP) (SNUNM December 2001), SNUNM believes that SWMUs 96, 
187, and 226 have been adequately characterized. Risk assessments developed using the 
most recent (2003) assessment guidance, NMED-approved protocols, and recent 
characterization data are included in Addenda A through C. 

7. QA/QC --At a meeting held in Santa Fe on December 3,1996, HRMB staff 
members expressed concern about SNL's recurring problem regarding the frequent 
detection of "common laboratory contaminants" (such as acetone and methylene 
chloride) in various types of blanks. These organic compounds have been and still 
are widely used at SNL, and in some cases, historically were disposed of onto and 
into the ground. Thus, the presence of these chemicals in QC samples (such as field 
.and trip blanks) can not be automatically discounted as laboratory contamination. 

Additionally, in this December meeting, HRMB personnel suggested that SNL 
review its contract laboratory's QA/QC program; and, if it is found deficient, 
remedy the :problem or find other laboratory. 

Repeated detections in equipment blanks may indicate improper decontamination 
practices and/or contaminated wash/rinse water and/or containers or other 
equipment. SNL should ensure that wash/rinse-water, containers, and other 
equipment is not contaminated prior to their use. 

Cons'istent QC failures are considered by HRMB to be an indication that laboratory 
data are not reliable. The HRMB will require sampling to be repeated at ERsites 
where such problems are evident. 

Original Response· The comment is noted by SNVDOE. SNL's Sample Management 
Office has an ongoing audit program to evaluate the adequacy of QA/QC problems at the 
off-site contract laboratories; this program is supplemented by a similar program overseen 
by DOE's Albuguerque Operations Office. When specific QA/QCconcems arise, the 
affected laboratory is contacted and corrective actions are defined and implemented. 
However, laboratory contamination is a sporadic problem at any major commercial 
laboratory and is a problem that. defies universal and permanent correction because 
several common laboratory contaminants are necessary compounds in sample analytical 
procedures. This has been recognized by the U.S. Environmental Protection Agency 
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'(EPA) and, as NMED is aware, guidance has been available for some time on how to 
evaluate and use environmental data, despite the presence of laboratory contamination. 
For completeness, the guidance is included in this package as Attachment A to these 
general comments. 

Because the comment indicates that the Hazardous and Radioactive Materials Bureau 
(HRMB) may be inclined to require resampling of sites in the event of "consistent QC 
failures," it is requested that a discussion be held between HRMB and SNIJDOE staff to 
reach a common understanding on what extent of laboratory contamination is considered 
to constitute "consistent QC failure." 

Expanded Response- Based upon the implementation of the NMED-approved SAP 
(SNUNMDecember 2001), specific locations have been resampled to alleviate concerns 
about VOC detections in QA/QC samples. All QA/QC sample analytical data are 
provided in the tables included with this submittal. SNUNM believes that the current 
contract laboratory QA/QC program is sufficiently rigorous to provide quality analytical 
data. 

8. Breaks/cracks/cross-connections in pipes that are downstream of those determined 
to have appreciable levels of contamination must be investigated. 

Original Response· The comment is noted by SNIJDOE. Although there is agreement 
among the parties on this approach, it is a critical prerequisite to reach consensus on what 
constitutes ~·appreciable contamination." .. 

Expanded Response· Additional site characterization requested by the NMED was 
completed in June 2002. The activities were performed in accordance with the 
"Sampling and Analysis Plan for Supplemental Investigations at Solid Waste 
Management Units 96, 187, and 226" (SNUNM December 2001) as approved by the 
NMED (Moats February 2002a). The sampling event is documented in a field report 
included as Addendum D, and data are provided in tables in various addenda as cited in 
the expanded responses for the site-specific comments. The significance of the analytical 
results is discussed by individual SWMU. 

9. HRMB will not support NFA proposals for active sites. DOE/SNL must investigate 
active sites within 2 years of decommissioning. 

Original Response· SNlJDOE understand that the HRMB will not support NFA 
proposals for active sites; however, the comment is only partially germane to the three 
sites addressed here. Site 187, the sanitary sewer lines, is not an active site because the 
site is defined as the soils outside the pipe, from the midpoint of the pipe downward. 
Although water continues to flow within the .pipes, modem waste..:handling processes 
prevent the introduction of potential contaminants to that water; therefore, leakage from 
cracks in the line does not result in active contamination of the site as defined. For the 
same reasons, Site 226 is not an active site. 
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Parts of Site 96, the storm-drain system, may need to be considered as active. The 
enclosed, engineered portions are inactive for the same reasons expressed in the 
preceding paragraph. However, the unlined surface channels obviously continue to 
receive flow originating from runoff from streets, parlting lots, and miscellaneous exterior 
surfaces in Technical Area (TA)-1, processes for which environmental controls are less 
certain than for processes occurring within buildings. It would probably be fruitful to 
discuss approaches to these portions of Site 96 to ensure a common understanding of 
future status and timing. 

Expf!nded Response· Currently these three SWMUs are not on the "active" site list. 
Only sites that currently conduct tests or implement procedures that may introduce 
potential contaminants into the environment are considered active. In a letter dated April 
26, 2001, from William Moats (NMED Hazardous Waste Bureau [HWB]) to Michael 
Zamorslti (DOE Kirtland Area Office) and Peter Davies (SNIJNM), the Permits 
Management Program of the NMED HWB had determined that sites that were at one 
time considered to be active could be petitioned for NFA on a case-by-case basis (Moats 
April2001). 

As with other SWMUs that were at one time considered to be active, the processes that 
led to contamination of the environment at SWMUs 96, 187, and 226 are no longer 
employed. In accordance with the requirements of the SNIJNM Environmental, Safety, 
and Health Program (which, in tum, are based on numerous state and federal 
requirements), SNIJNM no longer allows for the disposal of hazardous materials to these 
systems. The sanitary sewer and storm water effluent is monitored by the Water Quality 
Program as part of SNIJNM's Environmental Management Group (Department 3121). 
Although pollution prevention is the emphasis of the Water Quality Program, if an 
incident should result in the release of contaminants to the environment, the program 
procedures are designed to mitigate the spread of contamination. If required, the program 
procedures would require an investigation of the nature and extent of the release and 
implementation of any necessary removal action and remediation. 

NF A proposals must be self-contained documents. The NF A criteria for a site must 
be specified in the NFA proposal. It is not adequate to only refer to the list of NF A 
criteria in the Document of Under.standing. 

Original Response· NFA Criterion 5 was specified in the proposal. See Sections 1.0 and 
1.2, page i-1. 

11. Buildings 810, 814, 824, 838, 839, and 870 are not considered by HRMB to be 
inCluded in ER Sites 96, 187, or 226. Results of the investigations conducted at and 
near these buiJdings by DOE/SNL will be reviewed later by HRMB to determine 
whether these areas are new solid waste management units. However, DOE/SNL 
must :provide any information from the investigations of these areas that may also 
be relevant to ER Sites 96, 187, and 226. 
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Original Response· The buildings listed in the NMED comment are not considered by 
SNUDOE to be part of the Environmental Restoration (ER) sites. Furthermore, SNL 
buildings are addressed under a separately funded program (Decontamination and 
Decommissioning [D&D]) and are not candidates for inclusion as new Solid Waste 
Management Units. The D&D and ER Projects coordinate activities so that any 
investigation of soil or piping exterior to a building's slab or basement is conducted with 
ER goals and requirements in rrrind. As required by regulation, if contamination is 
discovered during such an investigation, regulatory authorities are notified. This has 
been, and will continue to be, SNUDOE practice. 

Results of the above-mentioned investigations will be provided for NMED's review. For 
the purpose of this set of responses, detailed information is provided later in this package 
in the responses to Site-Specific Comments. This information is included in this response 
because it details the results of work specifically conducted at the storm, sanitary, and 
acid waste lines that were connected to these buildings and investigated prior to building 
D&D actions. 

Expanded Response· Results of sampling at or in the vicinity of these buildings are 
included in Addendum E. When applicable, the significance of the analytical results is 
discussed by individual SWMU (primarily in the expanded response to Site-Specific. 
Technical Comment Number 3 forSWMU 187). The data are provided in tables in 
various addenda as cited in the expanded responses for the site-specific comments . 
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SITE-SPECIFIC COMMENTS 

QJJ 1302 

ER Site 96, The Storm Drain System 

1. Appendix A, Plate 1-1, Soil-Boring Location Map--

A. The inlets/outlets need to be shown clearly on the map. 
B. The open ditches need to be shown clearly on the map. 
C. The various drainage systems (watersheds) should be shown in different colors 

so that they can be readily distinguished from one another. 
D. Any surface impoundments need to be shown clearly on the map. 
E. The direction of flow should be indicated on each main, trunk, and feeder line. 
F. Connections to the storm system outside the study area should be shown, or 

indicated in some way on the map. 
G. See general conunent 1. 
H. The locations of cracks, breaks, and any cross-connections should be shown on 

the map. 

Original Response 1 A· The inlets/outfalls will be added to Plate 1-1. SNL Facilities 
plans to upgrade the storm drain system inside TA-l Based on this latest information, 
ER/Geographic Information System (GIS) is in the process of upgrading our database. 
The new plate cannot be upgraded in time for this submittal, but will be provided upon 
completion of the GIS upgrade. 

Expanded Response 1 A· The storm-water inlets and outlets are shown on Plate F-1 
(Addendum F). This plate also includes the recent SNIJNM Facilities upgrades to the 
storm drain system inside TA-l. Plate F-1 should be compared to Plate 1-1 of the SWMU 
96 NFA Proposal (SNUNM May 1997a). 

Original Response JB· The open ditches will be. added to Plate 1-1. SNL Facilities plans 
to upgrade the storm drain system inside TA-L Based on this latest information, ER/GIS 
is in the process of upgrading our database. The new plate cannot be upgraded in time for 
this submittal, but will be provided upon completion of the GIS upgrade. 

Expanded Response JB· The open ditches are shown on Plate F-1 (Addendum F). 

Original Response 1C· TA-l is part of the overall Tijeras Arroyo Watershed Area. The 
underground storm drains are shown on Plate 1-1. The open ditches will be added to 
Plate 1-1 (see Response lB). SNUNM ER does not know of any additional drainage 
systems (watersheds) within the TA-l project area. · 

Expanded Response 1 C· Four distinct storm-water drainage systems are shown on 
Plate F-1 (Addendum F). 
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Original Response 1 D· SNIJNM ER has no information showing surface impoundments 
within the TA-l project area. 

Expanded Response JD· A recently installed surface impoundment on the north side of 
TA-l and south of Building 831 has been added to Plate F-1 (Addendum F). No other 
surface impoundments exist in T A-I. 

Original Response JE· Flow arrows will be added to Plate 1-1. SNL Facilities plans to 
upgrade the storm drain system inside TA-l Based on this latest information, ER/GIS is 
in the process of upgrading our database. The new plate cannot be upgraded in time for 
this submittal, but will be provided upon completion of the GIS upgrade. · 

Expanded Response JE· The flow direction is shown on Plate F-1 (Addendum F). 

Original Response JF· The outside connections will be added to Plate 1-1. SNL 
Facilities plans to upgrade the storm drain system inside T A-I. Based on this latest 
information, ER/GIS is in the process of upgrading our database. The new plate cannot 
be upgraded in time for this submittal, but wi}l be provided upon completion of the GIS 
upgrade. 

Expanded Response JF· The connections to the storm drain system outside the study area 
are shown on Plate F-1 (Addendum F). 

Original Response JG· See response to General Comment 1. 

Original Response JH- The cracks, breaks, and cross-connections have been provided on 
Plates 5-1 through 5-6 of the "Technical Area I (ADS 1302) RFl Work Plan," Volume 2, 
Plates 5-l through 5-11. 

2. According to the RFI Work Plan, ground-water monitor wells were to be installed 
around the perimeter of Technical Area 1 (TA-1). One purpose of these wells from 
the HRMB's perspective was to allow for the monitoring of any contamination that 
may have originated from leaks from the sanitary-sewer and storm-drain systems. 

To HRMB's knowledge, not all of the proposed wells in the RFI Work Plan have 
'been installed. Furthermore, no ground-water data were provided for review. The 
monitor wells that were proposed in the TA -1 RFI Work Plan must be installed. 
Analytical results of ground-water samples from wells in the TA-l area must be 
submitted for HRMB's review. 

Original Response: The TA-l groundwater monitoring program was incorporated into the 
Sandia North groundwater program. This project change was approved by HRMB upon 
approval of the Sandia North Groundwater Investigation Plan (GIP). The HRM:B GIP 
approval letter is provided in Attachment A. To date, four monitor wells have been 
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'installed: regional well TAI-W-01 is located at ER Site 190 (southwest comer ofT A-I), 
regional well TA-l-W-03 is located close to the Eubank-1 well (southeast comer ofT A-I), 
and regional well T AI-W -02 and shallow-water bearing well T AI-W ~06 are located in the 
parking Jot south of Building 825 (southern boundary ofT A-I). The Sandia North 
groundwater program plans to drill an additional three to five monitor wells at three 
locations within the TA-l area. The final number of wells installed will depend on 
whether the shallow-water bearing zone extends into the TA-l area. 

Analytical results for fiscal year 1997 have been reported in "Sandia North Groundwater 
Investigation Annual Report Fiscal Year 1997 ." Copies of this report have been provided 
to NMED/HRMB and NMED/DOE Oversight Bureau (OB). The transmittal letter is 
provided in Attachment A. 

Expanded Response· Groundwater monitoring for TA-l and the surrounding area are 
conducted as part of the TAG Investigation. The first comprehensive groundwater 
document was the "Sandia North Groundwater Investigation Plan" (SNIJNM March 
1996). A pair of Sandia North status reports were prepared in 1998 (SNllNM March 
1998) and 2000 (SNIJNM June 2000). In late 2000, "Tijeras Arroyo" replaced the term 
"Sandia North." In mid-2002, the comprehensive 'Tijeras Arroyo Groundwater 
Continuing Investigation Report" (SNUNM November 2002) was prepared. In June 
2003, the 'Tijeras Arroyo Groundwater Investigation Work Plan" (SNIJNM June 2003) 
was prepared in order to identify data gaps and present a comprehensive approach for 
completing the characterization of groundwater contamination. All Sandia Northffijeras 
Arroyo Groundwater reports have been provided to the NMED/HWB under separate 
cover. 

3. Appendix C, Table 2 -- See general comments 2, 3, and 4. 

With regard to the analytical results of samples from locations GP-01, GP-04, 
GP-05, GP-07, and GP-11, the laboratory reporting Jimit (LRL) for methylene 
chloride (200 uglkg) is too high, and suggests that samples were diluted prior to 
analysis. New samples must be collected and analyzed for VOC's at these locations. 

Additionally, SNL/DOE must return to each location where VOC's were detected 
and determine the extent of contamination. The source {or sources) of 
contamination must be determined. 

Original Response: See responses to General Comments 2, 3, and 4. The field blank, 
equipment blank~ duplicate sample, and trip blank data were clearly identified in 
Appendix C, Table 2. An off-site laboratory analyzed the samples. Therefore, a 
comparison of off-site and on-site laboratory data could not be conducted at this site. 

A table showing the list of volatile organic compounds (VOCs) analyzed for is provided 
in Attachment B. This list includes the method detection limit (MDL) for each 
compound . 
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The sample identification number T1096-GP-001-0IO-S (example) represents the 
following: T1 = Technical Area I, 096 = ER Site 96, GP = geoprobe, 001 = soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the Request for Supplemental Information (RSI) with potential 
programmatic implications that may require extensive discussions with the NMED 
technical staff." The nature and extent ofVOC contamination is one ofthe issues that 
will impact the program. A response on the nature and extent of contamination will not 
be addressed at this time. The SNL ER Project requests a meeting with the NMED 
technical staff to resolve this issue. 

Expanded Response: Since the submittal of the NFA proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling event. In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfall locations. These August/September 1998 locations were 
determined to be necessary for further sampling based upon the following: 

• The results of the original RFI surface soil sampling (SNUNM May 1997a) 

• The technical comments from the NMED on the SNUNM SWMU 96 Proposal 
for NF A (Dinwiddie March 1998 and SNlJNM June 1998) 

• Discussions in meetings with personnel from NMED 

• Impending construction activities.(by SNUNM Facilities) within or near 
SWMU 96 outfall areas 

The August/September 1998 characterization was performed according to the RFI Work 
Plan (SNUNM February 1995), with the sampling activities documented in a field report 
{Addendum G). The analytical data tables are presented in Addendum H. Table H2-4 
presents the 1998 VOC analytical results. Nine VOCs were detected, mostly at 
concentrations near the MDLs. The maximum concentration detected was 
20 micrograms (f!g)lkilogram (kg) for toluene. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNUNM December 2001), 
with the sampling activities documented in a field report (Addendum D). The analytical 
data tables are presented in Addendum H. Table H3-4 presents the 2002 VOC analytical 
results. Two VOCs (acetone and methylene chloride) were detected, all at concentrations 
below the 'MDL and all, were B qualified. 
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'Based upon the data acquired from the supplemental investigations, SNIJNM has 
determined the extent of contamination at each of the locations requested by NMED. 
These investigations have confirmed that the sources of contamination (if any) are the 
original locations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFI Work Plan (SNUNM February 1995). 

4. Appendix C, Table 3 •• See general comments 2, 3, and 4. 

With regard to the analytical results of samples from locations SD-001 through 
SD-005, SD-10, and SD-15, the laboratory reporting limits (LRL's) for the various 
detected SVOC's are too high, suggesting that samples were diluted prior to 
analysis. New samples must be collected and analyzed for SVOC's at these 
locations. 

AdditionalJy, SNL/DOE must return to each location where SVOC's were detected 
and determine the extent of contamination. The source (or sources) of 
contamination must be determined. 

Original Response: See responses to General Comments 2, 3, and 4. The field blank, 
equipment blank, and duplicate sample data were clearly identified in Appendix C, 
Table 3. An off-site laboratory analyzed the samples. Therefore, a comparison of off-site 
and on-site laboratory data could not be conducted at this site . 

A table showing the list of semi volatile organic compounds (SVOCs) analyzed for is 
provided in Attachment B (see response to Comment 3). The list includes the MDL for 
each compound. 

The sample identification numberT1096-GP-001-010-S (example) represents the 
following: T1 =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the RSI with potential programmatic implications that may require 
extensive discussions with the NMED technical staff." The nature and extent of SVOC 
contamination is one ofthe issues that will impact the program. A response on the nature 
and extent of contamination will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

Expanded Response: Since the submittal of the NFA proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling event In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfall locations. These August/September 1998 locations were 
determined to be necessary for further sampling based upon the following: 
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• The results of the original RFI surface soil sampling (SNUNM May 1997a) 

• The technical comments from the NMED on the SNUNM SWMU 96 Proposal 
for NFA (Dinwiddie March 1998 and SNUNM June 1998) 

• Discussions in meetings with personnel from NMED 

• Impending construction activities (by SNUNM Facilities) within or near 
SWMU 96 outfall areas 

The August/September 1998 characterization was performed according to the Resource 
Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
(SNUNM February 1995), with the sampling activities documented in a field report 
(Addendum G). The analytical data tables are presented in Addendum H. Table H2-3 
presents the 1998 SVOC analytical results. Nine SVOCs were detected, mostly at 
concentrations below the MDL. The highest concentration for an SVOC was 1,700 J.lg/kg 
of fluoranthene in two samples. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNUNM December 2001), 
with the sampling activities documented in a field report (Add~ndum D). The analytical 
data tables are presented in Addendum H. Table H3-3 presents the 2002 SVOC 
analytical results. Eleven SVOCs were detected, mostly at concentrations below the 
MDL. The highest concentration of an SVOC was 67.4 J.lg/kg for bis(2-ethylhexyl) 
phthalate. 

Based upon the data acquired from the supplemental investigations, SNUNM has 
determined the extent of contamination at each of the locations requested by NMED. 
These investigations have confirmed that the sources of contamination (if any) are the 
original locations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFI Work Plan {SNUNM February 1995). 

5. Appendix C, Table 4 -- SNL/DOE must return to the locations where the PCB 
detections occurred and determine the extent of contamination. The source (or 
sources) of PCB contamination must be determined. 

See general comment 4. 

Original Response: The DOE has forwarded a letter to NMED requesting that the 
response due date be extended an additional 60 days. The Jetter also stated the following: 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The nature and 
extent of polychlorinated biphenyl (PCB) contamination is one of the issues that will 
impact the program. A response on the nature and extent of contamination will not be 
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addressed at this time. The SNL ER Project requests a meeting with the NMED technical 
staff to resolve this issue. 

See response to General Comment 4. The sample identification number Tl096-GP-001-
010-S (example) represents the following: T1 =Technical Area 1, 096 = ER Site 96, 
GP = geoprobe, 001 =soil boring location one, 010 =depth of sample collected (in feet), 
and S = soil sample. 

Expanded Response: Since the submittal of the NFA proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling event. In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfall locations. These August/September 1998locations were 
determined to be necessary for further sampling based on the following: 

• The results of the original RFI surface soil sampling (SNUNM May 1997a) 

• The technical comments from the NMED on the SNIJNM SWMU 96 Proposal 
for NFA (Dinwiddie March 1998 and SNIJNM June 1998) 

• Discussions in meetings with personnel from NMED 

• Impending construction activities (by SNUNM Facilities) within or near 
SWMU 96 outfall areas 

The August/September 1998 characterization was performed according to the RFl Work 
Plan (SNUNM February 1995), with the sampling activities documented in a field report 
(Addendum G). The analytical data tables are presented in Addendum H. Table H2-2 
presents the 1998 polychlorinated biphenyl (PCB) analytical results. Three PCB Aroclors 
were detected. The highest concentration for a PCB was 160 jlg/kg of Aroclor-1260. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNIJNM December 2001 ), 
with the sampling activities documented in a field report (Addendum D). The analytical 
data tables are presented in Addendum H. Table H3-2 presents the 2002 PCB analytical 
results. One PCB Aroclor was detected. The highest concentration for a PCB was 
76~-tg/kg of Aroclor-1260. 

Based upon the data acquired from the supplemental investigations, SNUNM has 
determined the extent of contamination at each of the locations requested by NMED. 
These investigations have confirmed that the sources of contamination (if apy) are the 
original locations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFI Work Plan (SNUNM February 1995) . 
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'Appendix C, Table 5 -- Analytical results for some samples exceed the approved 
background concentrations for certain metals: 

Metal 
Ag 
As 
Ba 
Co 
Ni 
Tl 

v 

Borehole <GP) I .oration 
011, 
022,031,033,034,041,043,044,046, 
013,031,034,036,046,050 
001, 003, 010, 
003,008,010,029, 
001,002,003,007,010,011,029,030,033,034,035,036,039,040,041, 
043 
030,031,033,036,039,040,041,042,043,044,045,046,047,050 

SNL/DOE must return to each location and determine the extent of contamination. 
The source (or sources) of each contaminant must be determined. 

See general comments 2 and 4. 

Original Response: The DOE has forwarded a let!er to NMED requesting that the 
response due date be extended an additional 60 days. The letter also stated the following: 
" ... identified several issues in the RSJ with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The nature and 
extent of metal contamination and the approved background values are two of the issues 
that will impact the program. A response on the nature and extent of contamination and 
background concentrations will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve these issues. 

See responses to General Comments 2 and 4. The metals equipment blank sample data 
have been added to Appendix C, Table 5 (Attachment C). An off-site laboratory analyzed 
the samples. Therefore, a comparison of off-site and on-site laboratory data could not be 
conducted at this site. 

The sample identification number Tl096-GP-001-010-S (example) represents the 
following: Tl =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 = soil boring 
location one, 010 =depth of sample collected (in feet), andS = soil sample. 

Expanded Response: Since the submittal of the NFA proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling event. In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfall locations. These August/September 1998locations were 
determined to he necessary for further sampling based upon the following: 
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• The results of the original RFI surface soil sampling (SNUNM May 1997a) 

• The technical comments from the NMED on the SNIJNM SWMU 96 Proposal 
forNFA (Dinwiddie March 1998 and SNUNM June 1998) 

• Discussions in meetings with personnel from NMED 

• Impending construction activities (by SNUNM Facilities) within or near 
SWMU 96 outfall areas 

The August/September 1998 characterization was performed according to the RFI Work 
Plan (SNUNM February 1995), with the sampling activities documented in a field report 
(Addendum G). The analytical data tables are presented in Addendum H. Table H2-1 
presents the 1998 metal analytical results. Many of the metals .exceed approved 
background concentrations. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNIJNM December 2001), 
with the sampling activities documented in a field report (Addendum D). The analytical 
data tables are presented in Addendum H. Table H3-1 presents the 2002 metal analytical 
results. Four metals exceeded the approved background concentrations. The highest 
concentration exceedence was barium at 314 milligrams(mg)/kg . 

Based upon the data acquired from the supplemental investigations, SNIJNM has 
determined the extent of contamination at each of the locations requested by NMED. 
These investigations have confirmed that the sources of.contarnination (if any) are the 
original locations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFI Work Plan (SNIJNM February 1995). 

Appendix C, Table 6 ··See general comments 3;and 4. 

Analytical results for some samples demonstrate that radioactive contamination is 
present: 

Radjouudjde 
Plutonium 
Tritium 

Borehole (GP) Locations 
006,·052 
006,007,008,009,010,018,044 

Plutonium was also detected at 0.439 pCi!g in sediment sample SD~017. 

SNL/DOE must return to each of these locations and determine the extent of 
contamination. The source (or sources) of each contaminant must be determined . 

AUII-03/WP/SNL03:r5448.doc 22 840857.04.1011/18/03 9:26AM 



• 
Site-Specific Comments 

·' .,,. 

S~rface-soil samples must also be collected and analy:ted for plutonium throughout 
the T A-1 area. A sampling and analysis plan must be submitted to HRMB for 
approval prior to conducting this work. 

Original Response: See responses to General Comments 3 and 4. The field blank, 
equipment blank, and duplicate sample data were clearly identified in Appendix C, Table 
6. An off-site laboratory analyzed the samples. Therefore, a comparison of off-site and 
on-site laboratory data could not be conducted at this site. 

A table showing the list of radionuclides analyzed for is provided in Attachment B (see 
response to Comment 3). This list includes the MDL for each compound. 

The sample identification number Tl096-GP-001-010-S (example) represents the 
following: T1 =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S =soil sample. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an additional 60 days. The letter also stated the following: " ... identified 
several issues in the RSI with potential programmatic implications that may require 
extensive discussions with the NMED technical staff." The nature and extent of 
radionuclide contamination and radiological characterization (i.e., new sample and 
analysis plan) are two of the issues that will impact the program. A response on these 
two issues will not be addressed at this time. The SNL ER Project requests a meeting 
with the NMED technical staff to resolve these issues. 

The plutonium result was transcribed incorrectly by SNL ERin Appendix C, Table 6. 
The correct value should read "0.0439 pCi/g." The value was stated correctly in the NFA 

. text (Section 3.6.2.2). 

Expanded R espouse: Since the submittal of the NF A proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling evenL In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfall locations. These August/September 1998 locations were 
determined to be necessary for further sampling based on the following: 

• The results of the original RFI surface soil sampling (SNIJNM May 1997 a) 

• The technical comments from the NMED on the SNIJNM SWMU 96 Proposal 
for NFA (Dinwiddie March 1998 and SNUNM June 1998) 

• Discussions in meetings with personnel from NMED 

• lmpending construction activities {by SNLINM Facilities) within or near 
SWMU 96 outfall areas 
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The August/September 1998 characterization was performed according to the RFI Work 
Plan (SNIJNM February 1995), with the sampling activities documented in a field report 
(Addendum G). The analytical data tables are presented in Addendum H. Table H2-5 
presents the 1998 radiochemistry results. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNUNM December 2001), 
with the sampling activities documented in a field report (Addendum D). The analytical 
data tables are presented in Addendum H. Table H3-5 presents the 2002radiochemistry 
analytical results. All the radiochemistry analytical results were non detections. 

Based upon the data acquired from the supplemental investigations, SNUNMhas 
determined the extent of contamination at each of the locations requested by NIVIED. 
These investigations have confirmed that the sources of contamination (if any) are the 
originaLlocations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFl Work Plan (SNIJNM February 1995). 

8. Appendix C, Table 7 --Analytical results for some samples exceed the approved 
background concentrations for certain metals: 

MJ:1al 
Ba 
Cd 
Cr 
Cu 
Pb 
Hg 
Ag 
Zn 

Sedjment Sample (SD) I .orations 
002,003,010,013,014,016,021,027 
001,002,003,004 
002,003 
001,002,003,004,007,011,014,015 
002,003,007 
023 
001,002,003,004,005 
001,002,003,004,007,014 

SNL/DOE must return to each ofthese :Jocations and determine the extent of 
contamination. The source (or sources) of each contaminant must be determined. 

See .general comments 2 and 4. 

Original Response: The DOE has forwarded a letter to NIVIED requesting that the 
response due date be extended an additional60 days. The letter also stated the following: 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NIVIED technical staff." The nature and 
extent -of metal contamination and the approved background values are two of the issues 
that will impact the program. A response on the nature and extent of contamination and 
background concentrations will not be addressed at this time. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve these issues . 
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See responses to General Comments 2 and 4. The metals equipment blank sample data 
have been added to Appendix C, Table 7 (Attachment C) (see response to Comment 6). 
An off-site laboratory analyzed the samples. Therefore, a comparison of off-site and on
site laboratory data could not be conducted at this site. 

The sample identification number Tl096-GP-001-010-S (example) represents the 
following: Tl =Technical Area 1, 096 = ER Site 96, GP = geoprobe, 001 =soil boring 
location one, 010 =depth of sample collected (in feet), and S = soil sample. 

Expanded Response: Since the submittal of the NFA proposal, two sampling events were 
conducted that included an August/September 1998 sampling event and a June 2002 
sampling event. In August/September 1998, supplemental soil sampling was completed 
at five SWMU 96 outfaiilocations. These August/September 19981ocationswere 
determined to be necessary for further sampling based on the following: 

• The results of the original RFI surface soil sampling (SNUNM May 1997a) 

• The technical comments from the NMED on the SNIJNM SWMU 96 Proposal 
for NFA (Dinwiddie March 1998 and SNIJNM June 1998) 

• Discussions in meetings with personnel froin NMED 

Impending construction activities (by SNUNM Facilities) within or near 
SWMU 96 outfall areas 

The August/September 1998 characterization was performed according to the RFIWork 
Plan (SNVNM February 1995), with the sampling activities documented in a field report 
(Addendum G). The analytic;;tl data tables are presented in Addendum H. Table H2-1 
presents the 1998 metal analytical results. Many of the metals exceed approved 
background concentrations. 

Additional site characterization requested by the NMED was completed in June 2002. 
The characterization was performed according to the SAP (SNUNM December 2001), 
with the sampling activities documented in a field report (Addendum D). The analytical 
data tables are presented in Addendum H. Table H3-1 presents the 2002 metal analytical 
results. Four metals exceeded the approved background concentration. The highest 
concentration exceedence was barium at 314 mg/kg. 

Based upon the data acquired from the supplemental investigations, SNVNM has 
determined the extent of contamination at each of the locations requested by NMED. 
These investigations have confirmed that the sources of contamination (if any) are the 
original locations of the underground pipe break and deficiencies that were specified for 
characterization sampling in the RFI Work Plan (SNUNM February 1995) . 
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:Page 1-1, section 1.3, 2nd sentence-- Why wasn't an investigation done for the drain 
systems in Technical Areas 2 and 4? 

Original Response: TAs ll and IV are not part of ADS 1302. In addition, these two 
technical areas are down gradient of the T A-I storm drain system and have no impact on 
TA-l. 

Expanded Response· Investigations of SWMUs within TA-ll are covered by OU 1303 
activities. Numerous NF A proposals and Notice of Deficiency (NOD) responses with 
data on TA-ll SWMUs have been provided to NMED under separate cover. Historically, 
no engineered storm-water structures existed in TA-ll aside from very localized culverts. 
During storm events, precipitation either infiltrated the soil or traveled via sheetflow 
towards Tijeras Arroyo along the natural contour of the mesa. 

TA-IV does not contain any SWMUs. Because research operations began in 1980, 
T A-IV is the newest SNUNM technical area and has always operated in compliance with 
current environmental, safety, and health procedures and considerations. 

During storm events, surface water from TA-ll and TA-IV flows over the mesa edge into 
Tijeras Arroyo. Six storm-water outfalls are located along the steep northern rim of 
Tijeras Arroyo at the eastern and southern edges ofT A-ll and TA-IV, which have been 
identified as SWMUs 230,231,232-1,.232-2,233, and 234. Investigations of these six 
SWMUs are covered by OU 1309 activities. Numerous NFA proposals and NOD 
responses with data on these SWMUs have been provided to NMED under separate 
cover. 

Page 3-1, section 3.4 ·• Results relevant to ER Site 96 must be summarized for the 
earlier investigations: 

a. the cross-connection study, 
b. sampling done in the discharge channel areas west ofTA-2, and 
c. the sampling done during the removal of the local storm-drain system of 

Building 870. 

Data should be summarized in tables for each of the three different investigations. 
Sample locations should 'be shown on maps. ' 

Original Response: These earlier investigations were presented/summarized in the TA-l 
Work Plan (in Appendix B of the NF A). SNvDOE believe it would be redundant to 

. further summarize these data. 

Expanded Response 1 Oa: Data from the cross-connection study are provided in 
Addendum E in the section labeled "Cross-Connect." 
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Expanded Response 1 Ob: The sampling results for the discharge channel areas west of 
TA-ll are provided in Addendum E in the section labeled "SDDA/OA WJ?L." 

Expanded R espouse 1 Oc: The sampling results for the investigation associated with the 
removal of the local storm-drain system of Building 870 is provided in Addendum E in 
the section labeled "~ldg. 870." 

11. Page 3-6, section 3.6.1.2, 1st paragraph, last sentence •• the gamma spectroscopy 
results must be provided. 

Original Response: The gamma spectroscopy data are provided in Attachment D. 

12. Page 3· 7, section 3.6.1.2, bullet 5 •· What was the minimum detectable activity for 
U-235? 

Original Response: The detection limit is 0.0112 picocuries per gram (pCi/g) and the 
reporting limit is 0.0900 pCi/g. A copy of the laboratory report for radiological 
compounds in provided in Attachment B (see response to Comment 3). 

13. Appendix B •• See general comment 5. 

Original Response: See response to General Comment 5. 

14. Appendix D ··See general comment 6. 

Original Response: See response to General Comment 6. 

Expanded Response· Based upon implementation of the NMED-approved SAP 
(SNIJNM December 2001), SNUNM believes that SWMU 96 has been adequately 
characterized. A risk assessment developed for SWMU 96 using the most recent 
assessment guidance, NMED-approved protocols, and recent characterization data is 
included in Addendum A. 

15. Appendix C, Table 9 ··The background levels in this table for As, Cd, Cr, Cr+6, Co, 
Cu, Pb, Hg, Ag, V, and Zn are not the approved background concentrations for 
these constituents. The background values reported for the TA-l study have not 
been approved by the HRMB. 

Original Response: The DOE has forwarded a letter to NMED requesting that the 
response due date be extended an additional 60 days. The Jetter also stated the following:· 
" ... identified several issues in the RSI with potential programmatic implications that 
may require extensive discussions with the NMED technical staff." The T A-I 
background study is one of the issues that will impact the program. A response on the 
TA-1 background study will not be addressed at this time. The SNL ER Project requests a 
meeting with the NMED technical staff to resolve this issue. 
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Please note that the T A-I values were evaluated against the approved site-wide 
background values. 

Expanded Response· All tables in Addendum H containing metals analytical data include 
NMED-approved background concentrations (Dinwiddie September 1997) for 
comparison. 

16. Appendix C, Table 11 --See specific comment 15. 

Original Response: See response to Specific Comment 15. 

Expanded Response· All tables in Addendum H containing metals analytical data include 
NMED-approved background concentrations (Dinwiddie September 1997) for 
comparison. 
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SWMU 96: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 96, the Storm Drain System, was listed as an 
Environmental Restoration (ER) Site based upon information obtained during the 
Comprehensive Environmental Assessment and Response Program (CEARP) Phase I 
interviews. The original SWMU name was the Storm Drain System (Active), but was later 
changed to the Storm Drain System during the development of the Technical Area (TA)-1 
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Work Plan 
(SNUNM February 1995). 

The original storm drain system was constructed between 1948 and 1950. The system collects 
stormwater runoff from TA-l, TA-11, and TA-IV. The majority of the storm water flows from east 

. to west with the terrain across Sandia National Laboratories/New Mexico (SNUNM). For TA-l, 
the majority of the water is conveyed through a series of open channels and underground lines 
from the north to Tijeras Arroyo in the south. The system was developed in four watersheds 
and is described in a drainage system analysis. 

SWMU 96 comprises only the storm drain system in and around T A-1. The site boundaries are 
assumed to be the limits of areas where potential constituE;lnts of concern (COGs) have been 
detected near breaks in the lines or at the outfall locations. Ariy storm water flowing within the 
system is not addressed as part of SWMU 96. Storm water flow within the storm drain system 
is regulated under the National Pollution Discharge Elimination System (NPDES) amendments 
to the Glean Water Act. · 

During the CEARP Phase I interviews, the storm drain system was reported to have received 
contaminants from various activities. System discharges were reported to include nonpoint 
source surface runoff from TA-l, blowdown from an incinerator scrubbing system, and cooling 
tower blowdown water (possibly containing chromates and other antifoulants). There were 
several specific releases to the storm drains recorded in the CEARP report: 

• An estimated 200 gallons of a 20 percent sodium hydroxide solution spilled from 
an aboveground tank at SWMU 42, Acid Spill Water Treatment Facility for 
discharges from Building 870, in 1984. 

• An estimated 1 ,000 gallons of a 30 percent hydrochloric acid solution was 
released from an aboveground tank at the Acid Spill Water Treatment Facility near 
Building 870, SWMU 42, in 1983. 

• A cooling tower on the roof of Building 806 caught fire in 1983, burning wood slats 
that were believed to have been contaminated with chromium. Much of the debris 
was reported to have been washed down the drain. 

• An estimated 500 gallons of Number 2 fuel oil was released to the storm drain 
system due to a tank overflow; the location of the tank was not reported. 
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An HFI Work Plan for TA-l was delivered to U.S. Environmental Protection Agency (EPA) for 
review in February 1995. Site characterization and field sampling activities began in June 1995. 
The surface (0-2 feet below ground surface [bgs]) and near-surface (2-10 feet bgs) field 
investigations were completed in July 1995. Sampling data indicated that there were detectable 
amounts of polychlorinated biphenyl (PCB) and semivolatile organic compound (SVOC) 
contamination in the open storm drain channels. Final analysis indicates no detectable levels of 
contamination for radionuclides and metals. 

Based upon the results of data collected in the Storm Drain System in 1995, a proposal for no 
further action (NFA) with risk assessment justification was prepared and submitted to the New 
Mexico Environment Department (NMED) for review in May 1997 (SNUNM May 1997). The 
NMED reviewed the NFA and returned technical comments to SNUNM in March 1998 (NMED 
March 1998); SNUNM responded to these comments in June 1998 (SNUNM June 1998). The 
NMED requested that additional sampling be done to further determine the nature and extent of 
contamination. Due to impending construction activities, supplemental soil sampling was 
completed at select outfalls in SW MU 96 in late 1998. 

The NMED's technical comments also required additional sampling at SWMUs 187and 226. 
Due to the proximity of these SWMUs to SWMU 96 (as well as similarities in the nature of 
contamination), SNUNM decided to investigate these sites together. In September 2001, 
SNUNM met with the NMED to define specifically what additional sampling was required to fully 
characterize SWMUs 96, 187, and 226, Based Upon these discussions, a Sampling and 
Analysis Plan (SAP) was completed in December 2001 that specified locations and discussed 
strategies for each SWMU. The analytical suite included volatile organic compounds (VOCs), 
SVOCs, PCBs, metals, and radionuclides. The soil samples required by the SAP were 
collected in January through June 2002. In the SAP, SNUNM agreed to resample 4 original 
(1995) locations, as well as collect soil samples from 22 locations in the vicinity of 9 original 
(1995) sample locations and 18 locations offset from the original .(1995) sample location, 

SWMU 96 rests on a partially dissected bajada formed by coalescing multiple alluvial fan 
complexes that originate in the mountain ranges to the east. The Holocene and Pleistocene 
deposits on the surface are composed of alluvial fan deposits shed from the eastern uplifts that 
interfinger with valley alluvium west of the site. The thickness of these Holocene and 
Pleistocene deposits is thought to be less than 1 0 feet. Surficial deposits derived from the 
Tijeras Arroyo drainage contain granitic and sedimentary lithologies from the Sandia Mountains 
and sedimentary and metamorphic lithologies from the Manzanita Mountains. The surficial 
deposits are underlain by the upper unit of the Tertiary Santa Fe Group, which consists of 
coarse- to fine-grained alluvial .fan/piedmont veneer facies that extend westward from the 
Sandia and Manzanita Mountains. The upper Santa Fe unit is approximately 1 ,200 feet in 
thickness in the vicinity of the site. 

The soil at the site is part of the Embudo-Tijeras complex, which consists of deep, well-drained;1 

moderately alkaline soil (pH of 7.9 to 8.4) that formed in decomposed granitic alluvium on old 
alluvial fans. Permeability .of this soil is moderate (0.6 to 2.0 inches per hour). 

Groundwater monitoring for the area surrounding SWMU 96 is conducted as part of the Tijeras 
Arroyo{formerly Sandia North) Groundwater(TAG) Investigation. Two water-bearing zones, 
the perched groundwater system and the regional aquifer, underlie SWMU 96. There are 26 
groundwater monitoring wells located around the TAG Investigation study area. The perched 
groundwater system is not used for water supply. The depth to the perched groundwater 
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system 'ls approximately 275 feet bgs and the depth to the regional aquifer is approximately 535 
feet bgs~· Both the City of Albuquerque and Kirtland Air Force Base (KAFB) use the regional 
aquifer as a water supply source, and pumping of city wells .has created a cone of depression in 
the northern portion of SNUNM that affects groundwater flow in the vicinity of the site. The 
nearest water supply well is KAFB-1, located approximately 0.5 mile west of the site. 

The climatic conditions are those normally associated with the high desert plateau: low 
precipitation, sunny days, and wide temperature ranges. Precipitation for the SNUNM and 
KAFB area averages 8.1 inches per year (NOAA 1990). The weather is typically sunny and 
clear, with an average of 169 sunny days per year. The avearage diurnal temperature range is 
28 degrees Fahrenheit (°F). Winter daily low temperatures normally fall to 23 to 27°F, and 
normal high temperature during the summer months range from 82 to 91 °F. Winds are 
typically out of the east with an average speed of 9 miles per hour. Evapotranspiration has 
been estimated at 95 percent of the annual rainfall. (Thomson and Smith 1985, SNUNM 
March 1996). 

The site has been heavily disturbed by human activity for more than 50 years, and plants are 
not currently allowed to grow within the site boundaries. Generally, the diversity and 
a:bundance of animal species in areas in and around T A-I varies at given locations, depending 
upon the quantity and quality of necessary habitats. Given the amount of known human 
intrusion at the site, a large diversity or abundance of animal species is unlikely, although the 
site-specific species have not been quantified. No long-term, suitable habitat remains within the 
site boundaries to sustain a viable ecological system. 

Natural areas outside the ·site boundaries are dominated by grassland vegetation; black grama, 
blue grama, and western cheatgrass compose 30 to 40 percent of the vegetative mass. 
Indigenous wildlife includes amphibians, reptiles, birds, and small mammals. Thirteen species 
of concern have been identified at SNUNM and KAFB locations; however, no threatened or 
endangered species and no species of concern have been identified within T A-1. There are no 
permanent wetlands identified in T A-1. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) presented in the TA-l RFI Plan and the subsequent SAP 
for SWMU 96 (SNUNM December 2001) identified the site-specific characterization sample 
locations, sample depths, sampling procedures, and analytical requirements. The DQOs 
outlined the Quality Assurance (QA)/Quality Control (QG) requirements necessary for producing 
defensible analytical data suitable for risk-assessment purposes. The characterization 
sampling conducted at SWMU 96 was designed to: 

• Determine whether any VOCs, SVOCs, metals, PCBs, and/or radionuclides have 
been released to the soil near the identified line breaks in the storm drain system 
and/or at system outfalls. 

• Produce data of adequate quality {Level Ill) for all subsurface samples at each 
break ·location under investigation so that risk calculations may be performed. 
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• Characterize the vertical extent of any COCs detected above action levels near 
the storm drain lines and outfalls by collecting samples from deep soil borings for 
analysis (Level II and Level Ill). 

• Produce data of adequate quality (Levell II) for 20 percent of deep borehole 
samples so that risk calculations may be performed and corrective measures may 
be evaluated. 

The characterization samples were collected at 220 locations across SWMU 96 (Table 1). The 
sample numbers, sample dates, and chain of custody form numbers are identified in the data 
tables presented in the associated expanded response to the NMED's technical comments. 
Surface soil samples were collected using a hand auger or GeoprobeTM from a depth of 0 to 2 
feet bgs; subsurface samples were collected to a maximum depth of 20 feet bgs. The soil 
samples were collected using the sampling procedures detailed in the TA-l Work Plan and 
subsequent SAP (SNUNM December 2001 ). 

Table 1 
Summary of Sampling Performed to Meet DQOs 

' 

SWMU 96 Potential COC Number of Sampling Location 
Sampling Source Samj)lil!_g Locations Rationale 

All locations Releases to the storm 220 Confirm that no significant. 
drain system levels of COGs are contained 

in the soils beneath the storm 
. drain system . 

COC ,;, Constituent of concern. 
· DQO = Data quality objective. 
SWMU = Solid Waste Management Unit. 

The number of characterization samples by analyte are shown in Table 2. The soil samples 
were collected using the sampling procedures detailed in the TA-l RFI Work Plan and the SAP. 
Samples were collected at 220 locations across SWMU 96 analyzed for: metals, VOCs, 

· SVOCs, radionuclides, and PCBs. The samples were analyzed by General Engineering 
Laboratories, Inc. (GEL)/Environmental Physics, Inc. (EPI) and the on-site SNUNM Radiation 
Protection Sample Diagnostics (RPSD) Laboratory. Table 3 summarizes the analytical 
methods ·and some of the data quality requirements from the SWMU 96. 

A total of 62 QA/QC samples were collected during the characterization sampling effort 
according to the ER Project Quality Assurance Project Plan. The QA/QC samples consisted 
of 1 0 duplicates, 33 trip blanks, 12 equipment blanks, and 7 field blanks. Trip blanks 
accompanied the soil samples requiring VOC analyses. No significant QA/QC problems were 
identified in the QA/QC samples. 

The characterization sample results from 1998 through 2002 were verified/validated by 
SNUNM. The off-site laboratory results from G EUEPI were reviewed according to SNUNM 
ER Project Laboratory Data Review Guidelines (SNUNM July 1996) and Data Validation 
Procedure for Chernical and Radiochemical Data, AOP [Administrative Operating Procedure] 
00-03, Rev. 0 (SNUNM December 1999). The gamma spectroscopy· data from the RPSD 
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Table 2 

Number of Characterization Soil Samples Collected During the SWNIU 96 AF'Ja 

Number of 
~ . 

. Sample Type Samples Radlonuclldes Radionuclldes Metals VOCs SVOCs· PCBS 
Characterization 210 194 22 194 200 196 197 
Duplicates 10 8 - 8 10 8 8 
VOCTBs 33 - - - 33 - -
EBs 12 12 - 12 12 12 12 
FBs 7 - - - 7 - -
Total Samples 272 214 22 214 262 216 217 
AnaMical Laboratory 

- -
GEUEPI RPSD Laboratory GEUEPI GEUEPI GEUEPI GEUEPI 

Note: Samples from chain of custody forms 3703, 3713, 3716, .3718, 3719, 3721, 3723, 3726, 3729, 3730, 3732, 3734, 3736, 3794, 600829, 
600830,600831,600832,600838,600840,600842,600843,600845,600846,601096,605198,605533. 
•Sampling dates: June 13, 1995 through June 18, 2002. 
EB = Equipment blank. 
EPI = Environmental Physics, Inc. 
FB = Field blank. 
GEL =General Engineering Laboratories, Inc. 
PCB = Polychlorinated biphenyl. 
RCRA = Resource Conservation and Recovery Act 
RFI ::: RCRA Facility Investigation. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC = Setnivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB = Trip blank. 
VOC = Volatile organic compound. 

= Information not available. 
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Table 3 
Summary of Data Quality Requirements 

Analytical Method Data Quality Level GEUEPI RPSD W!boratory 
Gamma Spectroscopy Defensible 38 samples na 
EPA Method 901.1 a 

Gamma Spectroscopy Defensible NA 22samples 
EPA Method 901.18 
Isotopic Plutonium Defensible 194 samples na 
EPI Methods A-012 and A-0128 
Isotopic Uranium Defensible 194 samples na 
EPI Methods A-011 and A-011 B 
Metals Defensible 194 samples na 
EPA Methods 6000nooo Series• · 
PCBs Defensible 197 samples na 
EPA Methods 8080 and 8082" 
SVOCs Defensible 196 samples na · 
EPA Methods 8270 and 8270C8 

H-3 Defensible 194 samples na 
LAL Methods -0066 and -0067 
VOCs Defensible 200 samples na 
EPA Methods 8240, 8260, 
8260A, and 826088 

•EPA Novernber 1986. 
Note: The number of samples does not include QNQC samples such as duplicates, trip blanks, and 
equipment blanks. · 
EPA = U.S. Environmental Protection Agency 
EPI = Environmental Physics, Inc. 
GEL =General Engineering Laboratories, Inc. 
LAL = Lockheed Analytical Laboratories . 
.na = Not analyzed. 
NA =Not applicable. 
PCB = Polychlorinated biphenyl. 
QA = Quality assurance. 
QC = Quality control. 
RPSD =Radiation Protection Sample Diagnostics. 
SVOC = Semivolatile organic compound. 
VOC = Volatile·organic compound. 

Laboratory were reviewed according to "Laboratory Data Review Guidelines," Procedure No. 
RPSD-02-11, Issue No. 02 (SNUNM July 1996). The HPSD gamma-spectroscopy results were 
provided in the original technical comment response. The reviews confirmed that the analytical 
data are defensible and therefore acceptable for use in the risk assessment. Therefore, the 
DQOs have been fulfilled. 
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tl"'· Determination of Nature; Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 96 was 
based Upon an initial conceptual model validated with sampling at the site. The initial 
conceptual model was developed from archival research, video camera survey results, and soil 
sampling. The DOOs contained in the TA-l RFI Work Plan and subsequent SAP identified the 
sample locations, sample density, sample depth, and analytical requirements. The sample 
data were then used to develop the final conceptual model for SWMU 96. The quality of the 
data specifically used to determine the nature, migration rate, and extent of contamination are 
described below. 

Jl1.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at SWMU 96 
were evaluated using laboratory analyses of the soil samples. The analytical requirements 
included analyses for radionuclides, metals, VOCs, SVOCs, and PCBs. The analytes and · 
methods listed in Tables 2 and 3 are appropriate to characterize the COGs and any potential 
degradation products at SWMU 96. 

111.3 Rate of Contaminant Migration 

SWMU 96 is a site where all primary sources of COGs have been eliminated by compliance 
with the NPDES amendments to the Clean Water Act, RCRA requirements, and SNUNM best 
management practices. As a result, only secondary sources of COGs potentially remain in soil 
in the form of adsorbed COGs (radionuclides, metals, VOCs, SVOCs, and PCBs). Therefore, 
the rate of COC migration from surface soil is dependent predominantly upon precipitation and 
occasional surface-water flow. Data available from the TAG Investigation; numerous SNUNM 
monitoring programs for air, water, and radionuclides; various biological surveys; and 
meteorological monitoring are adequate to characterize the rate of COC migration at 
SWMU,96. 

111.4 Extent .of Contamination 

Surface and subsurface characterization soil samples were collected from SWMU 96 to assess 
the extent of contamination. The soil samples were collected from the ground surface to a 
maximurn depth of 20 feet bgs. The soil samples are considered to be representative of the 
soil potentially contaminated with the COGs and sufficient to determine any vertical extent of 
COGs. :In summary, the design of the characterization sampling was appropriate and adequate 
to determine the nature, migration rate, and extent of residual COGs in surface and subsurface 
soils at'SWMU 96. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities are used to identify potential COCs. The SWMU 96 
NFA proposal describes the identification of COCs and the sampling that was conducted in 
order to determine the concentration levels of those COCs across the site. Generally, COCs 
that were evaluated in this risk assessment included all detected organic compounds and all 
inorganic and radiological COCs for which samples were analyzed. If the detection limit of an 
organic compound was too high (i.e., could possibly cause an adverse effect to human health 
or the environment), the compound was retained. Nondetected organic compounds not 
included in this assessment were determined to have detection limits low enough to ensure 
protection of human health and the environment. In order to provide conservatism in this risk 
assessment, the calculation used only the maximum concentration value of each COC found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997) 
was selected to provide the background screening value listed in Tables 4 through 7. 

Nonradiolo'gical inorganic compounds that are essential nutrients such as iron, magnesium, 
calcium, potassium, and sodium were not included in this risk assessment (EPA 1989). Both 
radiological and nonradiological COCs were evaluated. The nonradiological COCs evaluated 
included inorganic and organic compounds. 

Tables A and 5 list the nonradiological COCs for the human health and ecological risk 
assessments at SWMU 96, respectively. Tables 6 and 7 list radiological GOCs for the human 
health and ecological risk assessments, respectively. All tables show the associated SNUNM 
maximum background concentration values (Dinwiddie September 1997). Section Vl.4 
provides discussion of Tables 4 and 6 while Sections VII .2 and VII .3 provide discussion of 
Tables 5 and 7. 

v. Fate and Transport 

The primary releases of COCs at SWMU 96 were to the surface and subsurface ,soil, resulting 
from the flow of stormwater runoff from TA-l, TA-11, and TA-IV through the open channels and 
underground lines of the storm drain system to Tijeras Arroyo. Wind, water, and biota are 
natural mechanisms of COC transport from the primary release point. Wind is expected to be 
of low significance as a 'transport mechanism for COCs at ·SWMU 96 because the soil 
associated with this site is located in a topographic depression, and only exposed to wind within 
the open channel portions of the storm drain system, which shelters soil from strong surface 
winds. 

Water at SWMU 96 is received directly as precipitation (approximately 8.1 inches annually, 
as recorded at nearby Albuquerque International Sunport .[NOM 1990]). Infiltration of 
precipitation into the soil is enhanced by the sandy texture of the soil at this site. The soil in the 
area of the site is primarily fine sandy foams of the Embudo-Tijeras Complex (USDA 1977). 
Although the percolation of water through the soil may leach COCs deeper into the subsurface 
soil, evapotranspiration accounts for approximately 95 percent of the annual precipitation in 
this area (SNUNM March 1996). Therefore, the potential for significant downward movement of 
COCs through ·teaching is very limited. Because perched groundwater at this site is located at 
a depth ·of greater than 275 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely small. Surface water is also received 
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coc 
Inorganic 

Alum inurn 

Antimony 

Arsenic 

Barium 

8ElfYIIiUm 
Cadmium 

Chromium, total 

Chromium VI 

Cobalt 

Coooer 

Lead 

Manganese 

Mercury_ 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 
Organic 

Acenaphthene 

Acetone 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)lluoranthene 

Benzo(g,h,i)perylene 

Table4 
Nonradlological COCs for Human Health Ais_~ Assessment at SWMU 96 With 

Comparison to the Associated, SNL/NM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
. Concentration Less 

SNUNM Background 
Than or Equal to the 

Maxlmurn Applicable SNL.INM 
Concentration Concentration Background BCF Log Kow 

(mgJkg) (mg/kg)a Screening Value? (maxlrnum aquatic) (for organic COCsl_ 

12,800 69,95~ Yes 1 305d NA 

0.898J 3.9 Yes 16 oooe NA 

7.51 4.4 No 44' NA 

509 200 No 1709 NA 

0.676 0.80 Yes 191 NA 
14 <1 No 641 NA 

80.8 12.8 No 161 NA 

0.7 NC Unknown 161 NA 

11.7 7.1 No 10 oooh NA 

41.7 17 No 6' NA 

97 11.2 . No 491 NA 

485 831° Yes 100,oooh NA 

0.347 <0.1 No ssoo1 NA 

94.2 25.4 No 471 NA 

0.818 <1 Unknown aoo• NA 

76.4 <1 No o.s' NA 

2.03 <1.1 No 1191 NA 

50.2 33 No 3,0009 NA 

168 76 No 471 NA . 

0.303 J NA NA 3891 3.921 

0.0476 NA NA 0.6sl -0.241 

1.71 J NA NA 917' 4.451 

7.9 NA NA 10 ooo1 5.61i 

2.73J NA NA 3ooo' 6.041 

12.4 NA NA - 6.1241 

4.24 NA NA 58 8841 6.581 
-- - - - ---- ---

Refer to footnotes at end of table. 

• 
Bloaccumulator?b 

(BCF>40, Log Kow>4) 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 
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Table 4 (Continued) 
Nontadiological COCs for Human Health Risk Assessment at SWMU 96 with 

Comparison to the Associated SNLINM Background Screening Value, BCF, and Log K0 ..., 

·.· -
Is Maximum coc 

Concentration Less 

SNUNM Background 
Than or Equal to the 

Maximum Applicable SNUNM 
Concentration Concentration Background 

coc fmglkg) (ma/ka\8 Screenlna Value? 

Benzo(k)fluoranthene 3.88 NA NA 

2-Butanone O.Q1 B NA NA 

Butyl benzyl phthalate 0.0522 J NA NA 

Carbon disulfide 0.00064 JB NA NA 

Chloroform 0.0028 B NA NA 

Chloromethane 0.00339 J NA NA 

Chrysene 11.5 NA NA 

.Qibenzofuran 0.196 J NA NA 

Dichloroethene, cis-1 ,2 0.0015 NA NA 

Dlethylphthalate 0.0395JB NA NA 

bls(2-Ethylhexyl)phthalate 12.8 NA NA 

Fluoranthene 14.5 NA NA 

Fluorene 0.339 NA NA 

lndeno(1 ,2,3-cd)pyrene . 3.97 NA NA 

Methylene chloride 0.101 J NA NA 

Naphthalene 0.292 J NA NA 

Phenanthrene 8.01 NA NA 

'Pvrene 18.8 NA NA 

: Tetrachloroethane O.Q15 NA NA 

'Toluene 0.0393 NA NA 

Trichloroethane 0.0057 NA NA 

Xvlene 0.0139 J NA NA 

PCBs, total ---- - - --- 0.36 NA NA 

Note: Bold ihdicates COCs that exceed background values and/or are bloaccumulators~ 
"Dinwiddie September 1997, North Supergroup Solis. 

bNMED March 1998. 
0NURE: Data Program (USGS 1994). 

ctwren and Siephenson 1991. 
8 Callahan et al. 1919. ., 

BCF Log Kow 

rmaxlmum aauaticl (for oroanlc COCs) 

93,3251 6.841 

1i 0.2ei 

663i 4.771 

7.ei -
10.3~ 1.921 

1.8k 0.91k 

18,0001 5.911 

2,80oi 4.121 

22i 2.0ei 

1171 2.471 

851 1 7.61 

12,3021 4.901 

2,2391 4.181 

59,4071 6.581 

~ 1.2~ 
1.oooi 3.301 

23,8001 4.631 

36 3oo1 5.321 

4ei 2.671 

10.71 2.691 

10.61 2.291 

23.4-i 1.51 

31,2001 6.72f 

Bloaccumulator?b 
(BCF>40, Log Kow>4) 

Yes 

No 

Yes 

No 

No 

No 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

Yes 
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Table 4 (Concluded) 

Nonradiologicai COCs for Human Health Risk Assessment at SWMU 96 with 
Comparison to the Associated SNUNM Background Screening Value, BCF, and Log ~w 

tvanicak March 1997. 

9Neumann 1916. 

hvanderploeg et al 1975. 
1Micromedex 1998. 

iHoward 1989. 
kLyman. 
1Howard 1990. 
B = Arialyte detected in associated blank. 

BCF = Bioconcentration factor. 

coc = Constituent of concern. 

J 

Kow 
Log 

mglkg 

NA 

NC 

NMED 

NURE 

PCB 

= Estimated value. 

= Octanol-water partition cOefficient. 

= Logarithm (base 1 0). 
= Mllligram(s) per kilogram. 

= Not applicable • 

= Not calculated . 

= New Mexico E:nviroriment Department. 

= National Uranium Resource Evaluation. 

= Polychlorinated biphenyl. 

SNUNM = Salidla NatiOnal Laboratories/New Mexico. 

SWMU =Solid Waste Management Unit. 

= Information not available. 
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coc 
Inorganic 

Aluminum. 

Antimony_ 

Arsenic 

Barium 

Bervllium 

Cadmium 

Chromium, total 

Chromium VI 

Cobalt 

Copper 

Lead 

Manganese 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 
Organic 

Acenaphthene 

Acetone 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,l)perylene 

Table 5 
Noni'adiological COCs for Ecological Risk Assessment at SWMU 96 with 

Comparison to the Associated SNLJNM Background Screening Value, BCF, and Log K..w 

Is Maximum COC 
Concentration Less 

SNUNM Background 
Than or Equal to the 

Maximum Applicable SNUNM 
Concentration Concentration Background BCF Log Kow 

(ma/kg) (m!lfkg)a Screenlna Value? (maximum aquatic) (for organic COCs) 

11 900 69,957" Yes 1,305d NA 

0.898 J 3.9 Yes 16,000e NA 

7.51 4.4 No 441 NA 

509 200 No 1709 NA 

0.58 0.80 Yes 191 NA 

1.78 .::1 No 64' NA 

80.8 12.8 No 161 NA 

0.68 NC Unknown 161 NA 

6.83 7.1 Yes 10,oooh NA 

41.7 17 No 6' NA 

97 11.2 No 491 NA 

331 831c Yes 100 oooh NA 
0.254 .::0.1 No 5 5oo' NA 

26.1 25.4 No 471 NA 

0.818 .::1 Unknown 8ooe NA 
76.4 .::1 No o.51 NA 
1.64 .::1.1 No 1191 NA 

50.2 33 No 3 ooo9 NA 
168 76 No 471 NA 

.0.303J . NA NA 3891 3.921 

0.0437 NA NA o.6ei ..Q.24l 

1.71 J NA NA 9171 4.451 

7.9 NA NA 10 ooo1 5.611 

2.73J NA NA 30001 6.041 

12.4 NA NA - 6.1241 

4.24 NA NA 58884i 6.581 

Refer to footnotes at end of table. 

Bloaccumulator?b 
(BCF>40, Log K0 w>4) 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

Yes 
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Tablt! 5 (Concluded) 

Nonradiological COCs for Ecological Risk Assessment at SWMU 96 with 
Comparison to the A!;sociated SNLJNM Background Screening Value, BCF, and Log Kow 

... 

Is Maximum COC 
Concentration Less 

SNUNJIII BackgroUnd 
Than or Equal to the 

Maximum Appllcill:lle SNUNM 
Concentration Concentriitlon Background 

coc (mg/k!il (mg/kg)" .. Screening ValUe? 

Benzo(k)fluotanthene 3.88 NA NA 

Chloroform 0.0027 B NA NA 

Chrvsene 11.5 NA NA 

Dibenzofuran 0.196 J NA NA 
Diethylphthalate O.Q395 JB NA NA 
bisi2·Ethvihexvf)Phthalate 12.8 NA NA 

Fl uoranthene 14.5 NA NA 

Fluorene 0.339 NA NA 

1 lndeno(1 ,2,3-ccl}pyrene 3.97 NA NA 

Methylene chloride 0.0119 B NA NA 

' Naphthalene 0.292 J NA NA 
I PCBs, total 0.36 NA NA 

· Phenanthrene 8,01 NA NA 

Pyrena 18.8 NA NA 

Tetrachloroethane 0.0031 NA NA 

Toluene 0.0393 NA NA 

Trichloroethane 0.0021 NA NA 

Xylene 0.0139 J NA NA 

Note: Bold indicates COCs that exceed background values and/or are bloaccumulators. 

"Dinwiddie September 1997, North Supergroup 1Micromedex 1998. 

sons. JHoward 1990. 

bNMED Match 1998. kHoward 1989. 
0NURE Data Program (USGS 1994). B = Analyte detected in associated blank. 

dwten and Stephenson 1991. BCi= = Bio-concentration factor. 
9Callahan et al. 1979. COC = Constituent of concern. 

IYaniCilk Match 1997. J · = E:stimated value. 
9Neumann 1971'l. 

hvanderploeg et al 1975. 
Kow 
Log 

= Octanol-water partition coefficient. 

=Logarithm (base 10). 

BCF 
(maximum aquatic) 

93325i 

10.3si 
18 oooi 

2,800i 
117k 

851k 

12,302i 

2 2391 

59,407i 

si 
1 oooi 

31 2001 

23 soo1 

36,3001 

4sl 

10.71 

10.61 

23.4i 

mglkg 

NA 

NC 

NMED 

NURE 

Bloaccumulator?b Log Kow 
(BCF>40, Log K0 w>4) (for organic COCs) 

6.84i 

1.921 

5.91 1 

4.121 

2.47k 

7.61 

4.9oi 

4.18i 

6.581 

1.2si 

3.3oi 

6.721 

4.631 

5.32i 

2.671 

2.691 

2.291 

1.5; 

= Milllgram(s) per kilogram. 

= Not applicable. 

= Not calculated. 

Yes 

No 

Yes 

Yes 
Yes 
Yes 

Yes 

Yes 

Yes 

No 
Yes 

Yes 

Yes 

Yes 

Yes 

No 

No 

No 

= New Mexico Environment Department. 

= National Uranium Resource Evaluation. 

SNUNM = Sandia National Laboratories/New Mexico. 

SWMU = Solid Waste Management UnH. 

= Information not available. 
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Table 6 
Radiological COCs for Human Health Risk Assessment at SWMU 96 with 

Comparison to the Associated SNUNIIII Background Screening Value and BCF 

Is Maxiinum COC 
Activity Less Than or 

Equal to the 
SNLJNM Background Applicable SNLINM 

Maximum Activity Activity Background BCF 
coc . (pCi/g) . CPCI/a)a Screenina Value? {maximum aauatic) 

H-3 0.81 0.021C No 
Pu-238 0.934 NA No 
Pu-239 0.213 NA No 
U-235 0.11 0.18 Yes 
U-238 1.41 1.3 No 

- ---- ·--

Nota: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
8 Dinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
C"fharp 1999. 
dYanicak 1997. 
9 Baker and Soldat 1992. 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
NA == Not applicable. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNUNM =Sandia National_ Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 

• 

NA 
2,000d 
2,00Qd 
9009 

9ooe 
---

Is COCa 
Bloaccumulator?b 

(BCF>40) 

NA 
Yes 
Yes 
Yes 
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fable 7 
Radiological COCs for Ecological Risk Assessment at SWMU 96 with 

Cdlllparison to the Associated SNLINM Background Screening Value and BCF 

Is Maximum COC 
Activity Less Tl"!art or 

Equal to the 
SNUNM Background Applicable SNUNM 

Maximum Activity Activity Background BCF 
coc ... (pCilg) .. {pCila)• Screening Value? (maximum aauatic) 

H-3 0.175 0.021C No 
Pu-238 0.934 NA No 
Pu-239 0.18 NA No 
U-235 0.10 0.18 Yes 
U-238 1.38 1.3 No 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
•Dinwiddie September 1997, North Supergroup. 
bNME:D March 1998. 
"Tharp 1999. 
dYanicak 1997. 
esaker arid Soldat 1992. 
BCF = BioconCeritratiori factor. 
COG = Constituent of concern. 
NA = Not applicable. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie{s) per gram. 
SNLINM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

NA 
2,000d 
2,000d 
9009 

9009 

• 
Is coca 

Bloaccumulator?b 
(BCF>40) 

NA 
Yes 
Yes 
Yes 
Yes 
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periodically as storm water runoff from T A-1, TA-ll, and T A-IV. Surface-water flows may 
transport COGs in soils near the surface of the channels, but this is unlikely to significantly 
affect COGs in the subsurface soils. Therefore, the significance of these surface-water flows is 
expected to be moderate. 

COGs can enter the food chain through uptake by plant roots. COGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, COGs can be transported from the 
site by the movements of these organisms or by other surficial transport mechanisms. 
However, because SWMU 96 is small in total area (approximately 4.5 acres) and contains only 
limited areas cit significant vegetative cover, food chain transport is expected to be of low 
significance at this site. 

The COGs at SWMU 96 include both inorganic and organic analytes. The nonradiological 
inorganic COGs are elemental in form, and are not considered to be degradable. 
Transformations ofthese inorganic COGs could include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to selena-amino acids in plants). Radiological COGs will undergo decay to stable isotopes 
or radioactive daughter elements. However, because of the long half-lives of the radionuclides 
(with the exception of tritium), the aridity of the environment at this site, and the lack of potential 
contact with biota, none of these mechanisms is expected to result in significant losses or 
transformations of the inorganic COGs. 

The organic COGs at SWMU 96 may be degraded through 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 ofthe 
environment at this site. Some organic COGs (e.g., acetone, 2-butanone, chloroform, . 
chloromethane, cis-1 ,2-dichloroethene, methylene chloride, tetrachloroethane, trichloroethane, 
toluene, and xylenes) may be lost through volatilization, with subsequent degradation in the air. 

Table 8 summarizes the fate and transport processes that can occur at SWMU 96. COGs at 
this site include organic analytes and radiological and nonradiological inorganic analytes. For 
the :reasons detailed above, wind and biota are considered to be of low significance as potential 
transport mechanisms at this site. Surface water may be moderate significance within the 
open channels of the storm drain system. Because of the low precipitation and high 
evapotranspiration rates of the area, significant leaching of GOCs into the subsurface soil is 
unlikely and leaching into the groundwater at this site is highly unlikely.· The potential for 
transformation of inorganic compounds is low and loss through decay of radiological GOCs is 
insignificant because of their long half-lives. Tritium has a shorter half-life and therefore, the 
loss due to decay may be significant. For some organic compounds, loss through volatilization 
and eventual degradation may be of moderate to low significance. 
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:' .~' . TableS 
Summary of Fate and Transport at SWMU 96 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Moderate . 

MiQration to Qroundwater No None 
Food chain uptake Yes Low 

. Transformation/degradation Yes Moderate to low 

SWMU =Solid Waste Management Unit. 

VI. Human Health Risk Assessment 

Vl.1 Introduction 

The human health risk 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 _Qroperties of the site. 

Step2. Potential pathways are identified by which a representative population might be exposed to 
theCOCs. 

Step 3. The potential intake of these COGs by the .representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COGs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment_process. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
durinQ the screeninQ procedure. 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated fornonradiological 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 applies only 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, NMED and 
U.S. Department of Energy (DOE) to determine whether further evaluation and potential 
site cleanup are required. Nonradiological COC risk values also are compared to 
background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties of the above steps are addressed. 

Vl.2 Step 1 . Site Data 

Section I of this risk assessment provides the site description and history of SWMU 96. 
Section 'II presents a comparison of results to DOOs. Section Ill discusses the nature, rate, 
and eXtent of contamination. 
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Vl.3 Step 2. Pathway Identification 

SWMU 96 has been designated with a future land use scenario of industrial {DOE et al. 
September 1995) (see Appendix 1 for default exposure pathways and parameters). However, 
the residential land use scenario is also considered within the pathway analysis. Because of 
the location and the characteristics of the potential contaminants, the primary pathway for 
human exposure is considered to be soil ingestion for the nonradiological COGs and direct 
gamma exposure for the radiological COCs. The inhalation pathway for both nonradiological 
and radiological COCs is included because of the potential for inhalation of dust and volatiles, 
Soil ingestion is included for the radiological COCs as well. The dermal pathway is included for 
the nonradiological COCs because of the potential for the receptor to be exposed to 
contaminated soil. No water pathways to groundwater are considered. Depth to perched 
groundwater at SWMU 96 is approximately 275 feet bgs. No intake routes through plant, meat, 
or milk ingestion are considered appropriate for either the industrial or residential land use 
scenario. Figure 1 shows the conceptual site model flow diagram for SWMU 96. 

,Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil inoestion .· 

Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Dermal contact Direct oamma 

Vl.4 Step 3. Background Screening Procedure 

This section discusses Step 3, the background screening procedure, which compares the 
maximum COC concentration to the background screening level. The methodology and results· 
are described below. 

Vl.4.1 . Methodology 

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM 
maximum screening level for this area (Dinwiddie September 1997). The SNL/NM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Section Vl.6.2. Only the COCs that were 
detected above their respective SNLINM maximum background screening levels or do not have 
either a quantifiable or a calculated background screening level were considered in further risk 
assessment analyses. · 

For radiological COCs that exceeded the SNLINM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 54oo:s, "Radiation Protection of the Public and the 
Environmenf' .(DOE 1993). Radiological COCs that do not have a background value and were 
detected above the analytical minimum detectable activity (MDA) were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 
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Vl.4.2 : Results 

Tables 4 and 6 show the SWMU 96 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For the nonradiological COCs, 13 constituents were measured at concentrations 
greater than their respective background screening values. Two constituents did not have 
quantified background screening concentrations; therefore, it is unknown if these COCs 
exceeded background values. Thirty nonradiological COCs were organic compounds and did . 
not have corresponding background screening values. 

The maximum concentration value for lead is 97 milligrams (mg)/kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, the NMED guidance for lead screening 
concentrations for construction and industrial land use scenarios are 750 and 1 ,500 mg/kg, 
respectively (Olson and Moats March 2000). The EPA screening guidance value for a 
residential land use scenario is 400 mg/kg (Laws July 1994). The maximum concentration 

, value forJead at this site is lower than all the screening values; therefore, lead is eliminated 
from further consideration in the human health risk assessment. 

The maximum concentration value for total PCBs is 0.36 mg/kg. This concentration is lower 
than the EPA screening level of 1 mg/kg (40 CFR 761 ). Since the maximum concentration for 
PCBs at this site ·is lower than the screening value, PCBs are eliminated from further 
consideration in the human health risk assessment. 

For the radiological COCs, four constituents had MDA values greater than their respective 
backgrounds (H-3, Pu-238, Pu-239 and U-238). 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 1 0 list the COCs retained in the risk assessment and the values for the available 
toxicological information. The toxicological values used for nonradiological COCs in Table 9 
are from the Integrated Risk Information System (IRIS) (EPA 2003), the Health Effects 
Assessment Summary Tables (HEAST) (EPA 1997a), the Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), and the EPA Region 6 (EPA 
2002a), EPA Region 9 (EPA 2002b) and Risk Assessment Information System (ORNL 2003) 
electronic databases. Dose conversion factors (DCFs) used in determining the excess TEDE 
values for radiological COCs for the individual pathways were the default values provided in the 
HESRAD computer code (Yu et al. 1993a) as developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report No. 
11, Limiting Values of Hadionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs tor surface contamination were taken from DOE/EH-0070, "External Dose
Rate Conversion Factors for Calculation of Dose to the Public" (DOE 1988). 
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coc 
Inorganic. 
Arsenic 
Barium 
Cadmium 
Chromium, total 
Chromium VI 
Cobalt 
Copper 
Mercury 
Nickel 
Selenium 
Silver 

Thallium 
Vanadium 
Zinc 
()rganic 
Acenaphthene 
Acetone 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 

Benzo(g,h,i)perylenei 
Benzo(k)fluoranthene 
2-Butanone 

Butyl benzyl phthalate 

Carbon disulfide 
Chloroform 
Chloromethane 
Chrysene 
Dibenzofuran 
Dichloroethene, cis-1 ,2 

Refer to footnotes at ehd of table. 

Table 9 
Toxicological Parameter Values for SWMU 96 Nonradiological COCs 

Rf00 RfDinh SF0 SFinh 

(rnglkg-d) Confidences (rnglkg-d) Confidences (mg/kg-day)-1 (mg/kg-day)-1 

3E-4° M - - 1.5E+0° 1.5E+1c 

7E-2° M 1.4E-49 - - -
SE-4° H 5.7E-51 - - 6.3E+Oc 

1.5E+Oc L - - - -
3E-3c L 2.3E-6c L - 4.2E+1c 
2E-29 - 5.7E-69 - - 9.8E+01 

3.7E-21 - - - - -
3E-49 - 8.6E-5° M - -
2E-2C M - - - -
SE-3° H - - - -
5E-3C L - - - -

.6.6E-59 - - - - -
7E-39 - - - - -
3E-1° M - - - -

6E-2c L 6E-21 - - -
1 E-1C L 1 E-1 1 - - -
3E-1c L 3E-11 - - -

- - - - 7.3E-11 3.1 E-11 

- - - - 7.3E+Oc 3.1E+01 

- - - - 7.3E-11 3.1E-11 
- - - - 7.3E+01 3.1E+01 

- - - - 7.3E-21 3.1E-21 

6E-1c L 2.9E-1c L - -
2E-1c L 2E-1 1 - - -
1E-1C M 2E-1c M - -
1E-2° M 8.6E-51 - 6.1E-31 8.1E-2° 

- - 2.6E-2° M 1.3E-29 6.3E-39 

- - - - 7.3E-31 3.1E-31 

4E-31 - 4E-31 - - . -
1E-29 - 1E-21 - - -

Cancer 
Classb 

A 
D 
81 
D 
A 

-
D 
D 
-
D 

D 

-
-
D 

-
D 
D 

82 

82 
82 
82 
82 
D 

c 
-

B2 
c 
B2 
D 
D 

ABS 

0.03d 
0.01d 

0.001d 
omd 
0.01d 
O.Q1d 
O.Q1d 
O.Q1d 

0.01d 
0.01d 
Q.Q1d 

0.01d 
0.01d 
0.01d 

0.13d 
0.01h 
0.13d 
0.13d 
0.13d 
0.13d 
0.13d 

0.13d 
0.1d 

O.Q1h 

0.25h 
0.1d 

0.1d 
0.13d 
0.01h 
0.1d 

' 

I 

·~ -Cll 
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Cll 

rn 
Cll 
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~ 
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Table 9 (Continued) . 
Toxicological Parameter Values for $WMU 96 Nonradiological COCs 

RfD0 RfDinh. SF0 

coc (mglkg-d) Confidence• (mglkg-d) Confidence• ( mg/kg-day)" 1 

Diethylphthalate. 8E-1° L 8E-1 1 - -
bis(2-Ethylhexyl)phthalate 2E-21 - 2E-21 - 1.4E-21 

Fluoranthene 4E-2° L 4E-21 - -
Fluorene 4E-2° L 4E-21 - -
lndeno(1 ,2,3-cd)pyrene - - - - 7.3E-1 1 

Methylene chloride 6E-2° M 8.6E-1e - 7.5E-3° · 
Naphthalene 2E·2° L 8.6E-4° M -
Phenanthrenei 3E-1° L 3E-1 1 - -
Pyrene 3E-2° L 3E-21 - -
Tetrachloroethane 1E-2° M 1.1E-1 1 - 5.2E-21 

Toluene 2E-1° M 1.1 E-1° M -
Trichloroethane 3E-41 - 1.1E-21 - 4E-1 1 

Xylene 2E+0° M 2E-1 1 - -

aconfidence associated with IRIS (EPA 2003) database values. Confidence: L =low, M= medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 2003): 

A = Human carcinogen. . 
B 1 = Probable human carcinogen. Limited human data are available. 

SFinh 
(mglkg-day)"1 

-
1.4E-21 

-
-

3.1 E-1 1 

1.6E-3° 
-
-
-

1.2E-21 

-
4E-1 1 

-
-·~·-

B2 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible human carcinogen. 
D = Not classifiable as to human carcinogenicity. 

"Toxicological parameter values from IRIS electronic database (EPA 2003). 
dtoidcological parameter values from NMED December 2000. 
~oxicological parameter values from HEAST (EPA 1997a). 
'Toxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
9Toxicological parameter values from EPA !'legion 9 electtonic.datatiase (EPA 2002b). 
htoxibological parameter values from ORNL (2003). 
'Toxicological parameter values for benzo(g,h,i)perylene could not be found. Dibenz(a,h)anthracene was used as a surrogate. 
!Toxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 
ABS = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 

Cancer 
Classb 

D 
-
D 
D 
B2 
B2 
c 
D 
D 
-
D 
-
D 
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ABS 
0.1d 
0.01h 
0.13d 
0.1d 

0.13d 
0.1d 
0.1d 
0.1d 
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RfDO 
SFinh 
SFO 
SWMU 

Table 9 (Concluded) 
Toxicological Parameter Values for SWMU 96 Nonradiological COCs 

=Integrated Risk Information System. 
= Milligram(s) per kilogram per day. 
= Per milligram per kilogram per day. 
= New Mexico Environment Department. 
=Oak Ridge National Laboratory. 
= 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 10 
Radiological Toxicological Parameter Values for SWMU 96 COCs 

Obtained from RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
coc (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

H-3 7.20E-14 9.60E-14 0 A 
Pu-238 1.30E-10 4.40E-8 4.53E-11 A 
Pu-239 1.34E-10 4.66E-8 1.34E-10 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

8 Yu et al. 1993a. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COG = Constituent of concern. 

· ERA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SF ev =External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" .(Yu et al. 1993b). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk charac;terization, including the HI and excess cancer risk for both the potential 

. nonradiological COGs and associated background for industrial and residential land use 
scenarios. The incremental TEDE and incremental estimated cancer risk are provided for the 
background-adjusted radiological COGs for both industrial and residential land use scenarios. 

Vl.6.1 Exposure Assessment 

Appendix 1 provides 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 COGs are based upon the Risk Assessment Guidance for 
Superfund (RAGS) (EPA 1989). Parameters are based upon information from the RAGS (EPA 
1989), the Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), and other EPA and NMED guidance documents and reflect the reasonable 
maximum exposure {RME) approach advocated by the HAGS (EPA 1989). For radiological 
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COGs, the coded equations provided in HESRAD computer code are used to estimate the 
incremental TEDE and cancer risk for individual exposure pathways. Further discussion of this 
process is provided in the "Manual for Implementing Residual Radioactive Material Guidelines 
Using RESRAD" (Yu et al. 1993a). 

Although the designated land use scenario for this site is industrial, risk and TEDE values for a 
residential land use scenario are also presented. 

Vl.6.2 Risk Characterization 

Table 11 shows an HI of 3.05 for the SWMU 96 nonradiological COGs and an estimated excess 
cancer risk of 5E-5 for the designated industrial land use scenario. The numbers presented 
include exposure from soil ingestion, dermal contact, and dust and volatile inhalation for 
nonradiological COGs. Table 12 shows an HI of 0.02 and an estimated excess cancer risk of 
3E-6 for the SWMU 96 associated background constituents under the designated industrial 
land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 3.4E-2 millirem (mreni)/year (yr). In accordance with EPA guidance found in Office of 
Solid Waste and Emergency Response (OSWER)Directive No. 9200.4-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used as the cleanup level for the probable land use 
scenario (industrial in this case); the calculated dose value for SWMU 96 for the industrial land 
use is well below this guideline. The estimated excess cancer risk is 2.3E-8. 

For the nonradiological COGs under the residential land use scenario, the HI is 11.19 and the 
estimated excess cancer risk is 2E-4 (Table 11 ). The numbers in the table included exposure 
from soil ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (1991) 
generally recommends that inhalation not be included in a residential land use scenario, this 
pathway is included because of the potential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1 ). 
Table 12 shows that for the SWMU 96 associated background constituents, the HI is 0.34 and 
the .estimated .excess cancer risk is 1 E-5. 

For the radiological COGs, the incremental TEDE under the residential land use scenario is 
1.2E-1 mrem/yr. The guideline being used is an excess TEDE of 75 mrem/yr (SNUNM 
February 1998) for a complete loss of institutional controls (residential land use in this case); 
the calculated dose value for SWMU 96 for the residential land use scenario is well below this 
guideline. Consequently, SWMU96 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 9.4E-8. The excess cancer risk from the 
nonradiological COGs and the radiological COGs should be summed to provide risk estimates 
for persons exposed to both types of carcinogenic contaminants, as noted in OSWER Directive 
No. 9200-4-18, "Establishment of Cleanup Levels for CERCLA [Comprehensive Environmental 
Response, C0mpensation, and Liability Act] Sites with Radioactive Contamination," (EPA 
1997b). This summation is tabulated in Section Vl.9, "Summary;" 
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:,.:' 
Table 11 

', 
Risk Assessment Values for SWMU 96 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario• Scenario• 

Concentration Hazard Cancer Hazard Cancer 
coc (mglkg) Index Risk Index Risk 

Inorganic 
Arsenic 7.51 0.03 5E-6 0.35 2E-5 
Barium 509 0.01 - 0.10 -
Cadmium 14 0.03 5E-9 0.36 1E-8 
Chromium, total 80.8 0.00 - 0.00 -
Chromium VI 0.7 0.00 2E-9 0.00 3E-9 
Cobalt 11.7 0.00 . 6E-9 O.Q1 1E-8 
Copper 41.7 0.00 - 0.01 -
Mercury 0.347 0.00 - 0.02 -
Nickel ·94.2 0.00 -· 0.06 -
Selenium 0.818 0.00 - 0.00 -
Silver 76.4 0.02 - 0.20 . -
Thallium 2.03 0.03 - 0.40 -
Vanadium 50.2 0.01 - 0.09 -
Zinc 168 0.00 - 0.01 -
Orgomic 
Acenaphthene 0.303 J 0.00 - 0.00 -

· Acetone 0.0476 0.00 - 0.00 -
Anthracene 1.71 J 0;00 - 0.00 -
Benzo(a)anthracene 7.9 0.00 4E-6 0.00 1E-5 
Benzo a)pyrene 2.73J 0.00 1E-5 0.00 4E-5 
Benzo b}fluoranthene . 12.4 0.00 6E-6 0.00 2E-5 
Benzo Jj,h,I)]Jerylene 4.24 0.00 2E-5 0.00 ·7E-5 
Benzo k)fluoranthene 3.88 0.00 2E-7 0.00 6E~7 

2-Butanone 0.01 B 0.00 - 0.00 -
Butyl benzyl phthalate 0.0522 J 0.00 - 0.00 -

· Carbon disulfide 0.00064 JB 0.00 - 0.00 -
Chloroform 0.0028 B 0.00 5E-9 0.01 1E-8 
Chloromethane 0.00339 J 0.00 1E"9 0.00 3E-9 . 
Chry,sene 11.5 0.00 5E-8 0.00 2E-7 
Dibenzofuran 0.196 J 0.00 - 0.00 -
Dichloroethene, cis-1,2 0.0015 0.00 - 0.00 -

· Diethylphthalate 0.0395 JB. 0.00 - 0.00 -
bis(2-Ethylhexyl)phthalate 12.8 0.00 7E-8 0.01 3E-7 
Fluoranthene 14.5 0.00 - 0.01 -
Fluorene 0.339 0.00 - 0.00 -
lndeno(1,2,3-cd) pyrene 3.97 0.00 2E-6 0.00 6E-6 
Methylene chloride 0.101 J 0.00 7E-7 0.00 1E-6 
Naphthalene 0.292J 0.00 - 0.01 -
Phenanathrene 8.Q1 2.92 - 9.53 -
Pyrene 18.8 0.00 - O.Q1 -
Tetrachloroethane O.Q15 0.00 4E-9 0.00 1E"8 

. Toluene 0.0393 0.00 - 0.00 -
Refer to footnotes at end of table. 
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Table 11 (Concluded} 
Risk Assessment Values for SWMU 96 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario8 Scenario8 

Concentration Hazard Cancer Hazard Cancer 
coc (mg/kg) Index Risk Index Risk 

Trichloroethene 0.0057 0.00 6E-8 0.00 1E-7 
Xylene 0.0139 J 0.00 - 0.00 -

Total 3.05 SE-5 11.19 2E-4 

8 EPA 1989. 
B = Analyte detected in associated blank. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 12 
Risk Assessment Values for SWMU 96 Nonradiological Background Constituents 

. Industrial Land Use 
Background Scenariob 

Concentrationa Hazard Cancer 
coc (mg/kg) 

Arsenic 4.4 
Barium 200 
Cadmium <1 
Chromium, total 12.8 
Chromium VI NC 
Cobalt 7.1 
Copper 17 
Mercury <0.1 
Nickel 25.4 
Selenium <1 
Silver <1 
Thallium <1.1 
Vanadium 33 
Zinc 76 

Total 

,a Dinwiddie September 1997, North Supergroup. 
bEPA 1989. 
COG =Constituent of concern. 

Index 
0.02 
0.00 
-

0.00 
-

0.00 
0.00 
-

0.00 
-
-
-

0.00 
0.00 

0.02 

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC =Not calculated. 
SWMU =Solid Waste Management Unit. 

· = Information not available. 

Risk 
3E-6 

-
-
-
-

4E-9 
-
-
-
-
-
-
-
-

. 

3E-,6 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk· 
0.20 1E-5 
0.04 -

- -
0.00 -
- -

0.01 BE-9 
0.01 -
- -

0.02 -
- -
- -
- -

0.06 -
0.00 -

0.34 1E-5 

Vl.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. · 

For the nonradiological COCs under the industrial land use scenario, the HI is 3.05; which is 
greater than the numerical guideline of 1 suggested in the RAGS (EPA 1989). Excess cancer 
risk was estimated at 5E-5. NMED guidance states that cumulative excess lifetime cancer risk 
must be less than 1E·5 (Bearzi January 2001 ); thus, the excess cancer risk for this site is above 
the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and the 
residential land use scenarios. Assuming the industrial land use scenario, the HI is 0.02 and 
the excess cancer risk is 3E-6 for nonradiological background COCs. 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 may therefore appear to be 
inconsistent with numbers presented in tables and within the text. For conservatism, the 
background constituents that do not have quantified background screening concentrations are 
assumed to 'have a hazard quotient (HQ} of 0.00. Incremental HI is 3.03 and the estimated 

AU11-Q3/WP/SNL03:rs5382.doc A-29 840858.01 11/12/0311:11 AM 



RISK ASSESSMENT FOR SWMU 96 11/1212003 

incremental cancer risk is 4.51 E-5 for the industrial land use scenario. These incremental risk 
calculations are above NMED guidelines considering an industrial land use scenario. 

For radiological COCs under the industrial land use scenario, incremental TEDE is 3.4E-2 
mrem/yr, which is significantly lower than EPA's numerical guideline of 15 mrem/yr. 
Incremental estimated cancer risk is 2.3E-8. 

The calculated HI for nonradiological COCs under the residential land use scenario is 11.19, 
which is above numerical guidance. The excess cancer risk is estimated to be 2E-4. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi 
January 2001 ), thus the excess cancer risk for this site is above the suggested acceptable risk 
value. The HI for associated background for the residential land use scenario is 0.34; the 
estimated excess cancer risk is 1 E-5. The incremental HI is 10.85 and the estimated 
incremental cancer risk is 1.58E-4 for the residential land use scenario. The incremental 
excess cancer risk calculation are above NMED guidelines considering a residential land use 
scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
1.2E-1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The incremental estimated cancer risk is 9.4E-8. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 96 is based upon 
an initial conceptual model that was validated with sampling conducted across the site. The 
sampling was implemented in accordance with the TA-l HFI Work Plan (SNUNM February 
1995) and the SAP for Supplemental Investigation at SWMU 96 (SNUNM December 2001 ). 
The DOOs contained in the work plan and the SAP are appropriate for use in risk assessments. 
The data collected are representative of the site based upon sample location, density, and 
depth. The analytical requirements and results satisfy the DOOs. Data quality was 
verified/validated in accordance with SNUNM procedures (SNUNM January 2000, SNUNM July 
1996). Therefore, there is no uncertainty associated with the data quality used to perform the 
risk assessment at SWMU 96. 

Because of the location, history of the site, and future land use {DOE et al. September 1995), 
there is low uncertainty in the land use scenario and the potentially affected populations that 
were considered in :performing the risk assessment analysis. Because the COCs are found in 
suiface and near-surface soil; and because of the location and physical characteristics of the 
site, there is little uncertainty in the exposure pathways relevant to the analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations are conservative and that calculated intakes are probably 
overestimated. Maximum measured values of COC concentrations are used to provide 
conservative results. 

Table 9 shows the uncertainties in nonradiological toxicological parameter values. There is a 
combination of estimated values and values from the IRIS (EPA 2003); HEAST (EPA 1997a); 
Technical Background Document for Development of Soil Screening Levels (NMED 
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December 2000); and Risk Assessment Information System (ORNL 2003), EPA Region 9 
{EPA 2002b) and EPA Region 6 (EPA 2002a) electronic databases. Where values are not 
provided, information is not available from the HEAST (EPA 1997a), IRIS (EPA 2003), 
Technical Background Document for Development of Soil Screening Levels (NMED 
December 2000), Risk Assessment Information System (ORNL 2003); or EPA regions 
(EPA 2002a, EPA 2002b, EPA 2002c). Because of the conservative nature of theRME 
approach, uncertain'ties in toxicological values are not expected to change the conclusion from 
the risk assessment analysis. 

Though both the HI and estimated excess cancer risk are above NMED guidelines for the 
industrial land use scenario, maximum concentrations were used in the risk calculation. The 
site has been adequately characterized; therefore, average concentrations are more 
representative of actual site conditions. The main contributors to excess cancer risk and their 
average concentrations are: 

• Arsenic(2.95 mg/kg) (below background and therefore removed from further 
evaluation) 

• Barium (195 mg/kg) (below background and therefore removed from further 
evaluation) 

• Benzo(a)anthracene (0.44 mg/kg) 

• Benzo(a)pyrene (0.16 mg/kg) 

• Benzo(b)fluoranthene (0.9 mg/kg) 

• Benzo(g,h,i)perylene (0.25 mg/kg) 

• Benzo(k)fluoranthene (0.24 mg/kg) 

• Cadmium (0.45 mg/kg) 

• lndeno(1 ,2,3-cd) pyrene {0.23 mg/kg) 

• Methylene chloride (0:007 mg/kg) · 

• Phenanthrene (0.48 mg/kg) 

• Silver (5.4 mg/kg) 

• Thallium (0.63 mg/kg) 

Using the 95% upper confidence limit {UCL) {provided in Appendix 2) of the average 
,concentrations for these COCs, the total HI and estimated excess cancer risk are reduced to 
0.19 and 2.8E.:6, respectively; the Incremental HI and excess cancer risk are reduced to 0.19 
and 2.75E-6, respectively. Thus, using more realistic concentrations in the risk calculations that 
more accurately depict actual site conditions, both the total and incremental HI and estimated 
excess cancer risks are below NMED guidelines. 
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The HI and estimated excess cancer risk for the residential land use scenario are also above 
NMED guidelines. However, the risk calculation was based upon maximum concentrations. 
The site has been adequately characterized; therefore, average concentrations are more 
representative of actual site conditions. The main contributors to excess cancer risk are 
identical to the main contributors for the industrial land use scenario. 

Using the 95% UCL of the average concentrations for these COCs, the total HI and estimated 
excess cancer risk are reduced to 0.97 and 9.9E-6, respectively. The incremental HI and 
excess cancer risk are reduced to 0.87 and 9.87E-6, respectively. Thus, using more realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, both 
the total and incremental HI and estimated excess cancer risks are below NMED guidelines. 

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 represent 
only a small fraction of the estimated 360 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 not considered to be 
significant with respect to the conclusion reached. 

VL9 Summary 

SWMU 96 contains 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 include soil 
ingestion, dermal contact, and dust and volatile inhalation for chemical COCs, and soil 
ingestion, dust inhalation, and direct gamma exposure for radionuclides. The same exposure 
pathways were applied to the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that the HI under the industrial land use scenario (3.05} is above 
the accepted numerical guidance from the EPA. Estimated excess cancer risk is 5E-5; thus, 
excess cancer risk is also above the acceptable risk value provided by the NMED for an 
industrial land use scenario (Bearzi January 2001 ). The incremental HI is 3.03, and the 
incremental tlxcess cancer risk is 4.51E-5 for the industrial land use scenario. Incremental risk 
calculations are above NMED guidelines for the industrial land use sc.enario. 

Though both the HI and estimated excess cancer .risk are above N MED guidelines tor the 
industrial land use scenario, maximum concentrations were used in the risk calculation. The 
site has been adequately ·characterized; therefore, average concentrations are more 
representative of actual site conditions. The main contributors to excess cancer risk and their 
average concentrations are: 

• Arsenic {2.95 mg/kg) (below background and therefore rem,oved from further 
evaluation) 

• Barium (195 mg/kg) (below background and therefore removed from further 
evaluation) 
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• Benzo(a)anthracene (0.44 mg/kg) 

• Benzo(a)pyrene (0.16 mg/kg) 

• Benzo(b}fluoranthene (0.9 mg/kg) 

• Benzo(g,h,i)perylene (0.25 mg/kg) 

• Benzo(k}fluoranthene (0.24 mg/kg) 

• Cadmium (0.45 mg/kg) 

• lndeno(1 ,2,3-cd)pyrene (0.23 mg/kg) 

• Methylene chloride (0.007 mg/kg) 

• Phenanthrene (0.48 mg/kg) 

• Silver (5.4 mg/kg) 

• Thallium{0.63 mg/kg) 

11112/2003 

Using the 95% UCL of the average concentrations for these COCs, the total HI and estimated 
excess cancer risk are reduced to 0.19 and 2.8E~6. respectively. The incremental HI and 
excess cancer risk are reduced to 0.19 and 2.75E-6, respectively.: Thus, using more realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, both 
the total and incremental HI and estimated excess cancer risks are below NMED guidelines. 

Using conservative assumptions and an HME approach to risk assessment, calculations for 
nonradiological COCs show that the HI under the residential land use scenario (11.19) is above 
the accepted numerical guideline from the EPA. Estimated excess cancer risk is 2E-4. Thus, 
excess cancer risk is above the acceptable risk value provided by the NMED for a residential 
land use scenario (Bearzi January 2001 ). The incremental HI is 1 0.85, and the incremental 
excess cancer risk is 1.58E-4 for the residential land use scenario. 

The HI and estimated excess cancer risk for the residential land use scenario are also above 
NMED guidelines. However, maximum concentrations were used in the risk calculation. 
The site has been adequately characterized; therefore, average concentrations are more 
representative of actual site conditions. The main contributors to excess cancer risk are 
identical to the main contributors for the industrial land use scenario. 

Using the 95% UCL of the average concentrations for these GOCs, the total HI and estimated 
excess cancer risk are reduced to 0.97 and 9.9E-6, respectively. The incremental HI and 
excess cancer risk are reduced to 0.87 and 9.87E-6, respectively. Thus, using more realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, both 
the total and incremental Hl and estimated excess cancer risks are below NMED guidelines. 
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Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
lower than EPA guidance values. The estimated TEDE is 3.4E-2 mrem/yr for the industrial land 
use scenario; this value is much lower than the EPA's numerical guidance of 15 mrem/yr in 
EPA guidance (EPA 1997b). The corresponding incremental estimated cancerrisk value is 
2.3E-8 for the industrial land use scenario. The incremental TEDE for the residential land use 
scenario that results from a complete loss of institutional controls is 1.2E-1 mrem/yr, with an 
associated cancer risk of 9.4E-8. The guideline for this scenario is 75 mrem/yr (SNUNM 
February 1998). Therefore, SWMU 96 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
Table 13. 

Table 13 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiological Risk Total Risk 
Industrial 2.8E-6 2.3E-8 2.8E-6 
Residential 9.9E-6 9.4E-8 9.9E-6 · 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk to 
human health under both the industrial and residential land use scenarios. 

VII. Ecological Risk Assessment 

Vll.1 · Introduction 

This section addresses the ecological risks associated. with exposure to constituents of potential 
ecological concern (COPECs) in soils at SWMU 96. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998} is to conduct an ecological risk assessment that 
corresponds with that presented in the EPA's Ecological HAGS (EPA 1997c). The current 
methodology is tiered and contains an initial seeping assessment followed by a more detailed 
risk assessment. Initial components of the NMED's decision tree (a discussion of DQOs, a 
data assessment, and evaluations of bioaccumulation as well as fate and transport potential) 
are addressed in previous sections 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 seeping assessment proceeds to a risk 
assessment, whereby a more quantitative estimation 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 (1998} to 
ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected ·to occur at the site. 
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. •' Vll.2 .... Seeping Assessment 

The seeping assessment focuses primarily on the likelihood of biota at or adjacent to the site 
being 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 seeping risk-management decision (Section Vll.2.4) involves summarizing the 
seeping results and determining whether further examination of potential ecological impacts is 
necessary. 

· Vll.2.1 Data Assessment 

As indicated in Section IV (Tables 5 and 7), inorganic constituents in soil within the 0- to 5-foot 
depth interval that were determined not to be within background concentrations were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium (total) 
• Copper 
• H-3 
• Lead 
• Mercury 
• Nickel 
• Pu-238 
• Pu-239 
• Silver 
• Thallium 
• U-238 
• Vanadium 
• Zinc 

For two inorganic constituents (chromium VI and selenium) comparisons to background 
screening values could not be made. In the case of chromium VI, no background screening 
level has been determined. For selenium, the maximum detected concentration was lower than 
the upper limit of the background screening value; however, because the screening value is 
expressed as being fewer than an upper limit (i.e., <1 mg/kg), it cannot be determined whether 
this constituent exceeds background. For these reasons, neither chromium VI nor selenium 
were screened out based upon the comparison to background. 

Organic analytes that were detected in soil samples from the upper 5 feet of soil at this site 
were as follows: 

• Acenaphthene 
• Acetone 
• Anthracene 
• Benzo(a)anthracene 
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• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Chloroform 
• Chrysene 
• Dibenzofuran 
• Diethylphthalate 
• bis(2-Ethylhexyl)phthalate 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Methylene chloride 
• Naphthalene 
• PCBs (total) 
• Phenanthrene 
• Pyrene 
• Tetrachloroethane 
• Toluene 
• Trichloroethane 
• Xylenes 

Vll.2.2 Bioaccumulation 

Among the GOPECs listed in Section Vl1.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Acenaphthene 
• Aluminum 
• Anthracene 
• Antimony 
• Arsenic 
• Barium 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b}fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Cadmium 
• Chrysene 
• Cobalt 
• Dibenzofuran 
• Diethylphthalate 
• bis(2-Ethylhexyl)phthalate 

11/12/2003 
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• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• Lead 
• Manganese 
• Mercury 
• Naphthalene 
• Nickel 
• PCBs (total) 
• Phenanthrene 
• Pu-238 
• Pu-239 
• Pyrene 
• Selenium 
• Tetrachloroethene 
• Thallium 
• U-238 
• Vanadium 
• Zinc 

11/12/2003 

However, it should be noted that, as directed by the NMED (March 1998), bioaccumulation for 
inorganic compounds 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 likelytobe 
overpredicted. 

Vll.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 8 (Section V), wind and food chain uptake are 
expected to be of low significance as transport mechani~ms for CO PEGs at this site and 
migration to .groundwater is not anticipated. However, the function of this site as a storm-water 
drainage system implies that periodic flows of storm-water runoff may be of moderate 
importance as a transport mechanism. Degradation and/or transformation for the inorganic 
COPECs and radionuclides is expected to be of low significance. 

Vll.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 SWMU 96 and that CO PEGs exist at the 
site. As a consequence, a risk assessment was deemed necessary to predict the potential 
level of ecological risk associated with the site. 
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Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with SWMU 96. The risk assessment performed for the site involves a quantitative estimation 
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 in order to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

Vll.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk~ 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the risk 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 risk assessment) are presented in the 
"Predictive Ecological Risk Assessment Methodology for Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

SWMU 96 is approximately 4.5 acres in size. The original habitat of this site was grassland; 
however, much of the natural vegetation at SWMU 96 has been disturbed and the original 
habitat has been altered to accommodate the storm-water drainage system as well as the 
development of facilities at TA-l, TA-II,and TA-IV. Usable habitat is limited to outfalls and open 
channels. Wildlife use the area, but the limited vegetative cover and disturbed nature of the site 
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make significant transfers of COPECs through the food chain unlikely. No sensitive species are 
known to occur in the area of the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil. It is assumed that direct uptake of COPECs from soil is the major route of 
exposure for plants and that exposure of plants to wind-blown soil is minor. Exposure modeling 
for the wildlife receptors is limited to the food and soil ingestion pathways and external 
radiation. Because the presence of surface water at this site is ephemeral, principally limited to 
brief storm runoff events, exposure to COPECs through the ingestion of surface water is 
considered to be of low significance. Inhalation and dermal contact are also considered 
pathways of low significance with respect to ingestion (Sample and Suter 1994). Groundwater 
is not expected to be affected by GOCs at this site. 

Vl/.3.1.2 CO PEGs 

COPECs for SWMU 96 are listed in Section Vll.2.1. These COPECs include both inorganic 
and organic constituents. Inorganic constituents include both radiological and nonradiological 
analytes. The concentrations of inorganic analytes detected at this site were screened against 
background concentrations (see Section IV) and those th~t exceeded the approved SNUNM 
background screening levels (Dinwiddie September 1997) for the area were considered to be 
COPECs. All organic analytes that were detected within the upper 5 feet of soil were identified 
·as COPECs. Nonradiological inorganic· compounds that are essential nutrients, such· as iron, 
magnesium, calcium, potassium, and sodium, were not included in this risk assessment as set 
forth by the EPA (1989). In order to provide conservatism, this ecological risk assessment was 
based upon the maximum soil concentrations of the COPECs measured in the surface soil. 
Tables 5 and 7 present maximum concentrations for, the COPECs. 

· Vl/.3.1.3 Ecological Receptors 

A nonspecific perennial plant was selected as the receptor to represent plant species at the site 
(IT July 1998). Vascular plants are the principal primary producers at the site and are key to 
the diversity and productivity of the wildlife community associated with the site. The deer 
mouse(Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to 
represent wildlife use. Because of its opportunistic food habits, the deer mouse was used to 
represent a mammalian herbivore, omnivore, and insectivore; the burrowing owl was selected 
to represent a top predator at this site. The burrowing owl is present at SNUNM and is 
designated a species of management concern by the U.S. Fish and Wildlife Service in 
Region 2, which includes the state of New Mexico (USFWS September 1995). 

Vll.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was 

· limited to food and soil ingestion pathways. Inhalation and dermal contact are considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water is 
also considered a low significance pathway because of the ephemeral nature of surface water 
at this site. The deer mouse was modeled under three dietary regimes: as an herbivore 
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(100 percent of its diet as plant material), as an omnivore (50 'percent of its diet as plants and 
50 percent as soil invertebrates), and as an insectivore (1 00 percent of its diet as soil 
invertebrates). The burrowing owl was modeled as a strict predator on small mammals 
(1 00 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 from a diet 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 total dietary intake. Table 14 presents the species
specific factors used in modeling exposures in the wildlife receptors. Justification for use of the 
factors presented in this table is described in the ecological risk assessment methodology 
document (IT July 1998). 

Although home range is also included in Table 14, 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 
(1 00 percent of its diet as plants) and the burrowing owl was modeled as a strict predator on 
small mammals (1 00 percent of its diet as deer mice).· Both were modeled with soil ingestion 
comprising 2 percent of total dietary intake. Receptors are exposed to radiation both internally 
and externally from H-3, Pu-238, Pu-239 and U-238. 'Internal and external ~ose rates to the , · · 
deer mouse and the burrowing owl are approximated using modified dose-rate models from the 
DOE (1995), as presented in the ecological risk assessment methodology document for the 
SNUNM ER Project (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 a conservative estimate for absorbed dose. 
This concentrated radiation source at the center of the body of the receptor is assumed to be a 

· "poir)t" 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 alpha or beta emitters do, The external and internal dose-rate results are summed 
to calculate a total dose rate from exposure to H-3, Pu-238, Pu-239 and U-238 in soil. 

Table 15 presents the transfer iactors used to model the concentrations of COPECs through 
the food chain. Table 16 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 . 
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VIL3.3 :': 
'• 

Ecological Effects Evaluation 

Table 17 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the 
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level. For 
wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect level 
(NOAEL) for chronic oral exposure in a taxonomically similar test species. For the wildlife 
receptors, toxicity benchmarks for totaiPCBs were based upon toxicity of Aroclor-1254. 
Sufficient plant toxicity information was not available to estima~e the plant toxicity benchmarks 
for acetone, chloroform, dibenzofuran, diethylphthalate, bis(2-ethylhexyl)phthalate, methylene 
chloride, tetrachloroethene, trichloroethene, and xylenes. For the deer mice, sufficient toxicity 
information was not available to estimate the NOAELs for dibenzofuran. For the burrowing owl, 
sufficient toxicity information was not available to estimate the NOAELs for chromium VI, silver, 
thallium, and all organic compounds except bis(2-ethylhexyl)phthalate and total PCBs. 

The benchmark used for exposure of terrestrial receptors to radiation was 0.1 rad/day. This 
value has been recommended by the International Atomic Energy Agency (IAEA 1992) for. the 

. protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day should also offer 
sufficient protection to other components within the terrestrial habitat of SWMU 96. 

VIL3.4 Risk Characterization 

For nonradiological COPECs, maximum concentrations in soil and estimated dietary exposures 
were compared to plant and wildlife benchmark values, respectively. Table 18 presents results 
ofthese comparisons. HQs are used to quantify the comparisqn with benchmarks for plants 
and wildlife exposure. 

For plants, HQs greater than unity were found for total chromium, lead, silver, thallium, 
vanadium, and zinc. Due to insufficient toxicity information, HQs for plants could 
not be determined for acetone, chloroform, dibenzofuran, diethylphthalate, 
bis(2-ethylhexyl)phthalate, methylene chloride, tetrachloroethene, trichloroethane, and 
xylenes. HOs greater than unity were found for all three dietary regimes of the deer mouse · 
from exposure to barium, and for the omnivorous and insectivorous deer mice for arsenic, 
thallium, vanadium, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, bis(2-ethylhexyl)phthalate, fluoranthene, 
indemo(1 ,2,3-cd)pyrene, total PCBs, phenanthrene, and pyrene. For the burrowing owl, HQs 
greater than unity were limited to bis(2-ethylhexyl)phthalate and mercury, when all mercury 
at the site was assumed to be in organic form. However, HQs for the burrowing owl could 
not be determined for chromium VI, silver, thallium, and all organic compounds except bis(2-
ethylhexyl)phthalate and total PCBs. As directed by the NMED, His were calculated for each of 
the receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). 
All His exceeded unity; the maximum HI is310 for the insectivorous deer mouse. 
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. table 14 . 
Exposure Factors for Ecological Receptors at SWMU 96 

.. 

Food Intake 
Trophic Body Weight Rate 

. Receptor Species Class/Order Level {J<g)a (kg/day)b Dietary Composition° 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 

(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 
Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 1 00% 
( Peromyscus Rodentia (+Soil at 2% of intake) 
manicu/atus) 

Burrowing owl Aves/ Carnivore 1.55E~1 1 1.73E-2 Rodents: 1 00% 
. (Speotyto cunicularia) Strigiformes (+Soil at 2% of intake) 

asody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
0Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
eEPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
EPA =U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU::: Solid WaSte Management Unit. 

Home Range 
(acres) 
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Table 15 

Transfer Factors Used in Exposure Models for COPECs at SWMU 96 

COPEC 
lnoiJl.anlc 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Organic9 
Acenaphthene 

·Acetone 
Anthracene 
Benzo(a anthracene 
Benzo a U>Yrene 
Benzo b fluoranthene 
Benzo [Q;h,i)perylene 
Benzo k)lluoranthene 
Chloroform 
Chrysene 
Dibenzofuran . 
Diethylp,hthalate 
bis(2-Ethylhexvl)phthalate 
Fluoranthene 
Fluorene 
lndeno 1 ,2,3-cd)pyrene 
Methylene chloride 
Nap_hthalene 
PCBs total) 
Phenanthrene 
i='yrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

. )(ylenes 

•saes et al. 1984. 
bDefault value; 
dNCRP January 1989. 
cstafford ·et al. 1991. 
eMa 1982. 
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· Soil-to-Plant 
Transfer Factor 

4.0E-2" 
1.5E-1• 
5.5E-1• 
4.0E·2c 
4.0E-2C 
S.OE-1 1 

9.0E-2C 
1.0E+Qc 
2.0E·1c 
5.0E·1c 
1.0E+Qc 
4.0E-3• 
5.5E-3• 
1.5E+08 

. 2.1 E-1 
5.3E+1 
1.0E-1 
2.2E-2 
1.1 E-2 
6.2E-3 

. 6.1E·3 
4.3E-3 
3.0E+O 
1.5E-2 
1.6E-1 

. 1.4E+O 
1.6E-3 
5.7E-2 
1.5E-1 
6.1E-3 
7.3E+O 
4.8E·1 
1.2E·2. 
8.9E-2 
3.3E·2 
1.1 E+O 
1.0E+O 
1.1 E+O 
5.5E-1 

A-43 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob 2.0E·3" 
1.0E+Ob .2.0E-4c 
6.0E·1d 5.5E-4• 
1.3E-1e 3.0E-2c 
1.3E-1e 3.0E·2c 
2.5E-1d 1.0E-28 

4.0E-2d 8.0E-4C 
1.0E+Ob 2.5E-P 
3.8E-1e 6.0E-3• 
1.0E+Ob 1.0E·1c 
2.5E-1d 5.0E-3C 
1.0E+Ob 4.0E-2• 
1.0E+Ob 2.5E·38 

3.0E-1d 1.0E-1• 

.. 
2.1E+1 2.1E-4 
1.3E+1 1.0E-8 
2.2E+1 7.3E-4 
2.5E+1 1.1 E-2 
2.7E+1 3.8E-2 
2.8E+1 1.1 E-1 
2.8E+1 1.2E-1 
2.9E+1 2.1 E-1 
1.6E+1 1.8E-6 
2.6E+1 2.3E·2 
2.1E+1 .· 3.3E·4 
1.7E+1 6.6E-6 
3.2E+1 1.3E+O 
2.3E+1 2.1E-3 
2.1E+1 3.8E-4 
2.8E+1 1.2E-1 
1.5E+1 3.6E-7 
1.9E+1 4.7E-5 
2.6E+1 3.2E-2 
2.2E+1 9.6E-4 
2.4E+1 5.8E-3 
1.8E+1 1.1 E-5 
1.8E+1 1.3E-5 
1.8E+1 1.2E-5 
1.9E+1 . 3.7E~5 
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Table 15 (Concluded) 
Transfer Factors Used in Exposure Models for COPECs at SWMU 96 

'IAEA 1994. 
9Soil-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 K0w value of compound. 
COPEC = Constituent of potential ecological concern. 
IAEA = International Atomic Energy Agency. 
K0 w = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
PCB = Polychlorinated biphenyl. 
SWMU = Solid Waste Management Unit. 
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Table 16 
Media Concentrations• for COPECs at SWMU 96 

Soil Plant Soil Deer Mouse 
COPEC (maximum)• Foliageb lnvertebrateb Tissuesc 

Inorganic 
Arsenic 7.5E+0 3.0E-1 7.5E+0 2.5E-2 
Barium 5.1E+2 7.6E+1 5.1E+2 1.9E-1 
Cadmium 1.8E+O 9.8E-1 1.1E+0 1.8E-3 
Chromium (total) 8.1E+1 3.2E+0 1.1 E+1 B.OE-1 
Chromium VI 6.8E-1 2.7E-2 B.BE-2 6.7E-3 
Copper 4.2E+1 3.3E+1 1.0E+1 7.1 E-1 
Lead 9.7E+1 8.7E+0 3.9E+0 2.1E-2 
Mercury 2.5E-1 2.5E-1 2.5E-1 2.0E-1 
Nickel 2.6E+1 5.2E+0 9.9E+O 1.5E-1 
Selenium 8.2E-1 4.1 E-1 8.2E-1 2.0E-1 
Silver 7.6E+1 7.6E+1 1.9E+1 7.7E-1 
Thallium 1.6E+0 6.6E-3 1.6E+0 1.1 E-1 

. Vanadium 5.0E+1 2.8E-1 5.0E+1 2.1 E-1 
·Zinc 1.7E+2 2.5E+2 5.0E+1 4.8E+1 
· Organic 

Acenaphthene 3.0E-1ct 6.4E-2 6.3E+O 2.0E-3 
Acetone 4.4E-2 2.3E+0 5;6E-1 4.7E-8 

· Anthracene 1.7E+Oct 1.8E-1 · 3.8E+1 4.3E-2 
Benzo a anthracene 7.9E+0 1.8E-1 2.0E+2 3.6E+O 
Benzo a)pyrene 2.7E+Oct 3.1E-2 7.3E+1 4.3E+O 
Benzo b fluoranthene 1.2E+1 7.7E-2 3.5E+2 6.1E+1 
Benzo (g,h,i)perylene 4.2E+0 2.6E-2 1.2E+2 2.1E+1 
Benzo k)fluoranthene 3.9E+O 1.7E-2 1.1E+2 3.8E+1 
Chloroform 2.7E-3 8.1 E-3 4.4E-2 1.5E-7 
Chrysene 1.2E+1 1.7E-1 3.0E+2 1.1E+1 
Dibenzofuran 2.0E-1ct 3.2E-2 4.1E+0 2.2E-3 
Diethylphthalate 4.0E-2ct 5.7E-2 6.9E-1 7.7E-6 
bis(2-Ethylhexyl)phthalate 1.3E+1 2.0E-2 4.0E+2 8.2E+2 

· Fluoranthene 1.5E+1 8.3E-1 3.4E+2 1.1E+O 
Fluorene 3.4E-1 5.0E-2 7.2E+0 4.4E-3 
·lndeno(1 ,2,3-cd)pyrene 4.0E+0 2.4E-2 1.1E+2 2.0E+1 
Methylene chloride 1.2E-2 8.7E-2 1.8E-1 1.5E-7 
Naphthalene 2.9E-1ct 1.4E-1 5.6E+O 4.3E-4 
PCBs (total) 3.6E-1 4.5E-3 9.5E+0 4.7E-1 
Phenanthrene B.OE+O 7.1 E-1 1.BE+2 2.7E-1 
Pyrene 1.9E+1 6.1E-1 4.6E+2 4.1E+0 
Tetrachloroethane 3.1E-3 3.4E-3 5.5E-2 9.7E-7 
Toluene 3.9E-2 3.9E-2 7.1 E-1 1.5E-5 
Trichloroethane 2.1E-3 2.2E-3 3.8E-2 7.3E-7 
Xvlenes 1.4E-2ct 7,6E-3 -. 2.6E-1 1.6E-5 

"In mg/kg. All biotic media are based -upon dry weight of the media. Soil concentration measurements 
are .assumed to have been based upon dry weight. Values have been rounded to two significant digits 
after calculation. 
bProduct of the soil concentration and the corresponding transfer factor . 
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Table 16 (Concluded) 
Media Concentrations• for COPECs at SWMU 96 

csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 
dEstimated value. 
COPEC = Constituent of potential ecological concern. 
mg/kg = Milligram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU =Solid Waste Management Unit. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Copper 
Lead 
Mercury (organic) 
Mercury (inorganic) 
Nickel 
Selenium 
Silver 

Thallium 
Vanadium 
Zinc 
Organic 
Acenaphthene 
Acetone 
Anthracene 
Benzo(a)anthracene . 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i}Qerylene 
Benzo(k)fluoranthene 
Chloroform 
Chrysene 
Dibenzofuran 
Diethylphthalate 
bis(2-Ethylhexvl)phthalate 
Fluoranthene 
Fluorene 

_lndenQ{1,2,3-cd}J:>yr!3rJe __ 
Refer to footnotes at end of table. 

Table 17 
Toxicity Benchmarks for Ecological Receptors. at SWMU 96 

· Mammalian NOAELs 
Mammalian 

Plant Test Test Species DEfer Mouse Avian 
Benchtnarka,b Speciesc,d NOAELd,e NOAEL6

·' Test $peciesd 

10 mouse 0.126 0.133 mallard 
500 rath 5.1 10.5 chicken 
3 rati 1.0 1.89 mallard 
1 rat 2,737 5,354 black duck 
1 rat 3.28 6.42 -

100 mink 11.7 29.8 chicken 
50 rat 8.0 15.7 American kestrel 
0.3 rat 0.03 0.06 mallard 
0.3 mouse 13.2 14.0 Japanese quail 
30 rat 40 78 mallard 
1 rat 0.2 0.391 screech owl 
2 rat 17.al 34.8 -
1 ratk 0.0074 0.015 -
2 rat 0.21 0.38 mallard 
50 rat 160 313 chicken 

181 mouse 17.5m 18.5 -
- rat 10 19.6 . -

181 mouse 100" 106 -
181 mouse 10 1.06 -
181 mouse 1 1.06 -
181 mouse 10 1.06 -
181 mouse 10 1.06 -
181 mouse 10 1.06 -
- rat 15 29.3 -

181 mouse 10 1.06 -
- - - - -
- mouse 75.3P 79.7 -
- mouse 18.3 19.4 ringed dove 

181 mouse 12.5q 13.2 -
181 mouse 12.5q 13.2 -
181 mouse 10 1.06 -

Avian NOAELs 
Test 

Species 
NOAELd,e 

5.14 
20.8 
1.45 
1.0 
-
47 

3.85 
0.0064 

0.45 
77.4 
0.44 
-
-

11.4 
14.5 

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

1.1 
-
-
-

• 
. --· ~--

Burrowing 
Owl 

NOAEL8 ·9 

5.14 
20.8 
1.45 
1.0 
-
47 

3.85 
0.0064 

0.45 
77.4 
0.44 
-
-

11.4 
14.5 

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

1.1 
-
-
-
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Table 17 (Contitllled) 
Toxicity Benchmarks for Ecological Receptors at SWMU 96 

Mammalian NOAELs Avian NOAELs 
Mammalian Test Burrowing 

COPEC 
Methylene chloride 
Naphthalene 
PCBs (based upon Aroclor-1254) 
Phenanthrene 
Pvrene 
Tetrachloroethene 
Toluene 
T richloroethene 

cl(ylenes --· 

8 1n mg/kg soil dry weight. 
bEfroytnson et al. 1997. 

Plant 
Benchmark•·b 

-
181 

40 
181 

181 

-
200 
-
-·---

Test Test Species 
Speciesc,d NOAELd,e 

rat 5.85 
mouse 5' 

oldfield mouse 0.068 
mouse 10 
mouse 7.58 

mouse 1.4 
mouse 26 
mouse 0.7 
mouse 2.1 --- ----

Deer Mouse Avian Species Owl 
NOAELe,f Test Speciesd NOAELd,e NOAELe,g 

11.4 - - -
5.29 - - -

0.059 rinQ-necked pheasant 0.18 0.18 
1.06 . - - -
7.94 - - -
1.48 - - -
27.5 - - -
0.74 - - -
2.2 - - ·-

0Body weights (in kg) for the NOAEL conversion are as folloWs: lab mouse, 0.030; lab rat, 0.350; mink, 1.0; oldfield mouse, 0.014 (except where noted). 
dsample et al.-1996. . 
e1n mglkg body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse bOdy weight of 0.0239 kg 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 kg. 
1Body weight: 0.303 kg. 
iBased upon a rat LOAEL of 89 mglkg body weight per day (EPA 2003) and an uncertainty factor of 0.2. 
kBody weight: 0.365 kg. 
1Sims and Overcash 1983. 
mBased upon a subchronic NOAE:L of 175 mglkg/d (EPA 2003) and an uncertainty factor of 0.1. 
"Based upon a subchronic NOAEL of 1,000 mglkg/d (EPA 2003) and an uncertainty factor of 0.1. 
0No data available. Toxicity value based upon NOAEL for bEinzo(a)pyrene. . 
PBased upon NOAEL for bis(2-ethylhexyl)phthalate and the ratio of LD50 values for diethylphlhalate and bis(2-ethylhexyl}phthalate (Micromedex 1998). 
QSased upon a subchtonic NOAEL of 125 mglkg/d (EPA 2003} and an uncertainty factor of 0.1. 
'Based upon NOAEL for pyrene and the ratio of LD50 values for naphthalene and pyrene (Micromedex 1998). 

. 8EPA2003. 
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COPEC 
kg 

LDso 
LOAEL 
mg/kg 
mglkg/d 
NOAEL 
PCB 
SWMU 

table 11 (Concluded) 
'toxicitY Benchmarks for Ecological Receptors at SWMU 96 

= Constituent of potential ecological concern. 
= Kflograrn(s). 
= Acute lethal dose to so percent of the test population. 
= Lowest-obsei'Ved-adverse-effect level 
= Milligram(s) per kilogram. 
= Milligram(s) per kilogram per day. 
= No-observed-adverse-effect level. 
= PolychlOrinated biphenyl. 
=Solid Waste Management Unit. 
= Insufficient toxicity data. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Copper 
Lead 
Mercury (organic)_ 
Mercury (inorqanic) 
Nickel 
Selenium 

Silver 
Thallium 
Vanadium 
Zinc 
Organic 
Acenaphthene 
Acetone 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(o,h,i)pervlene 
Benzo(k)fluoranthene 
Chloroform 
Chrysene 
Dibenzofuran 
Diethylphthalate 
bis(2-Ethylhexyl)phthalate 

Refer to footnotes at end of table. 

Plant HQ .. 

7.5E-1 
1.0E+O 
5.9E-1 
8.1E+1 
6.8E-1 
4.2E-1 
1.9E+0 
8.5E-1 
8.5E-1 
8.7E-1 
8.2E-1 

3.8E+1 
1.6E+0 
2.5E+1 
3.4E+0 

1.7E-2 
-

9.5E-2 
4.4E-1 
1.5E·1 
6.9E·1 
2.4E-1 
2.2E-1 

-
6.4E-1 

-
-
----

Table 18 
HQs for Ecological Receptors at SWMU 96 

Deer Mouse Deer Mouse 
HQ HQ 

(Herbivorous) (Omnivorous) 

5.3E-1 4.7E+0 
1.3E+0 4.5E+0 
8.4E-2 8.7E-2 
1.4E-4 2.5E-4 
9.9E-4 1.7E-3 
1.8E-1 1.2E-1 
1.1 E-1 8.2E-2 
6.4E-1 6.4E-1 
2.9E·3 2.9E-3 
1.1 E-2 1.6E-2 
1.7E-1 2.5E-1 

3.5E-1 2.2E-1 
4.2E-1 9.1E+0 
5.2E-1 1.1 E+1 
1.3E-1 7.7E-2 

5.9E-4 2.7E-2 
1.9E-2 1.1 E-2 
3.1 E-4 2.8E-2 
4.9E-2 1.5E+1 
1.3E-2 5.3E+O 
4.8E-2 2.6E+1 
1.6E-2 8.8E+0 
1.4E-2 8.3E+0 
4.3E-5 1.4E-4 
5.9E-2 2.2E+1 

- -
1.1 E-4 7.3E-4 
2.2E-3 1.6E+O 

----------

Deer Mouse 
HQ 

(Insectivorous) 

8.9E+0 
7.7E+O 
9.1 E-2 
3.5E-4 
2.5E-3 
5.9E-2 
5.8E-2 
6.4E-1 
2.9E-3 
2.1 E-2 
3.3E-1 

9.2E-2 
1.8E+1 
2.1E+1 
2.7E-2 

5.3E-2 
4.5E-3 
5.5E-2 
2.9E+1 
1.1E+1 
5.1E+1 
1.8E+1 
1.7E+1 
2.4E·4 
4.4E+1 

-
1.3E-3 
3.2E+0 

-

Burrowing Owl 
HQ 

3.8E-3 
5.6E-2 
2.9E-3 
2.7E-1 

-
3.7E-3 
5.7E-2 
3.6E+0 
5.1 E-2 
9.7E-4 
5.4E-2 

-
-

1.2E-2 
4.0E-1 

-
-
-
-
-
- I 

-
-
-
-
-
-

8.4E+1 
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Table 18 (Concluded) 
HQs for Ecological Aeceptors at SWMU 96 

······ -· 
Deer Mouse Deer Mouse Deer Mouse 

HQ HQ HQ 
COPEC Plant HQ . {Herbivorous) {Omnivorous}_ (Insectivorous) 

Fluoranthene 8.1 E-1 1.3E-2 2.0E+0 3.9E+0 
Fluorene 1.9E-2 6.7E-4 4.3E-2 8.5E-2 
lndeno(1 ,2,3-cd)pyrene 2.2E-1 1.5E-2 8.2E+0 1.6E+1 
Methylene chloride - 1.2E-3 1.8E-3 2.5E-3 
Naphthalene 1.6E-2 4.3E-3 8.5E-2 1.7E-1 
Total PCBs 9.0E-3 3.1 E-2 1.2E+1 2.5E+1 
(based upon Aroclor-1254)_ 
Phenanthrene 4.5E-1 1.3E-1 1.3E+1 2.6E+1 
Pyrena 1.0E+O 1.9E-2 4.5E+O 9.0E+O 
Tetrachloroethane - 3.7E-4 3.1E-3 5.8E-3 
Toluene 2.0E-4 2.3E-4 2.1 E-3 4.0E-3 
Trichloroethane - 4.7E-4 4.2E-3 7.9E-3 
Xylenes - 5.5E-4 9.5E-3 1.9E-2 

-· 
i Hi• 1.6E+2 4.8E+O __ L __ 1 ;&E~ __ _l_ 3.1E+2 - -- I 
Note: Bold text indicates HQ or HI exceeds unity. 
3The HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazard quotient. 
PCB = Polychlorinated biphenyl. 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Tables 19 and 20 summarize the total of internal and external dose-rate model results for H-3, 
Pu-238, Pu-239 and U-238. The total radiation dose rate to both the deer mouse and 
burrowing owl is predicted to be 2.2E-4 rad/day. The dose rate for the deer mouse and the 
burrowing owl is considerably lower than the benchmark of 0.1 radlday. 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 96. · 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk than to underestimate them. These 
conservative assumptions are used to be more protective of the ecological resources potentially 
affected by the site. Conservatisms incorporated into this risk assessment include the use of 
maximum measured analyte concentrations in soil to evaluate risk, the use of wildlife toxicity 
benchmarks based upon NOAEL values, the incorporation of strict herbivorous andstrict 
insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use of 
1.0 as the area use factor for wildlife receptors regardless of seasonal use or home range size. 
These uncertainties, which are consistent among each of the SWMU-specific ecological risk 
assessments, are 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 
H-3, Pu-238, Pu-239, and U-238 are primarily related to those inherent in the radionuclide
specific data. Radionuclide-dependent data are measured values that have associated errors. 
The dose-rate models used for these calcuh:~tions 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 internal and external exposure to 
radionuclides in soil. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. For some inorganic COPECs, conservatisms in the modeling 
of exposure and risk result in the prediction of risk to ecological receptors when exposed at 
background concentrations. As shown in Table 21, the HQs for plants associated with 
exposure to background concentrations of chromium, vanadium, and zinc are greater than 
unity, as are the HQs for the omnivorous and insectivorous deer mice from exposures to 
background levels of arsenic, barium, thallium, and vanadium. These results indicate that the 
conservative nature of the exposure models and toxicity benchmarks overpredict potential risk 
to these receptors, at least for these COPECs. · 

The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl at 
this site. Because SWMU 96 is approximately 4.5 acres in size and the home range of the 
burrowing owl is 35 acres, an area use factor of approximately 0.13 would be justified for this 
receptor. This is sufficient to reduce the burrowing owl HQ for mercury (organic) from 3.6 to 
0.47 and the HQ for bis(2-ethylhexyl)phthalate from 84 to 1 0.9. 

Another significant source of uncertainty associated with the prediction of ecological risk at this 
site ,is the use of the maximum measured concentrations as the exposure point concentrations. 
This results ·in a conservative exposure scenario that does not necessarily reflect actual site 
conditions. The mean soil concentration of each COPEC, for example, is more likely to be 
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Table 19 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 96 

Maximum 
Concentration Total Dose 

Radionuclide (pCi/g) (radlday) 
H-3 0.175 5.6E-7 
Pu-238 0.934 8.6E-7 
Pu-239 0.18 1.4E-7 
U-238 1.38 2.2E·4 

Total Dose 2.2E-4 

pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 20 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclides.at SWMU 96 

Maximum .. 
Concentration Total Dose 

Radionuclide (])_Ci/g) (radld~iJ) 

H-3 0.175 2.0E~7 

Pu-238 0.934 . 2.0E-6 
Pu-239 . 0.18 3.6Ec7 
U-238 1.38 2.2E-4 

Total Dose 2.2E-4 

pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

11/12/2003 

representative of the average exposure experienced by receptors at this site. It should be 
noted that the 95% UCLs of the mean soil concentrations for arsenic, barium, vanadium, and 
zinc (3.3, 183, 26.1, and 61.5 mg/kg, respectively) are lower than their respective background 
screening values (4.4, 200, 33, and 76 mg/kg, respectively). Because the 95% UCL is a 
conservative estimate of the true mean soil concentration, it is likely that the actual exposures 
to these elements at SWMU 96 are within background levels, and risks from these exposures 
are within the background levels shown in Table 21. · 

For total chromium, lead, mer9ury, silver, and thallium, the 95% UCLs (16.2, 23.5, 0.026, 10.5, 
and 0.64 mg/kg, respectively) also show significantly lower HQs when used as the exposure 
point concentrations. For lead and mercury, all of the HQs are reduced to values less than 
unity when exposure is based upon the 95% UCL. For total chromium and silver, the HQs for 
plants are reduced to 16 and 5.3, respectively. For thallium, the HQ for plants.is reduced to 
less than unity, and the HQs ior the omnivorous and insectivorous deer mice are reduced to 
3.6 and 6.9, respectively. With the exception of the HQ for total chromium exposure in plants, 
these HQs represent a low risk potential to these receptors. 
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It should' be noted from Table 21 that the HQ for chromium exposure in plants to background 
concentrations is also high (HQ = 13). This indicates that the plant toxicity benchmark for 
chromium is highly conservative and probably overestimates the actual risk to plants from 

. exposure to chromium at this site. This could be the result of two factors associated with the 
toxicological studies upon which the benchmark was based. First, in both of the studies 
evaluated by Efroymson et al. (1997) to determine the plant toxicity benchmark for chromium, 
the chromium was freshly added to the soil in a form that is highly available to the plants 
(K2Cr20 7). As a result, the bioavailability of the chromium in the toxicity test is expected to be 
much greater than that found at SWMU 96. Second, in both studies, the chromium added to 
the soil was chromium VI. The concentrations of chromium in the soil at SWMU 96 that result 
in HQs greater than unity are based upon total chromium, which is likely to be dominated by 
chromium Ill. The levels of chromium VI at this site (evaluated separately) did not result in an 
HQ greater than unity for plants. If chromium VI is more toxicto plants than chromium Ill (as is 
the case with animals), the toxicity benchmark based upon chromium VI will overestimate risk 
from total chromium. Further, because only two plant toxicity studies were available, Efroymson 
et al. (1997) placed low confidence on the resulting benchmark. Therefore, it is likely that 
actual risk to plants from chromium at SWMU 96 is significantly overestimated by the HQs 
calculated in this risk assessment because of conservatism and uncertaintiE!S associated with 
the plant toxicity benchmark for this COPEC. 

. . 
For bis(2-ethylhexyl)phthalate, exposure of the omnivorous and insectivorous deer mice to the 
95% UCL concentration (1.2 mg/kg) reduces the HQs to values less than unity. Exposure of 
the burrowing owl to the 95% UCL concentration reduces its HQ to 7 .8. When the area use 
factor of 0.13 is applied to this HQ, it is further reduced to 1.0. Therefore, the predicted risk to 
these. receptors from exposure to bis(2-ethylhexyl)phthalate is accounted for by the 
conservative assumptions used in the initial·calculation of the HQs. 

PCB exposures were based upon total PCBs and risk was conservatively based upon toxicity 
values for Aroclor"1254. Aroclor-specific detections at this site were limited to Aroclor-1254 and 
Aroclor-1260; 95% UCLs for these analytes are 0.023 and 0.036 mg/kg, respectively. Based 
upon these values, the Aroclor-specific HQs for the omnivorous deer mouse are less than unity 
and those for the insectivorous deer mice are 1.6 and 1.9 for Aroclor-1254 Aroclor-1260, 
respectively. Therefore, risk to the deer mouse from PCB exposure at SWMU 96 is considered 
to below. 

For the ten polynuclear aromatic hydrocarbons (PAHs) that showed HQs greater than unity for 
the omnivorous and insectivorous deer mice (i.e., benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, 
indeno(1 ,2,3-cd)pyrene, phenanthrene, and pyrene), exposures to the 95% UCLs (1.07, 0.28, 
2.5, OA5, 0.43, 1.5, 3.0, 0.42; 1.1, and 3.7, respectively) also resulted in significantlylower HQ 
values. In the case of fluoranthene, the HQs for both the omnivorous and insectivorous deer 
mice were reduced to values less than unity. Forbenzo(a)pyrene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, indeno(1 ,2,3-cd)pyrene, and pyrene, the HQs for the omnivorous deer 
mouse was reduced to lower than unity and those for the insectivorous deer mouse were 
reduced to values less than 2. For benzo(a)anthracene, benzo(b)fluoranthene, chrysene, and 
phenanthrene, the HQs for the omnivorous deer mouse ranged from 1.8 to 5.2 when based 
upon the 95% UCL, and those for the insectivorous deer mouse ranged from 3.6 to 10 (the 
highest being for benzo(b)fluoranthene in both cases). It should be noted from Table 17 that 
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table 21 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 96 

COPEC Plant HQ 
Arsenic , 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium (total) 1.3E+1 
Chromium VI NA 
Copper L?E-1 
·Lead 2.2E-1 
Mercury_(oraanic) L?E-1 
Mercury (inoraanic) 1.7E-1 
Nickel 8.5E-1 
Selenium S.OE-1 
Silver 2.5E-1 
Thallium 5.5E-1 
Vanadium 1.7E+1 
Zinc 1.5E+0 

HI a 3.5E+1 

Note: Bold text indicates HQ or HI exceeds unity. 
athe HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazatd quotient, 

Deer Mouse 
HO 

(HerbiVorous) . 
3.1 E-1 
S.OE-1 
2.4E-2 
2.2E-5 

NA 
7.3E-2 
1.2E-2 
1.3E-1 
5.7E-4 
1.1 E-2 
1.0E-1 
2.3E-3 
1.4E-1 
3.4E-1 
5.7E-2 

1.7E+O 

NA = Not applicable (background value not calculated). 
SWMU =Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HO HO 

(Omnivorous) (Insectivorous) 
2.8E+0 5.2E+0 
1.8E+0 3.0E+O 
2.5E-2 2.6E-2 
3.9E-5 5.6E-5 

NA NA 
4.8E-2 2.4E-2 
9.5E-3 6.7E-3 
1.3E-1 1.3E-1 
5.7E-4 5.7E-4 
1.6E-2 2.0E-2 
1.5E-1 2.0E-1 
1.4E-3 6.0E-4 
3.1E+0 6.0E+O . 

7.0E+0 1.4E+1 
3.5E-2 1.2E-2 

1.5E+1 2.8E+1 

• 
Burrowing Owl 

HQ 
2.2E-3 
2.2E-2 
8.1 E-4 
4.3E-2 

NA 
1.5E-3 
6.6E-3 
7.1 E-1 
1.0E-2 
9.4E-4 
3.3E-2 

-
-

7.8E-3 
1.8E-1 

1.0E+0 
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for seve.n of these ten PAHs (benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, indeno(1 ,2,3-cd)pyrene, and phenanthrene), compound
specific toxicity information could not be found, and the toxicity benchmark used to evaluate 
potential risk is conservatively based upon benzo(a)pyrene, which is considered to be among 
the most toxic PAHs. Based upon the reduction of HQs for PAHs to values less than 10 based 
upon the use of the 95% UCLs as exposure point concentrations and the conservative nature of 
the toxicity benchmark values used for most of the PAHs, it is concluded that HOs for these 
compounds shown in Table 18 significantly overestimate the potential for risk to the deer 
mouse, and that the actual potential for risk is likely to be low. 

Based upon this uncertainty analysis, ecological risks at SWMU 96 are expected to be low. 
HOs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions and toxicity benchmarks revealed an overestimation of risk primarily attributed to 
conservatism in the exposure concentrations, in the assumed area use factor, and in the toxicity 
benchmark values used in the HQ calculations for this site. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 96 were estimated through a risk assessment that 
incorporated site-specific information when available. · Initial calculations of HQs indicated a 
potential for risk for nine inorganic and 12 organic COPECs. However, based upon the analysis 
of uncertainties associated with these HQs, the actual potential for risk to ecological receptors 
is expected to be low. This is primarily due to the use of maximum detected values as the 
exposure point concentrations for these HQs. Predicted risks from exposures based upon the 
95% UCL concentrations are significantly lower. For arsenic, barium, vanadium, and zinc, the 
95% UCL concentrations were found to be within the background ranges for these CO PEGs 
and those for lead and thallium were less than the plant toxicity benchmarks for these elements. 
All HC!s based upon the 95% UCLs were less than or equal to 10 and/or were attributable to 
conserVative toxicity benchmarks or (in the case of the burrowing owl) to conservatively 
assumed area use .. Based upon this final analysis, ecological risks associated with SWMU 96 
are expected to be low. 

Vl1.3.7 Risk Assessment Scientific/Management Decision Point 

After potential ecological risks associated with the site have been assessed, a decision is made 
regarding whether the site should be recommended for NFA or whether additional data should 
be collected to assess actual ecological risk at the site more thoroughly. With respect to this 
site, ecological risks are predicted to be low. The scientific/management decision is to 
recommend this sitE) for NFA. 
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EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/12/2003 

Sandia National Laboratories/New Mexico (SNUNM) uses a default set of exposure routes and 
associated default parameter values 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 are invoked for risk assessments unless site-specific 
information suggests other parameter values. Because many SNUNM solid waste 
management units (SWMUs) 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 facilitates the risk assessments and subsequent 
review. 

The default exposure routes and parameter values used 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 will use these default exposure routes and 
parameter values in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base. 
Approximately 240 potential waste and release sites have been· identified where hazardous, 
radiological, ormixedmaterials 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 and the biological resources present. Whefl evaluating 
potential human health risk the current or reasonably foreseeable land use negotiated and 
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following 
references generally document these land uses: Workbook: Future Use Management Area 2 
(DOE eta/. September 1995); Workbook: Future Use Management Atea 1 (DOE et at. October 
1995); Workbook: Future Use Management Areas 3. 4, 5, and 6 (DOE and USAF Januarv 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 1996). Afthis 
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 residentiaLiand-use scenario. Therefore, all three land-use scenarios will be addressed in 
this document. · 

The SNUNM ER Project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989) 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 
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• Ingestion of contaminated fish and shellfish 

• 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) 

• 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 potenti~l 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 is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. ·Additionally, no potential for swimming in surlace 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 

· frorp 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 shellfish 
• · 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 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water ·is also eliminated. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. 
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Table 1 
Exposure Pathways Considered for Various Land-Use scenarios 

Industrial Recreational Residential 
Ingestion of contaminated drinking Ingestion of contaminated Ingestion of contaminated drinking 
water drinking water water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne compounds Inhalation of airborne Inhalation of airborne compounds 
(vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate) 

particulate) 
Dermal contact (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only) soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces . 

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 equation for calculating potential.intakes via these 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 2000) and "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 2000). 
Equations from both documents are based upon the "Risk Assessment Guidance for 
Superfund" (RAGS): Volume 1 (EPA 1989, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of 
Energy (DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 
1993}. The Nuclear Regulatory Commission (NRC} has approved the use of HESRAD for dose 
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal 
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory 
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site 
cleanup regulations. HESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BJOMOVS 
II projects to compare environmental transport models. 

Also shown are the default values SNUNM ER will use in RME risk assessment calculations for 
industrial, recreational, and residential land-use 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 HESRAD Manual (ANL 1993) or by directly 
accessing the HESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
·http://web.ead.anl.gov/resrad/documents/. 
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Generit:Equation for Calculation of Risk Parameter Values 
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The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [TEDE] [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. 

(1) 

For nonradiological constituents of concern (COCs), 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. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
.future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997). 

. . . . . 

. The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 

. cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination, of further action by comparison .of the quantitative estimate with the potentially 
accept~ble risk of 1 E-5 for nonradiological carcinogens. 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 from radioaCtive compounds produces a quantitative estimate of doses 
resulting from the COCs present at the site. This estimated dose is used to calculate an / 
assumed risk. However, this calculated risk is presented for illustration purposes only, not to 
determine compliance with regulations. 

The specific equations used for the individual exposure pathways can be found in HAGS 
(EPA 1989) and are outlined below. The HESHAD Manual (ANL 1993) describes similar 
equations for the calculation of radiological exposures. 

Soil Ingestion 

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion 
can occur from sources such as unwashed hands introducing contaminated soil to food that is 
then eaten. An estimate of intake from ingesting soil will be calculated as follows: 

C *IR*CF*EF*ED J =~s ______________ _ 

s BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1E-6 kg/mg) 
EF =Exposure frequency (days/year) 
ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

It should be noted that it is conservatively assumed that the receptor only ingests soil from the 
contaminated source. 

Soil Inhalation 

A receptor can inhale soil or dust directly by working in the contaminated soil. An estimate of 
intake from inhaling soil will be calculated as follows (EPA August 1997): 

where: 

Cs *IR*EF*ED*(){,por jpEF) 
I =----~------~~~~=-

s BW-*AT 

Is = Intake of contaminant from soil inhalation (mg/kg-day) 
C5 =Chemical concentration in soil (mg/kg) · 
IR =Inhalation rate (cubic meters [m3]/day) 
EF =Exposure frequency (days/year) · 
ED =Exposure duration (years) 
VF ; soil-to-air volatilization factor (m3/kg) 
PEF = particulate emission factor (m3/kg) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposllre is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

a BW*AT 

D8 = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (lE-6 ·kg/mg) 
SA =Skin surface area available for contact (cm2/event) 
AF = Soil to skin adherence factor (mg/cm2) 

ABS= Absorption factor (unitless) 
EF = Exposure frequency .(events/year) 
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· E;D =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

11/12/2003 

A receptor can ingest water by drinking it or through using household water for cooking. An 
estimate of intake from ingesting water will be calculated as follows (EPA August 1997): 

where: 

C *IR*EF*ED 
I = ---"'w'--------

w BW*AT 

lw =Intake of contaminant from water ingestion (mg/kg/day) 
Gw = Chemical concentration in water (mg/liter [L]) 
IR =Ingestion rate (Uday) · 
EF =Exposure frequency(days/year) 
ED =Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Inhalation 

The amount of a constituent taken· into the. body via exposure to volatilization from showering or 
other household water uses will be 'evaluated using the concentration of the constituent in the 
water source (EPA 1991 and 1 992). An estimate of intake from volatile inhalation from 
groundwater will be calculated as follows (EPA 1991 ): · 

where: 

C *K*IR. *EF*ED I = w I 

w BW*AT 

lw = Intake of volatile in water from inhalation (mg/kg/day) 
Cw = Chemical concentration in water (mg/L) 
K =volatilization factor (0 . .5 Um3) · 
IR; = Inhalation rate (m3/day) 
EF =Exposure frequency (days/year) 
ED =Exposure duration (years) 
BW =Body weight (kg) 
AT =Averaging time {period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and otherhousehold uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1 x10·5 and with a 
molecular weight .of 200 grams/mole or less (EPA 1991 ). 

Tables 2 and 3 show the default parameter values suggested for use by SNUNM at SWMUs, 
based .upon the selected land-use scenarios for nonradiological and radiological COCs, 

AU11-03/W P/SNL03:rs5382.doc A-68 840858.01 11/1210311:11 AM 



RISK ASSESSMENT FOR SWMU 96 11112/2003 

respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particular site has no 
unusual characteristics that contradict the default assumptions. For sites for which the 
assumptions are not valid, the parameter values will be modified and documented. 

Summary 

SNUNM will use the described default exposure routes and parameter values 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 
NMED has requested this scenario to be considered to provide perspective of the risk under the 
more restrictive land-use scenario. 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 tor institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance arid supplemented by information from other government 
sources. 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. 
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Table2 
Default Nonradiological Exposure Parameter Values for Various land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Exposure Frequency (day/yr) 2508 .1> 52 wk/yr)8 ·b 35Q8·b 
Exposure Duration (yr) 25a,b,c 30B,b,C 3Q8•b,c 

70a,b,c 70 Adulta,b,c 70 Adulta,b,c 

Body WeiQht (kQ) 15 Childa,b,c 15 Childa,b,c 

Avemging Time (days) 
for Carcinogenic Compounds 25,5soa.b 25,5508 ·b 25,55QB,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125a,b 10,9508 •b 10,9soa.b 

(= ED x 365 day/yr) 
Soil Ingestion Pathway . 

Ingestion Rate (mg/day) 100B,b 200 Childa,b 200 Childa,b 
1 00 Adulta,b 1 00 Adult a,b 

Inhalation Pathway 
15 Child8 10 Child8 . 

Inhalation Hate (m3Jdi:!Y) 20a,b 30Adult8 20 Adult" 
. Volatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 

Particulate Emission Factor (m3Jkg) 1.36E98 1.36E98 1.36E98 

Water lngestion Pathway 
2.48 2.48 2.48 

lng_estion Rate (liter/day) 
Dermal -Pathway 

0.2 Child8 0.2 Child8 

Skin Adherence Factor (mg/cm2) 0.28 0.07 Adult8 0.07 Adult8 

Exposed Surface Area for Soil/Dust 2,800 Child8 2,800 Child8 

(cm2/day) 3,3008 5,700 Adult8 5, 700 Adult8 

Skin Adsorption Factor Chemical Specific Chemical SIJecific Chemical Specific 

8Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
cExposure Factors Handbook {EPA August 1997). 
ED =Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s). 
mg = Milligram{s). 
NA =Not available. 
wk =Week(s). 
yr = Vear(s). 

. 
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Table 3 
Default Radiological Exposure Parameter Values for Various Land-Use scenarios 

,Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
4 hr/wk for 52 w_k/yr EXQ_osure Frequency 2so day/'jr 

Exposure Duration (yr) 25a,b 3oa.b 

Body Weight (kg) 70 Adult3 ·b 70Adulta,b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 1 00 mg/dayc 
Averaging Time (days) 

(= 30 yr x 365 day/yr) 10,950d 10,950d 

Inhalation Pathway . 

Inhalation Rate (m3Jyr) 7,300d,e L 1Q,950" 
Mass Loading for Inhalation g/m3 I 1.36 E-5d 1.36 E-5d 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/Y!} NA NA 
Fraction Ingested NA NA 

•Risk Assessment Guidance for Superfund, Vol.1, Part B (EPA 1991) . 
bExposure Factors Handbook (EPA August 1997). 
0EPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
•SNUNM (February 1998). 
EPA = U.S. Environmental Protection Agency. 
g :::Gram(s) 
hr = Hour(s). 
kg =Kilogram(s). 
m = Meter(s). 
mg =Milligram(s). 
NA =Not applicable. 
wk = Week(s). 
yr = Year(s). 
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. 

365 dav/vr 
3Q3·b 

70Adulta,b 

1 00 mgldayc 

10,95Qd 

j_ 7,300d·• 
1.36 E-Sd 

16.5C 

101.6b .. 
0.25b,d 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 
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For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern (COGs) for initial risk calculation. If the maximum concentrations 
produce risk above New Mexico Environment Department (NMED) guidelines, conservatism 
with this approach is evaluated and, if appropriate, a more realistic approach is applied. When 
the site has been adequately characterized, an estimate of the mean concentration of the 
COGs is more representative of actual site conditions. The NMED has proposed the use of the 
95% upper confidence limit (UCL) of the mean to represent average concentrations at a site 
(NMED December 2000}. The 95% UCL is calculated according to NMED guidance (Tharp 
June 2002) using the U.S. Environmental Protection Agency ProUCL program (EPA April 
2002). Attached are the outputs from that program and the calculated UCLs used in the risk 
analysis. 
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Mean-·············-···-···········--······--················ ·-······-············--·r····a·:c>a71·a·oa93o7T·····--·······-········ 
-·--·--·-·············-··········-·-·········-······-··- ·····-··········-······+···-········-····--····----·····+··-··-··--·······-
Median i 0.005i 
siail<i·a·i{i''Deviat:i~n-··=~=--···--·-·:= =:=:·-------·---~:::::=.3i .. 2s3-o4Q6s3r···----················· 
Variance l 0.06402958724! --·····-·······-····-···-··············-························ ............................................................................................. . 
Coefficient of Variation i 2.902485333i 
§.~-;.~"i.~~:.~:.~.·::~.--~:::.~:.~.·-·:.·::.~:.-:.·.-.-.~.-.-.-.·.-.-_~ _·:::.·.-::::_·.-_·_·.-.~-~::.~::r::.·.·-~:.-:i~~i~i~:i~~c.~-~.-=-·-~-~.-~.-.-.-:_ 

' ' 
Lilliefors TeSt Statisitic --------------- l 0.43154535811 
t:iiiie"iors .. s%·-c·iiiicai""'./aiue--················-······-·--··-·--r····a:o6233s74246r······ .............. .. 
__ , ..................................................................................................................................... + ......................... . 

P..!!!~}1.Q!:N.!?.r.m~J..~t~_%. __ §!9r.!!fl~.~g~J-~Y.~!L ....................................... L ..................... . 
~!!_not Log!!_ormai:_I!:Y. Non:Q!!.!:_all)~.tr!~ ':IQ.l,. _____ . ______ ~_ .. __ _ 

~~~~:~-~~;~f.:~~:~:-::::~~!~-:-Y~~::~~~~-~·~!:~~::~~E:~!.~~~~~~i~~3:.~t:::~::·:::·::~::-::::.~: 
~~~~~§j~~~±~;~~t;~t..i~~~=~~~ 
=···--·-············-··~-=----~·~%.~ti.Qn:P.~.r~-~-~~2j)Qb:~=~-==~~=·~······-t=~.~.-.~.-.~~~-
CLT i 0.11646547021 
~--~~~~~,r.~_::·_~::::.:~:~--~_:·:.::::·.::·_::·_·_·.::·_·_:-_:·_·_:·_-_:-.- :_::~_·_·_·_::·:_:::·.·.·.·-~.·_:·.r_::·.::!~~-fi§.§"Qi~i~r-~:~.~:~::·.::·_::·_-_·_-_ 
Standard !?.~otstra_P._ ________ .. ___ -------------- ! ______ 0.1158866596 L----------
~~~~~t~:.{Mean ... Std) ........................... ·--·------····1---·---.. ~J-!~~~~~~~~1--·----·················· 
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General Statistics 

. 

SWMU 96 ·~. HH i 
+-"-"-~-----~---·---··--r-----------t-----

~%.~~i~i~~~~~~~~~:~::~~-:~:~I:i.~~i.~::~:~·:i.·::.t~~~~:.~~:~~~:.~~~i~~I~:::::-:::~:=~-=~ 
Minimum ! ----·----.\.-.-- 0.0025! 
Maximum l ! 4.24! 
•-•••••o.•o•-•••••••••••-••••••••••-••••o.••••••-•••••••-•••!••••••-•••••••••••••••••t••••••••••••••-••ooooooooaooo-oooooooooooono•t•••••••--••••ooooooooo 

Mean i i 0.1107920792! . 
--··---•-••••••••••••••••••-•••••o•uooooonooooooooo•••••t•••••••••••••noooooooooo;•••••••••-•••••••ouoooo--•-•••-•--•:-•-•••-•uouoooo--o• 

Median i i 0.005! 
········-·············"'''''''''''''"'''''''''''''''''''''''''''''"''''''''''''''''''''''''¥·················-·····························+·······-········ .. ······ 
Standard Dt:!viation ·------L---··---l--- 0.4403244946! 
Variance i i 0.1938856605! 

~~:.~~~~~~~~:~~~~~~~:~·_:.-. .-~----:.:~r:.~::.-:--~:-~~::·:~·~_.-...... F~~--~~-::::.:-~:-:-~:~~j~t~iE~:.~~~:.~:.-~:-~=-: 
Lilliefors Test StatisitiC---···--·-·-·-·-·-1---- 0.46123496351 
••••••••••••••••••••••••••••••••••••••••••••-•••••••••••••••••••••••••••••••••••••••••••••••+••··••••••••••••••••••••o•uoooooooooooooooooooo+•••••••••••••••••••••••• 

Lilliefors 5% CrHical Value i 0.06233874246! 
!?..~!~.:~~Q~:.-~.i?.!!D.~.!:.~i:~.%.::§.!.9f.Wf!·~-~-~I~Y.~I.:·.~.-.~.:-.-.~_-_-_-_~.-.~:.·.·_-_:~.-_-_-_-_-_:·.:~.~-~·-·_-_-r.-.~.-.·_-_-_::·.:·_-_-_:·_-_-_:·.~.-. 
~- nqt!::.<?.9nO'!!!al: I11.!-!9n~P-arametri_g..Y9.!:.._. __ · ! -·---

~::.~~·.-::.~;:~:.-::::::.-.~::::::.~.§J.~&.jJf.:~----~-~~-~.!i.!!!Jg:.f.~.Q~.~(Pi~~i~.:~.~.~--~::~·:.~.=L:.~.~--:~·:::::::.-~·-~ 
Student's-t i i 0.1619874398! .................................................................... , ......................... :·································-···············:······ .. ················· 

~-~1~.~~-~~~·bi·~~~~~~~~:-~~r.~~~-~--~~~1.~:·:~~-t~~i..~.i~~eet.-.-::::.~:.~~=~= 
Modified-t . ! i 0.1647028292! ............................................................................................. +········----··············--····················+··· ..................... . 
--·-----··-~. ----·-··~:-·-····----_i-······----------~-----·--·-·-· 
cL:f······················ .. ~~l~~--~!?.~.:.P..~f.r.!!!~*t~ .. !:!.9.!~---···········a·:16.175·1·4923·1························· 
-···-······· .. ······--····················--··········--.. ·······!""'""""""""'''"''"''"" ................................... ~.--.................................. . 

· Jackknife i i 0.1619874398! .................................................................... ? ......................... : ........................... _ ...................... !·········---------····--· 
StandarQ .. Bo_C?l~tf!!.P ________ ...... _.;.._ .... -.. ·-···--·~----··· 0.1625032506 !--·-··-···-··-·-

~~~~~~~~:.(~iean·:·std)·········· .. l·······················+··············Q£~1l:~-~~~~t·-······················ 
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General Statistics 

• ~:~~~==:~.~~--=~~==:==:=.=-~:.=.~-=: ...... :.~l-·························-···········-·······-····1··············~-= 
§.':!!TI.IT!!!!Y. .. §~~-~!.~l~.!9!. ................ + ....................... t~~-!}.?.Q{!9!l.1:!9.f.!!.!!!!!~.!}~ .. - ···············-········ 
N!!ffi.~f. .. Qf.§~.~P.!.~~---····················l························· ............................................. ?9.?. ························· 
Minimum I 0.0025 
Maximum-·-----------------··----r·----~- 3.88 
................................................................ -.. ·-t························· ............................. - ....•...... -................................. . 
Mean i 0.1060668317 
r~iieCi"iii·ii-············--·--·---·--·--···--··················r···--·················· ......................................... o~oos ·-c-·····--·-··-··--
······················-·-············································-=-···········-········································································-··················· 
standard Deviation i 0.4246118214 

Y.!!.~.!!.~.~~-~==:=~:.:==~:::::==~:.:=::r.===:~.=== -=~:.=~:.=: ...... 9.:~.~.9.?..~?..1~!!~ -======· 
Coefficient of Variation i . 4.003247902 ··--··································-······-·····················+························· ············-····-··············--········--·· ··········--····-······· 
§~~~!)-~-~~ ............................................... !. .............................................. ..7..-.~H.H!.~J~H ......................... . 

~I!!i.~i?.~_:fi~I.§!~!i~~i.~~-:-.~~::.~~-·:.~.~~::::.~.=:~.=~-·:.== ==~-=-·-~:.=9.,~~I~?..?..t~~ ~.: ..................... . 
b!!.!!~fQ.~.P-~ .. 9.!:!!.\~J . .Y..!!J.~.~---····--················-----·-- .................. Q.,Q~.?.~.~-~1~?.~.!? ........................ .. 
!?..!!1~--~C?.t.r::i.Q.f.~~-! .. !!L?.~J?.!g~!f!~.~-~~--~~Y.~! .............................................................................. . 

i~~~·~i;;~~~{~~~~~~~~~==~~ 
·----------·-·--·--·--·-·;;;-r--·--.... - ...................... __ j_ _______ .......... ______ !·---........ _, 
................................... )~§J.~ .. '=-!_g_~.JA$.~~~~J9.f..l.~~~!}.~.~L ..................................................... . 

• =~z;~~~~~~~~f~~t~:~~~ 
~-~-!*-~!!.i.f.~ ................................................ \ ......................... J. ................... .QJ.~~-1.~.?.~?.:!.~ ........................ . 
_St~_9~~~--80C?.1Str~e._ ______ , ___ ) __ ...... - .. -, ...... j ................... J!: 1565197 434 ___ , ___ .... .. 
~!?.C?.!~.f~P.:-!. ........................................... L.. ...................... ~ .................... Q,?.9.~:!.9.g?..1§.L ....................... . 
Chebyshev (Mean Std) ! i 0.236291481 
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General Statistics 

SWMU ge::.HH J 
==---~--''-------'------+-- ·-----------!----

! 
•n•••n•••••••••••••••••••••••••-•••-••••••••••••••••••••-••••••••y••••••••••••oa••••••••••• ••••••••••••••••••••••••••••••••••••••••-.o•••-•••n••••-••'t"•••••••ao••••••••••••••• 

§!!m.!!l .. ~!Y ... ~!!'!!!.~!~.fQ.L ............... ! ......... -............. ).1JQ~~~{1.,~.~:.t!,!!)PY.!~~-!L .... ! ........................ . 
N!!!!!.~! .. CJ.f..§!'!!!!P.!~~---···················.l.······················+······················-························--·~Q~L .................... . 
Minimum i , 0.003335! 
Maximum · ··--r-----··1-·--·-· 3.971 ·-Mean ........................................................ "i"' .................................................... c;:·1·a·ss2oo6ai!········-···· .. ···· .. ·· 
"M~~!~n:::.·.~-~-·::::::.~:,·::::.·.·::::::.·.·.~-~.-.-.-.-.~.-.-:.·:.·:.·:.r.·:::::.~.-.-.-.~:.-:.·:::::: ·::::.·:::::.·::.~.-.-.~:.·.-.-.-~.-.-:.·::.~:.-:.·.~:.-.~:::.9..:.9.9.~r.·.~-~.-.-.-.·:.-.·~.-.-.~.~:.-. 

~~~:n~= .. ~-~:~.:~~~~~=-=:.= ..... 1....==~.-.~t ..... ~.~:. .............. ~.Q:~;_;_:..~:~~-~L ................... .. 
Coefficient of Variation i ~ 3.991463066 i 

::-~~::~:::::::~~=:::=:==:=::====:::::E=:::::::=:::~:=:. ·:::=:::::===:::.·::::=~-;~-~.§ii.i9.tE:=::::::::::::::= 
Lilliefors Test Statisitic 0.4614425458 i t::iii'ie1Cir5 .. s% .. c.riii'C8i'\/ailie ................................... l .......................... o-:t)6.233874246T ....................... . 
·····--····-·······-·············-·························································· ··············--···-·-·······-······-·-··-·········-+·········-···-······ 
P..?.!~ .. .QQ.t.N!?.!!TI~.! .. ?.L§.%. ... §!9D.!f!~n~ .. ~~Y.~!... ......................................................... ...! ........................ . 
~ta not Lognor!!!!'IJ~.I!YJiQ!l.:P-ara.l!'etri.!Ud~L -·--·-·-·--------f---... 

i.i~~==~~~~~O!J!~~~~~~~~~~t==~~ 
...................................... ~P..w~ .. l:!f.bJ~\~l!!.~~-9 .. f.CJ.!..~

1
.~~~.Q~~l ........................................ ! ........................ . 

~91!!~~.9::f.!::I. ................................... ..l ..................................................... .Q.,:!.?..Q§.~.~-~.t~L ...................... . 
Modified-t i 0.1570781124! 

~==:~~-·:::.=·:.·:::::::::.=ii1.~~:.~~~-~;.~:~i.~~~~i.ii§E:.::=:~.==::.~:.·:.·::.~:.·.:::.~::.·~:.·.·-~---=·:.·::.F==~-=:-~:.~:.::.~ 
CLT · i 0.1542646745! 
~~-~-~i.~.!f.~.'.'.'.'.'.'.'.'.'.":::::::::::::::::::::::::::::::::.·:.·:I.'.'.'.'.'.'.'.'.'~.'.:·:::::.~::. ·.:·.~.-.~::::::.~::::.~:.·:::::.9.~3I11~9..?.§ffL~.'.'.'.'.'.'.:·::::.:·:::::: 
~l)darr!_~~.Q!_~r~e. ___ __J _____ ............ _ ---··-------9~~537063551 ~ -·-·-·-
~~Q~.~.!!!P.::L ......................................... .L .................................................... Q .. J.Y.!.?.~~?.~.~~.L ..................... .. 
Chebyshev (Mean, Std) i 0.2346933762! 
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General Statistics 

• i~iii~~=i~~-:=i~~~~~i=~ 
Minimum . ·------)···-·---··--·l---·-···------·0.000125 __ 
Maximum · ! i 0.101 ··································································t·························:···················································· ········-·············· 
Mean ! ! 0.004435179372 
••••••-•••••••···-···-····••••·•••••••••••••••••••••••··•·••·•·o.:•••·•·•··••••••••••••••••Y·••••••·•••••············-·-••••••••••••••••••••• •••••·-··-·•-•··•·••·· 

Median ! i 0.0023 
~iiin·ii·ii-rcCPiYi~!iQ.~:::~=:::~~~:::::r::::::::::::::::::::::r~:~=··a:oo9§:.4.ii36~41·:z :::~:::~::::~_::·~:=· 
Variance i ! -9.293670312E-005 -······················································· .......... :-························+··························-············-·&0 ....... ···········~············· 
Coefficient of Variation ! i 2.173614098 
•••••••-•••••••••••••···•··•··•··•••••n•••••••••••••••··•·••••••t••••••••···••••••••••••••r-·•••••••••••••••-•••·•••••••u•-••••·•••••••••• ••••••••••••••-••••••••• 

Skewness ! i 6.448045699 

i~;;;:~;~~:;~~:~~;.~!~J~i~.:--~~~~:::_~:::.:~~~-:.:.::.:.~_T_::: .. :.:.:~_:::~_:;:;;~_~;.;.;~;: ::~::: ... :::::: .. :::::::: 
!::l!U~f.Qf~.§.!~ .. f.!:!ti.~LY..~!.!!.~ ............................... .l. .............. 9.:.9.?.~~~Q~.1~-~?. ......................... . 
P..~!!'!: .. r:!P.t.!':'!Q.!:I!I.!l.!.:~t?.%.J?.ig!l!f!~n.~J~Y.~L ...................................................................... . 
g~!.?... no.LhP.9n2!!"atJ:ry_~.Q.':I.:P2.r8..1}!~tri~.YC"'--·-·------ --------·-·-·· 

;;~~:.~-~~i~::~----:--::~~--~~~~-::~:~~:-~~1~~~)--~~----~~-E~:i:-~:~~i.~:i.i~~~ii.i. :--::-.::::-:~----:~-~:-----:~ 
: 

~~~!~it~~~~~ 
CL T i i 0.005497042295 
~~-~~~rr~.r.~:~_::·:.:·.:::·.:::~·-:·.:·.::::::::::::·:.::·.:·:.::r:·.~:::::·.-.-.::~·-::·_·:.r·:.:::::::·.~.Q_;Q.Q.§.§§i~~-i~.~~ ::::·.::::·.::·.-.-:.-:.:::·::.-. 
§!!=!nda_rd B~tstr~---··-···-···---~-----·-·····-····-1-----.9 .OQ549176254! -·-······-·-·-······ 
~P.P.t~t~~r:t.L ...................................... L ...................... .L ........... Q,QQ~.QR.~-~-?..t~l?.L ...................... . 
Chebyshev (Mean, St!j) i i 0.007249139892 
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General Statistics 

• ~w;;:~~~=~~~=~~.:--1=== 
.tl!:!!!!.~!..Qf . .§~mP.!.~.~---·········································· ................ ?..Q?.L ............. ·-······ 
Minimum · l 0.114! ---.---·--·----·--------.--------:--- . --
Ma>umum ! 7.51! 

M.~i~.~.:~.~~~~-=-~~-~---~.-~:.-.:·~-·.:~~~~-·.:·.::~.:~.=:1~-=·.-~:~.:·.·.~-~-~--~~-- .:·~.?..~~-~-~-qi~I:·~~.:-~:·~--~--~--~--=~ 
Median i 2.86! 
•••••••••••••ooouo .. ••••••••••••••••••••••••••••••••••••••••••••+••••••••••••••••••••••••••••••••••••••••••-••••o;oooo.oooooo .. oooooou•••• 

Standard Deviation ! 0.984224! 
Variance l 0.968697! ··································································:······················-· ................................... -............... . 
Coefficient of Variation i 0.34619! 
••••••••••-••••••••••••••••••••••••••••••••••••••••••oooooo•o•ut•••••oo .. ooooooooooooooo oooooooo• .. ·--·--•••:-•••-••••-•ooooooooo 

Skewness i 0.581814i ······-···-··············································································· ·························~·······-··············· i r.-:-------------------------------------····--------==t-----------
Lilliefors Test Statisitic 0.057909! ..................................................................................................................... ;··· .................... .. 
Lilliefors 5% Critical Value 0.061581! ................................................................................. - ................................................ _ ....... . 

~:~~~~~~~b~-c~~--~!~~1~~~~=~~-l~tudeni;s:i! ...................... .. 
······································1··········-·······································L. ...................... ~ ....................... . 
·············-··············'·J~?. ~ .. Y9..~ .. {f.!~~!:!m.l!:l.9 .. !'!Q]!!!:!~! . .!?..~J!!l .. L ....................... . 
:=~~~:::-==·········-==~:·····:··==-~=:=:::~: :=:?. ... ~.§-~~~~L~=:~~::=::=· 
................................. ~~ .. Y..9..~ .. {f.!~j!,!m~!:! .. !Qr..~.~~~[l.~~L, ........................ . 

Standard Bootstrae.._ _____ -t--.------ 2.956554! . __ 

~~~~~fe~··cM·a·;;r;···si<i}·········+······················· ···H~~-~~~·l························· 

Page 1 



General Statistics 

:, ~' 

SWMU 96 .::HH -----· ----1-----+-----t 

~~~~i.~t.~~:~~~:~:~:::::==:F:::.:~:::.::::::.~~::.~J~:~:~~~~iE=~::::~~::~~~ 
Minimum i i 46.6i 
Maximum ·-r- i . __ __:..;5""o"'-9t-i ___ , 
·-••-•••••~••••oooooooooooo••-••••••••••••••••oooooo••••o••••:•••••••••••••••oooooooo••taooooooooo--•••-•ooo•t•••noooooooooooooooo•••• 

Mean . i i 148.4855 i 
···----···-·-···-···-·····-···-········-·····-·-··t-········-··-··-·-··:····-·······-·-·---~---··-··-···-· .. ·· 
Median i i 142! 
.... _ ............................................................. ! .. ·······················t························t···· ................... .. 
Standard Deviation ____ _L _______ i 67.47874! 
Variance t i 4553.381 i 
,_,.,,,,,_,,,,,_,,,,,,,,,,, ... ,,.,,,,,,,,,,,,,,,,,,,,,,,,, •• ,,.,,.+••••••••••••·••••••••••••r••••••n••••••••••••••oo:•••••n••••n•••••••••••• 

Coefficient of Variation i i 0.454447! ·---··---·-· .. ·-·-.. ···-··--·-·······-······-·:··-·····--········-··r·--····-·-·--t···--··-····-·-·-· 
Skewness i i 1.50654! 
................................................................... o\ ••••••••••••••••••••••••• :-························:·-······-~·-············ 

Lilliefors Test Statisitic·-·--··---··----fo.11-o:-4c-9:-c:-8+-l·-·---i 
··········································································-·················1-························+···········-············ 
Lilliefors 5% Critical Value i 0.061581 i 

P..?.iiD"!iii-L9.®~ii(.~~::§.fii~:!f!·~-~~::.h~Y.ic:::.~:-~-~:-~-~-~::r:::~:::.~:-~~-~:::::::. 
Data not Lo_gnormal: Trt Non:Qaral'!'_etric,.-=U.::C:.::L:___.._i -----1 

' .......................................... '1""''"""'"""'''''''"''"·----··-·····----······--i ......................... :; ........................ . 

-··----······----·--·----·--··----~-~.Lr.!! .. Y..9.!:: .. ~-~~~-!I!!.mtJ:-!P.p.!!.~.tQ~J!l.4 .................... -... 
Student's-t i i 159.48181 

=~===:~=·····.::::~~=-·--···====::····-~·-·····-~~==::r::==·····== 
................................... ~-~-L~ .. Y.f.!::JA..~i~-~~-9J!?E.§~~~!.!~~L ......................... . 
A91~-~~-9::91I. ................................. l..-.................. --! .. .1!?.9.;~~t!.! ... ----··--··---·--··· 
Modified-t i . i 159.5637! ............................................................................................. y .................................................. . 
. i : : 

~: ......................... ~~l~ .. NQ.I)_:!i.~r~!!!-~1~-~:!J.Q.~----===::=t===::= 
CLT i i 159.3963! 
··----···-···--·!"'""'"-'""''"'"'"''"""'"""'''"''"'~····--·--.. ··--·--···-··t-·--···-··----···-t-···-----·-··-·--·· 
Jackknife i ! 159.4818! 

~~Q~;:~~~~-:~~~~:.:::.~:-~:=-~-~r:::::::::.:.:·_::_~::::u:;.~;_;:.;~r:::::~::::::::::::::. 
Chebys_hev (Mean, S!d) i i 195.15141 
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General Statistics 

SWMU 96··HH j--~-~-·j_-----:-----+---·-

~~~~~=~-=E~~~~= 
Minimum i i 0.0155i 
Maximum ·--·-·-------r--·-·--·, 76.4i 

M~-~ii::::~:::::.~:~:~::.·::.·::::::::::.·:.·:::.·:::::.~.-~--~-·:::::r::::::::.~:::.·:::::~·:I3.~~9-~9.iC=:::.~::::::::::. 
Median i l 0.12! ........................................................................... ~·························~······-·················~························ 
Standard Deviation i i 6.207768i 
Variance ----------- i i 38.53638! 

9..~~!ii~!i~(QfY~.-a.~iiQn::::::.·:::::::~.·-~::.r::.-::.-.-::.-:::.-.-.-.-.-~::r:Ii~1~ir::.-.-.=.-~~~.-.-.-~.-.-
Skewness ! i 9.758751 i ...................................................................................................... 1·····-···················r················· .. ····· 

Lilliefors Test StatiSitic ----·--r 1-·0.468614! ---
...................................... ·-·····················································.·······:············ .. ·····-· .. ·•························ 
Lilliefors 5% Critical Value i 0.061581! -·············-········-···································-···············-··············-···4·······-·-···-···········-··-·-········-···· 
!?..~1!:! .. !!2t~.!?.f.l:TI!:!.L~L~.~---~!9D.!f.l~D~ .. ~~Y.~! ... .L ....................... L..-.................. . 
r!?.~ta niJ.t.hQ_gnorJ!l_~!: T_ry_ NQ!!:P-!!@_III_etric uq_~----L------

·~------~--------~--~~-----------------~--------~-------~-------§~Ir.;:.-.\J~b~.{f.;.i~-~~_"f~·ii":.~.-~-}.m~D?.~i~fL~------~~--~~-----~~-~----Student's-t i ! 2.072419! 
••••••••••••••o•onoooo••••••00•••••••••••••••••oO"""'"""""'"""""""""'""".'"""""""'"""""''"""""""t"""""""""""""""'"""""""":"'""'"""""""",""""'"""" 

i.~~~=~~~~~t'~~~t~Wif~=~ 
-----··· .. . . . --
·······-··································~~.l.~ .. NQ.!!:P.~~~.!!.!~t~t~:.\:!.~b ....................... L ..................... . 
CLT l i 2.06455! ·······-·-·····-···········-·········-································:········---····----···--:·····--·-·---········-.(-···--·--·····--·--·-·· 
Jackknife ! i 2.072419! 

~~~~.:.:~r~!.~~:~:--~~-~.:=:~~-~~~:-=:-~~~~~:~.F~~~::~:~-~~::::~~~11~{-~;;t.1F~.=:~~:~~::~~~:-~ 
Chebyshev (Mean, Std) l ! 5.35387! 
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General Statistics 

SWMU 96 -·:ECO _L ____ . .......c'-----+------+----

§!!ffi.miiJ:.§i~ij~i9iti?.i:::::::::.·.·~.·~·:::J:~·:::~.-~::::::.~=:. ·~.;!:Q_gj_~i.i~§9J:~.~::::~:~::::::::: 
N~!:!!~f...Qf..~~.mP.!.~~ ............................ ! .................................................... ~.~-! ........................ . 
Minimum ------·-·----L--------_ 0.00075 i ·--··-·--··-
Maximum · 1 0.1961 
••-ooooo-o•o•••-••••••ooooouooooooooooooooooooo•••••••••••••••••••••••+•••••••••••••••u••••••oo oooooooooooooooooooooooooooooo••+••ooooooooOooooooooooooo 

Mean 1 0.020915306i 
iied,..-~---------T----·-

1
-o:o,..l ____ _ 

-·······························-········································,\-························· ························-·······+························ 
Standard Deviation 1 0.033849031 i 

Y.~.~-~.!!.~ ................................. ~.~~.~=~~ .... 1. .......................... 9.,9..Q.tH§.?..§.?..L ....................... . 
Coefficient of Variation 1 1.6183856561 ... , ____ .. ____________________________ ,,, ••••••.••••••••••••••••••• + ... ·-··················· ········-···-·-···-·-·--··+·-···--········-··· 
Skewness 1 3.3288638231 ...................................................................................................................................... :-...................... .. 

1:-:----.-·--·----··-·-·-·--·······---··-·--·-·-··-·--·-·---__j_ _____ _ 
Lilliefors Test Statisitic 1 0.4072807721 

~~:~~~:~~~~;~-~~~~~!.~~:~:;i~~~~I~:~~i~~: -:~~:-~~~~~~~~:~~~[:~:.-:~-:~::-~:.:::·:· 
~~.~: .. :.~~:~~:~=~:~.r~=~~~=:~~.:~:=~~:~~.:=r~ ....... =:=~·=:.t===:~.~~= 

. ·--·····-··-·······················--~§. ~&. .. Y9.!:· .. !t.~.~!!).!~.9 .. NQ~r:!!}~! . .Q.~!~L.-..l ....................... . 
§.t~Q~~f~1 .................. :········~=~=~:=::··i··::=:::::===~~=~:·Q.~§~~~?..;M., ........ ~···:····:= 
.......... ; ............................... ~~~ .. Y..9.h.J6Q.i~~~q.fQf..~j.~~~~.~~~L .... J ....................... . 

M.~~:.~~f.=~=:~::.·.~:::··~:~----.:·.:·.·=:=::=~:::~:~=~:~::=:~· ·:~~~~~!~~~·:t~:=:~:.-.-::.·:::~: 
cl:f ................................. ~.§.!~ .. ~Q!}~.P..~If-!!)·~1!!~.Yg\i:-ci265395i:i2·1························· 
........ - .................... - .......................................... of-................................... - ........................................... . 

Jackknife i 0.0265937341 
§:iailCiar<i·:~~i>i~i~ii::::~~:::~::::::~:::::::::c:::=::~~~::~:::: ~Q;:Qi62i9.?j·a·r·~~::~:~:::~::::::: 
~~~~~~fie~··(M.eaii···s1Ci)···················t························· .. g.~~~·~·~·~~~~if-······················· · 

' 
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General Statistics 

·~i~~~i~~~~~==~ 
Maximum · I l 7.51 Mean·····························································T·······················r·i·1s7767 ························· 
············-····-······················-·······-········-················,·····-···-··············+····-···-···-········· ··---·-··············· 
Median I l . 3.13 
sian<i·ii-i-Ci"i:ie~iai"ioil·····························--~·························r·····:;·:ci·34os ........................ . 
valiance··-·-····-··········-------·-t----· ! 1.069321 ----· 

~~:!~~:.~~::~~-:~~~~-~i~~-:-~---~:-:-~---~-.. --_.-_._.::--1~:~:~~:.~:-.-=:~:::r~~!I~t.~r::-::.~:~-:~-~~:--:~:~~ 
Lillietors-i"est-statisitic···-··--·--···-··r-····-······-···--f· o. os3815 -··-·-----
hi.i.W~f~.~----§.~j~_-~i[~f\(~j-~_~_-_-_-_-_-_-_-_-_-_-_-_-_-_-t_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-I_-_-_-_-_-~_q_;gi~_f:_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~_-_-_-_-_-_ 
!?..!!1~.-~r~ .. N!>.r:m~! .. ~t?..~ .. §!gn!.~~-~-~-~--~-~Y.~L .. L ............................................... . 
_R~CO~!'fi-~_9~Q .. \:1.9:,J9 ... ~~-~----·····1_ _______ ) Stl!~flf~j ·-·····-··-··--· 

i~~~i~:==-~=~~~~~-~1·~~~1~~~;} = ==-=== 
~---=~.-:.~:.-:.·:.~:.~.--=-.-:.~~-~_-_-_-_:~~?.1~{:.Q:g~Gt;_~l~~!i~f.".f2r=~~~~~-~-~1-~ ~--~_-_-_-_~~_-_-_-_-:.~.--~_-_-_-
h~i!:i.~!~~-:.9.bi. ......................................... .J ........................ L ... ~.,~~~9.-~ ......................... . 
M!>.Q!f.l~~-:L .................................................. L ...................... , .. }:.3..3..~Q~~ ........................ . 

• . ~ii;~i;~_.::::~:~:::~~:::~~~~~~~~:.~:.~:~f~=~~~~~~f:i~:~~~ii :~:~::~:::~--~:::~--
...................................................................................................... .;. ................................................. . 
Sta!l_~!!l~.Q!>tstr~e._ __________ ~------L----·-- ! 3.334476 ···--·---
!?.2!>.~~!.~P.::L ............................................... L ................... , .. .!3:.~1.t~~-?. ....................... .. 
Chebyshev (Mean Std) I i 3.611899 
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General Statistics 

SWMU 96 - ECO i . 1 i i 

!;~~~~~l~=i~~~:~~~;~~ 
Maximum i 7.9i 
·······························~··············-........................................................................................................ .,. ........................ . 
Mean i 0.32021 i ···········-················-···············--·-····· .. ············ ·························+········-················ .. ····························: .. ··-·-·······-··--
Median i 0.082! ....................................................................... ·························:············-···········-·····························..,.···-····················· 
St.!!n~!li!I_P._~Lf!I.!!.Q.Il __________ ····------L--- 1.206180293! 
Variance i 1.4548709i 

~~~-~~~t=~=f~~:¥~~~ 

• 

Lilliefors Test Statisitic i 0.4677917987i 

g~I:~~~~~~~~l·~~!.~~~~:~:i.~~-~i~~i~~~~F:.-:::~:-~::~:::~:-:~::-:::::-:.-~:~:~~·~~~:~~·F:::.~::-:.::-:.-::~:.-:~:-: 
!.?!l!!!.!lQth9Jl!!.9!.!n.~J~.I!YJi9.!!:P-§ra!Il!l1!i.9_yc~-----.... --.. ·----.. ·-·+·-·-.. ---.. -
·········································································-······················· ... ···················································· .. ·=························· 

• 

§i.~~-~~!:.~j:·.·.:·.:·.:::~--~~~-~.~~·:.~:~-.~.:{~r-~-~J.~~·:.~~~r-=::·.:~=~-=o.;~~~.§1?.·?.~4.?t.·.:::·.::::·.::·.:·_·.:·.::::· 

~~j~-~:~~=~i~~:!.~~-~~~~~?~1~~~~~::~~~]~~:~~~~~~~iii.~-i.~~~iF::.~~~~~~:~:·:~ 
=Q~,n~!H.:~::::=:==~-~::~=~~:~--~=::·=::~.=:=~:J:::::~::::::~~::::~~§§~~==::==::L::::~~:::::~::~::· 
. ................................. ~!.:.~.L~ .. ~.2!!:P.~.r~~xn~tr:!P. .. ~.9J,, .......... -........................................ .L ...................... . 
CLT i 0.55661699311 
J:~.g-~~~-~i~::::.:·:::.:·:.:·::::::::.~:::.~:::::::::::::::::::: :::::::::::::::::::::::.·:r.~::::::::::::::::3i.~~§-~.§~'?.?.·~:1?.r.·::::::::::::::::::::::: 
Standard J?.Q.Qt~r!!P.. _______ .. ___ ... -·-·-.... ·--~l-.. ----·-·.Q,_§62157.1763L .. _ .. ______ .. 
!?.QQt~E!!P.:".L .................................... : ..... .~-........................ L. .................... J.:.1.~~1.~.?..9..?.Jl ........................ . 
Cheb shev Mean, Std ! i 1.073469352! 
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General Statistics 

'• ,{ 

SWMU 96 -'ECO ___ j_ _____ l --
-···-···································································r·························f······················-··-············· ··········-···········-
l?.!!ffi!!t~!Y .. l?.!~.!!.gl~.f!?.L .. _ ...... -............................... l~~X!~Q(~)P.Y.!!!!!~ .... -····-·····-·····--
~!!!!!.~LQfJ?.~.!!!P.!~~---······················· ...................... -.l···············-··············J.QQ ················-···-·· 

~'-'M;:;;in:.:.:i.:.:.m:.=u::.:.m,__ __________ ·---·-----\...-. 0.001 
Maximum ! 2.73 ··-···-·········-·····-·············································· ·····················--··+··················· .. ············-····· .......................... . 
Mean i 0.133262 
M.~~,i~~:.·.·:.·:::.~.~-·::.~::.·:~_·:.·:.·.·::.·:.·::.~_·:.·.·-~_·:::.·.·::::.· :.·::.~:.·.·.·.·:.·:.·.·::::.·::::r.·::.~--~~::.·:.·.·-~-~:.~:::.·§:9.~?. .. ~:-~·:.·:::.·~--~_·::.·~-~:. 
Standard Deviation· ·---______ _J__ 0.3343613613 
Variance i 0.11179752 coefficieili.oi\'8.iiaiiail···················· ·······················--r··········2·:sa9·as2s-s3 ························· 
••o••••-•••-.--•••-••••••-••oooooouo .. oooooooouooooooooooooooo ••••••••-•••-•••••-•-+-••••-•••-••••--·--••--•-••-• •-••-•-•-••••••••-• 

Skewness ! 5.531412479 
-···················=~~==~==~=~=~~~=~·-··· =~~=~~===~I········································ ........................ . 
!::!!!!.~fQ~ . .I~~!..~t~~!~.iJJP. ................. :J ........................ L. .... Q:.~~Y.~.~~-~.§.9~. ···········-············ 
Lilliefors 5% Critical Value i 0.0886 
R.~~~.-:.~2i":~i?.!iriiC.~f.~~-_--~!ii.~!f!~.~-~-.h.~YiCI."::::::::::::.~.~-_-.~_-:.-:::::.~.-.~.~-~.-.-.-. ·::::.~:::.~·.-.-.~-~-----~--
~!a not !::Qgno_J!!l_~t.I!Y.Jolon~~rametrj~ Ufl ··---··-·---·-'· ·---·--· 
••••••••••••••••••••••••-•••••••••••••••••••••v•••••••••••n••••••••••••••••••••••••••••••••••••••i••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••: 

~~-!-~~~:~.!:~~::.-.-:=~==~=-L;=-~:=--~---~2~~~~;~~~r-~~-j~~:.i.?~~9~~~: ~:.-::.-:~:~:---~----==: 
·····································---~-§.Lr.~ .. !:-!.9.!:: .. <A~~~!!.~~~..f!?.L§~~~n.~~>.... ........................................ . 

~~M:.:.~[=~:.-:.~:.-::.-::.-:.-::.-:.-.~.-:.-.-:.-:.-:.-.-:.-.-:.-.-:.-: .-:::.-.-::.-.-.-:·:.-.-:.-:.-.-:.-::.1~.-::.-.-~:9;iti~:~i.~.~-L:.-::.-:.-.~.-.-.-::.-::.-:.-.-:. 
! 

cc:r-·····-~=-··:···:~ ......... ~F.EY.~ .. ~Q!)_:R:?.rj~!!!~T~~Q~(~~-·a:·~~~~~~~49~ ................... ~~-
···--···-····-····················-·····-························· oooo•o•••••••••••••••••-+•n••••-•••••••••-••••--••o-ooooooo '''''""''""''""'''''''''' 

~~~J:~iiCii~~i>~·=::::=:::~::::· =::~=~::~=:=::L···~·~l!!~-~~~~~~ ··············~~~~= 
~~;il~~t~~-(Meail···sl!i)·················T·······················t·······a~~~~~~li~~- ························· 
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General Statistics 

• =-~""~F~-~--:=7_:::=::::1====--==-= 
?~!:!).Q}~!Y. .. §!~!!.~.i.~.!l?.~ .............. +························i-~~!!~.Q.{I?)J).~.Q!~!!t~~!!~ .. ······-······-··-····· 
~i~~~L~.~.mP.J.~~---···················j························+-····························a:·ao·1~-~~ ························· 

• 

----·-·---·--·----·--···· ··-··---··--..-----·--------'"~ --·-·---
Maximum 1 12.4 ···································································-r················-······:········································································-···· 
Mean 1 ! 0.51489295 
M-~~x~·~:::.·.·.:·.·.·.:·.·.-.:~::.·.·:.·.:·.·:.·.·:.·.:·.-.:~.·-·:::.·.:·.·.·.·.·:.·:.r.·.·.·:.·.~.::·.·.·.·.·:.·.·.·.·.::·:.r·.:::·.~-·.::·.·.·.·:.·.:·.::·.·.·.·~·-·:.::~::.~.~Q~Q-~~- ::·.·.·.::~.·-·:.·:::.·.~---·.·.::: 
Standard Deviation .....-..i ! 2.017100031 

Sr.~.~-~.!!~===:===:==···········l··~:======-=1==···············~-'~-~~?.~-~l?. ·····-·-·······:=== 
~~:~~~~!_QtY.~.~-~!!.Q!! ....... -·······f·························l···-······-···········s·1~~{!i~~ ···-···-··-···--·· 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••~•••••••••••••••••••••oooo.j.oo•••••••••••••••••••ooouo .... o•••••••••••••••••••• •••••••••••••••••••••••n 

h!!!i.~tQ!ii~s!:§t~{!.~(ti.~ ..... =:::=:~.=:-==::====:::::i ..... ==········Qx~§§~?.~.Q~~- :::===~::= 
Lilliefors 5% Critical Value ! 0.0886 ···············--·························-···························-············-······· ... ···············································-··· ·················-···-
!?..!l!~.!!l?.~ .. r:-1.9.~~.!..!1L~.%. .. §Jg!}if!~.(l.~ .. ~.~Y.~! ............................................................................ . 
Q.~~..!!.t?!.!:.Q9nol}!lai.:_.!.!:Y._~pn-[>ar!l_!!letric _ug_!-_ __ . -·----·-·-·· ______ _ 

~~~-i~~fi.i.i·:::::-:::~~~~:r.~::-~:~·~::~~t~-~~:,~~:~~:~r~~::~-:~~:~~:~i~ii.~:~/:~·:.:::::::::::::~:~:::
~~i~~!~.~§z.t.-.-:.-.. ~-~-~--~----=~~~~r~~~!~~1~~=~==-~:.ii~~~~§.ft ::~:~:=::.-::.-.-=_. ........ 
Modified-t ! i 1.00886561 
..................................................................... l ......................... :·············································································· 

~~1:~:::::::::.-::::.-::=:::~!~~~~~~~~f~~~~~~:~:~:::::=:::::=i~i.~i~~~:i.~ -:~::::::~:~::::::=:: 
~~-~-~~(l.(f~ ............................................... 

1

1 ......................... L ................ 9.,~~t~.?..?..~~~z ........................ . 
§.~nd~.!~H~oQ!~J.~L~---··-· ··-······-~-----...L··-····-··--Q .98~151 I~26 ······-·-······-······ 
~~~~~~~~-·ir~;-e·a·ii·:·sid}·············· ·························l······················gf:~~~~~i}:·i························· 
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General Statistics 

SWMU 96 ~·E;gQJ _______ _L ___ +-·-·-·----·-- -----

~i!i!iiT.i~ii~.i~.li~~ji?.!:~~~--~~~~.-.-.-.-::I::::=::::::::::~:::::. --~~~i.~liiii5J;.iiiiile. ·:::=:::::~~:=:=:.= 
~!:!m.~.~f..P.f..~~-!I!P.!~~---··················) ............................................................... .1.9..9. ........................ . 
Minimum ! 0.0025 
Maximum -------·-·-r---· 4.24 
····-·······-··-····-···········································+························ ···································-········· -···················· ... 
Mean i 0.18218 

~~,~~~~-~i;;~~:~::=~:.-:.·:=:=:=:E==:::::.-~:.-.-.~~:- =:-~:.-.-.-.-~.-:-~~:~:--~r~ ::.~.--·_·.-.-:::.-.-.~.-.-.~.-.-.-.-. 
Variance i 0.3697634622 coefficieili.C>f'vii.iiaiiC>il·-············r······················ .. ················3:i37so76oi -······················· 
·-·-·-······-······--···-·-·-···-·-··-········-·······+············-···-······ ·-······-·-···-··-······-··--·- ···--···-·-----~-

§.~-~~!:1.~.~---···············-··························.L ........................................... §.:~~:!.~9.~:?. ························· 
------···--··--·----···--··--- ·---------·+--·---~ 
~l!!l~!Q~ . .I~~!..~t~!!~.m.~ ............................................ ............ .Q.,~~~-~.?.1~~?.~ ........................ . 
b!!.~~f.Q.~.~%. .. f.r.!!.i.~!..:-{.~!.!!.~................................... . .............................. Q,.Q.!!.~~ ...................... .. 
!?..~!~ .. !:!9.!.1:-!!?.!TI.\~.! .. ~!..§.~~---§!sn!f.l~.~g~--~~Y.~!... .................................................................... . 

~~~:!ifi~~~ 
~~~~~=~=--=+3--=~~~~:~~== 
ci:f ............................ ~§..t~ .. t-!QD.~.P-~.fr!I!.~!r.!9..Y9.~ ............ c;:·2:a22oos·sai ........................ . 
·-···-·············--·-·--····--·······--·············· .. ········+······················-· ······-···--···················-··--······· ·········-·-····-····· 
Jackknife i 0.2831453404 

~1::~::~~~~~~::::.::_:~_::.-~:~::::.J~::.:_~:::~~: .. ~=:::. ~:_::~::::.~:-~~~:~:~:!.:~r::::.:::::.:::::::::::: 
Chebyshev (Mean, Std) 1 0.4472367068 · 
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General Statistics 

SWMU96i i i ,_-__ ____......._ ________ . _______________ --+---

:~t.~:i~tJ.~~~~~!.~~:~~:--~·:.·:~~-:--:.::.:~:.·]·~~-~~! .. ~~~-~~~--~~~-~-~~~~~:.~!.~~~E:~:.~-:~~--.. :~·:.·:.~~-
Minimum · ! 0.0035i 
Maximum ----. --r·-----· 12.8i 
··-·········································-·-····························:····················································--···-···-t· ......................... . 
Mean · · i 0.311189i 
M~~1~.ii·.~-~.-.-.-.~.-.~.-.-.-.·:::.~:.-.·.-.-.-.~:.-:::::::::.·:.·::.·.~:.-:.·:::::.J·:.·::::::::::::::~·-~::.·:::::::::::::.~.-.~.~-~-Q.::Q.~:iz§.r:::::::,~:.-.~.-.-.-.-.~.-.-. 
Standard Deviation i 1.421963183i 
Variance --·---!-----·· 2.021979294! 
•••••••••oooo .. ooooo•••••••••••••••ooooo•O••••o••••••••••••••••••••••••••••••+•••••••••••••••••••••••••••••••••••-••ooooooo•OoooO&oooooooouo-:••••••••••••••••••••••••• 

Coefficient of Variation i 4.569451951 i ·······-··-··-······-············-·········-····················-······:····-······-····----···-········-····--·-·----··t--············---·· 
Skewness ! 7.535354535i 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• J ................................................................... r························ 
!-----------------------~--···-· ~ 
Lilliefors Test Statisitic i 0.4636079162i ............................................................................. :··········································· ........................ ,. ........................ . 
Lilliefors 5% Critical Value ! 0.0886i 
!?..~~!i.:.n.·9.1:~.!?.iiijif.~f.~~-.-§·i9.~Xfi·~-~~~-.-.~.~Y.:~i·.~::::~·-~-~:::.·.:·::::::::.~::::.:=~::.:·::::r::::~·::::::::.~.-.~:.:·:. 
Data l!.q!.J,~__gno_!!!l_!!l: 1!Y.. N~!Ua~~r!9_l.L9_~-----·-----}------·-·--

~i~~~~~~t~Q~:iii~ii~f=~=~ 
-~---------...~---....... --~-----·------ ---~~-----~-~ 

~~~~~~~~~~±~;~~~?at~~~=-=-=-~ 
:: ......... ~?.:.?..:.~.-~.Q~~P.~f.irDif~~--~9.,!:: ... ~=~~~~-=~--~~~=:====t~~~--~---=: 
CLT · i 0.5898886623! ·············································································:·························································-·······t····················-··· 
Jackknife i 0.5933372459! ............................................................................. t·············································-·····················t·······--················ 
~!lda!!!)3oQ!_stra_e _____ ·-··-····-··-i--·-·-·······--·____Q21§5638437 ~---·---·· 
!?..QQ!~E~P.:-.t: ................................................. .L ................................ .J.:~~~~.?..?..~~~J ........................ . 
Chebyshev (Mean, Std) i 1.199204723i 
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General Statistics 

•i~~~~~~=f~=~l~:~~==~ 
Minimum ! ! 0.0051 

M~~!m.i!~.~-~-~:.=.=:.~::.~:.~.~:::.~.~-~T-=-~:.~:.~::. ... L. ................... -H,.~.L ....... : .............. . 
Mean ! i 0.62655! 

~~~~;~ .... ~~~;~~:-·::~:~::=::~:::::]:~=_._._._._._._._.~==T:~~~~~~~t~~~~r-·-·.-_·_·_·.-.:·.·:.-.-.·==: 
Variance i i 5.465771423! 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••:•••••••••••••••••••••••••:••••••••••••••••••••••••••••••••••+•oaoo~ .. ••••••••••••••• 

Coefficient of Variation i i 3.73138446! 
•••-•••••••-••••••••••••••••••••••••••••••••••-••••••••••••••••••••••t••••••••••••••••••••••••t••••••••-••••••-ouon•-•-••••;••••••••••••-oooooouou 

Skewness l i 4.9269724461 ···································································································r···-·····························t························· 

Liili.efors.re5t statisitic-··-·-··---r···---·--·· lo.4227768375l -----

g~}:~~~~~~~g~{i~~~¥1~¥~-~~;~~-~~-::~i.i~~}~-::~.::::::~:~:~~~~~~f:~-:-::·~::::-::~.:::.:~:-: 
==:~.~~~~--~~~~:~==~~:.·~=---~~~-~-~-=~::.~~~~--===:.~::.·~-~------~:~~~~~1~.-:.~::::~--~-~---~~:.: 
~~~~:~~~:~~::::~~~::~~~~~~:.~::~~~::~:~~~~~-~;~~·j:~~~~~~?~t::-~=-~--:--::·:=: 
~~~~~~£~~1~~-t~~~ 
............................... ~ ......... ~§!.l%. .. NQ~~P.~t~m.~~f.i.~.Y9..!:-................................ L.. ..................... . 
CLT i . i 1.170426622! ··········-··········-············································-··-+·············-··········-}················-·-··········-·;--··-·········-····--· 
Jackknife i i 1.179370871 ! 

-~~Qt~;:~~~::~~~~-~-~-:~ __ ::_~-~~-~:~_.~:_i::::.~:::~::.-.~:::.~JJ~~t~~;~~:~.~-L::.·::.~:_:~~~---=-
Cheb shev Mean Std i ! 2.952730068! 
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General Statistics 

SWMU 96 ~ ECO i : i-=..::=c.=...:::o=...;:=::=.....;._ ____ _,_ _____ i __________ -+-·--

§~:ffi~_j!J::§i~ii~l~)Qr:::::.·:::::~:r::::.~::::::::::::~:Ji~.~-~~P.ii:~.~;!ij:()i~ii~J:::::~·~-~=~:=:: 
-~!!IT!.~L9.L~~.!I!P.!.~~---·················) ......................... j .................................................. JQ.Q.~ ....................... . 
Minimum _____________ j_ _______ .\ 0.""0.::.03=,3::.:3"'5+i ____ 

1 
Maximum i i 3.97i 
••••••-••-•••••••••-•••••••••••••oo-•••••••••••••onooooooo•••••f'•••••••••••••••••••••••••>•••••••••••••••••••-••.o•••••o•••••o•o•o•o•ooooo•oooouoo•i-•••••••••••••••-••••••• 

Mean i i 0.17141175! 'Me<i'i8il ................................................... T ........................ r ............................................ o.:os2T ___ ............... .. 
........... -....................................................... .;. ........................ .;. ........................................................... .;. ....................... . 
Standard D_evE~tion --.. -1-.. --.--L .. -----·- 0.5811861309! __ 
Variance i i . 0.3377773188! 
c~efficieirt.~i'\iiiiiaiioii ............... T ........................ : ............................. i'39os851.31T ...................... .. 
··--•••··-····--••••·•·•-•••••••···••••••••••·•••·••••·•••••••o(o•••••••••••••••-•••••••Y••••••••-•••••-••••••••••••••••••-·•·-·•--··-••••••+••••••••••·-··-·••••• 

Skewness i i 5.430495078! ............................................................................................... t············--·············--············--······--·········: ........................ . 
: : 

Lilliefors Test Statlsitic·-·-------1 ....... -.... 0.4701157502; ·---
··-··········u·························u--············u···················--··············4···--···········--·········································+············--···--···-· 
Lilliefors 5% Critical Value i . 0.0886! 

~fi~::iii?.i~.i?.iiii~i:~f~.~:.-.~:i9'~'!fi'~-~-~·.-.~~Y.~'i.:·.-.-::.-.-.-.·:.-.-:.-:::::.:·.-.-.-.... :.-.-.-.-:.-.-.-.-:.·:.-.-~·.-:.-:.·:::.~.·.-:.T.'.'.'.':.':.'.':.'.':.·::.-.-.-:.-.·.-.-
ata not !,;Q_gnormat.If.Y.~on-~!~'!!.E!tri~ ,U~L-.... -·-·----·-.. ---~·-·---.. ·---·-

:~::·.~.~:.=::·.::·.:::~.::::·.:::·.:::·~~J.r.~.:·Q9.:~.:i.A~~ffi.!~:9.:f.!i?~~T.P.~!~L=~-::=·:.~.=::·.=:·~·.:·.::::::t.:::::·:.:·:.:·.:·.'.'.~.:·.:·.' 
Student's-t i i 0.2679113601 i 

·:::::::.~:.=:.~:.=~~:.::::;:;:;:;;::~;.~~~~i~:i.~~~~~ai.~~~i~~ ... ::.~~~~~~===::::::::::E~.=~:::::::.::.~~ 
A~iY.~~.~:f.!::I. ... _ ............................... ~ ......................... i ............................. Q,.~_QQ?.~?.Q.~.~ .. ~ ....................... .. 
Modified-t i i 0.2731715742! ................................................................................................ ~ ........................................................... .(. ....................... . 

: i 

........ -........ =:==·:.·.=~§.Ir.~ ... ~9.!:!;.P..'~r~!I!.~!ii~.Y.9.~ .... =.=::=:.:=:===:::==1==::=:== 
CLT i i 0.2670083616! ···-········-·--································-·········--·····+·--··············--····-.}············----·········--······-···-··············-···<-······················· 
Jackknife i ! 0.2679113601 i 

~~.~}~~~~~~~:~:::::.=~-~-::::::.J .. ~~-:~::.:_.: .... :: .. ~.1~.~~=~~:-~:~~-~:::.~.~;~.;;.~~~~H~:::~~:~~ .. ~::.~~ 
Chebvshev\(Mean;Std) i · · ! 0.4247449112! 
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General Statistics 

• ~;;8.~-~~.~;~~-·ior ...... :.~:.=.~-~:.=.=: .. ~Leaii·-·······-·=: .... ~===· 
................. ti. ...................................... ·-······1·························:·-······-···-···-··- ---·······-··--
~i*f~;-f.§!!!I1P.!~~---··················· ············-···········1··············2~~- ························· 

. !~~~~=~~~~j[~~~~~~~~i 
Standard Deviation ! 13.09567 ·-----·······--··-·····--··-·-·· --··---·--···------·---
Variance ! 171.4966 ·····································································f··············································-·· ························· 

~f:.$.~~~::::!-::~~-~:~::.1::::~::::::::.·::::::: ::::.·::.~::::::::.~::::J:.J~~:~l~.~- .~:::::.~:::::::::::.~:~ 
:-::::-.--·-·--···-··--·-----····-·--··--·---·--·L--c.:-'-·---·--
Lilliefors Test Statisitic ! 0.296472 
L:iiliii.iar5··so;.;··c;·~ii<:ai··v~i~a·································r .. ·····o:oa73 ·······-················ 
·····-··········-·-·· .. ············· .. ·····································-··············· .... ·······-······-···-··· ·········-············ 
!?..?.1!!.n!?.tN9.f.l!!!!!..?.1.P.~ .. §l9!Jlfl~n~ .. I,.~Y.~! ................................................ . 
pata not L09.1J..Q.I!!!?.!: T.!Y NC?.'!:P.?.Eall!etri_~_I,J..Q_I,_ ____ -·--

i 

·:::::.~:::::::.·::::.·::::::::~·:::::§~Ir.;.~_Q:§:!,36i~~ii)XD.9::~:i?.~~Tg_~iif ::.~::~:::::.:·:::::::::: 
Student's-t · I i 13.68009 ·······························································································t·················-······· ························· 

: 

i~ft~~t1~<::.:~~~~:.~:.=.~---F~=-~:.~.~-=~-ti!~!=~-~-=:.=:.~·-~: 
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General Statistics 

SWMU 96.ECO i i i i 

§~~!i!!!~:~::§!~.ij~-~::r.~~=~=~~=I~~-~~:::::~=:~t.M~r~i.~:~.L==~:::~::::::. 
N!:!!!!.~r.P.L~~mP.!.~~ ............................... \ ......................... 1 ............... J.~:n ....................... . 
Minimum i i 0.001125! 

1!.!!:.:.:.:.:.!=':.:...··-···------·-···-···-·--·--·-"'-···-·-··--··-···~ . ~-----·-
Maximum i i 0.254i 
••••••••o.•••-•••••••••••••-•••••••••••••••••••••••••••••••••••••••n•••••~•••••••••••••••••·••••••o}••••••-•••u•••-•••••••:•••••••••-•••••••••••••• 

Mean i i 0.016715! 
•••--••--••••••••••-••••••u•••••••••••••••-••••••••-•••••••••••••••:••••••••.o•-•-•••-••••~•••••••-••n-ooo-•••-t•••-•••••••••-•••-•0• 

Median ! i 0.0136! 
slan·ii-~n:i-·oe~iaiion--·--··························--r·······················ra:o2443"sr--······----······--··· 
Variance ·-----· ___ i _____ fo.ooo597i 
.............................................................................. : ..................................................... ~····-·················· 
Coefficient of Variation i i 1.461863 i ····-······-····-··-·············------·································+······················-+· .. ··· .. ·-~· .. ·--···:······--·· ............. . 
Skewness i i 7.443659! 

====~~~=~~~~==~~~~~~~~~~~~~~=~~~~~~~:=~~=~=~~~-·-·c~==··---·~t~~~~~==~= 
Lilliefors Test Statisitic i i 0.261731 i 
............................................................................. 1-·· .. ····--··--·····------~------·--····---·-···--:------··------------·--·· 

Lilliefors 5% Critical Value i i 0.07862! 
P..?.~i:.~·2i~.!?_rrij_~x.-.?.T~~-:-§:!Ll"~·~fl~.~-~-.1~Y.i.c:::r:::::::.:·.:·:.:·:::::.·:::r::::::::.-.~.-.-:~.-.-:.~.-. 
~!!.~!::.Q.gno_~.?.tiiY __ No..!J~para!!Jetd~ UQL---·---.i----····-·--·--
.......... ~ ......................................... ~ .................................................. J ... u.·~·--···----~ ...... L ...................... .. 
............................................. g?.].~ .. Y..9..kfA~!:!!:!!.iD.9 .. ~.Q!!!}!!! .. !?..~!~l..! .................... -.. . 
Student's-t i ! 0.020308! 

;.j;~~=~:~~,~;~;~e~~1:.r~~~:~~;~ 
Modified-t i i 0.020547 i 

:::::::::::::::::::::::::::~:~~~=:~:=:~i[~~~~:i.~i.~i.;.~~~i:.~~E~:~~:~=~:~I::::.~~:~:_:~~:~:::::.: 
CLT i i 0.020282i ............................................................................. +········--·----·--···--·-}-·----·--· .. ···-··-···:········· .. ···--········· 
Jackknife i i 0.020308! .............................................................................. : ......................... ~ .......................... t ...................... .. 
Sta'!Q_!!rd Bq_q!_~!.~P. .... __________________ L_ ______________ .L_Q.020311 l----·---
!?.~Qt~~t~P::L ...................... , .......................... l ........................ J...Q.,Q~~?.-~.~.L ....................... 1 . 

Chebyshev (Mean, Std) ! · ! 0.026166i 
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General Statistics 

.. 
SWMU 96 ·~ ECO 1 

~~~:~~~~=~E~~~~~iE==: 
Minimum ! ! 0.004335! 
Maximum , , 18.8! 
oooo--.o-••-••••-•oOooOOoooooooooo•o•-•oooooOO•••••••••••••••••:••••ooooooouoooooooooo•o:•••--•••••••••••••••••-t-••nooooooooo-oooooo 

M~.!!!L ................................................. ..l ....... - .............. 1 ... 9~?.~~~.?..! ..... - ..... ~ .... -.. . 
Median . ! l 0.082! 
•••••~•••-• .. •••••-••••••••••o•ono••••••••••••••••-••••••••••••~•••••••••••••••••••••••••:•••••••••••••••••••••••••""•••••••• .. •••••••••-••• 

Standard Deviation ! !_:2:::.:..9,-.::8::::2:.::04..!.:5=4!----1 
Variance · ----l ---·-! 8.892591 i 
0&-·········--··················································-t-···············-········~···················-····:·······-······-·····-· 
Coefficient of Variation ! ! 3.977721 i . -----··-···--·-··---·-··············-·············:·················-······;·-········-·-·····--·t·-····-···~-----···-
Skewness i ! 5.086417i ....................................................... ~~:=~:::::::::::~:::::::~:::J:::::::=::::::=J::::::::=~.:::=~~ 
Lilliefors Test Statisitic · 1 0.4376291 
........................................................................................................................ 1" ....................... . 

Lilliefors 5% Critical Value i 0.08861 
·P..~i~:.D.~i~.9.fi1i~.i':.~f.~~:.·§Iii'riif!·~.~.~·.·.~~·Y.·;.!.~.·:.·:.·:::.·:.·.·:.·:.·.~.·.T·.·::.~.·:.·:.~.·.~:.·.·:.·.~.·: 
Data not Lognormal: T.!Y._.Non-param.etr:J.c. ug_ __ l ___ _ 

~.~~~.:~::::::.:~:·.:~.:::::::·.::~.~r~:.Iif·b·.~~.i~~ml.Q·ri:~:Qim.~J.:P.i~~iL.::::::~.-.:~:·.::::·.~.· 
Student's-t ! i 1.4548231 
..................................................................... 1 ......................... 1 .................... ~]~== 
................................... ~~.l~ ... Y.9.!:J6~i.~.~.~~ .. f.Q!..~~~~!!~~1.., ........................ . 
t:~i~§!~~.:9.!::L ................................ l ........................ l ... 1.:H~~.1.~.L.. .................. .. 
Modified-t 1 1 1.4801 03! 

~~~~~~.·~~.·~~~~~~~~.~.·~~~~.·~~~~~.·~.·.·~.~~;.~~.-.~.~.~~i.~.ri~:.~~.~i.~.~~~·~.·~.:~:.·:.·:.·.·.:~:~:.:r:.=·.:·~:.· .. ·.~:::~:.·. 
CLT 1 i 1.443414! 
---······-·····---·--·-···--·----·----···--···--·--···--·--·:·----······--·----------~-------···---··--·-----+··--·-·-·---·------· 
Jackknife ! i 1.454823 1 .................................................................... .;. .......................... ~ ......................... 1·~·------- ............. .. 
Standard Bootstrap -··-··--l-... - ........... L-..1.43919! _____ _ 
!;!QQ!~.r~P.::t. ....................................... .L ...................... .L .... ~=~§:!.!?.L .................... . 
Chebvshev (Mean, Stg) ! i 3.716784! 
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General statistics 

SWMU 96, ECO ! ______ _,_ ____ . +------+-----
; 

·············-···········-····-···················································-········· ........................ ~---··-···-············· 
§.'!'!J.IT!~f.Y ... ~!!.!!~.L~f!?.f.. ............. ~ ......................... I.~.~!!~I!!!L~~-----·-············-
!"!!!!!!.~LQf.§.!!.!!!P.!.~~---···············) ............................................ ~§.+ ........................ . 
Minimum i 0,095! 1="=='------------·---·--·1·--·---·-·- --· . ---
Maximum i 1.64i ···················-··············································+························· ··········-·· .. ···················-··-·········· 
Mean 1 0.4468681 ·Ma<i'i&'il ................................................... : ....................................... o~2731·----·---.. ··---
siaildii·id-o!i;;i8iioii ...................... r ....................... ·-a:424529T' ..................... .. 
Variance ··-··--·-y 0.180225! coefficilifii'.oi'\'iiiiaiioil .............. ! ............................. o~9soiio9r ..................... . 
--ooooo••--•••n••••••-••-••••••••••••-••••••-n••••••••+••••••••••••-••••••••••• ••••-••-••·--·-=-•••--•-••••••-•••• 

Skewness · ! 1.185191! ······························································································ ........................ ,;. ........................ . 
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General Statistics 

SWMU 96:~-ECO 
~~~~~~~~--~------t---------t-------~.-------4 

~~~:.~t~~:~!~~~:~~~~~~~~~~~~~~~~~-:.~~:.-:·[·:~:~-:~:~~~~J~~~~~~=~i.i.t==~~:.~~~~-:~~ 
~Lmu!!!_ ______ , _________ , ____ ..)_, _____ J.___ 10.7! 
Maximum i i 168! ···················-·································:···················-····: .. ···········-······ .. ···:·························-c-················ .. ······ 
Mean i i i 35.40211 i ··········-·---···-·······················································+-······················.,.··-···-·-·····-·-········-···---·-········ 
Median i i 30i 
si&~·<i·a~.Q.~iat'~~ii·-----·~:~=~=~~:~:~~--T··==:~:~==:r:::::i~sss7C=~:::~:~:~~ 
Variance i i 653.6051! . 
······························································-·················<~-·························>················ .. ························-· .. ···· 
Coefficient of Variation i i 0.722152! ----···--······-···························································:·················-··-···:···-·--·-············+·········----······· 
Skewness i i 3.011483! 
·····-···························-·····---~-~=~=~==~~~==1····-·······---··-·--···r· .. ···············-····r··················-····· 
Lilliefors Test Statisitic i ! 0.266639! ................................................................................ :·························:······-············-···+·········-············· 
Lilliefors 5% Critical Value i i 0.090902! 
R.~i~-_-D.P.i~N~.!!ri~.L~~f§.~.-.§I9-~.!f!~.~-~~-.C.~Y.~·i.'.·.:·.·.:·.·.r.·~---·.:·.~---~---·.·.:~.--:·.:·.·r·.·.·.·.::·.·.:·.·~~-:·.~~---·.:·.· 
~at!!_~IQ!,,hQ_gno_f!D~t. Try_~_on:P-ara~~tri2J!91~---··-------L-----·--· 

~--~----~~~-~-~----~~~--~--~.-.-.-.·~--~~~-~---~~~~--~--~~--~-~.r~.:-_Q·£·~~--t~k-~~!riG:Hi?:~iL!?..~i~~L~--~~~:-~~~~~-:·.~--~~~~~ 
Student's-t i i 41.60986! . 

==~~===~==~~~==~~~~~==~~~=r~~~~=~=~~~~~~r~=~=~==~~1==~=~=~~~~= 
~~IY.~~-~-~9:!~±~---~--~~~~~~~--~~~~~~:~~-.... ~ .. ~~~-~~r=~:~~~~~~J~;.~i-~il.~.r~~~~~~~~--~--~---~-~--~~-
Modified-t ! i 41.74493! 

:::::::::::::::::.·::.:=::=~::::.::::.::::.~.~-L;.::~.~-~;ii.i~~~~iii.~~t~:::::.~:::::: .. ·: .. ::.r.::: .. ~:~:.:::::::.:. 
CLT i ! 41.50408! 
··················-·················-················-·······················:·························~····-······-···· .. -···<l-······-················ 
Jackknife i i 41.60986 i 

~~~;~;-~J~~~~~-:~~:.::::.:~:::.~~:~~~~:-~-~~-~::I:::.·::.=::::_=:~:J:.1I~.:.;~-~-E~.:.::::.::.::~:.:~:~ 
Chebyshev(Mean, Std} i i 61.50048i 
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ADS 
ARCOC 
bgs 
BH 
BSI 
CEARP 
coc 
CVR 
DOE 
DQO 
EB 
EGIS 
EPA 
ER 
FB 
FOP 
g 
GP 
GPS 
3H 
HWB 
ISS 
KAFB 
Lc 
MDA 
MDL 
NFA 
NMED 
PCB 
PGS 
Pu 
QA 
QC 
RCRA 
RL 
RSI 
SAP 
so 
SMO 
SNUNM 
svoc 
SWMU 
TA 
TAL 
TB 
u 
voc 

ACRONYMS AND ABBREVIATIONS 

activity data sheet 
Analysis Request and Chain of Custody 
below ground surface 
borehole 
background soils investigation 
Comprehensive Environmental Assessment and Response Program 
constituent of concern 
Contract Verification Review (form) 
U. S. Department of Energy 
data quality objective 
equipment rinsate blank 
Environmental Geographic Information System 
U. S. Environmental Protection Agency 
environmental restoration 
field blank 
field operating procedure 
gram 
Geoprobe™ 
global positioning system 
tritium 
Hazardous Waste Bureau 
Integrated Safety and Security (Records Center) 
Kirtland Air Force Base 
critical level 
minimum detectable activity 
method detection limit 
no further action 
New Mexico Environment Department 
polychlorinated biphenyl 
plutonium grid sample 
plutonium 
quality assurance 
quality control 
Resource Conservation and Recovery Act 
reporting limit 
Request for Supplemental Information 
sampling and analysis plan 
sediment 
sample management office 
Sandia National Laboratories, New Mexico 
semi-volatile organic compound 
solid waste management unit 
Technical Area 
Target Analyte List (metals) 
trip blank 
uranium 
volatile organic compound 
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chemid:ils, to have been disposed in sewer drains. SWMU 187 is limited in extent to the soils 
adjacent' to the sanitary sewer lines where there have been pipe breaks, cracks, or loose joints 
where contaminants could have been released. Wastewater or solid materials carried by the 
system are not included in SWMU 187. 

The acid waste line is a buried, vitrified clay pipe running from T A-1 south to a surface discharge 
point just southwest of TA-IV. The line is a relic structure from the 1950s that used to carry 
liquid wastes from buildings in TA-l to a discharge point on the edge of the mesa above Tijeras 
Arroyo. The use of the line was discontinued in the mid- to late-1960's. Sometime after 
discontinuance the northern portions of the line were isolated and incorporated into the sanitary 
sewer system. The remaining portions of the line were abandoned in place. The acid waste 
line was designated SWMU 226 after the CEARP Phase 1 interviews. North of I Street (in the 
center of TA-l), SWMU 226 is limited to soils adjacent to the pipeline, particularly those areas 
where pipe breaks, cracks, or loose joints exist. From I Street south to the pipeline outfall 
(SWMU 46), SWMU 226 includes all the abandoned line, sediments within the pipe, and soil 
near the abandoned line where the potential COCs have been detected. Soils at the discharge 
point are not part of SWMU 226 but rather are designated and being investigated as SWMU 46. 

The U.S. Department of Energy (DOE) and SNUNM submitted a work plan to the NMED in 
February 1995 (SNUNM February 1995) d€ltailing the programs and plans for investigating 
these SWMUs as well as all other designated SWMUs in T~-1. SNUNM Facilities Departments 
had been, and continue to be, involved with infrastructure upgrades and new construction within 
TA-l, including removal, repair, and/or replacement of sewer and drain lines. Working from 
video camera surveys of the underground line interiors obtained by SNUNM Facilities, SNUNM 
ER located significant breaks and cracks in the liries and developed a sampling and analysis 
program to characterize any contaminants that may have been released. A conceptual model 
was developed and samples were collected adjacent to the pipe deficiencies and at or below 
the pipe depth. The sampling strategy, approved by NMED prior to implementation, assumed 
that any materials escaping the pipe from breaks or cracks would spread downward and 
outward and be detectable in a conical plume beneath and adjacent to the pipe. Samples were 
collected using either a bucket-type soil hand-auger or a hydraulically powered GeoprobeTM 
push-type sampler. 

Investigatory sampling and analysis we're completed at the SWMUs during the spring and 
summer of 1995. Samples from all three SWMUs were collected using similar strategies, 
procedures, and analyzed for the same list of parameters (volatile organic comp.ounds [VOCs], 
semi-volatile organic compounds [SVOCs], polychlorinated biphenyls [PCBs], the Environmental 
Protection Agency's [EPA] Target Analyte List [TAL] metals, gamma-emitting radio nuclides, 
isotopic uranium [U] and plutonium [Pu), and tritium [3H]). Field quality control samples were 
also collected in accordance with the TA-l work plan (SNUNM February 1995). In summary the 
1995 sampling event consisted of: 

• Fifty-five subsurface soil samples were collected adjacent to the underground storm
drain pipes in SWMU 96. Additionally, 29 sediment samples Were collected from 
surfaces at two storm-drain inlets and five storm-drain outfall areas. These locations 
were where the storm drain system transitioned from open ditch to underground pipe, 
and vice-versa. 

• Eighty-six subsurface soil samples were collected in SWMU 187. 
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number ·.of samples agreed upon in the September 2001 meeting. NMED's 1998 technical 
comments had requested re-sampling at 134 locations in the three SWMUs, and NMED had 
a·greed to sample 54 locations in the September 2001 meeting. NMED's new requirements 
included: 1) re-sampling and additional offset sampling at specified locations for specific 
constituents, and 2) systematic grid sampling for plutonium in surface soils in TA-l. These new 
NMED requirements for additional site characterization sampling in TA-l lead to the current 
DQOs and development of the SAP (SNlJNM December 2001). 

1.2 Supplemental Investigation Objective 

The NMED required additional site characterization prior to accepting SWMUs 96, 187, and 226 
for NFA status. The objective of the supplemental investigation was to collect and provide the 
requested additional information detailed in the September 21, 2001 meeting with SNUNM ER 
and NMED (Lyon September 2001). 

The SAP (SNlJNM December 2001) provided details for the specific requirements to be. 
followed for collecting and analyzing the additional soil samples. COCs included VOCs, 
SVOCs, PCBs, metals, Pu, and 3H. The sampling and pnalysis activities were designed to meet 
the following objectives: 

• Resample those locations specified by NMED where analytical results showed 
VOCs or SVOCs at levels of concern. · In most instances a level of concern was 
prom.pted by unu~ually high laboratory reporting limits or method detection limits. 

• Collect and analyze additional soil samples offset from the original sampling 
locations. Offset samples were collected to document the COC source. 

• Complete a systematic surface soil survey of plutonium concentrations in TA-l. 
This survey was to aid in interpreting the original plutonium concentration data. 

2.0 DATA QUALITY OBJECTIVES 

As described in the SAP, additional sampling and analysis was conducted at SWMUs 96, 187, 
and 226 to provide the supplemental information requested by NMED/HWB and bolster the 
SNUNM proposals for NFA. The additional site characterization data has increased our 
knowledge of the SWMUs and has better defined the nature, extent, and source of any 
suspected contamination. Sample analysis data collected during this investigation had 
sufficiently low detection levels and is of sufficient quality (e.g., free of inadvertent laboratory 
contamination or other field or laboratory quality control errors) for use in justifying an NFA 
Proposal. 

The supplemental investigations were limited in scope to SWMUs 96, 187, and 226 as 
delineated in the TA-l (ADS 1302) RCRA Facility Investigation Work Plan (SNUNM February 
1995). In general terms, the project scope was limited to those soils adjacent to significant 
cracks and breaks in the storm drain pipes, the sanitary sewer, and the acid waste line, 
principally in TA-l. Soils at the outlets of the storm drainpipe are also included in this project · 
scope. Additionally, at the request of NMED, a surface soil survey of plutonium radioactivity 
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within the sanitary or storm drains. Contaminants may have migrated from significant cracks or 
breaks iri the underground piping downward and outward at 45-degree angles from the pipe 
deficiencies. Contaminants would not be expected in the soils above the flow line of the 
deficiencies in the underground pipe. Earlier investigations utilized field screening tests to guide 
sampling depths for characterizing possible contaminant releases from cracks or breaks in the 
underground piping. Samples were collected within 18-inches lateral to, and at or below 
significant pipe breaks or cracks. lffield-screening methods indicated any contamination then 
samples were collected from deeper zones in order to characterize the vertical extent of 
contamination. Additionally, where pipe breaks or cracks were found to be "clustered," instead 
of sampling adjacent to all the observed pipe faults only the downstream or largest breach was 
sampled in order to obtain data for the local "worst case" scenario. 

The sampling strategies for this investigation addressed the NMED requirements so as to 
provide the requested information in further support of the NFA recommendations. Sample 
locations were selected by the NMED and presented to SNUNM ER Project during a 
September21, 2001 meeting (Lyon September 2001). During the 2002 sampling, selected 
locations determined by the 1995 investigation with detections of organic compounds were 
resampled at the original (1995) sampling location and depth and were analyzed.for organic 
compounds, only. At many of the VOC locations concern was prompted by unusually high 
laboratory reporting limits or method detection limits. Offset samples were located at 20- to 40-
feet away from the original (1995) sampling points, perpendicular to the underground pipe axis, 
and at the. same depth as the original (1995) sample and analyzed for location-specific COCs. 
In summary, when the COCs included organic compounds there were three samples collected: 
1) a resample of the original (1995) soil boring, 2) an offset sample located to one side of the 
original location, and 3) an offset sample located to the opposite side of the original location. 
When metals or radionuclides were the COC of interest then only two offset samples (on 
opposite sides of the original sample location) were collected. Offset samples were collected 
from the same depths as the original (1995) samples. 

In some instances the offset samples could not be located at 20-feet from the original sample 
point because of aboveground or underground obstructions. In most of ·these instances the 
sampling location was moved along the same perpendicular line at a distance of 9 to 37 ft. from 
the original (1995) sample point. For several locations, NMED/HWB personnel inspected the 
location and selected an appropriate offset sampling point. 

The plutonium survey sampling was designed to determine the statistical significance of 
plutonium concentrations in surface soil in the main portion of TA-l. First, a regular grid was 
constructed over a map of TA-l. The portion of TA-l to be covered by the grid was mutually 
agreed upon by SNL ER and NMED/HWB. The grid consisted of 36 rectangles. TA-l surface 
soils have been highly disturbed by construction activities, i.e. the ground is nearly covered with 
buildings, roads, walkways, parking lots, etc. Therefore, individual sampling points within each 
grid element were located by the field team using professional judgment and approved by the 
NMED/HWB. Sampling points were selected from areas where surface soils are present and 
preference was given to locations appearing to be natural or less disturbed than others. 

The majority of the sampling was performed in May and June of 2002 {SNUNM June 2002). 
However, four SWMU 96 locations were sampled in January 2002 due to storm-water drain 
improvements that impacted the sampling locations. Sampling methods used included both 
manual and machine-power assisted methods. Surface and near sub-surfac;e soils were 
manually sampled using a scoop or spade, or a bucket-type hand auger. Subsurface soils were 
collected ~sing the Geoprobe TM push-tool technology. 
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The Ancil'lysis Request and Chain of Custody form (ARCOC) is controlled by the SMO. 
Sampling team members entered sample description information on ·the ARCOC form 
immediately after collection and established the documented chain of custody. The unique 
control number for the ARCOC was obtained from the SMO and entered on the ARCOC. Upon 
completion of the ARCOC, the samples were transported to the SMO Shipping Facility in · 
Building 928. The ARCOC was checked at the shipping facility for accuracy and completeness. 
A member of the sampling team relinquished custody of the samples to the Shipping Facility 
manager when they signed and dated the ARCOC. The AR/COC numbers used for the 
supplemental investigation are listed in Table 1, along with the other sampling summary 
information. The details for the resamples and offset samples from SWMU 96, 187, and 226 
are provided in Table 2; and the details for the plutonium grid samples are provided in Table 3. 

In summary, Tables 1 through 3 show that 22 locations were sampled in SWMU 96 (Figure 1); 
21 locations were sampled in SWMU 187 (Figure 2); and 8 locations were sampled in SWMU 
226 (Figure 2). Additionally, 331ocations were sampled as part of the plutonium grid survey 
(Figure 3): · 

Two types of field measurements were made--sample location survey and field sample 
screening. A location survey was required to: 

• Navigate to previously sampled locations for re-sampling, 
• Document and record new sampling locations, and 
• Establish the surface soil grid for the plutonium survey in TA-l. 

Navigation to previously sampled points was accomplished with support from Environmental 
Geographic Information System (EGIS). EGIS retrieved New Mexico State Plane coordinates 
for previously sampled locations from the EGIS database. The previously sampled coordinate 
locations were electronically loaded into the EGIS Global Positioning Syst~am (GPS). Sample 
locations were marked for reference with stakes, pin flags, nails, or paint. 

All new sample locations· (including samples collected from the plutonium survey grid) were 
surveyed using the EGIS GPS. As the sampling crew moved from location to location, the EGIS 
personnel followed them to new sampling locations with the GPS and took readings to obtain 
the coordinates. These locations were converted to New Mexico State Plane coordinates and 
downloaded to the EGIS database and are presented in Tables 2 and 3. 

Field screening measurements were collected at each soil boring location in accordance with 
the TA-l Site Health and Safety Plan to monitor for worker health and safety. A photoionization 
detector was used to monitor VOCs in and around the boreholes, in soil retrieved by the 
sampling device, and in the workers' breathing zones. Ambient air background measurements, 
periodic measurements of soil vapors, and breathing zone air measurements were recorded on 
field forms or in field logbooks. Although VOCs were monitored, none were detected (SNUNM 
June 2002). 

Sampling equipment was decontaminated before use and between sampling locations. 
Equipment decontamination generally involved dry brushing to remove soil and debris, a wet 
wash with detergent solution, wet rinses with deionized water, followed by air-drying. Equipment 
decontamination followed the field operating procedure, "General Equipm~ant Decontamination," 
FOP 94-26, and "Decontaminating Drilling and other Field Equipment," FOP 94-57. Disposable 
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In summary, the sampling and analysis procedures outlined in the NMED-approved SAP 
(SNUNM December 2001; NMED February 2002) were followed during the field 
implementation. The quality of the data generated by the sampling event is sufficient to meet 
the DQOs identified in the SAP. Analytical data will be posted in summary tables for 
presentation and transmittal to NMED as a response to their Technical Comments on the 
SWMU 96, 187, and 226 NFA Proposal (NMED March 1998). Data will be reported in table 
formats following reporting conventions developed by the ER Project. 
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of Energy Albuquerque Operations Office, and Peter Davies, Sandia National Laboratories, 
Santa Fe, New Mexico. February 7, 2002. 
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, .. Table 1 May- June 2002 Supplemental Investigation Sampling Summary ., ... 

ARCOC Number SWMU Ship Date 

605198 96 10-JAN-02 

-

605533 96 23-May-02 

605534 187 30-MAY-02 

605535 I87 13-JUN-02 

605536 226 12-JUN-02 

605537 Plutonium Grid 19-JUN-02 
Samples 

Notes: 
All Samples sent to General Engineering Laboratories (GEL), Charleston SC. 
ARCOC Analysis Request and Chain of Custody. 
dup Duplicate sample. 
EB Equipment blank. 
FB Fie!d blank. 
Iso-Pu 
PCBs 
RCRA 
SVOCs 
TB 
VOCs 

Isotopic plutonium. 
Polychlorinated biphenyls. 
Resource Conservation and Recovery Act. 
Semivolatile organic compounds. 
Trip blank. 
Volatile organic compounds. 

Number of 
Samples 

2 
4 
I 
1 
3 
I 
6 
1 
3 
1 
4 
I 
1 
6 
I 
1 
I 
4 
1 
2 
1 
3 
l 
4 
3 
I 
I 
1 
7 
3 
I 
I 
1 
4 
4 
I 
3 
I 
I 

33 
2 

AnaJytes 

lso-Pu 
RCRAMetals 

RCRA Meta1s (dup) 
RCRA Metals (EB) 

SVOCs 
SVOCs (EB) 

Iso-Pu 
Iso-Pu (dup) 

PCBs 
PCBs (EB) 

RCRAMetals 
RCRA Meta1s (dup) 
RCRA Metals (EB) 

VOCs 
VOCs (dup) 
VOCs (fB) 
VOCs (EB) 

lso-Pu 
Iso-Pu (dup) 

RCRA Metals+Ni 
RCRA Metals (EB) 

SVOCs 
SVOCs (EB) 

Tritium 
VOCs 

VOCs (fB) 
VOCs (FB) 

lso-Pu 
Tritium 
VOCs 

VOCs (dup) 
VOCs (fB) 
VOCs (EB) 

Iso-Pu 
SVOCs 

SVOCs (EB) 
VOCs 

VOCs (TB) 
VOCs (FB) 

Iso-Pu 
lso-Pu (dup) 



Table 2. SWMU 96, 187, and· 226 Resampling and Offset Samples for Off-Site Laboratory Analyses (Continued) 
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Table 3. SWMU 96, 187, and 226 Plutonium Grid Samples for Off-Site Laboratory Analyse_s 

2 
E ........, 

(Tl .2 .r:: 
a. 6 c: 

10 (/) 0 
(1) 0 iii ..... 
0 0 

,... N" a> 
:::1 

<0 N co 0::: (1) N co 0 ~ 0. - (.) 

E ~ 0 e 
~ ·a. E 

t1l (.) 0 m 0 :::1 ..... ;g AR-COC/ (j) 0 > 0 (.) 0 

SMO Sample Number ER Sample ID Sample Type Northing Easting > en a.. ~ ~ .... 
605537/059448 T1 BSI-PGS-001 Surface Soil 0 410566.28 1475072.50 X 
605537/059449 T1 BSI-PGS-002 Surface Soil 0 41 1315.81 1475167.13 X 
605537/059450 T1 BSI-PGS-003 Surface Soil 0 412097.94 1474985.75 X 
605537/059451 T1 BSI-PGS-004 Surface Soil 0 412869.28 1474931 .25 X 
605537/ 059452 T1 BSI-PG.S-005 Surface Soil 0 413624.88 1475043.88 X 
605537/059453 T1 BSI-PGS-006 Surface Soil 0 414358.72 1475123.25 X 
605537/059454 T18SI-PGS-007 Surface Soil 0 414426.75 1474443.50 X 
605537/059455 T1 BSI-PGS-008 Surface Soil 0 413641.44 1474450.50 X 
605537/059456 T1 BSI-PGS-009 Surface Soil 0 412830.53 1474432.75 X 
605537/059457 T18SI-PGS-01 0 Surface Soil 0 412129.16 , 1474466.13 X 
605537/059458 T1 BSI-PGS-011 Surface Soil 0 411346.81 . 1474478.50 X 
605537/059459 T1BSI-PGS-012 Surface Soil 0 410582.59 1474470.75 X 
605537/059460 T1 BSI-PGS-013 Surface Soil 0 410721.72 1473936.38 X 
605537/ 059461 T1BSI-PGS-014 Surface Soil 0 411312.31 1473840.88 X 
605537/059462 T1 BSI-PGS-01 5 Surface Soil 0 412127.88 1473887.88 X 
605537/059463 T1BSI-PGS-016 Surface Soil · o 412830.63 1473840.38 . X 
605537/059464 T1BSI-PGS-017 Surface Soil 0 413601.41 1473783.75 X 
605537/ 059465 T1 BSI-PGS-018 Surface Soil 0 414386.78 1473844.38 X 
605537/059466 T1 BSI-PGS-019 Surface Soil 0 414333.19 1473152.88 X 
605537/059467 T1 BSI-PGS-020 Surface Soil 0 413539.53 1473257.00 X 
605537/059468 T1 BSI-PGS-021 Surface Soil 0 412885.78 1473282.63 X 
605537/059469 T1 BSI-PGS-022 Surface Soil 0 412141 .56 1473332.13 X 
605537/059470 T1 BSI-PGS-023 Surface Soil 0 411330.22 ) 1473359.13 X 
605537/ 059471 T1 BSI-PGS-024 Surface Soil 0 412138.25 1471907.1_3 -- - X 

-

Refer to footnotes at end of table. 
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Stiaw"' Shaw Environmental, Inc. 

October 24, 2003 

Brenda Langkopf 
Sandia National Laboratories/New Mexico 
P.O. Box5800, MIS 1087 
Albuquerque, NM 87185-1087 

Shaw Environmental, Inc·. 

5301 Central Avenue NE, Suite 700 
Albuquerque. NM 87108-1513 

505.262.8800 
Fax: 505.262.8855 

Project No. 842717.01 

Building 870 Sampling Summary, 
Sandia National Laboratories/New Mexico 

Task Order CPA56064, Purchase Order 107802 

Miss Langkopf: 

Soil sampling results for sampling conducted at Building 870 are presented in "Results of Soil 
Sampling Activities at Building 870" (PRC, 1993, SHEARS# 27553) and "Analytical Results for 
Additional Sampling at Building 870" (IT, 1994, SHEARS# 27682). PRC Environmental 
Management collected samples from October 13 through 15, 1993. IT Corporation collected 
samples on December 29, 1993. The samples are documented on chain of custody numbers: 6653, 
6932, 6654, and 508324. PRC Environmental Management collected a total of 22 soil samples, 1 
duplicate soil sample, 2 trip blank samples, and 3 equipment rinsate samples. The soil samples 
were collected to characterize potential release sites adjacentto renovated areas of Building 870. 
The locations of Building 870 as well as sample sites are depicted in Figures 1 and 2. A summary 
of the samples collected by PRC Environmental Management is presented in Table 1. Detected 
compounds are summarized in Tables 3 and 4. IT Corporation collected at total of 6 soil samples 
and 1 tar-like globule sample. The soil samples collected by IT Corporation were collected from a 
borehole at Site 8 (Figure 2) to verify the presence of several polynuclear aromatic hydrocarbon 
compounds present in previous soil sampling. Results of the sampling conducted by IT 
Corporation are presented in Table lb. 

Respectfully submitted, 

cc: M. Skelly, SNUNM (w/ enclosures) 
M. Goodrich, Shaw Environmental, Inc. (w/o enclosures) 
Project File (w/ enclosures) 
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• · . TABLE l.(Continiied) 
BUILDING 870 SAMPLING SUMMAAY. 

Ad~~ sample volwrie ooll~ for matriX spike and m8trlx spike duplicate analyses · 
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Below Ground s~ ·· . . ·. · · · 
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TABLE3 
VOLATILE ORGANIC COMPOUNDS - METIIOD 8240 

SNLA-013406-1. 

SNLA-013407-1 Trip Blank 

SNLA-013429-1 Site 1, 1CH2' bgs 

SNLA.:013430-1 Site 1,15-17'bgs 

SNLA-013431-1 Site 1, 20-22' bgs 

Siie.3, 2-5' bgs 

19 

Methylene chloride 
Trichloroelhenc 

Acetone 

2~Hcxanone 
M Cthy Jene chloride · 
Toluene: 

130.0 (B) 
20.0 (B) 
3.8 (J) . 

64.0 (B) 
8.4 (J) 

. 3.6 

4.3 (J) 
. 1.0 (J} 
34.0 

. 7.6 (J) 
2.3 (J) .... 

. ., 
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(D 18' TO 25' FIIOI C02 STANOJHO IMTUI 

<D 16" FROt 002. TCf' (J' PIPE TIE·IN 

(D W FIIO< m>. ,. SEIIYIC£ 

<D 23' FRO< <02, I' OIA. llll£ IN PIPE 

(D 29' TO 31' FIIOI C02· ROCICS NOI DIRT 

<D 41" TO 58' rR04 Ol'lo Cftlta$ lN PIPE 

(D 65' fliO! COZ, OFFSET .IIINI 

@ Sfi' FROt em. CAACk IN PIPE 

(D 74' FROM C02; OFFSET "'INI 
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@ 15' FlDt Ill<• EXPOSED 0051<£1 

_@ 65' FROM C06. EXPOSED GASI<£1 
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TABLE4 

SEMIVOLATILE ORGANIC COMPOUNDS - METHOD 8270 

SNLA-013432-2 

SNLA-013442-2 

SNLA-013461-2 

SNLA-013462-2 

Notes: bgs 
{J) 

Site 2, 2-5' bgs 71 (J) 

Site 4, 15-17' bgs 42 (J) 

Site 7, 5-6' bgs Fluoranthcne 59 (J) 
Pyrene 54 (J) 
Benzo(b )fluoranthene 48 (J) 

Site 8, 5-6' bgs Naphthalene 260 (J) 
2-Methylnaphthalene 74 (J) 
Aceriaphthene 490 (J) 
Dibenzofuran 300 (J) 
Fluorene . 500 (J) 

. Phenanthrene 5,700 
Anthracene 1,200 
Fluoranthene 8,000 
Pyrene 7,300 
Benzo(a )anthracene 3,600 
Chrysene 3,600 
Benzo(b )fluoranthcne 4,600 
Benzo(k)fluoranthcne. ,2,200 
Benzo(a)pyrene 3;200 
lndeno(1 ,2,3-cd)pyrene 1,600 
Benzo(g,h,i)perylene 1,800 

Below Ground Surface 
Concentration between the mstrument detection limit {IDL) and the Enseco repcirting 
limit. Reported vahie 'is estimated. 

22 
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Depth 
sample t.jo. ER9200 

· coliiJ>ound ·. 

: ~aptllalene 

. ~(;8J1apl~eJ1e ... 

Dibenzoftiran. 

FlUorene 

.. Phen11tittirene 

Withraeene 

Fluorailthene 

Pyn:me .. 

Table 1b 
Result of Analysis 

for Soil Samples Collected at Building 8'70 . 
· · · Borehoh:! No. -sA ·. ·. .. 

.... 
2 foot 4 foot 
1895 1896 

(Jig;kg) (fl9/kg) 

65 190 

240 370 
. 

110 .. 25.0 

200 350 

- 3iOO · 5100 

4700 8300 
. ~- : t·: 

6200 isoo · 

stoot 
1897 

Ul9fkg) 

ND(330) 

ND(330) 

ND{330) 

. ND(330) 

8 foot 12 1eel 
1898 190.0 

(j!g/kg) . . ' (}19/kg) 

ND{330) • 'ND(SSO) 

.su~ed 
source ·19o1 
. (}J.g/kg) 

ND(9900) 

ND(330) .. ,Nb(330) .. N0(9900) 
. -( ' . , ... 

ND(330) .N[)(330). ,, .ND.(9900) 

ND(330) . Nb(330) ND(9900) . 

ND{330) . . ND(330) 390 . . 12000 . 

ND(330) . ND(330) 51 0 20000 

Benzo(a)a_hthmpetje ... 250!> ....•. 3700 1110(330) . ND(33!J). . 19oi 9!)00 

'3000 . 4000 ND(330) ND{330) ....• ~(li- .· .:: .. 
: Berizt>(b)tluor~nthene . 3SOO 4600 ND(330) . ND(330) .. 2soi 

· Benzo(k)lluol7t_nthene 1700'. 2300· .;r Ni:>{330) ND{330) . JOoi 

}~d.erJQ(1:.2,S-cd)pyrene .••.. 12oo . . .17oo .· ND(33o) . Nb(336) . . sol. 
· senz6{9;ti,Qperrlene · ·.· 13oo'· . 1aoo . Nb(33o) ND{330) 

i.Malyte present beloW quantifution limit, estimated concentration. 
NO-Not detected at iiidit:ated concintriltion ... 

AL/1··94/WP/SNL:L-Be;mu 

-··. 
···<'· 

12000 ·.· .· 

15000 

1100 .... 

tado 
4600' 

'49®. 

.o.o---~ ...... _, 

. 

, ... · 
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STORM DRAIN DISCHARGE AREA AND OLD ACID WASTE DRAIN LINE 
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~ Sllawm Shaw Environmental, Inc. 

October 24, 2003 

Brenda Langkopf 
Sandia National Laboratories/New Mexico 
P.O. Box 5800, MIS 1087 
Albuquerque, NM 87185-1087 

Storm Drain Discharge Area and 

Shaw Environmental, Inc. 

5301 Central Avenue NE, Suite 700 
Albuquerque. NM 87108-1513 

505.262.8800 
Fax: 505.262.8855 

Project No. 842717.01 

Old Acid Waste Drain Line Sampling Summary. 

Miss Langkopf: 

Sandia National Laboratories/New Mexico 
Task Order CPA56064, Purchase Order 107802 

Soil and sediment sampling results for sampling conducted at the Storm Drain Discharge Area 
(SDDA) and Old Acid Waste Drain Line (OA WDL) Investigation are presented in "Storm Drain 
Discharge Area and Old Acid Waste Drain Line Site Investigation Southeast of Technical Area I" 
(IT, 1992, SHEARS# 27252, 27235,27236, and 27237). IT Corporation collected samples on 
May 6, 7, 8 and 11, 1992. The samples are documented on chain of custody numbers: 03524 
through 03527, 03530, 03531, 03534, 03535, 03537, 03538, 03547 through 03549, 03550, 03553, 
03565, 03566,03569, 03581 through 03584, 03586 through 03593, 03601,03627, 03628,03684, 
and 03687. A total of 30 soil samples, 4 duplicate soil samples, 3 sediment samples, 1 field blank 
sample, and 4 equipment rinsate samples were collected. The soil samples were collected to 
determine the type and extent of contamination in soils adjacent to the SDDA. The sediment 
samples were collected to determine the type and extent of contamination within the OA WDL. The 
locations of the SDDA and OA WDL as well as sample locations are depicted in Figures 1 and 2. A 
summary of the samples collected is presented in Table 1. Soil sample results are summarized in 
Tables 2, 3, 6, and 7. 

Respectfully submitted, 

SHAW ENVIRONMENTAL, 

~ 
cc: M. Skelly, SNUNM (w/ enclosures) 

M. Goodrich, Shaw Environmental, Inc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Company 
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Sample 
Number 
SNLAOO-

~ 

8858 

8859 

8860 

8861 

8862 

8863 

8864 

8865 

8866 

8866 

8869 

8670 

6671 

6872 

6673 

6674 

6675 

8876 

88n 
8878 

8879 

8660 

8661 

8862 

6883 

6884 

6885 

8856 

6886 

8887 

8888 

Table 1 - -

Sample summary 
Storm Drain Discharge Area and Old Acid Wa~te Drain_ Une 

<-; 

Quality 
Date Sample CoUection Sample Control 

CoUected Area Method Matrix Designation 

517192 SDDA-FC BH Soil Routine 

517192 SDDA-FC BH Soil Routine 

517192 SDDA-FC BH Soil Dup 8858 

517192 SDDA-FC BH Soil Routine 

517192 SDDA-FC BH SoH Routine 

517192 SDDA-FC NA Water Equip Rinse 

5fl/92 SDDA-FC BH Soil - Routine 

517192 SDDA-FC BH Soil __ Routine 

517192 SDDA-FC BH Soil Routine 

517192 SDDA-FC BH Soil Routine!SNL 

518192 SDDA-FC BH Soil Routine!SNL 

518192 SDDA-oFC BH Soil Routine 

518192 SDDA-MC HA SoU ·Routine 

518192 SDDA-MC HA Soil Routine 

518192 SDDA-MC NA Water Equip Rinse 

518192 SDDA-MC HA SoH Routine/SNL 

518192 SDDA-MC HA Soil R®tine 

518192 SDDA-MC HA Soil Dup 6674 

518192 SDDA-MC HA SoD Routine 

518192 SDDA-MC HA Soil A ®tine 

518192 SDDA-MC HA SoD R®line 

5111192 SDDA·MC HA sOil R®tine 

5111/92 SDDA-MC HA Soil Rou.tine 

5111192 SDDA-MC NA Water F~eld Blank 

5111192 SDDA-MC HA Soil Routine 

5111192 SDDA-MC NA Water Equip Rinse 

5/11192 SDDA-MC HA Soil Routine 

5111/92 SDDA-MC HA Soil Routine 

516/92 SDDA-FCRA HA SoH Routine 

5111/92 SODA-FCRA HA SoD Routine 

5111192 SDDA-FCRA HA Soil Oup B886 

5111192 SODA-FCRA HA - Soil RoutineJSNL 
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Sample 
Depth 
(feet) 

3' 

6' 

6' 

3' 

6' 

NA 

3' 

6' 

3' 

6' 

3' 
I 

6' 

1' 

1' 

NA 

1' 

1' 

1' 

1' 

1' 

1' 

1' 

1' 

NA 

1' 

NA 

1' 

1' 

1' 

1' 

1' 

1' 



I 

; 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I 

:..: 

Table 1 (Continued) 
( 

. . . . . . . . . . Sample &Jmmary 
StQnn Drain Discharge Area alld ·aid ACid Waste Drain UM. 

' ·- _- . . ' ~-. . . . 

: ~PI• ·' 
•t.~umbei 
•SNLApo.. 

. • .. · . ' : ·;· . OUi!.&ty 

[@te Sa.nw!e . ·boii~iOn: Sliffiple Control 
. CoD.cted Aree. ~i~;· ~irix D&Signatioo 

. .5111192 .sDDA-FCRA HA. Soil R~ll& . . . 
: .;Saoo .· 

•,-) -·· . . . 
. I . 

889.1 · 5111192 .. SDDA-FCRA HA Soil · Rbuline 

8892 :5111192 SDPA-FCRA HA , ; , , , ,,, 5911. Roulinei$Nl. 

8893 5111192 sr>o..\-f:CRA . HA ~I .·. Rouiine '· 

8896. · .. · .. 5111192. sEloA-FcRA . N~ .• Water Equ)p·ltille8' ,. 

· .. ·:::~7 .. 
• y ' • '• ' < 

· .o:: · ;;~:s: ~-~ sn~' ;. : ~'f)IC!.~ . 'Scoo ..•..• p : • ·Sediment 1· . R~illt 
. ' _ .. , . ~- ; j ._,. : -. 

I:-IA •.,Ni>t a.Jipficable. .· . ... , · .···•· ~· . · .. · . . · · . ... . _ .. ·. ·_· 
Rotitine1$NI:. • ~pilt sam~s «#llecled, iOr rMiOiictiV, SCJ9eilingjby stL 
SDD~·H(RA , .... StP,m Prain, O~~tge Are-Fonne.r <;hann~l. Rtmoff Area. 

· SDD:A'FC':;.,stbfrii Qralni~~·A~~ini\t (:tl!lili;fjli : '' · . . 
SOP& tiM<.'<! $1(.tm Drain 01~• Atea-:'-Modern Channel. · · 
HAj-.H~ ayger. . . . . 

• ~~~-l't~~·sbil~rrip~. 

: ;•.: 
~~; ~ .. -..... ~ • r.' j .:•-; • ~ '• 

i -. 
. .:;.- ;. ~'--·.;. 

t 

. ·-- ~;- .. 

.. ~ : 
,:;,~_ 

~ '.'-.. 
. < : ~~~ ~r-

; ... 

,-__ , 

·j_ i1~ i ~;; 
. 1,.•} ; .; . 

.. ~, .. 
·C 

-· ';·_': 

. ' . 
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Sample 
Depth 
(teet) 

1' 

1' 

1' 

1' L 
1' ;~; 

· ... : 

:·.-· 



- ------- ------ -
Table 2 · 

Detected Total Metals In Soli S~mple$ Colle(lte,d , 
from the Storm Drain Discharge Area (Method 60101;7000 Se~les) 

. . • • l 

,., 
Results In mg/kg: 

. . . . .. .. -~ ' .. 

Sample ,Total 
' Le~9 Sample Sample Depth Arsenic Barium S.lenlum Capml,!l"' · Cl'lromium Mer,cury Sliver 

SNLAOO. Area {feet) {7060). {6010) (7740) :(~HI} •. (6010) . • {7421) .• (7471) {6010) 

Proposed Correetlon Levels In Sollb 
... --; 

so 400 NL 40 .. ~L Nl.:. • 20'' 200 

8857 SOOA·FC ·3' 3.4 122 NO <1.0 NO <0.50. 5.0. 14,0 NO <0.10 NO <1.0 

8858 SODA-FC 6' 2.3 82.6 NO <1.0 NO <0;50, 3.0 6.6 NO <0.10 NO <1.0 '' 
' 

8859 SOOA-FC 6' {Oup) . 2.2 n.8 N0.<1.0 ND<D.50 3;6 6.9 NO <0.10 NO <1.0. 

8860 SOD.A·FC 3' 3.9 161 N0<2.,0 NO <D:50 ,4.6' 14.6 NO <0.10 'NO <1.0 

8861 SOOA·FC 6' 2.4 110 N0<:1,0 Ne.<o.50 5,1: 6,3· NO <0.1.0 NO <1.0 
" 
8863 SOOA-FC 3' 3.0 135 N0<2•0 NO <0.50.:: 3.6. 4.5 NO <0.10 NO <1.0 

8864 SOOA-FC 6' 3.7 126 .• NO <1.0 'No .;o .. so. . ,, .4.3' . 10.8 NO <0.10~; ·No <1.o 

8865 SOOA-FC 3' 3.4 113 : · N0.<2,o ,NO <O.sO . 5.0 8.9 NO <0.10 NO <1.0 

8866 SOOA-FC 6' 2.0 64.3 ~. 1/10 <1.0 NO <0,50•. . ,2.7' 5.3 ' NO <0.1.0 NO <1.0 

8888 SOOA-FC 3' 3.1 186 ··. NO.<LO NO <O;so . . · ': ~-4 . 3.4 NO ,cO, tO .. ··.·NO ~1.0 · .. 

8869 SOOA-FC 6' 0.68 68.1 . NO <1.0 No <O.so· .. ·. :4;!1 
. -.~,.. " . 2.5 NO <0.10 'NO <1.0. I 

8870 SOOA~MC 1' 3.7 108 tm<t:•o No ~a:5o ,, · : 3;5, . 18.0 NO <0,10 N0<1.0. I 

8871 SOOA-MC 1' 2.9 103 . N0~<2:;o 
' ' ' - ' -.. ~ " 

" . ,._, ..• .•. 
NO <0.50 . 5.3 23.8 N0<0.10 . NO ~1.0 I 

8873 SOOA-MC 1' 3.5 .141 :· r;ID. <1.0 NO <Q.50 .. ;· . 7~6 ' ·20.2 ND <0.10 NO <1.0 .I •. "'; .... >' 

8874. SOOA-MC '1' 2.6 84.7 Nri <1.o .ND<O~ 5.r. . 15.~ NO <0.10 NO,c:1.0 

8875 SOOA-MC 1' (Oup) 3.2 87.2 ND <1.0. 'NO <0.50 5.0 7.6 N0'<0.10 N0.<1.0 

8876 SOOA-MC 1' 3.4 NO <~.0 . NO <1.0 'NO <0.50 NO <1.0 1Q.6 NO <0,10 N0,<1.0 I 

san SOOA-MC 1' 1.4 ii.e . . ; 
. . N[) .<,1.0_ 'NI) <Q:50 3,2 ., ·• .. 6.6 N0<0.10 NO <1.0 

8878 SOOA~MC 1' 1.0 86.1 : NO <t.ci Nb <o.sp 2~9' 3.3 Nb'<0.10 NO <1.0 

8879 SODA·MC 1' 2.5 34.6 ·, N0<2;0 NQ :C:Q.SO. 1.~ 2.9 ;No.<D.tO N~.<1.0 

38880 SOOA-MC 1' 1.4 44.2 NO <1.0 NO <0.50 3.5 13.2 NO <0.10 NO <1.0 
~-·-·- ------ - L_ ·-

~~~-,~~) t ..-,,,. ·.-;, 
_.,,_ 
·\ ·' -:( 

'· ''~-'. ·-~~-:;,,,._.,~·~"-. ···-,.:-_,.,,:;: .• -•• 1>,,>,_';.":·, .... • :'-®).. .... 't::>-lo...:.••i•·······;·.,.. .......... ·~·-· 



- -----:-- -------
_~::,, ... , 

... , ------- . . .. . . .. _ I~~!!~~L99n:tfnY~JIL . 
· 1 wr;.et~ct~ Total M'· m11f~rH~o:n sam --1,.-'s ~oii'Eiet~"'· . L ·-............. !.o! ..... , ......... , .............. , ......... tL ... ,_ ............. ~---·•··--Iitt ... ~------ ...... M .. - . 

'f!O.!!i .. !~~-~o~'.!llPf:~~:i:>.I'-~-~~F:I4!_~r~ ~-Pf1~ta~~ -~~~~f"l~!'Q;_ S_e~f~s) -··. ,.;- . ·-- .;~) 

' . ; '.,; ':R•_::' 

_, __ . 

i•. ;>'(\,1 ··: n'l_.'' !~ '_: ~-.) ~:.:. ;j .I ~~ ,;_ ·,,:1 •"·') . --~ 1(:. ' ::•: 

',.;~n --~ • R"HJ~~~-~-':' :;:\;: , -~ 
' .:. . .. ... ·: ·• ----~------. .. . t ---- ·: .:. ' ......... ' . - . 

II.. ... ·. ··· · rs4~ e·· · ; .. ····· . _ · .. .. · - :. Total .. · ... _, .. II' , 
,._ 

11 
... §l!mP __ Ij(_ ..•.. · '"! §~mPI! ..... _··_• .. JSi.P.~---•-·-~nJg .'~r!_l!m_" ·'-~~:n.I\IIII_'_'C·~-d1l.um_·-~---·: Cht~_·Jjj_ln ... Lead .-. M~rc;;u;y:' · §_!Jver · 

SNLAOO<:•· Area(>'''-'' ; . ((~~~ttt- • •- (70oo)• ·· .. (6Q10) '<iJ ·:i'(7740); <; (GQ~Q} j :(SGliO); (7421) (7!471)•. (6010) 

"-"II 888£.' , .. SODA·MC- ... IT ;-1;', 1.7~ ·~- -~-,a;._;·ND~~1-.0_ ;,N~:,;Q;$0 : .. 3.0;- ~:7 NQ .. <j).10;:.; NO_·· ~1.0. 
... . . - . - . . . - . -- I 

8884 :. ·: : · ;c-~S[iOA-MC : v1;~, ,. , 9.81 ·;c ~2.9f~; ·Ne::<1.() ':.N&::<O:•SO ;. '2;0:· 3;3· NO <j),10-.. r;:ND <1.0 -.i.:. 

, .. ·.··c'-'_·,;_.·118885 '_'_.-, __ · ·_--_· .. , .. ;.;SO. DA-M_c_ . _f,!~. ,_._ '. ~ .6 ,· !l ~7.fl>_·-_·· .. ':<. 'Ill_' 9.·;'<1.0 •::NO .. _·_,<o:so_- ._·. . _··_.: '•t;o·_·_· .I 4,8 ,) NO <j),10' k NO <1.0· , . . . . . .1 'T . I · · 1 
",:;•1 's;.;r_x· SDDA-FCRA <f1'" 3.9 110 i\'''ND':<1.0 'f.l1)!~;5oi ,•·•1.s; '1 '" 1•'' --~----- ..... " ' ...... ,,... . ........ '···-- ................. .. ' --··~~~---- '• -- .. , .. , .. _, .. - .. - . ' ., . ---~---· ...... ' . '- ....... " 

:'II sass ,,. . ...... soc· A-FORA "1"'. . . ;;~ ~:' ~ ... IW'' ''ND- 1 o·· ·: N"'"'di.$0 j ,,,. '3 7" ~-.. - ·_: __ .. ---- .. - :· - . ..;., .. , r· ... ·_- ~-····· . .r ... < .- ...... ..,.< . .~ -·~· -• .. 
:;-(~·.;: 8887 ;. .,, · 'S.[)$~~F£'~ .. _l_1.~Ji!>1@ ' 3~:4 .. 1 ~.7 ·:c t:ir:?"·<~J> 'NO<()~!~ .. · ' '3.8·· ls.2 J NO .i0.1o 'I Nb <1:0 

aaae .. sooA-FcRA L .·t:• ·: 2.e '·- 1os ;,, .,i~o<s:2 ··~!)··~~-: :, · .d· 1 -a~.t · 1 No <IHo 1 No <Lo ·. 
-~~-~ ·:.:':L ·sp_gA·f:Q.'R.A. 1[ .. 1:~:;-. __ : L j,_4 I '~]5,~:!1' ~~!~s.o .I"''Nb~{$<1_.:1. :" .. -~I' ... -1 .. 4.f. I Np-~o.to··I'''No d:o .· 
S.S.PQ ,c,' I !)P9~F.;g}3A __ ]C iJ:i "' 'I _j.~ . J" .•. ll().s:.·'t ·:~_[) ·<~·9 LJ~j;i ~;~ !I :~·:' ''4:j''~]:- <i.i -'l NO <0.10' l NO <f.O 

~~1 ·-· . T:~_-:s_o!?A~fc·RA]L ... ::f.<' ·r·.-:~ ... :~~T' ..... t~--~ 1. :t:JP. .. <.M.Cli'Q:<i'd'A!!~C~::: ·:~.;e_ J_:.'6;~~:'·,·1.No·*';~9 J 1'N~_-;1:.o 
n 8g;z:::~-~ ·:-. s"'" ~-' · i ~-'Jl • · · ,. • -,,.., ·. ~"-·-- .,,, ~,,,_. · -~,, ~ ~--·-.-- ----- ·--·-··. o , ... ··. ·-.,-- · " · .. ·,,·_· ·---··- . 8 -............... ~J+~A,_fyBA ..... ;------L ... ·····-·'1".2.,. .••.. -- .. tb ....... I\I.P.<5.9 ..... 1\1.~;:~.:<0;50 ....• 6.1 ... 1~.0 ND<O.to .... N0.<1.0. 

8893 ·••· ·:·'-so' • • 11 :-•-.; ' ' ' -L- ' "·'·'· .. ,, ·~f..li:'l''''"'' · ,., ...... , .. ,,. ··:···:-·. _, .. N -.-., -· _,, .. - -·· • ... ,-.·. . . .I)AFCAA .. I; .. L .~.2 .... 189 ... ND<S.O . ~:~..<0.5Q, .4.lt. 6';0 ............. 0 .. ~.1.0 ..... ND .. <1.0 .. 

8894 · ' · sooA~~c& -. ! ::~· ;_ · _ .. 2.9 .. .._ :-'. 1~z ,,, .-- No <5.o. :ND:'~o;~ .. , J.f 1t.ci · , No·:CO.iO: . No .. <1.o 
. $obA.FW 

. ~umber lrt;p~eriiheals Is th8' EPA'T8~.Methiid refe~r•noe ri~mber. 
b,From EP~; 199o~t- ..... ·· · ··· ·· ·• · ·· · _ , - ·· 

· 'illrl• vaiu~ 'not listed.' ·- ·- .• : ' · ' 
,. .. ;. . 'J .• -,~\··-. •:;:_ l i .. ~·· ~ .. ,.:• ,•' ~~·(··._, ... ,,.' 
· oup .. Ouplli:lite sOli SlliJiP!~• · · : · 

·. ~g[);.~ntK'}1~~~,-~~-·u=y~~~~~~~~ lVeL 
SODA·FC • Storm Drain Discharge-Area-Former Channel. 
$00A-MC - Storm Drain Olaoharge Ar.-Modem Channel. 

·'='''' '::~ 

-@!~. 

::-:·.;--:: 

...... :• . ,,.., 

""""' ~~/'3···. 

~p~ .. -~~;iii 

''• 

:;. ·;·,, 

;~~-~:::; )' 

-

. ~.-



- ------ --·----
Table 3 

TCLP Leachate Analyses8 of Soil Samples Collected 
from the Storm Drain Discharge Area (Method 6010/7000 Series) 

. ; . i :, '· ,. ·;:~{' . a:. ;-::;.;_ ~ ·.:: ,. f· .. :·:· \':).,~ .. ~---~ :.;. • . --~ ., .· 

;',i '· t·:~ ;}J~ /.i.t:i:q.--,1\.~-~-<~ \:.. :;~*· ·c.--. ,·.s>:·.~r>: (;::_· .. ~'.Is;;;; Results In mgtL ·l~::·::. 
:~c;~-.. 'i: ~ :-~;·.:-~o..: . .- · '·''~";"' ~Y-~~~:,!f'.:;.-f:'ltc: \"":..f- :·, .... ~.:·4'lto:<·?""" C"" ·'ll::d;: .• ;;;:-~, "~··>L -.,(~.: :·-• 

-,.. . ... -.:~;~~- ,·· ·_: .:.;~~~~- < ··X,.,..~"" • .'t(-.:-¥-o;··;:::r :.,f.'·\ ~~64:;; _ .. ~(1.-~"·>" 

San1)1t :.,. ;?a~l~ . Depth Artenlc 
SNLAOO·;' ... '_At.,.._·. ~,· ', . (feet) (6010) 

Barium 
(6010) 

. . •.. ·· . ' .. b 
TCLP Regulatory Lell.el·.•·· ; .,;s.O ·« ·he A,OO:O 1 ... .-.: .. · 

8857 ''+·.·.·S·DDA•Fc · ···3' .,, .... ,.~D-<1;0· · ., ,.,.,. 0;85 
; 

8868' , . sooA.FJf:.'.L .. i ... :s• ' . J .. · _t>)'tt:;i.o ' ' .. 0..7.8. 

Seklnlum 
(n40) 

·1.0 

Nf) .. <0;050 ····· 
''1···•:, ..•... ' 
....... N!il.<0.10 

Cadmium 
(6010) 

'1.0 

-~0...0.050 
I c-;~,-· 

N0.<0.050' 

Total 
Chromium 

(6010) 
Lead 

(6010) 
Mercury 
(7470) 

Sliver 
(6010) 

5.0 I s.o I 0.2 I 5.0 

tolD ocMO 1\ NO <0.50 +·•NO -:0•0020o1·· ··NO <0.10 

No &.fo . I .No.:.:o.so .I Ntl <O.O.Q20 .r. No c0.1o 

8859' . I .. soo~~Fc L S'-(Oup) . il .. Nb .<-Lq. ., '·' (ha l-' No <O;oso · 1. NO <o.o'so' .·l No.«l .. to 1--N'b'&.sci..J:No <o:oo2d L. NO .. c0.1o 

8860 . . l SODA~F¢ 'f . .~: .. NO.c<t.q . . .t,z .... J··:.J:IIi' <o.1o.TN~~~ci~>' .I No~~.lo-L'-No <().so "I"ND<o:oo20 1 N0 .. <0.1o 

8861 . T SP-OA~FC'J' ·· .. ~··' N'P.<1.d .. 1.~ .. --r:.No~:'Qso/1 t.~o~~.o-5o'_Ihlo<Q.t(! 1· ND<o.so -r~o~:o~~ 1 _No<9.10 
8863; .. I S[)pA~F~" J ' .· .. ~·· .. . NP .• ~.1. ,o 1;,8 I Nq .;9.0~ I N[) ~.oso" r~o ~.I:o-r. NO·~.SQ I· NP &,og20 I NO <0.10 

8864" '''1'. SO[)&:FC. {.. 'a• 1 . liQ.<1.0. o,~ 1 ND~.1o I NI)~.O.~~:J, t-J[)~Jo L ND<o.so_ I N0<0.oo20 I No&.to 

8885 · ''I:·' sooA.Fq -~ ~~-~;c,c -]L ~I) :<~A 1.4 f ·~N.P .&;1 o .. ND_~.o§G.'~: k No ~,_io ND<0.50 NO <0:0020 I NO <0.1 0 

11866 .:;• ·I.. . .. 'I . · S.90_,+.~FC ' .. · _:6'. !__ ... N'~ ~1.0 .. , .q._s1 I NO ~!6~ No'<o.ilSO''J r NO &.'l'o Nb'<O.sO q, 0.018: I NO <0.10 
eaeei ..... SDOA·FO :::·.f\ '· ·s'' Lf\lo~i.o 1.4 I'" -ND <(),10'' . ND'<O.i>SO' l N0<0.10 Nb <().sO I NO <0.0020 I . NO «!.1 0 

8889 · j' SDDA-FC .. a~··· N&> <1.0 ·.· &es I ·No &M NO'iciO;OSth· I; NO <0.1 0 NO <O.SG I· NO &.oo2()·• l NO <P· 10 
8870 ::-ih. SOOA-MC :1 .t-1~.:<1A .:J. . j.o '1.: v· N~ oed.~·o No~;o5(); I' No<03o 

;.. ...... ~ .. ·-·· . ' · .... ~- .. NO <0.50 'l No <o.o920, 1 NO <0.10 

887( :• 4 SODA-Me :L ··1~ NO <1.0 ;~ 2.0 I NO<O;lO NO &;050· NO <0:10 NO <0.50 ''I NO <0'-.0020 I NO <0.1 0 

8873 SOO~·MC' . "!' .I N.O <1.0 t 1.9 1: ':NO «MO NO~;OSO· NO <0.10 NO. c<O.SO I NO <0'.0020 ·. I NO <0.1 o 

8874:' ::I'. SOOA-MC;·;I'. · .. '1.: I . NO <1.0 I ) . 1.8 ·I· '"'NO <O.i10 . Noi!;O;OW · NO <0.10 NO. <0.50 I NO <0.0020 I . NO <0. 10 

8875. " soo~-Mc L 1·- (o;;p> :10t.~tii;:;;;1.o ,,,. • 1.4; ;r: No&.~()· No <-1)-,oso No <0•.1o NO <O.sO I .Np <O.OQ20 I NO <0.1 0 

8876': · "§ooA-Mo .. '1· 1 ~·~$1.o ·r,·~:T1.9' ''FNo.di:1B'· Nli&.oso'' No'~JO' .. ,:.(; 
Ho «>.sa r No <o.oo20 1 No .:0.10 

8877. SDOA-MO p t' · ·· ·· ·"'··•·:N9;·<:<1;Q .. c . 0.88 l ·N0,<0;10 · •I•· .ND•<0;050c"l···ND·«<•10 NO·r.c0,50 I NO ~•0020 I NO <1!.10 

8878 SOOA-MC 1' N0<1.0 0.74 L "~p,,~.t~ ,,J,,JtP <0.050 I NO <0;10 NO <0.50 I NO <0.0020 I NO <0.10 

8879 SOOA-MC 1' NO <1.0 .I 0.43 I NO «1.010 'NO <0~050 0.42 N0<0.50 NO <0.0020 NO <0.10 

8880 SOOA-MC 1 ••. ,, 'tiliof!J;t:d',; :r-:.::c \"iJis.fiii:.·,;JQ&.'<i!iOfo l· Nb\t:6.oso 1-',NI)l<Mtt 1\ Nb-iCO.so NO <0.0020 NO <0.10 

8882 SODA-MC 1' Ni'J~'iil :'ijc' :'. o;~ 1~''i,q[j>~!01Q'' l No.~:o50' T:;Nt{~j()" I NO <o.so. NO <0.0020 NO <0.10 

I>U9-'!liWP/SNL:IU481 21 
~·· .. ~-· ·:-r:· 

-



-
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------ ----- ·-
Table 3 (Continued) 

. ;'' .•. · · .. :. >. . :: , , . .ro.};<;.·.:·w~R,,!i;eaeha:Jel f;~elyses• of Soli Samples Collected 
· • ' :: ·-: ''· : ''•'" from the· Storm Drain Discharge Area (Method ~01 onOOO Series} 

.,.,'.1.: ~ /· ?'·-: !• ·, I 

::; '·,:; ':f:V 

'i.; ·?··~,·-t:f<• ~-:· .. -·:.:; ,:,ih ·-.. ~j 

;;:~:;.:,':'-"" ·-. . ;'!', .:'. , ..... .. ·_,::t:· 

. -, ...• ".1','•' ,,,..,._.,,.~~ '>' Vlot•N. '·'·.·'"' 

·e •.. •·· . ... . .... ·. . ··rj . ~~~,;. :: . ·. . . . .... .. ·" . 
s .. ial!j:l.!! . , , -~·.···.~ie. .. ·! . . :QiijJili : .. · .. · .... .A~nl9 ..... Q,rl1!m · 

. SNI!;AOO· ;~~ •· •· .•tf~)c·••• ;;.; (6010) (6010) 

Results In mgtL 

se~tiii.im 
(7740) 

- _.,_ ·--~-. ::-~-~ :.::~· . 

.

. ·· · .l. ···.·.··. ·.r. ta·l·· · · ··:·• ,' ... . ..,, .... o ,,, 
· ·¢~i.tiilta'li '·. Chrori!!um 

;(60j,p) ' • ' ' (601Q)• 

~·- ~- . 

.L~~:. 
(6010) 

888t ·I; ':Soiii.~ridi,,, 1' ND<1.0 .· ,, o,;1s 1 , No <0,910 1 · t.iq~:oso f p~ · 1 No :c:Q.so 

ea~f · , 1 .. sooA~c 1~ . f N5~('1~o: ... .. : o;~~· r: t-lq:~;9,1ocij Np,_~;oso, r .,,.9;1~ •l· ij:b&.so 

i.~~-·~··.·~gJt~;t§.~~.k. ·1·~·. 'I ,.~R~~:.(~~-~1" .. ; itt :t. i§'~it9: 'L,;~~t;;w;9}9 · j;··~g~;w ! .. r-io&.~ 
. 8886 I SOOA·FCRA 1' I NO <1.0 I. 1.2 I NO~~~)~ ' L.!'!P <0.050 I .NO <0.10 I NO <0.50 

8887 I SOOA.fCRA 1' (Oup) N0<1.0 1.8 ·~-~o·:a:oso'· ·r No <0.050 1.7 NO <0.50 

8888 SOOA-i=CRA 1' ··· ·1· · 1>10 1:0· ., I··.-,· 2;,1\········i'· · Nlll""10 -I·· 1'1111<00""· I, .. N9:·<0·1"'· [·· ·Nnd"" ~:'·· ;; · ,.:,; _. : ..... -~ : ,.f· -~ ,;: ':, .. ·.;:i .··--;,vJl.--;!;~-- ,._..;,. ~----··· t::"!"~- .'- : ;_ '~ ·i .(.' ~1:: ... -,..~;-~~Yt -ltt},. ___ :.} ,."5.··~-:,~\,.':_ -;:;·.'\,-;)\">;;'!.. ·--"~i#\1 

8889 SODA·FCRA 1, 1 ,.,,..,, .• ,·e · .. _k"'·· '"'*'& ·~~··N'"'·''A···o·· · 1·· 'N'"'·''""""'"""''I'··· ····3·"" ........... ,. ··No .1'150· ,~;1=~\-.. ; -::~1;..;.-·,-·:."n·.re . .: ;-,_:·-~~f"·:·~-- '"'~._."1,:! , __ ' -~:-·/• ;~~u.;N<·-~k·""'1·}· ._ __ J iv.r.o:s-~-... ::-~~~- .. --~ .....,. 

8890 SOOA·FCRA 1' N0<1.0 1.7 No:~~~!'· . i NO <0.050 1.5 ND<0.50 

8891 I SOOA·FCRA I 1' I NO <1.0 1.7 NO <0.10 NO <0.050 3.6 N0<0.50 

S8Q2 , je;~pi)A.FCRA I 1' I N0<1.0 1.3 N0<0.050 NO <0.050 N0<0.10 NO ...0.50 

keAoo"'' ·1•·~:~oo'.i;!FeFIA' I· ' 1'' p ·1 'fi~1:o · •y:·• .. 2:.'2'" 1 . No <0.1o 1 NO &.o50 1 No <0.1o 1 No ...o.so 1 No <0.oo20 1 No ...o.1o 

8'W4' ....... j;'soo~.:;Fc.M.: 'j· ~· ... ,. 't ..... j·~· ilio'~Ur .,, ... ,. . i.<f' . f' ND~;ciJ;1'o 'I'' .. liio"a •. nsa.· 'i""'l"",NP.··~.·.·. :'foi f :tilo'·<a.sif .. ,. ND-di~b620''"!.' ~ "N'b"~~ 1 o 
,·,,_ct;·,~:.:.; __ _,_ __ ', r ''f.~"-~'., · ,_.._,·,,:\.~l.-;._-,•_h;,. ~-, ' ., .. '.,~; · ,.,.,,_._. ,_•<': .. '·-~•-C:_'-':~ ·· -~':~:r. ____ ', 1i-,_·• · · •' • •;- . . ·:·• __ • 

~ili:ies corrected for:mairlli·.effedts.·i' • ·'' 
~t,9ifid~BA;i\~J?;·,;,~.;; ;.:;,,·;;~·: . . ·.·•·· .. .. 
Oup ... Oupllcat~ .. aollllampie~. .. • ... ... . .. . . ... . . . . . .. . 

· !'iO ,Oj·J.t;~•l\\ol det.cted at ~ratorf'.repol'llng. ilmll ... 'l'~ . . · .. , . . 
~OOA><FC'IjtA • Slorl'\f'·!Drai!J•DI•charger~omjer.Channel Runoff.' Are&. 
SOOA•FC ""Storm•lilruln,li>lscnarge Ar41t""'FetmeF''Ch•nnel······ ... · ·•· 
SOOA-MC • Storm Drain Dlteharga Are-ModC1111 Channel. 

··.k·-·· 

, .... , 

·;:. . , 
~ '• . ' ~ ., -

t~ . ... ·. 

~b~~:~l Q);;~~;~* ~f:J~~t)J r4>M~~-
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:·· ~~-:~.-

N.l!>' ii~Q';Q50i NO <i:0.1 0 
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Table 6 

Summary of Radiological Analyses of SoU Samples 
from the SODA and OAWDL 

(Results In pCI/g) 

;z~~.. ?,~~!{ . ~fti~\ 

-



- ------ ----- -· 
. :) .,. 

~J~o 
·-- ------

Sample 
Area 13105 

'8886 SDDA·FCRA 0.133 [0.026] 

i 8887 SDDA·FORA 0.0733 [0.0208] 

8888 SODA-FORA 0.0413 [0.0174] 

8889 SODA-FORA NO (0.019) 

'8890 SODA-FORA NO (0.021) 

I 8891 SDOA·FORA 0.0471 [0.0162) 

8892 SODA-FORA 0.206 [0.038] 

8893 SOOA-FCRA NO (0.023) 

8894 SDDA·FCRA 0.0358 (0.0145] 

8895 (dup) SDOA-FCRA 0.0591 [0.0194) 

8897 OAWDL 0.664 (0.142) 
Manhole #2 

8898 OAWDL 0.226 (0.086) 
Manhole #1 

8899 OAWDL 0.333 (0.055} 

' 
Manhole #3 

....... , .. -. ' 

Table & (Continued) • 
Summary of Radlologi~IAn~lyses of·,SoJI Samples 

- . from the SODA a'n"d OAWDL . . 
•:' 

(Results In pCitg) 

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

~ 224Ra 226Ra 226Ra Tritium 

. 18.4 (2.6] 0.746 [0.102] o.n8 [0.072] 0.879 [0.092] NO (50) 

20.8 [2.2] o.m [o.o82J 0.725 [0.058] 0.898 [0.088) NO (50) 

19.2 [2.8) 0.983 [0.134) 0.957 [0.091) 1.20[0.12) NO (50) 

18.4 [2.0) o.ss1 [0.071 1 0.648 [0.054] 0.775 [0.076) NO (50) 

18.6 [2.0) 0.797 [0.086) 0. 763 [0.061) 0.856 [0.087] NO (50) 

18.4 [2.7] 0.704 [0.101) 0.763 [0.071] 0.837 [0.092) NO (50) 

19.7 [2.9] 0.951 [0.130] 0.973 (0.091] 1.07 (0.12) NO (50) 

18.0 [1.9) 0.676 [0.071) 0.652 [0.053) 0.746 [0.076] NO (50) 

17.7 [2.5} 0.594 (0.090) 0.728 (0.068) 0.746 [0.082) NO (50) 

18.2 (2.0) 0.732 (0.080) o.n9 [0.063J 0.792 [0.084] NO (50) 

15.5 [3.1] 1.28[0.23] 1.01 (0.18] 1.25 [0.31] NO (50) 

.22A (3.2) 1.31 [0.20) 0.857 (0.161] 1.11 (0.27) NO (50) 

13.1' [2.0] . 0.~ [0.098] 0.687 (0.069] 0.732 [0.090] NO (50) 
·. 

\ ' '"• • ' ',_~,t ! ........... . ·'· . '•'•1·: ' . 

~~, . ..;~~~~~~~!' ',, 
•[() .. 146}. • 2-slg!ll!l,;MfOr lrl brack~\!S··.: ,, . , 

·•;-.-

. --~ 
•·' ., 

l.- -.- .. 0 

--;--

·;::;:' :~ ... 

Percent 
Moisture 

3.95% 

7.02% 

7.31% 

4.32% 

5.94% 

3.12% 

3.07% 

3.76% 

3.43% 

3.50% 

6.75% 

19.69% 

7.74% 

... 

;--... i'l~. : S.DOA -··.,. • Stonn-Dralt:~ Ol~ge Area. . 
·:.'OAWDL ... ... Old·,A'Cid'·Wutif'Draln;th'lll';""·' ·"·'''-'"'~"'c'""''"'''" , · ... · · ', · ., .. ,.. .. .. , ·-· ···.' ~:e:::-:~~- .. "' . . .• ...::.~~: ::· :.::."' .. ~~~-. :.·:.~·~::1~~~.::;·_, . .::· .--·::--:..-::.· 

FO • FC!rmer channel. 
MO ,;. Modern channel. 
·FORA - Former channel run off area. · 
pCVg • plcocurles per gram. ::: 

Oup • Duplicate sample. t~f1~;J;).l~;.-~\ ~-" . '}. .:~h.:: 

t,._ 

,, ._,:::;:). $};,¥ 
7~: 

:,: 
AL!J~/SNL:J:J.U.t 

-?.":,;. . .' 

. " 

Gross Gross 
Alpha Beta 

14.4 [7.0) 22.5 [6.1) 

17.7 [8.7) 21.8 [6.0] 

26.6 [10.6) 25.5 [6.6) 

7.15 [5.16] 18.9 [5.5] 

13.3 [7.2) 22.6 [6.1] 

15.9 [7.8) 20.1 [5.7) 

20.8 [9.0] 26.0 [6.7] 

17.4 [8.5] 19.2 [5.5) 

15.9 [7.7] 25.0 (6.6] 

19.2 [8.8) 18.4 [5.3] 

44.9 (14.7] 38.8 (9.1] 

28.2 (10.8) 29.2 {7.3] 

15.2 [7.4] 21.4 [5~8} 

,,_, ·:-
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Table 7-

-----
Summary of Duplicate Soli Analyses 

-
Para motor sN~ , SNV.OOSSS91 RPoa 1: SNI.A008874 1 sNI.A00887sl- RPoa 1 sNLA008886I SNLA008887I RPo· 1 sNL.A008894 1 sNLA008805 1 RPO" 

Total Motals (•g) 

ArMnlc 2.3 2.2 · -I 4.4 2.6 3.2 20.7 

Barium 82.8 77.8 I 8.0 84.7 87.2 2.9 

Selonlum NO NO I _NC NO_ NO NC 
Cadmium NO NO I NC NO NO NC 
Chromium 3.0 3.6 I 18.2 5;1 5.0 2.0 

Load 6.6 6.9 " 4.4 15.5· 7.6 68.4 

Mercury NO NO I NC NO NO NC 

Silv« NO NO I NC NO NO NC 

TCLP Loachato (mgiL) 

Arsenio NO NO NC NO NO NC 
Eiailwi\ '""''' · · · ..... ·•·"· ·' c:• 'l' ' -- ·o;76' ' ''"':n 1 u 1.5 1.4 6.9 

dadmlurri :·~ 
! 't..~·-.:c,~ ,o-,_~;-~--

NO NO I NC NO NO NC 

~~n!llli\: ~; ''· ;•' NO NO I NO NO I NO I NC 
~f;!j,.-nJuiJl;:_ ,t -·;oc; ~~--- ·j.•·· .•.,:No•:;: f:<;:.NOh :,l!•ik,NC'::• j';:,;,l§,_: .NO,: ,y_,_,•;;.Np~:<l:·:t.NC: --1'•·· 
1.~::•:, :>·•,.•·,:!r.:·! •:.· •:;,-. ,, 1: NO I NO I NC I NO I NO I NC 

M!!~'Y.:--:· ._.,.,,. _,, .. , .,. . . . ,,_ .. j,_ , NO . ,,._,.J,.. NQ~""''"''""·'.NC I.- ... ND •.. ·:: t _, · · No_ .. : - I .. NC 
~~«J ; ·:::; ' ,; 1 ,., ' I ' : NO!~: J l 'NP -~:!!1: .. ~-~N~ - 't ' '' -~0 '' .JN<f L ; 

·-~ -_;v~ _ _ ~ .:~··. :~:·.,-- :. t;·· :i,~D 

·Fi~~ ;.-R~~tlv~~ porcoi,;;dlffer*\/:o:. _ ··- LB· · R. ;jC~100 . ' 
::;- .. -.,~ .. -,. _, .. ,_;.:..:·-_ · · -_ .. ···; __ ;~~;:.;;~?il -· r r_;;. <~1 + ~b - · · . 

NQ ".Not:rllportlld .. at.~atoey.dotoctlon limit ...... ---' -· ......... .... -- ... : 
N$ ~·~l;!l;.~ulablo. i 1 :_::f.i ~~-\,·: 

~ • ,.,.,~ .w 

-"!· ;"·<1•·.'.': 

s~ 
' ·.~ :~~-

~:-~< ,·'_:; 
,. 

l! 
,;l·'ii., 

;r~,, :·· .. 

~:;; .·: '· 

' -·')' 

~-::e 

·:~ ·.:. . ·y(~ 

:<']!) 

l~.ki 
. ·····'"··-~,:,.-;,.;...~---

r.·t:~t 

·.',>..i:.;:;.->(4 ~-i::::-·.: 

·) ~- -:~~;.: . ·."'~· 
'· >-: 

;1 
;_. ~ ·-·. ;:·".":.~·· :·~.¥--~-~:_;.• 

:;-'·'. 

'·' .... ,-,_,. 

.-..::··. 

~~.J~$r~·~:~_)/f-Q ¥" >, 
., · ...• 

_[J~fi®il. ':·~~J~~tt ~~ . t;~i& 
.;; 

~~:-. ·&~t~~ iii'i:'~:-t-

•·;.' 

- j-

; .. :;.-:~ .. \.: '··· .. : .;\ 

·,; 

t~ 

2: 

· r;i~*fi~· · 

3.9 3.4 13.7 2.9 2.5 14.8 

66.9 68.7 2.7 228 110 69.8 

NO NO NC NO NO NC 

NO NO NC NO NO NC 

3.7 7.6 6!1.0 4.7 3.8 26.5 

7.8 5.2 37.5 12.0 5.7 71.2 

NO NO NC. NO 0.18 NC 
NO NO NC NO NO NC 

NO NO NC NO NO NC 

1.2 1.5 I 22.2 1.4 1.2 15.4 

NO NO I NC NO NO NC 

NO NO I NC NO NO NO 
N0•:-··:-·:·:1.> · 1•:5i'i-- I NC NO NO NC 

NO NO I NC NO NO NC 

NO NO I NG·• NO· NO I :NC 
NO __ NO I ._!'10 NO NO. " N¢ . 
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... - _,. : I.~ 
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Stiaw"' Shaw Environmental, Inc. 

October 24, 2003 

Brenda Langkopf 
Sandia National Laboratories/New Mexico 
P.O. Box 5800, MIS 1087 
Albuquerque, NM 87185-1087 

Shaw Environmental, Inc. 

5301 Central Avenue NE, Suite 700 
Albuquerque. NM 87108-1513 

505.262.8800 
Fax: 505.262.8855 

Project No. 842717.01 

Storm Drain/Sanitary Sewer 
Cross-Connect Elimination Sampling Summary. 

Miss l.angkopf: 

Sandia National Laboratories/New Mexico 
Task Order CPA56064. Purchase Order 107802 

Subsurface soil sampling results for sampling conducted at the Storm Drain/Sanitary Sewer Cross
Connect Elimination Project are presented in "Field and Laboratory Documentation for Subsurface 
Soil Samples for TA-l Storm Drain/Sanitary Sewer Cross-Connect Elimination Project" (IT, 1993, 
SHEARS# 12479). IT Corporation collected samples from March 15 through March 17, 1993. · 
The samples are documented on chain of custody numbe:rs: 6042,6081, and 6074 through 6077. A 
total of 14 subsurface soil samples, 1 duplicate soil sample, 1 trip blank, and 1 equipment rinsate 
sample were collected. The soil samples were collected to determine the type and extent of 
contamination in soils adjacent to the cross-connection to aid in the development of health and 
safety requirements for excavation activities. A summary of the samples collected is presented in 
Table 1. The analytical laboratory results are attached. 

Respectfully submitted, 

Lara Beasley 

cc: M. Skelly, SNUNM (w/ enclosures) 
M; Goodrich, Shaw Environmental, Inc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Company 





Tal}le 1 

Sample summary 
Storm Drain/Sanitary Sewer Cross·Con'nect Elimination Project 

. -· 
Sample 
Number · Date Sample 
ER92oo Collected ·Area 

4692 3115/93 Bldg 882 

4693 3/15/93 Bldg 882 

. -· ~ 

4694 3115193 Bldg 892, SE 

-

4695 3115/98 ., 'Bldg 892, SE 
.... -; 

' ~ .. 

'\ 4696 3/15/93 Bldg 892, S-1 

4697 .. 3115/93 Bldg 892, S-1 

- 4698 3/15/93 Bldg B92, S-2 

4699 - - 3/15/93 Bldg 892, S-2 

' I'• 4700 3/15/93 Bldg 892, S-3 

4701 3/15/93 Bldg 892, S-3 

~ 
~ 

4702 3/16/93 Bldg 892, W-1 

4703 3/16/93 Bldg 892, W-1 

- 4704 3116/93 Bldg 892, W-2 

~~~ - 3/16/93 Bldg 892, W-2 

' ·- I' 4706 3/16/93 Bldg 892, W-2 -
Reier to fOOtnotes at end of table. · 
ALJS-93/WPJSNL:R288S 

SNL/NM TA·1 . 

Collection Sample Sample 
Method Matrix, Type Analyses 

Geoprobe ·s-oil ' Environmental -
8 Rad 

Screen 

Geoprobe Soil Environmental 1>-rM, pH, 
-PCB, 

- -
-

TCN 

Geoprobe Soil- Environmental Rad 
Screen 

Geoprobe Soil ·-Environmental 'TM; pH;,-
..... 

I PCB· --. _.,:,-

-- TCN ., 

Geoprobe Soil Environmental Rad 
Screen 

Geoprobe Soil Environmental TM, pH, 
PCB, 
TCN 

Geoprobe Soil Environmental Rad 
Screen 

Geoprobe Soil Environmental TM, pH, 
PCB, 
TCN 

Geoprobe Soil 
-

Environmental Rad 
Screen 

Geoprobe Soil Environmental TM, pH, 
PCB, 
TCN 

Geoprobe Soil Environmental A ad 
- Screen 

Geoprobe Soil Environmental TM,pH, 
PCB, 
TCN 

Geoprobe Soil Environmental Rad 
Screen 

-

Geoprobe Soil Environmental TM,pH, 
PCB, 
TCN 

Geoprobe Soil Dup 4705 TM, pH, 
PCB, 
TCN 

5 

Snmpk!· 
Depth 
(feet) 

4-6 

4-6 

4-6 

4-6 

4·6 

4-6 

4.5-- I> 
6.5 --

4.5 • 
6.5 

4.5-
6.5 

4.5. 
6.5 

5-7 

5-7 

5.5- -
7.5 

5._5-
7;5 

5.5 -
7.5 

--_:-~ 





,,. 
'•!'· Table ttcoritinued) 

Sample;summary 
· ·· Stoim Ofaln/Satlitary Sewer Cross-Connect 'Elimination Project Soli Samples 

SNUNM TA-1 
... . . ····· . .. 

·Sample 
Number Date Sample 

. ER9200 Collected Area ... .. ... .. 

' 4707 3116/93 Bldg 892, N 
' . 

·. : 47oa· 3/16/93 Bldg 892, N 

'1709 
.. 3;1l);gg . · Bldg 8'9'2, N ··o 

4710 N/A N/A 
. ..._ 

~ 4711 3/16/93 Bldg 840, N-1 

4712 3/16/9!3 ' 'Bids B4o·, N:i 
. ,-, 

''· ' 
.·, ,: ... ··. · .. ... '·" 

. <.: 

4713 3/16/93 Bldg 840, N-1 
•:; ·. .. ' 

. ....._ 4714 3/16/93 Bldg 840, N-2 
~ 

4715 3/16/93 Bldg 840, N-2 

. , 
[:). 4716 3/17/93 Bldg 840, W-1 

4717 3117/93 Bldg 840, W-1 
. 

4718 3/17/93 Bldg 840, W-2 p.. 
4719 3/17/93 Bldg 840, W-2 

,, 4720 3/17/93 Bldg 867 

·.- ~ 4721 3/17/93 Bldg 867 

Refer to footnotes at end of table. 
AUS-93/WP/SNL:R288' 

·Co1J9Ciion 
MethOd'' 

··-·· . 

Geoprobe 

Geoprobe 

··. Gaoprobe 

N/A:· 

Geoprobe 
i;'_ 

·· Geopfube •: 
·. ... , ... 

;j. 

e 

Geoprobe 

Gao probe 

. 

Gao probe 

Gao probe 

Geoprobe 

Geoproba 

Geoprobe 

Geoprobe 

.. 'Sample. 
Sa'mple. Sample Depth 
Matrix Type .· Analyses (feet) 

Soil · Environmental Rad' 5.5 -
Screen 7.5 

Soil . ,, " Eiwlronmental crM, pH, 5.5-
PCB, 7.5 
TCN, 

. 

. · ,_. ... VOC, 
,' svoc . 

son· .. 
Eiivirbrimental dtrit, u; 5.5-I. 

Th,Pu ...... 7.5 
·· wa.wi ·.- I ·: . ·'trii;l;~l;ink · voc NIA 

··--
'. 

.,·SoiL.-·· . ·.·· Environmental Rad .. 4-6 

' .. :. · .. ;•, ,screen 

·s6ii' 
,.. ,. 

MSJMSD TM; pJ:I, 4"6 
C,· 

•. 'PCB, 
TCN 

"1·"· .. -... -. . 

Water Equip Rinsate . TM, pH, N/A 
. . PCB, 

.. 

·.:: . . · ,,: TCN 

Soil Environmental Rad 4-6 
Screen-

Soil Environmental TM, pH, 4-6 
PCB, 
TCN 

Soil Environmental A ad 4-6 
. Screen 

Soil Environmental TM, pH, 4-6 
PCB, 

.TCN 

Soil Environmental A ad 4-6 
Screen 

Soil Environmental TM, pH, 4.-6 
PCB, 
TCN 

Soil Environmentai TM, pH, 4-6 
PCB, 
TCN 

Soil Environmental Rad 4-6 
Screen 

. 

6 

f:-

,. 

,,:;. ~-·~?;
;:!:~~~ ... 

. . ~. 
~-
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. 

: ·' .... 
'Table. 1 (Continued) 

Sampl_e .~ummary 
Storm Drain/Sanitary Sewer ·Cross;;;_CQJ'In~ct Ellmlnatlqn .Project ~()II- ~amples 

;SNUNM TA-1 

. .. ' . 
Sample sample 
Number Date Sample COIIectiQ.n. ; -:Sample Sample :.D.epth 
ER9?00 

' 
Collected Area Method·· .. ' : Matrix Type,,. An{l,ly~es .: {feet) 

·- .•... '. --·· 

--p 4122 3/17/93 Bldg 802 Geoprobe Soil Environmemal Ra.d '5-8 
Screen 

Bldg Bb2 
. . .. --'. 

4290 3/17/93 Geoprobe Soil . Environmental TM·.pH "5-8 1- ' -· t 

• PCB, 
TCN 

4291 3/17/93 Bldg sp2 Geoprobe Soil Environmental trit, U, '·' 5. 8 
( 

' ,. Th,Pu f! 
: 

. ~' ··. •'•A' .... ' ' 
- . < 

NA "'not applicable. 1 

. Geopr0b11 • hydrauilca]ly driven hollow-iii.~~ sampling de~vii:e. 
Dup ... dupliGate so~ sample. . --.·. ' . 
MS~SD = m:atrix spike; matrix spike' duplicate. : . 
a Soil sample sent to SNUNM Dept1715 for radiological screening. . .'. : 
b Sai:m•ile sent to contract l!!bOratory for an.a)ysis:of fQ1;:i! f:lCHA m,etals (TM), pH, pol~ci)IQrin·ined b)P,h$nyl!!; (PCB),. · 
and total cyanide (TCN):' · . · · , ,. · . · ' , · · · . 
c Sample was also analyzed for volatile organic compounds (VOC) and semivolatile organic compounds (SVOC). 
d Sample serrtto contract laboratory foranalyses of trtlilim (trit), isotopic uranium (U}, isotopic thorium (Tb), <~nd 
isotopic plutonium (Pu). ' · . . '-' · ·: . · • ' 
8 The.·equipmenl rinsate was collected by pouring deionized water through decontaminated sampling instF\iments 
and coll~ing the water in sample jafS. . ·. , 

:: 

. ..... ; 

AL/S-93/WP}SNL:RW!5 7 

\ 





. ,. 

Project N-ame: 
Project Number: 
Sample Delivery Group: 
Batch Number ( s) : 
QC Set(s): 

Narrative Date: 

Sample Receipt 

LAEORATORY NARRATIVE 

Sandia 
76100 
SNL-SS-031 
1605 
Sample Preparation - Inorganics: 
Metals Laboratory Preparation/Analysis: 
HYD032593-1, 1CP031993-3, CV032293~2 

Sample Analysis - Inorganics: 
Metals Laboratory Preparation/Analysis: 
HYD032593-1, lCP031993-3, CV032293-2 
Sample Preparation - organics: 
PBS032393-9 
Sample Analysis - Organic Extractions - GC: 
PBS032393-9 
April 13, 1993 

The samples were received at ENCOTEC without incident. Standard 
chain-of-custody procedures were followed. After log-in, the samples 
were stored at 4°C until sample preparation or analysis. 

sample Preparation - Inorganic& - Metals ' General Chemistry 

· Preparation/digestion of samples, where applicable, was performed 
within holding time and with chain of custody maintained. Sample 
preparation proceeded without incident. A method blank, laboratory 
control sample, and· laboratory control sample duplicate were processed 
with each QC set. 

Sample Analysis - Inorganic& - Metals ' General Chemistry 

Sample analysis was performed without incident, within holding 
times, with chain of custody maintained, and according to the referenced 
methods. Quality control results are summarized as follows: 

- The method blanks did not contain any target analytes at or above 
the reported detection limit. 

Laboratory control samples and laboratory control sample 
duplicates were analyzed along with the samples referenced within the QC 
sets; please see the appropriate forms for results. 

1 
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Sample Preparation - Organics 

All sample extractlons were performed within holding time and with 
chain of custody maintained. Sample extraction proceeded without 
incident. Surrogates were added to all samples. A method blank, 
laboratory control sample, laboratory control sample duplicate, matr"ix 
spike, and matrix spike duplicate were processed with each.QC set. If 
request~d, thematrix spike fortification was performed using a client-
specific sample from this project. · 

Sample Analysis - organic Extractions - GC 

Sample analysis was performed without incident, within holding 
times, with chain of custody maintained, and according to method 8080 
for PCBs only. Quality control results are summarized as follows: 

- Analysis of surrogates was performed on all samples; please see 
the appropriate f-orms for results. 

- The method blanks did not contain any targ~t analytes at or above 
the reported detection limit. 

A Laboratory control sample and laboratory control sample 
duplicate were analyzed along with the samples referenced within the QC 
sets; please see the appropriate forms for results • 

- A matrix spike and matrix spike duplicate were analyzed on 
client ID ER 9200 4697-1; please see the appropriate forms for results 

Summary 

All inorganic analyses were performed by inductively coupled plasma 
emission spectroscopy, hydride and cold vapor atomic absorption, and 
classical wet chemistry methodologies. According to quality control 
data, accuracy and precision were satisfactorily maintained. 

PCB analysis by method 8080 did not indicate the presence of any· 
target analytes. 

2 
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. I certify that the data presented as part of this report meets the 
minimum quality assurance standards specified in the referenced 
analytical method (s). I have examined and am familiar with ·the 
information contained in this report and that, based on my inquiry ··Of 
those individuals illllllediately responsible for obtaining the information, 
I believe that the submitted information is true, accurate, complete· and 
meets the minimum standards specified in· 40 CFR 136, SW-846. Any. 
exceptions, outliers andjor problems encountered during the analysis of 
samples contained within this report have been narrated and an 
assessment of the quality of the data is presented. I am aware that 
there are significant penalties for submitting with knowledge, false 
information, including the possibility of fines and/or imprisonment. 

( . '-" 

Jane Hancock 
QA/QC Ch~mist 
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Environmental control Technology corpora~ion 
Analyst Cross-Reference List 

SDGI: SNL-SS-031 

Test 
PCB 
Total cyanide 
pH 
%TS 
JCP 
CVAA 
HYAA 

Analyst 
Don Ward 
steve carter 
Sean Markiewicz 
Sean Markiewicz 
Annie Broderick 
Laura Wilmoth 
Alexey Stiop 

·.n. ' 
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ENVIRONMENTAL CONTROL TECHNOL0GY CORPORATION 
3985 Research Park Drive * Ann Arbor, Ml 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I.D.: ER9200 4693-1 
Sample Date: 03/15/93 
Date Received: 03/17/93 
Date Extracted: 03/23/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008024 

U - Analyte not detected 
B = Analyte present in 

method blank 

QC Set l.D.: PBS032393-9 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugjKg) LIMIT (ugfKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-:-5 u 80 
PCB-1242 53469-21-9 u. 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 1109.6-82-5 u 80 

Analysis reported on a __ x __ WET DRY weight basis. 

Percent solids 91.0 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 61 1993 

Sample. I. D.: ER9200 4695-1 
sample nate: 03/15/93 
Date Received: 03/17/93 
Date Extracted: 03/23/93 
Date Analyzed: 03/30/93 
ENCOTEC I. D.: 200008025 
QC Set I. D.: PBS032393-9 

U = Ana}yte not detected 
B = Analyte present in. · 

method blank 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugfKg) LIMIT (ugJKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u .80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82-5 u 80 

Analysis reported on a __ x __ WET ____ DRY weight basis. 

Percent solids 88.8 

Form 057CSL1G.GEN Rev. 09/17/92 

.. 'l : 



ENVIRONMENTAL CONTROL TECHNO~OGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 I 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I.D.: ER9200 4697-1 
Sample Date: 03/15/93 
Date Received: 03/17/93 
Oat~ Extracted: 03/23/93 

u = Analyte not·detected 
B = Analyte present in 

method'blank 

'Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008026 
QC Set I.D.: PBS032393-9 

AROCLOR CAS 
NUMBER 

PCB-1016 12674-11-2 
PCB-1221 11104-28-2 
PCB-1232 11141-16-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-6 
PCB-1254 11097-69-1 
PCB-1260 11096-82-5 

·. 

CONC. DETECTION 
(ug/Kg) LIMJ:T (Ug/Kg) 

u 80 
u so 
u 80 
u 80 
u 80 
u 80 
u 80 

/ 

Analysis reported on a _x __ WET __ DRY weight basis. 

Percent solids 91.4 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * A:nn Arbor, MI 48108 

313 1 761-,.1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample l.D.: ER9200 4699-1 
Sample Date: 03/15/93 
Date ~eceived: 03/17/93 
Date Extracted: 03/23/93 
Date Analyzed: 03/31/93 
ENCOTEC I. D.: 200008027 

U = Analyte not detected 
B = Analyte present in 

method blank 

QC Set I.D.: PBS032393-9 

AROCLOR CAS CONC. DETECTION 
NUMBER (Ug/Kg) LIMIT (ugfKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 

·PcB-1260 11096-82_.5 u 80 

Analysis reported on a __ x __ WET ____ DRY weight basis. 

Percent solids 85.9 

Form 057CSL1G.GEN Rev. 09/17/92 

! . :- .;·· 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 

· Report Date: April 6, 1993 

Sample I.D.: ER9200 4701-1 
Sample D!'lte: 03/15/93 
Date Received: 03/17/93 
Date Extracted: 03/23/93 
Date Analyzed: 03/31/93 
ENCOTEC 1.0.: 200008028 

U = Analyte not d.etected 
B = Analyte pre·sent in 

method blank 

QC Set I.D.: PBS032393-9 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugjKg) LIM:IT (ugJKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82-5 u 80 

Analysis reported on a __ X __ WET ____ DRY weight basis. 

Percent solids 92.0 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample l.D.: Method Blank 
Sample Date: NA 
Date Received: NA 

U = Analyte not detected 
B = Analyte present in 

method blank 
Date Extracted: 03/23/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: MB032393-1 
QC Set l.D.: PBS032393-9 

AROCLOR CAS 
NUMBER 

PCB-1016 12674-11-2 
PCB-1221 11104-28-2 
PCB-1232 11141-16-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-6 
PCB-1254 11097-69-1 
PCB-1260 11096-S2-5 

CONC. DETECTION 
(ugjKg) LIMIT (ugjKg) 

u 80 
u 80 
u 80 
u 80 
u 80 
u so 
u so 

Analysis reported on a __ X __ WET ____ DRY weight basis. 

Percent solids NA 

Form 057CSL1G.GEN Rev. 09/17/92 



ENCOTEC 
sample Number 

200008024 
200008025 
200008026 
200008027 
200008028 
MB032393-1 
LCS032393-9 
LCD032393-9 
200008026 MS 
200008026 MSD 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, Ml 48108 

313 1 761-1389 

SOILS\SOLIDS MATRIX SURROGATE RECOVERY 
POLYCHLORINATED BIPHENYLS 

Project· Name:· Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBS032393-9 

Percent Recovery 
2,4,5.6-TCMX 

(50-150) 

84 
82 
85 
89 
93 
97 
92 

102 
86 
92 

Percent Recovery 
Decachlorobiphenyl 

(32-136) 

78 
78 
81 
79 
84 
78 
79 
89. 
79 
78 

All samples fortified with 33 ug/Kg of surrogate analyte. 

* Value outside of established quality control windows. 
DL = Sample matrix diluted, therefore surrogate recoveries are 

not applicable. 
Ml = Matrix interferences caused distortion to recovery value. 

RECOVERY: 0 out of 20 outside QC Windows. 

~ Form 057CSL2G.GEN Rev. 09/15/9~ 
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.. 
ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI 48108 
313 1 761-1389 

SOIL MATRIX LABORAToRY CON'l'JlOL SAMPLE (LCS) AND LABORATORY CON'l'llOL SAMPLE DUPLICATE (LCD) RECOVERY 
POLYCRLOlliNA'rBD BIPHENYLS 

Project Name: sandia 
Project Number: 76100 
Method: soso· 
Report Date: April 6, 1993 
QC Set I.O.: PBS032393-9 

SAMPLE SPIKED - ENCOTEC IDt LCS/LCD032393-9 

Concentration LCS Cone. ' LCD Cone. ' ArQclQr St1iked {_ygfJI:qJ (_u_q/Kq) Rec. <ug/Kql ~ 

PCB 1221 333 302 91 334 100 
PCB 1248 333 247 74 274 82 
PCB 1260 333 272 82 300 90 

RPD = Relative Percent Difference. 
* Value outside of quality control windows. 

RPDt ___ o __ out of _1__ outside QC Windows • . _.t; RECOVERY: _o_ out of .....§__ outside QC Windows. 

Note: 

Form 057CSL5G.GN1 

QUALITY 

RPD 
I COHTROL WIHDOWS 
~ \ Recoverv 

10 l 20 48-163 
10 19 39-155 
9.8 23 37-166 

Rev. 02/02/93 
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. ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

SOIL/SOLIDS MATRIX SPIKE (MS) AND MAXRIX SPIKE DUPLICA~ (MSD) RECOVERY 
POLYCHLORINATED BIPHENYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.; PBS032393-9 

SAMPLE SPIKED - ENCOTEC IDI 200008026 CLIENT ID: ER9200 4697-1 

Aroclor 

PCB 1221 
PCB 1248 
PCB 1260 

Concentration 
S~ike._Cl __ {JJCI/Ka l 

333 
333 
333 

sample MS Cone 'I; 

Result lucrlKcrl lucr/K~ ....&ls 

80 u 288 86 
80 U· 243 73 
80 u 272 82 

MSD cone ' lug/Kql Rec RPD 

307 92 6.4 
259 78 6.4 
265 80 2.6 

e 

QUALI":rY I CON7ROL WINDOWS 
RPD %Recover_v 

I 
20 48-163 
19 39-155 
23 37-166 

U • Analyte not detected in non-spiked sample •. 

RPD • Relative Percent Difference. 

MI = Matrix interferences caused distortion to 
·.recovery value. 

* Value outside of quality control windows. 

RPD: 
RECOVERY: 

Note: 

Q__. out of .2._ outside QC Windows. 
Q__ out of 6 outside QC Windows. 

GNl 

' . 

Rev. 03 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

INORGANJCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER9200 4693-1 
Sample Date: 03/15/93 

u = Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008024 

QC SET 
ANALYTE ID 

Arsenic HYD032593-1 
Barium lCP031993-3 
Cadmium ICP031993-3 
Chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV032293-2 
Selenium HYD032593-1 
Silver ICP031993-3 

ANALYSIS 
DATE 

03/26/93 
03/24/93 
03/24/93 
03/24/93 
03/24/93 
03/23/93 
03/26/93 
03/24/93 

Results reported on a dry weight basis. 

Percent Total Solids 91.0 

Note: 

Fona 110MSN1G.GEN 

. .· 

CONC. li:Jfl :••tCII 
METHOD (mg{KCJ) LIMIT (mgfKg) 

7061 3.2 1.1 
6010 194 1.1 
6010 u 0.27 
6010 7.5 1.1 
6010 5.3 2 .• 2 
7470 u 0.044 
7741 0.11 0.11 
6010 u 0.55 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

• .,. 313 1 761-1389 

lNORGANICS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: sandia 
Project Nuniber: 76100 
Repo:r:t Date: April 5, 1993 

Sample I.D.: ER9200 4695-1 
Sample Date: 03/15/93 

U = Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008025 

QC SET 
. ANALYTB ID 

Arsenic HYD032593-1 
Barium ICP031993-3 
Cadmium ICP031993-3 
chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV032293-2 
Selenium HYD032593-1 
silver ICP031993-3 

ANALY.BIS 
DATE METHOD 

03/26/93 7061 
03/24/93 6010 
03/24/93 6010 
03/24/93 6010 
03/24/93 6010 
03/23/93 7470 
03/26/93 .7741 
03/24/93 6010 

Results reported on a dry weight basis. 

Percent Total Solids 88.8 

Note: 

.Form llOMSNlG.GEN 

17-. ' .. 

CONC. lE.l'BO!tiUi 
(mgfKg) LIMIT (mq/Kg) 

6.2 1.1 
59'1 1.1 
u 0.28 
9.9 1.1' 
6.2 2.3 
u o. 045 . 
0.14 0.11 
u 0.56 

Rev. 10/14/92 
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. ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Resear:ch Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 , 

INORGANJCS ANALYSIS. (METALS) DATA SUMMARY SHEET 
SOI:L MATRIX 

Project Na.me: sandia 
Project Nilinber: 76100 
Report Date: April.S, 1993 

Sample I.D.: ER9200 4697-1 
Sample Date: 03/15/93 

U ~ Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008026 

QC SET 
ANALYTB ID 

Arsenic HYD032593-1 
Barium ICP031993-3 
Cadmium ICP031993-3 
Chromium ICP031993-3 
Lead ICP03199J-3 
Mercury CV032293-2 
Selenium HYD032593-1 
Silver ICP031993-3 

ANALYSIS 
DATE 

03/26/93 
03/24/93 
03/24/93 
03/24/93 
03/24/93 
03/23/93 
03/26/93 
03/24/93 

Results reported on a dry weight basis. 

Percent Total Solids 91.4 

Note: 

Form 110MSN1G.GEN 

CONC. Tltlfl !I'll H 
METHOD · (rng/Kg) LlMrt· (rng/Kg) 

7061 3.4 .1.1 
6010 244 1.1 
6010 Oo34 0.27 
6010 6•4 '1.1 
6010 5.1 2.2 
7470 u 0.044 
7741 u 0.11· 
6010 u 0.55 

R~v. 10/'14/92 

·· ta· 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, HI 48108 

.. :· 313 1 761-1389 

lNORGANlCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATR:IX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER9200 4699-1 
sample Date: 03/15/93 

U = Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008027 

QC SET 
ANALYTE ID 

Arsenic HYD0.32593-1 
Barium ICP031993-3 
Cadmium ICP031993-3 
Chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV032293-2 
Selenium HYD032593-1 
Silver ICP03199-3-3 

ANALYSIS 
DATE 

03/26/93 
03/24/93 
03/24/93 
03/24/93 
03/24/9.3 
03/23/93 
03/26/93· 
03/24/93 

Results reported on a dry weight basis. 

Percent Total Solids 85.9 

Note: 

Form 110MSN1G.GEN 

CONC. IEl'fl!tilM 
METHOD (mgfKg) LIM:IT (mgfKg) 

706.1 5.3 1.2 
6010 191 1.2 
6010 u 0.29 
6010 8.3 1~2 
6010 5.1 2~3 
7470 u 0.047 
7741 u ·. 0;.12 
6010 u 0.58 

Rev. 10/14/92 

-!i 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 t 761-1389 · 

INORGANlCS ANALYS~S (METALS) DATA SUMMARY SHEET 
SO~L MATRJ:X 

Project Name: sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I. D.: ER9200 4701-1 
Sample Date: 03/15/93 

u = Analyte not.detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008028 

QC BET 
ANALYTE ID 

Arsenic HYD03259;3'-1 
Barium ICP031993-3 
Cadmium ICP031993_.3 
Chromium ICP031993-3 
Lead ICP03199J"'-3 
Mercury CV032293-2 
Selenium HYD03259;3-1 
Silver ICP031993-3 

ANALYSIS 
DATE. 

03/26/93 
03/24/93 
03/2,4/93 
03/24/93 
03/24/93 
03/23/93 
Ol/26/93 
03/24/93 

Results reported on a dry weight'basis. 

Percent Total Solids 92.0 

! 

Note: 

Form 110MSN1G.GEN 

METHOD 

7061 
6010 
6010 
6010· 
6010 
7470 
Ti•U 
6010 

CONC. lEI** :••n N 

(mgfKg) LIMI!i' (mg/Kg) 

3.6 1.1 
130 . 1,1 . 
u 0.27 
5~8 1.1 
4.3 2.2 
u 0.044 
u 0.11 
u 0.54 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

INORGANICS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Nallle: Sandia 
Project Number: 76100 
Report Date: April· 08; 199.3 . 

Sample J.D.: Method Blank 
Sample Date: NA 

U = Analyte not detected. 

Date Received: NA 
ENCOTEC I.D.: MBSNL-SS-031 

QC SET ANALYSIS CONC. oow:::rn::tl 
ANALYTE ID DATE METHOD (mgJKg) LI.Ml:T (mg/Kg) 

Arsenic HYD032593-l 03/26/93 7061 u 0.10 
Barium ICP031993-3 03/24/93 6010 u 1.0 
Cadmium ICP031993-3 03/24/93 6010 u 0.25 
Chromium ICP031993-3 03/24/93 6010 u 1.0 
Lead ICP031993-3 03/24/93 6010 u 2.0 
Mercury CV032293-2 03/23/93 7470 u 0.04 
Selenium HYD032593-l 03/26/93 7741 u o.i 
Silver ICP031993-3 03/24/93 6010 u 0. 5,, 

Results reported on a dry weight basis. 

Percent Total Solids NA 

Note: 

Form 110MSN1G.GEN Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI 48108 
313 1 761-1389 

SOIL MADI% LABORATORY CON'XROL SAMPLE (LCS) AND LABORATORY CO!r.rROL SAMPLE DUPLICAnl (LCD) RECOVERY 
INORGANICS - METALS 

Cone 
QC set Spiked 

Parameter IO fmg/Kg! 

Arsenic HYD032593-l 0.20 
Bar.ium ICP031993-3 50 
Cadmium ICP031993-3 10 
Chromium ICP031993-3 50 
Lead ICP031993-3 so 
Mercury CV032293-2 0.40 
Selenium HYD032593-l 0.20 
Silver ICPOJ1993-3 25 

* = Value outside QC windows. 

Project Name: Sandia 
Project Number: 76100 
Report nate: April 08, 1993 

LCS cone "' LCD Cone 
Cmg/Kgl Bee lmq/Kq! 

0.203 102 0.207 
48 96 49 
9.4 94 9.4 
48 96 48 
46 92 46 
0.42 lOS 0.40 
0.21 105 0.22 
24 96 24 

RECOVERY: _Q___ out of -12__ outside QC Windows. 
RPD: __ o ___ out of __ a ___ outside QC Windows. 

Form llOMSNSO.SNl 

I QtJALI~Y COJn:ROL 
% WINDOWS 

Bee ~ I RPP 'II Rec 

104 2.0 20 80-120 
98 2.1 20 80-120 
94 0 20 80-120 
96 0 20 80-120 
92 0 20 80-120 
100 4.9 20 80-120 
110 4.5 20 80-120 
96 0 20 80-120 

Rev. 03/30/93 
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• ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 I 761-1389 

INORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample I.D.: ER 9200 4693-1 
Sample Date: 03/15/93 

U = Analyte not detected. 

• 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008024 

ANALYTE 

Total cyanide 
pH 
Total Solids 

QC SET 
ID 

CN031893A 
pH031893 
TS031993 

ANALYSIS 
DATE 

03/22/93 
03/18/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

e Form 120WSN1G.GEN 

DETECTION 
UNITS CONC .• LIMIT 

mgfKg- u 0.10 
s.u. 7 0.5-12.5 
% 9.1. 0 0.1 

Rev. 10/07/92 
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'•"· . ENviRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive *.Ann Arbor, MI 48108 
3i3/ 761-1389 

INORGAlUCS ANALYSIS_ .(GENERAL)· DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project.NUJnber: 76iOO 
Report Date: March 26, 1993 

sample I. D.: ER 9200 4695-1 
Sample Date: 03/15/93 

U = Ana.lyte not detected. 

Date Received:· 03/17/93 
ENCOTEC I.D.: 200008025 

QC SET 
ANALYTB ID 

·Total Cyanide CN031893A 
pH pH031893 
Total Solids TS031993 

ANALYSIS 
DATE 

. 03/22/93 
03/18/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

4lt Form 120WSN1G.GEN 

UNITS 

mgjKg 
s.u.-
% 

.. . 

CONC. 

u 
7 
88.8 

/ 

DETECTION 
LIMIT 

0·10 
0.5-12.5 
0.1 

Rev. 10/07/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive '* Ann Arbor, :c·MI 48108 

313 l 761-1389 

lNORGANlCS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample I. D.: ER 9200 4697-1 
Sample Date: 03/16/93 

u = Anal,yte not detected. 

• 

Date Received: 03/17/93 
ENCOTEC I. D.: 200008026 

ANALYTE 

Total cyanide 
pH 
Total Solids 

QC SET 
lD 

CN031893B 
pH031893 
TS031993 

ANALYSIS 
DATE 

03/22/93 
03/18/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

4lt Form 120WSN1G.GEN 

DETECTION 
UNITS CONC. LIMIT 

mgfKg- u 0.10 
s.u .. : 7 0,5.,.12.5 
% 91.4 0.1 

Rev. 10-/0'7/92. 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761:-:-1389 

INORGANlCS ANALYSIS (G~NERAL) DATA SUMMARY SHEET 
. . SOJ.L MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1.993 

Sample.I.D.: ER.9200 4699-1 
Sample Date: 03/15/93 

V ~ Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008027 

QC SET 
1afM,YTE ID 

Total cyanide CN031893B 
pH pH031893 
Total solids TS031993 

ANALYSIS 
DATE 

03/22/9.3 
03/18/93 
.03./19/93 

Results reported on a dry weight basis. 

Note: 

120WSN1G.GEN 

UNITS 

mg/Kg 
s. u .. 
% 

; • l 

CONC. 

u 
7 
85.9 

DETECT :ION 
LJ:MIT 

0.10 
0.5-12.5 
0.1 .. 

Rev. 10/07/92 
" .. 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

31:3 1 761-1389 

INORGAN1CS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
BOIL MATRIX 

Project Name: Sandia 
Project Nwnber: 76100. 
Report Date: March 26, 1993 

Sample I.D.: ER 9200 4701-1 
Sample Date: 03/15/93 

u Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008028 

QC S~T 
ANALYTE ID· 

Total cyanide CN031893B 
pH pH031893 
Total Solids TS031993 

ANALYSIS 
DATE 

03/2:2/93 
03/lB/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

4lt Form 120WSN1G.GEN 

UNITS 

mgfKg 
s.u. 
%. 

2 .... 
•• 

CONC. 

u 
7 
92.0 

DETECTION 
LIMIT· 

o.1o 
0.5-12.5 
0.1 

Rev. 10/07/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

lNORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
' SOIL MATRIX 

Project Name: sandia 
Project Number: 76100 
Report Date: April 08, 1993 

sample L D. : Method Blank 
Sample Date: NA 
Date Received: NA 
ENCOTEC I.D.: MBSNL-SS-031-1 

ANALYTE 

Total Solids 
Total Cyanide 

Note: 

120WSN1G.GEN 

QC SET ANALYSIS 
ID DATE 

TS031993 03/19/93 
CN031893A 03/22/93 

UNITS 

% 
mg/L 

U = Analyte not detected. 

DETECTION 
CONC. · LIMIT 

u 0.1. 
u 0.10 

Rev. 10/07/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
39a5 Research Park Drive * Ann Arbor, MI· 48108 

313 1 761-1389 

INORGANlCS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
so:rL·MATR:rX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

Sample· I. D. : Method Bl~mk U = Analyte not detected. 
Sample Date: NA 
Date Received: NA 
ENCOTEC I.D.: MBSNL-SS-031-2 

QC SET ANALYS:rS .. · DETECT:rON 
ANALYTE ID DATE UNITS CONC. . LIMI.T 

Total Cyanide CN031893B 03/22/93 rngfL - u 0~10 

Note: 

~ Form 120WSN1G.GEN Rev. 10/07f92 
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• • ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

. 313 1 761-1389. - • 
SOIL MA'D.IX LABORATORY COJtr.J:ROL SAMPLE (LCS) AND LABORA~ORY COJr.rllOL· SAMPLB DUPLI~ (LCD) RBCOVERY 

IHORGAHICS - GEHBRAL 

Analyte 

Total cyanide 

Project .Name: Sandia 
Project Numbers 76100 
Report Date: April 08, 1993 

QC 
Set ID 

CN031893A 

lln.i!;.A 

mg/Kg 

Cone 
SPiked 

1.86 

* Value is outside quality control windows. 

Recovery: _Q__ out of 2_ outside QC Window.s. 
lU'D: ....Q__;_ out of _. 1 __ outside QC Wind~s. 

Note: 

.. Form 120WSNSG.GEN 

Cone ' ...1:&§ ~ 

1.69 91 

QUALITY 
CO'NTR.OL 

Cone "' WilmoWS 

~ Rec Bm Bm ~ 

1.63 88 3.6 20 so - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 so - 120 
20 ·8o- 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 

20 80 - 120 
20. 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 

20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 

Rev. H/02/92 
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ENVIRONMENTAL CONTROL' TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI 48108 
313 I 761-1389 

e 
SOIL MATRIX LABORA'rORY COir.rROL SAMPLE (LCS) ~ LABORA!rOR.Y COir.rROL SAMPL!l DUPLICATE (LCD) RECOVERY 

INO~ICS- GBNERAL 

Analyte 

Total. Cyanide 

Projeet,Name; Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

QC 
Set IP 

CN031893B 

Units 

mg/Kg 

cone Cone 'II 
Spiked ~ B§£ 

1.86 1.80 97 

* Value is outside. quality control .windows. 

Recovery: 
RPDI 

_.Q._ out of · 2 putside QC Wind~a. 
~ out of 1 outside QC . WindoWs~ 

Notes 

.l20WSN~G.GEN 

I :QUALITY 
· COH'tROL 

Cone ' I WINDOWS 
LCD Ree .I!.ftl Em !....B.i2 

1.77 95 1.7 I 20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - l20 
20 80 - 120 
20 80 - 120 
20 80- 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 so - 120 
20 80 - 120 

20: 80 - 120 
20 80 - 120 
20 80 - 120-
20 80 - 120 
20 80 - 120 
20 so - 120 
i.o 80 - 120 

20. 80 - 120 
20. 80 - 120 
20 .• 80 - 120 
2.0 ao·- 120 

Rev. 11/02/92 







• Project Name: 
Project Nu:mber: 
Sample Delivery Group: 
Batch Number ( s} : 
QC set(s): 

Narrative Date: 

_ sample Receipt 

LABORATORY NARRATrvE 

Sandia 
76100 
SNL-SS-032 
1604 
sample Preparation - Inorganics: 
Metals Laboratory Preparation/Analysis: 
ICP031993-3, ICP031993-1, HYD032593-1, 
CV031893-1, CV032293-1 _ 
Sample Analysis - Inorganics: 
Metals Laboratory Preparation/Analysis: 
ICP031993-3, ICP031993-1, HYD032593~1, 

CV031893-1, CV032293-l 
sample Preparation - Organics: 
BS040293...;1 1 _ PBS032293-8, PBW031993 -2 
Sample Analysis - Organic Extractions - GC: 
PBW031993-2, PBS032293-8 
Sample Analysis - Organics - GC/MS: 
032293G, BS040293-1 
April 13, 1993 

The samples were received at ENCOTEC with incident. Sample ER 9200 
4713-1 was incorrectly labelled ER 9200 4713-2 and sample ER 9200 4713-2 
was incorrectly labelled_ ER 9200 4713-1. The project manager was 
notified and the client contacted to confirm the discrepancy. 

Standard chain-of-custody procedures were followed. After log-in, 
the sanu)les were stored at 4°C and/or chemically preserved where 
required per EPA protocol until sample preparation-or analysis. 

Sample Preparation - Inorganics - Metals ' General Chemistry 

Preparation/digestion of samples, where applicable, was performed 
within holding time and with chain of custody maintained. Sample 
preparation proceeded without incident. A method blank, laboratory 
control sample, and laboratory control sample duplicate were processed 
with each QC set. Matrix spike and matrix spike duplicate fortification 
was performed on the client-specific sample ER9200 4712. 

Sample Analysis - Inorganics - Metals & General Chemistry 

Sample analysis was performed without incident, ·within holding 
times, with chain of custody maintained, and according to the referenced 
methods. Quality control results are summarized as follows: 

1 





• 

sample Analysis - organics ..;. GC/HB 

Sample analysis was performed without incident,· within holding 
times, with chain of custody maintained, and according to methods 8240 
and 8270. Quality. control results are summarizedas.follows: 

. Surrogates were added to. all samples and analyzed by the 
.referenced methods. Please see the enclosed forms for results. · · .· 

- Method blanks did not contain any target analytes ·at or above the 
reported detection limit. 

- Analysis of laboratory control samples and laboratory ·control 
sample duplicates was performed along with the samples referenced within 
the QC set. Please see the enclosed forms for results. 

- Matrix spike and matrix spike duplicate analysis was performed on 
samples ER-9200-4708-2 and ER-9200-4708-1. Please see the enclosed forms 
for results. · 

B'WIIlllary 

All inorganic analyses were. performed by inductively coupled pl.asma 
emission spectroscopy, hydride and cold vapor atomic absorption, and 
classical wet chemistry methodologies. · According to quality control 
data, accuracy and precision were satisfactorily maintained. 

PCB analysis by method 8080 did not indicate the presence of any 
target analytes. 

No problems were encountered with the analysis of these samples by 
methods 8240 or 8270 . 

3 
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l: certify that the data presented as part of this report meets the ... 
minilnUD\ quality assurance standards .. specified in the referenced· 
analytical method (s). I have examined and am faJniliar with ·the 
information.· contained in this report and. that, basied on my inquiry of
those individuals immediately ~esponsible for obtaining the information, 
l: believe that the submitted information is true, accurate, complete ana 
meets the minimum standards specified in 40 CFR 136, SW-846. Any 
exceptions, outliers and/or problems ,encountered during the analysis of 
samples contained within · this report have been narrated and an 
assessJnent of the quality Of the data is presented. I am· aware that. 
there are significant penalties for submitting with kno":ledge, false 
information, including the possibility of fines and/or imprisonment. 

-Date 

4 
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Environmental Control Technology Corporation 
Analyst cross-Reference List 

SDG#: SNL-SS-032 

Test 
8240 
PCB 
ICP 
HYAA 
CVAA 
Total Cyanide 
pH 
\TS 

Analyst. 
Don Fitzpatrick 
Don Ward 
Annie Broderick 
Laura Wilmoth 
Laura Wilmoth · 
Chris McCarthy 
Sean Markiewicz 
Sean Markiewicz 

. ·, 

' ' 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive* Ann Arbor, MI 4a·--
313 1 761-1389 

ENCOTEC · 
Sam);!le J.D. 

200008013 
200008017 
MB032293-1G 
LCS032293-1G 
LCP032293-1G 
200008017 MS 
200008017 MSD 

SOIL MATRIX SURROGATE RECOVERY 
VOLATILE ORGANICS 

Project Name: Sandia 
Project Number: 76100 
Method: 8240-X_ 8260 
Report Date: April 06, 1993 
QC Set I. D. : 03229 3-G 

% Recovery % Recovery % Recovery 
DB-Toluene BFB D4-1,2-Dichloroet])an~ 
(81-117) . (74-121) (70-121) 

101 99 92 
98 99 9-6 
102 99 96 
101 99 96 
100 99 98 
100 100 95 
99 101 93 

All samples fortified with 0.05 mgfl<g of each surrogate analyte. 

* Value outside of established quality control windows. 
DL = Sample matrix diluted, therefore surrogate recoveries are not 

applicable • 
. MI = Matrix interferences caused distortion to recovery value. 

RECOVERY: _,_a__ out of 21 outside QC Windows. 

Note: 

Form065VSL2G Rev. 11/21/91 

Ol:Q 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive • Ann Arbor, HI 48108 
313 1 761-1389 

e 
SOIL MATRIX LABORATORY COHTROL SAMPLE (LCS) .AHD LABORATOR.Y CON%R.OL IIAIIPLB DUPLI~TE (LCD) RECOVBR.Y 

VOLATILE OR.GANICS 

·Project Name: Sandia 
Project Number: 76100 
Method: 624_ 8240_JL 8260_ 
Report Date: March 26, 1993 
QC Set I.D.I 032293G 

SAMPLE SPIXED - ENCOTZC ID: LCS, LCD032293-1G CLIENT IDI 

compound 
Concentration 
Spiked <mg/Kgl 

Benzene 
Bromodichloromethane 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
chloroform 
Dibromochloromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 

, ·o 1, 1•Dichloroethene 
._. t:rans-1, 2-Dichloroethene 
~,~1,2-Dichloropropane 

Ethylbenzene 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethane 
Toluene 
1,1,1-Tridhloroethane 
1,1,2-Trichloroethane 
Trichloroethane 

0.050 
o.oso 
0.050 
0.050 
o.oso 
0.050 
0•050 
0.050 
0 •. 050 
0.050 
0.050 
0.050 
0.050 
o.oso 
0.050 
o;oso 
o.oso 
0.050 
0.050 
0.050 

~D • Relative Percent Difference 

Cone 
J&L 

0.0534 
0.0543 
0.0492 
0.0516 
0.0495 
0.0492. 
0.0539 
0.0479 
0.0513 
0.0537 
0.0527 
0.0474 

. 0 .• 0532 
0.0547 
0.0480· 
0.0512 
o.os1s 
0.0500 
0.0489 
0.0524 

RPD: o out. of ...lQ_;_ outside QC windows 
RECOVBR.Y: 0 out of ....iQ....;., 'outside QC Windows 

Note: 

.Po~· 065VS~SG.GEN 

'!; cone ' .....MQ I&L Rec 

107 0•0524 lOS 
109 0.0548 110 
98 0.0527 lOS 
103 0.0519 104 
99 0.0499 100 
98 0,0485 97 
108 . 0.0563 113 
96 0.0468 94 
103 0.0526 105 
107 0.0539 108 
105 0;0531 106 
95 0 .• 0484 91 
106 0.0530 106 
109 0,0546 109 
96 0.0433 87 
102 0.0526 lOS 
103 0.0518 104 
100 0.0498 100 
98 o. 0512 . 102 
105 0.0590 118 

* 

NA QUALITY 
COlr.rltOL WINDOWS 

Rf!1 I RPD \ Recoverv 

1.9 15 76-127 
0.9 15 78-131 
6.8 15 68-124 
0.6 15 70-136 
0.8 15 75-130 
1.4 15 78-126 
4.4 15 67-133 
2.3 15 66-140 
2~5 15 63-140 
0.4 15 . 61-145 
o.a 15 69-143 
2.1 15 70-122 
0.4 15 73-129 
0.2 15 61-163 
10 15 68-120 
2, 7. 15 61-135 
0.6 15 76-125 
0.4 15 67-129 
4.6 15 73-125 
12 15 71-120 

Value outside of quality control windows. 

Rev. 11/18/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann A,rbor, MI 48108 

313 I 761-1389 . 

SOIL MAniX SPIKE (MS) JU1D MA'XRIX SPIKE DtJPLICAD (MSD) RECOVBllY 
VOLATILB ORGANICS 

Project Name: Sandia 
Project Number: 76100 
Method: 8240_!_ 8260 ___ 
Report Date: April 06, 1993 
QC Set I.O.: 032293G 

SAMPLE SPIKED - ENCMBC ID: 200008017 CLIE!r.r lOt ER 9200 4708-2 

concentration Sample Cone ' Cone ' compound Spiked Cmg/Kal Result (mg/Kgl .J:!L ~ MSD Rec RPD 

1,1-0ichloroethene 0.050 o.oosu 0.0542 108 0.0591 118 8.6 

Trichloroethane 0.050 o.oosu 0.0550 1iO 0.0548 110 0.4 

Chlorobenzene o.oso 0.0050 0.0554· 111 0.0562 112 1.4 
0 
._.Toluene o.oso o.oosu 0.0548 110 o;o57o 114 3.9 

1\:) Banzene ' o.oso o.oosu 0.0554 111 o.osso l.lO 0.7 

_.. 
.--; 

QUALITY 
COII'rllOL WINDOWS 

!Y!!! 'i Recovar:£ 

22 59-172 

24 62-137 

21 60-133 

21. !19-139 

21 66-1~2 

u s Analyte not detected in non-spiked sample 
RPD s Relative Percent Difference 

Ml • Matrix interferences caused distortion to 
recovery value. 

* Value outside of quality control windows. 

· RPD: _Q___ out of __ 5 ___ outside QC Windows 
RECOVERY: __ o ___ out of _!Q__ outside QC Windows 

Note: 

Form 065VSL3G.QC Rev. 09/23i92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 
SEMlVOLATILE ORGANICS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 7, 1993 

Sample I.D.: ER9200 4708-1 
Sample Date: 03/16/93 

U = Analyte not detected·. 

Date Received: 03/17/93 
Date Extracted: 03/24/93 
Date Analyzed: 03/31/93 
ENCOTEC I.D.: 200008016 
QC Set I.D.: BS040293-1 

BA2ARDOUS SU~STANCE LIST 
~ASE•NEUTRAL EXTRACT~LES 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine· 
Benzo(a)anthracene 
Benzo{b)fluoranthene 
Benzo{k)fluoranthene 
Benzo(ghi)perylene 
Benzoic acid 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroetho~y) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2-Chloronaphthalene 
4~Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

CAS I 

83-32-9 
208-96-8 
120-12-7 
92-87-5 
56-55-~ 

205-99-2 
207-08-9 
191-24-2 
65-85-0 
50-32-8 
100-51-6 
111-91-1 
111-44-4 
39638-32-9* 
117-81..;7 
101-55-3 
85-68-7 
106-47-8 
91-58-7 
7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
84-66-2 
131-11-3 
121-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7 
118-74-1 

J = Analyte present at level 
less than detection limit. 

B = Analyte present in 
method blank. 

CONC. 
{mgjKg) 

u 
u 
u 
u 
u 
u 
u-
u 
u 
u 
u 
u 
u 
u 
0.066 J 
u 
u 
u 
u 
u 

.u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

DETECTION 
LIKI'l' (mgjKg) 

0.330 
0.330 
0.330 
2.66 
0.330 
0.330 
0.330 
0.-3_30 
1. 67 
o. 330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330. 
0. 33.Q, 
0.330 
0.330 
0.330 
0.330 
0. 3.30 
0.330 
0.330 
0.670 
0.330 
0.330 
0.330 
0.330 
o. 330 
0.330 
0.330 
0. 330 

·, 

* Same as 2,2'-0xybis(1-chloropropane) 

Form_096SSL1G.GEN Page 1 

108-60-1 

Rev. 10/26/92 -· 
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SEMIVOLATILE 

Sample I.D.: ER92oo· 4708-1 
Sample Date: 03/16/93 
Date Received: 03/17/93 
Date Extracted: 03/24/93 
Date Analyzed: 03/31/9~ 
ENCOTEC I.D.: 200008016 
QC Set I.D.: BS040293-1 

HAl/.AlU>OUS SUBSTANCE LIST 
BASE NEUTRAL EXTRACTABLE& 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4·-Nitroaniline 
Ni t·robenzene 
N-Nitrosodiphenylamine~ 
N-Nitroso-di-n-propylamine 
Phenanthrene 
Pyrene 
1,2,4~Trichlorobenzene 

ACID EXTRACTABLE& 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2 1 4-.oimethylphenol 

. 4,6-Dinitro-2-methylphenol 
2,4~Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
·2-Ni trophenol 
4-Nit-rophenol 
Pentachlorophenol 
Phenol 
2, 4, 5-,Tr·ichlorophenol 
2,4,6-Trichlorophenol 

ORGANICS DATA SUMMARY SHEET 
Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 7, 1993 

CAB I 

87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
91-20-3 
88-74-4 
·99-09-2 
100-01-6 
98-95-3 
86-30-6 

.621-64-7 
85-01-8 
129:-00-0 
120-82-1 

CAS I 

59-50-7 
95-57-8. 
120-83-2 
105-67-9 

. 534-52-1 
51-28-5 
95-48-7 
106-44-5 
88-75-5 
100-02-7 
87-86-5 
108-95-2 
g·s-95-4 

. 88-06-2 

U = Ana1yte not detected. 
J = Analyte present at level 

less than detection limit.· 
B = Analyte present in 

method blank. 

coNe. DETEC'l':ION 
(mg/Kg) LIIa'l' (mg/Kg) 

u 0.330 
u 0.330 
u (. 0.330 
u 0.330 
u 0.330 
u 0.330 
u 0.330 
u 1.67. 
u. 1.67 
u ·1.67 
u 0.330 
u 0.330 
u 0.330 
u 0.330 
u 0.330 
u 0.330 

CONC. DETECT :ION 
(mg/Kg) L_Da'l' (mg/Kg) 

u 0.330. 
u 0.330 
u 0.330 
u 0.330 
u 1.67 
u 1.67 
u 0.330 
u 0.330 
u 0.330 
u 1.67 
u 1.67 
u o;33o 
u 0.330 
u 0.~330 

~ Compound cannot be separated from Diphenylamine. 

Analysis· reported on _X_ WET 
Percent total solids 95.0 

Note: 

Form·096SSL1G."GEN Page 2 

DRY weight basis. 
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ENVIRONMENTAL CONTROL TECHNOLOGY. CORPORATION 
3985 Research Park Drive ~ Ann Arbor, MI 48108 

313 1 761;...1389 
SEMIVOLATILE ORGANICS DATA ·sUMMARY SBEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 7, 1993 

Sample I .. D.: Method Blank 
sample Date: NA 

U = Analyte not detected. 

Date Received: NA 
Date Extracted: 03/24/93 
Date Analyzed:. 03/31/93 
ENCOTEC I.D.: MB032493-2D 
QC Set I.D.: BS040293-1 

HAZIJlDOUS SU.BSTANCE LIST 
BASE-NEUTRAL EX'I'Jl.ACTABLES 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzp(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzoic acid 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 

·Bis(2-chloroisopropyl) ether 
Bis(2-,.ethylhexyl) phthalate 
4-Bromophenyi phenyl ether 
BlltYl.benzyl phthalate 
4c-Chloroaniline 
2.,.Chloronaphthalene 
4•chlorophenyl phenyl ether 
Chrysene 
Dibenz(a~h)anthracene 
Di))enzofuran 
Di-n-butyl phthalate 
1;2~Dichlorobenzene 
1,3-Dichlorobenzene 
1,4~Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 

. 2,6-Dinitroto1uene 
Di-n-cetyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

CAS I 

83-32-9 
208-96-8 
120-12-7 
92-87-5 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
65-85-0 
50-32-8 

.100-51-6 
111-91-1 
111-44-4 
39638-32-9* 
117-81-7 
101-55-3 
85-68-7 
106-47-8 
91-58-7 
7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 
84-66-2 
131-ll-3 
121-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7 
118-74-1 

J = Analyte present at level 
less than detection limit •. 

B = Analyte present in 
method blank. 

CONC. 
(mgJKg) 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
U. 
u 
u 
u 
u 
u 
u 
u 
u 

DETECTION 
LDUT (mg/Kg) 

o. 33.0 
0.330 
0.330 
2.66 
0.330 
0.330 
0.330. 
0.330 
1.67 
0.330 
o. 330 
o. 330 
o. 330 
0.330 
0.330 
0.330 
0.330 
0.330. 
0;33(1 
0.330 
0;330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.670 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
o. 330 
0.330 

~ Same as 2,2'-0xybis(1-chloropropane) 108-60-1 

Form 096SBL1G.GEN Page 1 Rev. 10/26/92 

016 



• 
• 

• 

• 

SEMIVOLATILE 

Sample I.D.: Method Blank 
Sample Date: NA 
Date Received: NA 
Date Extracted: 03/24/93 
Date Analy~ed: 03/31/93 
ENCOTEC I. D.: MB032493-2D 
QC Set I.D.: BS040293-1 

HAZARDOUS SUBSTANCE LIST 
BASE NEUTRAL EXTRACTABLE& 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodiphenylamine• 
N-Nitroso-di-n-propylamine 
Phenanthrene 
Pyrene 
1;2,4-Trichlorobenzene 

ACID EXTRACTABLE& 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2;4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2~methylphenol 
2,4-Dinitrophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

ORGANICS DATA SUMMARY SBEBT 
Project Name: sandia 
Project Numb~r: 76100 
Method: .8270 
Report Date: April 7, 1993 

U = Ana.lyte not detected. 

CAS I 

87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
91-20-3 
88-74-4 

'99-09-2 
100-01-6 
98-95-3 

·86-30-6 
621-64-7 
85-01-8 
129-00-0 
120-82-1 

CAS I 

59-50-7 
95-57-8 
120-83-2 
105-67-:-9' 
534-52-1 
51-28.-5 
95-48-7 
106-44-5 
88-75-5 
100-02-7 
87-86-5 
108-95-2 
95-95-4 
88-06-2 

J = Analyte present at level 
less than detection lilnit~· 

B = Analyte present in 
method blank. 

CONC. DETBC'l'IOH 
(mg{Kg) LIMIT. (mg/Kg) 

u 0.330 
u (h330 
u ·'·· 0.330 

·U 0.330 
u 0•330 
u 0.330 
u o.j3o 
u 1 .. 67' 
u 1.67 
u 1 .•. 67 
u . 0.330' 
u 0,;330' 
u ·o.330 
u 0.330 
u 0.330 
u 0.330 

CONC. DETECTION 
{mg/Kg) LIMIT. (mg{Kg) 

u o. 330. 
u 0.330 
u 0.330 
u 0.330 
u ·1 .• 67 
u ·1.67 
u 0.330 
u 0.3.30. 
u 0~330·· 
u 1~67. 
u 1~67 
u . o-~330 
u o.330. 
~ 0.330. 

·* Compound cannot be separated from Diphenylamine. 

Analysis reported on _x ___ WET ____ DRY weight basis. 
Percent total solids NA 

Note: 

Form 096SSL1G.GEN Page ·2 
Ol'Z 
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·ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3 9 a 5 Research }iark Drive "' Ann Arbor, MI 4 8108 

313 1 761-1389 . 
SEMlVOLATlLE O~GANICS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 7, 1993 

Sample I. D.: Method Blahk 
Sample Date: NA· 

U = Analy.te ·not detected~ 

Date Received: NA 
Date Extracted: 04/02/93 
Date Analyzed: 04/05/93 
ENCOTEC I.D.: MB040293-1A 
QC Set I. D.: BS040293-1 

HAZARDOUS SUBSTANCE LIST 
BASE·NEUTRAL EXTRACTABLE& 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
Benzo(a)anthracene 
Benzo{b)fluoranthene 
Ben£o(k)fluoranthene 
Benzo(qhi)'perylene 
Benzoic acid 
Benzo(a)pyrene 
Benzyl alcohol 
Bis(2-chloroethoxy) methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexyl) phthalate 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Dibenzofuran 
Di~n-butyl phthalate 
1,2~Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-cetyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 

CAS I 

83-32-9 
208-96-8 
120-12-7 
92-87-5 
56~55-3 

205:-99-2 
207-08-9 
191-24-2 
65-85-0 
50-32-8 

'• .100-51-6 
111-91-1 
111-44....,4 
39638-32-9"' 
117-81-7 
101-55-3 
85-68-7 
106-47-8 
91-58-7 
7005-72-3 
218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-l. 
541-73-1 
106-46-7 
91-94-1 
84-66-2 
131-ll.-3 
i21-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7. 
118-74-1 

J = Analyte present at level 
less. than detection limit. 

B = Arialyte present in · 
method blank. 

CONC. 
(mgfKg) 

u 
u 
u 
u 
u 
u 
u· 
u 
u 
u 
u 
u 
u 
u 
0.15 J 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

DETECTION 
LIMIT (mq/Kg) 

0.330 
. 0.330 
o.3.3o 
2;_66 
o:33.o 
0 .• 3 .. 30 
0.330 
0.330 

.1.:_67 
o. 330 
0.330 
.0~330 
0.330 
0.330 
o. 330 
0.330 
0.330 
0.330 
0.330 

. 0.330 
0.330 
0 •. 330 
0 .• 330 
Q. 330 

. 0.330 
. " 

0.330 ,., ·o~~Jj o . 

-~:~}~ 
o. 3'30 
0.330 
o;330 
0.330 
0.330 
o. 3.30 
0.330 

"' Same as 2,2'-0xybis(1-chloropropane) 108-60-1 

Form .. 096SSL1G.GEN Page 1 
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S!>MJVOLATJLB 

Sample I.D.: Method Blank 
Sample Date: NA 
Date Received: NA 
Date Extracted: 04/02/93 
Date Analyzed: 04/05/93 
ENCOTEC I. D.: MB040293-1A 
QC Set I. D.: BS0-40293-1 

HAZARDOUS SUBSTANCE LIST 
BASE NEUTRAL EXTRACTABLE& 

Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
N-Nitrosodiphenylamine* 
N-Nitroso-di-n-propylamine 
Phenanthrene 
Pyrerie 
1, 2, 4-Tr.ichlorobenzene 

ACID EXTRACTAIILES 

4-Chlor-o-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2-Hethylphenol 
4-Methylphenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

ORGANICS DATA SUMMARY SHEET 
Project Name: sandia 
Project Numb'er: 76100 
Method: 8270 
Report Date: April 7, 1993· 

U = Analyte not detected. 

CAS I 

87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
91-20-3 
88-74-4 
99-09-2 
100-01.,.6 
"8-95-3 
o6-30-6 
621-64-7 
85-01-8 
129-00-0 
120-82-1 

CAS I 

59-50-7 
95-57-8 
120-83-2 
105-67-9 
534-52-1 
51-28-5 
95-48-7 
106-44-5 
88-75-5 
100-02-7 
87-86-5 
108-95-2 
95-95-4 
88-06-2 

. J = Analyte present at level_ 
less than detection limit. 

B = Analyte present in 
method blank._· · 

CONC. DETECTIOJI 
(mg{Kg) LDa'l' (mgfKg) 

u 0.330 
u _0.3:,l0 
u ·_o.33o 
u 0.330 
u 0•330 
u 

.. 
0~330" 

u 0 •. 330 
u 1.67 
u 1~67 

u ·.·i.61 
u 0~330" 
u (i;330" 
u 0~330; 
u 0.330. 
u o-~330 
u 0,3.3"0 

CONC. DE'l'ECTIOJI 
(mg/Kg). LDa!' (mg/Kg} 

u 0.330 
u 0.330 
u 0_.330 
u 0~330 
u 1.67' 
u . 1.67 
u . 0.330. 
u . 0.330 . 
u 0~330 
u 1.67 
u 1;67 
u 0~330 
u 0~330 
u -o. 330 

*Compound cannot be separated fromDiphenylamine. 

Analysis reported on _X_ WET __ DRY weight basis. 
Percent total solids NA 

Note: 

Form 096SSL1G.GEN Page 2 .. OIS Rev. 10/26/92 · 



ENCOTEC 
Sample 
I I D. 

200008016 
MBOJ2493-2D 

.' 

MB040:293-l,A 
LCS040293-1 

0 LCD040293-1 
·1\:) 200008016. MS 

· Q 200008016 MSD 

.•. 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

· 313 1 761-1389 

SOIL MATRIX SURROGATE RECOVERY 
SEMrvOLATILE ORGANICS 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 14, 1993 
QC Set I.D.: BS040293-1 

.BASE-NEUTRAL EXTRACTABLE ANALYTES ACID EXTRACTABLE ANALYTES 
% Recovery · .% Recovery . % Recqvery % Recovery % Recovery % Recovery 
Nitrobenzene. 2-Fluorc:ibi,... Terphenyl Pheriol-d5 2-Fluoro- 2, 4, 6-Tribrojuo-
-d5 phenyl -d14 . phenol .-:Ph.u.=en~o:.,l __ _ 
(23-120) (30-115) (18-137) (24-113) (25-121) (19-122) 

73 95 112 100 105 81 
83 99 124 104 110 84 
95 99 103 84 91 98 
92 89 96 90 94 104 
90 96. 100 92 94 105 
86 92 92 89 93 98 
87 92 97 92 93 103 

All samples fortified with 3.33/6.66 mg/Kg, base,...neutralfacid analytes respectively. 
* Value outside 'of quality control windows~ 
DL = Sample extract diluted, therefore surrogate recoveries not applicable. 
MI = Matrix interferences caused distortion to recovery value. 

RECOVERY: Q_ out of~ outside QC Windows 

Note: 

Form 090SSL2G Rev; 11/21/91 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI· 48108 
313 1 761-1389 

e 

SOIL MATRIX LABORATORY CONTROL SAMPLE (LCS) AND LABORATORY CONTROL SAMPLE DUPL.ICATE (LCD) RECOVERY 
SBMIVOLATILE OR.GAKICS 

SAMPLE SPIKED - EHCOTEC ID: LCS/LCD040293-1 

Concentration cone 
Compound ~:e;!.h§s! lmglKgl· J&L 

1,2,4-Trichlorobenzene 3.33 3.21 
Acenaphthene. 3.33 3.04 
2,4-Dinitrotoluene 3.33 2.68 
Pyrene 3.33 3.36 
n-Nitroso-di-n-propy1amine 3.33 2.84 
1,4-Dich1orobenzene 3.33 3.17 
Pentachlorophenol 5.00 4.94 
Phenol 5.00 3,. 92 
2-chlorophenol 5.00 .4.64 
4-Chloro-3-methylphenol 5.00 4.40' 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
QC Set I.D.: April 14, 19.93 

CLIENT ID: NA 

\ Cone \ 
Rec LCD Rec RPD 

96 3.28 98 2.2 
91 3.44 103 12 
80 2.75 82 2.6 
101 3.57 107 6.1 
85 3.12 94 9.4 
95 3.14 94 1.0 
99 5.30 106 7.0 
78 4.36 87 11 
93 4.90 98 5.4 
88 4;42 88 0.4 

Report Date: 

QUALI:rY I CONTROL WIRDOWS 
RPD \ Recoverv 

23 38 - 107 
19 31 - 137 
47 28 - 89 
36 35 - 142 
38 41 - 126 
27 28 - 104 
47 17 - 109 
35 26 - 90 
50 25 - 102 
33 26 - 103 

0 4-Nitrophenol s.oo 4~15 83 4.75 95 13 50 11 - 114 

""' ~,. · RPD = Relative Percent Difference . * Value outside of quality control windows . 

RPDI 0 out of J.L_ outside QC Windows 
. RECOVERY: 0 out of ~ outside QC Windows 

Note: 

Form 090SSLSG.GNl Rev. 10/15/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, HI 48108 
313 1 761-13.89 

SOIL MATRIX SPIKE (MS) AND MAntiX SPIXE DUPLICATE (MSD) 'RECOVBltY 
BEHIVOLATILB OllGAJf'ICS 

SAMPLE SPIXED - EHCOTEC ID1 200008016 

Concentration Sample 
Compound Spiked !mg/Kgl Reeu~t !mg/Kgl 

~,2,4-Trich~orobenzene 
Acenaphthene 
2,4-Dinitrotoluene 
Pyrene 
n-Nitroso-di-n-propylamine 
1,4-Dichlorobenzene 

<:::1 Pentachlorophenol 
ro Phenol 
1\:) 2-Chlorophenol . 

4-Chloro-3-methylphenol 
4-Nitrophenol 

. 3. 33 
3.33 
3.33 
3.33 
3.33 
3.33 
5.00 
5.00 
5.00 
s.oo 
5.00 

0.330 u 
0.330 u 
O.J30 U 
0.330 u 
0.330 u 
0.330 u 
1.67 u 
0.330 u 
0.330 u 
0.330 u 
1.67 u 

Project Name: Sandia 
Project Number: 76100 
Method: 8270 
Report Date: April 14, 1993 
QC Set I.o.: BS040293-1 

CLIENT IDi . ER92004708-l 

Cone "' Cone "' J1L ~ IWL ~ 

3.34 100 3.24 97 
3.22 97 3.19 96 
2.69 81 2.53 76 
3.31 99 3.55 107 
2.94 88 2.99 90 
3.06 92 3.23 97 
4.61 92 4.52 90 
4.31 86 4.04. 81 
4.:79 96 4.74 95 
4.53 91 4.45 89 
4.00 80 3.70 74 

~ 

3.0 
0.9 
6.1 
7.0 
1.7 
5.4 
2.0 
6.5 
1.0 
1.8 
7.8 

.. 

QUALITY 
COJIDOL WINDOWS 

I RPD 'II Bf:goverY 

23 38 - 107 
19 31 - 137 
47 28 - 89 
36 35 - 142 
38 41 - 126 
27 28 - 104 
47 17 - 109 
35 26 - 90 
so 25 - 102 
33 26 - 103 
50 11 - 114 

u s Analyte not detected in non-spiked sample 
RPD = Relative Percent Difference 

MI = Matrix interferences caused distortion to 

* Value outside of quality control windows. 
recovery value. 

RPD: _Q___ out of _11__ outside QC Windows 
RECOVERY: _Q___ out of ~ outside QC Windows 

Note: 

Form 090SSL3G.GNl Rev. 10/23/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I. D.: ER9200 4703-1 
Sample Date: 03/16/93 
Date Received: 03/17/93 
Date Extracted: 03/22/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008014· 
QC Set I~D.: PBS032293-8 

U Analyte not detected 
B = Analyte present in 

method blank 

AROCLOR CAS CONC. _ DETECTJ:ON 
NUMllER {ugjKg) LIMIT {ugjKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 tJ 80 
PCB-1232 11141-16-5 u 80 
PCB-:1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82.,.5 u 80 

Analysis reported on a __ x __ WET ____ DRY weight basis. 

Percent solids 87.4 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive.* Ann Arbor, MI 48108. 

313 1 761-1389 

ORGANIC ANALYSIS DATA SuMMARY SHEET 

Project Name: sa·ndia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I.D.: ER9200 4705-1 
Sample Date: 03/16/93 
Date Received: 03/17/93 
Date Extracted: 03/22/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008015 
QC Set I.D.: PBS032293-8 

AROCLOR CAS 
NUMEER 

PCB-1016 12674-11-2 
PCB-1221 11104-28-2 
PCB-1232 11141-16-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-6 
PCB-1254 11097-69-1 
PCB-1260 11096-82-5 

Analysis reported on a __ X __ WET 

Percent solids 87.3 

Form 057CSL1G.GEN 

U = Analyte not detected 
B = Analyte present in 

method blimk 

CONC. DETECTJ:ON· 
(ug/Kg) LJ:MJ:T (ugjKg) 

u 80 
u 80 
u 80 
u 80 
u 80 
u 80 
u 80 

DRY weight basis. · 

Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 , 

ORGANIC ANAL'YSlS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number.: 76100 
Method: 8080 . 
Report Date: April 6, 1993 

Sample I. D.: ER9200 4708-1 
Sample Date: 03/16/93 
Date Received: 03/17/93 
Date Extracted: 03/22/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008016 
QC Set I.D.: PBS032293-8 

U = Analyte not detected 
B = Analyte present in 

method blank 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugjKg} LIMI:T (ugfKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82-5 u 80 

Analysis reported on a ~ WET ---.- DRY weight basis. 

Percent solids 95.0 

Form 057CSL1G.GEN ReV. 09/17./92 

02:& 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389· 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I. D.: ER9260 4712-1 
Sample Date: 03/16/93 
Date Received: 03/17/-93 
Date Extracted: 03/22/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008018 

U = Analyte not detected 
B = Analyte present in 

method blank 

QC Set I.D.: PBS032293-8 

AROCLOR CAS CONC. DETECTIOJI. 
NUMBER (ugjKg) LIMIT (ugJKg) 

PCB-1016 12674;;.11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 ... 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 ·11096-82-5 u 80 

Analysis reported ori a _x_ WET __ DRY weight basis. 

Percent solids 87.9 

Form 057CSL1G.GEN 
. ' :ReV. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project NUlllber: 76100 
Method: 8080 
Report Date: . April 6, 1993 

Sample I. D.: ER9.200 4713-3 
Sample Date: 03/16/93 
Date Received: 03/17/93 
Date Extracted: 03/19/93 
Date Analyzed: 03/29/93 
ENCOTEC I. D.: 200008021 
QC Set I.D.: PBW031993-2 

AROCLOR· 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Form 057CWN1G 

CAS 
NUMBER 

12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

u = Analyte not detected· 
B = Analyte present in 

method blank 

CONC. 
(ug/L) 

DETECTION 
LIMIT (ug/L) 

u 
u 
u 
u 
u 
u 
u 

.028 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

Rev. 02/19/92 
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ENVIRONMENTAL CONTROL TECHNOLoGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MT 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SBBE'l' 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6,· 1993 

Sample I.D.: ER9200 4715-1 
Sample Date: 03/16/93 
bate Received: 03/17/93 
Date Extracted: 03/22/93 
Date Analyzed: 03/30/93 
ENCOTEC J.D.: 200008023 

u = Analyte not detected 
B = Analyte present in. 

method blank 

QC Set I .D.: .PBS032293-8 

AROCLOR CAS CONC. DETECTION 
NUMBER (ug/Kg) . LIMI:'l' (ugjKg) 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB--1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82-5 u 80 

Analysis reported on a _X_ WET __ DRY weight basis. 

Percent solids 83.9 

Form 057CSL1G.GEN :ReV. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive* Ann Arbor, Ml 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 · 
Report Date: April 6, 1993 

Sample I.D.: Method Blank 
Sample Date: NA 
Date Received: NA 

U Analyte not detected 
B = Analyte present in 

method blank 
Date Extracted: 03/22-/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: MB032293-1 
QC Set I~D.: PBS032293-8 

AROCLOR CAS 
NUMBER 

PCB-1016 12674-11-2 
PCB-1221 11104-28-2 
PCB-1232 11141-16-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-,6 
PCB-1254 11097-69-1 

·pcB-1260 11096-82-5 

CONC. -DETECTION 
(ug/Kg) LIMIT (ugfKg) 

u 80 
u 80 
u 80 
u 80 
u 80 
u 80 
u 80 

Analysis reported on a __ x __ WET ____ DRY weight basis. 

Percent solids NA 

Form 057CSL1G.GEN Rev. 09/17/92 

03Q 
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ENVIRONMENTAL CONTROL TECHNOLOGY· CORPORATION . 
3985 Research Park Drive * Ann Arbor, Ml 48108 

313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I.D~: Method Blank 
Sample Date: NA 
Date Received: NA 

U = Analyte not .. detected .. 
B = Analyte present. in 

method blank 
Date Extracted: 03/19/93 
Date Analyzed: 03/29/93 
ENCOTEC I.D.: MB031993-1 
QC Set J.D.: PBW031993-2 

AROCLOR CAS 
NUMllER 

PCB-1016 12674-11-2 
PCB-1221 11104-28-2 
PCB-1232 11141-16-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-6 
PCB-1254 11097-69-1 
PCB-1260 11096-82-5 

Form 057CWN1G 

CONC. DETECTl:OB 
(ug/L) LJ;Ml:T (ug/L). 

u o.·5 
u 0.5 
u 0.5 
u 0.5 
u 0.5 
u 0.5 
u 0.5 

·• Rev. 02/19/92 
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ENCOTEC 
Sample Number 

200008014 
200008015 
200008016 
200008018 
200008023 
MB032293-l 

·LCS032293-B 
LCD032293-S 
200008018 MS 
200008018 MSD 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761;...1389 

SOILS\SOLlDS MATRIX SURROGATE RECOVERY 
. ·poLYCHLORINATED BIPHENYLS 

project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBS032293-8 

Percent Recovery . 
2,4,5,6-TCMX 

(50-150) 

66 
70 
73 
67 
58 
91 
65 
87 
69 
75 

Percent Recovery 
Decachlorobiphenyl 

(32-136.) 

56 
72 
76 
67 
61 
72 
65 
97 
72 
65 

All samples fortified with 33 ugfKg of surrogate analyte. 

* Value outside of established quality control windows .. 
DL = Sample matrix diluted, therefore surrogate recoveries are 

not applicable. 
MI = Matrix interferences caused distortion to recovery·value. 

RECOVERY: 0 out of 20 outside QC Windows. 

Form 057CSL2G.GEN Rev. 09/15/92 
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ENCOTEC 
Sample Number 

200008021 
MB031993-l 
LCS031993-2 
LCD031993-2 
200008021 MS 
200008021 MSD 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, HI 48108 

313 / 761-1389 

W.ATCR M.ATRIX SURROGATE RECOVERY 
POLYCHLORINATED BIPHENYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Repor~ Date: April 6, 1993 
QC Set I.D.: PBW031993-2 

Percent Recovery 
2 I 4 , 5. 6-TCMX . 

(60-140) 

Percent Recovery 
Decachlorobirihenyl 

76 
70 
76 
75 
75 
83 

(32-138) 

95 
92 
95 
96 
97 
97. 

All samples fortified with 0.5 ug/L of surrogate analyte. 

* Value outside of established quality control windows. 
DL = Sample matrix diluted, there.fore surrogate recoveries are 

not applicable. 
MI = Matrix interferences caused distortion to recoivery value. 

RECOVERY: 0 out of 12 outside QC Windows. 

Form 057CWN2G.GEN Rev. 09/15/92 
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ENVIRONMENTAL CONTROL TEcHNOLOGY CORPORATION 

3985 Research Park Drive·* Ann Arbor, MI 48108 
313 1 761-1389 

.SOIL MATRIX LABORAmR.Y COln'ROL SAMPLE (LCS) MD LABORAmRY CO!r.I.'ROL SAJCPI.B DUPZ.ICAXB (LCD) RBCOVBRY 
POLYCHLO'R.DUIDD BIPJIBNYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBS032293-8 

SAMPLE SPIKED - EHCOTBC lDt LCS, LCD032293-8 

Concentration LCS Cone. \ LCD Cone. ' Aroclor St!iked {uq/Kq) luq/K!:rl._ .....B!.£... !!!S!l&!l ~ 

PCB 1221 333 253 76 313 94 
PCB 1248 333 232 70 259 78 
PCB 1260 333 216 65 243 73 

RPD • Relative Percent Difference~ 
* Value outaide of quality control windows. 

RPD: ___ 1 __ out of' __J_ outside QC Windows. 
RECOVERY: ___ o __ out of ___ 6_ outside QC Windows. 

Note: 

F.orm 051CSLSG.GNl. 

m!2 

21* 
11 
12 

QUALITY 
COJITROL WINDOWS 
R.PD \ Recovery 

20 48-163 
19 39-155 
23 37-166 

Rev. 02/02/93 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive • Ann Arbor, MI 48108 
313 1 761-1389 

e 

WATER MATRIX LABORA!rOJlY CON'rROL SAMPLE (LCS) MID LABORA:OOJlY COJI'rROL BAJCPL1!: DUPLICATE (LCD) RBCOVBJlY 
POLYCHLORINATED BIPBENYLS 

Project Name; Sandia 
Project Number.: 76100 
Method: · 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBW031993-2 

SAMPLE SPIKED - ENCOTBC IDI LCS, LCD031993-2 

Concentration LCS Cone. "' LCD Cone. \ 
Aro_e_l_cu:- Spiked lua/Ll lua/Ll ~ lug/Ll Rae. 

PCB 1221 5.0 4.75 95 4.81 96 
PCB 1248 5.0 4.85 97 4.95 99 
PCB 1260 5.0 4.31 86 4.48 90 

JlPD • Relative Percent Difference. 
* Value outside of quality control windows. 

RPDI ...Q._ out of __;t_ outside QC Windows. 
UCOVERY: .JL__ _out of _j__ outside QC Windows. 

Note: 
·'.· 

Form 057CWN5G.GN1 

QUALITY 

~ 
I CO~OL WINDOWS 
~ \ Recoyenr 

1.2 

I 
34 48-160 

2.0 32 57-127 
3.9 23 41-123 

Rev. 02/10/93 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Orive * Ann Arbor, MI 48108 
- 313 1 761-1389 

SOIL/SOLIDS MATRIX SPlJC£ (MS) AHD MAnUX SPIJC£ DUPLICAD (NSO) RBCOVEltY 
POLYCBLORl~ BlPBBMYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBS032293-8 

SAMPLE SPI~D - EHcorBC ID: 200008018 CLIBRr lDI ER9200 4712-1 

Concentration Sample MS Cone ' MSD Cone ' Aroclor ~Pi.ke.l:l LuaLKal Result CuaLKal lua/Kal ...M£ rug/Kgl ~ Hf.Q. 

PCB 1221 333 80 u 265 80 293 88 10 
PCB 1248 333 80 u 253 76 2.47 74 2.4 
PCB 1260 333 80 u 245 74 227 68 7.6 

• 

QUAL In I CO!l'rROL Wl'NDOWS 
Rm \Recoverv 

I 20 
48-163 

19 39-155 
23 37-166 

~-. u = Analyte not detected in non-spiked sample. MI .. Matrix in~erfe~en_ces caused distortion to 
recov~ry_value. 

'RPD m Relative Percent Difference. 
* Value outside of quality c:;ontrol windows. 

RPD: ___ o __ out of ___ 3 __ outside QC Windows. 
RECOVERY: ___ o_ out of __..§._ outside QC Windows. 

Note: 

Form 057CSL3G.GN1 Rev. 03/02/93 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive • Ann Arbor, MI 48108 
313 /"761-1389 

-· 
WADR MA:rRII SPIKE (MS) AND MATRI.X SPIJCE DUPLICA"rB (MSD) RECOVBRY 

POLYCBLORI~ BIPHENYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBW031993-2 

SAMPLB SPIJCED - BNCO"rBC IDI Z00008021 CLIBN"r ID: BR9200 4713-2 
QUALI:rY 

Concentration Sample MS Cone ' MSD Cone ' I CON"rROL WINDOWS 
Aroclor ~d_(Jlq/LI R&SJllj;_(y~JLI - (ygli._) .. ~ fllg£Ll ~ .BEl2. m \Recoverv 

PCB 1221 10 o.s u 9.68 97 10.6 106 9.1 I 34 
48-160 

PCB 1248 10 o.s u 9.94 99 10.0 100 0.60 32 57-127 
PCB 1260 10 o.s u 7.98 80 8.28 83 3.7 23 41-123 

u = Analyte not detected in non-spiked sample. 

RPD - Relative Percent Difference. 

MI a Matrix interferences caused distortion to 
recovery value. 

* Value outside of quality control windows. 

RPD: ___ o ___ out of 3 outside QC Windows. 
RECOVERY: ___ o ___ out of 6 outside QC Windows. 

Rev. 02/19/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 ' 

lNORGANlCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER9200 4703-1 
Sample Date; 03/16/93 

U ; Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008014 

QC SET 
ANALYTE ID 

Arsenic HYD032593-1 
BariUJD ICP031993-3 
Cadmium lCP031993-3 
Chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV031893-l 
Selenium HYD032593-1 
Silver ICP031993-3 

ANALYSIS 
DATE METHOD 

03/26/93 7061 
03/24/93 6010 
03/24/93 6010 
03/24/93 6010 
03/24/93 6010 
03/19/93 7470 
03/26/93 7741 
03/24/93 6010 

·Results reported on a dry weight basis. 

Percent Total Solids __ ~8~7~-~4 ______ _ 

Note: 

Form 110MSN1G.GEN 

039 

CONC. Jlfifl ~··II H 
(mgfl<g) LDUT (mgfKg) 

4.6 1.1 
349 1.1 
o. 30 0.29. 
7.-6 1.1 
11 2.3 
u 0.046 
u 0.11 
u 0.57 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

lNORGANlCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia. 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER9200 4705~1 
Sample Date: 03/16/9·3 

U = Analyte not detected~ 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008015 

QC SET 
ANALYTE ID 

Arsenic HYD032593-1 
Bariwn ICP031993-3. 
Cadmium ICP.031993-3 
Chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV031893-1 
Selenium HYD032593-l. 
Silver ICP031993~3 

ANALYSI,S 
DATE. 

03/26/93 
03/24/93 
03/24/93 
03/24/93 
03/24/93 
03/19/93 
03/26/93. 
03/24/93 

Results reported on a dry weight basis, 

Percent Total Solids __ ~8~9~·~3 ______ _ 

Note: 

Form llOMSNlG.GEN 

0-40 

CONC. rera:::rJX:N 
METHOD (mg/Kg) LlMI'l' (mg/Kg) 

7061 4.3 1.1 
6010 296 1.1 
6019 u 0.28 
6010 !].0 .;1..1 
6010 6.0 2~2 
7470 u 0.044 
7741 u o·.11 
6010 u 0.56 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI · 48108 

313 1 76i-1389 ' · 

lNORGANlCS ANALYSis (METALS) DATA SUMMARY SHEET 
SO:IL .MATRIX 

Project·. Name: sandia 
Projec::t Number: 76100 
Report Date: ·.April .. 5, 1993 

Sample I.D.: ER9200 4708-1 
Sample Date: 03/16/93 

U = Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D,: 200008016 

QC SET 
ANALYTE · ID 

Arsenic HYD0~2593-1· 

Barium ICP031993-3 
Cadmium ;J:CP031993-3 
Chromium ICP031993-3 
Lead ICP031993-3 
Mercury CV031893-1 
Selenium HYD032593-1 
silver ICP031993-3 

ANALYSIS 
DATE 

03/26/93' 
03/24]93 
03/24/93 
03/24/93 
03/24/93 
03/19/93 
03/26/93 
03/24/93 

Results reported on a dry weight basis. 

Percent Total Solids __ ~9~s~o~----~ 

Note: 

Form llOMSNlG.GEN 

METHOD 

7061 
6010 
6010 
6010 
6010 
7470 
7741 
6010 

041 

CONC. ···=•t•:•••ill 
(ing/Kg) L:IMrl' (lllg/Kg) 

4.6 1.1 
268 1',1· 
0~31 0·.26 
7.7 ,1.i. 
6.9 2.1 
u 0.042 
0;,11 0.11' 
u 0.53 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY. CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

lNORGANlCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100. 
Report Date: April 5, 1993 

Sample. I. D.: ER9200 4712-1 
sample Date:· 03/16/93\ 
Date Received: 03/17/93 
ENCOTEC I. D.: 200008018 

U = Analyte not detected. 

QC SET· ANALYSIS CONC. IEI'l'l!tlCR 
ANALYTE ID DATE METHOD (mg/Kg) LIMIT (mg/Kg) 

Arsenic HYD032593-1 03/26/93 7061 4.2 1.1 
Barium ICP031993-3 03/24/93 6010 . 275 1.1 
Cadmium. ICP031993-3 03/24/93. 6010 0.40 0.28 
Chromium ICP031993-3 03/24/93 6010 a3 1.i 
Lead ICP031993-3 03/24/93 6010 9.2 2. 3. 
Mercury. CV031893-1 03/19/93 7470 u 0.046 
Selenium HYD032593-1 03/26/93. 7741 0.13 0.11 
Silver ICP031993-3 03/24/93 6010 u 0.57 

Results reported on a dry weight basis. 

Percent Total Solids __ ~8~7~·~9 ______ _ 

Note: 

Form 110MSN1G.GEN Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive·* Ann Arbor, Ml: · 48108 

. 313 1 761-1389 · 

J:NORGANICS ANALYSIS (METALS) DATA SUMMARY SHEET 
LIQUID MATRIX 

Project Name: ·Sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER9200 4713~1 
Sample Date: 03/16/93 

u = Analyte not detect.ed_. 

Date Received: · 03/17/.93 
ENCOTEC I.D.: 20000801, 

QC SET ANALYSIS 
ANALYTE . ID DATE 

Arsenic HYD032593-1 03/26/93 
Barium ICP031993-1 03/23/93 
Cadmium ICP031993-1 03/23/93 
Chromium ICP031993-1 03/23/93 
Lead ICP031993-1 03/23/93 
Mercury CV032293-1 03/23/93 
Selenium HYD032593-1 03/26/93 
Silver ICP031993-1 03/23/93 

Note: 

Form llOMWNlG.GEN 

· CONC. DETECTION 
METHOD {mg/L) LJ:MIT (mg/L) 

1.': 

7061 u o.oo2 
6010 u 0.02. 
6010 

. I 

u 0.005 
6010 u 0.02· 
6010 u 0.04 
7470 u 0.0002 
7741 u 0.002· 
6010 u o.o1· 

Rev. 09/03/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 I 761-1389 

lNORGANlCS ANALYSIS (METALS) PATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report·Date: April 5, 1993 

Sample I. D.: ER9200· 4715-1 
Sample Date:· 03/16/93 

U = Analyte not detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008023 

QC SE'l' 
ANALYI'B ID 

Arsenic HYD032593-1 
Barium ICP031993-3. 
Cadmium ICP031993-3 
Chromium ICP031993-3. 
Lead 1CP031993.,-3 
Mercury CV031893-1 
Selenium HYD032593-1 
Silver 1CP031993~3 

ANALYSIS 
DATB 

03/26/93 
03/24/93 
03/24/93 
03/24/93 
03/24/93 
03/19/93. 
03/26/93. 
03/24/93 

Results reported on a dry weight basis. 
Percent Total Solids 83,9 

Note: 

Form 110MSN1G.GEN 

METHOD 

7061 
6010 
6010 
6010 
6010 
7470 
774:&. 
6010 

044 

CONC. l£1ft:t'Utl 
(mg/Kg) LDaT· (mg/Kg) 

4.8 1.2 
275 1.2 
0.53 0.30 .. 
-14 1.2. 
11 2.4 
u O.OA8 · 
0.14 0.12 
u 0.60 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 ' 

JNORGANJCS ANALYSIS (METALS) DATA SUMMARY SBEET 
SOIL MATRIX . 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

Sample I.D.: Method Blank 
sample Date: NA 

u = Analyte not detected. 

Date Received: NA 
ENCOTEC l.D.": MBSNL-SS-032-1 

QC SET ANALYSIS CONe·. 1 @IB :JIIIIJ 

ANALYTB ID DATB. METHOD (mg/Kg) LIMIT" {Jog/Kg) 

Arsenic HYD032593-1 03/26/93 7061 u 0.10 
Barium ICP031993-3 03/24/93 6010 u 1.0 
Cadmium ICP031993-3 03/24/93 601.0 U'·· 0.2 .. 
chromium ICP031993-3 03/24/93 6010 u - 1.0 .. 
Lead ICP031993-3 03/24/93 6010 u· 2.0 
Mercury CV031893-1 03/19/93 7470 ·u 0.0.4, 
selenium HYD032593-1 03/26/93 7741 tJ 0.1 
Silver ICP03199J-3 03/24/93 6010 u 0.5 

Results reported on a dry weight basis. 

Percent Total Solids NA 

Note: 

Form 110MSN1G.GEN Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Apn Arbor, MI 48108 

313 1 761~1389 

INORGANICB ANAL~SIS (METALS) DATA SUMMARY SHEET 
WATER MATRIX 

Project Name: Sandiac 
Project Number: 76100 
Report Date: April OBi 1993, 

Sample I.D.: Method Blank 
Sample Date: NA 

U = Analyte not detected. 

Date Received: NA 
ENCOTEC I. D.: MBSNL-SS-032-2 

QC SET ANAL~SIS CONC. DETECTION 
AHALYTB :ID DATE METHOD (mg/L) L:IK:IT (mgfL) 

Arsenic HYD032593-1 03/26/93 7061 u 0.002 
Barium ICP031993-1 03/22/93 6010 u 0.02 
Cadmium ICP031993-1 03/22/93 6010 .. u 0.005 
Chromium ICP031993-1 03/22/93 6010 u 0.02 
Lead ICP031993-1 03/22/93 6010 u 0.04 
Mercury CV032293-l 03/23/93 7470 u 0.0002 
Selenium HYD032593-l 03/26/93 7741 u 0.002 
Silver ICP03l.993-1 03/22/93 6010 u 0.01 

Note: 

Form 110MWN1G.GEN Rev. 09/03/92 

0.48 
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e • ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Orive * Ann Arbor, MI 48108 

313 I 761-1389 

SOIL MATR.IJ: LABORA~ORY CONTROL SAMPLE (LCS) AJID LABORAroRY CONTROL SAMPLE DUPLlCAD (LCD) UCOVBRY 
INORGANICS - MB%lLS 

cone 
QC Set Spiked 

Pa~er _ _m_ im_cUK!:il 

Arsenic HYD032593-1 0.20 
Barium ICP031993-3 @5 
cadmium ICP031993-3 10 
Chromium ICP031993-3 so 
Lead ICP031993-3 so 
Mercury CV031893-1 0.40 
Selenium HYD032593-1 0.20 
Silver ICP031993-3 25 

• • Value outside QC windows. 

Project Name: sandia 
Project Number: 76100 
Report Dates April 08, 1993 

LCS Cone "' LCD Cone 
tma/Kql B!l£ 'mlJSsll 

0.203 102 0.207 
48 96 49 
9.4 94 9.4 
48 96 48 
46 92 46 
0.36 90 0.37 
0.21 105 0.22 
24 96 24 

RECOVERY: _o __ out of ....!2._ outside QC Windows. 
RPDl _2,.__ out of _a __ outside QC Windows. 

Form 110MSNSO.SN1 

I 
Q'UALifi COJIDOL 

"' WIJIDOWS 
~ RPD Bm .!.....B!!£ 

104 2.0 

I 
20 80-120 

98 2.1 20 80-120 
94 0 20 80-120 
96 0 20 so-no 
92 0 20 80-120 
92 2.8 20 80-120 
110 4.5 20 80-120 
96 0 20 80-120 

Rev. 03/30/93 
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ENViRONMENTAL CONTR~ .. OLOGY CORPORATION 
3985 Research Park Dr~nn Arbor, .MI 48108 

313 1 7&1-1389 • 
WADR MAftU: LABORATORY Ccnr.tJlOL SAMPLE (LCS) AND LABORATORY Ccnr.tJlOL SAMPLE DUPX.ICA'rB (LCD) JtECOVBRY 

INORGANIC& - ~S 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

cone 
QC Spiked COne LCS \ Cone LCD 

~i!J,~e set ID (mg£l!l (mg£Ll 

Arsenic HYD032593-1 0,004 0.0041 
Barium ICP031993-1 1.0 0.96 
cadmium ICP031993-1 0.20 0.19 
Chromium ICP03l993-1 1,0 0.95 
Lead ICP031993-1 1,0 0.93 
Mercury CV032293-1 0.0021 0.0020 
Selenium HYD032593-1 0.004 0.0043 
Silver !CP031993-l 0,50 0.47 

* • Value outside QC windoWs. 

RECOVBRYt _o __ out of._!§__ outside QC .WindoWs. 
RPDI ~out of .• _a_._ outside QC WindoWs. 

Note: 

S!£. (mg£l!l 

102 0,0041 
96 0.97 
95 0.19 
95 0.95 
93 0.93 
95 0.0021 
108 0.0044 
94 0,47 

' QUALITY CON'XROL 
\ I WIKDOWS 

Rec m RPD \ Rec 

102 0 20 80-120 
97 1.0 20 80-120 
95 0 20 80-120 
95 0 20 80-120 
93 0 20 80-120 
100 5.0 20 80-120 
110 2.3 20 80-120 
94 0 20 80-120 

(I) Form 110MWN5G.MF1 Rev. 10/08/92 

\'. 
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e ENVIRONMENTAL OONTRO~HNOLOG¥ CORPORATION 
3985 Research Park Dr~*- Ann Arbor, KI 48108 

313 I 761-1389 
SOIL MAniX SPIXB (MS) AlfD MA:rRIX SPIJtE DUPLICAD (HSD) REOOVBRY 

III'OJtQANICS - MB'.rALS 
Project Name: Sandia 
Project Number: 76100 
Report Date: April 07, 1993 

SAMPLE SPIKED - EII'CODC ID I 200008018 KS/KSO CLIEKT ID: 

Cone Sample 
QC Spiked Result . Cone KS % Cone MSO ' Anal~· Set IP lma/Kal lma/Kal tmcr/I{q) Rec lmg/Kq) ~ 

Arsenic H¥0032593-l 0.23 4.15 4.46 135 4.39 104 
Barium ICP031993-3 57 275 621 607 364 156 
Cadmium ICP031993-3 11 0.41 11.2 98 11 96 
Chromium ICP031993-3 57 13.2 67 94 67 94 
Lead ICP031993..:3 57 9.2 61.1 91 60 . 89 
Mercury CV031893-1 0.46 0.04 u 0.41 89 0.43 93 
Selenium HYD032593-1 0.23 0.12 0.35 1oo 0.34 96 
Silver ICP031993-3 28 o.s u 27.5 98 27.1 97 

Results reported on a dry weight basis. 

ER92004712-1 

I 
QUALifi CO'N'.rKOL 

WINDOWS 
~ ~ ~ 

1.6 20 75-125 
52* 20 75-125 
1.8 20 75-125 
0 20 75-1:15 
1.8 20 75-125 
4.8 20 75-125 
2.9 20 75-125· 
1.5 20 75-125 

MI = Matrix interferences caused distortion to recovery value. DL • Spike diluted out. 
U = Analyta was not detected in the unspiked sample. * • Value.outside QC windows. 

RECOVERY: _Q__ out of ..J.L outside QC Windows. 
RPD: __ 1 ___ out of _§___ outside QC Windows. 

Form llOMSNJG.MFl Rev. 10/08/92 

e 



:· ·-':"-::=--; r.: ....... ~· '-· 

• 

.' ·' .,,. 

•.. _ ............... ~- _,.. -~- ~ ·""'!!>··:·.-:.- ... ""}~-~;·:"· ~-

Inorganic Parameters 

General Chemistry 



• ENVlRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive • Ann Arbor, MI 48108 

313 1 761-1389 

lNORGANlCS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SO:IL-MATR:IX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

• 
Sample I.D.: ER 9200 4rya3-1 
Sample Date: 03/16/93 

U = Analyte not_detected. 

• 

Date Received: 03/17j-93 
ENCOTEC I. D.: 20000&014 

QC SET 
ANALYTE ID 

Total cyanide CN031893A 
pH ~-" 
Total Solids 

pH031893 
TS031993 

ANALYSIS 
DATE 

03/22/-93 
03/18/93 
03/19/.9.3 

Results reported on a dry weight basis. 

Note: 

4lt Form 120WSN1G.GEN 

. . 

UN:ITS 

mgfKg 
s •. u ~ 
-\ 

· .. · 

CONC. 

u 
7 
87.4 

DETECTION 
LIHJ:T 

0.10 
O.S-12.5 
o. I _ 

Rev. 10/07/92 
-- ' 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

INORGANIC& ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOJ:L KATRill: 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample I. D.: ER 9200 4 705-1 u = Analyte not detected. 
Sample Date: 03/16/93 
Date Received: 03/17/93 
ENCOTEC I.D.: 200008015 

QC SET ANALYSIS 
ANALYTB ID DATE 

Total Cyanide CN031893A 03/22/93 
pH pH031893 03/18/93 
Total Sol~ds TS031993 03/19/93 

Results reported on a dry weight basis. 

Note: 

Form 120WSN1G.GEN 

032 

UNXTS 

mg/Kg 
s.u: 
% 

CONC. 

u 
7 
89.3 

DETECTION 
LJ:MIT 

0.10 
0.5-12.5 
0.1 

Rev. 10/07/.92 



• ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 . 
. .. 

lNORGANJCS ANALYSIS (GENERAL) DATA·SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

· Sample I.o:: ER 9200 470B-1 
Sample Date: 03/16/93 

u Analy.te not. detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 20000801~ 

QC SET, 
ANALYTE ID 

Total cyanide CNQ31893A 
pH pH031893 
Total Solids TS031993 

ANALYSIS 
DATE 

03/22/93 
03/18/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

e Form 120W,SN1G.GEN 

053 

UNJ:TS 

mg/J<g 
s.u. 
% 

CONC. 

u 
7 
95.0 

DETECTJ:ON 
LIM:IT 

0.10 
o.s-i2.s 
0.1 

Rev. 10/0.7/'92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI 48108 
313./ 761_;1389 

lNORGANlCS ANALYSiS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample I,D.: ER 9200 4712-1 MS/MSD 
Sample Qate: 03/16/93 

u - Analyte not ·detected. 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008018 

ANALYTB 

Total Cyanide 
pH 
Total solids 

QC SET 
ID 

CN031893A 
pH031893 
TS031993 

ANALYSIS 
DATE 

03/22/93 
03/18/93 
03/18/93 

Results reported on a dry weight basis. 

Note: 

4lt Form 120WSN1G.GEN 

DETECTION 
UNITS CORC. LIMIT 

mgt:Kg 
s.u .. 

u 0.10 
8 0.5-12.5 

% 87.9 o.1 

-

Rev. 10/07/92 



• 
ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive * Ann Arbor, MI 48108 
313 1 761-1389 

lNORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
WATER MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample I.D.: ER 9200 4713-2 
sample Date: 03/16/93 u Analyte not ·detected 

Date Received: 03/17/93 
ENCOTEC I.D.: 200008020, 200008022· 

QC SET ANALYSIS 
ANALYTE ID DATB 

Cyanide, Total 
pH 

Note: -4, pH 

Form l20WWN1G.GEN 

• 

CN03l893A 
pH031893 

03/22/93 
03/18/93 

MBTBOD 

9012 
9040, 9041 

~ ·_.. 

055 

DETECT lOX 
UNITS CONC. LIMI2! 

mg/L u 0.01 
s.u. 8.4 0.5 -12.5 

Rev. 11/05/92 

,_ 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

·313 1 761-1389 

IN~RGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX -

Project Name: Sandia 
Project Number: 76100 
Report Date: March 26, 1993 

Sample J.D.: ER 9200 4715-1 U = Analyte not detected. 
Sample Date: 03/16/93 
Date Received: 03/17/93 
ENCOTEC I.D.: 20000802_3 

QC SET ANALYSIS DETECTION 
ANALY'l'E ID DA'l'B UNITS coNe. LIMIT 

Total cyanide CN031893A 03/22/93 mg/Kg u 0.10 

pH pH031893 03/18/93 s. u. 8 0.5...;12.5 

Total solids TS031993 03/19/93 % 83.9 0.1 

Results reported on a dry weight basis. 

Note: 

• Form 120WSN1G. GEN Rev. 10/07/92 

058-
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3985 Research Park Drive* AnnArbor, MI 48108 
313 /·761-1389 

INORGANIC& ANALYSIS (GEN,ERAL) DATA SUMMARY SHEET 
SOZL MATiU::X 

Project Name: · Sandia 
Project NUlllber: 76100 
Report Date: April 08, 1993 

sample I .D.: ·Method Blank u = Analyte 
Sample Date: NA 
Date Received: NA 
ENCOTEC I. D.: MBSNL-SS-032-1 

QC SET ANALYSIS 
ANALYTE ID DATE UNITS CONC. 

Total Solids TS031993 03/19/93 % u 
Total cyanide CN031893A 03/22/93 mg/'Kg u 

Note: 

4lt Form 120WSN1G.GEN 

05~ 

not detected. 

DETECTION 
LIXI'l' 

0.1 
0.10 

Rev. 10/07/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive • Ann Arbor, MI 48108 

313 1 761-1389 

INORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEE1' 
WAUil- MATRIX 

Project Name: Sandia 
Project Number: _76100_ 
Report Date: April 08 0 1993 

Sample I.D.: Method Blank 
sample Date: NA U = Analyte not detected 
Date Received: NA 
ENCOTEC I .D.: MBSNL_-SS-032.;...2 

QC SET 
AHALYTl!l ID 

ANALYSIS 
DA~B 

cyanide, 'Xotal CN031B93A. 03/22/93 

Note: 

Form 120WWN1G.GEN 

• 

DE'l'EC'l'IOII 
ME~BOD UNI~S COliC. LIMIT 

9012. mg/L .u 0.01 

Rev. 11/05/92 

05& 
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e • ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3995 Research Park Drive * Ann Arbor, MI 48108 

313 I 761-1389 

e 
SOIL MAftiJ: LABORATORY CON'XROL SAMPLB (LCS) AND lABORATORY CON'XROL SAMPLE DUPLICM:B (LCD) UCOVERY 

IHORGAHICS - GENBRAL 

Project Name: sandia 
Project Number: 76100 
Report Date: April 08, 1993 

Analyte 

Total cyanide 

QC 
Set ID 

CN03l893A 

Units 

mg/Kg 

* Value is outside quality control windows. 

Recovery: ·_Q,_ out of -4,_ outside QC Windows. 
RPDI _Q,_ out of _l___ outside QC.Windowa. 

Note: 

Form l20WSNSG.GBN 

Cone 
SPiked 

1.86 

cone ' __!&§ ~ 

1.69 91 

QUALITY 
CONrROL 

Cone '% WIHJ)()WS 

~ ~Em Em ~ 

1.63 88 3.6 20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120. 
20 80 - 120 

20 80 - 120 
20 80 - 120 
20 80 - 120 

'20 80 - 1:20 
20 80 - 120 
20 so - 120 
20 80 - 120 

20 80 - 120 
. 20 80 - 120' 
20 80 - 120 
20 80 - 120 

Rev. 11/02/92 
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ENVIRONMENTAL CONTRO~CHNOLOGY CORPOJIATION 
3985 Research Parlt Drive * Ann Arbor, Ml: 48_108 

313 1 761-1389 • 
WA~ MAftl:X LABORM!OllY COJr.rllOX. SAMPLB (LCS) Aim I.ABORATOKY COJr.J:ROL SAJIPLB DUPLICAm (LCD) RBCOVERY 

DIOR.GUIC:S • GDUAL 

Ana_l.~ _ 

cyanide, total. 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

QC Cone 
set .ro Units s:eiJsed 

CN031893A mq/L 0,186 

.. Value ia outside quality control windows • 

Recovery: _Q__ out of ........1_ outside QC Windows. 
RPD: _Q___ out of __l__ outside QC Windows. 

Note: 

Form 120WWNSG.GEN 

Cone 
~ 

0.169 

QUALJ:ft 
COftltOL 

' Cone ' Wl:ND091'S 
Rec l&U b£ Em :Bm l..M£ 

91 0.163 88 3.6 20 80 - 120 

Rev. 11/02/92 



e • ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, KI 48108 

313 1 76i-1389 

SOIL. NM:RIX SPIKE (MS) AND MAftiX .SPIIE DUPLI~ (MSD) RECOVERY 
INORGANIC& • GINSRAL 

Project Name: sandia 
Project Number: 76100 
Report Date: April 08, 1993 

sample 
Result Cone MS \ Cone MSD \ 

Analyte 

ENCOTEC 
Sample 

ID 
QC 

Set ID 

Cone 
Spiked 
(mg/Kql !mg/Kal <mq/Kql RG tmg/Kal ~ UJ2. 

Total Cyanide 

0 
co 
~ 

200008018 CN031893A 

Results reported on a dry weight basis. 

2.12 <0.10 

MI • Matrix. interference caused distort~on to recovery value •. 

·u - Analyte is undetected in the unspiked sample. 
• Value is outside qUality control windows. 

RECOVERY: _Q__ out of ....6..__ outside QC Windows 
RPD: ...Q.._ out of _l__ outside QC Windows 

Note: 

l20WSN3G.GEN 

2.17 102 2.22 105 2.3 

DL • Spike diluted out. 

e 

QC 
WINDOW 
Em .LB!t£ 

20 75 - 125 

Rev. 10/14/92 
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Project Name: 
Project Nwnber: 
sample Delivery Group: 
Batch Nwnber(s): 
QC Set(s): 

Narrative Date: 

sample Receipt 

LABORATORY NARRATIVE 

Sandia 
76100 
SNL-SS-033 
1608 
Sample Preparation - Inorganics: 
Metals Laboratory Preparation/Analysis: 
ICP032693-3, HYD032993-1, CV032693-1 
Sample Analysis - Inorganics: 
Metals Laboratory Preparation/Analysis: 
ICP032693-3, HYD032993.~1, CV032693-1 
Sample Preparation - Organics: 
PBS032493-10 
Sample Analysis - Organic Extractions GC: 
PBS032493-10 
April 13, 1993 

The samples were received at ENCOTEC with incident. Sample ER 9200 
4717-1 was received but the sample ID was not marked on the sample 
label. The project :manager. was notified and the client contacted, 
corifirming the identity of the unlabelled' sample. 

Standard chain-of-custody procedures were foilowed. After log-in,· 
the samples were stored at 4°C until sample preparation or analysis. 

sample Preparation- Inorganic& -.Metals' General Chemistry 

Preparation/digestion of sa:mples, where applicable, was performed 
within holding time and with chain· of custody maintained. Sa:mple 
preparation proceeded without incident. A :method blank, laboratory 
coritrol sample, and laboratory control sample dup.licate were processed 
with each QC set. · 

sample Analysis - Inorganics - Metals ' Gener'al Chemistry 

Sample analysis was performed without incident, within holding 
times, with chain of custody maintained, and according to the referenced 
methods. Quality control results are summarized as follows: 

- The method blanks did not contain any target analytes at or above 
the reported detection limit. 

Laboratory control samples and laboratory control sample 
duplicates were analyzed along with the samples referenced within the QC 
sets; please see the appropriate forms for results • 

1 



• 

SAmple Preparation - Organics 

All sample extractions were performed within holding. time and with
chain o:f custody maintained. Sample extraction proceeded. without 
incident. surrogates were added to all samples. A method blank; 
laboratory control sample, laboratory control sample duplicate, matrix 
spike, and matrix spike duplicate were processed with each QC set. If 
requested, the matrix spike fortification was performeq using a client-
specific sample from this project. · 

sample Analysis - organic EXtractions - GC 

Sample analysis was performed without incident, within holding 
times, with chain of custody maintained, and according. to method 8.080 
for PCBs only. Quality control re'Sults.are summarized as follows: 

- Analysis of surrogates was performed on all samples;. please see 
the appropriate form for results. · 

- The method blank did not contain any target analytes at or· above 
the reported detection limit. 

- A laboratory control sample and laboratory. control 
duplicate were analyzed along with the samples referenced within 
set; please see the appropriate forl!l for results. 

sample 
the ·QC 

- A matrix spike and matr.ix spike duplicate were analyzed on 
client ID ER 9200 4720-1; please see the appropriate form for results. 

SWIIJilary 

All inorganic analyses were performed by inductively coupled plasma 
eJDission spectroscopy, hydride and cold vapor atomic absorption, and 
classical wet chemistry methodologies. According to quaiity control 
data, accuracy and precision were satisfactorily maintained. 

PCB analysis by method 8080 did not indicate th.e presence of. any 
target analytes • 

I 

2 

• 



• 

I certify that the data· presented as part of this report meets the 
minimum quality assurance ~~andards specified in the referenced 
analytical method(s). I have examined and am familiar with the 
information contained in. this report and that, based on my'inquiry of 
those individuals immediately responsible for obtaining ·the infonnation, 
I believe that the submitted information is true, accurate, complete and 
meets the minimum standards specified in 40 CFR 136, SW-846. Any 
exceptions, outliers andjor problems encountered during the analysis of 
samples contained within this report have been narrated and an 
assessment of the quality of the data is presented. I am aware that 
there are significant penalties for submitting with knowledge, false 
information, including the possibility.of fines and/or imprisonment. 

3 
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EnvironDtentai Control 'J'echnoioqy corporation 
Analyst Cros.s-Reference List 

SOOI: 5NL-55~033 

Test 
PCB 
Total Cyanide · 
pH 
%'J'5 
HYAA 
ICP 
CVAA 

Al'lalyst 
·Don Ward 
·Steve Carter 
Sean Markiewicz 
Sean Markiewicz 
Laura Wilmoth 
Annie Broderick 
Laura Wilmoth 

• 

• 

• 



•' .,, ... 
'. 
'• 

,-. -,,:. .. :~~- .. , . - -~- .. ;'~.-,;-- .... -.-.-...... ; 

Polychlorinated Biphenyls 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive *.Ann Arbor, MI 48108 

313 1 761-1389 

ORGANlC ANALYSIS DATA SUMMARY SHEET 

Project Name: sandia 
Project Number: 76100 
Method: 80&0 .. 
Report Date: April 6, 1993 

Sample I.D.: ER9200 471:9-1 
Sample Date: 03/17/93 
Date Received: 03/18/93 
Date Extracted: 03/24-/93 
Date Analyzed: 03/30/93 

·ENCOTEC I.D.: 200008039 
QC Set I.D.: PBS032493-10 

U ~ Analyte not detected 
B = Analyte present in 

method blank 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugjKg) LIMXT (U~/Kg) 

PCB-:-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 126n-29-6 u {\0 

PCB-1254 11097-69-1 u 80 
PCB-1260 .11096-82-5 u 80 

Analysis reported on a _lL_ WET __ DRY weight basis. 

Percent solids 86.7 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

3·985 Research Park Drive * Ann Arbor, MI 48108 
313 1 761-1389 

ORGANIC ANALYSIS DATA SUMMARY SHEET 

Project.Name: sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I. D.: ER9200 4720-1 
Sample Date: 03/17/93 
Date Received: 03/le/93 
Date Extracted: 03/24/~3 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008040 

U = Analyte not detected 
B = Analyte present in 

method blank 

QC Set I. D.: PBS032493-10 

AROCLOR CAS CONC. DETECTION 
NUMBER (ugjKg) LIMIT (ugJKg) 

PCB-1016 12674-11-2 u so 
PCB-1221 11104-28-2 u so 
PCB-1232 11141-16-5 u so 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6· u 80 
PCB~l254 11097-69-1 u 80 
PCB-1260 11096-82-5 u so 

Anaiysis reported on a _X_ WET __ DRY weight basis. 

Percent solids 95.9 

FormOS7CSLlG.GEN ReV. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI · · 48lOS 

313 /. 761-1389 

ORGANIC ANALYSIS DATA SUMMARY ·SHEET 

Project Name: Sandia 
Project Number: 76100 
Method:. 8080 · 
Report Date! April 6, 1993 

Sample I.D.: ER9200 4290-1 
Sample Date: 03/17/93 
Date Received: 03/18/93 
Date Extracted: 03/24/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008041 

U = Analyte not detected 
B = Analyte present in 

method blank 

QC Set I. D.: PBS032493-10 · 

AROCLOR CAS CONC. DETECTION 
NUMBER (U<:J/Kq) LIM::tT (uqfKg·) 

J 

PCB-1016 12674-11-2 u 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-5 u 80 
PCB-1242 53469-21-9 u 80 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-1260 11096-82-5 u 80 

Analysis reported on a _1L_ WET __ DRY weight basis.· 

Percent solids 90.9 

Form 057CSL1G.GEN Rev. 09/17/92 

ot 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, Mi 48108 

313./ 761-1389 

ORGANIC. ANALYS~S DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080. 
Report Date: April 6, 1993 

·'! . 

Sample I.D.: ER9200 4717-1 
Sample Date: 03/17/93 · 
Date Received: 03/18/"93 
Date Extracted: 03/24/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: 200008042 
QC Set I.D.: PBS032493-10 

U = Analyte not detected 
B·-= Analyte present in 

method blank 

AROCLOR CAS CONC. DETECTION 
NUMB:mt (ugfKg) LIMIT (ug/Kg) 

PCB-1016 12674-11-2 u· 80 
PCB-1221 11104-28-2 u 80 
PCB-1232 11141-16-S u 80 
PCB-1242 53469-21-9 u so 
PCB-1248 12672-29-6 u 80 
PCB-1254 11097-69-1 u 80 
PCB-12€10 11096-82-5 u 80 

Analysis reported on a __ x __ WET----· DRY weight basis. 
' 

Percent solids 87.9 

Form 057CSL1G.GEN Rev. 09/17/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

ORGANJ:C.ANALYSJ:S DATA SUMMARY SHEET 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 

Sample I. D.·: Method Blank 
Sample Date: NA 
Date Received: NA 

u = Analyte not detected 
B = Analyte present in · 

method-blank 
Date Extracted: 03/24/93 
Date Analyzed: 03/30/93 
ENCOTEC I.D.: MB032493-1 
QC Set I.D.: PBSOJ2493-10 

AROCLOR CAS 
NUMBER 

;~ 

PCB-1016 12674~11-2 

PCB-1221 11104-28-2 
PCB-1232 11141-16:-5 
PCB-1242 53469-21-9 
PCB-1248 12672-29-6 
PCB-1254 11097-69-1 
PCB-1260 11096-82-5 

CONC. DETECTION 
(ugfKg) L:IKIT (ugfRg) 

u 80 
u 80 
u 80 
u 80 
u 80 
u 80 
u 80 

Analysis reported on a _X_ WET __ DRY weight basis.· 

Percent solids NA 

Form 057CSL1G.GEN Rev. 09/17/92 

Oil ·. 

• 

• 
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: •' ., ~. 

ENCOTEC 
Sample Number 

200008039 
200008040 
200008041 
200008042 
MB03249J-1 
LCSOJ249J-10 

. LCDOJ2493-10 
200008040 .MS 
200008040 MSD 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

SOILS\SOLIDS MATRIX SURROGATE RECOVERY 
POLYCHLORINATED BIPHENYLS 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Date: April 6, 1993 
QC Set I.D.: PBSOJ2493-10 

Percent Recovery 
2.4.5,6-TCM;K 

(50-150) 

107 
100 
105 
107 
95 

124 
98 

103 
102 

Percent Recovery 
Decachlorobiphenyl . 

(32-136) 

107 
96 

lOB 
106. 
93 

106 
100 
108 
94 

All samples fortified with 33 ugjKg of surrogate analyte. 

* Value outside of established quality control windows. 
DL = Sample matrix diluted, therefore surroga~e recoveries are 

not applicable. 
MI = Matrix interferences caused distortion to recovery value·. 

RECOVERY: 0 out of 18 outside QC Windows. 

Form 057CSL2G.GEN Rev. 09/15/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

SOIL MA'rRIX LABORATORY CORntOL SAMPLB (LCS) AHD LABORA:rc>RY CORntOL SAMPLB DUPLICATE (LCD) RECOVERY 
POLYCBLOkiiiADD . BIPHENYLS 

Project Name: sandia 
Project Number: 7610() 
Method: 8080 · · 
Report Date: April 6, 1993 
QC Set I.D. 1 PBS032493-10 

SAMPLE SPIKED - ENCO'rEC ID: LCS/LCD032493~10 

Concentration LCS Cone. \ 
Ar~cl.or Spiked lua/tcr\ ___iua/Kal _BK,_ 

PCB 1221 333 380 114 
PCB 1248 333 353 106 
PCB 1260 333 337 101 

RPD = Relative Percent Difference. 
* Vaiue outside of quality control windows. 

RPD: __ o_ out of ..1_ outside QC Windows. 
RECOVERY: ._JL_ out of _6_ outside QC Windows. 

Note: 

Form 057CSL5G.GN1 

LCD Cone. \ 
tug/Kg\ ~ 

339 102 
321 96 
321 96 

I QUALITY 
COJITROL li'IIIDOWS 

Bm · Bm 'II _Recoverv 

1l.4 

I 
20 48-163 

9.5 19 39-155 
4.9 23 37-166 

Rev. 02/02/93 

'· ... _. 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

· - 313 1 761-1389 

SOIL/SOLIDS MAftiX SPIKE (MS) AND MATJI.IX SPIKE DUPLICAD (MSD) UCOVBRY 
POLYCBLORINA~D BIPBERYLS 

SAMPLE SPIKED - EHCOTEC ID: 200008040 

Project Name: Sandia 
Project Number: 76100 
Method: 8080 
Report Data: April 6, 1993 

_ QC Set I.D.: PBS032493-10 

CLIBKr ID: BR9200 4720-1 

_--· 

QUALITY 
Concentration Sample MS Cone ' MSD Cone ' I COJr.rROL WINDOWS 

Aroclor §J;!1.k§d (yg£Kg} Rgslalt (yg£Kgl (yg£Kgl JW;. [yg£Kg} _M£ RPD I\m \B§!il!2X!U::l1: 

PCB 1221 333 eo u 
PCB 1248_ 333 80 u 
PCB 1260 333 80 u 

u 

RPD 

• Analyte not detected in non-spiked sample. 

= Relative Percent Difference. 
* Value outside of quality control windows. 

RPD: ___ a __ out of ___ 3 __ outside QC-Windows, 
RECOVERY: __Q__ out of ___ 6 __ outside QC Windows. 

Note: 

Form 057CSL3G.GN1 

-

342 
369 
348 

103 351 105 2.6 

I 
20 48-163 

111 326 98 12 19 39-155 
105 305 92 13 23 37-166 

\ 

MI =-Matrix interferences caused distortion to· 
recovery value. 

Rev. 03/02/93 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor~·MI 48108 

. 313 1 761-1389 

INORGANICS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL. MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 06, 1993 

Sample I.D.: ER 9200 4719-1 
sample Date: 03/17/93 

U = Analyte not detected •. 

Date Received: 03/18/93 
· ENCOTEC I .D.: 200008039 

ANALYTE 
QC SET ANALYSIS CONC. t•wa :••n tJ 

ID DATE METHOD " (tng/Kg) LIMIT. (mgfKg) 

Arsenic HYD032993-1 03/30/93 7061 2.4 1..2 
· Bariuiql ICP032693-3 03/29/93 6010 224 1.2 
. Cadmi~ ICP032693,-3 03/29/93 6010 u 

' 
0.29 

Chromium ICP032693-3 03/29/93 6010 7. 7• 1.2 
Lead ICP032693;.3 03/29/93 6010 8.2 2.3 
Mercury CV032693-1 03/29/93 7470 .u 0.05 
Selenium HYD032993-1 03/30/93 7741 u 0.12 
silver ICP032693'""3 03/29/93 6010 u '0.58 

Results reported on a dry weight basis. 

Percent Total Solids 86.7 

Not'e: 

Form 110MSN1G.GEN Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park-Drive* Ann Arbor, MI 48108 

313'/ 761-1389 

INORGANlCS ANALYSIS (METALS) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 06,· 1993 

Sample I.D.: ER 9200 4720-1 
Sample Date: 03/17/93 

U = Analyte not detected. 

Date Received: 03/18J93 
ENCOTEC I.D.: 2000080~Q 

QC SET 
ANALYTE ID 

Arsenic HYD032993-1 
Barium ICP032693-3 
Cadmium ICP032693--J 
Chromium 1CP032693-3 
Lead ICP032693,:...3 
Mercury CV032693-1 
Selenium HYD032993-1 
Silver ICP032693-3 

ANALYSIS 
DATE 

03/30/93 
03/29/93 
03/29/93 
03/29/93 
03/29/93 
03/29/93 
03/30/93 
03/29/93 

Results reported on a dry weight basis. 

Percent Total Solids 95.9 

Note: 

Form 110MSN1G.GEN 

co:Nc. 
METHOD (mg/Kg) (mg/Kg) 

7061 1.1 1.0 
6010 126 1.0 
6010 u 0~26 
6010 3.-3 1.0. 
6010 5.5 2.1. 
7470 ·u 0.04 
7741 u 0.1 
6010 u 0.52 

Rev. 10/14/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive* Ann Arbor; Ml 48108 

··-" 313 1 761-1389 

lNORGANJCS ANALYSIS (METALS) .DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: sandia 
Project Nlllllber:. 76100 
Report Date: April 06, 1993 

Sample I.D.:. ER9200 4290-1 
Sample Date: 03/17/93 

U = Analyte not detected. 

Date Received: 03/18/·93 
ENCOTEC I.D.: 200008041 

QC SET 
ANALYTB ID. 

Arsenic HYD032993-1 
Barium ICP032693-3 
Cadmium JCP032693-3 
Chromium ICP032693-3. 
Lead ICP032693-3 
Mercury CV032693-l 
Selerlium HYD032993-l 
silver ICP032693-3 

Results reported on a dry 

Percent Total Solids 89.2 

Note: 

Form llOMSN1G.GEN 

ANALYSIS CONC. IE'fJ :rnn 
DATB ·METHOD (mgfKg) LD!IT (mg/Kc;J) 

03/30/93. 7061 3.6 1.1 
03/29/93 6010 120 1.1 
03/29/93 6010 u 0.28 
03/29{93 6010. •4.0 1.1 
03/29/93 6010 4.o 2.2 
03/29/93 7470 u 0.045 
03/3P/9.3 7741 u o.il 
03/29/93 6010 u 0.56' 

weight basis. 

Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, M:i: 4·8108 

313 1 761-1389 

INORGANICS ANALYSIS {METALS) DATA SUMMARY SHEET 
SOIL MATRIX · 

Project Namei Saridia 
Project Number: 76100 
Report Date: April 06, 1993 

Sample I.D.: ER 9200 4717-1 
Sample Date: 03/17/93 

U = Ailalytenot detected• 

Date Received: 03/18/93 
ENCOTEC I.D.: 200008042 

QC SET 
ANALYTE l:D 

Arsenic HYD032993~1 
Barium ICP032693~3· 

Cadmium ICP032693"'-3 
Chromium ICP032693-;3 
Lead ICP032693-3 
Mercury CV032693-1 
Selenium HYD032993-1 
Silver ICP032693-3 

ANALYSIS 
DATE METHOD 

03/30/93 . 7061 
03/29/93 6010 
03/29/93 6010 
03/29/93 6010 
03/29/93 6010 
03"/29/93 7470. 
03/30/93 7741 
03/29/93 60:1.0 

Results reported on a dry weight. basis.· 

Percent Total Solids 88.5 

Note: 

Form llOMSNlG.GEN 

1 7. . . .. 
\o 

CONC. J*Ufi ~I'IIM 
(mgjRg) .LIHrr (mg/Rg.) 

4.7 l.l; 
421 Ll 
u 0.28 

. 5 • .0 1.1" . 
5.0 2.3 

·U 0.05 . 
u 0.11 
u 0.56 

Rev. 10/14/92 
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-ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research P~rk Drive * Ann Arbor, MI 48108 

313 1 761-1389 

INORGANIC& ANALYSIS (METALS) DA'l'_A SUMMARY SHEE'f 
SOIL MA'l'R:IX 

Project Name: Sandia 
Project Number: 76100 
Report Date: Apr~l- 08, 1993 

Sample I.D.: Method Blank 
Sample Date: NA 

U ; Analyte not detected. 

Date Received: NA 
ENCOTEC I.D.: MBSNL-SS-033 

QC BE'l' ANALYSIS CONC. I B'fi !''"11. 
ANALYTB 1D DATB METHOD (:rog/Kg) LDU'l'- (1!19/Kg) 

Arsenic HYD032993-1 03/30/93 7061 u 0 •. 10 
Barium· 1CP032693-3 03/29/93. 6010 .u 1.0 
Cadmium 1CP032693-3 03/29/93 6010 u 0.25 
Chromium ICP032693-3 03/29/93 6010 u 1.0 
Lead ICP032693-3 03/29/93 6010 u 2.0 
Mercury CV032693-1 03/29/93 7470 u 0.04 
Selenium HYD032993-1 03/30/93 7741 u 0.1 
Silver ICP032693-3 03/29/93 6010 u . 0.5 

Results reported on a dry weight basis. 

Percent Total Solids NA 

Note: 

Form 110MSN1G.GEN Rev. 10/14/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 

398S ·Reaearch Park Drive * Ann Arbor, MI 48108 
313 1 761-1389 

SOIL BDIX LABORATORY CON'.rltOL S7oMPLB (LCS) Mm LABORATORY CON'.rltOL S7oMPLB DUPLICATE (LCD) RECOVERY 
INORGAKICS - METALS 

cone 
QC Set Spiked 

Pa.rNJ)eter IO <mg/Kgl 

Arsenic HYD032993-l 0.20 
Barium ICP032693-3 so 
cadmium ICP032693-3 10 
Chromium ICP032693-3 so 
Lead ICP032693-3 so 
Mercury CV032693-l 0.40 
Selenium HYD032993-1 0.20 
Silver ICP032693-3 25 

* • Value outside.QC windows. 

.Project Name: sandia 
Project Number: 76100 
Raport Date: April 08, 1993 

LCS Cone ' LCD Cone 
<mq/Kal b£ (mq/Kg) 

0.185 92 0.19 
50 100 49.5 
9.4S 94 9.S5 
47.S 9S 48 
47;5 95 46.4 
0.41 102 0.38 
0.224 112 0.224 
24.2 97 24.4 

RECOVBRYt _Q___ out of _li__ outside QC Windows. 
ltPD: _Q___ out of _a __ outside QC Windows. 

Form 110MSNSO.SN1 

• 

I 
QUALITY COM'l:JlOL 

' WDII)OWS 

~ Bm Bm \ Rec 

95 2.7 20 80-120 
99 1.0 20 80-120 
96 1.1 20 80-120 
96 1.0 20 80-120 
93 1.9 20 80-120 
95 7.5 20 80-120 
112 0 20 80-120 
98 0.8 20 80-120 

Rev. 03/30/93 

e 



~- ~-- ,. ... ""':": ..... , .. - . ·-"""'' ~- ·:-· ~r·-~·:--~·. .... . •.-;-::;·~- .. "::·· ~.- -:.··::··· -... ~-..... ~..::-· ..... ~:-- .···-~-:~·:··---:-·· . -.. : -. -~. 

: .. . , .. 
'• 

Inorganic Parameters 

General Chemistry 

20. 

• - -_,._ ·- -- - - ·.r. 



• 

ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor, MI 48108 

313 1 761-1389 

INORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: sandia 
Project Number: 76100 
Report Date: April 5~ 1993 

Sample I.D.: ER 9200 4719-1 
Sample Date: 03/17/93 

U = Analyte not detected. 

Date Received: 03/18/93 
ENCOTEC I.D.: 200008039 

ANALY~E 

Total cyanide 
pH 
Total Solids 

QC BET 
ID 

CN032393A 
pH032393 
TS031993 

ANALYSIS 
DATE 

03/29/93 
03/23/93 
03/19/93 

Results reported on a dry weight basis.\ 

Note: 

Form 120WSN1G.GEN 

---·--

UNI:TS 

mg/kg 
s.u. 
% 

21 

CONC. 

u 
7 
86.7 

DETECUON 
L:tKI'l' 

0.10 
0.5-12.5 
0.1 

• 

Rev. 10/07/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ann Arbor·, . MI .48108 

313 1 761-1389 

lNORGANICS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SO:IL MA'l'RIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER 9200 4720-1 
Sample Date: 03/17/93 

u = Analyte not detected. 

Date Received: 03/18/93 
ENCOTEC I.D.: 200008040 

QC SE'l' 
ANALYTB ID 

Total cyanide CN032393A 
pH pH032393 
Total Solids TS031993 

ANALYS:IS 
DA'l'B 

03/29/93 
03/23/93 
03/19/93 

Results reported on a dry weight basis •. 

Note: 

Form 120WSN1G.GEN 

DETECTION 
UNITS CONC. LIMIT 

mgfkg - u 0.10 
s.u. 7 0.5-12.5 
% 95.9 0.1 

Rev. 10/07/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive * Ahn Arbor, MI 48108 

313 1 761-1389 

INORGANICS ANALYSIS -(GENERAL) DA'l'A SUMMARY SHEET. 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 5, 1993 

Sample I.D.: ER 9200 4290-1 
Sample Date: 03/17/93 
Date Received: 03/18/93 
ENCOTEC I.D.: 200008041 

ANALY'l'E 

Total Cyanide 
pH 
Total Solids 

QC SE'l' 
ID 

CN032393A 
pH032393 
TS031993 

ANALYSIS 
DA'l'B 

03/29/93 
03/'23/93 
03/19/93 

Results reported on a dry weight basis. 

Note: 

Form 120WSN1G.GEN 

U = Analyte not detected. 

DE'l'EC'l'ION 
UNI'l'S CONC. LIMIT. 

mgfkg u 0 .• 10. 
s.u.- 7 0.5-12.5 
% 90.9 0.1 

Rev. 10/07/92 
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ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Rese·arch Park Drive * Ann_ Arbor, MI 48108 

313 l 761-1389 

INORG:I\NlCS ANALYSIS .(GENERAL) DATA SUMMARY SHEET 
SOIL.MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 5, 1993. 

Sample''I.D.: ER 9200 4717-1 
Sample Date: 03/17/93 

U = Analyte not detected. 

Date Received: 03/18/93 
ENCOTEC I.D.: 200008042 

:·, 
QC SET 

l\NALYTi- .ID 

Total cyanide CN032393A 
pH pH032393 
Total Solids TS031993 

ANALYSIS 
DATI 

03/29/93 
03/23/9.3 
03/19/93 

Results reported on a dry weight basis. 

Note: 

Form l20WSN1G.GEN 

DETECTION 
UNITS CONC. LIMIT 

mg{kg u . 0.10 . 
s-.u. 7 0.5-12.5 
% 87.9 0.1 

Rev. 10/07/92 



ENVIRONMENTAL CONTROL TECHNOLOGY CORPORATION 
3985 Research Park Drive* Ann Arbor;.MI; 48108 

. 313 1 761-1389 

lNORGANlCS ANALYSIS (GENERAL) DATA SUMMARY SHEET 
SOIL MATRIX 

Project Name: Sandia 
Project Number: 76100 
Report Date: April 08, 1993 

Sample I. D.: Method Blank 
Sample Date: NA 

u = Analyte not detected. 

Date Received: NA 
ENCOTEC J.D.: MBSNL-SS-033 

ANALYTE 

.Total Solids 
Total Cyanide 

Note: 

4lt Form 120WSN1G.GEN 

QC SET ANALYSIS 
ID DATB 

TS031993 03/19}93 
CN032393A 03/29}93 

UNITS 

%< 
m{j/K9. 

DETECTIOlil 
CONC. L.:IM~'J,',· ,: 

U· 0:.1 
u 0.10 

Rev. 10/07/9,2 



• ENVIRONMENTAL CONTROL TECHNOLOGY CORPOaATION -3985 Re•earch Park Drive * Ann Arbor, Hl 48108 
313 1 761-1389 -

SOIL MABlJ: LABORA:t"'RY cow.rROL 8AMPl.B (LCS) AJm LIUJORA'r()RY CONft()L SJUIPLB DUPLICA'rB (LCD) RBCOVBRY 
IJJORGAJI'ICS - GBJIBRAL . 

. ,. 

Analvte 

Total Cyanide · 

Project.Name: Sandia 
Project -Number: 76100 
Report Date: April 08, 1993 

QC 
Set ID 

CN032393A 

~ 

mg/Kg 

Cone 
SPiked· 

1.86 

* Value is outside quality control windows. 

Recovery! __ o ___ out of __ 2 ___ outside QC Windows. 
R.PDI ..Q._ out. of ..l__ outside QC Windows. 

Note: 

Form 120W~NSG.GEN 

coni!' ' .J'&li . Bee 

1.65 89 

. -- ·; 

QUALITY 
CO!tt'Jt9L, 

cone ' WINDOWS 
LCD ~-Em ~ ~ 

1.70 91 2.8 20 80 - 120 
20 BO - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 

20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 
2.0 80 - 120 
20 80 - 120 
20 80 - 120 

20 80 - 120 
20 80 - 120 
20 80 - 120 
20 80 - 120 

Rev. 11/02/92 
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Rocky Mountain Analytical Laboratory 
4955 Yarrow Street, Arvada, CO 80002 (303} 421•6611 

• 

• 

.> ·: 

03/17/93 

Jim Fish 
Sandia National Laboratory - Division 7725 
PO Box 5800 
Albuquerque, NM 871855800 

Dear Mr. Fish: 

·•, RECEIVED 
.·. MAR 2 21993 

fT CORP.-ALBUQUERQUE 
t41J.A-' . 

A DIVISIOII Of 
ENSECO 

INCORPORATED 

This letter acknowledges the acceptance of one sample at Rocky Mountain 
Analytical Laboratory {RMAL) which has been assigned to project ~:~umber 028127 •.. · 
Attached are the Sample Description Information form, cross-referencing the RHAL 
sample number to client description, and a copy of the signed Chain of · · 
Custody. · · 

If you have any questions or need additional information, please contact. 
me at (303)421-6611. Thank you. 

Sincerely, 

~A_o{J?~u_ 
. Ellen La Riviere 

Program Administrator 
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ANALYTICAL RESULTS 

FOR 

SANDIA NATIONAL LABORATORY 

ENSECO-RMAL NO. 028127 

KARCH 26, 1993 

Reviewed by: J&.~~ ilen La Riviere 
· Enseco Incorporated 

4955 Yarrow Street 
Arvada, Colorado 80002 
303/421-6611 Fax: 303/431-7171 

Rocky·Mountain 
Analycical Laboratory 

RECEIVED 
MAR 2 91993 

IT CORP.-ALBUQUERQUE 
·. • .. . rt\1..1.;-

. ·:· ... '.:Enseco 
. ·~ ' . . 

A CORNING Company 
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•l. OVE~YIEW 

On March 17, 1993, Enseco-Rocky Mountain Analytical laboratory received 
one so·n samp 1 e from Sandi a Nation a 1 Laboratory. 

This report presents the analytical results as well as supporting· 
information to aid in the evaluation and interpretation of the data and is 
arranged in the fo 11 owing order: 

I. Overview 
II. Sample Description Information/Analytical Test Requests 
III. Analytical Results 
IV. Quality Control Report 

DISCUSSION 

Enseco. 
"Com;ng Company 

"J" values have been reported for the volatiles, semi\rolatiles, and metals 
analyses. A "J" value indicates an estimated value. For Methods 8240 and 
8270 a "J" value is where the mass spectra data indicate the presence of a 
compound which meets identification criteria; however, the result is less than 
the reporting limit but greater than the instrument detection limit (IDL). 

For metals analyses "J" values are reported for those analytes which lie 
between the IDL and the Enseco reporting limit. Analytes w_hich were not 
detected at or below the reporting limit are reported as "NO" and do not have 
"J" flags. 

Metals Data Review 

Enseco protocol states that samples analyzed by graphite furnace atomic 
absorption (GFAA), will have a spiked aliquot analyzed with each sample. ·1f 
the spike recovery does not meet established criteria, the reporting limit for 
that analysis is raised proportionately. Poor. spike recoveries of this type 
are typically due to interferences from the sample matrix: 



I 
I 
I 
I 

Enseco 
A ConUn& Company 

In reviewing the GFAA metals data it is necessary to know what the nominal 
reporting limits are in order to determine whether or not those. limits were 
raised due to matrix interference. The most common GFAA elements and their 
nominal r~porting l.imits are listed in the table below. These are provided to 
facilitate the review of the GFAA metals data • 

Element 

Arsenic 

Lead 

Selenium 

Thallium · 

. Conmon GFAA Elements 

Reporting limit I Units 

Aqueous lrng/ll Soil (mg/kg) Waste (mg/kg). Leachate (mg/Ll 

0.005 

0.005 

0.005 

0.005 

0.5 ** 

0.5 

0.5 

0.5 

0.5 ** 0.05 ** 
0.5· ** 0.05 ** 
0.5 0.05 

0.5 0.05 

**For the matrix listed, the preferred method for this element is by Method 6010 

.. '¥·' 
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II. SAMPLE DESCRIPTION INFORMATION/ANALYTICAL TEST REQUESTS 

Sa nip le De'scri ntion hlfonnat ion 

Enseco 
A Coming Company 

The Sample Description fnfonnation lists all of the samples received in 
this project together with the internal laboratory identification number 
assigned for eath sample. Each project received at Enseco - RMAL is assigned 
a unique six digit number. Samples within the project are ·numbered 
sequentially. The laboratory identifiCation number is a combination of the 
six digit project code and the sample sequence number. 

Also given in the Sample Description Information is the Sample Type 
{matrix), Date of Sampling (if known) and Date of Receipt at the 1 aboratory. 

Analytical Test Requests 

The Analytical Test Requests lists the analyses that were performed on 
each: sample. The Custom Test column. indicates where tests have been modified 
to conform to the specific requirements of this project. 
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lab ID Client ID 

028.127-0001-SA ER92004706-l 

SAMPLE DESCRIPTION INFORMATION 
for 

Sandia National Laboratory 

Enseco 
A Coming Company 

Matrix 
Sampled Received 

Date Time Date . 

SOIL 16 MAR 93 10:55 17 MAR 93 
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lab ID: 
028127 

0001 

ANAlYTICAl TESl REQUESTS 
· for 

Sandia National labora~ory 

Group 
Code Analysis Description 

A RCRA Total Metals done by ICP 
Prep - Total Metal~ 1 ICP 
Selenium, Furnace AA 
Prep - Total Metals, Furnace AA 
Arsenic, Furnace AA 
Mercury,-Cold Vapor AA 
Prep - Mercury, Cold Vapor AA 
~~anide, Total 

PCBs 
Prep - PCBs by GC 

Enseco 
A C""'"'s C<nnpany 

Custom 
·Test? 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

• 
! 
i . 
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III. ANALYTICAL RESULTS 

The analytical results for this project are presented in the following 

data tables. Each data table includes sample identifi.cation information, and 

when available and appropriate, dates sampled, received, authorized, prepared 

and analyzed. The authorization date is the date when the project was defined 

by the client such that laboratory work could begin. The date prepared is 
typically the. date an extraction or digestion was initiated. For volatile 

organic compounds in water, the date prepared is the date the screening of the 

sample was performe~. 

Data sheets contain a listing of the parameters measured in each test, the 
.analytical results and the Enseco reporting limit. Reporting limits are 
adjusted to reflect dilution of the sample; when appropriate. Solid and waste 
samples are reported on ·an "as received" basis, i.e. no correction is made for. 

moisture content • 
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Client Name: Sandia National 
Client ID: ER92004706-1 
Lab ID: 028127-0001-SA 
Matrix: SOIL 
Authorized: 17 MAR 93 

Parameter 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroelor 1254 
Aroclor 1260 

ND = Not detected 
NA = Not applicable 

Reported By: Richard Powell 

PCBs 

· Method 8080 

Laboratory 

Sampled: 16 MAR 93 
Prepared: 18 MAR 93 .... 

Wet wt. 
Result Units 

NO .ugfkg 
NO ugfkg. 
NO lig/kg 
NO ugfkg. 
NO 

Received: 17 MAR 93 
Analyzed: 19 MAR 93 

Retorting 
imit 

33 
33 
33 
33 
33 ugfkg 

NO . ugfkg • 33 
NO ugfkg 33 

Approved By: William Sullivan 

Enseco 
A ComJn& Cmni"'•Y 
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Client Name: 
Client 10: 
lab lD: 
Matrix: 

·Authorized: 

Parameter 

Arsenic 
·.· ~~~~~~In 

Chromium 
lead 
Mercury 
Selenium 
Silver 

Sandia National 
ER92004706-1 
028127-0001-SA 
SOIL ' 
17 MAR 9~ · 

Result 

4.2 
93.6 
NO 
4.3 
5.6 

NO 
ND 
0.76 

Metals 

Total Metals 

laboratory 

Sampled: 16 MAR 93 
Prepared: ~ee Bel.ow 

Received: 17 MAR 93 
Analyzed: See Below 

Enseco 
A Conrin& Company 

Wet wt. Retorting Analytical Prepared Analyzed 
Units imit Method Date Date 

rngfkg 0.50 7060 19 MAR 93 22 MAR 93 
rng/kg 1.0 6010 19 MAR 93 21 MAR 93 
mg/kg 0.50 6010 19 MAR 93 ·21 MAR'93 
mgfkg 1.0 6010 19 MAR 93 21 MAR 93 
mg/kg 5.0 6010 19 MAR 93 21 MAR·93 
mgfkg 0.10 7471 22 MAR 93 22 MAR 93 
mgfkg 1.0 7740 19 MAR 93 22 MAR 93. 
mgfkg 1.0 6010 19 MAR 93 21 MAR 93 J 

Note J :·Result is detected below the reporting limit or. is an 
estimated concentration. . 

ND = Not detected 
NA =Not applicable 

• Reported By: Steven Gouy Approved By: John Laferty 
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Client Name: 
Client 10: 
Lab ID: 
Matrix: 
Authorized: 

Parameter 

Cyanide 
pH 

Sandia National 
ER92004706-l 
028127-0001-SA 
SOIL 
17 MAR 93 

Result 

ND 
7.8 

ND = Not detected 
NA c Not applicable 

Reported By: Mark Woolley 

General Inorganics 

Laboratory 

Sampled: 16 MAR 93 
Prepared: See Below 

Received: 17 MAR 93 · 
Analyzed: See Below 

Units 
Reporting Analytical 

Limit Method · 
Prepared .AnaJyzed 

Date Da,te . 

mgjkg 
units 

0.50 90J0/9012 
9045 

NA 
NA 

Approved By: Richard Murphy 

24 MAR.93 
2.5 MAR 93 

• 
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IV. QUALITY CONTROL REPORT 

The Enseco laboratories operate under a vigorous QA/QC program designed to· 
ensure the generation of scientifically valid, legally defensible data by 
monitoring every aspect of laboratory operations. Routine QA/QC procedures 
include the use of approved methodologies, independent verification of 
analytical standards, use of duplicate Laboratory Control. Samples to assess 
the precision and accuracy of the methodology on a routine basis, and a 
rigorous system of data review. 

The standard laboratory QC package is designed to: 

1) establish a strong, cost-effective QC program that ensures the 
genera~ion of scientifically valid, legally defensible data; 

2) assess the laboratory's performance of the analytical method 
using control limits generated with a well-defined matrix; 

· 3) establish clear-cut guidelines for acceptability of analytical 
data so that QC decisions can be made immediately at the bench; 
and· 

4) provide a standard set of reportables which assures the client 
of the quality of his data. 

The Enseco QC program is based upon monitoring the precision arid accuracy 
of an analytical method by analyzing a set of Duplicate Control. S<!mples (DCS) 
.at freqiJent, we 11-defined interva 1 s.. · Each DCS is a well-characterized matrix 
which is spiked with target compounds at 5-100 times .the 'rep.orting limit, 
depending upon the methode 1 ogy being . monitored. The purposeof the DCS is not 
to duplicate the sample matrix, but rather to provide an interference-free, 
homogeneous matrix from which. to gather data to establish. control limits. . . : . ~ 

These 1 imi ts. are used to determine whether data generated ·by, t_he 1 aboratory on 
any given day is in control. 
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Control limits for accuracy (percent recovery) are based on the average, 
historical percent recovery +/- 3 standard deviation units. Control limits 
for precision (relative percent difference) range from 0 (identkal· duplicate 
DCS results) to the average, historical relative percent difference + 3 

standard deviation units. These control limits are fairly narrow based on the 
consistency of the matrix being'monitored and are updated oh a quarterly 
basis. 

For each batch of samp.les analyzed, an additional control measure is taken 
in the form of a Single Control Sample (SCS) .. The SCS consists of a control 
matrix that is spiked with surrogate compounds appropriate to the method being 
used. In cases where no surrogate is available, (e.g., metals or conventional· 
analyses) a single OCS serves as the control sample. An SCS is prepared for 
each sample lot for which the OCS pair are not analyzed. The recovery of the 
SCS is charted in exactly the same manner as described for the DCS, and 
provides a_ daily check on the performance of the·method • 

Accuracy for DCS and SCS is measured by Percent Recovery. 

Measured Concentration 
% Recovery = ------------,. X 100 

Actual Concentration 

Precision for DCS is measured by Relative Percent Difference (RPO). 

I Measured Concentration DCSl -.Measured Concentration OC$2 I 
RPO z X 100 

{Measured Concentration DCSl + Measured Concentration DCSZ)/2 

All samples analyzed concurrently by the same test are assigned the same 
QC lot number. Projects. which contain· numerous samples, analyzed over several 
days, may have multiple Qc' lot numbers associated with each test. The QC 

information which follows includes a Hsting of the QC lot numbers associated 
with each of the samples reported, DCS and SCS (where applicable) recoveries 
from the QC lots associated with the sainples, and control limits for these 
lots; The QC data is reported by test code, in the order that the tests are 
reported in the analytical results section of this report. 

• 
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. QC LOT ASSlGNMENT REPORT 

Semivolatile Organics by GC 

• •• 

·taboratory 
Sample Number 

028127-0001-SA 

• 

QC Matrix 

SOIL 

QCCategory 

PCB-S 

Enseco 
A Comins Compony 

QC lot Number QC· Run ,Number 
(DCS) (SCS/BLANK) · 

18 MAR 93-BA 18 MAR 93-BA 



DUPLICATE CONTROL SAMPLE REPORT e Semivolatile Organics by GC 

Ana lyle 

Cate~ory: PCB-S 
Matr1x: SOIL 
QC Lot: 18 MAR 93-SA 
·Concentration Units: ug/kg 

Arocl or 1254 

Concentration 
Spiked Measured 

. DCSl DCS2 AVG 

166.7 132 132 132 

Enseco 
A Coming Compony 

Accuracy · Precision 
Averag~(~) · . (RPO) 

DCS L1m1ts; DCS limit 

79 49-130 0.1 20 

Calculations are performed before rounding to avoid round-off errors in· calculated results. 
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METHOD B:I:ANK REPORT 
Semivol at'ile Organics by GC 

· Analyte 

lest: 8080-PCB-S 
Matrix: SOIL 

Result 

QC Lot: 18 MAR 93-8A QC Run: 18 MAR 93-BA 

Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Arocl or 1254 
Aroclor 1260 

NO 
NO 
NO 
NO 
NO 
NO 
NO . 

Units 

ugfkg 
ugfkg 
ugfkg 
ugfkg 
ugfkg 
ug/kg 
ug/kg 

Reporting 
Limit 

33 
33 
33 
33 
33 
33 
33 

Enseco 
A Coming Company 
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• Qc· LOT ASSIGNMENT REPORT 
Metals Analysis_and Preparation 

Laboratory 
QC Category 

QC Lot Number QC Run Number 
Sample Number QC Matrix (DCS) (SCS/BLANK) · 

028127-0001-SA SOIL ICP·S 19 MAR 93-9A 19 MAR 93-9A 
028127-0001-SA SOIL SE-FM-S 19 MAR 93-9A ·u MAR 93-9A 
028127-0001-SA SOIL AS-FM-S 19 MAR 93-9A ·19 . MAR .. 93-9A 
028127 -OOOi-SA · SOIL HG-CVAA-S 22 MAR 93-9P 22 MAR 93-9P . 

• 

• 
• 



Enseco 
A Coming Company 

DUPLICATE .CONTROL SAMPLE REPORT 
Metals Ana·]ysis and Preparation .. 

Concentration Accuracy Precision 
Aflalyte Spiked Me.asured Avera(e(%) (RPDr 

DCSl DCS2 AVG DCS imits DCS L mit 

Cate~ory: ICP-S 
Matnx: SOIL 
QC Lot: 19 MAR 93-9A 
Concentration Units: mg/kg 

Aluminum 10700 8050 8070 8060 75 47-153 0.3 20 
Antimony 55.2 44.2 43.2 43.7 79 18-362 2.2 50· 
Arsenic 145 145 . 147 146 101 59-141 1.5 20 
Barium 503 484 484 484 96 76-124 0.1 20 
Beryllium 129 137 137 137 106 53-131 0.3 20 

·cadmium 154 154 155 154 100 68-132 0.3 20 
Calcium 7390 7360 7350 7360 100 79-121 0.2 20 
Chromium 151 140 141 140 93 66:.133 0.5 20 
Cobalt 122 123 123 123 101 70.-130 0.3 20 
Copper 162 173 173 173 107 70-132 0.3 20 

I Iron 15400 13900 13900 13900 91 66-134 0.1 20 
Lead 148 143 142 143 96 66-135 0.4 20 
Magnesium 3740 3450 3470 3460 92 74-126. 0.5 20 
Manganese 423 427 429 428 101 74-125 0.3 20 
Molkbdenum 159 156 157 157 98 71-129 0.4 20· 
Nic el 166 168 168 168 101 67-133 0.2 20 
Potassium 4050 3490 3510 3500 86 68-132 0 .. 6 20, . 
Silver 104 106 107 106 102 76-124 0.6 20 
Sodium 747 660 675 667 89 57-130 2.3 20 
Vanadium 154 151 151 151 . 98 73.:127 0.4 20 
line 530 526 527 527 99 65-135 0.3 20 

Cate~ory:· SE-FAA-S 
Matr x: SOIL 
QC Lot: 19 MAR 93-9A 
Concentration Units: mg/kg 

Selenium 143 138 144 142 99 68-132 4.2 20 

Cate!Jory: AS-FAA-S 
Matr1x: SOIL 
QC Lot: 19 MAR 93-9A 
Concentration Units: mgfkg 

Arsenic 145 144 149 146 101 59.:.141 3.4 20 

Calculations are performed before rounding to avoid round-off errors in calculated results. 



DUPLICATE CONTROL SAMPlE REPORT 
• Metals Analysis and Preparation (cont.) 

Concentration Accuracy · Precisi~n 
Analyte Spiked Measured Avera(e(%) {RPDl 

DCSl DCS2 AVG DCS imits DCS l~mit 

Cate9ory: HG-CVAA-S 
Matr1x: SOIL 
QC lot: 22 MAR 93-9P 
Concentration Units: mgfkg 

Mercury 29.0 31.1 29.5 30.3 105 52-148 5.3 20 

Cal cul at ions are performed before roundi.ng to avoid round-off errors in calculated results • 

• • 

• 
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METHOD B~ANK REPORT 
• Metals Anilysis and Preparation 

Analyte Result Units 
Re~orting 

imit 

Tesi: · lCP-RCRA-S 
Matrix: SOIL 
QC Lot: 19 MAR 93-9A QC Run: 19 MAR 93-9A 

Barium NO mg/kg 1.0 
Cadmium NO mg/kg 0.50 
Chromium NO mgjkg 1.0 
Lead NO mgjkg 5.0 

. Silver NO mgjkg 1.0 

Test: SE-FAA-S 
Matrix: SOIL 
QC Lot: 19 MAR 93-9A QC Run: 19 MAR 93-9A 

Selenium NO mgjkg - 0.50 

Test: AS-FAA-S 
Matrix: SOIL 
QC Lot: 19 MAR 93-9A QC Run: 19 MAR 93-9A 

Arsenic NO mgjkg 0.50 

Test: HG-CVAA-S 
Matrix: SOIL 
QC Lot: 22 MAR 93-9P QC Run: 22.MAR 93-9P 

Mercury NO mg/kg 0.10 
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QC LOT ASSIGNMENT REPORT 
Wet Chemistry Analysis and 

Laboratory 
Sample Number 

028127-0001-SA 
028127-0001-SA 

QC Matrix 

SOIL 
AQUEOUS 

QC Category 

CN-S 
PH-A. 

QC lot Nuinber QC Run Number 
(DCS) (SCS/BLANK} · 

24 MAR 93-9M · ·· 24 MAR 93•9M 
25 MAR 93-9M 



DUPLICATE CONTROL SAMPLE REPORT 
Wet Che"!istry Analysis and Preparation 

Analyte 

Category: . CN-S 
Matrix: SOIL 
QC lot: 24 MAR 93•9M 
Concentration Units: mg/kg 

.Cyanide 

Category: PH-A 
Matrix:. AQUEOUS 
QC lot: 25 MAR 93-9M 

·Concentration Units: ·units 

Concentration 
Spiked Measured 

DCSl DCS2 

10.0 9.16 8.58 

9.10 9.06 9~08 

Ensem 
A Corning Company 

AVG 

Accuracy Precjsion 
Average(%) (RPD} 

DCS limits DCS l~mit 

8.87 89 75-125 6.5 20 

9.07 100 98-102 0.2 5 

Calculations are.performed before rounding to avoid round-off errors in calculated results. 



·METHOD BlANK REPORT 
Wet Chemistry Analysis and Preparation 

Analyte 

Test: CNTOT-TEC-S 
Matrix: SOil 

Result 

QC Lot: 24 MAR 93-9M QC Run: 24 MAR 93-9M 

Cyanide NO 

Units 

mgfkg 

Reporting 
Limit 

0.50 

• 
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********************************************************************** 
• S~ndia Radiation Sample Diagnostic Program (7715) 3-25-1993 * 

···~~················································~················· H-3 Analysis Program Version 3.0 

930111 
SNL-7715/88.1 

Batch Number 
Laboratory lD 
Client 
Count Date 
Data Mode 

N. DURAND /B. BISHOP (7725/lT) 930111 
24-Mar-93 

Region of Interest 
Count Protocol 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

Alpha/Beta 
0-12 
3 
10.0 minutes 
16.10 +- 2.63 
453.7 
0.487 
o. 200 g 

H-3 MDA = 2.86E+01 pCifg 
H-3 .CL = 1,63E+01 pCi/g 

Flag Description: 

H-3 Efficiency = 0.9491 - exp(-0.0014-*tSIE"'l.0299) 

>CL 
<CL 
@CL 
@CL 

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

and 
and 
and 
and 

Result > criticai Level. 
Result < critical Level. 

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

Analyzed 3J ~ -,g.j/;g Reviewed by: ---r-r--..,.,. ~,....· =.__...:;7...c..{1-=.-;...!.y.L.A..:..'i~7-

RSDP ·Client H-3 Activity 
S# ID ID cpm Error tSIE Eff pCi/g Error Flag 

--- ---------- --------- --------- ----- --------- ---------
2 01 92004692-1 1.91E+Ol 2.91E+OO 300 0.345 1.96E+Ol 2.56E+01 @CL 
3 02 ER92004694 1. 64E+Ol 2.71E+OO 328 0.373 1.81E+OO 2.28E+01 <CL 
4 03 9.2004696-1 1.58E+Ol 2.64E+OO 333 0.379 -1. 78E+OO ·2.22E+Ol <CL 
5 04 92004698-1 1.84E+01 2.86E+OO "324 0.369 1.40E+01 2 •. 37E+01 <CL 
6 05 92004700-1 1.93E+Ol 2.92E+OO 336 0.382 1.89E+01 2~32E+Ol @CL 
7 06 92004.702-1 1.61E+Ol 2.69E+OO 347 0.392 O.OOE+OO 2.16E+Ol <CL 
8 07 92004704-1 1.83E+Ol. 2.83E+OO 325 0.370 1.34E+Ol 2.35E+01 <CL 
9 08 92004707-1 1.88E+Ol 2.86E+OO 324 0.370 1.64E+01 2.36E+Ol @CL 

10 09 92004711-1 1. B2E+01 2.81E+OO 326 0.372 1.27E+01 2.33E+01 <CL 
11 10 92004714-1· 1.79E+Ol 2.76E+OO 282 0~326 1.24E+01 2.64E+01 <CL 
12 11 92004716-1 1.75E+Ol 2.78E+OO 289 0.333 9.47E+OO 2.59E+01 <CL 
13 12 92004718-1 1.76E+Ol 2.74E+OO 303 0.349 9.69E+OO 2.46E+01 <CL 
14 13 92004721-1 2.00E+Ol 2.95E+OO 338 0.384 2.29E+Ol 2.32E+Ol @CL 
15 14 92004722-1 1.46E+Ol 2.58E+OO 337 0.383 -8.83E+OO 2.17E+Ol <CL 
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*~******************************************************************** 
* Sandia Radiation Sample Diagnostic Program (7715) 3-25-1993 * 
*********~*~*******************************~************************** 
Gross Beta Analysis Program Version 3.0 

930111 
SNL-7715/881 

Batch Number 
Laboratory ID 
Client 
Count Date 
Data Mode 

N. DURAND /B. BISHOP (7725/IT) 930111 
24-Mar-93 

Region of Interest 
Count Protocol 
Count Time 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

Alpha/Beta 
18-2000 
3 

·10.0 minutes 
26.50 +- 3.26 
453.7 
o. 786 
0.200 g 

Gross Beta.MDA a 2.25E+01 pCi/g 
Gross Beta CL = 1.29E+01 pCi/g 

Gross Beta Efficiency = 0.7870 - exp(-0.0317*tSIEA0.8701} 

Flag Description: 

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

.-

Analyzed by: ")_fv , . 
11 

.. .. ' ('¢,{. ·1Vh 3 Reviewed by: ~ .:?ft<t/!7 

RSDP cfient Gross Beta Activity 
si ID ID cpm Error tSIE Eff pCi/g Error · Flag 

--- ---------- --------- --------- ----- --------- --------- -----
2 01 920046.92-1 2.70E+01 3.29E+OO 300 0.776 1.45E+OO 1. 34E+Ol <CL 
3 02 ER92004694 2.93E+Ol 3.42E+OO 328 0;780 8.09E+OO 1 .• 36E+Ol ·<CL 
4 03,92004696?"1. 2.93E+01 3.42E+OO 333 0.780 8.08E+OO 1. 36E+Ol <CL 
5 04 92004698-1. 3.18E+01 3.57E+OO. 324 0,779 1.53E+Ol. 1.40E+O.l >CL 
6 05 92004700-1" 2.71E+01 3.29E+OO 336 0.780 1. 73E+OO l~34E+01 <CL 
7 06 92004702-1 2.84E+01 3.37E+OO 347 0.781 5.48E+OO 1;35E+O],. <CL 
8 07 92004704-1 3.09E+01 3.52E+OO 325 0.779 1. 27E+Oi · 1.39E+01 <CL 
9 08 92004707-1 2.37E+01 3.08E+OO 324 0.779 -8.09E+OO 1.30E.f.01 <CL 

10 09 92004 711-1 2.86E+01 3.38E+OO 326 0.779 6;07E+oo 1.36E+01 <CL 
11 10 9:2004714-1 2.93E+01 3.42E+OO 282 0.773 8.15E+OO 1.38E+01 <CL 
12 11 92004716-1 3.02E+01 3. 4BE+oo· 289 0.775 1. OSE+Ol' 1.39E+Ol . <CL 
13 12 '92004718-1 3,03E+01 3.48E+OO 303 0.777 1.10E+01 1.3BE+01 <CL 
14 13 92004721-1 2.9BE+01 3 .. 45E+OO 338 0.781 9.52E+OO 1.37E+Ol <CL 
15 14 92004722-1 3.06E+01 J.soE+oo· 337 0.780 1.18E+01 1. 38E+01 <CL 

• 



• 
**************************************************~*************~***** 
* Sandi~ Radiation Sample Diagnostic Program (77~5) 3-25..,;1993 * 
********************************************************************** 
Gross Alpha Analysis Program Version 3.0 

Batch Number 
Laboratory ID 
Client 
Count Date 
Data Mode 
Region of Interest 
Count Protocol 
count Time 
Background cpm 
Background tSIE 
Background Eff 
Sample Aliquot 

Gross Alpha MDA = 
Gross Alpha CL = 

930111 
: SNL-7715/881 

N. DURAND /B. 
24-Mar-93 
Alpha/Beta 
20-300 
3 
10.0 minutes 

: 2.10 +- 0.92 
453.7 
0.995 
0.200 g 

5.45E+OO pCi/g 
2.88E+OO pCi/g 

BISHOP (7725/IT) 930111 

Gross Alpha Efficiency = 0,9949 - exp(-0.0357*tSIEA0.9257} 

Flag Description: 

>CL 
<CL 
@CL 
@CL 

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

and 
and 
and 
and 

Result > Critical Level. 
Result < critical Level. 
Result > Critical Level .• 
Result < Critical LeveL 

Analyzed by: ·7esu . .n( ;(·~ ~1Jh Reviewed by: .~ :y4y~f.:r 
~ ;} ~ 
' 

RSDP Client Gross Alpha Activity 
S# ID ID cpm Error tSIE Eff pCi/g Error Flag 

2 01 
3 02 
4 03 
5 04 
6 05 
7 06 
8 07 
9 08 

10 09 
ll 10 
12 11 
13 12 
14 13 
15 14 

92004692-1 
ER92004694 
9200'1696-1 
92004698-1 
92004700-1 
92004702-1 
92004704-1 
92004707-1 
92004711-1 
92004714-1 
92004716-1 
92004718-1 
92004721-1 
92004722-1 

2.70E+OO 
2.80E+OO 
2.10E+OO 
2.20E+OO 
1. 80E+OO 
2.90E+OO 
2.30E+OO 
3.10E+OO 
2.90E+OO 
1. 90E+OO 
2.30E+OO 
2.90E+OO 
2.40E+OO 
3.50E+OO 

1.04E+OO 
1.06E+OO 
9.17E-01 
9. 38E-01 
8.49E:-01 
1.08E+OO 
9.59E-01 
1.11E+OO 
1.08E+OO 
8. 72E-Ol 
9.59E-01 
1.08E+OO 
9.BOE-01 
1.18E+OO 

300 
328 
333 
324 
336 
347 
325 
324 
326 
282 
289 
303 
338 
337 

0.994 
0.994 
0.994 
0.994 
0.994 
0.995 
0.994 
0.994 
0.994 
0.994 
0.994 
0.994 
0.995 
0.994 

1.36E+OO 
1.59E+:OO 
O.OOE+OO 
2 •. 27E-01 

-6.79E-01 
1.81E+:OO 
4.53E"'-Ol 
2.27E+OO 
1.81E+OO 

-4.53E-01 
4.53E-Oi 
1.s1E+oo 
6.79E:-01· 
3.~7E+OO 

·3.14E+OO 
3.17E+OO 
2.94E+OO· 
2.97E+OO 
2.83E+OO 

···3. 20E+OO 
. J.OOE+OO 
.3. 27E+OO 
3.20E+OO. 
2.87E+OO 
3.01E+OO 
3.20E+OO 
3 .-04E+OO • 
3. 39E+OO 

<~L 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
<CL 
@CL 



• 

• 

• 

~~*******~************~***•***•*•**********~****************************** 
* SNL Radiation Sample Diagnostic Program (7715)/881 18-MAR-93 .12:08:46 * 
******~********************************************~****************"****** 
N.DURAND 92004692-1 .•.-

Operator: ~/.····, '"f' (·d. Reviewed by 

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

* 
Data File : 93009501.DAT * Sample Quantity: 793.000 ·GRAM 
Acqliire Date: 18-MAR-93 11:17:43 * Efficiency File: SMARl.EFF 
Sample Date: 15-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID * 
************************************************************************** 

* 
Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4•0 
Elapsed Real Time: 3001.0 sec * Gaussian Assymetry : 10.0 % 
***************************************************~*******•************** 

Detector : DET1 
Calib Date : 13-JAN-93 10:41:56 
KeV/Channel: .5008: 
Offset : -1.4574 

* * Fit Iterations : 20. * Energy Tolerance: 2.0 KeV 
* Half Life Ratio : 8.0 
* Abundance Limit : 50.00 % 

[Summary Report -- SNL (7715) -- version L1] 

Nuclide 

U-238 
TH~234 
U-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 · 
AC-228 
TH-228 
RA-224 
PB-212 
BI-212 
TL-208 

U-235 
TH-231 
AC-227 
TH"227 

AM-241: 
AM-243 
NP-237 
TH-229. 

BE-7 
BA-133 
BI-207 
CD-109 
CE-139 
CE-144 
CM-243 

Activity 
(pCi /GRAM 

1.39E+00 
1.39E+00 
Not Detected 
5. 74E- 01 
6.50E-01 
5.91E-01 
Not Detected 

7.29E-01 
.. 7.29E-Ol 
7.29E-01 
5.55E-Ol 
Not Significant 
5.77E-Ol 
9.35E-01 
6.70E-01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete.cted 
Not Detected 

2-sigma 
Error 

5.70E-01 
5.71E-01 

7.75E-02 
8.86B-02 
7.98E-02 

l. 79E-Ol 
l. 79E-01 
1. 79E-01 
5.37E-02 

5.59E-02 
3.55E-Ol 
l.25E-Ol 

MDA 
(pCi /GRAM 

9.85E+00 

O.OOE+OO 

2.27E-01 
3.68B-01 
l.44E+00 
2.56E·01 

l.66.E·Ol 
3.99E+00 
2.32E-01 
l.lOE-01 

2.00E·01 
3.09E-02 
2.72E-02 
8.37E-01 
2.SBE-02 
2.0BE-01 
l.OBE-01 



92oo lft 7'2.-/ 
C0-57 Not Detected ------·-- 2·. 71E-02 co-sa Not Detected· ------·- 2.57E-02 C0-60 .. Not Detected· -------- 3.14E-02 CR-SI:· Not Detected -------- 2.15E-Ol CS-134·· Not Detected ....................... 2.40E-02 CS-137. Not Detected ------·- 2 .• 27E-02 EU,152 Not Detected -------- 8.11E-02 EU-154 Not Detected -------- 9.82E-02 EU-155 Not Detected -------- l.25E-01 FE-59 Not Detected -------- 5.94E-02 HG-203 Not .Detected -------- 2.49E-02 I-129 Not Detected -------- O.OOE+OO I-131 Not Detected -------- 3.21E-02 K-40· 1.09E+01 7. 39E-01 --------MN-54 Not Detected -------- 2.93E-02 MN-56 Short Half-Life -~------ --------NA-22 Not Detected --------- 2.89E-02 NA-24 Not Detected -------- 6.54E-Ol RU-106 Not Detected ---- --- -.. 1. 75E-Ol SB-124 Not Detected -------- 2.32E-02 SB-125 Not Detected -------- 6.59E-02 SN-113 Not Detected -------- 3.27E-02 SR-85 Not Detected --·----- 2.3SE-02 TA-182 Not Detected -------- l.SSE-01 TL-201 . Not Detected -------- 4.03E-Ol XE-133 Not Detected -------- ·1.18E-Ol Y-88 Not Detected -------- 2.ao8-o2 ZN-65 Not Detected -------- 6.19E-02 ZR-95 Not Detected -------- 5.09E-02 

• 



! 

• 

• 

*******~~***************~~··~*************************************•****~·· 
* SNL Radiation Sample Diagnostic Program (7715)/881 1B-MAR"93 13:01:38 • 
**************************************************************············. 
N.DURAND_92004694-1 

Operator: ~·- J'' ,•(',.._& 3/tt/Ci?, Reviewed by ~ 7/2;;;.tfj 
***********~**********~********************************•*********•******~* 

* 
Data File : 93009502.DAT * Sample Quantity: 
Acquire Date: 18-MAR-93 12:10:40 * Efficiency File: 
Sample Date: 15-MAR-93 12:00:00 * Library File: 
Sample Type: SOLID * 

774 .. 00()· GRAM 
SMARl.EFF 
RSDP.LIB 

*************************************·************************~~*********** 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec * Gaussian Assymetry : 10.0 t 
**************************************************"************************ 

Detector 
Calib Date : 
KeV/Channel: 
Offset 

DETl 
13-JAN"93 
.5008: 
-1.457.4 

10:41:56 

* 
• Fit Iterations : 
• Energy Tolerance: 
* Half Life Ratio : 
* Abundance Limit : 

20. 
2.0 KeV 
8.0 
50.00 ·t. 

*****************************~*********•~***************~**•••************ 



q ]_ 00 t{67L{- I .) 

C0-57 Not Detected -------- 2.59E-02 co.5e Not Detected -------- 2.34E-02 C0-6Q Not.Detected -------- 2.77E"02 CR-51··'' Not Detected -------- 2.01E-01 

• cs -134·: . Not Detected -------- 2.29E-02 CS-137 Not Detected -------- 2.34E-02 EU-152 Not Detected -------- 7. 74E-02 EU-154 Not Detected -------- 9.83E-02 EU-155 Not Detected -------- 1.16E-Ol · FE-59 Not Detected -------- 5.23E-02 HG-203 Not Detected -------- 2.76E-02 
I-129 Not Detected -------- O.OOE+OO I-131 Not Detected -------- 2.79E-02 K-40 J..03E+Ol 7.12E-01 --------• MN-54 Not Detected 2.51E-02 ------·-
MN-56 Short Half-Life -------- --------NA-22 ·Not Detected -------- 2.88E-02 NA-24 Not Detected -------- 6.28E-01 RU-106 Not Detected -------- 2.29E-Ol SB-124 Not Detected -------- 2.2SE-02. 
SB-125 Not Detected -----·-- 6.42E-02 
SN-113 Not Detected - .. -.---- ... 2.94E-02 SR-85 Not Detected ------- ... 2.00E-02 TA-182 Not Detected -------- ·l.77E-01 
TL-201 Not Detected -------- 4.19E-Ol 
XE"133 Not Detected -------- 1 •. 09.E-01 Y-88 Not Detected -------- 2.90E-02 ZN-65 Not Detected -------- 5.36E-02 
ZR-95 Not Detected -------- 4;50E-02 

•, 



• 

• 

• 

*~***•********~*****~**~·~··~··~···~******~***~****~*•********~······*~*** 
* SNL Radiation Sample Diagnostic Program (7715)/881 18-MAR-93 .13:54:44 * 
•••******************~**************************************************** 
N.DURAND_92004696·1 

Operator: ~/... rr >U 5 Ar /:,3 Reviewed by # . 7/'7 2/tt; 7 .. 

************************************************************************** 
* Data File : 93009503.DAT * Sample Quantity: 753;000 GRAM 

Acquire Date: 18-MAR-93 13:03:33 * Efficiency File: SMAR1.8FF 
Sample Date: 15-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample· Type: SOLID * . 
************************************************************************** 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0. sec * Peak Search Sensitivity: -4.0 
Elapsed Real Time: 3000 ~-o sec * Gaussian Assymetry : l.O. 0 t 
************************************************************************** 

* Detector DET1 * Fit Iterations .. ··: 20. 
Calib Dat.e : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
KeV/Channel: .5008: * Half Life Ratio : 8.0 
Offset -1.4574 * Abundance Limit : 50.00 t 
-~**********;***********************•***************************~***~**•*~~ 

[Summary Report SNL ( 771.5) -- version 1.1] 

Activity 2-sigma MDA 
Nuclide (pCi /GRAM Error (pCi /GRAM 
.. -.. -- ... -------------- ----------- --------------U-238 Not Detected -------- 5.45E·01 
TH-234 Not Detected -------- 5.46E·Ol 
U-234 Not Detected -------- 9.04E+00 
RA·226 4.20E-01 9.03E-02 --------
PB-214 4.68E-01 8.94E-02 --------
BI-214 4.33E-01 9.30E·02 --------
PB-210 Not Detected -·------ O.OOE+OO 

TH-232 5.43E-01 1. 64E- 01 --------
RA-228 5.43E·01 .1. 64E- 01 --------
AC-228 5.43E-01 1. 64E· 01 --------
TH-228 5.77E-Ol 5.66E-02 --------
RA·224 6.38E-01 6.41E-01 --------
PB·212 6.00E-01 5.89E-02 -- ----- ... -
BI·212 6.37E-01 4.58E-01 --------
TL-208 4.16E·Ol 9.01E-02 --------
U-235 Not Detected -------· 2.17E-01 
TH-231 5.55E-01 3.50E-01 ---·..;. ......... 
AC-227 Not Detected ................... 1.43E+00 
TH·227 Not Detected -------- 2.48E-01 

AM-241 Not Detected -------- 1. 60E·01 
AM-243 Not Detected ---·---- 3.84E+00 
NP-237 Not Detected -------- 2.29E-01 
TH-229 Not Detected -------- 1.078-01 

BE-7 Not Detected --·----- 2.06E-01 
BA-133 Not Detected -------- 3.03E·02 
BI-207 Not De.tected -------- 2.82E-02 
CD-109 Not Detected -------- 8.00E-01 
CB·139 Not Detected -------- 2.358-02 
CE·144 Not Detected -·------ 1.94E-01 
rn-243 NOt Detected ---·---- 1.04E-01 



Ciloo '~' Yb _, 
C0-57 Not Detected -------- 2.4SE-02 
C0-58 Not Detected ---·--~- 2.29E-02 
C0-60 •.. Not Dete.cted -------- 2.76E-02 

• 
CR-51 ':"~- Not Detected -------- 2.~1E-01 
CS-134 :, Not Detected --·----- 2.09E-02 
CS-137. Not Detected -------- 2.558-02 
EU-152 Not Detected -------- 7.33E-02 
EU-154 Not Detected -------- 1.08E-01 
EU-155 Not Detected -------- 1.19E-01 
FE-59 Not Detected -------- 4.55E-02 
HG-203 Not Detected ---·----- 2.83E-02 
I-129 Not Detected -------- O.OOE+OO 
I-131 Not Detected ..................... 3.15E-02 
K-40 i.OOE+Ol 7 .24E~-o1 --------• MN,54 Not Detected 2.88E-02 --------
MN-56 Short Half-Life -------- . __ ... _____ 
NA-22 Not Detected -------- 2.518-02 
NA-24 Not Detected -------- 5. 65E-01 
RU-106 Not Detected -------- 1. 76E- 01 
SB-124 Not Detected 

___ .. ____ 
2.18E-02-

SB-125 Not Detected -------- 6. 71E-02 
SN-113 Not Detected -------- 2.99E-02 
SR-85 Not Detected ...................... 2.20E-02 
'I'A-182 Not Detected -------- 1.68E-01 
TL-201 Not Detected -------- 4.07E-01 
XE-133 Not Detected -------- 1.06E-n 
Y-88. Not Detected -·------ 3.23E-02 
ZN-6S Not Detected -------- 6.32E-02 
ZR-9S Not Detected -------- 4.758-02 



• 

• 

• 

*********•*~************************************************************** 
* SNL Radiation Sample Diagnostic Program (7715)/881 .18-MAR-93 14:47:38 * 
***********~***********************************•************************** 
N.DURAND_92004698-1 

Operator: carl ''f' j C<i 3d!h3 Reviewed by ;;22 "?/2-"2./f y 

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

Data File : 93009504.DAT * Sample Quantity: 
Acquire Date: 18-MAR-93 13:56:39 * Efficiency File: 

820.000 GRAM 
SMARl.EFF 
RSDP.LIQ Sample Date: 15-MAR-93 12:00:00 * Library File: 

Sample Type: SOLID * 
*********************-***************************~*******~****************• 

* 
Preset: Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec *Gaussian Assymetry : 10.0 \ 
******~*******************************************•****"*~***************** 

* Detector DET1 * Fit Iterations :. 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
ReV/Channel: .5008: * Half Life Ratio : 8.0 
Offset -1.4574 * Abundance Limit : 50.00 t 

. ***********;****~**~~****~***~*·*~***~******.~**•*~******•*****•***~+****** 

[Summary Report SNL (7715) -- version 1.1] -
Activity 2-sigma MDA 

Nuclide (pCi /GRAM Error {pCi /GRAM ) 
------- -------------- ----------- ---·-----------
U-238 Not Detected -------- 5.578-01 
TH-234 Not Detected -------- 5.598-01 
U-234 Not Detected -------- 9.098+00 
RA-226 4.18E-01 7 .96E-02 --------
PB-214 5 .. 44E-01 9.06E-02 --------
BI-.214 4.31E-01 8.20E-02 --------
PB-210 Not Detected ..................... O.OOE+OO 

TH-232 6.15E-01 1.19E- 01 ·--------
RA-228 6.15E-01 1.19E- 01 -----·---
AC-228 6.15E-01 1.19E-01 ----a.---
TH-228 5.57E-01 4.78E-02 --------
RA-224 7.23E-01 6.20E-01 ------ ....... 
PB-212 5.79E-01 4.97E-02 --------
BI-212 Not Detected ....................... 4.09E-Ol 
TL-208 S.19E-01 9.75E-02 --------
U-235 Not Detected ................... 2.18E-01 
TH-231 Not Detected -------- 3.53E-01 
AC-227 Not Detected -------· 1.42E+00 
TH-227 Not Detected ..................... 2.54E-01 

AM-241 Not Detected -------- 1. 66E- 01 
AM-243 Not Detected -------- 3.76E+00 
NP-237 Not Detected -------- 2.28E•Ol 
TH-229 Not Detected -------- 1.05E-01 

BB-7 Not Detected -------- 1. 67E- 01 
BA-133 Not Detected -------- 2.77E-02 
BI-207 Not Detected -------· 2.54E-02 
CD-109 Not Detected -------- 7.71E-01 
CE-139 Not Detected -------- 2.408-02 
CE-144 Not Detected -------- 1.88E-01 
CM-243 Not Detected -------- l.OOE-01 

• 

• 



• 
• 

• 

C0-57 
C0-58 
C0-60,,' 
CR-si:·.-
CS-134:.· 
CS-137 
EU-152 
EU-154 
EU-155 
FE-59 
HG-203 
I-129 
I-131 
K"40 
MN-54 
·MN-56 
NA-22 
NA-24 
RU-106 
SB-124 
SB-125 
SN-U3 
SR-85 
TA-182 
TL-201 
XE-133 
Y-88 · 
ZN-65 
ZR-95 

I 
/ 

Not Detected -------- 2.5~E-02 
Not. Detected -------- 2.05E-02 
Not Detected· -------- 3.~7E-02 
Not Detected -------- 1.96E-01 
Not Detected ·------- 1.89E-02 
Not Detected -------- 2.2l.E-02 
Not Detected ...................... 7.51E-02 
Not Detected -------- 9. 72E-02 
Not Detected ---- ............ l.lSE-01 
Not Detected -------- 4.75E-02 
Not Detected -------- 2.55E-02 
Not Detected -------- O.OOE+OO 
Not Detected ...................... 2.83E-02 
9.71E+oo 6.84E-01 --·-----
Not Detected -------- 2.46E-02 
Short Half-Life -------- --------
Not Detected -------- 2.35E·02 
Not Detected ..................... 4.4lE-Ol 
Not Detected -------- 1.99E-oi 
Not Detected -------· 1.91E-02 
Not Detected ......... - - --- .. 6.a2E:.o2 
Not Detected -------- 3.i5E-02 
Not Detected -------- 2.02E-02 
Not Detected -------- ~.89E-Ol 
Not Detected ------·- 3.92E·O~ 
Not.Detected· -------- 1.17E'-01 
Not Detected --------·, 2.62E-02 
Not Detected. -------- 5.34E·02 
Not Detected ----·--- 4.13E-02 



• 

• 

****~*****~**********~~~*~*******************~*****~~···~*~*******~***~*** 
* SNL Radiation Sample Diagnostic Program (7715}/881 _ 18-MAR'-·93 15:40:.31 • 
************************************************************************** 

:N.DURAND 92004700-1 

~~J..I..f'"-"-"-dZ:>.L--.LSilt:.IL.I.,;~'->-- Reviewed ·by ~ _ 7/22./? :1 _ 

********~*~********************************~****~·************ 

Opera tori 

* 
Data File : 93009505.DAT *Sample Quantity: 71LOOO_ GRAM 
Acquire Date: 18-MAR-93 14:49:33 * Efficiency File: SMAR1.EFF 
Sample Date: 15-MAR-93 12:00:00 * Library File: R$DP.LIB · 
Sample Type-: SOLID * _ . _ . 
************************************************************************** 

* 
Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0. sec .-Peak Search Sensitivity.: 4.0 
Elapsed Real Time: 3000.0 sec * Gaussian Assymetry · : 10.0 t 
************************************************************************** 

Detector 
Calib Date : 
ReV/Channel: 
Offset 

DET1 
13-JAN-93 
.5008: 
-1.4574 

10:41:56 

* * Fit Iterations : 
* Energy Tolerance: 
* Half Life Ratio : 
• Abundance Limit : 

.20~ 
2.0 KeV 
8 ;0 -
5o.o·o t 

********************************************************~****.********~*** 

[Summary Report -- SNL (7715) --

Nuclide 

U-238 
TH-234 
U-234 
RA-226 
PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
AC-228 
TH-228 
RA-224 
PB-212 
BI~212 
TL-208 

U-235 
TH-231 
AC-227 
TH-227 

AM-241 
AM·243 
NP-237 
TH-229 

BE-7 
BA-133 
BI-207 
CD-109 
CE-139 
CE-144 
CM-243 

Activity 
(pCi /GRAM ) 

Not Detected 
Not Detected 
Not Detected 
3.27E-01 
3.98E-01 
3.37E-01 
Not Detected 

5.1SE-01 
5.15E-Ol 
5.15E-Ol 
5_. 79E-O_l 
8.15E-Ol 
6.02E-Ol 
Not Detected 
4.22E-Ol 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

Not Detected 
Not Detected 
Not Detected 
Not Detected 

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

2-eigma 
Error 

6.77E-02 
9.53E-02 
6.97E-02 

1.27E-01 
1.27E-01 
1.27E.-01 
5.S6E-02 
6.SBE-01 
6.o9E-02 

1.16E--01 

version 1.1L 

MDA 
(pCi /GRAM ) 

5.82E-01 
5.84E-01 
9.56E+00 

O.OOE+OO 
.;. ______ _ 

5.29E-01 

2.16E-01 
3.70E-01 
1.47E+00 
2.73E-01 

L66E-01 
3.97E+OO 
2.24E-01 
l.OBE-01 

1.82E-01 
2.95E-02 
2.74E-02 
8.33E-Ol 
2.65E-02 
1.9SE-01 
1.10E-01 

• 



C[;J..OO '-77 oo-( 

C0-57 Not Detected -------- 2.51E-02 C0-58 Not Detected -------- 2".67E-02 
C0-60 .. Not Detected· -------- 4.03E-02 cR-s:r. Not Detected -------- 2.14E-Ol. 
CS-134· Not Detected -------- 2.03E-02 
CS-137 Not Detected ----- ... -- 2.39E-02 
EU-152 Not Detected --------- 7.50E-02 
EU-154 Not Detected ---·---- 1.02E-01 
EU-155 Not Detected --------- 1.19E-01 FE-59 Not Detected -------- S.OBE-02 . HG-203 Not. Dete.cted -------- 2. 73E-02 I-129 Not· Detected ................... ..;. O.OOE+OO I-131 Not Detected -------- 3.32E-02 
K-40 1. OlE+Ol 7.95E-Ol --------~ 

MN-54 Not Detected 2.73E-02 --------
.! MN-56 Short Half-Life -------- --------NA-22 Not Detected -·------ 3.08E-02 NA-24 Not Detected --- -- ---- 7. 72E-Ol RU-106 Not Detected --------- 2.07E~Ol 

SB-124 Not Detected -------- 2.27E-02 SB-125 Not Detected -·------ 7.27E-02 SN-113 Not Detected --------- 3.l9E-02 SR-85 Not Detected --~-----. 2.l7E-02 TA-182 Not Detected -------- 2.2lE-Ol 
TL-201 Not Detected ----_ ........... 4.41E-Ol XE-133 Not· Detected -------- l..23E-Ol Y-88 Not Detected ---·---- 3.26E-02 ZN-65 Not Detected -------- 5. 84E.·02 ZR-95. Not Detected -------- 4.63E-Q-2 

• 
-· 



• 

• 

~·~~*~·~~~****************~**************~*********~****~·······~********* 
.. SNL Radiation Sample Diagnostic Program (7715)/881- :18-MAR-93 15:52:58 * 
*•*******************~*****~******************~****~*****•*************~*• 
LAB_CONTROL_SAMPLE_(OG134) : 

Operator: Reviewed by ;Z2:- J/)2-/'17 
********** ***********~********~~*********************~******•***.******* 

* Data File : 93009515.DAT * Sam~le Quantity: 
Acquire Date: 18-MAR-93 15:42:26 * Eff~ciency File: 

500.000 ML 
WMAR1.EFF 
RSDP.LIB Sample Date: 01-NOV-90 05:00:00 * Library File: 

Sample Type: LIQUID * 
~ ................................................................................................................................................ .. 

* 
Preset Live Time: 600.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live_ Time: 600.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real- Time: 606.0 sec * Gaussian Assymetry : 10.0 \ . _ 
***************************~*************************************~******** 

* 
Detector : DET1 * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 .. Energy Tolerance: 2.0 KeV 
KeV/Channel: .5008: * Half Life Ratio : 8.0 
Offset : -1.4574 * Abundance Limit : 50.00 \ 
................................................ ~******* .. ****************************************~ 

[Summary· Report -- SNL (7715) --

Nuclide 

U-238 
TH·234 
U-234 
RA-226 
PB-214 
BI·214 
PB-210 

TH-232 
RA-228 
AC-228' 
TH-228 
RA-224 
PB-2.12 
BI-212 
TL-208 

U-235 
TH-231 
AC-227 
TH-227 

AM-241 
AM-243 
NP-237 
TH-229 

BE-7 
BA-133 
BI-207 
CD-109 
CE-139 
CE-144 
CM-243 

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 

1. 76E+02 
Not Detected 
Not Detected 
Not Detected 

Short Half-Life 
Not Detected 
Not Dete-cted 

· 6. 75E+02 
3.51E+01 
Not Detected 
Not Detected 

2-sigma 
Error 

3.43E+00 

4.67E+Ol 
2.42E+01 

version 1.1] 

MDA 
(pCi /ML 

S.02E+OO 
5. 04E+00 
1 .• 75E+02 
7.86E-Ol 
1.00E+OO 
8.09E-Ol 
O.OOE+OO 

2.77E+00 
2.77E+00 
2.77E+00 
1.84E+00 
2.13E+Ol 
1.91E+OO 
l.47E+01 
2.95E+00 

2.90E+00 
4.288+00 
2.22E+Ol 
3.36E+00 

5.07E+Ol 
3.96E+00 
l.40E+00 

6.60E-Ol 
4.00E-01 

2.15E+01 
1. 38E+00 



C0-57 2.56E+01 3.15E+00 
___ ,. ____ 

C0-58. Short Half-Life ----·--- --------
CO- 60.~ 1. 39E+02 2.56E+00 --------CR-51·. Short Half-Life -------- --------
CS-134 Not Detected -------- 8.38E-Ol. 
CS-137 1.29E+02 1.88E+00 --·-----
EU~152 Not Detected ........................ 1.62E+OO 
EU-154 Not Detected -------- 2.45E+OO 
EU-155 Not Detected ...................... 2.06E+OO 
FE-59 Short Half-Life ------~-- --------
HG-203 Short Half-Life -------- --------
I-129 Not Detected -------- O.OOE+OO 
I-131 Short Half-Life -----·-- --------
K-40 Not Detected -------- 2.15E+OO • MN-54 Not Detected -------- 3.95E+OO 
MN-56 Short Half-Life -------- . --------
NA-22 Not Detected -------· 5.90E-01 
NA-24 Short Half-Life -------- --------RU-106 Not Detected -----·-- 2 .. 07E+Ol 
SB-124 Short Half-Life -------- --------
SB-125 Not Detected .................... 2.58E+OO 
SN-113 Not Detected -- -·---- .. 1.17E+02 
SR-85 Short Half-Life -------- --------
TA-182 Not Detected -------- 5.40E+02 
TL-201 Short Half-Life -------- --------XE-133 Short Half-Life -------- "''!"'·------
Y-88 Short Half-Life -------- --------ZN-65 Not Detected -------- 1.59E+Ol 
ZR-95 Short Half-Life -------- -·-------



e· 

[Lab Control Sample Report 

Source ID : .CG-134 

-- SNL (7715) --

Source Type : Mixed Gamma 
Source Date : November 1, 1990 

Known Observed 
Nuclide (pCi/mL) (pCi/rnL) %Recovery 
------- -------- -------- .......................... 

AM-241 173 176 101.4 
C0-60 156 139 88.8 
CS-137 138 129 93.2 

Lower 
Limit 

-------
80.0 
80.0 
80.0 . 

version 1.0] 

Unper 
L1J:nit 

120 .• 0 
120.0 
120.0 

Status 

Pass 
Pass 
J!ass 

• 



[Quality Cotrol Report Program (SNL 7715) ver 1. 0] 

Quality Control Data for Efficiency Check 
Thi1:1. QC follows the observed counts· per second (cps) for a selected line. 

AM-241 CS-137 C0-60 C0-60 
Date (60 KeV) (662 KeV) (1173 KeV) (1332 KeV} 

-------- ---------- ---------- ---------- ----------02/23/93 51.30 109.00 76.60 68.20 
02/24/93 51.60 111.40 83 ... 30 75.00 
03/03/93 52.20. 110.50 82.50 74.30 
03/04/93 52.20 111.50 81.90 74.10 
03/05/93 52.40 111.50 82.40 74.00 
03/08/93 52.30 111.50 81.90 73.40 

• 03/09/93 52.90 111.50 82.60 74.20 
03/10/93 52.50 110.50 82.30 74.50 
03/11/93 52.60 111.60 82.30 73.60 
03/12/93 53.40 111.60 83.30 74.50 
03/15/93 52.30 109.60 83.20 74.60 
03/16/93 51.30 110 .• 60 82;90 74.30 
03/17/93 53 .. 20 110.60 83.60 74.10 
03/18/93 52.50 111.60 82.10 - 74.10 -------- ---------- ---------- ---------- ----- -~·-- .. 
Average 52.34 110.93 82.21 73.78 ----·--- ·--------- ---------- ---------- ----------3-S STD l. 87 2.49 5.11 4.96 -------- ---------- -- - ·-- - ... --- ---------- ----------

%3-S STD 3.57 2.24 6.22 6.73 ------·- ---------- ---------- ----------· --- -- ---- -

·. 



• 
• 

• 

• 

[Quality Ccitrol Report Program (SNL 7715) ver 1.0] 

Quality Control Data for Energy Calibration Check 
This QC follows the observed position (channel number} for a selected line . 

Date 

02/23/93 
02/24/93 
03/03/93 
03/04/93 
03/05/93 
03/08/93 
03/09/93 
03/10/93 
03/11/93 
03/12/93 
03/15/93 
03/16/93 
03/17/93 
03/18/93 

AM-241 
(60 KeV) 

12-0.63 
120.32 
120.41 
120~45 
120.46 
120.46 
120.30 
120.41 
120.36 
120.19 
120.10 
120.06 
120.05 
120.40 

CS-1.37 
(662 KeV) 

1323.64 
1322.94 
1324.37 
1324.16 
1324.11 
1323.95 
1323.20 
1323.90 
1323.55 
1323.15 
1323;23 
1323.20 
1323.24 
1323.89 

C0-60 C0-60 
( 1173 KeV) (1.332 KeV) 

2345.45 
2344.71 
2346.92 
2346.51 
2346.24 
2346.05 
2345.18 
2346.11 
2345.55 
2345.23 
2345.40 
2345.37 
2345.41 
2346.08 

2663.63 
2662,87 
2665.34 
2664~89 
2664.53 
26_64. 31 
2663.42 
2664.40 
2663.76 
2663.51 
2663.69 
2663.66 
2663.71 
2664.37_ 

Average 120.33 1323.61 2345.73 2664.01 
-------- ---------- ----------- ---------- -------~--
3-S STD 0 . 51 ·1 . 3 6 1. B 0 1. 9 7 

%3-S STD 0.43 0.10 0.08 0:07 

• 

• 



[Quality Cotrol Report Program (SNL 7715) ver 1. OJ 
,, 

• 
QualH:y Control Data for FWHM Check 
This Q.c follows the observed FWHM: {KeV) for a selected line. 

AM-241 CS-137 C0-60 C0-60 
Date (60 KeV) (662 KeV) (1173 KeV) (1332 KeV} 

-------- -.. -- ...... - .. - -· ---------- ----·---·- ----------
02/23/93 1.22 1.63 1. 94 2.00 
02/24/93 1.·10 1.48 1.74 1.88 
03/03/93 1.24 1.61 1.87 1.96 
03/04/93 1.19 1.58 1.88 1.97 .. 03/05/93 1.32 1.66 1.98 2.08 
03/08/93 1.31 1. 66 1. 94 2-.06 
03/09/93 1.12 1.50 1.78 1.87 
03/10/93 1.22 1.60 1.85 1.98 
03/11/93 1.17 1.54 1.85 1.92 
03/12/93 1.12 1.47 1.80 1. 88 
03/15/93 1.05 1.49 1.81 1.89 
03/16/93 1.05 1.48 1.83 1.90 
03/17/93 1.07 1.49 1.81 1.87 
03/18/93 1.25 1.61 1.90 2.01 -------- --·------- -------·-- -·-------· ----------
Av~rage 1.17- 1. 5.6 1.86 1.95 -------- ... -.. -- -- --.. ---------- -.. --- ..... -.-- -----------3-S STD 0.27 0.21 0.20 0.21 -------- ---------- ---------- ---------- ----------

%3-S STD 23.23 i3.78 10.94 10.98 -------- ---------- .................... ----------- ----------

• 



• 

• 

• 

~***~********~*********************~************************************** 
* SNL Radiation Sample Diagnostic Program (7715}/881 B-MAR-93 16:06:06 * 
*************·**********************************~~************************* 
N.DURAND 92004702-1 

Operator: 1f<''("JC,&, 3,t.;;>/9..3 Reviewed by ;2;2 7/i '2-j'i.:? . . · 

**********~**************************~*********************************** 
* . 

Data File : 93009506 .DAT * Sample Quantity: 837 .• 000 GRAM 
Acquire Date: 19-MAR-93 15:15:11 * Efficiency File: SMARl.EFF 
Sample Date: 16-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID . * . . . , 
************************************************************************** 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8. KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 . 
Elapsed Real Time: 3000.0 sec * Gaussian Assymetry : l.O.o·t 
* .... '* * * * .. * .. * * .. * .... * .... * .,. * * .. * .... * ... '* .. * * * .. * * ... * .. * --· * ....... * * * * *,. * * '* * * * * * .. '* ·-··· *. * * * * '* * 

* 
Detector : DETl * Fit Iterations : 20. 
Calib Date: 13-JAN-93 10:41:56 *Energy Tolerance: 2.0 KeV 
KeV/~b;;u~neJ: .5008: *Half Life Ratio: 8.0 
Offs~t:j'l t}t•:i,-1.4574 *Abundance Limit: 50.00% · · 
* **(f\' ~t' t ~*r**,.;. .. ,, *· * * * * * •·• * ** * * * ** * * * * ** * * ** * * *.,. * * ,..,.. ** * * * * *** ************ *** !j . f 1' ' .. J : ' . . 

L n r_", ·t · 
[Sunnnary Report -- SNL (7715) · -- version 1.1] 

Activity 2-sigma MDA 
Nuclide (pCi /GRAM Error (pCi /GRAM 
------- -------------- ----------- --------------U-238 1.40E+OO 6.08E-01 --- -·----
TH-234 L41E+00 6.09E-01 ---------
U-234 Not Detected -------- 8.66E+OO 
RA-226 3.85E-01 7.02E-02 --------
PB-214 4.86E·01 8.13E-02 --------

·BI-214 3.97E-01 7.22E-02 --------
PB-210 2.93E+00 3.24E+00 --------
TH-232 5.20E·01 1.40E-01 --------
RA-228 5.20E-01 1.40E-01 --------
AC-228 5.20E-01 1.40E-01 --------
TH·228 4.94E·01 4.81E-02 --------
RA-224 Not Detected -------- 7.29E-Ol. 
PB-212 5 .14E-01 S.OOE-02 --------
BI·212 Not Detected -------- 4.64E-OJ. 
TL-208 4.00E-01 9.95E-02 --------
U-235 Not Detected -------- 2.16E-01 
TH-231 Not Detected -------- 3.37E-Ol. 
AC-227 Not Detected -------- J..39E+00 
TH-227 Not Detected -------- 2.14E-01 

AM-241 Not Detected --------- 1.45B-Ol. 
AM-243 Not Detected -------- 3.76E+OO 
NP-237 Not Detected ·------- 2.14E-OJ. 
TH-229 Not Detected -------- 9.91E-02 

BE-7 Not Detected -------- 1. 86E- 01 
BA-133 Not Detected -------- 2. 73E-02 
BI-207 Not Detected ...................... 2.44E-02 
CD-109 Not Detected -------- 7.52E-Ol. 
CE-139 Not Detected -------- 2.42E-02 
CE-144 Not Detected ------·- l..86E-Ol. 
CM-243 Not Detected ...................... 9.78E-02 

I. i_~- .j: i:i • 



f20D L(IDl-/ 

C0-57 Not Detected -------· 2.33E-02 co-sa Not Significant -------- --------
C.0~60, Not Detected .. ...................... 3 .04E- 02 
CR- SI: ·'.~. Not Detected .. -- --- -·- 1.90E-01 

• CS-134:. Not Detected -----·--- 2.06E-02 
CS-13'i Not Delected ---·---- 2.43E-02 
EU-152 Not Detected -------- 6.96E-02 
EU~154 Not Detected -------- l.03E-Ol 
EUc155 Not Detected -------- l.l3E~01 
FE-59 Not Detected - .. -..... -....... 5.20E-02 

· HG-203 Not Detected -------- 2.40E-02 
I-129 Not Detected -------- 0. OOE+OO .. 
I-131 Not Detected -------- 2.92E-02 
K-40 l.l2E+Ol. ?.35E-01 --------• MN-54 Not Detected -------- 2 .SSE-.02 

.. MN-56 Short Half-Life 
_______ .. 

--------NA-22 2.8'7E-02 · 2; llE-0.2 ~-------NA-24 Not Detected -------- 6.49E-01 
RU-106 Not Detected -------- 1.88E-01 
SB-124 Not Detected ........................ 1.98·E-02 
SB-125 Not Detected -------- 5. 83E·-02 
SN-113 Not Detected ~---·--- 2.80E-02 
SR-85 Not Detected -----·-- 1.99E-02 
TA-182 Not Detected -------- 1.66E-01 
TL-201 Not Detected ...................... 3.91E-Ol 
XE-133 Not Detected· --------. l.17E-01 
Y-88 Not Detected -------- 2 .60E-02 · 
ZN-65 Not Detected -------- 5.10E-02 
ZR-95 Not Detected 

........ _____ 
4.6?E-02 

• 



• 
• 

.-

• 

**~~~·-*~~···•***~********~*******~*************************~·**~****•***** 
* SNL Radi!ition Sample Diagnostic Program (7715)/881 19-MAR-93 16:59:13 '* 
***************************~*******************~'**********************•*** 
N.DURAND_92004704-1 

Operator: Reviewed by 

********** *********~*******************************'**~~~**********~~~*** .. 
Data File : 93009507.DAT * Sam~le Quantity: 807;000 GRAM 
Acquire Date: 19-MAR-93 16:08:01 * Eff1ciency File: SMARl.BFF 
Sample Date: 16-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID '* . . . 
****************************************************~***************~*·~·· 

* Preset Live Time: 3000.0 sec * FWHM at 1332.KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec *Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec * Gaussian Assymetry · : 10.0 % 
****************************************************************•********* 

* 
Detector : DET1 * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 
KeV/Channel: .5008: 

* Energy Tolerance: 2.0 KeV 
* Half Life Ratio : a.o 

Offset : -1.4574 * Abundance Limit : 50.00 % 
**********************************************************************~*** 

[Summary Report -- SNL ( 7715) -- version 1.1) 

Activity 2-sigma MDA 
Nuclide· (pCi /GRAM Error (pCi /GRAM ) 
.................... --·----------- ----------- --------------U-238 9 .. 63E-01 5.16E-01 --------
TH-234 9.65E-01 5.17E-01 --------
U-234 Not Detected -------- 9.30E+00 
RA-226 3.73E-01 7.53E-02 ....................... 
PB-214 S.22E-01 B.33E-02 --------
BI-214 3.84E-01 7.76E-02 --------
PB-210 Not Detected -------- O.OOE+OO 

TH-232 5.19E-01 l-41E-01 --------
RA-228 5.19E-01 L41E-01 --------
AC-228 S.l9E-Ol. 1.41E-Ol. --------
TH-228 4.30E-01 6.38E-02 --------
RA- 224 Not Detected -------- 7.37E-01· 
PB-212 4.47E-Ol. 6 .63E-02 --------
BI-212 Not Detected -------- 3.98E-Ol 
TL-208 4.62E-01 9.69E-02 ------·-
U-235 Not Detected -------- 2 .14E-01 
TH-231 Not Detected -------- 3.37E-01 
AC-227 Not Detected -----·-- 1.29E+OO 
TH-227 Not Detected -------- 2.1SE-01 

AM-241 Not Detected -------- 1.54E-01 
AM-243 Not Detected ----·--- 3.88E+00 
NP-237 Not Detected -------- 2.19E-Ol 
TH-229 Not Detected -------- 9.8SE-02 

BE-7 Not Detected -------- 1.86B-01 
BA·133 Not Detected -------- 2.82B-02 
BI-207 Not Significant -------- --------
CD-109 Not Detected -------- 7.84E-01 
CE-139 Not Detected -------- 2.26E-02 
CE-144 Not Detected -------- 1.89E-01 
CM-243 Not Detected -------- 9.42E-02 

···:: 

• 



C0-57 Not Detected -------- 2.47E-02 
CO" 58 . Not Detected --·----- 2, 05E- 02. 
C0-60.:' Not Detected· ----·--- 2.69E-02 
CR-51· Not Detected -------- 1.98E-01 '• 

Not Detected l..92E-02 CS-134 --------
CS-137 Not Detected -------- 2.13E-02 
EU-152 Not Detected -------- 7.40E-02 
EU-154 Not Detected -------- 1.10E-01 
EU-155 Not Detected -- .. - --.-- l.llE-01 
FE-59 Not Detected -------- 4.83E-02 
HG-203 Not Detected -------- 2-68Ec02. 
I-129 Not Detected· -·------ O.OOE-tOO· 
I-131 Not Detected --··----- 2.79E-02. 
K-40 8.07E-t00 6.38E-01 -------- ... ~ 

MN-54 Not Detected 2.50E-02 --------
MN-56 Short Half-Life -------- --------NA-22 Not Detected -----·-- 2.89E-02 
NA-24 Not Detected -------- 7 .23E-01. 
RU-106 Not Detected 

_______ ... 

1.80E-Ol.. 
SB-124 · Not Detected .. -------- 2.02E-02 
SB-125 Not Detected -------- 5.86E-02 
SN:113 Not Detected ...... -........... 2.79E-02 
SR-85 ·Not Detected -------··· 2.1BE-02 
TA-182 Not Detected -------- 1. 62E.- Ol. 
TL-201 Not Detected -------- 3.93E-01 
XE-133 Not Detected ·------~ 1.12E-01 

.Y-88 Not Detected -------- 2.87E-02 
ZN-65 Not Detected -------- 5.SOE-02 
ZR-95 Not Detected -------- 4.40E-02 

• 



• 

• 

• 

**********~*~*~*********************************~**"**********•************ 
* SNL Radiation Sample Diagnostic Program (7715)/881 · 19-MAR-93 1'7:52:10 * 
~~*******~**•*******~*~************~***********************************•** 
N.DURAND_92004707-1 

Operator: : . ..3 ~,;;/tt Reviewed by ~ · Jjzy'f7. . 
********** ~************************************************************** 

* 
Data File : 9300950B.DAT * Sam~le Quantity: 
Acquire Date: 19-MAR-93 17:01:07 * Eff.J.ciency File: 

881.000 GRAM 
SMAR1.BFF 
RSDP.LIB Sample Date: 16-MAR-93 12:00:00 * Library Fil.e: 

Sample Type: SOLID * 
* * * 1l *,. .. *'* * '** .. * ** ** * * .. * * .... * ** * .. * *'* ** ** * * * * .. * * * * * ** ..... * ** *** **·'*'**'*"* ** * *'** ***"* 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3001.0 sec * Gaussian Assymetry · : 10.0 t 
**********~*******~*************************•****~*******·***************** 

* * Fit Iterations· : 20c, Detector 
Calib Date : 

DET1 
13-JAN-93 
.5008: 
-1.4574 

10:41:56 * Energy Tolerance:. 2. 0 KeV 
*Half Life Ratio :·8.0 KeV/Channel: 

Offset * Abundance Limit : 50; 00 \'· 

[Summary Report ~-- SNL (7715) -- version l..l.) 

Activity 2-sigma MDA 
Nuclide (pCi /GRAM Error (pCi /GRAM 
-·----- -------------- ----------- ------------·-
U-238 9.78E-Ol 3 .96E-01 --- -·----
TH-234 9.80E-01 3.97E-Ol. --------
U-234 Not Detected -------- 9.21E+00 
RA-226 4.84E-01 6.88E-02 --------
PB-2H 6.02E-Ol 7 .llE-02 

.., _______ 
BI-214 4.98E-01 7.09E-02 ----·---
PB-210 Not Detected ··------ 0;00E+00 

TH-232 7.36E·Ol. 1.33E-01 --------
RA·228 7.36E-Ol 1.33E-01 ........................ 
AC-228 7.36E-Ol l. 33E- 01. --------
TH-228 5.95E-01 4.85E-02 ------~-
RA-224 1.05E-t-OO 7.94E-01 --------
PB-212 6.19E-01 S.OSE-02 --------
BI-212 8.61E-01 4.11E-01 --------
TL-208 5.43E-01 1.02E-01 ·-------
U-235 Not Detected -------- 2.16E-Ol 
TH-231 Not Detected -------- 3.68E-01 
AC-227 Not Detected -------- 1.39E+00 
TH-227 Not Detected -------- 2.23E·01 

AM.-241 Not Detected -------- 1.64E-01 
AM-243 Not Detected -------- 3.70E+00 
NP-237 Not Detected -------- 2.25E-Ol 
TH-229 Not Detected ---·---- 1. 02E- Ol 

BE-'7 Not Detected -------- 1.73E-Ol 
BA-133 Not Detected ....................... 2.75E-02 
BI-207 Not Detected -------- 2.37E-02 
CD-109 Not Detected ...................... 8.37E-Ol. 
CE-139 Not Detected -------- 2. 53E1- 02 
CE-144 Not Detected -·------ 1.95E-Ol 
CM-243 Not Detected -------- l.02E-01 

• 



q~ov 4"707 -\ 

C0-57 Not Detected -------- 2.45B-02 
C0-58 Not petected. ----·--- 2.278-02 
C0-6Q,/ Not Detected· ---·---- 2.898-02 
CR-51· .· Not Detected ------·- 2.028~01 

• CS-134:: Not Detected -------- 2.038-02 
CS-137. Not Detected -------- 2.298-02 
EU-152 Not Detected ------·- 7.31E-02 
EU-154 Not Detected -------- 1.048-01 
EU-155 Not Detected -------- 1.198-01 
FE-59 Not Detected --------- 4.498-02 
HG-203 Not Significant -------- --------I-129 Not Detected -------- O.OOE+OO 
I-131 Not Detected -------- 2.98E-02 
K-40 1.03E+01 6.93E~Ol --------• MN-54 Not Detected -------- ·2.428-02 
MN-56 Short Half-Life -------- --------NA-22 Not Detected -----·--- 2.68E-02 
NA-24 Not Detected ------~- 6.90E-01 
RU-106 Not Detected ..................... 2.108-01 
SB~124 Not· Detected -------- 2.07E-o2· 
SB-125 Not Detected -------- 5.74E-02 
SN-113 Not Detected -------- 2.95E-02 
SR-85 Not Detected -------·· 1.75E-02 
TA-182 Not Detected -------- 1.75E-01 
TL-201 Not Detected -------- 4.14E-01 
XE-133 Not-Detected -------- 1 .. 16E-Ol 
Y-68 Not Detected -------- 2.86E-02 
ZN-65 Not Detected -------- 4.44E-02 
ZR-95 Not Detected ------·- 4.63E-02 



~·····~·*···~······~···~*****~*~******************************~**********• 
* SNL Radiation Sample Diagnostic Program (7715)/881 19-MAR-93 18:44:56 * 
***~************************************************************~********* 
N.DURAND_92004?ll-1 

Operator: Reviewed by 

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

Data File : 93009509 .DAT * SamJ?le Quantity: 732.000 GRAM 
Acquire Date: 19-MAR-93 17:54:05 * Efflciency File: SMAR1.EFF 
Sample Date: 16-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID * . 

~ *****~*******************************************************·************* 

• 

• 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : ·2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec * Gaussian Assyrnetry · . ; 10.0 t . 
************************************************************************** 

* Detector DET1 * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0. KeV 
KeV/Channel: .5008: * Half Life Ratio : 8.0 
Offset : -1.4574 * Abundance Limit : 50.'00 t· 
*****************************************************~**************~***** 

[Summary Report -- SNL (7715) version 1.1] 

Activity 2-sigrna MDA 
Nuclide (pCi /GRAM Error (pCi /GRAM 
-----·- -------------- -----·------ --------------
U-238 Not Detected -··----- 5.96E-01 
TH-234 Not Detected -·------ 5.98E-01 
U-234 Not Detected -------- 1.01E+01 
RA-226 3.26E-01 7.16E-02 --------
PB-214 4.30E-b1 8.29E~02 --------
BI-214 3.36E-01 7.37E-02 --------
PB-210 Not Detected -------- O.OOE+OO 

TH-232 6.32E-01 1.58E-01 --------
RA-228 6.32E-01 1.5BE-01 --------
AC-228 6.32E-01 1.5BE-01 --------
TH-228 5.75E-01 ·5 .49E-02 --------
RA-224 Not Detected --·----- B.OSE-01 
PB-212 Not Detected .................. 1.12E-01 
BI-212 Not Detected -------- 4.77E-01 
TL-208 4.56E-01 l.16E-01 --------
U-235 Not Detected ----·--- 2.23E-01 
TH-231 3.13E-01 3.28E-01 --------
AC-227 Not Detected .................... 1.60E+00 
TH-227 Not: Detected -------- 2.42E-01 

AM-241 Not Detected -------- 1.64E-01 
AM- 243 Not Detected -------- 4.01E+00 
NP-237 Not Detected -------·- 2.34E-01 
TH·229 Not Detected -------~ l.07E-01 

BE-7 Not Detected -------- 2.04E-01 
BA-133 Not Detected -------- 2.86E-02 
BI-207 Not Detected -------- 2.97E-02 
CD-109 Not Detected -------- 8.63E-01 
CE-139 Not Detected -------- 2.66E-02 
CE-144 Not Detected ,.. .................... 2.08E-01 
CM-243 Not Detected -------- 1.12E-Ol 

• 

• 



'1lvoLt"111-\ 

C0-57 Not Detected -------- 2.76E-02 
C0-58 Not. Detected -------- 2.54E-02 
C0-60:,_,. Not Detected 

... _______ 
3.01E-02 

CR-51' NOt Detected -------- 2.24E-Ol 
CS-134 Not Detected -------- 2.05E-02 
CS-137 Not Detected ---·---- 2.19B.-02 
EU-152 Not Detected -----·-- 8.26E-02 
EU-154 Not Detected -------- 1.05E-01 
EU-155 Not Detected -------- 1.24E-Ol 
FE-59 Not Detected -------- 5.02E-02 
HG-203 Not Detected -------- 2.70E-02 
I-129 Not Detected -----·-- O.OOE+OO 
I-131 Not Detected ---·---- 3.26E·02 
K-40 1.13.E+01 7.67E-01 ·-------• MN-54 Not Detected 3.09E-02 ........................ 
MN-56 Short Half-Life ....................... --------NA-22 N:ot Detected ....................... 3.04E-02 
NA-24 Not Detected -----·-- 9.14E-01 
RU-106 Not Detected -------- 1.95E-01 
SB-124 Not Detected -------- 2.30E-02 
SB-125 Not Detected -------- 6.29E-02 
SN-113 Not Detected -------- 3.47E-02 
SR- 85 · Not Detected -------- 2.38E-02 
TA-182 Not Detected --------- 2.33E·01 
TL-201 ·Not Detected -------- 4.51E-01 
XB-133 Not De'tected -------- 1.24E-01 
Y-88 Not Detected -------- 3.04E-02 
ZN-65 Not Detected ... -- ... -__ ... - 5.91E·02 
ZR-95 Not Detected -------- 5.19E·02' 

• 



• 

• 

• 

~**~*~·~*···~~~*••*··~**:*•*·~~~·*·~•*•*~*~~·······~**-***•***************** 
~ SNL Radiation Sample Diagnostic Program (7715) /881 19·MAR~93 19:37:57 * 
~ .. * .. * *** *·* * *** .... * .. * ....... * ........... * ....... * *,. .. ,.,. * ......... * * * * .... ,. * ,.,.,. * * ***** ****'**'*'* '****'* ** 
N.DURAND_92004714-1 

Operator: Reviewed by 

**************"'**"'"'********************~**********'*****'******* 
* Data File : 93009510.DAT * SamJ?le Quantity: 822 .• ·000 GRAM 

Acquire Date: 19-MAR•93 18:46:51 * EffJ.ciency File: SMARl.BFF 
Sample Date: 16-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID * . 
***********************************'**"'*****'*******************'**'********** 

* Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8· KeV 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity:· 4.0 
Elapsed Real Time: 3001.0 sec * Gaussian Assymetry : 10.0 t 
*****•~**Y~*****~****~**********~********~*~***~***********•~************* 

* 
Detector : DETl * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
KeV/Channel: .5008: *.Half Life Ratio : 8.0 
Offset : -1.4574 * Abundance Limit : 50.00 t 
*******~**********************************************************'******** 

[Summary Report -- SNL (7715} -- version -l..l] 

Activity 2-sigma MDA 
Nuclide lpCi /GRAM Error {pCi /GRAM ) 
----~-- --------------

_____ .... _____ 
--------------U-238 Not Detected -----·-- 5.76E-Ol 

TH-234 Not Detected ----·---- 5.7?E-Ol 
U-234 Not Detected -------- 9 .• S?E+OO 
RA-226 4.42E·O~ 8.87E-02 --------
PB-214 6.33E-01 8.28E-02 --------
Bl-214 4.55E-01 9.14E-02 --------
PB-210 Not Detected -------~ O.OOE+OO 

TH-232 8 .48E-01 l..86E-Ol --------
RA-228 8 .48E-01 1.86E-01 ---------
AC-228 8.4BE-01 l.86E-Ol --------
TH-228 ?.56E-Ol S.SlE-02 --------
RA-224 8.59E-Ol 6.90E-Ol --------
PB-212 ?.86E·Ol 6.03E-02 --------
BI-212 Not Detected -------- 4.97E-Ol 
TL-208 6.34E-Ol 9.87E-02 ·-------
U-235 Not Detected -------- 2.29E-Ol. 
TH-231 Not Detected -------- 3. 73E- Ol. 
AC-227 Not Detected -------- l.41B .. OO 
TH-227 Not Detected -------- 2.SOB-Ol. 

AM-241 Not Detected -------- 1.67E-Ol. 
AM-243 Not Detected -------- 4.04B+OO 
NP-237 Not Significant -------- --------
TH-229 Not Detected -------- 1. i3E-01 

BE-7 Not Detected ---·---- 2.05B-Ol. 
BA-133 Not Detected -------- 2.80E-02 
BI-207 Not Detected -------- 2.74E-02 
CD-109 Not Detected 

.... ______ 
8.48E-01 

CE-139 Not Detected -------- 2.44B-02 
CE-144 l.. 77E-01 l.SBE-01 ·-------
CM-243 Not Detected ................ l.06E-Ol. 

• 

• 



q'l-oou..'11"\-\ 
C0-57 Not Detected -------- 2 ._.63E- 02 
.C0~ ,58 Not Detected ......................... 2.05E-02 
C0-60, · Not D.etected. -------- 3.52E-02 
CR-51,'~ Not Detected -------- l.95E-Ol 
CS-134· Not Detected -------- 2.19E-02 
CS-131 Not Detected -------- 2.05E-02 
EU~l!;i ·Not Detected -------- 7.86E-02 
EU-154 Not Detected. ......... _____ 

9.80E-02 
EU-155 Not Detected -------- 1.19E-Ol 
FE-59 Not Detected ...................... 5.01E-02 HG,203 Not Detec·te4 -------- 2.71E-02 
I-129 Not· Detected. ..................... O.OOE+OD 
I-131 Not Detected;· ------ .... - 3.22E-02 
K-40 l.0'7E+Ol 7 .24E-.01 --------~ 

MN-54 Not-Detected 2.89E-02 ----.----
MN-56 Short Half-Life -------- --------NA-22 Not Detected -------- 2.62E-02 
NA-24 4.3'7E-01 4.56E-Ol --------RU-106 Not Detected -------- i.81E-0.·1 
SB,124 Not Detected -------- 2.10E-02 
SB-125' Not Detected -------- s.9oE-o2 SN-113 Not Detected ---·----- 3 .ll.E- 02 
SR-85 Not Detected .. · ................... 2.08E-02 
TA-182 Not Detected -------- 1.87E·Ol 
TL-201 Not-Detected -------- 4.08E-01 
XE•l33 Not Detected -·------ . _1,28E-01. 
Y-88 Not Detected -------- 2.59E-02 ZN-65 Not Detected ·---- -- -- 6 ..• 22E· 02 
ZR-95 Not Detected -------- 4 ~ 96E- 0-2 

• 



"*'* .. ** ... ll"t '* '** ...... * .. *"' .. * * * .. '* .... ;. .............. * * * .. * .. * ..... * * .......... * .. --..... ,.-· .......... **'***'*'* ................ .. 
* SNL Radiation Sample Diagnostic Program (77~5) /S81 · 19·-MAR;93 20:30:50 * 
*'***'****;'***~************"*'*~*"**"*'*~*•****~**•*********~******************** 
N.DURAND_92004716-l 

Operator: Reviewed by ;:22·' 
************* ********~***************************~**********~***********' 

* 
Data File : 930095ll.DAT * S~le Quantity: 81J.;OOO GRAM 
Acquire Date: 19-MAR-93 19:39:51 * Eff~ciency File: SMAR~.EFP 
Sample Date: 17-MAR-93 12:00:00 *_Library File: RSDP.LIB 
Sample Type: SOLID . . * . ·, . 
**********************************************************************.*** 

* 
Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 · XeV: 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec * Gaussian Assymetry : 10.0 t . 
************************************************************************** ; * . . . 
Detector : DETl * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
KeV/Chaimel: .5008: • Half Life Ratio ·: .. s.o· 
Offset : ·1.457-4 * Abundance Limit.: SO;OO t: .. 
****•***************•******•*~*********•**********.~********~*********•*** 

!Sununary Report -- .SNL (7715) -- .version ]. .1] 

Activity 2-sigma MDA 
Nuclide (pCi /GRAM } Error (pCi /GRAM ------- --------------- ----------- --------------U-238 Not Detected -------- 5.31E-01 
TH-234 Not Detected ---·---- 5.32E-01 • U-234 Not' Detected -------- 9.0-4E+00 
RA-226 3.37E·Ol 7.16E-02 -------- • PB·2l.4 4. 2l.E- Ol. 7.38E-02 ---------
BI-214 3.47E·01 7.38E-02 --------
PB-210 Not Detected -------- 0. OOE+OO 

TH-232 6.59E-01 l.34E-01 --------
RA-228 6.59E-01 1.34E-Ol --------
AC-228 6.5.9E-01 l.34E-01 --------
TH-228 5.56E·Ol 5.04E-02 -·------
RA-224 Not Significant -------- --------
PB-212 S.78E·Ol 5 .24E-02 --------
BI-212 Not Detected -------- 4.37E·Ol 
TL·208 4.67E·01 l. 018-01 --------
U-235 Not Detected ·------- 2.02E-01 
TH-231 Not Detected ---..----- 3.49E-Ol 
AC-227 Not Detected ...................... 1.39E+00 
TH·227 Not Detected -·------ 2.32E-01 

AM-241 Not Detected -------- ~.60E-Ol 
AM-243 Not Detected -------- 3.59E+00 
NP·23'i Not Significant -------- -------.-
TH·229 Not Detected -------- 1.01E·01 

BE·7 Not Detected -------- 1.8BE-01 
BA-133 Not Detected -------- 2.68E-02 
BI-207 Not Detected -----·-- 2.49E-02 
CD-109 Not Detected ---·---- 7.688-01 

- CE-139 Not Detected -------- 2.408-02 
CE-144 Not Detected -------- 1.82B-01 
CM~243 Not Detected -------- 9.59E-02 



qJ.o~>'\'1lb-( 

C0-57 Not Detected -------- 2.34E-02 
co-sa 1.69E·02 1.68E·02 ·--------C0-60• ,;· Not Detected · -------- 3.00E-02 '•"· 

Not Detected 2.02E-01 CR•51· · --------
CS-134:.· Not Detected -------- 1.87E-02 
CS-137 Not Detected -------- 2~17E-02 
EU·152 Not Detected ----- ... -- 7.02E-02 
EU-154 Not Detected -------- 1. OSE-01 ·. 
EU-155 Not Detected -·------ 1.10E-01 
FE· 59 Not Detected -------- 4.74E-02 
HG-203 Not Detected --------. 2.43E-02 
1-129 Not Detected -------- . 0. o·OE-tOO. 
1-131 Not Detected -------- 2.58E-02 
K-40 1.06E+01 7.35E-01 --------• MN-54 Not Detected 2.67E-02 --------
MN-56 Short Half-Life -------- ------·-NA-22 Not Detected ...................... 2.52E-02 
NA-24 Not Detected ------·· 2.88E-01 
RU-106 Not Detected --------- 1.89E-01 
SB-124 Not· Detected -------- 2.04E-02 
SB-125 Not Detected -·------ 6. 02E"-02 
SN-113 Not Detected --------- 3.13E-02 
SR-85 Not Detected· ------ -.. - . l.84E-02 
TA-182 Not· Detected --.------- 1.73E-01 . . . 
TL-201 ·Not Detected -------- 3 .118'- 01 
XE-133 Not Detected· ------ --... - 9.72E-02 
Y-88 Not Detected -------- 2.79E-02 
ZN-65 Not Detected -------- 5.79E-02 
ZR-95 Not Detected. ------ --- 4~49E-02 

., 

• 



• 
• 

• 

• 

,.,. "* ... *.,. * ,.,.. ,.. .... ,.. ** .. * ... * .. *,. .. "' * .. ; '* .. * *" ... * ........ ~. '* ............ ,.. ...... "' ....... '* .. *"' ...... ***····· ****"*'*"**" 
* SNL Radiation Sample Diagnostic Program (7715)/881 19-MAR--93 21:23:56 • 
*. ******* * .... * * .. ~ .. * ** * .. * '* ... *" * ** ....... * * * ..... **** * ....... **oft* ...... ** .................... -........... .. 
N.DURAND_92004718-1 

Operator: Reviewed by ---';::(;1:-r:.._~, ;;c..-__ 7...:0_1_'_.;1;....;f":._7:;__· __ 

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

* Data File : 93009512.DAT *Sample Quantity: 730.-000 "GRAM 
Acquire Date: 19-MAR-93 20:32:45 • Efficiency File: SMARl.BFF 
Sample Date: 17-MAR-93 12:00:.00 * Library File: RSDP.LIB 
Sample Type: SOLID . * . . 
""****•************•*'************~**********************~*"***************** 

* Preset Live Time: 3000.-0 sec • FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000.0 sec * Peak ~earch Sensitivity: 4.0 
Elapsed Real Time: 3000.0 sec * Gauss~an Assyrnetry : 10.0 t .................................................................................................................... 

* Detector DET1 * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
ReV/Channel: .5008: • Half Life Ratio : 8.0 . 
Offset • -1.4574 * Abundance Limit : 50.00 \ 
"************************************************'****-*******·************** 

[Summary Report -- SNL (7nsl -- version 1.1]_ 

Activity 2-sigma MDA 
Nuclide (pCi /G~ Error (pCi /GRAM ------- -------------- ----------- --------------
U-238 Not Detected -------- 6.20E·Ol 
TH-234 Not Detected -------- 6.22E·Ol 
U-234 Not Detected -------- 9.75E+OO 
RA-226 4.89E·Ol 7.67E-02 --------
PB-214 5.86E-01 8.03E-02 --------
BI-214 5.03E·Ol 7.90E-02 --------
PB-210 Not Detected .................... O.OOE+OO 

TH-232 6.2SE-01 l.GOE-01 --------
RA-228 6.25E-01 1.60E-01 --------
AC-228 6.25E-01 1. 60E· 01 --------
TH-228 6.87E-01 5.87E-02 -----·--
RA-224 1.37E+00 8.11E~Ol --------
PB-212 7.14E-01 6.10E-02 --------
BI-212 Not Detected -------- 5.15E-01 
TL-208 6.85E-Ol 1.31E·01 -----·--
U-235 Not Detected -------- 2.35E-Ol 
TH-231 5.94E-01 2.98E·01 ..................... 
AC-227 Not Detected -------- 1.54E+OO 
TH-227 Not Detected -------- 2.65E,-Ql 

AM-241 Not Detected -------- 1. 77E-Ol 
AM-243 Not Detected -------- 4.10E+00 
NP-237 Not Detected- -------- 2.50B-Ol 
TH-229 Not Detected -o:------- 1.13E-Ol 

BE-7 Not Detected- - .. - ........ -·- 2.02E-Ol. 
BA-133 Not Detected ....................... 3.12E-02 
BI-207 Not Detected -------- 2,89E-02 
CD-109 Not Detected -----·-- 8.6lE-Ol 
CE-139 Not Detected -------- 2.75E-02 
CE-144 Not Detected -------- 2.12E-Ol 
CM-243 Not Detected ---·---- 1.15E-01 

• 

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



1_)..t:b 41!'0-l ' 

C0-57 Not Detected -------- 2 .. 69E-0.2 
C0-58 Not Detected. -------- 2.55E-02 
C0-6-Q: Not Detected· -------- 3.30E-02 
CR- 51 ... Not Detected -------- 2.25E-01 
CS-l34 Not Detected --·----- 2.29E-02 
CS-137 Not Detected ----·--- 2.70E-02 
EU-152 Not Detected -------- 8.05E-02 
EU-154 Not Detected -------- 1.20E-01 
EU-155 Not Detected -------- . 1.29E-01 
FE-59 Not Detected ----·--- 6.02E-02 
HG-203 Not Detected -------- 2.76E-02 
I-129 Not Detected -------- O.OOE+OO 
I-131 Not Detected -------- 2.93E-02 
K-40 1. 02E+Ol 7.50E-01 --------.. MN-54 Not Detected -------- 2.99E-02 

' MN-56 Short Half-Life --------- --------NA-22 Not Detected -------· 3.14E-02 
NA-24 Not Detected -------- 3.04E-Ol 
RU-106 Not Detected· ----·--- 2.24E-01 
SB-124 Not. Detected -------- 2.SOE-02 
SB-125 Not Detected -------- '6. 64E-02 
SN-113 Not Detected .. - ........ --- 3.2SE-02 
SR-85 Not Detected -------- 2.14E-02 
TA-182 Not Detected -------- 2~00E-Ol 
TL-201 Not.Detected -------- 3.B6E-01 XE-133 Not Detected ... -- ... ·--- .. 1.15E-01 
Y-BB Not Detected -------- 2~6BE-02 
ZN-65 Not Detected -------- 5.99E-02 
ZR-95 Not Detected -------- 5.27E-02 

j· 



-----,,.------------······· ····· 

• 
! 

• 

• 

.. ****'* '* '* *,. *.,.. .. * ** ......... ** * ** * ...... * .. '* '*'* ...... '* ..... '**** ... 'It,..'* ..... **** ...... ******'* ............. * ..... ** 
* SNL Radiation Sample Diagnostic Program (7715)/881 19-MAR-93 22:16~so· * 
***********************************************~*********************~**** 
N.DURAND 92004721-1 

Operator: Reviewed by 

*******•*** *******~'****"*******************~~*****************•*•****~*** 

• 
Data File : 93009513 .DAT * SamJ?le Quantity: 96LOOO · GRAM· 
Acquire Date: 19-MAR-93 21:25:51 * Eff~ciency File: SMAR1.EFF· 
Sample Date: 17-MAR-93 12:00:00 * Library . File: RSDP.LIB 
Sample Type: SOLID * . 
************************************************************************** 

* 
Preset Live Time: 3000.0 sec * FWHM at 1332 KeV : 2.8 KeV · . 
Elapsed Live Time: 3000.0 sec * Peak Search Sensitivity: 4.0 . 
Elapsed Real Time: 3001.0 sec * Gaussian Assymetry : 10.0 t- > · · 
***************'********-***'**********'**~*-**~********************~********** 

* 
Detector DET1 * Fit Iterations : 20. 
Calib Date : 13-JAN-93 10:41:56 * Energy Tolerance: 2.0 KeV 
KeV/Channel: .5008: * Half Life Ratio : 8.0 
Offset. • -1.4574 * Abundance Limit : 50.00 t 
**********•*******~*********************·~·*·~··~*•********·~~··~··*****•** 



:tL oO'-\ ( ;q-
C0-57 Not Detected -------- 2.30E-02 C0-58 Not Detected ------'*'- 2.3SE-02 C0-60,'. Not Detected -·------ 2.86E-02 CR-st''. Not Detected -------- ~.93E-01 CS-134 Not Detected -------- 2.05E-02 CS-137 Not Detected -------- 2. 03E-02 EU-152 Not Detected -------- 6.89E-02 EU'-154 Not Detected -------- 9.41E-02 EU-155 Not Detected. ..................... ~.llE-01 FE-59 Not Detected ................... S.OOE-02 HG-203 Not Detected -------- 2.32E-02· I-129 Not. Detected -------- O.OOE+OO I-13~ Not Detected -----·-- 2.78E-02. K-40 l.33E+Ol 7.40E-Ol 

____ ,... ___ 
~ 

MN-54 Not Detected ................... 2.4SE-02 
.! MN-56 Short Half-Life ------- -. --------NA-22 · Not Detected -------- 2.46E-02 NA-24 Not Detected -------- 3.04E-Ol RU-106 Not Detected --·----- 1.7BE-01 SB-124 Not Detected -------- 2.04E-02 SB~12S Not Detected -------- 5.32E-02 SN~ll3 Not Detected -------- 2.80E-02 SR-85 Not Detected --------· l.94E-02 TA-182 Not Detected -------- 2.01E-Ol TL-201 Not Detected -------- 3.~9E-Ol X~-133 Not Detected -------- · l,03E-01 Y-88 Not Detected -·------ 2.84E-02 ZN-65 Not Detected -·------ 5.10E-02. ZR-95 Not Detected -------- 3.98E-02 



........ '* * .... '* * '* * **'* * * .. *'* * .... '* .. '** * ....... * .... '* *'* * ...... * ...... **'* * ** ** * *,. *"**'****'***'***** *'** 
• SNL Radiation Sample Diagnostic Program (7715),/881 ·19-MAR-93 23:09:37 * 
*************************~****************************'******************* 
N.DURAND_92004722-1 • Operator: Reviewed by ~· :J/~ z../<> 1_ 

********** *****************************************'********************* 
* 

• 

Data File : 93009514.DAT * Sami?le Quantity: 795.000 GRAM 
Acquire Date: 19-MAR:.93 22:18:45 * Effl.ciency File~: SMAR1.BFF 
Sample Date: 17-MAR-93 12:00:00 * Library File: RSDP.LIB 
Sample Type: SOLID * 
** * * ** ** * ** * * ** ** * * * *·* * * * * * * ** * ** ** *** * * ** * *** *** ** * * ** * * ** ********•***'*** 

* Preset Live Time: 3000~0 ·sec * FWHM at 1332 KeV : 2.8 KeV 
Elapsed Live Time: 3000·.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 3001.0 sec * Gaussian Assymetry · · : l.O.O t 
************************************************************************** 

* 
Detector : DETl ·• Fit Iterations : 20. 
Calib Date: 13-JAN-93 10:41:56 * Energy Tolerance:.2.0 KeV 
KeV/Channel: .5008: * Half Life Ratio : ·a.o 
Offset : -1.4574 * Abundance Limit : 50.00 t· . 
***********************************************************''********'**** 



£1J_oo 4"7 .l?.. -\ 

C0-57 Not Detected ______ .__ 
2. 62E·02 

C0-58 Not Detected -------- 2.62E-02 
C0-60.',i'. Not Detected -------- 3.42B.·02 
CR-51· ·.- 'Not Detected -------- 2.10B.·Ol 
CS-i34:: N.ot Detected -------- 2.26E-02 
CS-137 Not Detected - ·- - -- .. - .. 2_.28E-02 
EU-152 Not-Detected -------- 7.S4E-02 
EU-154 Not Detected -------- B.4SE-02 
EU-155 Not Detected -------- 1.22E.-01 
FE-59 Nbt Detected ..................... 6.04E-02 
aG-203 Not Detected -------- 2.70E·02 
I-129 Not Detected -------- O.OOB.+OO 
I-131 Not Detected ---- --- .. - 2. 77B-o2 
K-40 1.38B+Ol B.BSE-01 --------• MN-54 Not Detected 2.998·02 --------
MN•56 Sho'rt Half~Life -·------ --------NA-22 Not Detected ...................... 2.88E-02 
NA-24 Not Detected -------- 3.32E-Ol 
RU-106 Not' Detected -------- 2.04E-Ol 
SB-124 Not Detected ... ;.. ................. 2.2SE·0-2 
SB~125 Not·Detected -------- 6.36E~02 
SN-113 Not Detected ---...... --- 2.84E-02 .SR- 85 - Not Detected -------- 2 .HE-02 TA-182 Not Detected --------- 2.03E-Ol TL-201 - Not Detected -------- 3.57E-Ol XE-133 NotDet~cted' -------- l..l6E·Ol · Y·~8s Not Detected' -------- 3.348~02 
ZN-65 Not Detected ... -- -... ---- 6.17E-02 
ZR-95 Not Detected -------- 4.66E-02 

• 



• 

•• 

• 

~~~·~****•*~*•******•••********•*****•**•***•*~****·*~···***~****~****~*~··· 
* SNL Radiation Sample Diagnostic Program (7715,) /881 :. 19-MAR.--93 ·23 :22·: 08 * 
**~**********•*******~~·~******•****•**********~*******~··*****•********** 
LAB~CONTROL_SAMPLE_(CG134} 

Operator: 

*'*"* .. ******* 
* 

Data File : 93009515.DAT * Sal!lJ?le Quantity: so-O~Ooo· ML 
Acquire Date: 19·MAR-93 23:11:32 * ~fhciency Fil.e: ~l.EFF 
Sample Date: 01-NOV-90 05:00:00 * Library File: RSDP_.LIB 
Sample Type: LIQUID * 
******************************************************~**.**~************* ..... .,. 
Preset Live Time: 600.0' sec * FWHM at 1332 KeV -:. 2.8 KeV 
Elapsed Live Time: 600.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 606.0 sec * Gaussian Assymetry : 10.0 \ 
******************•******************************************************* 

* 
Detector : DET1 . . * Fit Iterations · :. 20. 
Calib Date : 13-JAN-93 10:41:56 .,·Energy Tolerance: 2.0 KciiV 
KeV/Channel: .5008: *Half Life Ratio :·a.o· 
Offset : -1.4574 * Abundance Limit, : •so;oo \ 
************************~*************************~*********************** 

·• 
(Summary Report -- SNL {7715) -- version 1. 11.· 

Activity 2-sigma MDA 
Nuclide (pCi /ML Error (pCi /ML ) .................. -------------- ·----------

_.., ____________ 

U-238 Not Detected -------- S.09E+OO 
TH-234 Not Detected -------- S.llE+OO 
U-234 8 .. 90E+02 1.54E+02 ... -- -·----
RA-226 Not Detected -------- 7.96E-01 
PB·2H Not Detected -------- 9.94E~Ol 
BI-214 Not Detected -------- il.20E-01 
PB-210 Not Detected -------- O.OOE+OO 

TH-232 Not Detected -------- 2.86E+00 
RA-228 Not Detected -------- 2.86E+00 
AC-228 Not Detected -------- 2.86E+OO 
TH-228 Not Detected -------- 1.61E+OO 
RA-224 Not Detected -------- 2.18E+Ol 
PB-212 Not Detected -------- 1.89E+OO 
BI-212 Not Detected -·------ 1.42E+O.l 
TL-208 Not Detected -------- 2. 70E+00. 

U-235 Not Detected 
.., _______ 

2.BOE+OO 
TH-231 Not Detected ................ · ...... 4.28E+00 
AC-227 Not Detected ..................... 2.17E+01 
TH-227 Not Detected -------- 3.18E+00 

AM-241 1. 71E+02 3.55E+00 --------
AM-243 Not Detected -------- 5.20B+01 
NP-237 Not Detected -------- 3.71E+00 
TH-229 Not Detected ...................... l.41E+00 

BE-7 Short Half-Life -------- --------
BA-133 Not Detected -·------ 6.41E-01 
BI-207 Not Detected -·------ 4.02E·01 
CD-109 7.61E+02 5.59E-t01 --------
CE-139 5.40E+01 2.69E+01 --------
CE-144 Not Detected -------- 2.18E+01 
CM-243 Not Detected -------- 1.36E+00 

• 

, • 



C0-57 2.20E+Ol 3.81E+OO -·- ......... ---
C0-58 S:bort Half-Life -------- --------CO- 60 ,,· l.38E+02 2.56E+00 ... -·-- ... ---CR •Si: \ Short Half-Life -------- --------CS-134: Not Detected --·------ B.l4E-Ol CS-137 l.27E+02 1.8BE+OO -----.-.--EU-152 Not Detected ·------- 1.58E+00 
EU-154 Not Detected -------- 2.5SE+00 EU-155 Not Detected -----~-- 2.03B+OO 
FE-59 Short Half-Life -------- ..................... 
HG·203 Short Half-Life .-------- --··-----I-129 Not Det;ected ---- -·-- .. O.OOE+OO I-131 Short Half-Life -------- --------X-40 Not Detected -------- 2.02E+<t0 • MN-54 Not Detected 3.86E+00 ----·---MN-56 Short Half-Life -------.- ...................... 
NA-22 Not Detected -------- 6.15E·Ol NA-24 Short Half-Life -------- --------RU-106 Not Detected -------- L8BB+01 SB-124 Short Half-Life -------- --------SB-125 Not Detected -------- 2.62E+00 SN-113 Not Detected -- -·- ... --- 1.26E+02 SR-85 Short Half-Life -------- ...................... 
TA-182 Not Detected -------- 5.34B+02 TL-201 Short Half-Life ----·--- --------XE-133 Short Half-Life -------- -":"------y. 88 Short Half-Life -------- --------ZN-65 Not Detected -------- L58E+01 ZR-95 Short Half-Life -------- --------

/ 
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[Lab Control Sample Report 

source ID : CG-134 

-- SNL (7715! 

Source Type : Mixed Gamma 
Source Date : November 1, 1990 

Known Observed 
Nuclide (pCi/mL) (pCi/JnL) %Recovery -.----- .. -------- -·------- ---------AM-241 173 171 98.6 
C0-60 156 138 88.2 
CS-137 138 127 92.0 

Lower 
Limit _____ .,.;_ 

80.0 
80.0 
80.0 

version 1.0} ' 

UJ?Per 
L~init. Status -------- -------
120~0 ·Pass 
120;0 Pass 
120.0 ·pass 



[Quality Cot'rol Report Program {SNL 7715) ver 1.0] 

QU:q,'lity Control Data for Efficiency Check 
This QC follows the observed counts per second (cps) for a selected l.ine. 

'• 

AM-241 CS-137 C0-60 C0-60 
Date (60 KeV) (662 KeV) (H73 KeV)' {1332 KeV} --.. --.. -- -·- .. -,- --- .. . --- - -- -- --- ----... ----- -----.. ----

02/23/93 
02/24/93 
0_3/03/93 
03/04/93 
03/05/93 
03/08/93 
03/09/93 
03/10/93 
03/11/93 
03/12/93 
03/15/93 
03/16/93 
03/17/93 
03/18/93 
03/19/93 

'51.30 
51.60 
52;20 
52.20 
52;40 
52.30 
s2. 9il 
52~50· 
52.60 
53 .40, 
52.30 . 
5l.30. 
S3.20 
5.2.50 
53.50 

109.00 
111.40 
110 .50 
111.50 
111.50 
111 .. 50 
111,. so 
110.50 
111.60 
111;60 
109;60 
110 .. 60 
110.60 
111 .• 60. 
112.60 

76.60 
83.30 
82. SO· 
81~90 
82.:'10 
81.90 
82.60 
8•2 .30. 
82 ;30. 
83 .30. 
83.20 

. 82; 9.0 
83 •. 60. 
82.10 
83.00 

68.20 
7S.OO 
74.30 
74.10 
74.00 
73.40 
74.20 
74.50 
73.60 
74.50 
74.60 
74.30 
74.10 
74.10 
73.70 

-------- -----~---- ---------- -------~-- ----------
Average 52.41 111.04 82.26 73.77 
-------- -------~-- ---------~ ----'---~~- ----------
3-S STD 2.02 ·2.73 4.96 4.78 

-------- -----·---- ---------- ---------- ----------
%3-S STD 3.84 · 2.45 6.03 15.48 
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[Quality Cotrol Report Program (SNL 7715) ver 1.0] 

Quality Controi Data for Energy Calibration Check 
This QC follows the observed position (channel number)· for a selected line . 

Date 

02/23/93 
02/24/93 
03/03/93 
03/04/93 
03/05/93 
03/08/93 
03/09/93 
03/10/93 
03/11/93 
03/12/93 
03/15/93 
03/16/93 
03/17/93 
03/18/93 
03/19/93 

AM-241 
{60 KeV) 

120.63 
120.32 
120.41 
120.45 
120.46 
120.46 
120.30 
120.41 
120.36 
120.1.9 
12 0.10 
12 0. 06 
120.05 
120. 40" 
119.99 

CS-137 
(662 KeV) 

1323.64 
1322.94 
1324.37 
1324.16 
1324 .11 
1323.95 
1323.20 
1323.90 
1323.55 
1323.15 
1323 ;23 
1323.20 
1323;24 
1323.89 
1323.16 

00·60 C0-60 
(l.l73 KeV) i1332 KeV) 

2345.45 
2344.71 
234i5.92 
2346.51 
2346.24 
234i5·~ OS 
2345.18· 
2346:11 
2345-~55 
2345.23 
2345".40 
2345.37 
2345.41-
2346.08" 
2345.32 

2663.63 
2662.87 
2665.34 
2664.89 
2664".53 
2664.31o 
2663>.42 
2664.40 
2663~76 
2663.51 
2663-69 
2663.66 
2663.71 
2664.37 
2663.58 

-------- ------~--- --------~- ---------- ---~----~-
Average 120.31 1323 ~sa 2345.70 2663.98 

3-S STD 0.56 1.36 1.77 1.93 
-------- ~---·---~- ---------- ---------- ~-----~---
%3-S STD 0.47 0.10 0.08 _0.07 

• 

• 



[0\lality Cotrol Report Program (SNL 7715) ver 1.0] 
. •' 
'•"· 

Quality Control Data for FWHM Check 
This QC follows the ~:;>bserved F'WHM (KeV) for a selected line. 

AM-241 CS-137 C0-60 C0-60 
Date (60 KeV) (662 KeV) (U73 KeV) (1332 KeV) 

-------- ---------- ---------- - .. -- ---· -· .. - .. ---...... --- -
02/23/93 1.22 1.63 1.94 2.00 
02/24/93 1.10 1.48 1.74 1.88 
03/03/93 1.24 1.61 1.87 1. 96 
03/04/93 1.19 1.58 1.88 L97 
03/05/93 1.32 1.66 1.98' 2.08 

• 03/0B/93 1.31 1.66 1.94 2.06 

-' 03/09/93 1.12 1.50 1.78 1.87 
03/10/93 1.22 1.60 1.85 L9ll 
03/11/93 1.17 1.54 1.85 1.92 
03/12/93 1.12 1.47 1.80 1. 88 
03/15/93 1.05 1.49 1.81 l. 89 
03/16/93 1.05 1.48 1.83 1.90 
03/17/93 1.07 1.49 1 •. 81 1;87 
03/18/93 1.25 1.61 1.90 2. 01 . 

. 03/19/93 1.05 1.49 1.81 1.88 
-------- ---------- ----·----- ---------- -----'!'·----
Average 1.17 1.55 1.85 i.94 

. . -------- ---------- ---------- ---------- ----------
3-S STD 0.28 0.21 0.20 0.21 

-------- ---------- ----·------ ....... ~ ........ ..; .. ~. ----------%3-S STD 23.99 13.73 10.73 10.94 
----·--- ----------- ---------- ·--------- ·----------

• • 



•******~····~~·~~·*·~~**********~*****•******************•****. 
******'**'*'*'**'** .. .,.. 21-MAR-93· 11:31:29 **""** .. * .. * .. ******* 
***~***~****•~~·••***************************************+**** 

~ QC~CHECK_BY ________________ _ 

• 

SPECTRAL FILE N,AMl!:: QC032193.DAT 
SAMPLE DATE: 01-AUG-92 12:00:00 
SAMPLE IDENTIFICATION: QC032193 
TYPE OF SAMPLE: MIXED GAMMA 
SAMPLE QUANTITY': -. i.OOOOOO UNITS: SAMPLE 
SAMPLE GEOMETRY: CHECK 
EFFICIENCY FILE NAME: DEFAULT.EFF 
*"*********** .. ***~************ ............................. *'****** .. **** .. **** 

ACQUIRE DATE: 21-MAR-93 
PRESET TIME(LIVE): 
ELAPSED REAL TIME:: 
ELAPSED LIVE TIME: 

11:21:00 
600. SEC 
624. SEC 
600. SEC 

* * FWHM(1332) 
* SENSITIVITY: 
* SHAPE PARAMETER 
* NBR ITERATIONS: .. 

2.793 
4.000 

l.O.O \ 
20. 

************•**~********~**************************•********** 

* DETECTOR: DET1 
CALIB DATE: 13-JAN,93 10:41:56 
KEV/CHNL: .5008971 
OFFSET: -1.4573810 KEV 

* LIBRARY:RSDP.LIB 
* ENERGY TOLERANCE: 
.. HALF LIFE RATIO: 
.. ABUNDANCE LIMIT: 
* 

2.000 KEV 
8.00 
so.oot 

ENERGY WINDOW 37.61 TO 2002.13 

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC 

1 0 48.68 356. 8411. 1.12 100.09 97 8 5.94E-Ol 
2 0 58.89 31438. 12209. 1.25 120.47 113 14 5.24E+01 
3 0 87.51 26645. 8958. 1.26 177.62 171 14 4.44E+01 
4 0 121.62 22541. 7242. 1.24 245.71 239 14 3.76E+01 
5 0 13 6. 02 2736. 4678. 1.44 274.46 269 10 4.56E+00 
6 0 165.45 12286. 6235. 1;30 333.22 327 13 2.058+01 
7 0 254.79 630. 3775. 1. 53 511.58 508 9 1.05E+00 
8 0 278,79 1318. 4183. 1.36 559.49 554 11 2.20E+00 

·9 0 310.50' 210. 3902. 1.22 622.80 6.17 11 3.49E-01 
10 0 391.36 15303. 5446. 1.48 784.24 777 15 2.55E+01 
11 0 513.72 5737. 4115. 1.62 1028.51 1022 14 9.56E+00 
12 0 661.40 65852. 4567. 1.61 1323.34 1314 18 1.10E+02 
13 0 897.84 17881. 4513. 1.81 1795.37 1785 19. 2. 9 BE+Ol 
14 0 979.72 120. 963. 1.37 1958.85 1957 5 2.008-01 
15 0 1077.32 183. 1923. 1.33 2153.70 2149 .11 3.06E-01 
16 0 1173.16 45253. 2405. 1.87 2345.03 2335 20 7.54E+Ol. 
17 0 1281.74 92. 257. 1. 6]. 2561.81 2559 7 1.53E-Ol. 
18 0 1332.52 41246. 1187. 1.99 2663.17 2655 19 6.87E+01 
19 0 1835.08 10324. 579. 2.74 3666.51 3654 27 l. 7.2E+01 

\-ERR 

44.7 
.9 

l.O 
J..O 
5.1. 
1.6 

18.0 
9.9 

59.1 
1.3 
2.7 

.5 
1.2 

40.5 
47.7 

.5 
32.4 

.5 
]..1 

PEAK SEARCH COMPLETED (REV 15.8 - ND PC VERSION MAR 90) 

FIT 

··- ·----~----------------'-----'--



• 

!Gamma,·Energy Calibration Check Report 
., ~ . . 

-- SNL (7715) --

Detec'tor ID: . DET . 
Number:of data points in file: 15 

Date 60 KeV · 662 KeV 1173 KeV 1332 KeV 

3- 5-1993 
3· B-1993 
3- 9-1993 
3-10-1993 
3-11-1993 
3-12-1993 
3-15-1993 
3-16-1993 
3-17-1993 
3-18-1993 
3-19-1993 

120.46 
120.46 
120.30 
120.41 
120.36 
120,19 
120.10 
120.06 
120.05 
12 0. 40 
119.99 

1324.11 
1323.95 
1323.20 
1323.90 
1323~55 
1323.15 
1323.23 
1323.20 
1323.24 
1323.89 
1323.16 

2346.24 
2346-. OS 
2345.18 
2346:11 
2345.55 
2345.23 
2345.40 
2345.37 
2345.41 
2346.08 
2345.32 

2664.53 
2664.31 
2663.42 
2664.40 
2663.76 
2663.51 
2663.69 
2663.66 
2663.71 
2664.37 
2663~58 

Average = 120.31 1323.58 2345.70 2663.98 
3&.error"' 0.56 1.36 1.77 1.93 

·----------- ---------- ---------- ---------- ----------3-21-1993 120.47 1323.34 2345.03 2663.17 

QC Status: Pass Pass Pass -Pass 

File updated. 

version 1.2] 
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[Gamma FWHM Check Report -- SNL (7715} -- v~rsion 1. oi 

Detector ID: DET 
Number of data points in file: 15 

Date 60 KeV 662 KeV 1173 KeV 1332 KeV 
----------- --·---~--- ---------- ---------- -~--------3- 5-1993 
3- B-1993 
3- 9-1993 
3-10-1993 
3-11-1993 
3-12-1993 
3-15-1993 
3-16-1993 
3-17-1993 
3-18-1993 
3-19-1993 

1.32 
1.31 
1.12 
1-22 
1.17 
1.12 
1.05 
LOS 
1.07 
1.25 
1.05 

1-66 
1.66 
1.50 
1.60 
i.54. 
1.47 
1.49 
1.48 
1.49 
1.61 
1.49 

1.98 
1;94 
1.78 
1.85 
·1.85 
1.80 
1.81 
1.83 
i. 81 
1.90 
1.81 

2.08 
2.06 
.1.87 
1.98 
1:92 
1;aa 
1.89 
1-90 
1.87 
2.01 
1.88 

----------- ---------- ---------- ---------- ----------Average 1.17 1. 55 l. 85 1. 94 
3S error = 0.28 0.21 0.20 0.21 

----------- ----------- ---------- ---------- ----------3-21~1993 1.25 1.61 1.87 1.99 
----------- ---------- ---------- ---------- ----------QC Status: Pass Pass Pass Pass 
----------- ---·------ ---------- ---------- ----------

File updated. 

• 
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[G~ Efficiency Check Report 
. •' ...... 

Detectur ID: DET 

SNL (7715) -- version 1.2] 

NUmber' of data points in file: 15 
C0-60 and CS-137 decay corrected to 01-AUG-92 

Date 60 KeV 662 Kev· 1173 KeV 1332 KeV ........ ________ 
---------- ---------- ---------- ·---------

3- 5-1993 52.4 111.5 82.4 74.0 
3- B-1993 52;3 111.5 81.9 73.4 
3- 9-1993 52·-·9 111.5 82.6 74.2 
3-10-1993 52~5 110.5 82.3 74.5 
3-11-1993 5.2 ;6 111.6 8'2. 3 73.6 
3-12-1993 53 .. 4 111.6 83.3 74.5 
3-15-1993 52.3 109.6 83.2 74.6 
3-1.6-1993 51.3 1i0.6 82.9 74.3 
3-17-1993 53.2 110.6 83.6 74.1 
3-18-1993 52.5 111.6 82.1 74 .. 1 
3-19-1993 s3 ._s 112.6 83.0 73;7 

----------- ---------- --------·- ----·----- ----------
Average 52.4 11l.. 0 82.3 73.8 
38 error = 2.0 2.7 5.0 4.8 

----------- ---------- ....................... ----------- ----------
3-21-1993 52.4 111.6 82.0 74.8 

----------- ---------- ........................... ---------- ----------QC ~tatus: Pass Pass Pass Pass 
----------- ---------- ---------- ----------- --·-------
File updated. 

-· 
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ACKNOWLEDGEMENT OF SAMPLE RECEIPl 

TMA/Eberline Albuquerque lab has received ~~mple~ 
to be anal~led as follows: 

1 - 2 - SOILS FOR. ISOTOPIC URANIUM, ISOTOPIC THORIUM, 
PLUTONIUM, TRITIUM 

---60 DAY T.A.T.--
THIS IS A LEVEL II PACKAGE 
SEND EXTRA COPY 0~ INVOICE TO MARK LYON AT I.T. CORP. 

We received the samples 03/22/93 
Our· proJected completion date is 05/21/93 
Samples have been assigned to work order 93~03-244 

Please contact.PRODUCTION CONTROL at <505) 34~-3461 with any 
changes or questions involving the analysis to ~e performed. 

The invoice will be mailed to the address below: 

SANDIA NATIONAL LABORATORY 
SUPPLIER SERVICE 
P.O. BOX 5130 
ALBUGUERGUE, NH 87185-5130 
Attention ACCOUNTS PAYABLE 
Under purchase order: 12-08418 

The report will be mailed to the .address below: 

Please 
change 

HARK.LYON <PRO.JECT CHEMIST> 
1 T CORP. 
5301 CENTRAL N E SUITE 700 
ALBUGUERGUE, NM 87109 
Attention MARK LYON 262-8800 

tact ADMINISTRATIVI;: S.UPPORT at <505). 345-~. with any 
uastions .involvi·ng address information .• 

t) 

.RECEIVED· 
MAR 2 5 1993 

IT CORP.·ALBtiQUERQUE. · 
. ~· 3o·,~r.t. oLoa.. 

~'jM J) 
\j 
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TMA 
Thermo Analytical Inc. 

7IIMberl/ne AII>INjUOiqlie Ul>orlllory 
7021 Pan American Hwy. NE 
~.NMS711111 
I~ 34&J461 • FJXI 1/iOOl 761-5416 

Sandia National Labs .Analytics Package 
l)ocument Inventory 

SDG .9303244 

This is a level D package. 

.....--
Case Narrative CJI' / 

~ 
DVD Report I 

;_....-- J.c, DA Report C// ..-

}./ 
NTS Report '-/'j_ 

~··ch-.uns of Custody .'fL 

Data Review by. 

pages 

thruCN .-;;2 

imu ¥-/ 
thru if3 

thl:u 5-V: 

tmu· ~~k· 

Sf l't / 13 



Case N artative 
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Sam ole Reteipt 

J 

Case Narrative 
SDG9303244 

Two soil samples were received in good condition on 22 March 1993 for analysis using standard 
procedures. Totals for this set are as foJlows: · 

AnalysiS 

Plutonium 
Uranium 
Thorium 
Tritium 

Requested 

2 
2 
2 
2 

Analysis for the SDG is complete. 

Reported 

2 
2 
2 
2 

At present we are unable to report the Critical Levels (Lc) and Decision Amounts (DA) through 

the DVD report. They are tabulated in a separate report. A third report contains the forms 
requested for the Nevada Test Site. 

Plutonium 

Evaluation of the quality control samples shows that the spikeresult agrees with its known and 
the replicates agree. The blank is nominal. 

The reported results are unremarkable. 

Uranium 

Evaluation of the quality control samples shows that the 234U and 23 8lJ spike results agree with 
their knowns and the 235U result is outside the thfee sigma range. Tl)e replicates agree and the. 
blank is positive but not out of the range of natural background levels for Uranium in soil.·· 

· The reported results are unremarkable . 

CNI 
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:,I ..... 

Evaluation of the quality control samples shows that the spike result agrees with its known and. 
the replicates agree. The blank is.norninal. · 

The reported results are unremarkable. 

Tritium 

Evaluation of the quality control samples shows.that the blank is nominal, the spike resuh agrees 
with its known and the replicates agree. · 

The reported results are unremarkable . 

CN2 
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DVD Report 



• 9303244 

T M A / E B E. R L I N E 
SANDIA NATIONAL LABS, 9303244 

Contact Shaun Bloom 
Client Sandia National Labs· · •. · 

~c_o_n_t_r_a_c_t_.,l::2::=-:0:B:=4=l:B::::::::::::~::~ l :·ci .. . :, 

I 

~~: [ \ · __ 1-..-
(! .. J] : J J 

S U M M A R Y D A i' A S E C T I 0 H 
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TMA/EBERLIHE 

r-----~,",,~--------~-----------,sAHDlA HATJONAL LABS, 9303244 
'•!'· 
&r>G 9303244 

Contac-t Shoun B looa REPORT GUIDE 

ABOUT THE DATA SUMMARY 

Cllrnt Sandia Nat{onal Labs 
Contract 12:08418 

SE.CTION 

. 

The Data SumMery Section of a Data Package has all data, in several 
uteful orders, necessary for fir$t leYel, routtne review o1 the d~ta 
packege ior e Semple Delivery Group tSDG). This section follows the 
Data Peckag~ Narrative~ ~h;ch hes an cve~view=of the data package and a 
discussion of sp~cial proble~s. It is follo~ed by the ~ew Data Section, 
which has full details. 

lhe Data Sum••ry Section has severaL groups of ~eports: 

The Sa1>ple Sum•ary Reports (variously titlrd LAB, SAHPLE, DEPARTIIENT and 

QC SUII~ARY to refle.ct the sort order) shou all sa01ples, including Q( 

s4U!ples ... r-eported in one SOG. Thest' reports eross-re'1erenCe cl;ent 
and lab •••ple identifiers. 

PREPA~~TJON BATCH SUM~ARY 

The Preparation Daten Sum•ary Report shows atl preparation .batches 
(lab groupings reflecting he~ work ~as organi~ed) relevant to the 
reported SOG uith information n~cessary to cheek the completeoess and 
consistency of the SDG. 

The Uork StJ1111ary Report shows all .saaples and work don-e on the• 
rele~ant ~o the repor~ed SDG. 

REAGENT BlANKS 

lhe Reagent Blank--Reports, one. for each Reagent Blank relevant to the 
S~G, sho~ all result~ ~nd pri•ary ~upporting infor~~tion fer ~he blanks. 

LAB CONTROL SAMPLES 

The- Lab ContrCJL Semple Reports, one- for each Lab Control S.tu•ple ·relevant. 

to the SDG, show -.all result$, recoveries and pr~m.ary supporting 
in1or•aticn for these QC saaples. 

REPORT GUIDE$ 
Page 1 

SU"ftARY DATA SECTION 
Page 1 

Lab id ~TN~A~E~---
p ro.tocol Sandi a SOV 
Veroion 12-08418 

Fora~~vD-RG 

Version ~2~·£2~3 ____ __ 
Report date 05!16/93 
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TMA/EBERLINE 
r-------------------------------,SANDJA NATIONAL LABS, 9303244 

SD6'930324' 
contact !nayn Elooa GUIDE, cont. 

client ~ondia National Labs 
Contract 12-08,18 

. 

ABOUT THE DATA SUMMARY SECTION 

REPUCATES 

The R~p{icate R~ports, one for each Replicate and original •••pie pair 
rel••ant to the SDG, show al\ results, differenees.and pri•ary 
supporting inforaation for these QC oaapleo • 

. KATRIX SP JKES 

The Katrix Spih Reports,· one for each Spiked·and Original s,aaple pair 
relevan-t to the Sit&, sho-w all ·rt-$U.lts_, recover;es end pri•a:ry supporting 
inforDation for these Qt saaples. 

DATA SHEI;TS 

-The Data ~hee"t R-eports, one for- e.ach client se~~r-ple in. ·the SD6; show all 
results and prim~ry su~pQrtfng infor~ation fo~ :these sa•pl••· 

The Ru.ult Suooary Reports, one for tach test used in the SDG, show all 
results and QC fOr one pai"-eaeter on one page.-~ (A test ia a short code 

f·or the aethod u~ed to do certeiri ~oTk to the eli~nt•s specifi~ation.)_ 

METHOD SUNNARJES 

The "ethod Su••ary. leport$t oni 1or each te~t U!ed in the SDG, show 
perf~~•ance data for each ~ethod on one page. 

REPO.RT 6UlDES 

The Report Guides, one "for eat.h cf the abov·~ group.s of te.port$t have 
dotu~entation on hov to read the assc,iated reports . 

Lab id TIIU 

. 

Protocol Sandia SOli 
· REPOtiT GUIDE! Version 12-08418 

·Page 2 Fora ov•-u 
SURRARY UTA ·sEtUON Vers;on 2.23 

Page. 2 · Report date 05/16/93 



: ·' 

TMAJEBERLINE 
SAHDJA. NATIOIIAL LABS, 9303244 

SDG 93oJZ44 

~~~:n:~a=~~Mmm===·B=l=~======~ LAB SUMMARY 

LAB. IIEPARTIIEIIT CHAIN OF 

SAIIPlE IP SAIIPU JD CLIENT SAIIPLf JP IIATRIX CUSTOO'f 

9303244-()1 ER92004709-1 SOIL 6076 
9303244-(12 ER92004291-1 SOIL 6076 
9303252-D'I Repliea~e {9303244-o2) SOIL 
9303252-(12 Reager>t Blank SOIL 
9303252-0l Lab Control· Sallple SOIL 
9303254-01 · Rept jeau <9303254-02} Soll 
9303254-02 Reagent Blank SOIL 
9303254-03 Lab Control Sanple SOIL 
9303313-01 Replicate <9303284-D3) SOlL 
9303313-D2 Reagent Blank SOIL 
9303313-o3 Lilli) Control SIIIIIPle SOIL 

,A LAB Slllti\ARY 

W Page 1 
. SU~RY DATA SfCTJ~ 

Page 3 

Client Sandia Haticnal Labs 
Contract 12-D641B 

COl..LECTfD' RECEIVEP 

03/16/93 03/22i93 

:03117/93 rJ!J/22/93 

03/17/93'. 

03/22/93 .• 

SAI!PlE BI.SlS % 

IlT/VOL IlT/VOL ltOlST 

123D 6H 7.0 
1360 <ill 14.4 
1360 GM 

2007 GM 

Lab id _,_l,_,ME,_ __ 

Protocol Sandi• SOli 

Version 12-D841B 

Fer• DVD-LS 

Version 2,._,;2.,.3:......-
Repcrt date 05116193 



• 

I -SDG ..,93Q32....,..:44"'-----
. tDI'Itact SbaUr! Bl0011 

CW.IN OF 

TMA/EBERLINE 
S~NOU.MI.TlotiAL L\BS, 9303244 

QC SUMMARY 
Client Sandia National Labs 

tDI'Itract 12-o641B · 

LAB 
· · QC BAT 01 CUSTODY CLJErtl SAIIPLE 10· IIATID · LEVEL COLLECTED RECEIVED SAIIPLE lD 

DEPARlJIENT 
SAIIPLE JD 

9303244 6076 . 

9303284 

QC SimilAR\' 

.page 1, 

SUftKAR't DATA SECTION 
Page 4 · 

!!~•gent Blank 
Reagent• Blanl< 
Lab Contro~ 5.-ple 

Lab Control S0111ple 

Replicate (9303244-Q2) 

Replicate ('1303254-DZ) 

Reegent lllarik 
Lab Corrtrol Sallj)le 
Replicate !9303284-D3) 

SOIL 
SOIL 

SOlL 
SOIL 

SOIL 

SOIL 

SOll 

SOIL 

SOIL 
SOIL 
SOIL 

03/17/'13 03/22/'15. 93032~ 
03/16/'13 03/22193• 93032~ 

03/17/93. 

03/22/93 

930325~ 

9303254..()2 

'!13032SZ-o3 
93032S4-o3 

- 93D32Sz..o'l 
93Cl3ZS4-G'I 

9303313-02 
93D3313-o3 
'1303313-0'1 

Lab id ·o!.!liiAE=·-
Protocol Sandia SOli 

version 12-D&41B 
for11 DVD-QS 

Version ~2-..,23=<--~
Report date 05{16193 

• 



• 
·s~ 9303244 

ContaCt Sheun SIOOJ 

TEST !lATRIX IIETIIOD 

Alpha Spectroscopy 
PU SOIL Plutcniu• in soil/sed 

TH SOIL ThodUD in soil/sed 

u SOIL Uraniu• in soil/sed 

Liquid Scintillation 
H3 SOIL TritiuJ in soil. 

TMA/EBERLINE 
SANDIA NATIONAL LABS, 9303244 

PREP BATCH SUMMARY 
Client Sandia National labs 

Contract 12-o841B 

PREPARATION PREP -----PLANCHET$ ANALYIED CIUAU-

BATCH ERROR CLIENT RE BLAHK .LCS REP/ORlG HS/ORIG ·HERS 

9303313 o.o 2 1 1/0/1 

9303252 0.0 2 1 1 111 

9303313 0.0 2 1 1 1/1 

9303254 6.5 1 1/D/1 

Blank, LCS, Replicate ~nd Spike plenchets 8re those in the sa~ preptiration batch 8$ so.e Client. sa~le. 
In counts like ··a/b/c', •a• ~ QC planchets, 'b' • Originals in 'this SDG 1 •c• =originals in other SDGs. 

PREP BATCH SIJIIIARY 

·Page .1 

SU"IIARY DATA SECTION 

Page S 

Lab id .uTM,._E __ 
Protocol. Sandia SOW 
Version 12-o841B 

FDNII DVD-PBS 

Version ,.2_...235:.. __ _ 

Report date 05/16{93 



e. 

e 

• 

Sll& 9303244 

·contact Sh""" BlOO. 

LAB SIJII'I.E CllEliT SAIIPLE lD 

COl.LECTEII IIATRDI .. 

RECfli'O CUSTODY 

9303244-Gt El\92004709-1 
03/16{93 SOIL 
03/22/'13 6076 

9303244-o2 ER9Z004291-1 
031171'15 SOll 
rrJ/22./93 I:JJ76 

930325H1 Replicate (9303244-02> 
03/17/'13 SOIL 
03/22/'75 61YT6 

9303252-()2 Reagont Blank 

SOlL 

930325iHl3 Leb Control sa•ple 
SOIL 

930325~-01 Replicate (9303254-oll 
SOIL 

9303254-02 Reagent Blank 
SDll 

93f13254-f13 Lab Control Sa11p le 
SOIL 

5303313~1 Replicate (93f13284-f13) 
03/22/93 SOIL 
03/23/93 

9303313-o2 fteogent Blanl: 
SOIL 

930331:Hl3 Lab Control S..JRple 
SOJL 

IIORK SUIVIARY 

Page 1 
SUftMARY DATA SECTION 

Page.6 

TMA/EBERLiNE 
SAHDIA tlaTJONAL U.BS, ·9303244 

LAB WORK SUMMARY 
Client Sandia Neticnel Lab~ 

Contra~t 12-08418 

SUF-

PUHCHET >TEST flX ·PREPARfl) ANAI.Yl£1) IIE1liOD 

113 04/07/93 04/09/93 7ritiua in soil. 
PU 04/21/93 04/21/.93 PlutaniUM in soil/aod 
lH OJ./2~/93 . 04{25/93 'Jhori.,. in soi L/sed 
u 04/26/93 04/26/'13 UraniUII in soH {sed 

113 04/07/93 04/C'/9/<13 TritiUM in soil. 
PU . 04/21/<13 04/21/<P.. Plutaniua in soil/ted 
TH 04/2'5/93 .0412'51<13 ThoriUM lr( aoiysed 
u 04/26/'n Ol./26/93 UraniUM. in .Oil/sed 

lli 01.m193 DJ,f'cS/'93 ~iua .in soiJ!sed 

TH 04/~/93' 04/25/93 - 'Jhort.,. in soH/sed 

04/ZS/93 

04/07/93 

113 04/07/93 

04/07/93 

PU 04/"21/93 
u 04/26/93 

PU 04/21/93 
u 04/27/93 

PU 04/21/93 
u 04/27/93 

04/'lS/93 

04/091'13 

04/09/93 

04/09/93 

04/21/93 
01./26/93 

04/21/93 
04/26/93 

04{21/93 
04!26/93 

Thoriu. in soH/sed 

Tritiua in soil~ 

T ritiUIII in soi l. 

Tritiuoo in soil. 

Plutoniua in soil/sed 
Uraniu• in soil/sed 

PlutoniUII in soil/sed 
UraniUII in soil/sed 

Plutoniuo in soil/sed 
Ura0iua in soil/sed 

Lab id .,_T,_,HA .. E~-
Protocol Sandia SOli 

Versi<lll 12-DB41B 
.f,._ . PYD-LIIS 

Version .._2..,.23=-----: 
Report date.OS/16/<13 



isll'G 9303244 

contaci st>aun p t()(l!! 

U.S UIIK.E CUEIIT SAIIPI.£ lD 

COU£CTED IIATRIX 

.. TMA/ ED ERLINE 
SAIIDIA NATIONAL LABS, 9303244 

WORK SUMMARY, cont. 

SUF-

Client sandia HatiOMI ~ 

Contract 1Z-0841B 

RECEIVED CUSTODY PLANCHET TEST FIX PREF~RE~ AKALYlED RETHOD. 

COUNTS 
TESt IIETHOO 

IB Tritiuo in soil. 
PU Plutoniuo in soil/sed 
1H Thoriuo .in soil/sed 
II · Urani Ull in .soi l/s·ed 

lllTALS 

IIOIIK SlltiARY 
Pege2 

SIII'IIIIRY BATA SECTlOII 

Page7 

.. 

OF TESTS Bl SAMPLE 
AErEAEIICE CLI£HT 

. EPA-600 906.0 2 
EPA-600 7-79-081 2. 
LAHL Yol Ill ER· 200 p1-9 2 
HASL-300 Z7th Ed. 4. 5 · p252-255 2 

a 

TYPE 
liE BUlK 

1 
1 
1 , 
4 

LC$ REP SPlKE TOTALS 

1 
1 , , 
4 

. , 5 , 5 , s , 5 

4 20 

Lab id -"1H.,A,.E~-
Protocol sandia 5011. 

Yotsion 12-o841B 
. Foro DVI>-LIIS 

Version "'2 ."'23,_ __ 

Report date OS/16/93 



SDG '13032~4 
Contact Shoun Blooa 

Lab sampLe id 9303252-02 
Dept uaple id 

TMA/EBERLINE 
SIINDH NATIONAL LABS; 9303244 

REAGENT BLANK 

Client 
Contract 

llatrix 
Hate rial 

Sandia tletion! l Labs 
12-08418 

so a 

RESUL"T 2• EU liD A IDL QUAL I-:-
P ARAII ETEit CAS NO pCi/g (TOT AU pCi/g pi:i/g nus ,JEST 

Thoriu• 230 14269-63-7. ::::~~;;=~~ 0.001 ,~IJ)~!,j~;i TH 
Thorium 232 741o0-2'i-1 '0.010· ~~~f.~=-~::: TH 

lab id T!!U 

Protocol sandia sou 
IE.l6UT BLANKS Version 12-08418 

.Page 1 fora PV!!-DS 

SUIIIIART IA"TA SECTION Version 2.23 
l'ag~ B Report date 05/16/93 

• 



SD6 -9303244 
Contact 

lab •••pte· id 2303254-02 
Dept 

.. 
saiople id 

-PARAiiETEII CAS NO 

TMA/EBERLINE 
SANDIA NATIONAL LABS, 9303244 

REAGENT Bl-ANK 

t l i cnt S!!!Jdi! Uational labs 

RESULT 
pCi/g 

cant rac:t 12-0841 B 

llatr ix son; 
"aterial 

-2•. ERII 
.(TOTAL) 

liD A 

p[i/g 
RDL 

pCi/g 

. 

QUALj-
flERS TEST 

10028-17-'8 

lab id .lilA~ 

Protocol Sandia SOli 

REAGENT BUNKS Version 12-08418 

Page· 2 Form DVD-DS 
SUIIIIARY ~AlA SECTJOII Vera ion 2.23 

Page 9 Report .date 05/16/93 



• 

• 

TMA/EBERLINE 
SANDIA IIAlJOIIAL lABS, 9303244 

REAGENT BLANK 

506 9303244 t l ient sandia HaJ.-;onel lal!s 
Contact Shaun Bloo11 

lob sample id 9303313-02 
Dept •••P le id 

PAIAI!ET£R 

PlutoniuM 238 
P I"Utoniu• 239/240 
Uraniu11 2.33/234 
Uroni u• 235 
\Jraniu• 238 

·1 EI>&ERT B li>IIKS 
p.,ge 3 

SUII~IIRY· DATA SECTION 
Page 10 

CAS ·110 

13981-16-3 
14119-33-6 
13966-29-5 
15117-96-1 
7440-60-1 

RESULT 
pCi/g 

;;~it:~t:lu~; 

f!g~~it~;~~ 

Contract 12~0841tl 

!latrix SOil 

llaterial 

2• ERR liD A .RDl QUIILI-
(lOliiL) pCi/g pCi/g fl£1$ T£ST 

·-:-· ~~- ~-.:... ;" 

~y; :' .. · -: 0.006 '"<!!~;P1Q ;;· PU 

0.001 ::?i~ie~~-~ 'V· ..,, .. ·. PU 
·.~=-:f-.'> •• 

0.054 '. '.-''Q.;'023.'·' < ~-:.-· .-·. ~. u 
0.014 ~:.;_f{~,t~zs.:~ ~u .. u 

-~~! :~~~:~9- ,• 
.: .. :: .. 

0.042 '! ~ :. ~ u 

lab id T!IAE 

Protocol Sandia sov 
Version ]2-08418 

for• DVD-DS 

Version 2.23 
'Report date 05/16{93 

• 



• 
Lab suple id 9303252-<B 

Dept $1111Ple id 

PAIWIETER 

Thoriu• 230 
Thoriu11 Z32 

. 

LAII l:OHlROL SAIIPI.ES 
fage 1. 

SLIIIWIY. DJ.TA SECTlON 

Page 11 

RESULT 
pCi/g 

~!j;~~~ 

TMAJEBERLINE 
. SAND lA IIATlotiAL lABS, 9303244 

LAB CONTROL SAMPLE 

2Q ERR NDA RDL CIUAU-

(lOTAL) pCi/g pCi/g FIERS TEST 

0.26 ~-~~~m~~ 
•• •• •-h :: ~~ TH 

0.008 ~~~·ttY lH 

Client sandia National Labs 
CoritraC:t 12~M41B · 

1\atdx ::SO=IL,_ ___ .;.,.._ 

1\aterial 

Alii> Ell ~.ERR 

pCi/g _pCi/g 

~f·~~~~l~ 0.11 

~l!-*:.C~~~t:t~ 

REC 3<' LNTS PROTOCtlL 

X (TOTAL) LIKITS 

J·i;~~~ ll4-116 4:~ ..... 

::;:'~:.x- . '."'··:. _..t' ... 

.lab id T.!.!IIA=.E-~ 
Protocol Sandia SOW 

VersiOn 12-o641B 
Form DVD-LCS 

Version ._2..,.23=--
Report date 05/16/93 



• 

e. 

TMA/EBERLINE 
SAHlllA HATJOIIAI. LABS, 9303244 

LAB CONTROL SAMPLE 

SDG 9303244 

Contact Sheun Bloao 
- -~' 

lAb sa101pl~ id 9.303254-03 

Dept sanple i d 

USULT 2o ERR 

fJ.RAIIETER 
. 

Tritiu.. (pCi{ll 

LAB cONTitDL SAIIP LES 

Page 2 
SUI'N.kY lllllA isECTIOII 

Page 1_2 

pCi/g (TQTM.) 

. 

IIDA 

pCi/g 
QLIAll

FlERS. 

--.: ~. '''"!\. 
:··. : .{: ,:; w ... -

.· 
client Sandia National labs 

Contract _,1..,_2-_,08<1='-''e...._......, __ _ 

lllltrix .,so,.J .. L~----
1\at~rial 

1-DDED 2o ERit REC 3o lilTS PROTOCOL 
(TOTAL) UIIITS TfST pCi/g pti/!i % 

. . 

113 ~~2£2Ali;ti< SilO . h1.tR_.?. f: -~~ .... ~- ........ 

·Lab id -"Tn"'A."'E~-
Pro~or;ol Sandia SOli 

Y~rsion 12-084\B 
Fo,.., DVD-LCS 

Ver$ion ~>.2.,;23...._ __ 

Report date OS /16/93 



, 

SPG_ '1303244 
Conta~t Sbaun Bloom 

Lab sa01ple .id 9303313-03 

Dept S811ple id 

RESULT 

PAIWIITER 

Pluton lui! 238 
PlutoniUII "l39/240 
UraniUM~ "l33/234 
Utaniwa 235 

Urani'Uil 238 

LAII COHTROL SAIIPLES • 

Page 3 
SUIIIIARY- DATA. SECTION 

Page 13 

pCi/g 

TMA/EBERLJN,E
SANDIA IIATlotiAL lABS, 9303244 

LAB CONTROL SAMPLE 

2• ERR IIDA RPL QUJ.U-

<TOTAL) pCi/g pCi/g JIERS TEST 

0.010 ~~ift~~?: :::~1~' PU 
0.25 -~·:~·~:or01o:~ ·-.-~~~::~~ PU 
1.1 

li~~~!~ 
s=:~-:~,;~. u 

0.24 ;·-~:i¥~ u 
1.1 '-- :~_). u 

- CUent Sand;,. Hati<inal Labs 
Contract 12-oM'ia . 

Hatrix ..,so.,t'-'L~--'-'--
Material 

0.019 
0.39 

REC ~ LilTS PROTOCOL 

X (TOTAL) LllllTS 

:-=;· t• , . 
.~: =:: :;.,... 

:.~:M;: 
'11il. 67-13-4 

, .. 
~2451~ -38-238 . ~ :~· -. 
'1i1-F 66-13-4 ·:·· 

Lab id _,_,THA-=.E __ 

Protocol Sand;a SOli 

Version 12-08418 

Fora DVD-LCS 
Version ,.2.,.23 __ _ 

Report dote OS/16/93 



• 

SliG 93re244 

Colltact Shoun B lODil 

REPLICAtE 

l.Bb se~~ple id 9303252-Q'l 

Dept SOIIple id -----

R£PlltATE 

P~IW\ETEI ptijg 

Thoriu• 230 ~~~(~--:t~~:I 
:-~-;;_i ~~~~: Thor I ~a 232 

REPLICATES 
Page 1 . e SUI'IIIARY .lATA SECTION 

. Page 14 . 

2a EAR 
(TCTAL) 

0.19 
0.16 

TMA/EBERLINE 
SAJI~lA IIATlOIIAl Ul!$, 9303244 

REPLICA~E 

ORJGIIW. 

Leb sa..,le id 93032-44=02 

Dept saaple id ----
Received Da/22{93 

X·ooisture 14.4 

"M R&l OUALI-
pCi/g pCi/g fiERS TEST 

~~~~!; 
:_. __ :)::. TH 
=-··:-~ -~: lH 

Cl ien1: Sandia !let ion.. I L!!bs 
Contract ..!:12~-{)84~=11,.. . .._ ___ _ 

cLient sample id .!O.E!!;R9::~2~004=291JOZJ~::-L'-------
!!etrix "'SQ"'l.,L,_ ____ _ 

Col l~ctod/A-.nt 0307193 1360 611 
Chain of custody id 6076 

ORI£111AL 2a ERR liD A 

pCi/g (TOTAL) ~i/g 

-~~.--it~~~~-~~ 0.16 ~Ht~m: · . .ell:~:( 0.13 

WALl- RPI 3• nor 
fJEIS· X TOT LmlT 

;.·"i' ~ +.:1:::_ 
''""-" ~ 

):::~. · ... 20. 37 

Leb id -"T!IA=E __ 

Prot<>c:ol Sandia SOV 

Versicn .12-<>6418 
fono 0\'0-REP 

Version ,.2,.,.23.,._ __ 
Report date 05116/93 



SOG 9303?44 
Contact Shaun BlOOM 

REPUCATE 

Lab saaple id 9303313-01 

Dept SOIIple id ----

PAIWIITER 

Uraniu• 233/234 
Ureniu• 235 
Uraniua 23B 

REPLICATES 
,..g. 2 

• SUP'IIARY DATI• SECTioN_ 
Page 15 

REPLICATE 

pti/g 

j*~i~~:~~: 

2CJ EIIR. 

(TOTAL) 

0.23 
0.036 
0.21 

. . 

TMA/EBERLiNE 
SANDI~ NATIONAL LABS, 9303244 

: ... ::;:~:-· . 

,~;}ijf~;:~;~;~;.~:, REPLICATE 

ORlGliW.. 
Lab saaple id 9303244-Q? 

Dept sa11ple id ----
Received 03!22/93 

X ..,; sture 14 4 

NDA RDL QUAu-
pti/g pCi/g fl~RS ··TEST 

.:~<; :_:. u 

.\:=:··~~·.;- u 
~-~<~~::: .. u 

Client sandja Nationa_l Labs 

Contract -"12.:-o84=·=1,.s·"'". -----

tl ient sample id ~£,.~92~004=291=.:.-1..__ ____ _ 

ttatrix .,so,..I .. L~---
tollected/Aoount 03/17!93· 1360 GN 

Chain of custody id 6076 

2CJ EM NDA 
ODT.AL) pti/g 

~ ;;~}i~ ~?~~~~~ 0.22 

1~~i~l: .. w, .. . O.'O;SJI;~ 0.030 
~~~/i1¥¥P:~~~ 0.18 

WALl- RPD· 3<J PROT 
Fl~ X. TOT Ll"IT 

B 

B 

'.12; 28 
,. .. 

" ""5· 124 ·--=·:. 

\Q·. 29 ... 

Lab id ..!.TNA,E~-
Protocol sandia SO!! 

Version 12-08418 
For• DVD-~EP 



• 

SitS 9303244 

Contact Shaun e LOi. 

UPUCAlt. 
Lab ..,mple id 9303254-G1 

Dept ·sa~ple id --'--.__ 

REPUCATE 

PJIWIFlER pCifg 

Tri'tiw (pCi/l) :t~1Q1~·-~ 

REPUCJITES 
Pege 3 e SUI!IIARY. D).To\ SECTlc:tl 

Page ·16 

2• ERR 
{TOTAL) 

250 

TMA/EBERLINE 
SANI)IA NATJO!IAL LASS, .~44 

REPLICATE 

ORIGltw. 

Dept s.i~>ple ld ---
Received----

Client. Senc!ia National Labs 
Contract 1_.2.,;-<lM=2 1..,e._ ___ _ 

Client sa~>ple· id -----------
!latrix ,..so~t.,L,_ __ "---

Collected ___ """"" __ _ 

Chain of oust~ ld 

"DA RDL O!H.LJ- OIU61HM.· 2" ERR 

pC;Jg pCi/g flERS TEST pC;Jg (TOTAL) 

·;r~jt~~~~f: :u·· ... : 113·1 1!!0·:· 230 

MDA 
_pCi/g 

~~m-';~. ~·-: 

QUAU- RI'D 3o PROT 
flERS % TOT UMIT 

u ., . .... ' 
' 

Lab i d .l!TIIA~E __ 

Prote<:Ol Sandia SOli 

version 12-08418 
FoNI DVD-REP. 

VersiOIJ ,.2..,.23=<--
Report dote 05/161'13 



SDG 9303244 
Contact Shoun Bloao 

REPLICATE 

Lab saiiJ>le id 93Dn13-01 

Dept aa10ple id ----

PAIWIETER 

Hutcriiu• 238 
Plutoniu11 239/2~0 

REPLICATES 

Page 4 
411itsun~y DATA SECTION 

· Page 17 

REPLICATE 

pC;Jg 

~-Mf0~()63~~ 
:·';. 'Mi:oo?' 

2P ERR 
(TOTAL) 

0.001 
0.008 

TMAJEBERLIRE 
SANDIA NATIONAL lABS, 9303241. 

REPLICATE 

ORIGINAL 

Lab SOIIJ>le id 930328(-03 

Dept soaple id ----
·Received 03/'l3/93 

... .. ··~ .~. ': ·. ··-' ...... - . . i. 

~~:~~~i~t~~~~~~:~;l~ 

Client Sandia Nnionsl Labs 
Contract -"1£-Q""-'"84=18.._ ____ _ 

Client sillaple id =.ER9=2"'00463=2.!.1-=:4!..... ____ _ 

"atrlx 2:SO:!jlu,l~---
Collected/Aoount 03/22/93 2007 6K 

Chain of custody ld 

MDII RDL QUAll- ORIGINAL 2o El!R NDA IIUAU- RPD 3iJ PROT 
pCi/g pCi/g FlERS TESl pti/g (TOTAL) 

;(:~~~~~~ ~~-;~-;::;._·: PU 0 ::om-;,, 0.006 
;.lJ,•·a ' PU o.i;lQII' 0.012 

·~ 

pCi/g 

~ -~-O~t?09;-.: 
'··=·"'0i015~ 

FIERS X TOT LIN IT 

u ~~ :,:; .. 
.-.·:-:. u .=.·-:--.... 

. 

Lab id .!.TII,.A,.E~.,....

Protocol sandia SOli 

Version 12-o81o18 

fONI DVD-REP 

Version .,2...,. 2.,3,_ __ 
Report date 05/16/93 



• 

TMA/EBERLINE 
SAKD!A NATIONAL. LABS, 9303244 

SDG 930324~ 
Contact Shaun Bloo• 

Lab Sllple id 9303244-01 
Dep1 saliple id 

Rece;ved 03£22l23 
% mo·i a·"ture 7.0 

PARAIIETER CA"S 110 

' 
Plutoniua 238 "13981-16-3 

Plutoniu• 239/240 1.4119-33-6 
UrerdurD 233/234 13966-29-5 
Ure.niua 235 15117-96-1 
Urar.iull 238 7440-60-1 
Thoriu• 230 14269-63-7 
Thor \u• 232 7440-29-1 
Tr.itlua (pCi/U 10D28-17-B 

DATA SKEETS 
Page 1 

SUIIIIARY DATA SECTION 
Page 18 

DATA SH:E!ET 

. · 
Client· Sandia-- NationaL b•bs 

Contract 12-0841& 

CUent sample icl ER9200U09-1 
Hat·r. i K SOil 

Collected/A~ount 03£16£93 ];130 Gil 

Chain of CUStody id 6076 

RESULT 
pCt/g 

2o ERR 

(TOTAL) 
liD A 

pCi/g 
IIDL GUAll-

pCt/g . FIERS TEST 

0.006 
D. 010 

0.18 
0.050 
0.19 
0.16 

. . ,;z:i,. _-;;: o .15 
·· .. 250-·. ~- 240 

>U ':' 
: ..•. 

PU 
PU 
u 
u 
u· 

... :. 

~· . · .. 

U· 

Lab id 
Protocol 

Vers.ion 
for11 

Version 
Report date 

liiAE 

TH 
Tft 
H3 

"S-andia SOli 

12-08418 
DYD-DS 
2.23 
05£16/93 

• 



e 

TMAJEBERLINE 
SANDIA II~TIONAL LABS. 9303244 

DATA SHEET 

SD6 £30~&'>4 Cli~nt Sandie Na~ionel Labs 

Cont;ect ~heun Bloo• Contract 12-08418 

.lab sa111ple id 2303244-0, Client sample id ERl'2004291-1 
Dept sa11p le id l''hll1: r; x SOIL 

R~teived 03l22l93 Ccltec:ted/A~ount 03l17l93 1360 G!! 
% •oistur-e 14.4 Ch~in of custody id 6076 

RESULT 2o ERR liD A RDL ·QUALl-
P.ARAIIETU C:AS 110 pCi/g (TOTAL) pCi/g pCi/g flERS TEST 

P l·utoni llt11 238 13981-16-3 :<;6ti~;! 0.001 ~~i~D-~·OG~~- ·:v:~---: PU 
Plutoniu,. 239/240 14119-33-6 0.001 

;t ~~~:;~:~~':i '·iJ" PU 
Or..eni u-11 233/234 13966-<9-5 --~~;;:;1 ;-_a:·;~ .. ~- 0.22 ·a-.. .; ... u· 
Uraniu111 BS 15117-96-1 ··;:~~: ro~-o-~·s:~· 0.030 

1tiil 
u 

:: : -~~- .4~ .. 
~ V':-

Uraniu• 238 71,1,0-60-1 0. 18 .. a·,:' u 
Thoriu• 230 11,269-63-7 ~--=:-'~';:'1 .·"1- =-;=: 0.16 ·~-==- Ttl 

·_.~=-~-~:~:~~?-~::~~:. 
·. ·. .. 

lhoriu• 232 71,40-29-1 0.13 ··:··~ 111 

Tritiu• (pCi/ll 10028-17-8 ·3."$60- 250 · oooti _,_,._ . 'u'"'· .. H3 

L•b ;d H~E 
Protocol Sandia sou 

DATA SHEETS Version 12-0841S 

Page_2 f<> r• DVD-OS 
SUMIIARY BAT~ SftTIOII Version 2.23 

_Page 19 ~eport date 05/16/93 

I 



Test I'U ""trix ,.so,.x.,.L __ 

TMA/EBERLINE 
SANDIA IIATlONAl LABS, 9.303244 . 

• 

SDG 9303244 

L_:con::t:••:t~~::u:n:B:l:aa:::::::::J 
LAB RESULT SUMMARY 

PLUTON1UI1 lN SOIL/SED 

• 

LAB SUF-

SAIIPLE lD. FIX PLANCHET 

Preparation batch 9.303313 
9303244-01 

9303244-o2 

9303313-01 
9303313-o2 

9303313-03 

RESULT ~RlES 

Page 1 
SUniiARY DATA SECTION. 

Page 20 

CLlEJIT SA!IPLE lD 

frep error 0.0 X 
ER92004709-1 
ER92004291-1 

Repl icote <9303284-{)3) 
Reagent Blank 
lab control S~ple 

RDLs CpCi/g) 

ALPHA SPECTROSCOPY 

rlutoni .. 
238 

Pluton! .. 
239/240 

0.006 

u 

u 
ole 

u 

Client Sandia National Labs 

tonnact 12-o841B 

Leb. id ...,TIIA:.=E __ 

Protocol Sandia SOW 
Version 12-06418 

For• DVD-LRS 
Version ..,2.,.23.,._ __ 

R~port date 05/16/93 

• 



_lest lll'.:,:_natrix -"'~O"'I._.l __ 

• SDG 9303244 

TMA/EBERLIRE 
SANDIA. HATlOIW. LJ.8S, 9303Z44 

LAB RESULT SUMMARY 
.-L·_:con::::t:•:•t::·:s:"":"":·:· e:t:Oo.::===:J 

• 

Ull SUF-
SAIIPLE JD F lX Pi.AIICIIET 

Preparation batch 9303252 

9303244-111 
9303244-()2 

9303252-111 
9303252-()2 

9303252-03 

RESULT SuMHARIES 
. Page 2 

. SUIIIIARY DATA SECTION 
Page 21 

CliENT SAIIPLE lD 

Prep error 0.0 X 

ER92004709-1 

ER92004291-1 

Replicate <93D3244-D2} 
Reagent B.lank 

lab Control Sa01ple 

RDla (pCi/g) 

. . . 
TliORJUII JN SOJL/SED 

ALPHA SPECTIIOSCOPY 

.. _· ~2~-!~-;~:):L-. 

:.~~]~r~:~:,, 
: ~- .-?:--u:~'.:. ::..:· 

·=-.:; -:-:-~:~1i.:9=r·:-~: 

1.0 

0.75 
ok 
u 

t1o data U 

Client Sondia National Labs 
contract 1c0841B 

lab id -"™"'A"'E~-
Protocol Sandie SOU 
Version 12-08418 

fONI PV~lRS 

Version .,2,.23""--
Report date 05/16/93 



• 

• 

• 

Teat, _u_ 1\atrb ,so"'I"'L~
SDG 9303244 , 

Contact Sbaun BlOQI 

LAB SUf-
SAIII'LE 10 f U PLANCHET CLIENT SAIIPU ID 

TMA/EBERLINE .. 
SANDlA IIATlONAl. .LABS, 9303244 

LAB RESULT SUMMARY 
UUNlllll. IN SOl.l/SED 

~LPIIA SPECTIIOSCOPY 

1: Uranh• 2: lltani..., 

233/234 
3: Urani ... 

~. 

. . . 
client Sandia .1\atior>al Labs 

Ccintrect 12=<!8418 

RESULT AAUOS (%) 

H3 2co 2+3 2co· 

Preperation batch 9303313 Prep error 0.0 X 

::: ::~:=:~ i_,:_~.;_''.~.i..l.·:···.·;.-~:-.~.-.. t_:_::.~.;:_ .. ·_,t_~-.:_ .. '.:·;·· ~::: ~:~J*~~~:~Hi ;.;; : ~~~-~ .. ~ 
~~:~:~:~1~:~~~~::=-------------~:::::eg~l~::::t:::~~=~~:3::~:m:::::~~---)--~/-i~:i::~b94_::~.~:::_:;_~~-~,_:~H~::::H:: __ ~::~':,;~;~:'~:~~!.~_:~-~~-~~--~~~-··--~------:_!:_tl:=~~·~-·~1~~~~·.=~=~~:--2~·: .· 

RESULT SUHIIARIES 
Page 3 

SU""-"RY DATA SECTIOII 

Page 22 

Rills (pCi/g) .1110 4 

Lab id .uTM,A,.E __ 

Pf'l>tOCOl Sandi a SOW 

Version 12-ll841B 

· Fer• pvD-LRS 
Vera ion 6.?-:.!23"'-..,----, 

Repctt diite 65)16/93 



• 

:,I 

Test H3 ·: ".flatrix SOIL · 
SDG 930321.4 

Contact Sheun B l0011 

LAB SUF-
SAMPLE lD FIX PLANCHET 

Pr.,.,ration batch 93032S4 
9303244-0'1 

9303244-112 

9303254-D'I 

9303254-(12 

9303254-63 

RESULT Sllii!WllES 

Page 4 

S~Y DATA SECTION 
Page 23 

TMA/EBERLINE 
SAIIDIA IU.TIONAL LABS, 9303244 

LAB RESULT SdMM~RY 
TRnlllft IN SOIL· . 

CLIENT SAMPLE iD 

Prep ~rror 6.5 X 
£R92004709-1 

ER92004291-1 

Replicate (9303254-02) 

Aoagent Blanl: 
lab Control Saople 

RDLa CpCi/l) 

LlUUlD SClNTlLLATJON 

Tt1t.i,.. 
(pCi/l) 

tl ient Sandia .Notional Labs 
Contract 12-o841B 

Lab id T"'II"'A,.E~-
Protocol Sandia SOli 
Version 12-o841B 

Fof" DVD- LRS 
Version 2,._....23;:_ __ 

Report· date 05/16/93 



• 

• 

les~ fY__ Katrix soiL 
SD6 9303244 

tontact Shaun Bloaa 

LAB RAil SUF-

i'MA/EBERLINE 
SAHPlA NATIOHAI. i.Ass~ 9303244 

LAB.M~THOD SUMMARY 
PLUTONlllll IN SOil/SED 

ALI'IIA SPEtlROSCDPY 

tl ient Sandia National labs 
Contract 12--08418 . 

!lAX ·ft~A AllWOT RESlD YIELD COUNT f.\IHII DAYS ANAL-

SAftl'l£ lD T£Sl F [lC PLANCHET CLIENT S~PL£ ID pCi/g 6,_ 119 % •in keV HELD PREPARED YlED .. D£TEC1011 

Preparation batch 9303313 
9303244-01 

9303244-o2 

9303313-01 

9303313-o2 

9303313-o3 

Prep error 0.0 % 
ER92004709-1 

ER92004291-1 

R~l hate (9303254-03) 

Reagent Blank 

L~b Control Saaple 

.PROCEDURES REFERENCE EPA-600 7-79-081 
PRP-01S Preparation of soil/sedi.-nt. 
Pll-075 Isotopic plutoniUOI in soil 

~ETHOD S~RJES 

Page 1 
SUKKARY ~AlA SECTION 

Page 24 · 

. . 

i~~,t~!; 
l;;;::lJ:i:0,4. 
(,;:~:o'o 
·;;: b :.o®' 

1.00 
1.00 
1.00 

.. ~:-.:~ 

:J: 

'''r~i 
.h '•.:' 

1.:00 ... ":.:} 
1 ;00 ... ·. ·.o;; 

1.00 

?i~trQo.f ~~~-.. ' 80 34 04/21/93 04121 C1 

73 
~~~- ~~: 

53 !iliis~t 04/21/93 04/21 C2 
72 ~~~ 58 ~:~30·, 04/21}93 04/21 C6 

:\;~;;; 
'""<.f. :. ' 

76 52 '·~·!~, .. 04/Zt/93 04/21 C7 
. ' ' 04J2V93 {)4/21 C8 76 70 .. ·~·· . 

~105 420 100 

~YEIIAGES ~ 2 SD HOA 0,012 ~ 0.005 
FOR 5 SAIIPLES YJEU _n__ ~ __ 6_ 

FIIHft ---2i_ ~ _lL_ 

lab id ..!.TIIJI....,E._ __ 

ProtoCol Sandia SOli 
Version 12-o841B 

Fcr•·I>VD-LHS 
Version .,2...,; 235i1..~

Re-port date 05n6t93 

• 

• 



• 

· Test J!!..:. ':~trix SOIL 
SDG 9303244 

· . · L:.'":"~t:a:_<t:_:S:ha:un:::B:I"""::::==::J 

TMA/EBERLIHE 
SANDU. IIATIOIIAL LAllS, 9303244 

LAB METHOD SUMMARY 
ntORJUll JN SOil/SED 

ALPHA SPECTROSCOI'Y 

Clie~t Sandia National Labs 
Contract 12-98418 · 

LAB RAil SUF,- ~ IIDA ALIQUOT ~ESlD YIELD COUNT F~ DAYS AHAL-
lSAPIPLE lD lEST FIX PlANCHET 

Preparation batch 9303252 
9303241.-01 
9303241.-()2 

~303252-(11 

93032~2-02 

9303252-C3 

CLIENT SAIIPLE ID 

Prep error 0.0 % 

ER9200471l9-1 
ER92004291-1 
Rep I icate (9303244-02) 

Reagent Blank 
Lab Control Sa•ple 

PROCEDURES REfERENCE LANL Vol 111 ER 200 p1-9 
PRP-D1S Preparation o1 soil/sediment. 
TH-D7S IsDtopi<: th<>riUIII in soil. 

IIETHOII.SIJIIIARIES 
Page 2 

SUHIIARY DATA SECTION 

Page 2.5 

pCi/g 11!1 X .. •in k~V HELD PREPARED YlED b£TECTOR 

r.:o:oq9 
,_; ~;01~ 
i ;~~= 
; -: o,"012 

1.00 
1.00 

1.00 
1.00 
1.00 

1.00 

'·;. 

·' 

I 

El 38 ,;_.4r 04/25193 04/25 A2 ,, ~l' 
32. 3'~~;. 04/2.5/93 04/25 M 
29 _,,39-: 04/25/93 04_125 AS 

N.- • ·~ • 

04/~5 32 '.,·,~,, 04/2.5/93 A6 
>>~ 04/2.5/93 78 <''420-i 31 04/2.5 A7 

30-105 420 100 

. . -~ 

AVERA6ES s_.i!-SD .IIDA . ....QJ!l1 s 0.013 

FOR S $AIIPL£S YlELD . ....fL_ :t ~ 
FIIHII __&__ :t ~ 

Lab id _,_T~,A,_,E~-
Protocol Sandia SOli 

Ver•ion 12-o8411i 
. For• pVtr-liiS 

ver•ion 2._.o,!2;:3c_. __ 
Report date OS/16/93 



lest !!_ "auiK "'SO"'l"'L __ 

TMA/EBERLINE 
SA~DlA NATIONAL LABS, 9303~44 

... SK 9303244 

,.., l_~to:rrt::•:•t::S:ha:un::B:l:~:::::::::J 
LAB ME~HOD SUMMARY 

URAIIllllt IN SOIL/,SED 

Client Sandb National tabs 

Cont raet 1?-D8§18 

• 

• 

LAB. RAV SUF-
SAII.PLE ID TEST FIX PlANCHET tUENT SAIIPLE ID 

Preparation batch 9303313 
9.30324Hl1 ' 
9.303244-(12 
9303313-0'1 
9.3033'i'HIZ 
930331'H13 

Prep error 0.0 X 
ER92001. 709-1 
ER92001.291-1 
Repl i o:au <9303244-()2) 
Reagent Blank 
lob Control saople 

PROCEDURES· REfERENCE HASl-300 27th Ed. 4.5 p252-255 
PRP-015 ·Preparation of soil/sediaent. 
u-10s isotOpic urlltliUII in soil. 

ftETHDD SUHHARIES 
Page 3 

SUIV!ARY DATA SECTION 

Poge 26 

AlPHA SPECTROSCOPY 

IIAX l'll>A AllllUOT RUID YIEU COOIIT Flltll . DAYS ANAL-
pti/g Grat~ 11g X •in keV HELD PREPARE!> YlED . DETECTOR 

1.00 
1.00 
1.00 
1.00 
1.00 

1.00 

75 ~~~{ 
so ,_4~ 04/26/93 04/26 114 

111 

!~l~\ 
82 .·:·"Pj 04,~.m 04/26 B6 

76 30 ''40-· 04/26/93 04/26 87 . ~-....... 
40 35 :·':·~·;~! 04/27/93 04/26. B6 

--'2 13 04/27/93 -~ 87 

30-105 420 100 

~VERAGES ~ 2 So IIDA ~ ~ 0.085 
FOR 5 SNIPLES YIELD _H_ ~ _2L.:.... 

FIIH" .JL_·~ ~ 

Leb id -"TI\A=E __ _ 

Protocol Sandia SOli 
Version 12-08418 

For11 DVD-L"S 
Versicn .,_2..,.23"'--

Report date ~/16/93 



TMA/EBERL.INE. 
SANDIA NATIONAL LABS, 93113244 

LAB METHOD SUMMARY 
TRJTJ~ JN SOll. 

LJQUJD SCJNTJLLATIDH 

Client ·Sendia Notional Lebi 
Contract 12-o841B. 

RAU SUf- MDA 

pti/1. 

ALIQUOT RESID YIELD COUNT Flllll DAYS ANAL-
TEST flX PLANOIET 

Preparation batch 9303254 
-9303244-01 
93D3244-D2 
9303254-()1 

9303254-D2 
93D3254-D3 

CliENT SAIIPU ID 

Prep error 6.5 X 
ER92004709-1 
ER92!Xi4291-1 
Replicate (9303254-D2l 

Reagent Blarik 
Lab Control Sample 

. 

PROCEDURES' REFERENCE EPA-600 906.0 

• 

H-065 Tritium by distillo.tion in soil 

tiETH!iD SUIUIARIES 

Pege 4 

SUIIIIARY DATA SECTIOtt 
Page 27 

- ·' 

Liter 819 X •in keY HELD PREPARED VZED . DETEctoR 

0.0100 

lf:l!/lj 04/07/93 04/09 LSC 
;~~;; 04/07/93 04/09 LSC 

~:: '~~.1; 04/07/93 04/09 tsc· 
. ~~/' 04/07/93 04/09 LSC 
<.:;::, 04/07/93 04/09 LSC 

30 

AVERAGES :l 2 SD MDA ~- :l ~ 

fOR 5 SAMPLES YIELD ___lL_;_ ~ _._1_ 

FIIHH :t 

Lab id J.;TAA..,.E~-
Protocol sandia SOU 

version 12-{)8418 
For11 DYO-LftS 

Version £,2_,.23""--
Report dete 05/16/93 



TMA/EBERLINE 
r-------------------------------~SARDIA-NATlONAL LADS, 9303244 

SDG 9303244 
Contact Shau~ Bloom REPORT GUIDE 

Client Sandia National Labs 
Contract 12-08411 

I 

SAMPLE SUMMARY 

The Sa~ple Su~aary Reports <variously t!~led LAB, SAMPLE, ~EPA~TMENT and 
QC SU~MARY to reflect the sort order) sho~ all sa-ples, including QC 

samples, reported in one Saaple Delivery Group CSOG). 

lhe follo~ing notes apply to this report: 

• LAB SAMPLE lD is the lab's priaary identification. for a saaple. 

• DEfARlftENT.SAMPLE ID is an alternate lab id, for exaMple one 
assigned by a radi~ch~aistry depart•ent in a lab. 

· • CLIENT SA~fLE 10 is the client's pri~ary identification for a 
saO>p.le. Jt includes any sample preparation done by. the client 
tflat is nec~ssary to iden'tify the sa•Plit~ 

• QC BAlCH is a lab "•signed co<le that groups san>~les -to be 
proussed and Oted together. Theoe samples should have shHar 
estrices .. 

OC BATCH is not necessarily the same as SDG, ~hich reflects 
sabples received and reported together. 

* All Lab Control Samples, Reagent Blanks, Replicates and Matrix 
Spikes are shown ~hat Qt any of the samples. Due t~ possible 
reanalyses, not all results for all these QC samples may be 
relevant to the SDG. The Lab Control Sample, Reagent Blank, 
Replicate, ftatrix Spike end Rtsult Su~•ery R~ports deta\l thes~ 
relationships. 

Lab i d .._T !.!.11 AccE.._ __ 

R£f0RT GUIDES 

-fage 1 

P.otocol Sandia SOW 
Version 12-08~18 

fora DVD-R6 

SUIIIIAR'( OATA SECTION 

P~ge 28 
V- e r s i on !f2'-''.!2..,3!-----

Report date 05/16/93 



• 

TMA/EBERLINE 
r-------~------------------~-,SAHDJA IIATIOHAL LABS, 9303244 

sO'.s 9303244 
contae.t Shaun eloo• REPORT GUIDE 

Client Sandi• ~ational Labs 
Contract 12-0841e 

PREPARATION BATCH SUMMARY 

The Prepsration Batch SuDIIlary Report shows all preparation batches in 
one Sa11ple Del.ivery Group (SDG) with infor11ation necessary to chec·k the 
co~npleteness and consistency-of the SDG. 

The following not~s apply to this r~port: 

• 

• 

• 

The preparation batches are shown in the seme order as the 
Report and llethod Su10mary Reports are printed. 

Only analyses of planchets relevant to the SDG are counted . 

Each pr~p~ration batch should have at least one-Reagent Blank 
and LCS i~ it-to validate other results. 

The QUALIFIERS shown are all qualifiers other than U, J and 8 
that occur on eny analysis in the preparation batch. Th~ Result 
su•~ary Report has these quel~fi~rs on a per sample basis. 

These qualifiers should be reviewed as fotlows: 

X 

p 

z 

•ome ~ata has been Monuolly entered ~r modified. 
Transcription errors are possible. 

one or ~ore-results are ~preli•inary•: The data is not 
ready for final reporting. 

!here \ler.e two or •ore results fo.r one parameter on- one 
planchet i~ported at one time. The results in DVD 11ay 
no~ be the sane as on the raw data· sheets. 

Other lab d*fined qualifiers may occur. ln general, these 
sho_uld be addre$.sed in the SOG narrative. 

Lab id THAE 

.. 

Protocol Sandia sou 
REPoRT GUIDES vers;cn 12-08418 

Page. 2 Fora DVD-RG 
SU"IIARY DATA SECTION ·.ver~ion 2.23 

Page·29 Report date 05/16£93 



• 

• 

-

TMA/EBERLINE 
r-----~--~------------------,s~HDlA NATIONAL LABS, 9303244 

51)6 930324, 
Contaet Shoun Bloc• REPORT GUIDE 

Cli~nt Sandia National Labs 
Contract 12-06418 

WORK SUMMARY 

The Vorl Suo~ary Report sho~s all s&aples, including Ot saaples, and all 
reln·ant an•lyses in one Se•ple Delivery GroLip. ($116). 

lhe 1olloving notes apply to this l'eport: 
. . 

lEST is a code for the·method used· to ~eaaure related 

paraoeters. Results and related in1or~ation for each para•eter · 

art on the Data Sh~et Report. ln special cases; e te~t code 
used in 'the surr.•ary data s.ltction -is not the r.a•e ·as in 
B$SOtiated ra~ data. ln thia cas~, both codes ar~ shovn on .th~ 
~ork suo•ary •· 

SUffiX is the· l"b's code to dhtinguish ault1ple enaly••• 
(recounts, re\lo.rks, r!:enalyses) of a frl.c'ti.pn. of the salllple: 

Th~ suffi~ indicates which result is beihg reported. An e•pty 
suffix normally identifies the first ette11pt to -•nalyz• the 
s-11mp\e~ • 

The tAB SAftPtE 10, TEST and SUFFIX uniquely identify all 
supporting date for a res .. lt. The llethod SUII•ary Report for 
each TEST h.as 111ethod perfor-11ance dateJ such as yield, .1cr l'ach 

lab sa~ple id end suffix •nd procedures used in the ••thod. 

PLANtHET is an alternate lab identi1ier for work done for one 
un_ lt, ·combined 1<ith the TEST. end SUFFIX, "ay be the best 
link to ra11 data. 

For OC saoiJ>IU, only anaty,.es tha.t di rect\y OC semi> regular 
t~mple ~re $hovn. The Lab Control Sa•ple. Reagent Bl~nk. -
Repticat~, Met·rix Spik~ ~nd Result Su•~ary Reports detail ~hese 
rela't ionships. 

Lab id l!jA£ 

Protocol Sandi a SOli 

REPORT GVIDES Ve-r-sion 12.:08418 
Page 3· For• DVI>-RG 

SUftftARY DATA SECllON Version 5.23 
Pa~e 30 Report date 05/16193 

.': I 
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TMAJEBERLlNE 
r-------~--------~---------,s~"DlA "AllONAL lABS, 9303244 

srls 9303?44. 
conta~i Shaull Bloo11 REPORT GUlDE 

Client Sandia National Labs 
Contract· 12-08418 

DA7A SHEET 

Th~ Data Sh~et Report shoys all results and pri•ary supporting 
inforution for one Client sa11pl.e or Reagent Blank. This report 
correspond£ to both the CLP_ Inorganics and organics Data Sheet. 

The following notes apply to this report! 

* 

* 

• 

• 

TEST is a code for the method used to •easure a para•eter. If 
the TEST is enpty, no data is available; the para•eter was not 
analyzed for. 

The LAB SAMPlE ID arid TEST uniquely identify ~ork within the 
SullBary Data Section of a Data Package. The Vork Suanary and 
Hethod Sunaary Reports further identify ·raw data that underlies 
t.h;s \lork .. 

The Kethod sunmary Report for .each l[Sl has ~ethod performance 
data, such as yield, for each Lab Sample lD·and a lis~ of 
procedures used iri the method . 

ERRORs ·can be labeled lOTAl or COUNT. TOTAL i"'plhs a 
preparation (non-counting method) ·error has b~en added <as su• 
of squares) to the counting error denoted by COUNT. The 
preparation errors, which ~ay vary b~ preparation batch, are 
shown on the Method Sus•ary Report. 

A RESUlT can be 'N.R.' (Not Reported). This 11eans the lab did 
this work but chooses not to report it no~# possibly be~ause i~ 

vas reported at another ti~e. 

Uhen reporting a Reag.ent Blank a RESULT can be 'N.A.' (.Not 
Applicable). This means there is no reported client sa~ple·work 
in the sa~e prep~ration batch as the Blank 1 & result. 
likely to coeur when the Reagent Blank is associ~ted 
reanalyses of selected ~ork f~r a fev saap~es in the 

This is 
wHh 
SDG. 

The following qualifiers are defined by the DVD system: 

u lhe RESULT is l-ess than the HDA (HinillUAI Detectable Activity.). 
If the MDA is blank, the £AROR i~ used ss the limit. 
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TMA/EBERLINE 
r-----------------------~-----,sANPlA NATIONAL LABS, 9303244 

SDG 9! 03244 

Contact Shaun Blooa GUIDE, cont. 
Client Sandie National Labs 

Contract .12-08418 

DATA SHEET 

J The BESULT is less than the R&L (Required Dete~tton Liaitl end 
no u quaLHier is asaigned. 

B Some R .. gent Blank t'hat QC's this snple had a non-U result and, 
after torrecting for possibly different aliquots, that result is 

greater than or equal to the MDA for this saapl~. 

For each uaple result, -,.'tl Reagent Blank results in the saae 
preparation batch are 'toapared. The Result Su•ury leport 
doeu~ents this and other QC relaticn•hips. 

L Sone. 1:-ab Control Seiple 'thet QC'a th;-s sa11ple had • low 
recovery. The lab can disoblo asoignaent of this qualifier. 

H ShHar to 'L' -nnpt the recovery was high. 

P The RESULT _h 'preliaiiuory'. 

X Soae data necessary to compute the RESULT, ERROR or "DA was 
aanually ente~ed or ~oditied.--

2 Th~re were t~o or ~ore reSu,ts av~ilable for this parameter. 
lh~ reported result aay not be the sa~~ a~ in the rav d•te. 

Other GU&lifiers are lab defined. Definitions should be in the 
SDG narrative. 

The following values are unde~lined to indicate pos&ible ~robleas~ 

• 
.. 

~n KOA is underlined if it ii bigger ·than its RDL . 

An ERROR ;5 underl-ined if the 2 sigma counting error is bigger 
than both the "DA and ihe RESUL1, implying that the KDA ••Y not 
be a good est:'imate of the: 'real' 11ini•um deie-~ttebte- activity. 

A negative. RESULT io underlined Hit is Less than the negative. 
of its 2 sig~a counting ERROR. 

.. 

Lab id ~T~K~A£E ____ ___ 
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TMA/EBERLINE 
r-----~--~------~~----------,s~HPIA NATIONAL LABS, 9303244 

~l.il 9303244 
tontac:t S.bZilJn Bl DOll 

LAB 

REPO-RT GUIDE 
Client Sandia National Labs 

Contract 12-08~18 

CONTROL SAMPLE 

Th~ Le~ Control Sample Report: shows all re.sutts,_ recove-ries and pri11ary 
supporting intor~ation for one Lab Control Soaple. 

The foUoving notes opply to this rep_ort: 

• All fields in co<lmon 11ith the Deto Shee't ReJ>Ort have si10ilar 
u~age. Reier 'to its Rrport: Guide for detail~. 

• .Aftlc-.Jnts ADDED .are the lab• s estillate of the.-attual amoUn:t spiked 

into thia sa~ple with their ERROR an es~imete o1 ~he error o1 
this llMOUnt. 

An amount is underline~ _if .its ra'tio to the correspondin-g RibL is 
outside protocol specified li•its. 

• ·REt (Recovery) is RESULT divided by ADDED ••pressed as a 

p«r cent. 

-t 1he firs't, -co~puted li11i-t.s for the f'eeovt:ry rettcct: 

\ 

1. The error c;.f RESULT, in<luding that introduced by 
roundin~ the ~esult prior ~o print;ng. 

If the liooi1:s are labeled <TOTAL), ~hey include 
preparotion •r.ror ·in the r0$ul't. If labeled (COUNT), 

they do not. 

2. The error of ADDED. 

3. A lab speC;tied, per perame~er biss. The bias changes 
the o•nter ot ·the"oooputed liait r~nge. 

"' ltre second li111its lir-e protocCll defined upper and lower QC \hdts 
1or the recovery. 

The recovery is unde_rlined (out o1 spe-c:) if it 1s outsi"de e-ither 

of these ranges. 

lab id l!IH 
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TMA/EBERLINE 
r------------------------------,~ANDiA NATIONAL LABS, 9303244 

SDS 9303244 

Contact Shoun BlooM REPORT GUIDE 
Cliorit Sandi~ Na~ional Lebo 

tont net 12-08418 . 

REPLICA'lE 

The Replicate Report shows all results, differences and pri~arr 
supporting infor•ati.on for· one Replicate and· associated Original saeple. 

The following notes apply to this report: 

• All fields in ccn~on with the Data Sheet Report have siailer 
usage. Tl\is epplhs both to the .Replinte and ·original au•ple 
data. Refer to the Data Sheet Report Guide for details. 

• 

If the Replicate has data for a TEST and the lab did not do this 
te .. t to the Original, the Orig·inel's RESULTs are underlined. 

The RPO (Releti-• Percent. Difference) is.the absolute value of 
the difference of the RESUL~s divided by their overoge expreaoed 
as a percent .. 

·If .both RESULT& are tess than their !IDAs, no RPO is co11putod ond 
a •-• i-s prin'-ed .. 

~or a paraaeter, if the lab did vork for bot~ sa•ples but has 
data tar only one, the nDA fro• the saaple ~ith data ;a ~sed ao 
the other's result in tho RPD. 

The 'first, conputed li•dt ls- the (quedr.atic) su• o1 "the errors 
o1 the resUlts divided ·by the -21·Ver.a£ie result a.s a perc:~nt, he-nce 
the relative error of the diife-rente rather than the erl"o:r of 
the rel~tive differen~e. The error$ in~lu~ing th~t int~oduced 
by rounding the RESULTs prior to printing. 

11 this li~it is labeled TOT, it includes the preparation error 
in the RESULTs. lf labeled CHT, it does not. 

lhis value repor~ed tQ·r thii liMit is at most 999. 

• The second liait for the RPD is the larger of: 

1. A fixed percentage specified il'i th·e protocol. 

2. A protocol factor (typically 2) ti~es the av~rage "DA .as 

Lab id T"AE 
Protocol Sandia SOli 
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~~-6 
tonta~t Shaun elop• 

• 

. 

REPORT &UJ DES 

Page .8 

SU"HARY JATA SEtTlDN 

Page 35 

GUIDE, cent~ 

REPLICA.TE: 

Client Sandia National Labs 
Contract·12-CS41B 

a ~ercont of the.avereg~ re•ult. lhi£ li•it applies 
~hen the result4 are c~o$e to th~ "~As. 

lhe RPD is underlined (out of spec) if it is greater then either 

liaH . 
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TMA/EBE;RLINE 

r------------------------------.s~NDJ~ M~TlONAL LABS, 9303244 
SDG 9303244 

Coritaet Shaun Elooa REPORT GUIDE 

MA!l'RIX SPIKE 

Cli~n~ Sandia National Labs 
Contract 12-08~18 

The H~tri~.Spit~ Report $hows all results, recoveries end pri•ery 
supporti~G infor•ation for one Katri• Spike and· associated original 
sa•ple. 

The following notes apply to this report: 

" 

• 

• 

• 

Hl fields in corn•on with tho Dat" Sheet lie port have siai lar 
usage. This applies both to the SpHed and Original sa a ph 
data. Refer to· the Deta Shen Report Guide for detai La. 

11 the spike has data hr a TEST and the lab did not da thh 
test to 'the Original,. the Original' .a. RESULTs are underlined. 

A~ounts ADDED are the lab's osti~ate of the actual aaount spiked 
into the Spike sa~ple with their ERROR ·an estiaete of the error 
of thio amount; 

An a•ount is underlined if its ratio to th~ corresponding R~L is 
outside protocol specifi••d li10its. 

RH !Recovery) is the Spike RESULT oinus the Original RESULT 
di~ided by ADDED e~pressed as a percent. 

The first, computed liMits 1or the rtcoYery reflect: 

1. The errors o1 the RESULTs, including that introduced by 
rounding th~• prior to printing. 

If tho limits ore labeled (TOTAL), they include 
preparation error in the result .. If labeled (COUNT), 
they do not. 

2. The error of ADDEP. 

3. A l&b specifi~d, per p~r~meter tie~. The bias changes 
the center o1 th~ computed li•it range~ 

. 

• The second limito are protocol defined upper and l~wer Qt li10its 
1or th~ recovery~ 

REPOIIl GUIDES 
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TMAJEBERLINE 
r-------~----~~------------~sANDIA NATIONAL LABS, 9303244 

StG 9303244 · 
Conte~t· Shaun Bloo• GUIDE, C 0 D t·. 

MATRIX SPIKE 

Client San"di• National Labs· 
Contr~ct .12~08418 

lhese liB>its are left blank if the Origin.el RESULT is I>Ore than 
a protocol defined 1actor (typically 4) times ADDED. this is a 
way of accounting for that when the ~pike i~ saall coMpared to 
the a•ount in ~he original sa•ple, the ~ecovery is unrel~able. 

* lhe recQver)' is unde_rlined (out o1 _spec). if it i.s outside either 

of these ra.nges. 
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TMA/EBERLINE 
r-------------------------~----~SAMDlA NATIONAL LABS, 9303244 

SDG '1303244 
Contact Sheun lllooa REPORT GUIDE 

Client Sandia National labs 
Contract 12-08418 

. 

RESUL'l' SUMMARY 

The Result Suuary Report sho11s up to fou·r results aeasurecf usin9 one 
11ethod. There is one report for ..,ch_ TEST, as used on the Data Sheet 
Report. The correspondin9 ~ethod Sum•ary Report has method perforaance 
dote. 

The follo11ing notes apply to this report! 

• Each per ~ethod report is subdivi~ed into s~ctio~~, ~ne for ~ach 
preparation· batch. A preparation· batch should be· work done o~er 
a restricted period of tioe by " saalL group of people in· a 
defined •~•• of the tab. 

There should be Lab Control Saaple and Reagent Blank results I~ 

ea&h prep~ra~ion betch sinte this close-correspondence aakes t~e 
QC meaningful. Depending on lab polcy, Replicates need not 
occur in each batch $ince they QC sa&pl• dependeociea ~u~h aa 
·matrix e1fects. 

lf a resul~ io les~ than both its HDA an~ •Dl, it is repl•ced by 
just 'U' on this report. If it is greater than or equal to the 
RDl but less than the HDA, the result is sholln \lith a 'U' flag. 

The and X flags are as on the data sheet . 

Non-U results for R~agent B\enks are underlined· to indicate 

poss)ble c~nta~ination of o1her sa•pl~s in the preparation 
· b•tch. The Reagent Blank Report has s.upporting data. 

• lab Control Sa•ple and ~atrix Spike results are shown as: Dk. No -
da~a, LO~ or HlGH, with the last t~o underlined. 'No data• 
ileans no amount .ADDED was specifite'd. 1 LOW'' and •HIGH 1 

correspond ~a when the recovery i$ underlined on the Lab Control 
sample or "~trix Spike Report; S~e it for supporting data. 

Replit6~e sample results are sho~n as: ok, -No data, or OUT, with 

the last twc underlined. •He dat~· Means ~here was -no original 
sample d~~a 1ound for this replic~te~ lOU1' corresponds ~0 when 
the RPD is ~nderlined on t~e Replicate Report~ See it for 
supporting data. 

lab id THAE 
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T M A / E B E RL I N E 
~------:-------------,SAIIDlA NATIONAL LA.BS. ·93032·44 

.'so& 93032~4. · 
cont8C,t. Shaun Btooa G U I D £· 1 

Client sandia National Labs 
Contract 12-08416 

RESULT SUMMARY 

For so•e •Ethods, ratios as percentage~ and error esti•ates for.the• ere 

C011puted 'for pairs of· results... A ratio colu•n header lite 11+3· lleans. 
the ratio of the first result coluan and the third.result colu•n. 

The error estimate for a ratio reflects the errors of RESULTs, including. 
errors i~trod~ced by rounding the RESULTs prior to pfinting and the 
preparation error if one is shown for the preparation batch. 

lht preparation error is included once~· not ance for e•ch 
result, ·eince p·reparati_oi\ errors for the- resu-t.t:s; shoutd be 

.highly corr~lated. 

The ratio ;. underlined !out o1 spec) if the absolute value of it·s 
difference fro11 a no11in~e~L value ·is gre.ater than its error e.stiaate. 

A~erage ratios ~re co~put~d. These do no~.intlude ratios fro~ Lab 
Control s~mple. Reagent Btank or Hatrix ~pik~ re$Utt8 since th~ir 
m~trices ere not necE-$Sar.ily s;milar to normal .sa•pie•··s,-. 

Fo~ Gross Alpha or Gross E~ta result~r there •ay be a colu~n shoving the 
su• of other Alpha or Bete enlittt-rs. "lhi1- !.u• includes'·.a"ll relevant 
results in the DVD database~ vhether·repor1ed or not. Results in the 

su• are weighted by a particles/decay value specified by the lab for 
each rel~vant parame~er. Result$ lrss than their ~DA are·not included. 
No sua:s .are cc.11puted for Q'C SaiYlple_.s since their various pl11nc:hets 11:ay 

not be physically r~lated. 

L-------------------------------------------------------------------JI 
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TMA/EBERLINE 
r----------------------------.sANBlA NATJOHAL LABS •. 9303~44_r-~------------------------~ 

SDG 9303244 

Contact Shaun Slooa REPORT GUIDE 
Client Sandie National labs 

Contract 12-08418 

METHOD SUMMARY 

. 

The Hethod SumMary Report shows perfor•ance data for one meihod. There 
is one report for each TEST. as u£ed on the Data Sheet Report. 

The following not~s apply to this report: 

* Each per me~hod r~por~ is subdivided into sections, one for each 
preparation batch. A preparation_ batch shoul~ be_ work done over 
a restricted p~riod of ti10e by a saall group of· people 1n a 
defined area ~f the lab. 

There shoulo be lab Control sa~ple·and ••agent Blank results in 
each prep11ration b.atch sin~e this c\o:a.e correspondence •ates th"e 
Qt meaningful. Depending on lab policy, ~epli~ai~s need ~ot 
occur ;n eecb batch since they ot sa•ple ~epend~ncie1 such as 
matrix effects. 

The. RAW lEST colu~n shows the test code us~d in the raw det• to 
identify a perti~ular analysis if it is different then the test 
<ode in the beader of the r~port. This j~~urs ·in special cases 
due to method specific details about how the "lab labels vork • 

The Lab Sa•ple or Planchet lP co~bined with the _<Raw) Test Code 
and Suffix uniquely identify the raw data for ea~h analysis. 

• It the MD~ colu~n is labeled 'MAX MDA', there vas ~ore than one 
result measured by -the rep~rted 11e1hod end the tU)A Sho"Wn ;s the 
large•t HDA. It not all th~se results ~ave the ~•••'~Dl, the 
MAX H~A reflects only those results vith RDl e~ual to the 
s•alle.st one. 

MPAs are underlined it greater than the RDL; the smallest RDL if 
there is aore than one. 

* Aliquots are underlined i1 less than a nominal value specified 
for the •Hhod. 

• Residu~s are und~rlin~d if outsid~ a range specified 1or t~e 
•ethod. 

lab id 
Protocol 
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TMA/EBERLIHE 
r-------~---------------------,s~N~l~ H~T!ONAL L~BS, 9303244 

sll.s 9303244 
Conta6t Shaun Bloom GUIDE, cont. 

Client Sandia National Labs 
Contract 12-08418 

METHOD SUMMARY 

.. Yields, which tu1y be 8 gravi'lletric yield, chemica\' r~covery or 
de~~ctor e11itiency dep~nding on the ~ethod,_ are underlined if 
ou~side a r~nge ~peci1i~d 1ar th~ nethod. 

* count ti•~s are undertined if less ~han a nominal value 
sp~cified for the =ethod. 

• Reaolutions (as F\1111'1; Full ~idth at Half /lax) are underlined if 
gre~ter than a •ethod spec1fied li•it. 

Days Held are underlined if greater than • holding ti•e 
specified in the protocol. 

* ~nalysis da~es ar~ underlined if before ~heir $aMple 1 s 
prepar~tion date. 

Lab id 
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ER92004291-l 930324402 

A1lllyte 

Th-230 
Th-232 

U-235 
U-238 
Th-230 
Th-232 
Pu238 
Pu-239 

Sandia National Laboralorl<$ 
D,cision AmDJUJIS 

SDG9303244 

420 
420 
420 0.75 . 

1 420 0.73 
} 420- 0.73 

0.00-
0.36 0.02 
0.35 0.00 
0.35. 0.00 
0.42 0.00 

0.36 2 0.01 
0.36 7 0.02 
0.34 0.00 0 0.00 
0.34 0.00 0 0.00 
0.41 0.00 0 .o.oo 

- 0.41 0.00 0 iwo 
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ADDENDUMF 

PLATES SHOWING THE STORM WATER DRAIN SYSTEM AND THE SANITARY 
SEWER SYSTEM 



The images in Addendum F are too large to scan. 
They can be viewed in the hard copy document 

in the Administrative Record at NMED Hazardous 
Waste Bureau in Santa Fe or at Zimmerman 

Library. 
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ADDENDUMG 

SOLID WASTE MANAGEMENT UNIT 96-TA-I STORM DRAIN SYSTEM, 
AUGUST/SEPTEMBER 1998 SUPPLEMENTAL INVESTIGATION

FIELD REPORT(SNLJNM MARCH 2003). 
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Introduction 

Solid Waste Management Unit 96-TA-1 Storm Drain System 
August/September 1998 Supplemental Investigation

Field Report March 2003 

Additional soil sampling was detennined to be necessary for several Solid Waste Management Unit 
(SWMU) 96 outfall locations in and around Teclmical Area (T A)-I at Sandia National Labora,tories, New 
Mexico (SNLINM); The necessity of further sampling was based on: 

);> The results of the original RCRA Facility Investigation (RFI) surface soil sampling (SNLJNM 
May 1997), 

);> Written response from the New Mexico Environment Department (NMED)/ Hazardous and 
Radioactive Materials Bureau (HRMB) in the form of Technical CoJ1UI1ents on the SNL SWMOs 
96 Proposal for NFA {NMED March 1998 and SNLINM June 1998). 

);> Discussions in meetings with personnel from NMEDIHRMB, and 
);> Impending construction activities (by SNLINM Facilities) within or near SWMU 96 outfall areas. 

Five outfall areas associated with the stonn drain system at TA-l (Figure 1) required further investigations 
before construction activities could begin. During tl1e original. field investigation conducted in the summer 
of 1995, five surface soil samples were collected at each outfall location (SNLINM May 1997). The · 
Supplemental Investigation required collecting soil samples botl1 vertically and horizontally ftom the 
original sample locations at the five outfall areas (Figures 2 tlrrough 6). The field investigation was started 
on August 15, 1998 and completed September 8, 1998. This field report is limited to describing activities 
associated with the collection of samples. The analytical results and significance of these results are not· 
discussed in the report but instea~ will be presented in t11e Response to NMED's Technical Comments 
(NMED March 1998) that is currently being prepared. · 

Investigation 

TI1e drilling program was conducted with a truck mounted Geoprobe™ drill rig. A total of twenty-five 
boreholes (11096-GP-060 through Tl096-GP-084) were drilled, five boreholes at each outfall location 
(Figure 2 through 6). Table 1 identifies borehole numbers associated with each outfall, lind Table 2 
summarizes the samples collected by Analysis Request-Chain of Custody (ARCOC) number. 

Sample specifications are provided in Table 3, including sample identification, date, time, sample depth, 
and analyses requested. Duplicate samples were collected at soil borehole numbers Tl096-GP-085 through 
TI096-GP- 089. 

The placement of the boreholes for the supplemental investigation was based on the original 1995 RF'I 
surface sample locations (SNLINM May 1997). Three borei10les (at each outfall location) coincided with 
the three original (1995) surface sample locations closest to the outfalls. The two remaining boreholes 
were drilled 20 to 30 feet downgradient (one upgradient) from the first three boreholes (Figures 2 
through 6). 

Soil samples were collected using the Geoprobe® rig equipped with a 2.5-inc)l outside diameter by 24-inch 
long core sampler, which was lined with a cellulose butyrate (CAB) sleeve. Satnpleswere collected 
approximately every 5 feet bgs to a maximum depth of 20 feel Upon removal of the CAB sleeve from the 
cote sampler, one 6-inch section was cut from the sleeve. 'This section was sealed and prepared for 
shipment to the off-site laboratory for VOC analysis. TI1e reliJaining soil was thoroughly mixed, placed in 
appropriate containers, and prepared for shipment to the off-site laboratory for SVOC, Target Analyte List 
(TAL) metal, PCBs, isotopic uranium, isotopic plutonium, and tritium analyses. An additional contairier of 
soil was sent to tl1e on-site Radiation Protection Sample Diagnostics (RPSD) laboratory for galru:na 
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Table 1. August/September 1998 Supplemental Investigation Borehole Summary 

Outfall Locations Borehole Numbers 
East ofT-City (near the NE comer of 14"' Street and TI096-GP-060 
Harding Blvd. Tl096-GP-061 

TI096-GP-062 
TI096-GP-063 
Tl096-GP-064 

· NW comer ofM and 14m Streets TI096-GP-065 
Tl096-GP-066 
Tl096-GP-067 
TI096-GP-068 
Tl096-GP-069 

SE comer of 9"' Street and Harding Blvd. Tl096-GP-070 
TI096-GP-071 
Tl096-GP-072 
TI096•GP-073 
TI096-GP-074 

NW corner of 20m Street and Harding Blvd. Tl096-GP-075 
TI096-GP-076 
Tl096-GP-077 
TI096-GP-078 
TI096-GP-079 · 

SW ofBuilding 897 TI096-GP-080 
I· . 

TI096-GP-081 
TI096-GP-082 
TI096-GP-083 

/ TI096-GP-084 

Table 2. August/September 1998 SWMU 96 Supplemental Investigation Sampling Summary 

ARCOC Number Laboratory Ship Date Number of Analytes 
Samules 

600829 GEL 17 SEP 98 6 Iso-U!Pu 
6 PCBs 
6 SVOCs 
6 TAL Metals 
6 Tritium 
6 VOCs 
1 VOCs(TB) 

600830 GEL 17 SEP 98 14 Iso-U!Pu 
·. 14 PCBs 

14 SVOCs 
14 TAL Metals 
14 Tritium 
14 VOCs 
1 VOCs(TB) 
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Table 2. August/September 1998 SWMU 96 Supplemental Investigation Sampling Summary . 
ARCOC Number Laboratory Ship Date Number of Analytes 

Samples 
600831 GEL 19 SEP 98 12 Iso-U/Pu 

12 PCBs 
12 SVOCs 
12 TAL Metals 
12 Tritium 
12 VOCs 
I Iso-U/Pu (EB) 
1 PCBs (EB) 
1 SVOCs(EB) 
I TAL Metals (EB) 
I Tritium (EB) 
1 VOCs(EB) 
I VOCs@) 

600832 GEL 22 SEP 98 10 lso-U/Pu 
10 PCBs 

. 

10 SVOCs 
IO TAL Metals 
IO Tritium 
10 VOCs 
0 VOCs (TB) 

600833 RPSD I6 SEP 98 20 GrunmaSPec: 
600838 GEL 8 OCT 98 17 Iso-U/Pu 

I7 PCBs 

I 
17 SVOCs 
I7 TAL Metals 
I7 Tritium 
17 VOCs 
I Iso-U/Pu (EB) 
I PCBs (EB) 
1 SVOCs(EB). 
1 T ALMetals (EB) 
1 Tritium (EB) 
1 VOCs(EB) 
1 VOCs(TB) 

600840 GEL 8 OCT98 5 Iso-U/Pu 
5 PCBs 
5 SVOCs 
5 TAL Metals 
5 Tritium 
5 VOCs 
1 lso-U/Pu(EB) 
1 PCBs(EB) 
1 SVOCs(EB) 
I TAL Metals (EB) 
I Tritium (EB) 
I VOCs(EB) 
1 VOCs (TB) 
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' 

'fable 2. August/september 1998 SWMU 96 Supplenientallnvestigatioil Sampling Summary 
'• 

ARCOC Number 

600841 

600842 

600843 

600844 
600845 

600846 

600852 

601040 

601096 

Notes. 
ARCOC 
EB 

' 

= 

SWMU 96-Field Report 

Laboratory Ship Date Number of 
Samples 

RPSD 21 SEP 98 23 
1 

GEL 30 SEP 98 12 
12 
12 
12 
12 
12 
1 

GEL . 020CT98 6 
6 
6 
6 
6 
6 
1' 

RPSD 02 OCT98 20 
GEL 02·0CT98 14 

14 
14 
14 
14 
14 
1 

GEL 05 OCT98. 10 
10 
10 
10 
10 
10 
1 

RPSD 07 OCT98 22 
2 

RPSD 08 OCT98 6 
I 

GEL 09 OCT98 6 
6 

. 6 
6 
6 
6 
I 
I 
I 
1 
1 
I 
I . 

. Allalysis Request and Chain of Custody. 
Equipment blank. 

Page4 

Analytes 

Gamma Spec 
Ganuna Spec (EB) 

Iso-U/Pu 
PCBs 

SVOCs 
TAL Metals 

Tritium 
VOCs 

VOCs(TB) 
Iso-U/Pu 

PCBs 
SVOCs 

TAL Metals 
Tritium 
VOCs 

VOCs(TB) 
Ganuna Spec 

· Iso-U/Pu 
PCBs 

SVOCs 
TAL Metals 

Tritium 
VOCs 

VOCs{TB) 
Iso-U/Pu 

PCBs 
SVOCs 

TAL Metals 
Tritium 
VOCs 

VOCs (TB) 
Gamma Spec 

Ganuna Spec (EB) 
Gainma Spec . 

Gamma Spec (EB) 
Iso-U/Pu 

PCBs 
SVOCs 

TAL Metals 
Tritium 
VOCs 

Iso-U/Pu (EB) 
PCBs~ 

SVOCs(EB) 
TAL Metals (EB) 

.Tritium (EB) 
VOCs(EB) 
VOCs(TB) 

March 31, 2003 



I 

I 

' 

GEL 
Iso-U/Pu 
PCBs 
RPSD 
SVOCs 
TAL 
TB 
VOCs 

= 

= 
= 
= 

' General Engineering Laboratories (Charleston, SC). 
Isotopic uranium and plutonium. 
Polychlorinated biphenyls. 
Radiation Protection Sample Diagnostics. 
Semivolatile organic compounds. 
Target Analyte List 
Trip blank. 
Volatile organic compounds. 

spectroscopy analyses. Usually two sampling stabs with the Geoprobe® were required to collect enough 
soil for these analyses. One hundred and thirteen samples were collected (inqluding duplicates) and sent to 
GEL laboratory for VOC, SVOC, TAL metal, PCB, isotopic uranium and plutonium, and tritium analyses 
(Table 3). Ninety-one samples were sent to the SNLINM RPSD laboratory for gamma spectroscopy 
analyses (Table 3). 

After the samples were collected, Envirorunental Geographic Information System (EGIS) personnel 
surveyed the soil borehole locations with a global positioning system (GPS). The GPS data include 
northing and easting cOordinates for each borehole, whereas elevations were estimated from topographic 
coverage (electronic data) in EGIS. 

Three types of field QC samples :were shipped for analysis: field duplicates, equipment rinsate blanks and 
trip blanks (Table 3). Additional soils were collected for matrix spike/matrix spike duplicate analyses by 
the analytical laboratory. The five field duplicate samples collected were analyzed for the same parameters 
as their corresponding samples. TI1e samples were collected by drilling approximately 2 feet away from the 
corresponding sample location and the same depth interval was sampled. Four equipment rinsate blank 
samples were collected by pouring de-ionized water over the decontaminated sampling equipment For 
each shipment that contained VOC analytical samples, a trip blank sample was also submitted. For this 
supplemental investigation, eight trip blanks accompanied the sample containers to the field and back to the 
laboratory. · 

Soil samples sent to GEL Laboratory were analyzed by the following approved EPA methods: Method 
8260 for VOCs, Metllod.8070 for SVOCs, Met11od 8080 for PCBs, Method 6010 for metals, and Method 
7 4 71 for mercury. For the radionuclide samples, GEL used EPIA-011 for isotopic uranium, EPIA-0 12 for 
isotopic plutonium, and EPA 906.0 for tritium. In addition, the gamma spectroscopy were analyzed by 
SLN/NM approved analytical procedures by the on-site laboratory. 

References 

New Mexico Environment Department (NMED), March 1998. NMEb Technical Comments: SNL 
SWMUs 96, 187, 226; Proposals for NFA, 7th Round, May 1997." Letter from RobertS. Dinwiddie, 
NMED to Michael Zamorski, U.S. Department of Energy Albuquerque Operations Office, Santa Fe, New 
Mexico. March 17, 1998 

Sandia National Laboratories/New Mexico (SNL/NM), May 1997. "Proposal for Risk-Based No Further 
Action Envirorunental Restoration Site 96, Storm Drain System, Operable Unit 1302" Environmental 
Restoration Project, Sandia National Laboratories, New Mexico. May 1997. 

San'dia National Laboratories/New Mexico (SNLINM), June 1998. "Environmental Restoration Project 
Responses to NMED Technical Comments on No Further Action Proposals Dated May 1997." 
Environmental Restoration Project, Sandia National Laboratories, New Mexico. June 1998. 
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TABLE 3'. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 
ON-SITE LAB 

OFF-SITE LAB ANALYSES 
ANALYSES 

ARCOC/SMO Sample Number DATE/TIME ER SAMPLE ID Sample Type Sample :::; 
Date and Time the Depth :::; :::> 

See Figures for Locations (ft) :::> z 
sample was collected z 0 

1-
0 0 

<( 
3 ~ 

a: 
{Coordinates available w 0 ... :::> II. II. .. N 

f! Q Q through EGIS) rJ) N ~ :::; <( ~ i'l w II. II. 
:::> :::; m :::; 0 0 
i= T1 096· :::; 0 0 .J "' 

1- 1-
0 0 a: <( 0 > <( 0 !!l !!l Cl > (/) .I- Q. 1-

600829/ 042775-001 9/15/98-0950 GP-060-005-S Soil 3 X 
600829/ 042775-002 9/1 5/98·0950 GP-060-005-S Soil 3 X X X X X 
600829/ 042775-003 9!15/98-0950 GP-060-005-S Soil 3 X 
600829/ 042776-001 9/1 5/98· 1032 GP-060-0 1 0-S Soil 8 X 
600829/ 042776-002 9/1 5/98·1032 GP-060-01 0-S Soil 8 X X X X X 
600829/ 042776-003 9/1 5/98· 1032 GP-060-01 0-S Soil 8 X 
'600829/ 042779-001 9/1 5/98· 1050 GP-061 -005-S Soil 3 X 
600829/042779-002 9/1 5/98· 1050 GP-061 ·005-S . Soil 3 X X X X X 
600829/042779-003 9/1 5/98· 1050 GP-061-005-S Soil 3 X 
600829/042780-001 9/1 5/98· 1 109 GP-061 ·01 0-S Soil 8 X 
600829/ 042780-002 9/1 5/98·1 109 GP-061·01 O-S Soil 8 X X X X X 
600829/042780-003 9/15/98-1109 GP-061 ·01 0-S Soil 8 X 
600829/042781-001 9/1 5/98-1140 GP-061-015-S Soil 13 X 
600829/042781-002 9/1 5/98·1140 GP-061-01 5-S Soil 13 X X X X X 
600829/042781-003 9/1 5/98·1140 GP-061-015-S Soil 13 X 
600829/ 042782-001 9/15/98-1 224 GP-061-020-S Soil 18 X 
600829/ 042782-002 9/15/98-1224 GP-061-020-S Soil 18 X X X X X 
600829/ 042782-003 9/15/98· 1 224 GP-061 ·020-S Soil 18 . X 
600830/042783-001 9/15/98-1421 GP-062-005-S Soil 3 X 
600830/042783-002 9/1 5/98-1421 GP-062-005-S Soil 3 X X X X X 
600830/ 042783-003 9/15/98-1421 GP-062-005-S Soil 3 X 
600830/042784-001 9/1 5/98-1423 GP-062-01 0-S Soil 8 X 
600830/ 042784-002 9/15/98-1423 GP-062-01 0-S Soil 8 X X X X X 
600830/ 042784-003 9/15/98·1423 GP-062-010-5 Soil 8 X 
600830/042785-001 9/15/98-1434 GP-062-015-S Soil 13 X 
600830/ 042785-002 9/1 5/98-1434 . GP-062-01 5-S Soil 13 X X X X X 
600830/ 042785-003 9/1 5/98-1434 GP-062-0 1 5-S Soil 13 . X 
600830/042786-001 9/15/98-1519 GP-062-020-S Soil 18 X 
600830/ 042786-002 9/15/98-1519 GP-062-020-S Soil 18 X X X X X 
600830/ 042786-003 9/15/98-1519 GP-062-020-S Soil 18 X 
600830/ 042787-001 9/16/98-0902 GP-063-001-S Soil 0 X . 

600830/ 042787-002 . 9!16/98-0902 GP-063-001-S Soil 0 X X X X X 
600830/ 042787-003 9/16/98-0902 GP-063-001 -s Soil 0 X 
600830/ 042788-001 9/16/98-0940 GP-063-005-5 Soil 3 X 
600830/ 042788-002 9/1 6/98-0940 GP-063-005-S . Soil 3 X X X X X 
600830/042788-003 9/16/98-0940 GP-063-005-S Soil 3 X 
600830/ 042789·001 9/16/98-0947 GP-063-01 0-S Soil 8 X 
600830/ 042789-002 9/16/98-0947 GP-063-01 0-S . Soil 8 X X X X X 
600830/ 042789-003 9/16/98-0947 GP-063-01 0-S Soil 8 __ ,__ -- ·- - -

X 

SWMU 96 _ 1 998 _Sample_ T ablo.xls Page 1 of 13 



• • • 
TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

ARCOC/SMO Sample Number 

I 042790-001 
I 042790-002 
1042-
1042791-001 
I 042791-002 
I 042791-003 
I 042792-001 
I 042792-002 

n3o/ 042792-0o3 
00830/04 
00830/04 
00830/04 
00830/ 04' '~u-• 

- 600830/042794-002 
I 042794-003 

600830/042797-001 
104: 

--600830/ 

,-042~ 

600831/ 

'-003 
1-001 

)2 

Jl 

600831/ 042' 

600831/042 
600831/ 0428vv-• 
600831/ 042800-002 
600831/ 042800-003 

00831/ 042801-001 
·00831/ 042801-002 

;o0831/ 042801-003 
;o0831/ 042802-001 
;oo831/ 042802-002 
j00831/042802-003 
600831! 04: 
600831 
600831 
600831 
600831, 

SWMU 96 

DATE/TIME I ER SAMPLE ID 
Date and Time the 

sample was collected See Figures for Locations 

9/16/98-1015 
9/16/98-1015 
3/16198-101! 
3/16/98-1101 

l/16/98-11 O! 
l/16/98-11 0! 
9/16/98-1131 
9/16/98-
9/16/98-' 
9/16/98-' 
9/16/98--
9/16/98-1320 
9/16/98-1337 
9/16/98-1337 
9/16/98-1337 
9/16/98-1354 
9/16198-1354 
9/16/98-1354 
9/16/98-1430 
9/16/98-1430 
9/16/98-1430 
9/17/98-1037 
9/17/98-1037 
9/17/98-1037 
9/17/98-1054 
9/17/98-1 054 
9/17, 
9/17, 
9/17/98-1 
9/17/98-1115 
9/17/98-1143 
9/17/98-1143 
9/17/!3_8-1143 
9/18/98-0935 
9/18/98-09< 
9/18/98-09< 
9/18/98-09' 

(Coordinates available 
through EGIS) 

T1 096-

15-S 
GP-063-015-S 

15-S 

---· -

GP-064-001-! 
GP-064-00' 

-UO"+•U15-

·064-015~ 

lP-064-020-' 
lP-064-020-
lP-064-020-' 

GP-C 

GP-065-005-S 
GP-065-0 1 0-S 
GP-065-01 0-S 

(; 

10-S 
15-S 
15-S 
15-S 
20-S 
O-S 

GP-066-005-5 
GP-

10-S 
10-S 

GP-066-01 0-S ~··~-KOOU•o 
SWMU 96_1998_Sample_Table.xls 

Sample Type 

5o 
5o 
5o 
5o 
5o 
Soil 
Soil 
Soil 
Soil 

Sa 
Soil 

Sa 
Sa 
So 
So 
Soil 
Soil 
Soil 
Soil 

Soil 
Soil 

Soii 
Soil 
Soil 
Soil. 
So 
So 
So 
So 

Soi! 
Soil 
Soil 
Soil_ 
Soil 
Soil 
Soil 

Soil 
Soil. 

• 

Sample 
Depth 

(It) 

13 
13 
13 
18 
18 
18 
0 
0 
0 
3 
3 
3 
8 
8· 

8 
13 
13 
13 
18 
18 
18 
3 
3 
3 
8 

3 
1s 

'""'13 
18 
18 
18 
3 
3 
3 
8 
8 
8 

ON-SITE LAB 
ANALYSES 

hl ._ 
Ill 
< . . . 
< 
~ 

~_w~ "' "' "' -- m 
0 u 
u 0 
0 > _> . Ill 

X 
X 

X 
X 

X 
X 

X 
~ 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X 

X 
X-

X 
X 

OFF-SITE LAB ANALYSES 

~ :::; 

~ ~ 
X X 

X X 

X X 

X X 

X _x 

X x 

x x 

~ X 

X X 

X X 

X X 

X X 

X X 

::; 
::> 

! 
::> 
Q ._ 

~ 

::; 
2 

i 
u 

i 
x I x 

x I x 

X I -X 

JLL~ 

X I X 

x_ 1_-x 

X I X 

X I X 

X I X 

_Lj___X 

X 1- X 

X I X 

·Page-

::; 
:J 
f= a: 
t-_ 

X 

)(_ 

X 

X 

)( 

X 

X 

X 

X 

_x 

_x 

X 



• • 
TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 
ON-SITE LAB 

OFF-SITE LAB ANALYSES 
ANALYSES 

ARCOC/SMO Sample Number DATE/TIME ER SAMPLE ID Sample Type Sample ::ii 
Date and Time the Depth ::; :J 

(It) :J z 
sample was collected See Figures for Locations z 0 

1-
0 0 

<( .:J 

0 rn ~ ...J (Coordinates available UJ .... ...J :J "-a. " "' <( Q 0 through EGIS) rn "' e 1- ::ii <( e ll UJ a. ;;: 
:J ::; m ::ii 0 g 

T1096- ::; (J 0 -' "' 
1- E 

<( 0 > ~ 0 0 0 a: 
CJ > UJ "- !!1 !!1 1-

600831/042805-001 9/18/98-0952 GP-066-015-S Soil 13 X 
600831/ 042805"002 9/18/98-0952 GP-066-015-S Soil 13 X X X X X 
600831/ 042805-003 9/18/98-0952 GP-066-015-S Soil 13 X 
600831/ 042806-001 9/18/98-1013 GP-066-020-S Soil 18 X 
600831/ 042806-002 9/18/98-1013 GP-066-020-S Soil 18 X X X X X 
600831/ 042806-003 9/18/98-1013 GP-066-020-S Soil 18 X 
600831/042807-001 9/18/98-1110 GP-067-005-S Soil 3 X 
600831/042807-002 9/18/98-1110 GP-067-005-S Soil 3 X X X X X 
600831/ 042807-003 9/18/98-1110 GP-067-005-S Soil 3 X 

600831/ 042808-001 9/18/98-1118 GP-067-01 0-S Soil 8 X 
600831/ 042808-002 9/18/98-1118 GP-06.7-01 0-S Soil 8 X X X X X 
600831/ 042808-003 9/18/98-1118 GP-067-01 0-S Soil 8 X 
600831/ 042809-001 9/18/98-1125 GP-06 7-01 5-S Soil 13 X 
600831/ 042809-002 9/18/98-1125 GP-067-015-S Soil 13 X X X X X 
600831/ 042809-003 9/18/98-1125 GP-067-015-S Soil 13 X 
600831/042810-001 9/18/98-1148 GP-067-020-S Soil 18 X 
600831/ 04281 0-002 9/18/98-1148 GP-067-020-S . Soil 18 X X X X X I 

600831/ 042810-003 9/18/98-1148 GP-067-020-S Soil 18 X_ 
600832/042811-001 9/21/98-0850 GP-068-001-S Soil 0 X 
600832/042811-002 9/21/98-0850 GP-068-001-S Soil 0 X X X X X 
600832/ 042811-003 9/21/98-0850 GP-068-001-S Soil 0 X 
600832/ 042812-001 9/21/98-0921 GP-068-005-S Soil 3 X 
600832/ 04281 2-002 9/21/98-0921 GP-068-005-S Soil 3 X X X X X 
600832/ 042812-003 9/21/98-0921 GP-068-005-S Soil 3 X 
600832/ 042813-001 9/21/98-0928 GP-068-01 0-S Soil 8 X . 

600832/ 042813-002 9/21/98-0928 GP-068-01 0-S Soil 8 X X X X X 
60083 2/ 04281 3-003 9/21/98-0928 GP-068-01 0-S Soil 8 X 
600832/ 042814-001 9/21/98-0940 GP-068-015-S Soil 13 X 
600832/ 042814-002 9/21/98-0940 GP-068-0 15-S Soil 13 X X X X X 
600832/ 042814-003 9/21/98-0940 GP'068-015-S Soil 13 X 
600832/ 042815-001 9/21/98-0950 GP-068-020-S Soil 18 X 
600832/ 042815-002 9/21/98-0950 GP-068-020-S Soil . 18 .X X X X X 
600832/042815-003 9/21/98-0950 . GP-068-020-S Soil 18 X 
600832/ 042816-001 9/21/98-1054 GP-069-00 1-S Soil 0 X 
600832/ 042816-002 9/21/98-1054 GP-069-001-S Soil 0 X X X X X 

I 600832/ 042816-003 9/21/98-1054 GP-069-001-S Soil 0 X 
600832/ 042817-001 9/21/98-1107 GP-069-0iiS-S Soil 3 X 
600832/ 042817-002 9/21/98-1107 GP-069-005-S Soil 3 X X X X X 
600832/ 042817-003 '. 9/21/98-1107 GP-069-005-S Soil 3 X 

SWMU 96_1998_Sample_Tabla.xls Page3of13 
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TABLE 3·. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

I Sample Number 

I 042818·001 
I 042818-002 
I 042818-003 
I 042819-0( 
r 042819-0· 

i008321 042819-0 

iQQ832/ U£+LOLU-' 

;o08321 042820-· 

600833/ 042775-004 
600833/ 042776-004 

I 042779-004 
I 042780-004 
I 042781-004 

I 042~ 
~-- --
600833/ 042", """' 

r 0427A"-' 
-600833/ 042~ 

, 042~ 
600833/ 042788-004 

I 042789-004 
60.0833/ 042790-004 

I 042791-004 
~ 600833/ 042792-004 

)42793-004 
)42794-004 
)42797-004 

I 042837-001 
I 042837-002 

~ 600838/ 04~839_:001 

SWMU 96 

DATE/TIME I ER SAMPLE ID 
Date.and Time the 

sample was collected See Figures for Locations 

9/21/98-111: 
9/21/98-111: 
9/21/98-111: 
9/21/98-112 
9121/98-112' 
9/21/98-' 
9/21/98-' 
9/21/98-' 
9/21/98-' 

~----
9/15/98-1 032 
9/15/98-1050 
9/15/98-1109 
9/15/98-1140 
9/15/98-1224 
9/15/98-1421 
9/15/98-1423 
9/15/98-1434 
9/15/98-1519 

..2.L!_6N~-O~O? 

~ 
9/1' 

9/16/98-,-615 
9/16/98-1105 
9/16/98-1130 
~- --

9/16/98-1320 
9/16/98-1337 
9/16/98-1354 
9/16/98-1430 
1 0/5/98-0934 
10/5/98-0934 
1 0/5J 
1 0/5158·093/ 
10/5/98-0937 
10/5/98-0937 
10/5/98-1011 
10/5/98-1011 
10/5/98-1011 

{Coordinates available 
through EGIS) 

T1096-

J-S 
J-S 
J-S 
5-S 

-••' :5-S 

0' 
GP-069-0: 
GP-06 
GP-06•-

- GP-060-0 1 O-S 
GP-061-005-S 
GP-061-01 0-S 
GP-061-015-S 
GP-061-020-S 
GP-062-005-S 

10-S 
lP-062-015-S 
W-062-020-S 
lP-063-00 1-S 

-v10-S 
-n15-s 

GP-
11-S 

Gl 
15-S 

020-S 
iP-080-005-S 
iP-080-005-S 
iP-080-005-S 
iP-080-01 0-S 

GP-080-01 0-S 
10-S 

-u15-S 
-uou-015-5 
.nAO.n15-S 

r=-==~==-='----.L...-1.:..;0=/5/98_:-_1 0~ 

WMU 96 _1998 _Sample_ T able.xls 

Sample Type 

lo 
lo 
lo 

~ 
So 
So 

So 
5o 
5o 
5oil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

So 
So 
So' 
5o I 
5oil 
5oil 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

So 
So 
So 
Soil 
Soil 
Soil 

Soil 
Soil 
Soil 

• 

Sample 
Depth 

(It) 

ON.SJTE LAB 
ANALYSES 

M 
a. ., 
< . 
< c 

3 -X 

8 X 
3 X 
8 X 
13 X 
18 X 
3 
8 

13 
18 

0 
3 
8 
13 
18 

o I ~ 
3 X 
8 X 

13 X 
18 X 
3 

3 
3 
8 
8 
8 
13 
13 
13 I 
18 

~ 
~ 
(j 
g 
x 

X 

X 

X 

_2(_ 

X 

x 

OFF .SITE LAB ANALYSEs 

s 
~ 
~ 

~ 

~ 
t 
~ 
Ci 

::; 

~ I B 
-~__L__K 

X I X 1< 

x I x X-

x I x X-

__)(_~ X 
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TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 
ON-SITE LAB 

OFF-SITE LAB ANALYSES 
ANALYSES 

ARCOC/SMO Sample Number DATEfTIME ER SAMPLE ID Sample Type Sample ::; 
Date and Time the Depth ::; ::J 

See Figures for Locations (ft) ::J z 
sample was collected z 0 

f-
. 0 0 < 3 ~ 

I! (Coordinates available Ill 0 ~ ::J 0. 0. ... 
~ 0 through EGIS) 1/) "' ~ 0 ::; < ~ a: a: 

' - ::; ll ::; ~ 0 ::J • ~ T1096- ::i 0 0 __, 
"' 0 < 0 > ;! 0 0 

CJ > (/) "- !11 !11 f-
600838/042840-002 10/5/98-1020 GP-080-020-S Soil 18 X X X X X 
600838/ 042840-003 10/5/98-1020 GP-080-020-S Soil 18 X 
600838/ 042841-001 1 0/5/98-11 05 GP-081-005-S Soil 3 X 
6008381 042841-002 10/5/98-1105 GP-081-005-S . Soil 3 X X X X X 
600838/ 042841-003 1 0/5/98-11 05 GP-081-005-S Soil 3 X 
600838/ 042842-001 1015/98-1110 GP-081-01 0-S Soil 8 . X 
600838/ 042842-002 .. .1015/98-1110 GP-081-01 O-S Soil 8 X X ·X X X 
6008381 042842-003 10/5/98-1110 GP-081-01 O-S Soil 8 X 
6008381 042843-001 10/5/98-1127 GP-081-015-S Soil 13 X 
600838/ 042843-002 10/5/98-1127 GP-081-015-S Soil 13 X X X X X 
600838/ 042843-003 10/5/98-1 1 27 GP-081-015-S Soil 13 X 
600838/ 042844-001 1015/98-1149 GP-081-020-S Soil 18 X 
6008381 042844-002 10/5/98-1149 GP-081-020-S Soil 18 X X X X X 
600838/ 042844-003 10/5/98-1149 GP-081-020-S Soil 18 X 
600838/ 042845-001 10/7/98-0906 GP-082-005-S Soil 3 X 
600838/ 042845-002 10/7/98-0906 GP-082-005-S Soil 3 X X X X X 
600838/ 042845-003 10/7/98-0906 GP-082-005-S Soil 3 X 
600838/ 042846-001 10/7/98-0911 GP-082-01 0-S Soil 8 X 
600838/ 042846-002 10/7/98-0911 GP-082-0 1 0-S Soil 8 X X X X X -
6008381 042846-003 1017/98-0911 GP-082-01 0-S Soil 8 X 
600838/042847-001 1 0/7/98-09 25 GP-082-01 5-S Soil 13 X 
600838/042847-002 10/7/98-0925 . GP-082-015-S Soil 13 X X X X X 
600838/042847-003 10/7/98-0925 · GP-082-015-S Soil 13 X 
600838/ 042848-001 10/7/98-0933 GP-082-020-S Soil 18 X 
600838/ 042848-002 1 017/98-0933 GP-082-020-S Soil 18 X X X X X 
600838/ 042848-003 10/7/98-0933 GP-082-020-S Soil 18 X 
600838/ 042849-001 10/7/98-0959 GP-083-001-S Soil 0 X 
600838/ 042849-002 10/7/98-0959 GP-083-001-S Soil 0 X X X X X 
600838/ 042849-003 10/7198-0959 GP-083-001 -S Soil 0 X ' 

600838/ 042850-001 1 0/7/98-1 027 GP-083-005-S Soil 3 X 
600838/ 042850-002 1 0/7/98-1 027 GP-083-005-S Soil 3 X X X X X 
600838/ 042850-003 1 0/7198-1 027 GP-083-005-S Soil 3 X 
600838/042851-001 I 1017/98-1031 GP-083-010-S Soil 8 X 
600838/042851-002 1017/98-1031 GP-083-01 0-S Soil 8 X X X X X 

I 600838/ 042851-003 1 0/7198-1 031 GP-083-0 1 O-S Soil 8 X 
600838/ 042852-001 10/7198-1036 GP-083-015-S Soil 13 X 
600!!38/ 042852-002 10/7/98-1036 GP-083-015-S Soil 13 X X X X X 
600838/ 042852-003 1 0/7198-1 036 GP-083-015-S Soil 13 . . X 
600838/ 042853-001 1 0/7/98-1 055 GP-083-020-S Soil 18 X 
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TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 

ARCOCISMO Sample Number I DATE/TIME I ER SAMPLE 10 
Date and Time the 

sample was collected I See Figures for Locations 

600838/042853-002 
I 042853-003 
I 042854-001 
I 042854-002 
I 042854-003 

1017198-1055 
1017198-1055 

l1 
"'n 

hOOR.iO/ 

13 
1017198-113 

13 
1_!_1~1!>-1 13: 

600840/ U'+.t.OO t-' 

6008401 042857-002 1 0171! 
10IU 
1 0/71~ 

6008401 042858-002 '1 017198-1 20' 
042858-003 10/7198-1 20' 

-6008411042799-004 9117198-103~ 
600841/ 042800-004 9/17198-1054 
6oo841l o42801-oo4 1 911 i/98~1115 
6008411 042802-004 9117198-1143 
600841 I 042803-004 9/181~~-1 

600841 I 042804-004 911t 
eoo84 11 042805-004 911 a 
6008411 042806-004 9118198-1 0~ 
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6008411042813-004 9121198-0928 
600841 I 042814-004 9121/<!<t.C 
600841/042815-004 9 
600841/042816-004 9 
6008411 042817-004 9 
6008411 04 281 8-004 9 
600841 I 04 281 9-004 9 

08411 042820-004 9, 

WMU 96_1998_Sample_Table.xls 
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l8-1 

(Coordinates available 
through EGIS) 
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• 
TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

-- --··-

SWMU 96 
ON.SITE LAB 

OFF.SITE LAB ANALYSES - ----
ANALYSES - "'~ .' _--, ---

ARCOC/SMO Sample Number DATEfTIME ER SAMPLE ID Sample Type Sample ::; 
Date and Time the Depth ::; ::> 

sample ~.was collected See Figures for Locations (ft) ::> z 
z 0 

1-
() s <( 

3 en a: 
{Coordinates available 1lJ s ~ .J ::> ll. Q. " <( () Q through EGIS) "' "' ~ 1- ::; <( "' 1lJ 0: ll. ~ /j ::> ::; /j ::; 0 0 

i= T1 096- ::; 0 .J ., b 1-
<( 0 > ~ () 0 a: 
<!1 > "' ll. "' en 1-

6008421 042821-001 9/29/98-0916 GP-070-005-S Soil 3 X 
600842/042821-002 9/29/98-0916 GP-070-005-S Soil 3 X X X X X 
600842/ 042821-003 9/29/98-0916 GP-070-005-S Soil 3 X 
6008421 042822-001 9/29/98-0923 GP-070-01 O·S Soil 8 X 

600842/ 042822-002 9/29/98-0923 GP-070-01 O-S Soil 8 X X X X X 
600842/042822-003 9/29/98-0923 GP-070-01 O-S Soil 8 X 

6008421 042823-001 9/29/98-0930 GP-070-015-S Soil 13 X 
6008421 042823-002 9/29/98-0930 GP-070-015-S Soil 13 X X X X X 
600842/ 042823-003 9/29/98-0930 GP-070-015-S Soil 13 X 
600842/ 042824-001 9/29/98-0954 GP-070-020-S Soil 18 X 

- 6008421 042824-002 9/29/98-0954 GP-070-020-S Soil - 18 X X X X X 
600842/ 042824-003 9/29/98-0954 GP-070-020-S Soil 18 X 
600842/ 042825-001 9/29/98-1031 GP-071-005-S 'Soil 3 X 
600842/ 042825-002 9/29/98-1031 GP-071-005-S Soil 3- X X X X X 
600842/ 042825-003 9/29/98-1031 GP-071-005-S Soil 3 X 
600842/042826-001 9/29/98-1039 GP-071-010-S Soil 8 X 
600842/ 042826-002 9/29/98-1039 GP-071-01 0-S Soil 8 X X X X X ' 

600842/ 042826-003 9/29/98-1039 GP-071-01 0-S Soil 8 X 
600842/ 042827-001 9/29/98-1049 GP-071-015-S Soil 13 - X 
600842/ 042827-002 9/29/98-1049 GP-071-0 15-S Soil 13 X X X X X 

- 600842/042827-003 9/29/98·1 049 GP-071-015-S Soil 13 X 
600842/042828-001 9/29/98-1111 GP-071-020-S Soil 18 X 
600842/ 042828-002 9/29/9_8-1111 GP-071-020-S Soil 18 X X X X X 
600842/ 042828-003 9/29/98-1111 GP-071-020-S Soil 18 X 
600842/ 042829-001 9/29/98·1225 GP-072·005-S Soil 3 X 
600842/ 042829-002 9/29/98-1225 GP-072-005-S _Soil 3 - X X X X X 
600842/ 042829-003 9/29/98-1225 GP-072-005-S Soil 3 X 
600842/ 042830-001 9/29/98·1237 GP-072-01 0-S Soil 8 X 
600842/ 042830-002 9/29(98-1237 GP-072-01 0-S Soil 8 X X X X X 
600842/ 042830-003 9/29/98-1237 GP-072-01 0-S Soil 8 X 
600842/ 042831-001 9/29/98-1239 GP-072-015-S Soil 13 X 
600842/ 042831-002 9/29/98-1239 GP-072-015-S Soil 13 X X X X X 
600842/ 042831-003 9/29/98-1239 GP-072-015-S Soil 13 X 
600842/042832-001 9/29/98-1257 GP-072-020-S Soil 18 X 
6008421 042832-002 9/29/98-1257 GP-072-020-S Soil 18 X X X X X 
600842/ 042832-003 9/29/98-1257 GP-072-020-S Soil 18 X 
600843/ 042833-001 9/29/98-1330 GP-073-001-S Soil 0 X 
600843/ 042833-002 9/29/98-1330 GP-073-001-S Soil 0 X X X X X 
600843/ 042833-003 - 9/29/98_-133Q -- GP-073-001-S Soil 0 X 
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TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

\ 

SWMU 96 

ARCOC/SMO Sample Number 

-·-·-

hOOP.4~/ 042: 

I 04: 
I 042835-001 
I 042835-002 
I 042835-003 
I 042836-001 

6008431 042859-001 
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6008431 
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,.I o=-4.:.:2::.::8:..::6:..::0:..::-o:..::o--=-2 
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l22-004 
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, 042824-004 
, 042825-004 

DATE/TIME 
Date and Time the 

sample was collected 

---------
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9/29198-141 0 
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----- --
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a• 
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16 
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ER SAMPLE ID 

See -Figures for Locations 

(Coordinates available 
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TABLE 3'. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU96 
ON-SITE LAB 

OFF .SITE LAB ANALYSES 
~ -- -

ANALYSES : _--:; ... ~_ -

ARCOC/SMO Sample Number DATE/TIME ER SAMPLE ID Sample Type Sample ::; I 
Date and Time the Depth ::; ::) 

sample was collected See Figures for Locations (ft) ::) ~ . z 1-
() 0 

<( 3 
~ 

a: 
(Coordinates available Ill s ~ ::) D.. 

ihrough EGIS) 
D.. " ~ Q 0 (/) "' ~ ::; <( ~ 

11 Ill D.. 0:: 
::) ::; ~ ::; 0 0 
i= ' T1096· ::; 0 0 .J "' 

1- 1-

g 0 > ~ u 0 0 a: . > (/) 0. (/) (/) 1-

600845/042867-001 1 0/1/98-0926 GP-075-015-S Soil 13 X 
600845/ 042867-002 10/1/98-0926 GP-075-015-S Soil 13 X X X X X 
600845/ 042867-003 10/1/98-0926 GP-075-015-S ·Soil 13 X 
600845/ 042868-001 10/1/98-0933 GP-075-020-S Soil 18 X 
600845/ 042868-002 10/1/98-0933 GP-075-020-S Soil 18 X X X X X 
600845/ 042868-003 1 0/1/98-0933 GP-075-020-S Soil 18 X 
600845/ 042869-001 1 0/1/98·1.039 GP-076-005-S Soil 3 X 
600845/ 042869-002 1 0!1/98-1 039 GP-076-005-S Soil 3 X X X X X 
600845/ 042869-003 1 0/1/98·1 039 GP-076-005-S Soil 3 X 
6008451 042870-001 1 0!1/98·1 044 GP-076-01 O·S Soil 8 X 
60084_5/ 042870-002 1 0/1/98-1 044 GP-076-01 0-S Soil 8 X X X X X 
600845/042870-003 10/1/98-1044 GP-076-01 0-S Soil 8 . X 
600845/042871-001 10/1/98-1050 GP-076-015-S Soil 13 X 
600845/ 042871-002 1 0!1/98-1 050 GP-076-015-S Soil 13 X X X X X 
600845/ 042871-003 1 0/1/98-1 050 GP-076-015-S Soil 13 X 
600845/ 042872-001 10/1/98-1105 GP-076-020-S Soil 18 X 
600845/042872-002 1 0/1/98-11 05 GP-076-020-S Soil 18 X X X X X 
600845/ 042872-003 10/1/98-1105 GP-07 6-020-S Soil 18 X 
600845/ 042873-001 . 10/1/98-1216 GP-077-005-S Soil 3 X 
600845/042873-002 10/1/98-1216 GP-077-005-S Soil 3 X X X X X 
600845/ 042873-003 10/1/98-1216 GP-077 -005-S Soil 3 X 
600845/ 042874-001 1 0/1/98-1 222 GP-077-01 0-S Soil 8 X 
600845/ 042874-002 1 0/1/98-1222 GP-077-01 0-S Soil 8 X X X X X 
600845/ 042874-003 10/1/98-1222 GP-077-01 0-S Soil 8 

. X 
600845/ 042875-001 10/1/98-1227 GP-077-015-S Soil 13 X 

I 600845/ 0428 75-002 10/1/98-1227 GP-077-015-S Soil 13 X X X X X 
! 600845/042875-003 10/1/98-1227 GP-077-015-S Soil 13 X 

600845/ 0428 76-001 10/1/98-1241 GP-077-020-S Soil 18 X 
I 600845/ 042876-002 10/1/98-1241 GP-077-020-S Soil 18 X X X X X 

600845/ 042876-003 10/1/98-1241 GP-077-020-S Soil 18 X 
600846/ 042877-001 10/1/98-1339 GP-078-001-S Soil 0 X . 

600846/042877-002 10/1/98-1339 GP-078-001-S Soil 0 X X X X X 
600846/042877-003 10/1/98-1339 GP-078·001-S Soil 0 X 
600846/042878-001 10/2/98-1025 GP-078-005-S Soil 3 X 
600846/ 042878-002 10/2/98-1025 GP-078-005-S Soil 3 X X X X X 
600846/ 0428 78-003 10/2/98-1025 GP-078-005-S Soil 3 X 
600846/ 042879-001 10/2/98-1031 GP-078-01 0-S Soil 8 X 
600846/ 042879-002 10/2/98-1031 GP-078-01 0-S Soil 8 X X X X X 
600846/ 0428 79-003 10/2/98-1031 GP-078-01 0-5 Soil 8 X 
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TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 
ON-SITE LAB 

OFF-SITE LAB ANALYSES 
ANALYSES 

ARCOC/SMO Sam pi~ Number DATE/TIME ER SAMPLE 1D Sample Type Sample :::; 
Date and Time the Depth :::; :::J 

sample was collected See Figures fOr Locations (ft) :::J z 
z 0 

f-
0 s <( :::J 

(Coordinates available UJ s ~ 
a: ...J 

1'- :::J 0. 0. "' "' <( through EGIS! (I) "' !'2. 0 Q 
!'2. f- 0: :::; <( w 0. 

::; M ll :::; 0 g :::J 

T1 096- :::; 0 0 .J ., f- E 
<( 0 ~ <( 0 0 0 a: 
Cl > f- Q. f!! ({) f-

600846/042880-001 10/2/98-1038 GP-078-015-S Soil 13 X 
600846/ 042880-002 10/2/98-1038 GP-078-015-S Soil 13 X X X X X 
600846/ 042880-003 1 0/2/98-1 038 GP-078-015-S · Soil 13 X 
600846/ 042881-001 1 0/2/98-1 053 GP-078-020-S Soil 18 X 
600846/ 042881-002 10/2/98-1 053 GP-078-020-S Soil 18 X X X X X 
600846/ 042881-003 10/2/98-1053 GP-078-020-S Soil 18 X 
600846/042882-001 1 0/1/98-1352 GP-079-001-S Soil 0 X 
600846/ 042882-002 10/1/98-1352 GP-079-001-S Soil 0 X X X X X 
600846/042882-003 10/1/98-1352 GP-079-001-S Soil 0 X 
600846/ 042883-001 10/2/98-1136 GP-079-005-S Soil 3 X 
600846/ 042883-002 10/2/98-1136 GP-079-005-S Soil 3 X X X X X 
600846/ 042883-003 1 0/2/98-1136 GP-079-005-S Soil 3 X 
600846/042884~01 1 0/2/98-1140 GP-079-01 0-S Soil 8 X 
600846/ 042884-002 10/2/98-1140 GP-079-01 0-S Soil 8 X X X X X 
600846/ 042884-003 1 0/2/98-11 40 GP-079-01 0-S Soil 8 X 
600846/ 042885-001 10/2/98-1153 GP-079-015-S Soil 13 X 
600846/042885-002 1 0/2/98-1153 GP-079-015-S Soil 13 X X X X X 
600846/ 042885-003 10/2/98-1153 GP-079-015-S Soil 13 X 
600846/ 042886-001 1 0/2/98-1 201 GP-079-020-S Soil 18 X 
600846/ 042886-002 10/2/98-1201 GP-079-020-S Soil 18 X X X X .X 
600846/ 042886-003 10/2/98-1201 GP-079-020-S Soil 18 X 
600852/042837-004 1 0/5/98-0934 GP-080-005-S Soil 3 X 
600852/ 042838-004 10/5/98-0937 GP-080-01 0-S Soil 8 X I 

600852/ 042839-004 10/5/98,1011 GP-080-015-S Soil 13 X 
' I 600852/ 042840-004 10/5/98-1020 GP-080-020-S Soil 18 X i 

I 600852/ 042841-004 1 0/5/98-11 05 GP-081-005-S Soil 3 X 
' 600852/ 042842-004 10/5/98-1110 GP-081-0 1 O-S Soil 8 X . 

600852/ 042843-004 10/5/98-1127 GP-081-015-S Soil 13 X 
600852/042844-004 1 0/5/98-1149 GP-081-020-S Soil 18 X 
600852/042845-004 1 0/7/98~906 GP'082-005-S Soil 3 X 
600852/ 042846-004 1 0/7/98-0911 GP-082-01 0-S Soil 8 X 
600852/042847-004 1 0/7/98-0925 GP-082-015-S Soil 13 X 
600852/ 042848-004 1 0/7/98-0933 GP-082-020-S Soil 18 X 
600852/ 042849-004 1 0/7/98-0959 GP-083-001-S Soil 0 X 
600852/ 042850-004 1 0/7/98-1 027 GP~83-005-S Soil 3 X . 

600852/ 042851-004 1 0/7/98-1 031 .GP-083-01 0-S Soil 8 X 
600852/ 042852-004 10/7/98-1036 GP-083-015-S Soil 13 X 

~0852/ 042853-004 1 0/7/98-1 055 GP-083-020-S Soil 18 X 
0852/ 042854-004 1 0/7/98-0959 GP-084-00 1 -S .-Soil 0 X 



• 
TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 
ON-SITE lAB OFF-SITE LAB ANALYSES 
ANALYSES - ----.... 

ARCOC/SMO Sample Number DATEfTIME ER SAMPLE ID Sample Type Sample ::1! 
Date and Time the Depth ::1! ::J 

See Figures for Locations (It) ::J z 
sample was collected z 0 

1-
0 0 

<t ::J 
w 0 ~ 

a: -'· (Coordinates available ~ :l Q. Q. " ~ 0 Q through EGIS) (/) "' !!!. ::; <t !!!. a: Q. 
::; • l'l ::1! 0 0 ::J 

T1 096· ::1! 0 0 ..J Ill 1- b E 
<t 0 > ~ 0 0 a: 
0 > (/) Q. !!l !!l 1-

600852/042855-004 10/7/98-1135 GP-084-005-S Soil 3 X 
600852/ 042856-004 10/7/98-1138 GP-Q84-01 0-S Soil 8. X 
600852/ 042857-004 10/7/98-1153 GP-084-015-S Soil 13 X 
600852/042858-004 10/7/98-1201 GP-084-020-S Soil 18 X 
601040/042861-004 1 0/8/98-0902 GP-074-005-S Soil· 3 X 
601040/ 042862-004 10/8/98-0907 GP-074-01 0-S Soil 8 X 
601040/ 042863-004 10/8/98-0917 GP-074-015-S Soil 13 X 
601040/042864-004 10/8/98-0946 GP-074-020-S Soil 18 X 
601096/042861-001 1 0/8/98-0902 GP-074-005-S Soil 3 X 
601096/042861-002 10/8/98-0902 GP-074-005-S Soil 3 X X X X X 
601096/ 042861-003 10/8/98-0902 GP-07 4-005-S Soil 3 . X 
601096/042862-001 10/8/98-0907 GP-074-01 O-S Soil 8 X 
601096/042862-002 10/8/98-0907 GP-074-01 0-S Soil 8 X X X X X . 

601096/ 042862-003 10/8/98-0907 GP-074-01 O-S Soil 8 X .. 
601096/ 042863-001 10/8/98-0917 GP-074-01.5-S Soil 13 X 
601096/042863-002 10/8/98-0917 GP-074-015-S Soil 13 X X X X X 
601096/042863-003 10/8/98-0917 GP-074-015-S Soil 13 X 
601096/ 042864-001 10/8/98-0946 GP-074-020-S Soil 18 X 
601096/ 042864-002 10/8/98-0946 GP-074-020-S Soil 18 X X X X X 
601096/ 042864-003 10/8/98-0946 GP-074-020-S Soil 18 X 

Duplicate Samples: 
600831/ 042887-001 9/18/98-0854 GP-085-005-S Dup of GP-065-005 3 X 
600831/ 042887-002 9/18/98-0854 GP-085-005-S Dup of GP-065-005 3 X X X X X 
600831/ 042887-003 9/18/98-0854 GP-085-005-S Dup of GP-065-005 3 . X 

' 

600841/042887-004 9/18/98-0854 GP-085-005-S Dup of GP-065-005 3 X 
600844/042888-004 10/1/98-1311 GP-086-01 0-S Dup of GP-077-01 0 8 X ' 
600844/042889-004 10/1/98-1339 GP-087-001-S Dup of GP-078-001 0 X 
600845/ 042888-001 10/1/98-1311 GP-086-01 0-S Dup of GP-077-010 8 X 
600845/042888-002 10/1/98-1311 GP-086-01 0-S Dup of GP-077-01 0 8 X X X X X 
600845/042888-003 10/1/98-1311 GP-086-01 0-S Dup of GP-077-01 0 8 X 
600845/ 042889-001 1 0/1/98-1339 GP-087-001-S Dup of GP-078-001 0 X 
600845/ 042889-002 10/1/98-1339 GP-087-001-S Duf> of GP-078-001 0 X X X X X 
600845/ 042889-003 10/1/98-1339 GP-087-001-S Dup of GP-078-001 0 X 
601040/042890-004 10/8/98-1025 GP-088-005-S Dup of GP-074-D05 3 X 
601040/042891-004 1 0/8/98-1029 GP-089-01 0-S Dup of GP-074-01 0 8 X 
601096/ 042890-001 1 0/8/98-1025 GP-088-005-S Dup of GP-074-005 3 X 

I 601096/042890-002 10/8/98-1025 GP-088-005-S Dup of GP-074-005 3 X X X X X 
I 601096/042890-003 10/8/98-1025 GP-088-005-S DuE_ of GP-074-005 3 X 

601096/042891-001 10/8/98-1029 GP-089-0 1 0-S Dup of ~P-()74-01_2 8 
- . - - X 

SWMU 96 _1998 _Sample_ T able.xls Page 11 of 13 
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TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 

ARCOC/SMO Sample Number 

6010961 042891-002 
- -

6008311 042893-004 
6008311 0428Q~ •• 
6008311 0421 

I 042896-001 
I 042896-002 
I 042896-003 

6008381 042896-0 
6008381 042896-005 
6008381 042896-006 

I 042897-001 
6008401 
6008401042897~03 

I 042897-004 
6008401 042897-005 

I 042897-006 
6008411 042893-007 

6008521 042896-007 
6008521 042897-007 

601040/ 042898·007 

601096/ 
601096/ 
601096/ 
601096/ 
601096/ 
601096/ 

jTrip Blanks: 
600829/ 042997~07 

-00' 
0831/ 042998-00: 

DATE/TIME 
Date and Time the 

sample was collected 

1 018198-1()2~ 
10/8/98-1029 

9/17/98-0915 
9/17/98-0915 
9/17/98-0915 
9/17/98-0915 
9/17/98-0915 
9/17/98-0915 

1 0/5/98-1309 
10/5/98-1309 
10/5/98-1309 
1 0/5198-1309 
10/5/98-1309 
10/5/98-1309 

10/8198-1330 
10/8/98-1330 
1 018198-1330 
10/8/98-1330 
10/8/98-1330 
10/8/98-1330 
9/17/98-0915 
10/5/98-1309 
1 0/8/98-1330 
10/8/98-1053 

10/8/98-1053 
10/8/98-1053 
10/8/98-1053 
1 0/8/98-1 053 
10/8/98-1053 
1 0/8/98-1 053 

-1500 
1500 

_!/4/98:_1_§0()_ 
1' 

J433o2-oo1 I 1, 
00842/ 043283-0( 1000 

0843/ 043295-001 ,, 

WMU 96_199B_Sample_Table.xls· 

ER SAMPLE ID 

See Figures for locations 

(Coordinates available 
through EGIS) 

T1096-

GP-089·01 O·S ·--- --

GP-089·01 O-S 
--- -

EB-006-000-W 
EB-006·000-W 

EB-009-000-W 
EB·OO 
EB-0< 
EB-001 
EB-009·000-W 
EB-009-000-W 

EB-01' 
EB-01' 
EB-011 ---
EB-01 0-000-W 
EB~ 1 0-000-W 
EB-0 1 0-000-W 
EB-

·000-W 
EB-01 0-000-W 
EB-011-000-W 

EB-011-000-W 
EB-0 11-000-W 
EB·O 11-000-W 
EB·O 11-000-W 
EB-011·000-W 
EB·O 11 -000-W 

TB-021-000-W 
TB:o21-ooo-w 
TBc021_-000-W 

II 

TB-023-000-W -,=e:- ·- -

Sample Type ,-Sample 
Depth 

(ft) 

Dup of GP-074-01 Ol 8 
_Dup of QP-074-01 Ol 8 

Equipment Blank NA 
:Blank NA 
:Blank NA 
·Blank NA 

Fm •inrnAnt Blank NA 
;t Blank NA 

1t Blank 

NA 

NA 
Equipment Blank NA 

1t Blank NA 
t Blank NA 
t Blank NA 

Equipmen-t Blank NA 
Equipment Blank NA 

Equipment Blank NA 
Equipment Blank NA 

Equipment Blank NA 
;mrinmAnt Blank NA 

:Blank NA 
Blank NA 

lank NA 
lank NA 
lank ·NA 

ON-SITE LAB 
ANALYSES 

() 
w 
a. 

"' • ~ 
~ • c 

X 
x x 
X 

-

s 
"' ~ 
a 
g_ 

X 

X 

X 

X 

TriPBfani< -I NA I I X ""] 
Trip Blank NA . X 
Trip Blank NA X 
Trip Blank NA X 
Trip Blank NA X 

0 

i 
/j 

~-·x 

X 

X 

X 

X 

OFF-SITE LAB ANALYSES 

~ 
::; 

~ 
X 

X 

X 

X 

X 

~ 
X 

X 

X 

X 

X 

:::; 
:J 

~ 
:J 

~ 
X 

X 

X 

X 

X 

:::; 
:J z 
~ 
3 
a. 
() 

a: 

~ 
X 

X 

X 

)( 

X 

~ .BI~~~ I ~~ I . I ~ I I I I I 
Pagel 

1-

::; 
2 
1-

~ 

X 

)(__ 

X 

-

X 

X 



TABLE 3. August/September 1998 SWMU 96 Supplemental Investigation Sample Specifications 

SWMU 96 

ARCOC/SMO Sample Number 

6008451 043296-001 
6008461043297-001 
601096/043305-001 

Notes: 
ARCOC 
EB 
EGIS 
ft 
GEL 

GP 
ID 
lso-U/Pu 
PCBs 
RPSD 
SMO 
SVDCs 
SWMU 
T1 
TAL 
TB 
VOCs 

DATE/TIME 
Date and Time the 

sample was collected 

10/:1./98-0800 
1012/98-1 300 
10/8/98-1412 

SWMU 96 _ 1 998_Sample_ Table.xls 

ER SAMPLE ID Sample Type Sample 

See Figures for Locations 

{Coord;nates available 
through EGIS) 

T1 096-

TB-025-000-W Trip Blank 
TB-0.26-000-W Trip Blank 
TB-031-oOo-s Trip Blank 

Analysis Request and Chain of Custody~ 
Equipment blank. 
Environmental Geogrephia Information System, 
Foot or feet. 
Gene-ral Engineering Laboratories (Charleston, SC). 

Geoprobe™. 
ldentification. 
Isotopic uranium and plutonium. 
Polychlorinated biphenyls. 
Radiatioll Protection Sample Di;;rgnostics. 
Sample Management Office. 
Semivolatne organic compounds. 
Solid Waste Management Unit. 
Technical Area I. 
T af1lat Analyte List. 
Trip blank. 
Volatile organic compounds. 

Depth 
(ftl 

NA 
NA 
NA 

ON-SIT£ LAB 
OFF-SITE LAB ANAL VSES 

ANALYSES 

:::; 
:::; 2 
:J z 
z 0 

1-
0 s <( ;:)· 

~ 
a: .J w s [ :::l ._ ._ ... <( 0 (/) N 1- g 

<( !!!. w 4: ._ 
::; ('] a :::; g 5 :::; g .J ., 
<( 0 <( 0 0 
cr > (/) 1- .. (/) !a 

X 
X 
X 
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ADDENDUMH 

ANALYTICAL DATA TABLES FOR SWMU 96/ 
METHOD DETECTION LIMIT TABLES FOR ALL SWMUS 
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Table H1-1 
SWMUs 96, 187, and 226 

Summary of Metals Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection limit {mo/ko) 
Aluminum 
Anti mOllY 
Arsenic 
Barium 
Bervllium 
Cadmium 
Chromium 
Cobalt 

; Cooner 
l.ead 
Mercurv 
Nickel 

: Selenium 
· Silver 
. Thallium 

Vanadium 
• Zinc 

mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

AUI 0-031WP/SNL03:r5448.doc H-1 

o.121-o,os 
0.00394-0.191 

0.193-o.269 
0.0275-o.0654 
0:00026-{).576 
0.024-o.0469 
0.151-Q.428 

0:00069-o.0176 
0.001 04-Q.067 

0.268-o.334 
0.00085-o.00438 

0.032-Q.0807 
0.151-Q.265 

0.0843-o.113 
0.00308-o.221 
0.0059-Q.027 
0.005-o.185 

840857.04.1010/31/03 8:30AM 

.e 



:,.-t' Table H1-2 
SWMUs 96, 187, and 226 

Summary of PCB Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection Limit (ua/ka) 
Aroclor-1 016 1 
Aroclor-1221 2.82 

·. Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

119/kg = Micrograin(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU =Solid Waste Management Unit. 

AU10-03/WP/SNL03:r5448.doc H-2 840857.04.1010/31/03 8:30AM 
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TableH1-3 
SWMUs 96, 187, and 226 

Summary of SVOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection Limit (ua/ko\ 
Acenaohthene 4-8 
Acenaohthvlene . 3.67-16.7 
Anthracene 4.67-16.7 
Benzol a )anthracene 6-16.7 
Benzo(a)ovrene 2-16.7 
Benzo(b )fluoranthene 2.33-16.7 
Benzola.h .i)oervlene 5-16.7 
Benzo(k)fluoranthene 5-16.7 
4-Bromoohenvl ohenvl ether 4.67-34 
Butvlbenzvl ohthalate 12.7-28.7 
Carbazole . . 5-16.7 
4-Chlorobenzenamine 59-167 
bis(2-Chloroethoxv)methane 6-12.3 
bis£2-Chloroethvl)ether 6.67-37.3 

· bis-Chloroisooroovl ether 11-37.2 
• 4•Chloro-3-methvlohenol 36.7-167 

2-Chloronaohthalene 3.£7-13.7 
2-Chloroohenol 5-15.3 
4-Chloroohenvl ohenvl ether 3.33-19.7 
Chrvsene 6.33-16.7 
a-Cresol 26-47.7 
Di-n-butvl phthalate 20.7-24 
Di-n-octvl ohthalate 

. 

9-30.3 
Dibenz(a h)anthracene 2.67-16.7 
Dibenzofuran 2.67-17 
1 2-Dichlorobenzene 4.33-10 
1 3-Dichlorobenzene 3.33-11.3 
1 4-Dichlorobenzene 6-15.7 
3 3'-Dichlorobenzidine 143-167 
2 4-Dichloroohenol 8-20.7 
DiethviPhthalate 

. 

17.7-19.7 
2 4-Dimethvlohenol ' 72-167 . 

· Dimethvlohthalate 11.7-18.3 
Dinitro-o-cresol ; 16-167 

• 2 4-Dinitroohenol 15-167 
2 4-Dinitrotoluene 5-25.3 
2 6-Dinitrotoluene 3-33.3 
Diohenvl amine 7-22.3 
bis(.2-Ethvlhexvl) Phthalate 7-30 
Fluoranthene 3.33-16.7 
Fluorene 3-4 

• Hexachlorobenzene 4.67-20 

Refer to footnotes at end of table . 

· AU10-031WP/SNL03:r5448.doc H-3 840857.04.1010131/03 8:30AM 
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Table H1-3 (Concluded) 
SWMUs 96, 187, and 226 

Summary of SVOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection Limit ft1a/ka) 
Hexachlorobutadiene 
Hexachlorocvclooentadiene 
Hexachloroethane 
lndeno(1 2 3-cd)ovrene 
lsoohorone 
2-Methvlnaohthalene 
4-Methvlohenol 
Naohthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitro-benzene . 

2-Nitroohenol 
4-Nitroohenol 
n-Nitrosodioroovlamine 
Pentachlorophenol 
Phenanthrene . 

Phenol 
Pvrene 
1 2 4-Trichlorobenzene 
2 4 5-Trichloroohenol 
2 4 6-Trichloroohenol 

119/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 

6.67-12.7 
33-167 
4.33-22 

6.67-16.7 
2.33--16 
4-16.7 

5.67-33.3 
3.33-16.7 

81-167 
86.7-167 

37--'84 
20.3-36.7 
17-46.3 
21-167 
22.7~33 
61-167 
4-16.7 

3.67-12.7 
8.67-16.7 
4.67-12.7 
17.3-42.3 
24.7-27.3 

ALI10-031WP/SNL03:r5448.doc 840857.04.1010/31103 8:30AM 
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TableH1-4 
SWMUs 96, 187, and 226 

Summary of VOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analv:te Method Detection Limit lua/ko) 
· Acetone 

Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2"Butanone 
Carbon disulfide 

· Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 

. Chloromethane 
Dibromochloromethane 
1 1-Dichloroethane 
1 2-Dichloroethane 
1 1-Dichloroethene 
cis-1 2-Dichloroethene 
trans-1 2"Dichloroethene 
1 2-Dichloroorooane 
cis-1 3-Dichloroorooene 
trans-1 3-DichlorQorooene 
Ethvl benzene 

; 2-Hexanone 
Methvlene chloride 
4-Meth_y]- 2-pentanone 
Stvrene 
Tetrachloroethane 
Toluene 
1 1 1-Trichloroethane 
1 1 2-Trichloroethane 
1 1 2 2-Tetrachloroethane 

: Trichloroethane 
: Vinvl acetate 
: Vinvl chloride 

. 

Xvlene 

~-tg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
SWMU = Solid Waste Management Unit. 

AUI 0·03/WP/SNL03:r5448.doc H-5 

3.52 
0.45 
0.49 
0.49 
0.5 

3.74 
2.36 
0.49 
0.41 
0.81 
0.52 
0.37 
0.5 

. 

0.47 
0.43 
0.5 
0.47 
0.53 
0.48 
0.43 
0.25 
0.38 
3.77 
1.35 
4.03 
0.39 
0.38 
0.34 
0.53 
0.54 
0.91 
0.45 .. 
1.78 
0.56 
1.08 . 

840857.04.10 10131103 8:30AM 
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.Samole.Attributes 

Record 
Numberb ER Samole ID 
600829 T1 096-GP-060-005-S 
600829 T1 096-GP-060-01 0-S 
600829 T1 096-GP-061-005-S 
600829 T1 096-GP-061-01 0-S 
600829 T1 096-GP-061-015-S 

. 600829 T1 096-GP-061-020-S 
600830 T1 096-GP-062-005-S 
600830 T1 096-GP-062-01 0-S 
600830 T1 096-GP-062-015-S 
600830 T1 096-GP-062-020-S 
600830 T1 096-GP-063-001-S 
600830 T1 096-GP-063-005-S 
600830 T1 096-GP-063-01 0-S 
600830 T1 096-GP-063-015-S 
600830 T1 096-GP-063-020-S 
600830 T1 096-GP-064-001-S 
600830 T1 096-GP-064-005-S 
600830 T1 096-GP-064-01 0-S 
600830 T1 096-GP-064-015-S 
600830 T1 096-GP-064-020-S 

' 600831 T1 096-GP-065-005-S 
! 600831 T1 096-GP-065-01 0-S 

600831 T1 096-GP-065-015-S 
600831 T1 096-GP-065-020-S 
600831 T1 096-GP-066-005-S 
600831 T1 096-GP-066-01 O-S 
600831 T1 096-GP-066-015-S 
600831 T1 096-GP-066-020-S 
600831 T1 096-GP-067-005-S 
600831 T1 096-GP-067-01 0-S 

Backaround Concentration 

Refer to footnotes at end of table. 

Sample 
Depth 

. (ft) 

5 
10 
5 
10 
15 
20 
5 
10 
15 
20 
1 
5 
10 
15 
20 
1 
5 
10 
15 
20 
5 
10 
15 
20 
5 

. 

10 
15 
20 
5 
10 

. 

• 
Table H2-1 

SWMU 96, Summary of Metals Analytical Results, 
· Soil Samples Collected 1998 

... ,. 

Metals (EPA Method 6010f7060/1421f7470f747117740/6010A/1196f7470f7471/SW846a 1 lma/kal 

Aluminum Antimonv Arsenic. Barium Bervllium Cadmium 
5 710 NO (0.191) '2.29 97.7 0.322 JLO.Ql 0.0767 J 10.5) 
6 840 ND l0.191l 2.57 199 0.343 J 10.496) 0.15 J 10.496) 
5250 ND 10.191) 2.11 73.1 0.265 J (0.501) ND 10.0191 
9 840 ND 10.1911 3.47 189 0.482 J l0.528) 0.118 J (0.528) 
9 080 ND 10.191\ 3.35 155 0.467 J 10.591) 0.111 J (0.591) 
5 930 ND (0.191_}_ 2.23 1::10 0.325 J 10.473) 0.0538 J 10.473) 
5 710 ND 10.1911 2.1 97.3 0.314J 10.511 0.0988 J 10.51) 
10 800 ND (0.191) 3.01 1£6 0~17 0.131 J (0.511)_ 
6 360 ND_L0.191l 2.26 115 0.326 J (0.488\ 0.0899 J 10.4881 
8 540 ND 10.1911 2.79 133 0.395 J 10.5381 0.112 J 10.538) 
9 000 NDI0.191l 3.26 155 0.334 J 10.489) 0.173 J 10.489) 
5 490 ND (0.191) 1.88 77.4 0.292 J (0.482) 0.0823 J (0.482J_ 
6 740 NDI0.1911 3.02 143 0.35 J 10.511) 14 
8 260 ND (0.191) 2.64 107 0.412 J 10.507) 0.0757 J 10.5071 
8 780 NDI0.191l 2.7 141 0.448 J 10.538) 0.0802 Jl_0.538l_ 
7 250 NDI0.191\ 2.61 111 0.359 J 10.493) 0.178 J 10.493) 
6 740 NDI0.191l 2.45 124 0.374 J (0.511) 0.0722 J (0.511) 
6 070 NO 10.191) 2.06 98.7 0.3.13 J l0.487) 0.0437 J 10.487) 
7 330 ND 10.1911 2.63 139 0.397 J (0.532) 0.0486 Jj_0,532}_ 
8 690 NDI0.191l 2.33 124 0.426 J 10.553) 0.0602 J 10.553) 
7 050 ND (0.191\ 2.45 90.5 0.334 J (0.543) ND (0.019) 
8 970 ND(0.191l 3.16 183 0.479 J (0.552) ND10.019) 
8140 ND 10.191) 2.77 146 0.453 J 10.534) NO 10.019) 
12 800 ND 10.191) 3.57 153 0.604 ND 10.019) 
9460 ND (0.191) 3.33 197 0.449 J 10.514) 0.0611 J (0.514) 
4820 ND 10.1911 1.76 91.4 0.293 J (0.512) ND (0.019) 
5220 ND 10.191) 2.57 119 0.311 J 10.521) 0.0569 J 10.521\ 
8930 ND (0.191) 2.52 138 0.434 J 10.538) ND 10.019) 
10 800 ND (0.19U_ 3.£7 153 0.514 NDJ0.019J 
10400 NDl0191l 3.77 204 0.547 . ND l0.019l · 
69957 3.9 4.4 200 0.80 <1 
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. Samole Attributes 

Record 
Number!' ER SamQie ID 
600831 T1 096-G P -067-0 15-S 
600831 T1 096-GP-067 -020-S 
600831 T1 096-GP-085-005-SO 
600832 T1 096-GP-068-001-S 
600832 T1 096-GP-068-005-S 
600832 T1 096-GP-068-01 O-S 
600832 T1 096-GP-068-015-S 
600832 T1 096-GP-068-020-S 
600832_ T1 096-GP-069-001-S 
600832 T1 096-GP-069-005-S 
600832 T1 096-GP-069-01 O-S 
600832 T1 096-GP-069-015-S 
600832 T1 096-GP-069-020-S 
600838 T1 096-GP-080-005-S 
600838 T1 096-GP-080-01 0-S 
600838 T1 096-GP-080-015-S 
600838 T1 096-GP-080-020-S 
600838 T1096-GP-081-005-S 
600838 T1 096-GP-081-01 0-S 
600838 T1096-GP-081-015-S 
600838 T1 096-GP-081-020-S 
600838 T1 096-GP-082-005-S 
600838 T1 096-GP-082-01 0-S 
600838 T1 096-GP-082-015-S 

I 600838 T1 096-GP-082-020-S 
600838 T1 096-GP-083-001-S 
600838 T1 096-GP-083-005-S 
600838 T1 096-GP-083-01 0-S 
600838 T1 096-GP~083-015-S 

Backaround Concentration 

Refer to footnotes at ehd of table. 

e 

... 

Sample 
Depth 

lftl 
15 
20 
5 
1 
5 
10 
15 
20 
1 
5. 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
1 
5 
10 
15 

-
Table H2~1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

. . . ~-. ' 
Metals fEPA Method 6010/7060/7421/7470/7471ri740/6010AI7196/7470/7471/SW8463 ·lma/kal 

Aluminum Antimonv Arsenic Barium Bervllium Cadmium 
6 110 ND 10.191\ 2.16 83.9 0.347ll_0.521 \ ND 10.019\ 

10 300 NO 10.191\ 3.07 158 0.493 J 10.519\ ND 10.019\ 
6160 ND 10.191\ 2.21 103 0.309 J (0.532) ND (0.019\ 

6 400 NO (0.191 l 3.58 293 0.321 J 10.555\ NO 10.019\ 
6880 NO 10.191\ 2.71 156 0.383 J 10.524) NO 10.019\ 
8 320 NO 10 191\ 3.28 169 0.533 NO (0.019\ 
6.070 ND 10.191\ 2.27 209 0.385 J 10.534\ ND 10.019\ 
9 460 ND 10.191) 2.73 

. 

240 0.501 J (0.514) ND I0.01!D. 
6 610 NDJ0.191) 3.92 309 0.285 J 10.551) NO 10.019\ 
7130 ND 10.191\ . 2.34 68.8 0.369 J 10.512\ NO 10.019\ 
9 520 ND 10.191\ 3.16 157 0.56 NO /0.019\ 
5 840 NO 10.191 l 2.4 127 0.353 J (0.519) NO /0.019) 
7700 ND 10.1911_ 2.35 166 0.425 J 10.539) NO 10.019\ 
7 710 0.898 J 11.05\ 1.85 151 0.384 J 10.524\ 0.04 J 10.524) 
6 420 0.582 J 11.04) 3.17 151 0.376 J (0.518) NO 10.019) 
4 340 NO 10.191\ 1.14 J 11.22\ 130 0.233 H0.487L ND (O.OHlL 
4280 0.559 J 11.04\ 1.38 76.3 0.232 J (0.521\ NO 10.019\ 
10 400 0.717 J 11.12) 2.96 123 0.511 J 10.56\ ND 10 Ot9l 
5620 NO (0.191\ 1.41 89.5 0.307 J 10.527) NO 10 019\ 
5 450 0.486 J 11.08\ 2.27 82.3 0.29 J 10.538) NO 10.019\ 
3 640 ND 10.191\ 1.54 57.8 0.232 J 10.506\ 0.0601 J 10.5061 
9 990 0.656J 11.15) 3.42 137 0.506 J 10.576\ NO 10.019\ 
8950 0.65 J 11.13\ 3.52 181 0.478 J_(0.563) NO 10.019\ 
5020 0.708 J 11.01\ 1.43 162 0.253 J 10.506~ NO (0.019) 
3820 0.531 J (0.965) 1.3 50.4 0.231 J 10.482\ 0.114 J (0.482\ 
5620 · _NDJ0.191\ 2.41 I 214 0.303 J 10.521) 0.0795 J 10.521) 
6770 0.684 JJj .05\ 1.23 J_l1.32\ 110 0.341 J (0 527) NO 10.019\ 
5 960 0.672 J 11.051 2.18 128 0.314 J 10.523\ 0.0418 J 10.523\ 
3870 0.509 J (1.05) 1.92 50.8 0.233 J 10.527\ . NO 10.019\ 

69957 3.9_ -- - - 4.4_ - - 200 0.80 <1 

e e 

! 



s 
~ 
~ 
::!1 

~ 
0. 
t 
"" c.. g 

::c 
I 

00 

"" ... 
0 

"" '-" ..., 
~ 
0 

3 
C3 ..., 
"" ;,;, 
0 
)> 

3: 

• 
.. Samole Attributes 

Record 
Numberb ER Samole ID 
600838 T1 096-GP-083-020-S 
600840 T1 096-GP-084-001-S 
600840 T1 096-GP-084-005-S 
600840 T1 096-GP-084-01 O-S 
600840 T1 096-GP-084-015-S 
600840 T1 096-GP-084-020-S 
600842 T1 096-GP-070-005-S 
600842 T1 096-GP-070-01 O-S 
600842 T1 096-GP-070-015-S 
600842 T1 096-GP-070-020-S 
600842 T1 096-GP-071-005-S 
600842 T1 096-GP-071-01 0-S 
600842 T1 096-GP-071-015-S 
600842 T1 096-GP-071-020-S 
600842 T1 096-GP-072-005-S 
600842 T1 096-GP-072-01 0-S 
600842 T1 096-GP-072-015-S 
600842 T1 096-GP-072-020-S 
600843 T1096-GP-073-001-S 
600843 T1 096-GP-073-005-S 
600843 T1 096-GP-073-010-S 
600843 T1 096-GP-073-015-S 
600843 T1 096-GP-073-020-S 
600843 T1 096-GP-07 4-001-S 
600845 T1 096-GP-075-005-S 
600845 T1 096-GP-075-01 O-S . 
600845 T1 096-GP-075-015-S 

I 600845 T1 096-GP-075-020-S 
600845 T1 096-GP-076-005-S 
600845 T1 096-GP-076-01 0-S 

Backoround Concentration 

Refer to footnotes at end of table. 

Sample 
Depth 

If! I 
20 
1 
5 
10 
15 
20 
5 

10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
1 
5 
10 
15 
20 
1 
5 
10 
15 
20 
5 
10 

• 
table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

Metals IEPA Method 6010/7060n42117470n471/7740/6010Af7196n470n471/SW846" lmolkol 

Aluminum Antimony . Arsenic Barium Bervllium Cadmium 

5 190 ND 10.1911 1.7 51 0.321 JJ0.483\ ND !0.019\ · 

6200 NDI0.191) 3.86 292 0.332 J 10.5331 0.0886 J 10.533) 

5 930 0.706 J 11\ 1.39 122 0.284 J_{0.502) ND !0.0191 

4 750 ND 10.191) 1.18J 11.251 85.8 0.257 J 10.501) 0.0464 J 10.501) 

5 110 0.589 J (j .02_1_ NO 10.228) · 79.5 0.266 J 10.511) NO IO.D19) 

8 720 0.549 J 11.03) 2.23 148 0.478 J_(0.5151 0.0406 J 10.5151 

6 960 ND (0.191) 2.47 135 0.369 J 10.5391 ND 10.0191 

8 560 NO 10.1911 
. 

3.32 146 0.459 J 10.567) NO 10.019) 
3 810 NO 10.1911 0.861 71.3 0.22 J_(_0.5061 ND IO.D191 
8 780 ND IP.191l 2.86 158 0.448 J 10.5511 NO 10.019) 
7 470 0.468 J 11.02) 2.63 191 0.395 J (0.511) ND_I0.019l 
7 590 ND (0.191) 2.37 118 0.404 J 10.5221 ND 10.0191 
4 980 NO 10.191\ 2.27 118 0.286 J 10.506) NO 10.019) 
5 420 ND 10.191) 2.11 74.4 0.289 JJ0.483) ND 10.0191 
9 970 NDJ(l.191l 3.56 295 0.494 J 10.5471 NO 10.019) 
9140 ND 10.1911 3.92 181 0.528 J 10.531) NO 10.019) 
4 680 0.505 J 10.984) 1.32 73.7 0.264 J 10.492) NO (0.019L 
4 350 NDi0.191\ 1.75 65.5 0.272 J 10.5011 NO 10.0191 
6140. NO 10.191\ 3.35 244 0.314 J 10.514) 0.737 
9 750 ND (0.191) 3.47 162 0.498 JJ0.556.) ND IO.D19) 
9 260 NDL0.191\ 3.02 150 0.457 J 10.523\ 0.255 J 10.523\ 
8 940 NOI0.191l · 3 160 0.505 J 10.547) NO 10.019) 
7240 ND 10.191) 2.44 265 0.393 JJ0.503) ND (0.019_1_ 
7620 NO 10.191\ 4.11 270 0.376 J 10.5091 0.613 
4 720 NO 10.1911 1.18 75.9 0.288 J (0.491 ) NO 10.019) 
9 890 NO 10.191) 2.62 188 0.508 NO 10.0191 

10 800 N0_1_0.191 \ 3.06 107 0.606 ND(0.019\ 
10 700 NO 10.1911 2.92 . 301 0.577 NO !0.0191 
5640 NO 10.191) .1.47 136 0.279 J 10.482) NO 10.019) 
9160. ND{0.191l 2.42 92.6 0.461 J (0.538) NO 10.019) ·. 

69.957 3.9 4.4 200 0.80 <1 
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Samole Attributes 

Sample 
Record Depth 

Numberb . _ ER Samole ID lftl 
600845 T1 096-GP-076-015-S 15 
600845 T1 096-GP-076·020-S 20 
600845 T1096-GP-077·005-_S -5 

600845 T1 096-GP-077-01 O·S 10 
600845 T1 096-GP-077-015-S 15 
600845 T1 096-GP-077·020-S 20 
600845 T1 096-GP-086-01 0-SD 10 
600845 T1 096-GP-087-001-SD 1 
600846 T1 096-GP-078-001-S 1 
600846 T1 096-GP-078-005-S 5 
600846 T1 096-GP-078-01 0-S 10 
600846 T1 096-GP-078-015-S 15 
600846 T1 096-GP-078-020-S 20 
600846 T1 096-GP-079-001-S 1 
600846 T1 096-GP-079-005-S 5 
600846 T1 096-GP-079-01 0-S 10 
600846 T1 096-GP-079-015-S 15 
600846 T1 096-GP-079-020-S 20 
601096 T1 096-GP-07 4-005 5 
601096 T1 096-GP-07 4-010 10 
601096 T1 096-GP-07 4-015 15 
601096 T1 096-GP-07 4-020 20 
601096 T1 096-GP-088-005 5 
601096 T1 096-GP-089-01 0 10 

'BackoroJJn~ Concentration 

Table H2•1 (Continued} 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 
--

• 
Metals tEPA Method 601 0/7060/7 421/7 470/7 471l77 40/601 OA/719& 7 470/7 471/SW846a -lma/kol --. 

.Aluminum Antimony Arsenic. Barium Bervllium Cadmium 

9 470 ND_l0.1911 3,23 146 0.522 J (0.54} ND 10 0191 

8 730 ND (0.191) 2.66 133 0.477 J 10.5561 ND 10.019\ 

4 550 NO 10.191\ 1.03 65 0.258 J (0.464) ND (0.019) 

9 150 ND (0.191) 2.1 137 0.437 J_(_0.4841 NO l0.0191 

9 010 ND (0.191) 2.97 188 0.503 J 10.539) ND (0.019) 

8 300 NDI0.191l 2.92 157 0.444 J 10.527) ND 10.0191 

8 250 ND 10.191} - 2.09 101 0.42 J 10.521\ ND 10.019\ 

3 520 ND (0.191l 2.21 303 0.251 J 10.5} ND 10.01[)_ 

4230 ND 10.191) 2.63 163 0.296 J_(_0.5211 ND 10.0191 

5550 NDI0.1911 1.52 76.9 0.314 J l0.51 ND (0.Q19l 

7 100 ND 10.1911 2.08 148 0.406 J 10.506) ND 10.019) 

8 390 ND 10.1911 2.65 137 0.441 J 10.497) ND 1_0.01[)_ 

8 990 NDI0.191l 3.34 192 0.514 Jjp.514\ ND 10.019\ 
7750 ND 10.191\ 5.09 431 0.384 J (0.55) ND 10.019) 
6 500 ND 10.191) 2.07 114 0.358 J (0.496) ND 10.019) 
6020 ND {0.191 l 1.88 87.5 0.393 Ji.0.488) ND {P.01!l_) 
8 260 ND 10.1911 ·2.95 159 0.483 J (0.5351 ND 10.0191 
9 490 ND 10.191) 3.42 159 0.546 ND (0.019) 
9 960 ND_f_0.191l_ 4 4_9_ 162 0.523 J_{_0.526t NDJ.O~OHl)_ 

12 200 ND 10.191\ 5.24 171 0.676 ND 10.019\ 
8 420 ND 10.191) 3.91 92.5 0 459 J 10.545) NO 10.019) 
5 700 ND.10.191l 1.94 65.6 0.299 J LO. 502} ND_l_0.019L 
8 610 ND 10.1911 3.81 156 0.451 J 10.5191 ND 10.0191 

10 400 0.418 J 11.06} 3.89 155 0.586 ND 10.0191 
69 957 3.9 4.4 200 0.80 <1 

Oualitv Assurance/Qualitv Control Samoles 111o/Ll_ 
600831 f1 096-EB-006-000-W 0 0.13_5_ NDt0.00394l ND_IQ.00451i 0.0164 ND 10.00026) ND 10.0.00441 
600838 T1 096-EB-009-000-W 0 0.0421 J 10.05) ND 10.003941 NO 10.00451\ 0.00215 J 10.005)_ NO l0.00026) ND IO.Q0044) 
600840 T1 096-EB~01 0-000-W 0 0.0536 · ND 10.003941 ND (0.00451 l 0.00407 J (0.005) ND 10.000261 NO 10.000441 
600849 T1 096-EB-007-000-W 0 0.0252 J 10.05) ND 10.00394) ND (0.004511 0.00584 NO (0.000261 NO (0.000441 
601096 T1096-EB-011·0QO 0 ND !0.01211 NO 10.003941 NO l0.004511 0.00095 J 10.0051 ND l0.000261 ND 10.000441 

Refer to footnotes at end of table. 
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samole Attributes . 

Record 
Numberb . ER Samole ID 
600829 T1 096-GP-060-005-S 
600829 T1 096-GP-060-01 0-S 
600829 T1 096-GP-061-005-S 
600829 T1096-GP-061-010-S 
600829 T1096-GP-061-015-S 
600829 T1 096-GP-061-020-S 
600830 T1 096-GP-062-005-S 
600830 T1 096-GP-062-01 0-S 
600830 T1 096-GP-062-015-S 
600830 T1 096-GP-062-020-S 
600830 T1 096-GP-063-001-S 
600830 T1 096-GP-063-005-S 
600830 T1 096-GP-063-01 0-S 
600830 T1 096-GP-063-0 15:5 
600830 T1 096-GP-063-020-S 
600830 T1 096-GP-064-001-S 
600830 T1 096-GP-064-005-S 
600830 T1 096-GP-064-01 O-S 
600830 T1 096-GP-064-015-S 
600830 T1 096-GP-064-020-S 
600831 T1 096-GP-065-005-S 
600831 T1 096-GP-065-01 0-S 
600831 T1 096-GP-065-015-S 
600831 T1 096-GP-065-020-S 
600831 T1 096-GP-066-005-S 
600831 T1 096-GP-066-01 0-S 
600831 T1 096-GP-066-015-S 
600831 T1 096-GP-066-020-S 
600831 T1 096-GP-067 -005-S 
600831 T1 096-GP-067-01 O-S 

BacJmround Concentration 

Refer to footnotes at end of table. 

Sample 
Depth 

. lftl 
5 
10 
5 
10 
15 
20 
5 

10 
15 
20 
1 
5 
10 
15 
20 
1 
5 

10 
15 
20 
5 
10 
15 
20 
5 
10 
15 

_20 

5 
10 

Table H2-1 (Continued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 

Metals IEPA Method 6010ft060/7421/7470/7471m40!6010AI7196/7470/7471/SW8468 1 lrna/ka1 

Chromium Manaanese Cobalt Coooer Lead Mercurv 
8.3. 224 5.68 9.17 5.74 NO (0.00225) 

12 250 6 9.68 4.74 NO 10.002251 

7.6 232 3.98 8.02 3.87 NO (0.00225) 

12.8 309 6.27 12.1 7.2 ND_l_0.00225L 

13.3 343 6.68 ' 13.7 10.6 NO 10.002251 

15.7 240 4.55 9.73 4.92 NO (0.002251 

6.86 220 4.98 9.78 . 4.53 0.0038 J 10.03231 
13.2 321 5.99 10.9 7.24 0.0122 J (0.035) 

9.17 226 4.41 9.19 4.69 0.00435 J 10.0344}_ 

13.9 254 5.45 14.2 5.91 NO (0.002251 

9.37 221 5.7 14.2 8.44 0.0384 

7.01 183 3.46 7.11 4.09 NO (0.00225) 
12.1 485 5.1 12.3 6.26 0.00383 J 10.03221 
10 223 4.46 9.24 5.36 ND (0.00225) 

9.74 266 5.59 9.28 6.05 NO (0.00225) 
7.2 226 4.39 . 11.5 7.27 0.0238 J 10.03221 

8.91 228 5.07 
. 

8.79 6.3 ND 10.00225) 
9.38 226 4.52 9.41 4.61 NO (0.00225) 
9.85 . 256 5.38 ' 9.22 . 5.81 NO 10.002251 

13.1 258 5.33 9.41 5.61 NO 10.00225) 
6.44 160 3.44 5.03 5.13 NO 10.00225) 
8.1 240 4.98 8.55 6.9 0.347 

7.95 255 5.11 9.26 6.38 ND_i0.00225)_ 
11.3 309 6.16 11.2 8.16 0.0232 J 10.0368) 
8.84 300 4.82 7.14 6.73 NO (0.002251 
4.94 180 3.17 5.72 3.78 NO 10.00225) 
6.89 282 3.97 9.07 5.46 NO (0.00225) 
10 257 5.18 9.26 5.91 NO 10.002251 

9.59 276 5.67 8.66 7.59 NO 10.002251 
10.8 286 6.13 11.1 7.49 NO (0.00225) 
12.8 831 7.1 17 11.2 <0.1 
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.. Sam ole Attributes 

Sample 
Record Depth 

I Number!' ER Samole ID ~lftl 
600831 T1 096-GP-067 ·015-S 15 
600831 T1 096-G_E>-067 -020-S 20 
600831 T1 096-GP-085-005-SD 5 
600832 T1 096-GP-068·001-S 1 
600832 T1 096-GP-068·005-S 5 
600832 T1 096-GP-068·0 1 0-S 10 
600832 T1 096-GP-068-015-S 15 
600832 T1 096-GP-068-020-S 20 
600832 T1 096-GP-069·001-S 1 
600832 T1 096-GP-069-005-S 5 
600832 T1 096-GP-069·01 0-S 10 
600832 T1 096-GP-069-015-S 15 
600832 T1 096-GP-069-020-S 20 
600838 T1 096-GP-080·005-S 5 
600838 T1 096-GP-080-01 0-S 10 
600838 .T1 096-GP-080·015-S 15 
600838 T1 096-GP-080·020-S 20 
600838 T1 096-GP-081-005-S 5 

I 600838 T1096-GP-081-010-S 10 
600838 T1096-GP-081-015-S 15 
600838 T1 096-GP-081-020-S 20 
600838 T1 096-GP-082-005-S 5 
600838 T1 096-GP-082-01 0-S 10 
600838 T1 096-GP-082-015-S 15 
600838 T1 096-GP-082-020-S 20 
600838 'T1 096-GP-083-001-S 1 
600838 T1 096-GP-083-005-S 5 . 

600838 T1 096-GP-083-01 0-S 10 
600838 T1 096-GP'083-015-S 15 
600838 T1 096-GP-083-020-S 20 

Sackaround Concentration ___ 

Refer to footnotes at end of table. 

-

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Sarnples Collected 1998 

• 
Metals (:::PA Method 6010/7060/7421l1'470R~71LTI_40/6010Af71 6!1'4'70/7471/SW84631 lmo/kol 

: : ' . -

. _Chromium Manmm~ Cobalt Coooer Lead Mercurv 
6.24 209 4.05 8.23 4.92 ND_L0.00225\ 
10.4 283 575 10.1 708 0.00799 J 10 0342) 
5.54 120 2.87 4.11 3 91 NO 10.00225) 
7.86 147 3.6 13.1 i7.5 ND 10.00225\ 
5.78 258 4.33 7.4 5.9 ND 10.002251 
10.6 291 5.88 10.5 7.49 NO 10.00225) 
5.6 318 4.29 7.61 5.31 NO (0.00225) 

8.91 275 5.32 9.15 6.93 ND (0.00225\ 

8.8 152 4.47 11 8 9.12 0.00881 J (0.0356) 
6.3 229 4.21 7.32 5.25 NDJ0.00225\ 

9.53 273 5.72 9.97 7.49 NO 10.00225\ 
5.62. 210 3.96 . 6.93 5.5 NO 10.00225) 
7.56 250 4.99 7.9 6.48 ND (0.00225) 
7.13. 208 4.69 7 6.28 0.0142 J 10.0342) 
6.79 273 4.76 8.63 6.28 0.0157 J 10.0346) 
5.77 211 3.41 .. 9.72 3.41 0.0129 J 10.0344) 
8.27 210 3.25 5.76 3.65 0.0138 J (0.0355) 
9.53 331 6.83 11.6 8.2 0.0181 J (0.03141 
5.55 210 4.02 7.78 5.26 0.0177 J (0.0349) 
4.9 187 3.65 10.3 4.33 0.0157 J 10.035) 

6.57 183 2.46 5.2 4.32 0.0129 J 10.0284) 
_9.11 267 5.99 9.36 7.5 0.0219 J (0.03521 
8.12 270 5.93 9.13 7.66 0.0167 J 10.0353) 
4.82 234 3.92 10.9 4.02 0.00928 J 10.034) 
5.08 190 2.84 5.45 3.92 0.0115 J L0.028Ql 
4.7 150 3 7.07 20.3 0.013 J 10.037\ 

4.87 225 4.2 6.62 5 0.0136 J 10.0315) 
6.13 237 4.22 11 5.4 0.0112 J 10.0361\ 
4.74 215 3.11 8.21 4.05 0.00401 J 10.0334) 
5.42 186 _3.27 6.3 4.67 0.00794 J 10.0287) 
12.8 831 7.1 17 11.2 <0.1 

e e 
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Sample Attributes 

Record 

'Number" ER Samole ID 
600840. . T1 096-GP-084-001-S 
600840 . T1096-GP-084-005-S 
600840 T1 096-GP-084-01 0-S. 
600840 T1 096-GP-084-015-S 
600840 T1 096-GP-084-020-S 
600842 T1 096-GP-070-005-S 
600842 T1 096-GP-070-01 O-S 
600842 T1 096-GP-070-015-S 
600842 T1 096-GP-070-020-S 
600842 T1 096-GP-071-005-S 
600842 T1 096-GP-071-01 O-S 
600842 T1 096-GP-071-015-S 
600842 T1 096-GP-071-020-S 
600842 T1 096-GP-072-005-S 
600842 T1 096-GP-072-01 0-S 
600842 T1 096-GP-072-015-S 
600842 T1 096-GP-072-020-S 

. 600843 T1 096-GP-073-001-S 
600843 T1 096-GP-073-005-S 
600843 T1 096-GP-073-01 0-S 
600843 T1 096-GP-073-015-S 
600843 T1 096-GP-073-020-S 
600843 T1 096-GP-07 4-001-S 
600845 T1 096-GP-075-005-S 
600845 T1 096-GP-075-01 0-S 
600845 T1 096-GP-075-015-S 
600845 T1 096-GP-075-020-S 
600845 T1 096-GP-076-005-S 
600845 T1 096-GP-076-01 O-S 
600845 T1 096-GP-076-015-S 

6ack.mound C_gngJmtration 

Refer to footnotes at end of table. 

Sample 
Depth 
Jft)_ 

1 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
1 
5 

10 
15 
20 
1 
5 
10 
15 
20 
5 
10 
15 

table H2-1 (Continued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 

__ Metals_(EPA Method 6010/r060/142117470/7471/7740/6010Af7196/7470/1471/SW8462) (maiko\ . - ... -

Chrbiniuin MaManese Cobalt __ Coooer Lead Mercurv 

5.49 148 . 3.48 9.94 33 ND 10.00225) 

4.66 205 3.93 7.24 4.49 N_D_L0.002251 

5.73 185 3.47 5.88 3.62 ND 10.00225) 

10.4 316 3.69 7.31 4.38 ND (0.00225) 

7.9 265 5.28 8.35 6.96 ND 10.002251 

8.25 193 4.01 6.68 6.78 0.0173 J (0.0302) 

8...6_8 270 5.64 13.3 7.08 0.01 J_(0.0339) 
4.7 182 3.71 5.58 3.45 0.0127 J 10.03281 

8.09 251 5.3 8.23 6.46 0.00267 J (0.0362) 

8.35 188 3.34 
. 

7.84 6.11 0.00552 J (0.0345) 
7.13 268 4.77 7.6 5.91 ND 10.002251 

6.68 237 4.02 7.39 5.81 0.00756 J 10.0285) 
11 188 4.39 9.31 5.66 0.00852 J (0.0282)_ 

10.5 . 306 5.67 8 7.48 0.0106 J 10.03011 
10.1 281 6.03 9.85 7.67 0.0152 J 10.0361) 
4.92 210 3.28 5.84 4.12 · ND 10.00225} 
5.26 387 3.8 8.15 4.2 0.0139 J (0.02671 

20.1 151 3.88 20.2 51.2 0.03 J 10.03141 
8.71 278 5.4 8.48 7.06 ND 10.00225\ 
8.33 293 5.31 9.34 6.96 NO (0.00225) 
9.41 284 5.55 9.79 7.67 0.00519 J 10.0291 
9.56 208 4.53 8.35 5.65 ND 10.00225\ 
12.1 159 4.15 127 18.6 O.Q267 J (0.0317\_ 
3.82 200 3.13 6.57 3.95 ND 10.00225\ 
9.09 317 6.02 11.2 7.65 ND 10.00225) 
11.8 328 6.24 11.6 8.25 0.00483 J 10.0335) 
10.9 316 6.09 11.4 8.03 0.00523 J (0.03261_ 
5.05 215 3.73 9.91 3.87 ND 10.002251 
12 258 5.31 10.2 7 ND 10.00225\ 

10.1 333 6.21 11.3 8.11 ND_L0.00225l 
12.8 831 7.1 17 11.2 <0.1 



s 
"' ~ 

! 
ti. 
~ 
~ 

~ -VJ 

00 

g 
"' -.J 

~ 
0 

§ 
~ 
00 w 
0 

~ 

--
Samole Attributes 

Sample 
Record Depth 

Numberb . ER .Samole ID (ft) ... 

600845 T1 096-GP-076-020-S 20 
600845. T1 096-GP-017 -005-S 5 
600845 T1 096-GP-077-01 O-S 10 
600845 T1 096-GP-077-015-S 15 
600845 T1 096-GP-077-020-S 20 
600845 T1 096-GP-086-01 0-SO 10 
600845 T1 096-GP-087-001-SO 1 
600846 T1 096-GP-078-001-S 1 
600846 T1 096-GP-078-005-S 5 
600846 T1 096-GP-078-01 O-S 10 
600846 T1 096-GP-078-015-S 15 
600846 T1 096-GP-078-020-S 20 
600846 T1 096-GP-079-001-S 1 
600846 T1 096-GP-079-005-S 5 
600846 T1 096-GP-079-01 0-S 10 
600846 T1 096-GP-079-015-S 15 
600846 T1 096-GP-079-020-S 20 
601096 T1 096-GP-07 4-005 5 
601096 T1 096-GP-07 4-010 10 
601096 T1 096-GP-07 4-015 15 
601096 T1 096-GP-07 4-020 20 
601096 T1 096-GP-088-005 5 
601096 T1 096-GP-089-01 0 10 

Backaround Concentration 

fable H2-1 (Continued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 

-
Metals (EPA Method6010/7060l7421/7470rl471f7740/6010A/7196/7470/7471/SW846al lma/l<al 

. Chromium Manaanese . Cobalt Coooer Lead Mercurv 

.9.35 .263 4.92 9.27 6.72 NO 10.00225) 

4.03 174 3.47 73 3.76 NO (0.002251 

11.5 307 . 6.33 14.2 6.3.5_ NO 10.00225) 

.10.2 304 . 5.79 10.9 7.53 NO 10.00225) 

9.21 305 5.66 10.3 7.35 NO (0.002251 

10.1 277 4.88 9.4 6.03 No (o.oo2251 

3.23 113 2.34 4.12 6.91 NO 10.00225) 
4.76 151 3.34 5.18 4.54 0.00589 J 10.0267) 

10.1 256 4.85 8.6 4.4 0.00271 J 10.0282) 

10.3 379 4.51 9.05 5.59 NO (0.00225) 

10.8 305 5.98 9.59 6.47 0.00407 J 10.028) 

10.2 368 5.86 10.2 7.65 0.0272 J 10.0359) 
7.09 173 4.88 6.13 6.64 0.0255 J 10.029) 
12.1 281 5.35 8.98 5.67 0.0225 J 10.0344) 
8.92 201 3.91 8.56 5.73 0.0166 J 10.0296) 
11.1 275 5.33 9.7 7.65 0.0243 J 10.0346_1 
9.96 306 6.22 10.7 8.01 0.0286 J 10.0304) 
11.3 286 5.94 8.41 7.67 NO (0.00225\ . 

29.6 . 399 ~37 _18~9 12.2 0.0127 JH 10.0381)_ 

10.5 237 5.66 9.34 6.99 0.0113 JH !0.0329\. 
7.26 202 4.26 6.63 5.08 NO !0.00225\ 
9.54 256 5.44 7.73 7.85 0.00254 JH_L0.0354l. 
11.4 306 6.82 10.9 8.8 0.00344 JH !0.0304\ 
12.8 831 7.1 17 11.2 <0.1 

IQualitv Assura_nce/Qualitv_Controi.Samoles ma/L\ 
.fi_00831 T1 096-EB-006-00G-W 0 0.00216 J 10.005) ND 10.00069\ NO 10.00069\ NO 10.00104\ NO 10.00159\ NO 10.00004\ 
600838 T1 096-EB-009·000-W 0 0.00171 J 10.005) NO 10.00069.\ NO 10.00069\ NO 10.00104\ NO 10.00159\ NO 10.00004\ I 

600840 T1 096-EB-01 0-000-W 0 0.00136 J 10.005) NO 10.00069\ NO 10.00069\ 0.00236 J 10.005) 0.00197 J (0.005) NO 10.00004\ I 

600849 T1 09£-EB-007 -000-W 0 NO_ 10.000561 ND (0.00069) NO (0.000691 0.00147 J 10.005) NO (0.001591 _NO 10.00.0041 I 

601096 T1 096-EB-011-000 0 0.00082 J 10.005\ ND 10.00069.1 N0_(0.00069l NDJ..0.001041 NDJ0~0159\ NO 10.00004\ I 

Refer to footnotes at end of table. 
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Sartmle Attributes 

Record 
Numberb ER Samole 10 . 
600829 . T1 096-GP-060-005-S 
600829 T1 096-GP-060-01 0-S 
600829 .. . T1096-GP-061-005-S 
600829 T1 096-GP-061-01 0-S 
600829 T1 096·GP-061-015-S 
600829 T1 096-GP-061-020-S 
600830 T1 096-GP-062-005-S 
600830 T1 096-GP-062-01 0-S 
600830 T1 096-GP-062-015-S 
600830 T1 096-GP-062-020-S 
600830 T1 096-GP-063-001-S 
600830 T1 096-GP-063-005-S 
600830 T1 096-GP-063-01 0-S · 
600830 T1 096-GP-063-015-S 
600830 T1 096-GP-063-020-S 
600830 T1 096-GP-064-001-S 
600830 T1 096-GP-064-005-S 
600830 T1 096-GPc064-01 0-S 

. 600830 T1 096-GP-064-015-S 
600830 T1 096-GP-064-020-S 
600831 T1 096-GP-065-005-S 
600831 T1 096-GP-065-01 0-S 
600831 T1 096-GP-065-015-S 
600831 T1 096-GP-065-020-S 
600831 T1 096-GP-066-005-S 
600831 T1 096-GP-066-01 0-S 
600831 T1 096-GP-066-015-S 
600831 T1 096-GP-066-020-S 
600831 T1 096-GP-067 -005-S 
600831 T1 096-GP-067 -01 O-S 

Backaround Concentration 

Refet to footnotes at end of table. 

Sample 
Depth 

lftl . 
5 
10 
5 
10 
15 
20 
5 

10 . 

15 
20 
1 
5 
10 
15 
20 
1 . 

5 
10 
15 
20 
5 
10 
15 
20 
5 

10 
15 
20 
5 
10 

iable H2-1 (Continued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 
... ····· .. 

Metals IEPA Method 6010/7060/7421/7470/7471/1740/6010A/7196/7470/7471/SW8463) lmollml -._ . :' ' 

.Nickel Selenium Silver Thallium Vanadium Zinc 

6.2 NO (0.135) ND10.031)_ 0.695 J 11\ 28 
. 

26.1 

7.16 NO 10.135\ NO (0.031) 0 621 J (0.991l 25.8 26.8 
7.06 NO 10.135\ NO 10.031\ 0.461 J 11) 23.4 24.4 

9.81 NO 10 135\ NO 10.031\ 0.779 J 11.06) 30 37.4 

9.9 0.406 J 10.591! NDl0.031l_ 0.662 J(J.18\ 33.3 105 
6.6 0.358 J 10.473) NO 10.031\ 1.12 27.5 30.2 

5.65 NO (0.135\ NO (0.031) 0.853 J (1.021. 27.7 27.1 
10.2 NO 10.135\ NO 10.031\ 0.493 J 11.02) 30.7 37.2 
6.46 NO (0.135\ NO 10.031) NO (0.221\ 24.7 29.7 

8.5 NO (0.135\ NDJ0.031l 0.619 J 11.08) 28.1 32.7 
8.57 NO 10 135\ 0.0644 J 10.489\ NO 10.221\ 31.7 40.6 

5.58 NO 10.135) NO 10.031) 0.493 J 10.965_) 22.4 22.6 
9.45 NO 10.135\ NO 10.031\ 0.887 J 11.02\ 28.1 105 
8.04 . NO 10.135\ NO 10.031\ NO 10 221\ 23.2 29.7 
8.42 NO (0.135\ NO 10.031) NO (0.221) 25.6 34.4 
6.68 NO (0.135} 0.248 Jj_0.493l NO {P.221L 23.1 30.8 
6.52 · NOI0.135l NO 10.031) 0.555 J 11.02) 28.8 28.4 

. 6.74 NO (0.135) NO 10.031) 0.49 J (0.974) 23.4 28.9 
7.9 NO (0.135L N0_(0.031_l 0.486 J (1.061_ 25 31.3 
9.01 NO 10.135\ NO 10.031\ -o.692J 11.111 26.8 32.1 
5.59 NO (0.135) NO (0.031) 0.537 J (1.09) 21.7 24.7 
8.79 NO 10.135\ N0_(_0.031 \ 0.767 J i1.1l 22.2 31.6 
8.58 NO 10.135\ NO 10.031\ 0.638 J 11.07) 21.7 36.1 
10.8 NO (0.135\ NO 10.031\ 0.942 J 11.09) 28.5 40.2 
8.02 NO 10.135\ NO 10.031\ L24 30.6 30.3 
4.98 NO 10.135\ NO 10.031\ 0.938 J 11.02) 14.1 20.4 
6.13 NO (0.135\ NO (0.031\ 0.855 J (1.04) 19.4 28.5 
8.17 0.397 J 10.538\ NO I0.031J 0.982 J (1.08) 22.9 32.1 
9.23 NO (0.135) NO 10.031\ 0.561 J 10.997) 35.5 34.9 
10.5 0.323 J 10.525\ NO 10.0311 0.606 J (1.05) 25.5 38.1 
25.4 _ sl ___ <t <1.1 33 76 
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. . Samole Attributes 

Record 

Numberb ER Sarnole lb. 
600831 T1 096-GP-067-015-S 
600831 T1 096-GP-067-020-S 
600831 T1 096-GP-085-005-SD 
600832 T1 096-GP-068-001-S 
600832 T1 096-GP-068-005-S 
600832 T1 096-GP-068-01 0-S 
600832 T1 096-GP-068-015-S 
600832 T1 096-GP-068-020-S 
600832 T1 096-GP-069-001-S 
600832 T1 096-G P-069-005-S 
600832 T1 096-GP-069-01 0-S 
600832 T1 096-GP-069-015-S 
600832 T1 096-GP-069-020-S 
600838 T1 096-GP-080-005-S 
600838 T1 096-GP-080-01 0-S 
600838 T1 096-GP-080-015-S 
600838 T1 096-GP-080-020-S 
600838 T1 096-GP-081-005-S 
600838 T1096.GP-081-010-S 
600838 T1096-GP-081-015-S 
600838 T1096-GP-081-020-S 
600838 T1 096-GP-082-005-S 
600838 Tl 096-GP-082-01 0-S 
600838 T1 096-GP-082-015-S 
600838 T1 096-GP-082-020-S 
600838 T1 096-GP-083-001-S 
600838 T1 096-GP-083-005-S 
600838 T1 096-GP-083-01 O-S 
600838 T1 096-GP-083-015-S 
600838 T1 096-GP-083-020-S 

Backaround Concentration 
. 

Refer to footnotes at end of table. 

e 

Sample 
Depth 

lftl .. 
15 
20 
5 
1 
5 

10 
15 
20 
1 
5 

10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 . 

1 
5 
10 

. 15 
20 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals IEPA Method 6010/ 060/7421n470/747117740/6010A/1196/747017471/SW846a\ lma/ka\ 

Nickel. Selenium .Silver Thallium Vanadium Zinc 
6.09 ND 10.135\ ND 10.031\ 0.801 J 11.04) 17.8 29.3 
9.31 

. 
ND 10.135\ ND 10.031\ 0.616J (1.04\ 25 33.3 

4.95 ND 10.1351 ND i0.031 l 0.624 J 11.06) 18.6 19.2 

6.29 0.607 1 04 ND 10.221\ 23.8 50.7 
7.1 0.473 J 10.524\ 0.233 J 10.524) ND 10.221 l 21.7 32.2 

11 0.591 0.232 J 10.525) ND 10.221\ 20.9 38.9 
7.25 0.505 J (0.534) 0.281 JJ0.534l_ ND (0.221\ 15.6 32.8 
9.23 0.377 J 10.514\ 0.303 J 10.514\ ND 10.221\ 21.5 33.7 

7.48 NO 10.135) 0.953 NO 10.221\ 26.7 35.5 

6.99 0.373 J 10.512\ 0.253 J 10.512)_ NO 10.221\ 22 30.4 
11.2 0.625 0.233 J 10.515) NO 10.221\ 20.3 37.7 
6.77 NO 10.135\ 0.235 J 10.519) NO 10.221\ 13.8 26.8 
8.16 0.712 0.277 J 10.539) NO 10.221\ 19.5 31.5 
7.08 NO 10.135) 0.166 J 10.524\ NO 10.221\ 

. 
21.7 30 

7.56 0.372 J 10.518) 0.145 J 10.518) NO 10.221\ 18.8 31 
5.24 0.276 J L0.487\ ND(0.031\ NO (0.221\ 12.6 22.4 
4.92 NO 10.135\ 0.125 J 10.521\ ND 10.221\ 12.3 24.4 
10.6 NO 10.135\ 0.139 J 10.56) NO 10.221\ 26.9 43.7 
6.45 0.457 J_(_0.527) 0.205 J (0.52i'l_ NO (0.221 l . 16 28.5 
5.83 NO 10.135\ 0.16 J 10.538\ NO 10.221\ 14.1 23.7 
4.43 NO 10.135\ 0.0791 J 10.506) NO 10.221\ 11.3 

.. 
19.6 

9.37 NO 10.135\ 0.156 J 10.576) NO 10.221\ 25 38.9 
9.75 N_D 10.135\ 0.121 JJ0.563l_ NO (0.221\ 23.1 36.2 
5.21 NO 10.135\ 0.19 J 10.506) NO 10.221\ 14.5 26.1 
4.35 NO 10.135\ 0.147 J 10.482\ NO 10.221\ 12.1 18 
5.26 NO (0.135\ 0.159 J (0.521) NO 10.221\ 17.5 30.6 
5.93 ND 10.135\ 0.071 J 10.527\ NO 10.221\ 20.7 32 
6.54 ND 10.135\ 0.245 J 10.523\ ND 10.221\ 17.4 27 
4.36 0.321 J (0.527\ 0.118 J (0.5271_ NO (0.221\ ·. 13.1 21.6 
4.93 0.343 J 10.483) 0.1 02 J 10.483\ . NO 10.221\ 13.4 19.6 
25.4 <1 <1 <1.1 33 76 
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• 
. Samole Attributes 

Sample 
Record Depth 

Numberb ER Samole 10 . (ft) 

600840 T1 096-GP-084-001-S 1 
600840 T1 096-GP-084-005-S 5 
600840 T1 096-GP-084-01 0-S 10 
600840 T1 096-GP-084-015-S 15 
600840 T1 096-GP-084-020-S 20 
600842 T1 096-GP-070-005-S 5 
600842 T1 096-GP-070-01 0-S 10 
600842 T1 096-GP-070-015-S 15 
600842 T1 096-GP-070-020-S 20 
600842 T1 096-GP-071-005-S 5 
600842 T1 096-GP-071-01 O-S 10 
600842 T1 096-GP-071-015-S 15 
600842 T1 096-GP-071-020-S 20 
600842 T1 096-GP-072-005-S 5 
600842 T1 096-GP-072-01 0-S 10 
600842 T1 096-GP-072-015-S 15 
6Q0842 T1 096-GP-072-020-S 20 
600843 T1 096-GP-073-001-S 1 
600843 T1 096-GP-073-005-S 5 
600843 T1 096-GP-073-01 0-S 10 
600843 T1 096-GP-073-015-S 15 
600843 T1 096-GP-073-020-S 20 
600843 T1 096-GP-07 4-001-S 1 
600845 T1 096-GP-075-005-S 5 
600845 T1 096-GP-075-01 0-S 10 
600845 T1 096-GP-075-015-S 15 
600845 T1 096-GP-075-020-S 20 
600845 T1 096-GP-076-005-S 5 
60_0845 T1 096-GP-076-01 0-S 10 
600845 T1 096-GP-076-015-S 15 

Backoround Concentration 

Refer to footnotes at end of table. 

• 
table H2-1 (Cbntinued) 

SWMU 96, Summary of Metals Arialyticl;ll Results, 
Soil Samples Collected 1998 

• 
·.--; .. 

Metals /EPA Method 6010/706on421/7470/747117740/6010A/7196/7470/7471/SWB46al lmo/kol 

Nickel. Selenium .Silver Thallium Vanadium Zinc 
6.11 NO 10.135\ 0.221 J 10 533\ NO 10.221\ 19.8 38.2 
5.71 NO 10.135\ 0.114 J 10.502\ NO l0.221l 19.6 25.7 

5.02 NO 10.135\ 0.145 J 10.501\ NO (0.221\ 14.7 24.7 

6.06 NO 10.135) O.OJ05 J 10.511) NO 10.221) 15.3 26.1 
9.11 0.503 J 10.515) 0.169 J 10.515\ NO 10.221\ 18.6 30.9 
6.18 NO (0.135\ 1.1 NO 10.221\ 19.4 31.7 
9.44 0.508 J 10.567\ 0.639 NO 10.221\ 21.5 35.6 
4.36 0.795 0.1 J 1!).506) NO_i0.221l 14.3 22 
8.42 NO 10.135\ NO 10.031\ NO 10.221\ 25.2 33.7 
6.31 0.45 J (0.511) 0.998 NO 10.221\ 22.5 32.1 
7.55 0.423 J 10.522)_ NO 10.031) NO (0.221) 21.8 34.7 
5.33. 0.347 J 10.506\ 0.294 J 10.506\ NO 10.221\ 18.2 29.6 
5.79 . 0.515 0.3 J 10.483\ NO 10.221\ 22.4 30 
9.25' NO (0.135\ 0.145 J (0.547) NO 10.221\ 29.2 37.2 
10.7 NO 10.135\ 0.148 J 10.531\ . NO 10.221 l 24.1 39 7 
5.2 NO 10.135\ 0.0607 J 10.492\ NO 10.221-\ 13.2 22.8 

5.45 0.356 J (0.501) 0.111 J (0.501) NO 10.221) 15.2 22.8 
6.87 NO 10.135\ 11.8 0.567 J 11.03) 20 96.2 
9.53 NO (0.135) NO 10.031) 0.525 J(1.11) 27.8 36.3 _c 

8.82 NO 10.135\ 0.0629 J_f0.523l 0.551 J 11.0QL 24.8 38 
9.83 NO 10.135\ · NO 10.031\ 0.55 J 11.09) 23.3 36.6 
7.01 NO 10.135) NO 10.031\ 0.784 J 11.01) 24 28.2 
7.16 NO 10.135\ 14.9 0.95 J 11.02)_ 25.5 89.2 
4.48 NO 10.135\ NO 10.031\ 0.556 J (0.983} 16.3 25.6 
10 NO 10.135\ NO 10.031\ 0.48 J 11.01) 24.2 41.6 
12 . NO 10.135\ · NO 10.031) NO 10.221\ 22.8 40.7 

11.4 NO (0.135) NO 10.031) 0.554 J (1.04\ 23.2 39.4 
5.38 NO 10.135\ NO 10.031\ 0.751 J 10.9651 18.5 29.7 
8.98 NO 10.135\ NO 10.031\ 0.788 J 11.08\ 25.8 33.9 
11.3 NO (0.135) NO 10.031) 0.692 J (1.08\ 22.9 42 
25.4 - _ _od_ ---- - <1 - -- -- <1.1 33 76 
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Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

Samole_Attributes . . Metals IEPA Method 6010/7060/7421/7470/1471m40/6010AI7196/7470/7471/SW846°LLrnolkol . 
Record Sample 

Number" ER Sart1Rie 10 Oenth an Nickel Selenium Silver Thallium Vanadium Zinc 
600845 T1 096-GP-076-020-S 20 . 9.32 NO 10.1351 ND 10.031 l 0.501 J 11.11) 20.6 34.7 
600845 T1 096-GP-077-005-S 5 4.58 NO_I0.135) NO_I0.031l ND_I0.221l 17.5 24.6 
600845 T1 096-GP-077-01 0-S 10 9.53 ND 10.1351 ND /0.0311 0.674 J 10.967) 25.3 . 40.1 

600845 T1 096-GP-071-015-S 15 10.7 N0_/0.135) NO IO.JJ31) 0.583 J 11.08)_ 22.3 39.8 
600845 T1 096-GP-077-020-S 20 9.53 NO (0.1351 NO f0.031l 0.49 J (1.05) 22.9 40.7 
600845 T1 096-GP-086-01 0-SO 10 8.Q7 NO 10.135) NO 10.031) 1 04 J 11.04) 23.1 34.8 
600845 T1 096-GP-087 -001-SO 1 3.4 ND 10.135) NDI0.031) 0.932 J (j_) 16.1 16.4 
600846 T1 096-GP-078-001-S 1 4.95 ND 10.1351 ND 10.0311 0.732 J 11.04) 22.2 21.2 
600846 T1 096-GP-078-005-S 5 5.88 0.473 J (0.5) . ND_I0.031) J1678 J 111 21.1 28.6 
600846 T1 096-GP-078-01 0-S 10 7.04 0.385 J 10.506) NO 10.0311 0.953 J 11.011 20.5 32.5 
600846 T1 096-GP-078-015~S 15 9.33 . 0.402 J 10.497) ND 10.0311 0.951 J 10.993). 23.7 41.4 
600846 T1 096-GP-078-020-S 20 10.8 0.435 J (0.514) NDI0.031l 112 22.1 39.7 
600846 T1 096-GP-079-001-S 1 8.25 ND 10.1351 NO /0.0311 1.63 28.6 26.5 
600846 T1 096-GP-079-005-S 5 6.88 0.574 ND /0.031) 1.5 28.1 36.5 
600846 T1 096-GP-079-01 0-S 10 6.33 0.377 J /0.488) ND /0.031) 0.52 J /0.976) 19.1 26.6 
600846 T1 096-GP,079-015-S 15 9.29 0.391 J 10.535) ND 10.0311 0.789 J 11.071 23.7 35.8 

I 600846 T1 096-GP-079-020-S 20 11.4 0.483 J 10.534) NO 10.031 l 0.542 J 11.07) 23.3 41.2 
601096 T1 096-GP-07 4-005 5 11.1 0 39 J (0.526) 0.477 J (0.526) NO 10.221 l 32.6 38.8 
601096 T1 096-GP-07 4-010 10 14.5 1.21 4.38 NO 10.2211 31.5 71 
601096 T1 096-GP-07 4-015 15 9.25 0.707 0.285 J (0.545) ND 10.2211 24 34.7 
601096 T1 096-GP-07 4-020 20 6.26 0.509 0.143 J 10.502J ND (0.221) 18.9 27.8 
601096 T1 096-GP-088-005 5 9.38 0.494 J 10.519) 0.488 J 10.519) NO 10.2211 28.8 37 . 

601096 T1 096-GP-089-01 0 10 11.7 0.615 0.454 J (0.529) NO 10.221 l 26.8 44.8 
Backaround Concentration . 25.4 <1 <1 <1.1 33 76 
Qualit\o'..Al surance/Qualitv Control amoles lma/U 
60Q831 T1 096-EB-006-0QQ-W 0 0.0016 J 10.005) 0.0029 J 10.005) NO 10.000731 NO 10.00308) NO 10.00059) 0 0122 
600838 T1 096-EB-009-000-W 0 . NO 10.001291 0 00496_J 10.005! 0.0008LJ 10.005) NO f0.00308l NO 10.00059) 0.0018 J 10.005) 
600840 . T1 096-EB-01 0-000-W 0 I o.oo131 J 10.0051 I o.oo345 J 10 005\ 0.00124 J 10.005\ NO 10.00308_1 NOJO.OOJJ59i O.Om97 
600849 T1 096-EB-007-000-W 0 NO 10.00129) NO 10.00271 l NO 10.00073) NO 10.00308\ NO 10.00059\ 0.0073 
60109_6 T1 096-EB-011-0JJO . 0 NO 10.00129\ NO 10.00271\ NO 10.00073\ 0.00334 J 10.01) NO 10.00059\ 0.00317 J 10.005\ 

Refer to footnotes at end of table. 
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• 
fable H2-1 (Concluded) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

Note: Bold indicates values that exceed background screening levels. 
aEPA November 1986. 
b Analysis request/chain·of•custody record. 
EB 
EPA 
ER 
ft 
GP 
H 
ID 
J() 
MDL 
mg/kg 
mg/L 
ND() 
POL 
s 
so 
SWMU 
T1 
w 

= Equipment blank. 
=U.S. Environmental ProteCtion Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Geoprobe. 
= The hold time was exceeded for the associated sample analysis. 
= Identification. 
= The reported value is greater than or equal to the MDL but is less than the POL, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogra-m. 
.. Milllgram(s) per liter. 
= Not detected above the MbL, shOwn in parentheses. 
= Practical quantitation limit. 
= Soil Salilple. 
= Sample Duplicate. 
=Solid Waste Management Unit. 
= Technical Area 1. 
=Water Sample. 
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Table H2-2 

SWMU 96. Summary of PCB Analytical Results-Detections Only, 
Soil Samples Collected 1998 

Sa mole Attributes _(EPA Method 8080/SW846") {uQ/kQ) 
Becord Sample Depth 

Number!> ERSamole'ID (ft) Aroclor-1248 
600831 T1096-GP-065-005-S 5 NO (1.5) 
600831 • T1096-GP-067-005-S 5 ND_t1.5l 
600832 T1 096-GP-068-001-S 1 NO (1.5) 
600832 T1 096-G P-069-001-S 1 ND (1.5) 
600840 T1096-GP-084-001-S 1 NO (1.5) 
600842 T1 096-GP-072-01 0-S 10 34 
601096 T1 096-G P-07 4-01 0 10 NO 11.5) 

Note: Bold indicates values that exceed background screening levels. 
•EPA November 1986. 

, bAnalysis request/chain-of-custody record. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
It =Foot (feet). 
GP = Geoprobe. 
ID = •Identification. 

Aroclor -1254 Aroclor-1260 
NO (1.5) 4.4 
NO (1.5) 21_J (3 62} 

92 160 
74 110 

NDl1.5) 71 
NO (1.5) NO (1.5) 

20 ND_L1.5l 

J () =The reported value is greater than or equal to the MDL but is less than the POL, shown in 

MDL 
flg!kg 
ND() 
PCB 
POL 
s 
SWMU 
T1 

;parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
=Not detected above the MDL, shown in parentheses. 
= Polychlorinated biphenyl. 
=Practical quantitation limit. 
= Soil Sample. 
=Solid Waste Management Unit. 
=Technical Area 1 . 

AUI 0-031WP/SNL03:r5448.doc H-19 840857.04.1010131/03 8:30AM 
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iable H2-3 

SWMU 96, Summary of SVOC Analytical Results-Detectibns Only, 
Soil Samples Collected 1998 

. . Sainole Attributes 
Record 

Numberbl._ .ER Samole ID 
600842 IT1 096-GP-070-005-S 
600842 ITj 096.-_GP-071-020-S 
600843 (Tj 096-GP-073-001-S 
600843 IT1 096-GP-07 4-001-S 

Record 
Numberbl ER Samole ID 
600842 IT1096-GP-070-005-S 
600842 IT1 096-GP-071-020-S 
600843 IT1 096-G P-073-001-S 
600843 ITj096-GP-074-001-S 

Note: Bold indicates values that exceed background screening levels. 
•EPA November 1986. 
bAnalysis request/chain-of-custody record. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geopfobe. 
ID =Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the POL, shown in parentheses. 
MDL = Method detection limit. 

11glkg = Microgram(s) per kilogram. 
NO ( ) = Not detected above the MDL, shown ih parentheses. 
POL. = Practical quantitatioh limit. 
S = Soil Sample. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 

• 
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Table H2-4 

SWMU 96, Summary of VOC Analytical Result~Detections Only, 
Soil Samples Collected 1.998 

... 

Samole Attributes VOCs IEPAMethod 8240/8240/8260/SW846") lu.olkal 
Record Sample 

Numberb ER Samole 10 oeoth Itt\ 2-Sutanone Carbon disulfide Chloroform Methvlene chloride 

600829 T1 096-G P-060-005-S 5 ND 12.1\ ND 12.2\ 0.53 J (1.01' NO 10.25) 

600829 T1 096-GP-061-005-S 5 N0(2.1) NO (2.2) 0.66 J (1.04 NO 10.25) 

600829 T1 096-GP-061-01 0-S 10 N0£2.1\ NO (2.21 NO (0.241 NO (0.25) 

600829 T1 096-GP-061-015-S 15 NO_L2.1l NO 12.2) 0.57 J (1.08) NO (0.25) 

600829 T1 096-GP-061-020-S 20 NO (2.1 l 0.64 J8 (5. t8l _0_.59 J (1.04 NO (0.251 

600830 T1 096-GP-062-01 0-S 10 NO 12.1\ NO 12.2) NO 10.24\ · NO (0.25) 

600830 T1 096-GP-062-015-S 15 NO (2.11_ NO (2.21 NO 10.24\ NO 10.25\ 
600830 T1 096-GP-062-020-S 20 NO 12.1) NO 12.2\ 0.64 J 11.081 ND 10.25) 
600830 T1 096-GP-063-001-S 1 NO_L2.1\ NO 12.2\ 0.56 J 11.081 NO 10.25\ 
600830 T1 096-GP-063-005-S 5 NO (2.1) NO (2.2) 0.65 J (1.04 NO_L0.25) 
600830 T1 096-GP-063-01 O-S 10 NDI2.1l NO 12.2\ NO 10.24\ 4.4 J (5.31 
600830 T1 096-GP-063-015-S 15 NOJ2.ll . NO 12.2\ NO £0.241 NO £0.25\ 
600830 T1 096-GP-064-001-S 1 NO (2.1\ NO (2.2) NO 10.24) 2.7 J (5.281 
600830 T1 096-G P-064-005-S 5 NOI2.1l NO 12.21 NO 10.241 3.4 J 15.17 
600830 T1 096-GP-064-01 0-S 10 NO (2.1\ ND 12.21 ND 10.24) 3.2 J (5.21 
600830 T1 096-GP-064-015-S 15 ND (2.1\ ND (2.2) ND_(0.24) _3.2 J (5.38\ 
600830 T1 096-GP-064-020-S 20 ND (2.11 ND (2.2) ND (0.241 2.6 J (5.7' 
600831 T1 096-GP-065-01 0-S 10 NO_L2.1 \ ND1_2.2l 2.2 8 ND 10.25\ 
600831 T1 096-GP-065-015-S 15 NO (2.1) ND (2.21 2.8 8 ND (0.25) 
600831 T1 096-GP-065-020-S 20 ND 12.1\ NO 12.2\ 2.6 8 ND 10.251 

• 
600831 T1 096-GP-066-005-S 5 ND 12.1\ ND 12.2\ 2.68 ND 10.25) 

I 600831 T1 096-GP-066-01 0-S 10 NO 12.1\ NO 12.21 2.5 8 ND 10.25\ · 
600831 T1 096-GP-066-015-S 15 NO 12.1) ND 12.2\ 2.78 ND 10.25) 
600831 T1 096-G P-066-020-S 20 ND 12.11 NO 12.2\ 2.2 8 NO 10.25\ 
600831 T1 096-G P-067 -005-S 2 NDI2.1l ND 12.21 2.78 ND10.25) 
600831 T1 096-GP-067 -01 0-S 10 NOI2.1\ NO 12.2\ 2.3 8 NO 10.25\ 
600831 T1 096-GP-067-015-S 15 ND 12.1\ ND 12.21 1.4 8 ND 10.25) 

Refer to footnotes at end of table. 
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Tetrachloro-
ethene 

NO_L0.231_ 
NO 10.23) 
NO (0.23\ 
NO (0.23) 
NO (0.231 
NO (0.23) 
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NO 10.23l 
NO (0.23) 
NO 10.23\ 
NO 10.23) 
NO 10.231 
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ND (0.23) 
ND £0.23\ 
ND (0.23) 
ND 10.23\ 
ND 10.23) 
ND 10.23\ 
ND 10.23) 
ND 10.231 
ND 10.23) 
NO (0.231 
NO 1023) 
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Table H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Results~Detections Only, 
Soil Samples Collected 1 998 

Sam_nle Attributes VOCs tEPA Method 8240/8240/8260/SW8463
) (u.a/kal. 

Record sample 
Numberb . ER Sarnole ID oeoth tftl 2-Butanone Carbon disulfide . Chloroform Methylene chloride 

600831 T1 096-G P-067 -020-S .20 NO (2.1\ NO (2.21 1.6 B NO (0.25) 

600831 T1 096-G P-085-005-SO 5 NOl2.1) NO 12.2\ 2.5 B NO (0.25\ 

600832 T1 096-GP-068-001-S 1 NO 12.1) NO 12.2) NOJ0.24l NO (0.25\ 

600832 T1 096-GP-068-005-S 5 NOi2.11 NO (2.2) NO i0.24l 1.8 JB (5.561 
600832 T1 096-GP-068-01 0-S 10 NO_L2.1) N0(2.2l NO i0.24l NO (0.25) 
600832 T1 096-GP-068-015-S 15 NOI2.1) NO (2.2) NDJ0.241_ NO_L0.25\ 
600832 T1 096-G P-068-020-S 20 NO (2.1) NO 12.2) NO 10.24) NO (_0.25) 

600832 T1 096-GP-069-001-S 1 NO_L2.1) NO (2.2\ NO i0.24\ 2.1 JB (5.62\ 
600832 T1 096-GP-069-01 0-S 10 NO (2.11 NO 12.2) NO 10.24) NO (0.25) 
600832 T1 096-GP-069-020-S 20 NOl2.1\ NO (2.21 NO (0.24\ 1.7 J8 £5.561 
600838 T1 096-GP-081-015-S 15 . NO (2.1) NO (2.2) NO (0.24)_ N D _1_0.25_1 
600838 T1 096-G P-081-020-S 20 NO_L2.11 NO 12.2) NO i0.24l 7.6H8 
600838 T1 096-GP-082-005-S 5 NO (2.1) NO (2.2) NO (0.24) 8.2 8 
600838 T1 096-GP-082-01 0-S 10 N0(2.1l NO 12.2\ NO 10.241 11 8 
600838 T1 096-GP-082-015-S 15 N012.1l NOJ2.2l NO (0.24\ 7.88 
600838 T1 096-G P-082-020-S 20 NO 12.1) NO 12.2\ NO 10.24) 6.78 
600838 T1 096-GP-083·001-S 1 NO 12.1\ NO (2.2\ NO (0.24\ 7.28 

i 600838 T1 096-GP-083-005-S 5 NO_L2.1) NO (2.2) NO_(Q.24l_ 11 8 
600838 T1 096-GP-083·01 0-S 10 NOI2.1) NO 12.2\ NO (0.24) 6.4H8 

I 600838 T1 096-G P-083-020-S 20 NO_L2.1) NO (2.2) N0_(0.24l 108 
600840 T1 096-GP-084-001-S 1 NO (2.1) NO (2.2) NO (0.24) 9.78 
600840 T1 096-GP-084-005-S 5 NO i2.1) NO (2.21 NO (0.24\ 8.6 B 
600840 T1 096-GP-084-01 0-S 10 NO 12.11 NO (2.21 NO (0.241 5.3 J8 (5.37 
600840 T1 096-GP-084-015-S 15 NO 12.1} N0_(2.21 NO (0.24\ 7.5 8 
600840 T1 096-G P-084-020-S 20 NO 12.1\ NO 12.21 · NO (0.24\ 8.1 8 
600842 T1096-GP-070-005-S 5 NO i2.1} N0_(2.21 · ND i0.24l 3.3 JB 15.491 
600842 T1 0!!6-GP-070-01 0-S 10 ND (2.1) NO 12.2\ ND (0.24) 5.5 JHB (5.951 

Refer to footnotes at end of table. 

Tetrachloro-
ethene 

NO 10.23\ · 
NO 10.23) 
NO (0.23) 
NO (0.23J 
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NO (0.23) 
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Record 

Numberb 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600843 
600843 
600843 
600843 
600843 
600843 
600845 
600845 
600845 
600845 
600845 
600845 
600845 

' 600845 
I 

600845 
600845 
600845 
600845 
600846 
600846 
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Table H2-4 (Continued) 

SWMU 9o, ·Summary of VOC Analytical Results--Detections Only, 
son Samples Collected 1998 

... Sam ole Attributes . VOCs IEPA Method 8240/8240/8260/SW8463 llllolkot 
Sample 

.ER Samole 10 Oeoth lftl 2-Butanone Carbon.disulfide .. Chloroform Methvlene chloride 
T1 096-GP-071-01 0-S 10 NO 1_2.1) NO (2.21 NO 10.241 3.8 JB (5,381 
T1 096-GP-071-015-S 15 NO 12.1 l NO 12.2) NO 10.24) _3.2_J_B 15.21 
T1 096-GP-071-020-S 20 NO 12.1) NO 12.2) NO 10.24) 3.7 JB (5.261 
T1 096-GP-072-005-S 5 NO 12.1) NO 12.2) . N0(0.24) 2.7 JB 15.751 
T1 096-GP-072-01 0-S 10 . NO 12.11 NO 12.2) NO 10.241 4 JB (5.681 
T1 096-GP-072-015-S 15 NO l2.1l NO 12.2) NO 10.241 4.3 JB £5.26' 
T1 096-GP-072-020-S 20 NOI2.1) NO 12.2) NO (0.24) 3.8 JB (5.26' 
T1 096-GP-073-001-S 1 NO 12.1\ NO 12.2) NO 10.241 2.6 JB (5.49' 
T1 096-G P-073-005-S 5 N0_1_2.1) ND(2.2) N0(0.24) 2 7---!B 15.561 
T1 096-GP-073-01 0-S 10 NO 12.1) NO (2.2) NO 10.24) 1.9 JB (5.491 
T1 096-GP-073-015-S 15 NO (2.11 NO 12.2\ NO (0.241 2.3 JB £5.751 
T1 096-GP-073-020..-S 20 NO 12.1) NO 12.2) NO (0.24) 1.6 JB (5.43 
T1 096-GP-074-001-S 1 NOI2.11 NO 12.21 NO 10.241 2 7 JHB 15.491 
T1 096-GP-075·005-S 5 ND(2.1l NO (2.2\ NO~I0.24)_ _3A...JB 15.21 
T1 096-GP-075-01 0-S 10 NOI2.1l NO 12.2\ NO (0.24\ 4.3 JB (5.56\ 
T1 096-GP-075-015-S 15 NO 12.11 ND12.2l NO 10.24\ 4 4 JB l5.26' 
T1 096-GP-075-020-S 20 NO 12.1) NO 12.21 NO 10.24) 4 JB (5.68: 
T1 096-GP-076-005-S 5 NOI2.11 NO 12.2\ NO 10.24\ 2 8 JB 15.21 
T1 096-GP-076-01 0-S 10 NO (2.1) NO 12.2\ NO 10.24) 3.1 JB (5.38 
T1 096-GP-076-015-S 15 NO 12.1\ NO 12.2\ NO 10.24\ 2.4 JB (5.881 
T1 096-GP-076·020-S 20 NO_i2.1) NOI2.2l NO 10.24} 4 4 JB (5.62 
T1 096-G P-077 -005-S 5 NO (2.1\ NO 12.2\ NO 10.241 1.8 JB (5.1 
T1 09_6-GP-077-01 0-S 10 NO (2.1) NO 12.2) · NO 10.24) 3.4 JB 15.32\ 
T1 096-GP-077-015-S 15 NOI2.1l NO 12,2\ NO 10.24\ 3.1 JB 15.561 
T1 096-G P-077 -020cS 20 N0(2.1l NO 12.21 NO 10.24) 2.3 JB (5.38\ 
T1 096-GP-078-001-S 1 NO 12.11 NO 12.21 NO 10.24\ 2.3 J (5.261 
T1 096-GP-078-005-S 5 NO 12.1) NO 12.21 NO 10.241 1.5 J (5.15\ 

Refer to footnotes at end of table. 
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Tetrachloro-
ethene 

NO 10.23) 
NO 10.23) 
NO 10.23) 
NO 10.23\ 
NO 10.23) 
NO 10.23\ 
NO 10.23\ 
NO 10.23\ 
NO 10.23\ 
NO (0.23) 
NO 10.23\ 
NO 10.23) 
NO 10.23\ 
NO 10.23\ 
NO 10.23\ 
NO 10.23\ 
NO 10.231 
NO 10.23\ 
NO 10.23) 
NO 10.23\ 
NO (0.23) 
NO 10.231 
NO (0.23\ 
NO l0.23) 
NO (0.23\ 
NO (0.23) 
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Table H2-4 (Continued) 
SWMU 96, Summary of VOC Analytical Results-Detections Only, 

Soil Samples Collected 1998 

Sam ole Attributes VOCs tEPA Method 8240/8240/8260/SW846al (uolkol 
Record Sample 

Number!' ER Samole 10 Oeoth lftl 2-Butanone Carbon disulfide Chloroform Methvlene chloride 

600846 T1 096-GP-078-01 0-S 10 NO l2.1\ NOl2.2\ NO f0.24l . 4 J (5.26~ 
600846 T1 096-GP-078-015-S 15 NO f2.11 NO (2.21 NOl0.24l 5 J (5.261 

600846 T1 096-GP-078-020-S 20 NO 12.1\ NO 12.2\ NO (0.24\ 5 J (5.491 

600846 T1 096-GP-079-001-S 1 NO 12.11 NO -i2.2\ NO l0.24l 2.2 J (5.561 
600846 T1 096-GP-079-005-S 5 NO f2.1 l NO l2.2l NO (0.241 7."' 
600846 T1 096-GP-079-01 0-S 10 ND£2.1 l NO t2.Zl NO f0.24\ 14 
600846 T1 096-GP-079-015-S 15 N012.1\ Nnl2.2\ NOl0.24' . 10 
600846 T1 096-GP-079-020-S 20 N0£2.1\ NO f2.2\ NO f0.24l 9."' 
601096 T1096-GP-074-005 5 NDl2.1l N0-12.2\ ND 10.241 9.6 8 
601096 T1096-GP-074-010 10 NO (2.1\ NO (2.2\ NO (0.24\ 11 8 
601096 T1096-GP-074-015 15 8.1 NO l2.2\ NO l0.24l 12 8 
601096 T1 096-G P-07 4-020 20 NO 12.1\ NO 12.2\ NO l0.24l 12 8 
601096 T1 096-GP-088-005 5 NO 12.1\ NO 12.2\ NO 10.24\ 98 
601096 T1 096-GP-089-01 0 10 NO (2.11 NO (2.2\ NO l0.24l 7.5H8 

Quality Assurance/Qualitv Control Samoles lmo/U ·-

600831 T1 096-EB-006-000-W 0 NO f5.9l NA NA NO f1.2l 
600840 T1 096-E8-01 0-000-W 0 NO 15.9) NA NA 3.3 J8 f51 
601096 T1 096-EB-011-000 0 NO (5.9\ NA NA 2.5 JB (51 
600831 T1 096-TB-021-000-W 0 23H NA NA 1.3J_HB f51 
600838 T1 096-TB-030-000-W 0 NO 15.9\ NA NA 5.1 B 
600840 T1 096-TB-029-000-W 0 NO 15.9\ NA NA 4.1 JB (51 
600842 T1 096-TB-023-000-W 0 N0£5.9\ NA NA 4.2 JB (51 
600849 T1 096-TB-022-000-W 0 8.2 J (101 NA NA NO £1.2\ 
601096 T1 096-TB-031-000-W 0 NO (5.9\ NA. NA . 5.48 

Refer to footnotes at end of table. 

Tetrachloro-
ethane 

NOJ0.23l 
NO (0.23) 
NO (0.23\ 
NOJ0.23) 
NO (0.23) 
NOJ0.23)_ 
NO (0.23\ 
NO £0.23) 
NO (0.23) 
NO 10.23\ 
NO (0.23) 
NO 10.23\ 
NO 10.23) 
NO 10.23\ 

0.88 J (1 
NO 10.7\ 
NO 10.7) 
NO f0.7l 
NO (0.71 
NO 10.7\ 
NO (0.71 
NO £0.7\ 
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fable H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Results~Detections Only, 
Soil Samples Collected 1998 

• 
. Sam ole Attributes VOCs. (EPA Method 8240/824.018260/SW846a\ l .. a/ka\ 

Record Sample 
Numberb ER Samole 10 Oeoth 1ft\ Toluene Trichloroethane Xylene cis-1 2-0ichloroethene 

600829 T1 096-G P-060-005-S .5 ND 10.22\ NO 10.27\ NO (0.62\ NDJ0.25\ 

600829 T1 096-GP-061-005-S 5 _2.S NO 10.27\ ND (0.62\ NO (0.25\ 

600829 T1 096-GP-061-01 0-S 10 1.6 NO {0.27) NO (0.62) NOJ0.25\ 

600829 T1 096-GP-061-015-S 15 ND (0.221_ NO 10.27\ ND (0.62\ ND (0.25\ 

600829 T1 096-GP-061-020-S 20 2.~ ND (0.27) NO (0.62\ ND 10.25\ 
600830 T1 096-GP-062-01 0-S 10 4.2 ND (0.271 ND (0.621 ND (0.251 

600830 T1 096-GP-062-015-S 15 2.8 NDI0.27) NDJ0.62\ NO 10.25\ 
600830 T1 096-G P-062-020-S 20 15 NO (0.27\ NO (0.62\ NO (0.25) 

600830 T1 096-GP-063-001-S 1 ND (0.22\ NO 10.27\ NO 10.62\ NO 10.25\ 
600830 T1 096-GP-063-005-S 5 ND (0.22) ND(0.271 ND (0.62\ ND (0.25\ 
600830 T1 096-GP-063-01 0-S 10 2~ NO (0.27\ ND 10.621 NO 10.25) 
600830 T1 096-GP-063-015-S 15 _1_."' NO (0.27) ND(0.62\ NO 10.25\ 
600830 T1 096-GP-064-001-S 1 NO 10.221 NO 10.27) NO (0.62\ NO (0.25) 
600830 T1 096-GP-064-005-S 5 1.!l ND(0.27) NO (0.62) NO_f0.25) 
600830 T1 096-GP-064-01 0-S 10 NO (0.221 NO 10.271 NO 10.621 NO 10.251 
600830 T1 096-GP-064-015-S 15 NO (0.221 NO 10.27) NDJ0.62l NO 10.25\ 
600830 T1 096-GP-064-020-S 20 NO (0.22\ NO l0.27) NO (0.621 ND (0.25) 
600831 T1 096-G P-065-01 0-S 10 _1.3 NO (0.27) NO (0.62) NOJ0.25) -

600831 T1 096-GP-065-015-S 15 NO (0.221 NO 10.271 NO 10.62\ NO (0.25\ 
600831 T1 096-G P-065-020-S 20 ND 10.221 NO 10.271 ND 10.62\ NO 10.25\ 
600831 T1 096-GP-066-005-S 5 NO (0.221 NO (0.271 NO (0.621 NO (0.25) 
600831 T1 096-GP-066-01 O-S 10 ND (0.22\ ND 10.271 ND £0.62\ ND 10.25\ 
600831 T1 096-GP-066-015-S . 15 1 ~ ND (0.27\ ND (0.62\ NOJ0.25) 
600831 T1 096-G P-066-020-S 20 3.:3 . NO 10.27\ NO 10.621 NO 10.25\ 
600831 T1 096-GP-067 -005-S 2 NO (0.22) NO (0.27) NO (0.621 NO (0.25) I 

I 600831 T1 096-G P-067 -01 0-S 10 NO 10.221 NO 10.27\ NO f0.62\ NO 10.25\ 
600831 T1 096-GP-067-015-S 15 NO (0.22) NO (0.27) NO (0.62) N0(0.25) I 

Refer to footnotes at end of table. 
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Numberb. 
600831 . 
600831 
600832 
600832 
600832 
600832 
600832 
600832 
600832 
600832 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 

! 600838 
I 600838 

600840 
600840 
600840 
600840 
600840 
600842 
600842 
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• 
Table H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Results-Detections Only, 
Soil Samples Collected "'1998 

Samole Attributes VOCs IEPA Method 8240/8240/8260LSWJl462 ' luo/kal 
Sample 

. 

ER Samole 10 oeoth (ft) Toluene . Trich loroethene . .Xvlehe cis-1 2-0ichloroethene 

T1 096-GP-067 -020-S 20 1 NO (0.27) NO (0.621 NO 10.25\ 

.... T1 096-GP-085-005-SO 5 NO (OJ22) NDL0.27\ . NO 10.62) NO 10.25) 

T1 096-GP-068-001-S 1 148 NO (0.27) NO 10.621 NO 10.25\ 
T1 096-GP-068-005-S 5 1.7 8 NO 10.27) NO 10.62\ NO 10.25\ 
T1 096-GP-068-01 0-S 10 5.3 8 NO (0.271 NO (0.62\ NO 10.25\ 
T1 096-G P-068-015-S 15 648 NO 10.27) NO 10.62) NO 10.25\ 
T 1 096-G P-068-020-S 20 1.5 8 NO 10.27\ NO 10.62) NO 10.25) 
T1 096-GP-069-001-S 1 1.3 8 NO (0.271 NO (0.62\ NO 10.25\ 
T 1 096-G P-069-01 0-S 10 1.2 8 NO 10.27) NO (0.62) N0_(0.25\ 
T1 096-GP-069-020-S 20 7.9 8 N0(0.27~ NO 10.62) NO (0.25\ 

T1 096-GP-081-015-S 15 NO 10.22\ NO 10.27\ 0.77 J (2.17 N0_(0.25) 

T1 096-GP-081-020-S 20 NO_L0.22\ NO 10.27\ NO 10.62\ NO 10.25\ 
T1 096-GP-082-005-S 5 NO 10.22) 2.1 NO (0.62\ N0_(0.25) 
T1 096cGP-082-01 0-S 10 NO 10.22\ · NO (0.27\ NO (0.62\ NO (0.25\ 
T1 096-GP-082-015-S 15 NO 10.22) NO 10.27) NO (0.62} NO 10.25\ 
T1 096-G P-082-020-S 20 NO 10.22\ NO 10.27\ NO 10.62) NO 10.25) 
T1 096-G P-083-00 1-S 1 NO 10.22) NO 10.27) NO 10.62) NO_I0.25l 
T1 096-GP-083-005-S 5 1.' NO 10.27\ NO 10.62) NO 10.25) 
T1 096-GP-083-01 O-S 10 1 JH 11.09\ NO 10.27\ NO 10.62) NO 10.25\ 
T1 096-GP-083-020-S 20 NO 10.22) NO 10.27) NO 10.62} NO_I0.25l 
T1 096-GP-084-001-S 1 NO 10.22\ NO 10.27\ NO 10.62\ NO 10.25\ 
T1 096-GP-084-005-S 5 NO_L0.22) N0_(_0.27l NO 10.62\ NO 10.25\ 
T1 096-GP-084-01 0-S 10 1 J (1.07: NO 10.27\ NO 10.62\ NO 10.25\ 
T1 096-GP"084-015-S 15 NO (0.22) NO (0.27} NO (0.62) N0_(0.25l 
T1 096-GP-084-020-S 20 NO 10.22\ . 5." NO 10.62\ 1.5 
T1 096-GP-070-005-S 5 NO 10.22) NO 10.27) NO (0.62) NO 10.25) 
T1 096-GP-070-01 0-S 10 NO 10.22\ NO 10.27\ NO 10.62\ NO 10.25\ 

Refer to footnotes at end of table. 
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Table H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical ResultS-Detections Only, 
Soil Samples Collected 1998 

... 

• 
SamQie Attributes . .. . . . .. VOCs (EPA Method 8240 8240/8260/SW8_462) lua/kal 

Record Sample 
Numberb ER Sample ID . Depth 1ft) Toluene . Trichloroethane Xvlene cis-1 2-Dichloroethene 
600842 T1 096-GP-071-01 0-S 10. ND 10.221 ND 10.27\ ND 10.62\ ND 10.25) 
600842 T1 096-GP-071-015-S 15 1.2 ND 10.271 ND 10.621 ND 10.251 
600842 T1 096-GP-071-020-S 20 2 ND (0.27) ·. ND(0.62) ND 10.251 
600842 T1 096-G P-072-005-S 5 ND 10.22\ ND 10.27\ ND 10.62\ ND 10.25) 
600842 T1 096-GP-072-01 O-S 10 ND (0.22) ND 10.271 ND_(0.62l_ ND 10.25\ 
600842 T1 096-GP-072-015-S 15 ND (0.22) ND (0.271 NO 10.62) ND (0.25\_ 
600842 T1 096-GP-072-020-S 20 3.~ ND 10.27\ ND 10.62} ND 10.25\ 
600843 T1 096-GP-073-001-S 1 ND 10.221 ND 10.271 ND 10.62\ ND (0.25\ 
600843 T1 096-GP-073-005-S 5 1 J (1.11 ND 10.271 ND_(0.62l_ ND 10.251 
600843 T1 096-GP-073-01 0-S 10 ND (0.22\ ND (0.27\ ND (0.62\ ND (0.25) 
600843 T1 096-GP-073-015-S 15 2.7 ND 10.271 ND_(0.62l_ ND 10.251 
600843 T1 096-GP-073-020-S 20 ND (0.22) ND (0.27) ND (0.62) ND (0.25) 
600843 T1 096-GP-074-001-S 1 ND 10.221 · ND 10.271 ND 10.621 ND 10.251 
600845 T1 096-GP-075-005-S 5 ND (0.22} NDW.27) ND (0.62) ND (0.251. 
600845 T1 096-G P-075-01 0-S 10 1.~ ND (0.27\ ND (0.621 ND 10.251 
600845 T1 096-GP-075-015-S 15 ND 10.221 ND 10.271 ND (0.62) ND_L0.25l 
600845 T1 096-GP-075-020-S 20 3.1 ND 10.271 ND 10.621 ND 10.251 
600845 T1 096-GP-076-005-S 5 ND (0.22) ND (0.27\_ ND (0.62) ND (0.25.1_ -

600845 T1 096-GP-076-01 O-S 10 ND (0.221 ND (0.271 ND 10.62\ ND 10.251 
600845 T1 096-GP-076-015-S 15 ND 10.221 ND 10.271 ND 10.621 ND 10.251 
600845 T1 096-GP-076-020-S 20 2.4 ND (0.27) ND 10.62) ND (0.25) 
600845 T1 096-GP-077-005-S 5 ND 10.221 ND 10.271 ND 10.621 ND 10.251 
600845 T1 096-GP-077-01 O-S 10 ND 10.22\ ND (0.27) ND 10.621 ND (0.25} 
600845 T1 096-GP-077-015-S 15 u ND 10.271 ND (0.62) NDL0.25l 
600845 T1 096-G P-077 -020-S 20 ND (0.221 ND 10.27\ ND 10.62\ ND 10.251 
600846 T1 096-GP-078-001-S 1 ND 10.221 ND_L0.271 NDI0.62) NDL0.25l 
600846 T1 096-GP-078-005-S 5 1.6 ND (0.27) ND 10.621 ND 10.251 

Refer to foothOtes at end oftable. 
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• • 
table H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Results--Detections Only, 
Soil Samples Collected 1998 

• 
_--i. 

Samole Attributes VOCs_(EPA Method 8240/8240/8260/SW8463 ' luo/kal 
Record Sample 

Numberb ER Samole ID Deoth_(fi) Toluene Trichloroethane Xvlene cis-1 2-Dichloroethene 
600846 T1 096-GP-078-01 0-S 10 2.1 . ND_l_0.27) ND 10.621 ND 10.25) 
600846 T1 096-GP-078-015-S 15 5.4 ND (0.27) ND (0.62) ND_(0.25l 
600846 T1 096-GP-078-020-S 20 2C ND l0.27l NO 10.62) NO (0.25) 
600846 T1 096-GP-079-001-S 1 ND (0.22) NO_L0.27) ND (0.62) ND 10.25) 
600846 T1 096-GP-079-005-S 5 2.9 ND (0.271 ND (0.62) NO (0.25) 
600846 T1 096-GP-079-01 0-S 10 2(] NO 10.271 NO 10.62) NO 10.25) 
600846 T1 096-GP-079-015-S 15 6. NO (0.27) ND (0.62) ND_(0.25) 

600846 T1 096-GP-079-020-S 20 1.7 . ND 10.271 NO 10.62) NO 10.25) 
601096 T1 096-G P-07 4-005 5 ND 10.22) ND (0.27) ND 10.62) ND_(0.251 
601096 T1096-GP-074-010 10 ND 10.22) ND 10.271 ND 10.62) ND 10.25) 
601096 T1096-GP-074-015 15 1 ~ ND_L0.27) ·. ND (0.62_1 ND 10.25) 
601096 T1096-GP-074-020 20 NO 10.22) ND 10.27) NO 10.62) NO 10.25) 
601096 T1 096-GP-088-005 5 ND (0.22)_ NO 10.27) ND 10.62\ ND 10.25) 
601096 T1 096-GP-089-01 0 10 ND 10.22) ND (0.27) ND 10.62) ND (0.25) ... 

Qualitv Assurance/Qualitv Control Samoles lma!Ll 
600831 T1 096-EB-006-000-W 0 ND (0.5) NA 2.3 NA 
600840 T1 096-EB-01 0-000-W 0 NDL0.5l_ NA NO 11.11 NA 
601096 T1 096-EB-011-000 0 NO 10.5) NA ND (1.1) NA 
600831 T1 096-TB-021-000-W 0 0.51 JH 11 NA NO 11.1) NA 
600838 T1 096· TB-030-000-W 0 ND (0.5) NA NDJJ.U NA 
600840 T1 096-TB-029-000-W 0 NO 10.5) NA ND (1.1) NA 
600842 T1 096-TB-023-000-W 0 ND 10.5) NA NO 11.11 NA 
600849 T1 096-TB-022-000-W 0 ND (0.5\ NA ND (1.1) 

. 
NA 

601096 T1 096-TB-031-000-W 0 ND (0.51_ ·· NA NO 11.11 NA 

Refer to footnotes at end of table. 
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iable H2-4 (Concluded) 

SWMU 96, Summary of VOC Analytical Results-,-Detections Only, 
Soil Samples Collected ·1998 

Note: Bold indicates values that exceed background screening levels. 
at=PA November 1986 . 
b Analysis requesVchain-of-custody record. 
B = Analyte detected in associated blank. 
EB = Equipment blank. 
EPA =U.S. EriVironmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GP = Geoprobe. 
H 
ID 

=The hold time was exceeded for the associated sample analysis. 
= Identification. 

J() 
IJ.glkg 
mg/L 
ND() 
POL 
s 
SD 
SWMU 
T1 
TB 
voc 
w 

e 

= The reported value is greater than or equal to the MOL but is less than the Pal, shown in parentheses. 
= Mlcrogram(s) per kilogram. 
= Milligram(s) per liter. 
= Not detected above the MDL, shown in parentheses. 
= Practical quantitation limit. 
= Soil Sample. 
= Sample Duplicate. 
=Solid Waste Management Unit. 
=Technical Area 1. 
= Trip blank. 
= Volatile organic compound. 
=Water Sample. 

e 

• 

e 
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Table H2-5a 
SW MU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCVg) 
. Sample Attributes Plutonium-238 

Sample 
Record Depth 

Number• ER Samole 10 (ft) 

600829 T1 096-G P-060-01 0-S 10 
600829 T1 096-GP-061-020-S 20 
600830 T1 096-GP-064-001-S 1 
600830 T1 096-GP-064-015-S 15 
600830 T1 096-G P-064-020-S 20 
600831 T1 096-GP-065-01 0-S 10 
600831 T1 096-GP-066-005-S 5 
600831 T1 096-GP-067 -005-S 5 
600832 T1 096-GP•069-015-S 15 
600842 T1 096-GP-072-020-S 20 
600846 T1 096-GP-078-001-S 1 
600846 T1 096-GP-079-001-S 1 
600846 T1 096-GP-078-015-S 15 
600846 T1 096-GP-079-015-S 15 
600846 T1 096-G P-079-020-S 20 
600838 T1 096-GP-080-01 0-S 10 
600838 T1 096-GP•080•020-S 20 
600838 T1 096~GP-083-005-S 5 
600840 T1 096-GP-084-001-S 1 
600840 T1 096•GP-084-005-S 5 
601096 T1 096-GP-07 4-020 20 
600849 T1 096-EB-007 -000-W 0 

Backaround Activitv--North Areac NA 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997. 
EB = Equipment Blank. 
ER =Environmental Restoration. 
ft = FooL(feet). 
GP = Geoprobe. 
10 ='Identification. 
NA =Not applicable. 
pCi/g = Picocuries per gram. 
S =Soil Sample. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample . 

Result Error> 
0.0193 0.0168 
0.0708 0.0399. 
0.0813 0.118 
0.0135 0.0156 
0.0131 0.0152 
0.0189 0.0191 
0.0167 0.0202 
0.0279 0.0233 
0.012 0.0139 

0.0229 0.0262 
0.0221 0.0178 

0.19 0.0616 
0.0517 0.0274 
0.112 0.0445 
0.0663 .. 0.0397 
0.0671 0.0294 
0.00932 0.0108 
0.0326 0.0187 
0.0102 0.0135 

0.00903 0.012 
0.155 0.0455 

0.0477 0.042 
NA NA · 

. 
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Record 
Number' 
600829 
600829 
600830 
600830 
600830 
600830 
600830 
600830 
600831 
600831 
600831 
600831 
600831 
600832 
600842 
600842 
600842 
600842 
600843 
600845 
600845 
600846 . 

600846 
600846 
600846 
600846 
600838 
600838 
600838 
600838 
600838 
600838 
600840 
601096 
601096 
·600831 

'I 600849 
I 601096 

Table H2-5b 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Plutonium-239/240 

Sample Depth 
ER Sample ID (ft) Result Err orb 

T1 096-G P-060-005-S 5 0.0323 0.0233 
T1 096-G P-061-020-S 20 0.213 0.0644 
T1 096-GP-062-005-S 5 0.0335 0.0635 
T1 096-GP-062-015-S 15 0.0222 0.0259 
T1 096-GP-063-001-S 1 0.18 0.0687 
T1 096-GP-063-005-S 5 0.0926 0.0506 
T1 096-G P-064-005-S 5 0.0171 0.0346 
T1096-G P-064-020-S 20 0.00653 0.00977 
T1 096-G P-065-005-S 5 0.00856 0.0173 
T1 096-G P-066-015-S 15 0.00829 0.0146 
T1 096-G P-066-020-S 20 0.0183 0.0166 
T1 096-GP-067 -005-S 5 0.0131 0.0155 
T1 096-GP-067 -015-S 15 0.0136 0.014 
T1 096-GP-069-005-S 5 0.00624 0.00887 
T1096-GP"071-005-S 5 0.0139 0.0115 
T1 096-GP-071-015-S 15 0.0114 0~0103 
T1 096-GP-072-01 0-S 10 0.0307 0.0192 
T1 096-GP-072-020-S 20 0.0181 0.0154 
T1 096-GP-073-005-S 5 0.0137 O.Q16 
T1 096-GP-075-005-S 5 0.0332 0.0258 
T1 096-GP-077 -01 0-S 10 0.00953 0.0133 
T1 096-G P-078-001-S 1 O.Q1 O.Q107 
T1096-GP-079-001-S 1 0.105 0.0425 
T1 096-G P-078-01 0-S 10 0.0298 0.0193 
T1 096-GP-079-015-S 15 0.115 0.0409 
T1 096·G P-079-020-S 20 0.0199 O.Q189 
T1 096-G P-080-01 0-S 10 0.0262 . 0.0178 
T1 096-GP-080-020-S 20 0.031 0.0201 
T1 096-GP-081-020-S 20 0.00585 0;0083 
T1 096-GP-082-015-S 15 .0.00563 :0.00654 
T1 096-GP-083-005-S 5 0.0157 0.0131 
T1 096-GP-083-020-S. 20 0.00808 0.00955 
H096-GP-D84-005-S 5 0.0045 0.00792 

T1 096-GP-07 4-015 15 0.0182 0.014 
T1 096-G P-07 4-020 20 0.0453 0.0228 

T1 096-EB-006-000-W .0 0.0534 0.0315 
T1 096-EB-007 -000-W 0 0.0253 0.0272 

T1 096"E8-011 "000 0 0.0258 0.0329 . 

. 

Refer to footnotes at end of table . 
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Table H2-5b (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
EB = Equipment Blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
pCilg = Picocuries per gram. 
S =Soil Sample. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
W = Water Sample. 
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Table H2-5c 
\ .... 

'• · SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Supplemental Investigation 

Activity (pCi/g) 
Sam_QJe Attributes Tritium 

Record Sample Depth 
Number'l ER Sample ID . • (ft) Result Error> 
600830 T1 096-GP-062-01 0-S 10 0.0109 0.00975 
600830 T1 096-GP-062-015-S 15 . 0.0117 0.00995 
600830 T1 096-GP-062-020-S 20 0.0102 0.00965 
600830 T1 096-GP-063-001-S 1 0.01155 0.01 
600830 T1 096-GP-063-01 0-S 10 0.01185 0.00995 
600830 T1 096-G P-063-015-S 15 0.01335 0.0099 
600830 T1 096-GP-064-005-S 5 0.01105 0.00995 
600831 T1 096-G P-066-005-S 5 0.00995 0.01025 . 
600842 T1 096-GP-072-01 0-S 10 0.00945 0.00955 
600843 T1 096-GP-073-005-S · 5 0.0146 0.0102 

' 600843 T1 096-GP-073-020-S 20 0.01425 0.01085 
600843 T1096-GP-074-001-S . 1 0.0123 0.01025 
600845 T1 096-GP-076-020-S 20 0.0134 0.01115 
600845 T1 096-GP-077 -01 O-S 10 0.0138 0.01035 
600845 T1 096-GP-077-020-S 20 0.0095 0.01015 

8Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity . 
ER = Environmental Restoration. 
·ft =Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
pCi/g = Picocuries per gram. 
S ,; Soil Sample. 
SWMU = Solid Waste Management Unit. 
T1 = TechnicaiArea 1. 
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Table H2-5d 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

. 
Activity (pCi/g) 

Sample Attributes Uranium-233/234 
Record Sample Depth 

Number• ER Sample ID (_11) Result Errorb 
600829 T1 096-GP-060-005-S 5 1.2 0.164 
600829 T1 096-GP-060-01 O-S 10 0.876 0.128 
600829 T1 096-GP-061-005-S 5 1.09 0.152 . 

600829 T1 096-G P-061-01 0-S 10 1.02 0.142 
600829 T1 096-G P-061-015-S 15 1.1 0.151 
600829 T1 096-GP-061-020-S 20 0.871 0.138 
600830 T1 096-GP-062-005-S 5 1.07 0.145 
600830 T1 096-GP-062-01 0-S 10 0.813 0.124 
600830 T1 096-GP-062-015-S 15 0.824 0.13 
600830 T1 096-GP-062-020-S 20 1.03 0.143 
600830 T1 096-GP-063-001-S 1 0.81 0.124 
600830 T1 096-G P-063-005-S 5 0.946 0.142 
600830 T1 096-GP-063-01 0-S 10 0.897 0.133 
600830 T1 096-GP-063-015-S 15 1.06 0.15 
600830 T1 096-G P-063-020-S 20 0.875 0.126 
600830 T1 096-GP-064-001-S 1 0.819 0.125 
600830 T1 096-G P-064-005-S 5 1.06 0.146 
600830 T1 096-GP-064-01 0-S 10 0.944 . 0.139 
600830 T1 096-GP-064-015-S 15 0.847 0.127 
600830 11096-GP-064-020-S 20 0.926 0.139 
600831 T1 096-GP-065-005-S 5 0.861 0;161 
600831 T1 096-GP-065-01 0-S 10 0.998 0.17 
600831 T1 096-GP-065-015-S 15 0.81 0.142 
800831 T1 096-G P-065-020-S 20 0.968 0.149 
600831 T1 096-GP-066-005-S 5 0.866 0.147 
600831 T1 096-GP-066-01 0-S 10 1.13 0.17 
600831 T1 096-GP-066-015-S 15 0.89 0.154 
600831 T1 096-GP-066-020-S 20 0.724 0.132 
600831 T1 096-GP-067-005-S 5 1.07 0.193 
600831 T1 096-GP-067-01 0-S ! 10 1.02 0.173 . 
600831 T1 096cGP-067-015-S 15 1.31 0.22 
600831 T1 096-GP-067 -020-S 20 0.774 0.139 
600831 T1 096-GP-085-005~SD 5 0.587 0.127 
600832 T1 096-GP-068-001-S 1 0.582 0.121 
600832 T1 096-GP-068-005-S 5 1.34 0.21 
600832 T1 096-GP-068-01 0-S 10 1.02 0.181 
600832 T1 096-GP-068-015-S 15 0.904 0.134 
600832 T1 096-GP-068-020-S 20 0.697 -0.109 
600832 T1 096-GP-069-001-S 1 0.621 0.129 
600832 T1 096-GP-069-005-S 5 0.962 0.162 

. 

Refer to footnotes at end of table . 
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Record 
·Number" 

600832 
600832 
600832 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 

. 600843 
600843 
600843 
600843 
600843 
600843 
600845 
600845 .· . 

600845 
600845 
600845 
600845 
600845 
600845 
600845. 
600845 

. 

600845 
600845 
600845 
600845 
600846 
600846 
600846 

I 600846 
600846 

Table H2-5d (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Uranium-233/234 

Sample Depth 
ER Sam_R!e ID _ill) Result Error'> 

T1 096-GP-069-010-S 10 1.14 0.205 
T1096-GP-069-015-S 15 0.861 0.166 
T1 096-G P-069-020-S 20 0.959 0.169 
T1 096-G P-070-005-S 5 0.937 0.148 
T1 096-GP-070-01 0-S 10 0.846 0.143 
T1 096-GP-070-015-S 15 0.732 0.137 
T1 096-GP-070-020-S 20 0.782 0.143 
T1 096-GP-071-005-S 5 1.24 0.199 
T1 096-GP-071-01 0-S 10 0.809 0.152 
T1 096-GP-071-015-S 15 0.796 0.143 
T1 096-GP-071-020-S 20 1.09 0.192 
T1 096-GP-072-005-S 5 0.755 0.135 
T1 096-GP-072-010-S lO 0.68 0.127 
T1 096-GP-072-015-S 15 0.778 0.143 
T1 096-G P-072-020-S 20 0.751 0.124 
T1 096-G P-07.3-001-S 1 0.581 0.146 
T1 096-GP-073-005-S 5 1.05 0.226 
T1 096-GP-073-01 0-S 10 0.839 0.18 
T1 096-GP-073-015-S 15 0.885 0.227 
T1 096-G P-073-020-S 20 

. 

0.834 0.182 
T1 09.6-GP-07 4-001-S 1 0.648 0.185 
T1 096-GP-075-005-S 5 1.11 0.226 
T1 096-GP-075-01 0-S 10 0.916 0.213 
T1 096-GP-075-015-S 15 0.819 0.175 
T1096-GP-075-020-S 20 0.986 0.197 
T1 096-GP-076-005-S _5 1.05 0.216 
T1 096-GP-076-010-S 10 0.761 0.177 
T1 096-GP-076-015-S 15 0.995 0.19 
T1 096-GP-076-020-S 20 0.868 0.193 
T1 096-GP-077 -005-S 5 1.14 0.191 
T1096-GP~077-010-S 10 0.765 0.202 
T1 096-GP"077-015"S 15 . 0.622 0.157 
T1 096-G P-077 -020-S 20 0.855 0.362 

T1 096-G P-086-01 0-SD 10 0.766 0.155 
T1096-GP-087-001-SD 1 0.764 0.173 
T1 096-GP-078-001-S 1 0.915 0;12 
T1 096-GP-079•001-S 1 0.913 0.138 
T1 096-G P-078-005-S s 0.76 0.111 
T1 096-GP~078-01 OcS · 10 0.678 0.106 
T1 096-GP-078-015-S .:._15 0.857 0.116 

Refer to footnotes at end of table . 
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'1 ·~ • Table H2-5d (Continued) 
I,., 

'• SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Supplemental Investigation 

Activity (pCVg) 
Samole Attributes Uranium-233/234 

Record Sample Depth 
Number" ER Samole ID (ft) Result Errorb 
600846 T1 096-GP-078-020-S 20 0.701 0.101 
600846 T1 096-GP-079-005-S 5 0.912 0.146 
600846 T1 096-GP-079-01 0-S 10 0.743 0.103 
600846 T1 096-GP-079-015-S 15 0.713 0.105 
600846 T1 096-GP-079-020-S 20 0.809 0.111 
600838 T1 096-GP-080-005-S 5 1.17 0.191 
600838 T1 096-GP-080-01 0-S 10 0.998 0.169 
600838 T1 096-GP-080-015-S 15 0.787 0.139 
600838 T1 096-G P-080-020-S 20 0.901 0.159 
600838 T1 096-G P-081-005-S 5 1.08 0.175 
600838 T1 096-GP"081-01 0-S 10 0.902 0.156 
600838 T1 096-GP-081-015-S . 15 0.793 0.144 
600838 T1 096-GP-081-020-S 20 0.726 0.133 
600838 T1 096-GP-082-005-S 5 ' 0.99 0.177 
600838 T1 096-GP-082-01 0-S 10 . 0.886 

. 
0.156 

600838 ' T1 096-GP-082-015-S 15 0.909 0.212 
600838 T1 096-G P-082-020-S 20 0.766 0.145 
600838 T1 096-GP-083-001-S 1 0.793 . 0.146 
600838 T1 096-G P-083-005-S 5 1.09 . 0.194 
600838 T1 096-G P-083-01 0-S 10 1.02 0.181 
600838 T1 096-G P-083-015-S 15 0.877 0.168 
600838 T1096-GP-083-020-S 20 0.646 0.128 
600840 · T1 096-GP-084-001-S 1 0.788 0.115 
600840 T1 096-GP-084-005-S 5 1.03 0.135 
600840 T1 096-GP-084-01 0-S 10 0.923 0.132 
600840 T1 096-GP-084-015-S 15 0.9 0.14 
o00840 T1 096-GP-084-020-S 20--'- 0.723 0.162 
60109.6 T1096-G P-07 4-005 5 0.855 0.14 
601096 T1096-GP-074-010 10 0.983 0.149 
60109.6 T1096-GP-074-015 15 0.694 0.124 
601096 T1096-GP-074-020 20 0.773 0.12 
601096 T1 096-GP-088-005 5 0.793 0.126 
601096 T1 096-GP-089-01 0 10 1.18 0.182 
600831 T1 096-EB"006-000-W 0 0.151 0.0681 
600838 T1 096-EB-009-000-W 0 

. 

0.0648 0.0755 

Hefer to footnotes at end of table • 
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Table H2-5d (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

"Analysis requesVchain-of-custody record. 
llTwo standard deviations about the mean detected activity. 
EB = Equipment Blank. · 
ER = Environmental .Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SO = Sample Duplicate. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample . 
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'•!!• Table H2c5e 

SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-235 

Record Sample Depth 
·Number" ER Samole ID (ft) . Result Error!> 

600829 T1 096-GP-060-005-S 5 0.0431 0.0228 
600829 T1096-GP-060-010-S 10 0.0578 0.0253 
600829 T1 096-G P-061·005-S 5 0.0599 0.0269 
600829 T1 096-GP-061-010-S 10 0.0458 0.0228 
600829 T1096-GP-061·015-S 15 0.0507 0.0238 
600829 T1 096-GP-061·020-S 20 0.0513 . 0.0284 
600830 T1 096-GP-062-005-S 5 0.0473 0.023 
600830 T1 096-GP-062-01 0-S 10 0.0458 0.0233 
600830 T1 096-GP-062-015-S 15 0.0535 0.0287 
600830 T1 096-GP-062-020-S 20 0.0494 0.0232 
600830 T1 096-GP-063·001-S 1 0.0495 0.0246 
600830 T1 096-G P-063-005-S 5 0.026 0.0203 
600830 T1 096-GP-063·010-S 10 0.0397 0.0227 
600830 T1096-GP-063-015·S 15 0.041 0.0245 
600830 T1 096-GP-063·020-S 20 0.0394 0.0209 
600830 T1 096-GP-064-001-S . 1 0.0407 0.0233 
600830 T1 096-GP-064-005-S 5 0.0365 0.0208 
600830 T1 096-GP-064·01 0-S 10 0.0214 0.023 
600830 T1 096-GP-064·015-S 15 0.0463 . 0.0237 
600830 T1 096-GP-064·020-S 20 0.0466 0.0258 
·600831 T1 096-GP-065·005-S 5 0.0368 0,031 
600831 T1 096-GP-065·01 0-S 10 0.0268 0.0247 
600831 T1 096-GP-065·015-S 15 0.0503 0.0329 
600831 T1 096-G P-065·020-S 20 0.0578 0.0288 
600831 T1 096-GP-066-005-S 5 0.0365 0.0267 
600831 T1 096-GP-066·01 0-S 10 0.0351 0.0241 
600831 T1 096-GP-066-015-S 15 0.0657 0.0349 
600831 T1 096-GP-066·020-S 20 0.0452 0.0277 
600831 T1 096-GP-067-005-S 5 0.0688 0.043 
600831° T1 096-GP-067-01 0-S 10 0.0543 0.0338 
600831 T1 096-G P-067 -015-S 15 0.0505 0.0369 
600831 T1 096-G P-067 ·020-S 20 . . 0.0352 0.0255 
600831 T1 096-GP-085·005-SD 5 0;0172 0.0237 
600832 T1 096-GP-068-001-S 1 0.0493 0.0341 
600832 T1 096-G P-068-005-S 5 0.0425 . 0.033 
:600832 T1 096-GP-068-01 0-S to 0.0817 0.0421 
600832 T1 096•GP-068-015-S 15 0.0584 0.0287 
600832 T1 096-GP•068·020-S .20 0.0609 0.0262 
600832 T1096-GP-069-001-S 1 0.0627 0.0355 
600832 T1 096-GP-069-005-S 5 0.0458 0.0299 

'Refer to footnotes at end of table . 
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Table H2-5e (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Uranium-235 

Record Sample Depth 
Number8 ER Sample 10 . (ft) Result Error> 
600832 T1 096-GP-069-01 0-S 10 

. 

0.0388 0.0355 
600832 T1 096-G P-069-015-S 15 0.0351 0.0293 
600832 . T1 096-GP-069-020-S 20 0.0449 0.0307 
600842 T1 096-GP-070-005-S 5 0.0488 0.0279 
600842 T1 096-GP-070-01 0-S 10 0.0535 0.0291 
600842 T1 096-GP-070-015-S 15 0.0606 0.033 
600842 T1 096-GP-070-020-S 20 0.0477 0.0311 
600842 T1 096-GP-071-005-S 5 0.0456 0.0313 
600842 T1 096-GP-071-020-S 10 0.107 0.0512 
B00842 T1 096-GP-072-005-S 5 0.0366 0.0247 
600842 T1 096-GP-072-01 0-S 10 0.0475 0.0293 
600842 T1 096-GP-072-015-S 15 0.0874 0.0417. 
600842 T1 096-GP-072-020-S 20 0.0582 0.0291 
600843 T1 096-GP-073-001-S 1 . 0.0213 0.0247 
600843 T1 096-GP-073-005-S 5 0.0969 0.0602 
600843 T1 096-GP-073-01 0-S 10 0.0379 

. 
0.0348 

600843 T1 096-G P-073-015-S 15 0.0334 0.0443 
600843 T1 096-GP-073-020-S 20 0.0424 0.035 
600843 T1 096-G P-07 4-001-S 1 0.0712 0.0546 
600845 T1 096-GP-075-005-S 5 0.0831 . 0.0544 
600845 T1 096-G P"075-01 0-S 10 0.0299 0.0355 
600845 T1 096-GP-075-015-S 15 0.0469 0.0359 
600845 T1 096-GP-075c020-S 20 0.0162 0.0286 
600845 T1 096-GP-076-005-S 5 0.0696 0.051 
600845 T1 096-GP-076-01 0-S 10 0.0253 0.0434 
600845 T1 096-GP-076-015-S 15 0.0388 0.0325 
600845 T1 096-GP-076-020"S 20 0.0307 0.041 
600845 T1 096-GP-077 -005-S 5 0.0769 0.0411 
600845 T1 096-G P-077 -01 0-S 10 0.0101 0.0202 
600845 T1096-GP-077,015-S 15 0.03 0.0355 
600845 T1 096-G P-077 -020-S 20 0.0431 0.0894 
600845 T1 096-GP,086-01 0-SD 10 0.0449 0.0321 
600845 T1 096-GP-087-001-SD 1 0.0354 

. 

0.0365 
600846 T1 096-G P-078-001-S 1 0.0468 0.0199 
600846 T1096-GP-079-001-S 1 -'. 0.0884 0.0354 
600846 T1 096cG P-078-005-S 5 0.0524 0.025 
600846 T1 096-GP-078-01 0-S 10 0.0581 0.0294 
600846 T1 096-GP-078-015-S 15 0.0987 0.0303 
600846 T1 096-GP-078-020"8 20 0.0435 0.0218 
600846 T1096-GP-079-005-S 5 0.0448 0.0287 

H.efer to footnotes at end of table. 
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Table H2-5e (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-235 

Record Sample Depth 
Number" ER Samole 10 (ft) Result Error" 
600846 . T1 096-GP-079-01 0-S 10 0.0327 O.o18 
600846 T1 096-GP-079-015-S 15 0.0421 0.0207 
600846 T1 096-GP-079-020-S 20 0.0414 0.0185 
600838 T1 096-G P-080-005-S 5 0.0397 0.0283 
600838 T1 096-G P-080·01 0-S 10 0.0644 0.0335 
600838 T1 096-GP-080-015-S 15 0.0163 0.0174 
600838 T1096-GP-080·020-S 20 

. 
0.0319 0.0245 

600838 T1 096-GP-081·005-S 5 0.0521 0.0295 
600838 .. T1096-GP-081-010-S' 10 0.0335 0.0248 
600838 T1 096-GP-081-015-S 15 0.0526 0.0304 
600838 T1 096-G P-081·020-S 20 0.0352 0.0238 
600838 . T1096-GP·082-005-S 5 0.0359 0.0266 
600838 T1 096-G P-082-01 0-S 10 0.0658 0.0343 
600838 T1 09.6-GP-082·015-S 15 0.0302 0.0336 
600838 T1 096-GP-082-020-S 20 0.0431 0.0284 
600838· T1096-GP-083-001-S 1 0.0253 0.0208 
600838 T1 096-G P-083-005-S 5 0.049 0.0324 
600838 T1 096-GP-083-01 0-S 10 0.0416 0.0289 
600838 T1096-GP-083·015-S 15 0.0716 0.0392 
600838 T1 096-GP-083-020-S 20 0.0347 0.0249 
600840 T1096-GP-084-001·S 1 0.0775 0.0283 
600840. T1 096-GP-084-005-S 5 0.0698 0.0248 
600840 T1 096-GP-084-01 0-S 10 0.0381 0.02 
600840 T1 096-GP-084-015-S 15 . 0.103 0.0372 
600840 T1 096-GP-084-020-S 20 0.0826 0.0483 
601096 T1 096-GP-07 4-005 5 0.0395 0.0241 
601096 T1096-GP-074-010 10 0.0324 0.0223 
601096 H096-G P-07 4-015 15 0.0378 0.0242 
601096 T1096-GP-074-020 20 0.0406 0.0233 
601096 T1 096-GP-088-005 5 0.049 0.025 
601096 T1 096-GP-089-01 0 10 0.0584 0.0308 
600831 T1 096-EB-006·000-W 0 0.0309 0.0317 
600849 T1 096-EB-007 -000-W 0 0.0495 0.032 

a Analysis requesVchain-of-custody record. , 
bTwo standard deviations about the mean detected activity. 
EB · =Equipment ;Blank. SO = Sample Duplicate. 
ER =Environmental Restoration. SWMU = Solid Waste Management Unit. 
ft =Foot (feet). T1 =Technical Area 1. 
GP =·Geoprobe. W =Water Sample. 
10. · = Identification. 
pCi/g = Picocuries per gram. 
S =Soil Sample . 
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Record 
Number" 
600829 
600829 
600829 
600829 
600829 
600829 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600830 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
6008.31 
600831 
600831 
600831 
600832 . 

600832 
600832 
600832 
600832 
600832 
·600832 

Table H2-5f 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium"23B 

Sample Depth 
ER Samole ID (ft) Result 

T1 096-G P-060-005-S 5 1.07 
T1 096-GP-060-010-S 10 0.787 
T1 096-GP-061-005-S 5 0.895 
T1 096-GP-061-010-S 10 0.875 
T1 096-GP-061-015-S 15 0.837 
T1 096-G P-061-020-S 20 0.894 
T1 096-GP-062-005-S 5 1.11 
T1 096-GP-062-01 0-S 10 0.788 
T1 096-GP-062-015-S 15 0.763 
T1 096-G P-062-020-S 20 0.721 
T1 096-GP-063-001-S 1 0.679 
T1 096-G P-063-005-S 5 . 1 
T1 096-GP-063-01 0-S 10 0.807 
T1 096-GP-063-015-S 15 1.04 
T1 096-GP-063-020-S 20 0.77 

· T1 096-GP-064-001-S 1 0.74 
T1 096-GP-064-005-S 5 1.05 
T1 096-GP-064-01 0-S 10 0.873 
T1 096-GP-064-015-S 15 0.637 
T1 096-G P-064-020-S 20 1.02 
Tt096-G P"065-005-S 5 0.77 
T1096-G P-065-01 0-S 10 1 
T1 096-GP-065-015-S 15 0.8 
T1 096-GP-065-020-S 20 . 0.878 
T1 096-GP-066-005-S 5 0.808 
T1 096-GP-066-01 0-S 10 0.903 
T1 096-GP-066-015-S 15 0.797 
T1096-GP-066-020-S 20 0.654 
T1 096-G P-067 -005-S 5 0.873 
T1 096-GP"067-010-S 10 0.786 
T1 096-GP-067 -015-S 15 1.01 
T1096-G P-067 -020-S 20 

. 

0.64 
T1096-G P-085-005-SD . 5 0.777 
T1 096-GP-068-001-S 1 0.549 
T1 096-G P-068-005-S 5 1.09 
T1096-GP-068-01 0-S 10 1.12 
T1 096-GP"068-015-S 15 0.751 
H096-GPc068-020-S 20 0.641 
T1096-GP-069-001-S 1 0.563 
Tt096-GPc069"005-S 5 0.948 

Refer to footnotes at end of table. 

Error> 
0.149 
0.118 
0.132 . 

0.127 
0,124 . 

0.14 
0.148 
0.122 . 

0.123 
0.11 

0.109 
0.147 
0.123 . 

0.147 
0.115 
0.116 
0.144 
0.131 
0.105 
0.149 
0.148 
0.17 
0.14 

0.139 
0.139 
0~145 . 

0.143 
0.124 
0.169 
0.145 
0.183 
0.122 
0.149 
0.116 
O.H!1 
0.192 
0.117 
0.103 
0.121 
0.16 
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Record 
Number" 
600832 
600832 
600832 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600842 
600843 
600843 
600843 
600843 
600843 
600843 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
600845 
·600845 
'600846 
600846 
600846 
'600846 
•600846 

Table H2-5f (Continued) ' 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-238 

Sample Depth 
ER Samole 10 (ft) Result 

T1 096-GP-069-01 0-S 10 1.14 
T1 096-GP-069-015-S 15 0.834 
T1 096-GP-069-020-S 20 1 
T1 096-GP-070-005-S 5 0.836 
T1 096-GP-070-01 0-S 10 0.863 
T1 096-GP-070-015-S 15 0.9 
T1 096-GP-070-020-S 20 0.745 
T1 096-GP-071-005-S 5 1.07 
T1 096-GP-071-010-S 10 0.734 
T1 096-GP-071-015-S 15 0.914 
T1 096-GP-071-020-S 20 1.04 
T1 096-GP-072-005-S 5 0.721 
T1 096-GP-072-01 0-S 10 0.702 
T1 096-GP-072-015-S 15 0.825 
T1 096-GP-072-020-S 20 0.711 
T1 096-GP-073-001-S 1 0.524 
T1 096-GP-073-005-S 5 0.941 
T1 096-GP-073-01 0-S 10 0.825 
T1 096-GP-073-015-S 15 0.776 
T1 096-GP-073-020-S 20 0.794 
T1 096-GP-07 4-001-S 1 0.827 
T1 096-GP-075-005-S 5 1.18 
T1 096-GP-075-01 0-S 10 0.729 
T1 096-GP-075-015-S 15 0.819 
T1 096-GP-075-020-S 20 0.778 
T1 096-GP-076-005-S 5 0.958 
T1 096-GP-076-01 0-S 10 0.856 
T1 096-GP-076-015-S 15 0.709 
T1 096-GP-076-020-S 20 0.987 
T1096-GP-077c005-S 5 0.952 
T1096-GP-077-01 0-S 10 0.891 

. T1096-GP-077-015-S 15 0.645 
11096-G P-077 -020-S 20 0.882 

T1 096-GP-086-010-SD 10 0.76 
T1096"GP-087 -001-SD 1 0.768 
T1 096-GP"078c001-S 1 0.846 
T1 096"GP-079-001-S 1 0.704 
T1 096-GP-078-005"8 5 0.728 
T1 096-G P-078-01 0-S 10 0.675 
H096-GP-078"015~S 15 0.783 

:Refer to footnotes at end of table . 

. 

Errort> 
0.204 
0.162 
0.174 
0.137 
0.145 
0.156 
0.137 
0.18 

0.143 ·, 

0.157 
'0.187 
0.131 

. 0.13 

0.147 
. 0.119 

0.137 
0.211 
0.178 
0.207 
0.175 
0.212 
0.235 
0.182 
0.175 
0.167. 
0.202 
0.189 

. 

o:152 
0.21 

0.169 
0.221 
0.158 
0.369 . 
0.154 
0.173 

. 

0.114 
0.115 
0.107 
0.105 
0.109 

AUII-031WP/SNL03:r5448.doc H-42 840857.04.10 11112103 11:04 AM 



' 

' 

Record 
Number' 
600846 
600846 
600846 
600846 
600846 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600840 
600840 
600840 
600840 
600840 
601096 
601096 
601096 
601096 
601096 
601096 
600831 
600840 

Table H2-5f (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1 998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-238 

Sample Depth 
ERSamole ID (It) Result 

T1 096-GP-078-020-S 20 0.719 
T1 096-GP-079-005-S 5 0.789 
T1 096-GP-079-01 0-S 10 0.609 
T1 096-GP-079-015-S 15 0.74 
T1 096-G P-079-020-S 20 0.777 
T1 096-GP-080-005-S 5 1.22 
T1 096-GP-080-01 0-S 10 . 1.01 
T1 096-GP-080-015-S 15 0.784 
T1 096-G P-080-020-S 20 0.768 
T1 096-GP-081-005-S 5 1.03 
T1 096-GP-081-01 0-S 10 0.729 
T1 096-GP-081-015-S 15 0.833 
T1 096-G P-081-020-S 20 0.616 
T1 096-GP-082-005-S 1 0.774 
T1 096-GP-082-010-S 10 0.891 
T1 096-G P-082-015-S 15 0.968 
T1 096-GP-082-020-S 20 0.778 
T1 096-GP-083-001-S 1 0.717 
T1 096-GP-083-005-S 5 0.987 
T1 096-GP-083-01 0-S 10 0.946 
T1 096-GP-083-015-S 15 0.881 
T1 096-GP-083-020-S 20 0.636 
T1 096-GP-084-001-S 1 0.62 . 

T1 096-GP-084~005-S 2 0.906 
T1096-GP-084-01 0-S 10 0.799 
T1 096-GP-084-015-S 15 0.856 
T1 096-GP-084-020-S 20 0.655 

T1096-GP-074-005 5 0.715 
T1096-GP-074-010 10 0.886 
T1096-GP-074-015 15 0.758 
T1 096-GP-07 4-020 20 0.726 
T1 096-GP-088-005 5 0.752 
T1096-GP-089-010 10 0.907 

T1 096-EB-006-000-W 0 0.024 
T1 096"EB-01 0-000-W 0 0.0274 

Error> 
0.103 
0.131 

0.0887 
0.108 
0.108 
0.197 
0.17 

0.139 
0.143 
0.169 
0.135 
0.149 
0.119 
0.149 
0.157 
0.221 
0.147 
0.136 
0.182 
0.172 
0.169 
0.127 

0.0966 
0.122 
0.119 
0.135 
0.152 
0.124 
0.139 
0.132 
0.114 
0.121 
0.151 

0.0284 
0.039 
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Table H2-5f (Continued} 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

"Analysis requesVchain-of-custody record. 
hTwo standard deviations about the mean detected activity. 
EB ='Equipment Blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SO = Sample Duplicate. 
SWMU = Solid Waste Management Unit. 
T1 = Technical Area 1. 
W =Water Sample. 
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iable H3-1 

SWMU 96, Summary of Metals Analytical Results, 
2002 Supplemental hivestigation 

. · ... 
. Sample Attributes . Metals lEPA Method SW846 3005/SW846 3050/SW846 7470/SW846 7471 8

) (ma/ka) 
Record Sample 

. Numberb . ER Sample lb Deoth lftl Arsenic Batium Cadmium C_hromium 
. 605198 T1096-GP-098 5 2.06 . 113 0.253 J (0.476) 8.92 

605198 T1 096-GP-099 5 2.6 114 NO (0.0249) 10.6 
605198 T1 096-S0-034 1 3.05 111 NOL0.0252) 10.2 
605198 T1 096-S0-034 1 2.97 102 NO (0.0254) 9.73 
605198 T1 096-S0-035 1 3.53 169 NO 10.024) 4.39 
605533 T1 096-GP-092-06-S 6 4.11 -~ NO_L0.0455l 1a 
605533 T1 096-GP-093-06-0UP 6 3.22 162 NO l0.0447) 10.5 
605533 T1 096-GP-093-06-S 6 3.13 314 NO 10.046) 10.1 
605533 T1 096-S0-030-00-S 1 5~8 211 NO L0.0464) 12..6 
605533 T1 096-S0-031-00-S 1 4.28 200 NO 10.046) 13.1 

Backaround Concentration-North Areac 4.4 200 <1 12 
laualitv Assurance/Qualitv Conttol Samoles ma/U. · 

605198 T1096•EB o. NO l0.00457) 0.00069 J (0.005) NO l0.00025) o.oo126 J ro.oo5l I 
605533 T1 096-GP-00-EB 0 NO 10.00224) 0.00097 J (0.005) 0.00038 J (0.005) o.ooo9 J ro.oos) · I 

Refer to footnotes at end of table. 
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table H3-1 (Concluded) 

SWMU 96, Summary of Metals Analytical Results, 
2002 Supplemental Investigation 

.Samole Attributes MetalsJEPA Method SW846 3005/SW846 3050/SW846 7470/SW846 7471 8
) lmo/kal 

Record Sample 
Numberb ER Sample ID Oeo_th fftl Lead 
605198 T1 096-GP-098 5 5.02 
605198 T1 096-GP-099 5 4.3 
605198 T1 096-SD-034 1 9.25 
605198 T1 096-SD-034 1 9.47 
605198 T1 096-SD-035 1 2.94 
605533 T1 096-GP-092-06-S 6 5.67 
605533 T1 096-GP-093-06-DUP 6 6.14 
605533 T1 096-GP-093-06-S 6 6.36 
605533 T1 096-SD-030-00-S 1 10.7 
605533 T1 096-SD-031·00-S 1 

Backaround Concentration-North Areac 11.2 
QualitY Assurance/Qualitv.Control Samoles ma/U · 

605198. I T1096-EB 0 ND (0.00344) 
605533 T1 096-GP-00-EB 0 ND (0.00172\ 

Note: Bold indicates values that exceed background screening levels. 
8 EPA November 1986. 
bAnalysis requeSt/chain-of-custody record. 
0 0inwiddie September 1997. 
B = Analyte detected in associated blank. 
DUP = Duplicate. 
EB = Equipment Blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID =Identification. 
J ( ) =The reported value is greater th<ln or equal to the MDL 

but is less than the PQL, shown in parentheses. 

17 

. 

_ Metcurv Selenium 
ND (0.00414) ND(0.257l 
ND 10.004381 ND 10.26) 

0.0112 0.516 
0.00696 JJ0.00922) 0.295 J 10.49) 

ND (0.00431 l 0.341 J (0.463) 
0.00462 J 10.0086) 0.562 
0.00311 JJ0.00946l_ 0.626 
0.00466 J 10.00972) 0.488 
0.00395 J (0.00939_1 0.51 
0.00748 J 10.00951) 0.584 

<0.1 <10 

ND 10.00007) 0.00365 JB 10.005) 
ND (0.00005\ ND f0.00281l 

= Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 

Silver 
ND 10.11 l 

ND_L0.111) 
NDI0.112) 
NDI0.113\ 
ND (0.101) 

ND 10.0859) 
ND f0.0843l 
ND (0.0867) 
ND f0.0876l 

0.496 
<1 

0.00089 JB (0.005) 
ND l0.00084\ 

MDL 
mg/kg 
mgll 
ND () 
POL 

= Not detected above the MDL, shown in parentheses. 
= Practical quantitation limit. 

s 
SD 
SWMU 
T1 

= Soil Sample. 
= Sediment Sample. 
=Solid Waste Management Unit. 
= Technical Area 1. 
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Table H3-2 

SWMU 96, Summary of PCB Analytical Results-Detections Only, 
2002 Supplemental Investigation 

Samme Attributes EPA Method SW846 8082 9L(ugfkg) 
Record 
Number" ER SamolelD Samole Deoth lftl · Aroclor-1260 
605533 T1 096-SD-02R-00-S 0 
605533 T1 096-SD-030-00-S 0 
605533 T1 096-SD-031-00-S 0 

QualitY Assurance/Qualitv Control Samoles Cua/L) . 

605533 T1 096-GP-00-EB 0 

Note: Bold indicates values that exceed background screening levels. 
9EPA November 1986. 
bAnalysis requesVchain-of-custody record. 

= Equipment Blank. 
=U.S. Environmental Protection Agency. 
=Environmental Restoration. 
=Foot (feet). 
=Geoprobe. 
= Identification. 

3 J (3.33 
42JI 

7E 

ND (0.0485}_ 

EB 
EPA 
ER 
ft 
GP 
ID 
J() = The reported value is greater than or equal to the MDL but is less than the POL, 

MDL 
J.lglkg 
J.lg/L 
ND () 
PCB 
POL 
s 
SD 
SWMU 
T1 

shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) perliter. 
= Not detected above the MDL, shown in parentheses. 
= Polychlorinated biphenyl. 
=Practical quantitation limit. 
= Soil Sample. 
= Sediment Sample. 
=Solid Waste Management Unit. 
= Technical Area 1. 

AUI 0-03!WP/SNL03:r5448.doc. H-47 840857.04.10 10/31/03 8:30AM 
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Table H3-3 

SWMU 96,Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation 

. SVOCs (EPA Method SW846 82703 

• 



s 
i 
::!' 

~ 
~ 
00 

~ 

::!: 
J,. 
\0 

~ 
v. ..., 
~ -0 -~ 
§ 
CiO 
;_;, 
0 

~ 

• • 
Table H3-3 (Concluded) 

SWMU 96,Summary of SVOC Analytical Results---Detections Only, 
2002 Supplementallnvestigation 

Note: Bold indicates values that exceed background screening levels. 
aEPA November 1986. 
0Analysis request/chain-of-custody record. 
B = Analyte detected in associated blank. 
EB = Equipment Blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
H = The hold time was exceeded for the associated samJDie analysis. 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the POL, shown in parentheses. 
MDL = Method detection limit. 
r.tglkg = Microgram(s) per kilogram. 
r.tg/L = Microgram(s) per liter. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
POL = Practical quantitation limit. 
R = Resampled Location. 
SD = Sediment Sample. 
SVOC = Seniivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
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Table H3-4 

SWMU 96,Surnrnary of VOC Analytical Results---Detections Only, 
2002_ Supplemental Investigation 

. 

Sam ole Attributes 
Record 

Numberb ER SamQ]e ID Sam_t!]e DeruhLftl 
605533 T1 096-GP-01 R-09-S 9 
605533 T1 096-GP-090-09-S 9 
605533 T1096-GP-091-09-S 9 
605533 T1 096-GP-096-06-S 6 
605533 T1 096-GP-097-06-S 

. 

6 
605533 T1 096-GP-47R-06-DUP 6 
605533 T1 096-GP-47R-06-S 6 

Qualitv_Assurance/Oualitv Control Samoles (ua/L). 

605533 T1 096-GP-00-TB 0 

. Note: Bold indicates values that exceed background screening levels. 
"EPA November 1986. 
bAnalysis request/chain-of-custody record. 
B = Analyte detected in associated blank. 
J ( ) = The reported value is greater than or equal to the MDL 

DUP 
EPA 
ER 
ft 
GP 
ID 
MDL 

but is less than the POL, shown in parentheses. 
=Duplicate. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Geoprobe. 
= Identification. 
= Method detection limit. 

)l91kg 
J!g/L 
NO() 
POL 
R 
s 
SWMU 
T1 
TB 
voc 

- ' 

VO_Cs (EPA Method SW84_6 82608} (uQ/I«Jl 

Acetone Methvlene chloride 
ND_13.52) 
NO 13.521 
NO 13.521 
NDJ3.52) 

4.98 JB (51 
NO 13.521 
NO 13.52) 

ND_(2.29) 

= Microgram(s) per kilogram. 
= Microgram{s) per liter. 

2.88 JB 15' 
2.sa JB cs; 
2.61 JB f51 
2.46 JB f51 
2 43 JB (5J 
2.51 JB (51 
2.54 JB 151 

ND 11.91 

= Not detected above the MDL, shown in parentheses. 
= Practical quantitation limit. 
= Resampled Location. 
= Soil Sample. 
=Solid Waste Management Unit. 
=Technical Area 1. 
= Trip Blank. 
= Volatile organic compound. 
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Table H3-5 

SWMU 96, Summary of Radiochemistry Analytical Results, 
2002 Supplemental Investigation 

, 
. Samole.Attributes .... . Activitv ( t Ci/a l 

Sample Plutonium-2a8 Plutonium-239/240 
Record Depth 

Number3 ER Sample 10 (ft) Result Errorb Result Errorb 

605198 T1 096-SD-036 1 0.00122 u 0.00535 0.00488 u 0.00678 

605198 T1 096-SD-037 1 0.00774 u 0.00719 ou 0.00715 

605533 T1 096-G P-090-09-DUP 9 ou 0.00473 -0.00171 u 0.0058 
605533 T1 096-GP-090-09-S 9 -0.00151 u 0.00661 0.00301 u 0.00724 

605533 T1 096-GP-091-09-S 9 -0.00174 u 0.00589 0.00173 u 0.00589 

605533 T1 096-G P-092-06-S 6 ou 0.00552 -0.00598 u 0.0103 
605533 T1 096-GP-093-06-S 6 -0.00397 u 0.00675 0.00199 u 0.00674 

605533 T1 096-GP-094-05-S 5 0.00723 u 0.00712 -0.00542 u 0.00939 
605533 T1 096-G P-095-05-S 5 -0.00356 u 0.00604 0.0124 u 0.0144 

605537 T1 BSI-PGS-001-00-S 1 -0.00153 u 0.003 -0.00764 u 0.00796 
605537 T1 BSI-PGS-002-00-S 1 -0.0029 U/0.00476 0.00569 0.00724 U/0.0412 0.0124 
605537 T1 BSI-PGS-003-00-S 1 0.00144 u 0.00487 0.00574 u 0.0143 
605537 T1 BSI-PGS-004-00-S 1 -0.0061 u 0.00601 -0.00914 u 0.0153 

i 605537 T1 BSI-PGS-005-00-S 1 -0.00296 u 0.0071. -0.00591 u 0.01 
605537 T1 BSI-PGS-006-00-S 1 -0.00137 u 0.00464 0.00683 u 0.00806 
605537 T1 BSI-PGS-007-00-S 1 0.00166 u 0.00326 0.00332 u 0.00462 
605537 T1 BSI-PGS-008-00-S 1 0.00292 u 0.00573 -1.39E-11 U 0.0107 
605537 T1 BSI-PGS-009-00-S . 1 0.00549 u 0.00852 0.0137 u 0.0108 
605537 T1 BSI-PGS-01 0-00-S 1 -0.00713 u 0.0101 0.00142 u 0.00739 
605537 T1 BSI-PGS-011-00-S 1 -0.00282 u 0.0135 0.00563 u 0.0103 
605537 T1 BSI-PGS-012-00-S 1 0.00139 u 0.00982 0.00139 u 0.0156 
605537 T1 BSI-PGS-013-00-S 1 -0.00271 u 0.00531 0.00811 u 0.0119 
605537 T1 BSI-PGS-014-00-S 1 ou 0.00569 -0.0029 u 0.0106 
605537 T1 BSI-PGS-015-00-S 1 0.00401 u . 0.00695 0.00401 u 0.00946 
605537 T1 BSI-PGS-016-00-S 1 ou 0.00408 -0.00294 u 0.0108 
605537 T1 BSI-PGS•017-00-S 1 -0.00299 u 0.00508 0.00299 u 0.0117 

Refer to footnotes at eild of table. 

e e e 

-

I 



s 
j 
~ 

~ 
~ 
t 
00 

~ 

::r:: 
' U\ 

N 

00 

~ 
V> _, 

~ 
0 

8 
~ 
00 

~ 
~ 

• 
' . 

Samble Attributes 

iable H3-5 (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

2002 Supplemental Investigation 
. . 

Activitv lr CVo) 

. _--· :--

Sample Plutonium-238 Plutonium-239/240 
Record Depth 

Number" ER Sam_Qie ID (It) Result Errorb Result Errorb 
605537 . T1 BSI-PGS-018-00-S 1 -0.00617 U/0.00 0.0186/0.0049 0.00529 U/0.0277 0.00601/0.0131 
605537 T1 BSI-PGS-019-00-S 1 -0.00338 U/-0.00913 0.00813/0.0223 0.00507 U/0.0167 0.00878/0.01 
605537 T1 BSI-PGS-020-00-S 1 -0.00142 u 0.00392 ou 0.00679 
605537 T1 BSI-PGS-021-00-S 1 0.00302 u 0.0118 -7.19E-11 U 0.00836 
605537 T1 BSI-PGS-022-00-S 1 -0.00439 u 0.00862 -0.00732 u 0.00762 
605537 T1 BSI-PGS-023-00-S 1 0.00315 u 0.00757 0.00472 u 0.0102 
605537 T1 BSI-PGS-024-00-S 1 -0.00294 u 0.0108 -0.00587 u 0.00816 
605537 T1 BSI-PGS-025-00-S 1 0.00278 u 0.0102 -0.00139 u 0.0136 
605537 T1 BSI-PGS-026-00-S 1 0.00536 u 0.00832 -0.00268 u 0.0117 
605537 T1 BSI-PGS-027 -00-S 1 0.00359 u 0.00499 -0.00359 u ll.00704 
605537 T1 BSI-PGS-028-00-S 1 -1.60E-11 U 0.00371 0.00535 u 0.00644 
605537 T1 BSI-PGS-029-00-S .. 1 ou . 0.0029 ou 0.00709 
605537 T1 BSI-PGS-030-00-S 1 0.00303 u 0.00421 -0.00152 u 0.00515 
605537 T1 BSI-PGS-031-00-S 1 0.0115 u 0.0133 -0.00144 u 0.00746 
605537 T1 BSI-PGS-032-00-S 1 -a.aa447 u a.aa877 -a.aa595 u o.aa827 
605537 T1 BSI-PGS-033-oa-S 1 au o.aa701 o.a0357 u o.a111 
605537 T1 BSI-PGS-034-aO-S 1 ou 0.0116 -0.00446 u 0.00874 
6a5537 T1 BSI-PGS-a35-00-S 1 au a.Oa738 - _ _O.Oa3a7 u -- - _0.0148 -

•Analysis request/chain-of-custody record. 
bTwo standard _deviations about the mean detected activity. 
BSI = Background Soil Investigation. SD = Sediment Sample. 
DUP = Duplicate. SWMU =Solid Waste Management Unit. 
ER = Environmental Restoration. T1 =Technical Area 1. 
ft = Foot (feet). U = Analyte not detected. 
GP = Geoprobe. 
ID =Identification. 
pCi/g = Picocurie(s) per gram. 
PGS = Plutonium Grid Survey. 
s = Soil sample. 
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National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

SEP 1 7 2W. 
CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous Waste Bureau 
New Mexico Environment Department 
2905 Rodeo Park Road East, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi, 

On behalf of the Department of Energy (DOE) and Sandia Corporation, DOE is 
submitting the enclosed Responses to NMED's June 25, 2004 Request for 
Supplemental Information, Solid Waste Management Units 96, 187, and 226, 
Environmental Restoration Project at Sandia National Laboratories, New Mexico, EPA 
10 No. NM5890110518. 

DOE and Sandia are requesting a determination that these sites are acceptable for No 
Further Action or Corrective Action Complete without controls. 

If you have any questions, please contact John Gould at (505) 845-6089. 

Enclosure 

? 
cc .w/ enclosure: 
W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (Via Certified Mail) 
M. Gardipe, NNSAISC/ERD 
C. Voorhees, NMED-OB 

Sincerely, 

;t;Jd~ 
Patty Wagner ~ 
Manager · 



Mr. J. Bearzi 

cc w/o enclosure: 
K. Thomas, EPA, Region 6 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
M. Skelly, SNL, MS 1088 
A. Blumberg, SNL, MS 0141 

(2} SEP 1 7 2m' 



Sandia National Laboratories/ Albuquerque, 
New Mexico 

Responses to NMED's June 25,2004 
Request for Supplemental Information 

Solid Waste Management Units 96, 187, and 226 
Environmental Restoration Project 

September 2004 
INTRODUCTION 

Sandia National Laboratories/New Mexico (SNL/NM) is submitting this response to a Request 
for Supplemental Information (RSI) for Solid Waste Management Units (SWMUs) 96, 187, and 
226 which are managed by the Technical Area I (TA-l), Operable Unit (OU) 1302. The three 
SWMUs discussed in this RSI response are: 

SWMU 96-Storm Drain System 
SWMU 187-. Sanitary Sewer System, and 
SWMU 226-0ld Acid Waste Line 

Over the past ten years these three SWMUs have been the subjects of numerous investigations as 
well as the topic of numerous discussions with the NMED. This RSI response addresses the 
most current correspondence from the NMED (NMED June 2004) by providing the requested 
information for the site-specific comments (discussed in numerical order). Each section provides 
NMED technical comments repeated in bold arranged by comment number in the original order. 
The DOE/Sandia National Laboratories response is written in normal font style on a separate 
line under "Response." Additional supporting information for the general and site-specific 
comments is included as appendices to this document (Table 1). 

Table 1 
L" t fA d" t th RSI R IS 0 ~ppen Ices o e espouse 

Appendix A Summary Data Tables for the Storm Drain/Sanitary Sewer Cross-
Connect Elimination Project 

Appendix B Excerpt from IT 1993 discussing the results from VOC analysis. 
Appendix C Revised radionuclide constituent tables. 
AppendixD Revised Table H3-5. 
Appendix E Figures 5.4.4-1 (Land Survey) and 5.4.4-2 (Radiological Survey) from 

Rust Geotech 1994 
Appendix F Figure 4 from Bldg 839 VCM Report (IT December 1995) 

RSI_R4_2004_Finai_REV.doc; 09/15/04 Page 1 
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RESPONSES TO NMED REQUEST FOR SUPPLEMENTAL INFORMATION 
ON NO FURTHER ACTION PROPOSALS 

DATED MAY 1997 (71
h ROUND) 

GENERAL COMMENTS 
It is NMED policy that everything needed to support a decision for No Further Action 
(NFA) must be included in any document that proposes NFA for a SWMU or Area Of 
Concern (AOC). General issues related to the subject document are described below, 
followed by site-specific comments. 
1. Residential Screening Levels: SNL conducted separate screening assessments using 

both industrial and residential levels. NMED will only approve NFA status at this 
time for sites that can meet an unrestricted residential land use scenario. Therefore, 
NMED only reviewed the risk calculations on residential screening levels. 

Response 1: For completeness, Sandia National Laboratories, New Mexico (SNUNM) 
provided risk assessments for both industrial and residential land use scenarios. Based on 
the requirements of the Compliance Order on Consent (NMED April2004), SNLINM 
understands that NMED will review the risk calculations on industrial screening levels 
for SWMUs proposed for "Corrective Action Complete With Controls". The "Corrective 
Action Complete With Controls" status indicates that these SWMUs will require 
structural or institutional controls to maintain the projected future land use. Because 
these SWMUs will be proposed for Corrective Action Complete with Controls, SNL/NM 
requests that NMED review the risk assessment under the industrial scenario for each 
SWMU. 

SPECIFIC COMMENTS 
SWMU96 

2. Laboratory data sheets were provided for the "Storm Drain/Sanitary Sewer Cross
Connect Elimination" project. Provide summary data tables and a figure showing 
sample locations for the cross-connect study. 

Response 2: Appendix A presents the summary data tables for the Storm Drain/Sanitary 
Sewer Cross-Connect Elimination project, and includes: 

Table Al•-Summary of Confirmatory Soil Sampling SVOC Analytical Results, 
March/April1993. 
Table A2--Summary of SVOC Analytical Method Detection Limits, March/ April 
1993. 

• Table A3--Summary of Confirmatory Soil Sampling Metals Analytical Results, 
March/ April 1993. 

• Table A4--Summary ofMetals/Inorganics Analytical Method Detection Limits, 
March/ April 1993. 

RSJ_R4_2004_Finai_REV.doc; 09/13/04 Page2 
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3. 

4. 

Table AS-Summary of PCB Analytical Method Detection Limits, March/April 
1993. 

The Storm Drain/Sanitary Sewer Cross-Connect Elimination Project Report (IT June 
1993) refers to analytical results for volatile organic compounds (VOCs) associated with 
sample 4708. However, the document in the Environmental Restoration records center 
did not contain the VOC data. Because this investigation was part of SNL/NM's 
Decontamination and Demolition Program, the data do not reside in the Environmental 
Restoration Data Management System. Attempts to retrieve the analytical package were 
unsuccessful. However, the report states that VOCs were not detected in concentrations 
that exceed EPA proposed RCRA corrective action levels. The portion of the report that 
discusses the VOC data is provided in Appendix B. 

Addendum H contains the Analytical Data Tables for SWMU 96 and the Method 
Detection Limit Tables for the three subject SWMUs. Provide the background 
levels and detection limits for the radionuclide constituent tables. 

Response 3: For those constituents with established background levels, the background 
concentrations have been added to the revised radionuclide constituent tables (Appendix 
C). Tables with radionuclides that do not have established background levels have not 
been revised. Method Detection Limit (or Minimum Detectable Activity) tables are not 
usually provided for radionuclide constituents; detection limits for nondetected 
radionuclides are included in the tables in Appendix C. 

Include a footnote at the bottom of Table H3-5 that identifies the duplicate samples. 

Response 4: A footnote has been added to identify the duplicate samples in the revised 
Table H3-5 (Appendix D). 

SWMU226 

5. The radiation screening data for the outfall area (SWMU 46) were not provided in 
Addendum E. Provide summary data tables and a figure showing sample locations for the 
radiation screening conducted at the outfall area. 

Response 5: SNL/NM regrets not including these figures in our 2003 expanded response. 
Appendix E includes copies ofFigures 5.4.4-1 (Land Survey) and 5.4.4-2 (Radiological 
Survey) from Rust Geotech (July 1994). It should be noted that the Rust Geotech report 
did not include a summary data table for the radiological survey, and there is no data 
available to create a summary table. Figure 5.4.4-2 simply shows the location of the 
radiological survey boundary and includes the statement, "All gamma measurements are 
within the range of natural background of 10-13 J.!Rih." (Rust Geotech July 1994). 

RSI_R4_2004_Final_REV.doc; 09/13/04 Page 3 



• 6 •. Provide a figure showing all of the Phase I and II sample locations, Voluntary 
Corrective Measure (VCM) confirmatory sample locations, and the locations of all 
piping that was removed during the VCM at Buildings 838 and 839. 

Response 6: The Figure 4 submitted to NMED was incomplete. A complete Figure 4 
showing all of the VCM confirmatory sample locations is included as Appendix F. 
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Table A1 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

• Summary of Confirmatory Soil Sampling Detected SVOC Analytical Results, March/April1993 

Sample Attributes SVOCs (EPA Method 8270) (mg/kg) 

Record Sample ID Sample bis(2-Ethylhexyl)phthalate 
Number" Depth 

(ft)b 

Unknown ER9200 4708-1 7.5 0.066 J (0.330) 

= Analysis request/chain-of-custody record numbers are not provided in the data package submitted to the Environmental 
Restoration Records Center. 

• = End depths are provided. 
EPA = (US) Environmental Protection Agency. 
ft = foot (feet). 
ID = Identification. 
J = Analyte present at level less than detection limit. 
mg/kg = Mllllgram(s) per kilogram. 
SVOC = Semivolatile organic compound . 

• 
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• 
TableA2 

Storm Drain/Sanitary Sewer Cross-Connect Elimination 
Summary of SVOC Analytical Method Detection Limits, March/April1993 

Analyte Method Detection Limit (mQ/kQ) 
1 ,2,4-Trichlorobenzene 0.330 
1 ,2-Dichlorobenzene 0.330 
1 ,3-Dichlorobenzene 0.330 
1 A-Dichlorobenzene 0.330 
2,4,5-Trichlorophenol 0.330 
2,4,6-Trichlorophenol 0.330 
2,4-Dichlorophenol 0.330 
2,4-Dimethylphenol 0.330 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene 0.330 
2, 6-Dinitrotoluene 0.330 
2-Chloronaphthalene 0.330 
2-Chlorophenol 0.330 
2-Methylnaphthalene 0.330 
2-Methylphenol 0.330 
2-Nitroaniline 1.67 
2-Nitrophenol 0.330 
3,3'-Dichlorobenzidine 0.670 
3-Nitroaniline 1.67 
4,6-Dinitro-2-methylphenol 1.67 
4-Bromophenyl phenyl ether 0.330 
4-Chloro-3-methylphenol 0.330 
4-Chloroaniline 0.330 
4-Chlorophenyl phenyl ether 0.330 
4-Methylphenol 0.330 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene 0.330 
Acenaphthylene 0.330 
Anthracene 0.330 
Benzidine 2.66 
Benzo a anthracene 0.330 
Benzo a)pyrene 0.330 
Benzo b fluoranthene 0.330 
Benzo Jjhi)pervlene 0.330 
Benzo k fluoranthene 0.330 
Benzoic acid 1.67 
Benzyl alcohol 0.330 
Butyl benzyl phthalate 0.330 
Chrysene 0.330 
Di-n-butyl phthalate 0.330 
Di-n-cetyl phthalate 0.330 
Dibenz[a,h]anthracene 0.330 
Dibenzofuran 0.330 
Diethyl phthalate 0.330 
Dimethylphthalate 0.330 
Fluoranthene 0.330 
Fluorene 0.330 
Hexachlorobenzene 0.330 
Hexachlorobutadiene 0.330 
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• 
Table A2 (concluded) 

Storm Drain/Sanitary Sewer Cross-Connect Elimination 
Summary of SVOC Analytical Method Detection Limits, March 1993 

Analvte Method Detection Limit (mg/kg) 
Hexachlorocvclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-c,d)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis(2-Chloroisopropyl) ether 
n-Nitrosodiphenylamine 
n-Nitroso di n-propylamine 

SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. 
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0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
1.67 

0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
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• TableA3 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of Confirmatory Soil Sampling Metals Analytical Results, March/April1993 

Sample. 
Record I SampleiD !_Sa~~!~, 

,L-nnum 

ER9200 4290-1 -- -8 

ER9200 4693-1 6 
ER9200 4695-1 6 

)0 4697-1 6 
)0 4699-1 6.5 
)0 4701-1 6.5 

ER9200 4 703-1 7 
)04705-1 7.5 

ER9200 4 706-1 7.5 
ER9200 4708-1 7.5 

ER9200 4712-1 6 
~00 4715-1 6 

7-1 6 

9-1 I 6 
0-"!__] 6 

1Area 

Arsenic 

3.6 
3.2 

3.4 

3.6 

4.3 
4.2 

4.2 

2.4 
1.1 

4.4 

6.2 

5.3 

4.E 

4.E 

4.e 
T7 

Barium 

120 
"""194 

191 
130 

93.6 

126 
200 

591 
~ 

345 
29E 

Metals {EPA Method 601 Ojj 

vaurmum 1 Chromium 

NO (0.29) 
~0.27) 

o.: 

If t4·1)(mg/kg) 
Lead ve1tnuun 

NoJQ11l 
).11 
i4 

ND(0.28) t- 7. I I ( 
ND (0~0)_ 4.3 5.6 NO (1.0 

Silver 

ND (0.56) 
NO (0.55) 
NO (0.56) 
NO (0.5 

~~ 0.31 7.7 6.9 0.11 NO ((, . ..,J) I 
~~ 0.40 1 9.2 0.13 ND§ "~' I 
27f 0.53 1• 11 0.14 NDJI 
421._ __tiD (0.28) ___ 5.0 _ _ 5.0 ND (0.11) NDJ! 
224j- . I'!D (0.29) - I - 7.7 -- -1 - 8.2 - I ND (0.12) I NO (0.58 

NO (0.26) I 3.3 I 5.5 -1 ND (0.1) I ND (0.52 
0.9 12.8 11.2 <1 <1 

= Analysis request/chain-of-custody record numbers are not provided in the data package submitted to the Environmental Restoration Records Center. 
= End depths are provided. 
= Dinwiddie September 1997. 

bold = Value exceeds the approved background concentration. 
EPA = (US) Environmental Protection Agency. 
ft = foot (feet). 
ID = Identification. 
ND = Not Detected, method detection limits provided parenthetically. 
mglkg = Milligram(s) per kilogram. 
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Table A4 

• Storm Drain/Sanitary Sewer Cross-Connect Elimination 
Summary of Metals/lnorganics Analytical Method Detection Limits, March/April 1993 

Analyte Method Detection Limit (mg/kg) 
Arsenic 1.0-1.2 
Barium 1.1 -1.2 
Cadmium 0.26-0.50 
Chromium 1.1-1.2 
Cyanide, Total (mg/L) 0.10 
Lead 2.1-2.4 
Mercury_ 0.042- 0.050 
Selenium 0.10-1.0 
Silver 0.52-0.60 

mg/kg = Milligram(s) per kilogram. 
mg/L = Milligram(s) per liter . 

• 
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Table A5 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of PCB Analytical Method Detection Limits, March/April1993 

APP _A_RSI_R4_:201M _finolJI;EV.doc: 

j.lg/kg 
PCB 

Analyte 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

= Microgram(s) per kilogram. 
= Polychlorinated biphenyl. 

Method Detection Limit (Jlg/kg) 
33-80 
33-80 
33-80 
33-80 
33-80 
33-80 
33-80 
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• Appendix B 

Excerpt from IT 1993 Discussing the Results from VOC Analysis . 

• 
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• Each sample was packaged and shipped to the designated SNL/NM contract laboratory for 

analysis of total Resource Conservation and Recovery Act (RCRA) metals, total cyanide, soil 

pH, and polychlorinated biphenyls (PCB). Soil samples with headspace readings elevated 

above background were also analyzed for VOCs and sernivolatile organic compounds 

(SVOC). Ten percent of the soil samples were analyzed at the TMA/Eberline analytical 

laboratory for isotopic uranium, plutonium, thorium, and tritium. 

All field activities were performed in accordance with the original work plan, "Operating 

Procedure for Sampling and Analysis During the Storm Drain/Sanitary Sewer Cross-Connect 

Elimination Project," (IT,1993) except as noted in Chapter 4.0 of this report. 

3.0 Analytical Results. ______________ _ 
Soil sample chemical analyses were performed by Environmental Control Technology 

Corporation (ENCOTEC) in Ann Arbor, Michigan. One duplicate soil sample was analyzed 

by Enseco/Rocky Mountain Analytical Laboratory in Arvada, Colorado.· The analytical 

reports include the date of sample collection, receipt, preparation and analysis; sample 

identification number and corresponding laboratory control number; test method reference; 

analyst name; analytical results and corresponding laboratory reporting limits for each target 

analyte; and the results of concurrently analyzed quality control (QC) samples. Complete 

analytical reports for environmental soil and sediment samples are contained in Appendix B. 

Total metals concentrations in all soil samples collected during this project are below the 

proposed EPA RCRA corrective action limits for all listed analytes (EPA,1990). 

Soil sample ER92004708 and trip blank ER92004710 were analyzed for VOCs. Sample 

ER92004708 was also analyzed for SVOCs. Concentrations of VOCs and SVOCs in these 

samples were limited to "J"-values (concentrations detected below the normal laboratory 

reporting limit) and to concentrations which did not exceed the EPA's "10-times (lOx) rule". 

The lOx rule is applied to samples when the associated method blank contains the analyte of 

interest and the concentrations in the samples are less than 10 times those in the blank (EPA, 

1991). No VOCs or SVOCs were detected in concentrations which exceed EPA proposed 

RCRA corrective action levels (EPA, 1990). 

Fractions of all soil samples were sent to SNL/NM Radiation Protection Measurements 

Department 7715 and screened for tritium, gross alpha/beta, and gamma spectroscopy. 

AL/S·93/WP/SNL:R2885 2 





Appendix C 

Revised Radionuclide Constituent Tables . 
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Table H2-5b 

SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Su entallnvesti1Jation 

Activity (pCi/g) 
Samole Attributes Plutonium-239/240 

Record Sample Depth 
Number" ER Samole 10 1ft) Result Error!' 
600829 11 096-GP-060-005-S 5 0.0323J 0.0233 
600829 11 096-GP-060-01 0-S 10 ND 10.0061) --
600829 11 096-GP-061-005-S 5 ND 10.0067) --
600829 11096-GP-061-01 0-S 10 ND ro.0202\ --
600829 11 096-GP-061-015-S 15 ND 10.00602) --
600829 11 096-GP-061-020-S 20 0.213 0.0644 
600830 11 096-GP-062-005-S 5 0.0335 J 0.0635 
600830 T1 096-GP-062-01 O-S 10 ND IO.D138l --
60083_0 T1 096-GP-062-015-S 15 0.0222~ . O.D259 
600830 T1 096-GP-062-020-S 20 ND 10.00456) --
600830 11 096-GP-063-001-S 1 0.18 0.0687 
600830 11 096-GP-063-005-S 5 0.0926J 0.0506 
600_830 T10E_6-GP-063-0tQ-S_ 1Q NO 10.00757) --
600830 11096-GP-063-015-S 15 ND 10.0116) --
600830 11 096-GP-063-020-S 20 ND 10.02211 --
600830 11096-"n "',.·001-S 1 ND 10.0346) --
600830 1jD_96-GP-0_6_4-005-S 5 0.0171 J 0.0346 
600830 11096-GP-064-010-S 10 ND 10.0052) --

• 600830 11 096-GP-064-015-S 15 ND 10.00733) --
600830 11 096-G P-064-020-S 20 0.00653 J 0.00977 
600831 11 096-GP-065-005-S_ 5 _0.00856_ 0.0173 
600831 11 096-GP-065-01 0-S 10 ND 10.00781) --
600831 11 096-G P-065-015-S 15 ND 10.00371 l --
600831 11 096-G P-065-020-S 20 ND 10.0125) --
60Dl!31 T'1 096-G P-06_6-005-S 5 ND 10) --
600831 11 096-G P-066-01 0-S 10 ND IO.Ott4l --
600831 11 096-GP-066-015-S 15 0.00829 0.0146 
600831 11 096-GP-066-020-S 20 0.0183 0.0166 
600831 1~96-GP-067-005-S 5 0.0131 0.0155 
600831 11 096-GP-067 -01 0-S 10 ND 10.0.0655) --
600831 11 096-GP-067 -015-S 15 0.0136 0.014 
600831 11 096-GP-067 -020-S 20 ND (0.01221 --
6.0_0_832 11 096-GP-068-001-S 1 ND (0.00598) --
600832 11 096-GP-068-005-S 5 ND 10.00833) --
600832 11 096-GP-068-01 O-S 10 ND 10.00469) --
600832 T1_Q96-GP-06B-015-S 15 ND 10.00895) --
600832 11 096-G P-068-020-S 20 ND 10.006j) --
600832 11 096-GP-069-001-S 1 ND 10.01061 --
6001332 11 09£-GP-069-005-S_ 5_ 0.00624 0.00887 
600832 11 096-GP-069-01 0-S 10 NO 10.00887) --
600832 11096-GP-069-015-S 15 NO 10.0103) --

Backaround Activitv- North Area NA NA NA 

• 
Refer to footnotes at end of table . 
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Table H2-5b (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes . Plutonium-239/240 

Record Sample Depth 
Number" ER Samole ID (ft) Result Errorb 
600832 T1 096-G P-069-020-S 20 ND 10 00679) --

T1 096-G P-070-005-S 5 NO 10.01291 --
600842 T1 096-GP-070-01 0-S 10 ND 10.01031 --
600842 T1 096-GP-070-015-S 15 ND (0.0113) --
600842 T1 096-G P-070-020-S 20 ND 10.01161 --
600842 T1 096-G P-071-005-S 5 0.0139 J 0.0115 
600842 T1 096-GP-071-01 0-S 10 ND (0.0117\ --
600842 T1 096-GP-071-015-S 15 0.0114 J 0.0103 
600842 T1 096-G P-071-020-S 20 ND 10.01131 --

T1 096-G P-072-005-S 5 ND 10.01121 --
600842 T1096-GP-072-010-S 10 0.0307 J 0.0192 
600842 T1 096-GP-072-015-S 15 NO 10.0109) --
600842 T1 096-GP-072-020-S 20 0.0181 J 0.0154 
ROOR.d~ T1 096-GP-073-001-S 1 NO 10.01081 --
600843 T1 096-GP-073-005-S 5 0.0137 O.Q16 
600843 T1 096-G P-073-01 0-S 10 ND (0.0112) --
600843 T1 096-GP-073-015-S 15 NO (0.009931 --
600843 T1 096-GP-073-020-S 20 ND 10.01161 --
600843 T1096-GP-074-001-S 1 ND 10.01161 --
601096 T1 096-G P-07 4-005 5 ND 10.00561 --
601096 T1096-GP-074-010 10 ND 10.004091 --
601096 T1096-GP-074-015 15 0.0182 J 0.014 
601096 T1 096~GP-074-020 20 0.0453 J 0.0228 
600845 T1 096-GP-075-005-S 5 0.0332 0.0258 
600845 T1 096-GP-075-01 0-S 10 ND 10.009061 --
600845 T1 096-GP-075-015-S 15 ND 10.01341 --
600845 T1 096-GP-075-020-S 20 ND 10.008841 --
600845 T1 096-GP-076-005-S 5 ND (0.01021 --
600845 T1096-GP-076-010-S 10 ND 10.00912) --
600845 T1 096-G P-076-015-S 15 ND 10.007811 --
600845 T1 096-G P-076-020-S 20 ND 10.01211 --
600845 T1 096-G P-077 -005-S 5 ND 10.008671 --
600845 T1 096-GP-077 -01 0-S 10 0.00953 0.0133 
600845 T1 096-GP-077 -015-S 15 ND 10.01121 --
600845 T1 096-GP-077 -020-S 20 ND (0.01251 --
600846 T1 096-GP-078-001-S 1 0.01 0.0107 
600846 T1 Q9p-G P-078-005-S 5 ND 10.008271 --
600846 T1096-GP-078-010-S 10 0.0298 . 0.0193 
600846 T1 096-GP-078-015-S 15 ND 10.005041 --
600846 T1096-GP-078-020-S 20 ND 10.007071 --

Backaround Activitv-North Area NA NA NA 

Refer to footnotes at end of table . 
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Table H2-5b (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Samole Attributes 
Record 

Number" ER Samole ID_ 
600846 T1096-GP-079-001-S 
600846 T1 096-G P-079-005-S 
600846 T1 096-GP-079-010-S 
600846 T1096-GP-079-015-S 
600846 T1 096-GP-079-020-S 
600838 T1 096-G P-080-005-S 
600838 T1 096-GP-080-01 0-S 
600838 T1 096-GP-080-015-S 
600838 T1 096-GP-080-020-S 
600838 T1 096-GP-081-005-S 
600838 T1096-GP-081-0J~ 
600838 T1 096-G P-081-015-S 
600838 T1 096-GP-081-020-S 
600838 T1 096-G P-082-005-S 
600838 T1 096 .. G P-082-0lll-S 
600838 T1096-GP-082-015-S 
600838 T1 096-GP-082-020-S 
600838 T1 096-GP-083-001-S 
60_0838 T1 096-GP-083-005-S 
600838 T1 096-GP-083-01 0-S 
600838 T1 096-GP-083-015-S 
600838 T1096-GP-083-020-S 
600840 T1 096-G P-084-001-S 
600840 T1 096-GP-084-005-S 
600840 T1 096-GP-084-010-S 
600840 T1 096-GP-084-015-S 
600840 T1 096-G P-084-020-.S 
600831 T1 096-GP-085-005-SD 
600845 T1 096-GP-086-01 0-SD 
600845 T1 096-G P-087 -001-SD 
6.0_0831 T1 096-EB-006-0QQ-W 
600849 T1 096-EB-007 -000-W 
601096 T1 096-EB-011-000 

Backaround Activitv-North Area 

aAnalysis request/chain-of-custody record. 

brwo standard deviations about the mean detected activity. 
No NMED-approved background concentrations are 
available for plutonium. 

= Error not calculated for non-detect results. 
EB =Equipment Blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
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Sample Depth 
(ft) 

1 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
5 
10 
15 
20 
1 
5 

- 10 
15 
20 
1 
5 
10 
15 
20 
5 
10 
1 
0 
0 
0 

NA 

ID 
J 
NA 
pCi/g 
s 
SWMU 
T1 
w 

Activity (pCi/g) 
Plutonium-239/240 

Result 
0.105 

ND 10.00691\ 
ND 10.0114) 

0.115 
O.Q199 

ND 10.00_363) 
0.0262 

ND 10.00516\ 
0.031 

ND 10.00552\ 
ND 10.00828) 
ND 10.00401\ 

0.00585 
ND 10.00379\ 
ND 10.00367) 

0.00563 
ND 10.00485\ 
ND_L0.00535\ 

0.0157 
ND 10.00455\ 
NO l0.00598) 

0.00808 
ND (0.00565) 

0.0045 J 
ND 10.0075\ 
ND 10 0106\ 

ND 10.00431 l 
ND 10.00715\ 
ND 10.0108\ 

ND 10 00889\ . 
0.0534 
0.0253 
0.0258 

NA 

= Identification. 
= Estimated value. 
= Not Applicable. 
= Picocuries per gram. 
=Soil Sample. 

Error!' 
0.0425 

--
--

0.0409 
0.0189 

--
0.0178 

--
0.0201 

--
--
--

0.0083 
--
--

0.00654 
--
--

0.0131 

--
--

0.00955 
--

0.00792 
--
--
--
--
--
--

0.0315 
0.0272 
0.0329 

NA 

= Solid Waste Management Unit. 
=Technical Area 1. 
= Water Sample. 

9/15/04 I :20 PM 



Revised Table H2-5c 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 S I t I I t' t' upp1emen a nves:~Qalon 

Activity (pCi/g) 
Sample Attributes Tritium 

Sample 
Record Depth 

Number• ER Sample 10 (ft) Result· Error!> 
600829 T1 096-GP-060-005-S 5 NO (0.0083) --
600829 T1096-GP-060-010-S 10 . NO (0.0084) --
600829 T1 096-GP-061-005-S 5 NO (0.0084} --
600829 T1096-GP-061-01 0-S 10 NO (0.0082) --
600829 T1 096-GP-061-015-S 15 ND(0.0083) --
600829 T1 096-GP-061-020-S 20 NO (0.0084) --
600830 T1 096-GP-062-005-S 5 NO (0.0081) --
600830 T1096-GP-062-010-S 10 0.0109 0.00975 
600830 T1 096-GP-062-015-S 15 0.0117 0.00995 
600830 T1 096-GP-062-020-S 20 0.0102 0.00965 
600830 T1 096-GP-063-001-S 1 0.01155 0.01 
600830 T1 096-GP-063-005-S 5 NO (0.0088} --
600830 T1 096-GP-063-01 0-S 10 0.01185 0.00995 
600830 T1 096-GP-063-015-S 15 0.01335 0.0099 
600830 T1 096-GP-063-020-S 20 NO (0.0084) --
600830 T1 096-GP-064-001-S 1 NO (0.0086) --

. 600830 T1 096-GP-064-005-S 5 0.01105 0.00995 
600830 T1 096-GP-064-01 0-S 10 NO (0.0084) --
600830 T1 096-GP-064-0 15-S 15 NO (0.0084) --
600830 T1 096-GP-064-020-S 20 NO (0.0084) --
600831 T1 096-GP-065-005-S 5 NO (0.0083) --
600831 T1 096-GP-065-01 0-S 10 NO (0.0082) --
600831 T1 096-GP-065-015-S 15 ND(0.0082j --
600831 T1 096-GP-065-020-S 20 NO (0.0084} --
600831 T1 096-GP-066-005-S 5 0.00995 0.01025 
600831 T1 096-GP-066-010-S 10 NO (0.0082) --
600831 T1096-GP-066-015-S 15 NO (0.0083) --
600831 T 1 096-GP-066-020-S 20 NO (0.0082) --
600831 T 1 096-GP-067 -005-S 5 NO (0.0082) --
600831 T1 096-GP-067 -01 0-S 10 NO (0.0086) -
600831 T1 096-GP-067-015-S 15 NO (0.0082) --
600831 T1 096-GP-067 -020-S 20 NO (0.0079) --
600832 T1 096-GP-068-001-S 1 NO (0.0084) --
600832 T1 096-GP-068-005-S 5 NO (0.0080} --
600832 T1 096-GP-068-01 0-S 10 NO (0.0080) --
600832 T1 096-GP-068-015-S 15 ND(0.0082) --
600832 T1 096-GP-068-020-S 20 NO (0.0082} --
600832 T1 096-GP-069-001-S 1 NO (0.0082) --
600832 T 1 096-GP-069-005-S 5 NO (0.0082} --

Background Activity-North Areac NA 0.021 NA 

Refer to footnotes at end of table. 

APP _C_RSI_R4_2004_Finai_REV.doc 9/13/04 8:13AM 



Revised Table H2-5c (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 S I t I I r r upp1emen a nves .1ga 1on 
Activity (pCi/g) 

Sample Attributes Tritium 
Sample 

Record Depth 
Number" ERSample ID (ft) Result Error'> 
600832 T1096-GP-069-010-S 10 ND (0.0082) --

. 

600832 T1 096-GP-069-015-S 15 ND (0.0080) --
600832 T1 096-GP-069-020-S 20 ND (0.0080_1_ --
600842 T1 096-GP-070-005-S 5 ND (0.0078) --
600842 T1096-GP-070-01 0-S 10 ND (0.0075) --
600842 T1 096-GP-070-015-S 15 ND (0.0077) --
600842 T1 096-GP-070-020-S 20 ND (0.0074) --
600842 T1 096-GP-071-005-S 5 ND (0.0079) --
600842 T1 096-GP-071-01 0-S 10 ND (0.0077) --
600842 T1 096-GP-071-015-S 15 ND (0.0076) --
600842 T1096-GP-071-020-S 20 ND (0.0077) --
600842 T1096-GP-072-005-S 5 ND (0.0078) --
600842 T1 096-GP-072-01 0-S 10 0.00945 0.00955 
600842 T1 096-GP-072-015-S 15 ND (0.0077) --
600842 T1 096-GP-072-020-S 20 ND (0.0076) --
600843 T1 096-GP-073-001-S 1 ND (0.0084) --
600843 T1 096-GP-073-005-S 5 0.0146 0.0102 
600843 T1 096-GP-073-01 0-S 10 ND (0.0085) --
600843 T1096-GP-073-015-S 15 ND (0.0084) --
600843 T1 096-GP-073-020-S 20 0.01425 0.01085 
600843 T1 096-GP-07 4-001-S 1 0.0123 0.01025 
601096 T1 096-GP-07 4-005 5 ND (0.0104) --
601096 T1 096-GP-07 4-01 0 10 ND (0.0098) --
601096 T1096-GP-074-Q15 15 ND (0.0111) --
601096 T1 096-GP-07 4-020 20 ND (0.0111) --
600845 T1096-GP-075-005-S 5 ND (0.0088) --
600845 T1 096-GP-075-01 0-S 10 ND (0.0084) --
600845 T1 096-GP-075-015-S 15 NO (0.0088) --
600845 T1 096-GP-075-020-S 20 NO (0.0082) . --
600845 T1 096-GP-076-005-S 5 NO (0.0085) --
600845 T1 096-GP-076-01 0-S 10 NO (0.0084) --
600845 T1 096-GP-076-015-S 15 NO {0.0083) --
600845 T1 096-GP-076-020-S 20 0.0134 0.01115 
600845 T1 096-GP-077-005-S 5 NO (0.0086) --
600845 T1096-GP-077-010-S 10 0.0138 0.01035 
600845 T1096-GP-077 -015-S 15 NO (0.0084) --
600845 T1 096-GP-077 -020-S 20 0.0095 0.01015 
600846 T 1 096-GP-078-00 1-S 1 NO (0.Q108) --
600846 T1 096-GP-078-005-S 5 NO (0.0108) --

BackQround Activitv-North Area0 NA 0.021 NA 

Refer to footnotes at end of table. 
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• 

• 

Revised Table H2-5c (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Tritium 

Sample 
Record Depth 

Number" ERSample ID (ft) Result Error!> 
600846 T1096-GP-078-010-S 10 ND (0.0106) --
600846 T1 096-GP-078-015-S 15 ND _{_0.01 08) --
600846 T1 096-GP-078-020-S 20 ND {0.0109) --
600846 T1 096-GP-079-001-S 1 ND (0.0112) --
600846 T 1 096-GP-079-005-S 5 ND10.0110) --
600846 T1 096-GP-079-01 0-S 10 ND (0.0112) --
600846 T1 096-GP-079-015-S 15 ND (0.0110) --
600846 T1 096-GP-079-020-S 20 ND (0.0108) --
600838 T1 096-GP-080-005-S 5 ND (0.0112) --
600838 T1 096-GP-080-01 0-S 10 ND (0.0112) --
600838 T1 096-GP-080-015-S 15 ND (0.0112) --
600838 T1 096-GP-080-020-S 20 ND (0.0114) --
600838 T1 096-GP-081-005-S 5 ND (0.0106) --
600838 T1 096-GP-081-01 0-S 10 ND10.0111) --
600838 T1 096-GP-081-015-S 15 ND (0.0114) --
600838 T1 096-GP-081-020-S 20 ND (0.0109) --
600838 T1 096-GP-082-005-S 5 ND10.0106) --
600838 T1 096-GP-082-01 0-S 10 ND (0.0104) --
600838 T1 096-GP-082-015-S 15 ND (0.0112) --
600838 T1 096-GP-082-020-S 20 ND(0.0116) --
600838 T1 096-GP-083-001-S 1 ND (0.0115) --
600838 T1 096-GP-083-005-S 5 ND (0.0114) --
600838 T1 096-GP-083-010-S 10 ND_10.0112) --
600838 T1 096-GP-083-015-S 15 ND (0.0118) --
600838 . T1 096-GP-083-020-S 20 ND (0.0114) --
600840 T1 096-GP-084-001-S 1 ND _{_0.011 0) --
600840 T1 096-GP-084-005-S 5 ND (0.0112) --
600840 T1096-GP-084-010-S 10 ND10.0114} --
600840 T1 096-GP-084-015-S 15 ND (0.0115) --
600840 T 1 096-G P-084-020-S 20 ND (0.0116) --
600831 T1 096-GP-085-005-SD 5 ND10.0076) --

. 600845 T1 096-GP-086-01 0-SD 10 ND {0.0082) --
600845 T1 096-GP-087 -001-SD 1 ND (0.0082) --
601096 T1 096-GP-088-005 5 ND (0.0089) --
601096 T1 096-GP-089-01 0 10 ND (0.0101) --

Background Activity-North Area0 NA 0.021 NA 

Refer to footnotes at end of table. 
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• 

Revised Table H2-5c (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

3Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
"Tharp February 1999. 

= Error not calculated for non-detect results. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID =Identification. 
NA = Not Applicable. 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SWMU = Solid Waste Management Unit. 
T1 =Technical Area 1 . 
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Revised Table H2-5d 

• SWMU 96, Summary of Radiochemistry Analytical Results, 
98 S I II . . 19 upplementa nvestlgatlon 

Activity (pCVg) 
Sample Attributes Uranium-233/234 

Record Sample Depth 
Number• ERSample ID (ft) Result Error!' 
600829 T1 096-GP-060-005-S 5 1.2 0.164 
600829 T1 096-GP-060-01 0-S 10 0.876 0.128 
600829 T1 096-GP-061-005-S 5 1.09 0.152 
600829 T1 096-GP-061-010-S 10 1.02 0.142 
600829 T1 096-GP-061-015-S 15 1.1 0.151 
600829 T1 096-GP-061-020-S 20 0.871 0.138 
600830 T1 096-GP-062-005-S 5 1.07 0.145 
600830 T1 096-GP-062-01 0-S 10 0.813 0.124 
600830 T1 096-GP-062-015-S 15 0.824 0.13 
600830 T1 096-GP-062-020-S 20 1.03 0.143 
600830 T1 096-GP-063-001-S 1 0.81 0.124 
600830 T1 096-GP-063-005-S 5 0.946 0.142 
600830 T1 096-GP-063-01 0-S 10 0.897 0.133 
600830 T1 096-GP-063-015-S 15 1.06 0.15 
600830 T1 096-GP-063-020-S 20 0.875 0.126 
600830 T1 096-GP-064-001-S 1 0.819 0.125 
600830 T1 096-GP-064-005-S 5 1.06 0.146 
600830 T1 096-GP-064-01 0-S 10 0.944 0.139 
600830 T1 096-GP-064-015-S 15 0.847 0.127 
600830 T1 096-GP-064-020-S 20 0.926 0.139 
600831 T1 096-GP-065-005-S 5 0.861 0.161 
600831 T1 096-GP-065-01 0-S 10 0.998 0.17 
600831 T1 096-GP-065-015-S 15 0.81 0.142 
600831 T1 096-GP-065-020-S 20 0.968 0.149 
600831 T1 096-GP-066-005-S 5 0.866 0.147 
600831 T1 096-GP-066-01 0-S 10 1.13 0.17 
600831 T1 096-GP-066-015-S 15 0.89 0.154 
600831 T1 096-GP-066-020-S 20 0.724 0.132 
600831 T1 096-GP-067-005-S 5 1.07 0.193 
600831 T1096-GP-067-010-S 10 1.02 0.173 
600831 T1096-GP-067-015-S 15 1.31 0.22 
600831 T1 096-GP-067 -020-S 20 0.774 0.139 
600831 T1096-GP-085-005-SD 5 0.587 0.127 
600832 T1 096-GP-068-001-S 1 0.582 0.121 
600832 T1 096-GP-068-005-S 5 1.34 0.21 
600832 T1 096-GP-068-01 0-S 10 1.02 0.181 
600832 T1 096-GP-068-015-S 15 0.904 0.134 
600832 T1 096-GP-068-020-S 20 0.697 0.109 
600832 T1 096-GP-069-001-S 1 0.621 0.129 
600832 T1 096-GP-069-005-S 5 0.962 0.162 

Background Activity-North Areac NA 1.6 NA 

Refer to footnotes at end of table. 
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• 
Revised Table H2-5d (Continued) 

SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 S I II . . upplementa nvestlgatlon 

Activity (pCi/g) 
Sampje Attributes Uranium-233/234 

Record Sample Depth 
Number" ERSamole ID (ft) Result Errorh 
600832 T1 096-GP-069-01 0-S 10 1.14 0.205 
600832 T1 096-GP-069-015-S 15 0.861 0.166 
600832 T1 096-GP-069-020-S 20 0.959 0.169 
600842 T1 096-GP-070-005-S 5 0.937 0.148 
600842 T1096-GP-070-010-S 10 0.846 0.143 
600842 T1 096-GP-070-015-S 15 0.732 0.137 
600842 T1 096-GP-070-020-S 20 0.782 0.143 
600842 T1 096-GP-071-005-S 5 1.24 0.199 
600842 T1096-GP-071-01 0-S 10 0.809 0.152 
600842 T1 096-GP-071-015-S 15 0.796 0.143 
600842 T1 096-GP-071-020-S 20 1.09 0.192 
600842 T1 096-GP-072-005-S 5 0.755 0.135 
600842 T1 096-GP-072-01 0-S 10 0.68 0.127 
600842 T1096-GP-072-015-S 15 0.778 0.143 
600842 T1 096-GP-072-020-S 20 0.751 0.124 
600843 T1 096-GP-073-001-S 1 0.581 0.146 
600843 T1 096-GP-073-005-S 5 1.05 0.226 
600843 T1 096-GP-073-01 0-S 10 0.839 0.18 
600843 T1 096-GP-073-015-S 15 0.885 0.227 
600843 T1 096-GP-073-020-S 20 0.834 0.182 
600843 T1 096-GP-07 4-001-S 1 0.648 0.185 
600845 T1 096-GP-075-005-S 5 1.11 0.226 
600845 T1096-GP-075-010-S 10 0.916 0.213 
600845 T1 096-GP-075-015-S 15 0.819 0.175 
600845 T1 096-GP-075-020-S 20 0.986 0.197 
600845 T1 096-GP-076-005-S 5 1.05 0.216 
600845 T1 096-GP-076-0 1 0-S 10 0.761 0.177 
600845 T1 096-GP-076-015-S 15 0.995 0.19 
600845 T1 096-GP-076-020-S 20 0.868 0.193 
600845 T1 096-GP-077 -005-S 5 1.14 0.191 
600845 T1 096-GP-077 -01 0-S 10 0.765 0.202 
600845 T1096-GP-077-015-S 15 0.622 0.157 
600845 T1 096-GP-077-020-S 20 0.855 0.362 
600845 T1096-GP-086-010-SD 10 0.766 0.155 
600845 T1 096-GP-087 -001-SD 1 0.764 0.173 
600846 T1 096-GP-078-001-S 1 0.915 0.12 
600846 T1096-GP-079-001-S 1 0.913 0.138 
600846 T1 096-GP-078-005-S 5 0.76 0.111 
600846 T1 096-GP-078-01 0-S 10 0.678 0.106 
600846 T1 096-GP-078-015-S 15 0.857 0.116 

Background Activity-North Areac NA 1.6 NA 

Refer to footnotes at end of table. 
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• 
Revised Table H2-5d (Continued) 

SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Uranium-233/234 

Sample 
Record Depth 

Number• ERSample ID (ft) Result Errorb 
600846 T1 096-GP-078-020-S 20 0.701 0.101 
600846 T1 096-GP-079-005-S 5 0.912 0.146 
600846 T1 096-GP-079-01 0-S 10 0.743 0.103 
600846 T1 096-GP-079-015-S 15 0.713 0.105 
600846 T1 096-GP-079-020-S 20 0.809 0.111 
600838 T1 096-GP-080-005-S 5 1.17 0.191 
600838 T1 096-GP-080-0 1 0-S 10 0.998 0.169 
600838 T1096-GP-080-015-S 15 0.787 0.139 
600838 T1 096-GP-080-020-S 20 0.901 0.159 
600838 T1 096-GP-081-005-S 5 1.08 0.175 
600838 T1 096-GP-081-010-S 10 0.902 0.156 
600838 T1 096-GP-081-015-S 15 0.793 0.144 
600838 T1 096-GP-081-020-S 20 0.726 0.133 
600838 T1 096-GP-082-005-S 5 0.99 0.177 
600838 T1 096-GP-082-01 0-S 10 0.886 0.156 
600838 T1 096-GP-082-015-S 15 0.909 0.212 
600838 T 1 096-GP-082-020-S 20 0.766 0.145 
600838 T1 096-GP-083-001-S 1 0.793 0.146 
600838 T1 096-GP-083-005-S 5 1.09 0.194 
600838 T1 096-GP-083-01 0-S 10 1.02 0.181 
600838 T1 096-GP-083-015-S 15 0.877 0.168 
600838 T1 096-GP-083-020-S 20 0.646 0.128 
600840 T1 096-GP-084-001-S 1 0.788 0.115 
600840 T1 096-GP-084-005-S 5 1.03 0.135 
600840 T1 096-GP-084-01 0-S 10 0.923 0.132 
600840 T1 096-GP-084-015-S 15 0.9 0.14 
600840 T1 096-GP-084-020-S 20 0.723 0.162 
601096 T1096-GP-074-005 5 0.855 0.14 
601096 T1096-GP-074-010 10 0.983 0.149 
601096 T1096-GP-074-015 15 0.694 0.124 
601096 T1 096-GP-07 4-020 20 0.773 0.12 
601096 T1 096-GP-088-005 5 0.793 0.126 
601096 T1 096-GP-089-01 0 10 1.18 0.182 
600831 T1 096-EB-006-000-W 0 0.151 0.0681 
600838 T1 096-EB-009-000-W 0 0.0648 0.0755 

Backoround Activitv-North Areac . NA 1.6 NA 

Refer to footnotes at end of table. 
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Revised Table H2-5d (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997; background value provided is for Uranium-234. 
EB = Equipment Blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
NA = Not Applicable. 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SD = Sample Duplicate. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample. 
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Revised Table H2-5e 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplementallnvesti ation 
Activity (pCi/g) 

Sample Attributes Uranium-235 
Record Sample Depth 

Number" ERSample ID (ft) Result Error> 
600829 T1096-GP-060-005-S 5 0.0431 J 0.0228 
600829 T1 096-GP-060-01 0-S 10 0.0578 J 0.0253 
600829 T1 096-GP-061-005-S 5 0.0599 J 0.0269 
600829 T1 096-GP-061-01 0-S 10 0.0458 0.0228 
600829 T1 096-GP-061-015-S 15 0.0507 J 0.0238 
600829 T1096-GP-061-020-S 20 0.0513 0.0284 
600830 T1096-GP-062-005-S 5 0.0473 0.023 
600830 T1096-GP-062-010-S 10 0.0458 J 0.0233 
600830 T1 096-GP-062-015-S 15 0.0535 J 0.0287 
600830 T1 096-GP-062-020-S 20 0.0494 0.0232 
600830 T1 096-GP-063-001-S 1 0.0495 J 0.0246 
600830 T1 096-GP-063-005-S 5 0.026 0.0203 
600830 T1 096-GP-063-01 0-S 10 0.0397 J 0.0227 
600830 T1 096-GP-063-015-S 15 0.041 J 0.0245 
600830 T1096-GP-063-020-S 20 0.0394 J 0.0209 
600830 T1 096-GP-064-001-S 1 0.0407 J 0.0233 
600830 T1 096-GP-064-005-S 5 0.0365 J 0.0208 
600830 T1096-GP-064-01 0-S 10 0.0214 J 0.023 . 
600830 T1 096-GP-064-015-S 15 0.0463 J 0.0237 
600830 T1 096-GP-064-020-S 20 0.0466 J 0.0258 
600831 T1 096-GP-065-005-S 5 0.0368 0.031 
600831 T1 096-GP-065-01 0-S 10 0.0268 0.0247 
600831 T1 096-GP-065-015-S 15 0.0503 0.0329 
600831 T1 096-GP-065-020-S 20 0.0578 0.0288 
600831 T1 096-GP-066-005-S 5 0.0365 0.0267 
600831 T1096-GP-066-010-S 10 0.0351 0.0241 
600831 T1 096-GP-066-015-S 15 0.0657 0.0349 
600831 T1 096-GP-066-020-S 20 0.0452 0.0277 
600831 T1 096-GP-067 -005-S 5 0.0688 0.043 
600831 T1 096-GP-067-010-S 10 0.0543 0.0338 
600831 T1 096-GP-067-015-S 15 0.0505 0.0369 
600831 T1 096-GP-067 -020-S 20 0.0352 0.0255 
600831 T1 096-GP-085-005-SD 5 0.0172 0.0237 
600832 T1 096-GP-068-001-S 1 0.0493 0.0341 
600832 T1 096-GP-068-005-S 5 0.0425 0.033 
600832 T1 096-GP-068-01 0-S 10 0.0817 0.0421 
600832 T1096-GP-068-015-S 15 0.0584 0.0287 
600832 T1 096-GP-068-020-S 20 0.0609 0.0262 
600832 T1 096-GP-069-001-S 1 0.0627 0.0355 
600832 T1 096-GP-069-005-S 5 0.0458 0.0299 

Backqround Activity-North Area0 NA 0.18 NA 

Refer to footnotes at end of table. 
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Revised Table H2-5e (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental lnvesti ation 
Activity (pCi/g) 

Sample Attributes Uranium-235 
Record Sample Depth 

Number" ER Sample ID (ft) Result Error> 
600832 T1 096-GP-069-01 0-S 10 0.0388 0.0355 
600832 T1 096-GP-069-015-S 15 0.0351 0.0293 
600832 T1 096-GP-069-020-S 20 0.0449 0.0307 
600842 T 1 096-GP-070-005-S 5 0.0488 0.0279 
600842 T1 096-GP-070-01 0-S 10 0.0535 J 0.0291 
600842 T1 096-GP-070-015-S 15 0.0606 J 0.033 
600842 T 1 096-GP-070-020-S 20 0.0477 J 0.0311 
600842 T1 096-GP-071-005-S 5 0.0456 J 0.0313 
600842 T1096-GP-071-010-S 10 NO (0.0165) --
600842 T1 096-GP-071-015-S 15 0.0385 J 0.026 
600842 T1096-GP-071-020-S 20 0.107 0.0512 
600842 T1 096-GP-072-005-S 5 0.0366 J 0.0247 
600842 T1 096-GP-072-01 0-S 10 0.0475 J 0.0293 
600842 T1 096-GP-072-015-S 15 0.0874 0.0417 
600842 T1 096-GP-072-020-S 20 0.0582 0.0291 
600843 T1096-GP-073-001-S 1 0.0213 J 0.0247 
600843 T1 096-GP-073-005-S 5 0.0969 J 0.0602 
600843 T1 096-GP-073-01 0-S 10 0.0379 J 0.0348 
600843 T1 096-GP-073-015-S 15 0.0334 J 0.0443 
600843 T1 096-GP-073-020-S 20 0.0424 O.Q35 
600843 T1096-GP-074-001-S 1 0.0712 J 0.0546 
600845 T1096-GP-075-005-S 5 0.0831 J 0.0544 
600845 T1 096-GP-075-01 0-S 10 0.0299 J 0.0355 
600845 T1096-GP-075-015-S 15 0.0469 J 0.0359 
600845 T1 096-GP-075-020-S 20 0.0162 J 0.0286 
600845 T1 096-GP-076-005-S 5 0.0696 J 0.051 
600845 T1 096-GP-076-01 0-S 10 0.0253 J 0.0434 
600845 T1 096-GP-076-015-S 15 0.0388 J 0.0325 
600845 T1 096-GP-076-020-S 20 0.0307 J 0.041 
600845 T1 096-GP-077-005-S 5 0.0769 0.0411 
600845 T1 096-GP-077 -01 0-S 10 0.0101 0.0202 
600845 T1 096-GP-077 -015-S 15 0.03 J 0.0355 
600845 T1 096-GP-077-020-S 20 0.0431 J 0.0894 
600845 T1 096-GP-086-01 0-SD 10 0.0449 J 0.0321 
600845 T1 096-GP-087 -001-SD 1 0.0354 J 0.0365 
600846 T1 096-GP-078-001-S 1 0.0468 0.0199 
600846 T1 096-GP-079-001-S 1 0.0884 0.0354 
600846 T1 096-GP-078-005-S 5 0.0524 0.025 
600846 T1 096-GP-078-01 0-S 10 0.0581 0.0294 
600846 T1 096-GP-078-015-S 15 0.0987 0.0303 

Background Activity-North Area0 NA 0.18 NA 

Refer to footnotes at end of table. 
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Revised Table H2-5e (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Uranium-235 

Record Sample Depth 
Number" ER Sample ID (ft) Result Error!' 
600846 T1 096-GP-078-020-S 20 0.0435 0.0218 
600846 T1 096-GP-079-005-S 5 0.0448 0.0287 
600846 T1 096-GP-079-01 0-S 10 0.0327 0.018 
600846 T1 096-GP-079-015-S 15 0.0421 0.0207 
600846 T1 096-GP-079-020-S 20 0.0414 0.0185 
600838 T1 096-GP-080-005-S 5 0.0397 0.0283 
600838 T1096-GP-080-010-S 10 0.0644 0.0335 
600838 T1 096-GP-080-015-S 15 0.0163 0.0174 
600838 T1 096-GP-080-020-S . 20 0.0319 0.0245 
600838 T1 096-GP-081-005-S 5 0.0521 0.0295 
600838 T1 096-GP-081-01 0-S 10 0.0335 0.0248 
600838 T1096-GP-081-015-S 15 0.0526 0.0304 
600838 T1 096-GP-081-020-S 20 0.0352 0.0238 
600838 T1096-GP-082-005-S 5 0.0359 0.0266 
600838 T1096-GP-082-01 0-S 10 0.0658 0.0343 
600838 T1 096-GP-082-015-S 15 0.0302 0.0336 
600838 T1 096-GP-082-020-S 20 0.0431 0.0284 
600838 T1 096-GP-083-001-S 1 0.0253 0.0208 
600838 T1 096-GP-083-005-S 5 0.049 0.0324 
600838 T1 096-GP-083-01 0-S 10 0.0416 0.0289 
600838 T1 096-GP-083-015-S 15 0.0716 0.0392 
600838 T1 096-G P-083-020-S 20 0.0347 0.0249 
600840 T1 096-GP-084-001-S 1 0.0775 0.0283 
600840 T1096-GP-084-005-S 5 0.0698 0.0248 
600840 T1096-GP-084-010-S 10 0.0381 J 0.02 
600840 T1096-GP-084-015-S 15 0.103 0.0372 
600840 T1 096-GP-084-020-S 20 0.0826 J 0.0483 
601096 T1 096-GP-07 4-005 5 0.0395 J 0.0241 
601096 T1 096-GP-074-010 10 0.0324 J 0.0223 
601096 T1 096-GP-074-015 15 0.0378 J 0.0242 
601096 T1 096-GP-074-020 20 0.0406 J 0.0233 
601096 T1 096-GP-088-005 5 0.049 J 0.025 
601096 T1096-GP-089-010 10 0.0584 J 0.0308 
600831 T1096-EB-006-000-W 0 0.0309 0.0317 
600849 T1 096-EB-007 -000-W 0 0.0495 0.032 

BackQround Activitv-North Areac NA 0.18 NA 

Refer to footnotes at end of table. 
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Revised Table H2-5e (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997. 

= Error not calculated for non-detect results. 
EB = Equipment Blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
ID = Identification. 
J = Estimated value. 
NA = Not Applicable 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SO = Sample Duplicate. 
SWMU = Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample. 
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Revised Table H2-5f 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sample Attributes Uranium-238 

Record Sample Depth 
Number" ERSample ID (ft) Result 
600829 T1 096-GP-060-005-S 5 1.07 J 
600829 T1096-GP-060-010-S 10 0.787 J 
600829 T1096-GP-061-005-S 5 0.895 J 
600829 T1096-GP-061-010-S 10 0.875 
600829 T1 096-GP-061-015-S 15 0.837 J 
600829 T1096-GP-061-020-S 20 0.894 
600830 T1 096-GP-062-005-S 5 1.11 
600830 T1 096-GP-062-01 0-S 10 0.788 
600830 T1 096-GP-062-015-S 15 0.763 
600830 T1 096-GP-062-020-S 20 0.721 
600830 T1096-GP-063-001-S 1 0.679 
600830 T1096-GP-063-005-S 5 1 
600830 T1096-GP-063-010-S 10 0.807 
600830 T1 096-GP-063-015-S 15 1.04 
600830 T1 096-GP-063-020-S 20 0.77 
600830 T1 096-GP-064-001-S 1 0.74 
600830 T1 096-GP-064-005-S 5 1.05 
600830 T1 096-GP-064-01 0-S 10 0.873 
600830 T1 096-GP-064-015-S 15 0.637 
600830 T1 096-GP-064-020-S 20 1.02 
600831 T1 096-GP-065-005-S 5 0.77 
600831 T1 096-GP-065-01 0-S 10 1 
600831 T1 096-GP-065-015-S 15 0.8 
600831 T1 096-GP-065-020-S 20 0.878 
600831 T 1 096-GP-066-005-S 5 0.808 
600831 T1 096-GP-066-01 0-S 10 0.903 
600831 T1 096-GP-066-015-S 15 0.797 
600831 T1 096-GP-066-020-S 20 0.654 
600831 T1 096-GP-067 -005-S 5 0.873 
600831 T1 096-GP-067 -01 0-S 10 0.786 
600831 T1096-GP-067-015-S 15 1.01 
600831 T1 096-GP-067 -020-S 20 0.64 
600831 T1 096-GP-085-005-SD 5 0.777 
600832 T1 096-GP-068-001-S 1 0.549 
600832 T1 096-GP-068-005-S 5 1.09 
600832 T1 096-GP-068-01 0-S 10 1.12 
600832 T1 096-GP-068-015-S 15 0.751 
600832 T1 096-GP-068-020-S 20 0.641 
600832 T1 096-GP-069-001-S 1 0.563 
600832 T1 096-GP-069-005-S 5 0.948 

Background Activity-_North Areac NA 1.3 

Refer to footnotes at end of table. 
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Revised Table H2-5f (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sam ole Attributes Uranium-238 

Record Sample Depth 
Number" ERSamole ID (ft) Result 
600832 T1 096-GP-069-01 0-S 10 1.14 
600832 T1 096-GP-069-015-S · . 15 0.834 
600832 T1 096-GP-069-020-S 20 1 
600842 T1 096-GP-070-005-S 5 . 0.836 
600842 T1 096-GP-070-01 0-S 10 0.863 
600842 T1 096-GP-070-015-S 15 0.9 
600842 T 1 096-GP-070-020-S 20 0.745 
600842 T1096-GP-071-005-S 5 1.07 
600842 T1 096-GP-071-01 0-S 10 0.734 
600842 T1 096-GP-071-015-S 15 0.914 
600842 T1096-GP-071-020-S 20 1.04 
600842 T1 096-GP-072-005-S 5 0.721 
600842 T1 096-GP-072-01 0-S 10 0.702 
600842 T1 096-GP-072-015-S 15 0.825 
600842 T1 096-GP-072-020-S 20 0.711 
600843 T1096-GP-073-001-S 1 0.524 J 
600843 T1 096-GP-073-005-S 5 0.941 J 
600843 T1 096-GP-073-01 0-S 10 0.825 J 
600843 T1 096-GP-073-015-S 15 0.776 J 
600843 T1 096-GP-073-020-S 20 0.794 
600843 T1096-GP-074-001-S 1 0.827 J 
600845 T1 096-GP-075-005-S 5 1.18 J 
600845 T1096-GP-075-010-S 10 0.729 J 
600845 T1 096-GP-075-015-S 15 0.819 J 
600845 T1 096-GP-075-020-S 20 0.778J 
600845 T1 096-GP-076-005-S 5 0.958 J 
600845 T1 096-GP-076-01 0-S 10 0.856 J 
600845 T1 096-GP-076-015-S 15 0.709 J 
600845 T1 096-GP-076-020-S 20 0.987 J 
600845 T1 096-GP-077 -005-S 5 0.952 
600845 T1 096-GP-077 -01 0-S 10 0.891 J 
600845 T1 096-GP-077 -015-S 15 0.645 J 
600845 T1 096-GP-077 -020-S 20 0.882 J 
600845 T1 096-GP-086-01 0-SD 10 0.76 
600845 T1096-GP-087 -001-SD 1 0.768 J 
600846 T1096-GP-078-001-S 1 0.846 
600846 T1 096-GP-079-001-S 1 0.704 
600846 T1 096-GP-078-005-S 5 0.728 
600846 T1 096-GP-078-01 0-S 10 0.675 
600846 T1 096-GP-078-015-S 15 0.783 

Background Activity-North Area0 NA 1.3 

Refer to footnotes at end of table. 
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Revised Table H2-5f (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCUg) 
Sample Attributes Uranium-238 

Record Sample Depth 
Number" ERSample ID (ft) Result 
600846 T1 096-GP-078-020-S 20 0.719 
600846 T 1 096-GP-079-005-S 5 0.789 
600846 T1 096-GP-079-01 0-S 10 0.609 
600846 T1 096-GP-079-015-S 15 0.74 
600846 T1 096-GP-079-020-S 20 0.777 
600838 T1 096-GP-080-005-S 5 1.22 
600838 T1096-GP-080-010-S 10 1.01 
600838 T1 096-GP-080-0 15-S 15 0.784 
600838 T1 096-GP-080-020-S 20 0.768 
600838 T1 096-GP-081-005-S 5 1.03 
600838 T1 096-GP-081-01 0-S 10 0.729 
600838 T1096-GP-081-015-S 15 0.833 
600838 T1 096-GP-081-020-S 20 0.616 
600838 T1 096-GP-082-005-S 1 0.774 
600838 T1 096-GP-082-01 0-S 10 0.891 
600838 T1096-GP-082-015-S 15 .0.968 
600838 T1 096-GP-082-020-S 20 0.778 
600838 T1 096-GP-083-001-S 1 0.717 
600838 T1 096-GP-083-005-S 5 0.987 
600838 T1 096-GP-083-01 0-S 10 0.946 
600838 T1 096-GP-083-015-S 15 0.881 
600838 T1 096-GP-083-020-S 20 0.636 
600840 T1 096-GP-084-001-S 1 0.62 
600840 T1 096-GP-084-005-S 2 0.906 
600840 T1 096-GP-084-01 0-S 10 0.799 
600840 T1 096-GP-084-015-S 15 0.856 
600840 T1 096-GP-084-020-S 20 0.655 
601096 T1096-GP-074-005 5 0.715 
601096 T1096-GP-074-010 10 0.886 
601096 T1096-GP-074-015 15 0.758 
601096 T1 096-GP-07 4-020 20 0.726 
601096 T1 096-GP-088-005 5 0.752 
601096 T1 096-GP-089-01 0 10 0.907 
600831 T1 096-EB-006-000-W 0 0.024 
600840 T1 096-EB-01 0-000-W 0 0.0274 

BackQround Activity-North Area0 NA 1.3 

Refer to footnotes at end of table. 

APP _ C _RSI_R4_2004_Final_ REV.doc 

Error!> 
0.103 
0.131 
0.0887 
0.108 
0.108 
0.197 
0.17 

0.139 
0.143 
0.169 
0.135 
0.149 
0.119 
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Revised Table H2-5f (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997. 
EB = Equipment Blank. 
ER =Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
10 = Identification. 
~ = Estimated value. 
NA = Not Applicable. 
pCi/g = Picocuries per gram. 
S = Soil Sample. 
SO = Sample Duplicate. 
SWMU = Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample. 
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• 
Revised Table 1-4 

SWMU 187, Summary of Radiochemistry Analytical Results, 
2002 Supplemental Investigation 

Sample Attributes Activity (pCi/q) 
Sample Plutonium-238 Plutonium-239/240 

Record Depth 
Number" ERSample ID (ft) Result 
605534 T1187 -BH-088-07 -S 7 -0.00381 u 
605534 T1187-BH-089-07-DUP 7 -0.00164 u 
605534 T1187 -BH-089-07 -S 7 0.00155 u 
605534 T1187 -BH-090-04-S 4 NR 
605534 T1187-BH-091-04-S 4 NR 
605534 T1187-BH-092-07-S 7 -0.00201 u 
605534 T1187 -BH-093-07 -S 7 0.00178 u 
605534 T1187-BH-098-05-S 5 NR · 
605534 T 1187-8 H-099-05-S 5 NR 
605535 T1187 -BH-094-07 -S 7 0.00352 u 
605535 T1187-BH-102-11-S 11 NR 
605535 T1187-BH-103-11-S 11 NR 

Background Activity-North Areac NA NA 

3 Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
CTharp February 1999. 
BH = Borehole. 

Err orb Result Errorb 
0.00747 0.0019 u 0.0112 
0.00849 -0.00164 u 0.00717 

0.01 -0.00154 u 0.00524 
-- NR --
-- NR --

0.0104 -0.00201 u 0.00681 
0.0144 -0.00889 u 0.0126 

-- NR --
-- NR --

0.00489 -0.00528 u 0.00599 
-- NR --
-- NR -

NA NA NA 

u = Analyte not detected. 

• 
Activity (pCi/L) 

Tritium 

Result Error" 
NR --
NR --
NR --

57.1 u 121 
173U 132 

NR --
NR --

85.1 u 122 
57.4 u 122 
88.4 u 118 

.29.5 u 114 
146 u 120 
420 NA 

DUP = Duplicate. = Error not calculated for nondetected results. 
ER =Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
NA = Not Applicable. 
NR =Not Reported. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocuries per liter. 
S = Soil Sample. 

· SWMU = Solid Waste Management Unit. 
T1 =Technical Area 1: 
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Table A1 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

• Summary of Confirmatory Soil Sampling Detected SVOC Analytical Results, March/April 1993 

Sample Attributes SVOCs (EPA Method 8270) (mg/kg) 

Record Sample ID Sample bis(2-Ethylhexyl)phthalate 
Number" Depth 

(ftt 

Unknown ER9200 4708-1 7.5 0.066 J (0.330) 

= Analysis request/chain-of-custody record numbers are not provided in the data package submitted to the Environmental 
Restoration Records Center. 

• = End depths are provided. 
EPA = (US) Environmental Protection Agency. 
ft = foot (feet). 
ID = Identification. 
J = Ana lyle present at level less than detection limit. 
mg/kg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound . 

• 

1 
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TableA2 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of SVOC Analytical Method Detection Limits, March/Apri11993 

Analyte Method Detection Limit (mQ/kQ) 
1 ,2,4-T richlorobenzene 0.330 
1 ,2-Dichlorobenzene 0.330 
1 ,3-Dichlorobenzene 0.330 
1 A-Dichlorobenzene 0.330 
2,4,5-T richlorophenol 0.330 
2,4,6-Trichlorophenol 0.330 
2,4-Dichlorophenol 0.330 
2,4-Dimethylphenol 0.330 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene 0.330 
2,6-Dinitrotoluene 0.330 
2-Chloronaphthalene 0.330 
2-Chlorophenol 0.330 
2-MethylnaRhthalene 0.330 
2-Methylphenol 0.330 
2-Nitroaniline 1.67 
2-Nitrophenol 0.330 
3,3'-Dichlorobenzidine 0.670 
3-Nitroaniline 1.67 
4,6-Dinitro-2-meth}/lphenol 1.67 
4-Bromo!l_henyl phenyl ether 0.330 
4-Chloro-3-methylphenol 0.330 
4-Chloroaniline 0.330 
4-Chloroj:>henyl p_henyl ether 0.330 
4-Methyi!Jhenol 0.330 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene 0.330 
Acenaphthylene 0.330 
Anthracene 0.330 
Benzidine 2.66 
Benzo a)anthracene 0.330 
Benzo a)pyrene 0.330 
Benzo b)fluoranthene 0.330 
Benzo ighi)perylene 0.330 
Benzo k)fluoranthene 0.330 
Benzoic acid 1.67 
Benzyl alcohol 0.330 
BuM benzyl phthalate 0.330 
Cllrysene 0.330 
Di-n-butyl phthalate 0.330 
Di-n-octyl phthalate 0.330 
Dibenz[a,h]anthracene 0.330 
Dibenzofuran 0.330 
Diethyl phthalate 0.330 
Dimethyl phthalate 0.330 
Fluoranthene 0.330 
Fluorene 0.330 
Hexachlorobenzene 0.330 
Hexachlorobutadiene 0.330 

2 
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Table A2 (concluded) 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of SVOC Analytical Method Detection Limits, March 1993 
. 

Analyte Method Detection Limit (mg/kg) 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1,2,3-c,d)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol . 

Phenanthrene 
Phenol 
Pyrene 
bis 2-Chloroethoxy)methane 
bis 2-Chloroethyl)ether 
bis 2-Ethylhexyl)phthalate 
bis 2-Chloroisopropyl) ether 
n-Nitrosodiphenylamine 
n-Nitroso di n-propylamine 

SVOC = Semivolatile organic compound. 
mg/kg = Milligram(s) per kilogram. 

3 

0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
1.67 

0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 
0.330 



Table A3 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of Confirmatory Soil Sampling Metals Analytical Results, March/Apri11993 

Sample Attributes Metals (EPA Method 6010/7060/7061/7741) (mg/kg) 
Record Sample ID Sample Arsenic Barium Cadmium Chromium Lead Selenium Silver 
Number. Depth(tt)• 

Unknown ER9200 4290-1 8 3.6 120 ND 0.28) 4.0 4.0 ND (0.11) ND 0.56 
Unknown ER9200 4693-1 6 3.2 194 ND 0.27) 7.5 5.3 0.11 ND 0.55 
Unknown ER9200 4695-1 6 6. 591 ND 0.28) 9.9 6.2 0.14 ND 0.56 
Unknown ER9200 4697-1 6 3.4 244 0.34 6.4 5.1 NO 0.11) ND 0.55 
Unknown ER9200 4699-1 6.5 5. 191 NO (0.29) 8.3 5.1 ND 0.12 ND 0.58 
Unknown ER9200 4701-1 6.5 3.6 130 ND (0.27) 5.8 4.3 ND 0.11 ND 0.54 
Unknown ER9200 4 703-1 7 4.~ 34S 0.30 7.6 11 ND 0.11 ND 0.57 
Unknown ER9200 4705-1 7.5 4.3 29E ND (0.2/ll_ 7.0 6.0 ND 0.11 NO 0.56) 
Unknown ER9200 4 706-1 7.5 4.2 93.6 ND (0.50) 4.3 5.6 NO 1.0 0.76 
Unknown ER9200 4 708-1 7.5 4.E 261 0.31 7.7 6.9 0.11 ND 0.53 
Unknown ER9200 4712-1 6 4.2 2TI 0.40 1~ 9.2 0.13 ND 0.57 
Unknown ER9200 4715-1 6 4.~ 2n 0.53 14 11 0.14 NO 0.60 
Unknown ER9200 4717-1 6 4. 421 ND 0.28) 5.0 5.0 ND (0.11) ND 0.56 
Unknown ER9200 4719-1 6 2.4 22~ NO 0.29) 7.7 8.2 NO (0.12 NO 0.58 
Unknown ER9200 4 720-1 6 1.1 126 NO 0.26) 3.3 5.5 ND (0.11 ND (0.52 

Background concentration-North Area< 4.4 200 0.9 12.8 11.2 <1 <1 

= Analysis request/chain-of-custody record numbers are not provided in the data package submitted to the Environmental Restoration Records Center. 
• = End depths are provided. 

=Dinwiddie September 1997. 
bold = Value exceeds the approved background concentration. 
EPA =(US) Environmental Protection Agency. 
ft = foot (feet). 
ID = Identification. 
ND = Not Detected, method detection limits provided parenthetically. 
mg/kg = Milligram(s) per kilogram. 

Jl.l'l' _A _RSI_R4 _1004 _Fi,..t_ REV_doc: 
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TableA4 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of Metals/lnorganics Analytical Method Detection Limits, March/April 1993 

mg/kg 
mg/L 

Analyte 
Arsenic 
Barium 
Cadmium 
Chromium 
Cyanide, Total (mg/L) 
Lead 
Mercury 
Selenium 
Silver 

= Milligram(s) per kilogram. 
= Milligram(s) per liter. 

Method Detection Limit (mg/kg) 
1.0-1.2 
1.1 - 1.2 

0.26-0.50 
1.1 -1.2 

0.10 
2.1-2.4 

0.042- 0.050 
0.10-1.0 
0.52-0.60 
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Table AS 
Storm Drain/Sanitary Sewer Cross-Connect Elimination 

Summary of PCB Analytical Method Detection Limits, March/April 1993 

f!Q/kg 
PCB 

Analyte 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

= Microgram(s) per kilogram. 
= Polychlorinated biphenyl. 

Method Detection Limit (uq/kg) 
33-80 
33-80 
33-80 
33-80 
33-80 
33-80 
33-80 
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Revised Table H3-5 . 

• 
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• 
Revised Table H3-5 

SWMU 96, Summary of Radiochemistry Analytical Results, 
2002 Supplemental Investigation 

• 
Sample Attributes ActivityJpCiLg}_ 

Sample Plutonium-238 Plutonium-239/240 
Record Depth 

Number• ER Sample ID (ft) Result Errorb Result Errorb 
605198 T1096-SD-036 1 0.00122 u 0.00535 0.00488 u 0.00678 
605198 T1 096-SD-037 1 0.00774 u 0.00719 ou 0.00715 
605533 T1 096-GP-090-09-DUP 9 ou 0.00473 -0.00171 u 0.0058 
605533 T1 096-GP-090-09-S 9 -0.00151 u 0.00661 0.00301 u 0.00724 
605533 T1 096-GP-091-09-S 9 -0.00174 u 0.00589 0.00173 u 0.00589 
605533 T1 096-G P-092-06-S 6 ou 0.00552 -0.00598 u 0.0103 
605533 T1 096-GP-093-06-S 6 -0.00397 u 0.00675 0.00199 u 0.00674 
605533 T1 096-GP-094-05-S 5 0.00723 u 0.00712 -0.00542 u 0.00939 
605533 T1 096-GP-095-05-S 5 -0.00356 u 0.00604 0.0124 u 0.0144 
605537 T1 BSI-PGS-001-00-S 1 -0.00153 u 0.003 -0.00764 u 0.00796 
605537 T1 BSI-PGS-002-00-S 1 -0.0029 U/0.00476 0.00569 0.00724 U/0.0412 0.0124 
605537 T1 BSI-PGS-003-00-S 1 0.00144 u 0.00487 0.00574 u 0.0143 
605537 T1 BSI-PGS-004-00-S 1 -0.0061 u 0.00601 -0.00914 u 0.0153 
605537 T1 BSI-PGS-005-00-S 1 -0.00296 u 0.0071 -0.00591 u 0.01 
605537 T1 BSI-PGS-006-00-S 1 -0.00137 u 0.00464 0.00683 u 0.00806 
605537 T1 BSI-PGS-007-00-S 1 0.00166 u 0.00326 0.00332 u 0.00462 
605537 T1 BSI-PGS-008-00-S 1 0.00292 u 0.00573 -1.39E-11 U 0.0107 
605537 T1 BSI-PGS-009-00-S 1 0.00549 u 0.00852 0.0137 u 0.0108 
605537 T1 BSI-PG8-01 D-OD-S 1 -0.00713 u 0.0101 0.00142 u 0.00739 
605537 T1 BSI-PGS-011-00-S 1 -0.00282 u 0.0135 0.00563 u 0.0103 
605537 T1 BSI-PGS-012-00-S 1 0.00139 u 0.00982 0.00139 u 0.0156 
605537 T1 BSI-PGS-013-00-S 1 -0.00271 u 0.00531 0.00811 u 0.0119 
605537 T1 BSI-PGS-014-00-S 1 ou 0.00569 -0.0029 u 0.0106 
605537 T1 BSI-PGS-015-00-S 1 0.00401 u 0.00695 0.00401 u 0.00946 
605537 T1 BSI-PGS-016-00-S 1 ou 0.00408 -0.00294 u 0.0108 
605537 T1 BSI-PGS-017 -00-S 1 -0.00299 u 0.00508 0.00299 u 0.0117 

Background Activity:-N_orth Area NA NA NA NA NA 

Refer to footnotes at end of table. 
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• • • 
Revised Table H3-5 (Concluded) 

SWMU 96, Summary of Radiochemistry Analytical Results, 
2002 Suoolemental lnvestiaar ,_.. .. 

Sample Attributes Activity (J Ci/g) 
Sample Plutonium-238 

Record Depth 
Number• ER Sample ID (ft) Result 
605537 T1 BSI-PGS-018-00-S 1 -0.00617 U/0.00 
605537 T1 BSI-PGS-019-00-S 1 -0.00338 U/-0.00913 
605537 T1 BSI-PGS-020-00-S 1 -0.00142 u 
605537 T1 BSI-PGS-021-00-S 1 0.00302 u 
605537 T1 BSI-PGS-022-00-S 1 -0.00439 u 
605537 T1 BSI-PGS-023-00-S 1 0.00315 u 
605537 T1 BSI-PGS-024-00-S 1 -0.00294 u 
605537 T1 BSI-PGS-025-00-S 1 0.00278 u 
605537 T1 BSI-PGS-026-00-S 1 0.00536 u 
605537 T1 BSI-PGS-027-00-S 1 0.00359 u 
605537 T1 BSI-PGS-028-00-S 1 -1.60E-11 U 
605537 T1 BSI-PGS-029-00-S 1 ou 
605537 T1 BSI-PGS-030-00-S 1 0.00303 u 
605537 T1 BSI-PGS-031-00-S 1 0.0115 u 
605537 T1 BSI-PGS-032-00-S 1 -0.00447 u 
605537 T1 BSI-PGS-033-00-S 1 ou 
605537 T1 BS.I-PGS-034-00-Sc 1 ou 
605537 T1 BSI-PGS-035-00-S0 1 ou 

Background Activity-North Area NA NA 

aAnalysis request/chain-of-custody record. 

bTwo standard deviations about the mean detected activity. 
0Sample T1 BSI-PGS-034-00-S is a blind duplicate of sample T1 BSI-PGS-032-00-S. 
dSample T1 BSI-PGS-035-00-S is a blind duplicate of sample T1 BSI-PGS-018-00-S. 
No NMED-approved background concentrations are available for plutonium. 

= Background Soil Investigation. 
= Duplicate. 
= Environmental Restoration. 
= Foot (feet). 
= Geoprobe. 

NA 
pCi/g 
PGS 
s 

= Not applicable. 
= Picocurie(s) per gram. 
= Plutonium Grid Survey. 
= Soil Sample. 
= Sediment Sample. 

Errorb 
0.0186/0.0049 

0.00813/0.0223 
0.00392 
0.0118 

0.00862 
0.00757 
0.0108 
0.0102 

0.00832 
0.00499 
0.00371 
0.0029 

0.00421 
0.0133 

0.00877 
0.00701 
0.0116 

0.00738 
NA 

T1 
u 

BSI 
DUP 
ER 
ft 
GP 
10 = Identification. 

so 
SWMU = Solid Waste Management Unit. 

Plutonium-239/240 

Result Errorb 
0.00529 U/0.0277 0.00601/0.0131 
0.00507 U/0.0167 0.00878/0.01 

ou 0.00679 
-7.19E-11 U 0.00836 
-0.00732 u 0.00762 
0.00472 u 0.0102 
-0.00587 u 0.00816 
-0.00139 u 0.0136 
-0.00268 u 0.0117 
-0.00359 u 0.00704 
0.00535 u 0.00644 

ou 0.00709 
-0.00152 u 0.00515 
-0.00144 u 0.00746 
-0.00595 u 0.00827 
0.00357 u 0.0111 
-0.00446 u 0.00874 
0.00307 u 0.0148 

NA NA 

= Technical Area 1. 
= Analyte not detected. 

! 
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