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This work supported by the 
United S tates Department of Encl·gy 

under contract DE·AC04·94AL85000. 

Site History 

Sandia 
National 
laboratories 

SWMU 226, the Old Acid Waste line. extends from north-central section of TA-l toward the south to an 
outfall (SWMU 46) on the northern edge of the Tijeras Arroyo. The site is approximately 2.5 acres. 

The line is a system of buried piping that previously collected waste water from six buildings in TA-l. The 
waste line is constructed of vitrified clay pipe ranging in diameter from 4 to 8 in., buried at depths ranging 
from 4 to 10ft bgs, and is approximately 1.3 miles in length. The site includes the soil surrounding the 
abandoned line. 

From 1948 through the late 1960s, the Old Acid Waste line received waste water containing acids, 
photographic processing solutions. electroplating solutions. and various organic compounds such as 
acetone, alcohols. trichloroethylene. and toluene. The buildings connected to the waste line housed 
various shops (instrument repair, machining, ceramics, sheet metal, welding, paint, and plating), a foundry, 
microelectronic clean rooms, office space. general research laboratories, environmental-conditions test 
chambers, storage rooms, a photographic processing laboratory, and facilities for the assembly of weapon 
components. In the late 1960s, the Old Acid Waste line received an estimated 130,000 gal per day of 
waste water. 

Employee interviews noted that it in the 1950s. 1g6os. and 1970s it was common laboratory practice to 
place hazardous and radioactive wastes in containers rather than being disposed of in the waste line. 
Wastes deposited in the containers were disposed of at the chemical waste or the radioactive waste 
landfills loca ted in TA-111. Small quantities of organic compounds were disposed of in sewer lines 
connected to the Old Acid Waste line. 

The acid waste line was abandoned in the mid- to late-1960s; the portion of the line north of I Street was 
integrated into the sanitary sewer system. Any Industrial discharges that had been routed to the northern 
portion of the acid waste line and that were not discontinued at that time became part of the sanitary 
system effluent. 

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 
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SWMU 226 
Old Acid Waste Line 

Investigations 
Several pre-RFI investigations were conducted and documented in the RFI Workplan. They included 
radiation screening of the acid waste line outfall area; sediment sampling near manholes south of TA-l ; 
sediment and soil sampling at two branch segments of the system that served Building 839 prior to 
demolition of the building; and soil sampling near a communications duct excavation that crossed the acid 
waste line. These investigations were conducted from 1992 through 1994. 

Because of elevated tritium activities and PCB concentrations within the acid waste line near Building 83g, 
a VCM was conducted in 1995 to remove the contaminated section of the acid waste line. Verification 
samples were collected to ensure that no contaminated soil remained after the removal of the lines. 

In 1993. an in-line camera survey was conducted. 

RFI site characterization for SWMU 226 was conducted in 1995. Using the results of the 1993 in-line 
camera survey, soil samples were collected from locations along the waste line to approximately 14ft bgs. 
Sediment samples were also collected within the line. l ow concentrations of VOCs, SVOCs, and PCBs 
were detected. Several metals and radionuclides were slightly above background levels. Plutonium, that 
has no background activity, was also detected. 

In 2002, two previous sample locations were resampled and 6 locations offset from previous sample 
locations were sampled. The maximum sampling depth was 10ft bgs. The samples were analyzed for 
VOCs, SVOCs, and isotopic plutonium, but the specific COCs analyzed for at each location varied. 
Several SVOCs were detected. No plutonium was detected. 

Summary of Data Used for NFA Justification 
The 1995 and 2002 sampling events resulted in 214 analyses. VOCs and SVOCs were detected and 
numerous metals were found above background values. The maximum concentration of total PCBs was 
0.0851 mg/kg. Two radionuclides, U-234 and U-238. were slightly above background activities. Pu-238 
and Pu-239 were detected. 

Recommended Future Land Use 
Industrial land use was established for this site. 
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Environmenta l Restoration Project 

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 
constituents 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 0.0851 mg/kg. This concentration is less than the EPA 
screening level of 1 mg/kg (40 CFR §761 ). Because the maximum concentration for PCBs at this site is 
less than the screening value, PCBs are eliminated from further consideration in the human health risk 
assessment. 

The residential HI (0.63) is below the NMED guidance. The total estimated excess cancer risk for the 
residential land-use scenario, 3E-5. is above the NMED guideline. However, the UCl of the average 
concentration for the main contributor to risk, arsenic, is below the background and arsenic was 
eliminated from the risk calculation. With the removal of arsenic the HI is reduced to 0.32, and the total 
estimated excess cancer risk is reduced to 7E-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 residential land-use scenario incremental TEDE was 1.4E-1 mrem/yr, which is below the EPA 
numerical guideline of 75 mrem/yr. Therefore, SWMU 226 Is elig ible for unrestricted rad iological release. 

Using the SNl predictive ecological risk assessment methodology, the ecological risk for SWMU 226 is 
expected to be low. 

In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus. SWMU 226 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmental Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National laboratories 
Environmental Restoration Project 
Task l eader: Brenda langkopf 
Telephone (505) 284-3272 
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NFA Originally Submitted May 1997 

RSI Response June 1998 

Expanded Response to Technical Comments December 2003 

RSI Response September 2004 
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Project 

United States Department of Energy 
Sandia Site Office 

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of 
Energy's National Nuclear Security Administration under contract DE-AC04-94AL85000. 
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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# __;jQQ~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 !NFAJ proposals 
for Sandia National Laboratories/New Mexico tSNL/NM). ID Number NM5890110518-1. 
Nine SNL/NM environmental restoration sites are included in this package: 

ou 1295 
Site 144 
Site 145 
Site 147 

ou 1302 
Site 42 
Site 96 
Site 187 
Site 226 

ou 1333 
Site 12A 

ou 1335 
Site 1 12 

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

Acid Spill Water Treatment Facility 
Storm Drain System 
T A-1 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 by the regulatory status of the ER sites. It is very possible that a delay in 
proceedi~g 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 fdf review so that we may address any comments as expeditiously as possible. 
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meet with your staff at their convenience to give them a short briefing on 
sand answer any questions they may have on the upgrade project's 
on the ER sites. 

If you havto .... , .:juestions, or would like to schedule a meeting, please 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/08 
W. Stone, NMED/OB 

Sincerely, / ~~ 

vrft:,K'c.;-
fdt~t~~e~~~: :S~:;~, 

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 1148 
C. Lojek, SNL, MS 1148 
F. Nimick, SNL, MS 114 7 
E. Mignardot, SNL, MS 1147 
M. Davis, SNL, MS 1147 
8. Locke, SNL, MS 0903 

111111111 
30068 

TRANSMITTAL STATES TUO COPIES OF THE SEVENTH 
SUBMISISON OF HO FURTHER ACTION HFA ~LS 
FOR SANDIA NATIONAL LABORATORIES HEW ME~lCO 
l D NUBMER NM5B9EH 10518 1 
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Environmental Restoration Project 
Albuquerque, New Mexico 

Prepared for 
U.S. Department of Energy 
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ACRONYMS ~ ' . 

bgs below ground surface 

CAB cellulose acetate butyrate 
CEARP Comprehensive Environmental Assessment and Response 
Program 
COA City of Albuquerque 
CDC 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 

-~~ MDA minimum detectable activity 
ml milliliter 
mrem/yr 
MS matrix spike 
MSD matrix spike duplicate 

NEPA National Environmental Policy Act 
NFA No Further Action 
NMED New Mexico Environmental Department 

PCB polychlorinated biphenyl 
pCi/g picoCurie per gram 
PID photoionization detector 
PIP Program Implementation Plan 
ppb parts per billion 
PRS potential release site 
Pu plutonium 

RFI RCRA Facility Investigation 

SMO SNL/NM Sample Management Office 

r-. SNL/NM Sandia National Laboratories/New Mexico 

- iii 



e svoc semi-volatile organic compound 
/'""'-

TA Technical Area 
TAL target analyte list 

u uranium 
UTL upper tolerance limit 

VCM Voluntary Corrective Measure 
voc volatile organic compound 
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1.0 INTRODUCTION 

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a No 
Further Action (NFA) decision for Environmental Restoration (ER) Site 226 
determined by the risk-based analysis with confirmatory sampling criterion 
(NFA Criterion 5; NMED et al. 1995). 

1 . 1 ER Site Identification Number and Name 

ER Site 226 (herein referred to as the site) is the Old Acid Waste Line, and is 
included in Operable Unit 1302. The old acid waste line outfall was listed as 
Site 46 based on information obtained during the Comprehensive 
Environmental Assessment and Response Program (CEARP) Phase I 
interviews (DOE, 1987). The old acid waste line was distinguished from the 
acid waste line outfall and was designated ER Site 226 in October 1992 
(Miller, 1992). The outfall is being investigated under ADS 1309, Tijeras 
Arroyo; the line is being investigated under ADS 1302, T A-I. The original ER 
site name was the Acid Waste Line (TA-l). The ER site name was changed 
to the Old Acid Waste Line during the development of the T A-1 RFI Work 
Plans (SNL!NM, 1995). 

1 .2 SNL/NM 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 B of the Environmental 
Restoration Document of Understanding (NMED et al., 1995). ER Site 226 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 acid waste line was installed between 1948 and 1950 and was 
constructed of 4- to 8-inch diameter vitreous clay pipe. The system 
extended from three origins in the north central section of T A-1 south to an 
outfall north of the Tijeras Arroyo (Appendix A, Plate 1-1 ) . Lateral lines 
extended to buildings served by the line. The line remains in place and lies 
from 4 to 1 0 ft below ground surface (bgs) within T A-1 and at an average of 

1-1 
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8 ft bgs south of T A-1. Based on a review of architectural and mechanical 
drawings of TA-l buildings and interviews with present and retired SNL/NM 
employees, waste was discharged into the acid line from: 

• Building 839, instrument repair and general research laboratory activities. 
• Building 840, machine and ceramics shops. 
• Building 841, a foundry and plating and coating shop. 
• Building 860, environmental testing. 
• Building 863, motion picture film processing. 
• Building 892, weapons production . 

1-2 



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 [Draft] (SNL/NM, 1994al. 

• Technical Area I (ADS 1302) RCRA Facility Investigation Work Plan 
ISNL/NM, 1995). 

2.2 Previous Audits, Inspections, and Findings 

The site was first listed as a potential SWMU by the Comprehensive 
Environmental Assessment and Response Program fCEARP}, 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 line was reported to have received 
about 130,000 gal/day of discharge comprised primarily of cooling water . · 
blowdown but also containing chromates, ferric chloride, and liquids from 
etching, plating, and photographic film developing processes. An estimated 
200 gal/day of spent chromic acid was discharged to the line. 

2.3 Historical Operations 

· The acid waste line was in continuous operation from 1 948 through 
approximately 1967. In the mid- to late-1 960s, use of the acid waste.line for 
its original purpose was discontinued. Discharge from the line is evident in 

.- aerial photographs taken from 1964 to 1967; the actual date that discharges 
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ceased is unknown. Around this time (actual date unknown) the line was 
separated at the intersection of I and 9th Streets. The southern portion was 
capped at that intersection and was abandoned in place; all discharges to the 
line south of the intersection were discontinued. The portion of the line north 
of I Street was connected to the sanitary sewer system near the intersection 
and remains active. When the northern portion of the line was rerouted to 
the sanitary sewer system, the acid effluent was then discharged to the 
sanitary sewer or the waste was collected at the point of generation as 
chemical waste for off-site disposal . 

2-2 
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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 acid waste line is either a part of the sanitary sewer system or 
abandoned in place (Section 2.3). 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 were transferred through the line that may have been 
released to the surrounding soils from breaks within the line. 

3.3 Presence or Absence of Visual Evidence 

No visual evidence of hazardous waste constituents were seen on the 
surface or in soil samples collected for chemical and radionuclide analyses 
during the ER Site 226 RFI field investigation. 

3.4 Results of Previous Sampling Surveys 

Several previous investigations have been conducted in and around the old 
acid waste line. These investigations have included a radiation screening of 
the acid waste line outfall area (SNL/NM, 1994b); sediment sampling at two 
manhole locations in the south end of the system (IT Corp., 1994a); 
sediment and soil sampling at two branch segments of the system that 
served Building 839 prior to demolition of the building (IT Corp., 1994a, b); 
and soil sampling during an excavation trench that crossed the acid waste 
line (IT Corp., 1992a; Burton, 1992). Soil sampling was also performed 
during a voluntary corrective measure (VCM) that removed those portions of 
the acid waste line thatserved former Building 839 (IT Corp., 1995). 

All sample results and documentation associated with the investigations that 
had previously been conducted were summarized in the T A-1 RFI Work Plan 
(SNL/NM, 1995) and the VCM Report for the Building 839 acid waste line 
removal (IT Corp., 1995). In summary, the information gathered prior to the 
T A-1 RFI indicated that there were no elevated depleted uranium or gamma 
radiation anomalies at the acid waste line outfall; elevated lead and total 

3-1 
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chromium were detected in sediments collected from two manholes located 
at the south end of the system; and sediments from within the sections of 
line exiting Building 839 were contaminated with PCBs, metals (beryllium and 
lead), and radionuclides (tritium, uranium-238, radium-224, and bismuth-
214). 

A VCM was proposed to the EPA to remove the contaminated sections of 
the Building 839 acid waste line, associated uncontaminated sewer system 
lines, and possible contaminated soils associated with the acid waste lines. 
In April 1995 authorization was granted by the EPA to conduct the VCM and 
this action was completed by May 1995 (IT Corp., 1995). Verification 
samples were collected as part of the VCM to ensure that no contaminated 
soils remained in the area after the removal of the lines. The results of this 
confirmatory sampling verified that the contaminants were contained within 
the acid waste line and that all contaminated soil was removed during the 
VCM (IT Corp., 1995). 

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 RFI Sampling and Analysis Plan for this 
site is provided in Appendix B. 

3.6 Confirmatory Sampling 

The following subsection provides a summary of the RFJ field investigation 
and the evaluation of the data collected and 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 to determine potential contamination within the 
abandoned sections of the line. The potential constituents of concern 
(COCs) are radioactive materials, metals, VOCs, SVOCs, and PCBs. These 
COCs were based on known building activities and processes and on 
historical data. 

ER Site 226 field investigation started July 12, 1995 and was completed 
July 21, 1995. The field activities included conducting an in-line camera 
survey of the acid waste line, drilling soil boreholes, collecting subsurface soil 
samples for chemical and radionuclide anaiysis, collecting sediments from 
inside abandoned manhole (line) locations for chemical and radionuclide 

3-2 
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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 and the general 
background for organic vapors during soil borehole activities. In addition, a 
pancake probe was used to monitor alpha and beta/gamma radiation. The 
PID and FID readings for the breathing zone and the general area were zero 
for all soil boreholes except for one reading of 5 ppm at location TI226-GP-
022. The high reading was attributed to a fire training exercise taking place 
next to the drilling activities. The PID and FID were calibrated daily and the 
readings were documented on the field activity daily logs. The pancake 
probe readings ranged from 35 to 70 counts per minute and are within 
normal background levels. These readings were also documented on the 
field activity daily logs. 

3.6.1.2 In-Line Camera Survey 

During the spring of 1993, an in-line camera survey was conducted in the 
acid waste line, the resulting data were used to identify pipe deficiencies. 
This was a major tool for the placement of soil boreholes, as discussed in the 
Work Plan (SNL/NM, 1995). For this field investigation, another in-line 
camera survey was conducted to reconfirm the exact location of each 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® dril.l. 
rig. A total of 24 soil boreholes (TI226-GP-001 through TI226-GP-024) 
were placed along the acid waste line (Appendix A, Plate 1-1 ) . Soil borehole 
numbers T1226-GP-005 and T1226-GP-023 were used to identify duplicate 
soil samples collected during the project. 

3.6.1.4 Soil Collection 

Soil samples were collected approximately 1 8 inches below the acid waste 
line at each borehole using the Geoprobe® rig equipped with a 2.5-inch 
outside diameter by 24-inch long core sampler which was lined with a 
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cellulose acetate butyrate (CAB) sleeve. Samples were collected at depths 
ranging from 6 to 14 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 an off-site laboratory for VOC 
analyses. The remaining sample was composited, placed into appropriate 
containers, and also prepared for shipment to the off-site laboratories for 
SVOC, PCB, TAL metals, isotopic uranium, plutonium, and tritium, and 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 
listed in Appendix C, Table 1. Twenty-four {includes two duplicates) soil 
samples were collected and sent to off-site and on-site labor~tories. 

In addition, three sediment samples (TI226-SD-001 to TI226-SD-003) were 
collected for the project (Appendix A, Plate 1-1 ) . The work plan proposed 
sediment sample collection in three manholes (AWMH-11, AWMH-12, and 
AWMH-15) associated with the acid waste line (SNL/NM, 1995). Manholes 
AWMH-11 and AWMH-12 could not be located by the camera survey or by 
visual inspection of the locations as identified from as-built drawings. One 
sediment sample was collected at Manhole AWMH-15. An additional 
sediment sample was collected at Manhole A WMH-1 0 located approximately 
70 feet south of Building 8894 (security guard building). This sample 
location is downgradient of manhole AWMH-15. The third sediment sample 
was collected near the acid waste line outfall. These samples were sent to 
the same laboratories and analyzed for the same parameters as the 
subsurface soil samples (Appendix C, Table 1). 

3.6. 1.5 Sample Packaging and Shipping 

Soil samples sent to the off-site laboratories for VOC analysis were collected 
in CAB liners or glass bottles containing 125-ml of soil; for SVOCs, PCBs; 
and TAL metals analysis samples were collected into 500-ml glass bottles., . 
Soil samples sent to the off-site laboratory for tritium analysis were collected 
into one liter amber glass bottles and soil samples for isotopic uranium and 
isotopic plutonium analysis were collected into 500-ml plastic bottles. Soil 
samples sent to the on-site laboratory for gamma spectroscopy analysis were 
collected into 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 . 
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Samples were delivered to the SNL!NM Sample Management Office (SMO) 
on a daily basis. SMO personnel performed cross-checking of the 
information on the sample labels against the data on the Analysis Request 
and Chain-of-Custody (ARCOC) forms, and prepared samples for shipment. 
Samples were shipped by overnight delivery to 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 borehole and sediment sample 
location elevations were determined by topographic maps. 

3.6. 1. 7 Field Quality Control Samples 

Four types of field QC samples were shipped for analysis during the field 
investigation: field duplicate subsurface soil 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 
analysis. Sample number, date/time of sample event, location, and analyses 
performed are presented in Appendix C, Table 1 . 

Two subsurface soil 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 analyses, 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. 

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

Two field blank soil 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 filled with clean soils, were 
supplied by the SMO field office. 

Trip blank samples were submitted with each shipment which contained 
samples for VOC analysis. Ten trip blanks (seven soil and three water) 
accompanied the sample containers to the field and back to the laboratory . 
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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, 1994c). Data validation was performed using SNLINM Data 
VerificationNalidation (DV) Level 1 (DV1l and Level 2 (DV2) checklists. 
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 and 
radionuclide analytical data tables generated for this report except gamma 
spectroscopy data were downloaded through the ERDMS. 

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 off-site laboratories 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 7471/7470 for mercury. For the radionuclide 
samples, the off-site laboratory used methods EPIA-011/-011 B for isotopic 
uranium and EPIA-012/-0128 for isotopic plutonium and (for a single sample 
of decontaminated water only) isotopic thorium. The tritium samples were.· 
analyzed by the off-site laboratory using method LAL-91-SOP-0067. In 
addition, the gamma spectroscopy samples were analyzed following 
SNUNM-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 that was 
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 
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represent false-positive concentrations, care should be used when evaluating 
these analytical results. 

3.6.2.2 Subsurface Soil Sample Results 

A total of 24 subsurface soil 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, and 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. 

VOC Results 

Soil samples were non-detect or J values for VOCs except acetone, which 
had six elevated values ranging from 21.1 to 56.7 parts per billion (ppb), and 
methylene chloride, with seven elevated values ranging from 19.7 to 127 
ppb. The J value compounds were acetone, methylene chloride, and toluene. 

Trip blanks either yielded non-detect or J values for all VOC analyses exceRt 
for acetone (two samples) with values at 43.6 and 96.9 ppb and methylene 
chloride (one sample) with a value at 6.27 (B) ppb. 

Equipment rinsate blank samples were non-detect for all VOC analyses. 

Field blanks either yielded non-detect or J values for all VOC analyses except 
for acetone (one sample) at 45.2 ppb and methylene chloride (one sample) at 
22.9 ppb. 

SVOC Results 

Soil samples were either non-detect or J values for SVOCs. 

Equipment rinsate blanks were non-detect for SVOCs. 

PCB Results 

All samples were non-detect for PCBs except for one elevated value of 
Aroclor 1260 at 56 ppb. 

Equipment rinsate blanks were non-detect for PCBs. 

TAL Metals Results 

A complete discussion of the metal results is provided in Section 3.6.4.1 . 
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Equipment rinsate blank sample for metals were either non-detect or J values 
except for low elevated values for calcium, iron, sodium, magnesium, and 
nickel. 

Radjonuclide Results 

Plutonium (Pu)-238, Pu-239/240, uranium (U)-233/234, and U-238 were 
detected with elevated values above reporting limits. Two samples had 
elevated values of Pu-238 with the highest value at 0.371±0.0875 pCi/g. 
One sample had an elevated value of Pu-239/240 of 0.915±0.113 pCi/g. 
Twenty-two samples had elevated values of U-233/234, with the highest 
value at 1.61±0.197 pCi/g. Twenty-two samples had elevated values of U-
238, with the highest value at 1.41±0.191 pCi/g. U-235 was not detected 
above the off-site laboratory's reporting limit. Tritium was not detected 
above the off-site laboratory's minimum detectable activity (MDA). 

Equipment rinsate blank for radionuclide compounds were below laboratory 
reporting limits except one slightly elevated value of U-233/234 at 
1.58±0.949 pCi/L and one slightly elevated value of U-238 at 1.1 0±0.803 
pCi/L. 

Gamma spectroscopy results were within normal background levels. Gamma 
spectroscopy analytical reports with results are located in the Environmental 
Operations Record Center. 

3.6.3.3 Sediment Sample Results 

Three subsurface soil samples 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, and 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. 

VOC Results 

Sediment, trip, and equipment rinsate blank samples were non-detect or J 
values for VOCs. The J value compounds were acetone and methylene 
chloride. 

SVOC Results 

Sediment and equipment rinsate blank samples were non-detect for SVOCs. 
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PCB Results 

Sediment samples were non-detect for PCBs except for one elevated value of 
Aroclor 1254 at 44.6 ppb, and one J value for Aroclor 1260. Equipment 
rinsate blank samples were non-detect for PCBs. 

TAL Metal Results 

A complete discussion of the metal results is provided in Section 3.6.4.2. 

Badjonuclide Results 

For sediment samples, u~233/234 and U-238 were detected with elevated 
values above reporting limits in three samples. The highest value of U-
233/234 was 0.913±0.1 07 pCi/g. The highest value of U-238 was 
0.809±0.0981 pCi/g. U-235, Pu-238, and Pu-239/240 were not detected 
above the off-site laboratory's reporting limit. Tritium was not detected 
above the off-site laboratory's MDA. 

Gamma spectroscopy results were within normal background levels. Gamma 
spectroscopy analytical reports with results are located in the Environmental 
Operations Record Center. 

3.6.4 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 226 data and the lack of positive hits for the above-mentioned 
compounds from the TA-l background soil investigation (SNL/NM, 1996). 

The chemical and radionuclide data evaluation discussion is provided using 
the following guidelines: comparing the VOC, SVOC, and PCB analytical 
results to EPA proposed SubpartS action level for soils (EPA, 1990) and 
comparing the metal and isotopic uranium analytical results to the 
background soil data collected during the T A-1 field investigation, the site
wide background study for SNUNM (IT Corp., 1996), and EPA SubpartS 
action levels for soils (metals only). For updated soil action levels, some 
values (e.g., zinc) were taken from "Report of Generic Action Level 
Assistance for the Sandia National Laboratories/New Mexico Environmental 
Restoration Program" (IT Corp., 1994c). 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 
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and radionuclide analytical results, the UTL/95th percentile values were 
developed using the software package Statgraphics (SNL/NM, 1996). In 
addition, the isotopic plutonium results has been compared to the off-site 
laboratory reporting limit (RL) and the tritium results was been compared to 
the off-site laboratory minimum detectable activity (MDA). 

Based on the soil evaluation (Sections 3.6.4.1 and 3.6.4.2), a risk 
assessment analysis was completed on certain radionuclide data that 
indicated detections above background levels. A summary of that analysis is 
provided in Section 3. 7. 

3.6.4.1 Subsurface Soil Evaluation 

VOC results were either non-detect or J values except for acetone and 
methlyene chloride for all samples. The elevated values of acetone (21 .1 to 
56.7 ppb) and the values of methlyene chloride (19.7 to 127 ppb) are well 
below the EPA proposed Subpart S action levels of 8,000,000 ppb and . 
90,000 ppb, respectively. In addition, acetone and methylene chloride are 
common laboratory contaminants. 

SVOC results were non-detect or J values for all samples. Only one 
estimated value of pyrene ( 178 ppb) and one estimated value of fluoranthene 
( 178 ppb) were detected at one sampling location, TI226-G,P-009 at 6 feet 
bgs. Both compounds are well below the EPA proposed SubpartS action 
levels of 2,000,000 ppb for pyrene and 3,000,000 ppb for fluoranthene. 

All PCB results were non-detect except for one elevated value of 56 ppb at 
TI226-GP-009 at 6 feet bgs. This value is below the EPA proposed Subpart 
S action level of 90 ppb. 

TAL metals were compared first to T A-1 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 7). 
The metals are within T A-1 background levels, SNL/NM background levels, . 
and/or proposed Subpart S action levels except for beryllium, calcium, irori, 
and magnesium. Although calcium, iron, and magnesium were above 
background levels, these chemicals ate 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. But beryllium occurs at naturally high concentrations in the 
soils within this geologic region and should not be considered a COC for Site 
226. 

Isotopic uranium (U-235, U-233/234, and U-238) results were compared 
first to T A-1 background levels, and second to SNL/NM site-wide background 
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levels (Appendix C, Table 8). All U-235 values are below TA-l and/or 
SNL/NM background levels. U-238 was detected above SNL/NM site-wide 
background level (1.3 pCi/g} at two locations, TI226-GP-012 at 6 feet bgs 
(1.3±0.168 pCi/g) and TI226-GP-013 at 6 feet bgs (1.41±0.191 pCi/g). U-
233/234. was detected above SNUNM site-wide background level ( 1 .6 pCi/g) 
at one location, TI226-GP-012 at 6 feet bgs (1.61±0.197 pCi/g). U-238 and 
U-233/234 were included 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 at two sample 
locations: TI226-GP-018 (0.371 ±0.0875 pCi!g), and TI226-GP-011 
(0.157±0.0371 pCi/g}. 

• All Pu-239/240 results were below the RL (0.03 pCi/g) except at one 
sample location, TI226-GP-011 with a elevated value of 0.915 ± 0.1 13 
pCi/g. 

Based on the data evaluation, isotopic plutonium was included in the risk 
assessment analysis. 

Tritium results (Appendix C, Table 6) were compared to the off-site 
laboratory MDA (ranging from 250 to 260 pCi/L). All tritium results were 
below the off-site laboratory's MDA. 

3.6.4.2 Sediment Evaluation 

VOC and SVOC results were either non-detect or J values for all samples. 
Based on this data evaluation, 

All PCB results were non-detect except for one elevated value of Aroclor 
1 254 (44.6 ppb) and one estimated value of Aroclor 1260 (40.5 ppb). 
These values are below the EPA Subpart S action level of 90 ppb. 

TAL metals were compared first to T A-1 background levels, second to 
SNL/NM site-wide background levels, imd third to EPA proposed Subpart S 
action levels and/or the generic action level for soils (Appendix C, Table 7). 
The metals are within T A-1 background levels, SNUNM background levels, 
and/or proposed Subpart S action levels except for beryllium. Beryllium was 
detected below background levels, but above the proposed Subpart S action 
level for soils. But beryllium occurs at naturally high concentrations in the 
soils within this geologic region and should not be considered a COC for Site 
226. 
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Isotopic uranium (U-235, U-233/234, and U-238) results were compared 
first to T A-1 background levels, and second to SNL/NM site-wide background 
levels !Appendix C, Table 8). All isotopic uranium values are below T A-1 
and/or SNL/NM background levels. 

All isotopic plutonium (Pu-238 and Pu-239/240) and tritium results were 
below the off-site laboratory RL (Appendix C, Table 6). 

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 

ER Site 226 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 
radionuclides in concentrations greater than background levels, it was 
necessary to perform a human health risk assessment analysis for the site. 
Besides radionuclides, any organics and/or inorganics detected above their 
reporting limits 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 0.09 
and the incremental Hazard Index is 0.01 for the industrial land-use scenario, 
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 3 x 1 o·6 in an industrial land-use setting which is at the lower 
end of the suggested range of acceptable risk of 1 o·6 and 1 0-4 (EPA, 1989). 
There was no incremental excess cancer risk for the industrial land-use 
scenario. The excess cancer risk for radionuclides is 3.0 x 1 0"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 0.08 mrem/yr well below the standard dose 
limit of 15 mrem/yr (40CFR196, 1994) . 
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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 226 does not have significant potential to affect human 
health under either an industrial land-use scenario. 

3.7.2 Ecological Risk Analysis. 

It is unlikely that activities or COCs at Site 226 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 

Twenty-four soil borehole locations were drilled around the T A-1 acid waste 
line. In addition, three sediment samples were collected. The data 
evaluation for the subsurface soil and sediment samples shows no VOC, 
SVOC, TAL metals, or PCB COCs, but some radionuclide compounds were 
detected above background levels. Based on the field investigation data and 
the human health risk assessment. analysis, an NFA is being recommended 
for Site 226 for the following reasons: 

• No VOCs or radionuclide compounds were detected above background 
levels during the field screening program. 

• Gamma spectroscopy results were within normal background levels. 

• VOCs and SVOCs were either non-detect or J values (by the off-site 
laboratory analysis). 

• PCBs results were either non-detect and/or J values except for two 
samples. All detected PCB values were well below proposed SubpartS 
action levels for soils. 

• All TAL metals were either below TA-l and SNL/NM background levels or 
below proposed Subpart S action levels for soils. 

• U-235 and tritium results were not detected above relevant reporting 
limits or SNL/NM background levels. 
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• No COCs (chemical or radionuclide) 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, 
neither further investigation nor a VCM are recommended for Site 226 . 
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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 226 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 . 
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5.U . ER Site 226, Acid Waste Line 

/"""'"' 5.12.1 Site Description and History 

The acid waste line was installed between 1948 and 1950 and was constructed of 4- to 8-inch 

diameter vitreous clay pipe. The system extended from three origins in the north central section of 

TA-l south to an outfall north of the Tijeras Arroyo (Plates 5-9 to 5-11). Lateral lines extended to 

buildings served by the line. The line remains in place and lies from 4 to 10ft bgs within TA-l and 

at an average of 8 ft bgs south of TA-I. Based on a review of architectural and mechanical drawings 

of TA-I buildings and interviews with present and retired SNL/NM employees, waste was discharged 

into the acid line from: 

• Building 839, instrument repair and general research laboratory activities. 
• Building 840, machine and ceramics shops. 
• Building 841, a foundry and plating and coating shop. 
• Building 860, environmental testing. 
• Building 863, motion picture film processing. 
• Building 892, weapons production. 

In the mid- to late-1960s, use of the acid waste line for its original purpose was discontinued. At this 

time the line was separated at the intersection of I and 9th Streets. The southern ponion was capped 

at that intersection and was abandoned in place (8 to 10 ft below grade); all discharges to the line 

south of the intersection were discontinued. Discharge from the line is evident in aerial photographs 

taken from 1964 to 1967; the actual date that discharges ceased is unknown. The ponion of the line 

north of I Street was connected to the sanitary sewer system near the intersection and remains active. 

When the northern ponion of the line was rerouted to the sanitary system, the acid effluent was then 

either discharged to the sanitary sewer or the waste was collected at the point of generation as 

chemical waste for off-site disposal. 

Based on information gathered in employee interviews, the old acid waste line outfall was listed as 

ER Site 46 during the CEARP Phase I (DOE 1987). The acid waste line was distinguished from the 

acid waste line outfall and was designated ER Site 226 in October 1992 (Miller 1992). The a,cid 

waste line outfall is being investigated under ADS 1309, Tijeras Arroyo; the acid waste line is being 

investigated under ADS 1302, T A-I. ER Site 226 boundaries are based on whether the line is active 

(as part of the sanitary sewer system) or inactive and abandoned. Site 226 includes all abandoned line 
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and soil near the abandoned line where potential CbCs have been detected. For the active portion of 

the line, Site 226 is limited to soil near those portions of the line where breaks have been identified 

and potential COCs have been detected. The ER Site will be investigated to assess if potential COCs 

may have been released to the soil surrounding the piping. 

Reportedly, the acid waste line received about 130,000 gal/day of discharge comprised primarily of 

cooling water blowdown but also containing chromates, feme chloride, and liquids from etching, · 

plating, and photographic film developing processes. An estimated 200 gal/day of spent chromic acid 

was discharged to the acid waste line. As stated above, the exact duration of system use is unknown 

but is estimated to be approximately 15 years. Table 5-31 identifies some of the process waste which 

was discharged to the line from TA-l buildings. 

5.12.2 .Previous Investigations 

5.12.2.1 Radiation Screening of Acid Line Outfall Area 

A gamma scan survey was conducted in 1994 for beta/gamma radiation at the acid waste line outfall 

(ER Site 46, investigated under ADS 1309). It was performed at 6 ft centers over the exterior surface 

area of the site, providing 100 percent coverage. No visible signs of depleted uranium were noted 

and no ganuna anomalies were detected above background (SNL/NM 1994d). 

5.12. 2. 2 Line Sediment Investigations 

Two investigations of the acid waste line sediment constituents have been conducted to date: 

• Sediment satnp!es from inside the line were collected as part of the investigation of· 
surface soil in current and historic storm sewer discharge areas conducted in May 1992 
(IT Corp. 1992d); and 

• Sediment samples were collected in December 1993, January 1994, and April 1994 from 
two branches of the line serving Building 839 prior to demolition of that structure 
(IT Corp. 1994e, f). 

SNUNM 
SNA\S.ATAlW,.311 11119194 

TA-l Work Plan 5-268 



Table 5:-31. Wastes Discharged to Acid Waste Line From Buildings in TA-l 

;.··· •···· 

Building lJse Possible Wastes Discharged 

839' I Instrument repair and I SolventS, metal alloys . 
general research laboratory 

840 ) Mz:hlne and ceramic shop j Lead oxide, solvents, coolant oils I 
I 

841 I Foundry; plating and I Electroplating solutions, lead, ferric chloride. copper 
I coaung shop solutions, strippetS, solvents, paints, chromic acid 

860 j Environmental Testing /Unknown 

863 I Motion Picture Film I Photographic solutions, solvents. silver 
Processing 

892 l Weapons Production DU, acetone, toluene, hydrogen sulfide, neutralizing 
! 

I 
material, sodium hydroxide ' 
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5.12.2.2.1. Manholes South of Technical Areal 

Sediment samples were collected during May 1992 from within the acid waste line at three manholes 

west ofT A-ll from the ponion of the acid waste line north ofT A-IV, near the East Ordnance Road, 

and parallel to 9th Street (Figure 5-34). Field screening detected no Vows and measured radiation 

levels were within 3-sigma of background. Sediment samples were analyzed at an off-site analytical 

laboratory for TC metals, TCLP metals, VOCs, and SVOCs and for tritium, gross alpha, gross beta, 

and gamma spectroscopy with five reponed isotopes (cesium-137, potassium-40, radium-224, radium-

226, and radium-228) by an off-site radiological laboratory. Insufficient sample volume was available 

to perform VOC, SVOC, and TCLP metals analyses at Manhole No. 1. 

Results of sediment analyses (except TCLP metals and radionuclide results) were compared with soil 

action levels derived in accordance with the methodology presented in proposed Subpan S (EPA 

1990b). No VOCs, SVOCs, or metals with the exception of chromium and lead exceeded the derived 

action levels. The chromium action level derived is for hexavalent chromium because EPA-approved 

toxicity data for total chromium are not available. The levels of total chromium detected (900 mg/kg 

and 839 mg/kg from Manholes 1 and 3, respectively) exceeded the hexavalent chromium action level 

of 400 mg/kg. Lead was detected at concentrations ranging from 434 to 902 mg/kg in the line 

sediment. No EPA toxicity data are available for lead; the action level for lead in soil currently 

recommended by the EPA is 500 mg/kg. Leachable metals (by TCLP) are below the regulatory 

toxicity characteristic levels specified in 40 CFR 261. 

Results of the radiological analyses are summarized in Table 5-32. The only non-naturally occurring 

isotope detected was cesiurn-137, which reponedly results from global fallout of radionuclides 

originating from surface nuclear tests (Purrymun eta/., 1987). Neither cesiurn-137 nor radiurn-226 

exceed DOE guidelines (DOE 1983) for any location. There are no guidelines for the other isOtopes 

detected in the sediment. Background data from the SNLINM sitewide soil background study have 

been determined for all five radionuclides analyzed (IT Corp. 1994b) and are shown for comoarison . . 
purposes in Table 5-32. Radiurn-224 and radium-228 in the sediments slightly exceeded the soil 

background values at both Manholes No.1 and No.2 (IT Corp. 1992d). 
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Analyte 

Gross alpha 

Gross beta 

137cs 

~ 

224Ra 

22~ 

l28Ra 

SNI.JNM 
SNA\SATAIWP.SU ll/19194 

Table S-32. Radionuclides Detected in Manhole No. 2 

I :Range·of"Results .SNL/NM Background (Range) 

115.2 to 44.9 pCi/g I None available I 
121.4 to 38.8 pCi/g J None available 

I 0.226 to 0.664 pCi/g 0.004 • 10.1 pCi/g 

I 13.1 to 22.4 pCi/g 0.192- 31 pCilg I 
I 0.644 to 1.31 pCilg 0.43 - 0.97 pCi/g 

I 0.687 to 1.01 pCi/g I 0.5 - 2.09 pCilg 

j 0. 732 to 1.25 pCi/g 0.45 - 1.05 pCi/g I 
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5.12.2.2.2. Sediment Sampling of the Building 839 Add Waste lines 

Prior to the demolition of Building 839, two acid waste line laterals that once served the building 

were investigated during 1993 and 1994 (Figure 5-34). Sediment from the interior and soil 

surrounding the lines were sampled. The sediment sampling is described below and the soil sampling 

is described in Section 5.12.2.3. 

Three sediment samples were collected from two acid waste line laterals near Building 839 in 

December 1993 and January 1994. The samples were analyzed for VOCs, SVOCs, TAL inorganics, 

and PCBs (north line only) by an off-site analytical laboratory. Gamma-emitting radio nuclides were 

analyzed on site and tritium was analyzed by an off-site radiological laboratory. Baserl on the gamma 

spectrum results, the sediment sample from the north acid waste line was subsequently analyzed for 

isotopic thorium by the off-site radiological laboratory. In April 1994 during an additional 

investigation, a wipe sample was collected for PCBs from the interior of the north acid waste line 

from a break near a clean out (CO I) and a sediment sample was collected for PCBs from the interior 

of the north acid waste line at the same location as the original sediment sample. 

Results of the sediment sampling indicated that certain COCs were present in the line interior. 

Beryllium exceeded the action level of 0.2 mg/kg derived in accordance with the methodology in 

proposed SubpartS (EPA 1990b) in all three samples, with concentrations ranging from 0.3 to 

1.2 mg/kg and it exceeded the SNLINM background concentration of 0.785 for the sample from the 

west end of the south acid line. Lead was detected above the SNL/NM soil background level of 15.0 

mgfkg in the samples from the east end of the south acid line (19.0 mg/kg) and the north acid line 

(118 mg/kg). No other metals were detected at concentrations above the action levels derived in 

accordance with the methodology in proposed SubpartS (EPA 1990b). Several VOCs were detected 

in the sediment, though none were above proposed SubpartS action levels (EPA 1990b). No SVOCs 

of concern were detected. All three sediment samples were analyzed for pH; values ranged from 6.6 

to 8. 7 and are considered to be consistent with the natural soil. The PCB Aroclor 1242 was detected 

in the sample from the north acid waste line at a concentration of 27,000 /Lg/kg, which is above the 

TSCA cleanup level of 10,000 p.gfkg (40 CFR 761, Subpart G) and the risk-based action level of 

90 p.g/kg derived in accordance with the methodology in proposed Subp~rt S (EPA 1990b. 

IT Corp. 1994e). The sediment collected from the north acid line in May 1994 confirmed the 

elevated PCB level; a concentration of 37,000 /Lgfkg was detected. No PCBs were detected on the 

wipe sample collected from the location near COl (IT Corp. 1994f). Since no constituents were detected 

above action level except where noted, a baseline risk assessment was considered unriecessary at the time . 
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Two of the three sediment samples collected were analyi:ed for gamma-emitting radionuclides and 

tritium. The sample from the east end of the south line was not analyzed for radionuclides because of 

insufficient sample volume. The sample from the west end of the south line contained radionuclide 

activities consistent with natural background concentrations. The sample from the nonh acid line 

exhibited a tritium concentration of 920 pCi/L and contained radionuclide activities slightly above 

natural background concentrations that made it suspect for thorium contamination. Subsequent 

isotopic thorium analysis indicated that the thorimn isotope level was within the natural background 

concentrations found at SNLINM (IT.Corp. 1994f). 

Based on the sediment results, it was determined that additional investigation of the soils surrounding 

the acid lines was warranted. The additional soil investigation focused on metals, VOCs, and tritium; 

the results are discussed in Section 5.12.2.3. 

5.12.2.3 Previous Soil Sampling and Analysis 

Soil adjacent to several breaks identified in the camera survey has been sampled and analyzed in 

conjunction with two facilities projects at SNLINM. These are described below. 

5.12.2.3.1. Communications Duct at K and 9th Streets 

In the spring of 1992, prior to excavating a trench across a segment of the acid line for a 

conimunication line, 10 soil samples were collected near the intersection of K and 9th Streets 

_(Figure 5-35). The soil was analyzed for total metals. VOCs, SVOCs, rritimn. and by gamma 

spectroscopy. Five samples were collected 3 ft bgs at the approximate depth of the acid waste line, 

and five samples were collected 8 ft bgs at the depth of the proposed communication lines. Three 

background and QA/QC samples were also collected. No soil sampled contained constituents in 

concentrations that exceed RCRA waste characterization thresholds (40 CFR 261), proposed 

Subpan S risk-based action levels (EPA 1990b), or DOE guidelines (IT Corp. I992e; Bunon 1992). 

Since no constituents were detected above action levels, a baseline risk assessment was considered 

unnecessary at the time . 
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5.12.2.3.2. Building 839 Add Waste Line Soil Sampling 

Based on the results of sedimen1 samples collected in December 1993 and January 1994 from 1he 

interior of the acid waste line laterals north and south of Building 839 (Subsection 5 .12.2.2). 

additional sampling was conducted in April and May 1994 (IT Corp. 1994f). Soil samples were 

collected adjacent to the three original acid waste line sampling locations, and, for each of the three, 

at 4 points approximately 15 ft from the original locations. 1n addition, samples were collected at two 

locations that had not previously been sampled adjacent to breaks in the main acid waste line which 

runs east of Building 839 and at two locations near COl in the north acid waste line. At each of the 

19 soil sample locations, samples were collected at two depths. The three locations at the original 

sediment sample locations were sampled 5 ft and 10 ft below the depth of the line (i.e., at 9 ft and 

14ft. bgs). At the other 16 locations, samples were collected at the line depth 'and 5 ft below line 

depth (i.e., at approximately 4 ft and 9 ft bgs). 

Samples were shipped to an off-site analytical laboratory for TAL inorganics and organic analyses; to 

the SNL!NM on-site radiological laboratory for gamma spectroscopy; and to an off-site radiological 

laboratOry for tritium analysis. Specific analyses for samples associated with previous sampling were 

based on the results of the sediment sampling. Samples collected from the east acid waste line were 

analyzed for metals, VOCs, SVOCs, PCBs, gamma-emining radionuclides. and tritium. 

Near the east acid waste line, no VOCs, SVOCs, PCBs, or metals were detected at levels that 

exceeded the action levels derived in accordance with the methodology specified in proposed 

SubpartS (EPA 1990b) and/or SNLINM soil background levels. Several VOCs and one PCB 

congener were detected at the line depth but not in the 5-ft sample. This bounds the vertical extent of 

these constituents at the location and provides useful information about the migration of VOCs and 

PCBs in TA-l soils. Since no constituents were detected above action levels, a baseline risk 

assessment was considered unnecessary at the time. Gamma-emining radionuclides detected near the 

east acid line at values greater than SNLINM soil background levels were uranium-238. radium-226, 

bismuth-214, and radium-224. Tritium was detected in three samples at levels ranging from 330 to 

420 pCi/L, which exceed the SNL/NM action level of 250 pCi/L (SNL/NM 1994e). 

Fifteen of the soil samples (including 1 duplicate) collected near the north acid line were analyzed for 

VOCs, PCBs, total TAL inorganics, gamma-emining radionuclides, and tritium. One soil sample 

collected immediately below the line at an offset cracked joint near CO 1 was analyzed for PCBs only. 

No PCBs were detected in any of the soil samples collected near the north acid waste line. No VOCs 
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were detected at levels exceeding the risk-based action levels derived in accordance with the 

methodology in proposed SubpartS (EPA 1990b). All metals detected except beryllium were below 

risk-based action levels derived in accordance with the methodology in proposed Subpart S 

(EPA 1990b) and/or SNL/NM soil background metals concentrations. Beryllium was detected in all 

the samples except one at levels exceeding the proposed Subpart S action level of 0.2 mg/kg 

(EPA 1990b); no level exceeded the SNLINM soil background level of 0. 785 mg/kg. Gamma

emitting radionuclides detected near the north acid waste line at values greater than SNLINM soil 

background levels were uranium-238t radium-228, radium-226, bismuth-214, and radium-224. 

Tritium was detected in ten samples at levels ranging from 290 to 470 pCi/L, which exceed the 

SNLINM action level of 250 pCi/L (SNL/NM 1994g). Since no constituents were detected above 

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

The 10 soil samples collected from five locations near the eastern end of the southern acid waste line 

were analyzed for total TAL inorganics. All metals detected were below risk-based action levels 

derived in accordance with the methodology in proposed SubpartS (EPA 1990b) and/or SNL/NM soil 

background metals concentrations. Since no constituents were detected above action levels, a baseline 

risk assessment was considered unnecessary at the time. 

The 10 soil samples collected from five locations near the western end of the south acid waste line 

were analyzed for tritium, gamma-emitting radionuclides, VOCs, and total 'J:'AL inorganics. All 

VOCs and metals detected, except beryllium and barium, were below risk-based action levels derived 

in accordance with the methodology in proposed SubpartS (EPA 1990b) and/or SNL!NM soil 

background metals concentrations. Beryllium was detected in all the samples except one at levels 

exceeding the proposed SubpartS action level of 0.2 mg/kg (EPA 1990b); no level exceeded the 

SNL/NM soil background level of 0.785 mg/kg. Barium was detected in three samples at levels 

exceeding the SNLINM background level of 398 mg/kg but below the proposed Subpart S action level 

of 4000 mg/kg (EPA 1990b). Gamma-emitting radionuclides detected at values greater than SNL!NM 

soil background levels were uranium-238, bismuth-214, and radium-224. Tritium was detected jn 

nine samples at levels ranging from 380 to 1100 pCi/L, which exceed the SNL/NM action level of 

250 pCi/L (SNL/NM 1994e; IT Corp. 1994f). 

The second phase of sampling identified that the contann!lated material was confined to within the 

acid lines. The tritium detected near the western end of the south acid waste line could not be 

attributed to effluent from the line as it was also detected at the surface at other locations at Building 
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839. Subsequent calculations have confumed that the health and safety risk: to persooru:l associated 

with the levels of tritium detected in the soil are much lower than DOE guidelines (Eidson 1994). A 

VCM is being proposed to the EPA to remove these sections of conraminared acid waste lines as well 

as uncomaminated sewer lines. The VCM Plan, Waste Management Plan, and Sampling and 

Analysis Plan are presently in draft and are anticipated to be ready for regulatory review in the 

second quarter of fiscal year 1995. The VCM is planned to be conducted at the Building 839 acid 

waste line and the Building 838 and 839 sewer lines. Verification samples will be collected as part 

of the VCM to ensure that no contaminated soil remains after the removal of the lines. 

5.12.2.4 Camera Survey 

In the spring of 1993, an in-line camera survey was perfonned on an estimated 60,000 ft. of the 

sanitary sewer and acid waste line to identify breaks. In the fall of 1993, a second camera survey 

identified additional breaks in sewer lines serving buildings of potential concern and abandoned lines. 

These investigations are described in detail in Section 5 .10. Several deficiencies were identified and 

evaluated (Plates 5-9 to 5-11). The following criteria have been 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 inch or less. 

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

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

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

Pipe deficiencies and b.reak locations are shown on the plates. Deficiencies or breaks are shown as 

slight, moderate, or severe by line weight around, and shading within the keyed note symbol in both 

the legend and the plate. Keyed notes which do not indicate a pipe deficiency or break are screened 

back. Keyed notes which pertain to the sanitary sewer system are denoted by an "S". 

5.12.3 Nature and Extent of Contamination 

There are limited data available on the nature and extent of contamination associated with the acid 

waste line. Two investigations of sediment from the line interior, a radiation survey of the outfall 

area, a camera survey of the line interior, an investigation of soil near two lateral lines at a single 

building, and an investigation of two break locations in the portion of the line incorporated into· the 

sanitary system have been conducted to date. All other information on the nature of possible 

contamination is based on knowledge of processes producing the waste discharged to the line. 

The investigations indicate that chemicals and radioactive materials from industrial processes may 

remain in the abandoned portions of the line. These chemicals and radioactive materials have been 

detected near breaks in the line, but at levels much lower than action levels. The constituentS 

detected have been limited in extent to within 15 ft of the breaks. 

5.12 .4 Conceptual Model 

The conceptual model for the acid waste line is based on available information on system usage, the 

line break locations identified by the camera survey, and the results of previous investigations. Based 

on known building activities and processes and data collected to date, the waste may have contained 

radioactive materials as well as metals, VOCs, SVOCs, and PCBs. Deficiencies in lines that have 

carried industrial or laboratory waste provide a pathway for the waste to the surrounding soil. 

Because the acid waste line was designed to flow full, breaks located anywhere in the line are 

assumed to constitute a potential release pathway. However, the line was used for acid discharges for 

only approximately 15 of the last 45 years. It is unreasonable to assume that each line break identified 

in 1993 was present when the system was operating 30 years previously. Similarly, every pipe 

,~ deficiency or line break cannot be assumed to be the so~ of a release. Many pipe deficiencies may 
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have occurred during the 25-year period after the system was abandoned (south of I Street) or 

incorporated into the sanitary sewer system (north of I Street). 

Based on available data and knowledge of system use, the potential COCs would not be expected to 

migrate substantially from the release site, nor be present in concentrations which pose a risk to 

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

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

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

vertical migration through the vadose zone. If there were breaks in the lines during system use and in 

the portion convened to sanitary sewer, then the flow in the line may have created an hydraulic head 

to drive the flow through the vadose zone. 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. 

In order to develop a strategy for investigating releases from the acid waste line, a model of migration 

of contaminants through the vadose zone was assumed. A crack or other deficiency in the line is 

considered a point source for release. Because of the low potential for lateral migration, any release 

is assumed to migrate downward in a conical zone. The release is assumed to spread at 

approximately a 45 degree angle from the vertical as it migrates vertically. 

The potential COCs in the acid waste line are similar to those in the Storm Drain System except that 

bases have been excluded. Information on the mobility and persistence of the potential COCs is given 

in the Stonn Drain Conceptual Model, Subsection 5.10.4. 

A release from the acid waste line would not pose a direct risk to human health and the environment. 

The affected area lies a minimum of 4ft bgs and, in many areas, is 8 ft bgs. Unless the line is· 

accessed for consrruction purposes, 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. Five hundred feet separate the potential release source and the local 

aquifer, limiting the potential risk to potable water quality. 

Potential corrective measures at the acid waste line are primarily limited to excavation and off-site 

.• ~ treatment or disposal. Because of the wide range of contaminants that may be present and the 
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probable distribution of COCs at break locations, in siru and on-site treannent technologies are not 

considered technically or economically feasible at this time. However, on-site treannent may be 

feasible if a large soil volume is affected. If data collected indicate that, because of the areal and 

venical extent of COCs, the volume of soil to be generated from releases along the lines warrant it, 

on-site treatment technologies will be evaluated. 

5 .12.5 Satnpling Plan 

The sampling strategy selected for the acid waste line is designed to characterize potential releases 

from the system at the break locations identified by the in-line camera survey and to characterize any 

material remaining within abandoned portions of the line. 

General DQOs for TA-l RFI are given in Section 4.3. Specific DQOs for the acid waste line 

investigation include: 

• Determining if any VOCs, SVOCs, metals, PCBs, and/or radionuclides have been 
released to the soil within 18 inches of an identified line break or are constituents of any 
material remaining within abandoned ponions of the line. 

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

• Producing data of adequate qualicy (Level III) for all sediment samples so that risk 
calculations may be performed for material remaining within the line. 

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

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

The DQOs 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 ll and Ill will be required for analytical 

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

soil sampling and deep soil boring investigations. 
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e 5.12.5.1 Shallow Subsurface Soils Near Lines and tine Sediment. 
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5.12.5.1.1. Data Collection 

Soil samples will be collected adjacent to the breaks identified by the in-line camera survey (Plates 5-

9 to 5-11). The sample locations are indicated on the figures using balded circles around the keyed 

note symbol on the figure. In many cases, the breaks are clustered around a line segment. Where 

samples are clustered, a 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. The 

streamlined approach has been adopted based on the homogenous nature of the effluent. The effiuem 

and any COCs which have entered the system would be the same along a given line or section of line 

that received discharge from the same source. COCs preseru would be diluted with discharge from 

additional lines downstream of each COimection and at the confluence of lines. The in-line camera 

survey identified lines from buildings where radiological and chemical constiruents were discharged to 

the acid waste line and off-set joints or line breaks from which these constitUents may have been 

released to soil. 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. For example, south of Building 841 there are three 
line deficiencies within 100ft of one another (Plate 5-10; Keyed Note Nos. 44, 45, and 
46). The sample location chosen is the northern-most of the three (No. 46) be--..ause it is 
the most up gradient and is severe; the other two are moderate deficiencies. 

• Where two keyed notes of the same severity were located downgradient of a building 
connection, the keyed note legend was consulted to select the location having the greatest 
potential to be the source of a release .. For example, east of Building 840, five severe 
deficiencies were identified (Plate 5-10; Keyed Note Nos. 53 to 57). The northern-most 
deficiency (No. 57) was chosen as the sample location because it is both the most 
upgradierit (and contaminants are less likely to be diluted) and the pipe is offset on ihe 
bottom side, making it the most likely source of a release. 

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

• Where five or more severe breaks are clustered along 100 ft of pipe, the most up gradient 
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 100 ft); and 

• Where a break is over 100 ft from another break location, the break location will be 
sampled . 
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No buildings south of Building 892 were connected to the acid waste line. Sample locations south of 

that building have been selected based on break location, density, and severity as well as knowledge 

of the homogeneous flow through the line from Building 892 south to the Tijeras Arroyo. The breaks 

occur in eight clusters; the distance between clusters ranges from 150 to more than 600 ft. The most 

upgradient breaks at four of the eight clusters are severe. For example, in Plate 5-11, Keyed Notes 

Nos. 2 and 13 in Block lOd are the most up gradient and severe breaks in the clusters.· These 

locations were selected to provide .the most conservarive estimate of the extent of a potential release 

from a break in the line south of Building 892. 

In other clusters, such as Plate 5-11, Keyed Note No. 3 in Block 7d, a severe break is within 75 ft of 

the most upgradient break in the cluster. This severe break was selected to be representative of a 

potential release from the line segment for that cluster. There are no severe breaks in the other three 

clusters. In two clusters, a moderate break is, or is adjacent to, the most upgradient break location. 

In these clusters, the most upgradient moderate break provides the most conservative sample location 

(Plate 5-9, Keyed. Notes Nos. 4 and 12 in Blocks 4d and 7b). 

In the final cluster, there are two slight breaks and slight offset joints lying 3 ft apart, identified as 

Plate 5-9, Keyed Notes Nos. 1 and 2 in Block 4d. One location will be sampled due to the proximity 

of these deficiencies to one another and their distance from upgradient (600 ft) and downgradient 

(150 ft) clusters. 

One soil sample will be collected by hand auger within 18 inches directly below or adjacent to the 

line at the locations shown in Plates 5-9 and 5-11 for field screening, lithologic logging, and 

laboratory analyses. Soil for laboratory analysis will be transferred from the sampling device to the 

sample containers immediately upon collection. Additional soil will be collected for screening and 

logging and then disposed of as IDW. Sediment remaining in the abandoned line (i.e., thaq?onion of 

the line south of I Street) will be collected from three manholes near Buildings 893, 892, and 819 

(Manholes AWMH15, AWMH12, and AWMHll) if sediment volume allows. If sufficient volume is 

available, the sediment will also be field screened for VOCs. The manholes were chosen based on 

proximity to buildings contributing substantial effluent to the acid waste sewer; however, the locations 

may be changed if no sediment remains in the line at these manholes . 
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5.12.5.1.2. Analvtical Parameters 

Environmental, QNQC, and waste management samples are listed in Table 5-33 for the sediment 

samples and Table 5-34 for the shallow subsurface samples at the end of this subsection. Shallow 

subsurface samples collected near or below acid waste lines and sediment samples collected from the 

line interior will be analyzed at an off-site analytical and radiological laboratory (Level ill) for VOCs, 

SVOCs, PCBs, total TAL inorganics, isotopic uranium, isotopic plutonium, isotopic thorium, and 

tritium, and at the on-site laboratory ~y gamma spectroscopy (Level II). All sediment and thiny 

percent of the collected soil samples (chosen on a random basis) will be analyzed for hexavalent 

chromium. Field screening for VOCs using a Pib or FID and for alpha and beta/gamma radiation 

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

collected. 

5.12.5.2 Borehole Investigation 

5.12.5.2.1. Data Collection 

At break locations where the shallow subsurface analytical results exceed risk-based action levels 

derived in accordance with the methodology presented in proposed SubpartS (EPA 1990b) and 

SNLINM background metals and radionuclide concentrations, boreholes will be drilled and additional 

soil samples will be collected (Section 4.1.2). 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 approximately 18 inches downgradiem from the hot shallow subsurface sample 

location. The vertical extent of potential contatnination will be detertnined using on-site field 

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 cenrral 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 as determined using field screening or on-site laboratory analyses, to a maximum of 25 

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

techniques, site clearance, and access. 

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 II or III) . 
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Borehole sampling will be initiated at the depth of the shallow subsurface sample. Samples will be 

collected at 5 ft intervals from 0 to 50 ft, at 10 ft intervals from 50 to 100 ft, and at 20 ft intervals at 

depths greater than 100 ft. 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 terminated. 

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 

logged 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-Meuller pancake probe. If no COCs are detected, then these two 5-ft samples will be 

considered uncomamiruued and sent for confirmatory 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 uncontaminated. To meet the 

objectives described above, at least 20 percent of the samples will be submitted for off-site 

verification analysis, including the sample showing the highest screening value (to characterize the 

narure of the COCs) and one sample from each of the two deepest uncontaminated sample intervals 

(to characterize the venical 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 approximately 100 ft bgs, but the depth may be extended 

based on the field screening results. Acrual depth of vertical sampling may vary according to field 

conditions and the equipment capabilities. At least three soil samples will be collected for Level ill 

analysis from each borehole as well as additional QAJQC samples. 

5.12.5.2.2. Arzalvtical Parameters 

Table 5-35 at the end of this subsection is an example table listing the environmental, 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 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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.. iii-i.OOi: . ·- soii iiOiiii>iG ... . soil iXi ii x 
Bii.OOi~- . SOil iiOiiii-iG . . . soii ioo x x 

- Bii.(Xi2:-·- soiL BOOiNG FiEil:i ol!Piic.O.ieisoii. NA x x 
. i!ii-ooi:· ·-- -·· -N;;·-- -·- EQtiiP. iii.Aiii<" ... NA 

fii.ooi: . -·-·-· NA- ..... - . .... FtEli:i iii.ANK NA 

ON-SIIELAB 

ANAl.YS£5 (b_)~)_ld) 

fi:' 
g 
li 

~ 

u 
~ 

i 
x 
~ 
X 

x 
X 
X x 
X 
X 
X 
X 
x 
x x x 
X 

j!; 

OJF·SOE. LAD 

~!!!4•}0) ' 

gf 
c ~ 

..-:' ~ .:= 
E:::;~::;zc..::? 

:::> z "' (j 13 ~ rl - 0 - "' 13 ::; 
6 z ~ 5 5 ~ ~ ~ 2 

~~~~~~~~~g~~ 
~ g 0 ~ ~ 0 0 0 ~ ~ 0 0 
g X 0 ~ ~ 0 0 0 5 ~ d ~ 

I> ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ X 

x 

x 

X 

X 
x 
X 

xlx1x1x1x 

xlxlxlxlx 

xlxlxlxlx 

~~~~~~~~~ 
XI XI XI XIX 

X I I I X 

X i< 

X X 

X x 
X 
x 

it;;; .:.<:i~oJ "j"nbe; ~i ~sie ii'r~-~~j ~· ~ i:ie ~(j ~n io.i nnolyllc<!l ,;,;,jj~ and types and n1Jn1001 of contolners used. 

16·001- NA I llliPili.ANJ( NA ld±JJ b± dd X oilM·ooi: -· Gtiliii soutiwi\stE Nl\ ~ · x x 
' .. '·- ., . . . -; - ' . ' '" I()IAI. SI\MI1.ts 17 - -- 16 == --l!!. -- -d-h-1-rl~L~h: 

llolal Samples: field Scroonlng = 17; On-s_llo Lab = 16; 011-sllo lab =8 
~ i ~~! 

e 
) 

-1 
!:} 
{;' 
VI 
' ..., 
!-" 

trt 
::<I 
!!! -"' 
~ 
~ 

ti:f 
0 g. 
2. 
n 

~ 
~ 

(I] 

i 
"' ..... 
0. 

!£ 
~-
t!1 

~. 
g 
!!1 
0. 

l a. 
[ 
,fg 
~ 
8i 
~-
0 

~ 



• 
!~ 
~!i !::;:: 
~ 
;:; 

~ 

i 

o4 

:t 
~ 
if 

v. 

~ 

! • } ) 

··----~----.-----.--------.----------, 

ER SITE 226 : (Acid WaJI<> Line) 

nnrJ 
NUMBER 

Al!lslonOor· 
Coded 
Stl'nple 

Nurnber kl 
Field 

"-

SAMI~ E If> (O) 

11226-

SAMPLE MEIIIOO 

(O.Q. Geoprobe. 
SoH Boring. 11ond 

Auger. elc.) 

SAMPLE JVI'E 

(o.o SurftK;o SoiL 
Sedln.enl. ~?insole Ulonk. 

lrlp Dlank. Oupllcote. 
etc.) 

l

(a) N\OirfiCOI lfWell DDID" flllkl Jct~mlflhgdl ot'l(lotJIIOI'IOIO ~• dllcUUOtJ 111 "* tod. 

(b) AloiJirllc.oll..,all Dnt<t Qootnei.Qb !OI'ftpM conto~toor wolufo~eltYuo ,,...,..,_._,. wllbo tJnloo.,•-cJdt•v IIMJ un Ill• k~y clo.JIIIog mohllrolloro 

(C) On Ill* lnl1 Qnlllriii:Oionelt\Odl w• be dototor*lod ~~~ o to\OJr dole. 

ild) M gooc:hbro~d luh01otur $1'Jr"""" WI be pi'6Wnoood (lf>lc:o ._.olnn olhn,.,..u. rwatud 

~(o) AriQirJIColfevo'. Dolo: Conabll al dl..f~IA!I of 21J1. Dill .. til'•· silo loM.IQICIIUI\'OIV~I'k:lll tatl....,. 
ltl) Oft·llll'elab ~ conlolrwr vo~~ .. ...,,..,.pe roQl,Jijomonlo 101 W>l ond 1o10hwld he dalu"Monrfhy •• !If......, Mu!V'OD'mni Otflr.o (,.JIIt'l(lmohau!lon 

luu fl .. $1)11'1Jlln Dcurolooklt .. lfQon>ollon •VO:~'O locollnn, rrMJhl&. d<•t•ll\ etc;: lhiS ~h(llft llflll'oltllc.olontcilllmlr h cto..::oll-.1 .. , S..Cii11n II ... 

(hl lnr,wO"J"olct acot~~rllr.ol mort.odl hclnSUtiJIO Qltd 1()(JJMMiolllf~. 

ON-SirELAII 

A.NA.l YSES (b) (C, (d) 

6' 
H 
8 
~ 

i? ::i 

~ 
w 
<( 

! _it 

OFf-SITE lAB 

ANAL YSfS IIQ C•J C'l 

~ - ., 
E. ~ - " - "' ~- .- -

~~~ z2~ 
tJ:2~~Hlt!c 

I
s :!'~!5Bg~tl 
~ § ~ ~ ~ ~ ~ ~ ~ 
':.:'~~~!f!.12o!l! 
;n_oa&::i~O 

~ li'l~ ~ ~.~ ~ [J Q 

~-----------------------------------~------------------------------------------~ 

e 
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ER Site 226: listing of Samples Collected and Analysis Performed 

ER SITE 

226 ~~~l'~~~~~~~~,i~~,i~~~t~~! ~~'!it~~~)~;~f~~tf~~1;lijlfflf.ffi i(\ll!~lfll'!lil~~f~~1~~trJ!~~0~'~~~~~~l;[~~~ft:;~~;~r~~ijilll,!t~ 
FIELD NUMBER 1 DATE/TIME Date SAMPLE 10 REMARKS ~ 

-~h ~ ~ 
Assign Bar

Coded Sample 
Number in Fiei<J 

sample was See Plata 1-1 for ~ g 
collected Locations ~. _ ;: :;: 

. .....: .... --e ~ z M ~ 
~ ~ 2 ~ u ~ ~ 
W ~ oo 2 z ~ m ~ -
~ u u ~ ~ z ~ ~ g 
(ij- o u -z =>-.;(~a~ 
- u > w -0<( :;;:::2: O::..JJ:d 

c:J .a 0.. ~~C)..:::<( ::JO..I-:J 
>-en "'coa: 0 >->-uuu-

J: I 1~= I ,e ~ 4: ~ -;;; 
0 ~ :: ~ a: a: a: ::; <J:~ c. ~ (4 <( ::2: ~~tU~ O<:(u0002;;::~ 

U -'"'o U 1-:3: UOJroXI-I:Ci-l-\-1-...J-1 o I if lo ~ < o ~ 4:: :5: a > oo:t u w o 1 ~ 2 ~ ~ oc lu lu > t- rn o.. a: > c:: Cl 1- > UJ f-- a.. ::z:: t- I.Z t- I- t-

Tl226· 

-----·--·---- -·- _JlO-S L_ --- ! X X 

022969-02 7/12195-8:15 GP·001-010·S X X ----1----------P-P-~-~ -- - ---
i -~~~~~~~~-- ~~:m~~::;~F =--=~~]g\:~Igi · =-----~~~~-~-~~- 3= ==-- ~~0 -~~~. -~~~ -~----- -=~= ~~ =~~ = =--=1--=1=~= ~:::l::.l ::.f-:J~-j~-1 ~:I:KI=t= o22969:as- --7ii2iiis:a:is- --·iir:ooi~oio~s x x x _ 

]~~~e-oi-= · 7lf2i9~~~~o- G~=~~~:ooa:s= . .: ~ ___ ==-·-x.::: -~--- -- ' ~~ 'J'rj~- l---l-1-l-l 022970-02 7/12195-9:20 GP-002·008-S X X _______________________ _ 

o229ro:o3- 7IT_3~5-9:2Q_ -::--u~pp~:~~!f:s---::- ---= _ _>(_ =:.-=:_ -:-_:-_::-:·-~=:..!C == =~ _____ -- - -- ------ ---- --- ----~- _x 
1
.- r-,,-

1
---

-jjl~j~~:~;~ii- --~~:66~:66t~- - ·---- {=- ---= _ _:.:::.Yx ----- --x------- ---=- --- --::-· --1-"- ·-!-! ------ --x---, -- )( ----- X 022971-01 
I ou911-o2 ..E!:-·-·-

022971·03 711. 
022971-04 7112/95-1.0:20 

22971-o-s- "7ii'ii9s-10:2a· 
o22972-iil. 7/12i95-fi:Jii
oz2972-02 7/12/95-11:30 

i:-6Hil~f6~-l ~H~~;:: :~~ 
1-m~mir- -m~:~~=lH~-

-622974:or 7ii2/s6·13:55 
-o22s74:a3-7ii 2195:;3:55 
-o22974:o4- 77i 2i95::jJ:iiir 
o2z974:os-7ii2i9s-13:55 
- :o1"'7713195·a:Zo 

022978-04 
ozz97s-o5 

022979-01 

7/1: 

2265AMP .XLS 

::55 

X --c-- -X 
y--.. ·-f---x- _>U_x_Lx 'I:S~:S -

XIX 
-(jji:Qoa:oo~l 1--x --- x 
'Gi':aa3:~gt~ · = ~- =-~,_:::: = --~ X 

X 
X 

_j6~~ .. --- -~- --== -~=====-==-=. x x ~~~ ~-=~------- -x--x··=-· .. -=:J---1--1 
GP-004-007-5 X X X 

:§§~:§~?:~= ==-----·-:= ·_:~ ~ := ~-= .=__ -=~- _:--~-~ -=--=~=: -X-:-- = ~= = = = = ::~~ ::.:.::_ = :.::_:_ = = ~= =I 
'~~~ ~ X X X x ---x-----------~-x---x-x---- ·-------- -----

- - j(- --- ---- -x- ·--- ----- ------ ---- ---- -- ----- -..... -·- "iC -x- - -- --
::.x-===:::.x..::.========~--------·--- ------

-GP-007·oOs:s-l~-------l~- ---- ~ 1---1----1--A : : : 1 
I I I I I , 

~~~~-:~:~_-:_~ =~=--===[; -- -=--~-1 . 1- I 
GP-007·006·5 X X 

- l7:s-- : _ - ·x- - n--r-c~---'----'-'-'---'-
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.e 
' TABLE 1 

ER Site 226: Listing of Saonplcs Collected and Analysis Performed 

en sne 
226 ~~~!t'i~i!~\t~t~f~~~~~~'''~~t 'f11111il,lflj~~~~1-~~!l :!;lli!ll~~~:-iltt1:~~t}1!'~~~1~~~M~~f:~ltt~\1~1fl(ft~~~'~i~; 

fiELD NUMBEH DATE/liME Dale SAMPLE 10 REMARKS "f 
imd Time the ni ~ 

Assign Bar- sample was See Plare 1-1 for ~ 0 
Coded Sample collected locations ~0, - f; - - "' Number in Field ~ ~ ~ M -... 

! ~ 2 ~ U M 
~ - ~ z 3 00 ~ 

Tl226- i r; ~ ~ . ~ z :? a: 2 ~ B 
-- o o -z ~- .o:t=:~o=>ol::(-!!. u,.. w -o<! ~z a:_.:r:o 0 z 
z CJ :9 D.. ~~CJ 0<( ::lG..t-da:..:( 
o > (/) Ncoa: >->-uuu oc;, 

:r: t= 8 ~ ~ ~-;o ~~~o:n:o::!z~ 
111 c. ~"" c:( ~ mU~ U<{uOOo~;;_:o... 
U I::! J/ 0 U l;; :i :r:: U O....lalXI-ffibbb!:::...J-1 
§? I=~~~ g ::;:; ~ f= g ~~~I g :z ~(I) (I)·~ 1:! ~ 

_____E329~~2!__~!~~!~~:~:~~---.QP-OQ~-007-S _X _____ I--· ~--- X X ~~---I- --;-+---+-I 
022979-03 7/13/95-8:55 GP-008-007-S X X X 1_.X._1 __ 

o22979:04--7/i3J95~8:5s ____ GP:oiia-oo7-_s_ X ,- 1-··--x- ·---- f--- f--- r-r-t-xi--·--

~5H~~~;~F :~~i.it~HJL---~~:§~~~~;~r -----:·- ---~--:_~~:=:~---~ -~-- .::.~~ ----- --x ..... :_x~- ~-=--~~-----------------
0229~~::2!_ ~~~5-9:4!?_ __ _QP-02~~2~ ------ X ~ X X X .,,... __ --I--+-+-

_ __Q~~~~£:2~ _I'-!~'-~~:~:~2__ _____ §~:92~::22~ ----------------· __ x_ .L __ -~ X ____ 1 _ 
_____E~~~80-0~ _ _!l13125-9~Q_- _Q!:;Q~~::Q06-S _ X L.l<__ . ---- _ X '--·~ 

022980-D5 7l13l95-9:4D GP-009-006-S X ,-X r--- X I 

-oz29iil"=~ --7ii3/95-1o:3o -GP-010:007:;s- X X X 
-o229iii:02-77i3i95~io:3o- --iiP:oio~07::s-·------------ x x x --xr--x- t-r--
---o22iiiil:03-7ii3i9s-1o:3a··--GP-oio-oo7-s . x '--rx- t-· -x--x- f---
---o22981.04 -7iiJi95=io:Jo -aP:o1o:Oo7::s- -· x x x 
"o22siil:os- 7ii:lts5=io!3o- --6i':Oio-oo7:s- · --:x-- --· ·------- x --·-· _____ x ___ -------------- ------ - --
o229ii2-0-, - 7i13J95-i i :J5 GP-011-005-S --JC . .. .. X -- -·-· X --- ·- 1--

022982-02 7113lss-11:15--Gi'-ii11-oo5-s x x --- t-x -x Yx 
022982·0J 7ti 3/95=-i 1:15 GP-011-005-S .. X-·1--------x- --- -- --'-'--1---t-·1-:x:·+-;X;- -- --t--1--l 

~~m~:~:-· -~~i~~~~HF ~~:gH~~g~~~- -- ~~-= = = = =~-= == :== =;= = = = .: -= := = = =,= = ·-x-=r= 
---o229aJ-o-,- 71i3i95=-i2!5o --Gfi:o1z-oo6-s x ------- -x--· -- ---- -x-- ---·-·-- -- -- · ---
---o229iiJ-o2-7ii3195=12:5o- --GP:0i2-oo6~s ·· x---·--·-- ·-x-· ---· --------- ----x 'X' ·-;c ---- ----!- -----

~~~~~~~]!- -~;i~;:~:~I~~~ -~~:~1~~~~~- ___ __::_--::::--== ~:~- -= := = =~~ =~=- == ==r= = =~ -~ ===: = = -x -x· = -~~ = =~ 
·:-~m~~]~ -i~ ~;~Hf~~~ ~~~m~~~F-- -- ~~~~ -~= =--= = ~-~= =-= ~---- -x--= x-= ~~ ·:·:.:: :::-_: =: = = = = := =-= =-
022984:o2 7ii3i95=13!3o -GP-o13-aos-s . ·-:x· -----·--x- ----------------x-x--i<-- ---
022iia4-o3-7n3i!i5=13:Jo--GP-o'i3-"'oii6-S --:x --------x- -- ...... ____ _:_:_ __ ---- -x-x- ---1- ---· 
---o22984-04 7ti3/95-13:JO --Gi'-oi 3-006-S -£ -- ---- -X- -~- ·-.------ --- --- ----. - -- -- -· ·x· - --
----- ·-·--------- ---------- ------ -----------· -- '"' r-- --·- ----' - ·- ---· 
-~29~'!;25 _ _2!1 :3!~5-13;22_ __ G!:;2~ 3-0Q~ _____________ x__ __ _____ -~- ___ .. ____ x_:_:__ __ ___ ____ ____ _ __ _ _ _ _ . __ _ 
__ _Q~~!!~5·0_1 _ _211~!~5-1 ~;12_ __ G~::Q!_~~2~-- ___ !'J!~I!'i!~D-__ _ X _______ _2(_ -~- ___ ---__ .2_ -co- __ -·· ---· _______ -· .. ___ -· 

022985-02 7113195-14:10 GP-014-006-S MS/MSD X X X X.. __ X.. ~ ... ._ -'--

226SAMP.XLS Pago 2 or 6 
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,e 
) 

ER Site 226: Listing ol Samples Collected and Analysis Performed 

ER SIT~ 226 j\'~~~i~~ii,iWI~\\ti£fl!ll1 
FIELD NUMBER DA TEITIME Date SAMPLE ID REMARKS 

and Ttme the ~ 

Assign Bm~ 
Coded Semple 

Numl:ter to Field 

sample was 
collected 

See Plate 1-1 ror 
Locations 

E 
E ., 
~ - ~ . ....: .-
~ ~ 7 M _ 

Tl226-

g 
> 

~ 

"' 
~ 0: 
.c u 
~ ~ a o 

E ~ ~ 

"' --' 
~ 
w 
~ 

N 
!!! 

:t: ILl I= g 
_E~2985-03_ 7/13/9!!_:)~:_!.£.__ GP-014-006-5 ·-~-- X -~-~ 1 
022!!~5-04 __2~~~5-14:10 __ GP-014-006-S X ~--------- --+----l--J-----'-------~-1--· 
022985-05 7/13/95-14:10 GP-014-006-S X X X r- ,-- . 

l-:-.=2g~~~=~F -~n:;~~~zj1g~ =~~:§i~~§:g:~= ·=====--=-~::~~-- --=-~= .:.=== =-~-: ::.:.. ·r -~-==: ==~:.:. -~-=-=- ·= .:.x-.:~==~: _)(_:.:..:._:---· ::::: ~-.:· ·_- :_= == = 
""';:~--f~!tl ~~lti= ==!~~=!~~~~~_,-;~=-g~=:;;~;~~ 

3!3-,. ~~:_;~;~~];_ ~~~;::~;~:~ -----~---- :- ~~--------- x X --~:--~.EY_r----:,_1------\ 
-04 7/14/95-9:55 GP-016-010-S X X X 

"--:Q5 7ii"4/ii5-9:55 --GP:016-010-S X 1--------X X 
7/17/95·9:30 --GP-oi7.01o:s- ----- )( ----- -- -X ·x-

m7/95-9:30--Gl'-Oi1-0io-s X X 
-o3 1 7/17/9s-s:3o·· GP-o11-o1o-s x- ----r--x-

Tti7iii5:Si3o--GP-ol7-a1o-s-- ·-x·--------x- --- - --t--- --~--~-
--------- ------------ ··---1---- l=t:l 

-az~~~s.J~ I ~1;(ff-~~jor- =i~:m~~l~l- --------- ~:~ · ~- :-.-~-= =~: -- -== == x. -- -~x i =;;= =~~ = = == --- ~= ~= ---=-1=1=1 
7/17/95-10:55 GP-018·010-S X X X X 

_l5j~l X I X 
XIX 

-iii7i9s:;a:ii5- --GP:oiS:oio=s -x- -- -- ·-- -x·· ----------~ -- ---- -- -- -- ---- - -- ·;c ---- 7i17Jss:;o:iis---oP:oio~aio:s··- -x---------x-· --- x · ---------------------

!!~: 1f~il iilil--------J . -... ~: ~~ __;=:--~ ;~i,:.~=~ = ~~~~~~-'1~1~ 
~Dii~~ ~~~itlllf- =n~~~~ir -~~====~ :~== === ~i i:~z== ~~- ~-l=_L~I--~-~ 

226SAMP.XlS Page J ol 6 
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.IABLE 1 

')-
ER Site 226: listing of Samples Collected and Armlysis Performed 

ER SITE 220 i~~~~~;;ji;jll!ift~~~1~~~~~Jlli ll\fjlfiw1tf~m"1~i~lij!~~:~-.. 
FIELD NUMBER DATE/TIME Date SAMPLE 10 REMARKS ~ 

anti lime the Ci ~ 

Assign Bar~ sample was See Plate 1 ~ 1 for ~ 0 
Coded Sample collected locations :g. _ ~ 

Number in Field ~ .- ~ 
~ 2 z ~ ::: 
~ ~ ~ ~ u ~ 
ni - ::lZ;:lUJII) 

r122GM -a ~ ~ ~ ~ z ~ a: e ~ ~ 
- ~ 0 u - 2 ~ - ~ ~ 0 j ~ -
.!!. U ;>- w .-0<( ~Z n:..J:r:OCJZ 
z CJ B n. ~~CJ ooc( ::tll. .... ::::ia::od'. 
o > Ul Ncoa: a::i:;>-uuu-o~ 

=a i= :2 ~ ~ ~;~ :r:_.~~o:a:n:~~o 
111 :::!; en<(~ wU- U<(uOOO_ c. 
U :r::::::! &J Cl U I- ~ :z: U O...JmXI-CCbbb~~...J 
~ ~ ~ ~ ~ g ~ (3 := §! Z;~:i~~~tn~rn~:=~ 

022998-04 7118/95-8:38 GP-020-009-S X X X 
·o2299ii:O-s -7i1si9s-s;:iil --G?:o20:oo9:-s- x- ------x -x---· --- ·---+--l·-~-
----o23ooo:Oi ___ 7/iiii!i5-9:45--GP-ii2i:Oii'rs-----ivis/fviso-- x -x ---·--· x ----- ·---- ---
-o23ooo-o2· 'nists5:9:45- -·--i3i;-o:!f.ocii-s·--· ---·- ivisiiviso-···-· x x x x· x 
··o23ooo-oJ · 7/18/ss-9:~5- ·---iii>:oi:i:oo7:s··-- ------····--- ---···- x ·x- ii" x 

·a23ooo:04 ___ -7ii ii/95:9:45·- --Gr:o2i~iioJ--s- x -x- r- -x l-
o23oooo5- 7/i 8i9S:9:45 -GP:02i:oo7~s-- ---··· X -x· -X- 1- t--
o24719:0-1 - 7ii8i95:To:2o --iir:Oi2-oo6-s -·x- -·x- ___ :.:._ x i-· · 
o24719:0~ .. Ttiaiss~iil:"2o --Gr:o22:00s:s- ·-·:x- :x- -- ·x- -x -x- t-- __ , 
-o247i9-53 7/i.iii95:;o:21i- --GP-o22~oos:-s- -x·· x !--"- x i<:" r-· 
-~;:~:: ~~-~~!~~~g- -~~~~~~~::~ ---- -~- r- -- - -~ X -- ·-1-- --· -- ·-·· -- X 

024721-01-- -712oi9s-1o:1o -Gfi:o24:o14=s-- --- - ---,.-·· x --- --- I·---
024721-o2 . 7/20tS5-10:10 GP-024-01.4-S ------ --------·---- -- -x-fx- X -)c-----------
024721-03 7/20/95-10:10 . GP-024-014:5 -- -X- ··:x-
024721-04 moi!is:;o:;o· --Gr=o24:014-s-- __ ,_ -J-cx:;-j·-+--

-t-...:..:.::==-::....:.:"-'-"-t---=:.:....==..;...=..:..c~-~-----··--1- r- 1-- 1--- -
----+------1-------l-----·----t---l----------·---r--- ··-1---·--·~ -

024726-01 7/20/95-9:45 -sD-001-001-SS- -p;cjo OUTFALL----- ---- --·--- -·---- ---··-X-~.---· - ·----·----·-
:-iJ24n6:-02- -7t20is5:-s:45 -so:ooJ:oai:ss- --Acio .. ourr.i>.LC___ -x- -;c ·y x 
-o2472s:oa- 7i2oi9s-9:4s -sn:ooi:oor:ss- --..:cioouri'.i>.i:c- l-x- 1x ,_,_ 
-ii2472G-o4·-· ·--·7iioiiiS:9:4s- -so:ooi=ooi=ss- --.c.cioouri'ALt.- ·:x· 
- o24 1 :zil:os ·.. -·1 iiois5~s: 45-- - so-oo ;:oo i :ss --- -iiciifoiii'i'Ai..i.·-··· ">i 

o247as:o;- ··-a;;·;9s:a:so- --so:oo2:ooo:s --iiwi1Ai-i=15-- x -x- -:x-
024789-02 eii/95-s:so --so-oo2-ooii-s AiiiiMi-t-1s-- x I- x -x- -x- ·y x 

--o-z47ii9-o:i- -ii/i/95:a:5o- -so-oo2-ooo:s-- ·---..:wivii-i=i 5---. x -x- ·- _ ·x-- ·ic '---·· 
. 0247B9-04- 8Ti/9s-s:5o- SD-002-000-S AWMH-15-- -x·· )( --·- ·- - - x· 
---oma9-05--8/ll95-8;5o- --SD-002-D00-8- --A-WMH-15-- ·-'-x'- - -_x- -X- --
02479o:o-1 - aii/95-iT:oo- --so:ooa-ooo:s-- llwi1AR=loii1Asifvisi5! -x- -- --- -- --x- - · -· --- --- ··· - -x-- -· -- --·- -· --- ·- -- ·- -· -·-· 
o2479o:02 -siiliisT!:oo- -so:oo3:ooo=s- "Awr.1i-t-=loiivistMsoi- -x- -- -- -- -x- ------ ---· -- -- -x- -)c x - - - -·- ··- -r-- - -
--o2_4_7iio:o=---3- -:--Bii/95-1 1 :_oo- --so:Oo-3--o-oO:s - ---AWMH-=-io-- -x- -- .. -·- -_-_ r =· =-·-__ -_-_-_-· -====· ---- -·...:.:.. -···---- -x_. iC - -- -·.: :..-=• 
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ER Site 226: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE NUMBER 
Subsurface Soli 

SAMPLE 
DATE COMMON NAME 

AMOUNT REPORTING I UNIT OF 
DETECTED I NOTATION LIMIT MEASURE 

T1226:(3p~oo1:01o:s·- -12.:-jui.::95- ··---··AcETONE-- ..... . .. 128 -·-··--·-··:;------26----·---t,9ii<9--
T1i26-GP~ciof:o1i:i-s-· .12~JUL~95. METHYLENE. CHLORIDE 2.54 . -··-:(---· . ·- . 10 . ug/kg 
f1:226-8p~6o2-oo8-S-- .. 12~"Jui.:-9s·· --··--·· ACETONE------. - ·--12·-··-·- - --T-· -· --2o·--· -·--· ugikg 
T1226~GP~oo2:ooa:s-- i2~JlJC95. METHYLENE ci-ii..oRiDE ···--·-i59 ---· ·-··--j ----· --·· 16--- . -···· --ugikg __ _ 

-t1226~Gp:oo3::0oii=s- -12-:::iuCsir·fviE'fi-iYLENE~i-ii..bRibE .... ---··2.33. ---- ... ---:;--· -·--·--16 ____ ·--ugikg __ _ 
"r1226~GP-004-06i:s -- "12~Jui.:=9s . ... ACETONE .. -- . 10.4 j·-· -. --- - 20 . ---·-· ug/l(g 

-·r1226:(3p~o4:oo7:s- -1z:-ju[:95- METHYLENE ci-i[oRIDE -·---· 2.33 ---- __ j ____ -- 16 ___ --ugikg-
-f1226-Gr:oo6::066-s -12-JOC95 ___ ACETONE·--· ·----11___ ---J-- ----2o- ----ugikg-
---T1226:Gr-6oe~oo6:s- -1:X:-JuC-9s·· ME=n-iYLENE-CHLORiDE - -- 2.5s· - - --· --J ··-- ----- io···----· - ---- ugikg·--· 
·-r1226=8Fi=oo7=oas=s--13:Jui~9s· iViEl'i-iY"LENE-ci-ii.:oR.ioi: - --·- 28.3 ---- ----·-·--io ____ uglk9 
r1226=8Fi:067::0o6:s--13=-JDL:95. ·---AcETONE --·- --·--36:8 --- ----26-- ---ugikg __ _ 
.T1226:(3p~o6a:ooi-s- ··13::-jiji..::95·· . .. -···AcETONE- -- .. . . -1i8 .. ... .. - --J . ·-· ·- ·-···. 20 .. - -- --ug/kg 
r1zze-GP-oo8-oo7-s·· 13.::Jui.:~95 METHvL.i:NEcHLORioE 19.7 · -- ··-· ·-·-----··-·- __ 1o --- ---li9,i<9--

--t1226=8F>-oos=aa6=s--13-.JOL-95--roliJE.NE-- ·· ----8:68---··· -:~-- ___ 1o-- --li9ik9--
·--r1226:8r~oas=oo6=s-- -13:::JuL-95- -----·-- AcE.T'oNE" ___ ·- ·· -- 56:7-- -- ------ -----·zo·- ----- --- ug11i

9 
. t122e:(ip:oo9:oo6~s- "13:::iu[:g§" "iviE:fHYLENE CHLORiDE 22.7 . -- - -·-- ------ -------16 ······· ug/kg 
--i'1226-=i3r:o1o:oo7:s- --13:::iiJL-95- METHYLENE-CHLORiDE --·----26:7 ___ ------- ·--1a··------ ug/kg·--·-· 
--t1226:8p:o1o:oo7-s·· -13:-jiJl-95- ------ACETONE ___ ·--·- 21T ____ ----· ·---26-- -- ---ii9ikg ·--
.. t122e:-(3p:oT1-oos=s- -13.::iuC95 ------·'foLD ENE ______ -----·5-:3- - ---""J-- ---io -----· --·u9ii<9 __ _ 
T1226-GP-011~005-S . 13~.1uL:95 METHYLENE CHLORIDE 127 . --- ---- . --- ... 16 - - .... ·ug/kg 

-ti226:(3p:o12:oo6~s--13~"JDL-95- -·--·-;;.cE.i"6NE.-- -----38:8·---· ---26 ___ ·-u9ik9 --
-f1226-Gfi:o12-oiia:s 13-.JiJL-95--METHYLENE CHLORiDE ----28~C- - --1o --· --u9/k9-
-'f1226~GP:of3:oo6:s-·- -13-Jl.il-95 METHYLENE .. cHl.oRibE. ·-·. - 26X ____ --- . -- -·io___ ···-·uglkg·-

T122G-GP-014-ooe-s 13-JUL-95 METHYLENE CHLORIDE 9.92 J 10 ug/kg 
·· t1226=8r=o14~6o6-s -- ·13=-JtK-95 · ·- -·-···AcEtoNE··· - ··· 36:4······---- ·----~--- ·-·- 2a-·· -·· -·----u9ii<9-
-ti22s=8fi:o15:oio:s -14:jui_-:.95 METIIYLENE Ci-tLORIDE i4- .. .. .. - ··- B.J ·---- ---- 10 - -- ug/kg- .. 
.. fi22.6:GP-016:ojo:s ... 14:"jul-95·- METHYLENE CHLORIDE 7.23 ....... ---·-sj ___ --- .. ia·-- -- ·····-· ug/kg- . 

-- fizzB=8F>~61i=o1o=s 17-JuL-95-· METI-IYLENE-cHLORIDE s.9e ·- · sj·- --· ·- - 1o -ug/kg 
-f1226:(3p:o1ii-6fo:s- 17:.JiJC~!K METHYLENE CHLORiDE -i24. ------ ··---ar- ---16_____ -··ugikg-··-·-

·-f1226:(3p:o19~o14:s··· jj:-jui:::.95·- ··--······ACETONE ... - 15.8 --··--- ------.1--- ····----26- --- ·---ug/kg-· ... 
--f1226:(3p.Q19.::0"f4:s- -17-juC95 -METHYLENE-ci-i[bRioE. ----2~7-·-· .--j ---10 - --li9ik9--
~-ri22(3=GP:o2o:oa9:_s - --1a:.jiJC-9s·· lviE.l'i-wi:.E.NE.-ci-il.oRioE --·-- 2:78 -:_--.::_~~ :- .1--_ _ ___ 1 o-_=:_ =~j~&~~--=-~ .. 
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TABLE 2 
ER Site 226: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT 
SAMPLE NUMBER I DATE I COMMON NAME DETECTED 

·~l!~~~~,~~Fj~~tf:::~~~~~~g~:!·-· 
--i'12.26=GP~o24·:o14:sl2o:-j(j[:gs ·- llliE.i·i~YLENE. CHLORiDE 

2.89 
39:8- --
3.33 
10.8 
3.03 

REPORTING 
NOTATION I LIMIT 

J 10 ··-· . ---- ---- 20 
.. J 10 
--. ·--·- ... -·--

J 20 
·----j··--····· 10 

UNIT OF 
MEASURE 

ug7kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 

----bupiic-aie ··- ·---- ·-----------· -------··-·-·---··- ·- ··---- -··---···· ·-·---· -·-··---··---· 

-ttz2a=8fi:oo5-oo7-s -12::-juC:eir ---- AcE.toNE: ---- --1:z---- ----x-- ---za··-- ---··u9ii<9-
--r1226-Gfi:Oo5.:0o7=s- -12::iOC:95·- "iviE:ti-rii.:ENE ci-i[oFiioE: ---·--·i55 -·-·. ·-·--x----. --·-1a·--- ... - ui:iikg 
T122G~GP~b23~6o6~if·- -1ij:jiJ[~gs· .. ACETONE - 13.2 - - J ·-- ·-- 20 ugtkg 

·-T1226~8r~o23:oos:s- -1a~:iuL:9s. iviETriYLENE_ ci-iL_oRioE ==2:57 ~~-·= -_----r --· _ 16---·= ~--li9ik9-= 

---sedimeili-- · ----·-·····-·-·---· -·· ------·----··-·· ---r--·-····-·----·---1···------·---- · ··· 

--rj~~~=so=o~~=_o~~ .. =~~= -2o=J~L=9~-~ ·:-.:~=_:_ . ~~~.!. ?. __ ~(_--_._::-_--=:_ -. ---- !!:.7 ·· · __ .:_~-- ,_- =::~-- 2··o -···.··.--.-_ ~-- li9.Ji<i:-..=_ 
T1226-SD-001-001-SS 20-JUL-95 METHYLENE CHLORIDE 3.03 J 10 ug/kg 

-f1226-si5=6o2:oo1-ss 1-Aug-95 -METHYLENE-cHL6Ri5E ··--a:99··--· .. ---Js--- 10 --- . ugtkg. 
-r12zs=so~oo3:oo_fss - r.-AtiiJ-95~ -~~ti-ii~~~i: ci-it:o~ioE:_ =~=!?~-:-~--~~ ------Js --:- ---1 o · --~= ~_-lig/i<~-=-

-- -Fieiif8i3i1ks --~-1-- I 1------· 

ti??f:~~:~0.~:2~§:~-. r~~i:'Q5- --. -.. ~-. ·A··· C~T. 6_NE. -~· -.~:=-45:2·:-~-~--: =-::--J = ·.-=J_q-~.-.-_~: :~~~/kg-~~:-T122G-FB-001-000-S 13-JUL-95 METHYLENE CHLORIDE 22.9 J 10 ug/kg 
-11226-i=B-ooz:ooo-s 1 a-JUL-95 -----AcEtoNE-- ·---1 1.9-- · .. _J __ ·--2o-- ---uQik"9"-
1'1226=i=B-0~2=ooo-s _18::iDl-?~- -~E'f8Yi~1s;i=ii.:6Riqf -==. --~~~ .. _ ..... ···- --~---·-· ___ ... ~ 2 ___ ·:~ --:-.u~ikg-=-

Trip Bhinks - .... - ·-·----·---- -- -· -- .. - - --- ......... 
·-=r1226=ts=oo1-ooo=s-· -12=JUC:ii5- -·-----·-AcEToNE _______ ------ 96.9 ·- --· · ·-·· --- --- -----2o______ ---u9tk9 __ _ 
1'1226-Ts-oo1:oo0-s 12::iTiL-95- -ME'fi-iYi.:ENE-ci-i[6RiiSE ·--- 2:34- ·-- ----r··--· ---16----- --·--uglkg ---
-f1226=rs:ooz:oo0::W- ·-12:::iiJC95 -METHYLENE CHL<:iRiDE ·- .. 6.27 -- 8 - --- -·---- 2 ·- ""ug/1 -·· 
Ti226-TEi-ilo3-oo6~s--- ·-13::iuC:ii5 METHYLENE CI~LORIDE 7.59 .. - JB --- . .. --- 10 - ug/kg . 

--t12ze-=:ra=oas=ooo=s- -w:::;ui.-=iis· ----.. --P.cEi'oNE-- ·--- ......... 1 . .ra- - _T ____ - -·2.a·-·- ..... u9tt<9 -
-f1226~"Ts:oos:ooo:s·- 17-jiJC:iis·· MEtHYLENE ci-i[6RIDE ....... 7.54 ·:rs--··· -----16-- ·-ugtkg 
·-ti 22s:-rs:oos~ooii~s -1a=-jUC-95- ·----- - -AcEtoNE ___ --- ... -- ·11.6 - -·---- -.. --J-- - ·---26 ----- -- u!ilk9 ____ _ 
T1226-"f~:06_~~ooo~~ _ _!_8-JUL-9~: -_10§fi-i_ifE_~~-c;i=iC0..J3i~_E: ...... _?·~~~--- __ -~=~ -_: ____ 16--..... -·u~ik~- .. 
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TABLE 2 

ER Site 226: Detected VOC Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-TB-007 -000-W 18-JUL-95 ACETONE 43.6 10 ug/1 
-- T1226:ia:oo7 -ooo:w·- --1 8-JiJC95. METHYLENE CHLORibi: 

--
1.39 JB 2 ug/1 

-t122s:ts:aaii-:oao~s- ·-·1::.Au9=9s- METHYLENE CHLORIDE 
-·· ····· ... ·- -- ·--·-1o· - ... . 

3.65 JB _ uglk[;!_ ... 
··-'f1226:'rs:o1 o:aao:w- ·Ti\li9~95- METHYLENE. cHLoRiDE 

... . .. - ·-·-. -- . - --·· ... 
1.01 JB 2 ug/1_-
-- -·· 

J = estimated value 
8 = found in method blank 
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TA8lE3 
ER Site 226: Detected SVOC Analytical Results for Subsurface Soil Samples 

SAMPLE NUMBER I COMMON NAME I 
AMOUNT 

I I 
REPORTING i UNIT OF 

DETECTED NOTATION liMIT ' MEASURE ' 
T1226-GP-D09-006-S! PYRENE I 178 i J I 333 ug/kg 
T1226cGP-009-006-Si FLUORANTHENE i 178 I J I 333 i ug/kg 

J = estimated value 

Page 1 
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TABLE 4 

ER Site 226: Detected PCB Analytical Results for Subsurface Soil and Sediment Samples 

AMOUNT 
SAMPLE NUMBER 

SAMPLE 
DATE COMMON NAME I DETECTED I NOTATION 

REPORTING 
LIMIT 

UNIT OF 
MEASURE 

Subsurface Soil 
T-1226-GP-o69-oo6~sl-13~jUC9s--l-)i.Roct:oR126o ~---- 56 

-- - _____ :~ ~-~:~=] __ ::~-~I~:~-:--- L=~-==-~~~k9----
Sediment 

~~~;~=~~~~~t~~~~~ ,-~~ =~~~:~~-!- ~~g;~6~ ~;~~ :tit-----1-- ----- J------1-~:-~~1ir~:----1---:: .. ~~~~~ ---~-
J = estimated value 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE NUMBER 
SAMPLE l I AMOUNT I I REPORTING 

DATE COMMON NAME DETECTED NOTATION LIMIT 

Subsurface Soil 

UNIT OF 
MEASURE 

· t1226~Gf>~oo1-o1o-s--12-juC9s· ------ ALi.JMiN'i:iM-- ·----4626 ---- ---8-- ----4.76 ___ ----m9Ji<9--
-f1226-ofi=oa1=o1D-s- 12-:iliC:95-- ---ANTIMONY-- ---o:1:z·--- . ·-J----0.952-- --m9ii<g--
--,--1226~GP~oo·1:o1o:s-· -12:JuL:95.. - -J\RsEr\w::--- . - ---1.61 --- ---- - --------- ---- --6.95:2----- -· . mg/kg -----
T122G~GP-oof:o1i:i-s- --1z:juL-95 . BARIUM .. , -· 70.3 '' ' 'o' ' ·a 952 mg/l<g 
T1226-GP-001-01o:s 12-JUL-95 BERYLLIUM 0.23 BJ -- -0.476 mg/kg -
T1226-GP-001~010-S---12-JUL-95 ..... CADMIUM 0.319···- J-- ---0.476-··--- ---·-mglkg ____ _ 
i'1":226:(;p:oo1:o1o:s-· -12:JuL-95 ..... CALCIUM --- --- .. 26600- --- ---------8--- --9.52 ___ -----mg/kg __ _ 

--:n-226-GP-001-o1o-s--·12-JiJL::§s- -CHROMiUM- ---5-.513' __________ --0.952 ___ --~m9ii<9--
. t12z6=8r=oo1-=o1o=s- -12-=-JUL-95 .. ·ci-iFioiiAiUM (vi> - -· · o:r-·· ---· ·- ------u -- ---ox---- ----m9tk9-
-r1'2z6::c;p-:oo1=o1o:s--12:JuC:95- -------- cosi\Lf·----- ---3.67--- ---· -------8--- --o.952-- --rTi97k9-
n226-or-oo1-o1o-s-·12-JliL-95-· --_-COPPER·-- ---6~54--_ --- 8--· --0~952 mgtkg--
l'122e-of>-oo1-01o-s- 12::'JiJL-95- --------iRoiii _____ 1136o-- ------ ... --4-:-76-- --m9/1<9--
.. f1226-GP:oo1:o1o-s 12-JUi:-95- -- LEAD 3.84 o286 mgtkg--
-1'1226:(3p::ao·1:o16:S 12:ji.JC95 --- MAGNEsiuM -- -----2716 ____ . ---· 8----- --6:952 ____ . ··-m9ii<9- ---
T1226-i3r:061:o1o-s--1z:ju[::9s· -MANGANESE------ 269 ___ --8---- 0.952 _____ m9ik9·-
-r1226::Gr-:o61:o1 o-s-12::-juC:95- ---MERCiJRY- --o.62T5-· .. ---s:~-- ---o:631"' mg/kg--
T1226-GP-001-61o-s 12::-juC:iis ---NiCKE_L_ ---6:35 - 0.952 ·-mQikg--
. rf226~GP-oo1::o1o-s- -12-JU[:95 -·fioi'J\ssiUM- --1196 ___ ------- -9~52-- ----mgtkg-- ... 
r1226-GP-oo1-o1o:s- 12-jiJL-95- sEi.ENiUM·---o:--136 ___ - ----u--·--o~-476- ---mgikg--
. f1226~GMii1::o10-s-·1z:jij[:95- ---- SILVER ____ -------0.237' _____ -----·u·- . --0~952-- ---·mg/kg ___ _ 
T1226-GP-001-010-S 12-JUL-95 - si55iUM 59.2·----B----9.52 mg/k_g_ 

-=f1226-GP-o61-o1o-s 12:-jiJL-95 --THAi:Uur;;r--·- 0.197 ___ ----a 0.952--- --mg/kg--
-'f1226~GP:oo1-o16::S 12-Jli[~95- ---- VANAi5iUM- --_ "2o.:f· ---- -----8·- - ·--o:952-· --mgtkg·---· 
-Y1226-GP-001-o10-s-·1:z:jiJC95- ----ZINC ___ ----21.6 ______ 8 ____ 1.9-- --mg/kg __ _ 
T1226:GP-002-6oa-s-12-JUL-95 --ALUMiNUM----,f796---.- --8 4.95-- --mgikg __ _ 
---'f122a-::GP-oo2-6oa~s- .. 12-jlii.:--95- ---··ANTiMONY_ .. ··--o.o94a ____ ---------·u--- ---6:99-- ---- --·-mgtkg -·- .. 
·r12z6:GP::ooz-ooa:s·- -12-=-:iut.:~gs-- --liR.sENic- ----· 1:6----- -------- · ·-a.99 ___ --m9ikg --
-f122s=GP~6o2:oos=s- --12=-juL=9s- -- ·· aARii.iM ---· -------64.8 --- ·---·-·-:-s-- -----o.99--- ----ni9tk9-- -----
r1226:(3iJ:ooz:ooa~s -12~ji.i[~95 ·--BERYLLIUM ... - -· ·o.253 ........ sj-- ----0.495 --·-· mglkg 
-i'1226~GP-oo2::oo8:s·- --1z::j(j[~95-- ---CADMIUM----- ---- ·o.269 _____ ···- ~(--- -.. --0.-495 ___ --mgikg- --
. f1226--8fi=oo2-oos::s - -12::-joL.-=95·- --- cALciuM-·- ·-----2o5do-- ·· ·------if-- ---9§ .. ·-- ----iii9ik9 T1226:(;p:(ioz:oo8-S ·rz:jui.-95- .... CHROMIUM ...... ··5_54 ------ - . ---- -----··0.99. -- -- mglkg 
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-002::008-S 12-JUL-95 COBALT -- -4.1 B --- -- ~0.99 mg/Kg 
f1226:(3p:oa2:ooa=s- "12=-jui..-=95" ...... COPPER .. -·· .. 8.62 -- B ---- -----6~99 mg/kg 

-1'1226-8r::oo2=oo8-s- 12-juc:95- ·---- -iRoN-------- 9ii7o ______ --- -- ---4.95 ___ ---mgikg 
-:ri226=-6r=oa2=oaii-=s-1z-JuC=9s- -·· LEAD- --- ----- -4.39 - ---- · --- -- --- --o:z!ir--- --- in9il<ii -----
-1'1226-GP-oo2-oos:s--1z-Jut:=95-- --MAGNEsiuM ___ ---2745____ _ ____ Ei ___ --5.99- -mg/kg ·---
i1226=8t>=oo2=ooa:s- --1z:juC9s··· ·-·MANGANEsE ··--- -178- ·· ·- - -- s · --· ---o~99 -- i-iiciikg 
i'1226:(3p:-oo2:oo8:s--12:Jut.-::95 . --·.MERCURY - ---·· o.o186 - -- -- --- sF-- ---o:62ii6-- mgikg. -- -

.T1226::-GP:oo2-00B:s- --fi:-j(J[:gs -· . - NICKEL . ·- ... - ·-- . 5.1 -- -.. . . . ··-·· -·--a:99 mglkg 
-fi226:(;r---::oo2:oo8-s -12=JUL-95-- --rol'.AssiUM- - ------1146 _____ ---·-··------- 9.9 mgtkg --
t1226-Gf:i:oa2:ooii-s- --12::-JUL-95 SELENIUM -. ----- 6.142 - . u·. ·····- ---0.495 mgtkg 

r1226-GF>:oo:z:aaa:s-12-Ju[:95-- ---- siLVER····---- ·-·o:24i -----·- ·-· ··u··-- --o:99 ------ ·------i-iigtkg 
-t1226::Gf':oo2::0oii:s- -12:Joc:95·- -- --- sooiiJivi -- --68.2----- ---- 8-- --- --9:9 --··--- ----- mgtkg 
-i'122s:c3f:i::Oo2:oo8-s 12::JUL-95- ·- -,=i-1i\i..Li ullil -- -- - ··a.2o5 ---- ----i:_,-- ---o: 99____ ---- mg/kg 
-i1226::-(;f:i:oo2::o6a-::s 12:::iiJl-9if -·vANADIUM ___ ----18.6·-- -- -6- o.99-- - --mgikg 
-t1226-GP-5Ci2::0il8-S 12-Jul-95-· ----"ZiNC ___ --·· 22:3 ___ --8-- -· -----:ui8-- --mgikg --
T"1226-8r>:oa3-oos-s 12-JliL-95-ii.LUKilii\iuKil ___ 429o- -- s 4.9-----i-ii9ik9--
-f1226-GP-oo3=aos=-s- 12-JiJL-95 -:Ai\il'ii'VioNY-·--a~1o7 ___ --· J o.9s ·--iii9ik9·--
-'f1"226-8i:'=oo3-o68-s-1z::-jui.:~95- --ARSENic··--·· ·------f54-- ----·-···-- o.98___ ·-- .. mgtkg 
T1226-GP~oo3~o68-S 12-JOC-95- ---BARiUM- - 79------ -·--s o.98- -- --mgikg ___ _ 
-1'1226:(3p:oo3-66a:s - -12::JOL"-95- -·-BERYLLIUM ·- ---··6.227 ___ . ------ aj -- --6.49 _____ -· - - mglkg 
·r1226-8P"-oo3-oo8-s- 12-JUC-95 --· c:C..oiviiuivi --- ---o.477 ___ -- -----J -----o~49 ____ . -----mgtkg-
-f1226=8i:i=oo3:·ooa=s -12::JuC:9s- ·-·- ·cAi..ciLiivi" ___ -----26ooa··-- --- ·- ·-·ir-· ---9.8 - ·- -- -··i-iig/kg · 
D226-GP-003-008-S 12:JuL-95---ct=i"Roiiliiuiill- _ 5.57 - 0.98 --mglkg--
T1226-GP-003-008-S 12-JUL-95. ----c68/\l. T" - ---:f64 ____ ----8---.- 6:!:)8-- --·r,;gikg --· 
-T1226:(3p:oo3::0oii:s- -12-Jlii..-95- ·-·--COPPER ____ ·---·9:2 --- - ----·-8----- --o:9a·--- - ---·· ... mglkg 
.. i'1226:GP:oo3:ooa:s- --12::-ji_j[~iis -- ··- IRON ·-- ---8440. -· - ...... - ---,i:9_______ -- mglkg 
-i'1226-GP-oo3:ooa:s-12::iOL-9s· ·--- ·--LEAb ------- -- -4."1r-··-. --- --- -- ··--o.294 ___ - ---- mg/kg 
--T1226::Gr:-oo3~66a:s- -1z-JU[:gs·· ---·MAGNESIU[vf·- -- -2986 -·· . - -- -- 8.--- --o.9ii- - .. mgtkg 

T1226-GP-003-008-S 12-JUL-95 MANGANESE 174 B 0.98 rng/kg 
T1226-GP-003-00S-S 12-JUL-95 MERCURY 0.021 BJ -··--0.0268 rng/kg 

-T1:226-c3p-::oo3:ooa:s- --12::Jl.i[~as··- -----NICKEL -·· - -.-- . 11.9 - -. -·- -----(:i.9a . - mglkg 
-f1226-::(3p:6o3:ooa:s·· -h~jUL-95·-· -- POTASSIUM·-·- - ··--126o ______ --------------- ---9.8--- --- ·-- -mgtkg 
. T1226-_<-?.f'~.oo~~~Ci~:-S__ _i?~Q~:~5-= __ SELE~-~-ii,j ~= --=-:=_(14==-· --~~--~u: ~_-_-::-::_ =-~4~ __ - ----. iiigikg 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
11226-GP~003-0o8:s 12-JUL-95 SILVER - -~-- 0.244- --u~ --0.98 mg/kg 
r1z26-GP~663-o68-s- -12~JDL-9s ---·-sooiiJM- --55:4- . --8-----9:8---- ---m97i<9 __ _ 
-fi226-GP:-oo3~68::S 1z:::iCfC9s··--· -fi=ii\Ci.:iiJM- o:2~- - ---u~- ---o:9a- ·--· --mgikg--
-t1226:8P'~663~66ii~s-12=-JuC.:95- VANADiUM-· ---·-15.5·--- --B-- ·- ·---o:9i:i-- .. -mgikg--
r1226=Gf.i~663~66a:s '1·2--.:jij[~95-- - ZINC - --- -----·--23.2 ..... - B -- .. ·-f.ga· -· ... . - ·mglkg 
T1226~GP~oo4-oo7:s- --12-JUL-95 - .ALUMINUM -- - ... '7110 B ·----·--· 5 ...... - .... mgtkg 
T1226-GP-004-007-S- -12-JLiL-95 ANTIMONY. . - 0.207 J .... ... 1 . mg/kg 
T1226:(3p:oo4~boi:s 12-JUL-95 ARSENIC ...... - - 2.63 .... -------1·---- --- ----mglkg- .... 

· r12za:(3p:6o4:6o7-s -12-juL-95-- ----8.1\Riuivi-- --·-4o4 _______ -··--a··--- ··--1-- - ·----m9ii<g -· -

t1226-dfi:oo4-ooi-s. '12-JUL-95 BERYLLIUM . 0.354 BJ ------ 0.5 mg/kg 
T1226~GP-oo4:ooi:s 12-JUL-95 CADMIUM .... ·-----·0.347. .. . -- J --- - ·--(J.S ---·-- ----mg/kg- -

-·=nz26:(3p~664-067-s-·12.-jU[:gs- --ci\CcnJM-- -wsoo~-- -~ 8 10 -- --mg/kg--
-1'1226-Gr:oo4:oo7-s- --12-=:iui..-::95- -- CHROMiUM- --7.21 _____ -------~- --T·--·- ---mgtkg-
. T1226--GP~6o4·:oo7:s· -12-JUl.:gi) Ci-IROMIUM (VIi-·--- ... 6.1· . iJ --· -----0.4 .... . mglkg . 
t1226=Gr:oo4=oo7:s· --12~-:iiii..~ils · ···· .. ccisAi..f -- - ~- 4:73'·---- ....... i:i' - ---1-~---- ~ -ili9ii<9 ___ _ 

. f1'22a:8p-~oo4:oo7::-s -12-=:iiii..-=95 .. -·--ccii'PER ____ ----7:-63-- ·- -- ·--Ef _____ 1 ___ - ----mgikg --
·rf22s-i3P'.::Oo4-667:s-1Z:JUt.-=95- -----iRaN·----·· ---12ooo ______ ·- --------~5- ·- ----m9ii<9-----
·r122s-GP-oo4~o7-s-- 12-jiJL:§s- ·--~LEAD-- ---·5.39---~- -- ---o~3-- -- ·;n97i<9 --

-=r1226-GP-oo4-oo7-s '12:::iUC-95. --MAGNEsiUM- -46oo-·- ____ 8 ___ -- 1 --rnglkg .. 
'1'{226~GP-664~6i:i7~s-·-1z:jut::§s- MANGANESE·-- ----219 ___ -- ~- ·s··- - ---1-- ... -----mgikg 
'f1226:(;p:oo4-oo7~s .. ---1:z:jiJC~95. MERCURY ...... ---6.0686 .. _- - --- s· .. ---6~6326- .... - mgtkg 

. i1226-GP'.:oo4:ooi=s-- -1z=jij[:95 NICKEL----- ----- if14 - --- ------~ ..... --· ·-·- T---~-- ---~ mgikg __ _ 

-=rizz6-GP-oo4-oo7-s 12-JuL.:§s----ro=r.A:ssluM' . 1540 10 nigtkg 
1 

-f1226-GP-iio4-o67-S 12-JUL-95 --SELENiUM ___ o.143·------ ----u· -- o:-5--- ---mgikg __ _ 
·r122s:(3p~bo4:oo7:s --12-JLiL-95 SILVER --- . - -· 0.249 -··· . i.J -· ---- __ 1 ___ , ____ - .. mglkg 
t1226=i3r-oo4::06't::s- ·-12=JuL=9s· · ---·saoiuM-- ---121 ------ --- s 10-- -- ------m9ti<9 ___ _ 
r1226:(3p:oo4~6i:i7::S-- '1z:j(]i.::9s-- THALLIUM-- ---0.207-· - ·---u--- -- f---- --- mgikg -·---
i'1226-::(3p:oo4:ooi::s· . '1z:ju[-95 ....... VANADIUM ..... , ___ . 25.5 B --1- . . mg/kg 
i1226-GP-oo4:oo?:s· ·-12-JUL-95 ZINC ..... . ..... - 29 B ... ------- 2--·-- - - .. mglkg 
T1226-GP-Oo6-oos-s 12=:iiJC-95-- · 1-\LuMiNOM- -----9'716 _____ ---- s·-- · ·· ---4:9- ------ ----- m9tk9-- ---

-f.122a=-c3F>-oo6::0o6-s··12:::iUC-9s·· --ANTIMONY ___ ·--·-·a:114 ___ .... ·---- T -· -- o:9a·-·-·- ---mgikg 
·-i:1226:GP-oii6-o66-s- 12:jij[:95 . -- ARSENIC -- ·-·-- 3:3:3 --- - - --- - - ---6:9a·- ·- ---· ··mgtkg 
't1226=-dfi:oo6-006=s--12:JOL~95. ---BARiUM ____ -------- 141""------ . - ·s -- -------6:98 __ , .... ·-- mgikg-
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

112:26-GP:.o06-006-S 12-JUL-95 BERYLLIUM 0.501 B 0.49 mgtkg 
T1226-GP::006-006-S -12-JUL-95 ---CADMiUM.----o~461--- J--~!19-- --- mgtkg
-ft226::-(;p::-oa6::-oo6~s--12:::iiJC95- --·--·cALcliJT<.c- · ·--252oo -- - · -----8-- --9.8--- -----n19tkg 
- f1226:(:;p.oo6~6o6:s·· --1z::juC95- CHROMIUM . - 9.58 . .. --. --- - - - ------0.98 ____ - - . -· mg/kg 
-r1226-GP::-oo6-~6o6:s·· 1z:juC95--. -- COBALT --- -·· --- 6 _B ___ ----0.98 ---- mglkg. 

T1226:(3p:oo6~oo6:s. ---12-JUL-95 COPPER . - 10.5 ·- B- - --6.98- - .. mg/kg 
r1"22a-Gi5::066~66s-s 12-JUL-95- ----- iR.aN···---- --14666- ·- -------4:9-- --n1gikg-
Ti226-8P-6ii6..:06s-s·· 12-jiJC-95- ----TEAb ---- ------7:5'(·----- -- ------- --0:29r--· -----mgii<9 ----
T1226-=GP::666::066-S 12-JUL-95- -·-MAGNEsiU~C - --5356 _____ -----8-- --o~9ii ________ i-n(Jik9--
----------- -------· -------------------------------- ----------T1226-GP-006-006-S 12-JUL-95 MANGANESE 302 B 0.98 mglkg 
n226-GP-006-ob6::S 12-JUi..-95 ___ MER.c0Rv·- ---o:oz2z-·-- ---BJ o.o29B ---mgikg--
1122o-C:if>::-oo6-oo6:s -:r2.::-ju[:95··- - NickE:c·· -- - -----io:3-- ----- ---- --o:9a _____ --- m9ii<9 ___ _ 
"T1226~C3F>=oas:aa6:s·-1nuc:9s- -;:;o-rAssnjivi-- ---1956 ______ ----------9:8 ___ ------m9ii<9 __ _ 
Ti226-GP:oo6-oo6:s-12-jiJC95 ____ SELENiUM- ---iff4 ___ - __ u___ o.49-- -----m9ii<9--
-fi226-8Fi=oa6=oo6:s-12-jiJL-95- --- SILVER ---- -- ·ci244____ ----~,:;--· ---6:98-- -----mglkg 
Ti226-C3P::ooi§:"666-S 12-JUL-95- --s66iUM ___ ---118------- ----8-- ---9: B - --mgikg -----
1'1226-GP-006-o66-S12-J0L-95 - THALLIUM- 0.203 . iJ 0.98 --mgikg--
1'1226-GP-006-006-S 12-JU[~95- -VANADiUM- -- -245f ___ --B-- ---0~8--- --miiikg 
-t12zs=c;i5=oo6-oos:s·---:;z::-jiJi.:~95 ---- ziNc-· --- ---36:6-- -- --·---8--- --1.96 - -----i-ngik9 
------------------------ -----···----------- ----- ----·:- -- - ------T1226-GP-007-006-S 13-JUL-95 ALUMINUM 6890 B 5 mg/kg 
n226-GP-007-006-S 13::-JUL-95-- ANTiMONY-· --0.367 BJ 1 rngikg __ _ 
--------------------------------------------------.... -----------------T1226-GP-007-006-S 13-JUL-95 ARSENIC 2.37 1 mg/kg 
T1226:GP-067-006-S- 13-JUL-95 --BARiUM- --148 ____ -----6- 1----- ----ingikg ___ _ 
-f1226-GP-007-ii66-S 13:::10[:§5 ... ---sERYL[iUM --~.377-- -- ----BJ-- o.5 --mgikg ___ _ 
1'1226-GP-Ooi ~006-S 13-JUL-95- --CADMIUM- ---6:146 ____ ---J-----0,5 - --mgikg--
l'"1226~(3p:oo7:oo6::-s -13::JOL-95-- --·c-.o.cciuivi -- -------26766 ______ -----13-- ---io ____ --n19ikii ---
T1226~i3P~o67 :aas=s-· --1"3=-jul--95 ·· ---·-ci-IRorviiiJM ------ 7.17 --- - ------···a-· -·--r--- --- --mgik9--

n226-Gf:i:oo7 -006-S -13:JDL-95 - . COBALT- ---4.i1- -- 1 --- ----mglkg __ _ 
-:f1226-GP-ooi:oo6-S- --13:::iiJ[~95- ----- COPPER--- - - --8.18 - ---·- ---- -------1·---- mglkg- . --
1'1226=i3i'i:Cioi:066-S-- -1"3:jUL:95- ----- IRbN ______ ---. ---112o6 ---- - ---·--· --- --5-------- mgikg --

-fi226:8f:>-ri67-oo6-S 13-JUL-95- -----LEAD ____ -----5.8 -- --- ----- -----6:3 ____ --mgikg __ _ 
-T1226::(;p:oo7-oo6:s- --:jj:jU[-95- ----MAGNESIUM-- -------41 9o -- - --g--- - 1----- ----mgtkg ----

'r1226-GP=~~~~Q_6:~=1~~}!:JL:.95~ _:· MANG~N~§~--- ____ 219 -· B _: ___ - ~:~=-1·-·::_:__ __ . mglkg 
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TABLE5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-007-006-S 13-JUL-95 MERCURY 0.0231 BJ 0.0328 mg/kg 
-r1226-8F>:oo7:ooa-s- -13-JDC9s·- --Nici<E:i ___ ----8.19- -- ---------- -- , --1---- ·-n;9ii<9 __ _ 
l'1226~GP~ooi:ooe:s- "13:-JuC-95 POTASSIUM - ·----·1370.. --- B -----10------ .. -···mgikg---

--r'1226::Gr:ooi=oa5-=s -1'3-JuC95- --- sELENiUM ---o.-143_____ - -··u -- ----o_-5---- ----ni9ik9 
f1226:(3p:o(li:ooii:i;f "13=JuC-95 . -- SILVER -- -- -(2.7 --- - . - --1-- - .... -. mgikg 

--i'122a~GP~oo7~oo6-=s- -13=-Ji..ii.:~!Js- ··--- ·sobiuM' ___ -----1oa·---· .. -- s ___ 1o. ·· --n;9ii<9 
-f122s=-c3F>=oor:oas=s--13:::iUL-95- ---·--=ri-i.A.LuuM _____ ---·-a:zoY-- --- ·· --- --- u ----- -----1--- --m9ikg 
-f122a-GFi::Oo?:oo6::S13:::iuL=95- ----VANAiSiUM-- --- "19.'2 _____ ----------- - 1 nii_i/i<g ---
-t1226~GP-iio7:oo6-s-13:JUC95- -- ---ziNc-·----- -----28.7-- ---- --- ----i3-- - ----2------ · ----ii-i9ik9 ____ _ 
-r1226~oFi~ooa=-oo'f:s · -13=-Juc9s- ---;.,cuiViiNorv;-- -----7166----------- --s- ------ s ------ili9ik9 
f1226:(3p::ooa:o67-s- -13:::iDL-95- ---ANTIMoNY- ---6:273- - ----·-sr ___ --- 1 ----iii9ii<9 ____ _ 

--·- --------------------------- ------· --------------------------- ---------- - .. ------- .. "---------T1226-GP-008-007-S 13-JUL-95 ARSENIC 2.57 1 mg/kg 
-=r1226-=8r:ooa:oo7:s- -13:::JUC9il'- ----·si\Riurvf-- - -----1·13----- ·· · --- s- -- ---1------- -------rrigtki.i-
-t1226:(3p:oos:6o7:s--13:JUC95 --BERYLLIUM-- --6:376 ______ ----- 8J- --- ---o_5-- ---m9ii<9-- --
-T1226=8r-66a-n67-s-13-JOL-95- ----cA5MiliM-- -----0~161 __________ ]_____ 0~5--- --mglkg _____ _ 
1'1226-GP-068:067-s--13-JUL-95- ---CALciuM ___ --17866 ____ ---a-··· 10 mgikg ___ _ 
--------------------------------------.-;------ --------- ---- ----------T1226-GP-008-007-S 13--JUL-95 CHROMIUM 7.51 B 1 mg/kg 
'1'122a:8P::oo8:0o7-s-13':::JDL-95- CHROMiliM-(vi)· --0.2 ________ j_____ 0.4 .. ----mgikg _____ _ 
"f122s=8F>:o6a:567~s- ·- 13:::Juc:9s- - ---- "cosALt-- · ... ·---- -.i:9_____ -- -- ·- --- -----1------- --- -mgtkg · 
"f122s-GP-o68:067-s 13~UC:95 ____ c6PPER _____ 7.75___________ 1 -- --ni

9
ii<9 ____ _ 

-r1226=-8P-ooii:oo?:s-· -1'3-JuL-95- ----- IRoN-------- --12966 ________ --- ·· -- -----__ 5 ___ ------m9tk9 ·-- · 
l'1226-GP::568-6o7~s--13:jiJL-95- ------LEAD______ -----6.b7 ---- - - ...... -·------- ---·--o_-3___ ---- 'mg/kg 
1'1226-GP:oo!l=aiii-s' '"13~jiJL~95 MAGNESIUM 4280 8 . -----· 1. - . . mgi.kg 

-'f122a::-dr~ooii:oo7-s 1:3=-JDL-95- ·-- iviANGANESE- ---.,..241 ____ ----EI -- 1 mglkg _______ _ 
-t122a=Gr-=ooa~oir7-s-- -13-Ji.il=95-- ---MERcuRY ___ -------o:o266 _____ -- -·sJ-- ----- o.o2iia ______ rri9ti<

9 1'122a.:GP-ooii=-oo7-=s-- -13':::iuc:ss· ·- NicKEL---- -- -----a.-25 · - ---- --- -~-....,.r ·-- ---·-- mg/kg --
-r1226=-8F>---=oaa:oo7-s -13=JuL-9s·· ·---rol'i\ssiuiiii ___ -----167o ____ -- - - i3 ---- ---1o ___ ---- mgtkg 
-f1226~GP:ooa:oo7--::-s· --13-ji..ii.:~95.. ... SELENIUM-- --- ·a.143·- .. - . - .. u - ---o:5 _______ . ----. rngikg 
"f122a-GP:ooa=oo7:s· --13_ji.JL:95 ··· ·siLVER ·-· -----6.249 ·-- -- -- ·u -----r-· .... ----- ·mg/kg 
-r1226-GP---:ooS:6o7-s-·1J:jiJC95- ------sobii.iM ---- ---- 9'7:1 -·- . --- ----- B ---- 10 ----- mgtkg 
-f1226-GP-oo!l:Oo7-s---13::-jUC95- ------THALLiUM ___ .... 6:267 ____ --- u·------ ---r-- -----rng/kg--
-r1226:6P:iiii8-oo7-S-13:JuC95- "V.ii.N.ii.iSii..iivr-- -------- 22 ...... -- - - ........ ----- ---1-- -· -------inglkg-
::J1_22a_:~p:o~JE~~7--::-~~ =_1 ~:~uL~~~--~ ::·.~-- .. ZIN¢_ . .. . ·:--~- -~? ::~·-·· ~- s .. ...... -~~----:~==-~::.~ -- mgikg .. 

Page 5 

\-• I 



• ) • ) ~-/ 

TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-009-006-S 13-JUL-95 ALUMINUM 6020 8 ·, 5 mg/kg 

1 'T1226~(3P.-o6i;H'lo6~s-- ~3~jiJC:95 ··-ANTiMONY-- ----624r--· -----i:iJ-- . _ 1 ....... mgikg 

T1226-GP-009-006-S 13-JUL-95 ARSENIC 3.13 1 mglkg 
'f1226-GP~o6g~o66~s· "13~JUL~95 .... BARiuM - - ·---154- - .. Ei_, __ ---1------ mgtkg 

"fi226-(3p:oo9~6o6:s- -13-jiJL~9!f- --BERYLLIUM -- --- -o:35r- - ----· 8J _______ ----0.5 ___ . mg/kg- - .. 
-f1226~C3r:oo9:ooS:s-- T~:::Ju[::es- -----cAbMiUM ___ ,_ ----o:198 _____ -·-·-- r-- ---tu;--- ----· mgikg 
'f1226~GP:oo9:oo6:s- -13~JUL-95- - CALCIUM - ... 37500 ... .. . -- 8 .... . ------10 ---- ··- mgtkg 

-f1226-GP-o69-o66~s 13-JLii:::ss ____ cl-iRoiViiuM·- ----6.69---.. ----8. 1 --mgikg--
---------------:.--·------- ----------· ---------- ·-····----T1226-GP-009-006-S 13-JUL-95 COBALT 4.02 1 mglkg 
T1226-=-GP-ii09:0o6-s-13:-juL:95 --cofiPER .. - ·-- -=i:sa--··--- ------·---- --r--·· ---·-mgii<g 
T1226-GP::069-o66.:S 13-JUL-95 -- ---iRON ______ -- 1 oo6o-- . ------· --- . 5 ··-mgikg--
-i1226-GP-oo9::06&-s. 13-JUC"95 --LEAD ____ ----6~29 ___ ----------. --o:-3___ - mgtkg--

ti226~t;r:ao9::oo6=s·- - i3=JuL=95 MAGNESiUM .. 3920 - B - --- i '" . mg/kg 
"T1226:(3p..Qo9::6o6:s-13::juC:95- --MANGANESE. -- T76 ___ ----8----- 1---- ----mgii<g ___ _ 
-f1226-GP~6o9:oo6:s-- -n~JUL-95--- -- MERCURY·-- ----0:622-1 --- -- i:i:i----o.o282-- -------m97kg 
-------------:;;:;-;::;- ------·· ~---·-··-··-·····-- ------------- --·····--·-"·---·. --- . ---- ... ---" . T1226-GP-009-006-S 13-JUL-95 NICKEL 8.2 1 mg/kg 
T1226~8fi-oo9~oo6-s· ·-13 . .-jUC-95- .. rot.A.ssiUM -. .. ...... 1240-· --- ... s·----- --16- --- mgtkg 

T1226:GP::069~oo6:s '13-ju[-::95- ·-·sELENiuM- --o~143____ u o:s m9ii<9 __ _ 

T1226-Gi'>-o69-ooa-s 13-JUL-95 ·-·-siLVER-- o.249 i..f 1 ·- --m9ri<9--
--- ----------;-;-,:;--;,------ ------------- ---------· ----· . .. -· .... -------T1226-GP-009-006-S 13-JUL-95 SODIUM 84.8 8 10 mg/kg 
t1226~Gr=oo9=ooe:s·--i3~jiJL-95-- -ti-i.A.i...UuM _____ ···-·a.zo?"·· ·-- -·--u----- 1-- -----mg/kg --

-rf226-GP~oo9-oo6-s 13-jiJL-95- -VANADiUM ___ ----19.4 _____ ---- 1 - ----mgikg __ _ 
------------·---;;- ---.. ·------------- -·------- -----· ------------·- ----·-. - -···--------· T1226-GP-009-006-S 13-JUL-95 ZINC _ 28.4 B 2 mglkg 
-'f1226:8P-61o:oo7::s-- --13:jUl-95- ---- .AL.iJMiNUM_ .. _ .. --5566--- .... - --· ·s -·--- -·.---5 --- .. -mgii<g 
-t1226-GP~o10:6o7-:s- -h:ju[~g5- ---·-.A.NinvioNY -- ----6.271------ -- "ar·- ----1----- - -----rii9ii<9 ___ _ 
"1'1226~Gr::ofo:oo7-:s- 13-jOC-95-- ARSENIC·-- --- 3.29 _______ -----·- ------ 1 - --- .. mgtkg 

T1226-GP-010-007-S .. 13-JUL-95 BARIUM 329 B .... - 1 . mg/kg 
-f12zs=oi>=o1o:Oii7-s~-1a-JUi:=9s · ---BERvi:.l.iUM-- --o.J:g------ -----iii- ··------o:-5 -·· ---rii9ik9·--· 
-i'1226~<3fi=o-1o:oo7~s--1'3:juC:95- --- cAoMii.iiv,--· ----- o:1or--- ---s-·-- ---~o:s--· ··----mg/kg __ _ 
·-····-- ----------- --------: ... "'"·------ --- . . . . . ·----· __ , ___ ... "' -" . .. . . ...... - ........ ----- -------- -. T1226-GP-010-007-S 13-JUL-95 CALCIUM 41800 B 50 mglkg 
'f122ii:or-o1o=ao7~s. ---13.:-JUiAs· - CHRoMiuM . . . 5.08 - - B· ·-- ... -----1··- --· . -- . mgtkg 

---- ------·--··-· --·---1--~-- ·------- ------- --·- -------.. -- .. ----T1226-GP-010-007-S 13-JUL-95 COBALT 3.01 1 mg/kg -----·--·----,~ ----------- ----- ----· -· --·----- ------ ---- ---------- --- --- .. T1226-GP-010-007-S 13-.JUL-95 COPPER 5.73 1 mglkg ------- . . ---'------· -· ·····--··"·--- --- ............. -----·- ··----- ---------· - .... .. 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
T1226-GP-010~007-S 13::JUL-95 IRON 7240 - r -:--:- 5- - --mg/kg 
T1226-'GP::01o:o07-s- 13-JUL-95- ----LEA5--·---i73-- -- oj ---- --mgikg ___ _ 

--f1226~GP~61o:oo7--:s -:i'3~Jut::95-- ---MAGNEsiUM-- ---2956---- -- 8--- ---1----- ----m!iii<9 ____ _ 
-T1226~(3p:o1ii~oo7=s- "13:::-Jut:=95 --MANGANESE --- -96:2·------ -----8- . -----1---- --m9it<9 __ _ 
f1226~(;r::-of6~oo7:s-13-JDC:95 ---- MERCURY-- ---o~6182 --- -- Ed--- -o.o26 ___ ···-m9ik9---

-f1226-GP".:61o:oo7 -s- -i 3~:iDC95--· ··-----NickEL . -- ---!5":92 ---- -- -·- - ---------1 --·- .... -·· ---mgii<
9
--

1'1226-GP-61o:oo7:s-· 1"3:ju[:gs - POTASSIUM ___ - -- -73ci --· . -- 8---·-- -- ----16 ___ - ·---mgtkg 
·ri226=<3f':o1o:oo7:s·-13=:iuC95- ···-- sEi.:Ei\iiuM-- ----o.143 - --·-·u-··--c ---o.s _____ -·-m9ik9·-·--
T1226-GP-o1o:oo7-s 13-JUL-95. ----si[VER- ---0.249 _______ Ti 1 --mgtkg--
-'f1226:::-(3p:o16-ao7-s-13::-JuC95 ---·--·sobiuM ___ ---· ·-284 ______ - -------6--- ---1o ____ -----rli9ik

9 
---

-=r122B-GP-o1o-o67-s 1"3=:iUL-95- -THAlliUM- ·--6.2ii7 _____ ---u--- --_-1 ___ -riigikg--
-T1226::-GP-010::067-s-13-TuC:95·- ----VANA:oi'uM··- -----18.-1---------- ·---- f--- --rri9ii<9 __ _ 
-'f1226-GFi-o1"o:oo7-s-- 13-Jut::§s- -----ZiNc ______ - T3T ________ 8 ___ - ··-2---- ---··m9ti<9 
-T1226-GF>-o11-oos-s 13-JUi::.iis-- ---A:LUMii'iuM 9Ho ___ -- s 5 --rri9/k9-· 
-t1226:GP-011-005-S- 13-JUL-95- ---ANTiMONY-- ... -5:269 ___ -----sr- 1 mgtkg __ _ 
-----·------ --.------- .. -------------- -··--- ----------- ___ ., ---1 T1226-GP-011-005-S ARSENIC 3.42 1 mg/kg 
-T1226-'GP-o11:.oos:.sj3::-jU[--:95- -----BARiiJri ____ --216- .. ___ B___ 1-- -------mgikg-· 
.. t1226-GP-611-=Do5-s -13:jui_.gs·· -BERYLLiiJM ____ ------o.-452-- --- i:Jj ···-. o.5 -m9ii<9--
-f1226=BP-011-005-s --.. ------·· -c"Ai5MiDM- ---o.248 ___ ---j"-- 0.5 --rri9ii<9 __ _ 
n"22s-GP-011-o65-s 13-jiJC95- ·-c.ii.[CIUM-. --361o6 ____ . --Ef 10 --- --mgikg ___ _ 
r1'226:GP-oiT-oii5-s --13-JuL'--=95- -- ci-iR6MiUivi ____ --------9:98 ---·- ---- -- s - 1----------- rri9ik9 --

T1226-GP-011-005-S 13-JlJL-95- ·cHROMiiJM(Vif -·· ·a:z-:-----··- ----T-- --- 0.4 mg/kg ·-· 
T1226-GP-011:005-S 13-jiJL-9S ____ COB-ALT _ 5.62-- ··-· 1 ---mg/kg __ _ 

-t1226-GP-D1t-665-s- - 13-JiJC95-- ----CoPPER -- --7.36-- --- -- - -------1--· -- --mg;kg ____ _ 
T1Z26:dp:.o11:.oos:·s--. 13:JuL-95 . - ... IRON --·--- ··---- 12600 . ------·-- ··-···-5------- -· -··mg/kg 

--T1226-GP-011-005-S-·-··13-JUL-95 ····- LEAi:)··----- ----- -6.19 -·- · ------ ---0.3- -·- · mg/kg 

-T1226-GP-M1:.oo5-S 13-JUL:.9s .. MAGNESiUM .. -- 4780 B .. - -------1 .... . - . mg/kg 
-Y1226:.Gp:.o1:f:.oos:s·- --13:jui:=9s --MANGANESE----- 200___ - ··a . - .. --1------- mgtkg 
-r1226:c3p:Q1foo5:s- --1"J".:jiJ[:.95-· -- MERciJR.v -·-- --6~0249-- -··--· 8T--- ·--o:03o8 -- . ·---iii9ikg 
"1'1226".:8r:.on:oos:s- -13-JUL-95~ -- -- iiJici<EC-· ----11:3 -- ---- f------· -·--mgii<9·--··-
-t1226:.(3p:of1:oo5-s- -13.:-ju[:gs·· --POTASSIUM-- ----- ""1586 . ...B -- -- -- ---1o·-- mg/kg 
r1226=<3F>:Q1'1:.oos=s- --13=jUL"=9s· --sELENIUM _____ ------o.143 u ··--·-o:s- ··· -m9tk9 

.--f12i~-"G~=of1=oo5.:S -13=-Ju~=iis- · _.::::-· -_~(t.:v~~---_ -· =--=~~?.~9 :~-~-_::-- -~:____~] ---=: ~- 1 =~~:. :=-··n,9'k~ __ _ 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-011-005-S 13-JUL-95 SODIUM 108 B , 10 rng/kg 
f1226~GP-oiT:::oo5-s- -13:-juL-::95- -- --THALLiUM-- -----o:2o7 ____ --·--·u---- --·---i·--·· ---iiigtkg ___ _ 
fi226:Gp:o11=oo5~S- --ij:"JUC-95- -VANADIUM·- . ·--33.2'-· --- - . - - . - -----c-·-·--- -- - . mg/kg 

r1226=-GF>~61T6o5:s·· --13-JUL~95- --- - zu-.ic. ----·28:5·-- -- --9 ......... -------2- -- rnglkg. 
T1226=i3r-o12=oae=s--13=:iut:=9s- --i\t:uMiNuiVI·-- ··------1iooo _______ ---s·----- ··--s·------ m9it<9- ··----
ri226-GP-o1z:oo6~s- --13:JUi.::!:i5- - -ANTIMONY ...... -- ii.275- - - ·-- sj --- ·--·---1··----- -··· ---mglkg _____ _ 

r1226~oi'~cH2:Qo6:s- -13:Jut::§5- ---ARSEI,ilc --- ---·-- j_zi _____ -- --- --- ___ i ____ -- . -rn9ii<9 - -
r1226:GF'-o1z-oo6:s--13::iuL-:95- ..... ---BARiUivi --- -----135 _____ -----·s-·-- -----1-- -------m9ik9 ___ . -
1'1226-GP-012-666-s -- 13-JOL=95----aERYi.LiUM·-- ---o.532~·---·---·a--- o.5 -- ------iii9ii<9--
T1226-GP-o1'2-o66-s -13-=:iUL-95 ~CADMiUM - -·-a: 192 ___ ------ J-- -----o.5-- ------mglkg __ _ 
T1226-Gr--:o12~66-s-- -13::i0l.-95- -cALciUM--- --26100-- ___ B ___ -- 10 mgikg ____ _ 

T122B-GP-61z-ooa::S13-J0i.:=95- -CHRbiVIiliM- ----12:7' ___ ----8-- 1 --mgikg-· 
ri226=8P-oi z-:ooa=s- -f3:-jui:.:9s --- co sALT -- - --6:65 _____ ----- ---· 1 m9t'k9--
------ ----------- ----~--------- -· ·----·--- ------- ---·------·----- ----· --------· ---- ..... ------· T1226-GP-012-006-S 13-JUL-95 COPPER 9.97 1 rnglkg 
T1226-Gp::o:j2-Qo6-s-·13-JUL=95--iRi5N-- 16000 ____ ----- 5 rnglkg-
T1226-GP-012-006-S 13--JUL-95 LEAD 7.69 0.3 - mg/kg--

-1'1226~Gp:o12-:oo6:s-- 13-JuL-95- -MAGNEsiuM-- --5836-- ---s--- ---1----m91i<9--
T12z6-GP'-o1z-o66-s- -13-JOL-95- -MANGANEsE·-- -----284-- ----8-- ---1--- -----·iTi9ii<9 __ _ 
-T1226~8F'~o1z-oo6:s-13-::Jui:::95 ... -·MERCURY --- -- - o:o24_1 ___ ---8J-- --0.025-- ---mgii<g ----
T1z26:GP-012-oda-s 13-JUL-95- ----NiCKEL 12.1 . - 1 mgii(g-.. 

-i'1226-Gp:o12:ooe-s- -13:JUL-95-· -roT'AssnjiV1-- -212o-- ---B-- 10 --·- -m9ii<9 ---
-------------~;----- ... ---------· ...... --- _____ .. ____ -------------- --- .. -------·-· 

T1226-GP-012-006-S 13-JUL-95 SELENIUM 0.143 U . 0.5 mglkg 
-T1226-8i5:012-oo6~s- 13-JiJC:§s ___ siCvER·--- ---_o.249 ___ ---o 1- . ·--iTi9ii<9 ___ _ 
-------------·-··-------c---o-:-·------------·---------------- ------------ --- ·- ---· . ·----T1226-GP-012-006-S 13-JUL-95 SODIUM 260 B . 10 mglkg 
1'122e=8r=o12-oo6-s 13::iiJC95 -- ---r~i:Aii.iuiv'i ___ --o:2oi ___ ---u-- ----f-- ---m9ti<9 ____ _ 
1'1226-GP-012-005-S-13-JUL-95 -vANAbll.iM-. - -- -28:7 ____ . -----. 1 - -- --mgtkg-- ----
-T1226--:8P-612-oo6-s- 13-JuC95 ----'ZINC - ---- -----37:9 ___ ------8- ·-. 2 · mgtkg 
l'1226~(3p:o·1j:oo6~s- --13:-ju[:g§- -- 'lil.iJivlil'iUivi- - ---- -- 8a26 --- -·- -- -B ----- . --5---- ........ rngtkg 
T1zz6~GP-013-006-S- --·ia:JUL-95- ---ANTIMONY- 0.283 - BJ _1 ___ -.. mg/kg ... 

. 1'1226=GP~013=oo6=s- -1j:juUi5- ---- ARSENIC - .. ... - 3 13- -·-. . ... . .. ____ T______ mg/kg 
-1'1226:(3p~o13:oo6-s·- -13:j(ji:::95- BARIUM -- -- -- -- ... 109 ----· ·---- B ----· ---- _1 ____ -. ---rngtkg .... 
--·--r122s=8fi:Qf3:ooa::s ·-- --T3:JuL.=95- ------ sERvLui.Jrvi -·-·· ·---- ----o:44 ____ · · · · ··· ·sr· ---- ----.. --6_5--- - · mgtkg 
T1226:GP-013-006·S· -·13:JUL-95 CADMIUM 0.154 J .. ----0_5-- ---· . rng/kg 

--------······---··---- ~_.-____ ----·---...... -··-. ··--- ... ----·-··-· ···------ --· ·········--·- ---- ------- ------. -----~-- ----- . .. . 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
T1226-GP~013-006-S 13-JUL~95 CALCIUM 29000 8 10 mg/kg 
T1226-GP-013-006-S 13-JUL-95 -----cHROMiUM- ---:-8:66 8 ' 1 mg/kg-· 
-r1226-GP:o13~666~s-- --13~"JLiC95 --coBALT -- ------498 _______ -----------·· 1·--· ----mgtkg __ _ 
. 1'1z26~<3P-of3~ooe:s· --13:juL=95- -- ·cai='i>Ei=( -- · -----a.-15·-- · · ···· ···· - - - .. ---T-- --- ---mgii<9 - -
-Ti226=-i3p:oi3:oo6~s · -13~JuC-95- ---- iRoN 123oa· - ....... - ... 5-------· · ...... mgtkg 
T122G-GP:o13~oo6~s .. 13-JUL~95 ---· . LEAD 6.67 -····· ------6:3''""-- ........ mg/kg 

·-T122B~GP~013~006-s -13:JuL:95· --- MAGNEsiUf.f . --4990 -· --- -- -- if _________ T ___ ------ingikg 
-f12zs·=i3P-a1·3-=oas:s· ·-13=-jui..-=95-- -MANGANEsE··- -------2:35 --- - - - s --- ----1--- -------ni9tk9 
·ri22s=i3i>=o13=oae:s· 13:jui.::95- -- rviERcuRY - o.o2oe____ --- - sr - ··-o:o36a ___ ---·in9ti<9 .......... 
r1226-GP-013::066:s- -13-JiJC:gg- --NickEL"" ____ ·--·--8:91------ ---------- -----f-- --mgikg--
T1226-GP-013-666-S-- -i3:::'JuC95 -POTASSIUM-:- ----1696 ___ --- B 10 mg/kg--
-------------------------- ----·-------- ------·----- ------ ------T1226-GP-013-006-S 13-JUL-95 SELENIUM 0 .. 143 U 0.5 mg/kg 
-----------------------;:;-·----- --------- --·------- -------------· ............ _ T1226-GP-013-006-S 13-JUL-95 SILVER 0.249 U 1 mg/kg 
"T1zzs-=<3i='-ci13=aos:s- -13=-jui..-=95- ----sooiuriii·----- ---9:z:z·--·· -··--Ei"_____ 10 ni97i<9 ___ _ 
·r122s:c;p:a1J:aas:s-13=-juC95- ----ti=IAL.i..iurvi-- ---o-:zo7 _____ --Tf___ 1 --iiiiitkg ___ -
T1226-GP-013-006-S 13-JUL-95 ---vANADiUM- ---24.9 1 mgikg--

T1226:(3p .. o13-666-s--13~UL-95 ____ iiNC 31.7 s 2 n19ii<9--
-=r1226=<3P-o14-oo6-s- -13:-jiJC95- --ALUMiNUM-- ---iii4b-- -----·s·-· 5 mgti<g __ _ 
"T1226-<3p:oT4:oo6-s- 13:JuC95- ---ANTiMC'JNY _____ -----6.362 _____ ----Ei'J ____ ---1-- ------mg/kg. 
T1226-GP-014-006-S 13-JUL-95 A~SENIC 2.82 1 mgfkg--

T1226-Gp:a·i4-006-S 13-JUL-95- --BARiUM _______ ---·1sT-------§-- 1 mg/kg---
T1.22·6::(3p:o14::oo6~s- --13~Ji.iC95- --BERYLLIUM ................ ii433·---- ........... sj _____ .. ·---5_5-- ----ingtkg 

T1226-GP-014-006-S 13-JOL--=-95- -CADMIUM- --o:138 ___ --J o·.5 --mglkg __ _ 
T1226-GP-014-006-S 13-JUL-95 CALCiUM ___ --.21"660-- 8 10 'ifi'Qikg--

-T12z6::-(3p:o14~6o6:s- -13-=Ju[:::-gs- -cHRoMiUM ____ ------9:21-- ___ 8___ 1 rriiiti<g ___ _ 
T1'226-GP-o14-=66s-s 13-JUC-95- -cHR6iviiDM (vij- --o:f--· ·- -· u--· --o_4-- ---mgtkg __ _ 
t1zze:·GP-014:oo6:s ---hJUL-95. . COBALT. 5.41 -· --·- 1 ... -. ... . .. .. mg/kg 
T1zz6:(;p:o14--006~S .13-JUL-95 COPPER 8.8 .... - ........ 1-------- mg/kg 

-f122s=GP'=oi4=oo6-s-· --13~juC::9s·· --·- .. iRoN · --- 135oo--· - · ··--· ---5-- ·-·-- in9tk9 ...... 
"Ti226-GP-o14-6os-s-1J-j[j[-:::g5 ... ---lEAb _______ ------·6:-31 _____ ----------- 0.3 ·mg/kg ·---. 
--r1.226:(3p:o14:0o6:s- -13-=:iut::ils-· -MAGNEsiuM .. . -----4550 ---.. . ...... s ____ 1 ___ ------· mg/kg 
-fi22s::(;p:o14:oa6:s- --13::jui_:95- -MANGANESE-- ....... ---- 238 ___ ....... ___ 8----- -----1--- ----- . mgtkg 
i'122B:Gp:Q14-oo6:s· 13-JUL-95 . MERCURY . . 0.0168 . BT . - "o:o282' .... .. mg/kg 

I . ··-- ----·--·---··-·-·---- ------------ ·----- ···-------------L----··· 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-014-006-S 13-JUL-95 NICKEL 12.3 1 mg/kg 
-T1226=GF;::a14=o66-S- .-13:::iuL=95- --POT 1\ssiUivr-- -· -- ------1796 -·- ------B·-- -- -~16 ___ -- -- --mgikg--
-i'1226=6F>~o14:oo6::"s-13::JUC-95-- ---SELENIUM ·--·-···a 143--·--· . -- ···u--· --- ---0.5 .. -- .. --- mgikg __ _ 
-T1226~GP=o14=oos:::s····13:jij[::gs- SILVER ....... - ·-0.249·····--- ... i..f-- ---- 1 -··--· - mg/kg--
f1226=8r:o14-=<io6:s- -13-jUi.:=iis- . -·--sotiiUM ____ - ----····1a9··----- 8 ----- ---·-·1o -·---· ....... -ri-1gikg ... . 
T1226-GP-014:ooa:s· -13"=Ji.JL~95 THALLIUM 0.207 U -··-··1 . . . . . ... mg/kg 

--T1226-or:o14-oo6::-s- --"13-:::iiJL-95- --VANADIUM --- .23.8·-----· ·--------- ----1---- ---mg/kg __ _ 
·=r1226=6r=-o14=oas::s 13=-Joc::gs- ···-·--·ziNc----- · - -----32--- ··-- ·- s··--- 2 ··-··-ili9ik9 __ _ 

--------·-··---------·--f--;-----·· ----- --·---· ·- ...... ··-· ----·------- --· -·······---- --··· ---- --···· ..... ----T1226-GP-015-010-S 14-JUL-95 ALUMINUM 6970 B 5 mgtkg 
··t1226-8f:i:::o-15=61o-s· -14-JUL-.:95- ·--ANTIMONY-- -- ·a.329 _____ .... ·····aJ___ 1 ·····- ------mgtkg -----
T1226-GP-015-o1o=s 14-JUL-95 . ·--ARSENic-- -·-- 3.09 ___ ---- .. 1 ·----mg/k_g __ 
-··· ·--·------ ---------- --·---·-·· ... ---- ----------·-. ---·-------------T1226-GP-015-010-S 14-JUL-95 BARIUM 76.6 B 1 mg/kg 
-'f1226=6il=o1s::o1a-s· ·14=-jUi.-95 -·sERviUUiVi- · ---- ·· if35 _____ ·-·-·ar- ·---o~s--- ---- --m9tk9 __ _ 

r1226=i3r:o15=o1o=s·· -14=-Juc:§s ·· --- cADMIUM-- ------··cu42 _____ --- · J ·---oT·-- -----.-n9iJ<9-- --
r1226=c3F>:01s:ofo:s· -14=-Jui.-=95-- --cAI.CiuM ·- ----677oa __________ s ___ ----so _______ ----··n;9,k9 ____ _ 
T1226=-c3P-o15-o10-S--14:juC:95 -cHRoiViiUM-- ---6:79 _____ 8 1 mg/i<g __ _ 

T12ZB-GP-015-010:s 14-JUL-95- ----COBALT 3.99 . ----- 1 mgikg--
-r1226=l3i'=o15-010-S 14-JUL-=95- --c6Fii'ER ___ . ----5:89 ___ -~ 1 ---m97ii9-· 
-T1226-Gr:o1.5-01o:s -14:JUL-95 ----iRON·-···-- --965i:f-- - 5 ---ri-igikg--
--T1226-GP::oT5-61o:s- -14:-JuL-95- -- LEAD ____ -------4:88 ____ ----·-·----- ·---65 ___ ----·mg/kg--
------···--·--·· ---------:-:-------- --·--·-· -·-·---- --·-··-·-- --·- ---------- . ····--T1226-GP-015-010-S 14-JUL-95 MAGNESIUM 4750 B 1 mg/kg 
- T1226-GP-o"15-01 0-S 14-JUC95- -MANGANESE 160 ____ --· .. B-- ----1 "ilig/kg--
·n226-GP-015-010::s -:;-;j::jiJi.-95 ----Mi:R.cliRv-- --·--a:o27s··-- ----sj-- --6.0328- ----ingtkg··--
-T-1226:(3p~o1S:o1·a:s·-· -14-=JUL=95- --- Nict<Ec-·· .,T1 ~:r-·-·- .. . . --- ··--- 1 ---- ---mgii<g --
·-··-··.- ··-···- ..... -· .... --- ·-···· . ·- ----· .. .. . .... -·-. ....... . .... . ....... -·.·-----·- ----··· -···· .. . . . 

T1226-GP-015-010-S 14-JUL-95 POTASSIUM 1240 B 10 mg/kg 
T-i22B~GP~o15=o1o~§-- ·:·14::Jut::95· -- SELENIUM .. ··-··o.14f··-- ... ··- u· ..... -- --0.5 ·--- ---- mg/kg 

·-r1226-GP-615:01o:s-14:-jiJL-95- -- .... sii. VER --·- ·----· o.249-- .... ·u -- --- _1_____ --·--mg/kg 
. .. . . . . . . .. - . . . .. . .... .. ··--. .. .. . . .. . -- ·---·· . .... ..... . ... 
T1226-GP-015-010-S 14-JUL-95 SODIUM 215 B 10 mg/kg 
Ti226:(3p:o15-010~S ..... 14-JUL=95 THALLIUM 0.207 U . 1 mg/kg 
·r1.226-=c3i'-015-o1o:s·· -14:jui.:·~95·- ·- VANAon..iivl -- ---- 23.3 -·- ·-··· .. - - - ----- --- __ T ____ ·--·--· mgtkg-
----------------··· ... ··- ~- ------- .. ··-·····--- -----·----------· . .... . ····-- -------------- ....... ·----· T1226-GP-015-010-S 14-JUL-95 ZINC 22.1 B 2 mg/kg 
.l'1226=Gr:o16=-o1o::s· -14:ji.iL~95.. ALIJMiNliM-- . -hifi -- ·- B -- .. 5 --- . ·-·- .. mgtkg 
....... ··- --·-·· ---- ········ -- ---· ........... -- ···-·· ............ ··--- ..... .. . .. .. .... . •............... -------. . . . . . 
T1226-GP-016-010-S 14-JUL-95 ANTIMONY 0.156 BJ 1 mglkg ·------·-···----------- ··--···-··- ---- ····----------... ---- ·-··--· . ··--· -----------·----------·· ..... . 
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP:016-010-S 14-JUL-95 ARSENIC 2.56 1 -mg/kg 
-i'T226~i3r:o16=o1o=s·· -14:-jij[~g~ ----BARiUM ---· ------ 5a. 9--- ____ 8 ___ --- ---T-- ---- iil9ik9 ____ _ 
r1226:(3j'i~616-oio:s -:;4-::JUL-95- --BERYLLiUM. ··- 0.368 . - BJ .. -- ... ·-------5:5-- - mg/kg .... 
T1226~GP-616:oio:s -14~JUL~95 CADMIUM. o.161 . - ...... J ·- -------6:5·--·-- ---·-·-mgtkg 
·-=n2:ze~i3r=-o16-616=s-14:jvL-95- --cAL.CiUM _____ ·· --- · 193oa ___ ------8------ 16-- ----ni9ik9 __ _ 
-T122s=i3r~o-ia=o1"o=s- -i.ii=JUL.-=95-- --cHiioivi1uM ____ ····· · -937- - - -- -·er-·- ---r-- - ---- rii9ik9--
·r1226~<3r=o-r6:aio=s -·i4=JuL=95 -- cosi'>.LT 5.97 · ··· -- · -- ______ i ____ ---- .. mgtk9 ----
T1226~i3P-o16:o1o~s· .. 14:JUL-95 ----·coPPER.. 6.43 ····· --·--· _______ f' _______ rng/kg ____ _ 

TT226-8t5:o16=o1o=s· -14-::JUL-95- -- .. --iRoN----··-· ---1 iao<i --- ----------· ---5- ---rilgik9-
-f1226:c;p:o16:ofo:s-- ---14-=-juL-=95- -----t:E:P.b- -·--- ·----·--4:si·-·- ---------- ---o:3-- -- ·ni9ik9 ---
--f122a-GP-616:o16=§ -· -i4-:Ju[:95- -MAGNESiUM- . . ----4656--- ----8·-- --- 1 rriQii<g--
-·-··- -· --------·----- -------------· ----- ···--·-··· --- --· ... ---· ------- !--------···----T1226-GP-016-010-S MANGANESE 185 B 1 mg/kg 
Tf2.2s-Gfi::0-16=61o=s·- 14-::iiJL-95-- MERCURY-- ·---6:6264--- 8-J - 0.031 mglkg--

T12Z6-GP-016-01o-s . 14-JUL-95--NICKE_L _______ 7:77------·-- --- 1 mgikg- .. 
-1'122e:Gi=':016:om::s14:::iiJC95 ___ Poi'P.ssiUM-- ---1356- ----8 10 rng/kg-
T1226-GP-o1a:o1o:s 14:::liJL-95 --SELENiUM 0.143 r-u 0.5 mg/kg--

·-,=1-226::Gr-o16-oio:.:s- -:r4~jvL-=e5-- --sit:VER --~ -·-a:249 ___ - --·-·o-- --·--1 ---mg/kg 
·--:r1226=8F>=o1·6=o1o~s-14:Joc:-9s--··-saoiiJM ___ --·215 ---------8--- ---1o- -- ·--m9ii<9 __ _ 

T122G-GP-016-o1o-s 14-jiJL-9s----ri=il\l.UUM ___ 0.207 ____ - u 1 -m9/kg--
-;:1226-GP:o16-0To:s 14::-jiJL-95- -"Vi\Ni\oliJM~- -----2if4 -- - ---------· ------1--- --m9ii<!l-
'r12:2.6~GP-oi6:oio:s· "14:jiji.:=gs·· - -· ZINC - ....... 25.6 --·-· . B - . -. ----·--·2'-----. -·- mglkg 

-t1226-GP:oj7:o1o:s- .. 17-Ju[:!Ji;·- ... AL:i:JMINUM. .. . ... 8410- - . 8-- .... -----5--- ---- .. mgtkg ... 

r1226-GP-o17=o10-S 17-JUl-95 - -ANTIMONY-· ----6.2f4 ______ B_J __ ---T - --mg/kg-. 
T122s-Gr:oH-o1o-s 17-JiJi.-95--ARsEiiii_c_ --.-2-:5-_ -- ··-· 1 n19ii<9·-~ 

--t1226::6p::oj7--::o1o-s·· 17-jiJL-95- BARIUM ____ ----~-118 ____ ---·-·s - 1 mg/kg ____ _ 
-i'122G:.:GP-017:010-S- --fj:JUL~95- --BERYLLIUM - ..... 0.412 .. -- . BJ- ·- ---- ··o:s·---- ------ rng/kg 
r1226~8r-=o17-o16-s-17-JUL-9ff -cii.5iViiUivr- ----o:2o1 ___ ... --··--·J o:s-· . ----- mgik!j ... -
--Ti226:8r=ow:o1o-s -17-JiJ[-95 .. ----c.i\LciLiM ___ --···-- 3210<) -- . -- B - ----- -io ____ ------ mgikg 

-·f1226:GP-017-010-S- --17-JUL-95 CHROMIUM 8.04 8 . -· 1 ··-- - ... mg/kg 
-f1226:(3p::o17:o16=s17-JiJ[:9s- -cHR.ofviiLiM (vij- ---· --o.1-- ---- --- -o·---- ---6-.T·-· -----iil!Jit<ii 
r1"226:(3p:o17-01o-~s ·-17 -JOL:e5-· -- -·e:osP.L.f - . --- ·--4.58 - ------- . -··-······ ---·-·- ----1--- --·---inglkg 
-t1226::Gp:a17:o1<i-s --w::iuL:95- ··--- COPPER . 7.76 .... -- . 1 . -..... mg/kg 
r1226~8r=o17=o1o=s- -w=:iuc:.ss-- ------ --iR.oN · ----- - · 122oo--- ----------5 ==-~~~~~ -mgil<9 ·---
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soli and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I . DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 
T1226~GP-017-010.:S 17-JU(-95 ------rEA_D__ 5.66 . 0.3 mg/kg 
'f122s:8P.:617:o1o:s- -1i~j(j[:95 . MAGNEsiiJIIII ... ···4o7o·-·- -··· ·s··-· ·--1 ···- . .. --··mgtl<g 
't1226~GF>-o17:o1o=s· -17=Jul.-95- MANGANEsE -·-182 --- -· ----····· if--- -·--· ·T- - -·iil9i~<9 ----·-

- i1226::-i3p:QW:o1o.:S 17-JOC-95- --MERCURY -- ----·-·a:c)(:i283 ___ -· -i:ij-- --o:03-1<!"" - ---·-··m9ii<9--
--f122s-GP-017-o1o::S--17-JliC-95 ___ Nici<EC-- ------7.6f-- ----·-·------- -------·-r· ·-- --- --rTi9ii<9--

ti226=-<3i5=o17-o1o=s --f7.::iuC-9s ------POTASSIUM -- -·16ao·----··· ---··s ---- ·---- 10 ---- ------mgikg ____ -
-i1226:GP-of7-01i'i.:S ·-yr::iu[:95- --SELENiUM-- . --· ·o.143 ___ - -----ir· ----------6.5---. .. .. mgikg·---
T122G-GP:o1i:o1o~s Ti~JUL-95 SILVER 0.249 U ..... 1 mg/kg 

-i1226:8p:Q17:o1o=s- -17=:iui..:9s --sooiullll·- ·· ....... 214 · · ·-- --- __ s _______ ------1o ____ --- ----m911~9 

-f1226-GP-017~610-S-17-J0[~95- ----:y'R.A.[LiL.iM-- ---0.207 U 1 mgikg--
-r1226-GP-o17-010::S -ii:JOL-95 --VANAiJiUi-.r· - ----21:·7-- ------- -------1--- --mgikg--
··r12z6:(3p:o17:o16:s --=t:;:ju[:§g· ------ziNc-·· --- ------2'7:7 - - ----- --ir·--- - --T ---- ---·- ··m9ti<9. -- · 

··n226:GP-o1ii:o1o-s- -17-Jlil-95 -ALUIIIIINUM ___ ---6350-----8 5 --mgikg--
T1226-GP-018-o1o-s -17~10L-95 --ANTiMONY- -·- -D.196 BJ ·-1 - mgikg--
----------------··-- ·------------------ ------------·----T1226-GP-018-010-S 17-JUL-95 ARSENIC 1.85 . 1 mg/kg 
·--ri226-6P-o18-o1o-s 17=:iut.:9s- --EiARiDrvi ____ ----65:3-- ·---ir-- ---1--- --ii19ik9 --
·-r1226=i3P"~61a:o1o:s·· ... 17::-jUC95 --·---BERYLLIUM ..... -···- .... ti:343----: ----·sr-- --- o.5-- -··--mgikg --·--
---------------·- ------------- .. -------·-------- ---------- .. r---·--· ---------- ·---·----T1226-GP-018-010-S 17-JUL-95 CADMIUM 0.194 J 0.5 mg/kg 
T1226-GP-018-o.1o-s 17-JUL-95 CALcllillii ___ 3496o B · 10 mglkg --
"T1226-Gf>-:o1a-61 o-s-17:Jt.JL-95 -CHROMiUM-- -----· 7:22 ___ --8-- ----f ·----·;ngikg·----
----· ..• ·-----·--- ---------- -- --------------- --------··- ·--· -------- ---------- . ..-.- ·--·------T1226-GP-018-010-S 17-JUL-95 COBALT 4.97 1 mg/kg 

f1226:(3p:o1a:o1o:s- -17~-JLJL~95- -·coPPER -- . -!:i:i)4 _____ - - .. . ... . .... -·····1 --- - . -·- mg/kg -· .. 
T1226-GP-018-010-S 17-JlJ[~95 ---IR6W_____ --·-·1166o-- --------------5-- --mg/kg ___ _ 

-f-i226-GP-018-01o-s 17-JOL-95- -TEAD ___ ·--.-4.99___ 0.3 . -mgii<g·-------··----· .. ______________ ----- ........ __________________ .. ___ ----- .... r----------- ----··--·. --
T1226-GP-018-010-S 17-JUL-95 MAGNESIUM 4110 8 1 mglkg - .......................................... --·. ... . -·- --· ........ -- .. i ......... . ... - .. . 
T1226-GP-018-010-S 17-JUL-95 MANGANESE 241 B 1 mg/kg 
·t122s:8f:i~o1a:o1 o=s- -w:.Ju[~95 - - ·· MERcuRv · - - -o:oo2s-- · .... sJ ___ -----o:o312-- --- · ni9ik9 ... 

.. i'i226-GP:o1a::-ofo:s· -17-jUC95-- ------NICKEC-. . -- ·--·7.61 ___ -- -··---- ----------1---- ------mgll~g ·--
"i'i 226:GP-61a:a·fo-::s- -17 -Ji.JL~95- ---POTASSIUivf - . - . --1430 ___ ----·-·-s··---·-·- -------1 o-.. -- --mg/kg- ---

__ .. ________ -----· -----·--··--·-- ............. ·--- .... ·····-·!· -·· - -------· ·-·-·· ........... ------------·--·--·- ---·-· 
T1226-GP-018-010-S 17-JUL-95 SELENIUM 0.143 U 0.5 mglkg 

.. fi 2z6:GP-o1a:o1o-s·· -17:juC95·- ·--- su:.vER .. - 6.249 ___ . -·- ·u· --- . - - ·1 ..... -- . mgtkg 

t1226~GP~011i-o-io~s- - i'i~JUL-95 SODIUM :249 B 10 mgtkg 

~i'1~_6:GP-o1·a:Ofo-s- _ ~7 -J~~~~5-= =~f-!~LLiUM~=~ ~~---6:2~?~=- ~~~-\1 =~-- ~-~:--~~==~- =:-~:rn!Jikg 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sedirnent Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-GP-018-010-S 17-JUL-95 VANADIUM 21.9 1 mg/kg 
-t1226~8r:o-:rii:Mo-ff .17-JUi..=95-· -·-ziNc··--· ----31:8 ______ -·····s·--- -· ·-·-i-- ----m9ik9--
·r1226:(3p:oT9-014-s·- ··-17-:-juL-95-- ---Al.i.JMINUM- --·-·---·9986 -~---- __ 8 ___ ---!5" ····· ····- ---~mgikg-- --
-Yf226-GP-o19-o14~s- -17-.luC95~ --ANTiMoNY- -------6.242___ --··sr- --~r--~- -· .. mgii\9~--

·r1226~8F>~o-19~614~s·· ···17::Jui..~95 ····· ARSENIC ...... 366··· ..... -- ----1-······· my/kg 
. . . . .. . . . . .. . .. . . . -·- -···· ........ ·-.. - .... . . 

T1226-GP-019-014-S 17-JUL-95 BARIUM 191 B 1 mg/kg 
··------·---~·-----·--·--·--~---·· ····-···-·--- ··----·-····----··------ ... ·-·----··--·------,...--. ···-·-·--· 

T1226-GP-019-014-S 17-JUL-95 BERYLLIUM 0.479 BJ . . 0.5 mg/kg 

1 

·fi~~~~~!::Q1~:§J4~s _ -1f;)9.~:~~~ =-c~~t.A·_~M-~-~-- ~- ::~·_g 2ci5-~=~~-- -~~-=== j-=-== __ ---~~~=~=:-- =__:__m9./k~--
T1226-GP-o19-014-s 17-JUL-95 CALCIUM 31500 B 10 mg/kg 
Y1226:GP~o19·:a·1"4~§- -1'l=JUt::95- -·-cHROMiUM·-· --·-··9.43··--- ---·· 8 1---· --mgii<g. --

·-·------------ -------~----~ ·--·- --·· ····----~------ ---~- --- ·---
T1226-GP-019-014-S 17-JUL-95 COBALT 4.76 . 1 mg/kg 

·------------·--··------····· ···----~--------- ··----······-·· ·-----'--·····--· 
T1226-GP-019-014-S 17-JUL-95 COPPER 7.45 1 mg/kg ·----······ . --~-----·-····--- ----·~=- --·· ·-·~-·-·--- ---···----- . . ···---
T1226-GP-019-014-S 17-JUL-95 IRON 13200 5 mglkg 

.• ------------··-=--!--;-:--~--- ---·-------··· ------·· ..... ----
T1226-GP-019-014-S 17-JUL-95 LEAD 6.24 0.3 mg/kg 

-t1.226-GP:o1e-o14::S 17-JiJL::95- -MAGNEsiOfiii- --4836~ ~--6 1 ------mi)li<9--
-f1226:GP-o19-614=s17-JOC:95-MANGANESE~- --·--21ii"-- ·····-a 1 ···- ·- mg/kg _____ _ 

r1226=8P-o19:o14=s 17 -JOL.:~95- -"MER.cUR.v- -- --6:06382 BJ o.o332 --m9ik9 .. 
Ti226-GP-019::0T4~s 17-JUL-95---·Nici<Ei.-- ·--·12:3------___ T ____ ---mgikg -~ 
-f1226:GP-o19-o14-s-17-JOL-=95- -·F>or.A.ssiiJiiil- ----1816- - s 1o m9iii9-· 
·-f1226:(3p:o19-0T4:§--17:JuC:95- ----SELENIUM ... ·-·-··a.14:f--~ --····-·u·-~- ·--·6:5---- -----mgikg .. 
-f1226=GP"-o19~o14:s~ -17:::-JLH.:~95·- --·siLVER----- ·----- {f249 -·-··· -----u··----·--- ~--T-- -~--·mgikg -~-~ 
--·-·--·······-----··-;:;---·----------········· ---- --·-~--------- ---· ·-·---· .... 

T1226-GP-019-014-S 17-JUL-95 SODIUM 313 B 10 mg/kg ··---------· ;:;- ------ ------··· .. ····- -----·----------··---- ··-··. ... . -- .. ···-. ---
T1226-GP-019-014-S 17-JUL-95 THALLIUM 0.207 U 1 mg/kg 

· r12ze-Gr-m9-o14-s 17-jiJL~95--vP.N"P.oiuivi-· ----29.6 ___ ---·----- 1 ··-- ----rli9iii9- --
-----·-------------------,;;--- ······----~-·- ---------·-· ····-·-- ...... --·-· 

T1226-GP-019-014-S 17-JUL-95 ZINC 30.2 B 2 mg/kg 
--------- -····---c- -------- -----·. ·······-- ··-----·· .. ---- ----··---····- ------· ---· ---------· 
T1226-GP-020-009-S 18-JUL-95 ALUMINUM 5070 B 5 mglkg 
1'122a:(3p:o2o~oo9:s·- -1i:i~JUL~95- ---·Ai-mrvioNY- ....... 0.287- -- J ·-··· - -----1-·· . ··-· -··-- mg/kg 
T1226:(3p~o2o:oo9-s-· ·-·1·a~juL~95- ... ARSENIC 2.19 ··-· .. ·- -------1·-···-···· ...... mglkg ... . 
T1226:GP-02ci:oo9:s·- -18-JUL~9s·· ...... BARIUM ........ 74.4 .... Ei . .. . -~-c·~---· .... mg/kg 
-f1226:(3p~62o:6o9-s- -18:::iUL~95·- -BERYLLiUM--- ..... -0.32 -------- ---- i3J ______ -----o:s··---- --mgtkg 
--t1226~GP-626~69-s-1a:::-jiJi:.~95- --cAbMiuivi -· --···-o.164 ___ ···-- T:--··----6:5 ___ ------mgii<g 
r1226~GP~o26~oo9-S--18:::iUL:~s··-cAi:cn.iM ····- ·-----·-i5io6 ___ . --.·a·---- ----1"6-~- ----mgii<\:i··· ···-

T1226-GP-o2o-oo9-s 18-JUL-95 CHROMIUM 5.2 B .:.:~.=1·~~-- _ mglkg 
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME . DETECTED NOTATION LIMIT MEASURE 
T1226~GP.:020::009-S 18-JlJL-95 CHROMIUM (VI) 0.22 - - J - --.-0.4 mglkg 

·:r122e:i3r-o2o:oo9=s-- · 1a:Jut.::95· ·-···cas.i\L.t·· ·-- ··-·-·4.32 ···---· ·-·· ·- ·-··- ----1· ·---·- ·-m
9

ii<9 __ _ 
· n:r26-Gil.:02o~oo9=s- 18-Jui.:=9s· · corrER"·--·· ··---7x---- --- Ef-- ____ f ____ rli9ii<9 __ _ 
··'f1226~8r-o2o-oo9:s· 18-JUL-95 IRON ···- -·1o3oo ___ -·· s ·- · ··--· 5 · ---·- ··--ili9ii<9 ---·-
'n226-or~o2o-oo9~s . 1ii=JUL-95 LEAD .. - PO • S.43 . ·-··· --· -----···0.3 ____ --- mglkg ___ _ 
T12ZB:GP-020~009~s ··1a:JUL~95 MAGNESIUM ····· ... 3730·-·-··- - B -· --·-··· T --·---- ---inglkg --··-

.. ······· . ·--- . .. . .. ·-·· ··- .. .... - . . . . . . . . .. . . ... ··-·· ... ····-·. .. . .. -· ·-· . ·····-. ·- .... 
T1226-GP-020-009-S .. 18-JUL-95 MANGANESE 223 B . 1 mglkg 

-T1226-GP-o26~669:S .. ·1a:J[]l-95- --MERCURY ___ ·---o.off4 _______ B.J___ 0.0312 mgikg--
.. T"122s-GP::i:i2o:oo9-s- --18::-jiJC-9!';" .. - NiCKEL-- ··-···-- 6~58. -·--- B --··· --·--·1· ···- --mglkg····-···· 
f·i22s:C3r~62o=oo9=s- --1a=Jui.:~95 --roi'i\ssiuM···· -·-----1376·---- ----~3"---·-- ----1o··· -- --m9ti<9 ---··· 

-i'122s=eir::02o:Oos:s·· -1a=jut:=iis- -- sELENiuM ·- · ·-··--·-a:143____ · ···--u·-·--- · ···---o:5 _____ ··---miiliig--
-,..122s-Gr-o2o::069-s 18:::iui.-=9s ____ sli.:IJEi'C-- ··--6::249-- ··--u-- ·- ·--1"----mgik9--
-;=122e-GP~o2ci:oaii=s- -1a::Jui.-=9s- ·--_sooiu~r·--- ······ -9o:3 _____ Ei ______ 1ii ____ ---m9ii<9 __ _ 
T1226-GP-o2o-009-S 1a:JiJL-95 --THALLiUM·-- --0:267·-- --o 1 mg[kg-.. 
T1226-:(3p:o2i:i~oo9:s· -1a:ju[:95- --VANADIUM--·· ---1ii2 __ .. -·------·-···· - 1-------mgikg~---

- T1226-GP:020-009-S 1"8::iUL-95- ---ZiNC____ . -· 28.4 B 2 mglkg--
-T1226:(3p:oz1=-oo7-S- ·-·1a~JOC95- -ALUMiNUM-- ·---·-22oo . --· -·---8-·-· ---5-- ---mgikg 
-T1226=i3P-o21·:oa7-·s- -1B-Jui.::95 -- ANTiMONY- ---5.244----;r· -· ·--T·--- --ni9ii<9 ___ _ 
-T1226=Gr=-o21-=oo7-5-1a::juL-95- --ARsE!iiiic-- ------1:65----- 1 ·· ----rri9ii<9-· 
T1226-GP-021-007-S 18-JUL-95 BAR1Uii,1"_._----:rD5 .. B . 1 mglkg··-

-T1226-GP-021-=oo7=s- --1a:jiJC95 ···-BERYLLIUM -- ·-·---0.166 ____ -·-- ·sJ ··--· ·----·-o-ji _____ - --mglkg ·----· 
t1226~8~>=oz·1::oo7=s- ·1a~JuL:95- -- cAbMIUM - · · o.oi1 f····--·· ·-··-- J - -·- ----o-.s---·-- · -mglkg · --· 
T1226-GP-021-007-S 1ii.:JUL-95 -CALC-IUM-- --623oo--······--a·---~- --mglkg·-

.T1226-GP:o21-6ii7.:S- -18-JOC-95- ··--ci-iR6Mii..iM·-· ·---2.67" ___ ·--8-- .. ---1 --- ---·-mgik9 __ _ 
-f1226~8F'~o21-oo7-=-s-·1·a:::iuL=9s-· - --·cosAI.T --- ··· · ·-2~36 _____ ----·-···---· 1 -· · -ili9ii<9·----
·----------·-- -·· ··--·----- ------· -·-··----------···---·····- --·---1-------------· ·-·· -· T1226-GP-021-007-S 16-JUL-95 COPPER 4.11 B 1 mg/kg 
-f1226-GP-o21:oo7-S 18::iUL-9s·- ··-·iR6N _______ 4286 ___ ---8 ... 5 --mgikg-
'f1226~GP-021-067-s 18-JUL-95 LEAD 2.42 ..... ·-· 0.3 mg/kg 
T1226-GP-021-007-S 18-JUL-95 MAGNESIUM 1910 13 1 rng/kg 

.. T1226:(3p:o:H::oof.:s 1·a:j(ji.::95- ·--MANGANESE····· -··-·-··190 ------ .. - ··-· B ··-- ··- -- -···-1·-··--· -----mgtkg .. -· 
T1226-GP-021-007-S 18-JUL-95 rviERCLiR'y;---·· ··-···- 6~6o61 f-- -----sF ___ ··-o.o29if··--· ·-- - mg/kg --·-

-f1226=8r-o21-oo7-s 18-jui.:~95- ·---NicJ<E:c--· -----· ·a.6i- ---·- ··- · · a··-- ------1 - ---- ---- --ingtkg ---·-
:::t1~2~~~~_0.21=ooi=s- -i a:ju~~![ __ ~2:r ~§si_VM~~ =~: ___ . s36 =.=::.:~. ·_:·.~ : s==- = ___ J_(~=-~~- -~:~= !!lg'k~ ... _ . 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

11226-GP::-021-007-S 18-JUL-95 --SELENiUM --0.143- u-- - · ,0.5 -mg/kg 
T122G-GP-021-007-S --18~JUL-95- . ... SILVER 0.249 ··--- U . -. ·- ---- .1 . - . mgikg 
'f1226-dr:o21=ooi:s- -1a:jiJiA5- --- SODIUM . 134 .. -- -----8---- ----· --1ii - ····· ---·-mgil<g 

--f1226-GP-621~6o?:s-18-:JiJ[:gs·· ·- -THAi:LiiJM ___ ----- 6.2o7 . -- ··--o---- -----1- . ·- ---mgikg __ _ 
i12ZG-GP:o21-ooi:s .. ·-jij:jui>35 .. ·--VANADIUM-· 9.53 .. .. - . ----- -------1· .. . . ... mg/kg ___ _ 
T1226:Gp:oz1:ooi-S. ""1a:JiJL-95 ZINC 10.2 ·- - . -- B - . ·····- 2 .. - ·- -- -- mg/kg .... 

·--r1225=<3Fi=o22-oo6-s- -:ra:::mc:iis--- -ALLiMiNuM- -· --·- ·"31sa·-- ··--s--· ------5--------· ---ili!iii<!i ___ _ 
-1'1226-<3f'i:o22-o66::S. "1a:}uC=95- -ANTiMoNY ____ ·----0.3.11 ____ --r---· 1----- ---n19ii<9. 

T122B-GP-022-006-S 18-}iJL~95- -·ARSENic------ f43-- ------- _1 ____ ·---mgikg·-·-
--r1226-Gr:o22-oos:s 1s:juL~iis- - -·BARiuM ----- ------96:3-- e ---- 1--- - ··-rli91ii9--
n226-GP-o22-ooa:s·- -:ra.jOL-=95 "8ERY[liUM .. ··-().213-- BJ 0.5 --mgikg- --
-T122s:GP-o22~666::S-18:JUL=95- - ci\i5N!i0iv1 -- ---- o.127-- ---J-- -----0~5------ --m9ii<!i __ _ 
"'fi226~<3r=622=666=s- -18:}0[:95 .. -·- CALciUM- - - 372o6 - ·- ···-·s ___ ---16------· ---mgikg . 
.. i'1226='Gr:o22:oo6:s- -.. 11f:-jui:"=95- ·--CHRbiv\iUM -· .. -- -- 6.57 ------ ---8-- - r---- --mgikg __ _ 
--r1226::i3P::o22-ooe=s-1a:ju[~95 · --·casP.Lf- -- --- --- 2.99 --- ---------r· -·-- -ffi!iik9 ·-
-T122e-GP-o22-ooe-s '1a-JOL~95-- ·-COPPER--····-- --6.68--- B 1 mgikg __ _ 
T1226-GP-022-006-S --Hhi0C95 IRON-- --698o-- B -- 5 mg/kg 
. 'f1226-GP-o22-006-S 1a::iul-95-- ---LEAD-- -----3.37-- ---------6.3 ____ -- mglkg ____ _ 
-f1226:c;p~622=oo6::S 18-jiJL-95 --MAGNEsiuM- ·---2636-- -·· e 1 m97i<9--
n22e-GM22-ooe-s 1a-JiJL-95- -MANGANESE- -257----a--· 1 mglkg ----
.. r1226-GP-o22-ooe-s 18-JiJL-95 ---MERcURY--- --666244---su----o.o33 -- ---m9iii9 ___ --
T122s=-di:>=622=o66-s-18:JOC95- ··---Nicki=:C --- ---- 5.66 _____ - -if ______ ---- ·1···----- - n19ik9- -- -
T1226:GP-o2z-oos:s-·1a-JiJL-95- -rofAssiiJM ... ----------956 ____ ---8-- . 10 --mgikg- ·-
--f1226-::GP-ci22:oo6-s-fa:jUL-95-- --SELENiUM ___ ---- o.143 ____ --iT- --·o:s·-- --mgikg __ _ 
·--·-------------·-- --·-·--------- --·-·------· -------·--------------. ~--·----·----· T1226-GP-022-006-S 18-JUL-95 SILVER 0.249 U 1 mg/kg 
f122a=-<3P-o22::0oa~s-- 1a::JOl.~95- --sooiu~ .. c-- -----142 -- --E:~-----.;o·--- --m9iii9- -

·:r1226=-i3r=o22-oos=s-1a-juL:9s- -THft.l.Uulili·-· ----- o.2oi-- -- ---u-- ----· ·1·--- ----mgikg-- --
1'1226-GP:ozz-ooe~s- --18-JUL-95 VANADIUM 11.5 ....... 1 mg/kg . 
i'1z26:(3r:o;22:oo6~s- ·-18:-juC95-- .... ZINC-. --··-- 18.7- .... -----8------ ··----2 ·---· --··- rngikg 

-f1226~GP-o24-=o14-s- 2o-jiJC95 - -:A.LUMiNDM-- -- - -4916 ·---- ---- 8--- ---5·---- ----- mgikg·---- ---
-H226-<3i5=624:of4:s- -2o-Ju[:gs·- --ANTIMONY--- ..... 6.239·------- ···--s:r-- ______ T __________ mgii<ii ___ _ 
"i'1226=8r~o24-014-S- --2o:JuC95 .. -- .. ARSENIC 2.72 .. - .. - . . . -- -1 - .... mgikg 

i'1226-8r:o24-o~1~~-~ -~6~~~:95~ ~~: --~ARIUM _=.._ 165 ..... :--_ -~ -~ B _ :~ ~- . ~~~--~ :1 ~~:. ... ----- -- mgikg 
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TABLE5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE NUMBER 
SAMPLE I . I AMOUNT I . I REPORTING 

DATE COMMON NAME DETECTED NOTATION LIMIT 
UNIT OF 

MEASURE 
T1226~GP-024-014-S 20-JUL-95 BERYLLIUM . 0.247 BJ -0.5 mg/kg 

··r1i26::GP~o24:e14:s- -2o::iij(~95- ----- CADMiUM .. ---- o.oi:m5-- --- ...... J ------6_5- . .... . .... mg/kg 
T1226~c3r~o24:o14-=s· --zo:JuL~95- -- cALciuM_____ .. - ---891 oo- ·- · · -- s -- -------- so· · ..... - ........... niiiik!i __ _ 
1'122.6~GP:oz4=o14-=s· zo:jjj[:gs- .... Ci-IROMiuM·-·- .... ·- 4.27 .... .. -----·B.---- ----·- "'1 - --···- mg/kg ..... . 

......... .... ............... - .... --- ........ ... .. .. ·-. ..... ....... . .... -.. .. ..... - .. ---------- .......... ------ .. -- ... . 

T1226-GP-024-014-S 20-JUL-95 CHROMIUM (VI) 0.1 U 0.4 rng/kg 
·t12z6:GP:o2·i=o14=s-- --2o:Juc~95-- - · ·coB.A.LT' ____ -----· 2.23'____ -- ----- ------- ----r·· ·-- ------m!ilkii ____ _ 
·n226--=-8r:o24=-o14=s-2o.:::Joc:9s- -- coFifiE:R. _____ ------Th___ ---- ----- ----1----~ ----miiik!i--
·yi~~e.:~r~~1:~j~:~ __ : .. _~g~Ju~-=9~= -::-:~ IRoN~-~~=~ --~~:~~555o_·_~:~~ ----~- --~=- _ ---=--- __ }--=-=---··::=:·111!iii<~C~: 

T1226-GP-024-014-S 20-JUL-95 LEAD 2.67 0.3 mg/kg 
--r1226=-<3i>-o24-o14-=s- -2o.:::Jul-95 ---·MAGNE.slliiVi- --326o -B-- ----1--- --m9ii<9-
T1226-GP-024-014-S 20-JUi..-95-MANGANESE. ···--65.4-- -- B -- 1 --mg/kg 

--~-------------- ----- . ----------- --------------;------------ -------------- ----- -------------
T1226-GP-024--014-S 20-JUL-95 MERCURY 0.00973 BJ 0.0278 · mg/kg 

-·-r1226=c3i5:024:o14:s- ··za:Juc~ss·· --- NickEL--·- -- ---- s.a1 ---- ·- ---- --------1 ·· --- · ··-- ·inii,i<9 
-T1226-GP-024-o14:s2o-JUL-95--POTASSiUM- ·----6oo B ..... 10 --mgikg------------- ------------------------~---------- ------ ---------
T1226-GP-024-014-S 20-JUL-95 SELENIUM 0.143 U 0.5 mg/kg 

--r1226-GP=o24=o14-s- -:zo::Jui..-:§5-- ---SILVER ______ ----··a:249 _____ ---- . u-----T-- --mgikg __ _ 
'T1226-GP-ti24::o14-s ... -:zo .. JUL-95-- -----s6o1UM ---- -- ... 239_____ ---8--- --·-1o ____ -----..ngikg ___ _ 

T1226-GP-024-014-S 20-JiJ[-95--THALLiUM ___ 0.2o7 u 1 - ... mgikg--
r1226-GP-024-o14:S zo .. jiJi..-95- - vAN"AoiuM- ----- -1its-··-- · ·--- 1--- --ln9ik9--
-r1226-GP-624:014~ 2o:~lii._--~~- ==-=~~~~-=:~~- -=--s~~(·:= =--s --= ::....=-2-==- ~--r!!~i~~= 
- --- Duplicate- ------------· ---------- --· ___ ...... 

T1226-GP-665-oo7-S- 12-JiJL-95 --:t\CUMiNUM.. .5180 ·· B 4.9 mg/kg 
-r122e:i3r-oo5:oo7-s- -12:JUC:95·-- ---AN'riivioNY ___ --0.0939 -- ·-· .......... u ----- ---6.98 ___ .. --mgikg--
. i'1226~GP~oo5~oo7:s -12::-jij[:gs . ----- ARSENic----- .......... 2.7a - ... .. .. .... -- ----- ·--cJ:9ii ---- ------nii:jtkg .. . 
-t122s=-o?:oas=-oo7-=s12-JUlA:is-· --·--s/\Riuii.C- ·--. 91 ________ ----9---- ·a:ss-- ----ili9tkii __ _ 
·-f1226::Gr::Oos:oo7-s--12:Jui..-=-95-- --EiER'ii.UUiVI- ·- 6.336____ · ---·sr---- --o:49 ------mg/kg 
T1226-GP-005-00l~S- --12:JUL-95 CADMIUM 0.308 J 0.49 . -- mg/kg 
T1226-GP-005-0o7:s -- -12:JUL-95 CALCIUM 29000 B .. . ... . ...... 9:8 . - - - ...... mglkg 

"Y1226~GP~oos:oo7--=s-12--=-ji.Ji..-95 .... CHRolliiit.iM -- --- ·5.01 .. -. . ........ - -· .. ---- 0.98 . ..... .. . -· . mg/kg 
r1226=GP'~oo5-oo7-s 12::JuL..-95- --cHROMIUMNif ---------o.f ------- ·--- - u---- -----o_4 _______ ....... m9Jk9 ---

--r1226=-<3i=>=oos::Oo7-s12-JliL-95-- -----cos;..c=r--· ----.1:33·--- ----8--- ·a:9a ___ -----m9iki:i __ _ 
·---r12z6:(3p::-oo5=o<J=r:s-1~.Ni:-9r ---·-ca£~~R--:-:~~~==-:~:~ -~-~--: =~-~-=~=-=- ==~:9a·=·.:-- ~-~~--~ ni9!k!i=----
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE ~-- I AMOUNT -~- - - l R-EPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION I LIMIT MEASURE 

i1226-GP-005-007-S--- 12-JUL-95 IRON -- 9080 · .4.9 mg/kg 
l'i226~GP~oii5.:0o7:s- ··-1z:jiJL~9~( --------LEAD·-··- ---- 5.69 --- - . ···------- - ··-·o:2.94 ___ ··---m9ii<9 __ _ 

·--f122e-=<3Fi=oos::Oo7-s ·-12=jUC.9ir- · -- MP.<3f\iEsiurvr- --- 425o·---·· _____ s ___ ---!.f9a --- -· ---m9ik9-
·r1226~GP~oos=oo·t:s· 'ii:.iuL~95 MANGANEsE··-- 240 -·- ·····--s·----·--·--o.98 ________ mgtkg __ _ 

T1226-GP-005-007-S 12-JUL-95 MERCURY 0.0499 B 0.0318 mg/kg 
.T1226:GP~005~ooi:s -12-JUL-95 NICKEL .. 7.45 .. ··-·· ··-- -- -·--··-· o:98 ..... - -·mg/kg 
-i1226~c;i5:oas:oo7=s··· -1:z:juc:ss··· ··-ficJrAssluil.r- -- ·· ··122o·---- ·· ··----·---- ·---9.8-- -----m9ik9 __ _ 
-r122e:(;p .. oo5:0o7 -s- -12JiJL-95 .. ··--sELENiUM -- -- ·-- i:l.14 --.-- ----a-··-- -----o.-49 --- .. ----mgli<g ---
T1226-GP-005-007-S 12-JUL-95 SILVER 0.244 U 0.98 mg/kg 

-t1226-GP-665-oo7-s-12-J0l-95 --·-so6i0M--- ----105 _____ -·--s-- 9.8 mgtkg--

-f1226-GP-oos-oo?-s 12-JUL-95 ·---:ri=iALLiiJM 0.203 U 0.98 mg/kg--
-T1226-GP-oo5-oo7 -s -12::JOC95- --VAN:Ai510M- ·· --·:zo_i-- ---B -----0:98-- ·---ni9ii<9--
T1226=GP-oo5-o67-S-12-JUL-95.. --·--ziNC ______ ·--- 26:8 ____ .. ·--·a 1.96 -·-- mgik9 __ _ 
-r1226::-G;:;:o23::066-S --:m:::iDL-95- --i\LOMif\iuM- -273o-----9-- 5 -m97k9_ .. ------ ----··--- --- ·--· ·--··;- ---------;--- .. ·-------T1226-GP-023-006-S 18-JUL-95 ANTIMONY 0.107 J 1 mg/kg 
-T1226-GP-023-006-S 18-JOl-95 . --·-ARSEN~ -----:1'.'5___ - 1 mg/k_g __ 
-T1226-"Gp:o23-006-S 18-JUL-95 ---BARiUM- --89.1 ___ B___ 1 - mgtkg __ _ 

T1226-GP-023-006-S 1ii:.jGL-95 -----sERYlLIUM ____ ·-·0.175 BJ 0.5 mg/kg 
f1226-GP:o23::oo6-s- -1s:JUi::95- - ... cAoMiOM --- - ---··o~146 ---- -·---J --~-- ---0~5--- --mgtkg __ _ 

1'1226-GP-023=666=8 18-JUL-95- --CALCIUM- --491oo-- --8-- -- 10 mgikg- --
-T122s:or-o23:o66-S- -1a:Jut:=9s- -·-cHRoMiuM- ------- 2.1 -----· ______ s ___ ---r--- -----ni9tk9 ___ _ 

--=r1226-GP-023-006-S 18-JUL-95 COBALT-- 2.22 1 mg/j(g- -
··n226-GP-023:oo6~s- . ·1s:-ji.ji_.g5- ·--COPPE-R~ ··--:-4.64-- --· ----8-- -----1--- ---mg/kg __ _ 
--- ------- ---------------· -----·--·r--: __ .. --------T1226-GP-023-006-S 18-JUL-95 IRON 4770 B 5 mg/kg 
-r1226-GP-o23:0ii6-S ,:a:;J0[:95 --'LEAD . --4~62 0.3 mgikg--
-r1226:GP::023-006-S-- -18-JOL-95--MAGNESiilr;l. ---219o ___ --·a--. 1 --mglkg __ _ 
-ii 226-Gr-623-ooif-s- 18-JUL-95-- -MANGANESE- ------126 ---·- --8------1--· ------mgtkg -· -· 
.. t1226:<3p-:o23:ooa:§- -1a.jUi_:9s- - MERCURY ·--- - .. ·- o.oo24____ ·--- Bi.J .. ·-· ----b~o32:C-- ........ -mgtkg-
r1226-GP-02.3-oo6:s--18-jiJL-95' _____ NiCKEC ... ----·-· 3.95 ·-·-- -·-a·--·-- ---1--- ---nigikg ____ _ 

T1226-GP-023-006-S 18-JUi..-95-----p()TASSiliM- 766___ B 10 - --1---mgii<g __ _ 
-f1226-Gr:o23-006-S -18:-juL-95-- SELENiUM·-·- - - .. o.143____ .. -u :--- -----o_5______ ·-- mgtkg 
f122e:GP-o23~oo6:s- "18-JUiA5- ....... SILVER .. ·- ·0.249 u ....... - --- ,-- ..... - - nigtkg 

i'i226~9~_::o~~~~~~:.~- -ia_:;i.Q!:-:~~::_ · . ..=.::so~I~M-~~-~ ·_ .... 108 .. :~:~:: B ·-··-- -~:::_~-16:.~:~:-~ mgtkg 
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TABLE 5 
ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

~~iij~~~~~~!tl HJ~_tU~ ~-~~~~~~-~ ~-~:~~~~~t!i~~~~l=~=;~~- ~~~~-~1=~-~:=1 =~~;i:~l-=~~ 
Sediment 

T1226-SD-001-001-SS 20-JUL-95 ALUMINUM 7960 B 5 mg/kg 
-T1226~§i:i~o61-oii1~§s -·-zci.:.iul_:95 ANTIMONY-- o.ia5. . - BJ-- -·· -· -------1- . -- mg/kg- ---
-,f1226::SD-oo1-001-SS 2o::-JUL~95- ·---ARSENic-- -- --- i75 ___ ----- -·-· 1 -- ---riigikii-
----·--· ·--------- ----- ---- ----·- --------· -- --- --------· . -" ·---·-- ------:- --- ----- -------------T1226-SD-001-001-SS 20-JUL-95 BARIUM 159 B 1 . mglkg 
T1.226~so~oo1-oon;s· 26=-JuL-95- -·- sE'RvL.Uu'M ____ -------·o:4w---- -s-r---- --oT ____ ---mii,~<ii ___ _ 
-f122G:so~oo1-oo1..ss--2o=juC95- -·- cADMiUM____ -----i:i~737______ ----- -- --- ---o:s ___ -----miiik9--
T1226=sD-oo1-oo1-ss 2o-JUC-95' - CALCiUM --573oo _____ B ____ ,_ 50 mg/k-g-
T122s-so:Oo-f:oo1 :ss-2o.::Juc:95- -----cf.iR.oMiur.il- ---s:s1 ______ -----8--- -----~--- · --m9ik9--
t1226-So--eo1-oo1-ss 20-JUL-95 -CHROMiUM (VI} 1 0.4 mgikg--
-f1226~so:oo1:0o1-ss·· -- ---- .. · - -- - cosfi.t:.T -- ·-----·;i 1 f ------· - --- ---- ---··-r---- -----iiiiiikii ___ _ 
T1226-so:oo1-oo1:ss ---zo::-jul-95- ---coPPER-- ---9-:-i:is ___ -- 1 ---- --m911<9--
T122s-s5-oo1--0o1-ss 20-.iLiC-95 ______ 1R6N-- -----1o9oo s mglkii--

T1225-Sb-oo1-0o1-SS 20-JUL-95 ---LEAD 6.12 o~-3 mglkg--
n22s-so:oo1-001-SS--2o::iiJC-95-· -MAGNESiUM ___ --3346·-- .. B 1 ------ -mgikg--
T122ii=so~oo1=oo1=ss- -:zo:JuL~95 ... -- MANGANESE-· --- .. --166 ____ --- -----8--- ---1--- -----m9iii9- ---
"r1226~s6-o6f:Oo1:ss- -2o:]iJL~95 MERcuRY -·- ·-· -- o:o1a ---· - · ·--··ej --:--- ---o:o3oil- -- -- · m9,ii9 ---- -
T1226-SD-001-001-SS "20-JOL-95 --NICKEL- ---·9:65____ 1 -- -mgfkg-
"fi226-SD-001-001-SS 20-JiJL-95 POTASSIUM ~61a--·r----B- -- 10 mg/kg 
t1zzs~sb-oo1=oo1=ss- -·2a:JuL~95 sEl.ENii.Jivl-· ·· ·- - ·o.143 ··- - · u·----- -----o:s·--·- ---mg/kg 
·:r;z26~so~oo1=oo1=ss ·2a-::jiJL~95-- -- s1i:VER- .. - ·- - o.249·-- · · --- - u ---- -------1------ ---- ·m9Jk9·- -- -
t12zs:so=oo1=oo1-sif-2o::iuL~9s- --·-·saoiUiVi _____ ·---- 45:1-------- ____ s ____ · ----16 _____ ----iii9ii<9-- --
T1226-so:oo1:0o1-ss20-JuC:95 --rRAim:;;.;;-- ------ o.2at· --· ------u-- ---r-- --- --rii97i<9--
--r122s=so:oo1-oo1-s~; -zo::iuC:95- ---vANADIUM·-- -------22.5---- ---- --- ------1"------- - ··· in91k!i ____ _ 
T1225-SD-001-001-SS 20~JUL-95 ZINC 25.1 B 2 mg/kg 
f1226-SD-i>6i~ooo~s- ·o1~AiJG-95 ALUMINUfvf ...... 6080 . 8 --- ---4.63 ······ ... ·--- mgikg 
T1226=so:Oo2-06o-s·- 01-AUG~95" --ANTiMONY- ---6~'6887 ______ .. --so-:-- ---0.926-- ·----- mg/kg __ _ 

1'1226~so:oo2=ooo=s-·-o1=AuG-9s·· -----ii.RsE:N'ic ---- ·---- 2.42--- --- ---- --·- · ----- · ··a:9z6 _____ -·---iii9ikii·----
--=r:iz2s-so~oo2:ooo:s __ 0.~~~8=95~~~ sA~i_l!~ _____ :===~=-1~8__ ·- -----~-~s:_~=~ ~:=i!:@i:~~~-=- -=~--n;~,ii~=~·=: 
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED NOTATION LIMIT MEASURE 

T1226-SD-002-000-S 01-AUG-95 BERYLLIUM 0.234 J 0.463 mgll<g 
-T1226=so:oo2~66o::S-· o1 :p;QG:g§ .. --- . cADMIUM - -- ----- (f45a- --- --- -----8:.-- ---0.463---- --mgikg __ _ 
-f1226-so:ooz=ooo:s- -o1=--.4.u<3-95 ·- - ci\LcluM -- -··--· 293ocr·--·· -- - ··- --- · ----g:-25- ---··n;9/i<9 __ _ 
-TT226=-so:oo2~ooo-s o1-=-AuG-9!i" -- ·cf-iRoMiUtvi --- --- 6.26-. ---- ---- o.926 -----.n9,k9-
r12z6=so~ooz-ooo~s ·-o1-=-AiJG'.:§5 CHROMiUM (\iii" ........ o~4z' ----·· ---- - ------- ··-·--- o>i ' - . -- .. rngik9---
"i12z6-so~oii2=ooo=-s- o1·:AUG~95 COBALT . . .. ... 3.74 -- . - ·- -·· ---·--- -----6~92i3'-- ------riigikg--
T1226.:SiS~ii62-00o-s - 01-AUG-95- ---COPPER- .... ··-1 o:~r---· ·--------- .. - ---6:926 ____ ---iiigikg--

-----------·--·-------~- ------------------------------- -·--·-- --------- ----------------.--- -----------··· T1226-SD-002-000-S 01-AUG-95 IRON 8610 4.63 mg/kg 
-i 1226~so-oo2~ooo~s- . o1'-.A:U8-95- ------· "TE'Ab --.. . ---- 6:29 ----- -- ---e··- ---o.278- -- -----mgii<!i __ _ 
------------------------ --f--:-;--··------- .. ---------- ---· --- ·-----T1226-SD-002-000-S 01-AUG-95 MAGNESIUM 3070 B 0.926 mg/kg 
rT22fi:so-~oo2~iioo-s 01-AUG:95 ---MANGANESE- ------146 _____ -------- ·--il926--- --mg/kg ___ _ 
r122a.:so:·ao2:0iio-s o1-=-P::ui3=9s · - MERcuRY ·- ---61>397- --- 8 o.o316- ----ili9ikg __ _ 
··ri22a=so~ooz:aoo-=s--o1=-Au8=-9s·· --- NickEL._____ -----·5:s ----- ·---- ----o.926_____ -- -n,9,i<g-
·--r1z26-so:oo2=ooo::S-o1-Au8=-9s .. --PotAssiuM- ------T31o _____ -- 9.26-- --- -ili!Jii<!i- ··· 
l'i22s=so:ao2:::060-s- · o1=-Auc;:gg· ---- si=i:ENn.iM ___ --·---o:-132 ___ · -----sir- ---o~-463 --- ----- in9ik9 _____ __ 

-1'1226~so-oiiz-ii6o-s "o1-A0G~95- ------sii:.vER ____ -· --6~231-- ---lf -----0.9:26-- ---iiigtkg--
-------------------·-·----------- ------------------- ---·--- ,. ---- .. I-- -------------T1226-SD-002-000-S 01-AUG-95 SODIUM 117 9.26 mg/kg 
··r1226=so~ii-o2-ooo=s·- ·ai:AuG-95. ------=ri-iP.iiiuM ___ ·- --o~192 ___ ·----·-a-- ---o~926- -- ----m9Tr<9 __ _ 
-fi226=so~oo2:oao:s~ --o1-=-i>.u<3~9~;-- ---·v;..i--iA.oiur.;-- -- -- zo.7 -----· ----- · - .. __ ---6~926___ ------mgir<9 --- · 
·::r1226:so~ooz=-ooo-s·---M=A.u(3:ss ·- ziNc· ---- ..... · 2e- -- - --------- --Tas·--·-- .. mg/kg·----
-T1226-so:::Oa3:ao6-s- -61=Au8=95- · ---P.i:iJiviiNUM- - ---·--·2a6o_____ - · a-- ·--4:59--- · ·-ni9,i<9 ___ _ 
---:r1226-Si5:063-060-s 01=Aui3:9s- ---AiiiTiMONY- -·o:oa79- --au 0.918 ---mg/kg --· 

T122B-SD-003-000-S 01-AUG--95 ARSENIC-- -~-0.946-- 0.918 --mglkg-
-------------=~ ---------·----------------------- ------- . ---- -------- . ------ . -----------T1226-SD-003-000-S 01-AUG-95 BARIUM 45.8 8 . 0.918 mg/kg 
-i'1226~sb:::Oo3:ooo:s- -o1=-Ai.iG-~9if --BERYLLIUM--- - . "il:o751·---- ... ,r -- --6:459 ___ - mgtkg .... -
-i'1226=-so:oo3:::0oii~s o1-AUG.:-95 .. ---·CADMiUM-- ----6:333 ·-·-· ----- ---8:i ___ - i:i:45t=i"___ mgikg --·----
---.. -------------~=-=- ------------- ---· ·------- . .... . . . . -- ·--------·-- ... ---- --· ------- --- -------- ...... - --------- ... -----T1226-SD-003-000-S 01-AUG-95 CALCIUM 10100 9.18 mg/kg 
--l'1226:so:oo3-ooo-s- 01-AUG~95- ---ci-iR6MiUM- - ·---5:o5 ______ --------- - ---~-6:918 _____ .. --- mgikg·--· 
-f12:26~so:oo3-ooo~s-- -o1:Au8-95- coi3i>.LT. -- ..... 3.96---- ...... -- o.91a rnglky 

T122B~SD-mi3-ooo-s· "ili~AUG-95 COPPER 17.7. . -- 0.9113- . mg/kg 
----------------------=- --------- ·-------- ------··----------- ·-----------·-·---·-- -----· -------------- ------- ....... --T1226-SD-003-000-S 01-AUG-95 IRON. 4570 4.59 mg/kg 
-i'1226~so:oo3:o66::S ___ i)'1:AUi3:9s· -- .. LEAD----- ~---3.99 -- .... --8----- -·-·o:275 ----- mg/kg--- .. 
· fi226~so:oo3~ooo:s·· o1=ii.Ui3-95- --·MAGNEsiuM-·· ---- -----.;aoo ------- ---,----8---- --o.Ma ___ - mgJr<9 ·---

-----------------~- ···--· --------··--··----- ----------· ----------'---------- ---------- -~-------·- .. ·- - .. 
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TABLE 5 

ER Site 226: Metal Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE 
SAMPLE NUMBER DATE I COMMON NAME 

AMOUNT 
DETECTED 

REPORTING 
NOTATION I LIMIT 

UNIT OF 
MEASURE 

T1226~SD-003-000-S 01-AUG-95 MANGANESE 68.2 0.918 mg/kg 
-f1226:so:oo3:ooo:s. -or:ii.uG:!is- ---- MERCURY . -- .... -o-.6589 ____ .- ·-··-·- 8 - - . ---o:o33 ·--··-· ..... --. mg/kg -·----
-t1226~sb-oo3:o6o:s· o1:ii.iJ(3:95· - NICKEL .. 6:65_____ - ---- - --6:918·-·-- ---· -mg/kg·----
--i'1226:so~ooj:ooo:s·· ·-oT:AiJG:95- p(riASSIUM --538 . . - - --- 9.Hi-- -- mg/kg -- -

T1226-SD-003~006-s 01-AUG~95 SELENIUM 0.131 BU . 0.459 mg/kg 
·-f12z6:so:oo3:ooo:s· o1:AUG~95 - SILVER ... - 0.318 J - .. --------ii:91iJ ____ .. - -mg/kg . 

T1zza-so:oo3::0oo·::s·- ·-o-1-AUG-95-- -----sob1iJM ___ ---·---·-·111" ____ · -- ------- 9.1a - ---Tii9ik9 -----
T"12za:so=oo3:0oo:s ... ·-o1=-t.:u"G=ss·· ·----r8Ai...LiuiVi ___ ----···-·o~19 _______ - - · ·u------ ----o.9Ta--- · ----mgtkg -- ---
-t122a~so:oo3~ooo:s· '6fAU<3-ss· VANADIUM-··... 10.1.. - - --- ----·6:918 ______ - mg/kg ........ 
--=r1226-SD-oo3:0ao=-s- ·a1=/\UG=ss· ---- ·· z1Nc _______ ··--·---·1o~a------- -----------·- --fa4-- ---in9ii<9 ___ _ 

U == non-detect 
J = estimated value 
B = found iri the method blank 
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TABLE 6 

ER Site 226: Radionuclide Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE 
SAMPLE NUMBER DATE I COMMON NAME 

Subsurface Soil 

AMOUNT 
DETECTED 

REPORTING 
ERROR(+/-) I LIMIT 

UNIT OF 
MEASURE 

-T1226=i3P~oo1~o1o::S 12-JiJC~95 --Fii::i.it6Niufii1~23ii- ---- - ~o:oo2o4 · o:o1o3 ____ ---o-.63 ___ ---pci,-g--
. -f1226-GP-o61=61 O-s· '12:JOC95- --Pu=239i24o··- -----·a o069f___ ----o~ti655 ___ ---·o:o3-- --pciig --
-f1226-GP-001-010-S 12-JOL:.:§s ---TRiTiUM ---· -------6---- --T9ir-· --2"5"8 ___ ·-- j)cili. __ _ 
T1226-GP-001-010~S- -12~JUL~95 URANIUM-238 0.943 0.14-i .. . - . 0.09 - . pCi/g 
·r12z6~c3P:oo1-=o1o=s- --12:JoL::95- ·uRANii..iivi~233i234. ---·- o.955 · ·· -- ---6~142- --ci:o9-- -- · --pci/g _____ _ 

Tf226=-8P::oo1-=616::S 12::iOC~95 --UR.i\NiUM-235 . - --6 o448-- -<Hi245-· --o:o9-- --pcitg--
T1226-GP-oo2=ooa·:s- --12:jui_:g5- -PLUTONIUM:23ii- . -0.00758----- ·-· o.o1 i:itf- --6:63 ___ ---- j)ciig --

-T12:26:(3p:Qijz:6os:s··-1z:-j[j[:s5·- ----rU-239t24·o - -· o.oo16s·--- --·o.oo54-- --iJ:o3-- ---- pcitg ____ _ 
---·--·-··-·----·-·-:;---:;,-----. ---·-···-··-···---·- . ····--- --- --··-··---· T1226-GP-002-008-S 12-JUL-95 TRITIUM 30 200 255 pCi/L 
T1226~GP-002-008-S 12-JUL-95 URANIUM-238 o.8o6 0.1 - ----···a.o§·---- pCI/g 

T1226-GP-002-008-S .12:JUL-95 URANIUM-233/234 . 0.83-1 0.102 0.09 pCi/g 
······-······-----------·-·--·---·-·····-···---········ -·· .. -·······--·---·--·--·---------'---;------····-····--T1226-GP-002-008-S 12-JUL-95 URANIUM-235 0.0368 0.0164 0.09 pCi/g 
. T1226:8p:oa3:ooa:s- -12-ji]j:_:g§-· -- PLUTONil.Jivi::-238- ----:o:ooo92 ___ ·-·-o:Oo92- --o:o3-- --pCitg ---·-··· 
-1'12z6-.:GP-oo3=ooa::s-12:JUL..=9s --Pu-239/246- -- ---o:o66o:z-- --6:0641----o-:-63-- --iici/9--
n226-GP-oo3-oo8-s12-JUL-95 TRiTiuM. . - - 90 200 251 pCUL--
r1226:GP-663-008-S 12-JUL -95 URANiiJM~238- 1.1-----o-.143- o.o9 ·--j)clig--
-T1226-GP-003-00B-S 12=-juL-95 uR.i\t.iiDM-233/234 1.26 o.158 o.o9 pcilg--
··---· -··- -·. ·--·--· --- .. ---- -·-·--·-·-··- --··--·· ..... ··----·--··- ---- ·- --- ----·-·--f----,--------·-· ··---T1226-GP-003-008-S 12-JUL-95 URANIUM-235 0.0494 0.0247 0.09 pCi/g 
-T1226~(3p:6o4-oo7-S 12...i0L-95-PlUT6NiiJM:238- --6:!16886-- ·-o:o13if- ··-·o:oa --·-- ... ---pCitg ___ _ 
T1226-GP-004-007-S 12-JUL~ss·- ----pU-239i2.w-- --6~66687 0.006 0.03 pCUg--

- Tf226-GP-004-007-S 12-JUL-95 ____ TRftiUM-- ----- -206 ····-- --220 258 --j)cfiL __ _ 
T1226-.GP'~oo4-oo7-S 12-JUL-95 URANiuiV\:238 --6 933 o:134-- ·-·---6.09- .. .. .. pclig--
T1226-GP-004-007-S 12-JiJL-95 CURAr\iiuM"=233/234 o.926 o.133 o.o9 iJC179--

rT226-GP-oo4-oo7-s12-JiJL-95-uR.i\NiUM-z35 o.oz23 o.o1n · o.o9 --pcil9--
t1226-GP-iio6-oos-s 12-JUL-95 PLUT5NiiiM-238--ii:6o459 .. 0.0104 o.o3 pcii_9 __ 

-t1226-GP-006-ooir:s- -12-JUL-951-i50:239i24o-- --o:oo092----0.6642 0.03 pCi/g- -----
-ff226-::Gi5:oos:oo6:s-12-JUL-=95-. ---TRiTiUM-- --·-----~1o -------196-- --253 ___ .. ·-jjci!i.-
'f1226~GP~oos:oo6~s-- --1i:Jui.:~95. - .URANIUM:23ii 1.12 ·---. . . 6 .. 149 -----·- ·---6.69---·-· . . ... pCitg 
T1226-GP-oos-oos-s· ··12-JuL-95u"RJ>."Niul\.i=233/234- ----1.37 o.112-- --o.o9-- --ilcil9--

r1226-GP-oos-oo6-s 12-JUL-95 URANiliM:235 o.o367 0.0206 --5_-59-- ---jjcitij--
T1226::GP-007 -666-s- -13:JUL-95- -·f>LufoNiufiii=-238- · ---·-o.o12s _____ --: o.61"47-· --o:o3 ___ ----·-· pcilg- -·--
'f1226~Gf>:oo7:oo6-s · ·· 13-Jut:.:95- -- PU-239i24o -· · -·-· · · -o.oo1i- -· · -- o.oo24____ ·---o.o3___ -· pcit9 .. 
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TABLE 6 

ER Site ZZG: Radionuclidc Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I I AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED ERROR(+/-) LIMIT MEASURE 

T1226-GP-007-006-S 13-JUL-95 TRITIUM 70 200 259 pCi/L 
T122B-GP-o57-oos-s -13.:"jiJi._-95 -----oR".A.NiUM~23B ... o.994 ___ --6."146 0.09 --pciig--
-----------· ·------~---·-----------·······-···-·--·- --- ---- ·-·······--· ·-·- --····--------- --- ·-· ---T1226-GP-007-006-S 13-JUL-95 URANIUM-233/234 1.16 0.163 0.09 pCilg 
-f1226-=i3P"~o67 -dos-s- ~1"3::-JuC.:iis··- ---i.iRANtuM:235-- ---6:6461--_ -o:o226- --ci~o9-· . - ·--j)Ciiii--
1'1226=-8P-oo8-6o7::s -13=-JuL-95- ---pi.:iJroNiLiM-238- ···· --o:oo236 ____ ····-o:o162- ---o:o3-- ----iiCii9--
--r1226-GP-ooa-oo7~s--13-="JuC.:95 -fiu~23ii/24o --- --o:otJ731-- ·--o.oos5---o:o3-- --iic~9--
T1226-GP-ooa-o67-s 13-JUL-95- .. ·--TR.iTIUM-- 30 200 254 --pCI/L--
T1226~GP-OOB-007-S 13-="JUL-95 -0RANiuM~238-- - ·--fTr 0.168 0.09 --pCi/_g __ 

1"1226-GP-ooii-007 -s--13:JOL-95- URANiuivl-=2331234 1 .3s ---6.189-- o.69-- --pcil9--
n226-GP-668-o67-s-13::-jOL-95- .. URANii..iM=235- --·---6:663 ·--· ·-o.o366- --0:09 --j)Ciig - ----
·-T1226-GP-oo9=666-s -13::-jui._-95- -PLi..ii"6Nii..iM~238- ····- .. o.i:ii:icii6 ___ --·--() ii112 ---- ---o~o3 ___ --·pCiig __ _ 
T1226-GP-oos=oo6-s- 1-3-JliL-95 --ru~239i24o _____ ---o:6o263-- --6:oo31-· ·--o:o3-- --fiCii9--

T1226-GP-oo9-oo6-s 13-JUL-95 - -··- .TRITIUM BO 200 252 pCi/L 
-T1226-GP-009-006-S 13-JUL-95-URANIUM-238 ·-·· 0.939 0.134 0.09 --pC]/g 1 

T1226-GP-o69-oos-s ~TOL-95URANIUM-233i234 1.03 6.143 o.o9 pci/g--
-i"1226-GP-o69:066-S n::Jul-95 . -· URANii..iiiA::23K o.0451 ---o.6229 o.o-9 ------pCiig--

1"1226-GP-01 o-007 -s- ·13-JOL-95 -p[i_i'fot.iiuM:23B- -·-o:ooiis·a-- --o.6o9B 0.03 pCTt_g __ 
T12Z6-GP-010-007-S-13-JOC95-P0=239i24o -o.o6687-- --o.oo17 o.o3 pCilg--

n22s-GP-o1o-o67-S 13-JUL-95 ----··TRitiuM-- ---60 --266 256 --j)citC 
-T1226-GP-o1·a-:::oo7-s 1"3-JOC95 -URANiiJM.:238- ----0.983 ·---o~39 ___ --o~ii-- --j:ici/g--
T1226-GP-010-0o7:s- -13-JUL-95URANi0M-2337234 0.965 -0~37~---o:og pCitg--
T1226-GP-010-007-S 13-JUL-95 -URANii..iiiii:235 0~0262-- -o:o216 0.09 --pciig __ _ 
T1226-GP-011-005-S 13-JUL-95 PLUTONIUM-238 O:i57 0.0371 0.03 pCilg--
T1226-GP-011-005-S 13-JUL-95 PU-239/240 0.915 0.1-fJ. ·--- 0.03 pci{g--

-·-· ··--·---·---·-·-- -·--1--:·--· .. "" -···-- -·-·· ·-·-·· ... ·-·-- -----· ·····-- ---···-····-- -----·-- --··· .. ·--· T1226-GP-011-005-S 13-JUL-95 TRITIUM -30 190 · 257 pCIIL 
··-·---·--·-----·------·-----,~---·--·-·····-·· ---. -·---· ·····----·--·---- ---····---- ·-····---T1226-GP-011-005-S 13-JUL-95 URANIUM-238 1.07 0.15 0.09 pCi/g 
T1226-GP-o11-ooS:s 13-JUL-95 uR/\NiUM-2331234 f19 ___ -o~162----o.o9-- --j)Ciig--

-r122e-GP-o11-oo5-s 13-jul-95 -URAiiiiDM=235 o.o495-- -0.0255 0.09 -- j:icitg·----
-Y1226::8r~12-oo6=s-1-:3::juc:9s-· --rL.Ui'oNiuM-238 -- o:oo21 ---·· ----o:o1o7- ·-·--o:o3-- ·---· pci/g ---· 
1'1226~8r-o12".:ooe=s- -13:".JuC95- -·-· PU-239/24o ·-· ·· ·· ·- o.oo369 - · o.oo1 -· -----o:o3___ -·--· rciig-
i'1226=8P~61:i:oo6:s- -13:ji_jl.":g5- -- TRITIU!vi" - ...... 110 .. . -. 210 ....... ·---·-258·-· .. ·- -· pCi/L. 

~l·;~~~~~~~=Z~t~-- ---n~~g~~~~ -u~:~TI~~~~~34- ~=--1:~~=~-=-· ___ -- ~:-~:~-.:: ~:~~--- ~-~~;;~_:I 
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TABLE 6 

ER Site 226: Radionuclide Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER I DATE I COMMON NAME I DETECTED I ERROR(+/-) I LIMIT I MEASURE 

T1226-GP-012-006-S 13-JUL-95 URANIUM-235 - 0.0835 0.032 0.09 pCi/g 
-1'1226-GP-oT 3-666::§- -13-jiJl-95 PLUTONiUM-238 --6~6663-- 0.0063 -0.03 ~~pCi/g 
-t1226-GP-013-006-S--13-JUi.-95-PiJ~39i246- ~-o:oo157-- --o--:-6632 0.03 _ --j:lcilg-~ 
-Ti226=GF>---::()'13:6a6=s-13-JiJL-95- --rR.itiuiVi·~- ----::10 -----· ------196 ___ --257 ___ --j:lciil.--
--f1226-GP-::oT3::oo6::s·- --13-=:iUc::-95 --DRANiuM-238-- ------ T41_____ -- ----o:i9C ___ ---o:o9 ____ - -- - pcii9·-
-T1226=-GFi=o13:oo6::s- -1~JUL-95- TfRANiDiv1-233i234 1:36 ____ --6-:186- -~-6:69 ___ --pcii9--
-r1226:8F>::oT3~oo6::s- -13:juc::9s- --- uR.Ai\Jiurvi~235-- - -----o:a514____ --·-o:o262- --ii69-- -~-iicii9~-

-r1225=8F>=D14=ooe:s-13-JOL-95 rL-u'foNiuiV1=23ii-- -- --a 6o1s___ ·-o~6-161-- --o:63- ---pcii9--
- T122a-GP-614-o6a-s -13-Jui.---=95-- ---ru:239i:Wi" _______ --------=o:oo161 ____ --- -o:o623-- --6:63 ____ ------pcitg --
--r122a-GP-o14-o66-S 13-JiJi.-95- --TRiTiUM -10 190 253 pCVL--
-1'1226-Gr:6f4-=666-s-13::i0L-95 URANiiJM-238- ---f62 ____ -o. 137 o.o9 --jjciig--

T1226-GP-014-006-S 13-JUL-95 URAi'IIUM-233)234 1.19 0.153 0.09 pci/g--
T1226-GP-014-006-S 13-JUL-95 -URANiUM-235 0.0577 0.0251 0.09 pCilg ----------------------------:----------------------------------------- ---c----'------T1226-GP-015-010-S 14-JUL-95 PLUTONIUM-238 0.00574 0.015 0.03 pCi/g 
i'1226~i3r~ois=o1o-s --14=jui.=9s- -- ·-- rU=239t24o -o.oo268 _______ - --o:oo72-- ----·o:a3 _____ - --- pcit9 ___ _ 

--'r1226:8r=i:i'15:01o-s-14-='JOi.-95- --tRiTiUM 1-6 19o 2so-- --pCiil.--
T122EfGP::oTs-=-o1o-s- 14-JOL-95--iJRANiuM:238 1.22 6.13 o.o9 --pcii9--
1'1226-GP-015-010-s 14-JUL-95 URANiulv1::233i234 ---1:25 ____ --6~3-3- --5:09-- ---pciig--
---,=1226-GP-015-010-S 14-JiJi.-95- --URANiliM~235- ---0.647-1 -- --ii.o195-- --5:-69-- ~-j)clig--

T1226-GP-016-010-S 14-JUL-95 PLUTONiUM-238 0.00095 0.0043 0.03 pCi/g T1226-GP-016-010-S 14-jiJc::-95 -p[j:;239i246 ____________ 0 _________ ci ___ --6:63 _______ -----pCiig __ _ 

T1226-GP-016-010-S 14-JUL-95 TRITiUM 90 200 246 --pCii[--
T1226-GP-016-010-S 14-JUL-95 URAN1Ut..r238 1.01 0.116 0.09 pCiig __ _ 
T12Z6-GP-016-010-S 14-jiJL-95 . URANiiJM:233/234- ·-t: f1 __ . 0.124 o.o9-- ---jjciig--

T1226-GP-016-61o-s- 14-JOi.-95 -URANiUM=235 o.o373 o:6167---6:09-- ---jjcitg--
1 T1226-G-P-017-010-S 17-JUL-95 PLUTONIUM-238 0.00853 0.0122 0.03 -pCVg--
T1226-'GP-oi·7-if-i6:s- -w::Juc=95- --f:iu~239i24o ·- --·--o.ooo84 ___ -6~6557---6~63-- --j)ciig--
-i'1226=GP::6.17-015:s- -17-ju[-::gs-- -------TRiTIUM -- - --- .. 70 --- -- ·---- ':Zoo --- ---258 ----·- - -- pCi/L ____ .. 
T1226-GP-01'i-o1o~S .1i~JUL:95 URANIUM-233 0.905 0.103 0.09 pCi/g 
l'122e:Gp-::ofi::o10-s- -·-w::JuC-95- ·uRANIUM-2331234 0.957- -- . .. --0.108 - -- 0.09 -. . pCilg 

--f1226-GP-017-010-S 17-Jlii.-95--URANiUM::235- -----6.6664 ____ ---6:6269- --6:69 ______ -------pCilg ----
T1226-GP-018-010-S 17-JUL-95 rLOfoNiUM-238 0.371 0.0875 0.03 --pcitg---

T1226-GP-618-o1o::-s-17-JiJC-95- ---PU~239i246 --- -----0.66769 _____ -_-6~6169- --6:63-- --pciig--
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TABLE 6 
ER Site 226: Radionuclide Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE I ,.. AMOUNT I I REPORTING I UNIT OF 
SAMPLE NUMBER I DATE COMMON NAME DETECTED ERROR(+/-) LIMIT MEASURE 

T1226-GP-018-010-S 17-JUL-95 TRITIUM -120 180 257 pCiiL 
1'1226:GP-618-01o-s 17-jiJ[:§s -0RANiiJM~238 ---T18-- --6~ 13-- '6j:i9-- --pciig~-
ri226=i3p:a·1a~610:s- -17::-jui:=-95- ·uRANiliM-2331234 · -·- -·-- f.24 ---·-·- - -· o.136 --- -·--·o.o9 --- ·------ pci/g ·--·-
T122s=GP=o1a:o1o~s ·17.:-juL:95- -- URANIUtvi-235 ··- ------- o.o592 ____ -- ----o o22s-- ---ci:o!i ___ --- pcilg -·---

-·t1226=-8P-o1ii:014=-s-17-JUi..=-iis-- -PLCiioNiUM~23ii- ---o.Oo32if ___ ---o.oo94- --6~63 ___ --pCiig ···---
-f1226::(3p::-ow-o14:s1TjiJC:95- -·-ru~239i246-- -----~o.oo167 · -·-- --o:oa24 _____ --o:o3 _____ ----pcilg ---
--- ------.. -----------.. ·---,-- --- .... - -·-- --------- ·-- ...... _____ -----.. --

T1226-GP-019-014-S 17-JUL-95 TRITIUM 140 210 262 pCill --·-· ---- ---·-----~:-···· --·-- ------·-·· ._ ... ------------- --·--- - __ .. ·-. -------·· 
T1226-GP-019-014-S 17-JUL-95 URANIUM-238 0.753 0.0915 0.09 pCi/g 

-f1226-Gl'=-o19=o14=s 1?-'juL=-95- ·oR.A.N'iiJM~233i234- -----o:779- --· · - - a:693a·- --o:69 ___ ---ilcii9--
1'1226-GP-o19-o14-s-17-JUL-9s'--uR".A.i\iiDM=2~--6:643il ____ -6:6172-- o.o9 pC~g--
- T1226-GP-020-009-S 18-JUL-95- p[iJfONiUM-238 --o:ooii29-- --o: 0085-1 - --0.03___ --jiciig-.. 

T1226-GP-020-009-S 1·8-JLJL-95 PU-239/240 -ii -- 0 0.03 pCi/g 
T1226-GP-020-009-S - 18-JUL-95 TRITIUM 90 200-· 256 pCill 

T1226-GP-o2o-o69-s-1s-JUL-95 -iJRANiUM-238 0.941 0.107-- ---o:09-- --pCii_g __ 
-T1226-GP-62o-o69-S- 18-JOC:iiruRANiOM-233/234 --0.929 0.106 0.09 -pCi/g--
1'1226-GP-020-009-S 18-JUL-95 -VRANIUM-235 ~0:648 o:o1ni·-- 0.09 pCi/_g __ ---·-·--------::----:---·---·- ·-· ______________________ ....... ____________________ , ....... ---

T1226-GP-021-007-S 18-JUL-95. PLUTONIUM-238 0.00125 0.00564 0.03 pCi/g -- ·----------...,-- -·-------·- ------ .. -·-· ----·------------------- ------T1226-GP-021-007-S 18-JUL-95 PU-239/240 -0.00127 0.00254 0.03 pCi/g 
T1226-GP-021-007-S-- 18-JUL-95 TRiTiUM- 2o-- --- 190 254 pCi/L 
T1226-GP-021-007-S 18-JUL-95 ---URANiUM-238 0.434 0.0611 0.09 - ·- pci/g--

-·'f1226-GP:021-007-S -18-JUC:§s- -ORANilili.k2.33i234 --·6.'495-- ---o:o66s- --o:ci9 ___ ---·-·pcitg --
1'1226-GP-021-007-S- .. 18-JUL-95 -URii.Nii.iM-235- --O:o2o4-- --6:61"17-· .. --o.ci9-- --pciig--

T1226-GP-022-006-S f8-JUL-9!5'- rLU1'6NtUM-238 -o.6655-- --o:o149 O.Q3 j)cii9--
Ti226-GP-022-006-s 18-JUL-95 -PU-239i24o -0.00146-- o.oo292 0.03 j)cii9--
T1226-GP-022-006-S 18-JtJL-95--TRifiiJM 60 -- 2bo . 255 --j)Ciii:--

T1226-GP-022-006-S 18-Jlil-95- .. ORi\NiOM-238 1.02 0.108 0.09 . j)ci/g--
-T1226-GP-622=-o66-s 18-JOL-95 URANiUM:233i234-- ---1:oii-- --6:112- --o.o9-- ---j)ciiii--
-,_.1226:c;p-::o22-o66-s- --1a:JUL=9s- ---uRANiUM-235 -- --a:o454 _____ ---o.o1M- --~ro9-- ---· pCitg ----
T1226=-i3F>-o24=o14-s 2o-JOL-95·- -rLUf6NiiJM~238 ~- 6.61-- ---6.6124-- o.o3-- ·--· j)ciJg --

T1226-GP-024-014-s 20-JUL-95 --PL.i=239f240 ·o.oli587-- 0:0o69-5 - ---6:03-- --pCiig __ __ 
1'1226-GP-624-o14--=s- - 2ci-JOL-=95- ---TRif1LiM ___ ---- 46- -- - ... -- --196-· ---·257--· --pCi1i... ----
i'1iz6:8r~6:24::014-s- ·2o:jiji._~95 . ·-· URANIUM-238 0.479 0.0632 ... 0.09 pCilg 

·rti26:(3fi::024-ci-14:s- -2o-jiJL-95- -URANiLiii.1-233i234 ·---6:551 ____ ---:-o.6696 ....... ··--o:o9-- ---pCiig--
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• } • } • TABLE 6 
ER Site 226: Radionuclide Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED ERROR{+/-) LIMIT MEASURE 

T 1226-GP-024-0 14-S 20-JUL-95 URANIUM-235 0.0116 0.00988 0.09 pCi/g --·. ···------- ·---- --- ···-··--·---- ------------- ·------ --- ----------

·--Duplicate 
-ff226-GP~oo5~667=s·- -12-jiJL-95- -PLiYfoNIUM-238- - .. ···------ ·------- ---a··--·-··-·- - ----- - ---------· ··--l:icii9-0 0.03 . 
-=nz26-GP-oos:ao7 -s- -12:::iOC:95- --P0~239i246 -- -----if66332 ___ ---o.oo47- ---------- -·--iJcii9 --0.03 
··=ri 2ze:i3r-=oos:oo7·::s- 1z:-jiJC:95- -----TR n'nj ivi - - . . - -----. 156 ---- ---- 210 ___ --256 ___ ··---pciii..--
-T1226=GP-005-007 -S ---------

-liRANiiJiVi~238-
______ ..t... ___ 

·---0.1-2 --· --o:o9 ___ --iJcfig--12-JUL-95 0.827 
-f1226=-8P:oos-oa7:s- -12:::i0L-95 URANiiir...i~233i234- ---{62----o:13_9_ --o:a9----i)cii9--
-ti 22s=-GF>:aa5:ao7-s- 12-JUL-95 --URAi\iiuivk235 ... - . 6.6531"---·--·· - ·-- o:o26i"-- ·--c:i:69 ___ ---· pCi/g --- -· 
f1226=-8P-623-o66-s 18:::iiJL-95 Pi.Iifi5i-.iiiJivi~238- --6:66556-- -o:oo65s 0.03 --ilcii9--

T1226::GP-623-006-S- -------- -·f'u:239i24o- -- --o.oo3ia-- --o~oo-451"-- ---·····-···-· ------ pCilg ---18-JUL-95 0.03 
-------o=-=----,~ --i'Ri'fiOM ____ 200 261 --pCiiL ___ T1226-GP-023-006-S 18-JUL-95 90 
- T1226-GP-OZ3-006-S 1-=---;-;--

-----uRANiiJM-238 1.03 0.106 0.09 pCi/g 18-JUL-95 
.T12z6::(3p:(iz3-006-S 18-JUL-95- URANiiJM:233i234 1.02 0~105--

--------·--iJcii9--0.09 
-i'1226-GP-o23-006-S-1---;------ -LiR.i\i\iiuM:235·- --0:646-7 -- --o-:61"68- ---------r.~~~--18-JUL-95 0.09 ---··-··--------------- --- -----·------------

Sediment 
-r1226:so=ao1-oa·1-ss -20-JUL-95- --f'fU'fi5i\iiuM:Z38 ·--o:oo865-- ------o.on-6- -----0.03 pCi/g 
1'1226-SD-001-001-SS- ZO-JUL-95 1---------- --- ---o.oooo2-- ------------pci~ii--PU-239/240 0.00429 0.03 
1'1226-SD-001-001-SS 20-JUL-95 TRITIUM -90 170 251 pCi/l 
T1226-SD-001-001-SS 20-JUL-95 URANi0ivi~238 --0.665 0.077 0.09 pCi/g 
r1226=so-=oo1-oo1-ss 2o-J0i..-95 URANiiJrvi.:-2331234- ·--6:677----o:67~ --0.69 ___ ·--pcftg--

1'1226-sb-001-001-SS 20-JUL-95 -OR"i\liiii..iM-235 o.o335-- -0.0136-------- --pci/9--0.09 
-f1226-SD-002-000-S 01-AUG-95 PLUTONIUM-238 O.Q0574 0.0099 0.03 pCi/g 

T1226"SD-002-000-S 01-AUG-95 -ro=z39t24o-----o:oo21_1 __ -o:oa44-------;;- -. -iicfiii--0.03 
·r1226:so-oo2-aoo-s ---TRii'iiJlvi-- 200---·------ ---iJciii..--01-AUG-95 120 258 
T1226-SD-002-000-S 01-AUG"95 URANiiJM:238 0.809 0.0981 0.09 p·ci/g 

--ri 22a=so:oo2-ooo:s - 01-AUG-95 TiRANiUM:233i234- --6]13---- ----7".=--- --o:o9-----IJcVg--0.107 
· i'1226~so:oo2:oao:s-· -o1=-P.LiG=9s- ... liRANIUrvi-:235- . . ----------- . ····---- -· --··a:o-i37 ___ ---- ·····- - -- -pCi/g -----0.0227 0.09 
-T122s=-so-oo3-o6o-s 01-AUG"95 -f'UJl'oNiiJr...i:238- ·----- --·-- - ·- --- -------------iJ:i)3-- ---- pCiig··---· -0.00344 O.Q105 
T1226-SD-003-000-S o=-01-AUG-95 -f'iU-239i24o -0.0025 0.0029 0.03 iJciiii--

-··-··--·----- -·----·=- 01-AOG-95 --'i'Rii'ii..iivi-- -------------1so----252--
~-~~:~~~ T1226-SD-003-000-S 20 

--r122s~so=oa3·:ooa:s- -O"f:".A.u8:95-. ·---URANIUM-238-- .... 0.784"" .... · ---o.ogsr · ------ o.o9 ____ - ·· 
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TABLES 
· ER Site 226: Radionuclide Analytical Results for Subsurface Soil and Sediment Samples 

SAMPLE AMOUNT REPORTING UNIT OF 
SAMPLE NUMBER DATE COMMON NAME DETECTED ERROR(+/-) LIMIT MEASURE 

T 1226-SD-003-000-S 01-AUG-95 URANIUM-233/234 0.821 0.101 0.09 pCi/g 
T1226-SD-003-000-S 01-AUG-95 URANiiJM-23.5 . 0.0495---a·.0228 0.09 pcl/g--

--·-·· ,.,,,,,, ___________ ,,, ... , . ··-··-· ··-------- ·-- -----·-- .. ···-- ------···-···---- ---·----· ··----------- -·-----··-·······- --· 

--ecilililiiiciii"Eiiaili<--··· - ·----·--·- ------ ---. .. -··-- - - ···-·- ·- -· ........ . ..... -- -----·- .. .. -- ···- . -----

T1226-EB-oo1-ooci-w 
.. 

... 12-JUL-95 PLiJTONIUM-238 ·· · -o.o4oi-
. . . . ... . . .. - . ····- - ---- ---- ---- ''' pCf1L ··-- -I 0.179 0.15 

T1226-EB-001-o6o-vr 
'--;.··-··-·--- ---PU~239i24o···- -----·-··-· .. . . ·------ ·-··· ··----0.15·-- ... .. ---- pCi/L ..... , 12-JUL-95 0 0 

--r1226-Es:Oo 1-ooo::W- -12-JUC-"95- ·--TRiTIUM ··-··. -. -·········sa-··--· ---ioo 260 =iJ~!~~~-~~:1 ----------------·-···· ---------------- .. ··-- ------·- ····· .... ------ ----- ~--·· .. ----~- --~---- _,_~- ---·· .... -------·-· 
T1226-EB-001-000-W 12-JUL-95 URANlUM-238 0.0245 0.104 0.15 pCiiL ' 

-t1226-Es:Oo1-ooo=vr 
'"-;-;:;--;;-··--·-

·uR:i\NiliM~233i234- --6~6437" . ---6:101 0.15-- --pciiL~-~ 12-JUL-95 
---~--,~ ---~;::- -0Ri\NiU!Vi~235- --·-6---· 0 0.15 -·-j)ciiL--T1226-EB-001-000-W 12-JUL-95 --------"";-T1226-EB-002-000-W 1ii::JUL-95 -fiLU'f6NiiJ!Vi:238 ---=o:oo4ar--- --o.ooiW!" --o:-1'(1-- --j)ciiL--; 

T1226-EB-002-000-W 18-JUL-95 PU-239/240 0.0366 ·-- -0.0734 0.15 pCi/L 
r1226-Es:oo2:ooo::-v·.r 18-::Ji.Ji..-9"5- --TRlTiiJM - ....... ····--80 --2oo r----'-- .... ··--

256 pCi/L 
-t122if-Es=ooz:ooo-w- ·-16~JIJL-95 -URi\iiiiUM~238- ----Tr-~- ·-a~so_3_ ~-· ···--

=~ii~ii~ -0.88 
·-·--- -------------- ------·-···~ ____ ...... ·····- ---···- --·---·- ------·---- ··-·· ----··-·-- ------------
T1226-EB-002-000-W 18-JUL-95 URANIUM-233/234 1.58 0.949 0.88 pCi/L 
T 1226-EB-002-000-W 18-JUL-95 URANIUM-235 0 0 0.362 i)ci/L--
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TABLE 7 
ER Site 226: Metal Data Comparison for Soil Samples with SNUNM Background Levers and 

SubpartS Action Levels 

Compound 

Aluminum 
Antimony 
Arsenic 
Barium 

Beryllium 
Cadmium 

Calcium 
Chromium, total 

Chromium VI 
Cobalt 
Copper 

Iron 

Lead 
Magnesium 

Manganese 
Mercury 

Nickel 
Potassium 

Selenium 
Silver 

Sodium 
Thallium 

Vanadium 

Zinc 

I
I : 

i 

~ 1 

I ' 
Site 226 
Range of 
Values 
(mgfkg) 

1 Number· 
i of : 
' I 

'Samples' 

22 ; 11 000-2200 j 

22 ! 0.32~ND I 
22 I 3.75-1.43 
22 I 404-58.9 

I 22 i 0.532-0.166 
22 l 0.737-0.0676/ 
22 ! 991oo-1s1oo 1 

22 1 12.7-2.67 I 
8 I 1.0-NO I 

22 ! s.os-2.23 I 
22 ! 10.5-2.71 
22 I 16000-4280 i 
22 : 7.96-2.42 i 
22 5830-191 o I 

22 i 302-65.4 I 
22 ! 0.0686-NO I 
22 12.3-5.1 l 
22 2120-536 ! 

22 NO ! 
22 1.27-ND : 
22 313-55.4 
22 NO 

22 33.2-9.53 

22 37.9-9.89 

TA-l 
Background I 

UTU95th 
1

) 

Percentile 
(mg/kg} i 
12055 
0.49 
7.64 

653.89 
0.57 
0.84 

87221.64 
11.73 

54 
6.25 
9.98 

15428.88 

17.3 
6080 

243 
0.14 
10.63 
2173 

0.24 
NA 

648.33 
1.16 

34.9 

50.76 

Site-Wide 
Background 

UTLI95th 
Percentile 

(mg/kg) 

NA 
3.9 
5.6 
200 
.0.8 

. 1.6 
NA 

17.3 
<2.5 
7.1 

25.5 
NA 

68 
NA 

NA 
0.31 
25.4 
NA 

<1 
2 

NA 
<1.1 

47.2 

82.4 

SubpartS 
Action Level 

(mg/kg) 

NA 
30 
80 

4000 
0.2 
40 
NA 
NA 
400 
NA 
NA 
NA 

400" 
NA 

20 
2000 
NA 

200 
NA 
NA 

' Tho action level for lead is provided from U.S. Environmental Pnoteclion Agency. 1994. "Revise Interim So~ Lead Guidance for 
CERCLA Sites 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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TABLES 
ER Site 226: Isotopic Uranium Data Comparison for Soil Samples with SNUNM Background Levels 

; TA-l i 
I 

Site 226 I Background I 
Highest i UTU95th Site-Wide I I ! 
Values ' Percentile i Background UTL/95th ' i I 

Compound (pCi/g) (pCi/g) I Percentile (pCI/g) ! ~ 

U-235 0.0835+/-0.032 ! 0.1 I 0.18 I 

U-238 1.41+/-0.191 I 1.09 I 1.3 
U-233/234 1.61+/- 0.197 ! 1.15 I 1.6 

• 
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Appendix D 

ER Site 226: Risk Assessment Analysis Report 
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RISK ASSESSMENT FOR ER SITE 226 4/24/97 

ER SITE 226: RISK ASSESSMENT ANAlYSIS 

I. Site Description and History 

The acid waste line, Environmental Restoration (ER) Site 226, was installed 
between 1948 and 1950 and was constructed of 4- and 8-inch diameter 
vitreous clay pipe. The system extended from three origins in the north 
central section of Technical Area I (T A-I) south to an outfall north of the 
Tijeras Arroyo. Lateral lines extended to buildings served by the line. The 
line remains in place and lies from 4- to 10-feet below ground surface within 
T A-1 and at an average of 8-feet below ground surface south of T A-I. 

In the mid- to late-1960s, use of the acid waste line for its original purpose 
was discontinued. At this time, the line was separated at the intersection of 
I and 9th Streets. The southern portion was capped at that intersection and 
was abandoned in place. The portion of the line north of I Street was 
connected to the sanitary sewer system and remains active. The potential 
constituents of concern (COCs) are radioactive materials, metals, volatile 
organic compounds (VOCs), semi-volatile organic compounds {SVOCs), and 
polychlorinated biphenyls (PCBs). These COCs were based on known 
building activities and processes and historical data. 

11. 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 whicn 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. 

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 screeninft data. 

Step 4. Data are described on the potential toxicity and cancer effects 
from exposure to the COCs and associated background 
constituents and their respective subsequent intake . 
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. 

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 !TEDEI 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 
radionuclfde. 

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 (USDOEJ 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 m~ be calculated 

Step 7. Discussion of uncertainties in the previous steps. 

ll. 1 Step 1. Site Data 

Site history and characterization activities are used to identify potential 
COCs. The identification of COGs and the sampling to determine the 
concentration levels of those COGs across the site are described in the ER 
Site 226 Data Evaluation Report and the No Further Action Proposal. 
Chemicals that are essential nutrients such as.iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment (USEPA 
1989a). 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. Both radioactive and nonradioactive COGs 
are evaluated. The nonradioactive COCs evaluated are both metals and 
organics. 

11.2 Step 2. Pathway Identification 

ER Site 226 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 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 detected 
and therefore no water pathways to the groundwater are considered 
appropriate. Depth to groundwater at Site 226 is approximately 550 feet. 
Because of the lack of surface water or other significant mechanisms for 

2 
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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 I._!Q_take (Residential on_!y) 

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 226 were evaluated using a tiered 
approach. First, the maximum concentrations of COGs were compared to 
T A-1 specific background screening levels using 95th upper tolerance limits 
(UTLs) or percentile values (Sandia National Laboratories/New Mexico 
[SNLINMJ, 1996). If a maximum concentration of a particular COC 
exceeded the T A-1 specific background 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. 

Maximum concentrations of the COCs were used in order to provide a 
conservative estimate of the associated risk. If any. nonradiological COCs 

. were above both the T A-I and SNL/NM background screening levels or the 
USGS backsround value, all nonradiological COCs were considered in 
further risk assessmenf.analyses; For radiological COCs that exceeded both 
ttw T A·l or SNL!NM background screening levels and, as applicable, were 
above the range of uranium isotopic ratios, background values were 
subtracted from the individual maximum radionuclide concentrations. Those 

3 
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that did not exceed these background levels were not 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 COCs 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 (RCRA) Subpart S (40 
CFR Part 264, 1990) and Risk Assessment Guidance for Superfund (RAGS) 
(USEPA, 1989a) 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 SubpartS screening procedure was 
skipped. For the radioactive COCs, the cumulative dose was calculated and 
the corresponding excess cancer risk estimated. 

Third, hazard indices and risk due to careinogenic effects were calculated 
using Reasonable Maximum Exposure (RME) methods and equations 
promulgated in RAGS (USEPA, 1989a). The combined effects of the 
nonradiological COCs ate their respective background concentrations in the 
soils were calculated. The combined effects of all associated 
nonradiological background constituents in the soils were also calculated. 
The most conservative background concentration between TA-l specific and 
SNL/NM concentration (minimum value of the 95th UTL or percentile 
concentration value, as appropriate) was used in the risk calculation. For 
toxic compounds, the combined effect was 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 was compared to the recommended acceptable risk range of 1 o-4 

4 
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to 1 o-6. For the radioactive COCs, 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 ,, t 
¥~ <!''·: 

Nonradioactive ER Site 226 sQ'il sample COCs[are listed in Table 1, 
radioactive COCs are listed initable 2. Both ~bles show the 95th percentile 
or UTL background levels (SNI!;/NM 1996; IT,~:1996). Table 3 shows the 
isotopic uranium ratio comparison to backgro~nd. Background levels for 
plutonium and tritium are not applicable because these radionuclides do not 
occur naturally, or, when due:to fallout, at lev.els detectable by common 
laboratory analytical instrumentation. 

The TA-l background levels have not yet been approved by the USEPA or 
the New Mexico Environment Department (NMED), but are the result of 
statistical analyses 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 submitt~d for regulatory 
review in early 1996. The values shown in Table 1 and Table 2 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). All inorganics were within background 
levels. Because organic compounds. do not have calculated background 
values, this screening step was skipped, and all nonradiological COCs 
(including inorganics) were retained for'further analysis with the exception 
of lead. The maximum concentration value for lead is 7.69 mg/kg. The 
USEPA intentionally does not provide any toxicological data on lead and 
therefore no risk parameters can be calculated. However, EPA guidance for 
the screening value for lead for an industrial land-use scenario is 2000 
mg/kg (EPA, 1996a); for a residential land-use scenario, the EPA 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 . 

5 



.-

-~ . 

• 

RISK ASSESSMENT FOR ER SITE 226 4/24/97 

Table 1. Nonradioactive COCs at ER Site 226 and Comparison to the 
Background Screening Values. 

COC name Maximum TA·I95th Is maximum SNL/NM Is maximum 
concentration %orun coc 95th% coc 
lmg/kgl Level cons;entration or UTL concentration 

(mg/kgl less' than or Level less than or 
equal to the (mg/kgl equal to the 
applicable TA·I applicable 
background SNL/NM 
screening background 
value? screening 

value? 

Aluminum 11,000 B 12,055 Yes 
Antimony 0.33 BJ 0.49 Yes 
Arsenic 3.75 7.7 Yes 
Barium 404 B 654 Yes 
Beryllium 0.53 B 0.57 Yes 
Cadmium 0.737 0.84 Yes 
Chromium, 12.7 B 11.7 No 17.3 Yes 
total 
Chromium VI 1.0 54 Yes 
Cobalt 6.05 6.3 Yes 
Copper 10.5 B 10.0 No 25.5 Yes 
Lead 7.69 17.3 Yes 
Manganese 302 B 243 No 831+ Yes 
Mercury 0.07 8 0.14 Yes 
Nickel 12.3 10.6 No 25.4 Yes 
Selenium <0.143 0.24 Yes 
Silver 1.27 NC No 2.0 Yes 
Thallium <0.207 1.2 . Yes 
Vanadium 33.2 34.9 Yes 
Zinc 37.9 B 50.8 Yes 

NC • not ca"lculated 
+ · regional background value from the USGS NURE program (USGS, 
1994). 
J • estimated value 
B - parameter detected in method blank 
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Table 2. Radioactive COCs at ER Site 226 and Comparison to the 
Background Screening Values. 

COC name Maximum TA-l 95th Is maximum COC SNUNM 
concentration %or UTL concentration less 95th% or 
lpCI/gl Level than or equal to UTL Level 

(pCi/gl the applicable TA-l lpCilgl 
background 
screening value? 

Pu- 0.915 NC No NC 
239/240 ' 
Pu-238 0.371 NC No NC. 
H-3 NO NC NA NC 
U-238 1.41 1.03 No 1.3 
U-235 0.0835 0.1 Yes 0.18 
U233/234 1.61 0.84 No 1.6 

NC - not calculated 
ND - radionuclide not detected above minimum detectable activity 
NA - not applicable 

4124191 

Is maximum 
coc 
concentration 
less than or 
equal to the 
applicable 
SNUNM 
background 
screening 
value? 

No 

No 
NA 
No 

. ·Yes 
No 

Table 3. Isotopic Uranium Ratio Comparison to Backgrou'nd Range 

COC name U-238 to TA-l U-238 to TA-l Are isotopic 
U-234 Ratio Background U- U-235 Ratio Background U- ratios· within 

238 to U-234 238 to U-235 the range of 
Ratio Range Ratio Range TA·I 

background 
ratios 

U-238 1.04 0.804 - 1.253 27.43 8.277 • 23.947 No 
U-233/234 0.807 0.804 - 1.253 • 15.57 8.277 • 23.947 Yes 

Because organic nonradiological COCs do not have a background screening 
level, the site fails the background screening criteria and all nonradiological 
COCs proceed to the proposed Subpart S action level screening procedure. 
However, since there were more than 10 COCs, the proposed SubpartS 
screening procedure was skipped. Radioactive contamination does not 
have pre-determined action levels analogous to proposed Subpart S and 
therefore this step in the screening process is not performed for 
radionuclides. · 
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11.3.2 Identification of Toxicological Parameters 

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 dete.rmining 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 (US EPA, 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., 1 983), 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, 1 989a). The parameter values 
are based on information from RAGS (USEPA, 1989a) as well as other EPA 
guidance documents and reflect the RME approach advocated by RAGS 
(USEPA, 1 989a). 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 
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Table 4. Nonradioactive Toxicological Parameter Values for ER Site 226 
COCs 

CDC name RfD0 RtDinh 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 -- --
Fluoranthene 0.04 -- L -- --
Pyrene 0.03 -- L -- --
Toluene 0.2 0.14 M -- --
PCBs (total -- -- -- 7.7 --
aroclors) . 

* total chromium assumed to be chromium Ill because chromium VI is 
calculated separately · 
RfD 0 - oral chronic reference dose in mg/kg-day 
RfD;nh - inhalation chronic reference dose in mg/kg-day 
Confidence - L = low, M = medium, H = high, Est. = estimated 
Heast - Heast Table from USEPA 1996b 
SFo- oral slope factor in (mg/kg-day)"1 

SF;nh - inhalation slope factor in (mg/kg-day)"1 

• EPA weight-of-evidence classification system for carcinogenicity: 
A - human carcinogen 
B1 - probable human carcinogen. Limited human data are available 
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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 

Table 5. Radiological Toxicolog~JGai [?Umeter Values for ER Site 226 COCs 

COC name SFev SF0 SFinh Cancer 

(g/pCi-yr) ( 1/!!_Cil (1l!!_Cil 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 
U-238 5.7E-08 6.2E-11 1.2E-08 A 

Sfev- external volume exposure slope factor (risk/yr per pCi/g) 
SF0 ·oral (Ingestion) slope factor {risk/pCil 
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 arid inadequate or no evidence in humans. 
C - possible human carcinogen 
D - not classifiable as to human carcinogenicity 
E - evidence of noncarcinogenicity for humans 

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 for 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 to risk to human health under the more 
restrictive land-use scenario. 

11.3.3.2 Risk Characterization 

Table 6 shows that for the nonradioactive COCs, the Hazard Index value is 
0.09 and the excess cancer risk is 3 x 1 o-6 for the designated industrial 
land-use scenario. The numbers presented included exposure from soil 
ingestion and dust and volatile inhalation for the nonradioactive COCs. Table 
7 shows that for the ER Site 226 associated nonradiological background 
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Table 6. Nonradioactive Risk Assessment Values for ER Site 226 COCs. 

COC Name Maximum Industrial Land-Use Residential Land-Use 
concentration Scenario Scenario 
(m!.1/kg) 

, Hazard Capcer Hazard Cancer Risk 
Index Risk Index 

Aluminum 11,000 8 0.01 
., 

0.04 I Jo>.- --
Antimony 0.33 JB 

•· 
0.00 ' 0.02 ::r --

Arsenic 3.75 .·• 0.01 2E-6 0.21 4E-5 
Barium 4048 0.01 -- 0.06 --
8e_ryllium 0.53 8 o.oo 1E-6 0.00 4E-6 
Cadmium 0.737 0.00 3E-10 0.60 4E-10 
Chromium, 12.7 8 0.00 -- 0.00 --
total* 
Chromium VI 1.0 0.00 3E-9 0.00 4E-9 
Cobalt 6.05 0.00 -- 0.00 --
Copper 10.5 8 0.00 -- 0.05 --
Manganese 302 8 0.06 -- 2.67 --
Mercury 0.07 8 0.00 -- 0.12 --
Nickel 12.3 0.00 -- 0.00 --
Selenium <0.143 0.00 -- 0.05 --
Silver 1.27 0.00 .. -- 0.05 --
Thallium <0.207 -- -- -- --
Vanadium 33.2 o.oo -- 0.03 --
Zinc 37.9 8 0.00 -- 0.07 --
Fluoranthene 0.178 J 0.00 -- 0.00 --
Pyrene 0.178 J 0.00 -- 0.00 --
Toluene 0.00868 J 0.00 

. 
0.00 -- --

PCBs (total 0.056 0.00 2E-7 0.00 7E-7 
aroclors)** 

TOTAL 0.09 3E-6 4 4E-5 

* total chromium assumed to be chromium Jll because chromium VI is 
calculated separately 
* * PCBs are combined maximum concentrations of all aroclors 
J - estimated value 
8 - parameter detected in method blank 
-- information not available 
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Table 7. Nonradioactive Risk Assessment Values for ER Site 226 
Background Constituents. 

4/24/97 

Constituent Background Industrial Land- Residential Land- Use 
Name concentration Use Scenario Scenario 

(mg/kg) ., !!? 

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 1 E-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 

-- mformatton not avatlable 
* total chromium assumed to be chrot:nium Ill because chromium VI is 
calculated separately 
* * chromium VI background concentration assumed to be chromium Ill 
(most conservative - lowest UTL), risk calculated in terms of chromium VI 
(consistent with Table 41 
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constituents, the Hazard Index is 0.08 and the excess cancer risk is 5 x 10'6 

for the designated industrial land-use scenario. 

For the radioactive COCs, contribution from the direct gamma exposure 
pathway is included. The TEDE for industrial land-use is 0.08 mrem/yr. In 
accordance with proposed USEPA guidance, tt!e standard being utilized is 
an excess TEDE of 15 mrem/yr' (40 CFR Part .196, 1994) for the probable 
land-use scenario (industrial in this case); the calculated dose values for ER 
Site 226 for the industrial land-use is well below this standard. 

For the residential land-use scenario, the Hazard Index value increases to 4 
and the excess cancer risk is 4 x 1Q·5, The number 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 226 
associated nonradiological background constituents, the Hazard Index 
increases to 4 and the excess cancer risk is 7 x 1 o·5

• 

For the radioactive COCs, the TEDE for residential land-use is 0.37 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 case); the calculated 
dose values for ER Site 226 for the residential land-use is well below this 
standard. It should also be noted that, consistent with the proposed 
guidance (40 CFR Part 196, 1994}. ER Site 226 should be eligible for 
unrestricted radiological release as the residential scenario resulted in an 
incremental TEDE to the on-site receptot of less than 15 mrem/yr. 

The excess cancer risk from the nonradioactive COCs and the radioactive 
COCs is not additive, as noted in RAGS {USEPA, 1989a). 

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 scenario, 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 is 0.09; this 
is much less than the numerical standard suggested in RAGS (USEPA, 
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1 989a) of 1. The excess cancer risk is estimated at 3 x 1 o-6. In RAGS, the 
USEPA suggests that a range of values 110·6 to 10-4) be used as the 
numerical standard; the value calculated for this site is in the low end 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 low 
end of the 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 scenarios. For the 
industrial land-use scenario, the Hazard Index is 0.08. The excess cancer 
risk is estimated at 5 x 1 o-6. Incremental risk is determined by subtracting 
risk associated with background from potential nonradiological CDC 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 0.01 and 
there was no incremental cancer risk for the industrial land-use scenario. 

For the radioactive components of the industrial land-use scenario, the 
calculated incremental TEDE is 0.08 mrem/yr, which is significantly less 
than the numerical standard of 15 mrem/yr suggested in the draft EPA 
guidance. The incremental cancer risk estimate is 3 x 10'7 , 

For the residential land-use scenario, the calculated Hazard Index is 4, which 
is above the numerical guidance. The excess cancer risk is estimated at 4 x 
1 o-5; this value is in the middle of the suggested acceptable risk range. For 
the residential land-use scenario, the Hazard Index is 4 for the associated 
background concentrations. The excess cancer risk is estimated at 
7 x 1Q·5. The incremental Hazard Index is 0.14 and there was no 
incremental cancer risk for the industrial land-use scenario. The potential 
pathways considered for this calculation includes both soil ingestion, dust 
inhalation and plant uptake. ' 

The incremental TEDE from the radioactive components is 0.37 mrem/yr, 
which is significantly less than the numerical standard of 75 mrem/yr 
suggested in the draft USEPA guidance. The associated incremental cancer 
risk is 1 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 
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contribution of risk from nonradiological COCs when considering the 
industrial land-use scenario. 

4/24/97 

For the radiological COCs the conclusion from the risk assessment is that 
the potential effects on human health, for the jndustrialland-use scenario, 
are well within proposed standards (40 CFR Part 196, 1994) and are a small 
fraction of the estimated 290 mrem/yr received due to natural background 
(NCRP, 1987). 

The potential effects on human health, for the nonradiological COCs, are 
greater when considering the residential land-use scenario. However, there 
was not incremental risk between potential nonradiological COCs and 
associated background. The potential 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, the likelihood of significant plant uptake in this area is highly 
unlikely as is the likelihood that this site will be residential in the near future 
(USDOE, 1996). The uncertainty in this conclusion is also considered to be 
small. 

For the radiological COCs the conclusion frofT.l the risk assessment is that 
the potential effects on human health, for the residential land-use scenario, 
is well within proposed standards (40 CFR Part 196, 1994) and is a small 
fraction of the estimated 290 mrem/yr received due to natural background 
(NCRP, 1987). 

Because of the location, history of the site and the future land-use (USDOE, 
1996]. there is low uncertainty in the la'nd-use scenario and the potentially 
affected populations that were considered in making the risk assessment 
analysis. Because the COCs are found in subsurface soils and because of 
the location and physical characteristics of the site, the exposure pathways 
relevant to the analysis are conservative. For example, considering the 
industrial land-use scenario, the soil ingestion pathway results are very 
conservative as a worker contacting the soil at depth would be likely 
involved in construction and would contact the soil for only a short time 
instead of 30 years. 

This is particularly applicable in application to the radiological COCs. 
Although the acid waste line is buried 4 to 1 0 feet below ground surface, it 
was assumed that the radiological COCs were uniformly distributed from 
ground surface to 6 feet below ground surface, thus, not accounting for the 
4 feet of clean cover over the acid waste line. 
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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 lntegratt:d Risk Information System (IRIS) (USEPA, 
1988, 1994b) databases. 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 of high enough concern to change the conclusion from 
the risk assessment analysis. 

The nonradiological risk assessment values are low for thl;l industrial land
use scenario compared to the established numerical standards .Though the 
residential land-use Hazard Index is above the.numerical standard, there was 
no incremental risk between the potential COCs and background, and 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 therefore consideted to be insignificant with respect 
to the conclusion reached. 

Ill. Summary 

The T A-1 Acid Waste Line, ER Site 226, 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 
included soil ingestion and dust and volatile inhalation for chemical 
constituents and soil ingestion, dust and volatile inhalation, and direct 
gamma exposure for radionuclides. These exposure pathways are very 
conservative as a worker contacting the soil at depth would likely be 
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involved in construction and would contact the soil for only a short time 
instead of 30 years. 

The residential land-use scenario includes the soil ingestion, inhalation, and 
plant uptake exposure pathways. Because the small amount of 
contamination present is below ground surface,-the potential for exposure 
from soil ingestion and inhalation of surface dust is not significant. 
Likewise, plant uptake will generally occur near surface. Because the site is 
designated as industrial (USDOE, 1 996) and the residential land-use scenario 
is presented to only provide perspective, the stated exposure pathways 
were included but provide a conservative risk assessment. 

Using conservative assumptions and employing a RME approach to the risk 
assessment, the calculations for the nonradiological COCs show that for the 
industrial land-use scenario the Hazard Index (0.09) is significantly less than 
the accepted numerical guidance from the USEPA. The estimated cancer 
risk (3 x 1 0"6

) is in the low end of the suggested acceptable risk range. 
The incremental Hazard Index is 0.01 and there was no incremental cancer 
risk for the industrial land-use scenario. Incremental risk calculations 
indicate that insignificant contribution to risk from the nonradiological COCs 
considering an industrial land-use scenario. 

The incremental TEDE corresponding estimated cancer risk from the 
radioactive components are much less than EPA guidance values; the 
estimated incremental TEDE is 0.08 the industrial land-use scenario. This 
value is much less than the numerical guidance of 15 mrem/yr, in draft EPA 
guidance. The corresponding estimated cancer risk value is 3 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 (4) iS' above the accepted numerical 
guidance from the USEPA. The estimated cancer risk (4 x 10"5

) is in the 
middle of the suggested acceptable risk range. The majority of the risk is 
associated with 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 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, the likelihood of significant plant uptake in 
this area is highly unlikely. Also, the contamination occurs at depth, below 
typical plant root zones. The incremental Hazard Index is 0.14 and there 
was no incremental cancer risk for the industrial land-use scenario. 
Incremental risk calculations indicate that insignificant contribution to risk 
from the nonradiological COCs considering a residential land-use scenario . 

17 



• 

RISK ASSESSMENT FOR ER SITE 226 4/24/97 

The incremental TEDE corresponding estimated cancer risk from the 
radioactive components are much less than EPA guidance values; the 
estimated incremental TEDE is 0.37 mrem/yr for the residential land-use 
scenario. This value is much less than the numerical guidance of 75 
mrem/yr, in draft EPA guidance. The corresponding estimated cancer risk 
value is 1 x 1 0"6 for the residential land-use scenario. 

The uncertainties associated with the calculations are considered small 
relative to the conservativeness of the risk assessment analysis. We 
therefore conclude that this site does not have significant potential to affect 
human health under either an industrial or a residential land-use scenario. 

Ecological Risk Assessment 

It is unlikely that activities or COCs at ER Site 226 have or will have 
significant impact to 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 has not occurred and is unlikely. Much of the relevant 
ecological information for TA-1 can be found in the National Environmental 
Policy Act (NEPA) compliance document (SNLJNM, 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 SNLJNM 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 SNLJNM 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 SNL/NM 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 of fish, 
shell fish, fruits, vegetables, meat, eggs, or dairy products that originate on-site. 
Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD 
computer code manual (ANL, 1993), risks resulting from immersion in 
contaminated air or water are not significant compared to risks from other 
radiation exposure routes. 

For the industrial and recreational land use scenarios, 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 radionuclides related to immersion in 
contaminated air or water is also eliminated. 

For the residential land-use scenario, we will include ingestion of contaminated 
fruits and vegetables because of the potential for residential gardening. 

Based 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. 

T bl 1 E a e . :-.;xvosure p h at ways c 'd df v . ons1 ere or anous L dU S an se cenanos 
Industrial II Recreational II Residential 

Ingestion of contaminated Ingestion of contantinated Ingestion of contaminated 
drinking water drinldng water drinking water 
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor 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 surfaces . 

External exposure 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 the more significant exposure routes for chemicals; external exposure 
to radiation may also be significant for radionuclides. All of the above routes 
will, however, be considered for their appropriate land use scenarios. The 
general equations for calculating potential intakes via these routes are shown 
below. The equations are from the Risk Assessment Guidance for Superfund 
(RAGS): Volume 1 (EPA, 1989a 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 careltogenic, noncarcinogenic, or 
radiological) ·· · 

-~< 

where 

~' 

= C x (CR x EFD/BW fAT) iiToxicity 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/ 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 11t 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 10-6. 
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 found· 
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 

I Parameter II Industrial II Recreational II Residential 
General Exposure Par.uneten~ 
Exposure frequency (d/y) - - -
Exposure duration (y) 3()a.b i" 3()a.b 3Qo.b 
Body weight (kg) . 7()a.b 56--b 70 adulta.b 

15 child 
Averaging Time (days) 
for carcinogenic compounds 2555()a 2555()a 2555()a 
(=70 y X 365 d/y) 
for noncardnogenic compounds 10950 10950 10950 
(=ED X 365 d/y) 

Soil Ingestion Pathwav 
Ingestion rate 100mg/d' 6.24 g/yd 114 mg-y/kg-d• 

Inhalation Pathway 
!nhalationrate (m3/yr) S()()()a.b 146d 5475a.b.d 
Volatilization factor (m3/kg) chemical specific chemical Sjl_ecific chemical _BE.ecific 
Particulate emission factor 1.32E9a 1.32E9a 1.32E9a 

(m3/kg) 

Water Ingestion Pathway 
Ingestion rate (L/ d) 2o.b 2a.b 2a.b 

Food Ingestion Pathway 
Ingestion rate (kg/yr) NA NA 138b.d 
Fraction ingested NA NA 0.25b.d 

Dermal Pathway 
·Surface area in water (m2) 2b,e 2b,e 2b,e 
Surface area in soil (m2) 0.53b,e 0.53b,e 0.53b.• 
Permeability coeffident chemical specific chemical ~edfic chemical ~edfic 

*** 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 wk/y 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/LD-2, Argonne National Laboratory, 
Argonne, IL. 

DOE, Environmental Assessment of the Environmental Restoration Project at 
Sandia National Laboratories/New Mexico, US. Dept of Energy, Kirtland Area 
Office, 1996. 

EPA, 1989a, Risk Assessment Guidance for Superfund, Volume 1: 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 Envfronmental 
Protection Agency, Office of Health and Environmental Assessment, Washington, D.C. 

EPA, 1991, Risk Assessment Guidance for Superfund, Volume 1: 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· 
91/011 B, Office of Research and Development, Washington, D.C. 

7 



lf8l 
J 



.... - - .~tf 
~~ 

-- U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

.JU)Ill 811 

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. Box26110 
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 seventh submission of No 
Further Action (NFA) proposals. These three sites weregiven -an· expedited· review at 
our request and are listed below: 
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Site 96 -The Storm Drain System 
Site 187 - Sanitary Sewer Lines 
Site 226 - Old Acid Waste Line 
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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. Heines, NMED-HRMB 
J. Parker, NMED-OB 
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-AlP 
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. 

2. 

3. 

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). 

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 (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. 

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. 

SNUNM ER Project 
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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 NFA 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. 

6. 

7. 

Response: The comment is noted. SNUDOE will try to balance omitting redundant 
information with the need to make NF A proposals stand-alone documents (per General 
Comment 10) . 

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. 

Response: SNUDOE 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 actipn 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. 

SNUNM ER Project 
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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 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. · 

Consistent QC failures are considered by HR.MB to be an indication that laboratory 
data are not reliable. The HR.l\1B 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 problt~m that defies universal and permanen~ 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 . 

SNUNM ER Proj.:ct 
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10. 

11. 

Response 9: SNIJDOE 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 
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 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. 

NF A proposals must be self-contained documents. The NF A criteria for a site must 
be specified in the NF A proposal. It is not adequate to only refer to the list of NF A 
criteria in the Document of Understanding. 

Response: NFA Criterion 5 was specified in the proposal. See Sections 1.0 and 1.2, 
page 1-1. 

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 manage·ment 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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LABORATORY DATA VALIDATION 
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n:•: · 'N witll the ==ic. I! :n'Qbiems with m1 bl=k emt. all cW: z=nci:z""Ci with 
dut Case m=: be =n:iully rttiua:eci ttl c1.eu!n:aiDe whsdier or not tbere i3 m ~ 
~ in tha cia=. for the ea., or if t!:e pral:lle:: .is 2.11 isolated oc:::ne::tea a.ot 
ute:::i:& omar c1a:a. 

C:it.ri& 

I. Rnicw the r=uic o{ all a,.,.....,ted bWUc(s), Form I(.s) 3lld raw c:!:= 
(Qra~ r=o~ ica Q.rcawcsams. quntiatioa ~rtf or data 
syswn prinmuc}. 

2. V eriiy thu Me:noc1 BI:m&: a=ly:is b:1s be= M:;'Orted per cwrix. pe:
co =z:iaa level. tor e:::a= GC/MS ~· used to ;c:;J.y:: YOA s:zm;lie:. 
aDd for e:adl ~ t=:z::t for ~•aril= Th4 n:'tiewer em use the 
Memod B%a:.lt s,. ........ .,. (Fer= IV} to =:i::st in icie::tiiyias s:u:uli= :,...::.ted 
'~rim. adl Metboct BWtk. 

• 

o. MUoa 

· Acticll iJs the c=e of umui=bie blaak n=mlts ~cis oa the eire-~ aad origm 
o{ the b!mL Na ~ve :ou=le ~ts mould be ~ned wtie:s the c:o~a 
of ti:la eom;oc •>4 ill the """'*·"=eds 10 times me amown: ill my blmi: for me 
c::iaimoa c::uu.,mimna listed bejow, or S time: the amount for atbu cam;xiands. In 
~ where mare dwl oa.e bla.llJc ~ 2:ssoebu=d wid! :l given s:u:cle. QIWific::tiaa 
shcu.ld be b=ed UOOD a cor::anamca wid! ttUI ~i:l.ted b!mk ~onn! the nigh=: • 
c:::n~=ntr:ttioa of a coacrr::ai=nt. The rcu!a mu:st ~ be CCrTeo~:ed. by subtr.l.Ctin~ any 
bWLic 'r.l.l ue. Soer:iiic: :c:ica:s are as foil ow: 



• 

1. If a c::omgowsd IS fowui ill 1 blaU but w fou=ci ill w :mgse. ao &l:rioa i: 
CUte:. 

2. AJJ.y cemoou=d (ot.Cer tb.a: tb.e five lilted below) deter:::d. ill tb.e s:mole. 
witiQ wa:s a.l.:so detee"..eci ill any· ~.atea bl.anX. mu:t be QU2iliied wne:1 the 
::::uzwte cenc:nauicn i: le::s tlWI t1ve ti.a:e: tb.e bi.anX ~n.c::::~n.. F<Jr the 
r allowi.l:z!l five ccmQOanQ:. the t:Uits :re qu:Wfiea by ei~ tlla limit of 
de!!ction wile: tlla :::::U:J.e C::ODC:::::auion i: le::s tb.:ul. I 0 t.i.ce:: tb..1! b!:ml:: 
co=c:::tr:rioZI. 

:.. Memyt~ chlanaa 
b. Ac::mne 
e. Talw=e 
d. :-burmoae 
e. Common pi1tn=!lare em:: 

'L11e ~ewer shouJd note W: tb.e b~ :n:iY2S tll:lv aot invaive the s::::1e 
we1¢c. voiume:. or cillutica fac:oc a: me assoeiared mi=. Thee i:u::oc 
::::nm be r:U:~ll illm c:ln:rid.c::.ticn wnen a.cctying tb.e S :r. 3.lU1 I O:t c.-:±teri:.. ~.:c 
O.:Z: ~ c;,~n ai tb.e tce1 m10U:t o{ c;,zmmin:ztion i: ~y IXI3de. 

Addition:zily, there m:l"f be ~ where little or ao e:::ncmjn;;rioa ~ 
pn==1t in t.!le a::odarea bl.:nla. but Qu:ilii""lCticn oi tb.e ::o.c:u:ne ~ dee.:ea 
ae ac 'J. Coocmi=riou illtr1Xtuc::d Uu-cug.i!. dliuticn 'llr.lte:' i: one e=t:Le. 
Ald1ou3.i1 it i: not ~W"a'Y3 pos:ible to d.e~ iJ:l:st:;,nc=; of t!l..is oc:::U"ring c:1 

be d.et=::ci when c::ontamin:zn'CI :re fow:d in t!le dliutel1 =ole re:uit. but an: 
ab:e!lt ill me Wldliutea s::un:ie r=uit. Sine: botl!. re:uic are act routi.neiy 
m:cned.. it rm:y be i.c.mcs:ible co ver.iy ~ sou.rc:: of concm:in:uion. 
However. i.f tha re.,;e"Wef' ~te:min= tb:U the e:::nr;mjn:;tion i: irom a sourc.: 
ocner tl!:n the =mcle.. he/w s.i!.ouJd au:wfy the !Uta. In thi: c::::e. t.':e 5:t or 
! O:t r.:ie aces l10t ac;~iy: t!le :m=1e va~ue snouici be re::-ortea :u a non-lete=:. 

~. The following are e:cmt~ie:: or a:c~iyln3 the bWlk c:u~iific:rion guide!ille::. 
U."':Wl c:tc".:m=t:r.ac:= m.2y 'llf:U'r.Ult devi~tica: ircm en~ guideline::. 

Q:; t; Samcle re::ult i: grew- ~. tb.e Contne: Reaui.rea Qu:uuicrion 
Um.it (CR.QL). but i.: le::s t.h.:u1 the re::lUired :unoWlt (5x or lOx) 
from the bb.ni: re:uit. 

El:u1k Result 
CRQL 
~c1e Re=uit 
Qu:Uiiied ~cte Re:sult 

7 
5 

oa 
oou 

5 
3a 

:;au 

In the e:umole for the !Ox rule. =mole reuic le::s tl1:lll jQ (or 10 
.:: 7) would be ou:liiied :: non-<1ete---. [n t~e c::::e at' the 5x: r..11e. 
s:unole rcults I= th:ln 35 (or 5 .:: 7) would ~ cll:lliiied :1S noc
detec:.. 



i. 

Czy Z; 

•• 
Sa=ie re:sult is le:s tbm CltQL. ud is abo less tbu tU reQUind 
&~DCUt (Sx or 10.::) from t12e bi&IU: remit. 

Blmlc RanUt 
O.QL 
Sa:=ie Rt:mit 
Qa:ai.ii1ect Samole Re::aU 

6 
s 

41 
ro 

6 
s 

4! 
ro 

N'oat tftU cW:L U'l l20C re;x2ned a 4U. as am wcnUd be l"e;''r=i as 
a derzr=ioa limit beia'tr a:. CR.QL. 

Cm: 1· · ~.le r=uit is gn::ue:- th:m tbe rec;u.ireci ama1111t (Sx or lOx) from 
die b.I2U r=mit.. 

BlaUR=Ut 
CltQL 
Sa=.!e Rt:mit 
Quallf"Jed ~le Remit 

10 
s 

120 
120 

10 
s 

60 
60 

For bodl tbe 1 Ox :&:lei Sx rules.. ::mole r=uia ~e=:i the 
:zdj1z:sz:ed bla:t re:ula of 100 (or 10%.10) ana SO (or .5'.::10). 
z es;e: ::i:veiy. 

4. II graa ==m=imrinu e:lm (i.e.. ~ pa..la by GCIMS'l. all eom=ouna 
dfo::tt:d. :.!:tcuid be fl:ued u unas:Ulle (R). due to inm:ie.--e::c::. in all s:omt~ies 
dfo::tt:d.. 

S. II inord..i.l:::ml amnana of other TC. =z:zwounds an fow:.c1 ar lew !eve!: in the 
b!=Jr:t:). it maT be inci.ic::mve of a problem at the labomory anc1 sllowci be 
llOted in the~ review eomme:n: which an fonnrded. co the DPO. 

6. Similar eonside::u:ion should be giveu to TIC c:lm=oa.ads wltich an fcunc1 in 
bodl the ~le me a.,....;'CP'Ci bWUc(:). {See Se::::Wn XI for TIC guU:Wl=.l 

V. SUBROGAU: R£COTIRY 

A. Objecti~ 

!..1.bor:rory perfcrmm= on inctivid=! .s:z.moles is e::blished by a:e:ms ci s:Ucin~ 
ac::vtne:. All samoles are s-oi.kea wid:!. sWTOpte comoounds prior to s:unoie 
p~tioa.. The e'ft.luaricu of the r=ula of these surrcpu: .soi.ic= is not nec=."iiy 
.str.r.ilila"orw:rd.. The s:unole iceif z=y produc:a effe= due to .sUC:Z fa.c:o~ ~ 
i.au::ie:"e'11C::: a.aci high eonc::nu:uicc: of ~yte:. Si.ac:: the efiec::: cf the s:teoie 
matrix u-e frea-ae:zt1y oucrid.e me centrO! of the labor:rory uc1 may prcent retnive1y 
u.aique !)robles=. me review a.aa v-atictl.rion oi ~= b:cea on soec:U"ic =mete re:st.ua i::s 
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Site-Specific Comments · ou 1302 

.e ER Site 226, old Acid· Waste Line 

• 

ER Site 226 is not appropriate for NF A petition. 

1. Appendix' A, Plate 1-1, Soil-Boring Location Map·· 

A. See general comment 1. 
B The direction of flow should be indicated. 
C. The locations of cracks, breaks, and any cross-connections should be shown 

on the map. 
C. The outfall (ER Site 46) should be shown on the map. 

Response 1A: See response to General Comment 1. 

Response 1B: Flow arrows will be added to Plate 1-1. SNL Facilities plans to upgrade 
the underground utility 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 1 C: The cracks, breaks, and cross-connections have been provided on 
Plates 5-9 and 5-10 of the "Technical Area I (ADS 1302) RCRA Facility Investigation 
Work Plan," Volume 2, Plates 5-1 through 5-11. 

Response 1 D (C): ER Site 46 will be added to Plate 1-1. SNL Facilities plans to upgrade 
the underground utility 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. 

2. The Old Acid-Waste Line (ER Site 226) delivered industrial effluent to the Old 
Acid-Waste Line Outfall (ER Site 46). Effluent discharged from the pipeline 
drained into the Tijeras Arroyo, and thus, represents a potential threat to 
groundwater quality. 

Groundwater monitor wells must be installed in the outfall area at ER Site 46. 

Response: One monitor well (TJA-3) will be installed this summer at the outfall (ER 
Site 46). This well is being installed under the Sandia North GIF. 

3. Page 3-1, section 3.4, 1st paragraph·· Results relevant to ER Site 226 for the earlier 
investigations must be summarized: 

a. 
b . 
c. 

SNUNM ER Projecl· 

June 1998 

the radiation screening of the outfall area, 
sediment sampling of the two manhole locations, 
sampling at the two branch segments that served Building 839, 

21 
May 1997 NFA Proposals 

Comment Responses 
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Site-Specific Comments ou 1302 

d • 
e. 

soil sampling done at the trench crossing, and 
the Building 839 VCM. 

Data should be summarized in tables for each of the five different investigations. 
Sample locations should be shown on maps. 

Response: These earlier investigations were presented/summarized in the T A-I Work 
Plan (in Appendix B of this NFA). SNUDOE believe it would be redundant to further 
summarize these data. 

4. Page 3-8, section 3.6.2.2, last sentence -- the gamma spectroscopy results must be 
provided. 

Response: The gamma spectroscopy data are provided in Attachment H. 

5. Appendix B •• See general comment 5. 

Response: See response to General Comment 5. 

6. Appendix D •• See general comment 6. 

7. 

Response: See response to General Comment 6 . 

Appendix C, Table 2 -- See general comments 2, 3, and 4. 

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. 

Response: A table showing the list of VOCs analyzed for is provided in Attachment I. 
This list includes the MDL for each compound. 

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 VOC 
contamination is one of the issues that will impact the program. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

8. Appendix C, Table 3 -- See general comments 2, 3, and 4. 

SNL/DOE must return to the location where SVOC's were detected (GP-009) and 
determine the extent of contamination. The source (or sources) of contamination 
must be determined. 

SNUNM ER Project 
June 1998 22 

May 1997 NFA Proposals 
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Response: A table showing the list of SVOCs analyzed for is provided in Attachment I 
(see response to Comment 7). This list includes the MDL for each compound. 

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. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

9. 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. 

10. 

See general comment 4. 

Response: A table showing the list of PCBs analyzed for is provided in Attachment I (see 
response to Comment 7). This list includes the MDL for each compound. 

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 PCB 
contamination is one of the issues that will impact the program. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

Appendix C, Table 5 •• Analytical results for some samples exceed the approved 
background concentrations for certain metals: 

Metal 
Ba 
Ag 
v 

Borehole (GP) Locations 
004,010,011 
007 
011 

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: See response to Specific Comment 6, ER Site 96 (see Attachment J). 

11. Appendix C, Table 6 -- See general comments 2, 3, and 4. 

Analytical results for some samples demonstrate that radioactive contamination is 
present: 

SNUNM ER Project 

June 1998 23 
May 1997 NFA Proposals 
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Radionuclide 
Plutonium 

ou 1302 

Borehole (GP) Locations 
011,018 

SNL/DOE must return to these two locations and determine the extent of 
contamination. The source (or sources) of the plutonium contamination must be 
determined. 

Response: A table showing the list of radionuclides analyzed for is provided in 
Attachment I (see response to Comment 7). This list includes the MDL for each 
compound. 

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 
radiological contamination is one of the issues that will impact the program. The SNL 
ER Project requests a meeting with the NMED technical staff to resolve this issue. 

12. Appendix C, Table 7 ·- See specific comment 15, ER Site 96. · 

Response: See response to Specific Comment 15, ER Site 96 . 

SNUNM ER Project 

June 1998 24 
May 1997 NFA Proposals 
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************************************************************************* • : Sandia National Laboratories * 
Radiation Protection Sample Diagnostics Program [88~ Laboratory] * 

7-~3-95 9:52:27 AM * . * 
************************************************************************* 

:Analyzed by:~ 7 ~ .,jrl' Reviewed by:~ 7/t7/1i"'' : 
***************~~*******~*~***********************~~···'~*********** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022969-05 
Lab Sample ID 5005350~ 

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 

714.000 
7-~2-95 
7-B-95 

LAB02 

gram 
8:~5:00 AM 
9:~8:06 AM 

~800 seconds 
~80~ seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------• U-238 Not Detected -------- 6.20 
TH-234 1. 03 5.64E·O~ 8.72E·O~ 
U-234 Not Detected -------- 2.~6E+O~ 
RA-226 1.55 9.27E·O~ 1.40 
PB-2H 7.0~E-O~ .. 1.39E-0~ .1.07E·O~ 

BI-214 4.96E"-O~ J..HE-0~ ~.03E-'O~ 
PB-2~0 Not D~tected -------- 1.53 

TH-232 7.~5E·O~ 2.52E-0~ 3.07E·O~ 
RA-228 7.58E·O~ 2.63E-0~ 3.08E-O~ 
AC-228 Not Detected -------- 3.4~E-0~ 
TH-228 Not Detected -------- ~.35 
RA-224 Not Detected -------- 7.3BE·O~ 
PB-2~2 7.69E-n 1. SSE- 0~ 6.90E-02 
BI-2~2 7.93E-O~ 4.2~E-O~ 5.80E·O~ 
TL-208 6.43E-O~ 1. 47E- 01 ~.25E-O~ 

U-235 ·Not !ietected - 4.09E-O~ 
"«== --------

TH-23~ Not Detected -------- 9.96E·O~ 
PA-231 Not Detected -------- 1.88 
AC-227 Not Detected -------- 3.02 
TH-227 Not Detected -------- 6.30E-O~ 
RA-223 Not Detected -------- 3.4~E-O~ 
RN-2~9 Not Detected -------- 4.77E-O~ 
PB-2H Not Detected -------- 1.05 
TL-207 Not Detected -------- 2.25E+O~ 

AM-241 Not Detected -------- 1.00 

• PU-239 Not Detected -------- 4.77E+02 
NP-237 Not Detected ------- - 3.99E-01 
PA-233 NOt Detected ---- .. --- l. O~E- 01 
TH-229 Not Detected .. --- .. --- 4.56E-01 



[Summary Report] - Sample m: 5005350~ 

Nuclide Activity 2S Error MDA • (pCi/gram} 
---------- ------------- ----------- -------------

AG-nom Not Detected -------- 5.nE-02 
AR-4~ Not Detected -------- 9.42E+02 
BA-~33 Not Detected -------- ~.06E-0~ 

BA-~40 Not Detected -------- 2.04E-0~ 

CD-~09 Not Detected -------- 1.37 
co-n5 Not Detected -------- ~.63E-O~ 
CE-B9 Not Detected -------- 5.20E-02 
CE-~41 Not Detected ~------- 9.60E-02 
CE-144 Not Detected -------- 4.08E-0~ 
C0-56 Not Detected -------- 6.UE-02 
C0-57 Not Detected -------- S.~OE-02 

C0-58 Not Detected -------- 5.21E-02 
C0-60 Not Detected -------- 6.3~E-02 
CR-51 Not Detected -------- 4.~2E-O~ 
CS-134 Not Detected -------- 8.63E-02 
CS-B7 Not Detected -------- 6.00E-02 
CU-64 Not Detected -------- 6.00E+01 
EU-~52 Not Detected -------- 4.77E-01 
EU-~54 Not Detected -------- 3.05E-0~ 
EU-155 Not Detected -------- 2.45E-O~ 

FE-59 Not Detected -------- 1.27E-01 
GD-~53 Not Detected -------- 1. SOE-01 
HG-203 Not Detected -------- 4.88E-02 
I-13~ Not Detected -------- 5.30E-02 
IN-1~5m Not Detected -------- 5.93 • IR-~92 Not Detected -------- 4.69E-02 
K-40 ~.79E+O~ 2.65 5.97E-01 
LA-140 Not Detected -------- 1.03E-01 
MN-54 Not Detected -------- 6.45E-02 
MN-56 Not Detected -------- 5.76E+01 
M0-99 Not Detected -------- 5 .99E-01-
NA-22 Not Detected -------- 7.~9E-02 
NA-24 Not Detected -------- ~.SOE-01 
NB-95 Not Detected -------- 3.47E-01 
ND-147 Not Detected -------- 3.71E-01 
NI-57 Not Detected -------- 1.35E-01 
BE-7 Not Detected -------- 4.36E-01 
RU-103 Not Detected -------- 4.93E-02 
RU-106 Not Detected -- ... ------ 4.99E-01 
SB-122 Not Detected -------- 9.29E-02 
SB-124 Not l'Jetected - 5.57E-02 ~ 

\. --------
SB-125 Not Detected -------- 1.34E- 01 
SC-46 Not Detected -------- 9.21E-02 
SR-85 Not Detected -------- 6.52E-02 ~ 

TA-182 Not Detected -------- 2.66E-01 
TA·183 Not Detected -------- 1.00 
TE-132 Not Detected -------- 5.64E-02 
TL-201 Not Detected -------- 3.37E-01 
XE-133 Not Detected -------- 3 .11E-.01 
Y-88 Not Detected -------- S.OBE-02 
ZN-65 Not Detected -------- l.BOE-01 
ZR-95 Not Detected -------- l.11E-01 -j 

,... 



• 

• 

'¥TSir]<fj;;~:-i);f,";t~" ~i;;;-:,::~-""'·_.,_,, :•':"' . . ;: 3 ',?' : :.:;··: ;:~, ;";~~~ 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] ·* 
* 7-13-95 10:31:27 AM * 
************************************************************************* 

:Analyzed by:~ 7.· ?'J/r} Reviewed by:~ ~lt'JJI'J- : 
****************~******** ~*********************~**~~.,~********* 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022970-05 
Lab Sample ID 50053502 

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 

623.000 
7-12-95 
7-13-95 

LAB02 

gram 
9:20:00 AM 
9:57:23 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.20 
TH-234 Not Detected -------- 1.39 
U-234 ·Not Detected -------- 2.24E+01 
RA-226 1.35 1.15 1.81 
PB-214 7.55E-OL 1.55E-01 1.26E-01 
BI-214 7.48E:.o1 l.44E-Ol 1.05E-01 
PB-210 Not Detected -------- 1.59 

TH-232 6.45E-01 2.88E-01 3.93E-01 
RA-228 4.48E-01 2.82E-01 4.l4E-01 
AC-228 8.09E-01 2.20E-01 2 .l6E- 01 
TH-228 8.11E-01 4.25E-01 8.42E-01 
RA-224 2.13 5.70E-Ol 8.16E-01 
PB-212 7.57E-01 l.59E-01 7.09E-02 
BI-212 Not Detected -------- 1.05 
TL-208 6.24E-01 l. 64E-01 1.7lE-O=b 

~ 
U-235 Not IJetected --------- 4.34E-01 
TH-231 Not Detected -------- 1.07 
PA-231 Not Detected -------- 2.04 
AC-227 Not Detected -------- 3.23 
TH-227 Not Detected -------- 6.52E-01 
RA-223 Not Detected -------- 3.5SE-01 
RN-219 Not Detected -------- 4.22E-01 
PB-211 Not Detected -------- 1.20 
TL-207 Not Detected -------- 2.57E+01 

.. -~~ 

... 

• AM-241 Not Detected ------- - 1.01 
PU-239 Not Detected -------- 5.06E+02 
NP-237 Not Detected -------- 6.95E-01 
PA-233 Not Detected -------- l.08E-01 
TH-229 Not Detected -------- 4.91E-01 



:i.~~~·:.'.·· .... ·~_;..:;~ ,. . . ·: :-_.~~~7/:;·; -~~ :·~ .· ~- -~~-~~:;.~~~;~; . •v:· -· 
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[Summary Report] - Sample m: 50053502 

Activity MDA 
. • Nuclide 2S Error 

(pCi/gram} 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.60E-02 
AR-41 Not Detected -------- 8.91E+02 
BA-133 Not Detected -------- L16E-01 
BA-140 Not Detected -------- :2.22E-01 
CD-109 Not Detected -------- 1.39 
CD-J.J.S Not Detected -------- J.. 64E-01 
CE-139 Not Detected -------- 5.62E-02 
CE-141 Not Detected -------- 9.77E-02 
CE-144 Not Detected -------- 4.60E-01 
C0-56 Not Detected -------- 6.4SE-02 
C0-57 Not Detected -------- 5.69E-02 
C0-58 Not Detected -------- 5.81E-02 
C0-60 Not Detected ... --- ... ---- 7.86E-02 
CR-51 Not Detected -------- 4.17E-01 
cs- J.34 Not Detected -------- 9.97E-02 
CS-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 4.84E+01 
EU-152 Not Detected -------- 4.5SE-Ol 
EU-154 Not Detected -------- 3.37E-01 
EU-155 Not Detected -------- 2.56E-Ol 
FE-59 Not Detected -------- L 3lE- Ol 
GD-153 Not Detected -------- L99E-Ol 
HG-203 Not Detected -------- 5.65E-02 
I-J.3l Not Detected -------- 5.35E-02 
IN-115m Not Detected -------- 5.61. • IR-1.92 Not Detected -------- 4.98E-02 
K-40 L57E+Ol 2.38 3.90E-Ol 
LA-140 Not Detected -------- L 09E-Ol 
MN-54 Not Det-ected. -------- 6.51E-02 
MN-56 Not Detected -------- 5.16E+Ol 
M0-99 Not Detected ------- 6.03E-tn. 
NA-22 Not Detected --... --- ... - 7. 73E-02 
NA-24 Not Detected -------- 2.00E-Ol 
NB-95 Not Detected -------- 3.59E-Ol 
ND-147 Not Detected -------- 3.78E-Ol 
NI-57 Not Detected -------- l. 51E- 01. 
BE-7 Not Detected -------- 4.37E-Ol 
RU-103 Not Detected -------- 5.2l.E-02 
RU-106 Not Detected -------- S.SSE-01. 
SB-1.22 Not Detected -------- 9.73E-02 · . ·: 
SB-1.24 Not-r:>etected - 5. 92E- 02-==.---------
SB-125 Not Detected -------- l.44E-Ol. 
SC-46 Not Detected ---- ... --- l.OSE-01. 
SR-85 Not Detected -- ... ... -- ... - 6.92E-02 
TA-1.82 Not Detected --... .. ... --- 3.06E-Ol. 
TA-1.83 Not Detected -... ------ l. 01 
TE-132 Not Detected -------- 6.34E-02 
TL-201. Not Detected -------- 3.93E-Ol 
XE-1.33 Not·Detected ------- ... 3.23E-Ol 
Y-88 ·Not Detected -------- 4.98E-02 
ZN-65 Not Detected -------- 2.06E-01 
ZR-95 Not Detected -------- 1. OSE- 01 -

.... -



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

•
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-13-95 11:11:32 AM * 
************************************************************************* 

• 

• 

; Analyzed by: ~ 7ft.,/f/"' Reviewed by:~ "?/t :JitJ- : 
****************,V~******~;************************~~******~~******* 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022971-05 
Lab Sample ID 50053503 

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 

712.000 
7-12-95 
7-13-95 

LAB02 

gram 
10:20:00 AM 
10:37:12 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
{pCi/gram) ---- ... ------ ------------- ----------- -------------

U-238 Not Detected -------- 6.11 
TH-234 Not Detected -------- 1.40 
U-234 Not Detected -------- 2.28E+01 
RA-226 1.55 8.98E-Ol 1.34 
PB-214 6.76E-01 l.32E-Ol 9.28E-02 
BI-214 6.47:8"-01 

.. 
1.28E-Ol l. OlE- 01 

PB-210 1:10 5.79E-Ol 5.47E-Ol 

TH·232 6.19E-01 2.10E-01 2.43E-01 
RA-228 5.52E·01 2.44E-01 3.23E-01 
AC-228 Not Detected -------- 3.46E-01 
TH-228 1.04 4.33E-01 8.07E-01 
RA-224 Not Detected -------- 7.33E-01 
PB-212 7.17E-01 1. 51E- 01 6.89E-02 
BI-212 7.31E·01 4.75E-Ol 7.00E-01 
TL-208 6.78E-01 l. 57E- 01 l.42E-Ol -
U-235 Not ~tected - 4.21E-01 -~ --------
TH-231 Not Detected -------- 1.01 
PA-231 Not Detected -------- 1.90 
AC-227 Not Detected -------- 3.07 
TH-227 Not Detected -------- 6.17E-01 
RA-223 Not Detected -------- 3.38E-01 
RN-219 Not Detected ------ -- 4.95E-01 
PB-211 Not Detected -------- 1.16 
TL-207 Not Detected ------ -- 2. 32E;,Ql 

AM-241 Not Detected -------- 9.46E-01 
PU-239 Not Detected -------- 4.88E+02 
NP-237 Not Detected -------- 6.56E-01 
PA-233 Not Detected -------- l.l2E-01 
TH-229 Not Detected -------- 4.73E-01 



::f~;~~~f~~r;r::J:t;~~,.:~g,;,:c·_~,"~~,~·;' 

[Summary Report] - Sample ID: 50053503 

Nuclide Activity 2S Error MDA 
(pCi/gram) --

---------- ------------- ----------- -------------
AG-llOrn Not Detected -------- 5.76E-02 
AR-41 Not Detected -------- 8.01E+02 
BA-133 Not Detected -------- 1.09E-01 
BA-140 Not Detected -------- 1.92E-01 
CD-109 Not Detected -------- 2.27 
CD-115 Not Detected -------- 1.56E-01 
CE-139 Not Detected -------- 5.47E-02 
CE-141 Not Detected -------- 9.83E-02 
CE-144 Not Detected -------- 4.21E-01 
C0-56 Not Detected -------- 6.68E-02 

.C0-57 Not Detected -------- 5.52E-02 
C0-58 Not Detected -------- 5.90E-02 
C0-60 Not Detected -------- 7.14E-02 
CR-51 Not Detected -------- 3.98E-01 
CS-134 Not Detected -------- S.SEiE-02 
CS-137 Not Detected -------- 6.66E-02 
CU-64 Not Detected -------- 4.85E+Ol 
EU-152 Not Detected -------- 4.60E-01 
EU-154 Not Detected -------- 3.11E-01 
EU-155 Not Detected -------- 2.48E-01 
FE-59 Not Detected -------- 1.19E-01 
GD-153 Not Detected -------- 1.89E-01 
HG-203 Not Detected -------- 5.19E-02 
I-131 Not Detected -------- 5.69E-02 
IN-115m Not Detected -------- 5.09 
IR-192 Not Detected -------- 5.03E-02 
K-40 2.05E+Ol 2.99 5.39E-01 
LA-140 Not Detected -------- 9.11E-02 
MN-54 Not Detected .. -------- 6.24E-02 
MN-56 Not Det~cted -------- 4.88E+01 
M0-99 Not Detected -- - --= - - - 6.01E-01 
NA-22 Not Detected -------- 7.55E-02 
NA-24 Not Detected -------- 1. 98E-Ol 
NB-95 Not Detected -------- 3.40E-01 
ND-147 Not Detected -----·-- 3.81E-01 
NI-57 Not Detected -----·-- 1. 33E-01 
BE-7 Not Detected -------- 4.25E-01 
RU-103 Not Detected -------- 4.78E-02 
RU-106 Not Detected -------- 5.02E-01 
SB-122 Not Detected ...................... 9.09E-02 . 
SB-124 Not D&eected - - ...... - - ---=--- 5.30E-02 ·~ 

SB-125 Not Detected ................... l.35E-01 
SC-46 Not Detected -------- 1. ODE- 01 
SR-85 Not Detected -------- 6.70E-02 
TA-182 Not Detected -........ - ... - ... 2.97E-01 
TA-183 Not Detected .......... ____ 9.41E-01 
TE-132 Not Detected .................... Ei.OOE-02 
TL-201 Not Detected ................. 3.77E-Ol 
XE-133 Not Detected ·------- 3.05E-Ol 
Y-88 Not Detected -------- 5.52E-02 
ZN-65 Not Detected -------· 1. 91E-Ol 
ZR-95 Not Detected -----·-- l.05E-01 .; 

.... 



•'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'**'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'*'* 

• 

~.... Sandia National Laboratories '* 
• Radiation Protection Sample Diagnostics Program [881 Laboratory] '* 

7-13-95 11:49:51 AM '* 
'*'*'*'*'*'*'*'*'*'*'*'*'*'**'**'**'*'**'*'*'*'***'*'**'*'*'*'*'*'*'*'*'*'*'*'*'*'***'*'***'**'**'*'*'*'*'***'**'*'*'**'*'*'*'*'* 

• 

• 

... '"\ "11 ~ ~ ~ '* * Analyzed by: 1: 11:3 h:s Reviewed by: -, I' "J f J.- '* 
***'*******'*'*'*'**** ,'* *'*****'**'***'****'*'*****'*'**'*'*'*'**'*** '*'*'**~ '*'* '*'******* 

CUstomer : D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 022972-05 
Lab Sample ID 50053504 

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 

672.000 
7-12-95 
7-13-95 

LAB02 

gram 
11:30:00 AM 
11:16:51 AM 

1800 seconds 
1801 seconds 

Comments: 
'*'*'***'*'*'*'**'*'***'***'*'*'*'***'**'**'*'***'**'*'*'**'*'**'**'***'*'*'*'**'*****'**'*'**'*'**'***'**'*'**'** 

Nuclide Activity 2S Error MDA 
(pCi/grarn) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 5.76 
TH-234 Not Detected -------- 1.35 
U-234 Not Detected -------- 2.27E+01 
RA-226 1.24 8.31E-01 1.27 
PB-214 7.17E-01 1.48E-01 1.26E-01 
BI-214 6.89B·01 

.. 
1.33B-01 9.71E-02 

PB-210 Not Detected -------- 1.62 

TH-232 4.17E-01 2.49E-Ol 3.67E-01 
RA-228 5.33E-01 2.40E-01 2.35E-01 
AC-228 Not Detected -------- 3.59E-01 
TH-228 6.87E-01 3.95E-01 8.91E-01 
RA-224 Not Detected -------- 7.93B-01 
PB-212 7.33E-01 1.69E-01 7.6SE-02 
BI-212 9.61E-01 4.91E-01 6.76E-Ol 
TL-208 7.20E-01 1.87E-01. 2.05E-01 -
U-235 Not ~tected - 4.32E-01 ~ ------... -
TH-231 Not Detected -------- 9.67E-01 
PA-231 Not Detected -------- 1.94 
AC-227 Not Detected ---- .. ... ... - 3.06 
TH-227 Not Detected -- ... ---... - 6.24E-01 
RA-223 Not Detected -------- 3.13E-01 
RN-219 Not Detected -------- 5.03E-Ol 
PB-211 Not Detected -------- 1.14 
TL-207 Not Detected -------- 2.51E+Ol 

AM-241 Not Detected -------- 9.55E-Ol 
PU-239 Not Detected .. -- ----... 4.82E+02 
NP-237 Not Detected -------- 6.21E·Ol 
PA-233 Not Detected -------- 9.67E-02 
TH-229 Not Detected -------- 4.73E-01 



[Summary Report] - Sample ID: 50053504 

Nuclide Activity 2S Error 
(pCi/gram) 

---------- ------------- -----------
AG-llOm Not Detected --------
AR-4~ Not Detected --------
EA-133 Not Detected --------
EA-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 1.96:S 923 5.8i2:S 9i2 
I-131 Not Detected --------
IN-115m Not Detected --------
IR-192 Not Detected --------
K-40 1.52E+Ol 2.31 
LA-140 Not Detected --------
MN-54 Not Detected --------
MN-56 Not Iiletected --------
M0-99 Not Detected _-..:;,..--- -.--
NA-22 Not Detected --------
NA-24 Not Detected --------
NB-95 Not Detected --------
ND-147 Not Detected --------
NI-57 Not Detected --------
EE-7 Not Detected --------
RU-103 Not Detected --------
RU-106 Not Detected --------
SB-122 Not Detected --------
SB-124 Not -Betected --------
SE-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 .· 

-------------5.42E-02 
5.8~E+02 
l.UE-01 
2.00E-01 
2.11' 
l.52E- 0~ 
5.28E-02 
9.54E-02 
4.14E-01 
6.09E-02 
5.20E-02 
S.Sl.E-02 
6.8l.E-02 
4.16E-01 
9.46E-02 
5.88E-02 
4.54E+01 
4.09E-01 
3.35E-0~ 
2.55E-01 
1.31E-ol .JJA/};_ 1.86E-01 . 

= 2. 09E- 02#p-;; ;;1 
S.SlE-02 
4.63 • 4.82E-02 
6.07E-01 
9.94E-02 
5.44E-02 
3.89E+Ol 
5.67E-O~ 
8.04E-02 

· l. 91E- 01 
3.43E-Ol 
3.81E-01 
l.35E- 01 
4.16E-01 
4.64E-02 
4.65E-01 
9.04E-02 
5.63E-02 ~ 
l. 41E- 01 
9.54E-02 
6.62E-02 
2.82E-Ol 
9.47E-01 
5.93E-02 
3.78E-01 
2.78E.-01 
5.27E-02 
l. 87E- 01 
l.03E-01 .) 

.--
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************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-13-95 12:29:06 PM * 
************************************************************************* 

* Analyzed by: LJdt1 ~ IJ Jqs Reviewed by: 7 I ':J;'JJ * * . /'\ 7/ * ~ ./. ,.- * 
******************~~tY***~~~*********************** * **** ************ 

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) 
022973-05 
50053505 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

64.2.000 
7-12-95 
7-13-95 

LAB02 

gram 
12:50:00 PM 
11:55:18 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

• ---------- ------------- ----------- -------------U-238 Not Detected -------- 6.10 
TH-234 Not Detected -------- 1.46 
U-234 Not Detected -------- 2.19E+01 
RA-226 1.24 1.28 2.03 
PB-.214 7.41E-01 .. 1.5.2E-01 1.26E-01 
BI-214 6. 84E·; 01 1. 37E- 01 1.07E-01 
PB-210 Not De'tected -------- 1.41 

TH-232 8.02E-01 3.16E-01 4.15E-01 
RA-.228 5.68E·01 2.49E-01 3.2l.E-01 
AC-228 Not Detected -------- 3.72E-01 
TH-228 9.87E-01 4.43E-01 8.24E-01 
RA-224 Not Detected -------- 7.99E-01 
PB-212 6.72E·01 1.49E-01 8.14E-02 
BI-212 5.18E-01 3.69E-01 5.39E-01 
TL-208 6.63E·01 1.52E-01 1.26E- 01_ 

U-235 IJe"tected - -=== Not -------- 4.33E-01 
TH-231 Not Detected -------- 1.06 
PA-231 Not Detected ... ----- -- 1.97 
AC-227 Not Detected -------- 3.07 
TH-227 Not Detected ... - ... ... - ... -... 6.62E·01 
RA-.223 Not Detected -------- 3.54E-01 
RN-219 Not Detected --... - ... --- 5.14E-01 
PB-211 Not Detected - ... ... ----- 1.1.2 
TL-207 Not Detected -... ... .. ---- 2.57E+01 

• 
AM-241 Not Detected -------- 9.72E-01 
PU-.239 Not Detected -------- 5.16E+02 
NP-.237 Not Detected -------- 6.81E-01 
PA-233 Not Detected -------- 1.07E-01 
TH-229 Not Detected --- ... ... ... - - 4.92E-01 



'<~~~~:-·.: .. ~<;~~~;~&-

" 
[Summary Report] - Sample ID: 50053505 

Nuclide Activity 2S Error MDA --(pCi/gram) 
---------- ------------- ----------- -------------

AG-HOm Not Detected -------- 5.5l.E-02 
AR-41 Not Detected -------- 5.45E+02 
BA-133 Not Detected -------- l..l.6E-01 
BA-140 Not Detected -------- 2.09E-01 
CD-109 Not Detected -------- 2.27 
CD-H5 Not Detected -------- l.63E-01 
CE-139 Not Detected -------- 5.42E-02 
CE-141 Not Detected -------- 9.6l.E-02 
CE-144 -Not Detected -------- 4.19E-01 
C0-56 Not Detected -------- 6.11E-02 
C0-57 Not Detected -------- 5.50E-02 
C0-58 Not Detected -------- 6.l.l.E-02 
C0-60 Not Detected -------- 6.40E-02 
CR-51 Not Detected -------- 4.38E-01 
CS-134 Not Detected -------- 9.46E-02 
CS-137 Not Detected -------- 6.15E-02 
CU-64 Not Detected -------- 5.17E+01 
EU-152 Not Detected -------- 4.55E-01 
EU-154 Not Detected -------- 2.96E-Ol 
EU-155 Not Detected -------- 2.60E-01 
FE-59 Not Detected -------- 1.34E-01 
GD-153 Not Detected -------- 2.00E-01 
HG-203 Not Detected -------- 5.17E-02 
I-131 Not Detected -------- 5.65E-02 
IN-115m Not Detected -------- 4.47 -IR-192 Not Detected -------- 5·. OSE-02 
K-40 1.7l.E+01 2.57 6.06E-01 
LA-140 Not Detected -------- l.11E-01 
MN-54 Not Detected· -------- 6.64E-02 
MN-56 Not Detected -------- 3.24E+01 
M0-99 Not Detected ------- 6. OSE- 01-
NA-22 Not Detected -------- 7.64E-02 
NA-24 Not Detected -------- 2.02E-01 
NB-95 Not Detected -------- 3.58E-01 
ND-147 Not Detected -------- 3.98E-01 
NI-57 Not Detected -------- 1.60E-01 
BE-7 Not Detected ----... --- 4.30E-01 
RU-103 Not Detected -------- 5.22E-02 
RU-106 Not Detected -------- 5.65E-01 
SB-122 Not Detected -------- 9.76E-02 
SB-124 Not "f'etected -----~- S.SSE-02 ~ 
SB-125 Not Detected -------- l. 45E-Ol 
SC-46 Not Detected -------- l.04E-01 
SR-85 Not Detected -------- 6.58E-02 
TA-182 Not Detected -------- 3.08E-01 
TA-183 Not Detected -------- 9.60E-01 
TE-132 Not Detected -------- 6.05E-02 
TL-201 Not Detected .. - .. --.. - - 3.78E-01 
XE-133 Not Detected -------- 3.09E .. 01 
Y-88 Not Detected -------- 5.39E-02 
ZN-65 Not Detected --- ----- l. 96E-01 
ZR-95 Not Detected -------- l.10E-01. 

• 
..--
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• 

Customer V: 
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) 
022974-05 
50053506 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

685.000 
7-12-95 
7-13-95 

LAB02 

gram 
1:55:00 PM 

12:35:18 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 5.96 
TH-234 1.38 7.38E-01 8.90E-01 
U-234 Not Detected -------- 2.30E+01 
RA-226 1.55 9.10E-01 1.36 
PB-214 7.96E-01 1.55E-01 1.16E-01 
BI-214 7. 02E·- 01 1.37E-01 1.05E-01 
PB-210 6:44E-01 5.98E-01 8.74E-01 

TH-232 7.19E-01 2.42E-01 2.84E-01 
RA·228 7.76E-01 6.20E-01 2.80E-01 
AC-228 9.38E-01 2.31E-01 2.HE-01 
TH-228 Not Detected -------- 1.34 
RA-224 1.95 5.23E-01 7.45E-01 
PB-212 7 .40E-Ol 1. 55E-01 7.24E-02 
BI-212 Not Detected -------- 9.91E-01 
TL-208 7.89E-01 1.61E-01 1. 03E-01 

~ U-235 Not ~tected - 4.44E-01 --------
TH-231 Not Detected -------- 1.07 
PA-231 Not Detected -------- 1.87 
AC-227 Not Detected -------- 3.07 
TH·227 Not Detected -------- 6.36E-01 
RA-223 Not Detected -------- 3.56E-01 
RN-219 Not Detected -------- 5.52E-01 
PB-211 Not Detected -------- 1.13 
TL-207 Not Detected -------- 2.46E+01 

AM-241 Not --------

• 
Detected 9.95E-01 

PU-239 Not Detected -------- ·5. 03E+02 
NP-237 Not Detected -------- 6.64E-Ol 
PA-233 Not Detected 1. 05E-01 --------
TH-229 Not Detected -------- 4.78E-01 

~ .. ~; 

.. 



[Summary Report] - Sample ~: 50053506 

Nuclide Activity 
(pCi/gram) 

---------- -------------
AG-l.J.Om 
AR-4~ 
BA-H3 
BA-~40 
CD-~09 
CD-l.J.S 
CE-~39 
CE-H~ 
CE-144 
C0-56 
C0-57 
co-sa 
C0-60 
CR-5~ 
CS-~34 
CS-~37 
CU-64 
EU-~52 
EU-~54 
EU-~55 
FE-59 
GD-~53 
HG-203 
I-13~ 
IN-~~5m 
!R-~92 
K-40 
LA-~40 
MN-54 
MN-56 
M0-99 
NA-22 
NA-24 
NB-95 
ND-147 
NI-57 
BE-7 
RU-~03 
RU-~06 
SB-~22 
SB-~24 
SB-l25 
SC-46 
SR-85 
TA-~82 
TA-~83 
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 
Not Detected 
Not Detected 

l.49E+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 ~ected 
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 

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

2.26 

---------

S.SSE-02 
4.07E+02 
l.l.SE-0~ 
1. 87E·O~ 
2.30 
~.55E-0~ 
5.4~E-02 
l.O~E-0~ 
4.38E-O~ 
6.68E-02 
5.33E-02 
5.22E-02 
7.06E-02 
4.33E-n 
9.42E-02 
6.~9E-02 
3.96E+O~ 
4.6SE-01 
3.23E-01 
2.58E-01 
1.2~E-01 
1. 90E-0~ 
S.24E-02 
5.70E-02 
4.03 
s.~3E-o2 
5.35E-O~ 
1. OSE-0~ 
6.39E-02 
3.17E+O~ 
5.60E-Ol-
7.73E-02 
1. 70E-0~ 
3.44E-O~ 
3.52E-0~ 
l.42E-0~ 
4.28E-O~ 
5.08E-02 
5.07E-0~ 
9.05E-02" 
5.65E-02 
l.37E-O~ 
9.77E-02 
6.87E-02 
2.95E-0~ 
9.80E-Ol 
5.69E-02 
3.60E-01 
3.08E-0~ 
4.38E-02 
1.9lE-0~ 
9.90E-02 

,.... 

.;;--,;:'\~~;~ 
•# 

•• 

• 

.) 
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• 

*******'*******************'***'*+-******************************'''****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) * 
* 7-13-95 1:39:49 PM * 
****************************************************************'******** 

• 

, :Analyzed by: /)--/ -; ~.,J~l' Reviewed by:~ .... 7.~'3/i.) : 
****************~****'~.~~********************~ •• ~.f~********** 
CUstomer : D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 
Lab Sample ID 

LAB CONTROL SAMPLE ANALYSIS #CG134 
: 50053507 

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 

7-13-95 
LAB02 

Each 
12:00:00 PM 
1:26:24 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 2.16E+04 
TH-234 Not Detected -------- 4.74E+03 
U-234 Not Detected -------- 1.19E+05 
RA-226 Not Detected -------- 5.97E+03 
PB-214 Not Detecte!i -------- 6.89E+02 
BI-214 Not Dete·cted -------- 6.39E+02 
PB-210 Not Detected -------- 4.63E+03 

TH-232 Not Detected -------- 2.04E+03 
RA-228 Not Detected -------- 2.75E+03 
AC-228 Not Detected -------- 1.79E+03 
TH-228 Not Detected -------- 3.67E+04 
RA-224 Not Detected -------- 3.16E+04 
PB-212 Not Detected -------- 2.91E+03 
BI-212 Not Detected -------- 2.54E+04 
TL-208 Not Detected -------- 5.25E+Q3 

U-235 Not'"'!letected - l.87E+03 
~ --------

TH-231 Not Detected -------- 3.85E+03 
PA-231 Not Detected -------- 9.32E+03 
AC-227 Not Detected -------- l.SBE+04 
TH-227 Not Detected -------- 2.30E+03 
RA-223 Not Detected -------- l. OOE+26 
RN-219 Not Detected -------- 2.84E+03 
PB-211 Not Detected -------- 8.54E+03 
TL-207 Not Detected -------- 2.19E+05 

• 
AM-241 9.33E+04 l. 66E+04 5.85E+03 
PU-239 Not Detected -------- 2.12E+06 
NP-237 Not Detected -------- 2.7lE+03 
PA-233 Not Detected 6.10E+02 --------
TH-229 Not Detected -- ----- .. 2.02E+03 

.,.,,~~ 



. .. · .. ~~ -~~ 

[Summary Report] - Sample :ID: 50053507 

Nuclide Activity 2S Error MDA 
(pCi/Each) -·· 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 1.79E+05 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 5.40E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-109 3.48E+05 1.05E+05 1.33E+05 
CD-J.l.S Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- J..37E+06 
CE-141 Not Detected -------- 3.27E+18 
CE-144 Not Detected --------· 1.22E+05 
C0-56 Not Detected -------- 1.95E+09 
C0-57 1.25E+04 8.66E+03 J..34E+04 
co ... sa Not Detected -------- 7.08E+09 
C0-60 7.36E+04 9.59E+03 5.58E+02 
CR-51 Not Detected -------- 1. 02E+22 
CS-134 Not Detected -------- 1.48E+03 
cs -137 6.72E+04 8.67E+03 3.94E+02 
CU-64 Not Detected -------- J..OOE+26 
EU-152 Not Detected -------- 3.39E+03 
EU-154 Not Detected -------- 2.20E+03 
EU-155 Not Detected -------- 2.12E+03 
FE-59 Not Detected -------- 3.52E+14 
GD-153 Not Detected -------- 1. 07E+05 
HG-203 Not Detected -------- 3.22E+13 
I-131 Not Detected -------- 1.00E+26 
IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected -------- 2.85E+09 
K-40 Not Detected -------- 1.62E+03 • LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Det·ected -------- 1.76E+04 
MN-56 Not I1etected -------- l.OOE+26 
M0-99 Not Detected -------- 1. OOE+2c 
NA-22 Not Detected -------- 8.30E+02 
NA-24 Not Detected -------- 1.00E+26 
NE-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1.00E+26 
BE-7 Not Detected -------- 1.60E+13 
RU-103 Not Detected -------- 4.74E+15 
RU-106 Not Detected -------- 7.86E+04 
SB-122 Not Detected -------- 1.00E+i6 ~ 
SB-124 Not '"'n'etected --------- 1.13E+11 
SB-125 Not Detected -------- 3.24E+03 
SC-46 Not Detected -------- 6.69E+08 
SR-85 Not Detected ... - ... ---... - 3.25E+10 
TA-182 Not Detected -------- 4.07E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected -------- 1.00E+26 
TL-201 Not Detected -------- 1.00E+26 
XE-1.33 Not Detected -------- 1. OOE+26 
Y-88 Not Detected -------- 1.23E+07 
ZN-65 Not Detected -------- 1.27E+05 
ZR-95 Not Detected ... - ... -... --... 7.17E+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 

7-~3-95 ~:44:38 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
MEC 
50053507 

~.00 
: ~~-o~-90 

7-~3-95 

Each 
~2:00:00 
~:26:24 

PM 
PM 

··Elapsed Live Time 
Elapsed Real Time 

600 seconds 
606 seconds 

Parameter Mean ~s Error 

AM-241 Activity .9.735E-02 3. 733E-03 

CS-~37 Activity 6 . .963E-02 2.4l5E-03 

• C0-60 Activity 7.684E-02 2.547E-03 

Flags Key: 

Reviewed by: 

• 

LU = Bounda.zy Test 
SD z Sample Driven N-Sigma Test 
UD = User Driven N-Sigma Test 
BS = Measurement Bias Test 

-

New Value < LU : SD : UD : BS 

9.335E-02 < 

6.7l5E-02 < 

7.338E-02 < 

t>Jjv1p,fd~' 
(Ab = Above , Be = Below l 
(In = Investigate, Ac = Action) 
(In = Invest-igate, Ac = Action) 
(In = Investigate, Ac = Action) 
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• 

• 

SMO ANALYTICAL DATA ROUTING FORM 

. (.t.'~("l 
Project Name: 1 ~ J,.- 1 / 

SNL TaskLeader: :f\\ \\f[ 
(I ct 

SMO Project Coordinator: ?\.i~, 
ARCOC 

o:n%3 · 
C7;Q~5 

Lab 

Date Results Received: 

']1l S" 

f I 

Preliminary: ______ _ 

Case Number: ,3sJkljC() 

Org/Mail Stop: '15 cg;,.- II LJ-XI 
' 

Sample Ship Date; :1\ ! Y. \cts
LabiD 

. 'llll {95" 

s-cos%' 

~cos3~ 

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 =n 1 \) 

To: l el 

Filedln ~ 
Record Center: __ )t+_:...~-~ 

0~"-

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



• . ANALYSIS REQUEST AND ~· OF CUSTODY PAGE _l_oF_L • 

•DI·C.Or.IH<) ~07) 5'-{ t AR/COC-L __ (j 3789________ . I 
'.P'- No./Mail soop: lS~~l./llll"f ,_ ___ ti~le'~a/i.i\~~Sh~~j!~4\i;.-~~W:·~!IY,..;~.p;~l!;:•:' I Parameter & Method Requested I 
lect!Task Manager: P . .l"t,Jie( / 1-J, Fl~~ . • · CarrlarM!ayboll Nd", \1" .f). ·' ,!W: fH • > ""• I I I I I I I I I I I 

· -I ·I ,J; Cf'lcur . . "'· -'- :· . ' . .. • . · · 
ProJeco Name: l.l\0:. .SO, ~C: ~ .. . lab Contact: _nl"!or • .t.f. ·-·------- .. ------ _ SMO Autlw• '""' 

ecordCenlerCode: ft . I30Z.I;~_l>i! ~'-. labDeslinalion:_'l1-IS: ___ ··---· ·--- ........ Billto:SaliaNationallmallk s 

logbook Ref No:. Of1~ . . ·- ·-·- ... --·· _. SMO Contact/Phone: O._.':'~•c~lf~~V:!~~!!.~ ~-~ l- St~i" S..vicos Dep~rlmenl 
. P.O. Boz 5800 MS 01!i4 .._; 

MO Refer once No.: C:f?OfM . ·- ·- Send Re ort to SMO .. 0.~~4 .. ~~~~.!;!"____ AlluJle!!p!, NM 87185-0154 1\1 . ~ 
.ocat10n TPch A••• ~.,1___ _ Reference LOV (available at SMO) Vl 

uilrli"IL li&l,BYo 

ample No. - Fraction 

Room OUiSid~ 

ER Sample 10 or 
Sample location Detail 

.. 0 
"' u. z c: c: ., ·c ·- .. 
c -6 ;I ·a, i 
dl Q 

Datemme 
Collected 

- I I I I IJ!~~J;i 
a.., I 
~ ~ I 
1111-

Container c: 

~
a.·~ -g 

Preser- ~ 1j ~olumq vative "8 ~ Sample 1 Type 
Matrix 

-• p Z. 'l. 9 'l 8 - o 5 TI2Z&-6f'-00l-co&-.s 10'6"' z~' I~II'K-f:zo ~ . 
-=-
t i. Cf =f If - 0 S tJZZ,-6-f'-OO'il-Q>l·.S 1011,... &':Ss- X 
-
z. 'l. q 'f C> - o ~ Inn' -6P-oo9~'-} to',- 'f:t~o x 

lab 
Samplei 

10 

J ~ "' z. 1.. Cf g I - o 5 fltZ' -&-P-o1o-oo1-s Jt'J't' lo:Jo ~ 1 

t t. Cf 9 it- - os-:rrrz6-c,.,-otr·OQS-~ ~·•H fl:tr xfl_l_lltl-11-~ 
z. z. 'l ~ 3 -" ;- iJu6-(,.f'-ort-oo6-~ <f'a' 11:so 11 )( 

.-1--1- I I I I I I I I I I. I 
'Z. '2. 'l 8 Y - 0 5 TIU6-6-P-oiJ~o6-s {'I'~ · JJ:30 I' X 

2.~ [ iJ 15 - 0 5 iJn(. -6-~t'i-006-.s to"z."' " ,'I 111:1o .... ' 11 , -11 -1 -<1 x 

VIMA 0 Yes I8J No Ref. No. 

unaround Time ~Normal 

tam '"" t;'-.cin 1mple ~~ 
embers=·G'bllr' 

I 

i ·I 

·''' . ' 
,, 

' I• J ·, ··c• :,Jf;.;' 

Abnormal .·. 
Conditions· on 
Receipt<·.• ·'· · 

"' •I : ;,; • J I ·,) •' 

. 'p,. ''l 
:· .. : ' ./. 

·I ~I; ·' .• ' ' i 

'I '· ~; ,: 

,, ...... ,., .. 
Org.rSfl. Dale 7-/13/ft Time /'/l./t:J 4. Relinquished by . Org. Dale Time 
--···--~-~-----·-·--· ... ~-·--- -···~-------··- ---··-----------~----------- --- .......... - .. ............... ... . . ... . -.. 

. . __ 0r_oJ?!W..?S7.J..!!_~t~]..JJ.~J.r._i'll~J 't/tL ~~!!,·~~~~."~_"! ______ ·-----------·-·~r~·-- .. ________ Dal~----· Time 

_ ~~~~i_?.flJ.--Dat"b/.Y-·)~~1_)_~~ ~~~i~~-i.~:_~~y---·-·---·-- --·-···--···0~~· _ Date Time 

-------- ~:~:~z~~ r ~·::;.7/tif$~:: f}~.) ~ ~:~~:::::d by--··--····· -·-· -- -- - -- ~:::-- - · ··· ~:;: ~::: 
R;~;ived by -:·=·B -O~g: ~;;; ~ -- o~i~:J;~:;;r;;;.;;;;<j{) 6. R~cei~d-by -~---·-------·-----------Oro·:-·····-.·---·. 0;1~-... .. Time 

IIT..,.-:-Tn~jJfr\y Samptes, BlUE- To Accompany Samples; YEllOW- SMO Suspense Copy PINK- Field Copy ----caboraii;iy copy Return to sMo 



ll'IIJ Radiation Protection Sa111plo Diagnostics 
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************************************************************************* 

• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-16-95 6:13:10 PM * 
************************************************************************* 
* * · * Analyzed by:~/ 7 lnlfr Reviewed by: /h/ 7;/7/fl'.- * 
****************~*******'~'************************"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/McLAUGHLIN (7582/SMO) 
022978-05 
50054801 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

729.000 
7-13-95 
7-16-95 

LAB02 

gram 
8:20:00 AM 
5:38:56 PM 

1800 seconds 
1801 seconds 

Cormnents: 
************************************************************************* 

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

---- - - - --- ------------- ----------- -------------
U-238 Not Detected -------- 5.87 
TH-234 7.53E-01 9.70E-01 1.54 
U-234 Not Detected -- ------ 2.16E+01 
RA-226 1. 70 9.41E-01 1.40 
PB-214 8.35E-01 1. 60E-01 1.19E- 01 
BI-214 6.60E-01 1. 34E-01 1.17E-01 
PB-210 Not Detected -------- 1.51 

TH-232 6.86E-01 2.25E-01 2.57E-01 
RA-228 7.67E-01 3.76E-01 2.27E-01 
AC-228 Not Detected -------- 3.31E-01 
TH-228 7.35E-01 3.80E-01 8.19E-01 
RA-224 Not Detected -------- 6.59E-01 
PB-212 7.49E-01 1. 54E-01 6.68E-02 
BI-212 7.19E-01 4.77E-01 7.06E-01 
TL-208 7.06E-01 1. 69E-01 1.66E-01 

U-235 Not "fJetected - 4 .12E- 01 ~ --------
TH-231 Not Detected --- ------ 9.94E-01 
PA-231 Not Detected ---·---- 1. 92 
AC-227 Not Detected -- - - -- -- 3.01 
TH-227 Not Detected -------- 6.01E-01 
RA-223 Not Detected -------- 3.84E-01 
RN-219 Not Detected -------- 4.69E-01 
PB-211 Not Detected -------- 1.11 
TL-207 Not Detected ...................... 2.36Et01 

AM-241 Not Detected -------- 1. 00 
PU-239 Not Detected -------- 4.73E+02 
NP-237 Not Detected -------- 6.51E-01 
PA-233 Not Detected ....................... 9.91E-02 
TH-229 Not Detected -------- 4.55E-01 



(Summary Report] - Sample ID: 5005480~ 

Nuclide Activity 2S Error MDA -· (pCi/gram) 
---------- ------------- ----------- -------------
AG-~~Om Not Detected -------- 5.46E-02 
AR-4~ Not Detected -------- ~.82E+12 

BA-133 Not Detected -------- LOSE- 0~ 
BA-140 Not Detected -------- 2.18E-01 
CD-109 Not Detected -------- 2.23 
CD-115 Not Detected -------- 3.24E-01-
CE-139 Not Detected -------- 5.23E-02 
CE-141 Not Detected -------- 9.82E-02 
CE-144 Not Detected -------- 4.06E-Ol 
C0-56 Not Detected -------- 5.86E-02 
C0-57 Not Detected -------- 5.25E-02 
co-sa Not Detected -------- 5.66E-02 
C0-60 Not Detected -------- 6.51E-02 
CR-51 Not Detected -------- 4.27E-01 
CS-134 Not Detected -------- 8.87E-02 
CS-137 Not Detected -------- 6.16E-02 
CU-64 Not Detected -------- 1. 07E+03 
EU-152 Not Detected -------- 4.29E-01 
EU-154 Not Detected -------- 3.24E-Ol 
EU-155 Not Detected -------- 2.42E-01 
FE-59 Not Detected -------- 1.27E-Ol 
GD-153 Not Detected -------- 1. SOE-01 
HG-203 Not Detected -------- 4.95E-02 
I-131 Not Detected -------- 6.54E-02 
IN-115m Not Detected -------- 3.39E+04 • IR-192 Not Detected -------- 4.82E-02 
K-40 1.69E+01 2.50 5.15E-01 
LA-140 Not Detected -------- 2.25E-01 
MN-54 Not Detected -------- 6.28E-02 
MN-56 Not Detected -------- 1.90E+08 
M0-99 Not Detected -------- 1.04 
NA-22 Not Detected -------- 7.75E-02 
NA-24 Not Detected -------- 2.48 
NB-95 Not Detected ---- ---- 5.23E-Ol 
ND-147 Not Detected ----- --- 4.00E-01 
NI-57 Not Detected - ------- 4.50E-01 
BE-7 Not Detected -------- 4.12E-01 
RU-103 Not Detected -- .. -- --- 4.87E-02 
RU-106 Not Detected --- ----- 5.13E-Ol 
SB-122 Not Detected -------- 1. 69E- 0"1 
SB-124 Not ~etected - 5.65E-02 -c:= - -------
SB-125 Not Detected -------- l.30E-01 
SC-46 Not Detected -------- 9.79E-02 
SR-85 Not Detected -------· 6.50E-02 
TA-182 Not Detected ----- - - - 2.88E-01 
TA-183 Not Detected -------- l. 37 
TE-132 Not Detected - .. - .. - -- ... 9.48E-02 
TL-201 Not Detected .. - - .. - - -- 6.20E-01 
XE-133 Not Detected -------- 6.42E-01 
Y-88 Not Detected - - - - ... - - - S.OSE-02 
ZN-65 Not Detected -------- 1.8SE-01 
ZR-95 Not Detected - - ----- - l.OSE-01 .: J 



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

• 

"': Sandia National Laboratories * 
Radiation Protection Sample Diagnostics Program [881 Laboratory] * 

7-16-95 6:52:37 PM .... 
************************************************************************* 
1r 1r 

-... Analyzed by:~ ..... ~7/5.! Reviewed by:./},.,, 71;"¥/H'' * 
*****************~******~~.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/McLAUGHLIN (7582/SMO) 
022979-05 
50054802 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

864.000 
7-13-95 
7-16-95 

LAB02 

gram 
8:55:00 AM 
6:18:58 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

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

• U-238 Not Detected -------- 5.50 
TH-234 Not Detected -------- 7.41E-01 
u~234 Not Detected -------- 2.04E+01 
RA-226 1.93 9.79E-01 7.60E-Ol 
PB-214 7.61E-01 1.52E-01 l.33E-01 
BI-214 6.72E-01 1.28E-01 l. 02E-01 
PB-210 Not Detected -------- 1.23 

TH-232 6.4SE-01 2.00E-01 2.21E-01 
RA-228 7.60E-01 2.61E-01 2.26E-01 
AC-228 8.08E-01 1. 88E-01 l.57E- 01 
TH-228 Not Detected -------- 1.25 
RA-224 1.95 4.83E-01 6.59E-01 
PB-212 8.15E-01 1.60E-01 6.37E-02 
BI-212 1. 07 4.46E-01 5.82E-01 
TL-208 6.78E-01 1.47E-01 1.2SE-01 

U-235 Not eetected -----~- 3.91E-01 ·-== 
TH-231 Not Detected - - ------ 9.70E-01 
PA-231 Not Detected -- --- -- - 1. 73 
AC-227 Not Detected -------- 2.79 
TH-227 Not Detected -------- 5.78E-01 
RA-223 Not Detected -------- 3.83E-Ol 
RN-219 Not Detected -- .. -- --- 4.70E-01 
PB-211 Not Detected -------- 1. OS 
TL-207 Not Detected ----- --- 2.33E+01 

AM-241 Not Detected -- - - ---- 8.84E-01 

• PU-239 Not Detected - --- - --- 4.39E+02 
NP-237 Not Detected - - ----- - 6.04E-01 
PA-233 Not Detected -- -- - --- 9.72E-02 
TH·229 Not Detected -------- 4.51E-01 



[Summary Report] - Sample ID: 50054802 

Nuclide Activity 2S Error MDA •• (pCi/gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 4. 89E· 02 
AR-41 Not Detected -------- 1.78E+12 
BA-133 Not Detected -------- 9.86E-02 
BA-140 Not Detected -------- 2.15E-01 
CD-109 Not Detected -------- 2.01 
CD-115 Not Detected -------- 3.10E-01 -
CE-139 Not Detected -------- 4.87E-02 
CE-141 Not Detected -------- 9.59E-02 
CE-144 Not Detected -------- 3.94E•01 
C0-56 Not Detected -------- 5.75E-02 
C0-57 Not Detected -------- 5.05E-02 
co-sa Not Detected -------- 5.33E-02 
C0-60 Not Detected -------- 6.03E-02 
CR-51 Not Detected -------- 3.99E-01 
CS-134 Not Detected -------- 8.03E-02 
CS-137 Not Detected -------- 5.56E-02 
CU-64 Not Detected -------- 1.04E+03 
EU-152 Not Detected -------- 3.97E-01 
EU-154 Not Detected -------- 3.07E-01 
EU-155 Not Detected -------- 2.26E-01 
FE-59 Not Detected -------- 1.27E-01 
GD-153 Not Detected -------- 1.75E-01 
HG-203 Not Detected -------- 5.06E-02 
I-131 Not Detected -------- 5.80E-02 
IN-115m Not Detected -------- 3.28E+04 .) IR-192 Not Detected -------- 4.75E-02 
K-40 1. 87E+01 2.70 4.42E-01 
LA-140 Not Detected -------- 2.27E-01 
MN-54 Not Detected --- ----- 5.38E-02 
MN-56 Not Detected --- --- - - 1.91E+08 
M0-99 Not Detected 

__ ...,__ ____ 
9.63E-01 

NA-22 Not Detected -------- 7.12E-02 
NA-24 Not Detected -------- 2.31 
NB-95 Not Detected -------- 5.00E-01 
ND-147 Not Detected -------- 4.09E-01 
NI-57 Not Detected -------- 3.70E-01 
BE-7 Not Detected --- --- -- 4.24E-01 
RU-103 Not Detected -------- 4.77E-02 
RU-106 Not Detected -------- 4.43E-Ol 
SB-122 Not Detected -------- 1.41E-Ol" 
SB-124 Not ~tected - 4.92E-02 

-~ ................... 
SB-125 Not Detected -------- 1.29E-01 
SC-46 Not Detected --··---- 8.75E-02 
SR-85 Not Detected -------- 6.17E-02 
TA-182 Not Detected -------- 2.59E-Ol 
TA-183 Not Detected -------- 1.21 
TE-132 Not Detected - - - .. --... - 8.51E-02 
TL-201 Not Detected -------- 5.84E-01 
XE-133 Not Detected -- -- .. --- 6.36E-01 
Y-88 Not Detected - -- ... ... - - .. 4.17E-02 
ZN-65 Not Detected - - ... - - --- 1.71E-01 
ZR-95 Not Detected - --- -. - - 9.99E·02 

• 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [88~ Laboratory] _* 
* 7-~6-95 7:32:15 PM * 
************************************************************************* 

·:Analyzed by:~ 'J~?/If" Reviewed by:~ 7/n/fl . : 
****************~*****·'~·'~******************************************** 
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/McLAUGHLIN (7582/SMO) 
022980-05 
50054803 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

725.000 
7-13-95 
7-16-95 

LAB02 

gram 
9:40:00 AM 
6:58:33 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/gram) 

--- -- - -- - - ------------- ----------- -------------
U-238 Not Detected - ------- 5.77 
TH-234 Not Detected -------- 1.33 
U-234 Not Detected ----- -·-- 2.24E+01 
RA-226 1.38 9.25E-01 1.41 
PB-214 7.61E-01 1. 47E·O~ l. 06E-01 
BI-214 6.65E-01 1.29E-01 9.81E-02 
PB-210 Not Detected -------- 1.56 

TH-232 6.66E-01 2.77E-01 3.73E-01 
RA-228 7.40E-01 2.50E-01 2.85E-01 
AC-228 Not Detected --- - - - -- 3.36E-01 
TH-228 7.97E-01 3.6BE-01 7.57E-01 
RA-224 Not Detected -------- 6.90E-01 
PB-2~2 6.89E-01 1. 44E- 01 6.52E-02 
BI-212 5.46E-01 4.28E-01 6.50E-01 
TL-208 5.96.E-01 1. 47E-01 1.43E-01 . 
U-235 Not mtected -------- 4.~3E-O~ 

"C:""": 

TH-231 Not Detected -------- 1. 05 
PA-231 Not Detected -------- 1. 79 
AC-227 Not Detected -------- 2.89 
TH-227 Not Detected -·------ 5.96E-01 
RA-223 Not Detected -----·-- 3.99E-01 
RN-219 Not Detected -·-·---- 4.59E-01 
PB-211 Not Detected - - - - - ... .. - l. 04 
TL-207 Not Detected -------- 2. 41E+.01 

AM-241 Not Detected -------- 9.70E-01 
PU-239 Not Detected -------- 4.69E+02 
NP-237 Not Detected -------- 6.66E-01 
PA-233 Not Detected -------- l.OOE-01 
TH-229 Not Detected -------- 4.68E-01 



[ SUI!liilary Report] - Sample ID: 50054803 

Nuclide Activity 2S Error MDA • (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.06E-02 
AR-41 Not Detected -------- 1.95E+12 
BA-133 Not Detected -------- l.HE-01 
BA-140 Not Detected -------- 1.92E-01 
CD-109 Not Detected -------- 2.25 

·CD-115 Not Detected -------- 3.10E-01 
CE-139 Not Detected -------- 5.43E-02 
CE-141 Not Detected -------- 9.94E-02 
CE-144 Not Detected -------- 4.09E-01 
C0-56 Not Detected -------- 6.38E-02 
C0-57 Not Detected -------- 5.30E-02 
C0-58 Not Detected -------- 5.89E-02 
C0-60 Not Detected -------- 5.78E-02 
CR-51 Not Detected -------- 4.20E-01 
CS-134 Not Detected -------- 9.1SE-02 
CS-137 Not Detected -------- 5.55E-02 
CU-64 Not Detected -------- 1.14E+03 
EU-152 Not Detected -------- 4.23E-01 
EU-154 Not Detected -------- 2.91E-01 
EU-155 Not Detected -------- 2.47E-01 
FE-59 Not Detected -------- 1.28E- 01 
GD-153 Not Detected -------- 1.81E-01 
HG-203 Not Detected -------- 4.90E-02 
I-131 Not Detected -------- 6.33E-02 
IN-115m Not Detected -------- 3.24E+04 
IR-192 Not Detected -------- 4.82E-02 
K-40 1.40E+01 2.13 5.41E-01 
LA-140 Not Detected -------- 2.79E-01 
MN-54 Not Detected -------- 5.89E-02 
MN-56 Not Detected -- - - -- -- 2.07E+08 
M0-99 Not Detected -- --- --- 9.66E-01 
NA-22 Not Detected ------- - 6.70E-02 
NA-24 Not Detected -- - - ---- 2.70 
NB-95 Not Detected -------- 5.18E-01 
ND-147 Not Detected -------- 3.79E-01 
NI-57 Not Detected -------- 4.40E-01 
BE-7 Not Detected -------- 4.64E-01 
RU-103 Not Detected -------- 4.88E-02 
RU-106 Not Detected ----- - .. - 4.96E-01 
SB-122 Not Detected -------- 1. 63 E- 0"1 
SB-124 Not-Betected ----~- 5.54E-02 ~ 
SB-125 Not Detected ...................... 1.28E- 01 
SC-46 Not Detected ................... 9.41E-02 
SR-85 Not Detected ... .. - - .. - - ... 5.68E-02 
TA-182 Not Detected -------- 2.79E-01 
TA-183 Not Detected -------- 1. 33 
TE-132 Not Detected -------- 9.31E-02 
TL-201 Not Detected ..................... 6.17E-01 
XE-133 Not Detected - - - - - --- 6.39E,Ql 
Y-88 Not Detected .. - .. ... - ... -- 4.60E-02 
ZN-65 Not Detected -------- 1. 82E- 01 
ZR-95 Not Detected -------- 1.06E-01 .) 



************************************************************************* 
~* Sandia National Laboratories * 
~ Radiation Protection Sample Diagnostics Program [88~ Laboratory) * 

* 7-~6-95 8:~~:52 PM * 
j ************************************************************************* 

:·Analyzed by:~./ 7 1 . 1-fr Reviewed by:.....-),~ 7 ln/f I : 
** * * * * * * * * * * * * ......... jl(t:: ... * * ... '.1/ ... 71 ...... ****** ... ** * *** ** * ... * ... * ... * ... ,l'f'... * * .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/McLAUGHLIN (7582/SMO) 
02298~-05 
50054804 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

83~.000 
7-B -95 
7-~6-95 

LAB02 

gram 
~0:30:00 AM 
7:38:12 PM 

~BOO seconds 
~80~ seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/gram) 

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

• U-238 Not Detected -------- 5.29 
TH-234 Not Detected -------- 1.16 
u~234 Not Detected -------- 1.94E+01 
RA-226 1.35 7.68E-01 1.15 
PB-214 6.77E-01 1.30E-01 9.44E-02 
BI-214 5.45E-01 1.13E- 01 9.95E-02 
PB-210 Not Detected -------- 1.26 

TH-232 6.59E-01 2.81E-01 3.86E-01 
RA-228 4.97E-01 2.20E-01 2.93E-01 
AC-228 5.89E-01 1.74E-01 1. 90E-0~ 
TH-228 7.97E-01 3.54E-01 6.BOE-O~ 
RA-224 Not Detected - - ------ 1.71 
PB-212 5.78E-01 1.19E-01 9.57E-02 
BI-212 8.22E-01 3.80E-01 5.01E-0~ 
TL-208 6.60E·01 l.SOE-01 l.37E-01 

U-235 Not D~ected - 3.92E-01 
-~ --------

TH-231 Not Detected -------- 9.05E-01 
PA-231 Not Detected -------- 1.72 
AC-227 Not Detected -----·-- 2.81 
TH-227 Not Detected - - - - - - -- 5.46E-01 
RA-223 Not Detected ... .. - .. --- - 3.47E-01 
RN-219 Not Detected - - - -- ... - - 4.62E-01 
PB-211 Not Detected -------- 1. 01 
TL-207 Not Detected - - - - - - - - 2.21E+01 

AM-241 Not Detected -------- 8.37E-Ol 

• PU-239 Not Detected - - - - ... - ... - 4.69E+02 
NP-237 Not Detected - - - ... - .. - - 5.81E-01 
PA-233 Not Detected -------- 9.29E-02 
TH-229 Not Detected -·------ 4.41E-01 



[Summary Report] - Sample ID: 50054804 

Nuclide Activity 2S Error MDA -· (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.58E-02 
AR-41 Not Detected -------- 1. 80E+12 
BA-133 Not Detected -------- 9.41E-02 
BA-140 Not Detected -------- 2.03E-01 
CD-109 Not Detected -------- 1.98 
CD-115 Not Detected -------- 2.98E-01 . 
CE-139 Not Detected -------- S.OSE-02 
CE-141 Not Detected -------- 9.49E-02 
CE-144 Not Detected -------- 4.02E-01 
C0-56 Not Detected -------- 5.81E-02 
C0-57 Not Detected -------- 4.81E-02 
C0-58 Not Detected -------- 5.28E-02 
C0-60 Not Detected -------- 6.05E-02 
CR-51 Not Detected -------- 3.98E-01 
CS-134 Not Detected -------- 7.72E-02 
CS-137 Not Detected -------- 5.18E-02 
CU-64 Not Detected -------- 9.00E+02 
EU-152 Not Detected -------- 3.95E-01 
EU-154 Not Detected -------- 2.81E-Ol 
EU-155 Not Detected -------- 2.24E-01 
FE-59 Not Detected -------- 1.23E-01 
GD-153 Not Detected -------- 1.68E-01 
HG-203 Not Detected -------- 4.87E-02 
I-131 Not Detected -------- 5.75E-02 
IN-115m Not Detected -------- 3.04E+04 •• IR-192 Not Detected -------- 4.42E-02 
K-40 2.03E+01 2.92 5.10E-01 
LA-140 Not Detected -- ---- - - 2.70E-Ol 
MN-54 Not Detected --- ---- - 5.59E-02 
MN-56 Not Detected -------- 1. 80E+08 
M0-99 Not Detected -------- 9. 62E-01 ·-
NA-22 Not Detected - ------- 6.91E-02 
NA-24 Not Detected -------- 2.37 
NB-95 Not Detected -------- 4.72E-01 
ND-147 Not Detected -------- 3.64E-01 
NI-57 Not Detected -------- 3.85E-01 
BE-7 Not Detected -------- 4.01E-01 
RU-103 Not Detected -- - - - - -- 4.68E-02 
RU-106 Not Detected -------- 4.40E-01 
SB-122 Not Detected ---- .. - - - 1.40E-OI 
SB-124 Not :eetected 4.89E-02 

-~ - .. "' ... - - - -
SB-125 Not Detected - --- -- - - 1.23E-01 
SC-46 Not Detected -------- 9.08E-02 
SR-85 Not Detected - --- --- - 6.04E-02 
TA-182 Not Detected ----- --- 2.64E-01 
TA-183 Not Detected -------- 1.15 
TE-132 Not Detected -- ... - - --- 8.79E-02 
TL-201 Not Detected - .. - - - - -- 5.50E-01 
XE-133 Not Detected --------- 5.67E-01 
Y-88 Not Detected -------- 3.14E-02 
ZN-65 Not Detected - -- .. .. - - - 1.73E-01 
ZR-95 Not Detected -------- 9.16E-02 • 



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

• 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-16-95 8:51:39 PM * 
************************************************************************* 

• 

• 

·: Analyzed by: ./}A__...... • I 7 l1r Reviewed by:~,.,. 7' In ltr : 
* *** ** * * * * * *** ***/*-* * * * 7-1*"* *" * * * ** * *** ** ***** **** ** *y(f:~ * l.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/McLAUGHLIN (7582/SMO) 
022982-05 
50054805 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

623.000 
7-13-95 
7-16-95 

LAB02 

gram 
11:15:00 AM 

8:17:53 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
{pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.75 
TH-234 1.45 7 .21E-01 1.01 
U-234' Not Detected -------- 2.43E+01 
RA-226 1.62 6.56E-01 8.68E-01 
PB-214 1.02 1. 89E- 01 1.27E- 01 
BI-214 8.07E-01 1.53E-01 l.OSE-01 
PB-210 1.04 6.57E-01 7.73E-01 

TH-232 7.59E-01 2. 71E- 01 3. 31E- 01 
RA-228 7.93E-01 4.76E-01 2.57E-01 
AC-228 8.38E-01 2.14E-01 1. 89E- 01 
TH-228 Not Detected -------- 1.48 
RA-224 Not Detected ----- --- 8.14E-01 
PB-212 7.95E-01 1.68E-01 7.21E-02 
BI-212 4.24E-01 4.73E-01 7.52E-01 
TL-208 7.83E-01 1.77E-01 1. 51E- 01 . 
U-235 Not Imtected - 4.46E-01 ·-«== --------
TH-231 Not Detected - - - - - - -- 1.07 
PA-231 Not Detected .. - ------ 2.05 
AC-227 Not Detected ... --- - - -- 3.34 
TH-227 Not Detected -------- . 6. 84E- 01 
RA-223 Not Detected - - - ----- 4.21E-01 
RN-219 Not Detected -------- 5.24E-01 
PB-211 Not Detected ... --- - - - - 1.26 
TL-207 Not Detected -------- 2.48E-t:01 

AM-241 Not Detected -------- 1. 05 
PU-239 Not Detected -------- 5.32E+02 
NP-237 Not Detected ... - ---- -- 4.29E-01 
PA-233 Not Detected - - - - - --- 1.12E- 01 
TH-229 Not Detected - - - ---- .. 5.16E-01 



·[Summary Report] - Sample ID: 50054805 

Nuclide Activity 2S Error MDA •• (pCi/gram) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- 5.76E-02 
AR-41 Not Detected -------- 1. 74E+12 
BA-133 Not Detected -------- 1.28E-01 
BA-140 Not Detected -------- 2.45E-01 
CD-109 Not Detected -------- 1.48 
CD-115 Not Detected -------- 3.68E-01 
CE-139 Not Detected -------- 5.82E-02 
CE-141 Not Detected -------- 1. 09E-01 
CE-144 Not Detected -------- 4.75E-01 
C0-56 Not Detected -------- 6.46E-02 
C0-57 Not Detected -------- 5.76E-02 
C0-58 Not Detected -------- 6.14E-02 
C0-60 Not Detected -------- 7.18E-02 
CR-51 Not Detected -------- 4.76E-01 
CS-134 Not Detected --------- 1. 03E-01 
CS-137 Not Detected -------- 6.54E-02 
CU-64 Not Detected -------- 1. 04E+03 
EU-152 Not Detected -------- 4.67E-01 
EU-154 Not Detected -------- 3.66E-01 
EU-155 Not Detected -------- 2.62E-01 
FE-59 Not Detected -------- 1.41E-01 
GD-153 Not Detected -------- 2.11E-01 
HG-203 Not Detected -------- 6.02E-02 
I-131 Not Detected -------- 6.73E-02 
IN-115m Not Detected -------- 3.70E+04 .) IR-192 Not Detected - - ------ 5.49E-02 
K-40 1.35E+01 2.11 6.00E-01 
LA-140 Not Detected -------- 3.20E-01 
MN-54 Not Detected -------- 6.68E-02 
MN-56 Not Detected - - -- -- -- 1.95E+08 
M0-99 Not Detected - ------- 1.07 
NA-22 Not Detected - ---- --- 8.39E-02 
NA-24 Not Detected -------- 2.79 
NB-95 Not Detected -------- 5.89E-01 
ND-147 Not Detected -------- 4.69E-01 
NI-57 Not Detected -------- 4.81E-01 
BE-7 Not Detected -------- 4.56E-01 
RU-103 Not Detected -------- 5.24E-02 
RU-106 Not Detected -------- 5.64E-01 
SB-122 Not Detected -------- 1. 81E-01 
SB-124 Not Betected ---- -~- 5.92E-02 ~ 
SB-125 Not Detected -------- l.SOE-01 
SC-46 Not Detected -------- 1.02E-01 
SR-85 Not Detected ---·----- 7.89E-02 
TA-182 Not Detected -------- 2.96E-01 
TA-183 Not Detected -------- 1.44 
TE-132 Not Detected -------- 1.03E-01 
TL-2 01 Not Detected ... - -- .. ... - - 7.24E-01 
XE-133 Not Detected -------- 7.10E-01 
Y-88 Not Detected -------- 6.16E-02 
ZN-65 Not Detected ... - -- .. - - - 2.04E-01 
ZR-95 Not Detected -------- 1.18E-01 -i 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 7-16-95 9:31:20 PM * 
************************************************************************* 

: Analyzed by: /).y '/ {71 ,r' Reviewed by: ~, -, /17/~/ : 
*****************~;***'''*'*************************~*~**~~~~********* 

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/McLAUGHLIN (7582/SMO) 
022983-05 
50054806 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

640.000 
7-13-95 
7-16-95 

LAB02 

gram 
12:50:00 PM 

8:57:43 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 6.16 
TH-234 7.24E-01 6.47E-01 9.77E-01 
U-234 Not Detected -------- 2.23E+01 
RA-226 1.54 1. 05 1.61 
PB-214 8.60E-01 1.77E-01 1.54E-01 
BI-214 5.82E-01 1.32E-01 1.29E-01 
PB-210 Not Detected -------- 1. 68 

TH-232 6.65E-01 2.45E-01 3.01E-01 
RA-228 5.77E-01 2.28E-01 2.72E-01 
AC-228 Not Detected -------- 3.93E-01 
TH-228 9.56E-01 4.47E-01 8.68E-01 
RA-224 2.14 5.61E-01 7.12E-01 
PB-212 7.86E-01 1.63E-01 6.82E-02 
BI-212 1.07 4.23E-01 4.91E-01 
TL-208 7.22E-01 1.63E-01 1.35E-01 

U-235 Not-tletected - 4.42E-01 ~ --------
TH-231 Not Detected -------- 1. 08 
PA-231 Not Detected -------- 2.07 
AC-227 Not Detected -------- 3.14 
TH-227 Not Detected ................... 6.64E-01 
RA-223 Not Detected -------- 4.17E-01 
RN-219 Not Detected -------- 5.40E-01 
PB-211 Not Detected -------- 1.21 
TL-207 Not Detected -------- 2.69E..r01 

AM-241 Not Detected -------- 9.99E-01 
PU-239 Not Detected --·----- 5.21E+02 
NP-237 Not Detected -------- 7.07E-01 
PA-233 Not Detected -------- 1.10E- 01 
TH-229 Not Detected -------- 5.15E-01 



[Summary Report] - Sample ID: 50054806 

Nuclide Activity 
(pCi/gram) 

2S Error MDA • ---------- ------------- ----------- -------------
AG-110m Not Detected -------- 5.78E-02 
AR-41 Not Detected -------- 1.16E+12 
BA-133 Not Detected -------- 1.23E-01 
EA-140 Not Detected -------- 2.33E-01 
CD-109 Not Detected -------- 2.41 
CD-115 Not Detected -------- 3.46E-01 
CE-139 Not Detected -------- 5.39E-02 
CE-141 Not Detected -------- 1.06E-01 
CE-144 Not Detected -------- 4.36E-01 
C0-56 Not Detected -------- 6.93E-02 
C0-57 Not Detected -------- 5.47E-02 
C0-58 Not Detected -------- 6.24E-02 
C0-60 Not Detected -------- 6.72E-02 
CR-51 Not Detected -------- 4. 72E- 01 
CS-134 Not Detected -------- 9.62E-02 
CS-137 Not Detected -------- 6. 52E- 02 
CU-64 Not Detected -------- l.. 08E+03 
EU-152 Not Detected -------- 4.85E-01 
EU-154 Not Detected -------- 3.24E-01 
EU-155 Not Detected -------- 2.62E-01 
FE-59 Not Detected -------- l..35E-01 
GD-153 Not Detected -------- 1. 99E- 01 
HG-203 Not Detected -------- 5.91E-02 
I-131 Not Detected -------- 6.78E-02 
IN-115m Not Detected -------- 3.05E+04 • IR-192 Not Detected -- ----- - 5.39E-02 
K-40 1.52E+01 2.33 6.69E-01 
LA-14Q Not Detected .. --- ---- 2.72E-01 
MN-54 Not Detected -------- 6.39E-02 
MN-56 Not Detected -------- l.. 64E+08 
M0-99 Not Detected - --.... -- - 1.12 
NA-22 Not Detected -------- 8.21E-02 
NA-24 Not Detected -------- 2.75 
NE-95 Not Detected -------- 5.66E-01 
ND-147 Not Detected -------- 4.45E-Ol 
NI-57 Not Detected --- --- -- 4.01E-01 
EE-7 Not Detected -------- 4.84E-01 
RU-103 Not Detected - - .. ---- - 5.80E-02 
RU-106 Not Detected - ---- - - - 5.49E-01 
SB-122 Not Detected -------- 1.71E-01 . 

SB-124 Not Detected -------~ 6.51E-02 ~ 

SB-125 Not Detected -------- 1.42E- 01 
SC-46 Not Detected -------- 1.04E-01 
SR-85 Not Detected -------- 6.99E-02 
TA-182 Not Detected -------- 2.96E-01 
TA-183 Not Detected - -- -- - ... - 1.36 
TE-132 Not Detected ... - - - -- -- 9.90E-02 
TL-201 Not Detected - ... - -- - -- 6.61E-01 
XE-133 Not Detected -------- 6.87E-Ol· 
Y-88 Not Detected - ... - -- - - - 5.88E-02 
ZN-65 Not Detected 

____ .. ___ 
1. 96E- 01 

ZR-95 Not Detected -------- 1.19E-01 .) 



•

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

Radiation Protection Sample Diagnostics Program [88~ Laboratory] .* 
* 7-~6-95 ~0:~0:49 PM · * 
************************************************************************* 

.* Analyzed by: ~!" Reviewed by:- /P' 7 17 r'f I * 
**************** *****1i£1J(******************************~************* * * /']_ 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/McLAUGHLIN (7582/SMO) 
022984-05 
50054807 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

571.000 
7-~3-95 
7-16-95 

LAB02 

gram 
1:30:00 PM 
9:37:19 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

----- - - -- .. ------------- ----------- -------------
U-238 Not Detected -------- 6.85 
TH-234 8.58E-01 1.00 1.58 
U-234 Not Detected -------- 2.67E+01 
RA-226 2.53 8.51E-01 1.05 
PB-2-14 l.01 l. 94E-01 l. 45E- 01 
BI-214 8.BBE-01 1.61E-01 9.15E-02 
PB-210 Not Detected ·-------- 1.98 

TH-232 8.14E-01 3.15E-01 4.07E-01 
RA-228 6.54E-01 3.47E-01 2.67E-01 
AC-228 Not Detected -------- 4.24E-01 
TH-228 Not Detected -------- 1.62 
RA-224 Not Detected -------- 9.43E-01 
PB-212 8.30E-01 2.24E-01 8.60E-02 
BI-212 1.56 6.29E-01 7.98E-01 
TL-208 6.55E-01 1.70E-01 1. 70E- 0~ 

U-235 Not lJetected - ·~ -------- 4.89E-01 
TH-231 Not Detected -------- 1.16 
PA-231 Not Detected -------- 2.24 
AC-227 Not Detected ................. 3.47 
TH-227 Not Detected ---- - - .. ... 7.17E-01 
RA-223 Not Detected -------- 4.46E-01 
RN-219 Not Detected -------- 5.65E-01 
PB-211 Not Detected -------- 1.30 
TL-207 Not Detected - - - - - - - - 2.76E+01 

• 
AM-241 Not Detected -------- 1. 09 
PU-239 Not Detected -------- 5.37E+02 
NP-237 Not Detected - ... - ... -- ... - 7.44E-01 
PA-233 Not Detected -------- 1.21E- 01 
TH-229 Not Detected - - - - ... - - .. 5.59E-01 



(Summary Report] - Sample ID: 50054807 

Nuclide Activity 2S Error MDA •• (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOm Not Detected - ------- 5.86E-02 
AR-41 Not Detected -------- l. 57E+l2 
BA-133 Not Detected -------- l.34E- Ol 
BA-140 Not Detected -------- 2.50E-Ol 
CD-109 Not Detected -------- 2.58 
CD-115 Not Detected -------- 3.70E-Ol -
CE-139 Not Detected -------- 6.l3E-02 
CE-141 Not Detected -------- l.l8E- 01 
CE-144 Not Detected -------- 4.72E-01 
C0-56 Not Det.ected -------- 7.l5E-02 
C0-57 Not Detected -------- 6.45E-02 
C0-58 Not Detected -------- 6.63E-02 
C0-60 Not Detected -------- 7.07E-02 
CR-51 Not Detected -------- 4.97E-Ol 
CS-134 Not Detected -------- l. 09E- 01 
CS-137 Not Detected -------- 6.48E-02 
CU-64 Not Detected -------- 1.14E+03 
EU-152 Not Detected -------- 4.75E-01 
EU-154 Not Detected -------- 3.89E-01 
EU-155 Not Detected -- ---... -- 2.78E-Ol 
FE-59 Not Detected -------- l.35E-01 
GD-153 Not Detected -------- 2.21E-Ol 
HG-203 Not Detected -------- 6.07E-02 
I-131 Not Detected -------- 7.73E-02 
IN-115m Not Detected -------- 3 .26E+04 .) IR-192 Not Detected -------- 5.70E-02· 
K-40 l.56E+Ol 2.39 4.62E-01 
LA-140 Not Detected - ------- 3.30E-01 
MN-54 Not Detected -------- 6.97E-02 
MN-56 Not Detected -------- 1.69E+08 
M0-99 Not Detected ------- 1.24 
NA-22 Not Detected -------- 8.96E-02 
NA-24 Not Detected -------- 2.86 
NB-95 Not Detected -------- 6.13E-01 
ND-147 Not Detected - --- -- - - 4.77E-01 
NI-57 Not Detected -------- 5.19E-01 
BE-7 Not Detected -- ----- - 5.19E-01 
RU-103 Not Detected -------- 5.76E-02 
RU-106 Not Detected -------- 6.18E-01 
SB-122 Not Detected -------- 1.89E-Of 
SB-124 Not ~tected - 6.05E-02 ~ --------
SB-125 Not Detected -------- 1.59E-01 
SC-46 Not Detected -------- 1.10E-01 
SR-85 Not Detected -------- 7.78E-02 
TA-182 Not Detected -------- 3.16E-01 
TA-183 Not Detected -- -- - --- 1.49 
TE-132 Not Detected -------- 1. OSE-01 
TL-201 Not Detected ... -- - -... -- 6.91E-01 
XE-133 Not Detected -------- 7.20E-01 
Y-88 Not Detected -------- 7.24E-02 
ZN-65 Not Detected -------- 2.llE-01 
ZR-95 Not Detected ---- -- -- 1.18E-01 .! 



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

• 

Sandia National Laboratories * 
Radiation Protection Sample Diagnostics Program [88~ Laboratory] ~ 

* 7-~6-95 10:51:02 PM * 
************************************************************************* 

=·Analyzed by:/).,_..... 71-, I,} Reviewed by: ~""' 7/17 J,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/McLAUGHLIN (7582/SMO) 
022985-05 
50054808 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

779.000 
7-~3-95 
7-~6-95 

LAB02 

gram 
2:10:00 PM 

10:16:54 PM 

1800 seconds 
180~ seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

------ - --- ------------- ----------- ------·-------

• U-238 Not Detected -------- 5.28 
TH-234 Not Detected -------- 1.23 
U-234 Not Detected -------- l. 85E+O~ 
RA-226 1.16 6.58E·O~ 9. 72E-n 
PB-214 6.82E·O~ l.34E-0~ ~.O~E-0~ 
BI-2~4 5.49E-01 l.10E- 01 B.SH-02 
PB-2~0 Not Detected -------- 1.29 

TH-232 5.84E-01 2.29E-O~ 2.96E·O~ 
RA-228 4.29E-01 2.29E-0~ 3.24E-01 
AC-228 Not Detected -------- 3.37E-O~ 
TH-228 8.36E-O~ 3.64E·O~ 6.45E-01 
RA-224 Not Detected -------- 7.12E·O~ 
PB-212 6.04E-Ol l. 02E- 01 6.69E-02 
BI-212 8.89E-01 4.03E-01 5.27E·O~ 
TL-208 6.52E-0~ l.SOE-01 l. 37E- 0~ 

U-235 Not D~cted -------- 3.89E-01 ·-=== 
TH-231 Not Detected -------- 9.37E-01 
PA-231 Not Detected -------- 1.72 
AC-227 Not Detected - ... - ... - - - - 2.83 
TH-227 Not Detected -------- 5.48E-01 
RA-223 Not Detected - - - -- -- - 3.55E-01 
RN·219 Not Detected -... .. - - - - - 4.19E-01 
PB-211 Not Detected -------- 9.29E-01 
TL-207 Not Detected .. - ... -- - - - 2.43E+01 

AM-241 Not Detected -------- B.38E-01 

• PU-239 Not Detected -------- 4.58E+02 
NP-237 Not Detected - - - - - - - - 5.83E-01 
PA-233 Not Detected ...................... 9.37E-02 
TH-229 Not Detected - .. - ... - - - - 4.25E-01 



[Summary Report] - Sample ID: 50054808 

Nuclide Activity 2S Error MDA ·e (pCi/gram) 
---------- ------------- ----------- -------------

AG-110rn Not Detected -------- 4.77E-02 
AR-41 Not Detected -------- 1.14E+12 
BA-133 Not Detected -------- 1. 01E-01 
BA-140 Not Detected -------- 1.97E- 01 
CD-109 Not Detected -------- 1.99 
CD-115 Not Detected -------- 2.84E-01 
CE-139 Not Detected -------- 4.79E-02 
CE-141 Not Detected -------- 9.45E-02 
CE-144 Not Detected -------- 4.03E-Ol 
C0-56 Not Detected -------- 5.78E-02 
C0-57 Not Detected -------- 4.76E-02 
co-sa Not Detected -------- 5.06E-02 
C0-60 Not Detected -------- 5.92E-02 
CR-51 Not Detected -------- 3.98E-01 
CS-134 Not Detected -------- 7.96E-02 
CS-137 Not Detected -------- 5.46E-02 
CU-64 Not Detected -------- 9.41E+02 
EU-152 Not Detected -------- 4.02E-01 
EU-154 Not Detected -------- 2.83E-01 
EU-155 Not Detected -------- 2.22E-01 
FE-59 Not Detected -------- 1.25E-01 
GD-153 Not Detected -------- 1.70E-01 
HG-203 Not Detected --- ----- 4.93E-02 
I-131 Not Detected -------- 5.91E-02 
IN-115m Not Detected -------- 2.50E+04 -) IR-192 Not Detected ----- - -- 4.43E-02 
K-40 1.74E+Ol 2.55 4.85E-Ol 
LA-140 Not Detected -------- 2.15E-01 
MN-54 Not Detected - ------- 5.74E-02 
MN-56 Not Detected -------- 1. 36E+08 
M0-99 Not Detected -------- 9.47E-01· 
NA-22 Not Detected -------- 7.08E-02 
NA-24 Not Detected -------- 2.20 
NB-95 Not Detected -------- 4.72E-01 
ND-147 Not Detected -------- 3.94E-01 
NI-57 Not Detected -------- 3.65E-01 
BE-7 Not Detected ----- - -- 3.88E-01 
RU-103 Not Detected ........................ 4.49E-02 
RU-106 Not Detected -------- 4.97E-01 
SB-122 Not Detected -------- 1.58E-Q1-
SB-124 Not Petected ---- .. ~- 4. 71E-02 -~ 

SB-125 Not Detected -------- 1. 22E-01 
·SC-46 Not Detected - --- -- - - 8.87E-02 
SR-85 Not Detected -·------- 6.07E-02 
TA-182 Not Detected - -... - -- - - 2.59E-01 
TA-183 Not Detected ---·---- 1.14 
TE-132 Not Detected - - - .. - .. - .. 8.97E-02 
TL-201 Not Detected .................... 5.6SE-01 
XE-133 Not Detected .. - - - - - - - 5. 75E-.Ol 
Y-88 Not Detected - ---- - - - 4.40E-02 
ZN-65 Not Detec.ted - -- - --- - 1.67E-01 
ZR-95 Not Detected -------- ,.-, . !:!{ 65E·,Q2 ' ' ,, ' ,, j l r·; i,: . : P~-· 

··; -,. :e !_-J l ; !-1 ' fi 1i ' i i 1 i li . ' ,, J ;J ) ",; 
' t,! ' 1:j·' JJ •H 

" •,1 



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

• 
* Sandia National Laboratories · * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] _* 
* . 7-17-95 7:03:13 AM * 
************************************************************************* 

.* Analyzed by 7 /7 fl' . Reviewed by: 1(/7 fl * * 4 :2: II * 
**************** *****~**'************************* ******************** 

• 

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/McLAUGHLIN (7582/SMO} 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50054809 

MIXED GAMMA_ STANDARD 
Liquid 
WMAR. 

1.000 
11-01-90 

7-17-95 
LAB02 

Each 
12:00:00 PM 

6:49:49 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- --- - - ------
____________ .... 

U-238 Not Detected - - ------ 2.15E+04 
TH-234 Not Detected ---- -- -- 4.72E+03 
U-234 Not Detected -------- l.17E+05 
RA-226 Not Detected - -- -- -- - 5.89E+03 
PB-214 Not Detected - - - - - - - - 6.85E+02 
BI-214 Not Detected - - - -- - - - 6.45E+02 
PB-210 Not Detected -- - ----- 4.53E+03 

TH-232 Not Detected - - - - - --- 2.06E+03 
RA-228 Not Detected --- - - --- 2.82E+03 
AC-228 Not Detected -- --- - -- 1.78E+03 
TH-228 Not Detected - - - -- -- - 3.66E+04 
RA-224 Not Detected ---- ---- 3.13E+04 
PB-212 Not Detected -------- 2.87E+03 
BI-212 Not Detected -------- 2.61E+04 
TL-208 Not Detected ..................... 5.33E+03 

U-235 Not IJetected 1. 86E+03 
c:-=:-.. .. - .. - - - -

TH-231 Not Detected -------- 3.85E+03 
PA-231 Not Detected -------- 9.25E+03 
AC-227 Not Detected - - - - - - - - 1. 61E+04 
TH-227 Not Detected - - - - - - - - 2.24E+03 
RA-223 Not Detected - .. ... -- ... - .. 1. 00E+26 
RN-219 Not Detected -------- 2.87E+03 
PB-211 Not Detected -------- 8.45E+03 
TL-207 Not Detected - .. ... .. - ... - - 2 .17E+·05 

• 
AM-241 9.06E+04 1.62E+04 6.14E+03 
PU-239 Not Detected -------- 2.17E+06 
NP-237 Not Detected -------- 2.75E+03 
PA-233 Not Detected 6.09E+02 --------
TH-229 Not Detected -------- 2.04E+03 



[Summary Report] - Sample ID: 50054809 
- -Nuclide Activity 2S Error MDA 

(pCi/Each) 
---------- ------------- ----------- -------------

AG-110m Not Detected -------- L83E+05 
AR-41 Not Detected -... ------ 1.00E+26 
BA-133 Not Detected -------- 5.50E+02 
BA-140 Not Detected -------- 1. OOE+26 
CD-109 4.13E+05 1.14E+05 1.38E+05 
CD-115 Not Detected -------- 1. OOE+26 . 
CE-139 Not Detected -------- 1.41E+06 
CE-141 Not Detected -------- 3.48E+18 
CE-144 Not Detected -------- 1.26E+05 
C0-56 Not Detected -------- 2.07E+09 
C0-57 Not Detected -------- 2.02E+04 
C0-58 Not Detected -------- 7.44E+09 
C0-60 7.46E+04 9.71E+03 5.01E+02 
CR-51 Not Detected -------- 1.11E+22 
cs -134 Not Detected -------- 1.48E+03 
CS-137 6.83E+04 8.82E+03 5.03E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected -------- 3.51E+03 
EU-154 Not Detected -------- 2.29E+03 
EU-155 Not Detected -------- 2.14E+03 
FE-59 Not Detected -------- 3.85E+14 
GD-153 Not Detected -------- 1.10E+05 
HG-203 Not Detected -------- 3.41E+13 
I-131 Not Detected -------- 1. OOE+26 
IN-115m Not Detected -------- 1. OOE+26 • IR-192 Not Detected -------- 2.86E+09 
K-40 Not Detected -------- 1.77E+03 
LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1. 81E+04 
MN-56 Not Detected -------- l.OOE+26 
M0-99 Not Detected -------- 1.00E+26 
NA-22 Not Detected -------- 8.10E+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 -------- 1.00E+26 
BE-7 Not Detected -------- 1.72E+13 
RU-103 Not Detected -------- 5.12E+l5 
RU-106 Not Detected -------- 7.64E+04 
SB-122 Not Detected -------- 1. OOE+26 
SB-124 Not-r>etected - 1.19E+11 

·c:-o: --------
SB-125 Not Detected -------- 3.32E+03 
SC-46 Not Detected -------- 6.96E+08 
SR· 85 Not Detected -------- 3.40E+l0 
TA-182 Not Detected -------- 4.19E+07 
TA-183 Not Detected ·------- l.OOE+26 
TE-132 Not Detected ----·--- 1. OOE+26 
TL-201 Not Detected ................ 1. OOE+26 
XE-133 Not Detected -------- 1. OOE+26 
Y-88 Not Detected -------- 1. 35E+07 
ZN-65 Not Detected -------- 1. 30E+05 
ZR-95 Not Detected -------- 7.48E+l0 .} 



• 

• 

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

7-17-95 7:08:01 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50054809 

1.00 
11-01-90 

7-17-95 

Each 
12:00:00 

6:49:49 
600 seconds 
606 seconds 

Mean 18 Error 

PM 
AM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------ ----------- -------------------· 

e:-~ 1(n/1f' 
AM-241 Activity 9.708E-02 3.809E-03 9.057E-02 < . . 
CS-137 Activity 6.956E-02 2.406E-03 6.828E-02 < 

C0-60 Activity 7.676E-02 2.548E-03 7.410E-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: 9- /40 T 

·~ 



• 

• 

SMO A.t.'I'AL YTICAL DATA ROUTING FORM 

. ...... - 7)1 ..--
ProjectName: I R'k +:1Yk~ k 

S"NL Task Leader: SJ\ i {.\eC 

SMO Project Coordinator:]' ,~,=t-n;±= 

ARCOC 

D3]'Jr.::;

OYJ9l 

b?D?:25" 

Lab 

Date Results Received: 

I\ 

Preliminary: ______ _ 

Org/Mai! Stop :__........_....._.----r........._.......,._ 

Sample Ship Date: 11 \}s-\gS" 
.. 1\ I~ l't5"" 

Lab ID 'lt\o{Q,'? 

St:t::ISlD D 

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: ____ ......,.....,.... __ _ 

~~~-s_m_in-ed--+r0...t....r-~·"""} ......... /&,._1f'.J--=----

~ 
Filed In 
Record Center: 

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



.. ~ ..• .5.'!7 
• OF CUSTODY 

AR/COC-[_-_-Q 3.7.91. _ _ 
PAGE I OF_~-. ANALYSIS REQUEST ANC. 

pt. No./Mail Stop: =f$8~ /f3'(J- ........ _. I Parameter & Method Requested -, 
. lllf'f'-'/U ,.,.,,_ I I I I I I I I I I I .ectflask Manager: · I ~· • t·.r- '"~ .. __ . _ 

Project Name: lA ~ Soil S4.~1i~ ~esc I 
'cord Center Code: ADs aot- Elt Sit t -~'L~ 

Logbook Rei No: Dl33 _____ ... _____ _ 

IIIO·Relerence No.: C:f'~ __ . /fc~ ~~j~---· ~' 
ocation Tech Area·~-1 _, 

0 
Reference LOV (available at SMOI l.f] 

I 

oildin 8Cf1 Room OufSi 'i! ·- S oo ~ 
. Je g> ~ Z Container ~- ,.j 

" -£j -- D. c: 
. ER Sample ID or ·g, a. Ill Datemme Sample Preser- E ~ ~ 

•mple No. - Fraction Sample location Detail ,Z ~ ffi Collected Matrix Type olum valive ~ {!:: ~ 
Lab 

Sample! 
ID 

~IZq go gl=.IOWITI2~6-6P-OI.t-oto-s Cf't."" 2~' 'tltV!ft-fl:t+~P ~~~~~~·It ~~I>< I I I I I I I I I I I 
'2. q 'l ~ J__::_ 0 T"12~G~-ot,-Oio~ 13'6'' ~ __ .,f -(/:~ · :r- :!; t $ X . 

,') ~-j I~ I I I I 1---i-1--l--l--l-1--1-1-1-1 I I 

-

~Wi I I I I· I I I I I t 
-
-
-
-- - - - I 

0 iC1 f$a"-'liiiPTn 'Cid ·•ph• ··J~ft-!(.[·u q l"HJ ' 'MA Yes IOlNo Ref. No. . b'!.'"·:~;·_ a ,_ 1nu.\_ !:o:~ ,·.s. · 1• ,1·~.2.;; :;•1 Sp,!!cia~ lnstructions/OC Requirements 
• . ~--a~~~~~t~~~illhj 1d~f '!.'\''!f_l9 1JJ'"~: ' ~ ~ ~ • .__L ---.4A...A""' 

mple Disposal g] Return to Client 0 D1sposal by lab 'i:'~tireiflb ;~J '. t • -·'" ~:'>h·.Uw• "·~•- ~~...-... ~ ...,--~, 
rnaround Time KJ Normal 0 Rush Required Report Date -----

=~:rsteitw&e IE~~ ~~!57!3~fl:~Z 
~~~~~~~"6-~ Org.l-StL , Date"hf/'fA1(" Time t/:1) 4. Relinquished by Org. Date 

; I 

" : i·:Tnl. : .'r. '. 
Abnormal ... 
Conditions on 
Rec'elpt·'·•"' · · 

~····I, t. • .r·:- ; '' 
! • •,f', ·.flt· 'i ·' 

~ ' . ~ : . ' ; I ~ ' 

I' )j I I' Uj 

· ~ • :.; .': -: ol-
• 0 .,., ' ........ f 

lima 

Time .~-.~-~-~-<- o~;.?i(j;----r;;,~~77i-;;lisrim; liz5:"' 4. R-ec-ei;~d-b~--- ------ ·----------- (i;;.-- ·-· - - --ii~l~ 

"""""'~"-·~~- ~---· __ o;oir-.4;] rll~ Date--7}1t/iJ~i.;..Jf--cfo_ -5~~il~.;;:;;;;;;~~y-~~=-=-~=--=-=~~:-~·E·~--:- -_- :··_ .. :_-~.~~------

--------------~::J;lr..h~ ~~i~ 7t:-"1';~:: tff!o ~~;~~~:::;dby ___ ---·-:-··--- ---~~:-- ~::~ --- ~::: 
Time 

:s::::::::;,..--.L.1"---~- : .... ~--~---- o;u)-?.-3- -- D~t~ ~~<- Ti,;;;;.r{r? 6. Receiv;dby·-- --------------·-or;;:------------- Oat;·----- ... - Tim~--. 
TE - To'Aci:ompany Samples, BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy PINK- Field Copy 

laboratory Copy Return to SMU 



• : I.;·· i I . ANALYSIS REQUEST AND CHAIN •OF :CUSTODY :. PAG~ .-· I_. OF_I_ 
-· . 1'·" . .. .. . . . . . 

SF%001001:199<) .J ()0 ~Y7 . . . . . . . ' . AR/COC-L __ 03.791 ___ ---· 
I Dept. No./Mdil Stop; "f'j')~ //Jlf'L ___ ''- . oJh; ~ • .:njlliis'sli\~iiL'<t~1~ ''"-?:.kt L f ...... ·ll'J'i'5"i:il!;; :r Contrao:tNo.: )//A . ·I Parameter 8o Method Requested I 

ProjectfTaskManager:.0./1,/["f /H.f=le:~l<. .... . Carrier/Waybill No.: .J/~ ,/'L,..{.,;.. · CaseNo.:36l(,.'IOO I I I I I I I I 

Project Name: lA -l .S<!•I ~"lplil'l3Cf~.;~ I lab Contact: !lflli r._t-1._:: .. ___ :-_ ----~ .. SMO Authotioation:~~ · _\ I 
Record Center Code:' AOS f30l. f:l: Sol f' 2.1.6 · Lab Destination: =!"!IS' · ." .. · · '· _. ... _ · . Billlo: SandaNatiooallab<wator\es 

Logbook Rei No: Dl33 _ __ ' SMO Contact/Phone: P: '' ...,., ':_ ~L•va~I·~•A'/S -0: 6l : · &w~ier Services Oepatment 
. P.O. Bo• 5800 MS 0 I 54 

SMO Rel~rence No.: C F Q()Ql ."' _ .. . . Send Rer ort to SMO J?~.!Jf~.h Lfc_l_u.~~~il'\._.. . An .. , .. .,.., NM 871850154/ ~-
locatiOn J Tech Area "'A-1 · . · : · · · · Reference LOV (available at SMOJ /14 

. I 
I 

m~ ~ c: v· · . . ~ . c c: - . Container 
0 

_ ~ 
I Building qql. Room qu-fs, ae . . 'E ·- -~ . . .• . . . ~ -~.., ..!! . :;;:: I I I 

1 c: .P U1 c. ~ ] c. E: Lab 
ER Sample 10 or ·;;, c. a: Date/Time Sample T _ ''· 1 1, Preser- E = 'i E ~ "' Sample! 

~ Sample Location Detail ,8 ~ w. Collected Matrix ype ,• 0 um vative ,'1 S :z c'lt- -.5 ... ID--1 
Sample No. ·Fraction 

i
1
C2 zq S l?- 0 S Tl2t6-6P-OJ!;-OIO..S <J's'· <!'2C 111'119<;-fJ:Yr. S f S~,, ,V~~ ({ s~ )(' --t-l 

:CI1. "2. q ~ Cf - ~ s JIU(,rfrP-Ot,-010-'> IJ'~" J. jl 1_·.;~ ..... j. J. .v "' J' X 

-HIIIrll 1-1-1 •:·· 1.·· 1 1· 1 · ~-,11-1 1111-1-1--1 1 ,. 

-l I I I I I 1-+-f I I I I I I I I I I I 1-1--l I .. I 

RMMA D Oi .. , •s·arriliie ·rracklng'·''' ··-·•···"' ., · ... , ·' ... ,. 
Yes No Ref. No- · L . : · . . • .. 1 IJ • . · 

• "Date l!ntered'(mm/dd/yyl~ ''hlq ,u ·I 
Sample Dtsposal ®Return to Client D Disposal by lab Entered'li' ,.-.,. •.ii I'~'" •· '' ,.,r,,. · ;;'' 
Turnaround Time ~ Norimil' D Rush\ Required Re'p~rt Oat~ ··a.c''ii-lh~;:·:'.:'' ''·' .._.' 
Sample t'ta.tu"'----..-,...--:,-------1-'!,......._~ 
Team 
Members .. ,.. 

L 
t. Refinquished by 1\-I.Qj{~~ ~: Org. ~.S3"L_ _ D_ate 'h'!~/rl< ~me fl,' 2} 4. Refinquished by 

t.Received.by~-:-~ Org.?'>'~ Date}//ll/f~ime_//2-;;- 4.~e~eivedby 
2. Relinquished I.- . · lJF~~---~~~·fr~·n Yl). ?.~t~ :J}tt/'IJ'fi~~ p ~0 ,s. Re!inquishe~ by 

2.Receive~by ~- . Org.y,...£771\ Date )/t'l/'1 .!ime ~~)() ~Received by 

3. Rclinquis~ed ~!-//.::· 
1 

Org.)/.-l/7/ 1 Dare 'J/t.?/5 )Time /~ '(J 6:_Re_n~~~ish~d by 

3. Received by J~ ...-~ ~ Org. 75,::;; Date j;/7('[.:, Time/.) .,; 0 6. Received by 

NHITE - To~mpany Samples, BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 
. -~aborato.py Return to :;Mo · ; • 

Special
1
1nstmctionsiOC Requirements 

. .J~··l/ rJA. _,).Qf tf/1:.,).. __ .... ~~ 

t 

Or g. 

Or g. 

Org. 

Org. 

Org. 

Or g. 

PINK- Field Copy 

Date 

Date 

Date 

Dale 

Date 

Dare 

. ' 

Abn~rr:mii .. 
Condltloi'lll on 
Receipt·', 

Time 

Time 

Time 

Time 

Time . . .. 
Time 

• 



-~-S-o.~ .• tlonal Laboratories ---- Sample Analysis Request 
Radiation Protection Samole Diaanostlcs 

"1.5'~2 

Project Location: _._T.:...J/1._-.LI ___ _ 

Phone: z'lr-orJ6 'r 

Date Results Needed: 7/t 7 { '(.)-
' 

Suspect Isotopes: 

Other Information: 0""--3__,_1....!.(/...!.( ___ _ 

% 

Hazards/Sp~clallnstructlons: 

fUluw- 1flilf}. <ft (J ~ 
~ gvs--o~&;-

Requested Analysis 

~elinquishedb:t_~~Q Date l\t'\\c\5 Time nio ~ecelvedb¥ /k Date "I'/< 

Page 

~elinquished by-~) Date 71J7/1.L Time /.rtf 0 Received by ~ 
~elinquished by Date T Time Received by Date Time ----

t5Yo 

'ellnqulshed by Date Time Received by Date Time -------: 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-15-95 8:25:42 PM * 
************************************************************************* 

: Analyzed by:./)7/ 7 }("I~ J Reviewed by: ~ '?/(~ ~r : 
****************~r*******/**~***********************,~***ll*~;******** 
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 

MILLER/McLAUGHLIN (7582/SMO) 
022988-05 
50054701 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

713.000 
7-14-95 
7-15-95 

LAB02 

gram 
8:40:00 AM 
7:51:16 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- --------- ------------- ----------- -------------
U-238 Not Detected -------- 5.09 
TH-234 Not Detected -- - ----- 1.27 
U-234 Not Detected -------- 2.06E+01 
RA-226 8.48E-01 7.68E-01 1.21 
PB-214 5.44E-01 1.12E- 01 8.24E-02 
BI-214 5.26E-01 1.13E- 01 9.99E-02 
PB-210 4.78E-01 6.34E-01 1.02 

TH-232 5.40E-01 2.40E-01 3.26E-01 
RA-228 4.95E-01 2.25E-01 2.27E-01 
AC-228 Not Detected - - - ----- 3.20E-Ol 
TH-228 Not Detected -------- 1.22 
RA-224 1.59 4.48E-01 6.60E-01 
PB-212 6.26E-01 1. 36E- 01 6.34E-02 
BI-212 Not Detected -------- 8.5BE-01 
TL-208 3.93E-01 1. 21E- 01 1. 38E- 01 

U-235 Not-rletected 3.93E-01 
~ --------

TH-231 Not Detected -------- 9.18E-01 
PA-231 Not Detected -------- 1.70 
AC-227 Not Detected -------- 2.83 
TH-227 Not Detected -------- 5.67E-Ol 
RA-223 Not Detected ... - .. --- - ... 3.18E-Ol 
RN-219 Not Detected -------- 4.55E-01 
PB-211 Not Detected - - - --- - ... 1. 02 
TL-207 Not Detected -------- 2. 28E.+Ol 

AM-241. Not Detected ---- ... --- 8.41E-01 
PU-239 Not Detected -----·-- 4.29E+02 
NP-237 Not Detected -------- 5.89E-Ol 
PA-233 Not Detected .. ... - --- .. - 9.66E-02 
TH-229 Not .Detected - - ... ---- - 4.41E-Ol 



[Summary Report] - Sample ID: 50054701 

Nuclide Activity 28 Error MDA -·, i 
(pCi/gram) 

---------- ------------- ----------- -------------
AG-llOrn Not Detected -------- 4.50E-02 
AR-41 Not Detected -------- 4.69E+04 
BA-133 Not Detected -------- 9.67E-02 
BA-140 Not Detected -------- 1. 76E-01 
CD-109 Not Detected -------- 2.05 
CD-115 Not Detected -------- 1.65E-01 
CE-139 Not Detected -------- 4.76E-02 
CE-141 Not Detected -------- 9.11E-02 
CE-144 Not Detected -------- 3.83E-01 
C0-56 Not Detected -------- 6.11E-02 
C0-57 Not Detected -------- 4.93E-02 
C0-58 Not Detected -------- 5.58E-02 
C0-60 Not Detected -------- 6.07E-02 
CR-51 Not Detected -------- 3.71E-01 
CS-134 Not Detected -------- 8.31E-02 
cs -13 7 Not Detected -----·-- 5.47E-02 
CU-64 Not Detected -------- 8.70E+01 
EU-152 Not Detected -------- 4.50E-01 
EU-154 Not Detected -------- 2.8:lE-01 
EU-155 Not Detected - - ------ 2.39E-01 
FE-59 Not Detected -------- 1.16E-01 
GD-153 Not Detected -------- 1.67E-01 
HG-203 Not Detected -------- 4.84E-02 
I-131 Not Detected -------- 5.25E-02 
IN-115m Not Detected -------- 2.51E+01 • IR-192 Not Detected -------- 4.47E-02 
K-40 1. 37E+01 2.10 5.68E-01 
LA-140 Not Detected -------- . 1.21E-01 
MN-54 Not Detected ------ - - 5.56E-02 
MN-56 Not Detected -------- 8.34E+02 
M0-99 Not Detected ------- 5.91E-01 
NA-22 Not Detected -- ---- -- 7.24E-02 
NA-24 Not Detected ----- --- 3.13E-01 
NB-95 Not Detected -------- 3.37E-01 
ND-147 Not Detected --- --- -- 3.51E-01 
NI-57 Not Detected -------- 1.66E-01 
BE-7 Not Detected -------- 4.12E-01 
RU-103 Not Detected -----·-- 4.59E-02 
RU-106 Not Detected -------- 4.47E-01 
SB-122 Not Detected - --- - -- ... 8.70E-02" 
SB-124 Not I;-etected -----~ 5.22E-02 ·-c==: 

SB-125 Not Detected - - ... ... ... - - - 1.24E-01 
SC-46 Not Detected - - -- ... -- - 8.92E-02 
SR-85 Not Detected -------- 6.13E-02 
TA-182 Not Detected ----- --- 2.65E-01 
TA-183 Not Detected -------- 8.89E·01 
TE-132 Not Detected ... - --- ... - ... 5.62E-02 
TL-201 Not Detected - ... ... - ... ... ... ... 3.80E-01 
XE-133 Not Detected ..................... 3.20E-01 
Y-88 Not Detected - - - .. .. ... - - S.lDE-02 
ZN-65 Not Detected -------- 1. 77E-01 
ZR-95 Not Detected -------- 1.03E-01 • 



• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-15-95 9:05:59 PM . * 
************************************************************************* 

:Analyzed by: /t..,.... -;~l(tlf/ Reviewed by: ..----y?--'1~6 lrr : 
****************~*~*****~~*'************************~~**ik4*'********* 
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 

MILLER/McLAUGHLIN (7582/SMO) 
022989-05 
50054702 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

778.000 
7-14-95 
7-15-95 

LAB02 

gram 
9:55:00 AM 
8:31:35 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- --- -------- -- --- -------- -------------
U-238 Not Detected -------- 5.81 
TH-234 Not Detected -------- 1.29 
U-234 Not Detected -------- 2.14E+01 
RA-226 1.37 9.5BE-01 1.48 
PB-214 7.02E-01 1.48E-01 1.37E-01 
BI-214 6.17E~01 1.30E-01 1.20E- 01 
PB-210 Not Detected -------- 1.64 

TH-232 8.57E-01 2.55E-01 2.79E-01 
RA-228 6.35E-01 2.31E-01 2.78E-01 
AC-228 Not Detected -------- 3.28E-01 
TH-228 Not Detected -------- 1. 37 
RA-224 1. 84 5.07E-01 7.40E-01 
PB-212 7.21E-01 1.77E-01 7.00E-02 
BI-212 1.11 4.10E-01 4.78E-01 
TL-208 7.45E-01 1.70E-01 1. 61E-01 

U-235 Not-15etected ---- ~-- 4.01E-01 'c:"'"":" 

TH-231 Not Detected ---- .. -- - 1.01 
PA-231 Not Detected -----·-- 1.90 
AC-227 Not Detected -------- 2.82 
TH-227 Not Detected ...................... 5.91E-01 
RA-223 Not Detected ---·---- 3.45E-01 
RN-219 Not Detected ...................... 4.45E-01 
PB-211 Not Detected -------- 1.13 
TL-207 Not Detected ...................... 2.54Et01 

AM-241 Not Detected ---·---- 8.86E-01 
PU-239 Not Detected ...................... 4.61E+02 
NP-237 Not Detected -------· 6 .41E- 01 
PA-233 Not Detected -------- l.OOE-01 
TH-229 Not Detected ........................ 4.56E-01 



[Summary Report] - Sample ID: 50054702 

Nuclide Activity 2S Error MDA -· (pCi/gram) 
---------- ------------- ----------- -------------

AG-llOm Not Detected -------- 5.07E-02 
AR-41 Not Detected -------- 4.01E+04 
BA-133 Not Detected -------- 1. OSE-01 
BA-140 Not Detected -------- 1.86E-01 
CD-109 Not Detected -------- 2.14 
CD-115 Not Detected -------- 1. 72E-Ol 
CE-139 Not Detected - - - - ---- 5.12E-02 
CE-141 Not Detected -------- 9.25E-02 
CE-144 Not Detected -------- 4.20E-Ol 
C0-56 Not Detected -------- 6.43E-02 
C0-57 Not Detected --------- 5.1SE-02 
C0-58 Not Detected -------- 5.7SE-02 
C0-60 Not Detected -------- 6.5SE-02 
CR-51 Not Detected -------- 3.89E-01 
CS-134 Not Detected -------- 8.64E-02 
CS-137 Not Detected -------- S.SSE-02 
CU-64 Not Detected -------- 8.69E+01 
EU-152 Not Detected -------- 4.52E-Ol 
EU-154 Not Detected -------- 3.03E-01 
EU-155 Not Detected -------- 2.48E-Ol 
FE-59 Not Detected -------- 1.29E-01 
GD-153 Not Detected -- ------ 1. 83E- 01 
HG-203 Not Detected -------- 4.99E-02 
I-131 Not Detected -------- 5.17E-02 
IN-115m Not Detected -------- 2.42E+01 

·~ IR-192 Not Detected -------- 4.61E-02 
K-40 2.19E+Ol 3.16 6.50E-01 
LA-140 Not Detected -------- 1.16E- 01 
MN-54 Not Detected ----- --- 6.28E-02 
MN-56 Not .Detected -------- 7.51E+02 
M0-99 Not Detected -------- 6.01E-Ol 
NA-22 Not Detected -... --- --- 7.75E-02 
NA-24 Not Detected -------- 3.09E-01 
NB-95 Not Detected -------- 3.51E-Ol 
ND-147 Not Detected -------- 3.63E-01 
NI-57 Not Detected ...................... 1.52E- 01 
BE-7 Not Detected -------- 4.02E-Ol 
RU-103 Not Detected -------- 4.77E-02 
RU-106 Not Detected -------- 4.90E-01 
SB-122 Not Detected -...... -· .. --- 8.92E-G2 
SB-124 Not-fletected ----~-- 5.47E-02 -~ 
SB-125 Not Detected -------- 1.35E-01 
SC-46 Not Detected -------- 9.64E-02 
SR-85 Not Detected -------- 6.29E-02 
TA-182 Not Detected ... - .. ... ... -- .. 2.85E-01 
TA-183 Not Detected ..................... 9.34E-01 
TE-132 Not Detected ..................... 6.09E-02 
TL-201 Not Detected ... - - ... .. ... ... .. 3.87E-01 
XE-133 Not Detected -------- 3.39E~01 
Y-88 Not Detected ... - ... ---- - 4.35E-02 
ZN-65 Not Detected .................. 1. 90E- 01 
ZR-95 Not Detected - - - - - - .. - 9.47E-02 .! 



• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 7-16-95 12:52:45 PM * 
************************************************************************* 

: Analyzed by: ~ 7 //1./fJ" Reviewed by: ~ "? 1t/f1 : 
****************"~***~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/D.McLAUGHLIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50054703 

MIXED GAMMA STANDARD 
Liguia -
WMAR 

1. 000 
11-01-90 

7-16-95 
LAB02 

Each 
12:00:00 PM 
12:39:17 PM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

- - ------ - - ------------- ----------- -------------
U-238 Not Detected -------- 2.14E+04 
TH-234 Not Detected -------- 4.69E+03 
U-234 Not Detected -------- 1.18E+05 
RA-226 Not Detected -- -- --- - 5.84E+03 
PB-214 Not Detected ------- - 6.94E+02 
BI-214 Not Detected -------- 6.34E+02 
PB-210 Not Detected - - - ---- - 4.21E+03 

TH-232 Not Detected -------- 2.02E+03 
RA-228 Not Detected - - -- --- - 2.81E+03 
AC-228 Not Detected -------- 1. 75E+03 
TH-228 Not Detected - --- - - - - 3.68E+04 
RA-224 Not Detected -------- 3.10E+04 
PB-212 Not Detected - --- - - - .. 2.87E+03 
BI-212 Not Detected -------- 2.5BE+04 
TL-208 Not Detected - -- --- -- 5.47E+Q3 

U-235 Not Detected -------- 1. 87E+03 --=-==-
TH-231 Not Detected -------- 3.79E+03 
PA-231 Not Detected -------- 9.31E+03 
AC-227 Not Detected -------- 1. 62E+04 
TH-227 Not Detected - - - - - - - - 2.24E+03 
RA-223 Not Detected - - - - - ... -- 1.00E+26 
RN-219 Not Detected -------- 2.89E+03 
PB-211 Not Detected - - - .. .. --- 8.41E+03 
TL-207 Not Detected .. - - .. -- - - 2 .18E·+05 

AM- 241 9.45E+04 1. 68E+04 5.58E+03 
PU-239 Not Detected - ... -- - .. - - 2.19E+06 
NP-237 Not Detected -------- 2.70E+03 
PA-233 Not Detected -------- 6.06E+02 
TH-229 Not Detected ----·--- 2.05E+03 



[Summary Report] - Sample ID: 50054703 •• Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ................................. -------------
AG-110m Not Detected -------- 1.82E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.46E+02 
BA-140 Not Detected -------- 1. OOE+26 
CD-109 3. 31E+05 1.20E+05 1.66E+05 
CD-115 Not Detected -------- 1.00E+26 . 
CE-139 Not Detected -------- 1.38E+06 
CE-141 Not Detected -------- 3.46E+18 
CE-144 Not Detected -------.- 1.26E+05 
C0-56 Not Detected -------- 2.04E+09 
C0-57 1.28E+04 9.45E+03 1.47E+04 
C0-58 Not Detected -------- 7.34E+09 
C0-60 7.45E+04 9.71E+03 5.99E+02 
CR-51 Not Detected -------- 1.10E+22 
CS-134 Not Detected ---- ---- l.48E+03 
CS-137 6.77E+04 8.75E+03 4.79E+02 
CU-64 Not Detected -------- 1. OOE+26 
EU-15.2 Not Detected - ------ .. 3.42E+03 
EU-154 Not Detected - ------ - 2.23E+03 
EU-155 Not Detected -------- 2.14E+03 
FE-59 Not Detected -------- 3.83E+14 
GD-153 Not Detected ------·- 1.09E+05 
HG-.203 Not Detected -------- 3.40E+13 
I-131 Not Detected -------- 1. OOE+26 
IN-115m Not Detected -------- 1. 00E+26 • IR-19.2 Not Detected -------- 2.91E+09 
K-40 Not Detected -------- 1. ?J,.JF.+03 
LA-140 Not Detected ..................... 1.n~~ID+26 
MN-54 Not Detected -------- 1.' . .tE'+04 
MN-56 Not Detected -------- l. OOE+26 
M0-99 Not Detected -------- l. OOE+26 
NA-.22 Not Detected - ----- - - 8.03E+0.2 
NA-.24 Not Detected -------- l. 00E+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- 1. OOE+26 
BE-7 Not Detected -- ... .. - - -- 1.69E+13 
RU-103 Not Detected --- - ... - ... ... 5.10E+15 
RU-106 Not Detected -------- 7.69E+04 
SB-122 Not Detected ....................... 1. OOE+2-6 c== 
SB-124 Not "n"etected ...................... 1.18E+11 
SB-1.25 Not Detected -------- 3.38E+03 
SC-46 Not Detected - ... - - - - - - 6.90E+08 
SR- 85 Not Detected ..................... 3.28E+10 
TA-182 Not Detected -------- 4 . .21E+07 
TA-183 Not Detected -------- 1. 00E+26 
TE-13.2 Not Detected ----- ... - - 1.00E+26 
TL-.201 Not Detected -------- 1. OOE+26 
XE-133 Not Detected .... - -- ...... - 1. OOE+26 
Y-88 Not Detected .................... ·1.46E+07 
ZN-65 Not Detected ----·--- 1.27E+05 
ZR-95 Not Detected -------- 7.44E+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 

7-16-95 12:57:34 PM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50054703 

1.00 Each 
11-01-90 12:00:00 PM 

7-16-95 12:39:17 PM 
600 seconds 
606 seconds 

Parameter Mean 18 Error New Value < LU : SD : UD : BS 

AM-241 Activity 9.720E-02 3.751E-03 9.448E-02 < 

CS-137 Activity 6.958E-02 2.413E-03 6.771E-02 < ' 

• C0-60 Activity 7.679E-02 2.547E-03 7.445E-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: r ~~~/ff" 

- ·~ 

• 



• 

• 

t_[0)\~ 

SMO ANAL'YTICAL DATA ROUTING FORM 

Project Name: r) A ':k P heM k Case Number: Q~rile Y;oo 

SNL Task Leader:\(')~ Jler 
SMO Project Coordinator: ?, ;i.::,St;o :j= 
ARCOC Lab 

Q ?:Qlotf 'l1ts= 
(J :flk\ \~ 

n-:J.,Cif~ ~\ 

Date Results Received: 

Preliminary: ______ _ Final: 

Org!Mail Stop: '] Y6 <r / t?':tT""' // L/-2" 

Lab!D 

SMS4s

S'OCJSL,/ 

Corrections Requested From Laboratory: ______ Requestor:. ____ _ 

Date Corrections Received: 

Date Assigned to 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transmittal: 

Transmitted By: 

Comments: · 

--------

Reviewer: --------

Signature: _______ ~ 

Person 
Notified: ____ .,_......----

Transmitted 

To: _ __,:'Q~·~o+\ lJ~rr=--
Filed In . \Jirr\ 
Record Center:_---'~""t-'::;._--+--

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



• ANALYSIS REQUEST AND C OF CUSTODY PAGE _1_ OF __ L_ • 

,,.f:Or.(!l .•• , s-o o s-.t I ARtcoc-LjlJ 873 ___ ___ I 
Pt. No./M~iiSiop: T~fi't./13'1~- ..... . 
oclfTask Manager: D-M;tfe( /H Fttctc 

b~~~,s~~~r"·s,i.'ii~i.~~:7.E - i., _ . . . , . 
.. •· Carrier/Waybill Nd} "'·-~ ·: '.·W '~ ~. · ·->: 

Conlracl No.: Al/d-____ ( Parameter & Method Requested I 
Case No.:36U.. '{Q<I I I I I I I I I I I 

Projecl Name: l"-'\-1 Sa;l S~Npli'!1(jji;(Stl 
cord Cenlcr Coda AD~ 1301. ell. 5itt 1.2.6 

logbook Ref No: 0133 . ~ _ - --

AO Reference No.: Cf00.8'f 
ocation · loch Area·_J:..L£AL-c:..!...J _____ _ 

rildi'!ll_ 82J 

1mple No. - Fraction 

. 
Room o.ll''"~ 

ER Sample 10 or 
Sample location Detail 

SMOAut~ 
Bill to:~ 

lab Coni~~;: A lwli f __ : /1~ .. 
lab Oeslination: _ =f'f Is- . -- -- ... -- -

SMO Conlact/Phone: ()."I'M!' ·_lfc'-<l"f~l-~ -- -.. _. S.llllli" S..oices Oeparlmonl • 
P.O. Box 5800 MS 0154 "-
Aibuop!IIJre. NM 871850154 Q>

1 

Ji 
Send Reporl to SMO _ ~t.f.O(:<l~ _,tl_c_L_(11]~11n ___ _ 

,., 0 
0> IL z c c: 

! 'i: ·-
c: -6 ;, ·a, i Datemme 
dl Q Collected 

Reference LOV (available at SM 

Container 
..!! 
c. 

Sam~le I Type L, 1 J Pre~er- E X, 
Matrrx lv 0 um'1 valive ,a~ 

.... 
£ 
5: 

..gl 
Lab 

Sample: 
10 

~ Z: 'f Cf Is-- o s TJZ26-6-P-oJ~-c:io-.s 13/ 2zc. tmlfr -<f:.JO .s P. .s-oo~ A.i"'e 1.- SA x 
~ 2 ~ q 6 - o 5 TI2'Lb-l7P-orC-Oio-~ rl'll" -IO:S'j -~ X 1--1-+-1 • 1 
~ z if ct 'l - o $"1flzZ.Ir-6-P-or<t-OJ'I--s ll't'' .v ,v -11-Jb 11 ,II ---:j..-- ,/ .,v ' )( l1 
•1-.lolnl- A'r+,.?{_,..,_.,.,f\ ... ...t..I'-VIli.A.S" 1-,. -

J -, jO jV -.,-J v., ',.. rTl ., t-----j---~ _Prl;: 
- .I -. 

- t ; 

nMA 0 Yes C!SJ No Ref. No. 

rmple ~~~~~~~==~~~~~~~~==£~~~~~~~~ I 
am 
embers 

_ _ _ _ .?~~:1$~~-----~~~~--ttM~~~ 16-}.~ _ ~--R~~n~uis~~bv _ _ _________ Or~._ ~~~e-
- __ '_ · ~~~· __ -r.;rg_ .. ,_~~~':_~'27.1_"12ma_{~1o~:.~~~~ived_~,Y ________________ --~·~--- _ _?•!a_ .... 

-~-~-~~~:J5'lL Dat~~~~.J~J'tl~me .l0~9. ~:~~inqui~le~~~---·------------- ---~rg. Date 

~~~-=~:~:~it::i~5S 11~ ~::s:~"---__:=~-=-=:-=---:ii-:·:~------•--E-
liTE- To Accompany Samples, 

. laboratory. Copy 
BLUE- To Accompany Samples, YELLOW- SMO Suspense Copy 

Return to SMO , 
PINK- Field Copy 

~ 

I I ... 
'I 

" "•'llf• J '• ·,, I fl • ·. ', 

A In• !I rnwl . · 
Conditions· on 
Rec'elpt•lqr" ,_, • 

• : : • : ~ ; ,' 't ~~ ' ' I 

! I I \ . f j '~ • .• .. 

j ··•: ! .. ': i~· ': 
I ···~·.f··.•Pl'Ut 

,, •; •.:- .: , ... :! ' i 
1 • ore •· •11 t· f •·. • 1 

Time 

Time 

Time 

Time 

Time 

Time 



'·t . ,. ANAlYSIS REQUEST AND CHAIN OF CUSTODY PAGE . I OF_\_ 
'/'. i : '. 

~F 2001-l'.Or. m-9·11 s-o o.· {t!;.l' v .~ AR/COC-1__ __ 0_387_3 --·--·· 
.L7C:':-'---I Parameter & Method Requested I 

·;,;;=7"r-'+'--tt- I I I I I I I I I I I 
,, ~~-. ·D~Ie Sam~les'shi~jiad\~ :J _ ~1-~- · :.r ·.!) 1: :;J ·, : • Dept. No ./Mail Stop: "iSS Z(l Jl '( 1 _ . . ... 

Projcctflask Manager: 0 1(,1/t.>('/d Pf(/{. 
Project Name: 1~-1 :..,;1 ·· .. '·"p/o~l1(1lf,., ..• , 

Record Cenlor Code:Ah'• 1~01 1_,, ':oot f> 226 

logbook Rei No: () 13) 

SMO Rclcrenco No.: ( f Oo:')q 

location 
Tech Area :."_.1-~.A,__· '--'------

Carrier/Waybill No.:'· :· 

Lab Contact: .A M1 f 11. . 
lab Destination• l 'f I<; 

SMO Contact/Phone; {l ".114';: ·t1('f;i_.v1~•\ ·;-
Send Report to SMO .P!.L.of'!(j;({clt~~f1i:\. 

Bill to: Sanda NatiDilill Labor• ies 
Suppli!r S..vim Oeparlment 
P.O. 801 5800 MS 0154 \.. 
AI ...... OJoe. NM 871850154 Q. 

.. ci 
Reference LOV (available at SMOI ,;;4 '. 

.. Cl IL 
c: z 

Building Sll 

Sample No. - Fraction 

Room o.JI\ J I 

ER Sample 10 or 
Sample Location Detail 

. : ·;: s 
.5 iS iii 
Cl Q. 

~ ~ u: 
w ~ l l i ._ i l i i l l s~~le 

IIO 2 2. Cf ~ .s - 0 s TIZZ6-61'-or:J-~O-S w' 226, .. , •• " '- I - I~ ..__. )( -
~~~-1-1 

I' 

1D 2. 2 '1 q 6 - 0 S Tl2l6- &P-oi<;-Ofo-'> 11''3 •· Tj 
)( 
-
~ 

'Otzz qq l -:::-'() ~ T I2Z.fr-6-fl-OI't-01'1-S w~ ,, irl ..y -13:;~. -.v ~-.v~- .jl -~· ..v 1-¥ I' " [SI 

[, '7 ., !.ala In r. r It ,-.t; .l ,·,.n1f\. " < • _ l.t//l r---1-· --i---1~1-o\o . 
' 

1 I~ ~ . -,--lf--1-1-t I I 1-----t-t---1 

~1-+--+-+-1-H 1--1 1---1 I I I l-1-1 1-1--1 I · I 
I 

1 

I I I I I I 1--t--1 I I I I I l-1--l-l--l-1-1---l-l I . I 

RMMA 0 Yes l2i No Ref. No. · · · · · Sil~ple 'Tra~Jilng··•· .: ·' ·
1 
.. • ··.;, j~ •

1 
· · 1 Speclallnstructions/QC Requirements 

. n·oate· Ei'llei'eiflmm/dd/V.y ., '•· . r '· ~tr · · · · 
Sample Disposal Iii Return to Client 0 Disposal by lab Entered,by:·" .. ,, i· · 'h•tlb:·' .,! ·.•:.\ '·" · 

Turnaround Time~ Normal· 0 Rush' Required Report Date' · .1 qi::: iril~::·:!. · '_-:' · ·· 

Sam Je I Name I <::inn~tmA ltnit I Company/Organization I 

Tea! .r-tot't&.l>t.- -;.1-,'l;., . ifAJJ.JJ11,J ur ' '1\1-'\ I:l '"'•' .. A"f ~~l- I l 
Members· ' . .li. .. · I ~.,,j,, ~ i ',. · ...,, ,X~i}-...JA' '(· '0:'Jr-'./.~.J'1r;<Ji.--

WHITE·- To; Accompany Samples, 
• · 

1
' Faborato.y 

Oat~ 1.tt1/f'\ Time 16:3 11 4. Relinquished by 

Date 1 f? 75Time {C,. '; 4. Receive~ by 

D~te -;( ("b /'U"fime 1 0 :;-u 5 .. Roli~quished by 

Dato 7 /t f [!)limo / () )V 5. Received hy 

Dato),;?:o/;;(Timo /2 lf" ~· Re~n~uished by 

Oate~,X(.c""ime ).27-!!i_ 5. Received by 

BLUE- To Accompany Samples, 
· Return to SMO 

YELLOW· SMO Suje Copy 

Org. 

Org. 

Org. 

Org. 

Or g. 

Or g. 

PINK- Field Copy 

Date 

Dale 

Date 

Dale 

Oato 
···--·· 

Date 

Abnormal . 
Condition's on 
Receipt 

:. 

Tirne 

Time 

Time 

limn 

Time 

Time 

• 

.. 



Customer: ~tt II(I'H. !=led( 
Organization: ...!m=z._::::;LL_ __ _ 

Project Location: ...:.iA:....:....-!...1 ____ _ 

Phone: 1J'f5'-0IJ~"l 

Date Results Needed: '7(2.9 11'') 

Suspect Isotopes: . ---:-==--
-~~~ 

Other Information: 

0 l.7.'f'l S' -~ 
ot.1.ff,_ (>) 

on 'ftl 1--os-

nestles • 
Hazards/Special Instructions: 

~~SI't"~ 
~~ svs-or6~ 

Requested Analysis 

'-'U.IIIt"IU- '"'IUll)'.o:Jt.-:t 1\.\,;'-f\.Jt.;i, 

. Analysis Type: 
.·. 

Page 

~ammaSpec 
o H-3 
0 Alpha/Beta 
Dl\lpha Spec 
[]Total U 
0 Other 

Relinquishedb~ .. ...l Q.. Date 7{tabs- Time tO"iC Received by ~ Date 7/t.S~r, Time 
Relinqulshedbyq:;:J Date 7pu/frTime /J.l--J.-- Recelvedby :;;t:::i"? Date~ Time 

ro.s?J 
/12--~ 

Relinquished by Date Time Received by Date Time ___ _ 
Relinquished by Date Time Received by Date Time --~r-

. ~ . 



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

* 7·18·95 6:19:08 PM * 
************************************************************************* 

-: Analyzed by: ~ -;j)'IN' Reviewed by: ~ 7/( f(~· 1 - : 

****************I'~********J***********************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/D.McLAUGHLIN (7582/SMO) 
022995-05 
5005H01 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

652.000 
7-17-95 
7-18-95 

LAB02 

gram 
9:30:00 AM 
5:44:58 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

28 Error MDA 

---------- ------------- ----- .. ----- - - ----- -- - - - -
U-238 Not Detected -------- 5.96 
TH-234 Not Detected -------- 1.47 
U-234 Not Detected -------- 2.19E+01 
RA-226 1. 39 9.43E-01 1.44 
PB-214 7.12E-01 1.49E-01 ·1.29E-01 
EI-214 7.03E-01 1.38E·01 1.06E-01 
PB-210 Not Detected -------- 1. 49 

TH-232 6.28E-01 2.63E·01 3.49E-01 
RA-228 6.23E-01 2.62E-01 2.21E-01 
AC-228 Not Detected -------- 3.45E-01 
TH-228 8.09E-01 4.14E-01 7.93E-01 
RA-224 2.21 5.93E-01 7.54E-01 
PB-212 7.41E~01 1.66E-01 7.23E-02 
BI-212 Not Detected -------- 9.84E-01 
TL-208 5.88E-01 1. SSE- 01 2.37E-01 

U-235 Not ~tected --------- 4.38E-01 ·~ 
TH-231 Not Detected -------- 1. OS 
PA-231 Not Detected -.---- ..... - 1. 97 
AC-227 Not Detected -------- 3.02 
TH-227 Not Detected -------- 6.28E-01 
RA-223 Not Detected -------- 3.54E-01 
RN-219 Not Detected -------- 4.91E·01 
PB-211 Not Detected -------- 1. 09 
TL-207 Not Detected -------- 2.45E+01 

AM-241 Not Detected -------- 1. 02 
PU-239 Not Detected -·------ 5.03E+02 
NP-237 Not Detected .................... 6.86E-01 
PA-233 Not Detected ........................ 1.05E-01 
TH-229 Not Detected -------- 4.75E-01 



(Summary Report) - Sample ID: 50056101 

Nuclide Activity 2S Error MDA -·· (pCi/gram) 
.. --- --- - -- ------------- -- --------- ---- ---------

AG-110m Not Detected ---- - - -- 5.36E-02 
AR-41 Not Detected ---- - --- 1.75E+04 
BA-133 Not Detected - ------- 1.12E-Ol 
BA-140 Not Detected -- ---- ... - 2.04E-Ol 
CD-109 Not Detected -------- 2.33 
CD-115 Not Detected -... ------ 1.75E-Ol 
CE-139 Not Detected .. -- - ---- 5.22E-02 
CE-141 Not Detected -------- 9.88E-02 
CE-144 Not Detected --- ----- 4.20E-01 
C0-56 Not Detected -------- 6.81E-02 
C0-57 Not Detected -------- 5.49E-02 
C0-58 Not Detected -------- 5.92E-02 
C0-60 Not Detected -- ------ 7.22E-02 
CR-51 Not Detected -------- 4.19E-01 
CS-134 Not Detected - ---... --- 9 .43E-02 
CS-137 Not Detected -------- 6.30E-02 
CU-64 Not Detected -------- 7.66E+Ol 
EU-152 Not Detected ---- ---- 4.87E-Ol 
EU-154 Not Detected - ------- 3.24E-Ol 
EU-155 Not Detected - -----.. - 2.48E-Ol 
FE-59 Not Detected ------- - 1.30E-Ol 
GD-153 Not Detected - --- - --- 1. 94E-Ol 
HG-203 Not Detected ... --- ---- 5.30E-02 
I-131 Not Detected ... - - ----- 5.48E-02 
IN-115m Not Detected - -- -- - -- 1.76E+01 • IR-192 Not Detected - - - --- -- 4.91E-02 
K-40 1.73E+01 2.61 7.00E-Ol 
LA-140 Not Detected -------- 1.10E-01 
MN-54 Not Detected -------- 6.52E-02 
MN-56 Not Detected ... - - - - .. - - 4.22E+02 
M0-99 Not Detected -------- 7.11E-Ol 
NA-22 Not Detected - - - - - - -- 7.66E-02 
NA-24 Not Detected - -- - - - .. - 2.80E-Ol 
NB-95 Not Detected ---- - --- 3.68E-Ol 
ND-14 7 Not Detected - - - - - -- - 3.49E-Ol 
NI-57 Not Detected ....................... l. SOE- 01 
BE-7 Not Detected -------- 4.08E-Ol 
RU-103 Not Detected - ----- - - 4.85E-02 
RU-106 Not Detected ... - - - - - - .. 5.49E-Ol 
SB-122 Not Detected - - - - - - - - 9.l3E-02 
SB-124 Not .&etected ----~- 5.89E-02 ~ 
SB-125 Not Detected -------- l.53E-01 
SC-46 Not Detected - - - - - - ... - 9.32E-02 
S·R-85 Not Detected - - ... - - - ... - 6.83E-02 
TA-182 Not Detected - .. - - ... -- ... 2.78E-Ol 
TA-183 Not Detected - .. ... - - - - .. l. 06. 
TE-132 Not Detected - - - -- - .. - 6.37E-02 
TL-201 Not Detected - - - .. - - - - 3.81E-Ol 
XE-133 Not Detected -------- 3.44E"Ol 
Y-88 Not Detected -- - - - - - - S.OSE-02 
ZN-65 Not Detected 

_______ .,. 

l.83E-01 
ZR-95 Not Detected - - - - - - - - 1.07E-01 

• 



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

• 
*: Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
7-18-95 6:58:00 PM ·* 

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

: Analyzed by: ~/ 7 /; t I 'i')-- Reviewed by: ~ 7 /o/ u"' : ................................................ ~ ... ~~ ............................................................................................. pr ... 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/D.McLAUGHLIN (7582/SMO) 
022996-05 
50056102 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

779.000 
7-17-95 
7-18-95 

LAB02 

gram 
10:55:00 AM 
6:24:40 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - -- - - - --- .. - - -- --- -... --- -- - - .. .. -- -- - - --- - --- - -
U-238 Not Detected -------- 5.90 
TH-234 Not Detected -------- 1. 32 
U-234 Not Detected -------- 2.10E+01 
RA-226 1.27 7.31E-01 1. 09 
PB-214 8.03E-01 1.55E-01 1.20E-01 
BI-214 7.01E-01 1.37E-01 1.13E-01 
PB-210 Not Detected -------- . 1.53 

TH-232 6.28E-01 2.42E-01 3.14E-01 
RA-228 6.73E-01 2.47E-01 3.03E-01 
AC-228 Not Detected - - - - - --- 3.40E-01 
TH-228 9.15E-01 4.04E-01 7.52E-01 
RA-224 1. 89 5.10E-01 7.51E-01 
PB-212 8.61E-01 1.79E-01 6.44E-02 
BI-212 1. 01 4.59E-01 6.14E-01 
TL-208 7.19E-01 1.63E-01 l.SOE-01 

U-235 Not ~tected 
_____ ...... _ 

4.24E-01 ~ 
TH-231 Not Detected -------- 1. 03 
PA-231 Not Detected - - - - - - - .. 1. 87 
AC-227 Not Detected ... - ----- ... - 2.95 
TH-227 Not Detected - - - - - - .. - 6.28E-01 
RA-223 Not Detected - - - .... -- ... - 3.53E-01 
RN-219 Not Detected - - - - - - - ... 4.75E-01 
PB-211 Not Detected -------- 1. OS 
TL-207 Not Detected - - - - - - - - 2.46E+01 

AM-241 Not Detected -------- '9.17E-01 
PU-239 · Not Detected -------- 4.92E+02 
NP-237 Not Detected ...................... 6.23E-01 
PA-233 Not Detected -------- 9.70E-02 
TH-229 Not Detected -------- 4.72E-01 



[Summary Report] - Sample ID: 50056102 •• Nuclide Activity 2S Error MDA 
. . 

(pCi/graml 
---------- .. --- ------ -- - -- - --... ---- - ------ - ------

AG-llOm Not Detected -------- 5.26E-02 
AR-41 Not Detected -------- 1.12E+04 
BA-133 Not Detected -------- l.OSE-01 
BA-140 Not Detected -------- ·1. 96E-01 
CD-109 Not Detected -------- 2.11 
CD-115 Not Detected - -- ----- 1.68E-01 
CE-139 Not Detected -------- 5.22E-02 
CE-141 Not Detected -------- 9.87E-02 
CE-144 Not Detected -------- 4.16E-Ol 
C0-56 Not Detected --·----- 6.30E-02 
C0-57 Not Detected -------- 5.35E-02 
C0-58 Not Detected -------- 5.79E-02 
C0-60 Not Detected -------- 6.37E-02 
CR-51 Not Detected -------- 3.83E-Ol 
CS-134 Not Detected -------- 8.66E-02 
CS-137 Not Detected -------- 5.90E-02 
CU-64 Not Detected -------- 7.27E+01 
EU-152 Not Detected -------- 4.68E-01 
EU-154 Not Detected -------- 3.11E-01 
EU-155 Not Detected -------- 2.37E-01 
FE-59 Not Detected -------- 1.19E-01 
GD-153 Not Detected -------- 1.86E-01 
HG-203 Not Detected -------- 5.13E-02 
I-131 Not Detected -------- 5.32E-02 
IN-115m Not Detected --- - - - - - 1.51E+01 • IR-192 Not Detected -------- 4.48E-02 
K-40 1.81E+Ol 2.65 5.27E-Ol 
LA-140 Not Detected - - - ---- ... 9.30E-02 
MN-54 Not Detected -- - - ... - - - 6.34E-02 
MN-56 Not Detected -------- 3 .19E+02 
M0-99 Not Detected -------- 6.09E-Ol-
NA-22 Not Detected -------- 7.01E-02 
NA-24 Not Detected - - -- - - ... - 2.50E-01 
NB-95 Not Detected -------- 3.66E-01 
ND-147 Not Detected -------- 3.67E-01 
NI-57 Not Detected ..................... 1. 49E-01 
BE-7 Not Detected -------- 4 .llE-01 
RU-103 Not Detected ........................ 4.82E-02 
RU-106 Not Detected - - - - - - -- 4.89E-01 
SB-122 Not Detected --·----- 9. 81E- D-2 
SB-124 Not~tected ...... ---- 4.97E-02 ·-== 
SB-125 Not Detected ...................... 1.36E-01 
SC-46 Not Detected ....................... 9.19E-02 
SR-85 Not Detected -------- 6.44E·02 
TA-182 Not Detected -- - - - - - - 2.70E-01 
TA-183 Not Detected -------- 9.49E-01 
TE-132 Not Detected -------- 6.17E-02 
TL-201 Not Detected ........................ 3.85E-01 
XE-133 Not Detected -------- 3.56E~Ol 
Y-88 Not Detected -------- 5.06E-02 
ZN-65 Not Detected 

... _. _____ 
1.72E-01 

ZR-95 Not Detected -------- 1.12E-Ol 

• 



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

-

*: Sandia National Laboratories * 
Radiation Protection Sample Diagnostics Program (881 Laboratory] * 

7-18-95 7:37:45 PM -* 
************************************************************************* 

: Analyzed by:~ 7)7/ >" 1...- Reviewed by:~- 7 ~ ;/tJ...- : 
*****************Jf*********************************~~**'~************* 
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) 
022997-05 
50056103 

MARINELLI SOIL SAMPLE 
Solid 
2SMAR 

542.000 
7-17-95 
7-18-95 

LAB02 

gram 
1:30:00 PM 
7:04:05 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

~ - - - ... - - - - - - - ------- ---- - - --------- --------... - - --
U-238 Not Detected -------- -6.85 
TH-234 Not Detected ----- - - .. 1.48 
U-234 Not Detected ..................... 2.63E+01 
RA-226 l. 82 l. 00 1.48 
PB-214 7.09E-01 1. 52E- 01 l.27E-Ol 
BI-2i4 6.30E-01 1. 33E- 01 l.05E-01 
PB-210 Not Detected -------- l. 70 

TH-232 5.00E-01 2.60E-01 3.65E-01 
RA-228 9.15E-01 3.46E-01 4.29E-01 
AC-228 Not Detected -------- 4.13E-01 
TH-228 8.09E-01 4.27E-01 8.55E-01 
RA-224 Not Detected -------- 8.89E-01 
PB-212 8.20E-01 1.75E-01 8.30E-02 
BI-2i2 8.14E-01 5.21E-01 7.54E-01 
TL-208 6.97E-01 1. 70E- 01 1.51E-01 

U-235 Not :&etected -----~- 4.83E-01 ·~ 

TH-231 Not Detected -------- 1.14 
PA-231 Not Detected -------- 2.03 
AC-227 Not Detected - - - ... - - - - 3.48 
TH-227 Not Detected - .. -- - -- ... 7.31E-01 
RA-223 Not Detected - - - - ... ... ... .. 3.83E-01 
RN-219 Not Detected - - - ... - - - - 5.53E-01 

. PB- 211 Not Detected -------- l. 24 
TL-207 Not Detected -------- 2.69E+01 

AM-241 Not Detected .. ... - - - - - - 1.16 
PU·239 Not Detected - .. - .. - - - ... 5.89E+02 
NP-237 Not Detected .. - -- ... ... - .. 7.14E-01 
PA-233 Not Detected -------- l.12E•01 
TH-229 Not Detected - - - - - - - - S.llE-01 



[Summary Report] - Sample ID: 50056103 ··; Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- -- - -- --- --- --------- .. - --
AG-110m Not Detected - - - - ---- 5.92E-02 
AR-41 Not Detected -------- 6.37E+03 
BA-133 Not Detected ----- - -- l.25E-01 
BA-140 Not Detected -------- 2.37E-01 
CD-109 Not Detected -------- 2.40 
CD-115 Not Detected -------- l.87E-01 
CE-139 Not Detected -------- 6.02E-02 
CE-141 Not Detected -- - ---- - l. OBE- 01 
CE-144 Not Detected -------- 4.81E-01 
C0-56 Not Detected -------- 7.36E-02 
C0-57 Not Detected -------- 5.79E-02 
C0-58 Not Detected -------- 6.39E-02 
C0-60 Not Detected -------- 7.65E-02 
CR-51 Not Detected -- - --- -- 4.63E-01 
CS-134 Not Detected -------- l.02E-01 
cs -13 7 Not Detected -------- 6.65E-02 
CU-64 Not Detected .. ---- - -- 6.74E+01 
EU-152 Not Detected -------- 5.43E-01 
EU-154 Not Detected ----- --- 3.74E-01 
EU-155 Not Detected --- ----- 2.76E-01 
FE-59 Not Detected -------- l.51E-01 
GD-153 Not Detected .. - ... ... ---- 2.00E-01 
HG-203 Not Detected .. -- .. -- -- 6.23E-02 
I-131 Not Detected -------- 6.05E-02 
IN-115m Not Detected - - - --- -- l.2BE+01 
IR-192 Not Detected - - - - ---- 5.32E-02 
K-40 l.56E+01 2.42 5.17E-01 
LA-140 Not Detected - .. -... - ... -- 1.56E-01 
MN-54 Not Detected - - - .. - - .. - 7.99E-02 
MN-56 Not Detected - - - - - --- 2.22E+02 
M0-99 Not Detected -------- 7.04E-01 
NA-22 Not Detected - ... .. - - - .. - 8.78E·02 
NA-24 Not Detected -------- 2.50E-01 
NB-95 Not Detected -- - - -- - - 4.12E-01 
ND-147 Not Detected -- - -- - - .. 4 .llE- 01 
NI-57 Not Detected - ... - - -- -- 1.71E-01 
BE-7 Not Detected .. .. -- - -- - 4.72E-01 
RU-103 Not Detected - ... - - - - - .. 5.64E-02 
RU-106 Not Detected - - - -- ... - - 6.10E·01 
SB-122 Not Detected - - - - - - - ... l.09E-Or 
SB-124 Not Betected -----~- 6.14E-02 ~ 
SB-125 Not Detected .. -- .. - ... -- 1. 66E- 01 
SC-46 Not Detected -------- 1.01E-01 
SR-85 Not Detected -- - - - ... - - 7.37E·02 
TA-182 Not Detected -------· 2.92E-01 
TA-183 Not Detected .. - - - ... - .. .. 1.19 
TE-132 Not Detected ---·---- 6.74E-02 
TL-201 Not Detected -------- 4.29E-Ol 
XE-133 Not Detected - - -- - ... ... - 3.76E-01 
Y-88 Not Detected -------- 6.70E-02 
ZN- 65 Not Detected ---·-·-- "1.97E-01 
ZR-95 Not Detected - - - - - ... ... - l.l5E·Ol 



• 

• 

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

Radiation Protection Sample Diagnostics Program [881 Laboratory) 
7-19-95 8:17:31 AM 

* 
* .. 

************************************************************************* 
* * .* Analyzed by:~ ..... "7 ~ 1! f r Reviewed by: ~ 7/; ;/ (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.McLAUGHLIN (7582/SMO) 
LAB CONTROL SAMPLE ANALYSIS #CG134 
50056104 

MIXED GAMMA_STANDARD 
Liquid 
WMAR. 

1.000 
11-01-90 

7-19-95 
LAB02 

Each 
12:00:00 PM 

8:05:19 AM 

600 seconds 
606 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- --- -- - --- -- - ... - ... -- -... -- - -- -- -----... - ----
U-238 Not Detected ... ..................... 2.16E+04 
TH-234 Not Detected -------- 4.63E+03 
U-234 Not Detected ·------- 1.21E+05 
RA-226 Not Detected -------- 5.80E+03 
PB-214 Not Detected -------- 7.00E+02 
BI-214 Not Detected -------- 6.39E+02 
PB-210 Not Detected -------- 4.60E+03 

TH-232 Not Detected ........................ 2.02E+03 
RA-228 Not Detected -------- 2.82E+03 
AC-228 Not Detected -------- 1.78E+03 
TH-228 Not Detected ....................... 3.68E+04 
RA-224 Not Detected -------- 3.20E+04 
PB-212 Not Detected -------- 2.92E+03 
BI-212 Not Detected ..................... 2.58E+04 
TL-208 Not Detected -------- 5.39E+03 

U-235 Not ~tected --- ... -~- 1.88E+03 ~ 
TH-231 Not Detected -------- 3.88E+03 
PA-231 Not Detected -------- 9.29E+03 
AC-227 Not Detected -------- 1.61E+04 
TH-227 Not Detected -------- 2.32E+03 
RA-223 Not Detected ...................... 1. OOE+26 
RN-219 Not Detected ... - ... - - - - ... 2,90E+03 
PB-211 Not Detected -------- 8.60E+03 
TL-207 Not Detected -------· 2.20E+05 

AM-241 9.29E+04 1.68E+04 7.12E+03 
PU-239 Not Detected -------- 2.15E+06 
NP-237 Not Detected -------- 2.70E+03 
PA-233 Not Detected ...................... 6 .13E+02 
TH-229 Not Detected -------- 2.04E+03 



[Summary Report] - Sample ID: 50056104 

Nuclide Activity 
(pCi/Each) 

2S Error MDA --
---------- ------------- - - - -- ... ----- ---.---- ... - ... ---

AG-110m Not Detected -------- 1. 83E+05 
AR-41 Not Detected -------- 1. 00E+26 
BA-133 Not Detected -------- 5.49E+02 
BA-140 Not Detected -------- 1. OOE+26 
CD-109 3.34E+05 1.07E+05 1.41E+05 
CD-115 Not Detected -------- 1. OOE+26 
CE-139 Not Detected -------- 1.41E+06 
CE-141 Not Detected -------- 3.68E+18 
CE-144 Not Detected -------- 1.26E+05 
C0-56 Not Detected ·------- 2 .llE+09 
C0-57 1.35E+04 8.61E+03 1.30E+04 
C0-58 Not Detected -------- 7.56E+09 
C0-60 7.53E+04 9.80E+03 5.73E+02 
CR-51 Not Detected -------- 1.18E+22 
CS-134 Not Detected - - - - ---- 1.52E+03 
CS-137 6.75E+04 8.72E+03 5.06E+02 
CU-64 Not Detected -------- 1. 00E+26 
EU-152 Not Detected -------- 3.55E+03 
EU-154 Not Detected -------- 2.28E+03 
EU-155 Not Detected -------- 2.14E+03 
FE-59 Not Detected -------· 3.88E+14 
GD-153 Not Detected -------- 1. 09E+05 
HG-203 Not Detected -------- 3.54E+13 
I-131 Not Detected ..................... 1.00E+26 
IN-115m Not Detected ·------- 1.00E+26 

41' IR-192 Not Detected -------- 2.98E+09 
K-40 Not Detected .. - - - - - .. ... 1.81E-;-03 
LA-140 Not Detected -------· 1.00E+26 
MN-54 Not Detected -·------ 1. 79E+04 
MN-56 Not Detected -------- 1.00E+26 
M0-99 Not Detected - -- - - - - - 1.00E+26 
NA-22 Not Detected -------- 7.82E+02 
NA-24 Not Detected -------- l.OOE+26 
NB-95 Not Detected -------- 1.00E+26 
r-.""D-14 7 Not Detected -------· l.OOE+26 
NI-57 Not Detected -------· 1.00E+26 
BE-7 Not Detected - - - - -- -- 1.75E+13 
RU-103 Not Detected -------- 5.37E+l5 
RU-106 Not Detected -------· 7.97E+04 
SB-122 Not Detected -- ... - - - - - 1.00E+2"6 
SB-124 Not ~tected -- - --~ .. 1. 25E+ll ·-c:-=:-

SB-125 Not Detected - - - - .. - - - 3.31E+03 
SC-46 Not Detected -------- 6.95E+08 
SR-85 Not Detected ...................... 3.43E+l0 
TA-182 Not Detected -------- 4.23E+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 -------- 1.00E+26 
Y-88 Not Detected -------- 1.30E+07 
ZN-65 Not Detected -·------ 1.28E+OS 
ZR-95 Not Detected 

....... _____ 7.83E+l0 

• 



• 

• 

************************************************************************** 
* 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 8:20:23 AM 
C:\GENIEPC\CAMFILES\LCS2.QAF 
FCD 
50056104 

1.00 
11-01-90 

7-19-95 

Each 
12:00:00 

8:05:19 
600 seconds 
606 seconds 

PM 
AM 

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

AM-241 Activity 9.698E-02 3.832E-03 

CS-137 Activity 6.953E-02 2.392E-03 

C0-60 Activity 7. 671E- 02 2.550E-03 

·Flags Key: LU = Boundary Test 
SD = Sample Driven N-Sigma 
UD = User Driven N-sisma 
BS = Measurement Bias Test 

Reviewed by: 

Test 
Test 

9.286E-02 < 
An~;:. /}A/ .. JI'tl / 
C,J: /' .. : 

6.752E-02 < 

7.487E-02 < 

(Ab Above 3e = Below 
(In = Investigate, Ac = Action 
(In = Investigate, Ac = Action 
(In = Investigate, Ac = Action 



***~***~**************************************************************** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
* 881 Laboratory .• 
* 7-19-95 11:25:29 PM _ 
************************************************************************* -

·* * 
* * 
: Analyzed by: Ss::u %4o /.:;; 5 Reviewed by: -e / /u /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 

Analyst 
Standard Geometry? 
Nuclide Library 
Background File 

Geniepc Version 2.1 

D.MILLER/D.McLAUGHLIN (7582/SMO) ~ 
022998-05 --
50056501 --

SAMPLE -MARINELLI SOIL 
Solid ~ 
1SMAR 

gram ----
8:35:00 AM~ 

713.000 
7-18-95 
7-19-95 

LAB01 
10:54:55 PM 

1800 seconds 
1801 seconds 

FCD ~ 
YES 
C:\GENIEPC\CAMFILES\RPSD.NLB 
C:\GENIEPC\CAMFILES\BKGND1.CNF 

Errors quoted at 2.000 sigma 

Peak Search Sensitivity 
Gaussian Sensitivity 
Peak Fit Iterations Limit 
Variable Tolerance (FWHM) 
Peak Search Range (channels) 
MDA Confidence Level 

2.75 
10.00 
10 ;-00 
1.00 

NID Confidence Index Threshold 

1- 8192 
5.00% 
0.30 

Energy_ Calibration Date : 6-02-95 10:46:59 AM 
Energy (KeV) = 
FWHM (KeV) = 

-0.110 + 0.36610*CH + O.OOOOOOOO*CH ... 2 
1.055 + 0.03179*SQRT(E) 

_Low Energy Tail = 1.617 + -0.00018*E - - ·~ 

Efficiency Calibration Date: 7-03-95 4:12:46 PM 
Log(Eff) = ( -1.433E-04*E) 

( -4.496E+04/E ... 2) 
( O.OOOE+OO/E ... S) 
( O.OOOE+00/E ... 9) 

+ ( -1.849E+00) + ( 2.940E+02/E) + 
+ ( 2.910E+06/E ... 3) + ( -7.23E+07/E ... 4) + 
+ ( O.OOOE+OO/E ... 6) + ( O.OOE+00/E ... 7) + 

Comments: 

e: 



Peak Search Report I Sample ID: 50056501 Page 2 

• ************************************************************************* 
* Peak Search Report * 
**********************************************************************~** 

· M .. First peak in a multiplet region 
m = Other peak in a multiplet region 

Peak Energy Peak FWHM Continuum Net Peak Net Area 
No. {KeV} centroid {KeV} Counts Area Error ------- -------- ----- ---------- ---------- ----------M 1 75.38 206.2 1.3 452 245 71 

2 77.69 212.5 . 1.3 467 400 J.48 
M 3 87.76 240.0 1.1 376 112 46 

4 90.3.8 247.2 1.1 345 74 37 
5 93.39 255.4 1.1 310 129 48 
6 186.32 509.3 1.4 325 142 66 

M 7 239.10 653.4 1.5 271 922 128 
8 242.20 661.9 1.5 235 193 44 

M 9 295.70 808.0 1.5 138 270 62 
10 300.66 821.6 1.5 152 32 24 
11 338.66 925.4 1.6 144 136 47 
12 352.27 962.5 1.6 155 481 62 
13 463.49 1266.3 1.9 82 53 33 
14 511.04 1396.2 2.2 141 153 54 
15 583.53 1594.2 1.8 62 264 41 
16 609.50 1665.2 2.0 81 353 50 
17 727.90 1988.6 1.3 32 76 26 
18 795.08 2172.1 1.0 44 35 25 - 19 860.03 2349.5 0.4 48 40 28 
20 911.24 2489.4 2.3 42 194 36 
21 934.23 2552.2 2.4 31 24 20 
22 968.94 2647.0 "2.0 60 75 31 
23 1120.21 /3060.2 2.4 46 65 28 
24 1460.58 3989.9 2.2 27 1003 67 
25 1729.35 4724.1 1.5 3 16 10 
26 1763 ._90 4818.5 1.4 5 82 20 
27 1847.17 5045.9 1.5 0 23 10 
28 2614.18 7141.0 1.4 4 84 20 



Shield Background Subtract Report I soos6so~ Page 2 

************************************************************************* 
* Background Subtraction Report ..• , 
*********************************************************************** j 

Energy tolerance: l. 000 FWHM 

M "' First peak in a multiplet region 
m = Other peak in a multiplet region 

Peak Energy Original Shield Background Subtracted Subtracted 
No. (keV) Area Background Error Area- Area Error 

------- ---------- ----------- ---------- ----------- ----------
M 1 75.38 245 0 0 245 71 
m 2 77.69 400 0 0 400 148 
M 3 87.76 1~2 0 0 112 46 
m 4 90.38 74 0 0 74 37 
m 5 93.39 ~29 0 0 129 48 

6 186.32 ~42 0 0 142 66 
M 7 239.10 922 0 0 922 ~28 
m 8 242.20 193 0 0 193 44 
M 9 295.70 270 4 2 266 62 
m 10 300.66 32 0 0 32 24 

11 338.66 136 0 0 136 47 
12 352.27 481 10 2 471 62 
13 463.49 53 0 0 53 33 
14 511.04 153 75 3 78 55 
15 583.53 264 0 0 264 41 
16 609.50 353 6 ~ 348 so 
17 727.90 76 0 0 76 

t 18 795.08 35 0 0 35 
19 860.03 40 0 0 40 
20 911.24 194 2 1 ~92 
21 934.23 24 0 0 24 20 
22 968.94 75 0 0 75 31 
23 1120.21 65 0 0 65 28 
24 1460.58 1003 ., 1 -· 996 67 
25 1729-35 16 0 0 16 10 
26 1763.90 82 2 1 81 20 
27 1847.17 23 o- 0 23 10 
28 2614.18 84 4 1 80 20 



Activit~~ Report I Sample :ro = 50056501 Page 2 

~*************************************************************************** 
* Nuclide Activity Report - _ * 

- *************************************************************************** 

-* = Primary line 
Energy tolerance: l. 000 FWHM 

Nuclide Id Energy Eff. Yield Activity Activity 
Name Confid. (keV) (Absolute) (%) (pCi/gram) Error 

------- ------- --------- ---------- ------- ---------- ----------
K-40 0.999 1460.75* 1.33E-02 10.67 1.48E+Oa. 2.22E+00 
TL-208 0.866 74.97 4.80E-02 1.23 8.75E+00 3.49E+00 

277.36 5.13E-02 2.27 
510.80 3.17E-02 1. DO 5.21E+00 3.93E+00 
583.19* 2.84E-02 30.40 6.46E-01 1. 39E-01 
860.56 2.05E-02 4.47 9.HE-01 6.61E-01 

2614.53 7.62E-03 35.17 6.30E-01 2.11E-01 
BI-212 0.591 727.18* 2.36E-02 6.65 1.02E+00 3.90E-01 

785.42 2.21E-02 1.11 
1078.62 1. 71E-02 0.54 
1620.56 1.21E-02 1.51 

PB-212 0.992 74.81 4.80E-02 10.50 1. 03E+00 3. 72E-01 
77.11 4.96E-02 17.60 9.66E-01 4.16E-01 
87.30 5.4SE-02 7.90 5.50E-01 2.54E-01 

238.63* 5.63E-02 43.60 7.93E-01 l. 71E- 01 
BI-214 0.655 609.31* 2.73E-02 46.90 5.71E-01 l.lSE-01 

665.45 2.54E-02 1.59 

• 768.36 2.2SE-02 5.00 
806.17 2.17E-02 1.25 
934.06 1.92E-02 3.25 8.07E-01 6.95E-01 

1120.29 1.-65E-02 15.30 5.42E-01 2.56E-01 
1155.19 1.61E-02 1.72 
1238.11 1.52E-02 6.05 
1280,96 1.48E-02 1.50 
1377.67 1.39E-02 4.12 
1401.50 1.37!!:-02- 1.41 
1407.98 1. 37E-02 2.52 
1509.23 1.29E-02 2.23 
1661.28 1.19E-02 1.17 
1729.60 1.14E-02 3.03 9.81E-01 6.27E-01 
1764.50 1.12E-02 16.10 9.38E-01 2.76E-01 
1847.42 1.08E-02 2.14 2.10E+00 9.58E-01 
2118.55 9.46E-03 1.21 
2447.86 8.18E-03 1.57 

PB-214 0.989 53.23 1.21E-02 1.11 - 74.81 4.80E-or 5.90 1.82E+O~ 6.73E-01 
77.11 4.96E-02 9.90 1. 71E+00 7.46E-01 
87.30 5.45E-02 4.41 9.84E-01 4.54E-01 

241.98 5.59E-02 7.50 9.69E-01 2.72E-01 
295.21 4.91E-02 18.50 6.16E-01 1.76E-01 
351. 92* 4.31E-02 35.80 6.43E-01 1.29E-01 

RA-224 0.846 81.07 5.15E-02 0.12 
83.78 5.28E-02 0.20 

• 



Activit=.· Report I Sample m = 50056501 Page 3 

Nuclide Id Energy Eff. Yield Activity Activity 
Name Confid. (keV) . (Absolute) (%) (pCi/gram) Error. ------- ------- --------- ---------- ------- ---------- -------- '} 

RA-224 0.846 240.99* 5.59E-02 3.97 1.83E+OO · 5.13E-01 ' 
RA-226 0.835 8l. 07 5.15E-02 0.18 

83.78 5.28E-02 0.30 
186.10* 6.26E-02 3.50 l.36E+OO 6.86E-01 

RA-228 l. 000 968.90* 1.86E-02 17.50 4.81E-01 2.17E-01 
TH-228 0.417 84.37 5.31E-02 l.27 

131.61 6.39E-02 0.14 
215.99 5.92E-02 0.26 
300.09* 4.85E-02 3.34 4.15E-01 3.22E-01 

TH-232 0.497 59.00 2.57E-02 0.19 
328.00 4.55E-02 . 3. 36 
338.32* 4.44E-02 12.00 5.35E~01 2.12E-01 
409.40 3.82E-02 2.23 

TH-234 0.729 62.86 3.34E-02 0.18 
83.30 5.26E-02 0.70 
92.60* 5.65E-02 5.40 8.90E-01 4.17E-01 

112.81 6.14E-02 0.24 

• 

• 



• 

• 

• 

Activity Report / Sample ID • 50056501 Page 4 

************************************************************************.*** 
* Interference Corrected Report · * · 
*************************************************************************** 

X 

X 

? = nuclide is part of an undetermined solution 
X = nuclide rejected by the interference analysis 

Activity Uncertainty 
at at Nuclide 

Name 

Nuclide 
Id 

Confidence 

Wt mean 
Activity 

(pCi/gram) 

Wt mean 
Activity 

Uncertainty Primary line Primary Line 

K-40 
CD-109 
TL-208 
BI-212 
PB-212 
BI-214 
PB-214 
RA-224 
RA-226 
RA-228 
TH-228 
TH-232 
TH-234 
NP-237 

1.0 
1.0 
0.9 
0.6 
1.0 
0.7 
1.0 
0.8 
0.8 
1.0 
0.4 
0.5 
0.7 
0.5 

1. 48E+01 

6.50E-01 
1. 02E+OO 
6.55E-01 
6.24E-01 
6.04E-01 
6.90E-01 
1.36E+00 
4.81E-01 
4.15E-01 
5.35E-01 
8.90E-01 

2.22E+00 

1.25E-01 
3.90E-01 
1. 34E-01 
1.11E-01 
1.11E- 01 
4.80E-01 
6.86E-01 
2.17E-01 
3.22E-01 
2.12E-01 
4.17E-01 

1.48E+01 

6.46E-01 
1.02E+00 
7.93E-01 
5.71E-01 
6.43E-01 
1.83E+00 
1. 36E+00 
4.81E-01 
4.15E-01 
5.3SE-01 
8.90E-01 

********** U N I D E N T I F I E D PEAKS ********** 

Peak 
Number 

4 
13 
20 

Energy 
(keV) 

90.38 
463.49 
911.24 

Peak Size 
(CPS) 

4.1050E-02 
2.9355E-02 
1.0667E-01 

Peak 
%Error 

25.16 
31.60 

9.26 

-

Possible ID(s) 

-~ 

- ---- -.- -- ---
2.22E+OO 

1. 39E-01 
3.90E-01 
1. 71E- 01 
1.1SE-01 
1.29E-01 
5.13E-01 
6.86E-01 
2.17E-01 
3.22E-01 
2.12E-01 
4.17E-01 

....,,~ 7/z.o; 
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Organization: 
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-

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] * 
* 7-19-95 11:29:41 PM * 
************************************************************************* 

: Analyzed by: . '7:J, . ~ c /r Reviewed by: . ./).v 7 io If(' : 
*.., * * * * * * * * * * .., * * * * * * *F*<-.rr * * * * * * * * ~ * * * * * * * * * * * * * * * * * * */* * * * * * './f ... :.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/D.McLAUGHLIN (7582/SMO) 
022998-05 
50056501 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

713.000 
7-18-95 
7-19-95 

LAB01 

gram 
8:35:00 AM 

10:54:55 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- . -------- - ------------ ----------- --- - ---------
U-238 Not Detected - - - --- - - 2.10 
TH-234 8.90E-01 4 .17E- 01 5.84E-01 
U-234 Not Detected ---- - -- - 2.08E+01 
RA-226 1.36 6.86E-01 9.97E-01 
PB-214 6.43E-01 1. 29E- 01 1.04E-01 
BI-214 5. 71E- 01 1.15E-01 9.45E-02 
PB-210 Not Detected - - ----- - 1.26 

TH-232 5.35E-01 2.12E-Ol 2.76E-01 
RA-228 4.81E-01 2.17E-01 2.87E-01 
AC-228 Not Detected --------- 3.36E-01 
TH-228 4.15E-01 3.22E-01 7.81E-01 
RA-224 1. 83 5.13E-01 7.04E-01 
PB-212 7.93E-01 1.71E-01 6.82E-02 
BI-212 1. 02 3.90E-01 4.63E-01 
TL-208 6.46E-01 1.39E-01 1.09E-01 

U-235 Not -netected - 3.76E-01 
~ - - -- .... -- -

TH-231 Not Detected -·------ 7.40E-01 
PA-231 Not Detected - - - -- -- - 2.17 
AC-227 Not Detected - .. -- ---- 2.67 
TH-227 Not Detected - -- - - - - - 5.97E-01 
RA-223 Not Detected - - - - -- - ... 2.60E-01 
RN-219 Not Detected -------- 4.51E-01 
PB- 211 Not Detected -------- 1.14 
TL-207 Not Detected - - - - - - - - 2. 20E.+01 

AM-241 Not Detected .. - - - ... --- 2.69E-01 
PU·239 Not Detected - - - .. - - -- 4.18E+02 
NP-237 Not Detected -------- 2.90E-01 
PA-233 Not Detected - .. - - - - .. - 1.02E-Ol 
TH-229 Not Detected -------- 3.82E-C1 



[Summary Report] - Sample ID: 50056501 -· Nuclide Activity 2S Error MDA 
(pCi/gram) 

---~ ------ ------------- ----------- -------------
AG-110m Not Detected - ------- 4.73E-02 
AR-41 Not Detected -------- 1. 41E+05 
BA-133 Not Detected - - -- ---- . 1. 03E-01 
BA-140 Not Detected -------- 1.94E-01 
CD-109 Not Detected - ---- --- 9.97E-01 
CD-115 Not Detected -------- 1.69E-01 
CE-139 Not Detected - - ----- ... 5.12E-02 
CE-141 Not Detected - --- - - - .. 8.83E-02 
CE-144 Not Detected -------- 3.77E-01 
C0-56 Not Detected -------- 5.79E-02 
C0-57 Not Detected -------- 4.90E-02 
C0-58 Not Detected -------- 5.44E-02 
C0-60 Not Detected -------- 6.17E-02 
CR-51 Not Detected -------- 3.96E-01 
CS-134 Not Detected -------- 8.46E-02 
CS-137 Not Detected -----... -- 5.65E-02 
CU-64 Not Detected -------- 9.56E+01 
EU-152 Not Detected -------- 4.14E-01 
EU-154 Not Detected --- ----- 2.95E-01 
EU-155 Not Detected - ... ------ 1.94E-01 
FE-59 Not Detected -------- 1.20E-01 
GD-153 Not Detected - - -- -- .. ... 1.64E-01 
HG-203 Not Detected - -- --... ... - 4.79E-02 
I-131 Not Detected ...................... 5.1BE-02 e: IN-115m Not Detected - - - - - .. .. - 4.03E+01 
IR-192 Not Detected - - - - .. .. ... - 4.75E-02 
K-40 1.48E+01 2.22 5.67E-01 
LA-140" Not Detected ----- ... - - 1.24E-01 
MN-54 Not Detected -------- 5.82E-02 
MN-56 Not Detected .. ... ---- .. - 1.84E+03 
M0-99 Not Detected - S.BBE-01 - -- - - ... - -
NA-22 Not Detected -------- 6. 72E-02 
NA-24 Not Detected - - - ... - ... -- 3.32E-01 
NB-95 Not Detected ..................... 3.7BE-01 
ND-147 Not Detected - -- - - - - - 3.9SE-01 
NI-57 Not Detected -------- 1. 78E-01 
BE-7 Not Detected ... - --- .. -- 3.81E-01 
RU-103 Not Detected - - --- - - - 4.61E-02 
RU-106 Not Detected -- - -- - - ... 4.66E-01 
SB-122 Not DeJ;..ected - .. ---- -~ 1.01E·01 ~ 
SB-124 Not Detected - - .. - - - - ... 6.0SE-02 
SB-125 Not Detected -------- 1.34E-01 
SC-46 Not Detected ...................... 8.29E-02 
SR-85 Not Detected -------- 6.21E-02 
TA-182 Not Detected ..................... 2.51E-01 
TA-183 Not Detected - - - - - - - - 2.85E-01 
TE-132 Not Detected .. - - - - - - .. 6.39E·02 
TL-201 Not Detected - - - - - - - .. 2.12E-01 
XE-133 Not Detected .. - - - - -- .. 2.97E-01 
Y-88 

,, 
Not Detected - - - - - - - - 4.11E-02 

ZN-65 Not Detected -------- 1.63E-01 
ZR-95 Not Detected -------- l.OOE-01 ., 



************************************************************************* 
~ : Sandia National Laboratories * 
,.., ~ Radiation Protection Sample Diagnostics Program (881 Laboratory] * 

• 

* 7-20-95 12:09:45 AM * 
************************************************************************* 

·.,.. Analyzed by: :4; . l . Reviewed by: y . ., 2 • f' /- * ... .. ::); ~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 

L 
D.MILLER/D.McLAUGHLIN (7582/SMO) 
023000-05 
50056502 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

621.000 
7-18-95 
7-19-95 

LAB01 

gram 
9:45:00 AM 

11:36:14 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

- - - - - - - - - - -- .. -- - - -- --- .. - - - -- - -- --- ---- - - -- - --- -
U-238 Not Detected -------- 1. 79 
TH-234 Not Detected -------- 9.01E-01 
U-234 Not Detected .............. T 1.78E+01 
RA-226 l. 90 9.34E-01 l. 36 
P:S-214 4.36E-01 9.92E-02 8.85E-02 
BI- 214 3.49E-01 8.98E-02 9.13E-02 
PB-210 Not Detected -------- 1.28 

TH-232 3.41E-01 1. 78E- 01 2.48E-Ol 
RA-228 Not Detected -------- 4.01E-01 
AC-228 Not Detected .. - - - - .. - - 2.91E-01 
TH-228 4.84E-01 3.20E-01 7.19E-01 
RA-224 Not Detected -·------ 1.47 
PB-212 2.88E-01 8.62E-02 l.03E-01 
BI-212 5.19E-01 3.21E-01 4.47E-01 
TL-208 3.05E-01 9.89E-02 l.10E-01 

U-235 Not IJetected 3.43E-01 
·~ --------

TH-231 Not Detected -------- 6. 21E- 01 
PA-231 Not Detected -------- 1. 93 
AC-227 Not Detected -------- 2.46 
TH-227 Not Detected -------- 4.90E-01 
RA-223 Not Detected -------- 2.18E-01 
RN-219 Not Detected ..................... 4.18E-01 
PB-211 Not Detected -------- l. 02 
TL-207 Not Detected -------- 2.13E+01 

AM-241 Not Detected -------- 2.26E-01 
PU-239 Not Detected -------· 3.81E+02 
NP-237 Not Detected -------- 4.02E-01 
PA-233 Not Detected -------- 8.84E-02 
TH-229 Not Detected -------- 3.37E-01 



[Summary Report] - Sample ID: 50056502 •• Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- - - ----------- - ----- .. ---- ----- --- - ----
AG-llOm Not Detected -------- 4.86E-02 
AR-41 Not Detected -------- 1. OBE+OS 
BA-133 Not Detected --- ----- 9.23E-02 
BA-140 Not Detected -----... -- 1. 89E- 01 
CD-109 Not Detected - ------ - 1.37 
CD-115 Not Detected -------- 1. 59E- 01 
CE-139 Not Detected -------- 4. 72E- 02 
CE-141 Not Detected -------- 7.98E-02 
CE-144 Not Detected -------- 3.38E-01 
C0-56 Not Detected -------- 5.61E-02 
C0-57 Not Detected -------- 4.3SE-02 
C0-58 Not Detected -------- 5.13E-02 
C0-60 Not Detected -------- 4.97E-02 
CR-51 Not Detected ------ -- 3.78E-01 
CS-134 Not Detected -- --- --- 7.86E-02 
CS-137 Not Detected -------- 5.18E-02 
CU-64 Not Detected -------- 8.76E+01 
EU-152 Not Detected -------- 4.23E-01 
EU-154 Not Detected -------- 2.74E-01 
EU-155 Not Detected -------- 1. 73E~ 01 
FE-59 Not Detected -------- 9.88E-02 
GD-153 Not Detected -------- 1. 45E- 01 
HG-203 Not Detected - - .. - ... --- 4.53E-02 
I-131 Not Detected - ... .. - - - - ... 5.06E-02 • IN-115m Not Detected -- - - ... ... -- 3.53E+Ol 
IR-192 Not Detected ... - - - - - -- 4.42E-02 
K-40 9.83 1.60 5.79E-Ol 
LA-140 Not Detected - - --- - - - l.07E-Ol 
MN-54 Not Detected - - - - .. - - ... 5.96E-02 
MN-56 Not Detected - - - - .. - ... .. 1. 57E+03 
M0-99 Not Detected -------- 5.50E-01 
NA-22 Not Detected - - - .. --- - 6.41E-02 
NA-24 Not Detected - - -- - --- 2.99E-01 
NB-95 Not Detected -------- 3.08E-01 
ND-147 Not Detected - - ... - - - -- 3.42E-01 
NI-57 Not Detected -------- 1.45E-01 
BE-7 Not Detected - - - ... .. - - - 3.54E-01 
RU-103 Not Detected -------- 4.11E-02 
RU-106 Not Detected ---... - - - - 4.63E-Ol 
SB-122 Not Qe.tected ............ ...,._ .. 9.80E-02 ·~ 
SB-124 Not Detected ................... 5.36E-02 
SB-125 Not Detected -------- 1.30E-01 
SC-46 Not Detected -------- 8.23E-02 
SR-85 Not Detected -------- 5.65E-02 
TA-182 Not Detected -------- 2.39E-01 
TA-183 Not Detected -------- 2.39E-01 
TE-132 Not Detected - - - .. - -- - 5.64E-02 
TL-201 Not Detected ....................... 1. 81E-01 
XE-133 Not Detected ........................ 2.55E-01 
Y-88 Not Detected ·------- ·4. 43E- 02 
ZN-65 Not Detected -------- 1.60E-01 
ZR-95 Not Detected - - - .. - .. - - B.OlE-02 • 



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

• 
*: Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
7-20-95 12:50:04 AM * 

• 

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

·: Analyzed by: ')~. 7h /Ct<:.. Reviewed by: ·-J..y 7/~is 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/D.McLAUGHLIN (7582/SMO) 
024719-05 
50056503 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

847.000 
7-18-95 
7-20-95 

LAB01 

gram 
10:20:00 AM 
12:16:07 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

2S Error MDA 

- - - - - - ---- ... - - - --- - ---- - - .. - - - - - -- -- - -- --- - ---- --
U-238 Not Detected -------- 1. 92 
TH-234 9.57E-01 2.86E-01 5.69E·01 
U-234 Not Detected -------- 1.81E+01 
RA-226 1.05 5.41E-01 7.87E-01 
PB- 2·14 6.45E-01 ::!...21E·01 8.48E-02 
BI-214 6.20E-01 ::!...17E·01 9.22E-02 
PB-210 Not Detected -------- 1.25 

'!'H-232 6.06E-01 ::!... 96E· 01 2.30E-01 
RA-228 6.43E·01 2.04E·01 2.14E-01 
AC-228 8 .19.E- 01 1.98E·01 1.87E-01 
TH-228 6.89E-01 3.45E·01 8.32E·01 
RA-224 1. 92 4.92E-01 6.26E-01 
PB-212 7.23E-01 l.SlE-01 5.79E-02 
BI-212 6.55E-01 4.23E·Ol 6.30E-01 
TL-208 6.98E-01 1.43E-01 1.12E·01. 

U-235 !ietected - ~ 
Not .................... 3.44E·01 

TH-231 Not Detected -------- 6.99E·01 
PA-231 Not Detected -------- 2.02 
AC-227 Not Detected -------- 2.62 
TH-227 Not Detected -------- S.24E·01 
RA-223 Not Detected -------- 2.45E·01 
RN-219 Not Detected -------- 4.98E-Ol 
PB-211 Not Detected -------- 9.78E·01 
TL-207 Not Detected -------- 2. 24E+·Ol 

A.i.'-1- 241 Not Detected -------- 2.39E·Ol 
PU-239 Not Detected --·----- 4.05E+02 
NP-237 Not Detected -------- 2.78E-01 
PA-233 Not Detected -------- 8.71E·02 
T:!-229 Not Detected -------- 3.73E-01 



(Summary Report] - Sample ID: 50056503 -· Nuclide Activity 28 Error MilA 
(pCi/gram) 

---------- - ----------- - --------- - - --------------
AG-110m Not Detected --- ----- 4.43E-02 
AR-41 Not Detected -------- 1.32E+05 
BA-133 Not Detected - -- -- - - - 9.38E-02 
BA-140 Not Detected -------- 1.87E-01 
CD-109 Not Detected -------- 9.59E-01 
CD-115 Not Detected ------- .. l.60E-01 
CE-139 Not Detected ---- - -- .. 4.93E-02 
CE-141 Not Detected -------- 7.97E-02 
CE-144 Not Detected -------- 3.60E-01 
C0-56 Not Detected -------- 5.71E-02 
C0-57 Not Detected -------- 4.44E-02 
C0-58 Not Detected -------- 5.14E-02 
C0-60 Not Detected -------- 5.98E-02 
CR-51 Not Detected ------- - 3.74E-01 
CS-134 Not Detected -------- 7.88E-02 
CS-137 Not Detected -------- 5 .12E- 02 
CU-64 Not Detected --- ----- 1.07E+02 
EU-152 Not Detected -------- 4.00E-01 
EU-154 Not Detected -------- 2.81E-01 
EU-155 Not Detected ----- - -- 1.87E-01 
FE-59 Not Detected -------- l. 20E- 01 
GD-153 Not Detected - .. ... - .. - - - l. SSE- 01 
HG-203 Not Detected -------- 4.73E-02 
I-131 Not Detected - - - - ... - .. ... 4.68E-02 • IN-115m Not Detected .. .. -- - - - - 3.61E+01 
IR-192 Not Detected - -- ... - - ... - 4.38E-02 
K-40 1. 93E+01 2.77 5.22E-01 
LA-140 Not Detected -------- l.10E- 01 
MN-54 Not Detected - - - - - - -- S.SSE-02 
MN-56 Not Detected - ... - - - - ... ... 1.63E+03 .-
M0-99 Not Detected - 5.86E-01 - - - - - - --
NA-22 Not Detected - .. - - - -- .. 6.95E-02 
NA-24 Not Detected - - - - - ... - - 3.15E-01 
NB-95 Not Detected - -- - -- - - 3.30E-01 
ND-147 Not Detected -------- 3.41E-01 
NI-57 Not Detected -------- l. 68E- Ol 
BE-7 Not Detected -·------ 3.70E-01 
RU-103 Not Detected -------- 4.40E-02 
RU-106 Not Detected ..................... 4.27E-Ol 
SB-122 Not Q.etected - - - - - -..-.- 9.40E-02 ··--== 
SB-124 Not Detected - - - .. - - - .. 5.51E-02 
SB-125 Not Detected ..................... l. 29E- 01 
SC-46 Not Detected -------· 8.67E-02 
SR-85 Not Detected -------- 5.82E-02 
TA-182 Not Detected ........................ 2.54E-01 
TA-183 Not Detected ....................... 2.53E-01 
TE-132 Not Detected -------- 5.93E-02 
TL-201 Not Detected -------- 1.94E-01 
XE-133 Not Detected -------- 2.79E-01 
Y-88 Not Detected - - - - - - . - 4.01E-02 
ZN-65 Not Detected -------- l. 67E- 01 
ZR-95 Not Detected 

_____ ,. __ 
9.08E-02 



• 

*****~************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] -~ 
* 7-20-95 1:30:22 AM . * 
******************************~****************************************** 

:Analyzed by: '-1-JJ.- 7 1 olf<:.. Reviewed by: ·"1~- ·?/z.o/fr : 
********************~**'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/D.McLAUGHLIN (7582/SMO) 
024720-05 
50056504 

MARINELLI SOIL SAMPLE 
Solid 
1SMAR 

782.000 
7-18-95 
7-20-95 

LAB01 

gram 
10:45:00 AM 
12:56:29 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/graml 

------·--- ---- - ---- - - - ... ---- -- -- - - - --- ... - ... ... - - - - - -
U-238 Not Detected -------- 1.83 
TH-234 9.47E-01 4.19E-01 5.59E-01 
U-234 Not Detected -------- 1.82E+01 
RA-226 1.33 6.50E-01 9.41E-01 
PB-214 6.18E-01 1.20E-01 8.98E-02 
BI-214 4.71E-01 7.41E-02 6.44E-02 
PB-210 Not ·Detected - ... ... - - - - .. 1.22 

TH-232 6.07E-Ol 2.05E-Ol 2.45E-Ol 
RA-228 4.95E-01 1. 87E-01 2.25E-01 
AC-228 7.07E-01 1.83E-01· 1. 8DE- 01 
TH-228 6.20E-01 3.01E-01 6.37E-01 
RA-224 1. 76 4.54E-01 6.59E-01 
PB-212 5.54E-01 1. 24E- 01 6.20E-02 
BI-212 4.96E-01 3.40E-01 5.02E-Ol 
TL-208 4.79E-01 1.17E-01 1.10E-01 

··~ 

U-235 Not Detected ....................... 3.35E-Ol 
TH-231 Not Detected - - - - - - - - 6.54£-01 
PA-231 Not Detected ·------- 1. 94 
AC-227 Not Detected - - - - - ... - - 2.53 
TH-227 Not Detected - - - - - - .. - 4.88£-01 
RA-223 Not Detected - .. - - - - - - 2.30£-01 
RN-219 Not Detected - - - - - - .. .. 3.04E-o:. 
PB-211 Not Detected - - - - - - - - 9.44E-Ol 
TL-207 Not Detected - - - - - - - - 2 .15E+·O: 

AM-241 Not Detected -------- 2.35E-01 
PU-239 Not Detected -------- 3.93£+02 
NP-237 Not Detected .................... 2.40E-01 
PA-233 Not Detected -------- 8.88E-02 
TH-229 Not Detected - - - .. - - - - 3.47E-Cl 



[Summary Report] - Sample ID: 50056504 -·t Nuclide Activity 2S Error MDA 
(pCi/grarn) 

~ - -- .. - ---- ... ------------ ----------- ---- ---------
AG-110rn Not Detected -------- 4.65E-02 
AR-41 Not Detected -------- 1.39E+05 
BA-133 Not Detected -------- 9.32E-02 
BA-140 Not Detected -------- 1.64E-01 
CD-109 Not Detected -------- 8.25E-01 
CD-115 Not Detected -------- 1.56E-01 -
CE-139 Not Detected -------- 4.56E-02 
CE-141 Not Detected -------- 7.63E-02 
CE-144 Not Detected -------- 3.45E-01 
C0-56 Not Detected - --- ---- 5.61E-02 
C0-57 Not Detected -------- 4.22E-02 
C0-58 Not Detected -------- 4.58E-02 
C0-60 Not Detected -------- 6.01E-02 
CR-51 Not Detected -------- 3.56E-01 
CS-134 Not Detected -------- 7.50E-02 
cs -137 Not Detected -------- 5.32E-02 
CU-64 Not Detected -------- 9.36E+01 
EU-152 Not Detected -------- 3.86E-01 
EU-154 Not Detected -------- 2.86E-01 
EU-155 Not Detected -------- 1.83E-01 
FE-59 Not Detected -------- 1.10E-01 
GD-153 Not Detected -------- 1.46E-01 
HG-203 Not Detected -------- 4.39E-02 
1-131 Not Detected ... --... - - - - 4.99E-02 
IN-115m Not Detected -------- 3.64E+01 
IR-192 Not Detected -------- 4.36E-02 
K-40 1.70E+01 2.47 3.91E-01 
LA-140 Not Detected -------- 8.82E-02 
MN-54 Not Detected -------- 5.27E-02 
MN-56 Not Detected -------· 1. 71E+03_. 
M0-99 Not Detected .. - .. - ---- 6.05E-01 
NA-22 Not Detected -------- 6.34E-02 
NA-24 Not Detected -------- 3.03E-01 
NB-95 Not Detected -------- 3.09E-01 
ND-147 Not Detected -------- 3.10E-01 
NI-57 Not Detected -------- 1.48E-01 
BE-7 Not Detected ...................... 3.57E-01 
RU-103 Not Detected - - - .. ... ... - - 4.37E-02 
RU-106 Not Detected -------- 4.59E-Q1 
SB-122 NotJ)etected .. --- ~-- 9.31E-02 ·..::-= 
SB-124 Not Detected .. - - - --- - 5.37E-02 
SB-125 Not Detected - - - - - - - .. 1.22E-01 
SC-46 Not Detected -------- 7.86E-02 
SR-85 Not Detected - - - - - - -- 5.72E-02 
TA-182 Not Detected -------- 2.34E-01 
TA-183 Not Detected -------- 2.49E-01 
TE-132 Not Detected -------- 5.62E-02 
TL-201 Not Detected ................. l.SOE-01 
XE-133 Not De':ected --·----- 2.61E~Ol 

Y-88 Not Detected -------- 3.52E-02 
ZN-65 Not Detected -------- 1.51E-01 
ZR-95 Not Detected ------- .. a.a2E-02 



• 

! 
' 

*********************************************************~*********~***** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program (881 Laboratory] * 
* 7-20-95 10:00:56 AM * 
************************************************************************* 

:., Analyzed by: . 7}; )hs Reviewed by: · 1/z.J/f 1 * * ~ ~ * ********************* ***i************************* ***************** 

Customer D.MILLER/D.McLAUGHLIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50056505 

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 

7-20-95 
LAB01 

Each 
12:00:00 PM 
9:42:48 AM 

600 seconds 
608 seconds 

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

Nuclide Activity 28 Error MDA 
(pCi/Each) 

- -- - - - --- - ------------- ----------- -------------
U-238 Not Detected -------- 2.07E+04 
TH-234 Not Detected -------- 3.86E+03 
U-234 Not Detected ---·---- 1.14E+05 
RA-226 Not Detected -------- 5.94E+03 
PB-214 Not Detected -------- 6.84E+02 
BI-214 Not Detected -----·-- 6.11E+02 
PB-210 Not Detected -------- 4.62E+03 

TH-232 Not Detected -------- 2.01E+03 
RA-228 Not Detected -------- 2.70E+03 
AC-228 Not Detected -·------ 1. 72E+03 
TH-228 Not Detected --·----- 3.66E+04 
RA-224 Not Detected -----·-- 3.14E+04 
PB-212 Not Detected -------- 2.86E+03 
BI-212 Not Detected -----·-- 2.55E+04 
TL-208 Not Detected -------- 5.22E+03. 

U- 235 - ~ 
Not Detected -------- 1. 64E+03 

TH-231 Not Detected -------- 2.64E+03 
PA-231 Not Detected -------- 9.23E+03 
AC-227 Not Detected -------- 1.47E+04 
TH-227 Not Detected -·------ 2.35E+03 
RA-223 Not Detected -------- l.OOE+26 
RN-219 Not Detected - - -- - - - - 2.85E+03 
PB- 211 Not Detected -------- 8. 72E+03 
TL-207 Not Detected -------- 2.15E+05 

A.NJ-241 8.82E+04 1.39E-J4 1.01E+03 
PU-239 Not Detec~ed -·------ 1.82E+06 
NP-2 3 7 Not Detec~ed -------- 1.76E+03 
PA-23 3 Not Detec':ed ··-----· 6.01E+02 
TH-229 Not Detected ····--·· 1.59E.,.Q3 



[Summary Report) - Sample ID: 50056505 •• Nuclide Activity 2S Error MDA 
- (pCi/Each) 

- --- - ----- ---- .. --- ----- --- ---- - --- ---- ---- ... ----
AG-110m Not Detected -------- 1.74E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.47E+02 
EA-140 Not Detected -------- L00E+26 
CD-109 3.03E+05 6.96E+04 7.32E+04 
CD-115 Not Detected -------- 1.00E+26 -
CE-139 Not Detected -------- 1. 40E+06 
CE-141 Not Detected ------ - - 3.29E+18 
CE-144 Not Detected -------- 1. 08E+05 
C0-56 Not Detected -------- 2.09E+09 
C0-57 1. 48E+04 3.81E+03 1. 44E+04 
C0-58 Not Detected -------- 7.54E+09 
C0-60 7.41E+04 9.63E+03 4.47E+02 
CR-51 Not Detected -------- 1.17E+22 
CS-134 Not Detected -------- 1. 43E+03 . 
CS-137 6.84E+04 8.82E+03 5.30E+02 
CU-64 Not Detected - .. ----- - 1. OOE+26 
EU-152 Not Detected - - -----... 3.38E+03 
EU-154 Not Detected - ------- 2.23E+03 
EU-155 Not Detected - - ---- -- 1. 67E+03 
FE-59 Not Detected -------- 3.85E+14 
GD-153 Not Detected -------- 8.28E+04 
HG-203 Not Detected -------- 3.54E+13 
I-131 Not Detected -------- 1.00E+26 • IN-115m Not Detected ..... -- -·--- 1.00E+26 
IR-192 Not Detected -------- 2.94E+09 
K-40 Not Detected -- - - - ... - - 1. 70E+03 
LA-140 Not Detected -------- 1. 00E+26 
MN-54 Not Detected -------- 1.76E+04 
MN-56 Not Detected -------- 1.00E+26 
M0-99 Not Detected - 1. 00E+26 --------
NA-22 Not Detected -------- 8.13E+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. 73E+13 
RU-103 Not Detected -·------ 5.50E+15 
RU-106 Not Detected -------- 7.67E+04 
SB-122 Not J2..etected - - - - - - -- 1. 00E+i6 ·-c:--:--SB-124 Not Detected -------- 1.20E+11 
SB-125 Not Detected -------- 3.52E+03 
SC-46 Not Detected -------- 6.89E+08 
SR-85 Not Detected -------- 3.48E+10 
TA-182 Not Detected -------- 4.19E+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 - - - - - - - - 1.00E+26 
Y-88 Not Detected -------- 1.35E+07 
ZN-65 Not Detected -------- 1. 26E+05 
ZR-95 Not Detected - .. - - ... --- 7.34E+l0 • 



•= * 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 

7-20-95 ~0:07:41 AM 
C:\GENIEPC\CAMFILES\LCS~.QAF 
FCD 
50056505 

1. 00 
11-01-90 

7-20-95 

Each 
12:00:00 
9:42:48 

600 seconds 
608 seconds 

PM 
AM 

Parameter Mean ~s Error New Value < LU : SD : UD : BS 

AM-241 Activity 8.652E-02 7.876E-03 8.8~7E-02 < 

CS-137 Activity 6.973E-02 5.266E-03 6.836E-02 < 

C0-60 Activity 7.883E-02 6.153E-03 7.440E-02 < 

Flags Key": LU = Boundary Test (Ab Above Be = 3~low· ) 

SD = Sample Driven N-Sigma Test (In = Invescigace, Ac = Act:. ion) 
UD = User Driven N-Sigm.a Test (In = Invescigate, Ac = Act:. ion) 
BS = Measurement Bias Tesc (In = Inves-:igate, Ac = Action) 

' Reviewed by: );/. . I 
/ -· --

- ··<C:"'"":" 



• 

• -.-.·. j 

•• 



• 

SMO ANALYTICAL DATA ROUTING FORM 

Project Name: tJ 6 ':C.- \? M [. 
SNL Task Leader: s;Qz Her 
SMO Project Coordinator: ~' ; i. =,t:.;tr :j= 
ARCOC Lab 

0 ?><roY, 1'7lS: 
(J :Jikt \l 

n~)(l~ ~' 

Date Results Received: 

. Preliminary: ______ _ Final: 

Case Nwnber: O~d-k 4a? 
Org!MailStop: ']Yzrd-~~ //L/2' 

I 

LabiD 

StDS"tes

"500'5&,{ 

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: " 

-

Reviewer: ·----------
Signature:. _______ _ 

Person 
Notified:. ______ ...,.. __ _ 

Transmitted ) 
To:_---+-':f)-f-lo;,......,.J.a=...__ 

Filed In . \Jirr\ 
Record Center: _ ___,~~.=----'-·-+--

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



• ··;·; 
' 



PAGE _l ._ ANALYSIS REQUES' • CHAIN OF CUSTODY 
AR/COC-L_~_0396~ ---~-- -~I sFzo ... co-.,s-uz:> ~7 L / 

Depl. No./Mail Stop: 3-5~~ h '64-=f __ ./ _!=- ~~~~~~~t~~~s~i~~iN.~l!/r¥~4?¥-:~~n!F;~ Cootracl No.: NIAA-"" J- - Parameter &-Method Requested I 
ProjectfTas~Manager:)).{\\,\~t..i.JI-t .• _.E{~. /.(:ariler/Waybilll:fo,r.t.~:f/M '•.'!J)'<' ~-'·• Ca~e~a.:~· Q I I I I I I I I I I 

Prorect NamelA-1 ~il ~·Ia,. (,_~I) ...../ lab Contact: . . l'i _ ..!. ... -----· ... _. _ SMO Autlm'!!_ooo: ~~ _ f-.--
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************************************************************************* 

• 

"' Sandia National Laboratories * 
* Radiation Protection sample Diagnostics Program [881 Laboratory) * 
* 7-21-95 12:04:56 AM .* 

. :"'"'*************~~*******~*:*~;********************~********"'"';*"'*:"'*****: 

• 

• 

"'Analyzed by: ~A 1J ,9/: Reviewed by: 7(l.t/r; * 
***************"'-!---~-.-.~*~ .......... ~~****************** ***********"'******** 

Customer : D.MILLER/D.BISWELL (7582/SMO) 
CUstomer Sample ID 024726-05 
Lab Sample ID 50057201 

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 

759.000 
7-20-95 
7-20-95 

LAB01 

gram 
9:45:00 AM 

11:30:56 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
{pCi/gram) 

2S Error MDA 

- - - .. -- --- - - - - -------- -- - -- - - ----- - -------------
U-238 Not Detected -------- 1.95 
TH-234 Not Detected -------- 1.00 
U-234 Not Detected - - - - - --- 1.95E+01 
RA-226 9.10E-01 6.52E-01 1.00 
PB-214 6.53E-01 1. 36E- 01 1.24E-01 
BI-214 4.97E-01 1. 07E- 01 9.85E-02 
PB-210 Not Detected -------- 1.31 

TH-232 4.80E-01 2.39E-01 3.42E-01 
RA-228 5.36E-01 2.06E-01 2.54E-01 
AC-228 6.94E-01 1.80E-01 1.75E-Ol 
TH-228 Not Detected -------- 1.49 
RA-224 Not Detected - ------- 6.36E-01 
PB-212 7.27E-Ol 1.45E-OJ. 6.16E-02 
BI-212 3.30E-01 3.86E-01 6.18E-01 
TL-208 6.52E-01 1.53E-01 1.51E-01 

U-235 Not "!:retected - 3.68E-01 -~ --------
TH-231 Not Detected -------- 7.12E-01 
PA-231 Not Detected - - ---- -- 2.07 
AC-227 Not Detected -------- 2.64 
TH-227 Not Detected -------- 5.58E-01 
RA-223 Not Detected -·------ 2.34E-01 
RN-219 Not Detected -------- 4.25E-01 
PB-211 Not Detected ----·--- 1.04 
TL-207 Not Detected -------- 2.36E+Ol 

AM-241 Not Detected -------- 2.41E-01 
PU-239 Not Detected -------- 3.85E+02 
NP-237 Not Detected - - - --- - - 2.94E-01 
PA-233 Not Detected - - -- - - - - 9.18E-02 
TH-229 Not Detected -------- 3.68E-01 



[Summary Report) - Sample ID: 50057201 

Nuclide Activity 2S Error MDA ,. 
(pCi/gram) 

---------- ------------- ---- ------- -------------
AG-110m Not Detected -------- 4.86E-02 
AR-41 Not Detected -------- 1. 28E+01 
BA-133 Not Detected -------- 1.01E-01 
BA-140 Not Detected --------- 1.71E-01 
CD-109 Not Detected -------- 1.01 
CD-115 Not Detected -------- 1.23E-01 
CE- 139 Not Detected -------- 4.77E-02 
CE-141 Not Detected -------- 8.37E-02 
CE-144 Not Detected -------- 3.61E-01 
C0-56 Not Detected -------- 5.67E-02 
C0-57 Not Detected -------- 4.43E-02 
C0-58 Not Detected -------- 5.04E-02 
C0-60 Not Detected -------- 5.75E-02 
CR-51 Not Detected -------- 3.64E-01 
CS-134 Not Detected -------- 7.80E-02 
CS-137 Not Detected -------- 5.43E-02 
CU-64 Not Detected - - ----.. - 2.63E+01 
EU-152 Not Detected -------- 4.01E-01 
EU-154 Not Detected - ------- 2.76E-01 
EU-155 Not Detected -------- 1.90E-01 
FE-59 Not Detected -------- 1.18E-01 
GD-153 Not Detected -------- 1.53E-01 
HG-203 Not Detected -------- 4.52E-02 
I-131 Not Detected -------- 4.78E-02 
IN-115m Not Detected -------- 9.04E-01 .) IR-192 Not Detected -------- 4.39E-02 
K-40 l.. 55E+01 2.30 5.44E-01 
LA-140 Not Detected -------- 7.87E-02 
MN-54 Not Detected -------- 5.45E-02 
MN-56 Not Detected -------- 2.46 
M0-99 Not Detected --=-------- 4.66E-01 
NA-22 Not Detected -------- 7.01E-02 
NA-24 Not Detected ---- -- .. - 1. 07E- 01 
NB-95 Not Detected -------- 2.90E-01 
ND-147 Not Detected -------- 3.19E-01 
NI-57 Not Detected -------- 1. 04E- 01 
BE-7 Not Detected -------- 3.81E-01 
RU-103 Not Detected -------- 4.42E-02 
RU·106 Not Detected -------- 4.42E-01 
SB-122 Not Detected -------- 7.75E-02 
SB-124 Not-fletected -- ... -~- ... 5.55E-02 ·~ 
SB-125 Not Detected -------- 1.29E-01 
SC-46 Not Detected -------- 8.15E-02 
SR-85 Not Detected ..................... 5.67E-02 
TA-182 Not Detected ..................... 2.42E-01 
TA-183 Not Detected ........................ 2.22E-01 
TE-132 Not Detected ....................... 4.79E-02 
TL-201 Not Detected .. -..... - .. -... 1. 57E- 01 
V-48 Not Detected -------- 6.10E-02 
XE-133 Not Detected ·------- 2.05E-01 
Y-88 Not Detected -------- 4.62E-02 
ZN-65 Not Detected -------- 1.66E-01 
ZR-95 Not Detected ------- .. 9.21E-02 



• 

• 

• 

************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] .· * 
* 7-21-95 9:01:20 AM * 
************************************************************************* 

: Analyzed by: ~'-'-'-'-JL /'. { %._, jq5 Reviewed by: ./') / 7 /z I /r /- : 
***~************~~~~***********************~****************** 

Customer D.MILLER/D.BISWELL (7582/SMO) 
CUstomer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50057202 

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 Each 
11-01-90 12:00:00 PM 

7-21-95 8:47:33 AM 
LAB01 

600 seconds 
: 608 seconds 

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

Nuclide Activity 
(pCi/Each) 

2S Error MDA 

------ --- - - - - - - - ------- ------- ---- -- ------ ... ----
U-238 Not Detected -------- 2.07E+04 
TH-234 Not Detected -------- 3.91E+03 
U-234 Not Detected -------- 1.12E+05 
RA-226 Not Detected -------- 5.95E+03 
PB-214 Not Detected -------- 6.91E+02 
BI-214 Not Detected -------- 6.27E+02 
PB-210 Not Detected -------- 4.59E+03 

TH-232 Not Detected -------- 2.00E+03 
RA-228 Not Detected -------- 2.71E+03 
AC-228 Not Detected -------- 1.75E+03 
TH-228 Not Detected -----·-- 3.66E+04 
RA-224 Not Detected -------- 3.10E+04 
PB-212 Not Detected --------- 2.80E+03 
BI-212 Not Detected -------- 2.58E+04 
TL-208 Not Detected -------- 5.11E+93 

U-235 Notl>etected - -~ 

-------- 1.67E+03 
TH-231 Not Detected ....................... 2.64E+03 
PA-231 Not Detected -------- 9.21E+03 
AC-227 Not Detected ....................... 1.47E+04 
TH-227 Not Detected ...................... 2.31E+03 
RA-223 Not Detected -------- 1.00E+26 
RN-219 Not Detected ........................ 2.79E+03 
PB-211 Not Detected -------- 8.45E+03 
TL-207 Not Detected -------- 2.16E+05 

AM-241 8.84E+04 1.41E+04 2.18E+03 
PU-239 Not Detected -------- 1. 80E+06 
NP-237 Not Detected -------- 1. 78E+03 
PA-233 Not Detected -------- 6.02E+02 
TH-229 Not Detected -------- l. 59E+03 



[Summary Report] - Sample ID: 50057202 

Nuclide Activity 2S Error MDA 
(pCi/Each) 

-... -------- ------------- ----------- -------------
AG-llOm Not Detected -------- l.74E+05 
AR-41 Not Detected -------- l. OOE+26 
BA-133 Not Detected -------- 5.45E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-109 2.85E+05 6.53E+04 6.84E+04 
CD-115 Not Detected -------- l.OOE+26 -
CE-139 Not Detected -------- 1.40E+06 
CE-141 Not Detected -------- 3.36E+18 
CE-144 Not Detected -------- 1.08E+05 
C0-56 Not Detected -------- 2.14E+09 
C0-57 1.50E+04 l.27E+04 2.01E+04 
C0-58 Not Detected -------- 7.69E+09 
C0-60 7.50E+04 9.75E+03 4.84E+02 
CR-51 Not Detected -------- 1.20E+22 
CS-134 Not Detected -------- 1.45E+03 
CS-137 6.81E+04 8.79E+03 4.40E+02 
CU-64 Not Detected -------- 1. OOE+26 
EU-152 Not Detected -------- 3.43E+03 
EU-154 Not Detected -------- 2.25E+03 
EU-155 Not Detected -------- 1.66E+03 
FE-59 Not Detected -------- 3.96E+l4 
GD-153 Not Detected -------- 8.32E+04 
HG-203 Not Detected -------- 3.62E+13 
I-131 Not Detected -------- 1. OOE+26. •• IN-115m Not Detected -------- 1. OOE+26 
IR-192 Not Detected -------- 2.94E+09 
K-40 Not Detected -------- 1.62E+03 
LA-140 Not Detected -------- 1.00E+26 
MN-54 Not Detected -------- 1.77E+04 
MN-56 Not Detected -------- l.OOE+26 
M0-99 Not Detected ---- - ---... 1.00E+26 
NA-22 Not Detected -------- 7.94E+02 
NA-24 Not Detected ....................... 1. OOE+26 
NB-95 Not Detected - - ... - - - -- 1. OOE+26 
ND-147 Not Detected -------- 1.00E+26 
NI-57 Not Detected -------- l.OOE+26 
BE-7 Not Detected -------- 1. 77E+l.3 
RU-103 Not Detected - - - - - .. .. - 5.50E+l5 
RU-106 Not Detected -------- 7.64E+04 
SB-122 Not Detected -------- l.OOE+2Ei 
SB-124 Not 1retected 1.22E+11 

c:-=:---------
SB-125 Not Detected -------- 3.56E+03 
SC-46 Not Detected ....................... 6.93E+08 
SR- 85 Not Detected - - - - - .. -- 3.53E+10 
TA-182 Not Detected -------- 4.18E+07 
TA-183 Not Detected -------- 1.00E+26 
TE-132 Not Detected - - --- - - - 1. OOE+26 
TL-201 Not Detected -------- 1.00E+26 
V-48 Not Detected -------· l.OOE+26 
XE-133 Not Detected -------- l.OOE+26 
Y-88 Not Detected ...................... 1.39E+07 
ZN-65 Not Detected -------- 1. 25E+05 • ZR-95 Not Detected ................ -- 7.48E+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 

7-21-95 9:08:13 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
MEC 
50057202 

1.00 
11-01:..90 

7-21-95 

Each 
12:00:00 

8:47:33 
600 seconds 
608 seconds 

PM 
AM 

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

AM·241 Activity 8.595E-02 1. 072E- 02 8.838E-02 < 

CS·l37 Activity 6.935E-02 7.201E-03 6.810E-02 < 

·0-60 Activity 7.832E-02 8.399E-03 7.419E-02 < 

Flags Key: LU Boundary Test (Ab = Above , Be = Below 

> 

> 

> 

l 
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) 

r-
Reviewed by: ~,, ~ J 

) u %, /f'5 

\./ 

- - -c:"'=:" 

• 



•• 

• ) 
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• 
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SMO ANAL'YTIC . .U. DATA ROUTING FORM 

Project N~e: :r£r ~ J?&4 Case Number: 3!e~le4-t>O 
SNL Task L::acfer: . · tD j ~ J& t-:- Org!Mail Stop:__;L...:&<-~-t:J-~-'-
SMO Project Coordinmor: '\\ h=;-,4 
ARCOC 
O"S/71&. 
D3bb~ 

D '"?ktX.; 

Q ?J., (d-

0~/~7 
Date Results Received: 

I ( 

L l 

I I 

Preliminary:. ______ _ 

Corrections Requested From Labor:ato 

Date Corrections Received:. ______ _ 

Date Assigned to' 
SMO Reviewer: 

Date Review 
Complete: 

Date of Preliminary 
Notification: 

Date of Final 
Transminat: 

Transmitted By: 

Com.rnents: 

.... :-i 
.· ·.·,., 

Reviewer: ------------

Signature:'----------

Person 
Notified: _______ -=----
Transmitted 
To: 

Filed In 
Record Center:. 

j)t(J~ 

fo~ 
-------------------------------------

• 



-· 

.) 
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- - ~----------------- -

lept. No./Mail Slop: -=f~~"l: /f?.'{ l ___________ ltfJl·.-~.~~~~'s~\~;.i~!~~-~:l<i ... ~ ·.q~~ii~ 1:i CanuactNo.: M I Parameter & Method Requested J 
CISOJia.; 36ll-fD~ ojeci/Task Manager: n l1:rJ41( /H. F.I~(C( __ -------- ,L Carr·l~r/Wayblll ;..,oi:: r '~ :'/./ 1".~:'_ •. ~-_: -· _:-<' I 

Project Nama: TA-l ~il S..~~J ~scI). lab Contact: A~ir __ f1. ______ --~- ___ .. SMO Authariz~on;1~ U. · (~ 
~ecord Center Code: /IPS 1101. Slt.~r'te.~!~--- lab Destination: :J:'JIS' _____________ . Bill to: s.Qa NatianallaboraiOrlos 

logbook Ref No: 0 !;3_3 ·-·-- ··-···-~- SMO Contact/Phone: ll ",..,_!:~--~~~~!~~o!6l. ~ior Services Oeparlmenl 
' 

SM~ Reference No.: (fOO'J1 ___ 
P.O. Dos5800 MS 0154 " 

-- ·-· .. ···-- Send Re ortto SMO .0.-'!l.of!\~. lf•~"~t,~- ___ Al.._quo. NM 87185-015 4~ 
Location I Tech Area: rA ·I Reference LOV (avaUable at SMql 

O>.t 0 
z Container c ' i Building .B:il Room CVUiJ~ c c ., .g "'0 ·c ·- l!l .. 

~ ·= -s iii ~uo a.., Lab 
ER Sample ID or Ol Q. Datemme Sample Type Volum• Preser· e.!-s h: Sample Sample No. - Fraction .! ~ a: 

~8:i ~ Sample Location Detail w Collected Matrix vative Ull-- lti 
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************************************************************************* 
~. * Sandia National Laboratories * 
,.., * Radiation Protection Sample Diagnostics Program [881 Laboratory] ·+ 

+ 8-03-95 12:25:43 AM * 
************************************************************************* 

: Analyzed by: 'Si .... _ 1 0 . n 11k. It;" Reviewed by: rtlPvV7 0 /3/1) · : 
******************~~~~~****************~~~:***************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 024789-05. 
Lab Sample ID 5006~601 . 

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 

978.000 
8-01-95 
8-02-95 

LAE01 

gram 
8:50:00 AM 

11:51:35 PM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 
(pCi/gram) 

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 

Not Detected 
7.22E-Ol 

Not Detected 
1. 03 
6.04E-:01·· 
5 .,03E:. 01 

Not Detected 

3.97E-01 
6.40E-01 
6.11E-01 
7.85E-01 
5.88E-Ol 
5.9BE-01 
7.12E-01 
5.23E-01 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2S Error MDA 

3.46E-Ol. 

6.54E-01 
1.16E-01 
9.70E-02 

1. 70E-Ol. 
2.12E-01 
1. 52E- 01 
1.79E-01 
3.24E-Ol 
1.17E-01 
3.23E-01 
1.23E- 01 -

2.07E-01 
3.32E+02 
2.19E-01 
7.76E-02 
3.22E-01 



[Summary Report] - Sample ID: 50061601 -·· Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- - ... --------- -------------
AG-110rn Not Detected --------. 4.07E-02 
AR-41 Not Detected -------- 1. 71E+05 
BA-133 Not Detected -------- 8.33E-02 
BA-140 Not Detected -------- 1.60E-01 
CD-109 Not Detected -------- 7.53E-01 
CD-115 Not Detected -------- 1.39E-01 
CE-139 Not Detected -------- 4.DE-02 
CE-141 Not Detected -------- 6.76E-02 
CE-144 Not Detected -------- 3.00E-01 
C0-56 Not Detected -----... - - 4.89E-02 N .b. (fP' ahfe, 
C0-57 2.13E 92 2.49E 92 4.9SE 82 
C0-58 Not Detected -------- 4.41E-02 
C0-60 Not Detected -------- 4.67E-02 
CR-51 Not Detected -------- 3.05E-01 
CS-134 Not Detected -------- 6.89E-02 
CS-137 Not Detected -------- 4.84E-02 
CU-64 Not Detected -- ....... --- .. 8.17E+Ol 
EU-152 Not Detected -------- 3.40E-01 
EU-154 Not Detected -------- 2.37E-01 
EU-155 Not Detected -------- 1.64E-01 
FE-59 Not Detected -------- 9.90E-02 
GD-153 Not Detected -------- 1.36E-01 
HG-203 Not Detected -------- 4.00E-02 
I-131 Not Detected -------- 4.11E-02 • IN-115m Not Detected -------- 3.64E+Ol 
IR-192 Not Detected -------- 3.69E-02 
K-40 1.5l.E+Ol 2.18 3.68E-01 
LA-140 Not Det:_~!=ted -------- 9.51E-02 
MN-54 Not ~etected -------- 4.84E-02 
MN-56 Not Detected --------- 1. 87E+03 
M0-99 Not Detected -------- 5.22E-01 
NA-22 Not Detected -------- 5.87E-02 
NA-24 Not Detected -------- 2.78E-01 
NB-95 Not Detected - --- .. --- 2.85E-01 
ND-147 Not Detected -------- 2.93E-01 
NI-57 Not Detected ---- ---- 1.35E-01 
BE-7 Not Detected -------- 3.13E-01 
RU-:1,03 Not Detected -------- 3.79E-02 
RU-106 Not Detected - ... - --- ... - 3. Bl.E-01 
SB-122 Not-Detected ------ 8.25E-02 ·-c:-= 
SB-124 Not Detected - - - - ---... 4. 50E- 02 
SB-125 Not Detected -------- l.lOE-01 
SC-46 Not Detected -------- 7.01E-02 
SR-85 Not Detected -------- 4.80E-02 
TA-182 Not Detected -------- 2.05E-Ol 
TA-183 Not Detected --- - - - .. - 2.20E-01 
TE-132 Not Detected -------- 5.16E-02 
TL-201 Not Detected -------- 1. 72E- 01 
V-48 Not Detected - ---- --- 5 .42E-02 
XE-133 Not Detected -------- 2.39E-01 
Y-88 Not Detected -------- 2.99E-02 
ZN-65 Not Detected .................. 1.39E-01 
ZR-95 Not Detected -------- 8.05E-02 



************************************************************************* 
• 

* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] .,. 
* 8-03-95 1:05:47 AM * 

* Analyzed by: r' n If J 1.,-:: Reviewed by: 8/$ (q_s- * 
:*******"***********+=*****************************~*********/.**~*********: 

******************** ~**~~~************* * ******************** 
Customer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID 024790-05 . 
Lab Sample ID 50061602 

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

Comments: 

MARINELLI SOIL SAMPLE 
Solid 
lSMAR. 

907.000 
8-0l-95 
8-03-95 

LAB01 

gram 
11:00:00 AM 
12:32:13 AM 

1800 seconds 
1801 seconds 

**·*** * ** * * * ** * * ** * * * * * * ** * * * * * * * * ** * * * * * * * ** ** **** * * * **** * ** * * ** * *** * * * * * 
Nuclide Activity 2S Error MDA 

{pCi/gram) 

• ---------- ------------- ----------- -------------
U-238 Not Detected -------- 1.69 
TH-234 6.19E-01 3.15E-01 4.73E-01 
U-234 Not Detected -------- 1.48E+01 
RA-226 9.84E-01 5.02E-01 7.30E-01 
PB-214 4. 93E~.01 ·· 9.87E-02 7.91E-02 
BI-214 4.23E-01 9.01E-02 8.23E-02 
PB-210 Not Detected ---~---- 1.02 

TH-232 4.18E-Ol 1. 95E-01 2.73E-01 
RA-228 5.46E-01 2.03E-01 1.65E-01 
AC-228 Not Detected ----- -- - 2.75E-01 
TH-228 5.38E-01 3.0BE-Ol 6.98E-01 
RA-224 4.53E-01 3.11E-01 6.04E-01 
PB-212 5.66E-01 1.14E-01 5.12E-02 
BI-212 S.OSE-01 3.37E-01 4.99E-01 
TL-208 4.93E-01 l.llE· 01 9.53E-02· - -c:= 
U-235 Not Detected -------- 2.98E-01 
TH-231 Not Detected -------- 5.92E-01 
PA-231 Not Detected -------- 1. 76 
AC-227 Not Detected -------- 2.24 
TH-227 Not Detected .................... 4.56E-01 
RA-223 Not Detected ------·- 2.07E-01 
RN-219 Not Detected .................... 3.58E-01 
PB-211 Not Detected ..................... 8.77E-0.1 
TL-207 Not Detected .. .. .. - - .. - - 1. 99E+01 

• AM-241 Not Detected -------- 2 .llE- 01 
PU-239 Not Detected -------- 3.4SE+02 
NP-237 Not Detected -------- 2.34E-01 
PA-233 Not Detected -------- 7.73E-02 
TH-229 Not Detected - .. - .. - ... -- 3.19E-01 



(Summary Report) - Sample ID: 50061602 -· Nuclide Activity 28 Error MDA 
(pCi/gram) 

---------- ------------- ----------·- -------------
AG-110m Not Detected -------- 4.0SE-02 
AR-41 Not Detected -------- 9.4SE+04 
BA-133 Not Detected -------- 7.86E-02 
BA-140 Not Detected -------- 1.56E-01 
CD-109 Not Detected -------- 8.05E-01 
CD-H5 Not Detected -------- 1.40E-01 
CE-139 Not Detected -------- 4.23E-02 
CE-141 Not Detected -------- 6.86E-02 
CE-144 Not Detected -------- 3.04E-01 
C0-56 Not Detected -------- 4.61E-02 
C0-57 Not Detected -------- 3.91E-02 
C0-58 Not Detected -------- 4.66E-02 
C0-60 Not Detected -------- 4.94E-02 
CR-51 Not Detected -------- 3.07E-01 
CS-134 Not Detected -------- 6.56E-02 
CS-137 Not Detected -------- 4.43E-02 
CU-64 Not Detected -------- 8.23E+01 
EU-152 Not Detected -------- 3.57E-01 
EU-l54 Not Detected ----·---- 2.42E-01 
EU-155 Not Detected -------- 1. 63E-01 
FE-59 Not Detected -------- 9.96E-02 
GD-l53 Not Detected -------- 1.31E-01 
HG-203 Not Detected -------- 3.80E-02 
I-13l Not Detected -------- 4.38E-02 • IN-115m Not Detected -------- 2.97E+01 
IR-192 Not Detected -------- 3.68E-02 
K-40 l.44E+01 2.10 3.94E-Ol 
LA-l40 Not Detected·· -------- 1.03E-Ol 
MN-54 Not Dete.cted -------- 4.92E-02 
MN-56 Not Detected -------- l.l8E+03 -M0-99 Not Detected -------- 4.7SE-Ol 
NA-22 Not Detected -------- 5.79E-02 
NA-24 Not Detected -------- 2.66E-Ol 
NB-95 Not Detected -------- 2.86E-Ol 
ND-l47 Not Detected -------- 2.98E-Ol 
NI-57 Not Detected -------- l.31E-Ol 
BE-7 Not Detected ..................... 3.53E-01 
RU-103 Not Detected -------- 3.92E-02 
RU-106 Not Detected ....................... 4.02E-Ol 
SB-122 Not Detected ------ 8.32E-02 "~ 
SB-124 Not Detected -------- 4.40E-02 
SB-125 Not Detected -------- l.llE-01 
SC-46 Not Detected -------- 7.29E-02 
SR-85 Not Detected -------- 4.73E-02 
TA-182 Not Detected -------- 2.15E-01 
TA-183 Not Detected ....................... 2.23E-01 
TE-132 Not Detected -------- S.lSE-02 
TL-201 Not Detected ................... l. 67E- 01 
V-48 Not Detected -------- 4.87E-02 
XE-133 Not Detected -------- 2.34E-Ol 
Y-88 Not Detected -------- 3.58E-02 
ZN-65 Not Detected -------- l.41E-01 • ZR-95 Not Detected -------- 7.95E-02 



• 

• 

• 

******************************************************************~****** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory] - * 
* 8-03-95 8:37:37 AM * 
************************************************************************* 

: Analyzed by: ~ ........ (" n %;f.,. Reviewed by: ft!WVJ o/3. /~)'"- : 
****************~~***Y4*******************;~;~***************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50061603 . 

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 

8-03-95 
LAB01 

Each 
12:00:00 PM 

8:24:05 AM 

600 seconds 
608 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

-- - - ------ ------------- ----------- -------------
U-238 Not Detected - ------- 2.05E+04 
TH-234 Not Detected -------- 3.88E+03 
U-234 Not Detected --- - ---- 1.16E+05 
RA-226 Not Detected -- - - --- - 5.99E+03 
PB-214 Not Detected -------- 6.92E+02 
BI-214 Not :Detected --- - -- - - 6.16E+02 
PB-210 Not Detected -.a------ 5.22E+03 

TH-232 Not Detected -------- 2.02E+03 
RA-228 Not Detected -- -- - --- 2.70E+03 
AC-228 Not Detected -------- 1.77E+03 
TH-228 Not Detected -------- 3.66E+04 
RA-224 Not Detected -------- 5.33E+04 
PB-212 Not Detected - - .. - --- - 2.85E+03 
BI-212 Not Detected - .. - - ... - .. - 2.59E+04 
TL-208 Not Detected .. - -- -- -... 5.29E+03 - ~ 

U-235 Not Detected -------- 1. 67E+03 
TH-231 Not Detected -------- 2.61E+03 
PA-2·31 Not Detected - ----- - - 9.09E+03 
AC-227 Not Detected -------- 1.48E+04 
TH-227 Not Detected -------- 2.33E+03 
RA-223 Not Detected - ... - ... - -- ... 1. OOE+26 
RN-219 Not Detected ....................... 2.83E+03 
PB-211 Not Detected .. - -- - --- 8 .58E.+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 8.72E+04 1.39E+04 2.01E+03 
PU-239 Not Detected -------- 1. 81E+06 
NP-237 Not Detected -------- 1.76E+03 
PA-233 Not Detected ... - - - .. - -- 6.00E+02 
TH-229 Not Detected .. - -- ... - .. - 1.57E+03 



[Summary Report] . Sample ID: 50061603 ··; Nuclide Activity 2S Error MDA 
(pCi/Each) 

--- -- ----- ------------- ----------- -------------
AG·110m Not Detected -------- 1.80E+05 
AR-41 Not Detected -------- 1.00E+26 
BA-133 Not Detected -------- 5.49E+02 
BA-140 Not Detected -------- 1.00E+26 
CD-109 3.24E+05 5.19E+04 5.19E+04 
CD-115 Not Detected -------- 1.00E+26 
CE-139 Not Detected -------- 1.50E+06 
CE-141 Not Detected -------- 4.51E+18 
CE-144 Not Detected -------- 1.10E+05 
C0-56 Not Detected -------- 2.41E+09 
C0-57 1.25E+04 1.58E+04 2.54E+04 
C0-58 Not Detected -------- 8.57E+09 
C0-60 7.48E+04 9.73E+03 5.09E+02 
CR-51 Not Detected -------- 1. 70E+22 
CS-134 Not Detected -------- 1.44E+03 
CS-137 6.82E+04 8.80E+03 4.49E+02 
C0-64 Not Detected -------- l.OOE+26 
E0-152 Not Detected -------- 3.51E+03 
E0-154 Not Detected -------- 2.23E+03 
E0-155 Not Detected -------- 1.67E+03 
FE-59 Not Detected -------- 4.74E+14 
GD-153 Not Detected -------- 8.59E+04 
HG-203 Not Detected -------- 4.34E+13 
I-131 Not Detected -------- 1.00E+26 • IN-115m Not Detected -------- 1.00E+26 
IR-192 Not Detected -------- 3.40E+09 
K-40 Not Detected -------- l.69E+03 
LA-140 Not Det.ected -------- l.OOE+26 
MN-54 Not Detected -------- 1.85E+04 
MN-56 Not Detected -~------ 1.00E+26 
M0-99 Not Detected -------- 1. OOE+26 
NA-22 Not Detected -------- 7. 84E+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 - --- --- .. 2.08E+13 
R0-103 Not Detected - ---- -- ... 6.91E+15 
RU-106 Not Detected ----- - -- 7. 79E+0'4 
SB-122 Not ~tected ----~- 1. OOE+26 ~ 
SB-124 Not Detected - - ----- .. 1.39E+11 
SB-125 Not Detected ------ -- 3.59E+03 
SC·4·6 Not Detected .. ---- -- .. 7.77E+08 
SR-85 Not Detected .. -- - --- - 4.03E+l0 
TA-182 Not Detected -------- 4.54E+07 
TA-183 Not Detected - --- .. --- l.OOE+26 
TE-132 Not Detected - - --- -- - l.OOE+26 
TL-201 Not Detected -- .. - --- - 1.00E+26 
V-48 Not Detected -------- 1. 00E+26 
XE-133 Not Detected -------- 1. OOE+26 
Y-88 Not Detected ------ -- 1.42E+07 
ZN-65 Not Detected ------ -- 1. 30E+05 
ZR-95 Not Detected -------- 8.46E+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 

8-03-95 8:42:31 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
MEC 

·50061603 
1. 00 

11-01-90 
8-03-95 

Each 
12:00:00 

8:24:05 
600 seconds 
608 seconds 

PM 
AM 

Parameter Mean lS Error New Value < LU : SD : UD : BS 

AM-241 Activity 8.624E-02 1.011E-02 8.716E-02 < 

CS-137 Activity 6.925E-02 6.899E-03 6.822E-02 < 

C0-60 Activity 7.798E-02 8.094E-03 7.469E-02 

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

Reviewed by: 1 .. -/'.L I 
r;{jys 

~ 



************************************************************************* 
* Sandia National Laboratories · '* 
'* Radiation Protection Sample Diagnostics Program (88~ Laboratory] ~. 
* 8-03-95 ~2:25:43 AM * . 
****'**'*'*'*'*'*'*'*'*****'*'*'*'*'*'*'*'*'*'*'*'*'*'*'*'**'*'*'*'*'*'*'*'**'**'*'*'**'*'**'**'**'***'**'****'*'**'*'*** / 

: Analyzed by: ~- .. _ 1 (l_ IJ ill~t~: Reviewed by: ~ C (3/1.) : 
'*'*'*'***'*'***'*'**'**'*'*'*~*~~~,*~'*'**'*'*'*'*'**'**'**'**~~J{~: ••••••• *****'**'*** 

CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 024789-05 
Lab Sample ID 5006~60~ . 

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 

978.000 
8-01-95 
8-02-95 

LABO~ 

gram 
8:50:00 AM 

1~:51:35 PM 

~800 seconds 
1801 seconds 

Comments: 
'***'*'**'*********'***'*'*'****'*********'**'*'**'**'****'****'**********'**'*'***'*******'*'* 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------U-238 Not Detected -------- 1. 70 
TH-234 7.22E-01 3.46E·O~ 4.92E·O~ 
U-234 Not Detected -------- 1.54E+O~ 
RA-226 1.03 6.54E-01 9.96E-01 
PB-214 6.04E-01 1.16E-01 9.26E-02 
BI-214 5.03E•01 9.70E-02 7.82E-02 
PB-210 Not Detected -------- 1.10 

TH-232 3.97E-01 1.70E-01 2.29E-01 
RA-228 6.40E-01 2.12E-01 1. 61E-O~ 
AC-228 6 .llE-01 1.52E-01 1.45E-01 
TH-228 7.85E·O~ 1. 79E- 01 6.75E-Ol 
RA-224 5.88E-01 3.24E-01 5.66E-01 
PB-212 5.98E-01 1.17E-01 4.83E-02 
BI-212 7.12E-01 3.23E-01 4.30E-01 
TL-208 5.23E-01 1.23E-01 1. 22E- 01 

U-235 Not ~ected - 2.96E-01 ··~ --------
TH-231 Not Detected -------- 5.74E-01 
PA-231 Not Detected -------- 1. 74 
AC-227 Not Detected -------- 2.21 
TH-227 Not Detected - ------- 4.49E-01 

•• 

RA-223 Not Detected -------- 2.02E-01 
•l)oT c .. ..J.t..t..L0 ~ ·q~ RN-219 3 J BE- 0~ l :;zu:. OJ. ::1 4J.i O;J. 

PB-211 Not Detected -------- 9.01E-01 
TL-207 Not Detected ----- --- 1. 97E+01 

AM-241 Not Detected -------- 2.07E-01 
PU-239 Not Detected -------- 3.32E+02 •• NP-237 Not Detected -------- 2.19E-01 
PA-233 Not Detected -------- 7.76E-02 
TH-229 Not Detected - - ---- - - 3.22E-01 



• [Sununary Report] - Sample ID: 50061601 

Nuclide Activity 28 Error MIJA 
(pCi/gram) 

---------- ------------- - ------ ---- ------------ -
AG-110m Not Detected --- ----- 4.07E-02 
AR-41 Not Detected -------- 1.71E+05 
BA-133 Not Detected -------- 8.33E-02 
BA-140 Not Detected -------- l.60E-01 
CD-109 Not Detected -------- 7.53E-01 
CD-115 Not Detected -------- l.39E-01 
CE-139 Not Detected -------- 4.BE-02 
CE-141 Not Detected -------- 6.76E-02 
CE-144 Not Detected -------- 3.00E-01 
C0-56 Not Detected -------- 4.89E-02 N J), ()lp1 afs(a,.f 
C0-57 2.1JE 92 2 .49E 92 4.99E 92 
C0-58 Not Detected -------- 4.41E-02 
C0-60 Not Detected -------- 4.67E-02 
CR-51 Not Detected -------- 3.05E-Ol 
CS-134 Not Detected ·------- 6.89E-02 
CS-137 Not Detected -------- 4.84E-02 
CU-64 Not Detected -------- 8.17E+01 
EU-152 Not Detected -------- 3.40E-Ol 
EU-154 Not Detected -------- 2.37E-01 
EU-155 Not Detected -------- 1. 64E-01 
FE-59 Not Detected -------- 9.90E-02 
GD-153 Not Detected -------- 1.36E-01 
HG-203 Not Detected -------- 4.00E-02 

• I-131 Not Detected -------- 4.11E-02 
IN-115m Not Detected -------- 3.64E+Ol 
IR-192 Not Detected -------- 3.69E-02 
K-40 1.51E+Ol 2.18 3.68E-01 
LA-140 Not Detected -------- 9 .51E-02 
MN-54 Not Detected·· -- - - ---- 4.84E-02 
MN-56 Not Detected -------- 1.87E+03 
M0-99 Not Detected -------- 5.22E-01 
NA-22 Not Detected -------- 5.87E-02 
NA-24 Not Detected -- - - ---- 2.7BE-01 
NB-95 Not Detected -------- 2.85E-01 
ND-147 Not Detected -------- 2.93E-Ol 
NI-57 Not Detected -------- 1.35E-01 
BE-7 Not Detected -------- 3.BE-01 
RU-103 Not Detected -- - ---- - 3.79E-02 
RU-106 Not Detected -------- 3.81E-01 
SB-122 Not Detected -------- 8.25E-02 
SB-124 Not Betected ----- ~- 4.50E-02 ·~ 
SB-125 Not Detected - - -- -- .. - 1.10E- 01 
SC-46 Not Detected -- .. - - - - - 7.01E-02 
SR-85 Not Detected -------- 4.80E-02 
TA-182 Not Detected - -- --- - - 2.05E-01 
TA-183 Not Detected ---- .. --- 2.20E-01 
TE-132 Not Detected - ------- 5.16E-02 
TL-201 Not Detected -------- 1.72E-01 
V-48 Not Detected -------- 5.42E-02 
XE-133 Not Detected -------- 2.39E-01 
Y-88 Not Detected -------- 2.99E-02 

• ZN-65 Not Detected -------- 1.39E-01 
ZR-95 Not Detected ---- - --- 8.05E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) .• 
* 8-03-95 1:05:47 AM . 
*******************+=*************************************************** 

: Analyzed by: (' n r/ /; 7~-:: Reviewed by: f"hp, /l/1 '8 /5 h.s- : 
******************** . ~**~J~~*************~~:~***************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
CUstomer Sample ID 024790-05 
Lab Sample ID 50061602 

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 
1S.MAR 

907.000 
8-01-95 
8-03-95 

LAB01 

gram 
11:00:00 AM 
12:32:13 AM 

1800 seconds 
1801 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
U-238 Not Detected -------- 1.69 
TH-234 · 6.19E-01 3.15E-01 4.73E-01 
U-234 Not Detected -------- 1.48E+01 
RA-226 9.84E-01 5.02E-01 7.30E-01 • PB-214 4.93E-Ol 9.87E-02 7.91E-02 
BI-214 · 4.23E-01 9.01E-02 8.23E-02 
PB-210 Not Detected - - - -- --- 1.02 

TH-232 4.18E-01 1. 95E-01 2.73E-01 
RA-228 5.46E-01 2.03E-01 1. 65E-01 
AC-228 Not Detected -------- 2.75E-01 
TH-228 5.38E-01 3.08E-01 6.98E-01 
RA-224 4.53E-01 3.11E-01 6.04E-01 
PB-212 5.66E-01 1.14E- 01 5.12E-02 
BI-212 5.05E-01 3.37E-01 4.99E-01 
TL-208 4.93E-01 l.llE- 01 9.53E-02 

U-235 Not -netected 2.98E-01 ·--== --------
TH-231 Not Detected -------- 5.92E-01 
PA-231 Not Detected .. --- - ... ... ... 1. 76 
AC-227 Not Detected -------- 2.24 
TH-227 Not Detected -------- 4.56E-01 
RA-223 Not Detected -------- 2.07E-01 
RN-219 Not Detected ·------- 3.58E-01 
PB-211 Not Detected -------- 8.77E-01 
TL-207 Not Detected -------- 1. 99E·+01 

AM-241 Not Detected - - ----- ... 2.11E-01 
PU-239 Not Detected -------- 3.45E+02 
NP-237 Not Detected -------- 2.34E-01 
PA-233 Not Detected - ... - - - ... -- 7.73E-02 
TH-229 Not Detected -------- 3.19E-01 • 



- [Summary Report) - Sample ID: 50061602 

Nuclide Activity 2S Error MDA 
(pCi/gram) 

---------- ------------- ----------- -------------
AG·llOm Not Detected -------- 4.05E-02 
AR-41 Not Detected -------- 9.45E+04 
EA•l33 Not Detected -------- 7.86E-02 
EA-140 Not Detected -------- 1.56E-01 
CD-109 Not Detected -------- B.OSE-01 
CD-115 Not Detected -------- 1. 40E-01 
CE-139 Not Detected -------- 4.23E-02 
CE-141 Not Detected -------- 6.86E-02 
CE-144 Not Detected -------- 3.04E-01 
C0-56 Not Detected -------- 4.61E-02 
C0-57 Not Detected -------- 3.91E-02 
C0-58 Not Detected -------- 4.66E-02 
C0-60 Not Detected -------- 4.94E-02 
CR-51 Not Detected -------- 3.07E-01 
CS-134 Not Detected -------- 6.56E-02 
CS-137 Not Detected -------- 4.43E-02 
CU-64 Not Detected -------- 8.23E+01 
EU-152 Not Detected -------- 3.57E-01 
EU-154 Not Detected -------- 2.42E-01 
EU-155 Not Detected -------- 1.63E-01 
FE-59 Not Detected -------- 9.96E-02 
GD-153 Not Detected -------- 1. 31E-Ol 
HG-203 Not Detected -------- 3.80E-02 
I-131 Not Detected -------- 4.38E-02 
IN-115m Not Detected -------- 2.97E+01 
IR-192 Not Detected -------- 3.68E-02 
K-40 1.44E+Ol 2.10 3.94E-01 
LA-140 Not Detected -------- 1.03E-01 
MN·54 Not Dete.cted -------- 4.92E-02 
MN-56 Not Detected -------- 1.1BE+03 
M0-99 Not Detected ----·---- 4.75E-01 
NA-22 Not Detected -------- 5.79E-02 
NA-24 Not Detected -------- 2.66E-01 
NE-95 Not Detected -------- 2.86E-01 
ND-147 Not Detected -------- 2.9BE-01 
NI-57 Not Detected -------- 1.31E-Ol 
BE-7 Not Detected -------- 3.53E-01 
RU-103 Not Detected -------- 3.92E-02 
RU-106 Not Detected -------- 4.02E-01 
SE-122 Not Detected -------- 8.32E-62 
SE-124 No~etected - ... ----- 4.40E-02 ~ 
SE-125 Not Detected -------- 1.11E-Ol 
SC-46 Not Detected -------- 7.29E-02 
SR-85 Not Detected -------- 4.73E-02 
TA-182 Not Detected -------- 2.15E-01 
TA-183 Not Detected -------- 2.23E-Ol 
TE-132 Not Detected ..................... 5.15E-02 
TL-201 Not Detected -------- 1.67E-01 
V-48 Not Detected -------- 4.87E;-02 
XE-133 Not Detected -------- 2.34E-01 
Y-88 Not Detected -----·-- 3.58E-02 
ZN-65 Not Detected -------- 1.41E-01 
ZR-95 Not Detected ..................... 7.95E-02 



************************************************************************* 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [881 Laboratory) .• 
* 8-03-95 8:37:37 AM 
************************************************************************ 

: Analyzed by: S,, ....... r' n %A Reviewed by: /t/Mil/1 o/3 i7),- : 
****************~~****~*******************:~:~***************** 
CUstomer D.MILLER/E.RANKIN (7582/SMO) 
Customer Sample ID LAB CONTROL SAMPLE ANALYSIS #CG134 
Lab Sample ID 50061603 

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 

8-03-95 
LAB01 

Each 
12:00:00 PM 

8:24:05 AM 

600 seconds 
608 seconds 

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

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- - ------ ---- -------------
U-238 Not Detected -------- 2.05E+04 
TH-234 Not Detected -------- 3.88E+03 
U-234 Not Detected -------- 1.16E+05 
RA-226 Not Detected -------- 5.99E+03 
PB-214 Not Detected -------- 6.92E+02 
BI-214 Not Detected· -------- 6.16E+02 
PB-210 Not Detected -- - ----- 5.22E+03 

TH-232 Not Detected - - ---- - - 2.02E+03 
RA-228 Not Detected -------- 2.70E+03 
AC-228 Not Detected -------- 1.77E+03 
TH-228 Not Detected -------- 3.66E+04 
RA-224 Not Detected -------- 5.33E+04 
PB-212 Not Detected ........................ 2.85E+03 
BI-212 Not Detected -------- 2.59E+04 
TL-208 Not Detected -------- 5.29E+03 

U-235 Not ~tected - 1.67E+03 ·~ --------
TH-231 Not Detected -------- 2.61E+03 
PA-231 Not Detected -------- 9.09E+03 
AC-227 Not Detected .. .. - .. - - - - 1.48E+04 
TH-227 Not Detected -------- 2.33E+03 
RA-223 Not Detected - - - - .. - - - 1. OOE+26 
RN-219 Not Detected -------- 2.83E+03 
PB-211 Not Detected ... ... - ... - - - - 8.58E+03 
TL-207 Not Detected -------- 2.14E+05 

AM-241 8.72E+04 1. 39E+04 2.01E+03 
PU-239 Not Detected -------- 1.81E+06 
NP-237 Not Detected ·------- 1.76E+03 
PA-233 Not Detected ----·--- 6.00E+02 
TH-229 Not Detected ----·--- 1.57E+03 • 



[Summary Report] - Sample ID: 50061603 

Nuclide Activity 2S Error MDA 
(pCi/Each) 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 1. 80E+05 
AR-41 Not Detected -------- 1. OOE+26 
BA-133 Not Detected -------- 5.49E+02 
BA-140 Not Detected -------- l.OOE+26 
CD-109 3.24E+05 5.19E+04 · 5 .19E+04 
CD-115 Not Detected -------- l.OOE+26 
CE-139 Not Detected -------- 1.50E+06 
CE-141 Not Detected -------- 4.51E+l8 
CE-144 Not Detected -------- 1.10E+05 
C0-56 Not Detected -------- 2.41E+09 
C0-57 l.25E+04 1.58E+04 2.54E+04 
C0-58 Not Detected -------- 8.57E+09 
C0-60 7.48E+04 9.73E+03 5.09E+02 
CR-51 Not Detected -------- 1. 70E+22 
CS-134 Not Detected -------- 1.44E+03 
CS-137 6.82E+04 8.80E+03 4.49E+02 
CU-64 Not Detected -------- 1.00E+26 
EU-152 Not Detected -------- 3.5l.E+03 
EU-154 Not Detected -------- 2.23E+03 
EU-155 Not Detected -------- l.67E+03 
FE-59 Not Detected -------- 4.74E+l.4 
GD-153 Not Detected -------- 8.59E+04 

• 
HG-203 Not Detected -------- 4.34E+l3 
I-131 Not Detected -------- 1. OOE+26 
IN-115m Not Detected -------- l..OOE+26 
IR-192 Not Detected -------- 3.40E+09 
K-40 Not Detected -------- l..69E+03 
LA-l.40 Not Detected -------- l.OOE+26 
MN-54 Not Detected. -------- l.B5E+04 
MN-56 Not D'etected -------- l..OOE+26 
M0-99 Not Detected -------- 1.00E+26 
NA-22 Not Detected ·------- 7.84E+02 
NA-24 Not Detected -------- l.OOE+26 
NB-95 Not Detected -------- 1.00E+26 
ND-147 Not Detected -------- 1. 00E+26 
NI-57 Not Detected -------- l.OOE+26 
BE-7 Not Detected -------- 2.08E+l3 
RU-103 Not Detected -------- 6. 91E+15 
RU-106 Not Detected -------- 7.79E+04 
SB-122 Not Detected -------- 1. 0 OE+2'"6 
SB-124 Not 'Uetected - 1. 39E+ll 

·c:-=:---------
SB-125 Not Detected -------- 3.59E+03 
SC-46 Not Detected -------- 7.77E+08 
SR-85 Not Detected -------- 4.03E+10 
TA-182 Not Detected .. -- ----- 4.54E+07 
TA-183 Not Detected - - - ----- l.OOE+26 
TE-132 Not Detected .. - --- - - - l..OOE+26 
TL-201 Not Detected -------- 1. OOE+.26 
V-48 Not Detected -------- 1. OOE+26 
XE-133 Not Detected -------- 1. OOE+26 

• 
Y-88 Not Detected - - .. -- --- 1.42E+07 
ZN-65 Not Detected -------- 1.30E+05 
ZR-95 Not Detected -------- 8.46E+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 

8-03-95 8:42:31 AM 
C:\GENIEPC\CAMFILES\LCS1.QAF 
MEC 
50061603 

1. DO 
11-01-90 

8-03-95 

Each 
12:00:00 

8:24:05 
600 seconds 
608 seconds 

Mean 1S Error 

PM 
AM 

New Value < LU : SD : UD : BS 
--------------- ----------- ------------
AM-241 Activity 

CS-137 Activity 

C0-60 Activity 

Flags Key: LU = 
SD = 
UD 
BS = 

Reviewed by: 

8.624E-02 1. OllE- 02 

6.925E-02 6.899E-03 

7.798E-02 8.094E-03 

Boundacy T-est 
Sample--Driven N-Sigrna Test 
User Driven N-Sigma Test 
Measurement Bias Test 

8.716E-02 < 

6.822E-02 < 

7 .469E-02 < 

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

Be 
Ac 
Ac 
Ac 

= Below 
= Action 
= Action 
= Action 

./ 



Attachment I 



• 

• 

Site-Specific Comments ou 1302 

Attachment I 

List of VOCs, SVOCs, and PCBs Analyzed for . 

SNUNM ER Project 
Tun" 19QR 

At ER Site 226 

May 1997 NFA Proposals 
Comment Responses 
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GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

ContAct: 
Project Description: 

cc: SNLS00295 

Sandia National Laboratories 
PO Box 5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP #AJ2480A 

Report Date: August 09, 1995 

Sample ID 
LablD 
Matrix 

: 024726-01 Tl226-SD-001-001-SS 
: 9507402-01 

Date Collected 
Date Received 
Priority 
Collector 

:SOIL 
: 07/20/95 
: 07121195 
: Routine 
:Client 

Parameter Qualifier Result DL RL Units 

•

eOrganics 
· t Compound List Volatiles · 35 items 

·-Trichloroethane U 
.2.2-Tetrachloroethane U 

1.1.2-Trichloroethane U 
1.1-Dichloroethane U 
.U-Dichloroethylene U 
1.2-Dichloroethane U 
1.2-Dichloropropane U 
I ,2-cis-Dichloroethylene U 
1,2-trans-Dichloroethylene U 
2-Butanone U 
2-Hexanone U 
4-Methyl-2-pentanone U 
Acetone J 
Benzene U 
Bromoform U 
Carbon Disulfide U 
Carbon Tetrachloride U 
Chlorobenzene U 
Chlorodibromomethane U 
Chloroethane U 
Chloroform U 
Dichlorobromomethanc 
Ethyl benzene 

u 
u 
u 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 - 10.0 
2.00 10.0 
2.00 10.0 
10.0 10.0 
2.00 10.0 
10.0 50.0 
10.0 20.0 
10.0 20.0 
10.0 50.0 
2.00 10.0 
2.00 10.0 
2.00 20.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 
2.00 10.0 

•

Bromide 
Chloride U ND 2.00 10.0 

' ylenc Chloride 
.1e ~1\J F~ MAT/a N;0N d~:~ 

uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 
uglkg 

Laboratory Certifications 

STATI: GEL EP1 
fl. E87156187294 E87472J874S8 
NC 233 
sc 10120 10582 
'IN 02934 
VA OOISI 
WI 9998!779 

Page I of3 

DF Analyst Date Time Batch M 

1.0 TLD 07/31/95 1735 7014:! 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 
l.O 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 11 
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.. 

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, Now Mexico 87185-1331 

· Ms. Pamela Puissant 
RFP #AJ2480A 

Repon Date: August 09, 1995 

SamplelD :024726-01 T1226-SD.QOI-001-SS 

Parameter Qualifier Result 

Tetrachloroethylene 
Toluene 
Trichloroethylene 
Vinyl Acetate 
Vinyl chloride 
Xylenes (TOTAL) 
cis-1.3-Dichloropropylene 
trans-1,3-Dichloropropylene 

Surrogate Recovery 

1.2-Dichloroethane-d4 
· Bromofluorobenzene 

Toluene-dB 

M=Method 

Ml 

u NO 
u NO 
u NO 
u NO 
u NO 
u NO 
u NO 
u NO 

Test 

TCL VOLATILES 
TCL VOLATILES 
TCL VOLA TILES 

Percent% 

96.1 
97.3 
105. 

DL 

2.00 
2.00 
2.00 
10.0 
2.00 
4.00 
2.00 
2.00 

Method-Description 

EPA 8240 extended 

RL UnHs 

10.0 uglkg 
10.0 uglkg 
10.0 ug/kg 
20.0 uglkg 
10.0 ug/kg 
40.0 uglkg 
10.0 uglkg . 
10.0 uglkg 

Acceptable Limits 

(71.9. 131.) 
(74.0. 112.) 
(82.3 • 117.) 

Laboratory Certlncallons 

STAlE CiEL EPl 
fl. E871S6187294 E874721874S8 
NC 233 
sc 10120 10582 
lN 02934 
VA OO!SI 
WI 99988779 

Page 2 of3 

DF Analyst Date Time Batch M 

1.0 
1.0 TLD 07/31/95 1735 70142 I 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12 
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GENERAL ENGINEERING LABORATORIES 
Laboratory C~rtifical.ions 

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 #AJ2480A 

Report Date: August 09, 1995 

SamplelD : 024726-01 Tl226-SD-001-001-SS 

M=Method Method-Description 

This data report has been prepared and reviewed 
in accordance .with General Engineering Laboratories 

operating procedures. Please direct 
to your Project Manager, Edie Kent at (803) 769-7385. 

\.. ~ $S> ~ 5:> ~~~ 
Analytical Repon Specialist 

ST A iE GEL EPI 
Fl. E871S6187294 £87472187458 
NC 233 
sc 10120 10582 
'IN 02934 
VA OOISI 
WI 99988779 

Page 3 of3 

13 



GENERAL ENGINEERING LABORATORIES 
Meeting today 's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Conlaet: 
Project Description: . 

Sandia National Laboratories 
POBoxSBOO 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP #AJ2480A 

c:c: SNLS00295 Repon Date: September 01, 1995 

SampleiD 
LabiD 
Mattix 
Date Collected 
Date Received 

Priority 
Collector 

Parameter Q~auner Result 

Extractable Organics 
Target CompoUTJd List BINI A Compounds- 65 ilems 
1.2,4-Trichlorobenzcne u ND 
1,2-Dichlorobenzcne u ND 
1.3-Dichlorobenzene u ND 
1,4-Dichlorobenzcne u ND 
2,4,5-Trichlorophenol u ND 
2,4,6-Trichlorophenol u ND 
2,4-Dichlorophcnol u ND 
2,4-Dimethylphenol u ND 
2,4-Dinia:ophenol u ND 
2,4-Dinia:otoluene u ND 
2.6-Dinitrotoluene u ND 
2-Chloronaphthalcne u ND 
2-Chlorophcnol u ND 
2-Methylnaphthalene u ND 
2-Nitrophenol u ND 
2-methyl-4,6-dinitrophenol u ND 
3,3 '-Diehl oro benzidine u ND 
4-Bromophenyl phenyl ether u ND 
4-Chloroaniline u ND 
4-Chlorophenyl phenyl ether u ND 
4-Nitrophenol u ND 
4-chloro-3-methyl phenol u ND 
Aa:naphthcne ., U ND 
Aa:naphthylene u ND 
Anthracene u ND 
Bcnz.o( a )anthracene u . ND 
Bcnz.o(a)pyrene u ND 

: 024726-02 T1226-SD-001-001-SS 
: 9507402-02 
:son. 
: 07/2JJ/95 
: O?(l.l/95 
:Routine 
:Client 

DL 

166 
166 
166 
166 
166 
166 
166 
166 
332 
166 
166 
166 
166 
166 
166 

983 
1660 

199 
166 
166 
332 
166 
166 
166 
166 
166 
166 

RL Units 

332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 

1490 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 

1650 ug/kg 
4150 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
664 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 ug/kg 
332 uglkg 

Labora&or7 Ctrtiflc:aUons 

STATE aEl. EPI 
FL El715611'7294 EI7472JS7451 
NC 233 
sc 10120 10S82 
TN 02934 
VA OOlSl 
WI P!IIJII'n9 

Page 1 of5 

DF Analyst Date Time Batch M 

1.0 ICB 08/04/9~ 1631 70116 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 
1.0 

29 

·'~ 
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~ \.. ~~G/4-~~ 

·l'L_ ~ GENERAL ENGINEERING LABORATORIES a -; Meeting roday's needs with a vision for romorroll'. Labara&orJ Cert111callom 

STATE CiEL EPI 

·: Ci~4TQR\~c:,- Fl. El7156117294 E87472Jt745 8 
NC 233 
sc 101:21) 10582 
TN 02934 

CERTIFICATE OF ANALYSIS VA 00151 
9981719 

Client: Sandia National Laboratories 
POBox5800 
Albuquerque, New Mexico 87185-1331 

Contact: Ms. Pamela Puissant 
Project Description: RFP #AI2480A 

cc: SNLS00295 Repon Date: . September 01, 1995 Page 2 of5 

SampleiD : 024726-02 T1226-SD-00i..OQ1-SS 

Parameter Qual.lfler Result DL RL Units DF Analyst Date Time Batch M 

Benzo(b )fluoranthene u ND 166 332 ug/kg 1.0 
Benzo(ghi)pe:rylene u ND 166 332 ug/kg 1.0 JCB 08/()4f)5 1631 70116 1 
Benzo(k)fluoranthene u ND 166 332 ug/kg 1.0 
Benzoic Acid u ND 332 664 ug/kg 1.0 
Benzyl Alcohol u ND 166 332 uglkg 1.0 
Butyl benzyl phthalate u ND 166 332 ug/kg 1.0 

u ND 166 332 uglkg 1.0 
phthalate u ND 166 332 uglkg 1.0 
phthalate u ND 166 332 ug/kg 1.0 

:ibenzo(a.h)anthracene u ND 166 332 ug/kg 1.0 
Dibenzofuran u ND 166 332 ug/kg 1.0 
Diethyl phthalate u ND 129 332 ug/kg 1.0 
Dimethyl phthalate u ND 166 332 uglkg 1.0 
Auoranthene u ND 166 332 uglkg 1.0 
Auorene u ND 166 332 ug/kg 1.0 
Hexachloroben.zene u ND 199 332 ug/kg 1.0 
Hexachlorobutadiene u ND 166 332 ug/kg 1.0 
Hexachlorocyclopentadiene u ND 232 332 ug/kg 1.0 
Hexachloroethane u ND 166 332 ug/kg 1.0 
Indeno(1.2,3-c,d)pyrene u ND 166 332 ug/kg 1.0 
lsophorone u ND 166 332 ug/kg 1.0 
N-Ni1rosodiphenylamine u ND 166 332 ug/kg 1.0 
N -Ni1rosodipropylamine u ND 166 332 uglkg 1.0 
Naphthalene u ND 166 332 ug/kg 1.0 
Nitrobenzene u ND 166 332 ug/kg 1.0 
Pentachlorophenol u ND 266 332 uglkg 1.0 
Phenanthrene u ND 166 332 uglkg 1.0 
Phenol u ND 166 332 ug/kg 1.0 
Pyrene u ND 166 332 ug/kg 1.0 
bis(2-Chloroethoxy)methane u ND 166 332 ug/kg 1.0 
bis(2-Chloroethyl) ether ·U ND 166 332 ug/kg 1.0 

~-CbloroUopmpyl)<ll= u ND 166 332 ug/kg 1.0 
-Eihylhexyl)phlhalate u ND- 166 332 ug/kg 1.0 

-Cresol u ND 116 332 ug/kg 1.0 
Ni1r0aniline u ND 259 332 uglkg 1.0 

30 
---- ·· - ·---· -- ..... . -.. - . ...... _ .. _,, . ·-... 



GENERAL ENGINEERING LABORATORIES 
Laboratory Certinc:atlons 

Meeting today 's needs with a vision for tomorrow. 

CERTIFICATE OF ANALYSIS 

Client: 

Contact: 
Project Description: 

cc: SNLS00295 

Sandia National Laboratories 
P0Box5800 
Albuquerque, New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP #AJ2480A 

Report Date: August 09, 1995 

Sample ID 
LablD 
Matrix 

:024726-03 T1226-SD-OOI-001-SS 
:9507402-03 

Date Collected 
Date Received 
Priority 
Collector 

Parameter Quallfier Result 

Radiological 
Alpha Spectroscopy PlUJonium - 2 items· 
Plutonium-238 U 
Plutonium-239/240 u 
Alpha Spectroscopy Uranium - 3 items 
L'ranium-233/234 
Uranium-235 
Vranium-238 

M =Method 

Ml 
M2 

J 
B 

NO 
NO 

0.677 
0.0335 
0.665 

:SOIL 
: 07/20/95 
: 07/21/95 
: Routine 
:Client 

DL RL Units 

+1- 0.0116 0.0215 0.0300 pCi/g 
+1- 0.00429 0.0134 0.0300 pCi/g 

+1- 0.0781 0.0146 0.0900 pCi/g 
+1- 0.0136 0.00402 0.0900 pCilg 

+1- 0.077 0.0101 0.0900 pCilg 

Method-Description 

EPI A-012B 
EPI A-011B 

li'JFOR1'v1AT~ON ONLY 

STATE GEL EPI 
FL E871S6187294 E87472J87458 
NC 233 
sc 10120 105&2 

• •• 
TN 02934 
VA 00151 
W1 99988'n9 

Page 1 of2 

DF Analyst Date Time Batch M 

1.0 TLN 08/02/95 11 06 69748 1 
1.0 

•
1 

.) 

1.0 PEM 08/05/95 1514 69760 2 
1.0 
1.0 

14 • .. 
. / 

lllllllllllltlllllllllltlllllllltllltlm 1111111111111111111 
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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 #AJ2480A 

Repon Date: August 09, 1995 

Sample ID :024726-03 T1226-SD-001-00I-SS 

M=Method Method-Description 

This data repon has been prepared and reviewed 
in accordance with General Engineering Laboratories 

-ard operating procedures. Please direct 
,.,uestions to your Project Manager, Edie Kent at (803) 769-7385. 

",D .. ~ ~~ S> %~~~ 
Analytical Repon Specialist 

• 

Laboratory Certifications 

STATE GEL EP1 
FL E87156187294 E87472187458 
NC 233 
sc 10120 10582 
1N 02934 
VA 00151 
W1 99988779 

Page 2 of2 

15 



~OCXHE~O ANA~YTICA~ Sc~V~CES 

RAO OAiA RE~ORi (ra01) 

Genera< E~g . ~aborat~ries, Inc . •char.s: • proJeCt~ ind icatea tor a normal TAT (Projec: SANDiA '95·30) 

LAL Sample !0: L49e1- 1 

:~t~ ::l.;~~;~: 20·JUL · 95 Date ~eceived: 24·JUL·95 

Sci. Log i n sumcer : t4981 

c:nst i tue"'.t Analyzed Batch Aco;:ivity Error MDA OataCual Un its 

'!oisrure RAO PERCENT SOLIDS -26322 5.6 
, £Jl1CS RAD PEi<CcNT SOLIDS 26322 94. 

.::-:-; . ..; Ory 1.Jt. RAO PEi<CENT SOLIOS-26322 850 ; 
:.- : -., .-, !,Je t; \I t , RAO PEKCENT SOLIOS-26322 880 g 

.:; ... !' ... t . RAO PEKCENT SOLIDS-26322 270 s 
··3 22·AUG·95 TRITIUM(H3) LAL-0067_26320 -90 t70 250 cC; .'·-

•• 

Page t 

000001. 



Attachment J 



• 

• 

• 

Site-Specific Comments ou 1302 

Attachment J 

Equipment Blank Metals Data for ER Site 226 . 

SNUNM ER Project 
June 1998 

May 1997 NFA Proposals 
Comment Responses 





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 #AJ2480A 

cc: SNLS00295 

SwnpleiD 
LabiD 
Mairix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter Qualifier Result 

.Metals Analysis 
MercUI)' JB 0.0000580 
.Silver u NO 
Aluminum u NO 
Arsenic u NO 
Barium JB 0.00100 
Beryllium u NO 
Calcium 0.435 
Cadmium u NO 
Cobalt u NO 
Chromium u NO 
Copper J 0.000847 
Iron 0.0703 
Potassium J 0.0320 
Magnesium 0.0185 . 
Manganese 1 0.00115 
Sodium 1.23 
Nickel 0.0101 
Lead u NO 
Antimony UB NO 
Selenium u NO 
'Thallium u NO 
Vanadium u NO 
Zinc JB 0.0124 

Allr.:rbe following prep proc:edures were performed: 
~Mel'CUI)' 

TRACE 

Report Date: September 29, 1995 

: 022975-03 T1226-EB-001..()()()..W 
: 9507257-21 
:AQUEOUS 
: 07/12f)5 
: 07/14/)5 
:Routine 
:Client 

DL RL Units 

0.0000148 0.000200 mg/1 
0.00249 0.0100 mg/1 
0.0119 0.0500 ~g/1 

0.00186 0.0100 mg/1 
0.0000663 0.0100 mg/1 
0.0000114 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 

l..ahorlllar1 Cerllllc:a1loal 

STATB GEL EPI . 
FL E17156Jll1294 E8747:1J114S8 
NC 233 
sc 10120 10582 
'IN 02934 
VA 00151 
Wl 9!lllll'719 

Page 1 of2 

Analyst Date Time Batch M 

ADF 01{26f)5 2141 69543 1 
NRM 07{22f)5 0129 69183 2 

ADF 01{24f)5 1700 69543 1 
BBI 07/19f)5 1730 69183 3 

~~~llmii~I~II~III~~IIIUI~~M~IWI~I 
n r. n .... "' 'ln"J,.., • rl-. .... 1 ..... , ..... cr .,(1.1_ 17 • fR01.' ::j'\h..R171 •l=i~Y tR.Cl~) 7ht;.117R •o.cn-,..,.c;:.., ,, * 



GENERAL ENGINEERING LABORATORIES 
Meeting today's needs with a vision for tomorrow. ~ Certill<allaal 

Client: 

Contact: 

Project Description: 

cc: SNLS00295 

CERTIFICATE OF ANALYSIS 

Sandia National Laboralories 
POBox5800 
Albuquerque. New Mexico 87185-1331 
Ms. Pamela Puissant 
RFP #AJ2480A 

Report Date: September 29, 1995 

SampleiD : 022975-03 T1226-EB-001..()()(). W 

M:Metbod 

M1 
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 
EPA6010A 
EPA3005 

any questions 10 your Project Manager, Edie Kent at (803) 769-7385. 

(, ~sSJPhos ~~ 
Analytical Report Specialisi 

STATE 
FL 
NC 
sc 
TN 
VA 
Wl 

GEL 
El7156117294 
233 
10120 
02934 
00151 
99988779 

P 0 Box 30712 • Charleston, SC 29417 •(803) 556-8171 • Fax (803) 766-1178 *9507257-21* 
~ P..tn1,.ti nn ,...,.v,.1 .. r1 "'""''"r 

EPI .• ES74'M74S8 J 
10S82 

Page 2of2 
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GENERAL ENGINEERING LABORATORIES t.aborato.,.cor!lncallcMio 

Client: 

M~~ting wduy ·s n~eds ll'ilh (/ l'i.rion ji1r romorro .... 

CERTIFICATE OF ANALYSIS 

Sandia National Laboratories 
PO Box5800 

Conmct: 
Albuquerque. New Mexico 87185-133 I 
Ms. Pamela Puissant 

Project Description: RFP fiAJ2480A 

cc: SNLS00295 Repon Date: August 15. 1995 

Sample lD : 024722-03 T1226-EB-002-000-W 

L:lb 1D : 9507375-15 

Matrix :AQUEOUS 

Date Collected : 07/18195 

Date Received :07120/95 
Prioriry :Routine 
Collector :Client 

Parameter Quallner Result DL RL Units 

0.0000148 0.000500 mg/1 

0.00249 0.0100 mg/1 

.Is Analysis 
cury 0.000151 

. er u NO 
.uminum J 0.0214 0.0119 0.0500 mg/1 

A·rscnic UB NO 0.00186 0.0100 mg/1 
Barium JB 0.000986 0.0000663 0.0100 mg/1 
Beryllium JB 0.0000523 0.0000114 0.00500 mg/1 -Calcium 0.189 0.0200 0.100 mg/1 
Cadmium JB 0.000224 0.0000970 0.00500 mg/1 
Cobalt JB 0.000233 0.000176 0.0!00 mg/1 
Chromium u NO 0.000596 0.0100 mg/1 
Copper u ND 0.000539 0.0100 mg/1 
Iron ] 0.0498 0.0101 0.0500 mg/1 
Potassium J 0.0206 0.()0643 0.100 mg/1 

Magnesium B 0.0176 0.00235 0.0100 mg/1 
Manganese JB 0.0007!3 0.0000962 0.0100 mg/1 
Sodium JB 0.0959 0.0156 0.100 mg/1 
Nickel J 0.00439 0.000807 0.0100 mgll 
Lead u NO 0.00113 0.00300 mg/1 
Antimony u NO 0.000958 0.0100 mg/1 
Selenium UB NO 0.00143 0.00500 mg/1 
Thallium u ND 0.00207 0.0100 mgll 
Vanadium J 0.000264 0.000234 0.0100 mg/1 
Zinc UB NO 0.00270 0.0200 mg/1 

..,.ollowing prep procedures were perfonned: 
~cury · 

;\CE 

STATE OEL EPI 
Ft. E871W87294 E.!7~72/874l8 

NC 233 
sc IOIZO 105!2 
TN 02934 
VA 00151 
Wl 99988779 

Page I of 2 

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 

BBJ 08/10195 2249 

NRM 08102195 1941 

70782 I 
70233 2 

BBJ 08/10195 1500 70782 I 
DVW 08101195 2145 70233 3 

llllllll~lllllllllllllllllllllllllll nllllllllllllllllllll 
"'\ ,; 



GENERAL ENGINEERING LABORATORIES -
Laboralory Conlllcalionl • 

Meeri111: roday·s needs with a visionjiJr wmorrow. STAn! GEL EPI _ · , 
. Fl. El71561172~ El7~7:!187~'8 t 

~ UJ ' 
sc 10120 10582 
TN 02934 
VA 001" 

CERTIFICATE OF ANALYSIS wr 99988779 

Client: 

Cunract: 
Project Description: 

cc: SNLS00295 

Sandia National l..olboratories 
PO Bo11 5800 
Albuquerque, New Melli co 87185· I 331 
Ms. Pamela Puissant 
RFP #AJ2480A 

Report Date: August 15, 1995 

Sample ID : 024722-03 Tl226-EB·002-()()().W 

M =Method 

Ml 
M2 
MJ 

This data repon has been prepared and reviewed 
in accordance with General Engineering l..olboratories 
standard operating procedures. Please direct 

Method-Description 

EPA 7470 
EPA 6010A 
EPA 3005 

any questions to your Proje<:t Manager, Edie Kent at (803) 769· 7385. 

c ~ 950 S».p Q ~::-,~ ~ 
Analytical Report Specialist 

P 0 Box 30712 • Charleston, SC 19417 • (8031556-8171 • Fax (803) 766-1 1'"~07375-15• -

Page 2 of2 
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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 

--'-·----.. ---

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-OB 
D. Bierley, NMED-OB 

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 tills 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 letter from the New Mexico Environment 
Department (NMED) 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 (SNUNM 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-Storm 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. lin June 1998, an original 
res,ponseto NMED's Technical Comments was submitted by SNUNM and DOE to NMED 
(SNUNM: 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 SNUNM submits NFA Proposals for SWMUs 96, 

187 and 226. 
March 1998 NMED submits Technical Comments on theNFA 

Prooosals. 
June 1998 SNUNM submits original response to NMED' s 

Request for Supplemental Information/Technical 
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 Storni Water System, SNUNM performs 

additional samoling at SWMU 96. 
March 1999 NMED and SNLINM meet to discuss deficiencies 

in SNUNM' s Response to NMED' s Request for 
Supplemental Information/Technical Comments. 

July 1999 SNlJNM collects several soil samples at 
SWMU 98 (Building 863 TCA and photochemical 
release) that oertain to SWMU 226. 

September 2001 SNUNM and NMED meet to discuss 
requirements for a SAP to complete 

·characterization of the three SWMUs. 
December 2001 SNIJNM submits the SAP for Supplemental 

· Sanmling at the three SWMUs. 
February 2002 NMED approves the SAP for Supplemental 

· Sampling at the three SWMUs. 
January- . 2002 SNUNM implements the SAP for Supplemental 

June Sampling. 

NFA = No Further Action. 
NMED = New Mexico Environment Department. 
SAP = Sampling and Analysis Plan. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
T A = Teehnical Area. 
TCA == Trichloroethane . 
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SNUNM 

Mav 1997a 1997b and 1997c 
Dinwiddie March 1998 

SNUNM June 1998 

SNUNM March 2003 

Fleck March 1999 

SNI.JNM September 2000 
Skelly March 2003 

Lyon September 2001 

SNUNM 
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 SNUNM respopse is written 
in normal font style' on a separate line under "Response." For clarity, the original responses 
(SNUNM 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 
supportedSNIJNM'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 the Expanded Response 

Addendum A SWMU 96 Human Health and Ecologi_cal Risk Assessment 
AddendumB SWMU 187 Human Health and Ecological Risk Assessment 
AddendumC SWMU 226 Human Health and Ecological Risk Assessment 
AddendumD "Field Report for Supplemental Investigations at Solid Waste Management Units 96, 

187 and 226 Completed June 2002" (SNLINM APril2003) 
Addendum£ . Results of Investigations Conducted at Miscellaneous Buildings -in TA-l and 

Surroundinl! Areas 
. AddendumF Plates Showingthe Storm Water Drain Svstem and the Sanitarv Sewer Svstem 
• AddendumG "Solid Waste Management Unit 96-TA-I Storm Drain System, August/September 

1998 Supplemental Investigation-Held Report" (SNUNM March 2003) 
AddendumH Analytical Data Tables for SWMU 96-Method Detection Limit Tables for all 

SWMUs 
Addendum I AnalYtical Data Tables for SWMU 187 

· AddendumJ Figure Showing the Relationship of SWMU 226 to SWMU 46 and other Tijeras 
Arrovo .Onerable Unit 1309 SWMUs 

AddendumK · Summary of SWMU 226 Confirmatory Soil Sampling Data Collected from Below 
' Buildin2 863 (SWMU 98). Julv 1999 

AddendumL Analvti_cal Data Tables for SWMU 226 

SWMU 
TA 

= Solid Waste Management Unit. 
=Technical 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 Report Fiscal Year 1997 

Attachment B List ofVOCs .SVOCs and Radionuclides Analvzed for at ER Site 96 
Attachment C Eouioment 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 Analvzed for at ER Site 187 
Attachment G Eguimnent Blank Metals Data for ER Site 187 
Attachment H Gamma Soectroscopy_Data for ER Site 226 
Attachment I List ofVOCs SVOCs and PCBs Analvzed 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. 
=Polychlorinated biphenyl. 
= Semivolatile organic compound. 
= Volatile organic compound. 

-' 
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General Comments 

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. 

3. 

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 (NFA) proposals for Sites 96, 187, and 226. As noted in previous 
responses to comments on other NFA 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 QAIQC 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. 

Data tables for volatile organic compounds (VOC's), semi-volatile organic 
compounds (SVOC's), and radionuclides list on:Iy the constituents that were 
detected., While summary tables like these are acceptable {and preferred for review 
'Pur:poses), they provide only part of the information needed to fully evaluate a NF A 
pro,posal. To complete the data package, additional tables must be submitted listing 
all ,of the various constituents that were analyzed for and their method detection 
limitslminimum detectable activities • 

Please also note that "J -coded" data must be reported as detected constituents. 
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General Comments 

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· SNIJDOE 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 provide<,l. 

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 planned. There is generally no need to include sections of the RFI Work 
Plans with the NF A proposals; relevant information (such as site history) can be 
summarized or restated in the text of the NF A proposal. 

6. 

Original Response· The comment is noted. SNLIDOE will try to balance omitting 
redundant 1nformation with the need to make NFA proposals stand-alone documents (per 
General Comment 10). 

HRlVJ:B 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. 

Origin a] Response- SNIJDOE recognize that NMED has the prerogative of deciding 
when review of risk assessments is appropriate. In this case, the timing dearly hinges on 
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General Comments 

7. 

"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 higber,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 atthis stage. 

Expanded R espouse· 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. 

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. 

Consistent QC f~t_ilurcs 1 arc co~s:dered by HRMB to be an indication that laboratory 
-data are noht:iabie. The HRII~B will require sampling to be repeated at ER.sites. 
where such problems are evident. 

Original 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 
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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 
(SNUNM December 2001), specific locations have been resarnpled 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. 

9. 

Original 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." 

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" (SNIJNM 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. 

-' 

HRMB wm -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 NF A 
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. 
Althot1gh 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 con?nue to 
receive flow originating from runoff from streets, parking 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. 

Exp,anded 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 
Zamorski (DOE Kirtland Area Office)· and Peter Davies (SNUNM}, 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 NF A 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 theW ater 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. 

NFA ·proposals must be self-contained documents. The NFA criteria for a site must 
be specified in the NFA pl)oposat. It is not adequate to only refer to the list of NF A 
criteria in the Document of UndeEStanding. 

Original Response· NFA Criterion 5 was specified in the proposal. See Sections 1.0 and 
1.2, page i-1. 

U. · 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 IlOE/SNL will be reviewed later by HRMB to determine 
whethe:t 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 (Decontaminatjon 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 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, SNIJDOE 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 for SWMU 187). The data are providect in tables in 
various addenda as cited in the expanded responses for the site-specific comments . 
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Site-Specific Comments 

ER Site 226, Old Acid-Waste line 

. ER Site 226 is not appropriate for NF A petition. 

1. Appendix A, Plate 1-1, Soil-Boring Location Map--

A. See general comment 1. 
B The direction of flow should be indicated. 
C. The locations. of cracks, breaks, and any cross-connections should be shown 

on the map. 
C. The outfall (ER Site 46) should be shown on the map. 

Original Response 1 A: See response to General Comment 1. 

Expanded R espouse 1 A· Maps, supporting documents, addenda, and data tables included 
with this submittal are final versions. 

Original Response lB: Flow arrows will be added to Plate 1-1. SNLFacilities plans to 
upgrade the underground utility 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 1B· SWMU 226 is a north-south trending pipeline with a southerly 
flow direction. The flow direction is due south on Plate 1-1 of the SWMU 226 NFA 
Proposal (SNUNM May 1997c). 

Original Response 1 C: The cracks, breaks, and cross-connections have been provided on 
Plates 5-9 and 5-10 of the "Technical Area I (ADS 1302) RCRA Facility Investigation 
Work Plan," Volume 2, Plates 5-1 through 5-11 (SNUNM February 1995). 

Origin a] Response 1D (C): ER Site 46 will be added to Plate 1-1. SNL Facilities plans to 
upgrade the underground utility 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 1D (C)· SWMU 46 is 4,000 feet south ofT A-I. The relationship of 
SWMU 226 to SWMU 46 and other Tijeras Arroyo SWMUs is shown on the figure in 
AddendumJ. 

2. The Old Acid-Waste Line (f::l Site 226) delivered industrial effluent to the Old 
Acid-Waste Line Outfall (ER Site 46). Effiuent discharged from the pipeline 
drained into the Tijeras Arroyo, and thus, represents a potential threat to 
groundwater quality. 
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Groundwater monitor wells must be installed in the outfall area at ER Site 46. 

Original Response: One monitor well (TJA-3) will be installed this summer at the outfall 
(ER Site 46). This well is being installed under the Sandia North GIF. 

Expanded Response· As stated in theTA-I RFI Work Plan (SNUNM February 1995) the 
Old Acid Waste Line Outfan was listed as SWMU 46 during the CEARP Phase 1. The 
Old Acid Waste Line was distinguished from the Outfall and was designated SWMU 226 
in October 1992. The outfall (SWMU 46) continues to be investigated under OU 1309, 
with supplemental fieldwork having been completed in August 2003, and an 
NOD/Request for Supplemental Information Response due for submission in Fiscal Year 
(FY) 2005. 

Three groundwater monitoring wells (TJA-3, TJA-6, and TJA-7) are located at 
SWMU 46, immediately south of where the SWMU 226 pipeline daylights. Monitoring 
wens TJA-3 and TJA-6 are completed in the regional aquifer at approximately 450 to 
500 feet below ground surface (bgs). Monitoring wen TJA-7 is completed in the perched 
system at approximately 300 feet bgs; the perched zone does not extend as far as the 
southeastern end of SWMU 46. 

The last available groundwater analyses for SWMU 46 are for March 2002 (SNUNM 
November 2002). Sampling of TAG monitoring wells was suspended in April 2002 with 
NMED approval. The constituents of concern for the TAG study area are trichloroethene 
· (TCE) and nitrate. At SWMU 46, groundwater samples from the perched system have 
not contained detectable concentrations of TCE. However, groundwater samples from 
the perched system have contained a maximum nitrate concentration of 41 mglliter (L), 
which exceeds the federal maximum contaminant limit (MCL) of 10 mg/L. Regional 
aquifer samples have contained a maximum TCE concentration of 1.39 j.tg/L in TJA-3, 
which is below the MCL of 5 !!giL, and a maximum nitrate concentration of 3;7 mg/L 
(SNIJNM November 2002) . 

. In addition to the three groundwater monitoring wells, two soil-vapor monitoring wells 
(46-VW-01 and 46-VW-02) were installed in or near SWMU 46. Soil-vapor samples 
were conected from monitoring wells 46-VW -01 and 46-VW -02 for five quarterly events 
from April 2001 through March 2002. For the five quarters, the maximum TCE 
concentration from monitoring we1146-VW"Ol was 46,000 parts per billion on a 
volume/volume ratio (ppbv), which was collected from a depth of 115 feet bgs. The 
265-foot-bgs sampling port at monitoring wen 46-VW-01 yielded a maximum TCE 
concentration of 350 ppbv. For the five quarters, the maximum TCE concentration from 
monitoring well 46-VW..:02 was 650 ppbv, which was co11ected from a depth of 
96 feet bgs. The 246-foot-bgs sampling port at monitoring well 46-VW -02 yielded a 
maximum TCE concentration of 480 ppbv (SNUNM November 2002). 

AU11..03/WP/SNL03:r5448,doc 38 840857.04.10 ll/18/03 9:26AM 



, 

Site-Specific Comments 

Twenty-two VOCs were detected in soil-vapor samples collected from the two 
monitoring wells, but most are single-digit "J" values ("J" signifies that the analyte was 
detected below the practical quantitation limit but above the :MDL). The maximum total
VOC concentrations at monitoring wells 46-VW -01 and 46-VW-02 were 48,380 and 703 
ppbv, respectively. The significance of these soil-vapor concentrations and the. 
groundwater monitoring analytical results are further discussed in the TAG Continuing 
Investigation Report (SNIJNM November 2002). Future soil-vapor sampling is a 
requirement of the TAG Work Plan (SNUNM June 2003). Results of these future soil 
vapor studies will be reported in the TAG Final Report to be completed in FY 2006. 

3. Page 3-1, section 3.4, 1st paragraph·· Results relevant to ER Site 226 for the earlier 
investigations must be summarized: 

a. the radiation screening of the outfall area, 
b. sediment sampling of the two manhole locations, 
c. sampling at the two branch segments that served Building 839, 
d. soil sampling done at the trench crossing, and 
e. the Building 839 VCM. 

Data should be summarized in tables for each of the five 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 this NFA). SNIJDOE believe it would be redundant to 
further summarize these data. 

Expanded Response: In addition to the five investigations listed in NMED Comment 3 
and discussed in this response, an investigation near Former Building 863 supplemented 
the information about SWMU 226 (Skelly March 2003), which is included as 
Addendum K. Several soil samples were collected in July 1999 that were originally 
associated with the SWMU 98 (Building 863 trichloroethane [TCA] and photochemical 
release) supplemental field investigation. The SWMU 98 NFA proposal (SNUNM 
September2000) discussed other data collected from the site during the 1999 
investigation but deferred discussion of the results of three samples because it was 
assumed these would "be included in the Acid Waste Line (SWMU 226) investigation" 
(SNUNM September 2000). 

As reported in the SWMU 98 NFA proposal, "these samples were collected along a 
lateral pipe connected to the Old Acid Waste Line" at a depth of 3 feet bgs using a 
GeoprobeTMsampling rig. The samples were collected on July 29, 1999, from the 
northwest corner of SWMU 98 (Figure 1, Addendum K) and shipped for off-site 
analyses including SVOCs (U.S. Environmental Protection Agency [EPA] Method 
8270), Target Analyte List metals (EPA Method 6010N7471), and VOCs (EPA 
Method 8260). 
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The analytical results showed that four metals (arsenic, barium, mercury, and vanadium) 
exceeded the NMED-approved background concentrations (Table 1, Addendum K), and 
methylene chloride was the only VOC detected (Table 2, Addendum K). No other SVOC 
or VOCs were detected above the corresponding MDLs. The analyte-specific MDLs for 
this round of analyses are provided in Tables 2.4.5-3, 2.4.5-4 and 2.4.5-5 of 
Addendum K. 

Expanded Response 3a· The radiation screening of the outfall area (SWMU 46) is 
provided in Addendum E in the section labeled "SWMU 46." 

Expanded Response 3h· The sediment sample data from the two manhole locations is 
provided in Addendum E in the section labeled "SDAA/OA WL." 

Expanded Response 3c- The sampling results from the two branch segments that served 
Building 839 is provided in Addendum E in the sections labeled ''Bldg 838/839" and 
"Bldg 838/839 (II)." . 

Expanded Response 3d· The sampling results for the trench crossing is provided in 
Addendum E in the section labeled "Communications Duct." 

Expanded Response 3e· The sampling results forthe Voluntary Corrective Measure 
(VCM) performed at Building 839 is provided in Appendix E in the section labeled 
"838/839 VCM." 

Page 3-8, section 3.6.2.2, last sentence •• the gamma spectroscopy results must be 
·provided. 

Original Response: The gamma spectroscopy data are provided in Attachment H. 

5. Appendix B •• See general comment 5. 

Original Response: See response to General Comment 5. 

6. Appendix D -·See general comment 6. 

Original Response· See response to General Comment 6. 

Expanded Response· Based on implementation of the NMED-approved SAP (SNIJNM 
December 2001), SNUNM believes that SWMU 226 has been adequately characterized. 
A risk assessment developed for SWMU 226 using the most recent assessment guidance, 
NMEP-approved protocols, and recent characterization data is included in Addendum C. 
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Appendix C, Table 2 •• See general comments 2, 3, and 4. 

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· A table showing the list of VOCs analyzed for is provided in 
Attachment I. This list includes the MDL for each compound. 

The DOE has forwarded a letter to NMED requesting that the response due date be 
extended an adrutional 60 days. The letter also stated the following: " ... identified 
several issues in the RSI with potential programmatic implications that may require 
extensive ruscussions with the NMED technical staff." The nature and extent of VOC 
contamination is one of the issues that will impact the program. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

Expanded Response· Adrutional 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). All environmental samples were nondetections. 

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 RFl Work Plan (SNIJNM February 1995). 

8. Appendix C, Table 3 •• See general comments 2, 3, and 4. 

SNL/DOE must return to the location where SVOC's were detected (GP-009) and 
determine the extent of contamination. The source (or sources) of contamination 
must be determined. 

Original Response· A table showing the list of SVOCs analyzed for is provided in 
Attachment I (see response to Comment 7). This list includes the :MDL for each 
compound. 

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. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 
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Expanded Response· Additional site characterization requested by the NMED was 
completed in June 2002. The characterization was perforined 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 L. Table L-1 
presents the SVOC analytical results. Fourteen SVOCs were detected with most of the 
concentrations near or below the MDL. The maximum SVOC detected was 340 J.lg/kg of 
phenol. 

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). · 

9. 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· A table showing the Jist of PCBs analyzed for is provided in 
Attachment I (see response to Comment 7). This Jist includes the MDL for each 
compound. 

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 PCB 
contamination is one of the issues that will impact the program. The SNL ER Project 
requests a meeting with the NMED technical staff to resolve this issue. 

Expanded Response· The PCB characterization was performed in association with the 
SWMU96 investigation, according to the SAP (SNUNM December 2001), with the 
sampling activities documented in a field report (Addendum D). 

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). 
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10. Appendix C, Table 5 -- Analytical results for some samples exceed the approved 
background.concentrations for certain metals: · 

M£1al 
Ba 
Ag 
v 

Borehole <GP) J .ocatjons 
004,010,011 
007 
011 

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. 

Original Response· See response to Specific Comment 6, ER Site 96 (see Attachment J). 

Expanded Response 10· The metals characterization was performed in association with 
the SWMU 96 and SWMU 187 investigations, accorrung to the SAP (SNUNM 
December 2001), with the sampling activities documented in a field report 
(Addendum D). The metals analytical data tables are presented in Addenda Hand I, 
Tables H3-1 and I-3 present the metals analytical results. 

[Regarding general comments 2 and 4] Data tables included with this submittal contain 
the results of QAJQC samples. All sample location and depth information is provided in 
the data tables included with this submittal. 

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 (SNIJNM February 1995). 

11. Appendix C, Table 6 -- See general comments 2, 3, and 4. 

Analytical results for some samples demonstrate that radioactive contamination is 
present: 

Radjonuclide 
Plutonium 

Borehole £GP) J,ocations 
011,018 

SNL/DOE must return to these two locations and determine the extent of 
contamination. The source (or sources) of the plutonium contamination must be 
determined. 
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Original Response· A table showing the list of radionuclides analyzed for is provided in 
Attachment I (see response to Comment 7). This list includes the MDL for each 
compound. 

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 RSl with potential programmatic implications that may require 
extensive discussions with the NMED technical staff." The nature and extent of 
radiological contamination is one of the issues that will impact the program. The SNL 
ER Project requests a meeting with the NMED technical staff to resolve this issue. 

Expanded Response· 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 L. All the 
radiochemistry analytical results were nondetections. 

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 RFl Work Plan (SNUNM February 1995). 

Appendix C, Table 7 •• See specific comment 15, ER Site 96. 

Original Response· See response to Specific Comment 15, ER Site 96. 

Expanded Response· All tables containing metals analytical data provided in the addenda 
to this response include NMED-approved background concentrations (Dinwiddie 
September 1997) for comparison. 
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SWMU 226: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 226 is the Old Acid Waste Line. The old acid waste 
line outfall was listed as SWMU 46 based upon information obtained during the Comprehensive 
Environmental Assessment and Response Program Phase I interviews. The old acid waste line 
was distinguished from the acid waste line outfall and was designated SWMU 226 in October 
1992. The outfall is being investigated under Activity Data Sheet (ADS) 1309, Tijeras Arroyo; 
the line has been investigated under ADS 1302, Technical Area (TA)-1. The original SWMU 
name was the Acid Waste Line (TA-l). The SWMU name was changed to the Old Acid Waste 
Line during the development of the T A-I Resource Conservation and Recovery Act (RCRA) 
Facility Investigation (RFI) Work Plan (WP). 

SWMU 226 includes all of the abandoned line and soil near the abandoned line where potential 
constituents of concern (COGs} have been detected, as well as soil near those portions of the 
active line where breaks have been identified and potential COGs have been detected. 

The acid waste line was constructed of 4- to 8-inch-diameter vitreous clay pipe and installed 
between 1 948 and 1 950. The system extended from three origins in the north-central section 
of TA-1 toward the south, to an outfall north of the Tijeras Arroyo. Lateral lines extended to 
buildings served by the line. The line remains in place and lies from 4 to 10 feet below ground 
surface (bgs) overall and an average of 8 feet bgs south of TA-l. 

Based on a review of architectural and mechanical drawings of T A-I buildings and interviews 
with current and former Sandia National Laboratories/New Mexico (SNUNM) employees, it is 
known that waste was discharged into the acid line from the following buildings: 

• Building 839 (instrument repair and general research laboratory) 
• Building 840 (machine and ceramics shops) 
• Building 841 (a foundry and plating and coating shop) 
• Building 860 (environmental testing) 
• Building 863 (motion picture film processing) 
• Building 892 (weapons production) 

Although the actual date that discharges from the acid waste line ceased is unknown, it is 
assumed that discharges ceased after 1967. Discharge from the line is evident in aerial 
photographs taken from 1964 to 1967. 

Reportedly, the acid waste line received about 130,000 gallons per day of discharge comprising 
primarily cooling water blowdown as well as chromates; ferric chloride; and liquids from etching, 
plating, and photographic film developing processes. An estimated 200 gallons per day of 
spent chromic acid were discharged to the acid waste line. The exact duration of system use is 
unknown, but lasted for a period of at least 17 years. 

The line was separated at the intersection of I Street and 9th Street. The southern portion was 
capped at that intersection and was abandoned in place; all discharges to the line south of the 
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intersection were discontinued. The portion of the line north of I Street was connected to the 
sanitary sewer system near the intersection. 

Additional site history and data are provided in the T A-I RFI WP, submitted to the 
Environmental Protection Agency (EPA) in February 1995 (SNlJNM February 1995}. Field 
activities outlined in the WP were completed in July 1995. Site characterization included 
collection of surface (0 to 2 feet bgs) and near-surface (2 to 17 feet bgs) soil samples to assess 
the potential for contaminated soils at this site. · 

Based upon the analysis of soil samples collected near the acid waste line, 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 (SNlJNM May 1997). The 
NMED reviewed the NFA and returned technical comments to SNlJNM in March 1998 (NMED 
March 1998); SNlJNM responded to these comments in June 1998 (SNlJNM June 1998). The 
NMED requested that additional sampling be done to further determine the nature and extent of 
contamination. 

The NMED's technical comments also required additional sampling at SWMUs 96 and 187. 
Due to the proximity of these SWMUs to SWMU 226 (as well as similarities in the nature of 
contamination), SNlJNM decided to investigate these sites together. In September 2001, 
SNlJNM 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. Although samples were collected at the same time for all sites, only 
those designated as related to SWMU 226 are included in the risk. The analytical suite 
included metals, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), radionuclides, and polychlorinated biphenyls (PCBs). The soil samples required by 
the SAP were collected in June 2002. In the SAP, SNlJNM agreed to resample two original 
(1995) locations and collect soil samples from eight locations in the vicinity of three original 
(1995) sample locations and six samples at locations offset from the original (1995) sample 
locations. 

SWMU 226 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 10 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, 
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 226 is conducted as part of the 
Tijeras Arroyo (formerly Sandia North) Groundwater (TAG) Investigation. Two water-bearing 
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zones, the perched groundwater system and the regional aquifer, underlie SWMU 226. 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 groundwater 
system is 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 for water supply, 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 within 1/2 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 average 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 
abundance of animal species in areas in and around T A-1 varies at given locations, depending 
on 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 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 wheatgrass 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-I. 

II. Data Quality Objectives 

The Data Quality Objectives (DOOs) presented in the TA-l RFI Plan and subsequent SAP for 
SWMU 226 (SNUNM December 2001) identified the site-specific characterization sample 
locations, sample depths, sampling procedures, and analytical requirements. The DOOs 
outlined the Quality Assurance (QA)/Ouality Control (QC) requirements necessary for producing 
defensible analytical data suitable for risk-assessment purposes. The characterization 
sampling conducted at SWMU 226 was designed to: 

• Determine whether any VOCs, SVOCs, metals, PCBs, and/or radionuclides have 
been released to the soil within 18 inches laterally of an identified line break. 

• Produce data of adequate quality (Level Ill) for all shallow 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 acid waste line by collecting samples from deep soil borings for analysis 
(Level II and Level Ill). 

• Produce data of adequate quality (Level Ill) 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 36 locations across SWMU 226 (Table 1 ). The 
sample numbers, and sample dates 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 Geoprobe™ from a depth of 0 to 2 feet bgs; subsurface samples were 
collected to a maximum depth of 17 feet bgs. The soil samples were collected using the 
sampling procedures detailed in the T A-I WP and subsequent SAP (SNUNM December 2001 ). 

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 WP and the SAP. 
Samples were analyzed for metals, VOCs, SVOCs, radionuclides, and PCBs by General 
Engineering Laboratories, Inc./Environmental Physics, Inc. 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 226 characterization 
sampling. 

A total of 18 QA/QC samples were collected during the characterization sampling effort 
according to the Environmental Restoration (ER) Project Quality Assurance Project Plan. The 
QA/QC samples consisted of 2 duplicates, 1 0 trip blanks, 3 equipment blanks, and 3 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 were verified/validated by SNUNM. The off-site laboratory 
results were reviewed according to "Data Validation Procedure for Chemical and 

Table 1 
Summary of Sampling Performed to Meet DQOs 

SWMU226 Potential COC 
Sampling Source 

All locations Releases to the storm 
drain system 

COC = Constituent of concern. 
DQO =Data quality objective. 
SWMU =Solid Waste Management Unit. 

AU10.031WP/SNL03:rs5383.doc 

Number of Sampling Location 
Sampling Locations Rationale 

36 Confirm that no significant 
levels of COGs are contained 
in the soils beneath the storm 
drain system . 
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Table 2 
Number of Characterization Soil Samples Collected During the SWMU 226 RFI8 

Number of 
Sample Type Samples Radlonuclldes Radlonuclides Metals VOCs SVOCs 

Characterization 36 27 25 30 33 34 
Duplicates 2 2 - 2 2 2 
VOCTBs 10 - - - 10 -
EBs 3 3 - 3 3 3 
FBs 3 - - - 3 -
Total Samples 54 32 25 35 51 39 
Analytical laboratory GEUEPI and RPSD GEUEPI and GEUEPI and GEUEPI and 

L________ --- ·------ LAS QARV QARV QARV 

Note: Samples are from chain of custody forrtls 3786, 3788, 3790; 3872, 38'74, 3963, 3974, 602198, and 605536. 
•Sampling dates: July 12, 1995 through Jurie 11, 2002. · 
EB = Equipment blank. 
EPI = Environmental Physics, Inc. 
FB = Field blank. 
GEL = General Engineering Laboratories Inc. 
LAS = Lockheed Analytical Services. 
PCB = Polychlorinated biphenyl. 
QARV = Ouanterra Laboratories-Arvada, Colorado. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. 
RPSD = Radiation Protection Sample Diagnostics Laboratory. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TB =Trip blank. 
VOC = Volatile organic compound. 

= Information not available. 
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Table3 
Summary of Data Quality Requirements 

Analytical 
Method Data Quality Level GEUEPI RPSD Laborato_IY_ 

Gamma Spectroscopy Defensible NA 25sampies 
EPA Method 901.18 
isotopic Plutonium Defensible 27 samples na 
EPI Methods A-012 and A-0128 
isotopic Thorium Defensible 27 samples na 
EPI Methods A-012 and A-0128 
isotopic Uranium Defensible 27 samples na 
EPI Methods A-011 and A-011 8 
Metals Defensible 30sampies na 
EPA Methods 60oonooo Series• 
PCBs Defensible 27 samples na 
EPA Methods 8080 and 8082" 
SVOCs Defensible 34 samples na 
EPA Methods 8270 and 8270C• 
H-3 Defensible 27 samples na 
LAL Methods -0066 and -0067 
VOCs Defensible 33 samples na 
EPA Methods 8240,8260, 
8260A, and 82608" 

Note: The number of samples does not include QAJQC samples such as duplicates, trip blanks, and 
equipment blanks. 
•EPA November 1986. 
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 = Semivoiatiie organic compound. 
VOC = Volatile organic compound. 

Radiochemical Data" SNUNM ER Project Data Validation Procedure for Chemical and 
Radiochemical Data, AOP [Administrative Operating Procedure] 00-003, Rev. 0 (SNUNM 
January 2000)." The gamma spectroscopy data from the RPSD Laboratory were reviewed 
according to "Laboratory Data Review Guidelines," Procedure No. RPSD-02-11, Issue No. 02 
(SNUNM July 1996). The RPSD Laboratory 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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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 226 
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 DQOs contained in the T A-I RFI WP and subsequent SAP identified the sample 
locations, sample depth, and analytical requirements. The sample data were then used to 
develop the final conceptual model for SWMU 226. The quality of the data specifically used to 
determine the nature, migration rate, and extent of contamination are described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 226 
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 COCs and any potential 
degradation products at SWMU 226. 

111.3 Rate of Contaminant Migration 

SWMU 226 is a site where all primary sources of COCs have been eliminated by compliance 
with the National Pollutant Discharge Elimination System amendments to the Clean Water Act, 
RCRA requirements, and SNUNM best management practices. As a result, only secondary 
sources of COCs potentially remain in soil in the form of adsorbed COCs (radionuclides, 
metals, VOCs, SVOCs, and PCBs); therefore the rate of COC migration from surficial soil is 
predominantly dependent 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 226. 

111.4 Extent of Contamination 

Surface and subsurface characterization soil samples were collected from SWMU 226 to 
assess the extent of contamination. The soil samples were collected from the ground surface 
to a maximum depth of 17 feet. The soil samples are considered to be representative of the 
soil potentially contaminated with the COCs and sufficient to determine any vertical extent of 
COCs. In summary, the design of the characterization sampling was appropriate and adequate 
to determine the nature, migration rate, and extent of residual COCs in surface and subsurface 
soil at SWMU 226. 
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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 226 
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. 

Nonradiological 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 4 and 5 list the nonradiological COCs for the human health and ecological risk 
assessments at SWMU 226, respectively. Tables 6 and 71ist radiological COCs 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 Vll.2 and Vll.3 provide discussion of 
Tables 5 and 7. 

V. Fate and Transport 

The primary releases of COCs at SWMU 226 were to the surface and subsurface soil resulting 
from the discharge of waste water from Buildings 839, 840, 841, 860, 863, and 892 in TA-l to 
the old acid waste line. Wind, water, and biota are natural mechanisms of COC transport from 
the primary release point. Because the COCs are primarily associated with subsurface soil, 
wind and surface-water erosion are expected to be of low significance as transport mechanisms 
for COCs at this site. 

Water at SWMU 226 is received as precipitation (approximately 8.1 inches annually, as 
recorded at nearby Albuquerque International Sunport [NOAA 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 (Thomson and Smith 1985, SNUNM March 1996). Therefore, the potential for significant 
downward movement of COCs through leaching 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. 

, 

COCs can enter the food chain through uptake by plant roots. COCs taken up by plant roots I 
can be transported to aboveground tissues where they can be consumed by herbivores, which , 

AU10-Q3/WPISNL03:rs5383.doc C-8 840858.01 10/31103 4:14PM 



~ 

I 
~ z 
~ 
~ 
!" 

8 

() 

cb 

I 
~ -12 
~ 

a 
~ 
:;;: 

-
Table 4 

Nonradiological COCs fot Human Health Risk Assessment at SWMU 226 with Comparison to the Associated 
SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC I 
I 

SNL/NM Concentration Less Than or 
Bioaccumulator?b I Maxhnum Background Equal to the Applicable BCF Log Kow 

Concentration Concentration SNUNM Background (maximum (for organic (BCF>40, 
coc (mg/kg) (ma/ka)3 Screenina Value? aauatic) COCs) Log_Kow>4) 

Inorganic 
. 

Aluminum 11,000 69,957C Yes 1 ,305d NA Yes 
Antimony 0.634 J 3.9 Yes 16,000e NA Yes 
Arsenic 6.69 4.4 No 44' NA Yes 
Barium 436 200 No 1709 NA Yes 
Beryllium 0.532 0.80 Yes 191 NA No 
Cadmium 0.737 <1 Unknown 641 NA Yes 
Chromium, total 12.7 12.8 Yes 161 NA No 
Chromium VI 1 NC Unknown 161 NA No 
Cobalt 6.53 7.1 Yes 10.000h NA Yes 
Copper 17.7 17 No 6' NA No 
Lead 8.02 11.2 Yes . 491 NA Yes 
Manganese 302 831C Yes 100,000h NA Yes 
Mercury_ 0.369 <0.1 No 55001 NA Yes 
Nickel 12.3 25.4 Yes 47' NA Yes 
Selenium 0.132 <1 Unknown 8009 NA Yes 
Silver 1.27 <1 No 0.51 NA No 
Vanadium 59.9 33 No 3,0009 NA Yes 
Zinc 40.3 76 Yes 471 NA Yes 
Organic . 
Acenaphthene 0.00911 J NA NA 3891 3.921 Yes 
Acetone 0.0567 NA NA 0.691 -0.241 No 
Benzo( a)pvrene 0.124 NA NA 3,0001 6.041 Yes 
Benzo(b1fluoranthene 0.134 NA NA 6.1241 Yes . 

Benzo(g,h,i)perylene 0.147 NA NA 588841 6.581 Yes 
2-Butanone O.Q1 B NA NA 1i 0.291 No 
Chrvsene 0.0723 NA NA 18,0001 5.91 1 __ '------- _yes__ _ 

;g Refer to footnotes at end of table. 
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table 4 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 226 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log K0w 

Is Maximum COC 
SNUNM Concentration Less Than or 

Maximum Background Equal to the Applicable BCF Log Kow Bioaccumulator?b 
Concentration Concentration SNUNM Background (maximum (for organic (BCF>40, 

coc (mg/kg) (mg/kg)8 Screening Value? aquatic) COCs) Log Kow>4) 
1 ,4-Dichlorobenzene 0.0313 J NA NA 55.61 3.521 Yes 
Fluoranthene 0.178 J NA NA 12,3021 4.901 Yes 
Fluorene 0.00649 J NA NA 2,2391 4.181 Yes 
lndeno_(1 ,2,3-c,d)pyrene 0.148 NA NA 59,4071 6.581 Yes 
Methylene chloride 0.127 NA NA Si 1.2Si No 
Pentachlorophenol 0.182 J NA NA 776~ 5.091 Yes 
Phenanthrene 0.0629 NA NA 23,8001 4.631 Yes 
Phenol 0.34 NA NA 2771 1.461 Yes 
Pyrena 0.178 J NA NA 36,3001 5.32' Yes 
Toluene 0.00868 J NA NA 10.7' 2.691 No 
PCBs, total 0.0851 NA NA ____M,gQ_O' - L_ 6.721 Yes 

-- - -

Note.: Bold indicates COGs that exceed background values and/or are bioaccurnulators. 
aoinwiddie September 1997, North Supergroup Soils. COG = Constituent of concern. 
bNMED March 1998. J = Estimated value. 
eNURE Data Program (USGS 1994). Kow = Octanol-water partition coefficient. 
dWren and Stephenson 1991. Log =Logarithm (base 10). 
9 Callahan et al. 1979. rnglkg = Milligrarn(s) per kilogram. 
'Yanicak March 1997. NA =Not applicable. 
QNeumann 1976. NC = Not calculated. 
hVanderploeg et al. 1975. NMED = New Mexico Environment Department. 
1Micromedex 1998. NURE =National Uranium Resource Evaluation. 
JHoward 1990. PCB = Polychlorinated biphenyl. 
kHoward 1991. SNUNM = Sandia National Laboratories/New Mexico. 
'Howard 1989. . . . SWMU = Solid Waste Management Unit. 
B = Analyte detected In an associated blank. _ = Information not available. 
.BCF = Bioconcentration factor. 
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Table 5 

Nonradiological COCs for Ecological Risk Assessment at SWMU 226 with Comparison to the Associated 
SNUNM Background Screening Value, BCF, and log ~<ow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM BCF Bloaccumulator?b 

Concentration Concentration Background (maximum Log K0w (for (BCF>40, 
coc (mg/kg) (mg/kg)a Screening Value? aauatic) oraanic COCs) Log Kow>4) 

Inorganic 
Aluminum 10,200 69,957C Yes 1,30Sd NA Yes 
Antimony_ 0.634 J 3.9 Yes 16,00()8 NA Yes 
Arsenic 6.69 4.4 No 441 NA Yes 
Barium 436 200 No 1709 NA Yes 
Be_ryllium 0.497 0.80 Yes 191 NA No 
Cadmium 0.737 <1 Unknown 641 NA Yes 
Chromium, total 10.4 12.8 Yes 161 NA No 
Chromium VI 1 NC Unknown 161 NA No 
Cobalt 6.53 . 7.1 Yes 1Q,OQQh NA Yes 
Copper 17.7 17 No at NA No 
Lead 8.02 11.2 Yes 491 NA Yes 
Manganese 279 831C Yes 100,000h NA Yes 
Mercurv 0.369 <0.1 No 55001 NA Yes 
Nickel 11.3 25.4 Yes 471 NA Yes 
Selenium 0.1.32 <1 Unknown 8ooe NA Yes 
Silver 0.428 J <1 Unknown o.51 NA No 
Vanadium 59.9 33 No 3,0009 NA Yes 
Zinc 40.3 76 Yes 471 . NA Yes 
Organic 
Acetone 0.0177 J NA NA 0.691 -0.241 No 
Methylene chloride 0.00428 BJ NA NA 5; 1.251 No 
PCBs total 0.0851 NA NA 31,2001 6.721 Yes 

~ Refer to footnotes at end of table. 
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Table 5 (Concluded) 
Nonradiological COCs for Ecological Risk Assessment at SWMU 226 with Comparison to the Associated 

SNUNM Background Screening Value, BCF, and Log Kaw 

Note: Bold indicate~ the COCs that failed the background and/or are bioaccumulators. 
8 Dinwiddie September 1997, North Supergroup Soils. 
bNMED March 1998. 
eNURE Data Program (USGS 1994). 
dWren and Stephenson 1991. 
ecallahan et al. 1979. 
tYanicak March 1997. 
9Neumann 1976. 
hVanderploeg et al. 1975. 
iHoward 1990. 
B = Analyte detected in an associated blank. 
BCF = Bioconcentration factor. 
COG = Constituent of concern. 
J = Estimated value. 
Kaw = Octanol-water partition coefficient. 
Log =Logarithm {base 10) . 
mglkg = Milligram(s)per kilogram. 
NA = Not applicable. 
NC = Not calculated. 
NMED = New Mexico Environment Department. 
NURE =National Uranium Resource Evaluation. 
PCB = Polychlorinated biphenyl. 
SNL/NM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 

-



' 

) 

' 

RISK ASSESSMENT FOR SWMU 226 .l Vf .I .. 1.1 ~VV.J 

Table 6 
Radiological COCs for Human Health Risk Assessment at SWMU 226 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Concentration 
Less Than or 

SNUNM Equal to the . 

Maximum Background Applicable SNUNM BCF Is coca 
Concentration Concentration Background (maximum Bioaccumulator?b 

coc {pCi/g} (pCi!g)• Screening Value? aquatic) (BCF >40) 
• H-3 1.0E-2 0.021C Yes NA No 
Pu-238 0.371 NA No 2,ooQd Yes 
Pu-239 0.915 NA No 2,0QOd Yes 

· U-234 1.61 1.6 No 9ooe Yes 
U-238 1.41 1.3 No 90oe Yes 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
•Dinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
cTharp 1999. 
dVanicak 1997. 
esaker 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. 
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Table 7 
Radiological COCs for Ecological Risk Assessment at SWMU 226 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Concentration 
Less Than or 

SNL!NM Equal to the 
Maximum Background Applicable SNLINM BCF Is COCa 

Concentration Concentration Background (maximum Bloaccumulator?b 
coc (pCIIg) (pCi/g)• Screeni1'19_ Value? 11_quati~ _j_BCF>4Ql 

H-3 1.0E-3 0.021C Yes NA No 
Pu-239 0.0046 NA No 2,00()d Yes 
U-234 0.91 1.6 Yes 90()9 Yes 
U-235 0.05 0.18 Yes 9006 Yes 
U-238 0.81 1.3 Yes 9006 Yes 

Note: Bold indicates COGs that exceed background screening values and/or are bioaccumulators. 
•Dinwiddie September 1997, North Supergroup. 
bNMED March 1998. 
C'fharp 1999. 
dyanicak 1997. 
68aker 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. 

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 226 occupies only a small area (4.4 acres) with limited vegetative 
cover, food chain transport is expected to be of low significance at this site. 

The COGs at SWMU 226 include both inorganic and organic analytes. The nonradiological 
inorganic COGs are elemental in form, and are not considered to be degradable. 
Transformations of these 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 seleno-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, 
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 226 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 of the 
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environment at this site. Some organic COCs (acetone, 1 A-dichlorobenzene, 2-butanone, 
methylene chloride, and toluene) may be lost through volatilization, with subsequent 
degradation in the air. 

•, 

Table 8 summarizes the fate and transport processes that can occur at SWMU 226. COCs at 
this site include organic and radiological and nonradiological inorganic analytes. For the 
reasons detailed above, wind, surface water, and biota are considered to be of low significance 
as potential transport mechanisms at this site. Significant leaching into the subsurface soil is 
unlikely and leaching into the groundwater at this site is highly unlikely. The 

Table 8 
Summary of Fate and Transport at SWMU 226 

Fate and Transl'_ort Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Low 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes · Moderate to low 

SWMU =Solid Waste Management Unit 

potential for transformation of inorganic compounds is low and loss through decay of 
radiological COCs is insignificant because of their long half-lives. For some organic COCs, loss 
through volatilization and eventual degradation may be of moderate to low significance. 

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 COGs, as well as the 
relevant physical characteristics and properties of the site. 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

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 COG 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 screening_grocedure. 

' 
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Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiological COGs and background. For radiological COGs, 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 226. 
Section II presents a comparison of results to DQOs. Section Ill discusses the nature, rate, 
and extent of contamination. 

Vl.3 Step 2. Pathway Identification 

SWMU 226 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 COCs and direct 
gamma exposure for the radiological COCs. The inhalation pathway for both nonradiological 
and radiological COGs is included because of the potential for inhalation of dust and volatiles. 
Soil ingestion is included for the radiological COGs as well. The dermal pathway is included for 
the nonradiological COGs 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 226 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 226. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil inoeslion Soil ingestion 
Inhalation (dust and volatiles} Inhalation( dust and volatiles) 
Dermal contact Direct_gamma 

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. 
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Historical Activities 
I -- I 

Primary Primary Secondary 
Contaminant Release Sources 

Sources• Mechanism 

Wastewater from 
T A-1 Activities 

• Major Exposure 
0 Minor or No Exposure 

840858.01 000000/A 18 

Release of 
Contaminants 

to Soli 

LEGEND 

Soil 

Metals: Aluminum, Antimony, 
Arsenic, Barium, Beryllium, 
Cadmium, Chromium, 
Chromium (VI), Cobalt, 
Copper, Lead, Manganese, 
Mercury, Nickel, Selenium, 
Silver, Vanadium, Zinc 

Radlonuclldes: 
Plutonium-238, 
Plutonium-239/240, Tritium. 
Uranlum-235, Uranlum-238 

SVOCs: Acenaphthene, 
Benzoia)pyrene, 
Benzo b)fluoranthene, 
Benzo g,h,Qperylene, 
Chrysene, Fluoranthene, 
Fluorene, 
lndeno(1,2,3·cd)pyrene, 
Pentachlorophenol, 
Phenanthrene, Phenol, 
Pyrene 

VOCs: Acetone, 
2-Butanone, 
1 ,4-Dichlorobenzene, 
Methylene chloride, 
Toluene 

Other: PCBs (total) 

• Primary source activities no longer conducted. 
b For Aora, Ingestion = uptake 
• Pathway not applicable to human receptors 

Current and Future Activities 
,----- ---- "I 

Secondary Pathways Exposure Potential 
Release to Path Receptors 

Mechanism Receptors 

Dermal Contact I 0 I 0 

lngestionb I 0 I 0 

Dermal Contact I • 0 

Ingestion"/ 
Inhalation I • 0 

Dermal Contact I • I 0 
Direct I - .. I I External 

Irradiation lei• 

Ingestion 
b ,.,. -

Figure 1 
Conceptual Site Model Flow Diagram for SWMU 226 
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Vl.4.1 Methodology 

Maxim~,trn concentrations of nonradiological COCs were compared to the approved SNUNM 
maximum screening level for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screening value 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 SNUNM 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 SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
do not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environmenf' (DOE 1993). Radiological COCs that 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. 

Vl.4.2 Results 

Tables 4 and 6 show the SWMU 226 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for human health risk 
assessment. For the nonradiological COCs, six constituents were measured at concentrations 
greater than their respective background screening values. Three constituents did not have 
quantified background screening concentrations; therefore, it is unknown if these COCs 
exceeded background values. Eighteen nonradiological COCs were organic compounds and 
did not have corresponding background screening values. 

The maximum concentration value for total PCBs is 0.0851 milligrams (mg)/kilogram (kg). This 
concentration is lower than the EPA screening level of 1 mg/kg (40 CFR 761). Because the 
maximum concentration for PCBs at this site is less than the screening value, PCBs are 
eliminated from further consideration in the human health risk assessment. 

For the radiological COCs, four constituents had constituent had MDA values greater than their 
respective backgrounds (Pu-238, Pu-239, U-234, and U-238). 

V1.5 Step 4. Identification of Toxicological Parameters 

Tables 9 and 10 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) and Risk Assessment Information System (ORNL 2003) electronic databases. 
Dose conversion factors (DCF) used in determining the excess TEDE values for radiological 
COCs for the individual pathways were the default values provided in the RESRAD computer 
code (Yu et al. 1993a) as developed in the following documents: 
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s Table 9 

i Toxicological Parameter Values for ~WMU 226 Nonradiological COCs 

3! en 

ij 
Rf00 

coc (mg/kg-d) 

i lnoraanic 
Arsenic 3E-4° 

8 Barium 7E·2° 
Cadmium 5E-4° 
Chromium VI 3E·3° 
Copper 3.7E-21 

Mercury · 3E-48 

Selenium SE-3° 
Silver 5E·3° 
Vanadium ?E-38 

Organic 
Acenaphthene 6E·2° 
Acetone 1E·1° 
Benzo(a)pyrene -
Benzo(b)fluoranthene -

() 

~ 
Benzo(o,h,i) oervleneh -
2-Butanone 6E-1° 
Chrysene -
1 A-Dichlorobenzene 3E-21 

Fluoranthene 4E·2° 
Fluorene 4E·2° 
lndeno(1,2,3-c,d) pyrene -
Methylene chloride 6E-2° 
Pentachlorophenol 3E·2° 
Phenanthrenei 3E·1° 
Phenol 3E·1° 
Pyrena 3E·2° 
Toluene 2E·1° 

I 
S! 

g Refer to footnotes at end of table; 
§ 
~ :;;: , 
;: 

fll 

Confldencea 

M 
M 
H 
L 
-
-
H 
L 
-

L 
L 
-
-
-
L 
-
-
L 
L 
-
M 
M 
L 

MIH 
l. 
M 

RfDinh SF0 SFinh 
(mg/kg-d) Confldence8 (malka-dav)-1 (mg/kg-dav)-1 

- - 1.5E+0° 1.5E+1° 
1.4E-48 - - -
5.7E-51 - - 6.3E+0° 
2.3E·6° L - 4.2E+1° 

- - - -
8.6E·5° M - -

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

6E-21 - - -
1 E-1 1 - - -
- - 7.3E+0° 3.1E+01 

- - 7.3E-11 3.1E-1 1 

- - 7.3E+01 3.1E+O' 
2.9E·1° L - -

- - 7.3E-31 3.1 E-31 

2.3E·1° M 2.4E·28 2.4E-21 

4E-2' - - -
4E-21 - - -

- - 7.3E·1' 3.1 E-1 1 

8.6E·1 8 - 7.5E·3° 1.6E-3° 
3E-21 - 1.2E·1 c 1.2E·1' 
3E-1 1 - - -
6E-11 - - -
3E·21 - - -

1.1 E-1° M - -

-

Cancer 
Classb ABS 

A 0.03d I 

D 0.01d 
81 0.001d 
A 0.01d 
D 0.01d __i 

D 0.01d 
D 0.01d 
D 0.01d • 
- 0.01d 1 

- 0.13d 
D 0.019 

I 

' 

82 0.13d 1 

82 0.13d 
82 0.13d 
D 0.1d i 

82 0.13d J 
c 0.1d I 

D 0.13d 
D 0.1d 
82 0.13d 
82 0.1d I 

82 O.Q19 
D 0.1d 
D 0.1d . 
D 0.1d i 

D_ 0.1d 
-·- -

flit 



5 
i 
ill z 
§ 
;;i 

~ 
~ 

() 
r\1 ...... 

~ 
~ 
g 
~ 

~ s 
i': 

"' 
~ 

-
Table 9 (Concluded) 

Toxicological Parameter Values for SWMU 226 Nonradlological COCs 

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. 
61 = Probable human carcinogen. Limited human data are available. 
62 = Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in humans. 
C = Possible human carcinogen. 
0 = Not classifiable as to human carcinogenicity. 

C"foxicologici:tl parameter values from IRIS electronic database (EPA 2003). 
d"foxicological parameter values from NMED December 2000. 
eToxicological parameter values from HEAST(EPA 1997a). 
'Toxicological parameter values from EPA Region 6 electronic database (EPA 2002a). 
!lToxicological parameter values from ORNL (2003). 
hToxicological parameter values for benzo(g,h,i)perylene could not be found. Dibenz(a,h)anthracene was used as a surrogate. 
1Toxicological parameter values for phenanthrene could not be found. Anthracene was used as a surrogate. 
iToxicological parameter values from EPA Region 9 electronic database (EPA 2002b). 
A6S = Gastrointestinal adsorption coefficient. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST = Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)·1 = Per milligram per kilogram per day. 
ORNL = Oak Ridge National Laboratory. 
RfDinh = Inhalation chronic reference dose. 
Rf00 = Oral chronic reference dose. 
SF1nh = Inhalation slope factor. 
SF0 =Oral slope factor. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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Table 10 
Radiological Toxicological Parameter Values for SWMU 226 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFtnh SFev 
coc (1/pCi) (1/pCi) (g/pCI-yr) Cancer Classb 

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-234 6.14E-11 2.64E-08 1.68E-10 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

ayu 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. 
COC = Constituent of concern. 
EPA =U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev = External volume exposure slope factor. 
SFinh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination were taken from DOE/EH-0070, "External Dose
Rate Conversion Factors for Calculation of Dose to the Public" (DOE 1988}. 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, "Data Collection Handbook to Support 
Modeling the Impacts of Radioactive Material in Soil" (Yu et al. 1993b). 

VL6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section VJ.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs 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 COCs for both industrial and residential land use scenarios. 
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Vl.6.1 Exposure Assessment 

Apperiqix 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 RAGS (EPA 1989). For 
radiological COGs, the coded equations provided in RESRAD computer code are used to 
estimate the incremental TEDE and cancer risk for individual exposure pathways. Further 
discussion of this process is provided in the "Manual for Implementing Residual Radioactive 
Material Guidelines Using RESRAD'' (Yu et al. 1993a). 

Although the designated land use scenario 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 0.07 for the SWMU 226 nonradiological COGs and an estimated 
excess cancer risk of 6E-6 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 thatfor SWMU 226 associated background 
constituents, the HI is 0.02 and an estimated excess cancer risk is 3E-6 for the designated 
industrial land use scenario. 

For the radiological COGs, contribution from tl'le direct gamma exposure pathway is included. 
For the industrial land use scenario, a TEDE was calculated that resulted in an incremental 
TEDE of 4.0E-2 millirem (mrem)/year (yr). In accordance with EPA guidance found in Office of 
Solid Wasteand 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 226 for the industrial land . 
use is well below this guideline. The estimated excess cancer risk is 2.6E~8. 

For the residential land use scenario nonradiological COGs, the HI is 0.63 and the estimated 
excess cancer risk is 3E-5 (Table 11 ). The numbers in the table include 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 aJe not considered (see Appendix 1). Table 12 
shows that for the SWMU 226 associated background constituents, the HI is 0.31 and the 
estimated excess cancer risk is 1 E-5. 

For the radiological COGs, the incremental TEDE for the residential land use scenario is 1.4E-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 226 under the residential land use scenario is well below this guideline. 
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Table 11 
Risk Assessment Values for SWMU 226 Nonradiological COCs 

Maximum 
Concentration 

coc (mg/kg) 
Inorganic 
Arsenic 6.69 
Barium 436 
Cadmium 0.737 
Chromium VI 1 
Copper 17.7 
Mercury 0.369 
Selenium 0.132 
Silver 1.27 
Vanadium 59.9 
Organic 
Acenaphthene 0.00911 J 
Acetone 0.0567 
Benzo a)pyrene 0.124 
Benzo b)fluoranthene 0.134 
Benzo [g,h,i)perylene 0.147 
2-Butanone 0,01 8 
Ch_rysene 0.0723 
1 ,4-Dichlorobenzene 0.0313 J 
Fluoranthene 0.178 J 
Fluorene 0.00649 J 
lndeno(1 ,2,3-c,d) pyrene 0.148 
Methylene chloride 0.127 
·Pentachlorophenol 0.182 J 
Phenanthrene 0.0629 
Phenol 0.34 

· Pyrene 0.178J 
Toluene 0.00868 J 

Total 

•EPA 1989. 
GOC =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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Industrial Land Use Residential Land Use 
Scenario• Scenario• 

Hazard Cancer Hazard. Cancer 
Index Risk Index Risk 

0.03 4E-6 0.31 2E-5 
0.01 - 0.08 -
0.00 2E-10 0.02 SE-10 
0.00 2E-9 0.00 SE-9 
0.00 - 0.01 . -
0.00 - 0.02 -
0.00 - 0.00 -
0.00 - 0.00 -
0.01 - 0.11 -
0.00 - 0.00 -
0.00 - 0.00 -
0.00 6E-7 0.00 2E-6 
0.00 6E-8 0.00 2E-7 
o.oo· 7E-7 0.00 2E-6 
0.00 - 0.00 -
0.00 3E-10 0.00 1E-9 
0.00 5E-9 0.00 1E-8 
0.00 - 0.00 -
o.oo· - 0.00 -
0.00 7E-8 0.00 2E-7 
0.00 8E-7 0.01 2E-6 
0.00 8E-9 0.00 4E-8 
0.02 - 0.07 -
0.00 - 0.00 -
0.00 - 0.00 -
0.00 - 0.00 -
0.07 6E-6 0.63 . 3E-5 

. 
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Table 12 
Ris~· Assessment Values for SWMU 226 Nonradiological Background Constituents 

Background 
Concentration a 

coc (mg/kg) 
. Arsenic 4.4 

Barium 200 
Cadmium <1 
Chromium VI NC 
Copper 17 
Mercury <0.1 
Selenium <1 
Silver <1 
Vanadium 33 

Total 

aoinwiddie September 1997, North Supergroup. 
bEPA 1989. 
COC = Constituent of concern. 

Industrial Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.02 3E-6 
0.00 -
- -
- -

0.00 -
- -
- -
- -

0.00 -
0.02 3E-6 

EPA =U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenario!> 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.04 -
- -
- -

0.01 -
- -
- -
- -

0.06 -
0.31 1E-5 

Consequently, SWMU 226 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 1.1 E-7. The excess cancer risk from the nonradiological 
COCs and the radiological COCs 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 Sites with Radioactive 
Contamination," (EPA 1997b). This summation is tabulated in Section Vl.9, "Summary." 

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 0.07, which is 
lower than the numerical guideline of 1 suggested in the RAGS (EPA 1989). Excess cancer 
risk is estimated at 6E-6. NMED guidance states that cumulative excess lifetime cancer risk 
must be lower than 1 E-5 (Bearzi January 2001 ), thus the excess cancer risk for this site is 
below the suggested acceptable risk value. This assessment also determined risks considering 
background concentrations of the potential nonradiological COCs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, the HI for 
nonradiological background COCs is 0.02 and the excess cancer risk is 3E-6. Incremental risk 
is determined by subtracting risk associated with background from potential COC risk. ·These 
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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 0.05 and the estimated 
incremental cancer risk is 3.25E-6 for the industrial land use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering 
an industrial land use scenario. 

For radiological COCs under the industrial land use scenario, incremental TEDE is 
4.0E-2 mrem/yr, which is significantly lower than the EPA's numerical guideline of 15 mrem/yr. 
Incremental estimated cancer risk is 2.6E-8. 

The calculated HI for nonradiological COCs under the residential land use scenario is 0.63, 
which is below numerical guidance. The excess cancer risk is estimated to be 3E-5. 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 0.31; the 
estimated excess cancer risk is 1 E-5. The incremental HI is 0.32 and the estimated 
incremental cancer risk is 1.65E-5. The incremental excess cancer risk calculation was slightly 
above NMED guidelines considering a residential land use scenario. 

The incremental TEDE for a residential land use scenario from the radiological components is 
1.4E-1 mrem/yr, which is significantly lower than the numerical guideline of 75 mrem/yr 
suggested in the SNUNM HESRAD Input Parameter Assumptions and Justification (SNUNM 
February 1998). The incremental estimated cancer risk is 1.1E-7. 

Vl.8 Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 226 was 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 RFI Work Plan (SNUNM February 
1995) and the SAP for Supplemental Investigation at SWMU 226 (SNUNM December 2001 ). 
The DOOs contained in the WP 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 DQOs. Data quality was verified/validated in 
accordance with SNUNM procedures (January 2000, July 1996). Therefore, there is no 
uncertainty associated with the data quality used to perform the risk assessment at SWMU 226. 

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 
surface 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. · 
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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), 
Techni¢i;ll Background Document for Development of Soil Screening Levels (NMED 
December 2000), and Risk Assessment Information System (ORNL 2003) and EPA Region 6 
(EPA 2002a) electronic database. 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 the RME approach, uncertainties in toxicological values are not expected 
to change the conclusion from the risk assessment analysis. 

Risk assessment values for nonradiological COCs are within the acceptable range for human 
health under the industrial land use scenario in established numerical guidance. 

Though the estimated.excess cancer risk is slightly above the NMED guideline for the 
residential land use scenario, maximum concentrations were used in the risk calculation. The 
site chas been adequately characterized; therefore, average concentrations are more 
representative of actual site conditions. The 95% upper confidence limit (UCL) of the average 
concentration for the main contributor to excess cancer risk, arsenic (3.3 mg/kg) (Appendix 2), 
is below background and therefore removed from further consideration in the risk assessment. 
With the removal of arsenic, the total estimated excess cancer risk is reduced to 7E-6 and the 
·incremental excess cancer risk is reduced to 6.46E-6. Thus, using more realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, the 
incremental estimated excess cancer risk is below NMED guidelines. · 

For radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health under both the industrial and residential land use scenario 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. 

V1.9 Summary 

SWMU 226 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 included 
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 (0.07) is 
significantly lower than the accepted numerical guidance from the EPA. Estimated excess 
cancer risk is 6E-6; thus, excess cancer risk is also below the acceptable risk value provided by 
the NMED for an industrial land use scenario (Bearzi January 2001 ). The incremental HI is 
0.05, and the incremental excess cancer risk is 3.25E-6 for the industrial land use scenario. 
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Incremental risk calculations indicate insignificant risk to human health for the industrial land 
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that the HI under the residential land use scenario (0.63) is also 
below accepted numerical guidance from the EPA. Estimated excess cancer risk is 3E-5; 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 0.32, and the incremental 
excess cancer risk is 1.65E-5 for the residential land use scenario. 

Though the estimated excess cancer risk is slightly above the NMED guideline for the 
residential 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 95% UCL of the average concentration for the 
main contributor to excess cancer risk, arsenic (3.3 mg/kg) (Appendix 2), is below background 
and therefore removed from further consideration in the risk assessment. With the removal of 
arsenic, the total estimated excess cancer risk is reduced to 7E-6 and the incremental excess 
cancer risk is reduced to 6.46E-6. Thus, usirig more realistic concentrations in the risk 
calculations that more accurately depict actual site conditions, the incremental estimated 
excess cancer risk is below NMED guidelines. 

Incremental TEDE and corresponding estimated cancer risk from radiological COCs are much 
lower than EPA guidance values. The estimated TEDE is 4.0E-2 mrem/yr for the industrial land 
use scenario; this value is much lower than the EPA's numericalguidance of 15 mrem/yr (EPA 
1997b). The corresponding incremental estimated cancer risk value is 2.6E-8 for the industrial 
land use scenario. Furthermore, the incremental TEDE for the residential land use scenario 
that results from a complete loss of institutional controls is 1.4E-1 mrem/yr with an associated 
cancer risk of 1.1 E-7. The guideline for this scenario is 75 mrem/yr (SNUNM February 1998). 
Therefore, SWMU 226 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 3.2E-6 . 2.6E-8 3.2E-6 
Residential 6.5E-6 1.1 E-7 6.6E-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. 
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Ecological Risk Assessment 

Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at SWMU 226. 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 EPA's Ecological RAGS (EPA 1997c). The current 

· methodology is tiered and contains an initial scoping assessment followed by a more detailed 
risk assessment. Initial components of 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 scoping 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. 

Vll.2 Scoping Assessment 

The scoping 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 scoping risk-management decision (Section Vll.2.4) involves summarizing the 
scoping 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 not determined to be within background concentrations were as follows: 

• Arsenic 
• Barium 
• Copper 
• Mercury 
• Vanadium 
• Pu-239 

For five inorganic constituents, comparisons to background screening values could not be 
made. These are: 
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• Cadmium 
• Chromium VI 
• Selenium 
• Silver 
• Pu-239 

In the cases of chromium VI and Pu-239, no background screening levels have been 
determined. For the others (cadmium, selenium, and silver), the maximum detected 
concentrations were lower than the upper limit of the background screening values (1 mg/kg in 
all three cases); however, because the screening values are expressed as being fewer than this 
.upper limit, it cannot be determined whether the constituents exceed background. For this 
reason, none of these constituents 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: 

• Acetone 
• Methylene chloride 
• PCBs, total 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vl1.2.1, the following are considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 5 and 7): 

• Arsenic 
• Barium 
• Cadmium 
• Mercury 
• Selenium 
• Vanadium 
• Pu-239 
• PCBs, total 

However, it should be noted that, as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic COGs is assessed exclusively based upon maximum reported 
bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFs are used to 
evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely 
to be overpredicted. 

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, surface water, and food chain 
uptake are expected to be of low significance as transport mechanisms for COPECs at this site 
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and migration to groundwater is not anticipated. Degradation and/or transformation for the 
inorganip 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 226 and that COPECs 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. 

Vll.3 Risk Assessment 

As concluded in Section Vll.2.4, complete ecological pathways and COPECs are associated 
with SWMU 226. The risk assessment performed for the site involves a quantitative estimation 
of current ecological risks using exposure models in association with ~xposure 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 
CO PEGs 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 risk 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 
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' 
endpoints (other components commonly addressed in a risk assessment) are presented in the 
"Predictive Ecological Risk Assessment Methodology, Environmental Restoration Program, 
Sandia National Laboratories, New Mexico" (IT July 1998) and are not duplicated here. 

Vl/.3.1.1 Ecological Pathways and Setting 

SWMU 226 is estimated to include approximately 4.4 acres. The original habitat of this area 
was grassland; however, much of the original habitat has been disturbed and altered. The site 
is open to wildlife use, but the small size and disturbed nature of the site make significant 
transfers of COPECs through the food chain unlikely. No sensitive species are known to occur 
in this area. 

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 of the lack of surface water at this site, 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 COCs at this site. 

Vl/.3.1.2 CO PEGs 
' 

The old acid waste line is considered to be the source of COPECs at SWMU 226. COPECs for 
this site are listed in Section Vll.2.1. These COPECs include both inorganic and organic 
constituents. Inorganic constituents include both radiological (Pu-239) and nonradiological 
analytes. The concentrations of inorganic analytes detected at this site were screened against 
background concentrations (see Section IV) and those that 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. Non radiological inorganic constituents that are essential nutrients, such as iron, 
magnesium, calcium, potassium, and sodium, were not included in this risk assessment asset 
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 cunicu/aria) 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). 
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Vll.3.2 Exposure Estimation 

For noriradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994}. Drinking water was 
also considered a low significance pathway because of the lack of surface water at this site. 
The deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its 
diet as plant material}, as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice is equivalent to 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 
(100 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 Pu-239. Internal and external dose 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 "poinf' 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 1 00 percent of their energy to 
the receptor as they pass through tissues. Gamma-emitting radio nuclides 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 Pu-239 in soil. 
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Table 14 
Exposure Factors for Ecological Receptors at SWMU 226 

Food Intake 
Trophic . eodyk~~ight (k;~~ev) Receptor Species Class/Order Level k da b Dietary Compositionc 

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) 

I Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
1 (Peromyscus Rodentia (+Soil at 2% of intake) 
I maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 1 00% 
j Speotvto cunicularia) Strioiformes ( + Soil at 2% of intake) · 

•Body 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. 
0 Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dSilva and Downing 1995. 
9 EPA 1993, based upon the average home range measured in semiarid shrubland in Idaho. 
'Dunning 1993. 
9Haug et al. 1993. 
EPA =U.S. !:nvironmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilogram(s) per day. 
SWMU =Solid Waste Management Unit. 

Home Range 
(acres) · 
2.7E-1 9 

2.7E-1 9 

2.7E-1 9 

3.5E+19 
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Table 15 presents the transfer factors 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. 

Vll.3.3 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 total PCBs are based upon toxicity of Aroclor-1254. 
Insufficient plant toxicity information was found to estimate the plant toxicity benchmarks for 
acetone and methylene chloride. For the burrowing owl, insufficient toxicity information was 
found to estimate the NOAELs for chromium VI, silver, acetone, and methylene chloride. 

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 226. 

Vll.3.4 Risk Characterization 

For the non radiological COPECs, maximum concentrations in soil and estimated dietary 
exposures were compared tc;> plant and wildlife benchmark values, respectively. Table 18 
presents results of these comparisons. HQs are used to quantify the comparison with 
benchmarks for plants and wildlife exposure. 

For plants, only mercury and vanadium resulted in HQs greater than unity, although HQs for 
plants could not be determined for acetone and methylene chloride due to the lack of sufficient 
toxicity information for that receptor. Barium resulted in HQs greater than unity for all three 
dietary regimes of the deer mice. Arsenic, vanadium, and total PCBs resulted in HQs greater 
than unity for the omnivorous and insectivorous deer mice. Mercury resulted in an HQ greater 
than unity for the burrowing owl when it was assumed to be entirely in organic form. HQs for 
the burrowing owl could not be determined for chromium VI, silver, acetone, and methylene 
chloride. 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 except that for the 
burrowing owl exceeded unity. The maximum HI was 46, which was for the insectivorous deer 
mouse. 

Tables 19 and 20 summarize the internal and external dose-rate model results for Pu-239. The 
total radiation dose rates to the deer mouse and burrowing owl are predicted to be 3.7E-9 
rad/day and 9.1 E-9 rad/day, respectively. The dose rates for the deer mouse and the 
burrowing owl are considerably lower than the benchmark of 0.1 rad/day. 
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Table 15 
Transfer Factors Used in Exposure Models for COPECs at SWMU 226 

COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 

( ~Jr: .'mium VI 
Copper 
Mercury 
Selenium 
Silver 
Vanadium 
Organlc9 
Acetone 
Methylene chloride 
PCBs, total 

8Baes et al. 1984. 
bDefault value. 
cstafford et al. 1991. 
dNCRP January 1989. 
•Ma 1982. 
'IAEA 1994. 

Soil-to-Plant 
Transfer Factor 

4.0E·2 8 

1.5E·1 8 

5.5E·1 8 

4.0E·2c 
B.OE-11 

1.0E+Oc 
. 5.0E·1c 

1.0E+Oc 
5.5E·38 

5.3E+1 
7.3E+O 
1.2E-2 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+Ob . 2.0E-3 8 . 

-1.0E+Ob 2.0E-4c 
6.0E-1d 5.5E·48 . 

1.3E·1" 3.0E-2C 
2.5E-1d 1.0E·28 

1.0E+Ob 2.5E·1 8 

1.0E+Ob 1.0E·1c 
2.5E-1d 5.0E·3c 
1.0E+Ob 2.5E-38 

1.3E+1 1.0E-8 
1.5E+1 3.6E-7 
2.6E+1 3.2E-2 

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 Kow value of compound. 
COPEC = Constituent of potential ecological concern. 
IAEA = International Atomic Energy Agency. 
Kow = 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 226 

'• 

Soil Plant Soli Deer Mouse 
COPEC (maximum)• Foliageb lnvertebrateb Tlssuesc 

Inorganic 
Arsenic 6.7E+O 2.7E-1 6.7E+0 2.3E-2 
Barium 4.4E+2 6.5E+1 4.4E+2 1.6E-1 
Cadmium 7.4E-1 4.1E-1 4.4E-1 7.5E-4 
Chromium VI 1.0E+0 4.0E-2 1.3E-1 9.8E-3 
Copper 1.8E+1 1.4E+1 4.4E+0 3.0E-1 
Mercurv 3.7E-1 3.7E-1 3.7E-1 2.9E-1 
Selenium 1.3E-1 6.6E-2 1.3E-1 3.2E-2 
Silver 4.3E-1d 4.3E-1 1.1 E-1 4.3E-3 
Vanadium 6.0E+1 3.3E-1 6.0E+1 2.4E-1 
OI]Janlc 
Acetone 1.8E-2d 9.4E-1 2.3E-1 1.9E-8 
Methylene chloride 4.3E-3d 3.1E-2 6.5E-2 5.4E-8 
PCBs, total 8.5E-2 1.1 E-3 2.2E+O 1.1 E-1 

"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. 
0Based 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 VI 
Copper 
Mercury (organic) 
Mercury (inorganic) 
Selenium 
Silver 
Vanadium 
Organic 
Acetone 
Methylene chloride 
PCB (based upon Aroclor· 
1254) 

8 ln mg/kg soil dry weight. 
bEfroymson et al. 1997. 

Table 17 
Toxicity Benchmarks for Ecological Receptors at SWMU 226 

Mammalian NOAELs 
Mammalian Test Deer 

Plant Test Species Mouse Avian 
Benchifiarka,b Speciesc.d. NOAELd,e NOAEL8•1 Test Speclesd 

10 mouse 0.126 0.133 mallard 
500 rath 5.1 10.5 chicken 

3 rat1 1.0 1.89 mallard 
1 rat 3.28 6.42 -

100 mink 11.7 29.8 chicken 
0.3 rat 0.03 0.06 mallard 
0.3 mouse 13.2 14.0 Japanese quail 
1 rat 0.2 0.391 screech owl 
2 rat 17.81 34.8 -
2 . rat 0.21 0.38 mallard 

- rat 10 19.6 -
- rat 5.85 11.4 -

40 oldfield mouse 0.068 0.059 ring-necked 
p_lwasant 

Avian NOAELs 
Burrowing 

Test Species Owl 
NOAELd,e NOAEL8 ·9 

5.14 5.14 
20.8 20.8 
1.45 1.45 
- -
47 47 

0.0064 0.0064 
0.45 0.45 
0.44 0.44 
- -

11.4 11.4 

- -
- -

0.18 0.18 

0Body weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350; mink, 1.0; oldfield mouse, O.Q14 (except where 
noted). 
dSample et al. 1996. 
ern mg/kg body weight per day. 
'Based 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. 
'Body weight: 0.303 kg. 
lBased upon a rat LOAEL of 89 mg/kg body weight per day (EPA 2003) and an uncertainty factor of 0.2. 
COPEC = Constituent of potential ecological concern. NOAEL = No-observed-adverse-effect level. 
kg = Kilogram(s). PCB = Polychlorinated biphenyl. 
LOAEL =Lowest-observed-adverse-effect level. SWMU =Solid Waste Management Unit. 
mg/kg = Milligram(s) per kilogram. - = Insufficient toxicity data. 
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Table 18 

HQs for Ecological Receptor!:~ at SWMU 226 

COPEC Plant HQ 
Inorganic 
Arsenic 6.7E-1 
Barium 8.7E-1 
Cadmium 2.5E-1 
Chromium VI 1.0E+O 
Copper 1.8E-1 
Mercury (orQanic) 1.2E+O 
Mercury (inorganic) 1.2E+0 
Selenium 1.3E-1 
Silver 2.1 E-1 
Vanadium 3.0E+1 
Organic 
Acetone -
Methylene chloride -
PCB (based upon Aroclor-1254) 2.1E-3 

Hla ___ · _L~.4E+1 _ J 
Note: Bold text indicates HQ or HI exceeds unity. 
S"fhe HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
HI · = Hazard index. 

· HQ = Hazard quotient. 
PCB = Polychlorinated biphenyl. 
SWMU =Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous) 

4.7E-1 
1.1E+0 
3.5E-2 
1.5E-3 
7.6E-2 
9.4E-1 
4.2E-3 
2.7E-2 
2.0E-3 
6.2E-1 

7.5E-3 
4.3E-4 
7.2E-3 

3.3E+0 

= Insufficient toxicity data available for risk estimation purposes. 

Deer Mouse 
HQ 

(Omnivorous} 

4.2E+0 
3.8E+0 
3.6E-2 

. 2.5E-3 
S.OE-2 
9.4E-1 
4.2E-3 
4.0E-2 
1.2E-3 
1.3E+1 

4.7E-3 
6.6E-4 
2.9E+O 

I 2.5E+1 I 

Deer Mouse 
HQ 

_(Insectivorous} 

8.0E+O 
6.6E+O 
3.8E-2 
3.6E-3 
2.5E-2 
9.4E-1 
4.2E-3 
5.4E-2 
5.2E-4 
2.5E+1 

1.8E-3 
8.9E-4 
5.9E+O 

4.6E+1 I 

>> 

Burrowing Owl 
HQ 

3.4E-3 · 
4.8E-2 
1.2E-3 

-
1.6E-3 
5.2E+O 
7.5E-2 
8.7E-3 

-
1.4E-2 

-
-

7.1E-2 

5.4E+0 --
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Vll.3.5 

Table 19 
Total Dose Rates for the Deer Mouse 

Exposed to Radionuclides at SWMU 226 

Maximum 
Concentration Total Dose 

Radionuclide (pCI/g) (rad/day) 
Pu-239 0.0046 3.7E-9 

Total Dose 3.7E-9 

pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 20 
Total Dose Rates for the Burrowing Owl 
Exposed to Radionuclides at SWMU 226 

Maximum 
Concentration Total Dose 

Radionucllde (pCi/g) (rad/dfly) 
Pu-239 0.0046 9.1E-9 

Total Dose 9.1E-9 

pCi/g = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Uncertainty Assessment 

10/3112003 

Many uncertainties are associated with the characterization of ecological risks at SWMU 226. 
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 and strict 
insectivorous diets for predicting the extreme HQ values for the deer mouse, and the use of 1.0 
as the area use factor for wildlife receptors regardless of seasonal use or home range size. 
These uncertainties, which are consistent among each of the SWMU-specific ecological risk 
assessments, are each 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 
Pu~239 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 calculations are based upon conservative estimates on receptor shape, radiation 
absorption by body tissues, and intake parameters. The goal is to provide a realistic but 
conservative estimate of a receptor's internal and external exposure to radionuclides in soil. 
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The assumption of an area use factor of 1.0 is a source of uncertainty for the burrowing owl at 
this site .. Because SWMU 226 is approximately 4.4 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 (assumed to be in 
organic form) from 5.2 to 0.68. Therefore, inclusion of a more realistic area use factor in the 
estimation of exposure for the burrowing owl results in no predictions of potential risk, 
regardless of the form of mercury that may be present. 

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 one or more ecological 
receptors associated with exposure to background concentrations are greater than unity for 
arsenic, barium, and vanadium. Background concentrations of arsenic, barium, and vanadium 
may account for as much as 66, 46, and 55 percent of the maximum measured concentrations 
for these COPECs, respectively, indicating that a significant proportion of the estimated 
exposures for these COPECs is from background concentrations. 

A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to estimate exposure. This results in a 
conservative exposure scenario that does not necessarily reflect actual site conditions. For 
example, the 95% UCLs of the mean soil concentrations for arsenic and vanadium (4.2 and 
32.7 mg/kg, respectively) are lower than their respective background screening values (4.4 and 
33 mg/kg, respectively). Therefore, it is likely that the actual exposures to these two elements 
at SWMU 226 are within background levels, and risks from these exposures are within the 
background levels shown in Table 21. For barium, the 95% UCL (235 mg/kg) was only 
marginally above the background screening value (200 mg/kg). Exposures based upon the 
95% UCL result in an HO lower than unity for the herbivorous deer mouse and HQs of 2.0 and 
3.6 for the omnivorous and insectivorous deer mice, respectively. These HOs are only slightly 
greater than the background HQs shown in Table 21. For mercury, the 95% UCL (0.14) is less 
than one-half the plant toxicity benchmark (0.3 mg/kg), indicating that, in general, the HQ for 
mercury exposure in plants, as based upon the maximum concentration, significantly 
overestimates the potential for risk to plants at this site. 

PCB exposures were based upon total PCBs and risk was conservatively based upon toxicity 
values for Aroclor-1254. However, Aroclor-specific detections were limited to Aroclor-1254 and 
Aroclor-1260. The 95% UCLs for these analytes are 0.03 and 0.04 mg/kg, respectively. Based 
upon these values, the Aroclor-specific HQs for the omnivorous and insectivorous deer mice 
are 1.0 and 1.1 for Aroclor-1254, respectively, and 2.1 for Aroclor-1260 (HQs being equal for 
both dietary regimes). Therefore, risk to the deer mouse from PCB exposure at SWMU 226 is 
generally low. 

Based upon this uncertainty analysis, ecological risks at SWMU 226 are expected to be low. 
HQs as high as 25 were initially predicted; however, closer examination of the exposure 
assumptions and toxicity benchmarks revealed an overestimation of risk primarily attributed to 
conservatism in the area use and exposure-point concentrations, and the contribution of 
background risk. 
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Table 21 
HQs for Ecological Receptors Exposed to Background Concentrations at SWMU 226 

COPEC Plant HQ 
Arsenic 4.4E·1 
Barium 4.0E·1 
Cadmium 1.7E·1 
Chromium VI NA 
Copper 1.7E·1 
Mercury (organic) 1.7E·1 
Mercury (inorganic) 1.7E-1 
Selenium S.OE-1 
Silver 2.5E·1 
Vanadium 1.7E+1 

Hl3 1.9E+1 ___ j 

Note: Bold text indicates HQ or HI exceeds unity. 
2The HI is the sum of individual HQs. 
COPEC = Constituent of potential ecological concern. 
Hi = Hazard index. 
HQ = Hazard quotient. 

Deer Mouse 
HQ 

(Herbivorous) 
3.1 E-1 
5.0E·1 
2.4E·2 

NA 
7.3E·2 
1.3E·1 
5.7E-4 
1.0E·1 
2.3E·3 
3.4E·1 

1.5E+O 
--·· 

NA = Not applicable (background value hot determined). 
SWMU = SolidWaste Managemeht Unit. 

= insufficient toxicity data available for risk estimation purposes. 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorous) (Insectivorous) 
2.8E+O 5.2E+O 
1.8E+0 3.0E+O 
2.5E·2 2.6E·2 

NA NA 
4.8E·2 2.4E·2 
1.3E·1 1.3E·1 
5.7E-4 5.7E·4 
1.5E·1 2.0E-1 
1.4E·3 6.0E·4 
7.0E+O 1.4E+1 

l 1.2E+1 __ _ ] 2.2E+1 

Burrowing Owl 
HQ 

2.2E·3 
2.2E·2 
8.1 E·4 

NA 
1.5E·3 
7.1 E·1 
1.0E·2 
3.3E-2 

-
7.8E·3 

I 7.8E·1 
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VIJ.3.6 Risk Interpretation 

Ecologj@l risks associated with SWMU 226 were estimated through a risk assessment that 
incorpori:tted site-specific information when available. Initially predicted risks to ecological 
receptors from exposures to arsenic, barium, mercury, vanadium, and PCBs were attributed to 
the use of maximum detected values and area use factors. The average arsenic and vanadium 
concentrations were found to be within the background range for this COPEC and the average 
concentrations of barium, mercury, and PCBs (as specific Aroclors) at this site resulted in low 
HOs. Background concentrations contributed significantly to the predicted HQs for arsenic, 
barium, and vanadium. Doses to the deer mouse and burrowing owl from exposure to 
radiological COPECs (Pu-239) were well below the risk benchmark of 0.1 rad/day. Based upon 
this final analysis, ecological risks associated with SWMU 226 are expected to be low. 

Vll.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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Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

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, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees. Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites and the biological resources present. When 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 Area 1 (DOE eta/. October 
1995); Workbook: Future Use Management Areas 3. 4. 5. and 6 (DOE and USAF January 
1996); Workbook: Future Use Management Area 7 (DOE and USAF March 19961. At this 

. time, all SNUNM SWMUs have been tentatively designated for either industrial or recreational 
future land use. The NMED has also requested that risk calculations be performed based upon 
a residential land-use scenario. 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 potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the last 
exposure route is pertinent to radionuclides only). At SNUNM SWMUs, there is currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on 
site. Additionally, no potential for swimming in surface water is present due to the high-desert 
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993), 
risks resulting from immersion in contaminated air or water are not significant compared to risks 
from other radiation exposure routes. 

For the industrial and recreational land-use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and 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 lnge~?tion of contaminated Ingestion of contaminated drinking 
water drin~rJJi water water 
Ingestion of contaminated soil ll1frn·~ti ;n 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 
constituents only) soil only 

Dermal contact (nonradiological 
constituents only) soil only 

Dermal contact (nonradiological 
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 calcufating potential intakes via these 
routes is shown below. The equations are taken from "Assessing Hurnan 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 RESRAD 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. RESRAD code has been verified, undergone several benchmarking 
analyses, and been included in the International Atomic Energy Agency's VAMP and BIOMOVS 
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 RESRAD Manual (ANL 1993) or by directly 
accessing the RESRAD websites at: http://web.ead.anl.gov/resrad/home2/ or 
http://web.ead.anl.gov/resrad/documents/. 
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Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess 
cancer risk, or radiation total effective dose equivalent [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 (COGs), 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 COGs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
acceptable 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 
COGs 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 COGs 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 RAGS 
(EPA 1989) and are outlined below. The RESRAD 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 
I =~·---------------
• BW*AT 

AU10-031WP/:rs5383.doc C-54 840858.01 10/31/03 4:14PM 



' 

I 

RISK ASSESSMENT FOR SWMU 226 J.VIJJ./.L.VVJ 

where: 

·( = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
'6· = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (1 E-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: 

C, *IR*EF*ED*(Yvpor jpEF) 
I =--------------~~~~=-

s BW*AT 

18 = Intake of contaminant from soil inhalation (mg/kg-day) 
C8 = 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 exposure is averaged) (days) 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED 
D =~·----------------------

• BW*AT 

Da = Absorbed dose (mg/kg-day) 
C5 = Chemical concentration in soil (mg/kg) 
CF = Conversion factor (1 E-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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ED = Exposure duration (years) 
BW = Body weight (kg) 
AT =Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

10/31/2003 

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) 
Cw = 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 1992). 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 ums} 
IR; = Inhalation rate (mS/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 other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's Law constant greater than 1x1o-s 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, 
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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 
guidaricie 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 for institutional controls or restrictions on SNUNM ER sites. The parameter 
values are based upon EPA guidance and supplemented by information from other government 
sources. 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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Table 2 
Default Nonradiological Exposure Parameter Values for Various Land-Use scenarios 

Parameter Industrial Recreational Residential 
General Exposure Parameters 

8.7 (4 hr/wk for 
Ex_posure Frequency (day/yr) 250"·b 52 wk/yr)8·b 350"·b 
Exposure Duration (yr) 25a,b,c 30a,b,c 30"•b;c 

70a,b,c 70 Adulta,b,c 70 Adull8 ·b,c 

BodyWeiQht (kQ) 15 Childa,b,c 15 Childa,b,c 

Averaging Time (days) 
for Carcinogenic Compounds 25,550B,b 25,55Q8·b 25,550B,b 

(= 70 yr x 365 day/yr) 
for Noncarcinogenic Compounds 9,125 8 ·b 10,950S,b 10,95os.b 

(= ED X 365 daytyr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 1ooa.b 200 ChildB,b 200 Child 8•b 
100 Adulta,b 1 00 Adult 8',b 

Inhalation Pathway 
15 Child8 . 10 Child8 

Inhalation Rate (m3fday) 20a,b 30 Adults 20 Adult• 
Volatilization Factor (m3Jkg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E98 . 1.36E98 1.36E98 

Water Ingestion Pathway 
2.48 2.48 2.48 

lnQestion Rate (liter/day) 
Dermal Pathway 

0.2 Child8 0.2 Child8 

Skin Adherence Factor (mg/cm2) 0.28 0.07 Adult8 0.07 AdultB 
Exposed Surface Area for Soil/Dust 2,800 Child8 2,800ChildB 
Jcm2/day) 3,3008 5,700 Adults 5,700 Adult8 
Skin Adsorption Factor Chemical Specific Chemical Specific Chemical Specific 

•Technical Background Document for Development of Soil Screening Levels (NMED 2000). 
bRisk Assessment Guidance for Superfund, Vol. 1, Part 8 (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 = Year(s). 
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Table 3 
DE)fault Radiological Exposure Parameter Values for Various land-Use scenarios 

. ·' ., ... 
\ ... 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/dayfor 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk!yr 
Exposure Duration (yr) 25a,b 308,b 

Body Weight (kg) 70 Adulta,b 70 Adulta,b 

Soli Ingestion Pathway 
Ingestion Rate 100 mg/day<' 1 00 mg/dayc 

Averaging Time (dayS) 
(= 30 yr x 365 day/yr) 10,950d 10,95Qd 

Inhalation Pathway 
Inhalation Ratei_mSfyr) 7,300d,e I 10,9soe 
Mass Loading for Inhalation g/ms 1.36 E-sd 1.36 E-Sd 

Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/yr) NA NA 
Ingestion Rate, Fruits, Non-Leafy 

. 

Vegetables & Grain _(ko/vr) NA NA 
Fraction Ingested NA NA 

aRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991 ). 
bExposure Factors Handbook (EPA August 1997). 
cEPAHegion VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
eSNUNM (February 1998). 
EPA = U;S. Environmental Protection Agency. 
9 = 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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Residential 

365 day/yr 
30B,b 

70 Adulta,b 

100 mg/day<' 

10,950d 

7,300d,e 
1.36 E-sd 

16.5C 

101.Bb 
0.25b,d 
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APPENDIX2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

l U/ :> ll .l.\JV:J 

For conservatism, Sandia National Laboratories/New Mexico uses the maximum concentration 
of the constituents of concern {COCs) 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 
COCs 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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General Statistics 

SWMU 226 • ECO 1 1 i i 

& ~~~~~~==t~~~~=t~~t~=~ . 
..M.i!!!!:!J_um -----------··-···-···-l------~-- 0.01555~ 
Maximum ! i 0.04461 
·--••••••ooooo•••-•••oooooooooooooooooo .. oooooooooooooooooooooooooooooo~ooooooooouooooOooooooooo:ooooooooooo .. uooo .. oo ... o-oaoooot-••••••••••••••••••ooooo 

Mean i i 0.01893636361 
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Median i i 0.016551 
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Standard Deviation 1 i 0.00851795431 
vanance--------·-·r-- · i 7.25555E-oo5! 
············-····················-······································:················---.·····t-··································:···········--············ 
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Modified-t ! 10.02401810761 
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.......................................................................... l"''""'""""'"""'""i"'"'""'"'"""'"""'""'"""t"-"'"'""'''"''"" 
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General Statistics 

SWMU 226 ~ECO ! ____ j ___ .J__ _____ .+! -----1 
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Variance · i 0.000178634! coeffiCielii··;;1\iaii.ai"iail······················ ·························!··a·.ao34042oa1·r ....................... . 
•••-•••••••-••••••••--•••-•-••••••••••••••-•ooo.o•••••••-••••••••• ,,,,,.,.,,_, .. ,,,,,,,,,,,+ .. •••••••-1-••n•-·-·•-+-••••-•••••-•---

Skewness i 2.211017667! .................................................................................................... T .................................. r ...................... . 
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Page 1 



General Statistics 

Page 1 



General Statistics 

§Y.'!M.Y. .. ~~!?..: .. 59.Q..J .. _________________ L. ..... , ...... -... ·-t·······-·-·········-L·-·············-·r···-·-·---·-·-·-·-···--··---·-···-···-········-····--···' 
§:~:ii}.!!i~ii§.i~~~!~:f!l!_:::===c::::::=········--Hsa:iiu·ili:=:J.::::::::::-··--···· :§~~ma.iistirtiSt:i;;··i;.:···-·--.. -·······-ri~(~~~~i!ii 
~f~~~<?.f..§.~!!!l?.!~.!! .. -.. ····-··-········!·························t··············~;~::t········-············· ~~~~~~·······-········-···········-······················t···~-~~ii~!~·. 
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Student's-t ! 214.3025! MLE Mean ! 171.3008 

~~~~=~:~.=-~~:.~:.:~~~:~~::.~:.·:r·=-~~-~=~:.~=~~~:.=·:.=~~-~=r:.:~~-=~-~=-=c=.::::~:.~ ........ MI.!f§I~!).il~.!:':!.P.~~!.~!!!?.!l.~~:~::::= .. .r]·~;-~9.~-~F. 
....................................... ~§. ~ .. \:l .. 9.!:: .. (~~1~.~~.Q..f.Q! .. S

1
Js~.~.Q~~J.., .. -.. ····-··-·-····· .M.!::~_9.9.~f.f!.~~.Q!.Q!J(.~.!i!!Y9.!L ....... f ... Q.,?.?..?..~.~-?.., 

Ml!!~!~Q.:f!::I ....................................... ~ ............................ :~~~-,?.!!;}.§.) ......................... M.~_g:_§.~~~ ........................................ ) ... .t.~.?.~g?. 
Modifled-t · ! 216.2843! MLE Median ! 148.3504 
'·-~-----------------·----·-·---~-------·~-~-- ... ~ ------- ---····--·-·--·------·-·--,.........----------··· 

. · i MLE 80% Quantile i 233.4122 
looooo•••••••••••••••••••••••••••••••••••••••••l•o•••••o••••••••••••••••••••••••••••••n•••••••••.••~•••o•oooooooooo••••••••••*'""""'"'''''''"'''• '''''"'''''''"''~"'"'"'""''""""""""""'""'"'''"''''"''''+••••••oooooooooooOOO•oo••l 

··········-··············; ............ ~?. -~--~.!?.!!:I!~f$!!!!~!~.9 .. !:!.9.~~---··-···········--l···-··-·········-··,·· .M.I::.g __ ~Q~ .. 9!!a~!!.!~ ......... -......... : ... _ ....... j ... ~!!~:~91 
9..~I··········-·········-····•·································-! ............................ ~.1.:1:.9!!!!:!~........................ M.!:-.S .. ~.§~_g_y_an!!!~ ................................. + ...... ~.~!!:.~~~-· 
Jackknife i 214.3025! MLE 99% Quantile ! 516.5452 

~~==-=~~-::_[i~M 
9.h~~.Y.~~-~~JM~~~-'.J-~9L .............. + ......................... 

1 
...... ?.~.Q.,?.?..§.! .......................... MY.Y. .. ~.~J.m~!~ .. !?.f..M.~~n ....................... ! ... :!.!?.~.:~§_?.~ 

i · ! MVU Estimate of Std. Dev. i 94.03575 

---t~ 
i 195% H-UCL 

.,:.:=:.=.~~-~:~I~-~~~::::~:.~·-·j·lf.~.~-.9.-~i~Y.~fi~ .. Q 

.......................... L..................... -~~~ .. 9.h~.!?.Y.~-~-~'!. .. {! 
·f·························t ........................ .R.~.99 .. 1!!.!!!~~.9.~~--~-~ 

i i i !H-UCL i 



I 
General Statistics 

SWMU 226- E.9.0 i _____ l_ _____ ,_; ---4----'---1 

~~~t:.i~l.~~~~~~~~:::::::::~:-:::-::::::r:~::::~::::-:::~:-:J~~~~~jj[::~:::~:::~=~~ 
~inimum ··----···---------l-----+....:0"-'-.0::::0~22=.;5~!-----J 
Maximum i i 0.369! ········-·-········ .. ···-···········································:············-···········r--·--········-·---t-··-····-··· .. ····-· 
Mean i i 0.043749! ····-·······-·-···-·······························-··················o).·············-··········:······-····-···--.-·-···---·-
Median i i 0.0222! ················-························ .. -· .. ························-·:·······················-·+····················-··4···-·········-········· 
§ltandard Deviation -·--··-·-·------1---·--····! 0.087876! 
Variance i i 0.007722i 
9.9.ii!i£\~~f9.rs~~~-~!i.Qi::::::·.:·.·.:::::~.J.:·.~·.:::::~::·.::~---~--.T:?.~QQ~sijf~-~~~:-~::.·::.~.~·:. 
Skewness i ! 3.827823! ···············-·-·························································'·························r························r························ 

~~~PJr.!t.Y.Y.!!KI.~~:~~§.!!.~~!~.==~~---··· .................... L9..,1.9.~.~~!?.L ..................... . 
§.~!!.P.!.r.Q::W.!!~ .. ?..%. .. g.~-~!.~LY.~!!!~ .......... _ ............... ) .... -..... .P..,~~I.l....-................. . 
P!!!~ .. ~P.t..N!?.!!!.!~L!!!..?.~&. .. ~ig!!lf.l~.!'!.~ .. !-:.~Y.~L.l.. ...................... L ..................... . 
pat a no!_!:.2.9!!.Qrma.t.J.!Y.. Non-~ram~~r!Q_~¥L ____ J__ ____ _ 

·:.·.:·::.:·.~:~·::.~.::~.·-~·-·:.-.-.-:.-.:·.::~.-.:~.§J.~·.-.Y.f.:C.'i~~~-m!.~ii::~!?~.~L:~~i~IJ::::·.:·.::·.:·.~.::·.:~~-~-
student's-t i i 0.082262i 

;~;;~~~~~I~~~lii~i~~; 
Modified-t i i 0.085766! .................................................................................................... ~ ......................... ,. ....................... .. 

! i 
.................. ~======~§.1~=~i?.:~~P.~r$if!!~ta~=~-g~=:=:::::::==:c.=:===::= 
CL T i i 0.079885! ............. - ........... -............................................ :·······--·------·----·--·+···-----·------·--·--lo--···-------····--·--
Jackknife i i 0.082262i .......................................................................... 1 ......................... : ......................... : ....................... .. 

§>ta_f!!lard B_QPtstr~L ...... -·--·-···---~·-·-··-·-·--+Q,_Q793.65! -·----··-
!?.P.9.!~I~P.::L ............................................. .L. ...................... :t ... Q.,??..?..~.~-~L ...................... . 
Chebyshev (Mean Stdl ! i 0.1395111 
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General Statistics 

~-~~~-~~--~-~-~~ ........... :.==::.=:.= .... l==:.: ... l~-== 
~l!!!.I.!!!!!!Y .. §1~.ti.~J9§.J~[ ......... -····-+··-····--···········-~Y.~.!H~.~ll!.m !--·-··--·-··-·-
!':!!:!ffi.':?~f...9.f..§.~m.P.!~~---·······················i·························l·············-···.t~l .............. ; ........ . 
Minimum ! _ ! 8.78! 

, 
Maximum ! . ! 59.9i ··--·········-·--···· .. ·······················-·········-········+··········-.·--·······ot··-··-·-·········--..: ......................... . 
M~!!.~--·······--·-·······························-····~--···-············-~---~-~~~z.yj ____________ _ 
Median i i 24.35! .......................................................................... +············· .. ··········)··········-························ .. ············· 
Standard Deviation j j 13.651171 
Variance · l j 186.3543! ···--·-··-······-··············-··································r-·······-··············:•·····-.. ···-··-···-+·······-··············· 
Coefficient of Variation i i 0.520498! -·----·-··-·· .. -···-··········-·-·-········-······-·t-··-·-···-···-·-··t!-··-------:-···--·---·--
Skewness i · i 1.060119! ................................................................................................... t-........................ + ....................... . 

· i I 
I-::~::-1:!-~-P.l-:-!!>--... :-:YJ:-: . .l~!.~-::.J::-.. f}-.. ~~ ... -§_:-:-!~·-J.:-i.~7:!!~l~--.. _-__ -.•. -... -.... -... -..... :. ...... ..l ... Q.,~?.!~.i ........................ . 
Sh~lf£:Y.Y..i.!~-~%. .. 9.!1tl.~l.Y.~!.\!~ .... _. __________ .. ) ...... _ .. J?.&?'AL ... --···-·-
P..~!~.~~.!':!Q[!!!~! .. ~! .. §.%. .. §!9.1J!.(l~n~ .. ~.~-Y.~q ...................... .._i ........................ . 
Recommended UCL to use i i Student's-t! 

..................... -...... -................. ., .................................................... 1. ......................... 1 ........................ . 
si-uiieilr;c··-··--··~-§.l.%. .. !:!.9..~.J~~~-I!!l!!.9 .. ~.2Fk~:~:J~~+···-·---·-·-···· 
··································································································r······················t······················· 

········-·····===:= ........ ~.§.I.K!:!.9..~.J~~j!:!~~!!J!?.r..§.~~~!!.~~L ..... ~=:=== 
~gj~-~~-~:-~!::L ........... -·-·······················l··················--·-~····-~~&~~-1!~ ..... --·-····-···-
Modified-t : i 32.86055! ................................................................................................... r ....................... ~r ....................... . 
·-····-·············-················~§.l~ .. ~QD.7P.~r~m.~!!1!?..!!.9.~ ........ _ .. =-··-····f························ 
CL T i i 32.22827 i ,.,,._ .. ,_,,,..,,.,,,,.,.,.,,, .. , .. ,.,,.,,,,.,.,,,,,,.,,,, .. ,.,,.,_t•"'"'"'"'"-'"""''!''"''"'"''---·----:-•-•oo•••--•----·• 

Jackknife i i 32.68826! ........................................................................... : ......................... ~ ........................ ~+ ....................... . 
Standard Bootstri!JL..____ i . i 32.06974! 

!;!.QP.t~f.~P.::t ...... _ ...................................... l ........................ l ... ~.~-:§.~1~?..!. ............... -...... . 
Chebyshev(Mean, Std) i i 42.13027! 
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General Statistics 

I 
SWMU226-ECO i i i 
!-"'-'--------~--------------,----- -·· 
·-·-•••oooooOOoooooooO .. ooo--ooooooooooo .... oooo-••ooouoooooooOO••-:••••••••-••••••••o.oooooioooooooo•ooOOoo .. oOOOO-•o•ooooo-~oooooooooooooo••-oooooo 
~~.m!I:!!!!:Y.§.!~!J.~.i.~_f.qr..__ ______________ +··--·-····-········-~-~rP.9lP!J1~ .. -! ....................... .. 
. ~!!m.!?~r..9!..l?.!!~P.!~~---························i ....................... ..i .......................... ..:!J.) ........................ . 
Minimum ·-----· i i 0.01555! 
Maximum i ! 0.04461 ......................................................................... t·························:······-·-·······--·······--·t·-··············· ........ 
Mean i i 0.0189363636! -·--···---····-· .. ····--···-····-·····-········-·········-······-········--······•···-·-··-·-··-····~--,--··--····---··· 
Median i . i 0.01655! .......................................................................... t······················-·:·······-··················-· .. ···1-··············"''''''''' 
Standard Deviation _______ _j_ ___ ..J.!L9.Q~5179543! __ 
Variance i i 7.25555E-005i .............. -............................................................ :·························,.·······-···-·-··········-··-~················-··-·· 
Coefficient of Variation i i 0.4498199582! . ····-·-······-····-·······-····················-···············t-·-··-·-······-··i--·~-.. ·-··--····-·-t-·-···--·-·-·-·-
Skewness · i ; 3.307556375! 

===~~:=====~~=~==~===~······--~~==I====J=:==== 
~-~~P.1r!?.:Wl!~.!~~t~!~.!.i.~!!!Q ..................................... !.Q,.;m~~-1.~.~.tEL. .................... . 
§.h~P1f.Q:~!~--~~ .. 9.~l~l~LY.~!~~---···--·····-·"-·-L-····-·-··--··Q.&§.I ........ : .............. .. 

· P..~.~!!.D9.tr.'!!?.m:!!!!..~.t.?..r.~ .. §!9!:!!f!~.r..~~--!:-.~Y.~! ... L. ............................... l ........................ . 
pa~!}ot Lo_g!!Q!!!!?I: "I_ry Non:P.ar!illl._~!!£..Y.F_!. _______ . --L--------

~:.~:~.~.:·.·~·:.·.·:.·.·~·:.~::.:·::~.:·.::·j:§Tf.~.·_I~·g_Qt;i~.~.m.\"ri{i~F.!:9.k·~!j,?.~j!i}_::·.:·~.·L·:::::~:::::.~·:~:~ 
Student's-t · i i 0.0235912347! 

~;£~~~~:;~~~~ii:J;;; 
Modified-t · 1 i 0.02401810761 . ..................................................................................................... :-·································.;. ........................ . 

=~ ......... ~:.=.=::.=.~.?..t.r.~}iQn:r.~.rir!.i:~~i.:"Y9L .... ~==:=i.=~==::::::== 
CLT . i ! 0.02316077521 -··-·-·-··--·······-···-···--······---·-····----········--·--···o)o ................ -....... ::"'"'''' __________________ ..,. _____ ... _____ ,, ....... . 
Jackknife ! i 0.02359123471 .......................................................................... :··--"··········---------t--·--··----"··--···----··--··----~···----·---···----····--· 
Standard~o~tstrl!P _________ \ ______ _]..Q.0228887225~------

~9.Qt~.f~I?.:L ............................................. l... ..................... .L ........ QJ.?.g§J4!!l ........................ . 
Chebyshev (Mean, Std) i i 0.0301311488! 

~. .. 
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SWMU 226' -ECO · i 

General Statistics 

. ! i _ ................ - ................... - .......................... .-... ·········-········--···!········-·----·-··--····-:--··-······--·--. 
§!!m!fla!'Y Sta.~sl\!?§JQf _________ ·-·--·-···--··+~E~Q!Qf.J~!?O i -----· 
~!!!!!!!~J..Q!.§!;!.!!!P.!.~~----························ ............... ~ ...... : .. ! .................... _ ....... 1tl······-·····-······-·· 
Minimum i · 0.01555; 

~~1!!!.\!.m ................................................. - ········-···-·····-·-t··-·······-··--··-9· 05~+---.. ··---·····-
Mean , 0.02215; 

M~QJ~n ... :.; .. ==~--~-~-·-~:.·:.·.:·.~-·.·.:·.~:.·.:~·-·.·.·.:·.·.: :.:·.~_·:.:~:.:·.~---~~]:~.~-~-=·-~ .. 9.:.9.i~~l ........ ~·-=-~~~-~-
standard Deviation i 0.0133654031 i 
Variance I 0.0001786341. coeffiCi'eili"il'f.vBriaiiCiii' .............................................. ra·:so34o42o31T_ .................... . 
§.i.eyj!i~~~:.=.~---~---=-~---~-·.:::·.:~_·:.·::::~:=::::::. ::::=~:::.~:.~:.~-~.I.I.?.1.tQ:i.l~§.7..j:.'=:~.~--~:.~:~. 

! ! 

§!:!~.P.!!:!?.:Y.Y.!t~.I.~~ .. §~.!!.~!!!£ ...................................... {..!H!~~~.!!:1?..~§t .................... -. 
§.!!!!P.i!:Q::W.J!l..~.?&. ... 9.rtrr~LY!!!!!~----·-·--: ... - ... ! ... ----·-..Q.ssi---·---·-
!?..~!!!.!'!Qt!'::J.Q.rm!;I.L~tP.~.§!9!'!!f!~.!'!.~~.!&v.~!....L ................................ ~ ....................... .. 
Data not Lognormal: T!Y Non-,P.arametric Uqb_ J 

. ; I 

................................................................................... _ ...................... .i ...................................... f ...................... .-•. 
-·-----.... - ... - ...... ~E.L~~-!J.9.!:.JAf!:!!!lJ.!'!9.!'l.!?!!!!!!!.!?.!i!&.._J. __ ... ___ .... . 
§'!:!Q~~.t'~t .......................................................................... j ... 9 ... Q.?..!1.1.§~~~~J!., ..................... .. 

I ! 

.: ......................................... ~.?..L~~ .. !J.9..1, .. 0.~

1
1!:!~~Q . .f!?.r..§!s~~n~~l.. ___ i ....................... . 

t.--..9.ill~~~.:.«;: .. I,L_ ... _ ................ _ .................................... LQ. .. Q.~~ 6~-~~9'!§.!_ ........ ; ...... --
M9.Qlf.!~~-:l ............................................................................ L.Q,Q?. .. ~!!Q.1§~?.IL .................... .. 

I ! . : 
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General Statistics 

' 
SWMU 226 • ECO ! j----+-----+---·-1 

: 

§:~:Q1i~if.Y.~i~.ii.§i\9i!~i--~~----~-~-~-~-- ........................... ~---~~--.t~~~iij~~~= ~~=---------~~~----~:=·--.-. 
N~m~r..!!! .. ~~mP.!.~~--······················· ...................... : .. ) ................. ..:1.~ ...................... .. 
Minimum ----·--c-----..i---=-0,_,.9:..:-4=-6!------f 
Maximum i . 6.69 ··-·······-···--·····-·····-·································· .......................... +··················-···· ····--···········-···· 
Mean · i 3.369714 . · 
-----·-··-···"''"""'"'"'""''"'"-"''"""'""' ......................... , ................. __ ,... ................ _ .. 
Median I 3.2 · ................................................................................................. t ............................. , .................. .. 
Standard Deviation ! 1.697636 
VarianCe--------·-- ! 2.881967 coefficieili'.of'viiiiai'ioii ........................................... r·a:·so3792: ....................... .. 
·---........... ,.. ................................................................ _ ..... t ................. - .... r---·--·------
Skewness ! 0.742746 ................................................................................................. , ......................... 1--..................... .. 

i 
§J:!~P.!f.Q7.W.!!~.I~~ .. §!~!J.~!!!~ .................................. l ... Q.,~J.?..~.!!~ ........................ . 
. ~h~.l?!.r.2~!.l~ .. ~~&...9.!1!!.~l.Y.~J.~ .. ~ ..................... .L. ...... : .. Q.JII~ ........................ . 
~-:~~~~~ii'?ii~~b~-c~-~ .. ~;;;~m·r·!)·~--"'~Y.~_JtStudeni;s.:• ........... ~= 

---·--1--- --· ' 

~~:~:=~~§~~,.~~~~~tt~=~~~= 
~---------;--....... ---·----. _____ ;____ _________ _ 

' 

....................................... ~.?..L~ .. \:!.9.b .. 0.~

1
~!!.~~.9 .. !!?.r..~!5!?.~.~~l .. t ....................... .. 

AQ1~~!~.9.:fJ:.J: ........................ : ....................................... L ..... ~~~.1?J.~ ... _ .. _. __ ........ . 
M_qgJ~~!!:t .............................................. : ........................ j.A.;t~-~.?..1.~ ......................... . 
------ . .. . .J.. __ _ 

........................................ ~P.lr.~ .. NQ!).:.I?.?.f.~.m~!!1.~ .. !-d.9.b ........ ~ ...................................... . 
CLT ! 4.116005 . Jackk.iiite_ ..... -............................................................... I ... 4.:17i2"C>s ........................ . 

. ~~~~-~~~~~~~-~~~~:~::::.·.~:::::::::::.~= =~~=:·~=~-=3=:.:~;-~-~~:.. ·:::::::::.-:.·:::::::.::::. 
Chebyshev (Mean, Std) ! 5.3474 

, 
Page 1 



General Statistics 

!?.W..M!L~~~..:_!;;QQ.J ...... ------······L-.. ··-········-·- --·-·····-··-····..1·-··-···-···-··- ·-----····-··---····--··-----·-···------·-·-···-····-··-·-·' : 
; 

~[~~~e.j:.~~~~~--~.-.-.-.~:.-::::::~~I . .-~-=:~:.-::.-.=~:.-:: .-~~~:.-:.i:~[::~~:.-::::::~.-.-~.---~~~;.:g:_~::~~-:.-~:~::::::.T.=::.-~::r.~~i.~~, 
Minimum i 45.8i · Maximum . i 6.077642 ········-··-················-··-···-·····-····-··-··-···-··t··················-···- ·-·-·-·······-·······:--·····-···--·-·· ··-············--·-···---·-·-···-·····---·-··-·---·-·········-;-···-·-··········-···· 
Maximum . i 436i Mean i 4.999577 ·······-···············-····························--·-·······-···:·····-············-····- ·························+-·-··········-····-·· ········-·············-·············----··-···--···-··-·-·····---+------·······-·········· 
Mean i 169.1571 i Standard Deviation i 0.536365 
.Me<iian--··-··----------·-r·--·- ----T49:sr---·- variance·-··--- ··- ! o.is7688 
····························--·-·····················-·················+························· ········-················:·····················-·· ·································································-······-····························· 
Standard Deviation i 95.383921 · . 

Y.~!i.~~-~~:=-~::::::=:=:::::::=:::=:::=::=::=:-~:r:=::::::::::::::::.~. ·:::~.9~-~-~i?:~.?..L::.~=:.·:=:.~::.~: .. ~E~:iiiiii;Sc{iiiS.I~::§.~~ti.~i!iP.:=-~=:=:::.[9:;.~-~~4~:!{ 
ffl_~!!!~l~nt .Q.f ~~fi_!ltiO,D _________ ~----···--·~-· .. .9~56~~-~-~..:. __ ...J.§!:!~P-!fo-WU!s 5% <;;rttical Y.~lue __ L_ ____ _Q~§.? 4 

§!s~~.IJ~~-~---··········-····-~·-··························L.. ......................... J:.!..4.?.~gt························ .9.~!.!! .. ~.f.~ .. !::Q.9.D.Q!!!!.!!.l..~t§.~&. .. §.i.9.DW.~!l9.~ .. !::~.Y.~, 
·····································-·······r-·,·········-·······························-· ·························i··-····················· ·································-·-·······-····-·············-·································· 
-siiJCi·e-iii;s=i···········--·~-?. -~ .. !:!.Qh .. ~!!.ml.QQ.NP.Pz~-~4~3~6i1t·-····················· -~t:~r])~~;;:;~-~~!!.!!!!!la.hP.QJ}Q!!!I~L~.i-~~~-~-:iWo~s-
,:::=:=::=:::==:=:=:::=::::=:==:~~==:=::::::=::===:~:::::::::::::::::=T=====:=r:::::::::::::::= .M.(~-::-~fi~ii~~::P.~Y.I~~f.q!! ___ ............... .L.~~-;:-i9.T~~ 
·········-·························-···-~§.L~--\:!9_~_.{~~1!!.~~-9.JP.! .. s1.~s~.~.IJ~~1 .. ¥··--···--······-··· .M.h~ .. Q.Q~_ffigJ.~.IJ!.P.f.Y.~r!!!!!fiJ! ... ___ J ... Q.,§.!?..~.?.!., 
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1.0 INTRODUCTION 

This Field Report documents the procedures implemented for the additional site ' 
characterization at Sandia National Laboratories/New Mexico (SNUNM) Environmental 
Restoration (ER) Solid Waste Management Units (SWMUs) 96, 187, and 226. Additional 
characterization was deemed necessary to support the proposals for No Further Action (NFA) .. 
decisions for SWMUs 96, 187, and 226 that were originally submitted to the New Mexico 
Environment Department (NMED) in May 1997 (SNUNM May 1997a, 1997b, and 1997c). The 
characterization requirements were outlined in the Sampling and Analysis Plan (SAP) for 
Supplemental Investigations at SWMUs 96, 187, and 226 (SNUNM December 2001). The SAP 
provides details of the project background, outputs from the data-quality-objective (DQO) 
process for this sampling and analysis activity, the required field, analytical, and quality control 
(QC) procedures, methods, and requirements. 

The operational and regulatory histories of these SWMUs are summarized below. The SWMUs 
have many commonalties in location, operations, and construction. Therefore, it was 
considered expedient to perform additional site characterization activities for all three SWMUs 
and to discuss these activities in a single field report. 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 instead will be presented in the Response to 
NMED's Technical Comments (NMED March 1998) that is currently being prepared. 

1.1 Project Description--Background 

SWMUs 96, 187, and 226 were first listed as SWMUs in the, "Comprehensive Environmental 
Assessment and Response Program (CEARP), Phase 1: Installation Assessment, Sandia 
National Laboratories, Albuquerque, New Mexico," (DOE September 1987). SWMU 96 is 
associated with the storm drain system in Technical Area (TA) I, SWMU 1~7 is associated with 
the sanitary sewer system in TA-l. SWMU 226 is associated with the Acid Waste (drain) Line 
originating in TA-l and extending south to an outfall just north of Tijeras Arroyo near TA-IV 
(SWMU 46). All three SWMUs, and their historical backgrounds, are described in detail in the 
"Technical Area I (ADS 1302); RCRAFacility Investigation Work Plan,'! {SNUNM February 
100~. . 

. ' 

The T A-1 storm drain system consists of underground pipe, open ditches, and culverts tnat 
collect storm runoff and convey it outside TA-l onto Kirtland Air Force Base (KAFB) property or 
to the Tijeras Arroyo. It was listed as SWMU 96 in the CEARP following the Phase 1 
informational interviews because of reports that the system may have received contaminants 
from various point and non-point sources. SWMU 96 boundaries include the soils adjacent to 
the storm drain underground pipe in particular near pipe segments where significant cracks, 
breaks, or separated joints occur; and the sediments deposited in the open ditches. SWMU 96 
does not include the storm water actually conveyed during precipitation events. 

The TA-l sanitary sewer system is constructed of underground, vitrified clay pipe which collects 
and conveys sanitary and industrial effluents to the KAFB sanitary sewer or to the City of 
Albuquerque's Tijeras Arroyo interceptor sewer main and wastewater treatment works. The 
system was listed as SWMU 187 in the CEARP following the Phase 1 informational interviews 
because of the potential for small quantities of solvents, or other hazardous or radioactive 
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chemicals, 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-I 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 T A-I 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 COGs 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) detailing the programs and plans for investigating 
these SWMUs as well as all other designated SWMUs in TA-l. SNUNM Facilities Departments 
had been, and continue to be, involved with infrastructure upgrades and new construction within 
T A-1, 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 lines 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 Geoprobe™ 
push-type sampler. 

Investigatory sampling and analysis were 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] TargetAnalyte List [TAL] metals, gamma-emitting radionuclides, 
isotopic uranium [U] and plutonium [Pu], and tritium eH]). 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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• Twenty-four subsurface soil samples were collected in SWMU 226 and analyzed. 
• Three sediment samples collected from within the acid waste line itself (SWMU 226) 

were collected and analyzed. 

Sample locations were plotted on maps and the laboratory analyses results were compiled and 
reviewed. In May 1997, site characterization data and risk assessment calculations for all three 
SWMUs were provided to NMED in the 7th round submission of proposals for NFA (SNUNM 
May 1997a, 1997b, and 1997c). 

The NMED responded to the specific NFA proposals for these three SWMUs with a Request for 
Supplemental Information (RSI) in a letter dated March 17, 1998, (NMED March 1998). In the 

1

, •. letter, NMED identified numerous general shortcomings in the NFA submittal and identified 
· . 1( . · '· pecific deficiencies relative to the characterization data reported from all three SWMUs. The 

• '.1 . comments and concerns expressed by NMED were substantial. Based upon the information 
reviewed, NMED indicated that, in general, there appeared to be: 

• 

• metals (inorganics) concentrations in the subsurface soil samples exceeding background 
values, and 

• low but detectable VOCs, PCBs, Pu, and 3H at many of the sampling locations. 

Even though the soil concentrations of these constituents of concern (COG) were low and the 
risk assessment conclusions were favorable for NFA status, NMED indicated that the analytical 
detection limits for many samples were too high and that the sources of contamination had not 
been determined. (The NMED review of the NFA proposals did not include evaluation of the 
risk assessment calculations.) 

In September 1998, SNUNM ER voluntarily returned to the five previously sampled storm drain 
outfall locations (SWMU 96) and collected additional sediment and subsurface soil samples. 
Sampling was performed to better define the nature and extent of possible contaminants. This 
action by SNUNM ER was partially driven by the NMED RSI but also necessary because 
SNUNM Facilities planned construction in the area that would change the ditch configurations 
for the storm drain. Samples were collected at the original surface soil locations, at other 
surface locations offset from the original locations, and at subsurface depths down to 20 feet 
below ground surface (bgs). A total of 113 additional samples were collected during the 
September 1998 field investigation. 

The data obtained from the additional investigation of the SWMU 96 storm drain sediments 
were informally provided to NMED in a working meeting on March 3, 1999 (Fleck March 1999). 
NMED could not comment on those data at that time. However, SNUNM ER and NMED did 
work toward resolving differences with regard to the RSI for these SWMUs. 

SNUNM ER Project personnel met with NMED Hazardous Waste Bureau (HWB) in July and 
September 2001, and further discussed the site characterizations and NFA recommendations 
for SWMUs 96, 187, and 226. SNUNM provided NMED with revised site maps and data 
tabulations, as requested. In a working meeting on September 21, 2001 (Lyon September " 
2001), and after completing additional data and document reviews, NMED/HWB requested 
SNUNM complete several specific site characterization tasks prior to re-submitting the NFA 
recommendations. The NMED/HWB requirements communicated in the September21, 2001 
meeting supercede NMED's March 17, 1998 RSI and technical comments (NI'i/IED March 1998) 
to the original NFA recommendations. It should be noted that there is a discrepancy between 
the number of samples originally requested in the NMED's 1998 technical comments and the 
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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 
agreed 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~I. These new 
NMED requirements for additional site characterization sampling in TA-l lead to the current 
DQOs and development of the SAP (SNUNM December 2001). 

1.2 Supplemental Investigation Objective 

The NMED required additional site characterization prior to accepting SWMUs 96, 187, ahd 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 (SNUNM 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 13nalysis 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 
prompted 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 T A-1. 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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concentrations in surface soil throughout TA-l was included as part of this investigation. For the 
plutonium survey, the geographical scope described herein encompasses all of the surface soils 
lying within the main portion of TA-l. Although the plutonium survey samples were not 
specifically collected at or near pipelines or ditches associated with SWMU 96, 187, or 226, 
these samples are commonly referred to in records and in the database as the "SWMU 96, 187, 
and 226 plutonium grid samples". 

All the soil and sediment samples originally collected and reported in the NFA proposals 
(SNUNM May 1997a, 1997b, and 1997c) were analyz~d for a comprehensive suite of 
constituents. These included VOC, SVOC, PCB, TAL metals, gamma spectrometry, isotopic U, 
isotopic Pu, and 3H. Based upon earlier sampling and analysis results, and NMED/HWB 
guidance, COGs for analysis varied with re-sampling and offset sampling locations. NMED 
selected the constituents and locations for the additional investigation on the basis of the 
following: 

1. Earlier sampling indicated possible contamination, 
2. Analytical reporting limits were too high, or 
3. Contaminant source was not determined. 

These samples were collected by sampling original locations and offset sampling locations in 
accordance with guidance from NMED (Lyon September 2001). Samples c.ollected under this 
investigation were analyzed at an off-site laboratory: The parameters that were analyzed varied 
by locations and were those specified in the SAP (SNUNM December 2001). The parameters 
included: 

• VOCs-EPA Method 8260B. 
• SVOCs-EPA Method 8270C 
• PCBs-EPA Method 8082 
• Metals-EPA Methods 601 OB, or 6020, and/or 7000 series 
• Isotopic plutonium 
• Tritium 

Measutement sensitivities (Method Detection Limit [MDL], Reporting Limit [RL], Minimum 
Detectable Activity [MDA], and Critical Level [Lc]), analytical accuracy, and analytical precision 
reported by the laboratories are in accordance with contract requirements issued by the Sample 
Management Office (SMO). SMO requirements for these quality measurement parameters 
were sufficient for the resulting data to meet project requirements. 

In addition to quality control measureme,nts generated in the laboratories, field quality control 
samples were collected and analyzed. Field quality control samples included field duplicate 
(or co-located samples) and equipment rinsate blanks, field blanks; and trip blanks for VOC 
analysis. Frequency requirements for field quality control sample collection followed 
specifications in the "Technical Area I (ADS 1302) RCRA Facility Investigation Work Plan" 
(SNUNM February 1995). 

3.0 SAMPLING STRATEGIES AND LOCATIONS 

3.1 Sampling Strategy 

Sampling strategies used in this investigation follow earlier investigations performed at SWMUs 
96, 187, and 226, that assumed models of contaminant migration based upon the design flows 
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within the sanitary or storm drains. Contaminants may have migrated from significant cracks or 
breaks in 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. lftield-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 
September 21, 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 COGs. 
In summary, when the COGs 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 COG 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 soi( in the main portion of T A-I. First, a regular grid was 
constructed over a map of T A-1. The portion of T A-I 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 $ampling 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-surfat;:e soils were 
manually sampled using a scoop or spade, or a bucket-type hand auger. Subsurface soils were 
collected ~sing the Geoprobe™ push-tool technology. 
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Quality control samples were collected or generated both in the field and laboratory. As part of 
the data validation process, analytical results from QC samples or QC spike analyses were 
compared to established acceptance criteria thereby providing internal quality control checks. 
Field QC samples were initiated in the field and sent to the off-site laboratory for ;analysis along 
with the environmental samples. 

4.0 SAMPLE DOCUMENTATION AND CUSTODY 

Following standard procedures, sample collection, custody, and shipping were thoroughly 
documented to ensure the integrity of the samples from the time of collection until analysis. The 
SMO provided unique sample identification numbers (field numbers) for each sample collected. 
These numbers were generated by computer, and tracked, in order to eliminate any duplication. 
A sample number is assigned to all sample containers and fractions of the same environmental 
media collected from the same location during the same sampling event. The SNUNM ER 
Project also assigned a coded sample identifier for each sample collected. ER Project sample 
identifiers take the form of: 

TIAAA-888-CCC-DDD 

In this format, Tl refers to TA-l to distinguish which ADS is being investigated . 

AAA refers to the SWMU number: 

Storm Drain System 
Sanitary Sewer System 
Old Acid Waste Line 

096 
187 
226 
BSI Background Soil Investigation (used for the plutonium grid 

samples) 

BBB refers to a description of the type of location: 

BH 
EB 
FB 
GP 
PGS 
so 
TB 

boreholes (drilled or hand augered) 
equipment rinsate blank 
field blank 
Geoprobe ™ sample 
plutonium grid samples 
sediment 
trip blank 

CCC refers to the location number, assigned sequentially. Several previously sampled 
locations were resampled as described in the SAP. Resampling locations retained their original 
location number assignment, but the suffix "R" was added. For example, a previously sampled 
location was designated "042" for the CCC location code. The same location resampled was 
designated "42R". New sample locations offset from previously established locations were 
assigned new sequential location number codes . 

DOD refers to the sample depth in feet. 
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The Analysis Request and Chain of Custody form (ARCOC) is eontrolled 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 ~he 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); 
211ocations were sampled in SWMU 187 (Figure 2); and 81ocations were sampled in SWMU 
226 (Figure 2). Additionally, 33 locations 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 System (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 

. thacoordinates __ These. locations were converted.toJ~ewMexico State~Piane 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 T A-1 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 Equipment Decontamination," 
FOP 94-26, and "Decontaminating Drilling and other Field Equipment," FOP 94-57. Disposable 
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protective clothing and supplies was not decontaminated after use but was bagged and 
disposed of following SNUNM waste management procedures. 

Surface and near sub-surface soil sampling were performed in accordance with documented 
procedures. The fqllowing SNUNM ER Project procedures were followed, as appropriate. 

• Hand Auger and Thin-Wall Tube Sampler, FOP 94-23, 

• Spade and Scoop Method for Collection of Soil Samples, FOP 94-52, 

• Shallow Subsurface Drilling and Soil Sampling Using Mechanized Hydraulic 
Augers or the Geoprobe ™ Soil Core Sampler, FOP 95-23. 

As samples were collected they were labeled, entered on the ARCOC, and temporarily stored 
with "blue-ice" in picnic-type ice chests, or coolers. Each day, at the end of field activities, the 
collected samples were transported to the SMO sample shipping facility for shipment to the off
site laboratory. 

The quantities of waste generated by this sampling task were minimal and included borehole 
spoils, personal protective clothing, decontamination solutions, common solid waste (trash). All 
waste was handled per the waste management plan submitted to the SNUNM ER Project, 
Department 6133, waste management coordinator. For the hand auger or Geoprobe ™ 
hydraulic push tool locations, the borehole cuttihgs were returned to the borehole after sampling 
so there was no soils to manage as waste. Because of the small quantities of decontamination 
fluids that were generated, all aqueous detergent solutions and rinse waters were disposed of 
on the ground surface. 

The off-site laboratories analyzing samples for this task followed documehted analytical 
methods and procedures. Chemical analysis methods were EPA methods published by the 
Office of Solid Waste in "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 
SW-846" (EPA 1986). 

Verification and validation of laboratory analytical data reports followed procedures established 
by the SMO and the ER Project. After the analytical laboratory completed sample analysis and 
generatedthe.analytical report, the laboratory report.was forwarde_dto.the SMO. SMO then __ 
verified that information contained in the report was in compliance with contract requirements. 
Verification is documented on the "Contr,act Verification Review Form" {CVR) (SM0-05-03). 
After the CVR was completed, the analytical data report was sent to a third party for 
independent data validation. Data validation qualifiers were assigned to individual analytical 
results, as necessary in accordance with "Data Validation Procedure for Chemical and 
Radiochemical Data" (AOP 00-03). After analytical data verification and validation were 
completed, the analytical data with laboratory assigned data flags and qualifiers, and data 
validation qualifiers, were electronically uploaded into the ERDMS database. 

All original field records and forms, field notebooks, analytical reports, data validation reports, 
Chain of Custody Records, etc. generated during execution of this sampling and analysis 
project were submitted to the Integrated Safety and Security (ISS) Records Center for 
cataloging and storage. The ISS Records Center has cataloged and entered all documents into 
the Safety, Health, and Environment Automated Records System database . 
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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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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 187 13-JUN-02 

605536 226 12-JUN-02 

.. -----~-·--·-.,- --···--h•, ... .--. -- --·- -----· . --- ... ··- ·----- . ---- - -·· .. -·· 

. ' 

605537 Plutonium Grid 19-.JUl'f-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 Field blank. 
lso-Po 
PCBs 
RCRA 
SVOCs 
TB 
VOCs 

Isotopic plutonium. 
Polychlorinated biphenyls. 
Resource Conservation and Recovery Act. 
Semivolatile organic compounds. 
Trip blank. 
Volatile organic compounds. 

-~~' 

Number of Analytes 
Sam !lies 

2 Iso-Pu 
4 RCRAMetals ,, 
1 RCRA Metals (dup) 
1 RCRA Metals (EB) 
3 SVOCs 
1 SVOCs (EB) 
6 Iso-Pu 
1 Iso-Pu (dup) 
3 PCBs 
1 PCBs (EB) 
4 RCRAMetals 
1 RCRA Metals (dup) 
1 RCRA Metals (EB) 
6 VOCs 
1 VOCs (dup) 
1 VOCs(TB) 
1 VOCs (EB) 
4 Iso-Pu 
1 Iso-Pu (dup) 
2 RCRA Metals+Ni 
1 RCRA Metals (EB) 
3 SVOCs 
1 svoes (EB) 
4 Tritium 
3 VOCs 
1 VOCs(TB) 
1 VOCs (FB) 
1 Iso-Pu 
7 Tritium 
3 VOCs 
1 VOCs (dup) 
1 VOCs(TB) 
1 VOCs (EB) 
4 Iso-Pu 
4 SVOCs 
l 

.. ----- ~ SVOCs (EB) 
... 

3 VOCs 
1 VOCs (TB) 
1 VOCs(FB) 

33 Iso-Pu 
2 Iso-Pu (dup) 
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Table 2. SWMU 9.6, 187, ard 226 Resampling and Offset Samples for Off-Site Laboratory Analyses 
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Refer to footnotes at end of table. 



••• • Table 2. SWMU 96, 187, and 226 Resampling and Offset Samples for Off-Site Laboratory Analyses (Continued) 
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Tc;~ble 2. SWMU 96, 187, and 226 Resampling and Offset Samples for Off-Site Laboratory Analyses (Concluded) 

§: 

a Sample depth of zero inc!icates a surface soli or sediment sample collected from zero to six inches depth. 

b Offset samples collected greater than 20 ft away due to utiiHies; less than 20ft away due to building encroachment. 

Note: Shaded cells Indicate samples were not collected at the original location. 
AR·COC = Analysis Request, Chain of Custody. 
BH = Borehole. 
EB =Equipment blank. 
ER = Environmental Restoration. 
FB = Field blank. 
ft =Foot (feet). 

GP 
ID 
NA 
PCB 
RCRA 
so 

= Geoprobe TM. 

= Identification. 
= Not appQcable. 
= Polychlorinated biphenyls. 
= Resource Conservation and Recovery Act. 
=Sediment. 

SMO 
svoc 
SWMU 
TB 
voc 

0 !11 
.B m 0 

N' ~ ., ~ ~ :::iE 1:2. 
<( e. " 

Ul 0:: 
0 0 
0:: Q. 

= Sample Management Office. 
= Semivolatile organic compounds. 
= Solid Waste Management Unit. 
= Trip blank. 
=Volatile organic compound. 
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•• ' Table 3. SWMU 96, 187, and 226 Plutonium Grid Samples for Off-Site Laboratory Analyses 

g 
E 

" ::s .<: 
6" ·c: a. 

Q) iD 0 .!!l .s 
0 0 r- N" "' ::s 
Q) <0 N 00 a> 0::: 
a. N e. 0 :2 .!::1 
E e. 0 e. 

~ 0. E 

"' 0 g ID 0 .2 
AR-COC/ (f) 0 0 ~ 0 'E 

SMO Sample Number ER Sample 10 Sample Type Northing Easting > (f) a. .!!l 1-

605537/ 059448 T1 BSI-PGS-001 Surface Soil 0 410566.28 1475072.50 X 
605537/059449 T1 BSI-PGS-002 . Surface Soil 0 411315.81 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-PGS-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 T1 BSI-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 T1 BSI-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 T1 BSI-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 T1 BSI-PGS-014 Surface Soil 0 411312.31 1473840.88 X 
605537/ 059462 T1 BSI-PGS-015 Surface Soil 0 412127.88 1473887.88 X 
605537/059463 T1 BSI-PGS-016 Surface Soil ·o 412830.63 1473840.38 X 
605537/059464 T1 BSI-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 1471907.13 

- L X 
------ ----- ·- ---···-- - - - - - - ·- - -- - --- -

Refer to footnotes at end of table. 
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Table 3. SWMU 96, 187, and 226 Plutonium Grid Samples for Off~ite Laboratory Analyses (Concluded) 

.g 
m .s= . . a 

Q) 

0 
2 
0.. 
E 
<ll 

- AR-COC/ (j) 

SMO Sample Number ER Sample ID Sample Type Northing Easting 
605537/059472 T1 BSI-PGS-025 ·· ... ·. Surface Soil 0 411423.78 1472076.75 
605537/059473 · T1BSI"PGS-026 

.. 
Surface Soil 0 411426.56 1472682.50 

605537/ 059474 T1 BSI-PGS-027 . c Surface Soil 0 412078.03 1472760.25 
605537/ 059475 T1 BSI-PGS-028 Surface Soil 0 412867.19 1472741.88 
605537/ 059476 T1 BSI-PGS-029 Surface Soil 0 413472.38 1472689.13 
605537/059477 T1 BSI-PGS-030 .· .. Surface Soil 0 414455.28 1472669.88 
605537/059478 T1 BSI-PGS-031 Surface Soil 0 414605.91 1472046.38 
605537/059479 T1 BSI-PGS-032 Surface Soil 0 413745.34 1472155.88 
605537/059480 T1 BSI-PGS-033 Surface Soil 0 412875.66 1472094.25 
605537/059481 T1 BSI-PGS-034 DuplicateD 0 413745.34 1472155.88 
605537/059482 T1 BSI-PG$-035 Duplicate c 0 414386.78 1473844.38 

"sample depth of zero .indicates a surface soil or sediment sample to be collected from zero to six inches depth. 

•n BSI-PGS-034 is a duplicate of T1 BSI-PGS-032. 

'T1 BSI-PGS-035 is a duplicate of T1 BSI-PGS-018. 

AR-COC = Analysis Request, Chain of Custody. 
BSI = Background soil investigation. 
ER = Environmental Restoration. 
It = F oat (feet). 
ID = Identification. 
PCB = Polychlorinated biphenyls. 
PGS = Plutonium Grid Sample (sample type location code). 

RCRA 
SMO 
svoc 
SWMU 
voc 

= Resource Conservation and Recovery Act. 
= Sample Management Office. 
= Semivolatlle organic compounds. 
= Solid Waste Management Unft. 
=Volatile organic compound. 
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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 

Buildings 838 and 839 Contamination Assessment Sampling Summary, 
Sandia National Laboratories/New Mexico 

Task Order CPA56064. Purchase Order 107802 

Miss Langkopf: 

Soil, sediment, and building material sampling results for sampling conducted at the Buildings 838 
and 839 Contamination Assessment are presented in "Contamination Assessment Report for 
Buildings 838 and 839" (IT, 1994, SHEARS# 27170,27104,27106,27105 and 27108). IT 
Corporation collected samples during the periods of December 13-22, 1993 and January 6-7, 1994. 
The samples are documented on chain of custody numbers: 508141, 508143 through 508148, 
508150, 508153, and 508168. A total of 26 soil samples, 12 building material samples, 7 
composite soil samples, 5 sediment samples, 2 wipes of drains, 14 duplicate soil samples, 4 
equipment rinsate samples, 6 field blank samples, 10 trip blank samples, and 5 matrix spike 
samples were collected. The soil samples were. collected from soils adjacent to dry wells, loading 
docks, and· suspected sewer line breaks to determine whether hazardous and/ or radioactive wastes 
have been released into the surrounding soils. The sediment samples were collected from sewer 
line sediments to determine the presence of hazardous and/or radioactive wastes within the lines. 
'The location efBuildings•838 and 839 a.S well as the sample locations are depicted in Figures-::1;,1;~ .• ,.. . .. -"' " 
1-2 and 1-3. Summaries of the samples collected are presented in Tables 2-1, 2-2 and 2-3. Soil and 
sediment results are summarized in Tables 3-3 and 3-4. 

Respectfully submitted, 

Lara Beasley 

cc: M. Skelly, SNIJNM (w/ enclosures) 
M. Goodrich, Shaw Environmental, Inc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Company 
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., 2.Q~:-Sampling Activities 
' ~ i I 

',; _ _.:_:__~----~--------------------
Building material, soil, and acid line sediment sampling was carried out at Buildings 838 and 

839, in accordance with the SAP, on December 13-22, 1993, and January 6-7, 1994. Sample 

identification numbers, sampling locations, sample matrix, and analyses performed for 

environmental and associated quality control (QC) samples collected are summarized in 

Tables 2-1 through 2-3. 

Table 2-1 

List of Samples Collected at Building 838 
Sandia National Laboratories/New Mexico 

Sample No_ Sample 
SNLA- - Sample Site Description Matrix" 

014344 Area 1. eastern en~ of building Bu~ding 
(Rooms 21, 21-A, 21-B, 21-C, and 21-0) materials 
Matrix spike sample 

014345 Area 2, nor1herri section 61 buftding (Rooms 1 and 3; Partitions Building 
5-10 and 11-17) materials 

014346 Area 3, east-central section of building (Rooms 18 and 18A) Building 
materials 

014347 Area 4, southern section of builcf111g (Rooms 32, Rm18, and 28) Building 
materials 

01435Q Area 4, southern section of building (Rooms 32, Rm18, and Building 
28), dupncate materials 

014348 Area 5, west-central section of building (Rooms 12, 12-A, 14, Building 
31, and 90) materials 

014349 Area 6, western end of building (Partitions 4A-4G and Room Building 
4H) materials 

014351 Crack in north sewer 6ne 64 feet west of AP1, below level of SoH 
·-' ·--- - line and within 1 B inches laterally 

014352 Crack in north sewer line 70 feet wept of AP1, below level of 
line and within 18 inches laterally 

SoU 

. 

014353 Separated joint in not1h sewer line 79 feet west of AP 1, below Soil 
level of f111e and within 18 inches lateraDy 

014354 Crack and offset joint in west sewer Une 65 feet north of AP2, 
below level of fme and within 18 inches laterally 

Soij 

014355 Crack and offset joint in west sewer fine 65 feet north of AP2, 
below level of line and within .18 inches laterally, duplicate 

Soa 

014356 & Offset joint and crack in west sewer fine 4 feet south of AP2, SoH 
014357 below level of line and within 18 inches laterally, matrix 

spike/matrix spike duplicate sample 
-' 

Not Crack in west sewer line 35 feet sou1h ofAP2, below level of Soil 
colle.cted Kne and within 18 inches laterally 

Refer to footnotes at end of table. 

AL/2-94/WP/SNL:R3!96-2 2-1 

Analyses 
Requestedb 

TCLP lor metals, VOCs, 
SVOCs; and gamma spectrum 

TCLP for metals, VOCs, 
SVOCs; and gamma spectrum 

TCLP for metals, VOCs, 
SVOCs; and gamma spectrum 

TCLP lor metals; VQCs, 
SVOCs; and gamma spectrum 

TCLP for metals, VOCs, and 
SVOCs 

TCLP for metals, VOCs, 
SVOCs; and gamnia spectrum 

TCLP for metals, VOCs, 
SVOCs; and gamma spectrum 

T oral metals, VOCs, and 
SVOCs; gamma spectrum, ·and 
tritium 

Total metals, VOCs, and 
svocs; gamma ·ljPectrum, and 
tritium 

Total metals. VOCs, and 
SVOCs; gamma spectrum, and 
tritium 
Total metals, VOCs, and 
SVOCs; gamma spectrum, and 
tritium 

T oral metals, VOCs. and 
SVOCs; gamma spectrum, and 
tritium 

Total metals, VOCs, and 
SVOCs; gamma spectrum, an<:! 
tritium; TCLP for TC metals 

_Total metals. VOCs, and·. 
SVOCs; gamma spectrum, and 
tritium 

. 
; 
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Table 2-1 (Continued) . 

List of Samples Collected at Building 838 
Sandia National Laboratories/New Mexico 

Sample No. 
SNlA· Sample Site Description 

014358 Composite of soH samples 014351,014352, and 014353 

014359 Composite of soil samples 014354 and 014355 

014360· Six evenly-spaced samples south of building, 0 to 6 inches bgs, 
014366 and 1 duplicate 

014367 Dry well south of building, below gravel or 3 to 4 feet bgs 

. . .. 

aAll soil samples collect9d at various depths. · .. 
!>specific analytes fisted in Tables 1-3 and 1·4 and analytical reports. 
ACRONYMS:. 

svoc = semiwiaule 'organic compound 
TCLP ~ toxicity characteris1ic teaching procedure 
VOC = volatile· organic compounds 
TAL = target analyte Hst 
bgs = below ground surface .. 

... 

ALI2·94/WPJSNL:R3196·2 2-2 

Sainple 
Matrix" 

So~ lor waste 
disposal 
purposes 

Soil for waste 
disposal 
purposes 

So~ 

SoH 

···--

Analyses . 
Requested' 

TCLP metals 

TCLP metals 

Mercury 
. 

Total metals, VOCs, and 
SVOCs; gamma speclruni, and · 
tritium 

I. 

i 
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Table 2-2 

List of Samples Collected at Building 839 
Sandia National Laboratories/New Mexico 

Sample 
. No. 

SNlA· Sample Site Description Sample Matrix" Analyses Requestecf 

.014372 Former cafeteria. east end of building, matrix Building materials lor TCLP for metals, VOCs, and SVOCs: 
spike sample inherent composition and gamma spectrum 

014370 Former rolomite laboratory Builcing materials for TCLP for metals, VOCs, and SVOCs; 
.. contamination assessment . and gamma spectrum 

014368 Former glass laboratory (Rooms 1, 1·A, 2, Building materials for TCLP for mQials, VOCs, and SVOCs; 
and 3) contamination assessment and gamma spectrum and field pH 

014369 Former glass laboratory (Rooms 1, hA.; 2. Building materials for TCLP for metals, VOCs, and SVOCs; 
and 3), duplicate -contamination assessment and field pH 

. 014371 Former general laboratory area in western Building materials for TCLP for metals, VOCs, and ·svocs; 
. section of building contamination assessment and gamma spectrum. and field Ph 

014373 & Former general laboratory area in western Wipe of drain TCLP metals and SVOCs 
007021 section of building 

014412 & Former general laboratory area in western Wipe of drain TCLP metals and SVOCs 
007022 s<~etion of building, duplicate 

014374 Dry well south of builc:Jing. ().6 _inches bgs . SoH Total metals, VOCs, SVOCs; gamma 
spectrum, tritium, and PCBs 

014375 Dry well south of building, direcdy below Soil Total metals, VOCs, SVOCs; gamma 
lower timit of gravel fill spectrum, tritium, and PCBs 

014376 Joint of steel and clay ·Jines, 9 feet east of SoH Total metals, VOCs, SVOCs: gamma 
C07, below level of Una and within 18 inches spectrum, tritium, and PCBs 
laterally; matrix spike/matrix spike duplicate 
sample 

014377 Crack and offset joint in west sewer line, 16 Soil for ER and waste Total metals, VOCs, SVOCs; gamma 
feet south of API, below level of fine and disposal purposes spectrum; tritium, and TCLP metals 
wilhin 18 inches laterally 

014378 Composite of samples 014374, 014375, and Soil for waste disposal TCLP metals and PCBs 
014376 purposes 

014379 From interior of south acid waste line at Sediment Total metals, VOCs, SVOCs: gamma 
APX3 spectrum, tritium, and Ph 

. 014380 From interior of south acid waste fine at AP2 Sediment Total metals, VOCs, SVOCs; gamma 
spectrum, tritium, and Ph · 

014381 From interior of north aci<l"waste line Sediment ·Total metals, VOCs, SVOCs;· gamma· 
between COS and COl spectrum, tritium, pH, and PCBs 

014415 Composiie of sample 014381 ' Sediment TCLP metals 

014382 Composite of Samples 014379 and 014380 Sediment TCLP metals, total VOCs, and · 
SVOCs 

014383 North of loed'mg dock, 0-6 in bgs SoD Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

014384 North. of loading dock, 2-2.5 ft. bgs Soil Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

014385 West of loading dock, north end, 0--6 in. bgs So~ Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

014386 West of loading dock, north end, 2-2..5 It bgs Soil Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

014387 West of loading dock, south end, 0--6 in. bgs SoD Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

014388 West of loading dock, south end, 2-2.5 It bgs SoB Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium · 

·Refer to footnotes at end of table. 

AL1.!·94/WP/SNL:R3t%-2 2-3 
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Table 2-2 

List of Samplf'!s Collected at Building 839 (Continued) 
Sandia National Laboratories/New Mexico 

Sample 
No. 

SNLA· Sample Site Description Sample Matrix" 

014389 South of loading· dock, 0-6 in. bgs SoH 

014390 South of loading dock, 2-2;5 lt.bgs SoH 

014391 South of loading dock, 2-2.5 ft. bgs, Soil 
duplicate 

014392 Composite of samples 014383 and 014384 Soil for waste disposal 
purposes 

014393 Composite of samples 014385to 014388,. Soa lor waste disposal 
inclusive purposes 

014394 Composite of samples 014389,014390, and SoD tor waste disposal 
014391 purposes-

aAII soil samples coUected at various depths. 
"specilic.analytes flsted in Tables 1-3 and 1·4 and analytical reports. 

ACRONYMS:·· 
CO = cleanout 
PCSs = polychlorinatad biphenyls 
SVOC =semivolalile organic compound 
TCLP = toxicity characteristic leaching procedure 
VOC = volatile organic compounds 
TAL = target analyta tist 
bgs below ground surface. 
ER = Environmental Restoration 

- ' 

Al.ll-94/WP/SNL:R3l96-2 2-4 

Analy~s Requested' 

Total metals, VOCs, SVOCs: gamma 
spectrum; and tritium 

Total metals, VOCs, SVOCs; gamma 
spectrum; and tritium 

Total metals, VOCs, SVOCs: gamma 
spectrum; and tritium 

TClP metals 

TCLP metals 

TCLP metals . 

il 
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Table 2·3 
Quality Control. Samples Collected at Buildings 838 and 839. 

Sandia National Laboratories/New. Mexico 

------- ~-- -------------------~ --- -- ~- ------- ----- --- --- --

Quality Control sample Number 
. 

Sample TY.pe SNL6.· Sample Description Analyses Requested 

Field duplicates 014368 & ·69, 014347 & ·50, P.otentially oontaminated building materials at Buildings 838 and TCLP lor metals, VOCs, SVOCs; gamma spectrum and pH 
839 

014373 & ·412, 007021 and 
007022 Wipe sample TCLP tor metals and SVOCs 

. 

014354 & -55, 014365 -& ·66, . Soils from near sewers and soils lor mercury analysis at Tolal metals, VOCs, SVOCs, gamma spectrum, tritium, and 
Building 838 mercury 

014390 & ·91 
Building 839 'toading dock soils Tolal metals, VOCs, SVOCs, gamma spectrum, and tritium 

Equipment 
rinsate blanks 

014397,014398 Building material sampling equipment at Buildings 838 and 839 Total metals, VOCs, SVOCs; gamma spectrum, tritium, and 
~~ . i 

' 
. 014396, 014395 Soil sampUng equipment at Buildings 838 and 839 Tolal matals, VOCs, SVOCs, gamma spectrum. and tritium I 

Fiald blanks . 014413 Wipe sample at Building 839 SVOCs I 

014402, 014403 lntsrior at Buildings 838 and 839 Tolal metals, VOCs, SVOCs. gamma sp~ctrum, tritium and 
014401 PCBs . 
014400 Near sewer tinas at Building .838 Total metals, VOCs, SVOCs, gamma spectrum, tritium and 
007023 PCBs 

. Near loading· dock at Building 839 Tollil metals, VOCs.-SVOCs, gamma spactrum, tritium and 

I 
PCBs 

Wipe sample at. Building 839 · T olal metals -

Trip blanks 014404 12114193; soil blank with soli samples VOCs I 014405 12115193; aquaous blank with Building 839 soil fiilld and VOCs 
equipment blanks · I 

014405 12115193; soli blank with soil samples· VOCs I 

014407 12118/93; soil blank with building malllrials VOCs I 

. 014405 12117193; aquaous blank with Building 838 soil field and VOCs 
•KJuipment blanks 

014409 12120/93; soil blank with soil samples VOCs 
014410' 12120/93; aqueous blank with Building 838 building material field VOCs 

and equipment blanks ' 

014411 12121193; aqueous blank with Building 839 bu~ding material field 
and equipment blanks 

vocs 

014414 12122193; soil blank with building materials VOCs 
014399 01/07194; soil blank with sediment sample VOCs 

----------- --------- L________._!_______.~--

i\1./1·94/WP/SNt.:K 3196· 2 ,, 2-5 
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Table 2·3 (Continued) 

Quality Control Samples Col.lected at Buildings 838 and 839 
Sandia National Laboratories/New Mexico 

'I Quality Control Sample Number 
. Sample Type SNLA· 

! · Matrix spike/ 
: matrix spike 

014344,014372 

dUplicates 014378 
014356,014376 

ACRONYMS:. 
PCB • polychlorinated biphenyl 
SVOC • aemivohi.tiki organic compound 
VOC • volatile organic compciund 

·TAL • ~at analyta Ust · 
TC • toXicity characteridc . 
TLCP • toxicity characteristic leaching procedure 

Al.l2-<i4!WP/SNL:Rll96-2 

--- ------
' 

Sample Description Analyses Requested 

Building material samples for Buildings 838 and 839 (only matrix 
spike for each sample) 

TCLP for metals, VOCs, SVOCs; gamma spectrum 

Son samples submitted for TCLP Total metals and PCBs 
SoUs submlttsd for total analysis lor Buildings 838 and 839 Total metals, VOCs; SVOCs; gamma spectrum and tritium; 

TCLP for TC metals; PCBs . 

,, . 2-6 
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Table 3-3 

Sandia National Laboratories/New Mexico, Building 838 
Contamination Assessment Soil Sample Results 

------

·Constituents of Concern Detected• 
~- -

Radionuclldes Volatile Org~nlc Compounds Semivolatile Organic Compounds 

Resulf 
Action Action ±2-slgma 

SNUNM Sample No. unCertainty Resuit0 Leveld Result0 Leveld 

and Location ldentfty (pOi/g) ldenthy (~tQA<g) (~tgA<g) Identity (t.!.gA<g) (j.Lgikg) 

SNLA014351, crack In AA·226 0,538 ± ,087 Acetone 4.4 J, B, U 8 X 10° biethyl phthalate . 37 J . 6 X 101 

north sewer line 64 188t PB·214 0.572± .097 ' Methylene chloride 3.9J,B,U 9 X 104 bis (2-Ethylhexyl) 83 J s x to4 

west of API: 4-0 l911t phthalate 
below ground surlace 

61·214 0.562 ± .091 (bgs) 

TH·232 0,668 ± .143 

AA·228 0,668 ± .143 

AC-228 0.603 ± .129 

TH-228 0.571 ± .059 

PB-212 0,573 ± ,059 

Bl-212 0.434 ± .362 

TL-208 0.480±.119 

K·40 12.7 ± .864 . 

Tritium u (260) 

SNLA014352, crack in Ri\-22s 0.593 ± .108 Acetohe 3.1 J, B, U 8 X 106 Diethyl phthalate 34J 6 X 107 

north sewer line 70 l911t 
west of AP 1 : 4-0 teet PB-214 0.657 ± .097 Methylene chloride 3.3 ~· B, U 9 x 104 bis (2-Ethylhexyl) 48 J 5 X 104 

bgs phthalate 

Bl-214 0.619±.113 
.. 

TH-232 0.648 ± .178 

AA'228 0.648 ± .178 

AC·228 0.584 ± .160 
·- ~ L...._.~---

. ..__._____,;~,. ___ ~~~ 
-~-~· ---- ' ,j ' . ~ 

Rater to lootnotes at end ol table. 

Al,J02·94/WP/SNL:Rll96·l ·;.j 3-13 

- - --

' 

lnorganics 

Action 
Result0 Leveld 

Identity (mg/kg) (mg/kg) 

Arsenic 7.7 so 
Barium 384 4,000 

Chromium 5.9 400 

Nickel 7.1 2,000 

Arsenic 6.4 so i 

Barium 313 4,000 
' 

Beryllium 0.20 . 0.2 ' 

Chromium 6.6 400 

Lead 4.3 8.1 8 

Ni.ckel 5.9 2,000 
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. Table 3-3 (Continued) 

Sandia National Laboratorles/Ne~ Mexico, Building 838 
· Contamination Assessment· Soli Sample Results 

-· 

. 
Const~uents of Concern Detected• 

Radlonuclldes Volatile Organic Compounds ' · Semivolatile Organic Compounds 

Resultb 
Action Action ±2-sigma 

SNLINM Sample No. uncartalnty Resultc Leveld Fie suite Leveld 
and Location Identity . (pCVg) Identity (!.LgA<g) (!.LgA<g) Identity (!.LgA<g) (!.LgA<g) 

TH-228. 0,564 :t .060 . 

PB-212 M67± •. 06t 

Bl-212 0. 530 :t .349 . 
TL-208 0.536 :i: .128 . 

K-40 12.6 ± .938 

Tritium u (250) 

SNL.A014353, separated RA·226 0.607± .096 Acetone 5.5 J, B, U 8 X 106 None detected 
joint in north sewer Una 
79 feet west of APt; PB·214 0,598 ± .096 Melhylena chloride 3.6 J, B, U 9 x to• 
4-'Sfeetbgs 

Bl-214 0.635 ± .100 

TH-232 0.565 ± .170 

RA·228 0.565 ± .170 

AC-228 0.510 ± .154 

TH-228 0.509 :t .063 

RA·224 0.875 :t .958 

PB·212 0.511 ± .063 

Bl·2i2 0.373 ±·.234 

TL·208 0.474 ± .127 

K-40 9.26 ± .831 

Tritium u (250) 

Refer .to footnotes at end of table. 

. AIJU2•\14/WP/SNI..:Rll96·l 
• . 3~14 

r • 

lnorganics 

Action 
Resultc Leveld 

. Identity (mg/kg) (mglkg) 

I 

I 

Arsenic 6.9 80 

Barium 527 4,000 
. 

Beryllium 0.41 0.2 

Chromium 5.5 400 I 

Lead 3.3 8.1° 

Nickel 6.8 2,000 
I 

I 

" 
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Table 3-3 (Continued). 

Sandia. National Laboratories/New Mexico, Building 838 
Contamination Assessment Soli Sample Results 

Constituents of Concern Detecteda . 

Fiadionucfldes Volatile Organic Compounds Semivolatile Organic Compounds 
.. Resulf 

±2-sigma Action Action 
SNUNM Sampl$ No. uncertainty Result0 Leveid Result• Leveld 

and Location Identity (pCVg) . ldenmy (jlgil<g) (~J,gil<g) Identity . (~J,gil<g) (~J,gikg) 

SNl-'014354, crack and RA-226 0.916± .106 Acetone 1.8J,B,U 8 X 106 bis (2·Ethylhexyl) 39 J 5 x 104 

oliaatjointln west sewer . phlhalate . 

line· 65 feet north of AP2; PB-214 1.05:!: .105 2·Butanone (MEK) 1.3 J -
Hl feetbgs 

Bl-214 Melhylena chloride 1.4 J, B, U ex to4 0.957± .111 

TH-232 0.933 :!: .172. 

RA-228 0.933:!: .172 

AC-228. 0.842:!: .155 

TH-228 0,767:!: .059 

RA-224 0.869 ± .836 . 

PB·212 0.770 ± .059 

Bl-212 0.605 ± .271 

TL-208 0.618:1:.139 

K-40 21.3 ± 1.06 

Tridum u (250) 

SNLA014355, crack and U·238 0.837:!: .532 Acetone 2.5 J, B, U 8 X 106 None detected 
oHset joint in west sewer TH-234 0.'838± .533 Melhylene chloride 2.1 J, B, U 9 x 1o4 
line 65 feet nonh of AP2; 
7-&feetbgs RA·226 0,802 ± .092 

PB·214 0.926 ± ,099 

61·214 0.839 ± .096 

TH-232 0.943 ± .174 

RA·228 0.943 ± .174 
--

· Refer to lootriotes at end of table. 
~ ' 

AL/02-94/WP/SNL:Rl196·3 I, 3-15 

• 

lnorganics 

Action 
Result0 Leveld 

Identity (mglkg) (mg/kg) 

Arsenic 1.4 80 ' 

I 
Barium 31.1 4,000 

Beryllium 0.33 0,2 

Chromium 4.9 400 

Lead 6.3 8.1° 

Nickel 5.3 2,000 

Arsenic 1.5 80 

Barium 42.3 4,000 ! 

BeryiHum o:a3 0.2 
I 

Chromium s.o 400 : 

Lead 5.5 8,1° 

Nickel 5.1 2,000 

·- --
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Table 3·3 (Continued) 

Sandia National Laboratories/New Mexico, Building 838 
Contamination Assessment Soil Sample Results 

Constituents of Concern Detected• . ' 

Radionuclldes Volatile Organic Compounds Semivolatll& Organic Compounds 

Resulf 
Action Action ±2-sigma " 

SNUNM Sample No. uncertainty Resultc Leveld Resuitc Leveld 
and Location Identity (pCVg) Identity (llgikg) (llgikg) Identity (llgikg) (ltgikg) 

AC·228 0,851 ± .157 

TH·228 0.814 :1: .064 

RA·224 1.05:1: .799,: 

PB·212 0.817 :1: .064 . 

61·212 0,467± .257 

TL-208 0.748 ± .112 

K-40 23.0:1:1.06 

l'rWum u (250) 

SNLA014356, offset joint RA·226 0.852:1:.109 Acetone 2.6 J 8 X .106:. Nona detected 
and crack in west sewer·. · PB·214 1.05 ± .108' Methylene chloride 2.5 J, B, U 9 x to•· 
line 4 feat· south of AP2; 
7-¥. hoe.! bgs . 81'214 0.890±.114 

TH-232 0.881 ± .196 

RA·228 0,881 :1: .196 

AC·228 0.795:1;.177 

TH-228 0. 76;3 ± ,073 

PB·212 0.766 ± ,074 

Bl-212 0.715 ± .264 

TL-208 0.767.± .151 

K-40 13.3 ± .965 l 

Tritium u (250) 
- --

Refer to footnotes at end of table. 

Al./02·94/WP/SNL:IU 196·3 ;i_ 3-16 

lnorganlcs . 

Action 
Resultc Leveld 

. Identity (mg/kg) (mgtkg) 

· Arsenic 3.6 80 

Barium 156 4,000 

·Baryllium 0.44 0.2 

Chromium 7.2 400 

Lead 5.4 8.1° 

Nickel 8.2 . 2,000 

~ 

-- -- -- -··-
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Table 3-3 (Continued) 

Sandia National Laboratories/New Mexico, Building 838 
Contamlnatlcm Assessment Soil Sample Results 

Constkuants of Concarn Oatecteda. 

Radlonuclldes Volatile Organic Compounds Semivolatile Organic Compounds 

Resultb 
±2·sigma Action Action 

SNLJNM Sampla No. uncertainty Result0 Leveld Result0 Leveld 
and Lqcation ldentky (pCVg) ldentky (IJ.gikg) (IJ.gikg) ldentny (1Lg.1tg) (1Lg.1tg) 

SNLA014360, surface NA NA NA 
sample south of building; 

1 2-6 inches bgs 

1
1 SNLA014361, surleca NA NA NA 
sample south of building;. .. 

i1 2-6 inches bgs 

I SNLA014362, surtaca NA N~' NA 
I sample south of building; 

2-6 Inches bgs · . . 

SNLA014363, surface NA NA NA 
sample south of bUilding; " 

2-4 Inches bgs 

SNLA014364, surface NA N,; NA 
sample south of building; I .. 
2-4 Inches bgS . . 

SNLA014365, surface · NA NA NA 
sample .soulh ot'building: 
2-6 inches bgs 

SNLA014368, surface NA NA NA 
sample south of building; 
2-6 inches bgs; duplicate 

Refer to.flioinolas at end of table. 

AI./U2;94JWi'ISNL:R 3196·3 ; ~ 3-17 

II 

lnorganics 

Action 
Result0 Leveld 

Identity (mg/kg) (mg/kg) 

Mercury not 
de !acted 

Mercury not 
de !acted 

Mercury not 
detected 

Mercury not 
detected 

Mercury not 
de !acted 

Mercury not 
de !acted 

Mercury not 
detected ' 
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Table 3-3 (Continued) 
:,',t! ' . 

Sandia National Laboratories/New Mexico, Building 838 
Contamination Assessment Soil Sample Results 

Constituents of Concern Qetecteda 

Radlonuclldes Volatile Organic Compounds Semivolatile Organic Compounds lnorganics 

I Resulf 
· Action Action Action ±2-slgma 

I SNUNM Sample No. uncertainty Result0 Leveld Result0 Leveld Result0 Leveld 
· and Location · Identity (pCI/g) Identity (JJ.gikg) (IJ.glkg) Identity (p.gikg) (IJ.glkg) Identity (mg/kg) (mg/kg) 

SNLA014367, dry well RA-226 0.618 ± .0963 Acetone 2.6 J, 8, U 8 X t06 None detected Arsenic 4.7 80 
south of building; PB'214 0.693 ± .111J Methyiene chloride 3.8 J, B, U 9 x 104 Barium 557 4,000' 2.5-3.5 feet bgs · 

81·214 0.642 ± .101 Beryllium 0.35 0.2 

TH·232 0.629 ± .200 Chromium 4.7 400 

RA·228 0.629± .200 Lead 5.0. 8.1° 

AC·228 0.568 ± .180 . Nickel 5.4 2,000 

TH-228 0.458 ± ,061 

PB-212 · 0.460 ± .061 

Bl-212 0.554 ± .251 

TL-208 0.511 ± .129 

K·40 10.7 ± .924 

T~tium u (250) 

. pCi/g ,. Ploocurie par gram; J.Lg/kg .. microgram per kilogram; mgtkg • niUIIgram per kilogram; bgs • below· ground surface. 
NA • Not appllca~la; not analyzed this sample. · · . 
U (MDA) • Undetected (mi!limum detectebte activity). 
'Only constituents listed in 40 CFR 264, SubpartS (proposed rule), published in the Federal Register, Volume 55, Number 145, July 27, 1990, are presented in this table and ar!l oonsidered as a 
f!Oncern under the Environmental Allstoration Program. . · 
"Tritium results are given In plcocuries per liter (pCi/L). · · . 
cResults denolad by a .•J• flag Indicate that the value lies between the instrument detection limit and quantitation limit and is therefore an estimated concentration. Results denoted by a "B' flag 
Indicate that the compound was also detected in the method blank. Results denoted by a 'U" Hag Indicate that the environmental sample result was less than or equal to lOX the ·associated method· 
~lank value 'for.eommcin labo.ratory contaminants (i.a .. methylene chloride, acetone, 2-butanone, toluene, and pl)thalalas). . 
Action levels are from the "Site·Specific Sampling Plan for Contamination Assessment of Buildings 838 and 839,' which are based on the levels defined in 40 CFR 264, SubpartS (proposed rule), 
~ublished in.the Federal Register, Volume 55, Number 145, July 27, 1990. Dashes denote.oonstituents lor which SUbpartS does not provide action level guidance. . 
. The action level for lead is base<! on a statistical analysis of lead (background) ooncentration data at SNUNM {SNUNM, 1993f). · · 
Aadionuclldas: 
AC • actinium 
Bl • bismuth · 
K • potassium 

Alftll-'J.I/WP/SNL:K !196-3 

PB =lead 
·RA· radium 
TH •thorium 

3-18 

TL =thallium 
U .. uranium 

i 

I 
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·Table 3-4 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soil and Sediment Sample Results . 

-- -~- -------- -------~- -----· ~-

Constituents of Concern Dete.cted* · 

Semivolatile Organic 
Radlonuclldas Volatile Organic Compounds Compounds/PCBs 

Resulf 
Action Action ±2·sigma 

SNL!NM Sample No. uncertainty Result0 Leveld Result0 Leveld 
and Location .. Jdentily (pCVg) Identity (f.lglkg) (I!Qikg) Identity (ll.glkg) (!Lglkg) Identity 

SNLAOI4374, dry well RA·226 0,498:1:.082 Ac:etone 25 8 X 10° Fluoranthene 230J - Arsenic 
south of building; PB-214 0.57!1 :1: .090 Melhylena chloride 2.2 J, B. U 9 X 104 Pyrena 280 J - Barium . o-s inches bgs 

0.521 :1:.085 bis (2-Ethylhaxyl) 250 J 5 X 104 Beryllium Bl·214 
phthalate 

TH-232 0.785:1:.147 PCBs (Arocl()t 1254) 110 90 Chromium 

RA·228 0.785± .147 Lllad 

AC-228· 0.709:1:.132 Marc.ury .. 
. TH·228 0.629:1:.058 Nickel 

RA-224 0.734 :1:" .740 Silver 

PB-212 0.632:1:.058 

Bl-212 0.246:1:.233 

TL-208 0.611:1: .127 

CS·137 0.101 :1: .043 

K·40 15.0:1:.895 

Tridum· - 350:1: 190 

SNLA014375, dry well RA·226 0.475:1:.104 Acetone 11 8 X 106 Diethyl phthalate 58 J 6 X 107 Arsenic 
south of building; PB-214. 0.491 :1:.087 Methylene chloride 2.1 J, B. U 9 X 104 Barium 2.s-3 feet bgs 

81·214 0.497:1:.109 Beryllium 

TH·232 0.706 ± .219 Chromium 
- -- -------- -~ ---- --

Refer to footnotes at end of table. 

A L.,IJ2·94/WI'/SNL:RJI96·3 3-22 

• 
~--- ------- ---

lnorganics pH 

Action 
Rasult0 Leveld 
(mglkg) (mglkg) Result 1 

3.0 80 NA 

293 4,000 

0.20 0.20 
' 

6.2 400 I 

37.2 8.1 8 

0.12 20 

7.0 2,000 

0.63 200 

I .. 

5.0 80 NA 
610 4,000 

0.32 0.2 

5.0 400 
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Table 3·4 (qontinued) 

Sandia Nat.lo.nal Laboratories/New Mexico, Blilldlng·a39 . . 

Contamination· Assessment Soil and Sediment Sample Results 

Constituents of Concern Detected• . 

Semivolatile Organic 
Radionuclides Volatile Organic Compounds Compounds/PCBs lnorganics pH 

Resulf 
±2-sigma Action Action Action 

SNLINM Sample No. uncertainty Resultc Leveld Result0 Leveld Result0 Leveld 1 
and Location · Identity (pCVg) Identity . (llgil<g) (j.lgil<g) Identity (J.Lgil<g) (J.Lgil<g) Identity (mglkg) (mgikg) 1 Result 

' 
RA-228 '0.706 ± .219 Lead 3.4 a.t• : 

I I AC-228 0.637 ± .197 ~ Nickel 6.3 2,000 

TH-228 0.571 ± ,065 . 
I 

i RA·224 0.711 ± ,827 

PB-212 0.573± .065 

Bl-212 0,547 ± .0300 

TL-208 0.511 ± .123 

K-40 12.2 ± .926 

Tritium u (260) 

SNLA014376,joint ol steel RA·226 0.486 ± ,081 Acetone· 7.2J . 8 X 108 Diethy! phthalate 270 J 6 X 107 Arsenic 3.8 80 NA 
aild clay lines, 9 feet east PB-214 0.526 ± .081 Melhyl~na chloride 2.0 J, 8, u 9 X 104 Barium 179 4,000 
of Claanout 7, 2-3 feet .. 
bgs 81·214 0.508 ± .085 ·chromium 6.0 400 

TH-232 0.766 ± .174 Lead 5.1 8,1° 

RA-228 0,766 ± .174 Silver 0.61, 2oo 

AC-228 0,691 ±. 157 

TH-228 0.569 ± .061 

PB-212 0.572 ± .062 

Bl-212 · 0.422 ± .283 ' 

Tl-208 0.556 ± .117 

CS-137 0.031 ± .025 
- --

Refer to footnotes at end of table. 
'i 

ALN2·94/WP/SNL:RJI96-J 3-23 



i 

• 

. SNLJNM Sample No. 

• 
Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Coritamlnatl.on Assessment Soli and Sediment Sample Results 

.· Constituents of Concern Oetected8 

Semlvolatila Organic 
Radlonuclldes Volatile Organic Compounds Compounds/PCBs 

Resulf' 
±2·sigma Action Action 

Result0 Leveld Result0 Leveld uncertainty . 
and Location Identity (pCVg) Identity (llgA<g) (~tgA<g) Identity (~tgA<g) (~tgA<g). 

K-40 11.3 ±· .854 

Tritium . u (270) 

SN!-A014377, crank and RA·226 . 0.472 ± ,095 Acetone 4.0 J 8 X 108 N.one detected 
offset joint in west' sewer PB-214 0.484 ± .088 Methylene chloride 1.6 J, B, U 9 x 104 
line, 16 feet south of API; 
2-3featbgs Bl·214 0,493 ± .099 

PB-210 4.56 ± 4.27 

TH-232 0,602 ± .150 

RA·228 0.602:1:.150 

AC-228 0.543:1:.135 

TH-228 0,499 ±",061 

PB·212 ().501 ± .062 "\ 

Bl-212 0.369:1:.329 

K·40 12.9 ± .932 

Tritium u (260) 

SNLA014379, from Interior RA-226 0.684 ± .101 Acetone 1108 8 x to• Benzoic acid 50. J -
of south acid waste line at PB-214 0.728'± .101 2-Butanane (Mf,:K) 8.7 J - Phenanthrene 36 J -APX3; 4 feet bgs 

0.715:1:.105 2-Hexanone 1.3 J Auoranthene 43 J 81·214 - -
TH-232 0.658 ± .183 . Methylene chloride 1.8 J 9 x 104 Pyrena .. "72 J -
RA-228 0.658 ± .183 bls (2-Ethylhexyl) 520 s x to• 

.. ·phthalata 
-·~ 

Refer to footnotes at end of table. 
•,;;; 

AL/02-94/WP/SN1.:R3196· 3 ':i 3·24 

' 

lnorganics pH 

Action 
Result0 · Leveld 

Identity (mg/kg) (mglkg) Result 

Arsenic 4.5 80 NA 

Barium 574 4,000 

Cl1rqmium 4.1 400 

Lead 2.7 8.1" 

Nickel 4.1 2,000 

I 

Arsenic 5.4 80 7.7 

Barium 370 4,000 

Beryllium 0,30 0.2 

Chromium 17.8 400 

Lead 19.0 8.1 8 

- ~-----~~-- - I 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soli and Sediment Sample Results 

.. 

Constituents of Concern Detecteda 

Semivolatile Organic 
Radio nuclides Volatile Organic Compounds Compounds!PCBs 

Re.sulf 
±2-sigma Action Action 

SNUNM Sample No. uncertainty Result0 Leveld Result0 Leveld 
and Location ldent~y (pCVg) . Identity ~gikg) ~glkg) ldentfiy (llgikg) (llgikg) 

AC·228 0.594 ·± .165 Chrysene 40 J -
TH-228 0.614 ± .066 ' Sanzo(b)ftuoranthene 46 J -
RA-224 . 0.~8:!:.701 · . 

~·" 

PB•212 0.616 ± .066 

Bl-212 0.440:!: .302 

TL-208 0.510±.118 

CS-137 0.024:!: ,027 

K·40 12:1:!: .968 

Tritium u (260) 

SNLA014380·1, from aolls U-238 0,549 ± .529 Acetone 9.7J, B, U 8 X 106 Benzoic acid 95 J -
adjacent to south acid TH-234 0.550 ± .530 Phenanthrene 140 J -
was1e line at AP2; 
18-24 Inches bgs RA·226 0,685:1:.090 Di-n-butyl phthalate 44J 8 X 106 

PB·214 0,731:1:.086 . Fluoranthene 190 J -
81·214 0.716 ± .095 Pyrene 210 J -
TH-232 . 0.788 ± .183 Butyl benzyl 42 J 2 X 107 

phthalate 

RA-228 0.788 ± .183 Benzo(a)anthracene 84 J -
AC-228 0.711±.165 bis(2·Ethylhexyl) 170 J 5 x to4 

phthalate 

TH-228 0.749 ± .063 Chrysene 130 J -

Refer to footno.tes at end of table. 

Al/02-94/WP/SNL:RJ 196·3 3-25 

lnorganics pH 

Action 
. 

Result0 Leveld 
Identity . (mg/kg) (mglkg) Result 

Mercury 0.25 20 

Nickel 5.8 2,000 

Silver 1.2 200 

i 

I 
Arsenic 3;2 80 7.8 

Barium 195 4,000 

Beryllium 0.43 0.2 

Chromium 7.5 400 

Lead 17.0 8.1" 

Nickel 6.1 2,ooo I 

Silver 36.5 200 

---··-- - ! 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soil arid Sediment Sample Results 

I 
~--~~ ----

Constituents of Concern Detected" 

;·' Semivolatile Organic 
Radio nuclides Volatile Organic Compounds Compound siP CBs 

Resulf ~ 
Action Action ±2-slgma 

SNLINM Sample No. uncertainty Resultc Leveid Resuilc Leveld 
and Location Identity (pCilg) Identity (J.tgil<g) (J.tgll<g) identity (J.tgil<g) (J.tgil<g) 

RA·224 0.871 ± .884 Benzo(b)Huoranlhene 160 J -
PB·212 o. 753 ± .063~ . 
Bl-212 ·. 0.418 ± .241 

TL-208 0.729 ± .106 

08·137 0.036 ± .029 

K-40 14.9 ± .914 

Tritium 2,000 ± 370 

I SNLA014380-fl, from NA Acetone 110 B 8 X 106 1,2-Diehlorobenzene 55 J -
interior of soulh acid wasta Benzene 1.5 J - Benzoic acid 73J -' line at AP2; 18-24 inches 
bgs 2-Butanone (MEK) 9.5 J - Phenanlhrene 70 J -

Carllon disulfide 1.9 J 8 X 106 Di-n-butyl phthalate 50J 8 X 106 

Elhylbenzene 4.1 J 8 X 106 Fluotanlhene 120 J -
Melliytena chloride 12 9 X 104 Pyrena . . 95 J -
Styrene 2.0J 2 X 107 Benzo(a)aolhracene 48 J -
Toluene 2.5 J 2 X 107 bis(2·Ethylhexyl) l.2 X 103 5 X 104 

phthalate 

T richloroelhene 26 6 X 104 ·Chrysene 76 J -
Xylenes (total) 27 2 x to• Di·n·octyl phlhaiate 100 J. -

Benzo(b)Huoraolhene 100 J -

. Refer to footnotes at end of table. 

Al.fill-94/WP/SNL:R3196-l .·;;1 3-26 

~ 

lnorganics pH 

Action 
Resullc Leveld 

Identity (mgil<g) (mg/kg) Result 

I 

.Arsenic 13.9 80 8.7 

Barium 134 4,000 

Beryllium 1.2 0,2 

Chromium 50 400-

Mercury 0.98 20 

Nickel 45.3 2,000 

Silver 39.8 200 

" 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soli and Sediment Sample Ae.sults 

Constituents of Concern Detecteda 

Semivolatile Organic 
Radionuclides Volatile Organic Compounds Compounds/PCBs 

Resulf 
.. ±2-sigma Action Action 

SNL/NM Sample No. uncertainty Result0 Leveld Result0 Leveld 
and Location Identity (pCVg) Identity (j.lgikg) (j.lgikg) Identity . (j.lgikg) . {j.lgikg) 

SNLA014381, trom Interior RA-226 0.293 ± .063 Acetone 28 B, U 8 X 106 Oi-n-butyl·phlhalale 1,200 8 X 106 

of norm acid waste line PB-214 0.324 ± .069 ' 2-B.utanona (MEK) 5.1J,B,U - bls(2·EihVIhexyl) 17,000 5 X 104 
between Cleanout 5 and phthalate 
Cleanout 1; 4 feet bgs 

81·214 0.306 ± ,066 Carbon disulfide 1.5 J 8 X 106 PCBs (Aroclor 1242) 27,000 90 

TH-232 2.27 ± .181 1 ,2-Dichloroelhane 34 -
(total) 

RA·228 2.27 ± .181 Elhylbenzene 1.4 J 8 x 106 

·AC·228 2.05 ± .163 Methylene chloride 2.2J 9 X 104 

.. 
TH-228 1.90 ± .074 4-MelhYI·2· 1.2 J -

. pentanon11 (MIBK) 

RA-224 3.71 ± :975 Toluene 1.8 J 2 x 1ol 

PB·212 1.91 ± .074 Xylenes (total) 5.5 2 X 108 

81·212 1.37 ± .290 

TL-208 1.76 ± .126 

EU·155 0.106 ± .093 

K-40 3.14 ± .380 

MN-154 0.037 ± .017 

Trldum 920:1:200 

SNLA014383, north ol RA·226 · 0.523± .099 Melhylenll chloride 1.8 J, B, U 9 X 104
. Phenanthrene 42 J -

loading dock, 0-6 Inches PB·214 0.695 ± .108 Auoranlhene. 56J -
bg~ 

81·214 0.547 ± .104 Pyrune 69 J -L_ ------- ---- --- -- ------- ----------------- - -

Refer to footnotes at end of table. 

AL/02-9-I/WP/SNl:R3196-3 ii-~ 3-27 

• 

lj 

lnorganics pH 

Action 
Result0 Leveld 

Identity (mgikg) (mgikg) Result 

Arsenic 1.1 80 6.6 

Barium 125 4,000 

Beryllium 0.55 0.2 

Cadmium 0.73 4 X 104 

Chromium 97.7 400 

!-.&ad 118 8.1° 

Nickel 44.7 2,000 

Sliver 99.0 200 

.. 

Arserlic 3.3 80 NA 

Barium 157 4,000 

Beryllium 0.32 0.2 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soil and Sediment- sample Results 

. 

Constituents of Concern Detected3 

Semlvolatile Organic 
Radionuclides Volatile Organic Compounds Compounds/PCBs 

Resul~ 
±2·sigma Action · Action 

SNLiNM Sample No. uncertainty Result0 Leveld Result0 Leveld 
and Location Identity (pCVg)" Identity {l!gA<g) {j!gA<g) Identity {l!gA<g) {j.lgA<g) 

TH·232 0.890 ± .249 Benzo(ti )Huoranlhene 37 J -
RA·228 0.890 ± .249 

,. 

AC·228 o:so3 ± .225 

TH-228 0. 73.3 ± .072 

PB-212 0.736 ± .072 

81·212 0.331 ± .242 

TL·208 0.617 ± .142. 

08·137 0.062 ± .038 

K-40 18.8 ± 1.15 

Tritium 410 ± 180 

SNLAO 14384, north of RA;226 0,511± .119 Acetone 5,3 J 8 x to• None detected 
loading deck; 2-2.5 feet · PB-214 0.806 ± ,094 Melhylane chloride 3.4 J, B, U 9 x 104 

bgs 
0.534 ± .124 Toluene 1.1 J 2 X 107 91·214 

TH·232. 0.683 ± .203 

RA·228 0.683 ± .203 

AC-228 0.616 :1:.183 

TH-228 0,573:1:.066 

PB .. 112 0,575 ± .066 

Bl·212 0.418 ± .267 . 
TL·208 0.469 ± '132 . 

~~-- ---

·Refer to.lootnotes at end· of table. 

Al./Ol-94/WI'/SNI.:Rl 196: l 3-28 

'. 

' 

lnorgahics pH 

Action 
Result0 Leveld 

Identity (mg/kg) (mg/kg) Result 

Chromium 5.3 400 

Lead 12.1 8.1° 

Nickel 5.9 2,000 

Silver 0.31 200 

Arsenic . 9.0 80 NA 

Barium 347 4,000 

Beryllium 0.24 0.2 

Chromium 3.8 400 

Lead 3.8 B.J" 
Nickel 5.5 2,000 

-~--- --------
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soil and Sediment Sample Results 

Radlonuclldas 

" 
Resulf 

±2·sigma 
SNLINM Sample No. uncertainty 

and Location Identity (pCVg) 

I 

K·40 14.5 ± 1;03 

Trillum u (250) 
! 

j SNLA0\4385, west of U-238 0;722 ± .593 
, loading dook, north end; TH-234 0.723 ± .594 o-s Inches. bgs 

RA-226 0.535 ± .099 

PB-214 0.657 ±,.093 

81·214 . 0.559 ± :104 
' 

TH·232 0.814 ± :148 

RA·228 0.814 ± .148 

,A0-228 0.734 ±'.133 

TH-228 0.702± ,063 

PB·212 0.705 ± ,063 

Bt-212 0.484± .236 

TL·20B 0.611 ± .105 

K-40 16.3 ± ,,993 

Tritium u (380) 

SNLA0\4386, west of RA·226 . 0.591 ± 0.091 
loading dook, north end; 
2-2.5 feet bgs I 

-------

, Refer to footnotes· at end of table • 

• ~1)12·94/WI'/SNL:R3196·3 

Constituents of Concern Detecteda ,, 

Senilvolatile Organic 
Volatile Organic Compounds Compound!~/PCBs 

Action Action 
Result• Leveld Result0 Laveld· 

Identity (ltg~g). (ltgil<g) Identity (ltglkg) (ltglkg) 

' 

AceiOne 2.2 J 8 X 106 Phenanthrene 130 J -
Methylene chloride 2.2 J, B, U 9 X 104 Fluoran thene 190 J -

Pyrena 190 J -
Benzo(a)anlhracene 6SJ -
bis(2·Ethylhexyl) 140 J 5 X 10" 
phthalate 

Chrysene 9~ J -
Benzo(b )ftuoranthena 3Q0 J -

' 

Methylene chloride 1.4 J, B, U 9 ,X 104 Nona.datected 

' 

,;. 3·29 

• 

' 

lnorganics pH 

Action 
Result0 Leveld 

Identity (mgil<g) (mgil<g) Result 

I 

Arsenic 3.2 80 NA 

Barium 168 4,000 

Beryllium 0.33 0.2 

Chromium 240 400 

Lead 1,360 8.1° 

Nickel 5.9 2,000 

Silver 0.51 200 

.. 
I 
I 

Arsenic 4.6 80 NA 
! 

'''' I 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
. Contamination Assessment Soli and Sediment Sample Results 

II 
Constituents of Concern Detected3 . 

.. Semivolatile Organic I 

Radionuclldes Volatile Organic Compounds CompoundsiPCBs. lnorganics pH 

Resul~ 
±2·slgma Action Action Action 

SNL!NM Sample No. uncertainty Result0 
· Leveld Result0 Leveld Result0 Leveld 

and Location Identity (pCVg) . Identity (IJ.gl1(g) (IJ.gi1(g) ldentny (~gl1(g) (~gl1(g) Identity (mg/kg) (mglkg) Result 

PB-214 0.592:1:.095 Barium 272 4,000 

Bl-214 0.618:1:.096 Chromium 8.9 400 

TH-232 0.874:1: ;176 Lead 9.0 8.1" 

RA-228 0.874':1:'.176 Nickel 6.8 2,000 

A0-228 0.789:1: .159 . 

TH-228 0.623:1:.066 

PB-212 0.626 ± .066 

81-212 0.609 ± .315 

TL-208 0.6411:1:.125 

PA-231. 1.28 :1: .811 

CS-137 . 0.044± .029 
.· 

K-40 13.5:1:.969 

Tritium u (2s0) . 

SNL.A014387, west.of RA-226 0.622:1: ;084 Acetone 6.3 J 8l( 106 Phenanthrene 120 J - Ar$enic 3.1 so NA 
loading dock, south end; PB-214. 0.718 :± ,078 Methylene chloride 1.7 J, B, U 9 x 104 Fluoranthene 220J - Barium 217 4,000 IHi inches bgs 

0.650:1:.088 Toluene 3.9 J 2 X 107 Bl-214 Pyrena 290 J - Beryllium 0.34 0.2 

TH-232 o.nt ± .1s1 Benzo(a)anlhracene 90J - Chromium 7.1 400 . 

RA-228 o.nt :1:.151 bis(2-Ethylhexyl) 150J s x to• Lead 17.8 8.1° 
phthalate 

I. AC-228 0.696:1:.137 Chrysene 140 J - Nickel 7.2 2,000 
-

Refsr to footnotss at end of.tabls. 
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Table 3·4 (Continued) 

Sandia ~atlonal Laboratories/New Mexico, Building 839 
Contamination Assessment Soil and Sediment Sample Results 

-- _, ,_ 

Constituents of Concern Detecteda 

Semlilolatile Organic 
Radlonuclldes Volatile Organic Compounds CompoundsiPCBs 

Resulf ' 

±2-slgma Action Action 
. SNUNM Sample No. . uncertainty Resullc Leveld Resultc Levert 

and Location Identity (pCVg) Identity (llglkg) (llgJkg) Identity (llglkg) (llglkg) 

TH·228 0.689±,057. Benzo(b )ftuoranthene 170 J -
RA·224. :o.n2:1:.s22 

PB·212 0;692 :1: .057 

Bl-212 0.441 :1:.196 

TL·208 · 0.724:1: ·.124 

CS·137 0.065:1:.032 

K-40 17.2 ± .882 

. Tritium 1000:1:250 
' 

SNL.A014388, west ol RA-226 0.471 :1:.085 Acetone 10 8 X 10° None detected 
laBeling dock, south end; PB-214 0.508 ± ,107 Methylene chloride 1.4 J, B, U 9 X 104 

2,.-2.5 leal bgs 
Bl·214 0.493 ± ,088 

TH-232 0.651 :1: .187 

RA-.228 0.651 :1:.187 

AC·22B 0.588:1:.1.69 

TH:228 0.610 ± .066 

PB-212 0.613:1:.066 

Bl-212 0.580 ± .492 

TL;20B 0.582 ± .129 

K·40 12.7 ± .916 

Tritium 350:1: 170 
- -· 

Refer to footnotes at .end of table. 

AI.J02-94/WP/SNL:R3196·3 3-31 
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lnorganics pH 

Action 
Resultc Levert 

Identity (mglkg) (mg/kg) Result 

snver 1.4 200 

I 

Arsenic 4.4 80 NA 

Barium 319 4,000 

Be.yllium 0.26 0.2 

Chromium 3.7 400 

Lead 3.3 8,1° 
. Nickel 4.9 2,000 

- ,_ 
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Table 3·4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
. Contamination Assessment Soil and Sediment Sample Results 

·. 

' Constituents of Concern Detecteda 

Radlcinuclides Volatile Organic Compounds 
Seinlvolatlle Organic:· 
CompoundsJPCBs lnorganics · pH 

Resulf . I 

±2-slgma Action Action Action 
SNLINM Sample No. uncertainty Resultc Leveld Resultc Leveld Result0 Leveld 

and Location Identity· (pCVg) Identity . (j.lgtkg). . (j.lgtkg) Identity . (f!gikg) (j.lgtkg) Identity (mglkg) (mglkg) Result 

. SNLAOt4389, $0Uth of U-238 .. t.35 :!:.602 Acetollll t2 ex to• Fluoranthene 42 J -· Arsenic 3.0 80 NA 
i loading dack; o-6 Inches TH-234 1.35 ± .603 2-Butanone (MEK) · t.6 J - Pyrena 50J - Barium 146 4,000 

bgs 
.RA-226 0.6t5 ± .078 Methylene chloride t.3 J, B, U 9 x to• · Beryi,Uum 0.32 0.0 

PB-214 0.651 :1:.097 · Chromium · 6.9 400 

I Bl-21~ .. 0.643:1:.082 Lead 12.4 ·a.t• 

' TH-232 0,760:1: .. 186 Nickel 7.7 2,000 
I 

I 
AA-228 0.760 ±·.186 SUver 0.84 200 

AC-228 . .. 0,686:1: .t68 . 

TH-228 0.631:1: .055 1. 
. 

PB-212 0.633 :1: .055 . 

81-212 0.507:1:.215 

TL-208 0.652:1: .t13 ·' 

K-40 t9.8 :1: .923 

.. Tritium u (260) 

SNLAOt4390, south of RA-226 0.470:1: 0.9t Acetone 14 8 x ·to6 None detected Arsenic 4.3 80 NA 
loading dook; 2-2.5 laet 1'8·214 0.469 :1: .105 2-Butanone (MEKi t.8 J - Barium 174 4,000 
bgs 

81;214 o.492 ± .o9s . Methylene chloride 2.t J, 8, u 9 x to• Beryl~um 0.29 0.2. 

TH-2.32 0.628 :1: .150 Chromium 4.5 400 

RA-228 0.628:1:.150 Lead 3.5 8.1" 

AC-228 0.567 ± .136 . Nickel 5.3 2,000 

Refer to footnotes at end of table. 
~: ' 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
ContamlnatiQn Assessment Soli and Sediment Sample Results 

. Constituents of Concern Detected• 

Semiv_olatlle Organic 
_ Radionuclldes :Volatile Organic Compounds Compounds/POI3s 

Result~' 
±2-slgma Action Action 

SNUNM Sample No. UI')Certainty Result0 Leveld Result0 Leveld 
·and Location · _Identity (pCVg) Identity (l!gil<g) (~tgil<g) ldeniky Uiglkg) ()!gil< g) 

TH·228 0.512 ± .058 

PB·212 0.514:1:.059 

Bi-212 . 0.285 ± :294 

TL·208- 0.574:1:.113 

.K-40 13.0:1:.905 

Tritium 430:1: 180 

SNLA014391, south of RA-226 0.414 :1: .091 Methylene chloride 1.8 J, B, U ex to• None deteclad 
. 

loading dock; 2-2.5 feet PB-214 0.519:1: .102 
bgs, duplicate · 

61·214 0.433:1:.095 

TH-232 0.676:1:.187 

RA-228 0.676 :1: .187 . 

AC•228 · 0.610 ± 0.169 

TH--33.00 0.514 ± .061 

PB·212 0.616:1: .061 

61·212 0.328:1:.274 

TL-208 0.571 :1: .128. 
-- -- -----~ ---· L__ - --- -

Ref_er to footnotes at end of table, 

Al/02-9-liWP/SNL:Rl 196·1 ,: 3-33 
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' 

lnorganlcs pH 

Action 
Result0 Leveld 

. Identity (mglkg) (mgikg) Result 

Arsenic 4.8 80 NA 
Barium 192'. 4,000 

Beryllium· 0.32 0.2 

Chromium 5.1 400 

lead 3.6 8.1• 

Nickel 5.5 2,000 . 

' 
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Table 3-4 (Continued) 

Sandia National Laboratories/New Mexico, Building 839 
Contamination Assessment Soli and SedlrT1ent Sample Results 

I 
. Const"uents of Concern Detected• 

Semivolatile Organic 
Radio nuclides Volatile Organic Compounds CompoundsiPCBs . 

Resulf 
±2-slgma · Action Action 

SNLINM Sample No. uncertainty Result• Laveld Result• Leveld 
and Location . Identity (pCVg) Identity (ll.gA<g) (ll.glkg) Identity (ll.gA<g) (ll.gll<g) 

K·40 13.3 ± .944 

Tritium Sao± 190 ' 

pCi/g • Picocurie per gram; I'!JI1<9 • microgram per kilogram; ·mgA<g • milligram per kiklgram; bgs • below ground surface. 
· NA • Not applicable; not analyzed this sample. 

U (MOA) = Undal9cted (minimum detectable activity). 

lnorganics pH 

Action 
Result• Leveld 

Identity (mgikg) (mg/kg) Result 
. 

"'nly constituents liSted In 40 CFR 264, SubpartS (proposed rule), published in the Federal Register, Vol1,1me 55, Number 145, July 27, 1990, are presented in this table.and are considered-.. e 
.concarn under the Environmental Restoration Program. 
l>rritium resul.ts are given In picocurlas par Hter (pCVL). 
0Results deno.tad by a "J" flag Indicate that the value lies between the instrument detection limit and quantitation limit and is therefore an estimated concantraUon. Results denoted by a ·e· flag 
indicate that the compound was also del9c19d in the method blank. Results denol9d by a ~u· ftag indicam that the environmental sample result was less .than or equal to 1 OX the associated method 
blank value lor common laboratory contaminants (I.e., methylene chloride; acetone, 2-Butsnone, toluene, and phlhlilates). 
dAction levels are from the ·sita-Spaoifio Sampling Plan for Contamination Assessment of Buildings 638 and 839." which are based on the levels defined in 40 CFR 264, Subpart S (proposed rule), 
published In the Federal Register, Volume 55, Number 145, July 27, 1990. Dashes denote constituents lor Which SubpartS does not provide ecdon level guidance. 
"The action laval for IBI!Id is based on a ststls~cal analysis ollal!ld (background) concantra~on data at SNlJNM (SNLJNM, 1993f). 

Radionuclides: 

' 

AC. acdnium 
Bl • bismuth 
K = potassium 
PS •lead · 

Al.fll2·<!4/WP/SNL:Rll96-l 

AA • radium 
TH • thorium 
TL · = thallium 
U ·.uranium 

.:; 
'\\ 3-34 
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;: ! ~3h0- Shaw ErMronmental, 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 

Buildings 838 and 839 Phase II Contamination Assessment 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 Buildings 838 and 839 Phase II 
Contamination Assessment are presented in "Report on Phase II Contamination Assessment at 
Buildings 838 and 839" (IT, 1994, SHEARS# 27099, 27103,27102, and 27100). IT Corporation 
collected samples during the period of April12 through May 3, 1994. The saniples are documented 
on chain of custody numbers: 00001 through 00004, 00007 through 00020, 00027 through 00030, 
00032, 508152, 508154, 508155, and 508164 through 508167. A total of 81 soil samples, 11 
composite soil samples, 6 duplicate soil samples, I sediment sample, I wipe of the interior of the 
Building 839 acid line, 4 equipment rinsate samples, 6 field blank samples, and 11 trip blank 
samples were collected. The soil samples were collected to further characterize the nature and 
extent of contarninfltion identified in the Phase I Contamination Assessment. The sediment sample 
was collected from Building 839's acid line sediments to determine the presence of hazardous 
and/or radioactive wastes within the line. The location of Buildings 838 and 839 as well as the 
sample locations are depicted in Figures I-1, 2-1,2-2,2-3, and 2-4. A summary of the sample 
locations is presented in Table 2-1. Analytical methods and method detection limits are 
summarized in Table 3-1. Detected compounds are summarized in Tables 3-2 through 3-12. 

Respectfully submitted, 

SHAW ENVIRONMENTAL, INC. 

~ 
Lara Beasley 

cc: M. Skelly, SNIJNM (w/ enclosures) 
M. Goodrich, Shaw Environmental, fuc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Company 
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Location of Buildings 838 and 839 in Technical Area 1 ·. 
Sandia National Laboratories/New Mexico 
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2.0 Sampling Activities 

'••'· 

Phase U sampling of soils and the interiors of the acid lines at Buildings 838 and 839 was 

performed from April 12 through May 3, 1994, in accordance with the SAP. Sampling was 

performed at the general locations and for the constituents listed in Table 2- I. Locations are 

shown in Figures 2-1 through 2-4. 

Table 2-1 

List of Sampling Locations and Parameters for Phase II Sampling 
_at Buildings 838 and 839 

Sandia National Laboratories/New Mexico 

Location Analyses Required 

Suspected mercury battery release site, south side of Mercury 
Building 838 

. Loading dock area, west end of Building 839 Tritium, gamma radiation, VOCs, and 
metals . 

Access point 2 (AP?), south acid waste line, Building 839 Tritium, gamma radiation, VOCs, and· 
metals 

Dry well, south side of Building 839 YOCs, PCBs, and metals 

APX3, south acid waste line, Building 839 Metals 

East and west of clean-out 1 (C01 ), north acid waste line, Tritium, gamma radiation, VOCs, 
Building 839 PCBs, and metals 

North and south end, east acid waste line, .Building 839 Tritium, gamma radiation, VOCs, 
SVOCs, PCBs, and metals 

Sediments from interior of north acid waste line, Building 839 PCBs 

2.1 Sample· Summary 

Two classes of ;nvironmental samples were collected for the Phase II contamination 
. . . . . . 

. assessment · Sainples were collected for· SNL!NM ER Project site evaluation and- waste -· . . . . . . . . . 
. characterization purposes. ln addition, quality control (QC)· samples were collected at each 

location. The types.of environmental and QC samples collected are described below. 

2.1.1 Built:Jing 838 Suspected Mercury Battery Release Site 

Phase II soil assessment at the suspected mercury battery release site involved collectimi of 

·seven soil samples. (including orie field duplicate) for laboratory analysis of total mercury. 

Figure 2-2 shows the location of environmental sampl~s ~ollected at this site. One composite . 

soil sample was collected for toxkity characteristic leaching procedure (TCLP) preparation 

ALIB·941WP/SNL:R339J-2 2-1 301650.23.05 
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Table 3-1 

Analytical Methods, Action Levels, and Detection Limits for Phase II Assessment 
of Potentially Contamin.ated Soils, Buildings B38_and 839, 

Sandia National Laboratories/New Mexico · 

. 

Laboratory 
Test Action Levels Background Reporting 

Analy1e CAS No.a Methodb lor Soilsc . Valuesd Limit• 

Metals (mglkg) (mglkg) (mglkg) 

Arsenic 
. 7440-38-2 6010 80 - 1.0 

Beryllium 7440-41-7 6010 0.2 0.785 0.20 

Barium 7440-39-3 6010 4,000 407.94 1.0 . 

Cadmium 7440-43-9 6010 40 3.51 0.50 

Chromium, total 7440-47-3 6010 400 22.9 1.0 

Lead 7439-92~1 
.. 

6010 - 15.0 0.30 

Mercury 7439-97-6 7471 20 - 0.10 

Nickel 7440-02-0 6010 2,000 ,15.39 4.0 

Selenium . 7782-49-2 6010 - - 0.50 
. 

Silver 7440-22-4 6010 200 4.0 1.0 

TCLP Metals (mgA..) (mgA..) 

Arsenic 7440-38"2 1311/6010 . 5.0 - . 0.2 

Barium 7440-39-3 1311/6010 100.0 ,... 0.020 

Cadmium 7440-43~9 1311/6010 1.0 
. - 0.010 

· Chromium, Total 7440-47-3 1311/6010 5.0 - 0.020 

Lead 7439-92-1 . 131 i./601 0 -5.0 - 0.10 

Mercury 7439-97-6 1311/7470 . 0.2 - 0.00020 

Selenium 7782-49-2- 1311/6010 1.0 - 0.010 

·Silver 7440-22-4 1311/6010 5.0 - "0.020 

Semivolatile Organics (llglkg) ijlglkg) 

Acenaphthene 83-32-9 8270 - - 330 

. Acenaphthylene 208-96-8 8270 - - . 330 

Anthracehe 120-12-7 8270 .. ·- - 330 

' Benz(a)antbracene 56-55-3 8270 - - 33.0 

Benz(b)fluoranthene 205-99-2 8270 - ·- 330 

Benz(k)fluoranthene 207-08-9 8270 ·. - -. 330 

· Benzo(g,h,i)perylene 191-24-2 . 8270 - - 330 
-· Benzo(a)pyrene 50-32-8 . 8270 - - 330, 

Benzoic acid 65-85-0 8270 - - 1600 

Benzyl alcohol · 100-51-6 8270 - - 330 

· Refer to footnotes at end of table. 

AL/8·94/WPJSNI..:R3397-3 3-2 301650.23.05 
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Table 3-1 (Continued) 

Analytical Methods, Action levels, and Detection limits for Phase II Assessment 
.. ,: of Potentially Contaminated Soils, Buildings 838 and 839, 

Sandia National laboratories/New Mexico 

Laboratory 
Test Action Levels Background Reporting 

Analyte CAS No.a Methodb for Soilsc Valuesd Umjt& 

SemlvolatiJe Organics (continued) (l.tglkg) ij.tg/kg) 

bis(2-Chlorethyl)ether 111-44-4 8270 600 - 330 

bis(2-ChloroethoJ<Y)methane 111-91-1 8270 - '- 330 

bis(2-Chloroisopropyl)ether 108-60-1 8270 - - 330 

4-Chloio-3-methylphenol 59-50-7 8270 - - 330 

I bis(2-Ethylhexyl)phthalate 117-81-7 8270 50,000 - 330 

4-Bromophenyl phenyl ether 101-55-3 8270 - - 330 

Butyl benzyl phthalate 85-68-7 8270 20,000,000 
.. 

330 -
·4-Chloroaniline 106-47-8 8270 - - . 330 

2-Chloronaphthalene .. 91-58-7 8270 - - 330 

• ?-Chlorophenol 95·57-B 8270 · 400,t>oo - . 330 

· 4-Chlorophenyl phenyl ether 7005-72-3 8270 - - 330 

Chrysene 218-01-9 . 827~c. · .... - - 330 

Dibenz(a,h)anthracene 53-70-3 8270 - - 330 

Di-n-butylphthalate 84-74-2 8270 .8,000,000 - 330 
. 

Di-n-octyl phthalate 117-84-D 8270 - - 330 

Dibenzofuran 132-64-9 8270 - ·- 330 

t,2-Dichlorobenzene .95-50-1 8270 - - 330 

1,3-Dichloroberizene 541-73-1 8270. . - - 330 

1,4-Dichlorobenzene 106-46-7 8270 - - 330 

3,3-Dichlorobenzidirie 91-94-1 8270 2,000. - 660 

. · 2,4-Dichlorophenol 120-83-2 8270 200,000 - 330 

Diethyl phthalate 84-66-2 8270 60,000,000 - .330 

2,4-Dimethylphenol 105-67-9 8270 - - 330 

. Dimethyl phthalate 
. 

131-11-3 8270 - - 330 

4,6-Dinitro-?cmethylphenol 534c52~1 8270 - - 1600 

2;4-Dinitrophenol 51-28-5 8270 200,000 - 1600 

2,4-Dihitrotoluene . 121-14-2 8270 . - - 330 . 

. 2,6-Dinitrotohiene 606-20-2 . 8270 1,000 - 330 

Fluoranthene 206-44,0 8270 - - 33Q 

Fluo.rene 86-73-7 8270 -. - 330 

Refer to footnotes at end of table. 

AU8-94/WP/SNL:R3391·3 3-3 3016S0.2ios 
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Table 3-1 (Continued) 

Analytical Methods, Action Levels, and Detection Limits tor Phase II Assessment 
of Potentially Contaminated Soils, Buildings 838 and 839, 

Sandia National Laboratories/New Mexico 

Laboratory 
Test Action Levels Backgrount! Reporting 

Analyte CAS No.a Methodb lor Soilsc Valuesd Limit• 

Semivolatile Organics (Continued) (ltglkg) .. (pglkg) 

Hexachlorobenzene 118-74-1 8270 - - 330 

Hexachlorobutadiene 87-68-3 8270 90,000 - 330 

Hexachlorocyclopentadiene 77-47-4 8270 600,000 - 330 

Hexachloroethane 67-72-1 8270 80,000 - 330 

lndeno (1,2,3,cd)pyrene .. 193-39-5 8270 - - 330 

lsophorone 78·59-1. 8270 2,000,000 - . 330 

2-Methylnaphthalene 91·57-6 8270 - - 330 

2-Methylphenol 95-48-7 8270 - - .. 330 

4-Methylphenol 106-44·5 8270 - - 330 

Methylphenol (total) NA / 8270 - - 330 

Nitrobenzene 98·95-3' 8270 - - . 330 

2-Nitroaniline SB-74-4 8270 - - 1600 
. 

· 3-Nitroaniline . 99·09-2 8270 - - '1600 

4-Nitroanilini! 100-01-6 8270 - - 1600 

2-Nitrophenol 88·75-5 8270 - - 330 

4,Nitrophenol 100-02-7 8270 - - 1600 

N-nitroso-dipropylamine . 621-64-7 8270. 100 - 330 

· N-nitrosodiphenylamine 86·30-6 8270 100,000 - 330 . 

Naphthalene . 91-20-3 8270 - - 330 

Pentachlorophenol 87-86-5 8270 2,000,000 - 1600 

Phenanthrene 85·01·8 8270 - - 330 

Phenoi 108-95-2 8270 50,Q00,000 - 330 

Pyrene 129-00..() 8270 - - 330 . 

1 ,2,4-Trichlorobenzene 120-82-1 8270 . 2,000,000 - 330 

2,4,5-T richlorophenol 95·95-4 8270 8,000,000 - 1,600 

2,4,6-Trichlorophenol · 88-06-2 8270 40,000 - 330 

Volatile Organics . 
(llf!lkg) . (119/kg) 

Acetone . 67·64-1 8240 8,000,000. ... ·'· 10 

Benzene 71-43-2 8240 -· - . 

5.0 

Bromodichloromethane 75-27-4 8240 500 . - 5.0 

Bromoform 75·25·2 8240 2,000,000 - 5.0 
. 

Refer-to footnotes at end of table. 
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Table 3-1 (Continued) 

Analytical Methods·, Action Levels, and Detection Limits for Phase II Assessment 
.,.· of Potentially Contaminated Soils, Buildings 838 and 839, 
' ··· Sandia National Laboratories/New Mexico 

Laboratory 
Test Action Levels Background Reporting-

Analyte CAS No.8 Methodb for Soilsc . . Valuesd Umit8 

Volatile Organics (Continued) .. (J.19/kg) (jLglkg) 

Bromomethane 74-83·9 8240 100o000. - 10 

2-Butanone (MEK) 78-93·3 8240 400000000 - 10 

· Carbon disuHide . 75-15·0 8240 800000000 - . 5.0 

Carbon tetrachloride 56-23·5 8240 50000 - 5.0 

Chlorobenzene . 108-90-7 8240 2o000,000 . - 5.0 

Chloroethane 75-o0-3 8240 . - . - 10 

Chloroform 67-66~3 8240 100,000 - 5.0 

Chloromethane 74-87·3 8240 - - 10 

cis-1,3-Dichloroproperie 10061·01·5 8240 20,000 - 5.0 

Dibromochloromethane 124-48·1 8240 - - 5.0 

1,1-Dichloroethane 75-34-3 8240. - - 5.0 

1,2·Dichloroethane i07-D6·2· 8240 8,000 - 5.0 

1, 1-Dichloroethylene 75-35-4 8240 100000 - 5.0 

2~Dichloroethylene (total) NA 8240 - - 5.0 

1 ,2-Dichloropropane 78-87-5 8240 - - 5.0 

trans-1 ,3-Dichloropropene 10061·02·6 8240 20,000 - 5.0 

Ethylbenzene 100-41-4 8240 800000000 .. - 5.0 

2-Hexanone 591-78-6 8240 - - 10 

·4-Methyl-2-pentanone 108·10·1 8240 - - 10 

Methylene chloride 75-09·2 8240. 900000 - 5.0 

Styrene 100-42·5 . 8240 20,0000000 -- 5.0 

101 o2o2·Tetrachloroeihane . 79-34-5 . 8240 . 40o000 - 5:o 

Tetrachloroethylene 127-18·4 . 8240 10o000 ·- 5.0 

Toluene 1Q8·88-3 8240 2000000000 - 5.0 

1 o 1 o 1-Trichloroethane 71-55-6 8240 7,000,000 - 5.0 

1,1 02· Tdchloroethane 79-D0-5 . 8240 100,000 - 5.0 

Trichloroethylene . 79-01·6. 8240 60,000 - 5.0 . 

· Vinyl acetate 108-05-4 8240 = - 10 

... Vinyl chloride .. . 75.01-4 8240· - - 10 

Xylenes (Total) 1330-20·7 8240 200,000,000 - 5.0 

Refer to footnotes at end of table. 
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Table 3-1 (Continued) 

Anaiytical Methods, Action Levels, and Detection Limits for Phase II Assessment 
.. / of Potentially Contaminated Soils, Buildings 838 and 839, 

·· Sandia National Laboratories/New Mexico 

Laboratory 
Test Action Levels Background Reporting 

AnaiYte CAS No.8 . Methodb tor Soilsc Valuesd · Limit8 

Polychlorinated Biphenyls . (J19/kg) (J1g/kg) 

Soil Vary 8080 25,000 - 33 

Radiological . (pCilg) (pCilg) (pCilg) 

Gamma Spectrum NA j 0.03 - -
Bismuth-212 NA NA. - 2.7 -
Bismuth;214 NA NA - 0.8 -. 
Cesium"137 {surtace) NA NA - 0.92 -
Cesium-137 (subsurtace) . NA NA - 0.068 -
Lead-210 NA NA - 6.8 . -
Lead-212 NA NA 1.08 -- -
Potassium-40 NA NA - 25.34 -
Radium-224 NA NA - 0.968 -
Radium-226 NA NA - 2.09 -
Radium-228 NA NA - \ 1.05 -
Thorium-234 NA NA - 2.89. -
Uranium-235 NA NA - 0.168 -
Uranium-238 NA NA - 1.1 

..:.. 
Tritium NA 906.0 . 250 pCi/L - 250 pGiiL 

j.lgikg ~ Microgram(s) per kilogram. · pCill = Picocurie(s) per liter. 
mgikg = Milligram(s) per kilogram. ppm- Part(s) per million. 
mg/L =. Milligram(s) per liter. NA = Not applicable 
~Cilg = Picocurie(s) per gram.· NE = Nor established. 
Chemical Abstract Service Number, . 

. bU.S. Environmental Pro~ection Agency (EPA), 1986, "Test Methods for Evaluating Solid Waste PhysicaVChemic81 
Methods; SW 846, 3rd ed. · . . · . . · ·. . · · · . .. · . · 

. cAction levels (except Toxicity Characteristic Leaching Procedure [TCLP) and radiologicaQ obtained 1rom · 
. 40 CFR Part 264, proposed SubpartS .. TCLP action levels for metals in waste from Tabl~;~1, 40 CF8 261.24 · 

"Maximum ConcentratiOns of Contaminants for the Toxicity Characteristic." Radiological action levels are obtained · 
'from SNLJNM "Program Plan for Management of Radioactive Materials Management Areas." PCB action level from 

· 40 CFR 761 Subpart G. . . • . · . · . . . . . .. . . · . 
·."Background values obtained from "Background Concentrations of Constituents of Concern to the Sandia National· .. 
Laboratories/New Mexico Restoration Project" (IT, 1994b). · ·. · . · . · . 
&rhe detection limits shown (except radiological) are those reported by the analyzing laboratory. Values are highly. 

·matrix-dependent Radiological detection limits are obtained from SNUNM "Program ·Plan for Management of 
~adioaciive Materials Managemenl Areas" (SNLJNM, 1994f). · · · · · . • 
Method is laboratory-specific. . · .. · · · · . . . · 

9Radionuclide background activity levels are determined for the individual radionuclide. 

AL111·94/WP/SNL:R3391-3 3-6 3016S0.23.0S 
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Table 3-2 . _ _ 
Analytical Results for Soil Samples at Suspected Mercury Battery Release Site 

Building 838 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

SNUNM Sample No. and Location Identity ResuH (mgll) 

SNUNM015559 
South of SE earner of Building 838 Total Mercury NO 

SNUNM015560 
Approximately 30ft west of 15559 Total Mercur}t NO 

SNUNM015561 
Approximately 30 ft west of 15560 _Total Mercury NO 

SNUNM015562 
Approximately 30ft west of 15561 Total Mercury NO 

SNLiNM015563 ' 
Approximately 30 ft west of 15562 Total Mercury NO 

SNUNM015564 . 
Approximately 30 ft west of 15563, at SW corner Total Mercury NO 
of Building 838 . 

- SNUNM015565 
Duplicate of 15564 Total Mercury ND 

No· = Not detected 
mg/L = Milligrams per liter -

301650.23.05 
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Table 3-3 · · 
Compounds Detected in Soil Samples from Loading Dock Area 

Building 839 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals VOCs 

Result± 2-
Sample Number and sigma Result Result 

Location 
. 

ldentityll (pCi/g) ·Identity . (mglkg) Identity ~g) 

SNLA015476 Ra-226 1.32 ± 0.539 NA NA NA NA . 

Former loa!fing dock area west Pb-214 0.717 ±.0.0611 
of Build\ng 839; surface sample, Bi-214 0.643 ±0.0771 

.. 

0.5• bgs. Th-232 0.836 ± 0.124 
Ra-228 0.836 ± 0.124 

- Ac-228 · .0.754 ± 0.112 
.. . Th-228 0.700 ± 0.0460 

Ra-224 0.576 ± 0.543 
Pb-212 . 0.703 ± 0.0462 
.BI-212 0.682 ± 0.219 
Tl-208 0.228 ± 0.0312 
Cs-137. 0.0816 ± 0.0316 

K-40 17.0 ± 0.703. 

Trillumb 520 :t 170 pCI/L 

SNU\015477 Ra·:226 1.78±0.606 NA NA .. NA NA 
Former loading dock area west Pb-214 0.660 ± 0.0659 
of Building 839; surface saf!)ple, Bi-214 0.627 ± 0.0748 
0-6· bgs. .Th-232 0.886 ± 0.152 

Ra-228 0.886 ± 0.152 
Ac-228 0.800 ± 0 .. 137. 
Th-228. 0.755 ± 0.0466 

. .Ra-224 0.885 ± 0.623 
Pb-212 0.759 ± 0.0468' . 

Bi-212 0.473 ±0.214 
Tl-208. 0.242 ± 0.0371 . 
Cs-137 0.0855 ± 0.0215 

K-40 18.8 ± 0.773 .. 
I 

.. Tritium . 620 :t 170 pCI/L . . 

SNl.A015478 Ra-226 2.03 ± 0.585. NA NA NA -NA 
Former loading dock area west , Pb-214 0.791 ± 0.0704 . 
of Building 839; surface sample, . · Bl-214 . 0.718 ± 0.0744 .. 
0.6.·bgs. . Th-232. 0.924 ± 0.125. 

.Ra·228 o:924 ± o.125 .. 
.Ac;-228 0.834 ±O.f13 I: 
Th'228. . .· 0.720 ± 0.0483 

. Ra-224 .. \> .. 895 ± 0.737 
Pb-212 0~723 ± 0.0485 -
Bi-212 0.296 ·± 0.216 
Tl•208 .. 0.275.± 0.0383 I 
K-40 18.2± 0.833 

Tritium 380 :t 150 pCi/L 
. . 

Refer to footnotes at end of table. 
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Table 3-3 (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals VOCs 

Result± 2-
Sample Number and sigma ' Result Result 

Location IdentitY' (pCi/g) Identity (mg/kg) Identity (p.glkg). 

SNLA0154i9 Ra-226 1.51 ± 0.494 NA NA NA NA 

Fonner loadin9 dock area west Pb-214 0.769 ± 0.0687 . 
of BuDding 839; surface sample, Bi-214 0.662 ± 0.0682 
0-6" bgs. Th-;!32 0.787 ± 0.161 

Ra-228 0.787 ± 0.161 
Ac-228 .. 0.711.± 0.145 
Th-228 "0.700 ± 0.0469. 
Ra-224 1.36 t 0.611. 
Pb-212 0.703 ± 0.0471 
Bi-212 0.410 ± 0.174 
Tl-208 0.230 ± 0.0329 
Cs-137 0.0303 ± 0.0225 

K-40 15.8 ± ().677 

Tritium 490 t 160 pCIIL 
.. 

SNLA015480 U-238 1.22 :t 0.395 NA NA NA NA 
Fonner loading dock·. area west .. Th-234 1.22± 0.395 
of Building 839; surface sample. Ra-226 1.61 :t 0.458 
0-6" bgs. Pb-214 0. 718 ± 0.0701 

Bi-214 0.652 ± 0.0670 
.. Th-232 0.859 :t 0.128 

Ra-228 0.859 :t 0.128 
Ac-228 0.776 :t 0.116 
Th-228 0.701 :t 0.0463 
Pb-212 . 0.705 :t 0.0465 

." Bi-212. 0.545 :t 0.176 
TJ..208 0.222 :t 0.0283 . 
. K-40 17.6 :t 0.765 

"tritium NO (50 :t 140_p.Cill.) ' 

SNLA01548.1 Ra-226 1.50.± 0.475 NA NA NA 
. 

NA 
Fonner loading dock area .west" . . Pb-214. . 0.605 :t 0.0626 
of Building 839; surlace sample, Bi-214 0.635 ± 0.0647 
0·6" bgs. . · · ·· · . Th-232 .· 0.782 :t 0.114 

·fla-228 0.782 :t 0.114 
Ac•228 0.706 ± 0~103 . 
Th-228 0.669 ± 0.0447 .. .. . . 

Ra-224 1.10 t q;672 -
Pb.-212 ·0.672 ± 0.0449 

. 

. Bi-212 0.639 ± 0.235 . 
TI-208 0.223 ± 0.0286 

·Cs-137 0.037() ± 0.0194 
K-40 18.0±0.706 

. 

. Tritium 360 ± 160 pCi/L. 

· Refer to footnotes at end of table. 
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Table 3-3 (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessm~nt · 

Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals VOCs 

ResuH ± 2-
Sample Number and sigma ResuH ResuH 

location Identity& (pCifg) Identity (mg/kg) Identity (Jlg/kg) 

SNLA015482 U-238 1.62:1:0.533 NA NA NA NA 
Former loading dock area west Th-234 1.62:1:0.534 
of Building 839; duplicate of Ra-226 2.00:1:0.576 
15481; surface sample, Pb-214 o.766 ± o.on1 
0-6" bgs. Bi-214 . 0.712 :1: 0.0691 

Th-232 0.747 :1:0.145 
Ra·228 0.747:1:0.145 

; Ac-228 . 0.!;74 ± 0.131 
Th-228 I 0.717 ± 0;0479 
Ra-224 1.06±0.749 
Pb·212 0.720 :1:0.0482 ... 
Bi-212 0.404 ± 0.195 
Tl-208 0.247 ± 0.0347 
Th-231 0.362 ± 0.191 . 

.K-40 19.6 ± 0.789 

Tritium 530 ± 160 pCIIL 

SNLA015483. U-238 . 0,800 ± 0.293 NA NA NA NA 
Former loading dock area west Th-234 . 0.802 ± 0.293 
ol Building 839; surface ·sample, . .Ra-226 1.31 :1:0.499 
0-6" bgs. · Pb-214 .I 0.613 ± 0.0526 

l?i-214 0.603 ± 0.0540 
Th-232 0.690 ± 0.109 
Ra-228 . 0.690 '± 0.109 
Ac~228 0.623 :1: 0.0988 
Th-228 0.603 .± 0.0407 .. 

' Ra-224 1.25:1:0.570 
Pb-212 0.606 ± 0.0409 

. Bi-212 '9.462 ± 0.175 .. 
Tl-208 0.253 :1: 0.0337 
Cs-137 0.0881 ± 0.0269 

· K-40 18.0±0.672 

' 'Tritium 21 DO :t 350 pCi!L . 

. 

Reier to footnotes at end of table •. 
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Table 3-3 (Continued) 

Compounds Detected in Soil Samples fromloading Dock·Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

Radionuclides TAL Metals vocs 

Result± 2- .. 

Sample Nurrber and sigma Result -Result 
Location ldentityB (pCilg) Identity (mglkg) Identity (llQ/kg) 

SNLA015484 U-238 1.49:1:0.402 NA NA. NA NA· 
Former .loading dock area wesf Th-234 1.49:1:0.403 
of BuDding 839; surface sample, Ra-226 1.94:1:0.611 
o..S· bgs. Pb-214 0.755:1:0.0565 

Bi-214 0.717 :1:0.0606 
Th·232 1.03:1:0.131 
Ra-228 1.03:1:0.131 
Ac-228 .. ·o.929 :1:0.118 

. . 

Th-228 0.852 :1: 0.0440 
Ra-224 · 0.780 :1: 0.576 
Pb-212 0.856 :1: 0.0442 
Bi-212 0,554 :1: 0.198 
Tl-208. 0.269 :1: 0.0340 

I . 

Cs-137 0.0354 :1: 0.0165 
K-40 18.5:1:0.701 

Tritium 1600 ± 430 pCi/L 

SNLA015485 Ra-226 2.07:1:0.574 NA NA NA NA 
Former .loading dock area west -Pb-214. 0.794 :1: 0.0086 
of BuRding 639; surface sample, . Bi-214 0.631 :1: 0.0680 · ... 
0.6'.bgs. Th'232 . 0.839:1:0.111 

Ra-228 ' · 0.839:1:0.111 . 

' Ac-228 0.757 :1: 0;100. 
Th·228. . 0.757 :1: 0.0456 

.• 

Ra-224 .· 0.810 :1: 0.596 
Pb-212 0.761 :1: 0.0458 .. 

" 

Bi-212 0.446:1:0.212 
n-208 · 0.242 :1: 0.0302 
Th-231 .. ·. OA14 :1:.0.242 ' 

. I Cs-137 .. 0.0465 ± 0.0221" r . · . 
·' 
... 

. . 
K-40 17.6 :1: 0.697 . . . 

Tritium NO (140 ± ·1Bo 
... 

.' 

· pCi/L) 

Refer to footnotes at end o(1able. 
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· Table 3-3 (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico • 

Radionuclides TAL Metals vocs 

Result± 2- · 
Sample Number and sigma Result Result. 

Location Identity!' (pCilg) Identity (mglkg) Identity (IJg/kQ) 

SNLA015486 U-238 1.10 :1: 0.359 NA NA NA NA 
Former loading dock area west Th-234 1.10 ± 0.360 
of Building-839; surface sample, Ra-226 · 1.91 :t 0.576 
0·6" bgs. Pb-214 0.733 ± 0.0651 

Bi-214 0.634 ± 0.0708 
Th-232. 0.729 :t 0.118 
RaC228 0.729±0.118 

· Ac-228 0.658 ± 0.106 .. 
. I Th-228 0.679 ± 0:0442 

Ra·224 1.32:1:0.642 
, Pb-212 I 0.682 ± 0.044>4 

Bi-212 . 0.532 ± 0.175 .. 
TI-208 0.230 ± 0.0341. 
K-40 1"6.4 ± 0;704 

.Tritium 600 :t: 190 pCIIL 

SNLA015487 Ra-226 1.49 ± 0.459 NA NA NA NA 
Former loading dock· area west Pb-214 0.700 ± 0:0639 
of Building 839; surface sample, Bi-214 0.656 ± 0.0701 
o-s· bgs. Th-232 0.838 ± 0.132. 

. 

Fia-228·. o:838 ± 0:132 
. Ac-228 o:i'57±0.119 . 
Th-228 0.683 ± 0.0447 .. 
Ra-224 2.69:1:0.637 
Pb-212- 0.686 ± 0.0449 ... 
. Bi-212 0.602 ± 0.215 
TI-208· 0.229 ± 0.0323 '· 
Cs-137 0.0818.± 0.0284· 

K-40. 16.9 ± 0.697 .· . .. . ' 

Tritium . ·. 780 ± 190 pCi/L 

Refer-to footnotes at end of table. 
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Table 3-3 (Continued) 

Compounds Detected in.Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals VOCs 
~ ·· Resuh ± 2· 

Sample Number and sigma Result · Result 

Location ldentitf (pCi/g) Identity (rnglkg) Identity (Jlg/kQ) 

SNL.A015490 NA NA Aluminum 4950 NA NA 
.Former loading dock area west I Arsenic 0.99 J 
of Bunding 839 •. Barium 102 
Sample collected 7.5 lbgs. Beryllium 0.35 

Cadmium 1.3 
Calcium 27400 
Chromium 9.7 

.· Cobalt 5.7 
Copper 12.4 
Iron 12600 . . I 

Leed 19.2 B (0.32) 
Magnesium 4060 
Manganese 270 
Nickel 5.5 
Potassium 1860 
Sodium .. 207 J 
Vanadium 21.9 
Zinc 35.9 

SNL.A015491 . NA NA Aluminum 5140 NA NA 
Form!ilr loading dock area west Arsenic ·1.1 . 
of Building 839. Barium . 69;0 

·. _sample collected j2.51bgs. Beryllium 0.35 
Calcium .· 19000 
Chromium 8.2 
Co bah 6.3 .. CopJ)er 1.0.0 

. .Iron 13400 . 
·Lead 15.8 B (0.32) 

· ,Magnesium 3820 
Manganese 246 
Nickel. 5.4 
Potassium 2140 
Sodium 234 J 
Thanium o:3B J · 

.. 

Vana9ium 22,5 
Zinc 35.9 

Refer to footnotes at end of table. 
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Table 3-3. (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico · 

Radionuclides . TAL Metals VOCs 

Result± 2-
Sample Number and sigma Result Result 

Location ldentitf" (pCi/g) Identity ·(mg/kg) Identity (ll91k9) 

SNtA015493 Ra-226 1.64 ± 0.621 NA NA Acetone 5.4 J 
Former loading dock area west Pb·214 0.708 ± 0.0738 
of Building 839. Bi-214 0.534 ± 0.074.9 
'"Old s;· 7.5 lbgs. Th-232 o.6n±0.128 

Ra-228 o.6n ± o.128 . 
. Ac-228 0.611 ±0.116 

Th-228 ·· o:641 ± o.o52o 
Pb-212 0.644 ± 0.0523 

.. 

Bi·212 0.666 ± 0,201 
. TI-208 .0.226 ± 0.0417 

K-40 17.7±0.823 

·Tritium . 470 :t 170 PCiiL 
.SNLA015494 Ra-226 . 1.37 ± 0.610 NA NA NO ·NO 
Former loading dock area west. · Pb-214 0.693 ± 0.0748 
of Building 839. Bi-214 

. 

0.535 ± 0.~88 
"Old s; 12.5 lbgs. Th-232 0.747 ± 0.164 

Ra-228 0.747 ± 0.164 
Ac-228 · 0.674 ± 0.148 

. Th-228 0.664 ± 0.0509 
Ra-224 0.816 Hl.627 
Pb-212 0.667 ± 0.0511 
Bi-212 0:567 ± 0.200 

· Tl'208 0.219 ± 0.0356 
Th-231 0.563 ± 0.191 

K'40 21.1 ± 0.794 

Tritium 470 :t 200 pCI/L .. 

SNLA015495 Ra-226 1.73 ± 0.537 NA · NA. ·NO NO . .. 
Former loading dock area west ·. Pb-214 0.715 ± i>.06·71 . ' 

. 

of BuHdirig 839. . Bi·2l4 0.702 ± 0.0694 
"old SW," 7.5·1bgs. Th-232 . 0.903 ± 0.123 . . 

. Ra-228' . 0.903 ± 0.123 
.. Ac-228 o.B15. ± o.111 

·. Th·228 · 0.664 ± 0.0510 .. 
Ra'224 . 0.591 ± 0.548 
Pb-212 0.687 ± 0,0512 
Bi-212. 0.376 ± 0.233 -TI-208. · 0.249 ± 0.0368 
K-40 2o.8±o:n1 

: Tritium 860 :t 21 il pCIIL 
. 

Refer to footnotes at end of-table: 
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Table 3-3 (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals . VOCs 

Resuh ± 2-
. 

Sample Number and sigma .. . Resuh ResuH 
Location ldentityr' (pCVg) Identity (mg/kg) Identity (ll9fkg) 

SNLA015496 U-238 1.20:1: 0.615 NA. NA NO NO 
Former loading .dock area west Th·234 1.20:1:0.616 
of Builcing 839. Ra-226 1.60:1:0.620 
•old sw; 12.5 fbgs. Pb-214 0.679 :1: 0.0642 

Bi-214. . 0,657 :1: 0.0699 
Th-232 ., 0.961 :1: 0.13~ 
Ra-228 0.961 :1:0.135 
Ac-228· 0.867 ± 0.122 
Th-228 0.722 :1: 0.0481 
Ra-224 1.61:1:0.640 
Pb·212 0.725 :1: 0.0483 
Bi-212 0.475:1:0.182 
Tl-208 0.231'± 0.0370 
K-40 20.2:1:0.781 

Trilium 740 :1: 190 pCill 

SN LAO 15497 Ra·226 i.46 :1:0.517 NA NA Acetone 9.4 BJ (9.0) 
~ormer loading dock area west Pb·214 0.596 :1: 0.0742 . Melhylene 
of Building 839. 81·214 0.605 :1: 0.0709 chloride 2.0 J 
Acelone-N-2.5 fbgs, Th·232 0.777:1:0.152 Tetrachloro· 

Ra-228 o.m±0.152 . elhene 2.0 J 
Ac-228 0.701 :1:0.137 

. ni-228" 0.627 :1: 0.0479 
Ra-224. 0.968:1:0.748 
Pb·212 0.~29 :1: 0.0481 
Bi-212 0.610 :1: 0.227 
11·208 . 0.183 :1: 0.0328. 
K·40 15.1:1:0.700 . ... .. · .. .· 

- . . Tritium ·. 400 :1: 170.pCi/.l ... · . 

SNLA015498 Ra-226 . 2.22 :1: 0.620 . NA· ·· NA Acetone ·. 11 B (9.0) 
Former loading dock ~a west Pb-214 .. 0.789 :1: 0,0732 
of Building 839. Bi-214 0.755 ± 0.0812 .• 

. 

•Acetone-N" 7.5 fbgs •. Th-232 0.709 :1: 0.167 .. 
Ra'228. 0.709 :1: 0.167 .. · 

. Ac·22B 0.640:1: 0.151 
Th-228 0.705 :1: 0.0536 
Ra-224 . 0.788 :1: 0.595 • . 
Pb-212 0.708 :1: 0.0538 
.Bi-212 .0 .. 63.7 :1:0.241 

. Tl-208 0.2-32 :1: 0.0402 
K-40 18.2:1:0.808 

. 

Tritium 400 :1: 160 pCill 

Refer to footnotes at end of table. 

ALn·941WP/SNL:R339Tibl/14 301650.23.05 
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Table 3-3 (Continued) 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 ·Phase II Contamlnatioh Assessment 

Sandia National Laboratories/New Mexico 

Radio nuclides TAL Metals VOCs 

- ResuH± 2-
Sample Number and sigma ResuH Resun 

Location Identity~' (pCi/g) Identity (mg/kg) Identity (llQ/kg) 

SNLA01S499 Ra'226 1.80±0.593 NA NA Acetone 14 B (9.0) 
Former loading dock area west Pb-214 0.703 :1: 0.0732 Methylene 
of Building 839. Bi-214 0.643 ± 0.0706 chloride 2.0 J 
"Acetone-W'" 2.5 fbgs. Th-232 0.760:1:0.116 

Ra-228 0.760:1:0.116 
Ac-228 . 0.686 :1: 0.105 
Th-228 0.636 ± 0.0507 
Ra-224 0.832 :1: 0.600 
Pb-212 0.639:1: 0.0509· 
Bi·212 ·0.498 :1: 0.200 
Tl-208 0.213 ± 0.0355 
K-40 16.6± 0.751 

Tritium . 510 :1: 170 pCI/l 

SNLA015500 U-238 1.25 :1: 0.6;49. NA NA Acetone 1!1 B (9.0) 
. former loading dock area west Th:234 -1.26 ± 0.650 . · Methylene · 
of Building 839. · · Ra-226 1:55±0.666 chlOride 2.3 J 
"Acetone·W" 7.5 lbgs. Pb-214 I 0.594 ± 0.0697 

Bi-214 - 0.543 :1: 0.0677 .. 
Th-232 0.705 ± 0.151 

. Ra-228. 0.705 ± 0.151 
Ac-2?8. 0;63:i ± 0.136 . 
Th-228 . 0.586 ± 0.0498 .. .. 

.. Ra-224 · 1.14 :1: 0.504 
Pb-212 .- 0.588 ± 0.0500 .. 
Bi'212 0.518 ± 0.259 

. 

Tl-208 0.194 ± 0.0380 
.. K-40 16.8 ± 0.787 

,·_ 
-Tri1ium .. 

-. 430 :t 170 pCI/l 

SNLA015501 ·Ra-226 1.14 ± 0.541 . NA · NA ·.Acetone·, 3;2 BJ (9.0) 
For:rnei loading. doCk area west · .. Pb·2t4 0.648 ± 0.0834 · Methylene. 

. of Building.839. · Bi'214 OA96 ± .0.0787 . ' chlOride . 2.4 J 
"Acetone·SW'" 2.S ftigs. Thc232 0.631 ± 0.139 .. I 

Ra-228 . 
_. 

·0.631 ± 0.139 .. 
: Ac·22!1 .· 0.569 ± 0.126 

. 

.. Tti-228- 0.582 ± 0.0526 ... 
·Ra-224 0.612 ± 0.713 . 
Pb-212 . O.fi84 ± 0.0528 
Bi-212. Q.439± 0.268 
Tl-208- -0.207 :1: 0.0370 
K-40 13.7±0.752 .-

lri1ium 380 :1: 170 pCIIL 

. Refer 1o footnotes at end of table .. 

ALI8-94/IVPJSNL:R339TTh!JJS 301650.23.05 
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Table 3-3 (Continued) 

Compounds Detecied in Soil Samples f~om Loading Dock Area 
Building 83~ Phase II Contamination Assessment · 

Sandia Nationai'Laboratories/New Mexico 

Radlonuclides TAL Metals VOCs 

Sample Number and 

Location 

SNLA015502 
Former IOadtng dock area west 
of BuDding 839. 
Acetone-SW-7.5 lbgs. 

SNLA015503 
Former loadtng dock ar'!a west 
of Bu~djng 839. 
Acetone-S-2.5 fbgs. 

. 

SNLA015504 
Former loading dock area west 
ol BuDding 839. 
Acetone:S-2.5 fbgs .. 

... 

( 

fr 

AL,I8-94/IVP/SNL:R3391lb){J6 .· 

. 

I 

' 

Identity& 

Ra-226 
Pb-214 
Bi-214 
Th-232 
Ra-228 
Ac-228 
Th-2~ 
Pb-212 
Bi-212 

.. TI-208 
K-40 , . 

Trithmt 

·Ra-226 
Pb-214 
Bi-214 
Th-232 
Ra-228 
Ac-228 · 
Th-228 
Re-224. 
Pb;212 
Bi-212 
Tl-2011 
K-40 

.Tritium 

U-238 
Th-234 · 
Ra-226 
Pb-214 ·. 

. Bi-214 
Th-232 
Ra-228. 
Ac-228 
Th-228 
Ra-224 

. Pb-212 
Bi-21? 
Tl-208 
K-40 

Tritium·. 

R~sult ± 2-
sigma 

(pCi/g) 

1.81 ± 0.605 
0;666 ± 0.0746 
0.672 ± 0.0866. 
0.815 ± 0.143 
O.!l15 ± 0.143 
0.736 ± 0.129 

0.562 ± 0.0557 
0.565 ± 0.0560 
0.324 ± 0.195 . 

'.0.195 ± 0.0306 
18.0 ±().781 

650 ± 180 pCIJL . 

1.65 .± 0.620 
0.650 ± 0.0723 
0.522 ± 0.0736· 
0.754 ± 0.124 . 
0.754 ± 0.124 
0.681 ± 0,112 
o.ss7 ± o.osoa· 
1.29 :t 0.616 

0.670 ± 0.0510 
0.482 ± 0.182 
0.265 ± 0.0305 
14.9 ±. 0.719 

' . . 
510 ± 180 pCiJl ·.' 

1.18 :t ·0.459. 
1.18 '::t: 0.460 

' 1.65 ±.0.567 
0.628 ± 0.0745 
o.527 ± om20 . 

' 0.661 ::t: 0.1'28 
0.661 ± 0.128 ' 
0.596 ± 0.116 
0.528 ± 0.0501 . 
0.737. ± 0.745 '' 

0.530 ± .0.0503 
0.422 ± 0.228 ' 
0.205 ± 0.0363 . 

15.5 ± 0.791 

~10 ± 170 pCi/L 

.. 

Result Result 

Identity (mg!kg) . Identity· (IJ.g/kg) 

NA NA · NO. NO' 

'NA NA. Methylene 
chloride 2.6J 

Tetrachloro-
ethane. 1.1 J· 

Toluene 20 

. 

.. 
NA NA . Methylene 

chloride :2.1 J 

c 
' . . ' 

. ' 

' ' . .. 
. ' , ' .. 

.. 
'' 

., 
.. .. ·.' 

...... 

.. -
.. 

301650.23.05 
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Table 3-3 (Continued) 

. _, 
o,p, 

Compounds Detected in Soil Samples from Loading Dock Area 
Building 839 Phase II -Contamination Assessment 

Sandia National Laboratories/New Mexico 

B = Also found in blank sample. Val~e oflhe melhod. blank is. shown in parenlheses. 
J = Concentration below reporting limit or eslirilated concentration. · 
11glkg = Microgram Jlllf" kilogram. 
119/l = MiCrogram Jlllf fiter. 
mglkg = milfigi'am per kilogram. 
mgll = miNigram per liter. 
NA = Not analyzed or not applicable. 
NO = Not detected. 
TAL = Target- analyte fist 
VOC ~ Volillile organic compound 
·bgs = below ground surface 
fbgs= feet below ground surface 
pCVg = Picocu~s per gram.~-

. pCVL = picoi:uries per liter. · · . . · 
a Radionuclides: Ac =actinium; Bi = bism1,11h; Cs =-cesium; .K =potassium; Pb = lead; Ra = racliuni; Th =thorium; · . 
Ti .= thallium; U = uranium . · · ·. . · · . 
bsold type indicates values exceeding action levels ci geochemical background as listed on Table 3-1 and discussed in 
Section 3.2.2. · 

Al.J8-94/WP}SNL:R3397lbt!l7 3016S0.23.0S 
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Table 3-4 

Compounds Detected in Soil Samples from AP2 
Building 839 Phase II Contamination Assessment 

-Sandia National Laboratories/New Mexico 
. . 

VOCs TAL Metals Radionuclides .. 

Sample Result± 
Number and Result .. 2-sigma . 
Location Identity (Jlg/kg) Identity Result (mg/kg) 

., 

Identity&· (pCi/g) 

SNLA015505 Aceto.ne0 15 Aluminum 5660- U-238 1.94 ;1: .0.555 . 
AP2, next to Methylene chloride 2.4 J Arsenic 3.0 Th-234 1.94:1:0,556 
south acid line. Tetrachloroetherie 1.6-J . Barium 152 . Ra-226 0.795 :1: 0.0657: 
s:51bgs. Beryllium 0.62 Pb-214 0.931 :1: 0.0686 

Calcivm 31800 B (26.3) Bi"214 0~832 :1: 0.0687 
Chromium 5.6 . Th-232 0.963 :1: 0.140 
Cobalt. 4.9 Ra-228· 0.963 :1: 0.140. 

· Copper 6.9 Ac-228 0.869 :1: 0.126 
" Iron 10700 Th-228. 0.756 :1: 0.0422 

Lead 5.8 Ra-224 1.01':1: 0.568 
Magnesium 4570 . Pb-212, 0.760 :1: 0.0424 

· Manganese 191 Bl-212 . 0.607 :1: 0.181 
Mercury 0.086 J. Tl-208 0.270 ± 0.0365 
Nickel. 6.5 Th~231 . 0.618 :1: 0.336 
Potassium 1360 K·.iiO 17.7:1: 0.749 . 
Silver 0.32'J .. 

SolfiUm 292 J Tritium 910 :t 190 pCill· 
Vanadium 28.8 

· Zinc 29.3 

SNLA0.15568 Acetone 9.8 J Aluminum 5590 U-238 1.56 :t 0.495 
Duplicate of Melhy~ne chloride 2.1 J Arsenic 3.1 . Th-234 1.57:1:0.497 
15505. Barium 156 Ril-226 . 0.749 :1: 0.0549 

Beryllium 0.61 Pb-214 0.792 :1: 0.05.70 
Cadmium 0.60 B (0.58) . Bl-214 . 0.784 :1: 0.0573_ 
Calcium 38000 B (26.3) Th:232' 0.846:1:0.120 . 
Chromium . 4.5 Ra-228 .0.846:1:0.120 
Cobalt 3.8 At:m o. 7.65 :1: '.0,108 

. . . Copper 5.6' Th-228 0.719 :1:0.0411 . 
lrori 

. 

1'0100 R;i-224 .. 0.722 ± 0.562 .. 
lead ' ... 5.7 Pb-212' . 0. 722 :1: 0,0414 
Magnesium 4500. • Bl-212 0.457 ± 0.194 :.· 
Manganese 200 ·. TI-208 .. 0.249 ± 0.0341 .. 
Nickel :5.4 ~-40 17.5:1:0.700 
Potassium . 1230. 
Sodium· . 180 J ·. ·.Tritium . 970 :1: 190 pCiiL_' 
Vanadium 30.5 
Zinc 28.1 ' 

.. 
. 

Refer to footnotes at end of table. 

· AL18-94/WPJSNL:R3397Thl/18 301650.23.05 
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. Table 3-4 (C{)ntinued) 

Compounds Detected in Soil Samples from AP2 ' 
Building 839. Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs TAL Metals Radionuclides . 

Sample Result± 
Number and Resun 2-sigma 
Location Identity (~g/kg) Identity Result (mg/kg) ldentityll · (pCi/g) 

SNLAD15506 Ace ton~ 6.9 J Aluminum 5810 Ra-226 0.655 ± 0.0545 
AP2, ·next to line, Melhylime chloride .1.7 J Arsenic 2.0 Pb-214 0.786 ± 0.0599 
·11.0 lbgs. Barium 96.8 Bi-214 0.684 ± 0.0569 

Berylliu_m 0.36 Th-232 0.923 ± 0.139 
Calcium 21700 Ei (26.3) Ra-228 0.923 ± 0.139 
Chromium 4,8 Ac-228 . 0.833.± 0.126 
Cobalt 5.0 Th-228 · . 0.699 :t 0.0378 . 
Copper 6.9 Ra-224 0.904 :t 0.478 

' Iron 12100 Pb-212 . 0.702 :t 0.0380 
lea!! . 5.1 Bi-212 0.527 :t 0.191 
Magnesium 4690· . Tl-208 .. 0.272 ± 0.0306 
Manganese .·292 

.. 
Th-231 0.750 ± 0.240 

·Nickel 5.8 K-40 22.5±0.730 
Potassium· 1350 
Sodium 88.4J. Tritium noli :t 210 pCIIL 
Vanadium . 19.5 

I . Zinc .36;0 

SNLA015507 ND ND Aluminum 473o U-238 0.632 ± 0.295 
NW cit AP2, 1:5 Arsenic 4.3 Th-234 0.633 ± 0.296 
fbgs. Barium · ·676 Ra-226 1.11 ± 0.518 

Cadmium 1,8 Pb-214 .. 0.521 ± 0.0763 
.Calcium t34ooo Bi-214 . . 0.458 ± 0.0766 
Chromium 2.5. Pb-210 0.479 :t 0.61" 
cobalt· . 2.7 Th-232 0.400 .± 0.120 . 
Copper 5.3 fla.-228 . ·0.400± 0.120 .. 

' Iron 5800 Ac-228 0.361 ± 0.108 
lead ,3.4 Th-228 0.458 ± 0.0530 
Magnesiury\ · · • ' 5260. Pb-212 0.460 ± 0.0532 . 
Manganese .• 81.4 Bi,212 · o.sn ± 6.195 · I 
Nickel · . 3.8 J TI-208 . 0.142 ± 0.0366 . 

.·· PotassiUm . 887j_. . K-40 :·.:··9.60 ± 0.688 . . 
··Sodium .180·J. 

Vanadium .. 18.3 . Tritium 380 :l 180 pCIIl . iinc ... .15.5 

Referto footnotes at end of table . 
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Table 3-4 (Continued) 

Compounds Detected in Soil Samples from AP2 
Building 839 Phase II Contaminaiion Assessment 

Sandia National Laboratories/NeW Mel!'ico 

VOCs I· TAL Metats . Radionuclides 

Sample 
Number and 
Location 

SNlA015508 . 
NE; of AP2, 1.5 
fbgs. 

SNlA015509 
SW of AP2, 
1.51bgs. 

Identity 

Ape tone 
Methylene chloride 
T elrachloroethene 

Ace1one 
Methylene chloride · 

·. 

Refer 1o footnotes at end of table. 

AL/8-94/WP/SNL:R3391Ibl!20 

~·~ ... 'J . ~~ !- : -;,j' " ·11 .. 1 ~-· . ·~ H 1 : ::l- ·: ~ n _ < : 1r ; _J - -I~i · \~ , 
Resuit0

1
' : j 'i~ , · '.1>' :, l.(~'i\) ... 

(J.191kg) · · Identity · Resvlt ( , ) 
' . 

19.B (7.6) Aluminum 4830 
1.7 BJ (1.6) · · Arsenic 3.8 
1.0 BJ(1.7) Barium 539 

Beryllium 0.63. 
c·alcium 107000 B (26.3} 
Chromium 2.2 
Coba~ 2.3 

. Copper 5.1 
Iron 6940 
Lead 5.0 
Magnesium 3530. 
Manganese 126 
Nickel 3.3 J. 
Potassium 1080 
Selenium 0.72 
Sodium 198 J 
Vanadium . 12.2 
iinc 20.5 

14 Aluminum 5320 
2.7 J Arsenic 3.6 

Berium 167 : 

Beryllium 0.63 
Calcium 106000 B (26:3} 
Chromium 2.4 
Coba~ . 3.4 

·copper 5.8 
Iron . 6950 
Lead 4.3 
Magnesium 3350 
Manganese. . 113 
Nickel '4.4 J. 
·Potassium 11.60 

·· Selenium o.a.c 
Vanadium 12.8 
Zinc 18.-6 

. 

~-,_._,. 

Identity'~ 

U-238 
Th-234 
Ra-226 
Pb-214 
Bl-214 
Th-232 
Ra-221! 
Ac-228 
Th-228 
Ra-224 

. Pb-212 
Bl-212' 
11-208 
K-40 

. Tritium 

.·'\J-238 
Th-234. 
Ra-226 

. Pb'214 
Bi'214 

. Th~232 
Ra-228 
Ac·228 
Th-228 
Ra-224 
Pb,212 

... BI-212 
11-208. 
. K-40. 

ResuH± 
2-sigma 
(pCI/g) 

0.768 ± 0.346 
0.770 ± 0.347 
0.536 ± 0.0585 

.. 0.520 ± 0.0476 
0.560 ± 0.0612 
0.670 ± 0,106 
0.670 ± 0.106 
o.604 ± ·o.D957 

. 0.544 ± 0.0352 
1.05 :t 0.461 

0.546 :± 0.0354· 
0.317 ± 0.166. 
0.194 ± 0.028Ci 

1_3.5 ±·0.621 

. 530 :1: 170 pCI/L 

.1,28 :1: 0.501 
1.28± 0.502 

·o.s78 ±o.os75 : 
: 0.593 :1: 0.0645 . 

0.604 ± Q.0706: 
o.81o :1: o.1a2 

. 0.810 ± 0;132 
0.731 :£0.11g 

. 0.582 ± _0.0432_ .. 
· .. 0.672 ± 0;578 . 
~--0.585 ± 0:0434. .. " 

: 0~434 ± 0.226 . 
. o:21s ± 0.0201 
.· 13.5± 0.746 

3'01 6_50.23.05 
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Sample 
Number and 
Location 

SNLA015510 
SE of AP2, 1.5 

I 
I 

lbgs. 
MSIMSD •• 

'I 
I . 

SNLA015511 
NWof AP2, 
6.51bgs. 

·' 

. . 

. . 

Tal:>le 3-4 (Continued) 

Compounds Detected in Soil Samples from AP2 
. Building 839 Phase II Contamination Asse5sment 

S<india National Laboratories/New Mexico 

.VOCs. TAL Metals Radionuclides 

Result± 
.Result 2-sigma 

Identity (~g!kg) . Identity Result (mg/kg) ldentitf (pCi/g)_ 

Acetone 32 B (7.6) Aluminum 4350 . Ra-226 0.567 ± 0.0579 
Melhylene chloride 1.2 BJ (1.6) Arsenic 5.1 Pb-214 0.545 ± 0.0532 
Telrachloroethene 1.3 BJ (1.7) Barium 862 81·214 0.592 ± 0,0605 

Ber)'lllum 0.49 Th·232 0.624 ± 0.0952 
Calcium 133000 B (26.3) Ra-228. 0.624 ± 0.0952 
Chromium 2.3 · Ac-228 0.563 ± 0~0860 
Co bah 2.3 . Th·228 0.627 ± 0.038.2 .. ~ 
·Copper 4.8. Ra,224 0.843 ± o.s65 · 
Iron 5650 Pb·2t2 0.630 ± 0.0384 
Lead 4.4 Bj-212 0.632 ± 0.162 
Magnesium 4130 Tl-208 0.209'± 0.0277 . 
Manganese . 80.5 Th-231 0.266 ± 0.260 
Nickel 4.0 J K-40 14.4 ± 0.610 .. 
Potassium . 762J 

.. Sodium 250J Tritium . 930 ± 200 pCill 
Vanadium 11.8 
Zinc 16.9. 

NO No- Aluminum 6760 U-238 1.16 ± 0.439 
Arseilic 2.3 Th-234 1.16 ± 0.440' 
Barium 124 Aa-226 1.85± 0,662 
Beryllium 0.61 .Pb-214 0.712 ± 0.0823 
Cadmium Q.83 _Bi;214 . 0.644 ± 0.0982 

'Calcium -32600 Pb-210 1.1:U0.652 
. Chromium . · .. 6.8 l'h-232 O.f?61 ±M40 

Cobalt 4.4 ... Ra•228 !>.661 ± 0~ 140 
Copper . 7.8. · Ac-228 o.5e7 ± o:121 -
Iron 11400 Th·228 . 0.708 ± 0.0627 
!-ead 4.6 

.. 
Pb·212 • 0.711 ± 0.0630 .. 

Magnesium· 
.. 

4870 Bl-212 . ''0.448 ± 0.251 
Manganese . 172 Tl-208 . 0.235 ± 0.0402 . 
Nic;kel · · " 6.5 .K-40. 19.8 ± 0.951' . 
Potassium . . . 1490 .. . . 
Sodium 180 j Tritili~ 210 ± 171! pcill . ·. .. 

27:2 
. . 

Vanadium 
Zinc . 27.0 . 

301650.23.05 
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Table 3-4 (Continued) 

Compounds Detected iri Soil Samples from AP2 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs TAL Metals Radio nuclides . 

Sample Result± 
Number and Result 2-sigrna 

Location Identity (llQ/kg) Identity . Result (mg/kg) . Identity" (pCVg) 

SNLA015512 Acetone 15 B (7.6) Aluminum 4430 lJ-238 1.78 :t 0.508 
NE of AP2, . Methylene chloride 1.2 BJ (1.7) Arsenic '2.3,' Th-234 1.18 ± 0.509 
6.5 fbgs. B8rium 98.6 Ra-226 0.753 ± 0.0718 . 

Beryllium . 0.36 Pb-214 0.874 ± 0.0646 . 
Calcium· 23500 B (26.3) . · Bi-214 0.787 ± 0.0751 
Chromium -3.8· Th-232 0.799 ± 0.146 
Cobalt 3.5 Ra-228 . 0.799 ± 0.146 
·Copper 4.5 ·A.c-~28 0.721 ± 0.132 
Iron 8(90 Th-228 0.695 ± 0;0424 
Lead 4.0 .RB-224 0.827 ± 0.504 
Magnesium .3900 Pb·212 0.6!18 :1: 0.0426' 
Manganese 155 81·212 0.641- ± 0.182 
Nickel. 4.5 Tl·2011 . · .0.261 ± o.029r 

.PotBssium 1140 Th-231 0.506 ± 0.298 
Sodium 125 J I_ K-4o 19.2±0.759 
Vanadium 21.5 
Zinc 23~8 Tritium 610 :t 170 pCIIL 

SNLA015513 Acetone 4.4 J Aluminum '6940 ll-238 1.98 :t 0.509 
SWot AP2, Methylene chloride 1.7 J Arsenic 3.2 Th-234 1.'98:1:0.510-
6.5 fbgs. Barium 120 Ra'226. 0.905 ± 0.0706: 

Beryllium 0.48 Pli-214 · · ·o.e23 ± o.06B2 . 
Calcium . 32600 B (26,3) · Eii-214 0.946 :1: 0.0738 
Cl)romium 6.2 Th-232 0.870 :1: 0; 132 
Cobalt 5.2 Ra-228 .. o:a1o ±·0.132 
Copper 6.5· Ac-228 0.785' :1: 0.119· 
Iron 12000 .. Th-228 ·0.616 ± 0.0501 
Lead .. .5.8 Pb-212 · -.0.619 ± O.ll503 

( 
Magnesium -5370 Bi-212 .. . . 0.480 ± 0.2(f1 . 

·Manganese 246 
., 

· Tl·208 0.236 :1: 0.02~. 
'. Nickel . ·7.0 Th-231 0.664 ± 0.378 .. 

Potassium 1no . : K-40 16.2:1: 0.716--
·Sodium .. 197 J . . .. 

Vanadium -30.4 
I. 

Trill~ :210 ± 150 pei/L· 
Zinc . 33.0' .. 

. Refer to footnotes at end of table. · 

AL/8·94!WPISNL:R3397lbiJ22 301 6SO'.l3.0S 
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Table 3-4 (Continued) 

Compounds Detected in Soil Samples from AP2 
Building 839 Phase II Contamination Asse.ssment 

Sandia National Laboratories/New Mexico · 

VOCs TAL Metals Radio nuclides 

Sample Result± 
Number and Result 2-sigma 
Location ·Identity {Jlg/kg) Identity Result {mg/kg) Identity& (pCi/g)· 

SNLA015514 .Acetone 6.1 J Aluminum 5010 U-238 1.32 :t. 0.510 
SE ol AP2, Methylene chloride 2.1 J · · Arsenic; 3.2 Th-234 U2:!:0.5.11 
6.5lbgs. Barium 126. ·Ra·226 0.746 :1: 0.0590 

Beryllium 0.39 Pb·214 0.807 ± 0.0600 
Cadmium 0;78 B (0.58) Bi-214 . 0.780 ± 0.0616 
Calcium 59600 B (26.3) Th-232. . 0.795 ± 0.128 

I. Chromium 3.6 Ra·228 . ·0.79.5 :1: 0.128 
Cobalt 4.4 Ac-228 I . 0~717 ±.'0.115 
Copper 4.5 Th-228 0.663 ± O.Q391 
Iron 8250 ·Ra·224 1.13 :t 0.526 
.Lead. 4.3 Pb-212 . o:666 ±.0.0392 
. Magnesium 4540 Bi-212 . o:486 ± o.t63 
Manganese 155 Tl-208 .. 0.215 ± 0.0303·. 

.Mercury .. 0.056 J Th-231 0.237 ± 0.287 
Nickel 5.0 I K-40 16.3 ± 0.687 
Potassium 929 
Selenium 0.49.J Tritium 670 :t 180 fiCiiL 
Sodium .. . 295J 
Vanadium 22.7 
Zinc.· 21.4 . 

8Radionuctidtis: Ac = actinium; Bi = bismuth; K = potassium; PI;>= tei.d; H~ = radium; Th =thorium; 11 =thallium; u .. = uranium. . · . 
llaotd type- indicates value is greater lhan acliori levels or geoeh€mical baCkground as Hsted in Table 3-1 and ciScusSed in Section 3.2.2. · 
B =compound also detected in·associated blank, Value ollhe method blank shownin·:parentlieses. _. 
J = value lies between the instrument detection limit and quanlitation limit and is therefore an estimated concentration. 
1'9ik9 .; micrograms per kilogram. 
mglkg. = milligrams per kilogram. . 
·NA · = Not applicable or .not analyzed this sample. . . f 

· pCilg = Pic;ocuries per gram (radio!luclides except tritium). 
pCiiL = Picocuries per l~er (tritium only). · 

·. TAL =·Target analyte 6st 
fbgs = Feet below ground surlace. 
MS/MSD =:.matrix spike/matrix spike ·duplicale. 

ALIS-94/WPJSNL;R33971bl/23 301650.23.05 
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Table 3-5 

Compolirids Detected in Soil Samples from Dry Well 
Building 839 t>hase II Contamination Assessment 

Sandia National laboratories/New Mexico 

VOCs and PCBs TAL Metals 

Sample Number· and 
. 

Results 
Location Identity Result (JJ.g/kg} Identity (mglkg}. 

SNUNM015516 VOCs NO Aluminum 4940 
At dry well, 7.5 fbgs. Arsenic 2.4 

PCBs NO Barium 130 
B.eryllluma 0.38 
Calcium 27700. 
Chromium 4.8 
Cobalt 4.2 

' Copper 3.2 
Iron 8660 
Lead 4.1 
Magnesium 3380 
Manganese 146 

.. Nicke.l 3.9 J 
1130 

. .. 
Potassium 
Sot;lium 2os J 
Vanadium 22.2. 
Zinc 28.4 

SNUNM015517 VOCs: Aluminum 4100 
At dry well, 11.5 fbgs. Toluene 2.5 J Arsenic 2.2 

Barium 92.7 
PCBs ND Be,.YIIIum 0.38 

Calcium .. 37600 
Chro.mium ·. 4.2 
·Cobalt. 3.7 

. Copper. 5.3 
Iron 9230. 

·. 
' · Lead . 4.5 ·) .. : 

. ': . . . 
Magnesium 3110 . . 

' Marigane~e. 215 
Nickel 4.3 
Potassium 1020 
Sodium 213 J ·. 
Vanadium· . 20.1. 
Zinc 32.6 .. 

. 

JlJ./8-94fWI'ISNL:R3397Thl/l4 30J 650.23.05• 

·.· .. 
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Table 3-5 (Continued) 

· Compqurids Detected in Soil Samples froin Dry Well 
Building 839 Phase il Contaminaiioh Assessment 

Sandia Natit>md Laboratories/New Mexico 

VOCs and PCBs TAL Metals 

Sample Number and Results. -
Loria lion . Identity Result (~g/kg) Identity (mglkg) 

SNUNM015518 VOCs: Aluminum 40ZO 
NE of dry well, 2.5 fbgs. Acetone 5.9 J Arsenic 5.2 

Methylene chloride 7.1 B (1.5) Barium 503 
Beryllium 0.50 

PCBs NO. Calcium 140000 
Cobalt .. 2;4 
Copper 3.6 J 

. Iron s010 
Lead 4~8 

Magnesium. . 4150 
Manganese· 87.9· 
Nickel 3.7 J 
Potassium 648 J 

.. · .. Silver 0.64J 
Sodium . -269 J 

. 

Vanadium . 16.8" 
Zinc 16.1 

.SNUNM015519 VOCs: Aluminum 4060 
NW of dry wen, 2.5 fbgs. Acetone 31 Arsenic 6.0 

Barium 891 
PCBs NO ·eerylllum 0.53 

CalCium 145000 
Chromium 0.63J 
Cobalt 3.1 . 

. Copper 2.7 J . _· . 
Iron 5·-iso 

. 

Lead :4.0. 
Magnesium· 

.. 
4920· . .. 

· Manganese : .•.. 6.4_,8 
NiCkel · . ·• 2.6J_. 

. . Potassium . . "480 ~ I 

SOdium 284 J 
-Vanadium - 15.7' 

Zinc 
·. 122 

. -. 

Reier to footnotes at end of table. 

ALI8·94(WP/SNL:R3391Thl/2S . 30J6SO.l3.0S. 
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Table 3-5 (Continued) 

Compounds Detected in Soil ~~Jllples from Dry Well. 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs and PCBs TAL Metals 

Sample Number and Results . 

Location Identity Result (J..lg/kg) Identity (mg/kg) 

SNUNM015520 VOCs: Aluminum . 7290 
SE .of dry well, 2.5 fbgs. Acetone 3.4 BJ. (6.4) Arsenic 7.7 

Methylene chloride 1.6 J Barium 625 
·Beryllium 0.42 

PCBs NO Calcium 112000 
Chromium 4.8 
Cobalt 5.4 

. Copper 4.0 
·Iron 8720 
Lead 4.8 
Magnesium 6800 

. . .. Manganese 128 
Nickel 6.1 J 
Potassium 1160 
Silver o,71 J 
Sodium 431 J 
Vanadium 35.3 . 
Zinc· . 18.7. 

SNUNM015521 VOCs: 
. 

Aluminum . 4380 
SW of .dry well, 2.5 fbgs. Acetone 5.7 J Antimony 8.4 J 

·Methylene chloride 4.4 BJ (4.9) Arsenic 4.9 
Barium 1100 .. 

PCBs NO Beryllium 0.45 . 
Cadmium 1.2 

, Calcium· .. 153000 . . . 

·ChromiUm 1.1 J 
Cpbalt · 3.8 
Copp~r · .. 3.2.J. 

.. Iron· .· .4890 
. : 

Lead 3.3 
.. Magnesium· 5660 

Manganese· 60".4 
. Nickel.· - 3.8 J 

. . ·Potassium . 654J .. 
.. Silver . 0.65J 

Sodium. 268J 
Vanadium . 19.6 

I Zinc 11.4 . 

Refer to footnotes at end of table. 

. ALI8·94/WPJSNL:R3397Ibl/26 301650.23.05 .. 
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Table 3-5 (Continued) 

Compounds Detected in Soil Samples from Dry Well 
Building 839 Phase II Contamination Assessment 

Sandia Nauo·nal Laboratories/New Mexico 

VOCs and PCBs TAL Metals 

Sample Number and Results 
Location Identity ResukU1glkg) Identity (mg/kg) 

SNUNM015522 · VOCs: Ah.Jminum 5680 
NE ot dry well, 7.5 fbgs. · Methylene chloride 3 .. 4 BJ (1.4) Arsenic 2.6 

Barium 143 
PCBs ND Beryllium 0.58 

Calcium 42900 

' 
Chromium 5.2 
Cobalt 3.8 .. 

. Copper . 4.4 
Iron 11000 
Lead .5.6 
Magnesium 4640 
Manganese 176 
Nickel · 5.2 . -

Potassium 1270 
Sodium 146 J . 

Vanadium 22.2 
Zinc 30.~ 

SNUNM015523 VOCs ·NO Aluminum . 6050· 
NW of dry well; 7.5 fbgs. Arsenic 3.4·. 

PCBs• ND Barium 184 
· Beryllium 0.60 
Calcium 51400 

. Chromium 8.3'. 
Cobalt 3.9 ... 
Copper ' 5.~ . · ... 

Iron . 114oo· 
. 

. Lead .. 5.9 
Magnesium 5340. 

. 

·Manganese .207. 
Nickel 7A 

. :. 

. 

Potassium 1510 
. Sodium 136 J .. 

Vanadium . 30.2 • .. 

Zinc 41.8 .. 

Refer to footn~es at end of table. 

AlJ8·94/WP/SNL:R3397Thl/27 . . 3016!i0:23.0S 
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Table 3-5 (Continued) 

Compounds Oetected in Soil Samples from Dry Well 
Building 839 Phase II Contamination Assessment 

Sandia. National Laboratories/New Mexico 

. 

VOCs and PCBs . ·TAL Metals 

Sample Nuffiber and Results 
LocatiOn Identity . Resuit (llg/kg) Identity (mglkg) 

SNUNM015524 vocs NO Aluminum 7520 
SE of dry well, 7.5 fbgs. Arsenic 2.4 

PCBs NO Barium 149 
Beryllium 0.70 
Cadmium. 1.6 
Calcium 30700 

. 

Chromium 8.2 
Cobalt 6.3 
Copper . 8.7 
Iron 14500 
Lead . 5.0 
Magnesium 6110 
Manganese· ·211 
Nickel 8.1 
Potassium 2710 
Silver 0.38 J· 
Sodium 337J 
Vanadium 29.5 

.. Zinc 35.5 

SNUNM015525 VOCs NO Aluminum 5820 
SW of dry well, 7.5 fbgs. Ars·enic 2.0 

PCBs NO Barium 113 ·. 
Beryllium .0.46 
Cadmium 0.72. 
Calcium 24200 
Chromium· 6.0 
Cobalt ·5.3 
Copper .. '. 8.2 
Iron 11200 
Lead 5.1· 
Magnesium · 5160 
Manganese 265 
Nickel .7.4 

·.Potassium 2070 
' Sodium 198 J 

. 

vanadium 2.1.9 
Zinc - .32.7 

. .• 

ALI8·94/WP/SNL:R3397Thi/28 301650.23.0~ 
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Table 3-5 (Continued) 

Compounds Detected in Soil Samp_l~s from Dry Well 
Building 839 Phase_ll Contamination Assessment 

Sandia National Laboratories/New Mexico 

aBold type indicates the value exceeds action levels or geochemical background values as listed in 
. Table 3-1 and discussed in Section 3.2.2. 
B = Compaund is also ·oetected in the blank. Value of the method blank shown in parentheses. 
fbgs = feet below ground surface. . 
J = Result is detected below the reporting flmit or is an estimated concentration. 
NO =·Not detected. · · 
TAL= Target analyte list.. 
VOC = Volatile organic. compound. 
PCB = Poly chlorinated biphenylS. 
J.LQ/kg = Micrograms per kilogram. 

- 301 65().23.05. 



Table 3-6 

Compounds Detected in Son·samples from· APX3 
Building !339 Phase· il Contamination· Assessment 

Sandia National Laboratories/New· Mexico 

I Sample Number and Location I TAL Metals I Result (mglkg) 

SNUNM015527 Aluminum· 3390 
At APX3, 9.fbgs. Arsenic 1.5 

I . Barium . 61.1 
Beryllluin8 0.34 
Cadmium 0.72 

·Calcium 19200 
Chromium 4.2 
Cobalt 2.6 
Copper 4.6 
Iron 7970 
Lead 3.9. 
Magnesium 2580 
Manganese 154 
Nickel 3.4J 
Potassi.um 1030 

. Sodium 297 J . 
Vanadium 15.5 
Zinc 20.7 

SNUNM015528 · Alu.minum 5130 
.At APX3, 14 fh9s. A~senic 2.5 

sarium . 76.4 
Ber}rlllum 0:42 
Calcium 24500 
Chromium. 6.1 
Cobalt . 4.2 
Copper 6.0 
Iron 10200. 
Lead. 6.9 

· Magnesium 3520 
Manganese ·197 . 
Nickel 6.3 ... .. 
Potassium 1380 
Sodium. 258 J 
Vanadium I. 18.4 

·) 

Zinc 27.5". .. 

Refer to footnotes at end of table. 
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Table 3-6 (Continued) 

Compounds Detected in Soil Samples from APX3 
. · Building 839 Phase II Contamination Assessment 
· Sandia National Laboratories/New Mexico 

Sample. Number and Location ·TAL Metals Result {mglkg) 

SNUNM015529 Aluminum 6520 
NW of APX3, 4 fbgs. Arsenic 5.6 

Barium 303 
Beryllium 0.56 
Calcium 70500 
Chromium 5.0 
Cobalt 4.5 
Copper 4.0 
Iron· . . 9410 
Lead 6.7 
Magnesium '6270 
Manganese 178 

; Nickel 6.6 
Potassium 1370 
Sodium 155 J 
Vanadium 40.6 

. Zinc 32.0 

SNUNM015530 Aluminum 6620 
NE of APX3, 4 fbgs. Arsenic 5.8 

Barium 249 
Beryllium 0.48 
Calcium. . 58000 
Chromium· ·s.6 
Cobalt 5.2 
Copper 4.6 

· Iron 1.1100 
Lead 5.2 

. . Magnesium 6980 
·Manganese 238 

Nickel 6.8 
.Potassium . 14~0 : _; .. 

Sodium 221 J .·· 
Vanadium. . 60.9. 
Zinc 28.7. 

. 

Refer to footnotes at end of table. 

AL18·94/WP/SNL:R33971bll31 301650.23.05 
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Table ~6 (Continued) 

. Compounds Detected in Soil Samples from APX3 
Building 839 Phase II Contamination Assessment · 

Sandia National Laboratories/New Mexico 

Sample. Number and Location . TAL Metals. Resun (mglkg) 

SNUNM015531 . Aluminum 8280 
. 

SW of APX3, 4 fbgs. Antimony 4.4 J 
Arsenic 7.0 
Barium 275 
Beryllium 0.55 
Cadmium 0.77 
Calcium 82900 
Chromium 6.8 
Cobalt 8.0 
Copper 6.9 
Iron 10300 
Lead 4.8 

. Magnesium 8150 
Manganese 184 

· Nickel a:1 
Potassium 1550 
Sodium 529 
Vanadium 56.1 
Zinc . . 26.9 

SNUNM015532 i Aluminum 6100 
SE of APX3, 4 fbgs. . Arsenic 7.4 

Barium 372 
Beryllium· 0~49 
Cadmium 0.51 

·Calcium 80900 
Chromium 4.4 
Cobalt 3.7 
Copper· .. 

3.7·. 
Iron 8230. 
Lead. 4.4 
Magnesium. 6640 .. 
Manganese 151· 
Nickel 6.2 
Potassium· . 1030 
Sodium. 424J 
Vanadium 39.0 -
Zinc . . 22.5 

. 

Refer to footnotes at end of table. 
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Table 3-6 (Continued) 

Compounds Detected in Soil Sam.ples from APX3 
Building 839 Pnase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

I Sample Number and Location I TAL Metals I Resu~ (mglkg) 

SNLINM015533 Aluminum 3400 
NW ol APX3, 9 fbgs. Arseriic 1.7 

Barium 69.8 
Beryllium 0.25 
Calcium 15100 
Chromium 3.8 
Cobalt 2.6 
Copper 4.1 
Iron 7260 
Lead. 6.5 
Magnesium 2470 
Manganese 167 
Nickel 3.2 J 

·.Potassium 1160 
Sodium 76.4 J 
Vanadium 11.5 
Zinc 30.6 

SNLINM015534 . Aluminum 2760 
NE of APX3, 9 fbgs. Arsenic 1.2 

Barium I . 60.7 
Beryllium 0.32 
Calcium ' 18400 .. . 

Chromium 2.5 
Cobalt 2.4 
Copper 4.3 
Iron 6350 

·Lead 3.3 
Magnesium 2270 
Manganese 161 . 

. Nickel 2.3 J 
Potassium .809 . 

. . 
Vanadium· 13.4. 
Zinc 16.7 

. .. 

. Refer 1o footno1es a1 end of 1able. 

ALJ8-94/WPJSNL:R33971bl/33 
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Table 3-6 (Continued) 

Compounds Detected in Soil. Samples from APX3 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

I Sample Number and Location I TAL Metals I ResuH (mg/kg} 

SNUNM015535 · Aluminum 8380 
SW of APX3, 8 fbgs. Arsenic 2.6 

8ar'ium 133 
Beryllium 0.6~ 
Calcium 36800 
Chromium 9.2 
Cobalt 6.8 
Copper 8.5 
Iron 13000 
Lead 5.3 
Magnesium 6230 
Manganese 248 
Nickel . 9.1 
Potassium 1910 

. 

Sodium 523 
Vanadium 30.5 
Zinc 31.3. 

· SNUNM015536 · Aluminum 5860 
SE of APX3, 9 fbgs. . Arsenic 2.8 

Barium 143 
Beryllium 0.65 
Calcium 31500 
Chromium 5.7 . 

Cobalt 4.5. 
Copper 5.4 
Iron 10100 
Lead 4.9 
M;:tgnesium · 4440 · ... 
Manganese 299 
Nickel 6.3 
Potassium 1290 

. Sodium 240J 
.. 

" 

Vanadium 19.6 .· 
Zinc 28.7 

. . . 

I 

aBold type indicates value is greatetthan the action level or the backgr~und value listed in Table 3·1, · 
· 1bgs = feet.below ground surface. · . · . . . . . · · 
· J = Result is detected below the reporting limit or is an estimated concentration. 

mglkg = milligrams per kilogram, · 
TAL= Target analytelist. 

ALIB·94/WP/SNL:R339i1bll34 30l6S0.23.0S . 
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Table 3-7 

Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phi'lse II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs and PCBs TAL Metals Radic>nuclides 

Sample Number and Result Result Result ± 2-sigml!- . 

Location Identity (~g) Identity (mg/kg} . ldentity8 (pCilg) . 

SNUNM015538 VOCs: · Aluminum 5620 U-238 1.48 :t 0.440 
North acid line Acetoneb 30 B (2.3) Arsenic 1.4 Th-234 1.49 :t 0.441 
at eastemAP 2-Bu\anone 4.0 J Barium 103 Ra-226 2.45 :t 0.65.9 
9 fbgs. Methylene chloride 1.6 J Beryllium 0.42 Pb-214 0.789 ±·0.0709 

T etrachloroethene 1.8 J Calcium 24400 Bi-214 · 0.747 ± .0.0822 
Chromium 6.5 Th-232 0.960 ± 0.149 

PCBs NO Cobalt 5.3 Ra-228 0.960 ± 0.149 
Copper 6.9 Ac-228 0.867 ± 0.134 
Iron 13200 Th-228 0.840 ± 0.0503 . 
Lead 3.8 Ra-224 1.03 :t 0.776 

I Magnesium 4280 Pb·212 0.843 ± 0.0505 
Manganese 231 · Bi-212 0.419 ± 0.202 
Nickel s.r Tl-208 0.250 ± 0.0361 
Potassium 1760 Th-231 0.409 ± 0.299 
Silver 0.36J K-40 20.9 ± 0.818 . 
Sodium . 183 J . ·. 
Vanadium 22.9 Tri~Lim NO (41 ± ·150 pCill) 
Zinc 28.0 

SNUNM015539 VOCs: 
. 

Aluminum 4670 U-238 1.27 :t 0 •. 449 
North acid line . ·Acetone 5.3 BJ (2.3) An~mony 2.5 J Th-234 j.27 ± 0.,450 
at eastern AP · Methylene chloriae. 1.4 J. Arsenic 1.9 Ra-226 1.65 ±.0.482 
14 fbgs. T etrachloroethene 2.6 J · Barium 71.6 Pb~214 0.732 ± 0.0665 

Beryllium 0.2.6 Bi-214 0.708 ± 0.0730 
PCBs NO Calcium 25300 B Th-232 0.848 ± 0.142. 

Chromium 5.2 Ra-228 0.848±.0.142 
Cobalt 4.0 Ac-228 0.765·± 0.128 
Copper 6.9 Th-228 0.700 ± 0.0452 
Iron 9430 Ra-224 Oc624 ± 0 .. 604 

' Lead 4;0 Pb-212 0.703 ± 0.0454 
Magnesium 3990 Bi-212 0.509 ± 0.194 
Manganese 215 Tl-208 0.194 ± 0.0358 
Nickel 6.0 K-40 ·21.3 ± o.8oo .. 

Potassium· . 1420 
Silver 0.43J Tritium . NO (200 ± 160 pCill} . 

. Vanadium 16.7 
Zinc 34.5.· .. .. 

Refer· to footnotes at. end of table. 

Al18·94/WP/SNL:R3397Thll35 301 6S0.23.0S. 
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Table 3-7 (Continued) 

Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs and PCBs . TALMetals Radio nuclides 

Sample Number and Result I· Result Result ± 2-sigma 
Location . .Identity (~tg/kQ) .Identity (mglkg) ldentity8 (pCilg) 

SNL!NM015540 vocs: Aluminum 4760 U-238 1.63 t 0.550 
North acid Une Acetone· 8.6 BJ (2..3) Antimony 5.4 J Th-234 1.63± 0.551 
at eastern AP. Methylene chloride 1.1 J Arsenic 1.8 Ra-226 2.32 t 0.612 
9 tbgs. Tetrachloroethene 20 Barium 56.0 Pb·214 0.942 ± 0.0881 
Duplicate of 15538. Beryllium 0.31 81·214 0.921 ± 0.0836 

PCBs NO Calcium 19200 Th-232 1.13±0.172 
Chromium 5.6 Ra-228 1.13 t 0.172 
Cobalt 4.7 Ac-228 1.02±0.155 
Copper 6.5 Th-228 0.890 ± 0.0559 
Iron 11100 fla-224 1.00 ± 0.673 
Lead 4.1 Pb-212 0.894 ± 0.0561 . 
Magnesium 3930 Bi-212 0.804 ± 0.280 
Manganese 270 ll·20a 0.293 ± 0.0401 
Nickel 5.3 K-40 . 21.0 ±.0.888 
Potassium 1540 
Sodium B5.5J. Tritium 200 ± 160 pCi/L 
Vanadium 19.2 
Zinc 25.4 

SNL!NM015542 VOCs: Aluminum 5500 U-238 1.26 t 0.528 
North acid Hr\e, Acetone 7.4 J Antimony 3.7 J Th·234 1.26±0.529 
at western AP •. Bromomelhane 1.2 J Arsenic 7.9 · Ra-226 2.18 t 0.592 
west of AP 4 fbgs. Methylene chloride 2.0 BJ (1.4). Barium 214 Pb-214 . 0.835 ± 0.0750 

Beryllium 0.54 . Bi-214 0.752 ± 0;0846 
. PCBs NO Calcium 66600. Th-232 0.885 ± 0.133 

Chromivm 3.6 Ra·228 0.885 ± 0.133 ... 
Cobalt 4.8 Ac-228 0.798 ± 0.120 
Copper 5.4 . Th-228 0.692 ± 0.0539 
Iron 9020 Ra-224 0.546 ± 0.643 . 

t.ead 4.9 Pb-212 0.695 ± 0.0542. 
Magnesium 6560 Bi-212 0;584 ± 0.221 
Manganese 205 Tl-208 . 0.246 ± 0.0455 
Nickel 8.0 K-40. 16.1 ± 0.791 

. Potassium· 1270 . 

Sodium . 178 J ·· rrm".n 290 ±. 1 sO pCIJL . 
. Vanadium 62.4. 

. Zinc 27.5 

Refer to footnotes at end of table. 

AL18·94/WPISNL:R33971bll36 301650.23.05 



Table 3-7 (Continued) 

Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/N~w Mexico 

VOCs and PCBs TAL Metals Radionuclides 

Sample Number and Result Result Result ± 2•sigma 
Location Identity . (l.tg/kg) Identity (mg!kg) · ldentity8 (pCi/g), 

SNUNM015543 VOCs: Aluminum 2370 U-238 1.26 :t 0.468 
North acid line, Methylene chloride .2.6 BJ (3.6) Arsenic 1.3 Th-234 1.27:1:0.469 
at western AI', Barium 39.9 Ra-226 2.23:1:0.556 
west of AP 9 lbgs. PCBs NO Beryllium 0.23 Pb-214 o.827."± o.ons 

Calcium 15000 Bi-214 . 0.741 :1:0.0730 
Chromium 2.0 Th-232 0.990 ± 0.164 
Cobalt 2.5 Ra-228 0.990 :1: 0.164 
Copper 3.6 Ac-228 0.893 :1: 0.148 -
Iron 6230 . Th-228 0.766 :1:0.0491 
lead 2.9 . Ra-224 1.2~ :1: 0.740. 
Magnesium 2150 Pb·212 0.769 :1: 0.0493 
Manganese 168 Bi-212 0.527 :1: 0.208 
Nickel 3.5J Tl-208 0.230 ± 0.0353 . 
Potassium 1060 K-40 23.7 :1: 0.850 
Sodium 119 J. 
Vanadium 10.7 Tritium 240 :!: 1 sci pC!Jl 
Zinc 18.7 

SNUNM015544 VOCs: Aluminum 4240 Ra-226 1.27 ± 0.470 
North acid line; Acetone 7.0 J Arsenic 5.6 Pb-214 0.569 :1: 0.0614 
at western AP, northwest . Methylene chloride 3.5 BJ (3.6) Barium 168 Bi-214 0.495 :1: 0.0612 
of AP, 4 fbgs. Beryllium 0.50 Th-232 0.547:1:0.114 

J PCBs NO Calcium 49600 Ra-228 0.547± 0.114 
Chromium 2.5 Ac-2·28 0.494:1:0.103 
Cobalt 3.5 Th-228 0.615 :1: .0.0408 

.copper 3.3 Ra-224 0.908 :1: 0.540 
Iron 6650. Pb-212 0~517 :1: 0.0410' 
lead 4.3 Bi-212 0.359 ± 0.174 
Magnesium I 4960 T~208 0.177 ± 0.0276 
Manganese 143 K-40 . 12.6 :1: 0.666 

I · Nickel 5.6 

I 
I 

Polassium 1100 ··Tritium 430 :t 160 pCI/L.· 
Sodium 263 J 

·Vanadium 44.3 
Zinc 20.1 

./ 

Refer to footnotes at end of table. 

Aln-94JWP/SNL:R3397Thl/37 30!650.23.05 
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Table 3-7 (Continued) 

. Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs and PCBs ·TAL Metals Radio nuclides 

Sample Number and Result Result 
. 

Result ± 2-sig~a 
Location Identity (ll9fkg) Identity (mg/kg) ldentitya (pCifg) 

SNUNM015545 VOCs: Aluminum 3370 U-238 1.58 :t 0.515 
North acid fine, AcetOne 4.8 J Arsenic 1.3 Th·234 1.58 :t 0.516 
at western AP, northwest Methylene chloride 2.8 BJ (3.6) Barium 59.8 Ra-226 2.52 :t 0.628 
of AP 91bgs. Calcium 20100 Pb-214 0.897 :t 0.0728 

PCBs NO Chromium 4.9 Bi-214 0.839 :t 0.0768 
Cobalt 3.7 Th-232 1.03:1:0.137 
Copper 7.1 Ra-228 1.03:1:0.137 
Iron 8880 Ac-228 0.927 :1:0.124 -
Lead 3.8 Th-228 0.850 :1: 0.~48 
Magnesium. 3310 . Ra-224 0.9QB :1: 0.693 
Manganese "196. Pb·212 o.8ss· ± o.osso 
Nickel 5.1 Bi-212 0.531·:1:0.181 
Potassium 1360 Tl-208 0.298 :1: 0.0362 
Sodium 175 J Th-231 0.329 :1: 0.281 . 

Vanadium 15.8 K-40 21.6 :1:0 .. 815 
Zinc. 26.3 

Tritium 440 :t 220 pCIJL 

SNUNM015546 VOCs: 
. 

· Aluminum 6980 Ra-226 . 2.04 :1: 0.540 
North acid fine, "Acetone. 39 Antimony 2.5 J Pb-214 0.959 :1: 0.0797 
at eastern AP, northeast Methylene chloride 2c5 J Arsenic 3.2 Bi·214 0.867 t 0.0728 
of AP 91bgs. Barium 129 Th-232 0.781 :t 0;145 

PCBs NO BerylliU!JI 0.40 Ra-228 0.781 :1:0.145 
Calcium • 38900 . Ac-228 .· 0.705:1:0.131 
Chromium 7.5 Th-228 0.744:!; 0.0487 
cobalt 5.1 · Ra-224 · 0.915 :1:0.628 . 
Copper 7.4 Pb-212 0.747 :1: 0.0489 
Iron 12500 Bi-212 . 0.579 :t 0.212 
Lead. 5.5 . Tl-208 0.252 :1: 0.0340 

·Magnesium 
. 

5340 . Th-231 0.935 ± 0.269 . 
Manganese. 230 I . K-40 15.9 :1:0.713 
Nickel . 6.6 .. 

·Potassium 1980 Tritium NO (210 ± 160 pCill) · 
.. 

Sodium 199 J . Vanl¥lfum 29.5. 
Zinc . 27.2 

. Refer to footnotes at end of table. · 

AL/8-l>4/WPISNL:R3391Thl/38 301650.23.05 
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Table 3-7 (Continued) 

Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phase II ContaminatiQn Assessment 

Sandia National laboratories/New Mexico 

VOCs and PCBs TAL Metals Radio nuclides 

. Sample Number and Result Result Result :!: 2-sigma 
Location Identity (IJ.g/kQ) Identity (mg/kg) Identity& (pCi/g} 

SNIJNM015547 Yocs: Aluminum 10200 lJ-238 1.46 :1: 0~648 
North acid line, Acetone 110 Arsenic 5.7 Th~234 1.46±0.649 
at eastern AP, Toluene 2.3 J Barium .196 Re-226 2.49:1:0.753 
northeast of AP, Beryllium 0.61 Pb-214 0.984 ± 0,0708 
41bgs. · PCBs NO Calcium 54700 Bi·214 0.847 ± 0.0668 

Chromium 9.5 Th:232 0.775 :1: 0.149 
Cobah 6.6 Ra-228 0.775.:1: 0.149 
Copper 8.8 Ac-228· . Q.700 ±·0.135 • 
Iron 14200 Th·228 0.774 ± 0.0488 
Lead 5.8 fle-224 2.78:1:0.570 
Magnesium 8490 Pb-212 0.778 :1: 0.0491 

: Manganese 286 Bi•212 . 0.501 ± 0.197 
. Nickel 8.3 Tl·208 · 0.266 ± 0.0352. . 

Potassium 3210. K-40 14.4 ±0.716 
. Sodium 172J 

Vanadium 58.9 Tritium 260 :1: 1s0 pCiJl 
Zinc .35.1 

SNLJNM015549 VOCs NA Aluminum 4010 NA NA 
North acid line, Ar5enic 3.9 
at western AP, soD lrom PCBs NO Barium 285 
.line blockage and directly Beryllium 0.30 
below line. · Calcium 86000 

Chromium 1.8 
Cobalt. 3.3 
Copper 9.8 

. 

iron 7030 
Lead- 5.6 
Magnesium 3590 
Manganese 136 

. . Nickel 5.5 . 
-. . Potassium 1300 

Sodium · 193 J . 

Vanadium · 16.0 
Zinc 21.6 

. . .. 

Refer to 1ootn01es. at end of table. 

ALIB·94/WP/SNL:R3~97lblJ39 301650.23.0~ 
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Table ~7 (Continued) 

Compounds Detected in Soil Samples from North Acid line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs and PCBs TAL Metals Radio nuclides 

Sample Number and Result Result Result ± 2-sigma 
Location ·Identity (l..tglkg) Identity (mglkg) identitf (pCi/g) 

· SNUNM015S91 VOCs: Aluminum 643 U-238 1.74 :t 0.451 
North acid line, Acetone 6.6 J Arsenic 5.3 Th-234 1.74 ± 0.452 
at eastern AP, east of AP, Barium 63.5 Ra.226 0.863 :t 0.0582 
4 fbgs. · PCBs NO Beryllium 0.37 Pb-214 0.981 :t 0.0622 

Calcium 23200 B Bi-214 0.902 :t 0.0609 
Chromium 3.9 Th-232 0.868:1:0.118 
Cobalt 4.2 Ra-228 0.868:1:0.118 
Copper 6.2 Ac-228 0.784 :1: 0.1o6 • 
Iron 8790 Th-228 0.691 ± ~.0381 
Lead 5.4 Ra-224 2.85 :1: 0.527 . 
Magnesium 3710 Pb-212 0.694 ± 0.0383 
Manganese 227 Bi-212 0.536 :1: 0.144 

) Nickel 4.4 Tl-208 0.275 ± 0.0326 
Potassium 1570 Th-231 0.332 :1: 0.231 
silver 0,41 J K-40 16.1 :1:0.653 
ThaUium 0.64 J 
Vanadium 13.4 Tritium .. 400 :!: 160 pCill 
Zinc 32.0 

SNUNM01.5592 VOCs ND. Aluminum 7230 Ra-226 0.660 ± 0.0538 
North acid. tine, An~mony 3.1 J Pb-214 0.748 ± 0.0492 
at ea~tem AP, PCBs ND Arsenic 3.0 Bi-214 0.690 ± 0.0562 
east of AP Barium 163 Th-232 0.988 ± 0.113 
9 fbgs. Beryllium 0.56 · RB'228 0.988 :t 0.113. 

Calcium 46600 B .. Ac-228 0.892 ± 0.102 
Chromium 11.2 .Th-228 0.671 ± 0.0349 
CobM 5.6 Ra-224 0.846 ± 0.507 
.Copper 7.7 Pb-212 0.674 ± 0.0351 

. Iron 17800 Bi-2.12 0.393 ± 0.133 
Lead 6.0 .TI-208 0.221 ± 0.0253 
Magnesium 5390 .Th-231 0.380 ± 0.279 

. Manganese · 236 K-40· . 18.6 ± 0.628 ' .. 

Nickel 7.5 
Potassium 1730 Tritium 

. 
470 :!: 160 pCill · 

' .Silver 0.32J 
.. Sodium 95.9J· . .. 

Vanadium 39.3 
Zinc 33.7 

.. . 

. Heier to footnotes at end of table." 

Alft·94JWP)SNL:R33'17Jbl/40. 301650.23.05 
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.·Table 3-7 (Continued) 

Compounds Detected in Soil Samples from North Acid Line 
· Building 839 Phase II Contamination Assessment , 

Sandia National Laboratories/New Mexico 

VOCs and PCBs · TAL Metals. Radio nuclides· 

. Sample Number and .ResuH Result 
. 

ResuH.± 2-sigma 
Location Identity {llglkg) ·Identity (mg/kg) ldentjtya (pCilg) 

SNUNM015593 VOCs: Aluminum 6270 U-238 1.35 ± 0.435 
North acid tine, Acetone 3.6J Anlimony . 5.8 J Th-234 1.35 ± 0.436 . 
at eastem AP, west of AP Methylene chloride 3.6J Arsenic 4.2 Ra-226 0.766 ± 0.0628 
41bgs. Toluene. 2.8J Barium 175· Pb-214 0.862 ± 0.0645 

Beryllium 0.25 Bi·214 . 0.800 ± 0.0657 
Pi::Bs ND Calcium 45900 B Ac-228. 0.695 ± 0.110 

Chromium 6.4 . Th·228 0.640 ± 0.0393 
Cobalt 6.1 Ra-224 . 1.01 :1: 0.497 
Copper 4.7 Pb-212 0.643 ± 0.0094 
Iron 7530 Bi-212 0.596 ± 0.200. 
Lead 4.6 Tl-208 0.230 ± 0.0016 
·Magnesium 5340 Th-231 0.652 ± 0.298 

I. Manganese. 146 K·4D · 15.4 ±0.682 
Nickel 5.9 
Potassium 1650 Tritiuni 310 :1: 150 pCI/l . 
Sodium BB.5J 
Thallium 0.45J 
Vanadium 42.2 

.. Zinc . 24.2 . 

SNUNM015594 VOCs ND Aluminum .9090 U-238 2·06 .± 0.527 
North acid. 6ne, Antimony 2.8J Th-234 2.06 ± 0.528 
at eastem AP. west of PCBs· ND Arsenic 1.1 Ra-226 0.652 ± 0.0493 
AP, 9 lbgs. Barium 205 Pb-214 0.741 ± 0.0523 

Beryllium · 0.68 Bi-214 0.682 ± 0.0516 
Calcium 62100' Th-232 . 0.853 ± 0.103 
Chromium . 8.0 Ra·228 0.853 ± 0.103 . 

. Cobalt 6.4 .Ac-228 o:no ± o.0930· 
Copper 8.0 Th·228c {) .653 ± 0.0054. 
Iron 11200 . Ra·224 2.41 :1:0.442 
Lead 4.1 Pb-212. 0.656 ± 0.0055 
·Magnesium 8200 Bi-212 .o.553 ± o. 183 

.·. Manganese·. 244 . Tl-208 0.240 ± 0,0271 ... 
NiCkel B.D. ·. Th-231 0.455 ± 0.204 . 
Potassium· I .·. 1940 K-40 · 19.6 ± 0.659 

. Silver . 0.32J 
.. 

.. .. 

Sodium 205J Tritium.· . 270 ± 150 pCIJL 
Vanadium 52.8 
Zinc 37.6 .. 

. 

Refer to footnotes at end of table • 

. AL111-94/WP/SNL:R33911l>l/41 301650.23.05 
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Table ~7. (Continued) 

Compounds Detected in Soil Samples from North Acid Line 
Building 839 Phase· II Contamination Assessment 

Sandia National Laboratories/New Mexico , 

'. VOCs and PCBs TAL Metals Radio nuclides 

Sample Number and Result Result Result± 2-~igma, 
Location Identity. {J.lglkg) I Identity (rrig/kg) ldentnt" (pCi/g) 

SNUNM015595 . VOCs: Aluminum 8600 U-238 1.86:1:0.463 
North acid line, Aceton, 19 Arsenic 3.8 Th-234 1.87:1:0.464 
at eastern AP, northwest Methylene chloride 2.6 J Barium 148 Ra-226 0.682 :1: 0.0594 
of AP, 4 fbgs. Toluene 2.5 J B~ryllium · 0.47 . Pb-214 0.837 :1: 0.0606 
MS!MSO. Calcium 47000 B Bi-214 0.713 :1: 0.0621 

PCBs NO Chrlimium 8.5 Th-232 0.838:1: 0.127 
. Cobalt 5.2 Ra-228 0.838 :1: 0.127 . 

Copper 6.9 Ac-228 0.756 :1: 0.115 
Iron 10800 Th-228 0.697 :1: 0.0391 
Lead 5.5 Ra-224 0.869 :1: 0.536 

. Magnesium 6190 I . Pb·212 0.700:1: 0.0392 
.Manganese 223 Bi-212 0.558 :1: 0.168 

·Nickel· 7.8 Tl-208 0.272 :1: 0.0325 
Potassium 2540 Th-231 . 0.688 :1: 0.370 
ThaDium 0.52J K-40 16.3:1:0.682 
Vanadi!lm 45.6 
Zinc 32.2 Tritium 270 :1: 1 so pCi/L. 

SNUNM015596 VOCs NO Aluminum 3600 U-238. 1.17 :1: 0.309 
North acid Une, Antimony_. 2.5 J Th-234 1.17:1:0.310 
at eastern AP, northeast PCBs NO ·Arsenic 0.91 J Ra-226 0.501 :i: 0.0443 
of AP, 9 fbgs. BariurT\ 57.4 Pb-214 0.617 :1: 0.0488 

Beryllium 0.21 Bi-214 0.524 :1: 0.0463 
Calcium 25000 B Th-232 0.696:1:0.111 . 
Chromium 3.6 Ra-228. 0.696 :1: 0.-111 
Cobalt 3.5 Ac-228. · 0.628:1:0.100 
Copper 6.0 Th·228 0.547 :1: 0.0306 

.. Iron ·7270 Ra-224 2.11 .± 0.422 

' 
Lead 3.6 Pb·212 0.550 :1: 0~0307 
Magnesium 3210 Bi-212 0.478 :1: 0.148 
Manganese· 204 TI-208 0.195:1:0.0259 

·Mercury. 0.066 J. K-40 . 20._1 :1: 0.613 
Nickel 4.0 

.. 

Potassium 1350 ·.Tritium 280 :t 1_50 pc:IIL 
Sodium 78;0J 

·Vanadium 11.3 
Zinc . 30.6: ... 

0 Radiom.iclides: Ac a actinium; Bi = bismuth; K ~ potassium; Pb • lead; Ra = radium; Th ;. thorium; Tl .o thallium; U ;. uranium. 
hsold type indicates values exceeding the action levels or the· background geochemical values liSted in Table 3-1. and discussed In 
Section 3ll . · · . . . 

B ·~ Compound else detected in blank .;,rnple. 
J ~ Compound detected below reporting iimlt, or an estimated concentration. Value of the" method blank shown in parentheses. 
NA • Not analyzed or not appUcable. mgAig - rnolligrams p8r kilo9ram .· · · · · 
NO· • Not detected. 119A<g • micrograms per kilogram 
PCBs = P.olychlorinated biphenyls.. pCilg = picocuries per gram 
VOCs ~ Volatile organic coropounds. pCill = picocuries per liter 
AI!..., Access point. 
lbgs ;. Feet below ground surface. 
TAL= Target analyte.list. 
MSIMSD = Matrix spike/matrix spike duplii:ate. 

30J6S0.2! .. 0S 
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Table 3-8 
. - . .. 

Compounds Detected in Wipe and Sediment Samples from North Acid Line 
. .. Building 839 Phase II Contamination .Assessment 
···· Sandia National Laboratories/New Mexico 

. 

VOCs and PCBs8 TAL Metals Radionuclides · 

Sample Number and lde.ntity Result Identity Result · Identity· 
Location (llglkQ) . (rng/kg) . 

SNLA015541 VOCs NA NA NA 
Sediment sample from 
interior of north acid Aroclor ·1248 37000' 
line at eastern AP. . 

SNLA015550 . VOCs NA NA NA 
Wipe sample from 
interior of north acid PCBs NO 
line at western AP. . 

&sold type indicates value is greater than the action level of Table 3-1. · · · 
11g/kg = Micrograms per kilogram. 
mg/kg ,;, Milligrams per kilogram. 
NA = Not analyzed or not applicable . 
.ND =· Not detected. 
pCi/g = Pieocuries per gram. 
PCBs = Polychlorinated biphenyls. 
VOCs = Volatile organic compounds. 
AP = Access point. 
TAL = Target analyte list. 

ALIS·94/WP/SNL:R3397Thll43 . . 

NA 

NA 

Result ± 2-sigma 
(pCVg) 

NA 

NA 

301650.23.05 

. ·.' 
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Table 3-9 

Compounds Detected in Soil Samples from East Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico· 

VOCs, SVOCs, and PCBs · TAL Metals Radio nuclides 

Sample Nu.mber Result Re.sult ± 2-sigma 
and Lo&ation Identity ResUlt Identity (mg!kg) ldentityll (pCVg) 

__:_· 

SNLA015551 TCLP VOCs: (mgll) Aluminum 7790 U-238 1.58 :1: 0.548 . 
East acid line, north 2-Butanonl!tb 0.052 Antimony 3.6J Th-234 1.59:1:0.549 
end, 51bgs. Benzene 0.0082 J Arsenic 4.2 Ra-226 2.69·:1: 0.611 .. 

Barium 191 Pb-214 1.11 ± 0.0915 
SVQCs: (fig/kg) · Beryllium 0.65 Bl-214 0.996 :1: 0.0850. 
Pentachlorophenol 49 J Cadmium 0.56 Th-232 0.957 ± o. 149 
bis(2•Ethylhexyl) Calcium 84300 Ra-228 0.957:1:0.149 
phthalate • 1100 Chromium 6.3 Ac-228 0.864 :1:0.135 

Cobalt 5.0 Th-228 0.824 :1:0.0513 
Pees. NO Copper 7.7 · Ra-224 1.06:1:0.800 

Iron 10700 . · Pb-21.2 0.828 ± 0.0516 
laad 5.3 Bi-212 ·0.727 ± 0.255 
Magnesium 6710 . Tl-208 .. · 0.272 ± 0.0459 
Manganesa 204 K'40 13.0±0.806 
Nickel 7.6 
PotSssium 1710 Tritium NO 

· Sodium 173 J (220 :1: 150 pCi/l) 
Vanadium 44.6 
Zinc 27.1 

SNLA015552 TCLP VOCs:. (mg/lf·. Aluminum 9500 U-238 1.62:1:0.562 
East acid line, north 2-Butanone . 0.37 Antimony 2.8 J Th-234 1.62:1:0.563 
end, S·lbgs. Arsenic . 4.4 Ra-226 2.01:1:0.649 
Duplicate of 15551 SVOCs: <f191k!il . ·Barium ·. 234 Pb-214 0.9'18 :1: 0.0897 

bis(2-Ethylhexyl) Beryllium 0.64 Bi-214 . 0.851) :1: 0.0835 . 
phthalate 310 J Calcium 52800 Th-232· 0.862 ± o;t61 

Chromium 9.3 Ra-228 0.862 :1: 0.161 
PCBs NO Cobalt ·5.8. Ac-228 0;778 ± 0.145 

Copper 8.4" Th-228 o:ns ± o.0560 
Iron 13200 Ra-224 0.902 :1: 0.678 

I · -lead. 6.1 Pb-212. 0.780 :1: 0.0563 
Magnesium 5990 . ·Bi:212 0.647 :1: 0.327 

. Manganese · 257 Tl-208 0.2"7? ± 0.0355 
Nickel 7.9 K-40 15.3± 0.821 

. Potassium 1950 
Sodium i84 J TritiUm . ... No·.· 
Vanadium 44.1 (220 ± 150 pCi/l) . 
Zinc: 31,7 -· . ·. 

. . 

• 

AiJs-94/WPJSNL:R33971bJi44 . 3016S0.23.Ds . 
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Table 3-9 (Continued) 

Compounds Detected in Soil Samples from East Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico · 

VOCs, SVOCs, and PCBs TAL Metals .. Radionuclides 

Sample Number Result Result ± 2-sigma 
and Location Identity Result Identity (mgfkg) ldentit¥' (pCi/g) 

SNLA015553 TCLP VOCs: (mg/L) Aluminum 6200 U-238 1.38 :1; 0.468 . 
East acid line, north NO NO An~mony 4.7 J Th234 1.38± 0.469 
end, 10 lbgs. Arsenic 2.5 Ra-226 2.07± 0.717 

SVOCs: (~glkg) Barium 122 Pb-214 0.720 ± 0.0718 
bis(2-E1hythexyl) Beryllium 0.36 Bl-214 0.633 ± 0.0722 
phthalate . 170 J Calcium 45900 Th232 0.825 ± 0.131 

Chromium 7.3 Ra-228 0.825 ± 0.131 
PCBs ND Cobalt 5.4 Ac-228 0.745 ± 0.118 

Copper 8.0 Th-228 0.708 ± 0.0493 
Iron 12000 Ra-224 0.895 ± 0.621 
Lead 5.6 Pb-212 0.711 ± 0.0495 
Magnesium :4290 Bi-212 0.622 ± 0.247 
Manganese 262' Tl-208 . 0.238 ± 0.0360 
Nickel 6.6 Th-231 0.378 ± 0.234 
Potassium 1730 · K-40 23.2±0.864 
snver 0.42 
Sodium 139 Tritium 420 ± 160 pCIIL 
Vanadium 24.6 
Zinc 28.8 

.. 
SNLA015555 VOCs: (~glkg} Aluminum 6570 U-238 0.949 ± 0.347 
East acid line, soulh Acetone 34 B (7.6) Antimony 4.3 J Th-234 0.951 ± 0.348 

·end, .5 fbgs. ·Carbon Tetrachloride 14 Arsenic 4.3. 'Ra-226 1.43 ± 0.633 
1,1-Dichloroethane 2.4·J Barium 278 Pb-214 0.703± 0.0718 
1,2-Dichloroethane 2;4 J Beryllium 0.29 . Bi-214 0.579 ± 0.0831 
1,2-Dithloropropane 3.4 J Calcium 84800 Pli-210 0.592 ± 0.622 
Me!hylene chloride 1.2 BJ (1.6) Chromium 8.4 . lh-232 . ·o.717 ± o.1S6 · 
1,1,2,2- Cobalt 3.6 . Ra-228 0.717 ± 0.156. 
Tetrachloroethane 33 B (3,0) Copper 6.3 Ac-228 0.647 :1: 0.141 
Tetrschloroethene 130 B (1.7) ·Iron 8570 Th-228 . 0.649 :1: 0.0537 
1,1 ,2·Trichloroethane · 16 Lead 6.2 Ra-224 0.639 .± 0.595 . .. 
'lrichloroethene 4.4 J Magnesium 5390 Pb-212 ·o.652 ± o.0539 .. 

Manganese 159 Bl-212. 0.534 ± 0.200. 
SVOCs NO Nickel 6.5 :TI-208 · . ' 0.221 ± 0.0458 

Potassium 1310 K-~ . 13.3 ± 0.754 . 
PCBs: (ltglkg) Silver 0.40J 
Aroclor 1254·· 35· Sodium 375 J . Tritium .· 330 :1; 160 pCI/L. 

Vanadium 23.9 
Zinc 21.8 .. 

Refer to footnotes at end of table. 

. 

AL/8;94.f\\IP/SNL:R339TibiJ45 301650.23.05 . 
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Table 3-9 (Continued) 

Compounds Detected in Soil Samples from East Acid Line 
Building 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs, SVOCs, and PCBs TAL.Metats · Radionuctides 

Sample Number Result Result ± 2-sigma 
and Location Identity Result Identity . (ing/kg) ldentityS . (pCilg) 

SNLA015556 VOCs; (}1glkg) Aluminum 3190 U-238 · 1.63 ± 0.444 
East acid ·line, soulh Acetone 12 B (7.6) An~mony 2.5 J Th-234 1.63 ±0.444 
end, 10 fbgs. Melhylene chloride 1.0 BJ (1.6) Arsenic 1.1 Ra-226 1.84 :t 0.535 

Barium 44.4 . Pb-214 o;7g1 ± 0.0849 
. SVOCs: (}1glkg) Beryllium 0.21 Bi-214 0.737 ± 0.0775 
. bis(2·Eihylhexyl) Calcium 14600' ·Pb-21'0 0.372 ± 0.424 

' 
. phthalate 39 J Chromium 4.6 1)1-232 0. 795 ± 0.158 

Cobalt 4.1 Ra-228 0.795.± 0.158 
PCBs NO Copper 4.8 Ac.-228 0.718 ± 0.142 

Iron 8910 Th-228 0.766 ± 0.0559 .. 
·lead .3,3 Ra-224 1.08 :t 0.746 
Magnesium 2300 Pb-212 0.770 ± 0.0562 

· Manganese 173. Bi-212 0.535 ± 0.189 
Nickel 4:1 TI-208 0.371 ·:t 0.0409 . 
Potassium 908 Th-231 0.366:!: 0'.169 

. Sodium 126 J . K-40 21.4 ± 0.919 . 
Vanadium 15.1 
Zinc . 16.6 Tritium 330 pCIIL :t 190 

. "Radionuclides: Ac = actinium; Bi = bismuth; Cs = cesium; K = potassium; Pb = lead; Fia = radium; Th ;, ll)orium; n .; lhaDi~; 
U = uranium. · · · · . · · 
bBold tYpe indicates value is .greater. than· action level or geocliemical background value listed in Table 3-1 and discussed in 
Section 3.2.2. .. · . · · · 
B = Compound also deie('led in blank sampie. Value of the melho" blank shown in parentheses. 
J = (:ompound detected below reporting limi~ or is an estimated concentration. · · . 
NO = Not detected. . 
PCB =.Polychlorinated biphenyls. 
VOC = Volatile organic compounds. . 
SVOC = Semi-volatile or11anic compound. 
TAl = Target analyte list: 
fb9s. = feet below ground .surface. 
TCLP =Toxicity characteristic leaching procedure. 
mglkg = Milngrams per kilogram.' 
119/kg .. micrograms per kilogram. 
pCVg = picocuries per gram~ · 
pCVL = .Picocuries per Hter. 

. 

Al.JS-94fWP/SNL:R3397JbiJ46 3016S0.23.0S 
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Table a-;10 
Compounds Detected in Waste Chiuacterizathm Soil Samples 

Buildings 838 and 839 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

Sample Number and TC Metals Radionuclides . TCVOCs and 
Location 

Result± 2-
Identity · Result (mg/L) ld~ritity sigma (pCi/g) 

SNLA015488 Barium 0.45 B (0.12) NA NA 
Composite loading dock 
west of Building 839 

SNLA015492 Barium 0.61 B (0.12) NA NA 
Composite of 1_5490 + Chromium .. 0.11 
15491, Lead 0.25 
Loading dock west of Selenium 0.23J 
Building 839 

SNLA015515. Barium 0.54 B (0.12) NA NA 
AP2, Building 839 

SNLA015526 Barium 0.62 B (0.12) NA NA 
Dry Well, Building 839 

SNLA015537 Barium 0.54 B (0.12) NA NA 
APX3, Building 839 . Silver 0.0066 J 

SNLA015548 Barium 0.57. NA NA 
· North acid line, west of Silver 0.0061 J 

C01. 

SNLA015554 Barium 0.63 NA NA 
East acid line, north end Selenium 0.017 

Silver . 0.013 J 

SNLA015557 Barium · 0.55 B (0.12) NA NA 
East acid. line, sooth Mercury 0.00012 J 
end 

SNLA015558 Barium . 0.45 B (0.12) NA NA 
East acid tine, south Mercury 0.00012 J 
end.· Duplicate sample, Selenium 0.22 J . . · . 

SNLA015597 · Barium 0.56 B (0.12) NA · NA 
North acid line, east of · 
C01 _c 

SNLA015566. Barium 1.4 NA NA .. · 

Battery spill area Lead 0.11 .·. 
south of Building 838 Silver 0.010 

· B =Compound also detected in. blank sample. Value of in~thod.blank shown in parenlhe.ses,-
J = Compound detected below reporting limit,.or is an estimated concentration. · 
NA = Not analyzed or nOt applicable. · 
ND =.Not detected. 
TC = Toxicity Characteristic. 
VOC = Volatile organic compound. 
SVOC .= Semi-volatile organic compound. 
mgll = mffiigrams per liter. 
f.LQIL = micrograms pet liler. 
pCilg = picocuries per gram. 
pCill·= picocuries per liter. 

ALI8·94/WPISNL;R339Tibll41 

SVOCs 

Result 
Identity {llg/L) 

vocs NO 
.. 

.. 

NA NA 

i 

NA NA. 

. 

NA NA 

NA NA 

NA NA 
. 

NA NA. 

NA 
.. 

NA 

NA NA 

.. 

NA · · NA 

.. 

NA NA 

301 6S0.23.0S · 
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Table 3-11 
. . . . ' 

Compounds Detected 1n Field Quality Control Samples 
Buildings 838 and 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico · 

. 

VOCs, SVOCs, PCBs TAL Metals Radionuclides 

.Sample Number Result Result Result 
and LocatiOn Identity {119fL) . Identity (mg/L) Identity~' (pCi/L) 

SNLA015489 VOCs: 
Aqueous Bromo methane 2.1 J NA NA Tritium NO (180 ± 150) 
Equip Blank Methylene 
Loading Dock chloride 2.5 BJ (1.3) · 

SNLA015569 · VOCs: 
J,l.queous · Bromo methane 1.7J NA NA K-40 0.389 ± 0.218 
Field Blank Methylene Tritium 270 ± 150 
Loading Dock chloride 2.7 BJ (1.3) . 

SNLA015570 · 
Aqueous NA NA NA NA Pb-214 0.113 ± 0.0410 
Field Blank Rac224. 0.346 ± 0.314 
Loading Dock Tritium NO (99 ± 150) 

SNLA015571 VOCs: 
Aqueous Bromo methane 2.4 J. Antimony 0.033 J Ra-226. 0.406 ± 0.319 
Field Blank, east Methylene Copper · 0.0038 J Tritium 160 ± 150 
acid line, north end chloride .1.5 J Potassium 0.10 J 

Silver 0.0047 J 
SVOCs: Vanadium 0.0034 J 
bis(2-Ethylhexyl) ·?inc 0.20 
phthalate 1.6J 

·, 

PCBs NO 

'SNLA015572 
. 

Aqueous VOCs NO Iron 0.032 J Ra-226 0.0567 ± 0.0336 
Field Blank Silver 0.0039 J Pb-214 0.0362 ± 0.0246 
north acid line, PCBs NO Bi-214 0.0593 ± 0.0351 
east of C01 Tritium 250 ± 130 . 

SNLA015S73 . 
., 

:. 
Aqueous NA NA Mercury NO NA NA 
Field Blank 
S 61 Building 838 

.. 

SNLA015574 · 
Wipe NA NA NA NA .. 

. . 
cField 'Blank, riorth · 
acid line,. west of 
C01 PCBs ·NO . 

. . 

/'JJI·94fWP/SNL:R339Tibl/48 301650.23.0S 
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Table 3-11 (Continued) 

Compounds Detected in Field Quality Control Samples 
Buildings 838 and 839 Phase II Contamination Assessment 

Sandia National Laboratories/New Mexico 

VOCs, SVOCs, PCBs TAL Metals Radio nuclides 

Sample Number I Result . Result Result 
and Location . Identity . (~Lg/L) Identity (mg/L) lderitityll (PC ill) 

SNLA015575 VOCs: · Barium 0.0049 J Tritium 340.± 130 
Aqueous Acetone 3.0 j Calcium 0.40 
Equip Blank, north Methylene 2.1 BJ (1.4) Chromium 0.0052 J 
acid line, east of chloride Iron 0.043 J 
C01 Magnesium 0.12 J 

PCBs NO Manganese 0.0035 J 
Mercury NO 
Potassium 0.17 J 
Silver 0.0055 J .. . :- ~ 

. . .. 

SNLA015576 VOCs: . 
Aqueous Acetone 5.5 J Antimony .0.029 J Tritium 180 ± 15() 
Equip Blank, east Methylene DJ Barium 0.0045 J 
acid line north end chloride Calcium 1.8 

Magnesium 0.15 J 
SVOCs NO Potassium 0.072 J ... 

Zinc 0.063 
. PCBs NO 

SNLA015577 -
Aqueous. NA NA Mercury NO NA NA 
Equip Blank S of 
Building 838 

SNLA015578 VOCs: NA NA NA NA 
Aqueous . Methylene 
Trip Blank, north chloride 3.9J 
acid line east· of .. 

C01 PCB.s NO. 

SNLA015579 VOCs . NO NA. 
. 

NA NA NA 
Soil Trip Blank, 

NO·. north acid line east PCBs . 
of C01 

SNLA015580 VOCs: . (I!Q/kg) . NA NA NA 
-

NA 
Soil Trip Blank, dry Methylene .. 

. • 
. 

.well . chlOride 2.3 BJ (0.14) 

SNLA015581 VOCs: . (11-g/kg) NA NA NA NA 
Soil Trip Blank, dry Tetractiloroethene 1.7 J . 
.well . . . 
SNLA015582 VOCs: (11-g/L) NA NA. ·. NA NA 
Aqueous ·Acetone 5.6 J 
Trip Blank, north Methylene 
acid line east of chloride 3.6 BJ (1.4) 
C01 

. PCBs NO 

,Q/8-94/WP ISNL:R339Tlb)}49 30) 650.23.05 
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tabte 3-11 (Cohtthu~ii) 
Compounds Detected in Field Quality Control Samples 

·" Buildings 838 and 839 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

VOCs, SVOCs, PCBs TAL Metals Radionuclides 

Sample Number Result Result 
and Location Identity (J.lg/L) . Identity . (mg/L) Identity~' 

SNLA015583 TC VOCs: (mg/L) NA NA NA 
Soil Trip Blank, . 2-Butanone 0.018 J 
east acid line, 
north end 

SNLA015584 VOCs: (J.lg/L) NA NA NA 
Aqueous Acetone 3.0 J 
Tlip Blank, east Methylene 3.6J 
acid line; north end chloride 

SNLA015585 VOCs: (J.ig/kg) NA NA NA. 
Soil Tr~p Blank, Methylene 1.4 J 
AP2, Building 839 chloride I 

Tetrachloroethene 1.6 J 

SNLA015586 VOCs: ().lglkf}. ( NA NA NA 
. Sorl Tnp Blaijk, · · Acetone 7.1 BJ .6~ 

east acid line south Methylene 1.2 BJ (1.6 
erid · chlorrde 

Tetrachloroethene 1.1BJ(1.7) 
SNLA015587 VOCs: ().l~g) NA NA NA 

• 
Sorl lnp Blank, Methylene 

2.2 J North acid line east chloride 
of C01 T etrachloroethene . 3.4 J 

Toluene 5.6 

PCBs NO 

SNLA015590 VOCs: 
. 

(J.lQ/kg) NA NA NA 
Sorl tnp Blank · Acetone 3.8 J 
Loading. Dock 

3Radio~uclides: Bi ~bismuth; K = potassium; Pb = lead; Ra = radium. .. . ·. . . 
B = Compound also detected in blank sample. Value of method blank shown in parentheses. . · · 
J = Compound detected below reporting limit, or is an estimated concentration. . · 
NA = Not analyzed or not applicable. · · · · • . . . . . . . . · 
NO = Not detected. · · . . .· . .. · · · · .· · 
PCB ·;, Polychlorinated biphenyls. . · 

. · SVOC = Semiv.olatile organic compound. · 
TC =Toxicity characteristic. 

· · • VOC =Volatile organic compound. 
TAL = T;uget analyte list. 
mg!L = milligrams per liter. 
J.191L = micrograms per liter. 
iJ.glkg = microgfams per kilogram. 
pCi/L = picocuries per liter. 

ALI8·94/WP/SNL:R33971bl/50 

Result 
(pCi/L) 

NA 

NA 

NA 

NA 

NA 

NA 

301650.23.05 
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· Table 3-12 ',, ': 
Results of RPD. Calculations for Field Duplicate Samples 

Buildings 838 and 839 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

Sample Location and Sample Number Duplicate Result Calculated RPD, % 
Parameters and Results 

Building 839, AP2 SNUNM015505 SNUNM015568 
. Aluminum 5660 5590 1.24 

Arsenic 3.0 3.1 3.3 
Barium 152 156 2.6 
Beryllium 0.62 0.61 1.6 
Cadmium. ND 0.60 B (0.58) NC 
Calcium 31800 B (26.3) 38000 B (26.3) ,11.n 
Chromium . 5.6 4.5 21.78 
Cobalt 4.9 3.8 25.29 
Copper 6.9 5.6 20.8 
Iron 10700 10100 5.n 
Lead 5.8 5.7 1.74 
Magnesium 4570 4500 1.54 
Manganese 191 200 4.so· 
Mercury 0.086 J ND NC 
Nickel 6.5 5.4 18.49 
Potassium 1360 1230 10.04 
Silver 0.32 J ND NC. 
Sodium 292J .180.J ' 47.46 
Vanadium . 28.8 30.5 5.73 
Zinc 29.3 . 28.1 4.18 

Tritium 910 970 6.38 

North Acid Line SNUNM015538 . SNUNM015540 · 
.Aluminum 5620 4760 16.57 

· Antimony ND 5.4 J NC 
Arsenic 1.4 1;8 25.00 

· Barium 103 56 59.12 
Beryllium 0.42 0.31, 30.14 
Calcium 24400 19200 23.85 
Chromium -- ' 6.5 ·- 5.6 14.88 
Cobalt 5.3 4.7 12.0 
Copper 6.9 6.5 . 5.97 
Iron 13200 11100 17~28 
Lead .3.8. 4.1 7.59 
Magnesium 4280 . 3930 8.53 
Manganese 231 270 15.57 
Nickel 5.1 5.3 . 3.85 
Potassium 1760 1540 . 13.33 
Silver 0.36J· ND .. NC. 
Sodium· 183 J 85.5 J 72:63 

· Vanadium 22.9 19.2 17.58 
Zinc 28.0 25.4 9.74 

.. 

. . ·::·. 

301650.23.05 . 
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Table 3-:12 (Continued) 

Results ofBPDC!llculations for Fi~JSDuplicate Samples 
· ; Buildings 838 and 839 Phase II Contamination Assessment 

. Sandia National Laboratories/New Mexico 

Sample Location and Sample Number Duplicate Result Calculated RPD, % 
Parameters and Results 

AP 2 SNLA015505 SNLA015568 

U-238 1.94 {pCi/g) 1.56 (pCi/g) 21.71 
Th-234 1.94 1.57 21.08 
Ra-226 0.795 0.749 5.96 
Pb-214 0.931 0.792 16.13 
Bi-214 0.832 0.784 5.94 
Th-232 0.963 0.846 12.94 
Ra-228 0.963 0.846 12.94 
Ac-228 · 0.869 0.765 12.73 
Th-228 0.756 0.719 5.02 
Ra-224 1.01 . 0.722 33.26 
Pb-212 0.760 0.722 5.1~ 
Bi-212 0.607 0.457 28.20 
Tl-2.08 0.270 0.249 8.09 
Th-231 0.618 ND NC 
K-40 17.7 17.5 1.14 
Tritium 910 {pCi/L) 970 6.38 

East Acid Line SNLA015551 SNLA015552 
. 

U:.238 1.58 (pCilg) 1.62 {pCi/g) 2.50 
Th-234 1.59 1.62 1.87 . 
Ra-226 2.69 2.01 28.94 
Pb-214 1.11 0.978 12.64 
Bi-214 · 0.996 .0.850 15.82 
Th-232. 0.957 0.862 10A5 
Ra-228 0.957 0.862 10.45 
Ac-228 0.864 0.778 10.48 . 
Th-228 . 0.824 .. 0.776 6.00 
Ra-224 . 1.06 . 0.902 16.11 
Pb-212 0.828 : 0.780 5.97 ... 
Bi-212. 0.727 0.640 12.73 
Tl-208. . 0.272 0:273 0.37. 
K-40 13.0 15.3 16.25 
Tritium . No (pCi/L) · NO (pCi/L) NC 

. . . 

30f650.23.0S 



Table 3-12 (Continued) 

Results of RPD Calcul;:s_tions fo,r Fj~J.~. Duplicate samples 
~ .... ·-·. --~-,-__ . ·- ---~- :.!~_ .... ,..,._;:~·-· 

Buildings 838 and 839 Phase II Contamination Assessment 
Sandia National Laboratories/New Mexico 

Sample Location and Sample Number Duplicate Result Calculated RPD, % 
Parameters and Results 

East Acid Line . SNUNM015551 SNUNM015552 
Aluminum 7790 9500 19.78 
Antimony 3.6 J 2.8 J 25.00 
Arsenic 4.2 4.4 

. 
4.65 

Barium 191 234 20.24 
Beryllium 0.65 0.64 ·1.55 
Cadmium 0.56 ND NC 
Calcium 84300 52800 45.95 . 

Chromium 6.3 9.3 38.46 
Cobalt 5.0 5.8 14.81 
Copper 7.7 8.4 8.70 
lr:on 10700. 13200 20.92 
Lead 5.3 6.1 14.04 
Magriesi1.1m · 6710 5990 11.34 
Manganese· 204 257 22.99 

i 
I 

Nickel. 7.6 7.9 3.87 
' Potassium 1710 1950 13.11 . 

Sodium 173 J 184 J . 6.1.6 
Vanadium 44.6 44.1 1.13 
Zinc 27.1 31.7 . 15.65. 

2-Butanone 0.052 0.37 150.71 

East Acid Line SNUNM015557 SNUNM015558 
TC Barium 0.55 B (0.12) 0.45 B (0.12) 20.00 
TC Mercury 0.00012 J 0.00012 J . -0· 
TC Selenium ND 0.22 J NC 

' Building 839 
Loading Dock SNUNM015481 SNUNM015482 -Tritium 360 ± 160 . .. 530 ± 160 38.20. 

Building 838 · · . . .. 
. 

Batte!Y SQill Area SNUNM015564 SNUNM015565 
Mercury ND. NO NC 

B =Compound also detected in blank sample. Value of method blank shown iri parentheses. 
· J 7 Compound detecteq below reporting limit but greater than instrument detection limit. · 
NC = Not calculable. · · · · 

· ND = Not detected. . . . . 
RPD =Relative percent difference= {(!sample 1.- sample 2])/l(sample 1 +sample 2)/2]) X 100. 
TC = Toxicity characteristic. · · · • 

•• AL/8·94/WPJSNL:R3397Jbl/S3_ 
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SliaW"' Shaw Environmental, Inc. 

October 22, 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 

Buildings 838 and 839 Acid Waste and Sanitary Sewer System Unes 
Voluntary Corrective Measure Report Sampling Summazy. 

Miss Langkopf: 

Sandia National Laboratories/New Mexico 
Task Order CPA56064, Purchase Order 107802 

Soil samp1ing results for sampling conducted at Buildings 838 and 839 are presented in .. Voluntary 
Corrective Measure Report Environmental Restoration Sites No. 226 and 187, Fonner Buildings 
838 and 839 Acid Waste and Sanitary Sewer System Unes" (IT, December 1995, SHEARS# 
114355). In March and April, 1995, IT Corporation performed a voluntary colrective measure to 
remove portions of the sanitary sewer system and the acid waste line in the vicinity of the former 
buildings. Soil samp1es to confirm adequate cleanup were co1lected at regular mtervals beneath the 
former locations of the excavated lines ~ The chain-of-custody numbers for the samples were not 
documented in the report. A total of 16 soil samples, 17 waste composite samples, 1 duplicate . 
sample, 12 aqueous trip blanks and 12 soil trip blanks were collected. The soil samples were 
collected from soils adjacent to sewer line breaks to detennine whether hazardous and/or . 
radioactive wastes have been released into the surrounding soils. The locations of Buildings 838 
and 839 as well as sample locations are depicted in Figures 2, 3, and 4. Summaries of the samples 
collected are presented in Tables 1. and 2. Soil sample analytical resultS are summarized in Table 4, 
5, 6, 8, 10, and 12. · 

Respectfully submitted, 

SHAW ENVIRONMENTAL, INC. 

~ 
Lara Beasley 

cc: M. Skelly, SNUNM (w/ endosures) 
M. Goodrich, Shaw Environmental, Inc. (w/o endosures) 
Project File {w/ endosures) 

A Shaw Group Company 
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Phase I Line Sa~ng Locations 

Phase I! Line Sampling locations 

Phas~ II Surface Sa~ng Locations 

Trilil1Tl 

Lead 

. I 

"H" Boulevard 

.T .T 
PCB, T~ T~·:_~·!_~+:.:_r __ ----:-- • 

Building 839 

• . ~ 
.. T ~PCB,T 

• • • 
"I" Boulevard 

.(t:j 

0 

Figure 2 

.. 
I 

•• • 
Nole: 

• 

Constituents detected above background 
are shown tor each toc:aUon . 

It no constituents are Identified at a Sl"l!le 
location, no coca were Identified at that 
location . 

30 60 FEET --
SCALE 

Building 839, Sandia National Laboratories/New Mexico, 
Showing Phase I and Pf:lase II Sample Locations 

I 1/17/9! 
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Figure 3 

SCALE 

Sanitary Sewer lines Removed During Voluntary Corrective Measure at 
Former Building 838, Technical Area I, Sandia National laboratories/New Mexico 
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2.1 Conf/rmstlon Soil Samples 

Confirmation soil samples were collected from the excavation beneath the removed line, and 

from the center of the dry well excavation. Figures 3 and 4 show sample locations. Samples 

were collected and submitted for analysis in accordance with the VCM plan. 

2.2 Waste Characterization Samples 

Samples were collected to detennine the hazardous waste characteristics of removed materials 

produced during the VCM. These materials included vitreous clay pipe, cast-iron pipe. 

contents of the pipe, soil from the dry well excavation, and fluids produced during equipment 

decontamination. One composite sample of representative material was collected· from each 

waste contain~r and submitted for analysis in accordance with the VCM plan and the site

specific waste management plan (SNLINM, 1995b), with the exception of the waste container 

which held the asbestos-containing pipe. Because of the hazards involved with handling 

crqsbed asbestos-containing material, it was determined that data from waste characterization 

samples co1lected from an adjacent sewer line would be used to characterize .- the asbestos

containing pipe. In the case of waste containers which contained mostly cast-iron pipe and · its 

contents, the representative composite sample consisted of pipe contents, soil and rust which 

adhered to the pipe, and any accompanying soil discharged into the container from the 

backhoe bucket. 

2.3 Field Quality Control Samples 
Four types of field QC samples were shipped for analysis during the VCM activities: 

• Field duplicate soil sample 
• Equipment rinsate sample 
• Soil trip blank samples 
• Aqueous trip blank samples. 

In addition. one soil sample was designated for matrix spike/matrix spike duplicate 

(MS/MSD) analysis. 

2.3.1 Field Duplicate Sample 

In order to assess the overall sampling and analysis system precision, one field duplicate soil . 

sample (sample number 20684) was collected and ana1yzed for the same parameters as the 

corresponding soil sample (sample number 20683). The originaVduplicate soil sample was 

collected from the acid line excavation south of former Building 839, and consisted· of 
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Table 1 

Soli Samples Collected During Voluntary Corrective Measure 
at Former Buildings 838 and 839, Technical Area I, 

Sandia National Laboratoriea/New Mexico 

I Sample No. I Saq>le Description I Analyses Requested I 
20643 North of former Building 838, 4.5 fbgs 

20644 North of former Building 838, -4.5 fbgs 

20645 North of former Building 838, 6 fbgs 

20641 East center of concrete slab, former 
Building 839, 1 fbgs 

20642 West center of concrete slab, former 
Building 839, 1 fbg6 

20689 West center of concrete slab, former 
Building 839, 1 fbgs 

20651 North of former Building 839, 4 fbgs 

20652 North rim of concrete slab, former 
. Building 839, 5 fbgs 

. 20653 Northeast of former Building 839, 
5 tbgs 

20680 Center of dry well excavation, 2.5 fbgs 

20683 South or former Building 839, 2.5 fbgs 

20685 South rim or concrete slab, former 
Building 839, 2.5 fbgs 

22137 South of former Building 839, 2.5 fbgs 

22141 South of former Building 839, 2.5 fb9S 

22142 Southwest of formflr Building 839, 6 
fbgs 

21614 West of former Building 839, 7 tbgs 

fbgs 
PCB 
svoc 
TAl 
voc 

= Feet below ground sur1ace 
= Polychlorinated biphenyls 
= Semivolatlle organic compounds 
= Target analyte list 
= Volatile organic compounds 

VOC, SVOC, TAL Metals, PC8s,lso1opic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL Metals, PCBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectro600py, Tritium 

VOC, SVOC, TAl Metals, PCBe, Isotopic Uranium, teotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAl Metals, PCBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium: Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL Metals, ~CBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gemma Spectroscopy, Tritium 

VOC, SVOC, TAl Metals, PCBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

· VOC, SVOC, TAl Metals, PCBs, Isotopic Uranium, IsotOpic 
Thorium, Isotopic Plutonium, Gamma Spectroacopy, Tritium 

VOC, SVOC, TAl Metals, PCB&, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAl Metals; PCBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

PC&, Isotopic Uranium, Isotopic Plutonium, Isotopic Thorium •. 
Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL MetalS, PCBs, Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAl Metals, PCBs, Isotopic Uranium, Isotopic · 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL Metals, PCBs, Isotopic Uranium, teotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy; Tritium 

VOC, SVOC, TAl Metals, PCB&, Isotopic Uranium, ~opic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

. ·-
VOC, SVOC, TAl Metals, PCBs. Isotopic Uranium, Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAl Metals, PCBs, Isotopic Uranium. Isotopic 
Thorium, Isotopic Plutonium, Gamma Spectroscopy, Tritium 

301462.0U.06.000 l2129195 H:4ur. 



Table 2 

Field Quality Control Sample~ Collected During Voluntary Corrective Measure 
at Former Buildings 838 and 839, Technical Area I, 

Sandia National Laboratories/New Mexico 

I. Sample No. I Sample Description 

20684 Dupllc:ate of sample no. 20683 

20683 MSIMSD requested 

20685 MSIMSD requested 

20661 Equipment rtnsate blank 

2on8120m Aqueous/soil trip blank (3128195) 

20647/20646 Aqueousllloll trip blank (3129195) 

20649120650 Aqueous/soil trip blank (3130195) 

20654/20655 Aqueous/soil trl> blank (414195) 

20659/20660 AqueOUS/soli trip blank (415195) 

20662120667 Aqueous/soil trip blank (416195) 

2oon/20678 Aqueous/soli trip blank (-417195) 

20681/20682 ,fo.queous/6011 trip blank (4110195) 

20686/20687 Aqueous/soil trip blant( (4111195) 

22140122139 Aqueous/soil trip blank (4112195) 

221 o43/22144 AQueous/soil trip blank (4113195} 

21615/21616 Aqueous/son trip blank (4114195) 

MSIMSD 
PCB 
svoc 
TAL 
voc 

= Matrix spike/matrix spike duplicate 
= Polychlorinated biphenyls 
= Semivolatile organic compounds 
= Target· analyte list 
= Volatile organic oompounds 

I Analyses Requested 

VOC, SVOC, TAL Metals, PCBs, Isotopic 
Uranium, Isotopic Thorium, Isotopic 
Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL Metals, PCBs 

Isotopic Uranium, Isotopic Thorium, Isotopic 
Plutonium, Gamma Spectroscopy, Tritium 

VOC, SVOC, TAL. Metals, PCBs, Isotopic 
Uranium, Isotopic Thorium, lsotopic 
Plutonium, Gamma Spectroscopy, Tritium 

voc 
VOC 

voc 
voc 
voc 
voc 
voc 
voc 
voc 
voc 
voc 
voc 

.· 
·I 
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Table 4 

Summary of Organic Compounds Detected in Soli and Field QC Samples 
Collected During Voluntary Conectlve Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and Location I Analyte Result Action leve~ I 
Soil Samples 

20643 voc ND NA 
North of former BuDding 838 
4.5 fbgs svoc ~ ~ 

Pyrene 40J NE 
Butyl benzyl phthalate 35J 2e+07 
Benzol(a)anlhracene 37 J NE 
bls(2·Ethylhexyl)phthalate 990 5e+04 
Chry8ene 48J NE 
Di-n-octal phthalate 43J NE 
Benzol(b )fluoranthene 61 J NE 
Benzol(k)ftuorenthene 84J NE 
lndeno(1,2.3-cd)pyrene 47 J NE 
Dibenz{a,b)anthracene 37 J NE 
Benzol{g,h.~perylene 42 J NE . 

20644 voc NO NA 
North of former BuUding 838 
4.5 fbgs svoc NO NA 

20645 voc NO NA 
North of former Building 838 
6fbgs svoc NO NA 

20641 voc ~ ~ 
East center ol concrete slab, former ACetone 1.5J 8&+06 
Building 839 
11bgs svoc . ., 

bis(2·Ethylhexyl)phthalate 360 5e+04 

20642 voc ma l!a1m 
West center of concrete slab, former Acetone 2.1 J Be+06 
Building 839 
1 fbos svoc ND NA 

20681 voc ~ ~ 
West center of concrete slab, former Methylene chloride 3.4J 9&+04 
Building. 839 
11bgs svoc NO NA 

20651 VOC .l!9!!m ~ 
North of former BuDding 839 Methylene chloride 3.3J 9e+04 
4 fbgs 

svoc NO NA 

20652 voc NO NA 
North rim ot concrete slab, fonner 

. Building 839 svoc NO NA 
5 fbgs 

Refer to footnotes at end of table. · 



Table 4 (Continued) 

Summary of Organic Compounds Detected in Soil and Field OC Samples 
Collected During Voluntary Corrective Measure at Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

Semple Number and Location Analyte Resutt Action Level8 

20653 voc NO NA 
Northeast of former Building 839 
5 fbgs svoc 

PFien&nthrene 
~ 
220J 

~ 
NE 

Carbazole 34J NE 
Fluoranthene 350 NE 
Pyrene 280J NE 
Benzol(a}anthracene 100 J ·NE 
bis(2-Ethylhexyf)phthalate 130J 5&+04 
Chrysene 160 J NE 
Benzol(b)fluoranthene 210J NE 
Benzol{a)pyrene 110 J NE 
tndeno(1,2,3-cd)pyrene 61 J NE 

. Benzol(g,h,l)perylene 75J NE 

20683 voc ~ ~ 
South of former Building 839 AC8iOne 40B . 8e+06 
2.5 tbgs 

svoc NO NA . 

20684 (duplicate of 20683) voc NO NA 
South of·former Bulding 839 
2.5fbgs svoc NO NA .... . . - . .. --·- ·-·---

20685 voc NO NA 
South rim of concrete slab, former 
Building 839 · svoc NO NA 
2.5 fbgs 

-··- ····- --·- ·-··-- ·-----
22137 voc ~ -~ 
South of former Building 839 Methylene chloride 4.2 J 9e+04 
2.5 tbgs 

svoc NO NA ---
22141 voc ~ ~ 
South of fonner Building 839 Methylel')e chloride 1.6 J 9&+04 
2.5 fbgs 

svoc NO NA 
- ······ 

22142 Y.QQ ~ !!9!!m 
Southwest of fonner Building 839 Methylene chloride 1.2 J 9e+04 
6fbgs 

svoc NO NA 

21614 VOC ~ l!9!!Ssl 
West of former Building 839 ACetone 2.3J 8e+()6 
7fbgs 

svoc NO NA .. ~ . 

Refer to footnotes at end of table. 
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Table 4 (Continued) 

Summary of Organic Compounds Detected in Seiland Field QC Samples 
Collected During Voluntary Corrective Measure at Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and Location I Analyte Resuh Action Level8 

Fteld Quality Control Samples 

20681 voc ~ 
Equipment rinsate blank ACetone 10 NA 

svoc NO NA 

20778 voc m 
Aqueous trip blank (3128195) Methylene chloride 1:1J NA 

- ····· --·---- · . ... 
20m voc l!9!hQ 
Soil trip blank {3128.'95) ACetone 63 NA 

2·Butanone 9.0J NA 
Chloroform 1.9 J NA 
Methylene chloride 20 ~ NA 
Toluene 1.9J NA 
xylenes 1.7 J 

' 
NA 

-·-
20647 voc m 
Aqueous trip blank (3129195) Methylene chloride 1.0J NA 

··-

20646 voc ~· 
Soil trip blank (3129195) Ethylbenzene 1.4J NA 

20648 voc ~ 
Aqueous trip blank (3130195) Methylene chloride 1.2 J · NA 

20650 voc J!9!!sg 
Soil trip blank (3130195) ACetone 81 B NA 

2-Butanone 23 NA 
Methylene chloride 13 NA 
Toluene . 3.4J NA 
xylene& 1.5J .NA 

20654 voc No· NA 
Aqueous lrip blank (414195) -

20655 voc NO NA 
Soil trip blank (414195) 

20659 voc NO NA 
Aqueous trip blank (415195) 

20660 voc ~ 
Soil trtp blanlt"(415195) Methylene chloride 1.4 J NA 

20662 VOC NO · NA 
Aqueous trip blank (416195) 

20667 voc .l!9!Jsg 
Soil trip blank (416195) Methylene chloride 1.1 J NA 
20677 voc NO NA 
Aqueous trip blank (417195) 

Refer to footnotes at end of table. 
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Table 4 (Concluded) . 

Summary of Organic Compounds Detected in Soli and Field OC Samples 
Collected During Voluntary Conective Measure at Buildings 838 and 839, 

Technical Area I, Sandia National Laboratoriea/New Mexico 

I Sample Number and location I Analyte Result Action l.evel8 

-
20678 voc ~ 
Soil trip blank (417195) Methyktne chloride 2.0J NA 

·--
20681 voc !!9& 
Aqueous trip blank (411 0195) Acetone 3.8 J NA --· ·--- ,,_ 

20682 voc NO NA 
Soil trip blank (4110195) 

20686 . VOC NO NA 
Aqueous trip blank (4111195) 

20687 voc ~ 
Soli trip blank (4111195) ACiione 308 . NA 

·22140 voc NO NA 
Aqueous trip blank (4112195) 

-·-
22138 voc . ~ 
son trip blank (4112195) Miiilytene chloride 4.3 J NA ·---- . - ··-
22143 voc NO NA 
Aqueous trip blank (4113195) --
22144 voc ~ 
Soli trip blank (4113195) Methylene chloride 1.5J NA ·----
21615 voc NO NA 
Aqueous trip blank (4114195) 

21616 voc NO NA 
Soli trip blank (4114195) 

8Action levels obtained from 40 CFR 264.521 (a)(2)(i-iv), RCRA Proposed Subpart S. 
B Compound also detected In laboratory method blank 
fbgs = Feet below ground sur1ace 
J = Compound detected below the contract·requlred quantltation limit (the value given is an estimate) 
NA = Not applicable . 
·NO = Not detected 
NE = Not established In-source cited 
SVOC = Semivolatlle organic compounds 
VOC .. Volatile organic compounds 
Jlglkg = Microgram per kilogram 
Jlg/L = Microgram per rJter 

I 
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Table 5 

Summary of Organic Compounds Detected in Waste Characterization Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

Regulatory 
Sample Number and Location Analyte Result Umlfl 

20640 TCLPVOC NO NA 
Composite of waste container S1014 
(SNLJNM 0065) TCLP SVOC NO· NA 

20648 TCLP VOC !!l9!b ~ 
Composite of waste container S 1128 Carbon tetrachloride 0.0039J 0.5 
(SNLJNM 0060) 

TCLP.SVOC NO NA 

20656 TCLP VOC NO NA 
Composite of waste container 51153 
(SNLJNM 0061) TCLP SVOC NO NA 

20657 TCLPVOC NO .NA 
Composite of waste container 51082 
(SNLJNM 0067) \ TCLP SVOC NO NA 

20658 TCLP VOC NO NA 
Composite of waste container 51010 
(SNUNM 0051) TCLP SVOC NO NA 

20663 - TCLP VOC . NO NA 
Composite of waste container S1069 
(SNUNM 0069) TCLP SVOC NO NA. 

20664 TCLP VOC NO NA 
Composite of waste container S1141 
(SNUNM 0068) TCLP SVOC NO NA 

20665 TCLP VOC NO NA 
Composite of waste container 51175 
(SNL/NM 0075} TCLP SVOC NO NA 

20686 TCLP VOC NO NA 
Composite of waste container S·214 
(SNLJNM 0074) TCLP SVOC NO NA 

20668 TCLP VOC NO NA 
Composite of waste container S1150 

TCLP SVOc (SNUNM 0070) NO NA 

20669 TCLP VOC NO NA 
Composite of waste container 5-215 
(SNL/NM 0071) TCLP SVOC NO NA 

20670 TCLP VOC NO NA 
Composite of waste coniaioer 51027 
(SNLJNM 0080) TCLP SVOC NO NA 

Refer to footnotes at end of table. 
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Table 6 

Summary of Metals Detected hi Soil and Field QC Samples . 
Collected During Voluntary Conectlve Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

Sample Number and location Analyte Result Action levetB BackgrounJ> 

Soil Samples 

20643 TAL Metals m9!M ~ ~ 
North ·of former Building 838 Arsenic 3.3 80 NE 
4.5 fbgs Barium 163 4000 398.1 

Beryllum 0.13 J 0.20 0.785 
Chromium 6.9 4~ 22.90 
lead 4.3J NE 15.0 
Nickel 6.6 2000 15.39 
~liver 0.44J 200 NE 

20644 TAL Metals ~ ~ ~ 
North of former Building 838 Arsenic 4.0 80 NE . 
4.5 fbgs Barium 123 4000 398.1 

Beryllium 0.22 0.20 . 0.785 
Chromium 5.8 4()(f 22.90 
lead 5.2 NE 15.0 
Nickel 7.5 2000 15.39 

. ThaDium 0.734 NE NE 

20645 TAL Metals !!!9!!m ~ .!!2!m . 
North of former Building 838 . Arsenic 3.6 80 NE 
6fbgs Barium 192 4000 398.1 

Beryllium 0.35 0.20 0.785 
Chromium 6.0 4()(f 22.90 
Lead 4.2 NE 15.0 
Nickel 6.9 2000 15.39 

20641 TAL Metals ~ -·~ !!l9!1s9 
East center of concrete slab, former Arsenic 1.6 80 . NE 
Building 839 Barium- 72.9 4000 398.1 
1 fbgs Chromium 3.8 ~ 22.90 

Nickel 4.8 . 2000 ·15.39 

20642 TAL Metals ~ !!!9!!m ~ 
West center of concrete slab, former Arsenic 1 ~7 80 NE 
Building 839 Barium 98.6 -4000 398.1 
1 fbgs Beryllium 0.17 J 0.20 0.785 

Chromium 4.7 400C . 22.90 
Lead 40.6 NE 15.0 
Mercury 0.058 J 20 NE 
Nickel 5.0 2000 15.39 
Silver 0.49 200 NE 

Refer to footnotes at end of table. 
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Table 6 (Continued) · 

Summary of Metals Detected in Soil and Field QC Samples 
Collected D-uring Voluntary Corrective Measure at Former Buildings 838 and .839; 

Technical Area I, Sandia National Laboratories/New Mexico 

Sample Number and location Analyte Result Action levef'l Background:J I 
~~ TAL Metals ~ ~ ~ 
West center of concrete &lab, former Arsenic 2.6 80 NE 
Building 839 Bai'Un ·131 -4000 398.1 
1 fb9s Beryllium 0.40 0.20 0.785 

Chromium 5.6 400C 22.90 
Lead 4.0 NE 15.0 
Nickel 6.3 2000 15.39 

20651 TAL Metals ~ ~ ~ 
North of former Building 839, 4 fbgs Arsenic 8.2 80 NE 

Barium 261 4000 398.1 
Beryllium 0.52 0.20 0.785 
Chromium 7.5 40Cf 22.90 
Lead 6.0 NE 15.0 -
Nickel 9.8 2000 15.39 

20652 TAL Metals .m.m ~ .!!!9!!5.9 
North rim of concrete slab, former Arsenic 3.7 80 NE 
Building 839, 5 fbgs Barium 139 4000 398.1 

Barylllum 0.41 0.20 0.785 
Chromium 4.7 4W 22.90 
Nickel 8.1 2000 15.0 

20653 TAL Metals ~- ~ ~ 
North o1 former Building 839, 5 fbg& Arsenic . 7.0 80 NE 

Barium 424 4000 398.1 
Beryllium 0.48 0.20 0.785 
Chromium 7.7 400c 22.90 
Lead 17.8 NE 15.0 
Nickel 9.1 2000 15.39 

20683 TAL Metals ~ !llil1m !!!9!!!1 
South of former Building 839, 2.5 fbgs Arsenic 11.4 80 NE 

Barium 619 4000 398.1 
Beryllium 0.51 0.20 0.785 
Chromium 7.2 400c - 22.90 
lead 6.7 NE 15.0 
Mercury 0.052 20 NE 
Nickel 7.6 2000 15.39 

20684 (duplicate of 20683) TAL Metals ~ ~ ~ 
South or 1ormer Building 839, 2.5 1bgs Arsenic 11.7 80 NE -

Barium 447 4000 398.1 
Beryllium 0.37 0.20 0.785 
Chromium 6.5 400c 22.90 
Nickel 6.4 2000 15.39 

Refer to footnotes at end of table. 
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. Table 6 (Continued) 

Summary of Metals Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National LaboratorieS/New Mexico 

Sample Number and Location Ana lyle Result Action Levef Backgrounctb 

20685 TAL·Metals ~ ~ ~ 
South rim of concrete slab, fonner Arsenic· 4.3 80 NE 
Building 839, 2.5 lbgs Barium 683 4000 398.1 

Chromium 2.5 4fd 22.90 
Nickel 3.3J 2000 15.39 

22137 TAL Metals ~ msl!s9 ~. 
South ol former Building 839, 2.5 fbgs Arsenic 4.5 80 NE 

Bartum 626 4000 398.1 
Beryllium 0.35J 0.20 0.785 
Chromium 6.8 · 400c 22.90 
Nickel 6.9J 2000 15.39 

22141 TAL Metals ~ ~ !:!!9!m 
South of former Building 839, 2.5 rbgs Arsenic 6.5 80 NE 

Barium 1310 4000 398.1 
Beryllium 0.39 0.20 0.785 
Chromium 3.8 400c 22.90 
Nickel 4.8 2000 15.39 
Thallium 1.4 NE NE 

22142 TAL Metals ~ m9!5 ~ 
Southwest of former Building 839, 6 Arsenic 2.5 80 NE 
fbgs Bartum 83.0 4000 398.1 

Beryllium 0.46 0.20 0.785 
Chromium 4.6 40(f .22.90 
Lead 4.9 NE 15.0 
Nickel 6.3 2000 15,39 
Thallium 1.3 NE NE 

21614 TAL Metals ~ ~ ~ 
West of lormer Building 839, 7 rbgs Arsenic 1.8 80 NE 

Barium 81 .8 4000 398.1 
Beryllium 0.14 J 0.20 0.785 
Chromium 3.3 400c 22.90 . 
Lead 4.2 NE 15.0 
Nickel 3.6 2000 15~39 
Thallium 1.8 NE NE 

Refer to footnotes at end of table. 
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Table 6 (Concluded) 

Summary of Metals Detected in Soil ~nd Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

Sample Number and Location Ana lyle Result Action leve~ BackgrounJ> 

20661 TAL Metals . !!!ltb ma1 !!!S1: 
Equipment rlnsate blank Arsenic 0.0062·J NA NA 

snver 0.0048.1 NA NA 

6 Action levels obtained from 40 CFR 264.521 (a)(2)(i-iv), RCRA proposed Subpan S. 
b95lh Upper Tolerance Limit or 95th, Percentile from Table 7-1, Summary of Background Concentrations for Metals 
in Solis, in Sandia National laboratories/New Mexico, October 1994, draft, ·eackground Concentration of 
Constituents of Concern to the Sandia National laboratories/New Mexico Environmental Restoration Project," 
Sandia NatiOnal Laboratories, Al>uquerque, New Mexico. 
~xavatent chromium only. 
lbgs "' Feet below ground surface 
J = Compound detected but below the contract-required quantitation limit (the value given is an estimate) 
m9'kg .. Milligram per Idiogram 
m~ = MWigram per liter 
NA = Not applicable 
NE = Not established In source cited 
TAL = Target analyte 1st 
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Table 8 

Summary of PCB Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and Location I 
) 

I Ana lyle Result Action Level" 

20643 PCB NO NA 
North of fonner Building 838, 
4.5 fbgs 

20644 PCB NO NA 
North of former BuDding 838, 
4.5 fbgs 

•20645 PCB NO NA 
North of former BuDding 838, 
6fbgs 

20641 PCB NO NA. 
East center of concrete slab, fonner Building 
839, 1 fbgs 

20642 PCB NO NA 
West center of concrete slab~ former Building 
839, 1 fbgs 

20689 PCB NO NA 
WeSt center of concrete slab, former Building 

. 839, 1 fbgs 

20651 PCB NO NA 
North ot former Building 839, 4 fbgs 

20652 PCB NO - NA 
North rim of concrete sl~, former Building 839, 
5 fbgs 

20653 PCB ~ .l:!9l!m 
North of former Building 839, 5 fbgs Aroclor 1254 53 90 

20680 PCB NO NA · 
Center of dry wen excavaiJon, 2.5 fbgs 

20683 PCB NO NA 
South of former Building 839, 2.5 fbgs 

20684 (duplicate of 20683) PCB NO NA 
South ol former. Building 839, 2.5 fbgs 

20685 PCB NO NA 
South rim of concrete slab, former Building 839, 
2.5 fbgs 

22137 PCB NO NA 
South ot former BuDding 839, 2.5 fbgs 

Refer to footnoles at end of table. 
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Table 8 (Concluded) 

Summary of PCB Detected In Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico · 

I Sample Number and Location 1- Ana lyle Result Action lever' I 
22141 PCB NO NA 
South of former BuDding 839, 2.5 fbgs 

22142 PCB NO NA 
Southwest of former Building 839, 6 lbgs 

21814 PCB NO NA 
West of former Building 839, 7 fbgs 

20661 PCB NO NA 
Equipment rinsate blank 

•Action levels otrtained from 40 CFR 264.521 (a)(2)(Hv), RCRA proposed Subpart S. 
fbgs = Feet below ground surface 
NA • Not applicable 
NO = Not detected 
PCB = PoijChlorinated biphenyl 
~glkg = Microgram per kilogram 
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Table 10 

Summary of Radionutlides Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sampie Number and Location I Isotope Result BackgrOllnd" I 
20643 GammaS~ (!Cilg ± 2-s!.gmab Cil ~ d 
North of former Building 838. 4.5 tbg8 Th-234c 1.49 :t 0.673 2.89 (0.324-3.0) 

Ra-226 1.39 :t 0.613 1.94 (0 .~2.09) 
Pb-214 0.715 :t 0.202 0.90 (0.29-1.13) 
Bi-214 0.750 :t 0.146 0.8 (0.27-1.4) 
Th-232 0.703 :t 0.272 1.258 (0.23-1 .20) 
Ra-228 0.724 :t 0.336 1.05 (0.45-1.05) 
Ac-228 0.749 :t 0.185 NE 
Th-228 0.694 :t 0.321 NE 
Pb-212 0.632 :t 0.202 1.0795 (0.1-1.4) 
Tl-208 0.586 :t 0.138 NE 
K-40 15.1 :t 2.31 25.34 (0.19-31.0) 

lso-Piutonk.m NO NA 

lso-Thortml 
Th-230 1.7 ± 0.21 NE 
Th-232 1.2±0.17 1.258 (0.23-1.20) 

lso-Uranlum 
U-23~·234 1.7 :t 0.26 1.oB (0.8-1 .0) 
U-235 0.086 ± 0.045 0.168 (0.05-0. 18) 
U·238 1.6 ± 0.25 1.1 (0.003-2.06) 

Tritium NO NA 

20644 Gamma S(!!C (!CVg :t 2-slamab ~ 
North of former Building 838, 4.5 fbga Th-234 0.926 :t 0.648 2.89 (0.324-3.0) 

Pb-214 0.671± 0.193 0.90 (0.29-1.13) 
Bl-214 0.745 :t 0.147 0.8 (0.27-1 .4) 
Th-232 0.509 :t 0.227 1.258 (0.23-1.20) 
Ra-228 0.494 :t 0.284 1.05 (0.45-1 .05) 
Pb-212 0.600 ± 0.192 1.0795 (0.1-1.4) 
K-40 16.6 ± 2.53 25.34 (0.1~1.0) 

!so-Plutonium NO NA 

lso-Thorili'TI 
Th-230 1 .3:± 0.18 NE 
Th-232 1.0± 0.16 1.258 (0.23-1 .20). 

I so-Uranium 
U-2331\J-234 1.6 ± 0.24 1.0 (0.8-1 .0) 
U-235 0.089 ± 0.046 0.168 (0.05-0.18) 
U-238 1.3 :t 0.22 1.1 (0.003-2.06) 

Tritium NO NA 

Refer to footnotes at end of table. 
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·Table 10 (Continued) 

Summary of Radionuclldes Detected In Soli and Field QC Samples. 
Collected During Voluntary Conectlve Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and location I Isotope Resuh Background' I 
20645 Gamma S~c (!CVg ± 2-s!gmab ~ 
North of former Building 83a, 6 tbgs Th-234 1.06 ± 0.622 2.89 (0.324-3.0) 

Ra-226 1.30± 0.581 1.94 (0.~2.09) 
Pb-214 i 0.641 :t 0.185 0.90 (0.29-1.13) 

I 
Bi-214 0.667 :t 0.135 0.8 (0.27-1.o4) 
Th-232 o.4n ± o.216 1.258 (0.23-1.20) 
Pb-212 0.521 ± 0.171 1.0795 (0.1--1.4) . 
Tl-208 0.567 ± 0.149 NE 
K--40 15.5 ± 2.40 25.34 (0.19-31.0) 

!~Plutonium NO NA 

lso-Thorium 
Th-230 1.2± 0.18 NE 
Th-232 0.92:1: 0.14 1.258 (0.23-1 .20) 

I so-Uranium 
U-233/U-234 . 12±0.19 1.0 (0.8-1.0) 
U-235 0.054 ± 0.032 .0.168 (0.05-0.18) 
U-238 1.1 ± 0.18 1.1 (0.003-2.06) 

Tritium NO NA 

20641 Gamma S~c eCVg ± 2-slgmab pCilg 
East center ol concrete slab, former Th-234 0.854 ± 0.562 2.89 (0.324-3.0) 
Building 839, 1 lbgs Ra-226 1.04 ± 0.503 1.94 (0.50-2.09) 

Pb-214 0.444 :t 0.131 0.90 (0.29-1.13) 
Th-232 0.473 :t 0.189 . 1258 (0.23-1 .20) 
Ra-228 0.639 ± 0.268 1.05 (0.45-1.05} 
Pb-212 0.4~ ± 0.162 1.0795 (0.1-1.4) 
K-40 17.8 ± 2.67 25.34 (0. 1 s:-31.0) 

!so-Plutonium NO NA 

I~ Thorium 
Th-230 0.98 ±0.16 NE 
Th-232 1.1 ± 0.18 1258 (0.23-1.20) 

lso-Umnium 
U.2331U-234 0.87 ± 0.16 1.0 (0.8-1.0) 
U.235 0.044 ± 0.030 0.168 (0.05-0.18) 
U-238 1.0 ± 0.18 1.1 (0.003-2.06) 

. Tritium NO NA 

Refer to footnotes at end of table. 
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Table 10 (Continued) 

Summary of Radlonuclides Detected in Soli and Field-QC Samples 
Collected During Voluntary Corrective· Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and location I . . Isotope Resuh Backgrouncf I 
20642 GammaS~ [!CVg :i: 2-sigmab ~ 
West center of concrete slab, former Re-226 1.16 :t 0.623 1.94 (0.50-2.09) 
Building 839, 1 fbgs Pb-214 0.675 ± 0.191 0.90 (0.29-1 .13) 

BJ..214 0.623 :t 0.127 0.8 (0.27-1.4) 
Th232 0.658 ± 0.305 1.258 (0.2~ 1.20) 
Ra-228 0.951 ± 0.326 , .05 (0.45-1 .05) 
Pb-212 0.662 :t 0.211 1.0795 (0.1- 1.4) 
Bl-212 0.905 :t 0.505 2.7 (0.4-2.7) 
Tl-208 0.605 ± 0.153 NE 
K...W 20.4 i 3.02 25.34 (0.19-31.0) 

ISO:. Plutonium NO NA 

lso-Thorium 
Th230 1.0 ±·0.17 NE 
Th232 1.0 ± 0.17 1.258 (0.2~1.20) 

I so-Uranium 
U-233/U-234 1.0±0.19 1.0 (0.~ 1.0) 
U-235 NO NA 
U·238 0.90 ± 0.17 1.1 (0.00~2.06) 

Tritium NO NA 

Rerer to footnotes at end of table. 
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Table 10 (Continued) · 

Summary of Radionuclides Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Semple Number and Location I Isotope Result Backgrouncf I 
20688 Gamma SJ2!!C ecvg ± 2-slgmab ~ 
West center of concrete slab, former Re-226 1.25 :i: 0.666 1.94 (0.50-2.09} 
Building 839, 1 fbgs Pb-214 0.596 ± 0.172 0.90 (0.29-1 . 13} 

Bi-214 0.608 ± 0.125 0.8 (0.27-1.4) 
Th-232 0 .63S ± 0.260 1.258 (0.23-1.20) 
Ra-228 0.495 i 0.273 1.05 (0.45-1.05) 
Pb-212 0 .557 ± 0.180 1.0795 (0.1-1.4) 
Bi-212 0.782 ± 0.437 2.7 (0.4-2.7) 
Tl-208 0.556 ± 0.143 NE 
K-40 17.8 :t 2.68 25.34 (0. 19-31.0) 

lso-Piutorilum 
Pu-238 NO NA 
Pu-239/Pu-240 0 .024 ± 0.013 NE 

lso-Thorium 
Th-228 1.08 ± 0.12 NE . 
Th-230 1.21 ± 0.12 NE 
Th-232 1.17 ± 0.12 1.258 (0.23-1.20) 

tso-Uranlum 
U·2331U·234 0.686 ± 0.099 1.0 (0.8--1.0) 
U·235 0.062 ± 0.029 0.168 (0.05-0.18) 
U-238 0.766 ± 0.10 1.1 (0.003-2.06) 

Tritium NO NA 

Refer to footnotes at end of table. 
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Table 10 (Continued) 

Summary of Radionuclides Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Bulldl_ngs 838 and 839, 

·Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and Locallon I Isotope Result Backg~ I 
20651 Gamma Soec ~CVg ± 2-sigmab .e9'.Sl 
North of former Building 839, 4 fbgs Th-234 1.33 :1: 0.673 2.89 (0.324-3.0) 

Ra-226 1.79:1: 0.741 1.94 (0.50-2.09) 
Pb-214 0.817 :1: 0.228 0.90 (0.2~1.13) 
Bl·214 0.827 :1: 0.159 0.8 (0.27-1.4) 
Th-232 0.629 ± 0.254 1.258 (0.23-1.20) 
Ra-228 0.574 :1: 0.293 1.05 (0.45-1.05) 
Pb-212 0.566 ± 0.188 1.0795 (0.1-1.4) 
Bl-212 0.638 :1: 0.414 2.7 (0.4-2.7) 
K-40 14;3 :1:2.22 25.34 (0.1.9-31.0) 

!so-Plutonium NO NA 

lso-Thorium 
Th-228 0.643 :1: 0.081 NE 
Th-230 0.795 :1: 0.088 B NE 
Th-232 0.604 :1: 0.074 1.258 (0.23-1.20) 

!so-Uranium 
u-233/U-234 0.69 ± 0.14 J 1.0 (0.~1.0) 
U-235 0.066 :1: 0.052 J 0.168 (0.05-0. 18) 
U.238 0.59± 0.13 J 1.1 (0.003-2.06) 

Trttlum NO NA 

Reier to footnotes at end of table. 



Table 10 (Continued) 

Summary of Radionuclides Detected in Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number a~ Location I Isotope Result Backg~ I 
20e52 Gamma SQ!£ pCVg ± 2-s~mab ~ 
North rim of concrete slab, to~r Th-234 1.37 ± 0.713 2.89 (0.324-3.0) 
Building 839, 5 fbgs Ra-226 2.08 ± 0.772 1.94 (0.5()-2.09) 

Pb-214 0.791 ± 0.223 0.90 (0.29-1.13) 
Bl-21-4 0.896 ± 0.166 0.8 (0.27-1 .4) 
Th-232 0.659 ± 0.253 1.258 (0.23-1.20} 
Ra-228 0.921 ± 0.341 1.05 (0.-45-1 .05) 
P~212 0.651 ± 0.209 1.0795 (0.1-1.4) 
Tl-208 0.720 ± 0.170 NE 
K-40 19.2 ± 2.89 25.34" (0.19-31.0) 

I so-Plutonium NO NA 

lso-Thorkml 
Th-228 0.616 ± 0.074 NE 
Th-230 0.693 ± 0.071 8 NE 
Th-232 0.593 ± 0.066 1.258 (0.23-1.20) 

leo-Uranium 
lJ-233/U-234 1.67 ± 0.22 J 1 .0 (0.8-1.0) 
lJ-235 0.115 ± 0.064 J 0.168 (0.05-0.18) 
U·238 1.46 ± 0.21 J 1.1 (0.003-2.06) 

Tritium NO NA 

Refer to footnotes at end of table. 



Table 10 (Continued) 

Summary of Radlonuclides Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and location I Isotope Resuh Background1 I 
20653 Gamma Spec DCVg ± 2-s!gmab P9sl 
North of lormer Building 839, 5 fbgs Th-234 1.02 :t 0.575 2.89 (0.324-3.0) 

Ra-226 0.959 ± 0.521 1.94 (0.50-2.09) 
Pb-214 0.526 ± 0.153 0 .90 (0.29-1 .13) 
Bl-214 0.631 ± 0.128 0.8 (0.27-1.4) 
Th232 0.319 ± 0.174 1.258 (0.23-1 .20) 
Ra-228 0.526 ± 0.255 1.05 (0.45-1 .05) 
Pb-212 0.508 ± 0.164 1.0795 (0.1-1.4) 
ll-208 4.87 ± 0.129 1\!E 
K-40 13.5 ± 2.09 25.34 (0.1 ~31 .0) 

Jao-Piutonilm NO NA 

lso-Thorium 
Th-228 2.21 ± 0.16 NE 
Th-230 1.012 ± 0.088 B NE 
Th-232 2 .32 :t 0.16 1.258 (0.23-1.20) 

!so-Uranium 
U-233/U-234 1.00 :t 0.14 J 1.0 (0.8-1.0) 
U-235 0.114 :t 0 .047 J 0.168 (0.05-0.18) 
U-238 0.94 :t 0.14 J 1.1 (0.003-2.06) 

Tritium NO NA 

20810 Gamma Sl!!£ (!CVg ± 2-siomab ~ 
Center ol dry well excavation, 2.5 tbgs Ra·22E 0.983 :t 0.525 1.94 (0.50-2.09) 

Pb-214 0.451 ± 0 .137 0.90 (0.29-1 .13) 

' Bl-214 0.438 :t 0.106 0.8 (0.27-1.4) 
Th-232 0.438 :t 0 .191 1.258 (0.23-1 .20) 
Ra·228 0.498 :t 0.247 1.05 (0.4s-:.1 .05) 
Pb-212 0.387 :t 0 .131 1.0795 (0.1-1 .4) 
K-40 . 11 .0 :t 1.81 25.34 (0. 19-31 .0) 

'· 

!so-Plutonium NO NA 

lso-Thorium 
ih-228 0.589 ± 0.073 NE 
Th230 0.824 ± 0.082 B NE 
Th232 0.550 ::t 0.064 1.258 (0.23-1.20) 

!so-Uranium 
l.J-233/U-234 0.75 ± 0.13 J . 1.0 (O.EH .0) 
U-235 0.082 ::t 0.040 J 0.168 (0.05-0.18) . 
U-238 o.67 ± o;11 J 1.1 (0.003-2.06) 

.Tritium NO NA 

Refer to footnotes at end of table. 

AU6-951WPISNL:R3710171 301462.0811.06.000. J2129m 1 1:48am 



Table 10 (Continued) 

Summary of Radionuclldes Detected in Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sample Number and location I Isotope Result Packgr~ I 
20883 Gamma Spec pCilg ± 2-sigmab E9!9 
SoU1h of fonner Building 839, 2.5 fbgs. Ra-226 1.79±0.~ 1.94 (0~2.09) 

Pb-214 0.633 ± 0.139 0.90 (0.29-1. 13) 
Bl-214 0.491 ± 0.118 0.8 (0.27-1.4) 
Th-232 0.790 :t 0.315 1.258. (0.23-1.20) 
Aa-228 0.383 :t 0.269 1.05 (0.45-1 .05) 
K-40 9.31 ± 1.67 25.34 (0.19-31.0) 

!so-Plutonium NO NA 

' 
lso-Thorium 
Th-228 0.650 :t 0.082 NE 
Th-230 0.956 :t 0.092 B NE 
Th-232 0.572 ± 0.067 1.258 (0.23-1.20) 

lso-Uranlum 
u-233/U-234 1.14 :t 0.15 1.0 (0.~ 1.0) 
U·235 0.150 :t 0.056 0 .168 (0.05-0.18) 
U·238 1.03 ± 0.14 1.1 (0.003-2:6) 

Tritium NO NA · 

20684 (duplicate of 20683) GammaS~ pCVg ± 2-s!gmab ~ 
South of fonner Building 839, 2.51bgs Th-234 1.16±0.983 2.89 (0.324-3.0) 

Pb-214 0.611 :t 0.132 0.90 (0.2~ 1 . 13) 
Bi-214 0.540 :t 0.125 0.8 (0.27-1 .4) 
Re-224 1.62 :t 0.522 0.968 {0.43-<>.97) 
Pb-212 0.530 ± 0.139 1.0795 (0.1-1.4) 
K-40 9.41 :t 1.69 25.34 (0.19-31 .0} 

!so-Plutonium NO NA 

Jso. Thorium 
Th-228 1.66 ± 0.18 NE 
Th-230 2.37. :t 0.20 B NE 
Th-232 1.62 ± 0.16 1.258 (0.23-1.20) 

!so-Uranium 
U·2331U-234 0.99 ± 0.16 J 1.0 (0.8-1 .0) 
U·235 NO NA 
U-238 0.80 ± 0.15 J 1.1 (0.003-2.06) 

Tritium NO NA 

Refer to footnotes at end of table. 



Table 10 (Continued) 

Summary of RadionuciJdes Detected in Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Saf'T1)1e.Number and Location I Isotope Resull Ba<:kQrou~ I 
20686 Gamma S~c pCVg ± 2-sigmab ~ 
South rim of concrete slab, tonner Ra·226 1.58 ± 0.863 1.94 (0.50-2.09) 
Building 839, 2.5 1bgs Pb-214 0.510 ± 0.127 0.90 (0.29-1 .13) 

Bl-214 0 .431 ±0.111 0.8 (0.27-1.4) 
Th-232 0.558 ± 0.291 1.258 (0.23-1.20) 
Pb-212 0.428 ± 0;107 "1.0795 (0.1-1.4} 
K-40 11.5:1: 1.96 25.34 (0.19-31.0) 

lso-Piutonkm NO NA 

lso-Thorium 
Th-228 0.567 :t 0.080 NE 
Th-230 0 .724 :t 0.079 B · NE 
Th-232 0 .558 :t 0.068 1.258 (0.23-1.20) 

!so-Uranium 
~233/U-234 0.640± 0.10 1.0 (O.fH .0) 
~235 0.143 ± 0.046 0.168 (0.05-'<).18) 
~238 0.494 ± 0.092 1.1 (0.003-2.06) 

Tritium NO NA 

22137 GammaS~ ~CVg :t 2-slgmab ~ 
South of former Building 839, 2.5 fbgs Ra-226 0.603 ± 0.397 1.94 (0.50-2.00) 

Pb-214 0.324 ± 0.103 0.90 (0.29-1.13) 
Th·232 0 .356 :t 0.162 1.258 (0.23-1.20) 
Ra-226 0.491 :t 0.225 . 1.05 (0.45-1 .05) 
Pb-212 0.320 :t 0.110 1.0795 (0.1-1.4) 
K-40 '\ 10.4 ± 1.69 25.34 (0.19-31 .0) 

Jso-Piu1onlum NO NA 

lso-Thorium 
Th-228 0.85 ±0.16 NE 
Th-230 1.06 :t 0.15 NE 
Th-232 0.78 :t 0.13 1.258 (0.23-1.20) 

lso-Umnilxn 
U.2331U·234 0.596 :t 0.094 1.0 (0.8-1 .0) 
u-235 0.050 ± 0.028 0.168 (O.o5-o.18) 
U-238 0.644 ± 0.099 1.1 (0.~2.06) 

Tritium NO NA 

Refer to footnote& at end of table. 
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Table.10 (Continued) 

Summary of Radionuclidea Detected in Soil and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I Sampl_., Number and LocatiOn I lso~pe Result Backgr~ I 
22141 Gemma Soec I!Cilg :t 2-slgmab .l!9:sl 
Soutti of former Building 839, 2.5 fbgs Th-234 0.896 :t 0.528 2.89 (0.324-3.0) 

Ra-226 1.19 ± 0.605 1.94 (0.50-2.09) 
Pb-21 .. 0.486 :t 0.142 0.90 (0.29-1.13) 
Th-232 · 0.458 :t 0.207 1.258 (0.2~ 1.20) 
Ra-228 0.387 :t 0.221 1.05 (0.4>-1.05) 
Pb-212 0.359 :t 0.122 1.0795 (0.1-1.4) 
Tl-208 0.408 :t 0.118 NE 
K-40 12.0 ± 1.9:1 25.34 (0.19-31.0) 

!so-Plutonium 
Pu-238 NO NE 
Pu-239/Pu-240 0.0110 ± 0.0082 J NE 

lso-Thorium 
Th-228 0.84 :t 0.11 NE 
Th-230 1.24 :t 0.14 NE 
Th-232 0.700 ± 0.10 1.258 (0.23-1 .20) 

I so-Uranium 
U-233/U-234 o.sn :t o.095 1.0 (O.IH .0) 
U-235 0.053 ± 0.026 0.168 (0.05-0.18) 
U-238 0.645 ± 0.091 1.1 (0.00~2.06) 

DCIIL :t 2-slorilab 
Tritium 970±240 NE 

Refer to footnotes at end of table. 
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Table 10 (Continued) 

Summary of Radionucll(les Detected in Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

( Sample Number and Location I Isotope Result Background" I 
22142 Gemme S~c QCVg ± 2o.S!9mab pCVg 
SouthweS1 of former Building 839. 6 Aa-226 1.55 ± 0.674 1.94 (0.50-2.09) 
lbgs . Pb-214 0.709 ± 0.201 0.90 (0~1.13) 

Bi-214 0.728 ± 0.141 0.8 (0.27-1.4) 
Th-232 0.735 :t 0.272 1.258 (0.23-1 .20) 
Ra-228 0.7·68 :t 0.302 1.05 (0.45-1.05 
Pb-212 0.638 :t 0.204 1.0795 (0.1-1.4) . 
Bl-212 0.831 ± 0.482 2.7 (0.4-2. 7) 
Tl-208 0.648 ± 0.159 NE 
K-40 19:~ ± 2.93 25.34 (0.19-31.0} 

!so-Plutonium 
Pu-238 0.0121 ± 0.0084 J NE 
Pu-239/Pu-240 NO NE 

I so-Thorium 
Th-228 0.79 ± 0.15 NE 
Th-230 1.18± 0.16 NE 
Th-232 0.87 ± 0.13 1.258 (0.23-1.20) 

!so-Uranium 
U-233/U-234 1.10± 0.13 1.0 (0.8-'1.0) 
U-235 0.107 ± 0.037 0.168 (0.()5..:().18) 
U-238 1.0± 0.12 1.1 (0.003-2.06} 

Tritium . NO NE 

Refer to footnote& at end of table. 
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·Table 10 (Continued) 

Summary of Radionuclides Detected In Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

I SarJ1>1e Number and location - I 
lsotope Aesul Background" I 

21614 Gemma Se!C ~Vg ± 2-s!gmab ~ 
West of former Building 839, 7 fbgs Th-234 1.24 :t: 0.676 2.89 (0.324-3.0) 

Aa-226 1.07 :t 0.829 1.94 (0.50-2.09) 
Pb-214 o.no :t o.215 0.90 (0.2£H .13) 
Bl-214 0.644 :t 0.159 0.8 (0.27-1.4) 
Th-232 0.544 ± 0.231 . 1.258 (0.23-1.20) 
Aa-228 0.757 :t 0.336 1.05 (0.45-.1.05) 
Pb-212 0.627 :t 0.201 1 ,0795 (0. 1-1.4) 
Tl-208 0.648 ± 0.160 NE 
K-40 22.9± 3.35 25.34 (0.19-31.0) 

. lso-Piutonh.m NO NA 

lso-Thorium 
Th-228 1.06 ± 0.14 NE 
Th-230 1.70±.0.17 NE 
Th-232 1.0± 0.12 1.258 (0.23-1.20) 

lso-Uranlum 
U-2331234 1.36 :t: 0:14 1.0 (O.EH.O) 
U.235 0.068 :t 0.027 0.168 (0.05-0. 1 8) 
U-238 1.25 :t: 0.13 1 .1 (0.003-2.06) 

Tritium NO NA 

Refer to footnotes at end of table. 
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Table 10 (Concluded) 

Summary of Radionuclides Detected in Soli and Field QC Samples 
Collected During Voluntary Corrective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

1· Sample Number and location I Isotope · Result Background'l I 
20881 Gamma Spec NO NA 
Equipment Rinsate Blank 

tso-Piutonium NO NA 

tso-Thorium eCVL :t 2-slgrnab 
~228 NO NA 

·Th-230 0.190 :t 0.058 J NE 
~232 0.043 :t 0.029 NE 

lso-Uranlum NO NA 

Tritium NO NA 

8 95th Upper Tolerance Umlt or 95th Percentile from Table 7-2, Summary of Background Concentrations tor RadionucJides 
in Soils, In Sandia National Laboratories/New Mexico, October 1994, draft, "Background Concentratk>ns of Constituellts o1 

·Concern to the Sandia National labomlorie61New Mexico Environmental Restoration Project: Sandia National · 
· laboratories, Albuquerque, New Mexico. 

b:t counting •rror 
cRadlonuclides: Ac = actinium, Bi = bismuth, K = potassium, Pb = lead, Pu = plutonium, Ra = mdium, Th = thorium, Tl = 
thalll001, U = uranium. 
dRanga in background, In Sandia National laboratories/New Mexlc:o, October 1994, draft, ·Background Concentrations ol 
Constituents of Concern to. the Sandia National laboratories/New Mexico Environmental Restoration Project," Sandia 
National Laboratories/New MeXIco, Albuquerque, New Mexico. 
8 Background value established for U-234 onty,, 
fbgs = Feet below ground surface 
NA = Not applicable 
NO = Not detected at the associated minimal. detectable activity 
NE = Not estabfiShed In source ched 
pCill = Picocurles per Jher 
pCilg = Picocuries per gram 

301462-08&06.000 1ll29m ll:4&am 



Table 12 

Calculation of Relative Percent Difference for Duplicate Soli Samples 
Collected During Voluntary Conective Measure at Former Buildings 838 and 839, 

Technical Area I, Sandia National Laboratories/New Mexico 

Result A Result B RPO 
Parameter Sample t 20683 Sample 41 20684 

VOCs (Acetone). 40 ~sVkg (B) NO NC 

SVOCs NO NO NC 

PCBS NO NO NC 

Metals1 molka 
Arsenic 11.4 11.7 2.6 
Barium 619 447 32.3 
Beryllium 0.51 0.37 31 ;8 ·. 

Chromium 7.2 6.5 10.2 
Lead 6.7 NO NC 
Mercury 0.052 .. NO NC 
Nickel 7.6 6.4 17.1 

Radlonucllde&1 ~Vg MD 
Th-234 NO 1.16 ± 0.983 NC 
Ra-226 1.79 ± 0.894 NO NC 
Pb-214 0.633 ± 0.139 0.611 ± 0.132 0.11 
Bi-214 0.491 ± 0.118 0.540 ± 0.125 0.29 
Th-232 0.790 ± 0.315 0.362 ± 0.281 1.01 
Ra-228 0.383 ± 0.269 0.315 ± 0.293 0.17 
Ra-224 NO 1.62 ± 0.522 NC 
Pb-212 NO 0.530 ± 0.139 NC 
K-Ml ) 9.31± 1.67 9.41 ± 1.69 0.04. 

lso-Piutonium NO NO NC 

· lso-Thorium 
Th-228 0.650 ± 0.082 1.66 ± 0.18 5.11 
Th-230 0.956 ± 0.092 B 2.37 ± 0.20 B .6.42 
Th-232 0.572 ± 0.067 1.62 ± 0.16 6.04 

!so-Uranium 
U-233/U-234 1.14±0.15 0.99 ± 0.16 0.68 · 
U-235 0.150 :t 0.056 NO NC 
U-238 1.00 ± o:14 0.80±0.15 1.12 

Tritium NO NO NC 

8 Radlonuclldes: Bl • bismuth, K = potassium, Pb = lead, Aa = radium, Th = 1horium, U .. uranh.m. 
B 
MD 

mglkg 
NC 
ND 
PCB 

• Analyte detected In laboratory method blank 
"" Mean difference = (!Result A- Result BI)ISquare 

root ((Enor A)l + (Enor Brl 
• Mlllgram per kilogram 

- Not calculable 
• Not detected above labora1oly reporting limit 
= Polychlorinated biphenyl 

RPD 

pCUg 
svoc 
VOC 
jlg/kg 

• Relative percent dltterence • {(!Result A 
Resuh BI)I([Re&Ut A+ Result B]/2)) X 100 
Pk:ocuriee per gram 
Semlvolatile ·organic compounds 

.. Volatile organic compound 
Microgram per kilogram 
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COMMUNICATION DUCT WITH THE ABANDONED ACID DRAIN 





.~ 
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 Environmenta~ Inc. 

5301 Central Avenue NE, Suite 700 
Albuquerque. NM 87108-1513 

505.262.8800 
Fax: .505.262.8655 

Project No. 842717.01 

Report on the Investigation of the 
Communication Duct with the Abandoned Acid Drain. 

Miss Langkopf: 

Sandia National Laboratories/New Mexico 
Task Order CPA56064. Purchase Order 107802 

Soil and sediment sampling results for sampling conducted at the intersection of K and 9111 Street 
are presented in "Report on the Investigation of the Intersection of the Communication Duct with· 
the Abandoned Acid Drain" (IT, 1992; SHEARS# 26892). IT Corporation collected samples on 
February 26, March 31, and April2, 1992. The samples are documented on chain of custody 
numbers: 03141, 03142, 03145, and 03091. A total of 3 soil samples and 1 clay tile sample were 
collected. The soil samples were collected to determine the presence and concentrations of · 
potential hazardous constituents associated with the abandoned acid drain line that could pose a 
health threat to workers during construction of a proposed communication duct. The location of the 
samples is depicted in Figure 5-35. A summary of the samples collected and the sample results are 
presented in Table 1. Gamma spectroscopy data is also attached. 

Respectfully submitted, 

SHAW ENVIRONMENTAL, INC. 

~y 
cc: M. Skelly, SN (w/ enclosures) 

M. Goodrich, Shaw Environmental, Inc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Compal)' 
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Table1 
Acid Drain Line. 

Sample Analysis Results 

1 Parameter SNl.A008298 SNlA008299 SH\.A008300 SNLA007547 
S.mple Type: Soil Soil SoU Clayne • AV«at;Je Background ~ion Level 

I Sampling Ollie: 02126192 03131192 03131192 OW2192 Soil Coocentratlons Soil 
S.mpllng l..ocallon: 5' South of Drain Line 6" South of Oraln UM 6" North of Drain Une Bottom of Tile and Ranges" 40 CFR 264b 

Volatile Organics NO" 16~· 141Jg11!g'" NA NA 8000 mg,1<g" 

. Semlvolatlle NO" No• NO" NA NA f 
Organics 

Arsenic 2.6 mglkg 1.6 mg.11g 2.1 mglkg 0.73 mgJkg Ailg •• U9 mglkg 80 rngAcg Range..0.9·2.7 mg.11g . 

Barium 156 mg.4(g 79.5 mg,tQ 108 mglkg 143 mgt1(g Avg •• 82.07 mg/kQ 4000 mg.1(g Ranga.SS.&-'171 mmAI; 

Cadmium NO < 0.5 mgAcg 0.96 mglkg 2.4 m!j/11g 0.69 rnglkg NDcO.SO mgt1(g . '40 rng.4<g 

!Chromium 3,0 mglkg 6.2 mglkg 7.6 mgt1(g 36.3 mg/kG . Avg.-7 .85 mgt1fQ 400 rngA<g 
(cluomlum e•) 

i1 Lead 3.4 mg.11g NO < 5.0 mg.to NO< 5.0 mg,1<g 14.8 mg,1lg 9.59 ::1:2.18 mglkg NG 
!Mercury 
I 

NO <0.10 rngAc; NO< 0.10 mglkg NO< 0.10 mglkg NO< 0.10 mglkg NO < 0.10 lllg/kg 20 mgl1<g 

S.lenlum NO <2.0 mgA<g NO < 1.0 mgA<g NO< t.o mQt1co NO < 0.50 mg/kQ NO < 1.0 mgAqa NG 
, snv.r NO <1.0 mg.o1fg NO< 1.0mgA!g NO< 1.0 mgAqr NO< 1.0 mgAqr NO< 1.0 mg.1cg 200~ 

"Background values are baaed on 14 surface aofl aamplea collected frum Ate& Ill during AprD. Samples_,. preplllld and enllyzed In an Identical manner as 
drain line sob {Enaeco Report 022083, 05101192). .· 
"Proposed IICiiona levels for soil remediation (40 CFR 2M, Subpart S. Appendix A). 
"Riportlng liri'llla ar8 anllytHpecillc and are approximately 100 ~; 1M laboratory report for lpiCIIIc reporting Omits. 
'Acetone-mauured In method blank at t 1 mgrtlg. 
•Action level for IC8Ione, only target analyte measured In sampl11. 
'Compouncl-apecift.;; IClion levels are wei over laboratory NpDrtlng limltl. 
NA • Not .,;alyzed . 
NO • Not dei«Hcf 
NG • None given 

e e 
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**************************************************~********** 
***************** 27-FEB-92 12:31:56 ***************** 
************************************************************* 

: •' ., .. 

oil Sample: #SNLA008298-3 for Bill Bishop (TA-I) 

PECTRAL FILE NAME: 0227JWK1. SPT 
~AMPLE DATE: 06-FEB-92 14:00:00 
SAMPLE IDENTIFICATION: 

YPE OF SAMPLE: 
Mil'LE QUANTITY: 1.000000 UNITS: EACH 

SAMPLE GEOMETRY: 
-FFICIENCY FILE NAME: VERTO. EFF 

""**********************************************"************* 

ACQUIRE DATE: 27-FEB-92 10:28:51 
~ESET TIME(LIVE): 14400. SEC 

wLAPSED REAL TIME: 6690. SEC 
ELAPSED LIVE TIME: 6689. SEC 

* * FWHM(l332) 
* SENSITIVITY: 
* SHAPE PARAMETER 
* NBR ITERATIONS: 

* 

2.085 
5.000 
5.0 % 
0. 

""************************************************************ 
' * 

"''E.TECTOR: Vert * LIBRARY:AREAV .LIB 
. ~LIB DATE: 27-FEB-92 .10:23:42 * ENERGY TOLERANCE: 
li.EV/CHNL: .2498394 * HALF LIFE RATIO: 
OFFSET: .6835088 KEV *ABUNDANCE LIMIT: 

* 

1.500 KEV 
8.00 
80.00% 

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

ENERGY WINDOW 70.64 TO 2047.37 

i'K IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR 

1 0 77.51 398. 1107. 2.99 307.51 296 35 5.96E-02 29.8 
2 0 238.68 428. 341. 1.34 952.61 946 15 6.40E-02 11.1 
3 0 295.27 185. 217. 1.41 1179.11 1172 14 2.77E-02 18.4 
4 0 351.97 464. 130. 1.18 1406.06 1398 19 6.94E-02 8.2 
5 0 511.16 286. 117. 2.20 2043.23 2029 28 4.28E-02 16.1 
6 0 583.05 206. 91. 2.23 2330.97 2317 29 3.07E-02 14.8 
7 0 609.29 284. 180. 1.38 2436.00 2426 31 4.25E-02 13.1 
8 0 911.15 99. 60. 2.13 3644.22 . 3633 24 1.48E-02 20.2 
9 0 1120.87 94. 24. 1.04 4483.61 4475 20 1.41E-02 15.3 

10 0 1460.82 894. 63. 2.60 5844 .. 28 5829 28 1.34E-01 3.7 

PEAK SEARCH COMPLETED (REV 15.8 · ND PC VERSION MAR 90) 

FIT 



.. UCLIDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) 
NUCLIDE LINE ACTIVITY REPORT PAGE 1 

IFISSION GAS 
UCI/ 1-SIGMA 

UCLIDE SBHR ENERGY AREA BKGND tABN %EFF EACH ERROR 
AE-135 FG 249.60 0. 0. 92.00* O.OOOE+OO .OOOE 0 .OOOE 0 

608.18 284. 180. 2.89 4.742E+OO 2.417E 13 3.178E 12 

ACTIVATION PRODUCT 
UCI/ 1-SIGMA 

UCLIDE SBHR ENERGY AREA BKGND tABN %EFF EACH ERROR 
BA-131 AP 123.80 0. 0. 29.00 O.OOOE+OO .OOOE 0 .OOOE 0 

133.61 0. 0. 2.16 O.OOOE+OO .OOOE 0 .OOOE 0 
216.07 0. 0. 19.70 O.OOOE+OO . OOOE 0 . .OOOE 0 
239.62 428. 341. 2.40 1.096E+Ol 2.242E -3 2.483E -4 
373.24 0. 0. 14.00 O.OOOE+OO .OOOE 0 .OOOE 0 
496.31 0. 0. 46.80* O.OOOE+OO .OOOE 0 .OOOE 0 
585.03 0. 0. 1. 22 O.OOOE+OO .OOOE 0 .OOOE 0 
620.09 . 0. 0. 1.36 O.OOOE+OO .OOOE 0 .OOOE 0 

1047.51 0. o. 1.17 O;OOOE+OO .OOOE 0 .OOOE 0 

FISSION PRODUCT 
UCl/ 1-SIGMA 

.. JCLIDE SBHR ENERGY AREA BKGND tABN %EFF EACH ERROR 

.TE-133M FP 912.58 99. 60. 87.00* 2.791E+00 4.510El58 9.105El57 

NATURAL PRODUCT 
UCI/ 1-SIGMA 

JCLIDE SBHR ENERGY AREA BKGND %ABN %EFF EACH ERROR 
t.<..-40 NP 1460.85 894. 63. 11.00* 1.889E+00 1.738E -3 6.424E -5 
RA-226 NP 295.20 185. 217. 20.10 1.003E+01 3.710E -5 6.83'0E -6 

351.96 464. 130. 39.30 7.855E+00 6.074E -5 4.987E -6 
609.19 284. 180. 48.30* 4. 742E+00 5.017E -5 6.597& -6 

1120.30 94. 24. 16.00 2.300E+OO 1.035E -4 1.579E -5 
1764.50 0. 0. 16.60 O.OOOE+OO .OOOE 0 .OOOE 0 

~-214 NP 87.30 0. 0. 4.67 O.OOOE+OO .OOOE 0 .OOOE 0 
241.90 0. D. 7.60 O.OOOE+OO .OOOE 0 .OOOE 0 
295.00 185. 217. 19.00* 1.003E+01 2.380E333 4.383&332 
352.00 464. 130. 36.00 7.855E+OO 4.022E333 3.302E332 

n!-214 NP 609.30 284. 180. 47.00* 4.742E+OO 1.502E455 1.975E454 
1120.40 94. 24. 17.00 2.300E+00 2.840E455 4. 331E454 
1238.30 o. 0. 6.00 O.OOOE+OO .OOOE 0 .OOOE 0 
1764.00 0. 0. 17.00 O.OOOE+DO .OOOE 0 .OOOE 0 

AN-511 NP 511.01 286. 117. 100.00* 5. 537E+OO 2.089E -5 3.358E -6 
-~-228 NP 338.32 0. 0. 11.40 O.OOOE+OO .OOOE 0 .OOOE 0 

911.07 99. 60. 27.70* 2.791E+OO 2.167E 20 4.375E 19 
969.11 o. 0 .. 16.60 O.OOOE+OO .OOOE 0 .OOOE 0 

TT.-208 NP 277.35 0. o. 6.80 O.OOOE+OO .OOOE 0 .OOOE 0 

• 
510.84 286. 117. 21.60 5.537E+OO 9.672E -5 1.555E -5 
583.14 206. 91. 84.20* 4.918&+00 2.006E -5 2.972E -6 
860.37 0. 0. 12.46 O.OOOE+OO .OOOE 0 .OOOE 0 
763.13 0. 0. 1.64 O.OOOE+OO .OOOE 0 .OOOE 0 

1093.90 0. o. .37 O.OOOE+OO .OOOE 0 .OOOE 0 



•. UCLlDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88) 
NUCLIDE LINE ACTIVITY REPORT PAGE 2 

.PRODUCT 
. UCI/ l-SIGMA 

UCLIDE SBHR ENERGY AREA BRGND %ABN %EFF EACH. ERROR 
rB-212 NP 115.19 0. 0. .60 O.OOOE+OO .OOOE 0 .OOOE 0 

252.70 0. 0. .36 O.OOOE+OO .OOOE 0 .OOOE 0 
238.62 428. 341. 44.60* 1.096E+Ol . 3.611E -5 3.999E -6 
300.08 0. 0. 3.41 O.OOOE+OO .OOOE 0 .OOOE 0 

• 



•• UCUDE IDENTIFICATION SYSTEM (ND PC VERSION DEC 88} 
UNKNOYN LINE REPORT PAGE 3 

I NIDENTIFIED.: PEAXS 

PK IT ENERGY AREA BKGND FWHM CHANNEL LEFT PW CTS/SEC %ERR %EFF 

1 0 77.51 
8 0 911.15 

398. 1107. 2.99 307.51 296 35 5.96E-02 29.8 O.OOE+OO 
99. 60. 2.13 3644.22 3633 24 1.48E-02 20.2 2.79E+OO 

LINES NOT MEETING SUMMARY CRITERIA 

PK NUCLIDE ENERGY HLFE DECAY UCI/EACH ABNDIFF FAILED 
2 BA-131 239.62 11.80D 3.412E 0 2.242E -3 2.04% ABN 
3 PB-214 295.00 26.80M 6.066E337 2.380E333 81.76% DCY 
4 PB-214 352.00 26.80M 6.066E337 4.022E333 81.76% DCY 
7 XE-135 608.18. ·9.17H 2.883E 16 2.417E 13 3.05% DCY,ABN 
7 BI-214 609.30 19.70M 2.9148459 1.502E455 73.56% DCY,ABN 
8 AC-228 911.07 6.13H 4.1918 24 2.167E 20 49.73% DCY,ABN 
8 TE-133M 912.58 55.40M 2.739E163 4.5108158 100.00% DCY 
9 'BI-214 1120,40 19.70M 2.914E459 2.840E455 73.56% DCY,ABN 

• 



•• JCLIDE IDENTIFicATION SYSTEM (ND PC VERSION DEC 88) 
SUMMARY OF NUCLIDE ACTIVITY PAGE 4 

'

TAL LINES IN SPECTRUM 
IDENTIFIED PEAKS 
EN'IIFIED IN SUMMARY REPORT 

NATURAL PRODUCT 

.. JCLIDE SBHR HLIFE DECAY 
K-40 NP 1.28E+09Y 1.000 

\·226 NP 1602.00Y 1.000 
~-511 NP lOOO.OOY 1.000 

TL-208 NP 1602.00Y 1.000 
l>l;l-212 NP 1.91Y 1.021 

• 

10 
2 
8 80.00% 

UCI/EACH 
1. 738E -3 
5.017E ·5 
2.089E -5 
2.006E ~s 
3.611E -5 

1-SIGMA 
ERROR 
6.424E ·5 
6.597E ·6 
3.358E -6 
2.972E -6 
3.999E -6 

%ERR 
3.70 

13.15 
16.07 
14.82 
11.07 
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STORM DRAIN DISCHARGE AREA AND OLD ACID WASTE DRAIN LINE 





~· 
Sliaw"' Shaw Environmental, Inc. 

October 24, 2003 

Brenda Langkopf 
Sandia National Laboratories/New Mexico 
P.O. Box 5800, MIS 1087 
Albuquerque, NM 87185-1087 

Stonn 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 Summaty. 

Miss Langkopf: 

Sandia National Laboratories/New Mexico 
Task Order CPA56064. Purchase Order 107802 

Soil and sediment sampling results for sampling conducted at the Stonn Drain Discharge Area 
(SDDA) and Old Acid Waste Drain Line (OA WDL) Investigation are presented in "Stonn Drain 
Discharge Area and Old Acid Waste Drain Line Site Investigation Southeast of Technical Area f' 
(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 b14Ulk 
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 Figln'es 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, lnc. (w/o enclosures) 
Project File (w/ enclosures) 

A Shaw Group Company 
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<(I 

:2: 
0• 

I 
I 
I 

t Manhole#3 

8899 

8893 ... ~- 8886, 8887 -A-q. 
SODA 

Former Channel 
Runoff Area 

Figure 2 · 

>" 

8897 
• 

LEGEND 

SHALLOW SOIL SAMPLE LOCATION 
AND SAMPI,E NUMBER 

Llr-88~0 ~t LOCATION AND SAMPLE NUMBER . . . -~ . . . 

·.~ 

-.,._ 

FENCE; UN£ 
; ;.,.· 

• sdOA MODERN CHANNEL 
. . . 

SODA FORMER CHANNEL 

Oto ACID WASTE DRAIN LINE 
;.!'/ 

SODA s~dRM DRAIN DISCHARGE AREA 

. 100M 

Soil Sample Location Map 
SODA and OAWDL Sitiflnvestigation 

Sandia National Laboratories, New Mexico 

3 

.·.' 

-~ 
~ 



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

. 

: •' ., ~. 

Sample 
Number 
SNLAOO-

88S7 

8858 

8859 

8860 

8861 

8862 

8863 

8864 

8865 

8866 

8868 

8869 

8870 

8871 

8872 

8873 

8874 

8875 

8876 

88n 
8878 

8879 

8880 

8881 

8882 
8883 

8884 

8885 

8858 

8886 

8887 

8888 

Table 1 · · 

Sample summary · 
Storm Drain Discharge Area and oid Acid waste Drain Une 

. ~ ;· <~ •• ' • ~ 

O...ality 
Date Sample CoRection Sample Con1rol 

Colecled Area Method Matrix Designation 

5f7192 SDOA-FC BH Soil Rouline 

5f7192 SOOA-FC BH Soil Routi.ne 

5!7192 SODA-FC BH Soil Oup 8858 

5f7192 SDDA-FC BH Soil Rouline 

5fTJ92 . SOOA-FC BH Soil Routine 

5f7192 SDDA-FC NA Water Equip Rinse 

Sfl/92 SDDA-FC BH Soil . Routine 

. Sfi/92 SDOA-FC BH Soil . _Routine 

5f7192 SDDA-FC BH Soil Routine 

517192 SDDA-FC BH Soil RoutineJSNL 

518192 SOOA-FC BH . Soil Routine!SNL 

518192 SDDkFC . BH Soil Routine 

518192 SDOA-MC HA SoU Routine 

518192 SDDA-MC HA Soil Routine 

518192 SDOA-MC NA Water Equip Am. 

518192 SDDA-MC HA Soil Routine/S~L 

518192 SDDA-MC HA Soil Routine 

518192 SDDA-MC HA Soil Oup 0074 

518192 SDDA-MC HA Soil Routine 

518192 SDDA-MC HA Soil Routine 

518192 SDDA-MC HA Soil Routil'l!l 

51i1192 SDOA-MC .· HA sOil Rou.tln!t 

5/11192 SDDA-MC HA Soil Routine 

5111192 SDDA-MC NA Water Field ~nk 

5/11192 SDDA-MC HA Soil Routine 

5111192 SDDA-MC NA Water Eqtlip Rinse 

5/11192 SDDA-MC HA Soil Routine 

5/11192 SODA-Me HA Soil Routine 

516192 SDDA-FCRA HA SoB Routine 

5/11192 SDDA-FCRA HA Soil Routine 

5111192 SDDA-FCRA HA Soil Dup~ 

5/11192 SDOA-FCRA HA . Soil RoutineJSNL 

17 

Sample 
Depth 
(feet) 

3' 

6' 

6' 

3' 

6' 

NA 

3' 

6" 

3' 

6' 

3' 

6' ,. 
,. 

NA 

1' 

1' 
. 

1' 

1' 

1' 

1' 

1' 

1' 

NA 

1' 

NA 

1' 

1' 

1' 

1' 

1' 

1' 
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I 
I 
I 

I 
I 
I 
I 
I 

Table 1 (Continued) 
( 

... .. . . . . . . . . Sample Summary 
storm o~aln Discharge Atea it lid 'Oia 'Atid waste Drain tinti. 

. ' ' ~-- ' . ..· ~- . . - .. . . 

· \ :• i Slunii.le · · 
,. 1 ,, -~. 

...•... :Numb-.!' 
. st-JLJ,~ 

8889. 

: ,, 
.,.' .. 

J@le . 
. CoDeCted 

_5111192 

5111192 

·- ; ··8892 .. .·.. . 5111192 

.·sa.ml'!e · 
·. A!~ll;-. ' 

SDQA-FtAA 

SDPA·FCF\A 

: ~-~- ; 

. c~~Km: I 

• ""'''~r· 
HA-

Sample 
t,Aairlic 

.·· Soil 

· ..• Soil 

Soil 

i. 

Ou"lty 
Control 

D&Sigillltion 

. -f!OO.il~ 

· Rbutlne 

Sample 
Depth 
(ieet) 

1' 

1' 

1' 

, HA ~~ Routine 1' ~; 

':'1'-i~~Ji~~pH~~- ..... ·. ___ . --. :: .. ... .··. . -. .· . . · 
Rolitlnw~llo. S,pllt sarnPJes cf>llecled lOr rad~ scrilen!liJ;bY StilL. 
SDD~~FCf\A .. SI,Orm .pra!O. QISctiarge Area,.-Fot!l\&.r <;hann..l Runclfl Area. 
SDDi\'·FC.;••Stonn Qrali't.'~~·Are~in~ CIYU'ti}Jii· •.• · '-
SQQ~ _ _,; ~m Dn!lri Pl~r!le. 1\t~n q18nncil. 
HA;-. .H~ ia~r •. - .. - . -- . 

,· ~ t;4H~~~~; ~ :;.~ ·--.-. : .-.. 
Do;. Dupi~~'SOil:aarnple. 

r· · ·-·~- I 

'j 
' -r .. 

,. 
l 

; .· 
';.."'I ':;o 

·-. ;,. j !~:,.-

.> : \~ ; ~:.:~ 

. ~~: . \. . ~ -~- ,_._, 

<: :• 

18 

' .. ' 

i. 

·-· .. _. 

; ... 

. 

_, __ 

" .. 

NA 

•:. 

··\- h-
;;,-.. :-i> 

.. ~ :·.· 

. ~~J ~--:~ 
-~ ~~~--
·:-~ 

... ;, 
,~·:;;: ~-.";<-· 

··';.~ 

-•·' ~· 
-~r~j B~. 
f..~:;; 
"·~< 
,-.~. ,.. .•.. 

-•.,. 
.,: 

_-,;_,.,, 
__ ,, .. 

:" 



-· .._ - .... - - -- -- ------

Sample Sample 
SNLAOO. Area 

Table 2 · 

Detected Total Metals In Soli S~mpln, Collept~ ,·· 
from the Storm Drain Discharge Area (Method 601 Of:7000 Se~les) 

:~, 

R"ults In mgtkg 1, 
, .. __ ., ... ''"" ... ,. ·-· .. , .... : .. ..,. , ... 

Sample ·Total .. 
Deplh Arsenic Barium Selenium cadmi!im • ChrOmium Le~d 
(teet) (7060). (6010) (7740) : ~$oH)) .. (6610) : (7<121) . 

Proposed Correction Levels In Sollb 80 400 NL 
40::.: . i· 

~L N~ .... 

8857 SDDA·FC ·3' 3.4 122 NO <1.0 ~o <.o.so. 5.0 .. .14.0 

8959 SDDA-FC 6' 2.3 92.6 NO <1.0 NO <050" 3.0 6.8 

-~ :·, 

..-- . 
: 

Ji4er,eury SliVer 
(1471) (6010) 

20"• 200 .. 

NO <0.10 NO <1.0 .• 

NO <0.10 NO <1.0 :, 

8859 SODA-i=C 6' (Oup) . 2.2 n.8 ND.<1.0 NO<O.SO 3;6'. 8.9 ND<0.10 .. NO <1.0 .: 

8860 SDQA-FC 3' 3.9 . 161 ND<2;0 NO &:SO .4.6' . 14.6 NO <0.1b . "NO <1.0 

8861 SDDA·FC 8' 2.<1 . 110 ND:<1;0 Ne . ..Co50 5;1·' 6·;3· NO <0.1,0 NO <1.0 · 
~ 

8883 SDDA-FC 3' 3.0 135 ND<izto NO <0.50:1 .3.6 4.5 No <O.to. : NO <1.0 "I 

8884 SODA·FC 6' 3.7 126 .• ND <1.0 NU~,po·· '0 4.3 10.8 NO <0.1:0~~ o'.ND ~1.0 1 

8865 . SDDA-FC 3' 3.4 113 f. NO <i.o ;No ~O.sO 5.0 8.9 NO <0.10 NO ;,;1.0" .' 

SDDA-FC ?: ~0"<1;.0 NO <0·,50: . 
.. 

NO <1.0 1 8866 6' 2.0 . 6<1.3 . 2.7' . 5.3 N.D <0.10 '· .• .. ·. : 

8868 SDDA-FC 3' . 3.1 186 ;. ND.<1;0 ND «)50. :· •' .6;<1 
'• ... , 3.4. Nb <o_,fo ·:NO ~1.o··l 

9861) SOOA-FC 6' 0.68 68.1 NO <1,0 NO<()~~>· . ; ·~:0 2.5 . NO <0.10- -,NO <1.0. ! 

SDDA~MC No~:5M . 
. --~, 

9970 1' 3.7 108 ND·<t,,o · :ts ·· 16.0 :NO <0.10 NO '<1.0 · 

8871 SDDA-MC 1' 2.9 103 ·. ND~<~;o ·.NO <0.50 5.3 23.8 NO <0.10 . ND:~t.o I 

9873 SDDA-MC 1' 3.5 141 ::": l':lq<1.0 :N.:~ ~jso< ; o:· t~s :· ·202 NO <0.10 ·. NO:C1.0. I 

8874. SODA-Me . "1' 2.6 .6<1.7 · tto <t.o NO <0-.so .. · 
• !: . • .• 

. . 5.1". .. 15~ N.D <0.10 NO ,c1.0 .1 

8875 SODA-MC 1' (OUp) 3.2 il7.2 NO <1.0., ;NO <O.So s.o 1.6 ND<ci.1o . N0,<1.0 i 
8876 SDDA-MC ,. 3.4 NO ,:~.0 , NO <1.0 'NO .dl.so NO <1.0 1().6 NO <().10 ND.<1.0 

am. SDOA-MC 1.' 1.<1 . ·""i2Jf :, Nt! <,;a: ND <0150 . .. ~ ;·. . 
~.2 .. -~.6 . N.D<0.10. ... NO <LO 1 

8878 SOOA~MC 1' 1.0 . 68.( r r-io<1.cl"" Nb &.sP··· ' i;9' . . ·. 3.3 Nbi<O.to · N0<1.0 

8879 SODA-MC ·. 
.. . . 

NQ.<Q.50, .).~. ; iND·<O.tO 1' . 2.5 3-U.o : N0<2;0 2.9 ; ND,<1.0 

388So SDOA·MC 1' 1.4 44.2 ND <1.0 ND <0.50 3.5 13.2 . NO <0.10 NO <1.0 j 
-

~-:~~:~: ?.hf\~.: ';~~ 
l~)-iJ4~ 

';/l~ ALit~~'~ :#.i,!':J~J !i:'·,·,, "l--: 19:::5.; 
,\ v" .. *~~~.",;:{';' ~. '.·~.o:ii ·.:·. ::::.·:· .. ( ... :~!· ,··. 

. . 
'·~·:,·,~(."",._~,~~:.:•••:.·> ::;,;,._••:: "' ""•.)l".,r,<:JI.~Ift:.;tc-:""J~" o""!->BI'-'..oi)::':•,~.\•:•;.,, 1:-;".:f·'"'•" "•,"WJ,''•'""'' I'•'' ··-"••• ••: 1 ~;.. •: ~ .• ·• ., .. ,..._ ........ .:.._'oA• ••: • 

-



·-·. -· ··.--;t~·.l~·:.~ .~:~.~·' 0.'' • - --------·> .. --- - - - -
. :i. 

-;;. ': ,:· .. .-: ·.p;_ ... ... 
:'.•:.'1} .; .... ) 

·,.: .. ;,·~ -. i).~·· 

i{' 

. . .. -~~-

, -·"-···- ...... . . ... J)~!;?!!:.?..L99'!WW~~~U.. .. .. ·: .. _.-~-.. 
.·. ..... L .... 1'''Q~~.t~~ I.~t~!. M~tlls?-~!n:·.$.~1L§~.oo·ruts:~cill'f.¢J~.d " :. . ·· ... 
'frorri the> Storm1 oralfi::illsclirarJ§JArea 'tMtlhi:Sd· 601!0ffll00: Strles) · -~r:·:~r:; ,;·:~r:·~::·-:·· -~-:~.t;~.~~~: . ~,--~-~---· --· ····:·.·:~:· --~· -~_;::;···· .. 

<' 

·' .. ;t! .;::';;. 

.-·~ . '' ... {:' : ..... · 

':·' 

... Jl. . ·' .• ... ·;;·... "~ i , :~ ;:~;~~ •. ; • ;- · ... , ' .. , ~.·.:, , ., ~-. -~.::·· .• . ,,T<J~;, ! · ·• . .· .. · .. . .. ..... . . . { • . 

~' . . . 11 .$~mP.I~.: .. $J.mPI!:: ....... , . .R!iL.:. . ~~1.!1. .. : .e!r!l!!!L :: §.!i!ll!!!.!n't ~ Q~~.m!!!.i!l . Ch!'~!U.bt .. Lead . . . ~!irc:ury : : Sll~er · 
SNLMOoc · · . Area (;;.<·ll; ! . ((~tt- •· '. (7W~.~)• . (601 0} '•i J ,·(7740)) /'.;:; (60~ Q} ., (60~0); · (7421) (7!471} · .(601 0) 

~ ~·~··· ......................................................... ,... ... ... ·. .. ...... ·.· ..... . 

, .. ·· 8882 : .. ··· · ·.SQOA·MC .,i ,.1,~ ... : 1.7· ·~· 63,0:,; ,; ·ND~.<1.G :,,ND.t<!ll50 ; , :. 3.0•· .4.7- ND-.<0.1:0;: .. NO <hO · ,, ' . ' 

' . ;;,_ 8884 ;, .: : ,., ~sdoA-MC ( >1·~i ' , .. 6;87 ;• S2.9Vn ·NI)\;<1.9 · .•tN~~sO 1· "' · '2;0:: 3;3 NO <0.10-. :eND <1.0 · 

" ;:i;_,; 88S5 -;~. ·· ,;,:sdoA-MC ! 11!' '' . 1.e ; il 61JI1i; '·fl()r.<1.0 •i'ND,<OlSO : ·• • •t;O<.• -4;8 NO <O.to:: :-NO <f.O . 
! ~ " . .. • • ' . 

i.'"'c1
: • ~.~-~::··' ·s~.I?!--FC!!A. ·~---:-~!~-:~.:.': -~~9 .. ~:···~. -~j~ .'' ::·Jil~~:c1.t :f-:115-'~q~~ !I .•::~. ~1~g.; 9;9 ' " '}~D;~.10 · ' 'NO~!~~~, 

< .. ·::' 8886 :·:~ .. :~'(Sl)OA,.FCRA_ ~ .,~ '' J.9 {'''< ~.Qii'• •'NI!)i·<1.? ,·,:NGf<otSO j. ;<; '3.t' 7;6 • ND'<0.10· .JND <1t0 

, .... ,,, ' ~87 l':'_< : . -~I?~A~_Fg~_A .... L1' t~'u.P.L .. ~:~ ... ·,Y ~:~ >· !'i~··--:~:0 'N~ ~~~~ ~ :···: :.3:8"· _s;2'- ', ND'<0.10 . NO <1:0 
8888 .·.·. " SDDA-FCRA i '1-~ " 2.9 '. 10a ~i. ''i'Nf:i'<s.o ''NO.!&i;5o ~ ' 7 4~~c 6i4 ND <0;10' NO <1;0 ·.·· 

~--··· . ~-·. '· -- ...... ~.- . ,... . .......... ~ ............. .t---- ··- ·-.-. ···---·---"-'·~ --· ...•... ,... ·-- ~"~- ..•. ,... . 

·-~9-~ .... :·<:t•SR.Q"-~!"<? .. RA ... L ... 1:~" .. ; ..• ,1 .. 4 ···-·· es!f\' -~~1.<5.0 ''Nb~Q'~~,,; __ -·r '§~!-' ... ; .·~.1.~ .· N.P <0.10' '''N~-~1-~o .· 
II. 88?9 .,. . . ~p$~~-~-.. :1'.<.' .. ' _j.1. ..,, . ~.~·: ---~-~·<.~,!> ... J~Q'~~ . ~~:·· ··~.§' .. :, ... · ~f .~ .NO ico.to' .·'NO <1.0. 

. .... ·1!-~~t' .. ·.:l~~'~q?A·:~~- .. F:;.£-~~ -:u;:~ .. ::L: t~ .. ;.~ · .. ,:~~~~;!!,It ~ti~~~~~-: .. ::~: :~i,2;::. .. : .. ,~::~~ :.· N~-~·~,::~::·~~:·:. 
88~ ..... 1 .... SO.I;)A, .. ~SA, . ;-- ... L... . ........... :.~.2.... ........... -l\18,.... . ~0::<5.0.. . N.(t<!UiO ·, .. . G. L . .. '~-· . tel D. ,co. . .. , < • . 

· ' ·1· eel!3. ', .. ;· .,,rso~A::c'~. ;. ;:!;~:·;. : .... :·~.2 ... ~ :.,. 189;,,'' ~~-.<s.o "•N~~~, ~.' .... ::~-~~ ~.o·:.::: No~~·t?:'·' :.N~ <~:~ !I 
881M . SOOA.ECAA . i •. L . .. -~9.... . 1~7. . NO <5.~. . .. ND.<0 .• 50 ... , . . 4.7 . 12'.0 ND <0.1.0. ... .. N0 .. :<1.0 

.ee95. sobA.FCM : t~.:(ti~p).:: 2.s . 22a · ·~o.<S.o -·Nn' . .f0:5o , .. ·. · 3.K · ''sf · o~·1e · No <1.o 
' " . . ~~- . .. . .. . . .. , '- ,.. .., .. 

P;N~:Mber l,;~~eriiheals Ia thti ~PKiel! Meth«i rel..-eno8 number . 
. :,;.·.~~~~~£:m:£~~4.~- .•. :·;:;·: : · .. ·> 

·. ~go;;.~ti'}it~~;;~-~!2,~~~~~~ haL 
SDOA-FC • Storm Oraln Olscharge-Area-Fol'llllll' ChaMel. . 
$DDA-MC • Storm Drain Discharge "'--Madam Channa!. "' 

.. -i ~ n.~.$ :~Jtt:·~·- -~4 -~:J1;j~ ~-._:.~; . :; ~v:-. 

.i£:fr''b -~v:;t.q}. ... ~ :~~ ~i::< J·: ~- .., ~ 
., ~ 

.J ,.., 

\(i;?c'·!fei:·~(SNL:'IU481 itt,,~, ;~~~!~ -~'~~~-~». ': -'~ <P7JJ!I"; ~:.~~ 
~(F ,;,,- 'F}~ '•O:.,i)ii'; 

··H·.~<.' 

. '· :;~,. !'· 

-~~~:"'" ~~-\i.?~ t< ,·: . .'·- ~ .... :... 
•. '17 

"' 
.• :•,_ ...... 

-

.·. 



- ----- -------; ~ 

Table 3 

TCLP Leachate Analyses8 of Soli. Samples Collected 
from the Storm Drain Discharge Area (Method 601017000 Series) 

•.! ., ;:)_;;. Di..'~-t;,.~ ···,..~': · c:·Jo .. _~ \. 
Results In mgtL 

.·.·:·:,:-· 

!!~·:,>.: · ;,-c .-;. ,·<--;::1. ,:_ ~ ~>~ '-~ .tc ~.-.. r~-\~---~::~.a-.:6 "t.:-• .::· ... 1::.-- -r·. -: ::•:t>".r-?rr: r>~-·- ,,._,.~~ 

''C'["· !·f:· ':-. ~ 2J}t;.,_:.J ."ri.~'.?·>~ <£E'l!;l/¥~j..f*:: "(->.~~ "~,\~~l.O~-'A J:' .. :· !-~,tJ'.i~ :-;;= -·.i~~::\ -~;-; !l . 

. ,_ _ _ _ _ :-:~~;:·>·.··_ ~~<~:.~·i·:~~:~~~~ ~~"'i'--""J<.:.u .. :~ ,··::::c-_ •• ~.~---- ;· .. ·Y.~.~{; ·· ~( ,__...,,_.· 

Salllllo :··1· · $8~· . · . ·oepth · Monic Barium Selenium 
SNLA<»-; .. ,,· :·Ai:u •. ' .~· . (feet) (6010) (8010) (7740) 

Cadmium 
(8010) 

Total 
Chromium 

(6010) 
Lead 

(8010) 
Mercury 
(7-470) 

Sliver 
(6010) 

TC\..P fl~a~~i;~ Lov.ol~-. .".,~ L:: .. , .• ;s.o '''·1·:: APO:O L· ·1.0 I 1.0 I 5.0 I s.o I 0.2 I 5.0 

8857 ,•·ci···••SOO~iFC ·I · •·3' ·· ;!c·-o+I0-<1;0 · :,,,.. · &t85 ·I· N0;&:050··-1·~~_.,,,();050 I t-lO.-c0;10 h N0<0.50 +:.N0&;0020,·kN0<0.10 

8859 .. · r· sooH.c·'.'.! .... : .'':6· .::. J.' N'tL~i.o ... r ~ .6.7s::-~t::. N[;) ,.:0.1<>=r :Nii~.o%0 ·1 No &.to . 1 .No.:.:o.50 .1 No .<0.o.q20 .r. No <0.1o 

8 · -~~- -i ·'I";· . 11 . f''' . I"' · . I . . . ·1 · · I . . .,.r, -'- -,--,_ .. 8 59 .. SOD •• FC ..... .$.(0up) . ., .. ND.<l.q. _ .... 0.79 .".N0<0.050. ND.<O.O.SO .. ;. N0<0.10 .... .N0.<0.50. .• · .... N0<0.0020 .l ... NO.:dl.10 

8860 ''l sooA~Fc'CI'' .~:V' ) _.No~1.o: .. J~ 1. .. ·" ·. t:::'.J:lti> <<Go . NQ ~.oM .1 No <Q,jo NR <9,50 :y:~P::o:ci:oo20 J ND .<0.10 

8861 ·. l~· sooA-~Fd.. ·.J · ·• 'a··r .1. Nb,c1.o '" f . V'"' . '&50'1 • .. .. -~.. " - .. J'Iq :<;(!. . . ~0 4!;0'5c{ J .1:4.0 <Q.tQ Nb :.:0.50 I. ~p_<(\;o~ro 1 . No <().1o 
6863; J· ~ sooA:Fc.·'J ~:.c )•· I NP.-~:t .• Q 1_~8 r Nq ~;ci~ "'o~_.!lso'Ji ~o ~.t9 . ND<o.50 I No .c0:oq20 1 No <0.1o 

8884' ''];c' S[)[)~:FC "~f·~---! ~· lJ . ~1;1.:<1,0. o.82 1 'No ~.1o · NCI'.~-~!!§ ,:J, ~[) <llJ:o. NO <0.50 I NO <0.0020 I NO .:0.10 

8885 :;l;>soo~-F<S' 'l • ·-·~'" . JL_ ~o ~!A H .. L' \IQ 4.1.o: ... No_~.o~~ L No di.to 1 No <0.50 ·:NO <O:OQ20 I . NO &.10 

8866 ·. ,:;;f: SODA·FC 'f". ': :a• . 
.. : -·-···. ...... N~~UJ f . =·q_;61_ , .. NO «i'!O&J iolo ·&.iiso''· I No <b. fo Nb\:O.sO J I· 0.018. I NO <0.10 

888(. s~>j:: .. SODA-FC :::·.)) '.'3'' !I q4i) lc1.o I ' 1 ·" -!" ·NO <0.10' : j-10'<0,050 NO <0.10 Nb''<o.5o I NO «>.o020 I ·NO &.10 

8869. . '·: SODA-FC . . r sr·-- NO <1.0 t·.,: .0~85 !'-. •-ND .:0;10 N0'1ci0;050·~· NO <0.10 ND<O.SO I·ND~.0020'·'1 ND<0.10 
., 

2.o .: ·I· Nb &Xo .. \ . - ... _, .. . . . -.. 
8870 ;· :• l•c SOOA-MC .. . .. . ...... ·•· ·1 .... NO <1;6 NO;;;Msa• NO ~:1'0. . J ... NO_:~o~s_O :j N0: <O:o?2()' l . NO <().10 

8871:' ., •I-. SODA-Me <1: i''f:. ND<1.0 ,.';a 2.0 . •No <O:lO NO ;.:0;050 .. NO <0:10 li NO <0.50 "'' NO <Oio020 I NO <0.1 0 
' 

8873. . :j· SODA,-Me ' ':1' . NO <1.0 1.9 ·• ;!•NO <OM NO i(O;OSO·. I NO &.10 ND><O.sO I N0<0•0020·l NO <0.10 

8874'' ··· ' sooA-Me: .. ,l! ·.: , .. 1: 1 . NO <1.0 1 , . is -~1· ,.,.No &:to . I Nt:>t~.o5o,· I NO <O.to NO. <0.50 I ND <0.0020· I NO <0.1 0 

8875'., soo,;..Mc h 1'(0up) d \~r>ii<1.~ ··,.j. >: 1. • .-,.·;r.;: N~D'.cg::IP il ~o·a.oso r NP<(()•.10 . No <O.sO L-No~«>.oo20· 1 . 1)10 <0.1 o 

8878:: ''·'·§ooA-Mo--1'· -·'·1· l1l'f1.0 -··r:t 1.9d'···r··Nodl':1·o·· 1 Nti:ai;oslf' 1 ~o~:iF . .. .... , .. $. - - ~-. __ · . . . ! ........ ,. ND<O.sb l''Nb<o.o020'1 N0-<0.10 

8877'· . I . I I I I . • -.SDOA-MC·d' .. · :t'······· .:>f"·"-Nii);.'C-1·.0--·'"- '"~·. · 0.88 .... · .. •ND~<0;10:·.-:F -•ND,<OiOSO.c.: ... .._ .. , .• ND<0.10 Nl!t·'C0;50 I NO ~•0020· ND~.10 

8878 SOOA-MC I 1' I NO <1.0 l 0.74 L!;-/11,9'~·19 '};L,)•!P <0.050 I NO <0;10 NO <0.50 I NO <0.0020 NO <0.10 

8879 SDOA-MC 1' No <1.o 1 o.-43 1 ND &.oto 1· t-Jo :co-.o50 1 0.42 1 ND <(1.50 NO <0,0020 NO <0.10 

8880 SDOA-MC "·•'··I ,, .. , .. ,.., ·····•1'··•·.-.··,;.r '1.,.,; .... ,,,. .. "-'··~·· ,, ........ ,.,.. ·1 .... ·- .. ··..:·'I··· .. ,.,. t: · ·, >No·~t;lh··: 1 •: .. · ·•·».-..::i"c. i:ND>Wi01'1) · .... N.~~.o;w · <NQ.t:c;IMii: · · .. No;co,so ND<0.0020 NO <0.10 

8882 SOOA-MC 1' . NEJ~ht&'. f.<F ! ·o-~65 ';1~-~i&O:'<I)!oto/ t ND'itO:oso' r 'ND'\.:Oiio' I NO <o;so N0<0.0020 ND<0.10 
.':. "'' ~. 

AIA·9'liwl'JSNL:~1 11 
~·-: 

... 
·A.: ::;.-?!~:;; ~- .?•· .. ···. 

,~; ... :;i,;;:·+.: ~~ 
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-
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Table 3 (Continued) 

. . . . a 
. ;<• .. · ... • ,_,. ·. • •. ::·· 1 "" : -~''"'~q .. :r.Q.~;::R,~Leaell\a:~~ ~f!-lyses of Soli· Samples Collected 

• i ,, .. , . ., .,, ::·•·r-' fr-om the-Storm Drain Discharge Area (Method 6010nooo Series) 
: ,, ',!.' ~ . ' i": 

~"1- :-.~·' '"! . : : f~ . 
Results In mg/L ., ... _, :·b:·v-:.·:· __ .. , .... :.1.:; :N-d\f:t ~-:.;,~-: . 

;;,.~r.::>::--:-:·-~ ·: ':!';; 

~~ .. ~- .. _ .. ' 
. ~~---:· ·;~ .:·;.~;;_; __ , .;, .. ~·~·:·· '~ ~-- .:;~ 

• ~, ··' ~..t> ,' ~I' 

•. '.r·. . .':''. '-~-. :;;:;..' .;~~~:· .. · .::' . 
. -~·-,.·· 

!? -- .. · .· + S(\m? ·: I;~ · · .. · ... · - · .,. -· - · · · t., ... -·Toliil ·· · · 

r:~= .. -·~=~~" · 4 ·f~i!~t-~toj .. .. i:o~~- .. $~~it ·:·~=~· .~:~i~t~~~~,--~~~6) l'·~~for· ·'s1iJor 
' (6010) 

·~- . ::·;sot>~-Mi',,. -~;~-~~o~o ;.·.. 0]6' ''i'No~10-~tiq;cJ:oso····· ",c>:~ ·· ·· · No~.so" No~.oo20 1 No,--c0.1o 
:-,, ....... .. . .. , -~ ... , ....... ,._. ~-~- •. ·~-..... ···-······-- ··:.~··• ...•..... -r -~··· . ..:.,.~·- ... ; ..... ,.,., ....... ~ .... ·" · .. ""' ··-·• .. ···~ ....... .. ... . . ··-········ ... . 

i8885 , :SOOf.,MC : r '!'< N040~;,; 0~~,; ;Nq,~.•2:~0 i. N2,,~;050; :;!;9•1;4 N£?.,.0.50 NO-c0.0020. NCl:~,.10 

I .~~t .. :~::; "J~R~~;f~~A .. ;,"· ,, . .:1; " , ' : -·-~P,5'~~~c~~; . ,.,, : . l~t '.: . "~o·~;~!( : "J?tt~i:91?9 · . ~'~~~:~;.1o_:: . .. ~o «~·~ _N9 ;oQJiQ,~ No <O: 1o 

.8886 SOOA·FCRA 1' NO <1.0 1.2. _N0_~~0,1~ ....... ~!? <0.050 NO <0.10 NO <0.50 NO <0.0020 NO <0.10 
.·.......,~~· ' 

· 8887 SOOA-fCRA 1' (Oup) NO <1,0 1.8 N[) <0.050 NO <0.050 1.7 NO <0.50 NO <(!.0020 NO <0.10 

. 8888 SOOA.fCRA 1' !• ;> :.< f.:l,t.!.+!<1:9>i ;(;:;• .• ,.~hi' \ N!i1~10; :; ~'il .!'!,Pi~'!),~;~ ;~t~9;:~.11~t r·<!:l;!;l,~liO NO <0.0020 NO <0.10 

8889 SODA·FCRA 1' ~~fli ·.'p~: •..• •:)f,8 .,;i.·:~}.NOil&f;,1Cf.:, ••/Ji!O~sOni.H :~3iQl'~;.ii";oNO-c0.50 NO-c0.0020 ND.C0.10 

8890 SODA·FCRA 1' NO <1,0 .. 1.7 · NO,.~,~'·' 1 NO <0.050 , , __ , ~ , 
···~' , .. •' .. NO <0.50 

' . NO <0.10 NO <0.50 NO .dl.0020 I NO <0.10 SOOA·FCRA N0<1.0 1.7 1' 8891 
- •. . ... 

. 8!31)2 i · ,,,&ODA·FCRA 1' NO <1.0 1.3 NO <0.050 NO <0,050 I NO <0,10 NO <0,50 

,,g~ga>··•. ''gjjl)':i;:i:FdRA i ' 1 '1'1 F.' '·'N~~1'.o;•.:•.>:.:·; ·iz:t·•··· . N0<0.10 NO-c0.050 I NO <0.10 NO <0.50 

r ~·.··· ·.-~··S,oo·~~9.M~ ,.,, .. '1::;~;1:,::;;:·~p'11~o ': .. ····::;:a···· ··"; Nff~iro < ·· .Jii'~~~;qso~"' ~~~q;;c&:fo'\ . ·~',~P'c<O;sir .: i'io~~~·~:"Wti"{o~1o 
:· ~ · ·SOD~~~c~·--··th~:t,C!R)·:·· .. t:!P-.41,0 .. ·~ u·:: · ! NO'<fJ',to : ND~050r NP.~.to>' ND<0;SO ... NO :.:0;0020' .. NO ~.10 
\ ~~;-:.,·t.. ; ~~~ ·:• .. >: ~:r. ~ ~, ~ ... :;...."4.J<. ~t· ·J... , . • .. · ··. ·'1~·'' · · ~::: ~·, . : i; ~ <{. .,:~ ''I' : lui!·'!. ~-~~ 1, 1 . ,.,.~ r·.. ·, r! , . . . ·~, · . ~ ·. 

~;~~~~~~~-~~-~?6::T.;·; .~~~ .L ·· · .... -·· .. ::.:· · .... 
!)up .... Oupl!l:Bi.~.aoil.uroPI•-···· ~ .. , .. . .. . . ..;.. : 
!'ifO.,'\''~Q'~ riot de-018411 at laliofatO!Y\'ePt'l'tlngJimlt..,;-1.;,; .. ' ,,,,, . . ,. 
soo~Oiji'A. :Stol'l'lil'flrli~~Oiseharge,Ateiir.r-FoR!jor,et..nrilll _RuooK·Aroi. · ·. ·. 
SOOA•FC .. ,stomr•DRIIA'OISCharg•·Are_,ermoF'Channol~ '". · . · ., · ·. . . · 
SOOA-MC • Storm Drain Discharge Aroa-Modern ChllllllOI. · 

\, ·. ": . 
I, • 'o ~ " ·'-

~ ;;.~-;.. ·.·-b.;, 

. .. : 

-~ ' . ., .... 

1 ·1 :. )'1~.: 

~=·. 

·.~: 

··1· c •. · 

•:;· -r-:. 

~·.,, .. :··. 

;:·;-:..; . . ···· ~.;'·4f .. : .:·~~!':; 

~: 

·.····.··~~w~ ~~~r* 'i;tJ~ · ~'/~io·;l i:~~t:;~ ?4:tflll2::. };, ~'ti)t\ t~%\te ~~~;. .. (".N~;\ ,.~{~~~ 
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Table 6 

Summary of Radiological Analyses of Soil Samples 
from the SODA and OAWDL 

(Results In pCUg) 

~r~k~ z~~ . .~~. :~:::; 1i~~t\; ~\ i:·~~~~. ~~;,·t~!f;':: ~W?~~~~ ?'.~:::;:~:; l~~ ·:~: ::'.:;,:,;: 

-

';.~l·~~:.';: ''""~ 
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Table 6 (CtJntinued) . 
. Summary of Radlolog.l.~.l A;~~lyses: ofSo,U Samples 
. · . ·• . .from the SDD.l: alt(J O'AWDL· . . . <~:..' ... 

.; 

· (Re8ults In· poi/g) 

-· 

Sample Sample 
SNlA..OO Area 137cs 40t< 22"Ra 226Ra 228Ra Tritium 

8886 SOOA-FCRA 0.133 [0.026] 18.4[2.6] 0.746 (0.102] 0.778 [0.072] 0.879 [0.092] NO (50) 

8887 SOOA-FCRA 0.0733 [0.0208] 20.8 {2.2] o.m[o.o82J 0.725 (0.058) 0.898 [0.088) NO (50) 

8888 SOOA-FCRA 0.0413 [0.0174] 19.2 [2.8] 0.983 [0.134] 0.957 [0.091) 1.20 [0.12) NO (50) 

8889 SODA-FCRA 
I 

NO (0.019) 18.4 [2.0] 0.681 [0.071) 0.648 [0.054) 0.775 [0.076] NO (50) 

I 8890 SODA-FCRA NO (0.021) 18.6 [2.0) 0.797 (0.086) 0.763 [0.061) 0.856 [0.087] NO (50) 

1 8891 SDOA-FCRA 0.0471 (0.0162) 18.4 [2.7] 0.704 [0.101) 0.763 [0.071] 0.837 [0.092) NO (50) 

18892 SDDA-FCRA 0.206 (0.038) 19.7 (2.9) 0.951 (0.190] 0.973 (0.091] 1.07 (0.12] NO (50} 

8893 SODA·FCRA NO (0.023) 18.0 (1.9) 0.676 [0.071) 0.652 [0.053) 0.746[0.076) NO (50} 

8894 SOOA-FCRA 0.0358 (0.0145] 17.7 [2.5} 0.594 (0.090] 0.728 (0.068) 0.746 [0.082] NO (50) 

8895 (dup) SDDA-FCRA 0.0591 (0.0194) 18.2 (2.0) 0.732 (0.080) 0.779 (0.063) 0.792 [0.084} NO (50} 

8897 OAWOL 0.664 [0.142) 15.5 [3.1] 
Manhole #2 

1.28 '[0.291. 1.01 {0.18] 1-25 (0.31) NO (50} 

8898 OAWDL 0.226 (0.086) ~4[3.2) 1.31(0.20) 0.857 (0.161] 1.11 (0.27) ·NO (SO) 
Manhole #1 _.:. 

.. 
8899 OAWDL 0.333 (0;055) 13.1[2.0) . o.844(o;098) 0.887 (0.069] 0. 732(0.090) NO (50) 

Manhole 113 
.. 

.... .. .. , .... ' . ~ .. ' ....... , ..... _. ....... . ' . ., .. .-.. 
\j 

'~·:.-· • isotb~~-i~Mtyhot.n~~~~f' 1 
... i. ;:;~. :} . ~ : :;:w. ',~~-· ... 

::No: .. (0.022)- Notcdet9efec:t at're~lv·'.lib6ritgry ~@rtl' · illrrilt ' i'• · • ' · '' · · · 
;(oJ46r ... ·• 2::~~gn;,~iii0r iribraei<-.t,~ .. -:~~~~-·· .. 1 ..... :.:;;:~----~~ ,· •· ··· ···· .~ 
S.DDA: • Slol'r)'I··Dralr:~ DI$1Charge Area. . 

:.:.QAWDL ... .,. Gld·Acld"'fViiatw"Draln' t:Jntl;'·'·' "·"~"~-"='·"'"'·"· ·· • · · .. · '· ,., .. 

.. ' ' ., .,.,_. ,, •.: ... ~:(,' ~- ' .. '• 
... ._.... ..;. 

·..r· ~- .:;~.::'"<. ~c i,_ 

:;.~;::. t;· ·. 

; •; , ... ~ ". ::::~.;;· ••. · · . .,.:..::.:~:;: :..-;·,' -~--- .;.::.:·'!-;;::~-:..:::',\, .::"" 

FC • FQrmer channel. 
MC .;. Modem channel. 
· FCRA • Former channel. ruri off area. · 
pCVg • plcocurles per gram •. ~H~--<- ;-~: ;,:;t·~ )),;_ t: ~~ 
Oup • Duplicate -sample. ~~-~r~:s;:.':.aHi~ ,..; .. -~} :;s-~·:p-.:::;\'_~;;:.fr-;:'5(; -~~_:\ -;1.:: ~~ 1- .. ~:.· :~i _·:.- =r<;/~:-~, 4~:_*;, 

( 

,, :·.··~':;~' ~:.4'{}!/, JJ'i¥ ~:.~!-~>;~ 'i)"t . :· e ~15 ; ., }; .;,,;_;.,;.h!' ;: , . 
. · ~- ·-··· 

Perceni 
Moisture 

3.95"/o 

7.02"/o 

7.31 o/o 

4.32"/o 

5.94"/o 

3.12% 

3.07"/o 

3.76% 

3.43"/o 

3.50% 

6.75"/o 

19.69"/e 

7.74% 

_.:,._ 

;:...:::.·.· 

Gross 
Alpha 

14.4 [7.0] 

17.7 [8.7] 

26.6 [10.6) 

7.15 [5.16) 

13.3[7.2] 

15.9 [7.8] 

20.8 (9.0) 

17.4 (8.5) 

15.9 [7.7] 

19.2 [8.8] 

44.9[14.7] 

28.2 (10.8) 

15.2 [7.4] 

·, ;-:· 

Gross 
Beta 

22.5 (6.1] 

21.8 [6.0) 

25.5 [6.6) 

18.9 [5.5) 

22.6[6.1) 

20.1 [5.7] 

26.0 [6.7] 

19.2 [5.5) 

25.0 [6.6] 

18.4 [5.3} 

38.8 [9.1) 

29.2[7.3] 

21.4.(5.8) 

.. 
._; :-. 

... : 

:. . . ---~ 

•• 

-
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T'abl• 7 · 

Summa.ry of OupUcate Soli Analyses 

Paramoter SN~008868 I SNI.A008859 I RPo& I SNI.A008874 I SNlA00887S I RPD"' I SNLA008886I SNI.A008887I RPO" I SNI..A008894 I SNLA008805 I Rf'Q~ 
T eta I Mota Is (mgAtg) 

Atao.Vc 2.3 2.2 · .. I 4.4 2.6 3.2 20.7 3,9 3.4 13.7 .2.9 

Barium 82.8 n.8 1 8.o 84.7 87.2 2.9 &6.9 88.7 2.7 228 

Selenium N.O NO I .NC NO NO NC NO NO NC NO 
Cadmium NO NO I NC NO NO NC NO NO· NC NO 
Chromium 3.0 3.8 18.2 5;1 5.0 2.0 3,7 7.6 6!1.0 4.7 

Lead 6.6 6.9 4.4 15.5 7.6 68.4 7.6 5.2 37.5 12.0 

Mercury NO NO NC NO NO NC NO NO NC NO 
Silver NO NO NC NO NO NC NO NO NC NO 

TCLP Loaohate (mg/L) 
-

Arsoric I NO NO NC NO NO NC NO NO NC I. NO 
eilllwii ., .• , .. , · · .... , *' . ., ... , · ·· ,., .. , r~a;7i!· •:;h •.-1'..0""71~77 1.3 1.5 u 6.9 1.2 1.6 22.2 I 1.4 

C!l~!~ :;~ ·~,· NO NO NC NO NO NC NO NO NC I NO 

~!!!n!.\lr'il~~~~. ~' ,,;, '; .. > 
NO NO NC NO NO NQ NO NO NC I NO 

q~j'""uip;; ... +'.'·-''"ti .:•. ·: .: , ..• : ly.,,: ... ~,NO'::. '•:¥; i'·IIIDl\ ;~;li~J.~ct·I;\J.I!i >NO" <icl;~..;~.NI;IUb<•J;. NCl +·· · ''1!10'>"' Tlh: · ... · 1:!5:'!" NC I NO 
~~~~·;::;~ i..~~-'.~t·=~fr!.f.i~f. ~:.~- ~<···: ~ .. · .· NO I ND I NC I NO tiD I NC I NO NO NC I NO 

M!~:'ll!l.fY,. c:;·. ''~''' . ·:: ·• •· . ..... ,J,IO ........ , .. ,J .... · ... H.Q,,,,,,I.,",!IC .. L ... , .. ,NQ.,: ,, .. ND·.~,." L·NC··,J.· ·.,.NO· ..... , ... ... No,. ..NG·"·I· · ... .NO "· .• 

I *112W; : ·.~·-:) ''I' f ND~,f:; NO [tjfl< NC 

:~~J·.~t.~·. --·--. . ~.~~T.-- ~~1_~·;._d .. .:, ..... )-"" 

·~i>B ;.'Rillftlvo porconticlllfor.A~':. · ''· LB.dllt· · . 
:·_:.,.! .:': . . .. . . ·;;c::~¥5' . . ... ;:'~ ~~~ + ~ibxlOO , 

NQ ... 1\IOt:rOpcriodat.~atory:.llet~lon ~~~. -- .. :. • .. -----~·:--·- ... ' .... 
N$~'f:!Clt\.lable. ' '-::.··:: ! :·.·t' . pj;,: i 

·~·'•'''''c-.-.o" •' 

"•' f; 
; .. 
~ •. '•,• I ',~ •:' 

.> 

;; '.,·:;:;.~;;:;· ;,;,;, .. ',:'fl 

;! 
. i?J.::~,;: 

:! 

. ·-~ ..... . :. . . ..... ·- ,. -~- . '"' 
::;:_ 

(!:e 
~,':';i 

'_;·;: 

·-,j~~ 

~ !.·i\J i 
~ .. ~- ,,., ...... ~-··· .,,., .... ._ ... ,_.. 

;4\j 
. --~·-.. _..,:.,.,;;:.... .. ~-· 

;:ht 
: . ~ :"-~+-~(::~ 

·-~~~'t1~n~-~~~ 
/.. ~>~-:;ft;~:-';';.1. 

.... ! 

NO '''.1< NO ' I NC JA NO 
:·'?' . ~ _;.' 

· .• << 

. -~··· . 

... , 

:;..·~ "' 
:;7i·' 

.'~!:''· 
"i . 

-:,,._,r::·· '<,.~/;;,i i'::•---~ t;~) ~ ... ·<- ):,''; 
:---· 

:·; ,·;; /~'.:~- ;:.:-~t-.• :· :..'.:-. ? •. ::.;: ·;:- ·::.~·- -~-~·~~-.:.-:·. ~·-··:· :,•' -~ ·::...::.· .. "'"···· 

NO . J~C .J .. NG'' 
;' 

\l: ;;~ 

:·.( 

~ ~~~+-~ 
.. _·,··: .:.~t.- . 

~}~~;!~:~~-;1:-q 'f:(·· \ '- : -. ·':':· :-, :- ·· . ·. ·.· ~ -, .. i:.~<<~< ('? ~<.i.;.:: ... ~. .. ---~~ e.o ·::!·-; ;,_ :· 

! ,'~h~:_i··»i~ ~ 

.itiA'!:Ji ~ .·,·· . ~~ ~;.,· ·~· ¥~~~; ··(~~~~ ~·-c.~~~) t::F~.r~ .. -:. :~;·-.(t;{: .,_,: .... 
-1-;;";.l-.: 

2.5 14.8 

110 $9.8 

NO NC 
NO NC 
3.8 26.5 

5.7 71.2 

0.18 NC 
NO NC 

NO NC 
1.2 15.4 

NO NC 

NO NC 

NO NC 
NO NC 

· No '·•NC· 

NEi ... .. ·No ... 

,,:~·.: 

·!'' 

"·{ .. ' 

,··<,>: ~\ 
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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 (maiko) 
Aluminum 

· Antimonv 
Arsenic 
Barium 
Bervllium 
Cadmium 
Chromium 
Cobalt 

· Copper 
·Lead 
: Mercurv 

Nickel 
, Selenium 

Silver 
Thallium 

. Vanadium 
Zinc 

mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 

AUI0-03/WP/SNL03:r5448.doc H-1 

0.121-Q,05 
0.00394- 0.191 

0.193-0.269 
0.0275-0.0654 
0.00026-'0.576 
0.024-0.0469 
0.151-0.428 

0.00069-0.0176 
0.00104-0.067 

0.268-Q.334 
0.00085-0.00438 

0.032-0.0807 
0.151-0.265 

0.0843-0.113 
0.00308-Q.221 
0.0059-0.027 
o.oos-o.185 

840857.04.1010/31/03 8:31l AM 
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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-1016 1 
Aroclor-1221 2.82 
Aroclor-1232 1.67 
Aroclor-1242 1.67 
Aroclor-1248 1 
Aroclor-1254 0.5 
Aroclor-1260 1 

~tg/kg = Microgram(s) per kilogram. 
PCB = Polychlorinated biphenyl. 
SWMU =Solid Waste Management Unit. 

AU10.03/WP/SNL03:r5448.doc H-2 840857.04.10 10/31/03 8:30AM 
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Table H1-3 
SWMUs 96, 187, and 226 

Summary of SVOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection Limit lua/kal 
Acenaohthene 4-8 
Acenaohthvlene 3.67-16.7 
Anthracene 4.67-16.7 
Benzolalanthracene 6-16.7 

, Benzolalovrene 2-16.7 
Benzo(b )fluoranthene 2.33-16.7 
Benzol a. h .iloervlene 5-16.7 
Benzolklfluoranthene 5-16.7 
4-Bromoohenvl pheOYI ether 4.67-34 
Butvlbenzvl Phthalate 12.7-28.7 
Carbazole .5-16.7 
4-Chlorobenzenamine 59-167 
bis(2-Chloroethoxv)methane 6-12.3 

· bis(2-Chloroethvllether 6.67-37.3 
bis-Chloroisooroovl ether 11-37.2 
4-Chloro-3-methvJQhenol 36.7-167 
2-Chloronaohthalene 3.67-13.7 
2-Chloroohenol 5-15.3 
4-Chloroohenvl ohenvl ether 3.33-19.7 
Chrvsene 6.33-16.7 
o-Gresol 26-47.7 
Di-n•butvl ohthalate 20.7-24 
Di-n-octvl phthalate 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 
Diethvlohthalate 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 
bisl-2-Ethvlhexvll ohthalate 7-30 
Fluoranthene 3.33-16.7 
Fluorene 3-4 
Hexachlorobenzene 4.67-20 

Hefer to footnotes at end of table . 
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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 (uo/ka) 
Hexachlorobutadiene 
Hexachlorocvclopentadiene 
Hexachloroethane 
lndenol1 2 3-cdlovrene 
lsophorone 
2-Methvlnaohthalene 
4-Methvlohenol 
Naphthalene 

· 2-Nitroaniline 
' 3-Nitroaniline 
. 4-Nitroaniline 

Nitro-benzene 
2-Nitroohenol 
4-Nitroohenol 
n-Nitrosodiproovlamine 
Pentachloroohenol 
Phenanthrene 
Phenol 
Pvrene . 

1 2 4-Trichlorobenzene 
· 2 4 5-Trichlorophenol 

' 2 4 6-Trichlorophenol 

119/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 

AUI 0-03fWP/SNL03:rS448 .doc H-4 

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 

840857.04.10 10131/03 8:30AM 



• 
TableH1-4 

SWMUs 96,187, and 226 
Summary of VOC Analytical Detection Limits, 
1998 and 2002 Supplemental Investigations 

Analvte Method Detection Limit (uo/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-Dichloroorooene 
Ethvl benzene 

, 2-Hexanone 
Methvlene chloride 
4-Methvl- 2-oentanone 
Stvrene 
Tetrachloroethane 
Toluene 
1 1 1-Trichloroethane 
1 1 2-Trichloroethane 
1 1 2 2-Tetrachloroethane 
Trichloroethane 
Vinvl acetate 

· Vinvl chloride ' 
• Xvlene 

J.lg/kg = Microgram(s) per kilogram. 
VOC = Volatile organic compound. 
SWMU = Solid Waste Management Unit. 

All I 0-03/WPISNL03: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 10/31/03 8:30AM 
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• 
. Sam ole. Attributes 

Sample 
Record Depth 

Numberb ER Samble ID (It\ 
600829 T1 096-GP-060-005-S 5 
600829 T1 096-GP-060-01 0-S 10 
600829 T1 096-GP-061-005-S 5 
600829 T1 096-GP-061-01 0-S 10 
600829 T1 096-GP-061-015-S 15 
600829 T1 096-GP-061-020-S 20 
600830 T1 096-GP-_062-005-S 5 
600830 T1 096-GP-062-01 0-S 10 
600830 T1 096-GP-062-015-S 15 
600830 T1 096-GP-062-020-S 20 
600830 T1 096-GP-063-001-S 1 
600830 T1 096-GP-063·005-S 5 
600830 T1 096-GP-063-01 0-S 10 
600830 T1 096-GP-063-015-S 15 
600830 T1 096-GP-063-020-S 20 
600830 T1 096-GP-064-001-S 1 
600830 T1 096-GP-064-005-S 5 
600830 T1 096-GP-064-01 0-S 10 
600830 T1 096-GP-064-015-S 15 
600830 T1 096-GP-064-020-S 20 
600831 T1 096-GP-065-005-S 5 
600831 T1 096-GP-065-01 0-S 10 
600831 T1 096-GP-065-015-S 15 
600831 T1 096-GP-065-020-S 20 
600831 T1 096-GP-066-005-S 5 
600831 T1 096-GP-066-01 0-S 10 
600831 T1 096-GP-066-015-S 15 
600831 T1 096-GP-066-020-S 20 
600831 T1 096-GP-067-005-S 5 
600831 T1 096-GP-067-01 0-S 10 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals IEPA Method 6010/7060/7421/7470/7471/7740/6010A/7196/7470/7471/SW846a' lmo/kol 

Aluminum Antimonv Arsenic Barium Bervllium Cadmium 
5 710 ND(0.1911 2.29 97.7 0.322 J 10.5\ 0.0767 J 10.5\ 
6840 ND 10.191\ 2.57 199 0.343 J (0.496\ 0.15 J (0.496) 
5 250 ND_(0.191\ 2.11 73.1 0.265 J 10.501\ ND IO.Q19l 
9 840 ND 10.191\ 3.47 189 0.482 J (0.528\ 0.118 J (0.528\ 
9 080 ND (0.191) 3.35_ 155 0.467 J 10.591) 0.111 J 10.591\ 
5930 ND 10.191\ 2.23 130 0.325 J (0.473\ 0.0538 J (0.473\ 
5 710 ND 10.191) 2.1 97.3 0.314 J (0.51) 0.0988 J_L0.51)_ 
10 BOO ND_(0.191\ 3.01 166 0.517 0.131 J 10.511\ 
6 360 ND 10.191\ 2.26 115 0.326 J 10.488\ 0.0899 J 10.488) 
8540 ND 10.191} 2.79 133 0.395 J 10.538) 0.112 J 10.538} 
9 000 ND 10.191\ 3.26 155 0.334 J 10.489\ 0.173 J 10.489\ 
5 490 ND 10.191\ 1.88 77.4 0.292 J 10.482\ 0.0823 J (0.482) 
6740 ND 10.191) 3.02 143 0.35 J (0.511_) 14 
8 260 ND 10.191\ 2.64 107 0.412 J (0.507\ 0.0757 J (0.507\ 
8780 ND(0.191l 2.7 141 0.448 J 10.538} 0.0802 J 10.538\ 
7250 ND 10.191\ 2.61 111 0.359 J 10.493\ 0.178 J 10.493\ 
6740 ND 10.191} 2.45 124 0.374J (0.511\ 0.0722 J (0.511} 
6 070 ND 10.191\ 2.06 98.7 0.313 J 10.487\ 0.0437 J 10.487\ 
7 330 ND 10.191) 2.63 139 0.397 J 10.532) 0.0486 J (0.532} 
8 690 ND 10.191\ 2.33 124 0.426 J 10.553} 0.0602 J 10.553) 
7 050 ND 10.191\ 2.45 90.5 0.334 J 10.543\ ND 10.019\ 
8 970 ND(0.191J 3.16 183 0.479 J (0.552\ ND 10.0191 
8 140 ND 10.191\ 2.77 146 0.453 J 10.534\ ND 10.019\ 
12 800 ND (0.191) 3.57 153 0.604 ND 10.019} 
9 460 NDI0.191\ 3.33 197 0.449 J 10.514} 0.0611 J 10.5141 
4 820 ND (0.191\ 1.76 91.4 0.293 J 10.512) ND 10.019\ 
5220 ND !0.191 l 2.57 119 0.311 J 10.521} 0.0569 J !0.521 \ 
8 930 ND 10.191\ 2.52 138 0.434 J 10.538\ ND l0.019l 
10 800 ND 10.191\ 3.67 153 0.514 ND (0.Q19j 
10 400 ND 10.191) 3.77 204 0.547 ND 10.019\ 
69 957 3.9 4.4 - 200 -- - 0.8Q_ <1 -----
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• 
Samole Attributes 

Sample 
Record Depth 

Numberb ER Samole ID 1ft) 

600831 T1 096-GP-067 -015-S 15 
600831 T1 096-GP-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-068-01 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 T1096-GP-081-005-S 5 
600838 T1 096-GP-081-01 0-S 10 
600838 T1 096-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 O-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 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals (EPA Method 601 0/7060/7 421/7 470/7 471/77 40/601 OA/7196/7 470/7 471/SW846" 1 lmo/ka\ 

Aluminum Antimonv Arsenic Barium BeiVIIium Cadmium 
6110 ND (0.191\ 2.16 83.9 0.347 J (0.521\ ND 10.019\ 

10 300 ND 10.191\ 3.07 158 0.493 J 10.519) NO (0.019\ 

6160 ND (0.191\ 2.21 103 0.309 J 10.5321 ND 10.019\ 

6400 ND 10.191\ 3.58 293 0.321 J 10.555) NO 10.019) 

6880 ND 10.191\ 2.71 156 0.38~ J (0.524\ ND 10.019\ 

8320 NDJ0.191l_ 3.28 169 0.533 NO 10.019\ 

6070 ND 10.191\ 2.27 209 0.385 J 10.534) ND (0.019_1_ 

9 460 ND 10.191) 2.73 240 0.501 J 10.514\ NO 10.019\ 

6 610 ND 10.191\ 3.92 309 0.285 J 10.551) ND 10.019\ 
7130 NDI0.191\ 2.34 68.8 0.369 J 10.512) NO 10.019\ 

9520 ND_(0.191) 3.16 157 0.56 NO 10.019\ 
5 840 ND 10.191\ 2.4 127 0.353 J 10.519\ ND 10.019\ 
7 700 ND 10.191) _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 10.518) ND 10.019\ 
4340 ND 10.191) 1.14 J I 1.22) 130 0.233 J 10.487) NO 10.019\ 
4 280 0.559 J 11.04) 1.38 76.3 0.232 J (0.521) ND (0.0191_ 

10 400 0.717 J (1.121_ 2.96 123 0.511 J 10.56\ ND 10.019) 

5 620 ND 10.191\ 1.41 89.5 0.307 J 10.527) ND 10.019\_ 

5 450 0.486 J 11.08)_ 2.27 82.3 0.29 J 10.538) ND 10.019\ 
3 640 ND 10.191\ 1.54 57.8 0.232 J 10.506) 0.0601 J 10.506) 
9 990 0.656J 11.15) 3.42 137 0.506 J (0.576) NO (0.019\ 

8 950 0.65 J 11.13) 3.52 181 0.478 J 10.563\ ND 10.019\ 
5 020 0.708 J 11.01) 1.43 162 0.253 J 10.506) ND 10.019) 
3 820 0.531 J 10.965) 1.3 50.4 0.231 J 10.482) 0.114 J 10.482\ 
5 620 ND 10.191\ 2.41 214 0.303 J 10.521) 0.0795 J 10.521) 
6770 0.684 J 11.05) 1.23 J 11.32_1_ 110 0.341 J (0.527) NO 10.019\ 
5 960 0.672 J 11.05) 2.18 128 0.314 J 10.523) 0.0418 J 10.523\ 
3870 0.509 J 11.0~ 1.92 50.8 0.233 J 10.527) ND 10.019\ 
69957 3.9 4.4 200 0.80 <1 
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• 
Samole Attributes 

Sample 
Record Depth 

Number" ER Samole ID (ft) 

600838 Tl 0_96-GP-083-020-S 20 
600840 Tl 096-GP-084-001-S 1 
600840 T1 096-GP-084-005-S 5 
600840 Tl 096-GP-084-01 0-S 10 
600840 Tl 096-GP-084-015-S 15 
600840 Tl 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 0-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 O-S 10 
600842 T1 096-GP-072-015-S 15 
600842 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 Tl 096-GP-074-001-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 
600845 Tl 096-GP-076-01 O-S 10 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

e 

Metals IEPA Method 6010/7060fi421/7470fi471LZ740/6010A/7196fi470fi471/SW8468 fmo/ko\ 

Aluminum Antimonv Arsenic Barium Bervllium Cadmium 
5190 N_D (0.191) 1.7 51 0.321 J 10.483\ ND 10.019\ 
6200 NO 10.191\ 3.86 292 0.332 J 10.533\ 0.0886 J (0.533) 
5 930 0.70B J_i1 l 1.39 122 0.284 J 10.502\ ND 10.019\ 
4 750 NO 10.191\ 1.18J 11.25) 85.8 0.257 J 10.501) 0.0464 J (0.501) 
5 110 0.589 J (1.02\ ND (0.228)_ 79.5 0.266 J (0.511) ND 10.019\ 
8720 0.549 J 11.03\ 2.23 148 0.4 78 J 10.515\ 0.0406 J 10.515) 
6960 ND (0.191\ 2.47 135 0.369 J (0.539) ND (0.019) 
8 560 ND £0.191\ 3.32 146 0.459 J (0.567\ ND £0.019\ 
3 810 ND 10.191\ 0.861 71.3 0.22 J 10.506) ND 10.019) 
8 780 ND 10.191) 2.86 158 0.448 J (0.551) ND (0.019} 
7 470 0.468 J 11.02) 2.63 191 0.395 J 10.511) ND 10.019) 
7 590 ND IO.t9Jl 2.37 118 0.404 J (0.522) ND (0.019) 
4980 ND 10.191\ 2.27 118 0.286 J 10.506\ ND 10.019\ 
5420 NO (0.191) 2.11 74.4 0.289 J (0.483) ND 10.019) 
9 970 ND 10.191) 3.56 295 0.494 J (0.547) ND (0.019) 
9140 NDI0.191\ 3.92 181 0.528 J 10.531) ND 10.019\ 
4 680 0.5ll5 J (0.984) 1.32 73.7 0.264 J 10.492) ND 10.019) 
4350 ND 10.191\ 1.75 65.5 0.272 J 10.501\ ND 10.019\ 
6 140 NO 10.191) 3.35 244 0.314 J 10.514) 0.737 
9 750 ND 10.191) 3.47 162 0.498 J (0.55_B) ND (0.019) 
9 260 ND 10.191) 3 02 150 0.457 J 10.523\ 0.255 J 10.523\ 
8 940 NDL0.191l 3 160 0.505 J (0.547) ND 10.019) 
7 240 ND 10.191\ 244 265 0.393 J 10.503\ ND 10.019\ 
7620 ND (0.191) 4.11 270 0.376 J (0.509) 0.613 
4 720 ND 10.191\ 1.18 75.9 0.288 J 10.491) ND (0.019) 
9 890 ND 10.191\ 2.62 188 0.508 ND 10.019\ 

10 800 ND 10.191) 3.06 107 0.606 ND 10.019) 
10 700 ND 10.191\ 2.92 301 0.577 ND 10.019\ 
5 640 NO 10.191) 1.47 136 0.279 J 10.482) ND 10.019\ 
9 160 ND 10.191\ 2.42 92.6 0.461 J 10.538) ND IO.Q19\ 
69,957 -- ~~ ,_ 4.4 200 0.80 <1 
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• 
.. Samole Attributes 

Sample 
Record Depth 

Numberb . ER Satnole ID lfll 
600845 T1 096-GP-076-015-S 15 
600845 T1 096-GP-076-020-S 20 
600845 T1 096-GP-077 -005-S 5 
600845 T1 096-GP-077 -01 0-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 T1096-GP-078-005-S 5 
600846 U096-GP-078-01 0-S 10 
600846 T1 096-GP-078-015-S 15 
600846 T1 096-GP~78-020-S 20 
600846 T1 096-GP-079-001-S 1 
600846 T1 096-GP-079-005-S 5 
600846 T1 096-GP-D79-01 O-S 10 
600846 T1 096-GP-079-015-S 15 
600846 T1 096-GP-079-020-S 20 
601096 T1096-GP-074-005 5 
601096 T1096-GP-074-010 10 
601096 T1 096-GP-07 4-015 15 
601096 T1 096-GP-074-020 20 
601096 T1 096-GP-088-005 5 
601096 T1 096-GP-089-01 0 10 

Backaround Concentration 

• 
Table H2"1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
. Metals IEPA Method 6010/7060/7421/7470/7471/7740/6010A/7196/7470/7471/SW846a lma/kal 

Aluminum Antimonv Arsenic. Barium Bervllium Cadmium 
9470 NO 10.191) 3.23 146 0.522 J 10.54) ND 10.019) 

8730 ND 10.191) 2.66 133 0.477 J (0.556) NO (0.0191_ 
4.550 N0_(0.191l 1.03 65 0.258 J 10.464) NO IO.o19l 
9150 NO 10.191\ 2.1 137 0.437 J 10.484) NO IO.o19l. 
9 010 NO 10.191\ 2.97 188 0.503 J 10.539) NO 10.019) 
8 300 NO 10.191) 2.92 157 0.444 J 10.527) NO 10.019) 
8.250 N0_(0.191l 2.09 101 0.42 J 10.521) NO 10.019) 
3 520 NO 10.191) 2.21 303 0.251 J (0.5) NO 10.019) 
4230 NO 10.191) 2.63 163 0.296 J 10.521) NO IO.Q19) 
5550 NO 10.191) 1.52 76.9 0.314 J 10.5) ND 10.019) 
7100 ND (0.191) 2.08 148 0.406 J (0.506) ND (0.019) 
8 390 ND 10.191) 2.65 137 0.441 J 10.497) NO 10.019\ 
8 990 ND 10.191) 3.34 192 0.514 J (0.514) NO IO.o19) 
7 750 ND(0.191) .5~09 431 0.384 J (0.55) NO (0.019) 
6 500 ND 10.191\ 2.07 114 0.358 J 10.496) NO 10.019\ 
6 020 ND 10.191) 1.88 87.5 0.393 J 10.488) ND IO.o19l 
8260 NO (0.191) 2.95 159 0.483 J (0.53.5) NO (0.019) 
9 490 ND 10.191) 3.42 159 0.546 NO 10.019) 
9 960 NO 10.191) 4.49 162 0.523 J 10.526) ND IO.o19) 
12 200 ND 10.191\ 5.24 171 0.676 NO 10.019) 
8 420 NO 10.191) 3.91 92.5 0.459 J 10.545) ND 10.019) 
5 700 ND(0.191l 1.94 65.6 0.299 J (0.502) NO (O.Ot!tl 
8 610 NO 10.191\ 3.81 156 0.451 J 10.519) ND 10.019\ 
10 400 0.418 J (1.06) 3.89 155 0.586 NO 10.019) 
69957 3.9 4.4 200 0.80 <1 

iaualitv Assurance/Qualitv Control Samoles rna/Ll_ 
600831 T1 096-EB-006-000-W 0 0.135 NO 10.00394\ NO 10.00451) 0.0164 NO IO.OOJl2Jll ND (0.00044) 
600838 T1 096-EB-009-000-W 0 0.0421 J (0.0£ NO 10.00394) NO 10.00451) 0.00215 J 10.005) NO 10.00026) ND 10.00044\ 
600840 T1 096-EB-01 0-000-W 0 0.0536 ND 10.00394) ND 10.00451 l 0.00407 J 10.005) NO 10.00026) NO 10.00044) 
600849 T1096-EB-007-000-W 0 0.0252 J 10.05) NO 10.00394) NO 10.00451\ 0.00584 NO 10.000261 NO 10.000441 
601096 T1 096-EB-011-000 0 ND 10.0121\ NOJ0.00394l NO (0.00451) 0.00095 J (0.005) NO 10.00026) NO 10.00044\ 

Refer to footnotes at end of table. 
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• 
Sarnole Attributes 

Sample 
Record Depth 

Numberb ER Samtlle ID lftl .. 

600829 T1 096-GP-060-00!i-R fi . 

600829 T1 096-GP-060-01 0-S 10 
600829 T1 096-GP-061-005-S 5 
600829 T1 096-GP-061-01 0-S 10 
600829 T1 096-GP-061-015-S 15 
600829 T1 096-GP-061-020-S 20 
600830 T1 096-GP-062-005-S 5 
600830 T1 096-GP-062-01 0-S 10 
600830 T1 096-GP-062-015-S 15 
600830 T1 096-GP-062-020-S 20 
600830 T1 096-GP-063-001-S 1 
600830 T1 096-GP-063-005-S 5 
600830 T1 096-GP-063-01 0-S 10 
600830 T1 096-GP-063-015-S 15 
600830 T1 096-GP-063-020-S 20 
600830 T1 096-GP-064-001-S 1 
600830 T1 096-GP-064-005-S 5 
600830 T1 096-GP-064-01 0-S 10 
600830 T1 096-GP-064-015-S 15 
600830 T1 096-GP-064-020-S 20 
600831 T1 096-GP-065-005-S 5 
600831 T1 096-GP-065-01 0-S 10 
600831 T1 096-GP-065-015-S 15 
600831 T1 096-GP-065-020-S 20 
600831 T1 096-GP-066-005-S 5 
600831 T1 096-GP-066-01 0-S 10 
600831 T1 096-GP-066-015-S 15 
600831 T1 096-GP-066-020-S 20 
600831 T1 096-GP-067 -005-S 5 
600831 T1 096-GP-067 -01 0-S 10 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals IEPA Method 6010/7060/7421/7470/7471/7740/6010AI7196/7470/7471/SW8468 11ma/kal 

Chromium Manaanese Cobalt Coooer Lead Mercurv 

8.3 224 5.68 9.17 5.74 ND 10.00225) 
12 250 6 9.68 4.74 ND 10.002251 
7.6 232 3.98 8.02 3.87 ND (0.00225) 
12.8 309 6.27 12.1 7.2 ND 10.002251 

1::1 ::1 343 6.68 13.7 10.6 ND 10.00225) 
15.7 240 4.55 9.73 4.92 ND 10.002251 

6.86 220 4.98 9.78 4.53 0.0038 J 10.0323) 
13.2 321 5.99 10.9 7.24 0.0122 J (0 0351 

9.17 226 4.41 9.19 4.69 0.00435 J 10.0344) 
13,9 254 5.45 14.2 5.91 ND (0.00225) 

9.37 221 5.7 14.2 8.44 0.0384 
7.01 183 3.46 7.11 4.09 ND 10.00225) 
12.1 485 5.1 12.3 6.26 0.00383 J 10.03221 
10 223 4.46 9.24 5.36 ND 10.00225) 

9.74 266 5.59 9.28 6.05 ND 10.002251 
7.2 226 . 4.39 11.5 7.27 0.0238 J 10.0322) 
8.91 228 5.07 8.79 6.3 ND 10.00225) 
9.38 226 4.52 9.41 4.61 ND 10.002251 
9.85 256 5.38 9.22 5.81 ND (0.00225) 

13.1 258 5.33 9.41 5.61 ND 10.002251 
6.44 160 3.44 5.03 5.13 ND 10.002251 
8.1 240 4.98 8.55 6.9 0.347 

7.95 255 5.11 9.26 6.38 ND 10.00225) 
11.3 309 6.16 11.2 8.16 0.0232 J (0.0368) 
8.84 300 4.82 7.14 6.73 NO 10.002251 
4.94 180 3.17 5.72 3.78 ND 10.002251 
6.89 282 3.97 9.07 5.46 ND 10.00225) 
10 257 5.18 9.26 5.91 ND 10.002251 

9.59 276 5.67 8.66 7.59 ND 10.002251 
10.8 286 6.13 11.1 7.49 ND 10.002251 
12.8 831 7.1 17 11.2 <0.1 



s 
i 
::!1 

~ 
i 
~ 

::X:: 
' --

00 

~ 
00 

"' _, 

~ 
0 
~ 

e ...., 

~ 
!'? ...., 
0 

> ;::: 

• 
Samole Attributes 

Sample 
Record Depth 

Nurnberb ER Samole ID (ft) 

600831 T1 096-GP-067-015-S 15 
600831 T1 096-GP-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-068-01 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 
600838 T1096-GP-081-01 0-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 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals I EPA Method 601 0/7060/7 421/7 470/7 471/77 40/601 OA/7196/7 470/7 471/SW8463 ) (ma/kal 

Chromium Manaanese Cobalt Cooner Lead Mercurv 
6.24 209 4.05 8.23 4.92 ND (0.00225) 
10.4 283 5.75 10.1 7.08 0.00799 J (0.0342) 
5.54 120 2.87 4.11 3.91 ND (0.00225) 
7 86 147 3.6 13.1 17.5 ND (0.00225) 
5.78 258 4.33 7.4 5.9 ND 10.00225\ 
10.6 291 5.88 10.5 7.49 ND (0.00225) 
5.6 318 4.29 7.61 5.31 ND (0.00225) 

8.91 275 5.32 9.15 6.93 ND ro.00225l 
8.8 152 4.47 11.8 9.12 0.00881 J (0.0356) 
6.3 229 4.21 7.32 5.25 ND 10.00225) 
9.53 273 5.72 9.97 7.49 ND (0.00225) 
5;62 210 3.96 6.93 5.5 ND (0.00225\ 
7.56 250 4.99 7.9 6.48 ND 10.00225\ 
7.13 208 4.69 7 6.28 0.0142 J (0.0342) 
6.79 273 4.76 8.63 6.28 O.D157 J (0.0346L 
5.77 211 3.41 9.72 3.41 0.0129 J (0.0344) 
8.27 210 3.25 5.76 3.65 O.D138 J (0.0355) 
9.53 331 6.83 11.6 8.2 0.0181 J 10.03141 
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 (0.035) 

6.57 183 2.46 5.2 4.32 0.0129 J (0.0284) 
9.11 267 5.99 9.36 7.5 0.0219 J (0.0352) 
8.12 270 5.93 9.13 7.66 0.0167 J (0.0353) 
4.82 234 3.92 10.9 4.02 0.00928 J (0.034) 
5.08 190 2.84 5.45 3.92 0.0115 J (0.0286) 
4.7 150 3 7.07 20.3 0.013 J 10.037\ 

4.87 225 4.2 6.62 5 0.0136 J (0.0315) 
6.13 237 4.22 11 5.4 0.0112 J (0.0361\ 
4.74 215 3.11 8.21 4.05 0.00401 J (0.0334) 
5.42 186 3.27 6.3 4.67 0.00794 J 10.0287\ 
12.8 831 7.1 17 11.2 <0.1 
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• 
. Samole Attributes 

Sample 
Record Depth 

Nuinberb . ERSamole ID 1ft) 
600840 T1 096-GP-084-001-S 1 
600840 T1 096-GP-084-005-S 5 
600840 T1 096-GP-084-01 O-S 10 
600840 T1 096-G_?-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 0-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 O-S 10 
600842 T1 096-GP-072-015-S 15 
600842 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 Tt 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 O-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 
600845 T1 096-GP-076-01 O-S 10 
600845 T1 096-GP-076-015-S 15 

Backoround Concentration 

Refer to footnotes at end of table. 

• 
Table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals (EPA Method 601 0/7060/7 42.117 470/7 471/77 40/601 OA/7196/7 470/7 471 /SW8468 l lmo/ko) 

I 

Chromium Manaanese Cobalt Coooer Lead Mercurv I 

5.49 148 3.48 9.94 33 NO (0.00225) 
4.66 205 3.93 7.24 4.49 NO 10.00225) 
5.73 185 3.47 5.88 3.62 NO 10.00225) 
10.4 316 3.69 7.31 4.38 ND10.00225\ 
7.9 265 5.28 8.35 6.96 ND 10.00225\ 
8.25 193 4.01 6.68 6.78 0.0173 J (0.0302) 
8.68 270 5.64 13.3 7.08 0.01 J 10.0339) 
4.7 182 3.71 5.58 3.45 0.0127 J (0.0328) 

8.09 251 5.3 8.23 6.46 0.00267 J 10.0362) 
8.35 188 3.34 7.84 6.11 0.00552 J 10.0345) 
7.13 268 4.77 7.6 5.91 ND 10.00225) 
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 10.0301) 
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 (0.0267) 

20.1 151 3.88 20.2 51.2 0.03 J 10.0314) 
8.71 278 5.4 8.48 7.06 ND (0.00225) 
8.33 293 5.31 9.34 6.96 ND 10.00225\ 
9.41 284 5.55 9.79 7.67 0.00519 J 10.029) 
9.56 208 4.53 8.35 5.65 ND (0.00225\ 
12.1 159 4.15 17.7 18.6 0.0267 J (0.0317) 
3.82 200 3.13 6.57 3.95 ND 10.002251 
9.09 317 6.02 11.2 7.65 ND 10.00225) 

• 

11.8 328 6.24 11.6 8.25 0.00483 J (0.0335) . 
10.9 316 6.09 11.4 8.03 0.00523 J f0.0326) I 

5.05 215 3.73 9.91 3.87 ND (0.00225\ 
12 258 5.31 10.2 7 ND 10.002251 

10.1 333 6.21 11.3 8.11 ND 10.002251 
12.8 831 7.1 17 11.2 <0.1 
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Samole Attributes 
Sample 

Record Depth 
Numberb EA Samole ID (ft) 

600845 T1 096-GP-076·020-S 20 
600845 T1 096-GP-077 -005-S 5 
600845 T 1 096-G P-077 -01 O-S 10 

_6_00845 T1 096-GP-017-015-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-074-015 15 
601096 T1 096-GP-07 4-020 20 
601096 T1 096-GP-088-005 5 
601096 T1 096-GP-089-01 0 10 

Backoround Concentration 

• 
table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals IEPA Method 6010/7060/7421/7470/7471/7740/6010AI7196/7470/7471/SW8463 ) lma/ka) 

Chromium Manaanese Cobalt . Coooer Lead Mercurv 
9.35 263 4.92 9.27 6.72 ND (0.002251 
4.03 174 3.47 7.3 3.76 ND 10.002251 I 

11.5 307 6.33 14.2 6.35 ND 10.00225) 
10.2 304 5.79 10.9 7.53 ND 10.002251 
9.21 305 5.66 10.3 7.35 ND 10.00225) 
10.1 277 4.88 9.4 6.03 ND (0.00225) ! 

3.23 113 2.34 4.12 6.91 ND (0.002251 
' 

4.76 151 3.34 5.18 4.54 o.oo589 J 10.02671 I 

10.1 256 4.85 8.6 4.4 0.00271 J 10.0282) • 
10.3 379 4.51 9.05 5.59 ND 10.002251 i 

10.8 305 5.98 9.59 6.47 0.00407 J (0.028) ! 

10.2 368 5.86 10.2 7.65 0.0272 J {0.0359~ . 
7.09 173 4.88 6.13 6.64 0.0255 J (0.029) 
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) 
9.96 306 6.22 10.7 8.01 0.0286 J 10.0304) 
11.3 286 5.94 8.41 7.67 ND 10.002251 

29.6 399 8.37 18.9 12.2 0.0127 JH 10.03811 
10.5 237 5.66 9.34 6.99 0.0113 JH 10.0329) 
7.26 202 4.26 6.63 5.08 ND (0.002251 
9.54 256 5.44 7.73 7.85 0.00254 JH 10.0354) 
11.4 306 6.82 10.9 8.8 0.00344 JH 10.03041 
12.8 831 7.1 17 11.2 <0.1 

Qualitv Assurance/Oualitv Control Samoles mo/U 
600831 T1 096-EB-QQ6-000-W 0 0.00216 J 10.005) ND 10.00069\ ND 10.00069) ND 10.001041 ND 10.001591 ND (0.000041 
600838 T1 096-EB-009-000-W 0 0.00171 J 10.0051 ND 10.00069) ND 10.00069) ND (0.00104) ND 10.00159) ND 10.00004) 
600840 T1 096-EB-01 0-000-W 0 0.00136 J 10.005) ND 10.00069) ND (0.000691 0.00236 J 10.0051 0.00197 J 10.0051 ND 10.000041 
600849 T1 096-EB-007 -000-W 0 ND 10.00056) ND (0.00069) ND (0.00069) 0.00147 J 10.005) ND 10.001591 ND 10.000041 
601096 T1 096-EB-011-000 0 0.00082 J 10.0051 ND m.oonsm ND (0.00069) ND 10.00104) ND (0.00159) ND 10.00004) 

Refer to footnotes at end of table. 
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• 
Sartmle Attributes 

Sample 
Record Depth 

Numberb ERSamole ID Itt\ 
600829 T1 096-GP-060-005-S 5 
600829 T1 096-GP-060-01 O-S 10 
600829. T1 096-GP-061-005-S 5 
600829 T1096-GP-061-010-S 10 
600829 T1 096·GP-061-015-S 15 
600829 T1 096-GP-061-020-S 20 
600830 T1 096-GP-062-005-S 5 
600830 T1 096-GP-062-01 O-S 10 
600830 T1 096-GP-062-015-S 15 
600830 T1 096-GP-062-020-S 20 
600830 T1 096-GP-063-001-S 1 
600830 T1 096-GP-063-005-S 5 
600830 T1 096-GP-063-01 0-S 10 
600830 T1 096-GP-063-015-S 15 
600830 T1 096-GP-063-020-S 20 
600830 T1 096-GP-064-001-S 1 
600830 T1 096-GP-064-005-S 5 
600830 T1 096-GP-064-01 0-S 10 
600830 T1 096-GP-064-015-S 15 
600830 T1 096-GP-064-020-S 20 
600831 T1 096-GP-065-005-S 5 
600831 T1 096-GP-065-01 0-S 10 
600831 T1 096-GP-065-015-S 15 
600831 T1 096-GP-065-020-S 20 
600831 T1 096-GP-066-005-S 5 
600831 T1 096-GP-066-01 0-S 10 
600831 T1 096-GP-066-015-S 15 
600831 T1 096-GP-066-020-S 20 
600831 T1 096-GP-067-005-S 5 
600831 T1 096-GP-067-01 0-S 10 

Backaround Concentration 

Refer to footnotes at end of table. 

• 
table H2-1 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

• 
Metals IE:PA Method 6010!7060!7421/7470/7471/7740/6010AI7H 6/7470/7471/SW8468 ) (ma/kal 

Nickel Selenium Silver Thallium Vanadium Zinc 
6.2 ND./0.135\ ND 10.031\ 0.695 J 11) 28 26.1 

7.16 ND (0.135\ ND 10.031\ 0.621 J 10.991) 25.8 26.8 
7.06 ND 10.135\ NO 10.031) 0.461 J 11) 23.4 24.4 
9.81 ND 10.135) ND (0.031) 0.779 J (1.06) 30 37.4 
9.9 0.406 J 10.591) ND 10.031\ 0.662 J 11.18) 33.3 
6.6 0.358 J 10.473) ND (0.031) 1.12 27.5 30.2 

5.65 ND 10.135\ ND 10.031\ 0.853 J 11.02) 27.7 27.1 
10.2 ND 10.135) ND (0.0311 0.493 J 11.02) 30.7 37.2 
6.46 ND 10.135\ ND 10.031\ ND 10.221\ 24.7 29.7 
8.5 ND 10.135) ND 10.031) 0.619 J (1.08\ 28.1 32.7 

8.57 ND 10.135\ 0.0644 J 10.489) ND 10.221\ 31.7 40.6 
5.58 ND 10.135) ND (0.031\ 0.493 J 10.965\ 22.4 22.6 
9.45 ND 10.135\ ND 10.031\ 0.887 J 11.02) 28.1 
8.04 ND (0.135) ND (0.031) ND 10.221\ 23.2 29.7 
8.42 ND 10.135) ND 10.031\_ ND (0.221\ 25.6 34.4 
6.68 ND 10.135\ 0.248 J 10.493) NO 10.221\ 23.1 30.8 
6.52 ND 10.135) ND 10.031\ 0.555 J 11.02\ 28.8 28.4 
6.74 ND 10.135\ ND 10.031\ 0.49 J 10.974\ 23.4 28.9 
7.9 ND 10.135) ND (0.031) 0.486 J 11.06) 25 31.3 

9.01 ND (0.135) ND 10.031\ 0.692 J (1.11\ 26.8 32.1 
5.59 ND 10.135\ ND 10.031 l 0.537 J 11.09) 21.7 24.7 
8.79 ND (0.135\ ND 10.031\ 0.767 J (1.1) 22.2 31.6 
8.58 ND 10.135\ ND 10.031\ 0.638 J 11.07\ 21.7 36.1 
10.8 NO 10.135\ ND 10.031) 0.942 J 11.09\ 28.5 40.2 
8.02 ND 10.135\ ND 10.031) 1.24 30.6 30.3 
4.98 ND 10.135\ ND 10.031\ 0.938 J 11.02) 14.1 20.4 
6.13 ND 10.135\ ND (0.031) 0.855 J 11.04) 19.4 28.5 
8.17 0.397 J 10.538\ ND 10.031\ 0.982 J 11.08\ 22.9 32.1 
9.23 ND 10.135\ ND (0.031\ 0.561 J 10.997) 35.5 34.9 
10.5 0.323 J 10.525) ND 10.031) 0.606 J 11.05\ 25.5 38.1 
25.4 <1 <1 <1.1 33 76 

105 

105 
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Samole Attributes 
Sample 

Record Depth 
Numberb ER Sainole ID lft1 
600831 T1 096-GP-067·015-S 15 
600831 T1 096-GP-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-068·01 O·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-069-1)1 5-S 15 
600832 T1 096-GP-069-020-S 20 
600838 T1 096-GP-080-005-S 5 
600838 T1 096-GP-080-01 O-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 
600838 T1 096-GP-081-010-S 10 
600838 T1 096-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 

Backaround Concentration 

Refer to footnotes at end of table. 

Table H2-1 (Contihued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 

• 
Metals IFP A Method 601 0/7060/7 421/7 4 70/7 4 71/77 40/601 OA/7196/7 4 70/7 4 71/SW8468 1 lma/ka 1 

Nickel Selenium Silver Thallium Vanadium Zinc 
6.09 ND (0.1351 ND (0.031) 0.801 J (1.04) 17.8 29.3 
9.31 ND 10.1351 ND 10.0311 0.616 J 11.041 25 33.3 
4.95 ND 10.1351 ND 10.0311 0.624 J 11.06) 18.6 19.2 
6.29 0.607 1.04 ND (0.221) 23.8 50.7 
7.1 0.473 J 10.5241 0.233 J 10.524) ND 10.2211 21.7 32.2 
11 0.591 0.232 J (0.525) ND (0.221) 20.9 38.9 

7.25 0.505 J 10.5341 0.281 J 10.5341 ND 10.2211 15.6 32.8 
9.23 0.377 J (0.514) 0.303 J 10.514) ND 10.221\ 21.5 33.7 
7.48 ND (0.135) 0.953 ND (0.2211 26.7 35.5 
6.99 0.373 J 10.5121 0.253 J 10.5121 ND 10.2211 22 30.4 
11.2 0.625 0.233 J 10.515) ND 10.221) 20.3 37.7 
6.77 ND (0.135) 0.235 J (0.519) NDJ0.221l 13.8 26.8 
8.16 0.712 0.277 J 10.539) ND 10.221) 19.5 31.5 
7.08 ND (0.135) 0.166 J (0.524) ND(0.2211 21.7 30 
7.56 0.372 J 10.518) 0.145 J 10.5181 ND 10.2211 18.8 31 
5.24 0.276 J (0.487) ND (0.031l NO (0.2211 12.6 22.4 
4.92 ND 10.1351 0.125 J 10.5211 ND 10.2211 12.3 24.4 
10.6 ND (0.135) 0.139 J (0.56) ND (0.221l 26.9 43.7 

6.45 0.457 J (0.527) 0.205 J 10.5271 ND 10.2211 16 28.5 

5.83 ND 10.1351 0.16 J !0.538) ND (0.221) 14.1 23.7 

4.43 NO (0.135) 0.0791 J (0.506) NO (0.2211 11.3 19.6 

9.37 NO (0.135) 0.156 J 10.5761 ND !0.2211 25 38.9 

9.75 NO 10.135) 0.121 J 10.563) NO (0.221) 23.1 36.2 

5.21 ND 10.135) 0.19 J (0.506) NO 10.2211 14.5 26.1 

4.35 NO (0.1351 0.147 J 10.482) NO !0.221) 12.1 18 

5.26 ND 10.1351 0.159 J (0.521) ND (0.221) 17.5 30.6 

5.93 ND (0.135) 0.071 J (0.527) NO 10.2211 20.7 32 

6.54 ND 10.1351 0.245 J 10.5231 ND (0.221l 17.4 27 

4.36 0.321 J (0.527) 0.118 J 10.5271 ND 10.2211 13.1 21.6 

4.93 0.343 J !0.4831 0.102 J (0.483) NO (0.221) 13.4 19.6 

25.4 <1 <1 <:J_.1 33 76 

! 
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• 
Samole Attributes 

Sample 
Record Depth 

Numberb . _ ER Samole ID (ftl 

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 T1096-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 
600842 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-G P-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 
600845 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 (Continued) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1 998 

-
Metals IEPA Method 6010/7060/7421/7470/7471/1740/6010A/7196/7470/7471/SW8463 l lmo/kol 

Nickel Selenium .Silver. Thallium Vanadium Zinc 
6.11 ND (0.135\ 0.221 J 10.533\ ND !0.221\ 19.8 38.2 
5.71 ND (0.135\ 0.114 J (0.502\ ND (0.221\ 19.6 25.7 
5.02 ND 10.135\ 0.145 J 10.501) ND 10.221\ 14.7 24.7 
6.06 ND !0.135\ 0,0705 J 10.511\ ND (0.221\ 15.3 26.1 
9.11 0.503 J 10.515\ 0.169 J 10.515\ ND 10.221\ 18.6 30.9 
6.18 ND !0.135\ 1.1 ND (0.221\ 19.4 31.7 
9.44 0.508 J 10.567) 0.639 ND 10.221\ 21.5 35.6 
4.36 0.795 0.1 J (0.506\ ND (0.221\ 14.3 22 
8.42 ND (0.135\ ND 10.031\ ND !0.221\ 25.2 33.7 
6.31 0.45 J (0.511 \ 0.998 ND (0.221\ 22.5 32.1 
7.55 0.423 J (0.522) ND (0.031) ND (0.221) 21.8 34.7 
5.33 0.347 J (0.5061 0.294 J 10.506\ ND_i0.221\ 18.2 29.6 
5.79 0.515 0.3 J 10.483\ ND (0.221\ 22.4 30 
9.25 ND (0.135\ 0.145J (0.54TI_ ND_(0.2211 29.2 37.2 
10.7 ND 10.135\ 0.148 J (0.531) ND !0.221 \ 24.1 39.7 
5.2 ND (0.135) 0.0607 J (0.492) ND (0.221) 13.2 22.8 

5.45 0.356 J 10.501) 0.111 J (0.5011 ND_i0.221l 15.2 22.8 
6.87 ND (0.135\ 11.8 0.567 J 11.03) 20 96_2 

9.53 ND 10.135\ ND 10.031\ 0.525J (1.11\ 27.8 36.3 
8.82 ND 10.135) 0.0629 J 10.523\_ 0.551 J (1.05) 24.8 38 
9.83 ND 10.135) ND (0.031) 0.55 J 11.09) 23.3 36.6 
7.01 ND 10.135\ ND 10.031\ 0.784 J (1.01) 24 28.2 
7.16 ND 10.135\ 14.9 0.95 J 11.02\ 25.5 89.2 
4.48 ND 10.135\ ND 10.031) 0.556 J (0.983) 16.3 25.6 
10 ND (0.135) ND 10.0311 0.48 J_l1.011 24.2 41.6 
12 ND !0.135\ ND 10.031\ ND 10.221\ 22.8 40.7 

11.4 ND 10.135\ ND 10.031) 0.554 J /1.04) 23.2 39.4 
5.38 ND 10.135\ ND 10.031\ 0.751 J 10.965\ 18.5 29.7 
8.98 ND 10.135\ ND 10.031) 0.788 J /1.08) 25.8 33.9 
11.3 ND /0.135) ND (0.0311 0.692 H1.0!ll 22.9 42 
25.4 <1 <1 <1.1 33 76 ------ --
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·Sam ole Attributes 
Record Sample 

Numberb ER SainiJIEi ID Deoth lftl 
600845 T1096-GP-076-020-S 20 
600845 T1 096-GP-077-005-S 5 
600845 T1 096-GP-077 -01 0-S 10 
600845 T1 096-GP-077 -015-S 15 
600845 T1 096-GP-077 -020-S 20 
600845 T1 09£-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-074-01 0 10 
601096 T1 096-GP-074-015 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 

TableH2-1 (Continued) 
SWMU 96, Summary of Metals Analytical Results, 

Soil Samples Collected 1998 

• 
Metals IEPA Method 6010/7060/7421/7470/7471/7740/6010A/7196/7470/7471/SW8463 ) lma/kal 

Nickel Selenium Silver Thallium Vanadium Zinc 

9.32 ND 10.1351 ND 10.031\ 0.501 J 11.11) 20.6 34.7 

4.58 ND 10.135) ND 10.031) ND 10.221) 17.5 24.6 
9.53 ND (0.1351 ND 10.0311 0.674 J 10.9671 25.3 40.1 

10.7 ND 10.135) ND 10.031) 0.583 J 11.08) 22.3 39.8 
9.53 ND 10.135) ND 10.031) 0.49 J (1.05) 22.9 40.7 
8.07 ND 10.1351 ND 10.031\ 1.04 J 11.04) 23.1 34.8 
3.4 ND 10.135) ND 10.031) 0.932 J 11) 16.1 16.4 
4.95 ND 10.1351 ND 10.0311 0.732 J 11.041 22.2 21.2 
5.88 0.473 J 10.5) ND 10.031) 0.678 J (1) 21.1 28.6 
7.04 0.385 J 10.5061 ND 10.0311 0.953 J 11.011 20.5 32.5 
9.33 0.402 J 10.497) ND 10.031) 0.951 J 10.993) 23.7 41.4 
10.8 0.435 J (0.5141 ND 10.0311 1.12 22.1 39.7 
8.25 ND 10.135) ND 10.031\ 1.63 28.6 26.5 
6.88 0.574 ND 10.031) 1.5 28.1 36.5 
6.33 0.377 J 10.4881 ND 10.0311 0.52 J 10.9761 19.1 26.6 
9.29 0.391 J 10.535) ND 10.031) 0.789 J 11.07) 23.7 35.8 
11.4 0.483 J 10.5341 ND 10.0311 0.542 J 11.071 23.3 41.2 
11.1 0.39 J 10.5261 0.477 J 10.526) ND 10.221 l 32.6 38.8 
14.5 1.21 4.38 ND 10.2211 31.5 71 
9.25 0.707 0.285 J 10.545) ND 10.221) 24 34.7 
6.26 0.509 0.143 J (0.502) ND (0.221) 18.9 27.8 
9.38 0.494 J 10.519) 0.488 J 10.519) ND 10.221) 28.8 37 
11 .7 0.615 0.454 J 10.5291 ND 10.2211 26.8 44.8 
25.4 <1 <1 <1.1 33 76 

Qualit'LAssurance/Qualiw Control Samoles lma/Ll 
600831 T1 096-EB-006-000-W 0 0.0016 J 10.0051 0.0029 J 10.0051 ND 10.000731 ND 10.003081 ND 10.000591 0.0122 
600838 T1 096-EB-009-000-W 0 ND 10.00129) 0.00496 J 10.005) 0.00081 J 10.005) ND 10.003081 ND 10.00059) 0.0018 J 10.005) 
600840 T1 096-EB-01 0-000-W 0 0.00131 J 10.0051 0.00345 J 10.0051 0.00124 J 10.0051 ND_(Q.00308\ ND 10.000591 0.00797 
600849 T1 096-EB-007 -000-W · 0 ND 10.00129) ND 10.00271 l ND 10.00073) ND 10.00308) ND 10.00059) 0.0073 
601096 T1 096-EB-011-000 0 ND 10.00129) ND 10.00271) ND 10.00073) 0.00334 J (0 01) ND 10.00059) 0.00317 J (0.005) 

Refer to footnotes at end of table. 
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Table H2-1 (Concluded) 

SWMU 96, Summary of Metals Analytical Results, 
Soil Samples Collected 1998 

Note: Bold indicates vah.1es that exceed background screening levels. 
•EPA November 1986. 
bAnalysis requesVchain·of-custody record. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet), 
GP = Geoprobe. 
H =The hold time was exceeded for the associated sample analysis. 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the PQL, shown in parentheses. 
MDL = Method detection limit. 
mg/kg = Milligram(s) per kilogram. 
mg/L == Milligram(s) per liter. 
ND ( ) = Not detected above the MDL, shoWn in parentheses. 
POL = Practical quantitation limit. 
s =Soil Sample . 
SO = Sample Duplicate. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
W =Water Sample. 

• 



• 
Table H2-2 

SWMU 96. Summary of PCB Analytical Results-Detections Only,· 
Soil Samples Collected 1998 

Sam ole Attributes (EPA Method 8080/SW8469) (ua/ka) 
Record Sample Depth 

Number!' ER Samolem (ft) Aroclor-1248 
600831 T1 096-G P-065-005-S 5 ND 11.5) 
600831 . T1 096-G P-067 -005-S 5 ND (1.5) 
600832 · T1096-GP-068-001-S 1 ND (1.5) 
600832 . T1096-GP-069-001-S 1 ND 11.5) 
600840 . T1 096-GP-084-001-S 1 ND (1.5) 
600842 T1096-GP-072-01 0-S 10 34 
601096 T1096-GP-074-010 10 ND 11.5) 

Note: Bold indicates values that exceed background screening levels. 
9 EPA November 1986. 
bAnalysis requesVchain-of-custody record. 
EPA =U.S. Environmental Protection Agency. 
ER =Environmental Restoration. 
It =Foot (feet). 
GP = Ge'oprobe. 
ID = Identification. 

Aroclor-1254 Aroclor-1260 
ND (1.5) 4.4 
ND(1.5) 2.1 J (3.62) 

92 160 
74 110 

ND (1.5) 71 
ND 11.5) ND 11.5) 

20 ND 11.5) 

J ( ) =The reported value is greater than or equal to the MDL but is less than the PQL, shown in 

MDL 
J.lg/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. 

AIJI 0-03/WP/SNL03:I5448.doc H-19 840857.04.10 10/31/03 8:30AM 
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Table H2-3 

SWMU 96, Summary of SVOC Analytical Results-Detections Only, 
Soil Samples Collected 1998 

Sarnole Atttibutes I . SY.OCs (EPA Method 8270/8270/SW8463 

Record 
Nurnberbl .ER Sarnole ID 
600842 IT1 096-GP-070-005-S 
600842 IT1 096-GP-071-020-S 
600843 IT1 096-GP-073-001-S 
60.0843 IT1096-GP-074-001-S 

Recotd 
Numberb ER Sam le ID 
600842 T1 096-G P- 70-005-S 
600842 T1 096-G P-071-020-S 20 
600843 T1 096-GP- 73-001-S 1 
600843 T1 096-GP-07 4-001-S 1 

1:5 Note: Bold indicates values that exceed background screening levels. 

00 .... 
0 
00 

~ 

~ 
0 

!;2 ..... 
~ ..... 
00 
;;, 
0 

~ 

3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 
EPA 
ER 
ft 
GP 
ID 
J() 
MDL 
J.l.91kg 
NO() 
PQL 
s 
svoc 
SWMU 
T1 

=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Geoptobe. 
= Identification. 
= The reported value is greater than or equal to the MDL but is less than the POL, shown in parentheses. 
= Method detection limit. 
= Microgram(s) per kilogram. 
= Not detected above the MDL, shown in parentheses. 
= Practical quantitation lirnit. 
= Soil Sample . 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
=Technical Area 1. 

• 
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Record 
Numberb 
600829 
600829 
600829 
600829 
600829 
600830 
600830 
600830 
600830 

I 600830 
I 600830 

600830 
600830 
600830 
600830 
600830 
600830 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
600831 
600831 

• 
Table H2-4 

SWMU 96, Summary of VOC Analytical Results-Detections Only, 
Soil Samples Collected 1998 

Sam ole Attributes VOCs IEPA Method 8240/8240/8260/SW846a) luo/ka\ 
Sample 

ER Samole 10 Oeoth 1ft) 2-Butanone Carbon disulfide Chloroform Methvlene chloride 
T1 096-G P-060-005-S 5 NO 12.1\ NO 12.2\ 0.53 J 11.01' NO 10.25\ 
T1 096-GP-061-005-S 5 NO 12.1) NO 12.2) 0.66 J 11.04) NO 10.25) 
T1 096-GP-061-01 0-S 10 NO (2.1) NO 12.2\ NO 10.24\ NO 10.25\ 
T1 096-GP-061-015-S 15 NO 12.1 l NO 12.2\ 0.57 J 11.081 NO 10.25\ 
T1 096-GP-061-020-S 20 NO 12.1l 0,64 JB 15.181 0.59 J 11.041 NO (0.25) 
T1 096-GP-062-01 0-S 10 NO (2.1) NO (2.2) NO (0.24\ NO (0.25\ 
T1 096-GP-062-015-S 15 NO (2.1l NO 12.2\ . NO 10.241 NO 10.25\ 
T1 096-GP-062-020-S 20 NOI2.1) NO 12.2\ 0.64 J 11.081 NO 10.25) 
T1 096-GP-063-001-S 1 NO 12.1) NO 12.2) 0.56 J (1.081 NO 10.25\ 
T1 096-GP-063-005-S 5 NO 12.1\ NO 12.21 0.65 J 11.04 NO 10.25\ 
T1 096-GP-063-01 O-S 10 NO 12.1) NO 12.2) NO (0.24) 4 4 J 15.31 
T1 096-GP-063-015-S 15 NO 12.1l NO 12.2\ NO 10.24\ NO 10.25\ 
T1 096-GP-064-001-S 1 N0(2.1) NO 12.2\ NO 10.24\ 2.7 J 15.28) 
T1 096-GP-064-005-S 5 NOI2.1) NO 12.2) NO (0.24) 3.4 J 15.17 
T1 096-GP-064-01 0-S 10 NO 12.1) NO 12.2\ NO 10.24\ 3.2 J 15.21 
T1 096-GP-064-015-S 15 NO 12.1\ NO 12.2) NO (0.24) 3.2 J 15.38) 
T1 096-G P-064-020-S 20 NO (2.1) NO 12.2\ NO 10.24\ 2.6 J (5.7 
T1 096-GP-065-01 0-S 10 NOI2.1\ NO 12.2) 2.2 8 NO (0.25) 

T1 096-GP-065-015-S 15 NOI2.1) NO 12.2\ 2.8 8 NO 10.25) 

T1 096-GP-065-020-S 20 NO 12.1) NO 12.2) 2.6 8 NO 10.25\ 

T1 096-GP-066-005-S 5 NOI2.1\ NO 12.2) 2.6 8 NO (0.25) 

T1 096-GP-066-01 0-S 10 NOI2.1) NO 12.2\ 2.5 8 NO 10.25) 

T1 096-GP-066-015-S 15 NO 12.1l NO 12.2) 2.7 8 NO 10.25\ 

T1 096-GP-066-020-S 20 N0(2.1) NO 12.2\ 2.2 8 NO (0.25) 

T1 096-GP-067-005-S 2 NOI2.1) NO (2.2\ 278 NO 10.25) 

T1 096-GP-067 -01 0-S 10 N012.1l NO 12.2) 2.3 B NO 10.25\ 

T1 096-GP-067 -015-S 15 NOI2.1) NO 12.2\ 1.4 8 NO (0.25) 

Refer to footnotes at end of table. 

• 
Tetrachloro-

ethene 
NO 10.23) 
NO 10.23\ 
NO 10.23\ 
NO 10.23\ 
NO (0.23) 
NO (0.23\ 
NO 10.23\ 
NO (0.23) 
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 C0.23\ 
NO 10.23) 
NO 10.23\ 
NO 10.23\ 
NO 10.23) 
NO 10.23) 
N0(0.23L 
NO 10.23) 
NO 10.23) 
NO 10.23\ 
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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 IEPA Method 8240/8240/8260/SW846"l lua/kal 
Record Sample 

Numberb ER Samole 10 Oeoth 1ft) 2-Butanone Carbon disulfide Chloroform Methylene chloride 
600831 T1 096-GP-067 -020-S 20 NO 12.1) NO 12.2) 1.6 8 NO (0.25) 
600831 T1 096-GP-085-005-SO 5 NO 12.1) NO 12.2) 2.5 8 NO (0.25) 
600832 T1 096-GP-068-001-S 1 NO (2.1) NO (2.2) ND (0.241_ ND 10.25\ 
600832 T1 096-G P-068-005-S 5 NDI2.1) ND (2.2) NO 10.24) 1.8 JB 15.56: 
600832 T1 096-GP-068-01 0-S 10 ND 12.1) ND 12.2) ND 10.24) NO 10.25) 
600832 T1 096-GP-068-015-S 15 ND (2.1 l NO (2.21_ ND 10.24) ND 10.25) 
600832 T1 096-G P-068-020-S 20 ND (2.1) ND (2.2) NO 10.24) ND (0.25) 
600832 T1 096-GP-069-001-S 1 NO (2.1) ND 12.2) ND 10.24\ 2.1 JB 15.62 
600832 T1 096-GP-069-01 0-S 10 ND (2.1) ND 12.2\ ND (0.24) ND (0.25) 
600832 T1 096-GP-069-020-S 20 NO 12.1) ND 12.2) ND 10.24) 1.7 J8 15.56' 
600838 T1 096-GP-081-015-S 15 ND(2.1) ND (2.2) NO (0.24) ND (0.25) 
600838 T1 096-GP-081-020-S 20 ND 12.1\ ND 12.2) NO 10.24) 7.6H8 
600838 T1 096-GP-082-005-S 5 NO (2.1j_ ND 12.2) ND 10.24) 8,2 8 
600838 T1 096-GP-082-01 0-S 10 ND(2.1) NO (2.2) NO (0.24) _11 B 
600838 T1 096-GP-082-015-S 15 NO 12.1) NO (2.2) NO 10.24) 7.8 B 
600838 T1 096-GP-082-020-S 20 NO 12.1\ NO 12.2) NO 10.24) 6.78 
600838 T1 096-GP-083-001-S 1 NO (2.1) NO (2.2) NO (0.24) 726 
600838 T1 096-GP-083-005-S 5 NOI2.1) ND 12.2) NO 10.24) 11 B 
600838 T1 096-GP-083-01 0-S 10 ND(2.1 )_ NO 12.2) NO 10.24\ 6.4HB 
600838 T1 096-GP-083-020-S 20 N0(2.1) NO (2.2) NO (0.24) 10 8 
600840 T1 096-GP-084-001-S 1 NO 12.1\ NO 12.2\ NO 10.24) 9.78 
600840 T1 096-GP-084-005-S 5 N0(2.1) NO (2.2)_ NO (0.241 8.6 8 
600840 T1 096-GP-084-01 0-S 10 NO 12.1\ NO 12.2) NO 10.24) 5.3 J8 15.37 
600840 T1 096-GP-084·015-S 15 NO (2.1) NO 12.2) NO 10.24) 7.5 8 
600840 T1 096-GP-084-020-S 20 ND (2.1) ND 12.2) NO (0.24) 8.1 8 
600842 T1 096-GP-070-005-S 5 NO 12.1) NO 12.2) NO 10.24) 3.3 J8 15.49: 
600842 T1 096-GP-070-01 0-S 10 NO (2.1) NO 12.2) NO 10.24\ 5.5 JH8 15.95: 

Refer to footnotes at end of table. 

• 
Tetrachloro-

ethene 
NO (0.23) 
NO (0.23) 
ND 10.23) 
ND (0.23) 
NO 10.23) 
NO 10.23) 
ND 10.23) 
ND 10.23) 

1.4 
ND 10.23) 
ND (0.23) 
NO 10.23) 

3.1 
NO (0.23) 
NO (0.23) 
NO 10.23) 
NO (0.23) 
ND (0.23) 
NO 10.23) 
NO (0.23) 
NO (0.23) 
NO 10.23) 
NO (0.23) 
NO 10.23) 

15 
NO 10.23) 
NO 10.23) 
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table H2-4 (Continued) 

SWMU 96; Summary of VOC Analytical Results~DetectiohS Only, 
Soil Samples Collected 1998 

Sam ole Attributes .. 
. 

VOCs IEPA Method 8240/8240/8260/SW8462\ lua/ka\ 
Record Sample 

Number'> ER Samole ID Oeoth (ft) 2-Butanone. Carbon. disulfide Chloroform Methvlene chloride 
600842 T1 096-GP-071-01 0-S . 10 NO 12.1\ NO 12.2\ NO 10.24\ 3,8 JB 15,38\ 
600842 T1 096-GP-071-015-S 15 NO (2.1\ NO (2.21 NO (0.241 3.2_JB 15.21 
600842 T1 096-G P-071-020-S 20 NO 12.1l NO 12.2\ NO 10.241 3.7 JB 15.26\ 
600842 T1 096-GP-072-005-S 5 NO 12.1\ NO 12.2\ NO 10.24\ 2 7 JB 15.75\ 
600842 T1 096-G P-072-01 0-S 10 NO (2.11 NO (2.2\ NO 10.24\ 4 JB 15.68\ 
600842 T1 096-GP-072-015-S 15 NO 12.11 NO (2.21 NO (0.241 4.3 JB (5.261 
600842 T1 096-GP-072-020-S 20 NOI2.1\ NO 12.2\ NO (0.24\ 3.8 JB 15.26\ 
600843 T1 096-GP-073-001-S 1 NOI2.1l NO 12.2\ NO 10.24\ 2.6 JB 15.49\ 
600843 T1 096-GP-073-005-S 5 N0£2.11 NO (2.21 NO (0.241 2.7 JB (5.561 
600843 T1 096-GP-073-01 0-S 10 NO (2.1\ NO 12.21 NO (0.241 1.9 JB 15.491 
600843 T1 096-GP-073-015-S 15 NOI2.1\ NO 12.2\ NO 10.24\ 2.3 JB 15.751 
600843 T1 096-GP-073-020-S 20 N0(2.11 NO (2.21 NO (0.241 1.6 JB 15.431 
600843 T1 096-GP-074-001-S 1 NO 12.1\ NO 12.21 NO 10.241 2.7 JHB 15.491 
600845 T1 096-GP-075-005-S 5 NO 12.1\ NO 12.21 NO 10.24\ 3.4 JB 15.21 
600845 T1 096-GP-075-01 0-S 10 N0(2.11 NO (2.21 NO (0.241 4.3 JB 15.561 
600845 T1 096-GP-075-015-S 15 NO £2.1\ NO (2.2\ NO 10.241 4.4 JB 15.261 
600845 T1 096-GP-075-020-S 20 N0(2.11 NO (2.2) NO 10.24\ 4 JB 15.681 
600845 T1 096-G P-076-005-S 5 NO (2.1\ NO 12.2\ NO (0.24\ 2.8 JB (5.21 
600845 T1 096-GP-076-01 0-S 10 NO £2.1\ NO £2.2\ NO 10.24\ 3.1 JB 15.381 
600845 T1 096-GP-076-015-S 15 NO (2.1) NO (2.2) NO (0.24) 2.4 JB 15.881 
600845 T1 096-G P-076-020-S 20 NOI2.1\ NO 12.2\ NO (0.24\ 4.4 JB (5.62 
600845 T1 096-GP-077-005-S 5 NOI2.1\ NO 12.2\ NO 10.24\ 1.8 JB 15.1 
600845 T1 096-G P-077 -01 0-S 10 NO (2.1\ NO (2.21 NO (0.241 3.4 JB (5.32 
600845 T1 096-GP-077 -015-S 15 N0(2.1) NO 12.2\ NO (0.24\ 3.1 JB 15.561 
600845 T1 096-GP-077 -020-S 20 NO 12.1) NO 12.2\ NO 10.24) 2.3 JB 15.381 
600846 T1 096-G P-078-001-S 1 NO 12.11 NO 12.2\ NO 10.24\ 2.3 J 15.261 
600846 T1 096-GP-078-005-S 5 NO (2.1) NO 12.2\ NO 10.24\ 1.5 J 15.151 

Refer to footnotes at end of table. 

• 
Tetrachloro-

ethane 
NO 10.23\ 
NO 10.23\ 
NO (0.231 
NO (0.231 
NO 10.23\ 
NO 10.231 
NO (0.231 
NO £0.23\ 
NO 10.23\ 
NO (0.231 
NO (0.231 
NO 10.23\ 
NO (0.231 
NO (0.23\ I 

' 

NO 10.23\ . 
NO (0.231 ! 

NO 10.23\ ! 

NO (0.23) 
NO 10.23\ 
NO 10.23\ 
NO (0.23) 
NO 10.23\ 
NO (0.23) 
NO 10.23\ 
NO (0.23) 
NO 10.23\ 
NO 10.23\ 
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Table H2-4 (Continued) 

SWMU 96, Surnrnary of VOC Analytical Results-Detections Only, 
Soil Samples Collected 1998 

Sample Attributes VOCs IEPA Method 8240/8240/8260/SW846al l .. a/kal 
Record Sample 

Numberb ER Samole ID Deoth lftl 2-Butanone Carbon disulfide Chloroform Methylene chloride 
600846 T1 096-GP-078-01 0-S 10 ND 12.1\ ND 12.2\ ND 10.24\ . 4 J 15.261 
600846 T1 096-GP-078-015-S 15 ND 12.11 ND 12.21 ND 10.241 5 J (5.261 
600846 T1 096-G P-078-020-B_ 20 ND 12.11 ND_f_2.21 ND (0.241 5 J (5.491 
600846 T1 096-GP-079-001-S 1 ND 12.1\ ND 12.2) ND 10.24) 2.2 J 15.561 
600846 T1 096-GP-079-005-S 5 ND 12.1) ND 12.2\ ND 10.24\ 7." 
600846 T1 096-GP-079-01 0-S 10 NDI2.1l ND 12.21 ND 10.241 14 
600846 T1 096-GP-079-015-S 15 ND 12.1\ ND 12.2) ND (0.24) 1() 
600846 T1 096-GP-079-020-S 20 ND 12.11 ND 12.2\ ND 10.24\ 9." 
601096 T1 096-GP-07 4-005 5 ND(2.1l ND_f_2.2)_ ND 10.24) _i.6 8 
601096 T1 096-GP-07 4-01 0 10 ND 12.1) ND 12.2) ND 10.24) 11 8 
601096 T1096-GP-074-015 15 8.1 ND 12.2\ ND 10.241 12 8 
601096 T1 096-G P-07 4-020 20 ND 12.1)_ ND (2.2) ND 10.24\ 12 8 
601096 T1 096-GP-088-005 5 ND 12.1\ ND 12.21 ND 10.24\ 98 
601096 T1 096-GP-089-01 0 10 ND 12.11 ND 12.21 ND 10.241 7.5 H8 

loualitv Assurance/Qualitv Control Samoles lrng{l.). 
600831 T1 096-EB-006-000-W 0 ND 15.9) NA NA ND 11.2) 
600840 T1 096-E8-01 0-000-W 0 ND 15.9) NA NA 3.3 J8 151 
601096 T1 096-EB-011-000 0 ND 15.91 NA NA 2.5 JB {51 
600831 T1 096-TB-021-000-W 0 23H NA NA 1.3 JH8 151 
600838 T1 096-TB-030-000-W 0 ND 15.91 NA NA 5.1 8 
600840 T1 096-TB-029-000-W 0 ND 15.91 NA NA 4.1 J8 C51 
600842 T1 096-TB-023-000-W 0 ND 15.9) NA NA 4.2 J8 151 
600849 T1 096-TB-022-000-W 0 8.2 J 1101 NA NA ND 11.2) 
601096 T1 096-TB-031-000-W 0 ND 15.9) NA NA 5.4 8 

Refer to footnotes at end of table. 

• 
Tetrachloro-

ethane 
ND 10.23) 
ND (0.23) 
ND 10.231 
ND IP.23)_ 
ND 10.23) 
ND C0.23l 
ND 10.231 
ND 10.23\ 
ND 10.231 
ND 10.23) 
ND (0.23\ 
ND 10.23) 
ND 10.231 . 
ND 10.231 

0.88 J (1) 

ND 10.71 
ND_(_O.'l) 
ND 10.71 
ND 10.7\ 
ND 10.7) 
ND 10.71 
ND 10.7) 

2.5 
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Table H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Aesults~Detections Only, 
Soil Samples Collected 1998 

• 
Sample Attributes VOCs. IEPA Method 8240/8240/8260/SW846al lua/kal 

Record Sample 
Numberb ER Samole 10 Oeoth lftl Toluene Trichloroethene Xvlene cis-1 2-0ichloroethene 
600829 T1 096-GP-060-005-S 5 NO 10.22\ NO 10.27\ NO 10.62) NO 10.25) 
600829 T1 096-GP-061-005-S 5 2.!i NO 10.27\ NO 10.62\ NO 10.25) 
600829 T1 096-GP-061-01 0-S 10 1.6 NO (0.27) NO (0.62) NO (0.25) 
600829 T1 096-GP-061-015-S 15 NO 10.22) NO 10.27\ NO 10.62) NO 10.25) 
600829 T1 096-GP-061-020-S 20 2." NO 10.27\ NO 10.62\ NO 10.25\ 
600830 T1 096-G P-062-01 0-S 10 4.'l NO 10.27) NO 10.62\ NO (0.25\ 
600830 T1 096-GP-062-015-S 15 2.S NO (0.27) NO (0.62) NO (0.25) 
600830 T1 096-G P-062-020-S 20 1!i NO 10.27\ NO (0.62) NO 10.25) 
600830 T1 096-GP-063-001-S 1 NO 10.22\ NO 10.27\ NO 10.62\ NO 10.25\ 
600830 T1 096-GP-063-005-S 5 NO 10.22\ ND 10.27\ ND 10.62\ ND 10.25\ 
600830 T1 096-GP-063-01 0-S 10 2.~ ND (0.27\ ND (0.62) ND (0.25) 
600830 T1 096-GP-063-015-S 15 1 ~ ND 10.27\ ND 10.62) ND 10.25) 
600830 T1 096-GP-064-001-S 1 ND (0.22) ND(0.27l ND 10.62\ ND (0.25\ 
600830 T1 096-G P-064-005-S 5 H NO (0.27\ ND (0.62) ND 10.25) 
600830 T1 096-GP-064-01 0-S 10 NO (0.22) ND 10.27) ND 10.62\ ND (0.25\ 
600830 T1 096-GP-064-015-S 15 ND 10.22) ND (0.27) NO 10.62) ND 10.25) 
600830 T1 096-G P-064-020-S 20 ND 10.22\ ND 10.27\ ND 10.62\ ND 10.25\ 
600831 T1 096-GP-065-01 0-S 10 1.~ NO (0.27\ ND (0.62) ND (0.25) 
600831 T1 096-GP-065-015-S 15 ND 10.22) ND 10.27\ ND 10.62\ ND 10.25\ 
600831 T1 096-GP-065-020-S 20 NO (0.22) ND 10.27\ ND 10.62\ ND 10.25\ 
600831 T1 096-GP-066-005-S 5 NO 10.22\ NO (0.27\ ND (0.62) ND (0.25) 
600831 T1 096-GP-066-01 0-S 10 NO 10.22\ ND 10.27\ NO 10.62\ NO 10.25\ 
600831 T1 096-GP-066-015-S 15 1.2 ND 10.27) NO 10.62\ ND 10.25\ 
600831 T1 096-GP-066-020-S 20 3.3 ND 10.27) NO (0.62) ND (0.25) 

600831 T1 096-GP-067-005-S 2 ND 10.22\ ND 10.27\ NO i0.62l NO i0.25l 
600831 T1 096-GP-067 -01 0-S 10 ND (0.22\ NO (0.27) ND (0.62\ ND (0.25\ 
600831 T1 096-GP-067 -015-S 15 ND 10.22\ NO 10.27) NO (0.62) ND (0.25) 

Refer to footnotes at end of table. 
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Record 

Numberb 
600831 
600831 
600832 
600832 
600832 
600832 
600832 
600832 
600832 
600832 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
600838 
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 8240/8240/8260/SW846al lualkal I 

Sample 
·. I 

ER Samole 10 Oeoth (It) Toluene . Trichloroethane Xvlene . cis-1 2-0ichloroethene · 
T1 096-G P-067 -020-S 20 1 NO 10.271 NO 10.62\ NO 10.25\ 

.. T1096-GP-085-005-SO 5 NO (0.22) NO (0.27) NO (0.62) NO 10.25\ 
T1 096-GP-068-001-S 1 1.4 8 NO (0.27) NO (0.62) NO (0.25) 
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 5.38 NO 10.271 ND 10.621 NO 10.251 
T1 096-GP-068-015-S 15 6.4 8 NO (0.27) NO (0.62) ND (0.25) 
T1 096-G P-068-020-S 20 1.5 8 ND 10.27\ ND 10.62\ ND 10.25\ 
T1 096-GP-069-001-S 1 1.3 8 NO 10.27\ ND 10.62\ ND 10.25\ 
T1 096-GP-069-01 0-S 10 1.2 8 NO (0.27) NO (0.62) NO (0.251 
T1 096-G P-069-020-S 20 7.9 8 NO 10.27) NO 10.62) NO (0.25) 
T1 096-GP-081-015-S 15 NO 10.22\ NO 10.27\ 0.77 J 12.17 NO 10.25\ 
T1 096-G P-081-020-S 20 NO (0.22) NO (0.27) NO (0.62) ND 10.25\ 
T1 096-G P-082-005-S 5 ND 10.22) 2.1 NO 10.62) NO (0.25) 
T1 096-GP-082-01 0-S 10 NO 10.22\ NO 10.27\ NO 10.62\ NO 10.25) 

T1 096-GP-082-015-S 15 NO (0.22) NO (0.27) NO (0.62) NO (0.25) 
T1 096-GP-082-020-S 20 NO 10.221 NO 10.271 NO 10.621 NO 10.251 
T1 096-GP-083-001-S 1 NO 10.22) NO 10.27) NO 10.62) NO 10.251 
T1 096-GP-083-005-S 5 1."' ND 10.27) ND 10.62) NO 10.25) 
T1 096-GP-083-01 0-S 10 1 JH (1.091 NO 10.27\ NO 10.62\ ND 10.25\ 
T1 096-GP-083-020-S 20 ND 10.22) NO 10.27) NO (0.62) NO 10.25\ 

T1 096-GP-084-001-S 1 NO 10.221 NO 10.271 NO 10.62) NO (0.25) 

T1 096-GP-084-005-S 5 NO (0.22) NO (0.27) NO 10.62\ NO 10.251 
T1 096-GP-084-01 0-S 10 1 J 11.07 ND 10.27) NO 10.62) NO 10.25) 
T1 096-G P-084-015-S 15 NDJ0.22) NO 10.27) NO 10.62\ NO 10.251 
T1 096-G P-084-020-S 20 NO 10.22) s.~ NO 10.62) 1.5 
T1 096-G P-070-005-S 5 NO 10.221 NO 10.27) NO 10.621 ND 10.25) 
T1 096-GP-070-01 0-S 10 NO (0.22) NOI0.27} NO 10.62) ND 10.251 

Refer to footnotes at end of table. 
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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 
600845 
600845 
600845 
600845 
600846 
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• 
rable H2-4 (Continued) 

SWMU 96, Summary of VOC Analytical Results-Detections Only, 
Soil Samples Collected 1998 

• 
Sam ole Attributes VOCs (EPA Method 8240/8240/8260/SW846al lna/kal 

Sample 
ER Samole ID Deoth lftl Toluene Trichloroethane Xvlene cis-1 2-Dichloroethene 

T1 096-GP-071-01 0-S 10 ND (0.22) ND 10.27\ ND 10.62) ND 10.25) 
T1 096-G P-071-015-S 15 1.2 Nb (0.27) ND (0.62) ND (0.251 
T1 096-GP-071-020-S 20 2 ND (0.27) ND (0.62) ND (0.25) 
T1 096-GP-072-005-S 5 ND 10.22) ND 10.27) ND 10.621 ND 10.25) 
T1 096-GP-072-01 0-S 10 ND 10.22) ND 10.271 ND 10.621 ND 10.25) 
T1 096-GP-072-015-S 15 ND (0.22) ND (0.27) ND (0.62) ND (0.251 
T1 096-GP-072-020-S 20 3.2 ND (0.27) ND 10.62) ND (0.25) 
T1 096-GP-073-001-S 1 ND (0.22) NDW.27) ND 10.621 ND 10.25) 
T1 096-G P-073-005-S 5 1 J (1.11 ND 10.27) ND 10.62) ND 10.25) 
T1 096-GP-073-01 0-S 10 ND (0.22) ND 10.27). ND 10.621 ND 10.25) 
T1 096-GP-073-015-S 15 2,"l ND (0.27) ND 10.62) ND 10.25) 
T1 096-G P-073-020-S 20 ND 10.22) ND 10.27) ND 10.62) ND 10.25) 
T1096-GP-074-001-S 1 ND 10.22\ ND 10.27\ ND 10.621 ND 10.25\ 
T1 096-GP-075-005-S 5 ND 10.22) ND (_0.27) ND 10.62) ND 10.25) 
T1 096-GP-075-01 0-S 10 1.:3 ND 10.27) ND 10.62\ ND 10.25) 
T1 096-GP-075-015-S 15 ND 10.22\ ND 10.27) ND 10.621 ND 10.25\ 
T1 096-GP-075-020-S 20 3.1 ND 10.27) ND (0.621 ND (0.25) 
T1 096-GP-076-005-S 5 ND 10.22) ND 10.27) ND 10.62) ND 10.25) 
T1 096-GP-076-01 0-S 10 ND (0.22) ND 10.27) ND 10.62) ND 10.25) 
T1 096-GP-076-015-S 15 ND 10.22\ ND 10.27) ND 10.62) ND (0.25) 
T1 096-GP-076-020-S 20 2.4 ND 10.27) ND 10.62) ND 10.25) 
T1 096-G P-077 -005-S 5 ND 10.22) ND 10.27) ND 10.62) ND 10.25\ 
T1 096-GP-077-01 0-S 10 ND 10.22) ND (0.27) ND 10.62) ND (0.25) 
T1 096-GP-077 -015-S 15 1.!i ND 10.27) ND 10.62\ ND 10.25) 
T1 096-G P-077 -020-S 20 ND 10.22) ND_L0.27) ND (0.62) ND 10.25) 
T1 096-GP-078-001-S 1 ND (0.22) ND 10.27) ND 10.62) ND 10.25) 

c____Il_096-G P-078-005-S 5 1.6 ND 10.27) ND 10.621 ND 10.25) 

Refer to footnotes at end of table. 
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rable H2-4 (Continued) 

SWMU 96, Sutntna.ry of VOC Analytical Results-Detections Only, 
Soil Samples Collected 1998 

• 
Sam ole Attributes VOCs IEPA Method 8240/8240/8260/SW846a luafka) 

Record Sample 
Numberb . ER Samole 10 Oeotti 1ft\ Toluene Trichloroethane Xvlene cis-1 2-0ichloroethene 

600846 T1 096-GP-078-01 0-S 10 ?.1 N0f0.27\ N6 10.62\ NO (0.25) 

600846 T1 096-GP-078-015-S 15 5.~ NO 10.27\ NO 10.62\ NO 10.25\ 

600846 T1 096-GP-078-020-S 20 2( NO £0.27\ NO £0.62\ NO (0.25\ 

600846 T1 096-GP-079-001-S 1 NO l0.22\ NO £0.27\ NOl0.62i NO (0.25) 

600846 T1 096-GP-079-005-S 5 ?_~ NO 10.27\ NO 10.62\ NO 10.25\ 
600846' T1 096-GP-079-01 0-S 10 2( NO 10.27\ NO 10.62\ NO 10.25\ 
600846 T1 096-GP-079-015-S 15 6} NO 10.27\ NO £0.62\ NO 10.25\ 

600846 T1 096-GP-079-020-S 20 1.~ NOl0.2i) NO 10.62\ NO (0.25) 

601096 T1 096-G P-07 4-005 5 NO (0.22\ NO £0.27\ NO 10.62\ NO 10.25\ 
601096 T1 096-GP-07 4-01 0 10 NO 10.22\ NO 10.27\ NO 10.62\ . NO 10.25\ 
601096 T1096-GP-074-015 15 u NO-io.27\ NO 10.62\ NO 10.25) 

601096 T1 096-G P-07 4-020 20 NO 10.22) NO 10.27) NO 10.62) NO 10.25\ 
601096 T1 096-GP-088-005 5 NO 10.22\ NO 10.27\ NO 10.62\ NO (0.25) 
601096 T1 096-GP-089-01 0 10 NO £0.22\ NO 10.27\ Nolo.62\ NO 10.25\ 

Qualitv Assurance/Qualitv Control Samoles lma/Ll -
600831 T1 096-EB-006-000-W 0 NO 10.5\ NA V! NA 
600840 T1 096-EB-01 0-000-W 0 NO l0.5l NA NO 11.1\ NA 
601096 T1 096-EB-011-000 0 NO 10.5\ NA NO 11.1\ NA 
600831 T1 096-TB-021-000-W 0 n.!'i1 .IH f1 NA NOl1.D NA 
600838 T1 09n-TB-030-000-W 0 NO 10.5) NA NO 11.1\ NA 
600840 T1 096-TB-029-000-W 0 NO 10.5\ NA NO 11.1\ NA 
600842 T1 096-TB-023-000-W 0 NO 10.5\ NA N0f1.1l NA 
600849 T1 096-TB-022-000-W 0 NO 10.5) NA NO 11.1\ NA 
601096 T1 096-TB-031-000-W 0 NO 10.5\ NA NO 11.1\ NA 

Refer to footnotes at end of table. 
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Table 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. 
aEPA November 1986. 
bAnalysis request/chain·of-custody record. 
B = Analyte detected in associated blank. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
fl = Foot (feet). 
GP = Geoprobe. 
H = The hold time was exceeded for the associated sample analysis. 
ID = Identification. 
J ( ) = The reported value is greater than or equal to the MDL but is less than the POL, shown in parentheses. 
J.llllkg = Microgram(s) per kilogram. 
mgll = Milllgram(s) per liter. 
ND ( ) = Not detected above the MDL, shown in parentheses. 
POL = Practical quantitation limit. 
s = Soil Sample. 
SD = Sample Duplicate. 
SWMU = Solid Waste Management Unit. 
T1 = Technical Area 1. 
TB =Trip blank. 
VOC =Volatile organic compound. 
W =Water Sample. 

• 
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TableH2-5a 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Samole Attributes 
Sample 

Record Depth 
Number" ER SamoleiD (ft) 

600829 T1 096-GP-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-GP-064-020-S 20 
600831 T1 096-GP-065-01 0-S 10 
600831 T1 096-GP-066-005-S 5 
600831 T1 096-G P-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-GP-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-G P-07 4-020 20 
600849 T1 096-EB-007 -000-W 0 

Backaround Activitv-North Areac NA 

3Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
0Dinwiddie September 1997. 
EB = Equipment Blank. 
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. 
W =Water Sample . 

AU11-03!WP/SNL03:r5448cdoc H-30 

Activity (pCVg) 
Plutonium-238 

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 

840857.04.10•11/12/0310:57 AM 
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TableH2-5b 

SWMU 96, Summary of Radiochemistry Analytical Results, 
1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Plutonium-239/240 

Record Sample Depth 
Numbera ERSamole ID (ft) Result Errorb 
600829 T1 096-G P-060-005-S 5 0.0323 0.0233 
600829 T1 096-G P-061-020-S 20 0.213 0.0644 
600830 T1 096-G P-062-005-S 5 0.0335 0.0635 
600830 T1 096-G P-062-015-S 15 0.0222 0.0259 
600830 T1 096-G P-063-001-S 1 0.18 0.0687 
600830 T1 096-G P-063-005-S 5 0.0926 0.0506 
600830 T1 096-GP-064-005-S 5 O.D171 0.0346 
600830 T1096-G P-064-020-S 20 0.00653 0.00977 
600831 T1 096-G P-065-005-S 5 0.00856 0.0173 
600831 T1 096-G P-066-015-S 15 0.00829 0.0146 
600831 T1 096-G P-066-020-S 20 0.0183 0.0166 
600831 T1096-GP-067-005-S 5 0.0131 0.0155 
600831 T1 096-GP-067 -015-S 15 0.0136 0.014 
600832 T1 096-GP-069-005-S 5 0.00624 0.00887 
600842 T1 096-G P"071-005-S 5 0.0139 0.011.5 
600842 T1 096-GP-071-015-S 15 0.0114 0.0103 
600842 T1096-GP-072"010-S 10 0.0307 0.0192 
600842 T1 096-G P-072-020-S 20 0.0181 0.0154 
600843 T1 096-G P-073-005-S 5 0.0137 0.016 
600845 T1 096-G P-075-005-S 5 0.0332 0.0258 
600845 T1 096-GP-077 -01 o-S 10 0.00953 0.0133 
600846 T1 096-G P-078-001-S 1 O.D1 0.0107 
600846 T1 096-G P-079-001-S 1 0.105 0.0425 
600846 T1 096-G P-078-01 0-S 10 0.0298 0.0193 
600846 T1096-GP-079-015-S 15 0.115 0.0409 
600846 T1 096-GP-079-Q20-S 20 0.0199 0.0189 
600838 T1 096-GP-080-01 0-S 10 0.0262 . 0.0178 
600838 T1 096-GP-080-020-S 20 0.031 0.0201 
600838 T1 096-GP-081-020-S 20 0.00585 0.0083 
600838 T1 096-GP-082-015-S 15 0.00563 <0.00654 
600838 T1 096-GP-083-005-S 5 0.0157 0.0131 
600838 T1 096-GP-083-020-S 20 0.00808 0.00955 
600840 T1096-GP"084-005-S 5 0.0045 0.00792 
601096 T1096-GP"074-015 15 0.0182 0.014 
601096 T1096-GP-074-020 20 0.0453 0.0228 
600831 T1 096-EB-006-000-W 0 0.0534 0.0315 
,600849 T1 096~EB-007 -000-W 0 0.0253 0.0272 
601096 T1 096-EB-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. 
pCi/g = 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) 
Samole Attributes Tritium 

Record Sample Depth 
Number-a ERSamole 10 (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-GP-063-015-S 15 0.01335 0.0099 
600830 T1 096-G P-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-G P-073-005-S 5 0.0146 0.0102 
6oo843 T1 096-GP-073-020-S 20 0.01425 0.01085 
600843 T1 096-GP-07 4-001-S 1 0.0123 0.01025 
600845 T1 096-G P-076-020-S 20 0.0134 0.01115 
600845 T1096-GP-077-010-S 10 0.0138 0.01035 
600845 T1 096-GP-077-020-S 20 0.0095 0.01015 

8Analysis requesVchain-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 =Technical Area 1 . 
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TableH2-5d 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-233/234 

Record Sample Depth 
Numberl' ER Samole ID (It) Result Error!> 
600829 T1 096-G P-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 T1096-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-G P-064-01 0-S 10 0.944 0.139 
600830 T1 096-G P-064-015-S 15 0.847 0.127 
600830 T1 096-GP-064-020-S 20 0.926 0.139 
600831 T1096-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-G P-066-005-S 5 0.866 0.147 
600831 T1 096-G P-066-01 0-S 10 1.13 0.17 
600831 T1 096-GP-066"015-S 15 0.89 0.154 
600831 T1 096-G P-066-020-S 20 0.724 0.132 
600831 T1096-GP-067-005-S 5 1.07 0.193 
600831 T1096-GP-067-010-S 10 1.02 0.173 
600831 T1 096"GP-067 -015-S 15 1.31 0.22 

. 600831 T1 096-G P-067 -020-S 20 0.774 0.139 
600831 T1 096-GP-085-005-SD 5 0.587 0.127 
600832 T1 096-GPc068-001·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-G P-068-020-S 20 0.697 0.109 
600832 T1 096-G P-069-001-S 1 0.621 0.129 
600832 T1 096-G P-069-005-S 5 0.962 0.162 

Refer to footnotes at end of table • 
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Table H2-5d (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Sam ole Attributes Uranium-233/234 

Record Sample Depth 
Number" ERSamole ID (ft) Result Error!> 
600832 T1 096-GP-069-010-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 T1 096-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-G P-071-005-S 5 1.24 0.199 
600842 T1 096-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 T1 096-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 T1 096-GP-075-01 0-S 10 0.916 0.213 
600845 T1 096-GP-075-015-S 15 0.819 0.175 
600845 T1 096-G P-075-020-S 20 0.986 0.197 
600845 T1 096-GP-076-005-S 5 1.05 0.216 
600845 T1 096-GP-076-01 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 -010-S 10 0.765 0.202 
600845 T1 096-G P-077 -015~8 15 0.622 0.157 
600845 T1 096-GP-077-020-S 20 0.855 0.362 
600845 T1 096-GP-086-01 0-SD 10 0.766 0.155 
600845 T1096-GP-087-001-SD 1 0.764 0.173 
600846 T1 096-GP-078-001-S 1 0;915 0.12 
600846 T1 096-GP-079•001-S 1 0.913 0.138 
600846 T1 096-GP-078-005-S 5 . 0.76 0.111 
600846 T1 096-G P"078-01 OcS 10 0.678 0.106 
600846 T1 096-GP-078"015-S 15 0.857 0.116 

Refer to footnotes at end of tabl.e . 
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Table H2-5d (Continued) 
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 Error!' 
600846 T1 096-G P-078-020-S 20 0.701 0.101 
600846 T1 096-G P-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-G P-079-020-S 20 0.809 0.111 
600838 T1 096-G P-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-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-081-01 O-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-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 T1 096-GP-074-01 0 10 0.983 0.149 
601096 T1 096-GP-07 4-015 15 0.694 0.124 
601096 T1 096-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 

Refer to footnotes at end of table . 
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Table H2-5d (Concluded) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

8Analysis requesVchain-of-custody record. 
bTwo 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 H2-5e 
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 T1 096-GP-060-01 0-S 10 0.0578 0.0253 
600829 T1 096-GP-061-005-S 5 0.0599 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 0.0238 
600829 T1 096-G P-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-GP-063-005-S 5 0.026 0.0203 
600830 T1 096-GP-063-010-S 10 0.0397 0.0227 
600830 T1 096-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' T1096-GP-067-01 0-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-G P-068-005-S 5 0.0425 0.033 
o00832 T1 096-GP-068-01 0-S 10 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 (pCilg) 
Samole Attributes Uranium-235 

Record Sample Depth 
Numbera ER Samole 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-G P-069-020-S 20 0.0449 0.0307 
600842 T1 096-GP-070-005-S 5 0.0488 0.0279 
600842 T1 096-G P-070-01 0-S 10 0.0535 0.0291 
600842 T1 096-GP-070-015-S 15 0.0606 0.033 
600842 T1 096-G P-070-020-S 20 0.0477 0.0311 
600842 T1 096-G P-071-005-S 5 0.0456 0.0313 
600842 T1 096-G P-071-020-S 10 0.107 0.0512 
600842 T1 096-G P-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-GP-073-015-S 15 0.0334 0.0443 
600843 T1 096-GP-073-020-S 20 0.0424 0.035 
600843 T1 096-GP-07 4-001-S 1 0.0712 0.0546 
600845 T1 096-GP-075-005-S 5 0.0831 0.0544 
600845 T1 096-GP•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-075-020-S 20 0.0162 0.0286 
600845 T1 096-GP-076-005-S 5 0.0696 0.051 
600845 T1 096-G P-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-G P-077 -005-S 5 0.0769 0.0411 
600845 T1 096-GP-077 •01 0-S 10 0.0101 0.0202 
600845 T1096-GP-077•015-S 15 0.03 0.0355 
600845 T1 096-GP-077 -020-S 20 0.0431 0.0894 
600845 T1 096-G P•086-01 0-SD 10 0.0449 0.0321 
600845 T1 096-GP-087-001-SD 1 0.0354 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 
600846 T1 096-GP-078-020•8 20 0.0435 0.0218 
600846 T1 096-GP-079-005-S 5 0.0448 0.0287 

Refer 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) 
Sample Attributes Uranium-235 

Record Sample Depth 
Numbers ER Samole ID (ft) Result Errorb 
600846 T1 096-GP-079-01 0-S 10 0.0327 0.018 
600846 T1 096-G P-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 T1 096-GP-080-01 0-S 10 0.0644 0.0335 
600838 T1 096-G P-080-015-S 15 0.0163 0.0174 
600838 T1 096-G P-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-GP-081-020-S 20 0.0352 0.0238 
600838 T1 096-GP-082-005-S 5 0.0359 0.0266 
600838 T1 096•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· T1096-GP-083-001-S 1 0.0253 0.0208 
600838 T1 096-GP-083·005"S 5 0.049 0.0324 
600838 T1 096-G P-083·01 0-S 10 0.0416 0.0289 
600838 T1 096-G P-083·015-S 15 0.0716 0.0392 
600838 T1096-GP-083-020-S 20 0.0347 0.0249 
600840 T1 096-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-G P-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 T1096"GP-074-015 15 0.0378 0.0242 
601096 T1 096-G P-07 4-020 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. , 
lrfwo standard deviations about the mean detected activity. 
EB =Equipment Blank. SD = Sample Duplicate. 
ER, =Environmental Restoration. SWMU =Solid Waste Management Unit. 
ft =Foot (feet). T1 =Technical Area 1. 
GP =Geoprobe. W =Water Sample. 
ID = 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 
600831 
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-238 

Sample Depth 
ERSamole ID (ft) Result 

T1 096-GP-060-005-8 5 1.07 
T1 096-GP-060-01 0-8 10 0.787 
T1 096-GP-061-005-8 5 0.895 
T1 096-GP-061-01 0-8 10 0.875 
T1 096-GP-061-015-8 15 0.837 
T1 096-GP-061-020-8 20 0.894 
T1096-GP-062-005-8 5 1.11 
T1 096-GP-062-01 0-8 10 0.788 
T1 096-G P-062-015-8 15 0.763 
T1 096-G P-062-020•8 20 0.721 
T1 096-G P-063-001-8 1 0.679 
T1 096-GP-063-005-8 5 1 
T1 096-GP-0'63-01 0-8 10 0.807 
T1 096-G P-063-015-8 15 1.04 
T1 096-G P-063-020-8 20 0.77 
T1 096-GP-064-001-8 1 0.74 
T1 096-GP-064•005-8 5 1.05 
T1 096-GP-064-01 0-8 10 0.873 
T1 096-GP-064-015-8 15 0.637 
T1 096-GP-064-020-8 20 1.02 
T1 096-GP-065-005-8 5 0.77 
T1 096-GP-065-01 0-8 10 1 
T1 096-GP-065-015-8 15 0.8 
T1 096-GP-065-020-8 20 0.878 
T1 096-GP-066-005-8 5 0.808 
T1 096-GP-066-01 0-8 10 0.903 
T1 096-GP-066-015-8 15 0.797 
T1 096-GP-066-020-8 20 0.654 
T1 096-GP-067-005-8 5 0.873 
T1096-GP-067 -01 0-8 10 0.786 
T1 096-GP-067-015-8 15 1.01 
T1 096-GP-067 -020-8 20 0.64 

T1 096-GP-085-005-80 5 0.777 
T1 096-GP-068-001•8 1 0.549 
T1096-GP-068-005-8 5 1.09 
Tl096-GP-068-01 0-8 10 1.12 
T1 096-GP•068-015-8 15 0.751 
Tt096-GP-068-020-8 20 0.641 
T1 096-GP-069•001-8 1 0.563 
Tt096-G P-069•005-8 5 0.948 

Refer to footnotes at end of table . 

Errorb 
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 
0.181 
0.192 
0.117 
0.103 
0.121 
0.16 
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TableH2-5f (Continued) 
SWMU 96, Summary of Radiochemistry Analytical Results, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes . Uranium-238 

Record Sample Depth 
Numbers- ER Samole ID (11) Result Error!' 
600832 T1 096-GP-069-01 0-S 10 1.14 0.204 
600832 T1 096-GP-069-015-S 15 0.834 . 0.162 
600832 T1 096-GP-069-020-S 20 1 0.174 
600842 T1 096-GP-070-005-S 5 0.836 0.137 
600842 T1 096-GP-070-01 0-S 10 0.863 0.145 
600842 T1 096-G P-070-015-S 15 0.9 0.156 
600842 T1 096-G P-070-020-S 20 0.745 0.137 
600842 T1096-GP-071-005-S 5 1.07 0.18 
600842 T1 096-G P-071-01 0-S 10 0.734 0.143 
600842 T1 096-G P-071-015-S 15 0.914 0.157 
600842 T1 096-GP-071-020-S 20 1.04 0.187 
600842 T1 096-GP-072-005-S 5 0.721 0.131 
600842 T1 096-GP-072-01 0-S 10 0.702 0.13 
600842 T1 096-G P-072-015-S 15 0.825 0.147 
600842 T1 096-G P-072-020-S 20 0.711 . 0.119 
600843 T1 096-GP-073-001-S 1 0.524 0.137 
600843 T1 096-GP-073-005-S 5 0.941 0.211 
600843 T1 096-G P-073-01 0-S 10 0.825 0.178 
600843 T1 096-GP-073-015-S 15 0.776 0.207 
600843 T1 096-GP-073-020-S 20 0.794 0.175 
600843 T1 096-GP-07 4-001-S 1 0.827 0.212 . 
600845 T1 096-GP-075-005-S 5 1.18 0.235 

. 600845 T1 096-G P-075-01 0-S 10 0.729 0.182 
600845 T1 096-GP-075-015-S 15 0.819 0.175 
600845 T1 096-GP-075-020-S 20 0.778 0.167 
600845 T1 096-GP-076-005-S 5 0.958 0.202 
600845 T1 096-G P-076-01 0-S 10 0.856 0.189 
600845 T1 096-G P-076-015-S 15 0.709 0.'152 
600845 T1 096-GP-076-020-S 20 0.987 0.21 
600845 T1 096-GP-077 -005-S 5 0.952 0.169 
600845 T1 096-GP-077-01 0-S 10 0.891 0.221 
600845 T1 096-GP-077-015-S 15 0.645 0.158 
600845 T1 096-GP-077 -020-S 20 0.882 0.369 
600845 T1 096-GP-086-01 0-SD 10 0.76 0.154 
,600845 T1 096cGP-087-001-SD 1 0.768 0.173 
600846 T1 096-GP-078c001-S 1 0.846 0.114 
600846 T1 096-GP-079-001-S 1 0.704 0.115 
600846 T1 096-G P-078-005-S 5 0.728 0.107 
600846 T1096-GP-078-01 0-S 10 0.675 0.105 
600846 T1 096-G pco78-015-S 15 0.783 0.109 

Refer to footnotes at end of table . 
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Record 
Numbera 
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, 

1998 Supplemental Investigation 

Activity (pCi/g) 
Samole Attributes Uranium-238 

Sample Depth 
ER Samole ID (ft) Result 

T1 096-G P-078-020-S 20 0.719 
T1 096-G P-079-005-S 5 0.789 
T1 096-GP-079-01 0-S 10 0.609 
T1 096-G P-079-015-S 15 0.74 
T1 096-GP-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 09.6-GP-080-020-S 20 0.768 
T1 096-G P-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-GP-081-020-S 20 0.616 
T1 096-G P-082-005-S 1 0.774 
T1 096-GP-082-01 0-S 10 0.891 
T1 096-G P-082-015-S 15 0.968 
T1096-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-G P-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 : 

T1 096-G P-084-01 0-S 10 0.799 
T1 096-GP-084-015-S 15 0.856 
T1096-GP-084-020-S 20 0.655 

T1 096-GP-07 4-005 5 0.715 
T1 096-GP-074-01 0 10 0.886 
T1 096-GP-07 4-015 15 0.758 
T1 096-GP-07 4-020 20 

. 

0.726 
T1 096-GP-088-005 5 0.752 
T1 096-GP-089-01 0 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 requesUchain-of-custody record. 
b"fwo 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 H3-1 

SWMU 96, Summary of Metals Analytical Results, 
2002 Supplemental Investigation 

e 

Samole Attributes . Metals IEPA MethOd SW846 3005/SW846 3050/SW846 7470/SW846 747Pl lma/kal 
Record Sample 

Nurnberb ER Samole ID Deoth (It) Arsenic Barium Cadmium Chromium 
605198 T1 096-GP-098 5 2.06 113 0.253 J (0.476\ 8.92 
605198 T1 096-GP-099 5 2.6 114 ND_LO 0249\ 10.6 
605198 T1 096-SD-034 1 3.05 111 ND (0.02521 10.2 
605198 T1 096-SD-034 1 2.97 102 NO 10 0254\ 9.73 
605198 T1 096-S0-035 1 3.53 169 NO_l0.024\ 4.39 
605533 T1 096-GP-092-06-S 6 4.11 292 NO (0.04551 18 
605533 T1 096-GP-093-06-0UP 6 3.22 162. NO 10.0447\ 10.5 
605533 T1 096-GP-093-06-S 6 3.13 314 NO_L0.0461 10.1 
605533 T1 096-S0-030-00-S 1 5.2S 271 NO 10.0464\ 12.6 
605533 T1 096-S0-031-00-S 1 4.28 200 NO 10.046\ 13.1 

Backaround Concentration-North Area" 4.4 200 <1 12 
Oualitv Assurance/Qualitv Control Samoles ma/LJ 

605198 T1096-EB 0 NO 10.00457\ 0.00069 J 10.005\ NO 10.00025\ 0.00126 J 10.005\ 
605533 T1 096-GP-00-EB 0 NO 10.00224) 0.00097 J_(0.005) 0.00038 J {0.005) 0.0009 J {0.005) 

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 

• 
Sam ole Attributes MetalsJEPA Method SW846 3005/SW846 3050/SW846 7470/SW846 747PI (mo/kol 

Record Sample 
Number!> ER Sartmle ID Oeoth (ft) Lead 
605198 T1 096-GP-098 5 5.02 
605198 T1096-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 
Qualitv_Assurance/Qualitv Control Samoles moll) 

605198 T1096-EB 0 ND 10.003441 
605533 T1 096-GP-00-EB 0 I ND 10.00172) 

Note: Bold indicates values that exceed background screening levels. 
"EPA November 1986. 
bAnalysis request/chain-of-custody record. 
coinwiddie September 1997. 
B = Analyte detected ih associated blank. 
DUP = Duplicate. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GP = GeojJrobe. 
ID =Identification. 
J ( ) =The reported value is greater than or equal to the MDL 

but is less than the POL, shown in parentheses. 

1~ 

_ Mercurv Selenium 
ND 10.004141 ND (0.2571 
ND 10.004381 ND C0.261 

0.0112 0.516 
0.00696 J (0.00922) 0.295 J (0.49) 

ND (0.00431) 0.341 JJ0.4631 
0.00462 J (0.0086) 0.562 

0.00311 J (0.009461 0.626 
0.00466 J (0 00972) 0.488 
o.o0395 J ro.oo939l 0.51 
0.00748 J (0.009511 0.584 

<0.1 <10 

ND C0.000071 0.00365 JB 10.0051 
ND 10.000051 ND 10.00281 I 

= Method detection limit. 
= Milligram(s) per kilogram. 
= Milligram(s) per liter. 

Silver 
ND (0.111 
ND (0.111 I 
ND 10.1121 
ND (0.113) 
ND 10.1 07) 

ND (0.0859) 
ND (0.08431 
ND_L0.08671 
ND (0.08761 

0.496 
<1 

0.00089 JB 10.005) 
I ND 10.000841 

MDL 
mg/kg 
mg/L 
ND () 
PQL 

= 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. 

I 

I 

' 

I 
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Table H3-2 
SWMU 96, Summary of PCB Analytical Results-Detections Only, 

2002 Supplemental Investigation 

Sam ole Attributes EPA Method SW846 80823 ) fua/kal 
Record 

Number'> ER SamoleiD Samole Deoth (ft) 
605533 T1 096-SD-02R-00-S 0 
605533 T1 096-SD-030-00-S 0 
605533 T1 096-SD-031-00-S 0 

Oualitv Assurance/Oualitv Control Samoles iua/U 
605533 T1 096-GP-00-EB 0 

Note: Bold indicates values that exceed background screening levels. 
3 EPA November 1986. 
bAnalysis request/chain-of-custody record. 

=Equipment Blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
=Foot (feet). 
=Geoprobe. 
= Identification. 

Aroclor-1260 
3 J {3.33 

42.S 
76 

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 
llg/kg 
llg/L 
ND () 
PCB 
POL 
s 
SD 
SWMU 
T1 

shown in parentheses. 
=Method detection limit. 
= Micmgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not detected above the MDL, shown in parentheses. 
= Polychlorinated biphenyl. 
=Practical quantitation limit. 
= Soil Sample. 
= Sediment Sample. 
=Solid Waste Management Unit. 
=Technical Area 1. 

AU! 0-03/WPISNL03:r5448.doc H-47 840857.04.1010/31/03 8:30AM 
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Record 

Nuriiberb 
605198 

Record 

Sample Attributes 

Ramnle Attributes 

Sample 

• 
Table H3-3 

SWMU 96,Sutnmary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation 

. SVO_C_aJEPA Metho_d SW846 82708 

SVOCs tEPA Method SW846 82708 \ Cua/ka\ 

Numberb ER Samole ID Deoth (ft\ Fluoranthene Phenanthrene 
605198 T1 096-SD-032 1 21.6 J (33.3' NO (4\ 
605198 T1 096-SD-033 1 18.8 J (33. ~\/?11 1 __15.1_ HJ (33~ 
605198 T1096-SD-15R 1 32.4 HJ (33, <>\1<:1 1 _21.1 HJ (33 '>\INI')(4 

bualitv Assurance/Qualltv Control Sainoles lua/U 
605198 I T1096-EB I 0 I ND (0.116) I ND_!0.116l 

Refer to footnotes at end of table. 

• 

Pvrene 
ND (8.67\ 
?R ? HJ (33.3\JND (8.67' 

20.8 J (<I~ ~\~.t ' 

ND (0.135\ 
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Table H3-3 (Concluded) 

SWMU 96,Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation 

Note: Bold indicates vahies that exceed background screening levels. 
a:EPA November 1986. 
bAnalysis request/chain-of-custody record. 
8 
EB 
EPA 
ER 
ft 
H 
ID 
J() 
MDL 

1!9/kQ 
1-Lg/L 
ND() 
POL 
R 
SD 
svoc 
SWMU 
T1 

= Analyte detected in associated blank. 
= Equipment Blank. 
=U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= 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. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not detected above the MDL, shown in parentheses . 
= Practical quantitation limit. 
= Resampled Location. 
= Sediment Sample. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
=Technical Area 1. 
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Table H3-4 

SWMU 96,Summary of VOC Analytical Results~Detections Only, 
2002 Supplemental Investigation 

Samole Attributes 
Record 

Numberb ER Samole ID Samole Deoth (ft) 

605533 T1 096-GP-01 R-09-S 9 
605533 T1 096-GP-090-09-8 9 
605533 T1 096-GP-091-09-S 9 
605533 T1 096-GP-096-06-S 6 
605533 T1 096-G P-097 -06-S 6 
605533 T1 096-GP-47R-06-DUP 6 
605533 T1 096-GP-47R-06-S 6 

laualitv Assurance/QualitY Control Samoles ("a/Ll 
605533 T1 096-GP-00· TB 0 

Note: Bold indicates values that exceed background screening levels. 
aEPA 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. 

Jl9fkg 
lJ9fL 
NO() 
POL 
R 
s 
SWMU 
T1 
TB 
voc 

VOCs IEPA Method SW846 8260a) Ct•O/kal 

Acetone Methvlene chloride 
NO 13.52) 
NO (3.52~ 
NO (3.52) 
NO (3.52) 

4.98 JB 151 
NO 13.52) 
NO (3.52) 

NO (2.29) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 

2.88 JB (5) 
2.58 JB 15) 
2.61 JBJ5) 
2.46 JB (5' 
2.43 JB 15' 
2.51 JB (5' 

2.54 JB C5l 

NO (1.9) 

= 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 

Sam ole Attributes . ACtivitY ([ Ci/a) 
Sample Plutonium-238 Plutonium-239/240 

Record Depth 
Numbera ER Samole ID (ft\ Result Error!' 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-GP-090-09-DUP 9 0 u . 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-GP-092-06-S 6 ou 0.00552 -0.00598 u 0.0103 
605533 T1 096-G P-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-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 . .011L_ __ 

Refer to footnotes at end of table. 
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• 
. Samole Attributes 

• 
table H3-5 (Concluded) 

SWMU 96, Summary of Radiochemistry Analytical Results, 
2002 Supplemental Investigation 

Activitv lr Ci/a) 

• 
Sample Plutonium-238 Plutonium-239/240 

Record Depth 
Number• ER Samole ID 1ft) Result Errorb Result Errorb 
605537 T1 BSI-PGS-018-00-S 1 ·0;00617 U/OJ!!l 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 0.00704 
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 -0.00447 u 0.00877 -0.00595 u 0.00827 
605537 T1 BSI-PGS-033-00-S 1 ou 0.00701 O.OQ3_57 U 0.0111 
605537 T1 BSI-PGS-034-00-S 1 ou 0.0116 -0.00446 u 0.00874 
605537 T1 BSI-PGS-035·00-S 1 ou 0.00738 0.00307 u 0.0148 

•Analysis requesVchain-of-custody record. 
blwo standard deviations about the mean detected activity. 
BSI = Background Soil Investigation. SO = 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. 

I 
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ANALYTICAL DATA TABLES FOR SWMU 187 
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Table 1-1 
SWMU 187, Summary of VOC Analytical Results-Detections Only, 

2002 Supplemental Investigation 

Samole Attributes VOCs (EPA Method SW846 8260a) (ua/ka' 
Record Sample Depth 

Number" ER Samole ID (ft) Acetone 
605534 T1187 -BH-098-05-S 5 ND (3.52) 
605534 T1187 -BH-099-05-S 5 ND (3.52) 
605534 T11 B7-BH-60R-05-S 5 5.2 
605535 T1187-BH-104-16-S 16 4.37 J (5) 
605535 T11B7-BH-105-16-S 16 4.22 J (5' 
605535 T1187-BH-71 R-16-DUP 16 ND (3.52) 
605535 T11B7-BH-71 R-16-S 16 ND 13.52) 

Quality Assurance/Quality Control SamolesJ1 .a/U 
605534 T11 87-BH-00-TB 0 2.52 J (5~ 
605535 T11B7-BH-OO-TB 0 13.9 B 

Note: Bold indicates values that exceed background screening levels. 
aEPA November 1986. 
bAnalysis requesVchain-of-custody record. 
B 
BH 
DUP 
EPA 
ER 
ft 

= Analyte detected in associated blank. 
=Borehole. 
=Duplicate. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
=Foot (feet). 
= Identification. 

Chloroform 
NO 10.521 
NO (0.52) 
ND (0.52) 

3.1:1 
1.11 

0.848J (1 
ND 10.52) 

ND (0.36) 
ND (0.36) 

ID 
J() = The reported value is greater than or equal to the MDL but is less than the POL, shown in 

MDL 
ND () 
PQL 
R 
s 
SWMU 
T1 
TB 
voc 
1-lg/kg 
1-1g/L 

parentheses. 
= Method detection limit. 
= 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. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 

AUJ ().03/WP/SNL03:r5448 .doc 1-1 840857.04.10 10/31103 8:30AM 
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Table 1-2 

SWMU 187, Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation 

Sam ole Attributes 
Record Benzo(a) 

Numberb ER Samole ID Samole Deoth lftl anthracene 
605534 T1187 -BH-096-09-S 9 NO 116.71 
605534 T1187 -BH..097 -09-S 9 NO (16.7) 
605534 T1187-BH-56R-09-S 9 36.E 

Oualit\1 Assurance/Oualitv Control Samoles lna/U 
605534 I T1187 -BH-00-EB I 0 ND t0.485l I 

Samole Attributes 
Record 

Numberb ER Samole ID Samole Deoth lftl Fluoranthene 
605534 T1187 -BH-096-09-S 9 NO (16.7) 
605534 T1187-BH-097-09-S 9 20.4 J 133.31 
605534 T1187 -BH-56R-09-S 9 78.2 

Oualitv Assurance/Oualitv Control Samples lua/Ll 
605534 T1187-BH-00-EB 0 NO 10.4851 

Note; Bold indicates values that exceed background screening levels. 
2EPA November 1986. 
bAnalysis request/chain-of-custody record. 
BH = Borehole. 
EB = Equipment Blank. 

SVOCs IEPA Method SW846 82702) ltta/ka) 
Benzo(b }fluoran- Benzo(k)fluoran• 

Benzol alovrene thene thane 
ND 116.71 ND 116.7) ND 116.7) 
ND 116.7) NDl_16.7l NO 116.7) 

28 J 133.31 30.2 J (33.3) 17.5 J (33,3] 

NO 10.485) N D 1_0.485) NO 10.485) 

SVOCs IEPA Method SW846 82702) lua/kal 

Phenanthrene Phenol Pvrene 
NO (16.71 639 NO 116.71 
17.7 J 133.31 353 17.2 J 133.31 

57.E NO (12.7) 79.7_ 

NO 10.485) NO 10.2911 ND 10.485) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 

-
Chrvsene 
ND 116.7) 
NO 116.71 

_3_4.5 

NO 10.4851 

bis(2-Ethylhexyl) 
ohthalate 
NO 1301 
NO 130l 

44.2 J (33~) 

NO 11.261 

EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 

J.tgll<g 
J.tg!L 
ND () 
POL 

=Not detected above the MDL, shown in parentheses. 
= Practical quantitation limit. 

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 
s 
svoc 
SWMU 
T1 

= Resampled Location. 
= Soil Duplicate. 
= Semivolatile organic compound. 
=Solid Waste Management Unit. 
=Technical Area 1. 
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Table 1-3 

SWMU 187, Summary of Metals Analytical Results, 
2002 Supplemental Investigation 

Sample Attributes 
Record 

Numberb ER Samole 10 Sample OepJh (ft) 
605534 T1187-BH-100-08-S 8 
605534 T1187 -BH-1 01-08-S 8 

Backaround Concentration 
Qualitv Assurance/Oualitv Control SamPles lma/U 
605534 T1187 -BH-00-EB 0 

SamPle Attributes 
Record 

Numberb ER Samole ID Sample Depth (ft) 
605534 T1187-BH-1 00-08-S 8 
605534 T1187 -BH-1 01-08-S 8 
Backaround Concentration 
Qualitv Assurance/QuaJitv ControLSamples (mo/L) 
605534 T1187 -BH-00-EB 0 

2 EPA November 1986. 
hAnalysis request/chain-of-custody record. 
BH = Borehole. 
EB = Equipment Blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 

Metals (EPA Method SW846 3005/SW846 3050/SW846 7470/SW846 7471 2) (mct/ko) 

Arsenic Barium Cadmium Chromium Lead 
3.98 257 NO 10.0469\ 7.58 4.83 
4.65 153 0.0728 J (0.49) 11.1 6.93 
4.4 200 <1 12.8 11.2 

NO (0.00224) 0.00046 J (0.005) NO 10.00031) NO (0.0005) NO (0.00172) 

Metals IEPA Method SW846 3005/SW846 3050/SW846 7470/SW846 7471\ lmalkal 

Mercurv_ 
0.00218 J (0.00861) 
0.00744 J 10.00927) 

<0.1 

NO 10.00005) 

mg/L 
ND () 
NR 
POL 

Nickel Selenium Silver 
6.65 0.539 NO (0.0884) 
9.16 0.686 NO 10.0884) 
25.4 <1 <1 

NR ND 10.00281 l NO 10.00084) 

= Milligram(s) per liter. 
= Not detected above the MDL, shown in parentheses. 
=Not Reported. 
= Practical quantitation limit. 
= Soil Sample. 

J ( ) =The reported value is greater than or equal to the MDL 

s 
SWMU 
T1 

=Solid Waste Management Unit. 
= Technical Area 1. 

MDL 
mg/kg 

but is less than the PQL, shown in parentheses. 
= Method detection limit. 
= Milligram(s) per kilogram. 
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Table 1-4 

SWMU 187, Summary of Radiochemistry Analytical Results, 
2002 Supplemental Investigation 

Samole Attributes Activitv loCi/a) 
Sample Plutonium-238 

Record Depth 
Number• ER Samole 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 T1187-BH-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 

•Analysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
BH = Borehole. 
DUP = Duplicate. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
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. 
U = Analyte not detected. 

= Error not calculated for nondetected results. 

Errorb 
0.00747 
0.00849 

0.01 

--
--

0.0104 
0.0144 

--
--

0.00489 
--
--

Plutonium-239/240 

Result Errorb 
0.0019 u 0.0112 

-0.00164 u 0.00717 
-0.00154 u 0.00524 

NR --
NR --

-0.00201 u 0.00681 
-0.00889 u 0.0126 

NR --
NR --

-0.00528 u 0.00599 
NR --
NR --

• 
Activitv ioCi/U 

Tritium 

Result Errorb 
NR --
NR --
NR --

57.1 u 121 
173 u 132 

NR --
NR --

85.1 u 122 
57.4 u 122 
88.4 u 118 
29.5 u 114 
146 u 120 
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ADDENDUMJ 

FIGURE SHOWING THE RELATIONSHIP OF SWMU 226 TO SWMU 46 AND OTHER 
TIJERAS ARROYO OPERABLE UNIT 1309 SWMUS 
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ADDENDUMK 

SUMMARY OF SWMU 226 CONFIRMATORY SOIL SAMPLING DATA COLLECTED 
FROM BELOW BUILDING 863 (SWMU 98), JULY 1999 



date: 21 March 2003 

to: Brenda Langkopf, 6133 (MS1087) 

trom: Michael Ske]]y, 6133 (MS1087) 

[rJij Sandia National Laboratories 
Operated for the U.S. OI!JI&rtmenl of Energy by 

Sandia Corporation 

Albuquerque, New Me)Cico 87185 • 

subJect: Summary of SWMU 226 Confirmatory Soil Sampling Data Collected From Below 
Building 863 (SWMU 98), July 1999. 

The purpose of this memo is to summarize data collected from locations associated with Solid Waste 
Management Unit (SWMU) 226. As you brought to my attention last week, there were several soil · 
samples collected in July 1999 that should .be addressed in the Sandia National Laboratories, New 

. Mexico (SNL!NM) Response to New Mexico Environment Department (NMED) Technical 
Comments on the SWMU 226 No Further Action (NF A) Proposal (NMED March 1998). The 
samples in question were originally associated with the SWMU 98 (Building 863 TCA and 
Photochemical Release) Supplemental Field Investigation. The SWMU 98 NFAProposal (SNLINM 
September 2000) discussed other data· collected from the site during the 1999 investigation but 
deferred discussion of the results of samples Tl098-GP-017, Tl098-GP-018, and Tl098-GP.:.Ot9 
because it was thought that they "will be included in the Acid Waste Line (SWMU 226) 
investigation". 

As reported in the SWMU 98 NFA Proposal, "these samples [Tl098-GP-017, T1098-GP-018, and 
T 1 098-GP-0 19] were collected along a lateral pi~e connected to the Old Acid Waste Line" at a depth 
of 3 feet below ground surface using a Geoprobe M sampling rig. The samples were collected on· 
July 29, 1999 from the northwest comer ofSWMU 98 (Figure 1) and shipped to General 
Engineering Laboratories in Charleston, SC. The samples were documented on Analysis 
Request/Chain of Custody (AR/COC) 602188 and the requested analyses included Semivolatile 
Organic Compounds (SVOC) {U.S. Environmental Protection Agency [EPA] Method 8270), Target 
AnalyteList (TAL) Metals (EPA Method 6010N7471), and Volatile Organic Compounds (VOC) 
(EPA Method 8260). 

Although the SWMU 98 NF A Proposal did not discuss these three samples, the Environmental 
Restoration Data Management System.(ERDMS) ·still had these samples associated with SWMU 98. · 
In order to tie these samples to SWMU 226, the sample identifications were modified ·in ERDMS 
and the Records Center. As of 14 March 2003, the ER Sample IDs for these three samples have 
been revised as follows: 

New ER Sample ID Old ER Sample ID 
Tl226-X098-GP-017 Tl098.:GP-017 
T1226-X098-GP-O 18 Tl098-GP-018. 
T1226-X098-GP-019 T1098-GP-019 

Exceptional SeNice in. the National Interest 
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' 

Brenda Langkopf, 6133 (MS1087) - ,t.-

, . . , ... 

The analytical results are presented in the attached tables and are briefly discussed here. The overall 
significance of the analytical results will be reserved for the Response to the NMED's Technical 
Comments for SWMUs 96, 187, and 226 that is currently being prepared. Four metals (arsenic, 
barium, mercury, and vanadium) exceeded the NMED approved background concentrations (Table 
1), and one VOC was detected (methylene· chloride; Table 2). No other metals, SVOC, or VOCs 
were detected above their respective method detection Jimits as shown in Tables 2A.5-3~ 2.4.5-4 and 
2.4.5-5 (SNL/NM September 2000). 
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New Mexico Environment Department (NMED), March 1998. NMED Technical Comments: SNL 
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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), September 2000. "Proposals for No Further 
Action Environmental Restoration Project, SwMus 98, 82, 60, 81A, 81B~ 810, 81E, 81F, 9, and 
117" Environmental Restoration Project, Sandia National Laboratories, New Mexico. September 
2000. 
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- - .... • • Table 1. Summary of SWMU 226 Confirmatory Soil· Sampling From Below Building 863 (SWMU. 98) 
· Metals Analvtical Results. Julv 1999 .. 

Sample Attributes Metals (EPA 
Method SW846 
6010Al (ma/ka) 

Record · ER Sample 10° Sample Aluminum Antimony Arsenic Barium Beryllium Cadmium 

Number
8 Depth(ft) 

602188 T1226-X098-GP-017 -3-S 3 8050 0.634J (0.971) 6.46 249 0.394J (0.485) 0.0979J (0.485) 
602188 T1226-X098-GP-018-3-S 3 10200 0.411 J (0.99) 6.65 . 436 0.497 0.12J (0.495) 
602188 T1226-X098-GP-019-3-S 3 8600 U(<0.191) 4.8S 239 0.443J (0.485) 0.0948J (0.485) 

Background I I 
NC 3.9 4.4 200 0.80 0.9 

concentration c 

Sample Attributes Metals CEPA Method SW846 6010A and SW846 7471) (mglkg) 
Record ER Sample 10° Sample Cobalt Copper Iron Lead Magnesium Manganese 

Number
8 Depth(ft) 

602188 T1226-X098-GP-017 -3-S 3 4.37 6.35 9780 5.82 5830 166 
602188 T1226-X098-GP-018-3-S 3 6.53 10.1 13500 8.02 7170 279 
602188 T1226-X098-GP-019-3-S 3 4.42 7.44 10600 6.22 5720 191 

Background concentration 
c 8.8 17 NC 11.2 NC NC 

Sample Attributes Metals (EPA Method SW846 601 OA) (mglkg) 
Record ER Sample lOu Sample Potassium · Selenium Sliver Sodium Thallium Vanadium 

Number
8 Depth(ft) 

602188 T1226-X098-GP-017 -3-S 3 1330 u (<0.135) 0.243J (0.485) 352 u (<0.221) . 41 
602188 T1226-X098-GP-018-3-S 3 . 1910 u (<0.135) 0.406J (0.495) . 723 u (<0.221) 59.9 
602188 T1226-X098-GP-019-3-S 3 1530 u (<0.135) 0.428J (0.485) 587 u (<0.221) 37.8 

Background concentration 
c NC <1 <1 NC <1.1 33.0 

Note: Values in bold represent analytes detected above their respective background concentration. 
a = Analysis request/chain-of-custody record. 
b . 

= As of March 2003, the ER Sample IDs have been revised as follows· 
NewER Sample 10 

T1226-X098-GP-017-3-S 
T1226-X098-GP-018-3-S 
T1226-X098-GP-019-3-S 

c = Dinwiddie September 1997. 
GP• Geoprobe™. 
EPA= U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 

Old ER Sample 10 
T1098-GP-017-3-S 
T1 098-GP-018-3-S 
T1 098-GP-019-3-S 

mg/kg = 
NC 
s 

Milligram(s) per kilogram. 
Not calculated. 
Soil sample. 
Solid Waste Management Unit. 

Calcium _. _. .y~(o_mlum 

74700 7.19 
61100 10.4 
54400 7.8 

NC 12.8 . 

Mercury Nickel 

u (<0.00225) 7.7 
0.0322 11 

0.365 8.19 
<0.1 25.4 

Zinc 

26.8 
40.3 
29.9 . 
76 

10 = Identification 
SWMU = 
u = Analyte not detected, method d~ection limit shown In parentheses. 

J ( ) = The reported value Is greater than or equal to the method detection limit but is less 
than the practical quantitatlon limit, shown in parentheses. 
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Table 2. Summary of SWMU 226 Confirmatory Soil Sampling From Below Building 863 (SWMU 98) 
VOC Analytical Results, July 1999 

Sample Attributes VOCs (EPA Method SW846 8260} (ug/k!l} 
Record ER Sample 10° Sample Methylene Chloride 

I Number
8 Depth(ft) 

602188 T1226-X098-GP-017 -3-S 3 2.9 JB (5) 

602188 T1226-X098-GP-018-3-S 3 2.8JB (5) 

602188 T1226-X098-GP-019-3-S 3 3.2 JB (5) 

Note: Values in bold represent analytes detected above their respective background concentration. 

a= Analysis requesUchain-of-custody record. 
b . 

= As of March 2003. the ER Sample IDs have been revised as follows· 
Old ER Samj)le ID NewER Sample ID 
T1098-GP-017-3-S T1226-X098-GP-017-3-S 
T1 098-GP-018-3-S T1226-X098-GP-018-3-S 
T1098-GP-019-3-S T1226-X098-GP-019-3-S 

B = The analyte was also detected In an associated blank. 
GP = GeoprotieTM. 
EPA= U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet) . . 
10 =Identification· 

• • 

" J ( ) = · The reported value is greater than or equal to the method d~tection limit but is 
less than the practical quantitation limit, shown in parentheses. 

uglkg = Microgram(s) per kilogram. 
NC = Not calculated. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
U = Analyte not detected, method detection limit shown in parentheses . 

• 
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Table 2.4.5--3 
Metal Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 · 
(Off-Site Laboratory) 

Analyte Method Detection Limit (mg/kg} 
Aluminum 0.591-1.18 
Antimony 0.191-0.381 
Arsenic 0.228-0.455 
Barium 0.027-0.054 
Beryllium 0.012-0.024 
Cadmium 0.019-Q.038 

·Calcium . 3.49,.-32.9 
Chromium 0.038-0.076 
Cobalt 0.017-0.033 
Copper 0.067-0.134 
Iron 5-10 
Lead ~ 0.079-Q.157 
Magnesium 0.254-0.507 . 
Manganese 0.355-0.709 
Mercury 0.00186-0.0022 
Mercury 0.00225 
Nickel 0.032-0.063 
Potassium 1.42-2.84 
Selenium 0.1-35-0.27 
Silver 0.031-0.06 
Sodium 3.21-6.42 
Thallium 0.221-0.441 
Vanadium 0.027-0.053 
Zinc 0.185-0.37 

= Milligram(s) per kilogram. mg/kg 
RCRA 
RFI 
SWMU 

= Resource Conservation and .Recovery Act. 
= RCRA Facility Investigation. · 
= Solid Waste Management Unit. 
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Table 2.4.5-4 

• 
VOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

·· · July-August 1999 
(Off-Site Laboratory) 

Analyte Method Detection Limit (.uglkg) • 1,1 , 1-Trichloroethane 0.1 
1,1 ,2,2-Tetrachloroethane 0.6 
1,1 2-Trichloroethane 0.3 
1, 1-Dichloroethan~ 0.1 
1, 1-Dichloroethene 0.3 
1 ,2-Dichlproethane 0.2 

··-~· 

1 ,2-Dichloropropane 0.2 
2-Butanone 3.2 
2-Hexanorie 2.8 
4-Methyl-2-pentanone 3.1 
Acetone 10.3 
Benzene 0.5 
Bromodichloromethane 0.1 
Bromoform 0.3 
Bromomethane 0.3 
Carbon disulfide 0.3 
Carbon tetrachloride 0.5 
Chlorobenzene 0.3 
Chloroethane 0.3 
Chloroform 0.1 
Chloromethane 0.2 •• Dibromochloromethane 0.2 
Ethyl benzene · 0.3 
Methylene chloride 1.4 
Styrene 0.3 • Tetrachloroethane 0.4 
Toluene 0.9 
Trichloroethane 0.3 
Vinyl acetate . 2.1 
Vinyl chloride 0.4 
X_ylene 0.7 
cis-1 ,2-Dichloroethene .0.1 
cis-1 ,3-Dichloro_Qropene . 0.2 
trans-1 ,2-Dichloroethene . 0.1 
trans-1 ;3-Dichloropropene 0.3 

,ug!kg = Microgram(s) per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
RFI == RCRA Facility Investigation. 
SWMU = Solid Waste Management Unit. 
VOC =Volatile organic compound . 

• • AU8.QOIWP/SNL:r47Q0..2.doC 2-43 301462.249.01 08/03100 4 :28PM 



Table 2.4.5-5 (Concluded) 
· SVOC Analytical Method Detection Limits Used for SWMU 98 RFI Soil Sampling 

July-August 1999 ' 
(Off-Site Laboratory) 

Analyte Method Detection Limit (pg/ko} 
Fluorene 114 
Hexachlorobenzene 70 
Hexachlorobutadiene 153 
Hexachloroc1'_clopentadiene 193 
Hexachloroethane 132 
lndeno(1 ,2,3-c,d)pyrene 80 
lsophorone 146 
Naphthalene 157 
Nitrobenzene 132 
Pentachlorophenol 57 
Phenanthrene 60 
Phenol 57 
Pyrene . 72 
bis(2-Chloroethoxy}methane 169 
bis(2-Chloroethyl)ether 53 
bis(2-Ethylhexyl)phthalate 299 
bis-Chloroiso_propyl ether 105 
m,p-Cresol 153 
n-Nitrosodiphenylamine 21 
n-Nitrosodipropylamine •129 
o-Cresol 63 

,ug/kg = Microgram(s} per kilogram. 
RCRA = Resource Conservation and Recovery Act. 
RFI = RCRA Facility Investigation. · 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Uriit. 

AU8-00IWP/SNL:r470D-2.doc. 2-45 301462.249.01 08103100 4:28. PM 
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• 
Table L·1 

SWMU 226, Summary of SVOC Analytical Results-Detections Only, 
2002 Supplemental Investigation 

Samole Attributes SVOGs IEPA Method SW846 R2703 \ lua/kn\ 
Record Sample 9enzo(a)- Benzo(b)- Benzo(g,h,i)-

Number" ER Samole ID Death 1ft\ 1 4-Dichlorobenzene Acenaohthene ovrene fluoranthene oervi~ne 
605536 T1226-GP-025-06-S 6 ND-115.7\ ND-f8l NDI16.71 NO-1-16.7\ . NO f16.7l 
605536 T1226-GP-026-06-5 6 31_3 J 1333' NO 18\ NO 116.7\ NO 116.7\ NO 116.71 
605536 T1226-GP-09R-06-S .6 NO (15.7) 9.11 .I 13:UI1 --:m 13~ 147 
605536 T1226-GP-18R-1 0-5 10 . NO 1157\ NO 18\ NO 116.7\ NO 116.7\ NO 116.7) 

laualitv Assurance/Oualitv Control Samoles lun/U 
605536 T1226-GP-OO-EB I 0 I NO 10 301\ I NO 10.485\ I ND 10.485\ I NO 10.485\ I NO 10.485) 

Note: Bold indicates values that exceed background screening levels. 
aEPA November 1986. 
bAnalysis request/chain-of-custody record. 
B = Analyte detected in associated blank. 
EB = E:quipment Blank. 
EPA =U.S. Environmental Protectioo Agency. 

= Method detection limit. 
= Microgram(s) per kilogram. 
= Microgram(s) per liter. 

Chrwene Fluoranthene 
NO 116.71 NO 116.7\ 
NO (16.71 _NO 06..7_1_ 

.72.~ 148 
NO (16.7) NO {16J_l 

NO 10.485) I NO (0.4851 

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

MOL 

J.l9fk9 
I19'L 
NO() 
POL 

= Not detected above the MDL, shown in parentheses. 
= Practical quantltation limit. 

GP = Geoprobe. 

H = The hold time was exceeded. for the associated sample 
analysis. 

10 = Identification, 

J ( ) = The reported value is greater than or equal to the MDL but is 
less than the POL, shown In parentheses. 

R 
s 
svoc 
SWMU 

T~ 

= Resampled Location. 
= Soil Sample. 
= Semivolatlle organic compound. 
=Solid Waste Management Unit. 
~Technical Area 1. 



Table L-2 
SWMU 226, Summary of Radiochemistry Analytical Results, 

2002 Supplemental Investigation 

Sample Attributes Activitl mCifg) 
Sample Plutonium-238 Plutonium-239/240 

Record Depth 
Number" ERSample ID (ft) Result Error'> Resun Error'> 
605536 T1226-GP-027 -05-S 5 0.00326 u 0.00453 0.00326 u 0.00784 
605536 T1226-GP-028-05-S 5 ou 0.00428 0.00463 u 0.0145 
605536 T1226-G P-029-1 0-S 10 0.00888 u 0.00921 0.00148 u 0.00767 
605536 T1226-GP-030-1 0-S 10 0.00161 u 0.00548 -0.00484 u 0.0123 

2Analysis requesVchain-of-custody record. 
b"fwo standard deviations about the mean detected activity. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GP = Geoprobe. 
10 = Identification. 
·pCi/g = Picocur1e(s) per gram. 
S = Soil Sample. 
SWMU =Solid Waste Management Unit. 
T1 =Technical Area 1. 
U = Analyte not detected. 

AU10-031WPISNL03:r5448.doc L-2 840857.04.1010131103 8:30AM 





National Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

SEP 1 7 2004 
CERTIFIED MA,L-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 
ID 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, NNSNSC/ERD 
C. Voorhees, NMED-08 

Sincerely, 

~~ 
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 Zlll' 
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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 ofnumerous 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' fA d' t th RSI R 1St 0 ~ppen Ices o e espouse 

Appendix A Summary Data Tables for the Storm Drain/Sanitary Sewer Cross-
Connect Elimination Project 

AppendixB Excerpt from IT 1993 discussing the results from VOC analysis. 
Appendix C Revised radionuclide constituent tables. 
A_l)J)_endix D 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) 
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• 

RESPONSES TO NMED REQUEST FOR SUPPLEMENTAL INFORMATION 
ON NO FURTHER ACTION PROPOSALS 

DATED MAY 1997 (7th 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 (SNL/NM) 
provided risk assessments for both industrial and residential land use scenarios. Based on 
the requirements ofthe Compliance Order on Consent (NMED April2004), SNL/NM 
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 A1•-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. 
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• 
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. 

3. 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. 

4. 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 of Figures 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 fJ.Rih." (Rust Geotech July 1994). 
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• 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. 

References 
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Appendix E 

Figures 5.4.4-1 (Land Survey) and 5.4.4-2 (Radiological Survey) 
from Rust Geotech 1994. 
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• Appendix F 

Figure 4 from Bldg 839 VCM Report (IT December 1995) . 

• 
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Removed During Voluntary Corrective 
Meat~ure at Former Building 839, 

Technical Area I 
Sandia National Laboratories/New Mexico 

2-3 

• 



341942 
JUSTIFICATION FOR CLASS III 
PERMIT MODIFICATION MARCH 2005 
SWMU 226 OPERABLE UNIT 1302 OLD 
ACID WASTE LINE AT TECHNICAL AREA 
I 


	University of New Mexico
	UNM Digital Repository
	3-1-2005

	Justification for Class III Permit Modification March 2005 SWMU226 Operable Unit 1302 Old Acid Waste Line at Technical Area I
	Sandia National Laboratories/NM
	Recommended Citation


	Poster SWMU 226 Old Acid Waste Line
	Justification for Class III Permit Modification SWMU 226 Operable Unit 1302 Old Acid Waste Line at Technical Area I
	NFA
	Table of Contents
	Acronyms
	1.0- Introduction
	2.0- HIstory of the SWMU
	3.0- Evaluation of Relevant Evidence
	4.0- Conclusion
	5.0- References

	RSI
	General Comments
	Attachment A
	Site Specific
	Attachment H
	Attachment I
	Attachment J
	Technical Comments
	Addendum C
	Addendum D
	Addendum E
	Bldg. 838/839: Phase I
	Bldg. 838/ 839: Phase II
	838/ 839 VCM
	Communications Duct
	SDDA/ OAWDL

	Addendum H
	Addendum I
	Addendum J
	Addendum K
	Addendum L

	RSI

