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This work supported by t.he 
Ulli ted States Depart ment of Enel'gy 

ullder contract DE·AC04·9,1AL85000. 

Site History 

Sandia 
National 
Laboratories 

SWM U 229, the Storm Drain System Outfall, is loca ted just outside the southern apex of TA II, and is 
approximately 0.16 acres on the northern rim of Tijeras Arroyo. The site was improperly named during the 
CEARP process. SWMU 229 should be known as a waste-water outfall. 

From 1947 to 1992, SWM U 229 Ou~all was one of two discharge points for the Building 904 Drain System, 
SWMU 48. Floor drains in TA-I I Buildings 904 . 913, and 914 were connected to drain system piping that 
discharged at the SWMU 227 and SWMU 229 Outfalls. The buildings were used for weapons assembly 
and research. and explosives testing. Waste water containing organic solvents, HE compounds. metals. 
and radionuclides was discharged into the earthen ditch. The ditch was approximately 20-ft wide, and had 
a depth varying from 3 to 10ft. 

The waste-water discharge at SWMU 229 was discontinued after the SWMU 48 HE drain system was 
connected to the COA sanitary sewer system in 1993. 

Buildings 904, 913, and 914 were demolished in 2001 and 2002. 

Depth to Groundwater 
The regional aquifer is approximately 470 ft bgs, and a perched aquifer (not a source of drinking water) is 
approximately 270 It bgs. 

Constituents of Concern 
VOGs 
SVOGs 
HE compounds 
Metals 
Radionuclides 
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SWMU 229 
Storm Drain System Outfall 

Investigations 
In June 1994, the ground surface at SWMU 229 was surveyed for UXO/HE and rad ioactive materials; 
none was found. 

In September 1994, soil samples were collected from along the outfall ditch to a maximum depth of 3 ft 
bgs. Several metals (arsenic, barium, cadmium. lead and silver) had concentrations above background . 
One radionuclide, Cs-137 , had an activity above the background value; U-235 had several MDAs above 
the background va lue and U-238 had one MDA above the background value. Two VOCs and eight 
SVOCs were detected. 

Historical aeria l photographs were reviewed several times. In February 2001. a comprehensive review of 
historical aerial photographs was conducted . The photographs showed that the ditch dimensions were 
relatively consistent during the period of 1951 to 1999. Neither construction nor erosion had significan tly 
altered the outfall ditch. The photographs also showed that sewer and water lines were installed between 
the TA-I I fence and the SWMU 229 ditch in 1963, 1979, and 1993. The westernmost 50 It of the SWMU 
229 ditch was excavated during the installation of a sewer line in 1993. 

In February 2001 , a backhoe was used to dig an explora tory trench to a depth of 9 ft across the western 
end of the outfall ditch. The exploratory work confirmed that previous construction activities in 1993 had 
removed the ou~all pipe. The d ischarge end of the SWMU 229 ou~al l pipe had probably been buried at a 
depth of approximately 3 It b9S. 

Also in February 2001, confirmatory soil samples were co llected from the explora tory trench and from 
a l~ng the outf~ 1I ditch. Sa~pl es were collected with a hand auger and consisted of native (undisturbed) 
sad. The maximum sampling depth was 19 ft bgs. Slightly elevated levels of six metals (barium, 
cadmium, and chromium) and one radionuc lide (Cs-137) was present. Low concentra tions of three 
VOCs, seven SVOCs. cyanide, TPH , and chloride were reported. No HE was detected . 

In March 2001, soil-vapor monitoring well (227-VW-D1) was installed approximately 50 ft northeast of 
SWMU 229. Soil samples were collected at depths of 20, 100,150,200,250, and 275 It bgs. There were 
detections of thee VOCs, one SVOC, chloride, and cyanide. No HE was detected. One metal. chromium. 
had a concentration above background. No radionuclide activities were above background; however, one 
sample had a U-235 MOL that exceeded the background activity. 

For five quarters in 2001 and 2002, soil-vapor samples were collected from sampl ing ports se t at 25, 75, 
125, 175,225, and 275 It bgs in monitoring well 227-VW-01. The samples were analyzed for VOGs. 
TCE consistently had the greatest concentration in soil vapor. The max imum TCE concentra tion was 14 
ppmv at 225 ft bgs. The low concentra tions of VOCs present in soil vapor were determined to not threaten 
groundwater quality. 

TCE and nitra te have been detected in groundwater monitoring wells in the vicinity of SWMU 229. The 
source has not yet been determined and is being investigated as part of the TAG investigation. separa te 
from that re lated to SWMU 229. 

Summary of Data Used for NFA Justification 
The soil samples collected and analyzed in September 1994, February 2001, and March 2001 were used 
in the fina l risk assessment presented in the July 2003 NOD Response. A total of 89 soil analyses were 
used. 

The soil samples were collected along the outfall ditch, from the exploratory trench, and from the deep 
borehole associated with the soil-vapor monitor well. 

Recommended Future Land Use 
Industria l land use was established for this site . 

Enviro nmental Restoration Project 

Results of Risk Analysis 
The risk assessment results were calcu lated per NMED risk assessment guidance as presented in 
"Supplemental Risk Document Supporting Glass 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 scenarios. 

The maximum concen tration for lead was 32 mg/kg . The NMEO guidance for lead screening 
concentrations for construction and industrial land-use scenarios are 750 and 1500 mg/kg, respectively. 
The EPA screening guidance va lue for a res identia l land-use scenario is 400 mg/kg. The maximum 
concentration for lead at this site is less than all the screening va lues; therefore, lead was eliminated 
from further consideration in the human health risk assessment. 

The residential HI (0.6) is below the NMED guidance. The tota l estimated excess cancer risk for the 
residential land-use scenario, 2E-5, is above the NMED guideline. However. using the UCL of the 
average concentration for the main contributor to cancer risk, arsenic, the total estimated excess cancer 
fisk was reduced to 1 E-5 and the incrementa l excess cancer risk was reduced to 1.42E-6. Thus, using 
mor~ rea listic concentrations in the risk calculations that more accurately depict actual site conditions, 
the Incremental estimated excess cancer risk is below NMED guidelines. 

The residential land-use scenario incremental TEOE was 3.4E-1 mrem/yr, which is below the EPA 
numerical guideline of 75 mrem/yr. Therefore, SWMU 229 is el igible for unrestricted radiological release. 

Using the SNL predictive ecologica l risk assessment methodology, the ecological risk for SWMU 229 is 
predicted to be low. 

In conclusion, human health and ecological risks are acceptable per NMED guidance. Thus, SWMU 229 
is proposed for CAG without institutional controls. 
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For More Information Contact 
U.S. Department of Energy 
Sandia Site Office 
Environmenta l Restoration 
Mr. John Gould 
Telephone (505) 845-6089 

Sandia National Laboratories 
Environmental Restoration Project 
Task Leader: Brenda Langkopf 
Telephone (505) 284-3272 
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Sandia National Laboratories 
Justification for Class III Permit Modification 

March 2005 

SWMU229 
Operable Unit 1309 

Storm Drain System Outfall at Technical Area II 

NFA Originally Submitted August 1995 
NOD Response October 1996 
NOD Response January 2000 

NOD Response September 2003 

Environmental 
Restoration 
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. 



NFA 



• 

Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. O. Box 5400 

Albuquerque, New Mexico a7185-5400 

huG 2. B 1995 

CERTIFIED MAIL· RETURN RECEIPT REQUESTED 

Mr. David Neleigh, Chief 
New Mexico and Federal Facilities Section 
RCRA Permits Branch 
U. S. Environmental Protection Agency, Region VI,. 
1445 Ross Avenue, Suite 1200 ... 
Dallas, TX 75202-2733 

Dear Mr. Neleigh: 

Enclosed are copies of the second set of No Further Action (NFA) proposals for 23 
solid waste management units (SWMUs) from the Resource Conservation and 
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final 
Permit for Sandia Nationa] Laboratories/New Mexico (SNLlNM), 10 No. 
NM5890110518. 

Copies of these proposals are also being submitted for comment to the New 
Mexico Environment Department (NMED), Hazardous and Radioactive Materials 
Bureau. The Class 3 permit modification process will. be initiated after regulatory 
comments are addressed. 

If you have any questions, please contact John Gould at (505) 845-6089 or 
Mark Jackson at (505) 845-6288. 

Enclosures 

cc w/enclo$ures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

J;IY~/i 
Q"" Michael J. Zamorski 
J . Acting Area Manager 

@ Printed on recycled paper 



Mr. David Neleigh 

cc wlo enciosures: 
M. Jackson, KAO 
J. Johnsen, KAO-A1P 
C. Soden, AL, EPD 
N. Morfock, EPA, Region VI 
T. Roybal, SNL, MS 1147 
M. Davis, SNL, MS 1147 
T. Vandenberg, SNL, MS 0141 
E. Krauss, SNL, MS 0141 
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PROPOSAL FOR 
NO FURTHER ACTION 

Site 229, Storm Drain System Outfall Site 
Operable Unit 1309 

SANDIA NATIONAL LABORATORIES/NEW MEXICO 



• 1. Introduction 

• 

• 

1. 1 ER Site Identification Number and Name 

Sandia National LaboratorieslNew Mexico (SNLINM) is proposing a risk-based no further 
action (NF A) decision for Environmental Restoration (ER) Site 229, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 229 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNLINM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNLlNM Risk-Based NFA Process 

This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section4.5.3 of the SNLINM Program Implementation Plan (PIP) (SNLINM 
February 1994). Specifically, this proposal will "contain information demonstrating that this 
SWMU has never contained constituents of concern that may pose a threat to human health or 
the environment" [as proposed in the Code of Federal Regulations (CFR), Section 40 
Part 264.51(a) (2)] (EPA July 1990). The HSWA Module IV contains the same requirements 
for an NF A demonstration: 

Based on the results of the RFI [RCRA Facility Investigation] and other. 
relevant information, the Permittee may submit an application to the 
Administrative Authority for a Class III permit modification under 40 CFR 
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a 
specific unit. This permit modification application must contain information 
demonstrating that there are no releases of hazardous waste including hazardous 
constituents from a particular SWMU at the facility that pose threats to human 
health andlor the environment, as well as additional information required in 40 
CFR 270.42(c) (EPA August 1993). 

For a risk-based proposal, an SWMU is eligible for an NFA determination if the NFA 
criterion established by the SNLINM permit is met. This criterion, found in Section M.1 of 
the permit, is as follows: "[T]here are no releases of hazardous waste including hazardous 
constituents ... that pose threats to human health and/or the environment..." This risk-base 
proposal contains information needed to make the NF A determination. 

This proposal is using the technical approach which is the foundation for the SNLINM 
corrective action process. The details of the SNLINM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative revie\v 
step (the same step used to determine whether the SWMU is eligible for administrative NF A). 
Should significant uncertainties remain, the assessment of the SWMU continues within the 
SNLINM techni'Cal approach. 

At this site, sufficient data were not available to compare to established action levels or to 
develop site-specific action levels. Background soil samples were collected and analyzed to 
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develop upper tolerance limits (UTLs) for metals. Site-specific data were collected to 
compare to existing soil action levels (proposed Subpart S action levels) (EPA July 1990) 
and background UTLs. If site-specific concentrations exceeded the proposed Subpart S action 
levels or UTLs, then a risk assessment was performed. The site-specific concentrations were 
compared to the derived risk assessment action levels. Concentrations less than these action 
levels, either proposed Subpart S action levels, background UTLs, or derived risk-based 
values, triggered this NF A proposal for Site 229. 

1. 3 Local Setting 

SNLINM occupies 2,829 acres of land owned by the Department of Energy (DOE), with an 
additional 14,920 acres of land provided by land-use permits with Kirtland Air Force Base 
(KAFB), the United States Forest Service, the State of New Mexico, and the Isleta Indian 
Reservation. SNLINM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 229 (Figure 1) is located on land owned by DOE. The site is located almost due 
south of the footings of the old guard tower and the south "corner" of the Technical Area 
CTA) II fence. The actual outfall is located in Site 45 (Liquid Discharge, behind TA-IV). 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces, which in turn 
contain nine geomorphic subprovinces. Site 229 lies within the Tijeras Arroyo subprovince. 
The Tijeras Amoyo SUbprovince is characterized by broad, west-sloping alluvial surfaces and 
the 50-meter-deep Tijeras Arroyo. The Tijeras Arroyo subprovince contains deposits derived 
from many sources, including granitic and sedimentary rocks of the Sandia Mountains, 
sedimentary and metamorphic rocks of the Manzanita Mountains, and sediments of the Upper 
Santa Fe Group. 

2. History of the SWMU 

2. 1 Sources of Supporting Information 

In support of this request for a risk-based NFA decision for ER Site 229, a background study 
was conducted to collect available and relevant site information. Interviews were conducted 
with SNLINM staff and contractors familiar with site operational history. 

The following information sources were available for the use in the evaluation of ER Site 
229: 

• Confirmatory-sampling program conducted in September 1994 
• Risk analysis for four metals and five radionuclides 
• One surface radiation survey 
• One unexploded ordnancelhigh explosives (UXOIHE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
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• 2.2 Previous Audits, Inspections, and Findings 

• 

• 

--
In November 1993, the Sandia ER staff recognized Site 229 as an SWMU. ER Site 229 was 
not listed as a potential release site based on the Comprehensive Environmental Assessinent 
and Response Program (CEARP) interviews in 1985 (DOE September 1987). In addition, Site 
229 was not included in the Environmental Protection Agency (EPA) RCRA Facility 
Assessment (RFA) in 1987 (EPA April 1987) and Site 229 was not included in the Hazard 
Ranking System (DOE September 1987). 

2.3 Historical Operations 

Site 229 is an inactive outfall from the septic system for Building 904 (ER Site 48) in T A-II 
(Figure 1). The site starts where the discharge exits the septic tank piping system, 

-approximately 100 feet northeast -of the southernmost point of TA-II. The extent of the area 
influenced by the discharge may include the bank of Tijeras Arroyo below the outfall and 
some area between the outfall and the main channel of Tijeras Arroyo. 

Building 904, built in 1948, was used for weapons assembly, HE testing, photo processing, 
and various other testing. Sanitary wastes were discharged to a septic tank, and other wastes 
were discharged to the outfall. 

Possible soil contaminants are explosives, radioactive materials from weapons processing, 
solvents (acetone, methylene chloride, methyl ethyl ketone, carbon tetrachloride, toluene, 
xylene, hexane, alcohols), and inorganic chemicals (ammonium hydroxide, barium, cadmium, 
silver, chromium, titanium, cyanide). Mineral oil is also being considered as a potential soil 
contaminant at all outfalls along the Tijeras Arroyo due to a recent release (June 1994) of 
mineral oil at a similar outfall, Site 232. 

3. Evaluation of Relevant Evidence 

3. 1 Unit Characteristics 

The Storm Drain System Outfall is confined to the downstream natural drainage. All releases 
would be contained in this limited area. 

3.2 Operating Practices 

Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1948 to 1991. Examination of aerial photographs 
confirms this time frame· but provides no additional information. 

3.3 Presence or Absence of Visual Evidence 

The approximately 300-foot long outfall and the cement culvert are the only physical evidence 
of the outfall system. No discoloration of soils was observed during site reconnaissance and 
soil sampling activities. 
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3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of UXOIHE. No UXO/HE 
were found (SNLINM 1994a). Also in 1994, a surface radiation survey was conducted on the 
entire site using an Eberline ESP-2 portable scaler, with an Eberline SP A-8 (2 inch X 2 inch 
sodium iodide) detector. A 30-second integrated count was performed at each proposed 
sample location, while scanning the detector over an area approximately 2 feet in radius 
around the sample location. The alarm was set at 1.3 times the background count rate. No 
alarms occurred during the survey. No surface anomalies were detected (SNLINM 1994b). 

3.5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 229. If contamination was present, potential 
constituents of concern (metals, radioactive constituents, and organic constituents) would be 
expected at shallow depths. Metals and radioactive constituents generally adsorb on soil and 
precipitate rather than remaining soluble. If organic constituents were introduced in the 
drainage, they should be detectable in surface or shallow subsurface soils. A surface (0-6 
inches deep) and shallow subsurface (6-36 inches deep) soil sampling program was developed 
and implemented in September 1994. 

3.6 Confirmatory Sampling 

A soil sampling program was developed and implemented at Site 229 in September 1994. The 
Confirmatory Sampling and Analysis Plan (SAP) can be found in Appendix A. Those soil 
sample results exceeding an action level are summarized in Table l. A complete list of "hits" 
or detections and quality assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photoionization detector, OVM, was used throughout the 
field program. The OVM measured no anomalous vapor concentrations. 

Surface and shallow subsurface soil samples were collected at the most likely locations of 
contamination. Four samples were collected at the outfall and four samples were collected at 
the furthest extent of visible erosion and scour (Figure 1). Every sample was analyzed for 
target analyte list (TAL) metalsl, chromiurn+6

, and total petroleum hydrocarbon (TPH). The 
four subsurface samples also were analyzed for volatile organic compounds (VOCs). Four 
samples were analyzed for semivolatile organic compounds (SVOCs). As a general check for 
radioactive constituents, all the samples were analyzed for tritium, four samples were analyzed 
for isotopic uranium, five samples were analyzed for isotopic plutonium using in-house 
gamma spectroscopy, and two samples were screened with off-site gamma spectroscopy . 

1 Although the TAL metal analytes include calcium. magnesium, potassium, and sodium, these nontoxic, major cations are not 
included in the evaluation. They do not pose a significant environmental or human health risk regardless of concentration. 
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• 3.6. 1 Background Samples for Metals and Radioactive Constituents 

• 

• 

UTLs for background metals were calculated from analyses of 24 samples collected in the 
vicinity of the 11 sites discussed in the SAP (Appendix A). UTLs or background 95th 

percentiles for background radionuclides were calculated from samples collected throughout 
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. 

3.6.2 Organic Compounds 

Organic compounds were not detected positively (Le., acetone, 2-butanone, 
benzo(a)anthracene, benzo(b)fluoranthene, benzo(a)pyrene, bis(2-ethylhexyl) phthalate, 
chrysene, fluoranthene, phenanthrene, and pyrene were detected in one to four samples but all 

-were below the quantification limit (qualified with a "J" in Table 1). None of these qualified 
detections indicate significant contamination. TPH was not detected. 

3.6.3 Metals 

Mercury, selenium, and chromium+6 were not detected. The maximum background value for 
beryllium was 0.53 milligrams per kilogram (mg/kg). Beryllium was detected above the 
maximum value in Sample 229-02-B at a concentration of 0.63 mg/kg. The proposed Subpart 
S action level for beryllium is 0.2 mg/kg. Silver was detected in only 1 of 24 background 
samples. Silver was detected in Sample 229-03-B at a concentration of 1.4 mg/kg. Silver 
does not have a proposed Subpart S action level. All other metal concentrations, except one 
analysis for barium, copper, and lead, were below UTLs. Sample 229-02-B had a barium 
concentration of 280 mg/kg, compared to a UTL of 271.3 mg/kg and a proposed Subpart S 
Action Level of 6,000 mg/kg. Sample 229-02-B had a copper concentration of 17 mg/kg, 
compared toa UTL of 13.6 mg/kg; copper does not have a proposed Subpart S action level. 
Sample 229-02-B had a lead concentration of 32 mg/kg, compared to a UTL of 23.1 mg/kg. 
A Subpart S action level was not proposed for lead. However, a memorandum from an EPA 
assistant administrator to EPA regional division directors does supply a risk-based action level 
for lead in soils, 400 ppm (mg/kg) (EPA 1994l This action level of 400 mg/kg far exceeds 
the site concentration of 32 mg/kg. 

3.6.4 Radionuclides 

Thallium was not detected at Site 229. Potassium-40, lead-212, and lead-214 were all 
detected in Samples 229-01-A and 229-03-A at activities below the base-wide background 
UTLs of 25.34, 1.0795 and 0.90 picocuries per gram (pCi/g), respectively. Plutonium-238 
was not detected above the minimum detectable activity (MDA). Uranium-238 was detected 
at activities ranging from 0.45 to 1.01 pCi/g; none of these exceed the base-wide background 
95 th percentile of 1.1 pCi/g . 

, This risk-based action level presumes that lead will be evaluated individually, rather than in conjunction with other toxic or 
carcinogenic constituents. 
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Tritium was detected in one sample at 0.Ql8 pCi/g. Plutonium-2391240 was detected in 
Samples 229-01-A and 229-01-B at 0.007 and 0.006 pCi/g, respectively. No local or 
background data are available for tritium and plutonium. Uranium-235/236 was detected in •.. 
Samples 229-0l-A and 229-03-A at 0.17 and 1.05 pCi/g, compared to the base-wide 
background 95 th percentile of 0.168 pCi/g and the maximum local background activity of 0.33 
pCi/g (based on six analyses). Uranium-234 was detected in Sample 229-03-A at 1.56 pCi/g, 
compared with the base"wide background 95th percentile of 1.0 pCi/g and local background 
maximum activity of 0.97 pCi/g. 

3.6.5 Quality Assurance Results 

As discussed in the Confirmatory Sampling and Analysis Plan (Appendix A), quality 
assurance samples, including field duplicates, trip blanks and rinsates, were collected as part 
of the II-site sampling program. Analyses indicate that the field soil duplicates were 
comparable to the original soil sample results. The trip blanks and rinsates indicated no 
significant sampling contamination. QA resuhscanbe found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNLINM 1994). 

3. 7 Risk Analysis 

To further evaluate the metals data for metals with concentrations greater than background 
UTLs, a risk assessment was performed for a combination of barium, copper, beryllium, and 
silver, assuming the maximum detected concentrations. To further evaluate the site data for 
radionuclides with activities above background UTLs, 95th percentiles, or those without .; 
background UTLs, a risk assessment was performed for the combination of tritium, 
plutonium-2391240, uranium-235/236, and uranium-234, assuming the maximum detected 
activities. 

The risk calculations were designed to produce conservatively large estimates of hazard index 
and radioactive dose to counter uncertainties in the soil data. This approach facilitates the 
following decision regarding future activities at Site 229: 

• If the conservative estimates based on the soil data result in an unacceptable hazard 
index (greater than 1) or dose (greater than 10 mrern/year), further investigation andlor 
remediation will be needed; or 

• If the hazard index and dose estimates are acceptable, the potential for health hazards 
at the site is extremely low, and further actions will not be needed. 

Hazard indices and radionuc1ide doses were computed using methods and equations 
promulgated in proposed RCRA Subpart S documentation (EPA 1990). Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic metals and 
radionuclides rt;sult from ingestion of contaminated soil. 

Calculation of hazard indices required values of oral reference doses (oral RIDs) for each of 
the metals. The RID values for barium, beryllium, and silver were taken from EPA's IRIS 
database (IRIS 1994). An estimated RID for copper was computed using a maximum 
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• 

• 

• 

contaminant level (MCL) of 1.3 mg/l and assuming that a 70-kg person consumes 2 liters of 
water a day. 

Similarly, calculation of radionuclide doses required values of dose conversion factors, which 
are used to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents 
(in units of mrernlyear). Published values of dose conversion factors (Eckerman et aI., 1988 
and Gilbert et aI., 1989) exist for tritium, plutonium-239/240, uranium-2351236, and uranium- . 
234. 

To assure that the computed hazard indices and doses were conservatively large, only the 
maximum observed concentration of each constituent at a site was employed. To consider 
combined effects, a hazard index was calculated as the sum of the individual metal hazard 
quotients and a radiological dose was calculated as the sum of the individual doses. 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed hazard index for toxic metals were: 

where: 

= 

HI = ~ [HSR(i) x S(i)] 
I 

total hazard index (dimensionless), 

(1 ) 

HI 
HSR(I) hazard index-to-soil concentration ratio for the ith metal (kg/mg) 

SCI) 
I 
A 
W 
RfD(I) 

= 

= 

= 

= 

I x A x 0.001 9 
RfD(i) x W mg 

soil concentration of the ith metal (mg/kg), 
soil ingestion rate = 0.2 g/day, 
absorption factor (dimensionless) = 1, 
body weight = 16 kg, and 
oral reference dose for the ph metal (mg/kg-day). 

Risk assessment guidance, prepared by the U.S. Environmental Protection Agency (EPA, 
1989), recommends that the total hazard index be less than 1 in order for a site to be 
considered a non-threat to human health. 

Following proposed Subpart S methodology, the equation and parameter values used to 
calculate the summed radioactive dose was: 

DOSE = ~ [DSR(i) x S(i)] 
I 
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where: 

DOSE 
DSR(I) 

SCI) 
I 
DCF(I) 

= 
= 

= 
= 

= 

total effective dose equivalent (mremlyr); 
dose-to-soil concentration ratio for the ilh radionuc1ide 
(mremlyr)/(pCi/g), = I X DCF(I); 
soil concentration of the ith radionuclide (pCi/g); 
soil ingestion rate = 0.2 g/day = 73 g/yr; and 
dose conversion factor for the ilh radionuclide (rnremlpCi). 

The PIP stipulates that, for the purpose of computing media action levels, the total radioactive 
dose at a site should not be greater than 10 rnremlyear (SNLINM 1994), which corresponds to 
a cancer risk of less that 10.6 excess deaths. 

The input and results of the risk calculations are presented in Tables 2 and 3. The summed 
hazard index for metals is less than one and the summed radioactive dose is less than 10 
mremlyear. Therefore, the site is considered-to be risk-free in terms of metals and 
radionuclide contamination. 

3.8 Rationale for Pursuing a Risk-based NFA Decision 

Surface soil and shallow subsurface soil samples were collected at the "head" of the outfall 
(where the flow leaves the concrete flume and spills into the natural drainage) and at the 
furthest extent of visible erosion/scour where the discharged effluent would have most likely 

• 

settled. SNLINM is proposing a risk-based NF A because representative soil samples from ER .' 
Site 229 have concentrations less than action levels; either proposed Subpart S action levels, 
background UTLs, background 95th percentiles, or derived risk-based values. 

In addition 
• A site visit in 1993 by ER personnel confirmed the presence of a confined natural 

drainage with no discoloration in the soils. 

• In June 1994, a UXOIHE visual survey was conducted by KAFB Explosive Ordnance 
Division (EOD) and found no UXOIHE ordnance debris at Site 229 (SNLINM 1994a). 

• In September 1994, as part of the surface soil sampling effort at Site 229, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were 
detected at Site 229. 

4. Conclusion 

Based upon the evidence cited above, ER Site 229 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 229 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 229. 
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Table 1. Site 229 - Results of Shallow Soil Sampling and Analysis 

. Sample 
Analytical Method Constituent 

Concentration 
Qualifier(s) 

8ackground Action Level 
Identifier (mglkg) (mglkg) (mglkg) • 229-01-8 vacs (8240) Acetone 0.009 J 

229-04-8 VOCs (8240) Acetone 0.006 J 

229-01-B VOCS (8240) 2-butanone 0.006 J 

229-02-8 vacs (8240) 2-butanone 0.006 J 

229-03-B VOCs (8240) 2-butanone 0.006 J 

229-04-8 vacs (8240) 2-butanone 0.007 JB 

229-0 I-A SVOCs (8270) 
Benzo(a) 

0.071 J anthracene 

229-01-A svacs (8270) 
Benzo(b) 

0.16 J 
fluoranthene 

229-0 I-A SVOCs (8270) 
Benzo(s) 

0.050 J 
pyrene 

Bis 
229-01-8 SVOCs (8270) (2-ethylhexyl) 0.17 J 

phthalate 

229-01-A SVOCs (8270) Chrysene 0.11 J 

229-01-A SVOCs (8270) Fluoranthene 0.23 J 

229-01-B SYOCs (8270) Fluoranthene 0.053 J 

229-03-A SVOCs (8270) Fluoranthene 0.070 J 

229-0 I-A SVOCs (8270) Phenanthrene 0.!7 J 

229-01-B SVOCs (8270) Phenanthrene 0.049 J 

229-03-A SVOCs (8270) Phenanthrene 0.044 J 

229-01-A SVOCs (8270) Pyrene 0.19 J • -' 
229-01-B SVOCs (8270) Pyrene 0.044 J 

229-03-A SVOCs (8270) Pyrene 0.050 J 

229-02-B TAL Metals (6010) Barium 280 2713 6,00013,330· 

229-02-B TAL Metals (6010) Copper 17 13.6 202' 

229-02-8 TAL Metals (6010) Beryllium 0.63 0.53 0.217.5' 

. 229-02-B TAL Metals (6010) Lead 32 23.1 400" 

229-03-B TAL Metals (6010) Silver 1.4 . 400/16.7' 

229-02-B Tritium (600 906.0) Tritium om 8 pCi/g 3.4 pCi/g' 

229-01-A 
Isotopic Plutonium 

Plutonium-2391240 0.007 pCi/g 0.035 pCi/g 1.3 pCi/g' 
(6007-79-081) 

229-01-8 
Isotopic Plutonium 

Plutonium-2391240 0.006 pCi/g 0.Q35 pCi/g 1.3 pCi/g' 
(6007-79-081) 

229-0 I-A 
Isotopic Uranium 

Uranium-2351236 0.17 pCi/g 0.33/0.168 pCilg 200 pCi/g' 
(HASL-300 4.5) 

229-03-A 
Isotopic Uranium 

Uranium-235/236 1.05 pCilg 0.33/0.168 pCilg 200 pCilg' 
(HASL-300 4.5) 

229-03-A 
Isotopic Uranium 

Uranium-234 1.56 pCilg 0.97/1.0 pCi/g 296 pCi/g' 
(HASL-300 4.5) 
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• Table 1. Site 229 - Results of Shallow Soil Sampling and Analysis (Concluded) 

Notes 

A "J" qualifier means detected at a concentration below the laboratory reporting limit. 

A "B" qualifier means detected in the associated blank sample. 

For beryllium, background is the maximum of 18 (of 24) detected local background values. 

For the other metals, background is the 95 percent upper tolerance level for the local 
background data . 

. For uranium-235/236, the first background value is the maximum of six local background 
values; the second value is the base-wide background 95 th percentile. 

For plutonium-239/240, the background value is the maximum of six local background values. 

Action levels without an asterisk are proposed Subpart S action levels. 

Action levels followed by one asterisk are calculated risk-based leveis. 

• The lead action level (followed by two asterisks) is from EPA (1994) . 

• 
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Table 2. Metal Risk Calculations for Site 229 

Constituent 
Concentration RID(I) Individual 

Source of RID 
(mglkg) (mglkg-day) HI 

Estimated from drinking water 
Copper 1.70E+Ol 3.70E-02 S.74E-03 standard of 1.3 mg/l, 2 L/day ingestion 

rate, and 70 kg body weight. 

Beryllium 6.30E-01 S.OOE-03 I.S8E-03 IRIS 

Barium 2.80E+02 7.00E-02 S.OOE-02 IRIS 

Silver 1.40E+OO S.OOE-03 3.S0E-03 IRIS 

Summed 
6.08E-02 

HI 

Table 3. Radionuclide Risk Calculations for Site 229 

Constituent 
Activity DCF(I) Individual Dose 

Source of DCF 
(pCi/g) (mrem/pCi) (mrem/year) 

Beryllium-l 0* 6.30E-Ol 3.60E-OS 1.66E-03 
Eckerman et aI., 1988, 
assuming Beryllium-1 0 

Plutonium-239 7.00E-03 4.30E-03 2.20E-03 Eckerman et aI., 1988 

Tritium 1.80E-02 6.30E-08 8.2SE-OS Gilbert et aI., 1989 

Uranium-234 l.S6E+OO 2.60E-04 2.96E-02 Gilbert et aI., 1989 

Uranium-
1.0SE+OO 2.S0E-04 1.92E-02 Gilbert et aI., 1989 

235/236 

Summed Dose 5.26E-02 

* Beryllium-l0 is included in the radionuclide risk calculation because beryllium exceeded 
the metal UTL. 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction. 
The purpose of the sampling and analysis described in this plan is to determine the 
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo 
Operable Unit. Based on the surface and shallow subsurface soil samples and analyses for 
the constituents of concern (COCs), one of three approaches will be pursued for each site: 

1. A petition for "No Further Action" (NFA) will be produced for regulatory 
consideration; 

2. A voluntary corrective measure (VCM) will be designed and implemented, 
hopefully followed by an NFA petition; or 

3. The site assessment and eventual closure will follow the standard RFI/CMS path 

Most of the sites covered by this Sampling and Analysis Plan (SAP) are outfalls from the 
storm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, II, 
and IV. The general sampling program for the outfalls will be to collect four samples at the 
head of the outfall, two samples of surface soiUO to .6 inches. deep). and two samples of 
shallow subsurface soil (18 to 36 inches deep) and four samples (two surface soil and two 
shallow subsurface soil) at the furthest extent of channel erosion and scour. The analytes 
for most of the samples are volatile organic compounds, semi-volatile organic compounds 
(BNAs), metals, chromium+ 6

, for samples where chromium is found in a metals analysis, total 
petroleum hydrocarbon (TPH), explosives, Total Kjeldahl Nitrogen (TKN)' nitrate/nitrite, and 
Gamma Spectroscopy for radionuclides, isotopic uranium, isotopic plutonium, tritium, and 
chlorodiphenyls (PCBs). 

Sampling Procedures and Volumes 
Surface soil samples will be collected with a stainless steel scoopula or trowel and placed in 
a stainless steel bowl. After at least.1 000 ml' of soil has been collected, the soil will be 
thoroughly mixed in the bowl and transferred to two or three 500-ml sample bottles with a 
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate 
sample information (sample depth, collection date and time, etc.) will be documented on the 
chain-of custody (COC) after each sample is collected. Samples will then b~ packaged and 
cooled to 4 degrees Celsius. . 

Shallow subsurface soil samples (18-36 inches) will be collected with a 2-inch (minimum) 
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into 
the ground until the bucket at the end of the auger (last 6-8 inches) is full of soil or refusal 
occurs. Several runs with the auger is anticipated in order to obtain the appropriate volume. 
A hand shovel may also be used to bypass large rocks in order to continue with the auger. 
The auger is then extruded counter-clockwise from the ground and the soil is removed from 
the auger and placed in a stainless steel bowl. After 1,125' ml of soil has been collected, 
the soil will be mixed in the bowl and transferred to two or three 500-ml sample bottles and 
one 125-ml sample bottle with a stainless steel scoopula. Sample bottles will be labeled 
accordingly and the appropriate sample information will be documented on the COC after 
each sample is collected. Samples will then be packaged and cooled to 4 degrees Celsius. 

Waste Generation-and Equipment Decontamination 
Decontamination of sampling equipment will be done between each sample. 
Decontamination will include thoroughly washing the inside and outside of the sampling 
equipment with a spray of ALCONOX" or UQUINOX" and water; rinsing with .distilled, 

'The sample volume varies between 1,000 and 1.500 ml depending on the analyses for the sample. 

'The sample volume varies between 1,125 and 1,625 ml depending on the analyses for the sample. 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

deionized water; and drying before reusing. No soil waste will be generated. The soil 
removed from the hand-auger holes, while collecting samples at a depth of 18 to 36 inches, 
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers, 
and shovels, will be decontaminated with water and ALCONOX" after each use. The decon 
leachate will be stored in capped 1-gallon containers. One or two containers will be used for 
each site and two to four containers will be used for the background samples. The 
containers will be labeled as "lOW" and the site number identified on each container. All the 
containers will be stored at Site 232, a central location. The leachate waste will be disposed 
according to the analytical results of the soil samplescoliected at the site. 

Site Descriptions 
The sites that will be sampled are 

• Site 46, Old Acid Waste Line Outfall; 
• Site 50, Old Centrifuge Site; 
• Site 77, Oil Surface Impoundment; 
• Site 227, Bldg. 904 outfall; 
• Site 229, Storm Drain System Outfall; 
• Site 230, Storm Drain System Outfall; 
• Site 231, Storm Drain System Outfall; 
• Site 232, Storm Drain System Outfall; 
• Site 233, Storm Drain System Outfall; 
• Site 234, Storm Drain System Outfall; and 
• Site 235, Storm Drain System Outfall. 

The site locations are shown in Figure 1. A description of the site history, conditions, 
previous investigations, and sampling plans are described in the following sections. " 

Site 46: Acid Waste Line Outfall 
The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line 
begins as a north-south trending, 750-feet long open trench in a grassy field northwest of 
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the tren'ch. As the 
trench crosses the field, it turns to the southeast and continues to a non-engineered spillway 
at the edge of Tijeras Arroyo. The spillway lies on a bank (40 to 50 feet of relief) composed 
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably 
supported by the discharge, growing southeast of the spillway to the active arroyo channel 
(about 200 feet distance from the spillway). The site is not restricted and is easily 
accessible. 

During use, discharged effluent averaged an estimated 130,000 gallons per day. Use of the 
line has been discontinued. The line received wastes from plating, etching, and photo 
processing operations, and cooling tower "blow down". Acids and metals are target 
contaminants. Chromic acid and ferric chloride are mentioned specifically in the site history, 
and ferric chloride was found in the soils during a limited sampling event. Various 
radionuclides, possibly including tritium, uranium, and plutonium were used in TA I. 

Building 863 was a source of discharge to the Acid Line. The information sheet for ER Site 
98 (Building 863, TCA Photochemical Release: Silver Catch Boxes) indicates the presence of 
trichloromethane, silver, and photo-processing chemicals with an ammonia-like odor. The 
waste solution from the silver reeovery unit reportedly was discharged to the Old Acid Waste 
Line, which is "the only specific information about chemical discharges. 

The site has been visually surveyed for surface indications of unexploded ordnance and high 
explosives (UXO/HE). No UXO/HE were found. Also, a surface radiation survey was 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

conducted on the entire site. No surface radiation anomalies were detected. 

The sampling program includes four samples collected at the "head" of the site outfall (by 
the fire extinguisher training area west of TA IV) and four samples collected by the spillway 
into the Tijeras Arroyo drainage (Figure 1). Every sample will be analyzed for tritium, metals, 
chromium +6 (if chromium is detected), TKN, and nitrate/nitrite. Half the samples will also be 
analyzed for semi-volatiles and cyanide. Additionally, all the subsurface samples will be 
analyzed for volatiles. The analytes are listed in Table 1. A "4" on the table indicates that 
ALL the samples will be analyzed 
for that specific analyte whereas a "2" on the table indicates half the samples will have 
additional analyses for the analyte listed. 

Site 50: Old Centrifuge 
Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the 
early 1950s to test units under Gforces. The facility is located east of the TA 1I fence in. a 
slight depression on top the escarpment northwest of Tijeras Arroyo. The concrete 
centrifuge pad has a diameter of 80 to 90 feet. The site has a 7-foot high wooden retaining 
wall on the north, east, and south sides. The west side is open. The centrifuge arm 
assembly, which has a 20-foot radius, is sitting outside the wall to the north and appears to 
be intact. Control wiring to the center axis of the centrifuge was suspended from a cable 
between two telephone poles on the north and south side of the pad. The control wiring 
went to a bunker located to the southwest over the escarpment. The bunker had a electrical 
transformer containing PCB. The electrical transformer has been removed. The pad was not 
stained and no spills or leaks were reported . 

The centrifuge was rocket driven by two T40 6-KS-3000 or two Deacon 3.5DS-5700 solid 
rocket motors. The combustion byproducts produced by these rocket motors were carbon 
dioxide, carbon monoxide, water, hydrochloric acid, aluminum oxide, and possibly barium 
oxide. No other HE is known or suspected at the site. The rocket orientation would expel 
combustion byproducts towards the retaining wall and the opening to the west. The rocket 
propellant would be consumed in the rocket motor case: Under normal operating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, including the 
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium, 
TNT, HSL inorganics, TCLP constituents, and EP Toxicity constituents. Metals, including 
barium, were detected at concentrations well below regulatory action levels. Total uranium 
concentrations were typical of area background levels. TNT, pesticides, PCBs, herbicides, 
and semi-volatiles TCLP compounds were not detected. 

Prior to sampling, the surface will be surveyed for radiation. If contamination exists, it is expected 
to be around the edge of the centrifuge pad at the surface, probably along the open west side. 
The constituents of concem are metals (speCifically lead, beryllium, and barium), depleted 
uranium, and high explosives. Four surface samples and four subsurface samples will be 
collected. The sampling locations will be biased toward the west side of the site because that is 
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the 
subsurface samples will be analyzed for uranium and high explosives. All four subsurface 
samples will be analyzed for metals. 

Site 77: Oil Surface Impoundment 
The Oil Surface Impoundment Site is outside the TA IV fence, southeast of Building 981-1. The 
surface impoundment, which was constructed in the 1970's, is used to catch waste water from 
accelerators. At the time of the RCRA facilities environmental survey, the impoundment was 
unlined. Since then the impoundment was drained. Soil samples were analyzed for PCBs and 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

solvents. Based on the analytical results, the impoundment was determined. to be clean. 
Subsequently, the impoundment was lined with geotextile and is now regulated under Sandia's 
Surface Water Discharge Program. 

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and 
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface 
samples are proposed. The samples will be collected along the perimeter of the existing lined 
pond (Figure 1). All the samples will be analyzed for PCBs. The subsurface soil samples also 
will be analyzed for volatile organic compounds (Table 1). 

Site 227: Bunker 904 Outfall 
Site 227 is an inactive outfall from the septic system for Building 904 (ER Site 48) in TA II. The 
site starts where the discharge exits the septic tank piping system, approximately 100 feet 
northeast of the southernmost point of TA II. The extent of the area influenced by the discharge 
may include the bank of Tijeras Arroyo below the outfall and some area between the outfall and 
the main channel of Tijeras Arroyo. The site is along the eastern edge of ER Site 45. 

Building 904, built in 1948, was used for weapons assembly, HE testing, photo processing, and 
various other testing. Sanitary wastes were discharged to a septic tank, and other wastes were 
discharged to the outfall. 

Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June 1994) of mineral oil at Outfall 232 and vague historical 
records. 

Possible soil contaminants are explosives, radioactive materials from weapons processing, 
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, methyl ethyl 
ketone, carbon tetrachloride, toluene, xylene, hexane, alcohols), and inorganics (ammonium 
hydroxide, barium, cadmium, silver, chromium, titanium, cyanide). 

Access to this site is along the TA \I perimeter road. This site is within the TA \I testing exclusion 
zone. The best days to sample are generally Friday, Saturday, and Sunday, when· testing ceases. 
Bruce Berry (telephone 845-8018) must be contacted to gain permission and access to this site. 
Prior to sampling 

1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 
drainage; 

2. these locations will be visually scanned for UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

The proposed sampling program is to collect four surface soil samples and four shallow 
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The 
other two surface and two subsurface samples will be collected at the furthest visible channel 

. erosion and scour (Figure 1). The analytes are listed in Table 1. 

Sites 229 - 235: Storm Drain Systems Outfalls 
These sites consist of the discharge areas at seven outfalls along the northern embankment of 
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs I, II, and IV. 
Presently they only discharge storm water. The outfalls receive runoff from Site 96 (Storm Drain 
System) and other engineered drain systems within the three TAs. The sites are along 
approximately 0/. miles of the embankment. 

The specific constituents in the industrial effluent at these sites are not known. The possible 
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide, 
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array 
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only), 
semi-volatiles, metals and chromium+6, if chromium is found in the metals analysis. 

Page 5 

• 

• 

.) 



• 

• 

Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tijeras 
Arroyo due to a recent release (June '94) of mineral oil at Outfall 232 and vague historical 
records. Therefore, soil samples will also be analyzed for TPH. 

At Sites 229 through 234, prior to sampling 
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the 

drainage; 
2. these locations will be visually scanned for UXO/HE; and 
3. these locations will be screened for surface radiation anomalies. 

Site 229 is due east of the footings of the old guard tower and the south "corner" of the TAli 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along the TA II perimeter road. This site is within the TA II testing exclusion zone. The 
best days to sample are generally Friday, Saturday, and Sunday, when testing ce;:lses. Bruce 
Berry (telephone 845-8018) must be contacted to gain permission and access to thissit~ .. 
Because this site discharges from TAli, various radio nuclides, possibly including tritium, uranium, 
and plutonium are of conCern. Four suiface soil and four subsurface soil samples will be collected 
at this site (Figure 1). The analytes are listed in Table 1. 

Site 230 is west of Building 970 in TA IV. A drain pipe discharges into a bowl-shaped concrete 
structure adjacent to Building 970A. Flow from this structure is directed to a drain and flume 
located approximately 120 feet further west. The flume carries the flow to a discharge point 
slightly above the base of the arroyo embankment. Doug Bloomquist (845-7455) must be 
contacted to ensure that no laser testing is being performed in the area. Four surface soil and four 
subsurface soil samples will be collected at this site (Figure 1). The analytes are listed in Table 1 . 

Site 231 is west of Building 970 in TA IV. A drain pipe discharges to a concrete flume near the top 
of the embankment. The flume carries the flow to a discharge point near the base of the slope. 
Doug Bloomquist (845-7455) must be contacted to ensure that no laser testing is being performed 
in the area .. Four surface soil and four subsurface soil samples will be collected at this site (Figure 
1). The analytes are listed in Table 1. 

Site 232 consists of two outfalls. One outfall is south of Building 970A, east of the lined lagoon. A 
drain pipe discharges to a concrete flume near the top of the embankment. The flume carries the 
flow to at discharge point near the bottom of hillside. On June 1, 1994, about 150 to 350 gallons 
of mineral oil was spilled into this outfall through the storm water drain by building 986. The day 
after the spill the site was screened for radiation and UXOIHE. No surface radiation anomalies or 
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected. 
The samples were sent to Quintera Laboratory in Denver for analysis for organics, metals, 
chromium+'\ and gamma spec. Other than TPH from the mineral, no contaminants were detected. 
A Voluntary Corrective Measure was conducted in July and August to remove soil contaminated 
with mineral oil above 100 mg/kg ofTPH. 

The second outfall in Site 232 also is south of Building 970A, west of lined lagoon, and 
approximately 120 feet east of the other Site 232 outfall. Discharge occurs from a concrete 
structure opening near base of embankment. Access to the site is along the road outside the 
south side of T A IV. Four surface soil and four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table 1. 

Site 233 is south-southwest of Building 986. Near the top of an escarpmen~ a small metal drain 
pipe discharges'to an open drain which directs flow within another pipe before discharging near 
the base of the hillslope. Access to the site is along the road outside the south side of TA IV. 
Four surface soil and four subsurface soil samples will be collected at this site (Figure 1). The 
analytes are listed in Table 1. 

Site 234 is southeast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77). 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage 
channel splits directly uphill of a tree. Access to the site is along the road outside the south side 
of TA IV. Both channels will be sampled. Six surface soil and six subsurface soil samples will be 
collected at this site (Figure 1). The analytes are listed in Table 1. 

Site 235 is immediately downstream of a large concrete spillway on the northeast side of 
Pennsylvania and south of the Skeet Range, at the point where the road comes off the north bank 
of the arroyo and descends into the channel. The flow moves in a confined channel after 
dropping down the spillway. The site has been cleared for visible surface UXO/HE and screened 
for surface radiation with no anomalies detected. This channel is considerably larger than the 
other outfall sites. Six surface soil and six subsurface soil samples will be collected at this site 
(Figure 1). The analytes are listed in Table 1. 

Background 
Background soil concentrations for organic contaminants should be negligible. Background 
concentrations for total metals and radionuclides must be determined for comparison to 
concentrations found at the sites. Twelve locations have been identified to collect samples for 
background determination (Figure 1). At each of these sites, one sample will be collected at a 
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1) .. In addition, the 
background study report prepared by International Technology Corporation (May 1994) will also 
be used to evaluate the data. 

Quality Assurance 
As shown in Table 1, quality assurance samples will include the following: 
• Field "duplicates" on more than 10 percent of the samples. These samples will be 

collected adjacent to the original surface soil sample and in the same hole as the original 
subsurface soil sample; 

• Field soil blanks for more than 10 percent of the VOC analyses. These sample will be 
obtained from Sample Management Office (SMO) and will contain no VOCs; and 

• One rinsate blank. All rinsate will be composited in one container. A sample of the 
rinsate will be analyzed for all constituents. The disposal method for the rinsate will be 
determined by the analytical results on this sample. : 
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Old Acid Waste Line 
Ferric chloride. chromic acid and other acids, 

46 
Outfall (Tijeras Arroyo) 

ammonia, photo processing chemicals and 4 2 4 4 2 4 4 4 2 4 2 2 4 4 2 4 4 2 4 4 4 4 2 2 

other unknown chemicals 

50 Old Centrifuge Site (T A-2) Rocket propellant and residues 4 4 4 2 2 1 2 4 4 2 1 1 

77 Oil Surface Impoundment Solvents and PCBs 4 4 4 4 4 

High explosives, radioactive materials, nitrate, 

227 Bldg" 904 outfall (TA-2) 
toluene. methanol. other solvents. carbon 

4 2 4 4 2 2 2 4 4 4 2 4 
tetrachloride, ammonium hydroxide, barium, 

2 2 4 4 2 4 4 2 4 2 4 4 4 4 2 2 

cadmium, silver, chromium, titanium, cyanide 

Storm Drain System 
Chromates, antifoulants, chromium, sodium 

229 hydroxide, hydrochloric aCid, chromosulfuric 4 2 4 4 4 4 2 4 2 2 4 4 2 4 4 4 4 4 2 2 
Outfall 

acid, diesel, other petroleum products 

Storm Drain System 
Chromates, antifoulants, chromium, sodium 

230 hydroxide, hydrochloric acid, chromosulfuric 4 2 4 4 4 2 2 1 1 4 4 2 4 4 4 2 
Outfall 

acid, diesel, other petroleum oroducts 

Storm Drain System 
Chromates, antifoulants, chromium, sodium 

231 hydroxide, hydrochloric acid, chromosulfurtc 4 2 4 4 4 2 2 1 1 4 4 2 4 4 4 2 
Outfall 

acid, diesel, other petroleum products 

Storm Drain System 
Chromates, anUfoulants, chromium, sodium 

232 hydroxide, hydrochloric acid, chromosutfuric 4 2 4 4 4 2 2 1 1 4 4 2 4 4 4 2 
Outfali 

acid, diesel, other petroleum products 

Storm Drain System 
Chromates, anti/oulants, chromium, sodium 

233 hydroxide, hydrochloric acid, chromosulfuric 4 2 4 4 4 2 2 1 1 4 4 2 4 4 4 2 
Outfall 

acid, diesel, other petroleum products 

Storm Drain System 
Chromates, antiloulants, chromium, sodium 

234 hydroxide, hydrochloric acid, chromosulfuric 6 3 6 6 6 2 2 1 1 6 6 3 6 6 6 2 
Outfall 

acid, diesel, other petroleum products 
". 

Storm Drain System 
Chromates, anti/oulan!s, chromium, sodium 

235 hydroxide, hydrochloric acid, chromosulfurlc 4 2 4 4 4 2 2 1 1 4 4 2 4 4 4 2 
Ou!fall 

acid, diesel, other petroleum products 

Na Background . 12 12 12 3 3 3 12 12 12 3 3 3· 

OA Duplicates Na 2 5 4 1 4 1 1 1 1 1 2 5 2 5 4 1 4 1 1 1 1 1 

QA Field Soil Blank Na 5 

OA Rinsate Na 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Totals 58 22 60 43 6 37 8 10 10 39 8 6 30 17 20 58 53 21 60 42 5 38 5 9 9 36 5 16 9 11 

Totals - Surface Plus Subsurface 116 43 120 85 11 75 13 19 19 75 8 11 46 26 31 53 

• Analyze for Cr" only If Cr Is detected In metal3 analysis 
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Appendix B 
Analytical Results 
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• ACRONYMS FOR ANALYTICAL DATA 

Organic/metals data for soil = mg/kg 
Radionuclides data for soil = pCi/g 

NO = Not detected 

NS = Not significant 

MDA = Maximum Detectable Activity 

J = Detected at a concentration below the laboratory reporting limit 

B = Detected in the associated blank sample 
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Appendix C 
Background Calculations. 

for Metals and 
Radionuclides 



.APpendiX C. Background Calculations for Metals and Radionuclides 

, .To evaluate metals data, 24 background samples were collected for metals analyses.4 Distribution 
analyses was performed first by constructing histograms. The histograms indicated a parametric 
distribution. Outliers were screened in a two-step process as described in the base wide 
background report (IT 1994). The first step is to perform an "a priori" screening for very high 
values relative to the rest of the data set. This is qualitatively performed by visually examining a 
column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest 
neighbor are removed from the data set during this step. None of the anomalous values were 
deleted by the "a priori" process. 

The second step, from EPA, 1989, determines whether an observation that appears extreme fits the 
data distribution. A statistical parameter, Tn is calculated: 

where: 

Xn = questionable observation; 

X. = sample arithmetic mean; and 

S = sample standard deviation 

Tn is compared to a table of one-sided critical values for the appropriate significance level (upper 5 

• 

percent) and sample size from a table provided in EPA 1989. Extreme concentrations for barium, 
calcium, chromium, copper and nickel were identified as outliers and were excluded from the data 

" set. These anomalous values may have resulted from laboratory or sampling error. 

Probability plots were then replotted to determine whether the data fit normal or lognormal 
populations. These plots are shown in Appendix D. The UTL5 was calculated for data sets that fit 
a normal or lognormal distribution. Data sets are provided in Appendix D. As recommended by 
EPA, a tolerance coefficient value of 95 percent was used (EPA 1989). Most metals background 
data fit lognormal distributions. Iron and zinc data fit normal distributions. UTLs were not 
calculated for mercury, selenium, and silver because mercury and selenium were not detected and 
silver was detected only once in the 24 background samples. The beryllium background data did 
not fit a normal or lognormal distribution. The maximum value in a data set is commonly taken as 
the UTL in a non-parametric setting (Guttman, 1970). The maximum background beryllium 
concentration was 0.53 mg/kg. 

Base-wide background UTLs for radionuclides were established by International Technology (IT) 
Corporation to compare and evaluate radio nuclide data (IT, 1994). A table is provided in Appendix 

2These data are referred to as local background data. The data collected throughout Kirtland ·Air Force Base (KAFB). with 
most of the data collected within SNL/NM technical areas, are called base·wide background data (IT 1994). 

3UTL = x + KoS, where: 
UTL = Upper tolerance limit; 
x = Sample arithmetic mean (for normal distribution), sample geometric mean (for lognormal distribution); 
S = Sample sta~dard deviation; and . 
K = One-sided normal tolerance factor 195 percent for these evaluations). 

13 



o with radionuclide background data and the corresponding UTLs. The maximum activity from the 
six local background samples for isotopic plutonium and isotopic uranium was used as an additional 
method to evaluate the data. Also, in-hoUse gamma spectroscopy was performed on all 24 
background samples and indicated low levels of radioactivity but no significant contamination. 
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Appendix D 
Probability Plots, Local 

Background UTL 
Calculations, and Base

Wide Background UTls for 
Radionuclides 
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andard deviation· 0.451079 
andard error - 0.0942233 
nimum - 0.693147 
ximum - 2.30259 
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nd. skewness - -0.536757 
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eff. of variation - 27.9211 
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Lognormal Probability Plot for Chromium 
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Lognormal Probability Plot for Cobalt 
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Lognormal Probability Plot for Copper 
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'\,Ult ... 24 
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dian - 2.06049 
de -
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Lognormal Probability Plot for Lead 
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.at ist ics (Ol' log (Magnesiuml 

.a. 2A, 

.dge - 0.14232 

.an • 0.1GOll 
,-
,etrie mean - 0.13015 
.anee - 0.0706013 
,dard deviation - 0.265109 
,dard error - 0.0542376 
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Ie - 0.960829 
Ir quartile - 7.95369 
Ir quartile - 8.3064 
Irquartile range - 0.352709 
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:f. of variation - 3.26331 
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Lognormal Probability Plot for Magnesium 

• 99.9 
: 

99 
t:l 95 cD 
(,) 
I-< 
cD 80 0. 
cD 

.t:; 50 
~ ...... 

20 S 
~ 5 0 

~ 

ri ~ 
.P' r 

fL ~ 
. ,.., /~ 
Y 

1 

0.1 

7.6 7.8 8 8.2 8.4 8.6 8.8 
Magnesium. concentrations in soil, mglkg (ppm) 



mmary Statistics for tog (Manganese) 
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'ccage ~ 1.10451 
,dian ~ 1.02455 
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Coc log (Nick<>l) 

ometrlc mean - 1.74596 
dance - 0.1246 
andard deviation - 0.352961 
andard error - 0.0736029 
nimum - 0.875469 
ximum - 2.48491 
nge a 1. 60944 
wer quartile - 1.58924 
per quartile - 2.04122 
terquartile range - 0.451985 
ewoess - -0.609856 
nd. skewness - -1.19403 
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eff. of variation - 19.7606 
m - 41.0438 
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Lognol1llal ~robability Plot for Nickel 
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nmaL"y Statistic.:; fOt" log (Potassiuml 

lOt = 2 ~ 
"'age ~ 7.21062 
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ndard error - 0.0902771 
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er quartile - 6.82802 
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ff. of variation - 6.12673 
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Lognormal Probability Plot for Potassium 
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Normal Probability Plot for Iron 
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mmacy Statistics for log (Valladium) 

unt -= 24 
.,cage = 2.09094 
dian = 2. 03U 0 
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riance - 0.122444 
andacd deviation - 0.34992 
andard ecror - 0.0714271 
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nge - 1.29358 
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eff. of variation - 12.104 
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Lognormal Probability Plot for Vanadium 
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'. Scatistics fOl" Zinc 

- 24 
_,,_ .. age'" 49.0 
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Normal Probability Plot for Zinc 
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Local Background Soil Results 

.... 
OJ 

:;:: .;; 
c 
OJ 

1:1 E >-- c :J 
OJ C 0 

@: 'E E 
:J 

'p 
co < C 

C/) <.{ 

Bkg-Ol-A 2700 6 
Bkg-O'l-B 4100 8 
Bkg-02-A 2400 4 
Bkg-02-B 3400 7 
Bkg-03-A 4BOO 9 
Bkg-03-B 6000 10 
Bkg-04-A 4000 7 
Bkg-04-B 3300 6 
Bkg-05-A 6400 13 
Bkg-05-B 5500 10 
Bkg-06-A 4500 9 
Bkg-06-B 3800 8 
Bkg-07-A 3100 6 
Bkg-07-B 3600 7 
Bkg-08~A 2200 5 
Bkg-08-B 3600 7 

, Bkg-09-A 5900 11' 
Bk9-09-B 3400 7 
Bkg-l0-A 7500 11 
Bkg-l0-B 6600' 11 
Bkg-l1-A 8300' 13 
Bkg-ll-B 10000 16 
Bkg-12-A 56,00 11 
B.~g-12:f3 8600 14 

--- -

Concentrations in mg/kg 
Activities in pCi/g 
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'c 
OJ 
CI). .... 
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2 
2 
2 
2 
5 
2 
2 
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6 
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2 
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3 
6 
3 

'6 
3 
2 
6 
2 
2 
2 

_l3. 

E E 
E E :J :J 

'E ;J 
;J >. '(3 . ;::: .... 1:1 
co OJ co ro 

00 00 U· U 

110 NO 0.9 23000 
130 0.3 1.5 24000 
110 NO 0.8 35000 
130 NO 1 31000 
110 0.4 1.8 36000 
9p 0.4 1.8 28000 

120 0.3 2.3 24000 
120 NO 1.4 24000 
210 0.5 1.8 78000 
140 0,5 1.7 33000 
150 0.3 1.5 46000 
150 0.3 1.1 51000 
95 0.3 1.1 34000-

100 0.3 1.3 39000 
160 NO 0.6 54000 
190 NO 1.6 60000 
210 0.4 1.7 49000 
210 0.3 0.9 82000 
140 0.3 2.3 42000 
150 0.3 2.6 35000 
200 0.4 2.2 43000 
200 0.5 2.4 40000 
200 0.3' 2.2 55000 
290 0.4 2.6 47000" 

Sample Identifier XX-XX-A - surface soil samples 
Sample Identifier XX-XX-B - sub.surface soil samples 

-

E 
:J 

'E !:: 
0 ro .... .0 
.c 0 
U U 

3 3 
5 4 
2 3 
3 3 
6 5 
7 5 
9 4 
4 4 
6 7 
6 6 
19 4 
4 4 
4 4 
4 4 
3 NO 
5 4 
6 5 
3 3 
8 5 
7 4 
8 5 
10 6 
7 5 

10 6 

.... 

E OJ 
CI) 

;J OJ 
'iii c >-.... .... 

OJ OJ ro ;J 
0. 1:1 

C OJ C) 
0. C ro OJ C .... 
0 0 OJ 

co co OJ 
U .!:: :...J :2: :2: :2: 
6 5800 6 2100 190 NO 
7 8800 7 3100 230 NO 
4 4400 3 2100 99 NO 
6 6300 8 2700 210 NO 
9 11000 9 3700 210 NO 
9 11000 9 4400 .250 NO 
13 9300 8 3000 190 NO 
7 8300 6 2600 210 NO 

14 10000 16 5600 330 NO 
9 11000 11 3900 330 NO 
8 9100 8 3800 190 NO 
7 6800 7 3400 200 NO 
6 7000 12 2600 170 NOI 
6 7500 7 3000 180 NO 
4 4400 4 2600 110 NO 
7 9500 6 4100 180 NO 
7 11000 8 5400 230 NO 
5 5500 6 3800 120 NO 
8 13000 12 3200 190 NO 

10 14000 11 3300 200 NO 
9 12000 18 3600 190 NO 
9 16000 20 4000 220 NO 
9 12000 9 4300 200 NO 

~- 15000 13 5000 220 NQ 
----"- -~ 
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Concentrations in mg/kg 
Activities in pCi/g 
Sample Identifier XX-XX-A - surface soil ~amples 
Sample Identifier XX-XX-B - subsurface soil samples 
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Normal Parameters for Tijeras Arroyo Local Metal Background Data 

'" E >- E '" E '" :J C :J C 
C 0 <..> 

E :J 'E ~ 

'" 'c 'E ... 
'" OJ 'E E 'iii Cl Statistical Q) :J 0 a. U -" .;; .;: U .£J a. c 

:J '" 
.... c '" <..> c (Q .c 0 0 (Q 

Parameter ~ 
.... '" 0 <Il Z ~ ~ OJ U U U U .... -' ::E 

median 4300 8.5 2 140 2 6 4.2 7.3 9400 7.9 200 6.2 
geometric mean 4579.9 8.6 3 144 2 5 3.7 7.3 8977.5 8.5 195 6 

maximum 10000 16 6 210 3 10 6.6 13 16000 20 330 12 
minimum 2200 4.4 2 95 1 2 0.1 4.2 4400 3.2 99 2.4 

arithmetic average 4970.8 9 3 149 2 5.5 4.2 7.5 9529.2 9.3 202 6.3 
standard deviation 2095.4 3 2 40.5 1 2.3 1.3 2 3219.2 4.2 53.6 2.1 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 2.3 

UTL 4927.4 16 7 244 3 11 7.3 12 16962 19 326 11 

L ognorma IP arame ers or !Jeras t f Tr A rroyo L ocal Meta 18 k ac<groun dDt aa 
<Il 

E .>- E 
., 

E Q) 
::J C :J C 
oS 0 0 

E 
:::l 'E .... (Q 

E c 'E ~ III 
Ol Statistical E <Il :::l 0 '" a. U· 

'" -.: U .... .0 a. c c 
::J '" '" '" Parameter ~ 

c .... '" '" .c 0 0 0 Q) 

::E ~ ~ OJ U U U U .... -' 
arithmetic average 8.4294 2.2 1 4.97 0 1.6 1.3 2 9.1025 2.1 5.27 
standard deviation 0.4126 0.3 1 0.27 0 0.5 0.8 0.3 0.3631 0.4 0.28 
normal tolerance 2.309 2.3 2 2.33 2 2.3 2.3 2.3 2.309 2.3 2.31 

UTL 9:3821 2.9 2 . 5.6 1 2.7 3.1 2.6 9.941 3.1 5.91 
eU'L 11874 ·19 10 271 4 14 21 14 20764 23 370 

Insufficient data for mercury, selenium, silver, and thallium to calculate staistics 
All concentrations in mg/kg" 
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> N 
17 52 
18 47 
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Summary of Background Concentrations for Radlonuclldes In Soli 

. 95" Upper 
Original Tolerance 

Number 01 Number 01 Number 01 Rejecled Dlslfibulion Rang. Coome"'c Mo.n Modlan limit 
Analyto Samples Doteels Samplo. Typo (pCYg) n' (pCVg) (pCVg) (pCVg) 

8ismuth·212 324 17 307 Nonparamatrlc 0.414-2.7 17 1.1055 1.0 -
Bismuth·2H 340 321 19 Nonparamelr/c 0.27-1.4 321 0.648 0.5 -
Cesium·137 802 561 26 - - - - - -
(Surlaco) - - - Nonparamelrlc 0.004-10.1 604 0.200 • 0.2495 -
(Subsurlaeo) - - - . Unknown' <delectlon limit 172 <doloetlo/1 8mlt <dotoctlon 8mlt -

«0.0686) «0.0686) «0.0665) 
Cobalt·SO 321 11 74 Unknown . <deleelion IImll 247 <dolectlon limil <delection limil 

: «0.041 B) «0.0418) «0.0418) 
Lead·210· 33B 40 292 Nonpar.molrlc 0.3-12.0 45 2.26836 2.635 -
Lead·212· 323 233 90 . Lognormal 0.1-1.4 233 0.49669 0.5 1.0795 

Lead·2u- 249 241 9 lognormal 0.29-1.13 240 0.549 0.55 0.90 

POlassium.40 722 720 4 Normal 0.192-31.0 718 15.669 15.4 25.34 

Radium·224 24 24 a Nonparame"lc 0.43-0.97 24 0.6747 0.655 -
Radium·22S 3SB 53 31. Logn~rmal 0.5-2.09 54 0.713 0.590 1.94 

Radium·226 24 24 0 Nonparametrlc 0.45-1.05 24 0.595 0.630 -
Radon 0 0 0 Unknown - 0 - - -
StrOnllum·90 54 45 9 Nonparamo"lc 0.032 .. 1.85 45 0.2528 0.2883 -
ThOrium·232 136 135 '. 0 Lognormal 0.23-1.20 136 0.7971 0.810 1.258 

Thorium·23.4. 365 52 330 Lognormal 0.324-3.0 35. 0.7796 0.71 2.89 .. 
Trliium 0 0 0 Unknown - 0 - - .. 
Uranlum·234 4 4 0 Nonparame"lc 0.B-l.0 4 0.897 0.9 -
Uranium·235 95 21 75 Nonparame~lc 0.05-0.18 20 0.1198 0.1235 -
Uranium·23B 223 206 17 Nonparamolrlc 0.0033-2.065 206 0.506 0.763 -.. 

Sample size. 
'Thes. conSliluenlS are nOllisled as COC In Table 2·2 lor Ihls media. 
'Constituents 01 concern are 01 unknown disltibution Iype because data ara eilher below Ihe limll 01 detecilon, unusable, or nonexlslenl. ( X" 19'Cf'f) 

~ ... c..-.::r.7i'i:!' .•. '· ,:', I.":-: .. :.:-:.t:·;·;··· 

9S" Percentile 
(pCVgl , 

, 2.7 I , 

0.8 

-
0.92 

<detection limit 
«0.0666) 

<deteClion limil 
1<0.0418) 

6.6 

-
-
-

0.568 

-
1.05 

-
0.166 

-
-
-

1.0 
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Department of Energy 
Field Office, Albuquerque 

Kir.land Area OHice 
P.O, Box 5400 

Albuquerque, New Mexico 87115 

Ot l. 1 7 ti!93 

CERTIFIED MAIL - RETURN RECEIPT REQUESTED 

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

Dear Mr. Garcia: 

Enclosed are two copies of the Sandia National Laboratories, New Mexico/Department of 
Energy (SNLJNMlDOE) response to the New Mexico Environment Department (NMED) 
technical comments on the 23 No Further Action (NFA) proposals submitted to NMED in 
June of 1995. 

If you have any questions, please contact John Gould at (505) 845-6089, or Mark Jackson 
at {50S} 845-6288. 

Enclosure 

cc w/enclosure: 
T. Trujillo, AL, ERD 
W. Cox, SNL, MS 1147 
N. Weber, NMED-AIP 
R. Kern, NMED-AIP 
D. Neleigh, EPA, Region 6 (2 copies) 

cc w/o enclosure: 
B. Oms, KAO-AIP 
E. Krauss, SNL, MS 0141 
B. Hoditschek, NMED 
S. Dinwiddie, NMED 

Sincerely, 

Mi ae amorski 
Acti rea Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

October 19961 --. 

(Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995J 

INTRODUCTION 

This document responds to comments received in a letter from the State of New Mexico 
Environment Department to the U.S. Department of Energy (Zamorski, July 29,1996) 
documenting the review of 23 No Further Action (NFA) Proposals submitted in June 
1995. 

This response document is organized in numerical order by operable unit (OU) and 
subdivided in numerical order by site number, Each OU section provides NMED 
comments repeated in bold by comment number and by site number in the same order as 
provided in the call for response to comments. The DOElSNL response is written in 
normal font style on a separate line under "Response".· Responses to general technical 
comments begin on page 3 and responses to site-specific technical comments begin on 
page 4. Responses to general risk assessment comments begin on page 143 and responses 
to specific risk assessment comments begin on page 144. Additional supporting 
information for the site-specific comments is included as figures and tables within each 
comment response and as attachments to each section of this document. 

SNUNM ER Project 
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RESPONSES TO NMED TECHNICAL COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

DATED JUNE 1995 

GENERAL TECHNICAL COMMENTS 

1. Please provide a Table of Contents so that the individual sites and their order 
of discussion can be more readily tracked. 

Response: A Table of Contents is provided with each No Further Action Proposal 
submission sent to the regulators. 

2. Information sources are listed for individual proposals within the section 
Sources of Supporting Information. Although the information sources might 
be useful for evaluation of the proposals, it is generally difficult to match the 
information source the referenced document. Information sources should be 
referenced. 

Response: Citations in text to the references cited will be provided in future NFA 
proposals submissions and resubmissions. 

3. The background soil sampling results should be submitted for NMED 
review. 

Response: A Site-Wide statistical study for determining the background 
concentrations of metals and radionuclides in soil and water at Sandia National 
LaboratorieslNew Mexico and Kirtland Air Force Base has been recently 
completed and submitted to NMED in March 1996 (IT, 1996). These new 
background values were used to replace values provided for specific NFA 
proposals in this response. 

4. Concerns exist over the sampling of the "septic system" solid waste 
management units (SWMUs). NMED believes the soil borings for drywells, 
seepage pits, or drain fields are inadequate. The proposal states that soil 
borings/samples were taken near the units (within 10 feet), but not 
underneath them. A sampling plan must be established to investigate 
underneath the seepage pits, drywells, or drain fields. Also, samples taken 
underneath the septic pipes/drain pipes need to be taken deeper than 3 feet. 

Response: See Response to Site-Specific Technical Comment #1 below. 
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13. Site 229, OU 1309, Storm Drain System Outfall Site 

a. How was industrial emuent introduced into the drainage system that 
was connected to the outfall? Are there pipes connected to the drainage 
system and/or outfall? Please provide construction plans (preferably lias 
built") of the entire drainage system. 
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Response: A recent review of the most current sanitary-sewer plan (Figure 2) has 
shown that the ER Site 229 outfall was previously connected to the Building 913 
drain system instead of being connected to Building 904 as mentioned in the 
June 1995 Proposal/or NFA - Site 229. The site begins at the outfall end of 
septic-tank system piping and extends for about 280 ft along the unpaved ditch 
(Figure 1). During the late 19405 to the early 1990s, the site received waste water 
(effluent) from TA-ll Building 913. The outfall did not receive sewage waste. 
Potential COCs in soil at the outfall include chromates, antifoulants, chromium, 
sodium hydroxide, hydrochloric acid, diesel fuel, and mineral oil. The outfall no 
longer receives any waste water, the Building 913 septic tank was removed in the 
mid-1980s during the construction of the TA-IV parking lot. No stained soil or 
stressed vegetation has been documented at the site. A thorough review of 
SNL'NM Facilities Engineering drawings has revealed that no "as built" plans are 
available for ER Site 229. 

b. NMED understands that Site 229 received industrial effluent and 
stonn water from Technical Area 2 (TA-2)from 1948 to 1991. Currently, the 
outfall discharges only storm water. The average rate and volume of 
discharge have not been reported by SNUNM. Potential contaminants of 
concern at Site 229 inc1ude metals, radionuclides, VOCs, SVOCs, explosives, 
and nitrate. NMED is concerned that emuents at Site 229 may have 
contained contaminants at concentrations that are a threat to groundwater, 
even if such contaminants are not readily detectable in soils. 

Response: Specific discharge rates were not recorded and are not available. 
However, the potential COCs are known from personnel interviews. The above 
section SNUNM Response to NMED Comment a provides additional 
clarifications about the COCs. NMED's concerns about groundwater 
characterization are addressed below in SNLINM Response to NMED 
Commentf. 

c. Considerable disturbance of the ground surface has occurred in the 
vicinity of ER Site 229. A maximum sampling depth of 6 to 36 inches may be 
inadequate to detect any contaminants of concern. Additionally, please 
explain why samples were potentially composited over as much as 30 inches? 
Why are actual sample depths not reported? 

Response: SNUNM believes that the sampling interval was appropriate. Soil 
samples were collected at the ER Site 229 outfall and the associated drainage 
ditch where the potential for contamination was greatest. Soil samples were 
composited for sampling simplicity due to the homogeneous nature of the soil. 
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Each shallow sample was composited using soil from a depth interval of 
o -6 inches. The samples shown in Table 4 with identification numbers that end 
in an "A" represent "shallow" soil (0 - 6 inches) samples. The mention of the 
subsurface-soil sampling interval being 6 - 36 inches is misleading. The 
subsurface-soil sampling interval was either 6 - 30 inches or 6 - 36 inches. 
depending of the analytes of interest. For convenience sake, the sampling interval 
for all subsurface-soil samples was standardized on the sample collection logs as 
6 - 36 inches. The samples shown in Table 4 with identification numbers that end 
in an end in a "B" represent these "subsurface" samples. The sampling procedures 
are discussed in greater detail in Appendix A of the June 1995 Proposal/or NFA
Site 229. 

d. Method detection limits are not provided in Table. I and Appendix B. 

Response: Method detection limits are listed in Attachment A of this response. 

e. Comment e for Site 227 is pertinent for Site 229. [NMED has some 
concerns regarding the sampling performed at these SWMUs. Since these 
SWMUs have been releasing waste water for at least 15 years, NMED is 
concerned that no evidence of contamination was found in the soil or other 
media. NMED believes tbat the following additional work should be 
performed:] 

e-l. A soil gas survey should be performed near the outfall areas/drainage 
channel. 

Response: Recent soil-vapor data are now available for ER Site 229. A passive 
soil-vapor survey was collected as part of a reconnaissance of ER Site 45 but the 
soil-vapor results were not reported in the June 1995 Proposalfor NFA - Site 229. 
As shown on Figure 3, six soil-vapor collectors (45-A-OOl, 45-BIO-OO3, 45-
BB-004, 4S-D4-OO7, 45-DS-009, 4S-B8-002) were located within 100 ft of 
ER Site 229. The Petrex collectors were buried for 2 - 3 weeks in dry soil. 
Because of a greater residence time, Petrex collectors offer an advantage of being 
able to collect soil vapors from a larger soil area than is possible with active
induced (pumping) sampling techniques. Because no SVOCs or VOCs such as 
TeE, PCE, and BTEX were detected in any of the soil-vapor collectors (NERI. 
1994; NERI, 1995), SNLINM believes that collecting additional soil-vapor 
samples will not be beneficial. Therefore, SNLINM proposes that deeper 
sampling is not necessary for this site. 
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e·2. Deeper soil samples (minimum 20 ft.) should be coUected in the outfall 
areas/drainage channel. Locations may be based upon the soil gas survey 
results. 

Response: SNUNM asserts that the previous soil sampling is adequate. SNVNM 
asserts that the eight soil samples were appropriately located at the most likely 
release site at the ER Site 229 outfall (Figure 3). Four soil samples (229-01-A, 
229-0 I-B. 229-02-A. and 229-02-B) were collected at the head of the drainage 
ditch. An additional four samples (229-03-A, 229-03-B. 229-04-A. and 
229-04-B) were collected at the furthest extent of visible erosion and scour. The 
tail of the ditch is approximate 45 ft lower in elevation than the outfall. All soil 
samples were collected at depths ranging from of 0 to 36 inches. 

e·3. Additional samples should be collected at the outfaU areas/drainage 
areas that received the waste. NMED questions whether the soil sampling 
locations originally chosen actually received wastes. 

Response: SNLlNM asserts that the soil samples were appropriately located at the 
most likely release site at the ER Site 229 outfall (Figure 3). Four soil samples 
were collected at the head of the drainage ditch. An additional four samples were 
collected at the furthest extent of visible erosion and scour at the tail of the 
drainage ditch. 

A recent review of engineering drawings has shown that the ER Site 229 outfall 
was previously connected to the Building 913 drain system instead of being 
connected to Building 904 as mentioned in the June 1995 Proposaljor NFA -
Site 229. The site begins at the outfall end of septic-tank system piping and 
extends for about 280 ft along the unpaved ditch. During the late 1940s to the 
early 1990s, the site received waste water (effluent) from TA-II Building 913. 
The outfall did not receive sewage waste. Potential COCs in soil at the outfall 
include chromates. antifoulants. chromium, sodium hydroxide, hydrochloric acid, 
diesel fuel, and mineral oil. The outfall no longer receives any waste water; the 
Building 913 septic tank was removed in the mid-1980s during the construction of 
the TA-IV parking lot. No stained soil or stressed vegetation has been 
documented at the site. 

The analytical results that were previously presented in the June 1995 Proposal 
jor NFA • Site 229 as Table 1 and Appendix B have been reorganized in this NOD 
response. The following section discusses the concentrations and potential risks 
of contaminants in soil at ER Site 229. 
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f. RECOMMENDATION: Based upon site concerns, including the 
potential contaminants of concern and the uncertainty about the volumes of 
industrial effluents discharged for a long period of time, as well the 
hazardous constituent detections in the perched groundwater (approximately 
320 feet of depth) beneath TA·ll in the vicinity of the Site 229 Storm Drain 
System Outfall, NMED considers that NFA is not appropriate for Site 229. 
NMED recommends additional investigation at Site 48 and may require a 
RFI Workplan for this site. 

Response: The section SNUNM Analytical Data Summary for ER Site 229 
discusses the soil-sampling results. 

Previously unreported soil-vapor investigations have yielded soil-vapor data that 
are applicable to ER Site 229. These soil-vapor results were not reported in the 
June 1995 Proposal for NFA - Site 229. As shown on Figure 3, six Petrex soil
vapor conectors were placed near ER Site 229 ft as part of TA-IT OU and Tijeras 
Arroyo OU soil-vapor investigations. The Petrex collectors were buried for 2-
3 weeks in dry soil. Because of a greater residence time. Petrex collectors offer an 
advantage of being able to collect soil vapors from a larger soil area than is 
possible with active-induced (pumping) sampling techniques. No SVOCs or 
VOCs such as TCE. PCE. and BTEX were detected in any of the soil-vapor 
collectors (NERI, 1994; NERI, 1995). 

Previously unreported soil sampling has been conducted between ER Sites 227 
and 229_ Trench 7 was excavated in November 1993 as part of a SNUNM 
Facilities Engineering Department project to connect the TA-IT buildings to the 
city sanitary-sewer system. Soil samples were collected at depths of 0.5, 6.8, and 
7.5 ft below ground surface (BGS). The three samples (ER92002060, 
ER92002061, ER92002062) were analyzed for VOCs, SVOCs, HE compounds, 
metals, and radionucIides using the methods listed in Attachment A. No VOCs, 
SVOCs, or HE compounds were reported in excess of the detection limits. All 
metals and radionuclides were less than the background values listed in Table 5 
and 6. 

NMED's concerns about groundwater characterization will be addressed by the 
additional sampling that has been proposed in the Sandia North Groundwater 
Investigation Plan (GlP). As a separate initiative from the Tijeras Arroyo OU, 
SNIJNM has prepared the GIP (dated March 29.1996), which discusses the 
sampling program for characterizing the distribution of chlorinated solvents in 
groundwater near TA-II (SNllNM, 1996b). Soil. soil-vapor. and groundwater 
samples will be collected at various locations around T A-I, TA-II, and TA-IV. 
GlP sampling locations will be near ER Site 229. Resolution of the Proposal/or 
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NFA - Site 229 is not anticipated until additional groundwater data is collected 
during the Sandia North GIP field investigation. 

The issue of Site 48 (the Building 904 Septic System) is not applicable to ER 
Site 229. As discussed in the SNUNM Response to NMED Comment a section, 
the outfall at ER Site 229 has recently been determined to have been connected to 
Building 913, not to Building 904. 

SNUNM Analytical Data Summary for ER Site 229 

Introduction 

Since the submission of the June 1995 Proposal for NFA - Site 229, three 
significant approaches have been employed by the SNUNM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNUNM area) statistical study has been recently completed 
for determining the background concentrations of metals and radionuclides in soil 
and water (IT, 1996). These new background values are listed in Attachment G 
and have been through a more rigorous statistical analysis and therefore replace 
the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment G have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA. 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNUNM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 229 risk assessment 
that is presented in Attachment G. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuc1ides that exceeded background were evaluated using DOE guidance and 
the RESRAD computer code for residual radioactive material (ORNL. 1994). 

Background Concentrations 

As part of the site-wide study, background concentrations were calculated for both 
the surface and subsurface soils of the North Super Group, which is defined as 
soils present in TA-I. TA-ll, TA-IV, the northern rim of Tijeras Arroyo. and the 
northeastern portion of KAFB (IT. 1996). The depth of six inches was used for 
defining surface soil from subsurface soiL Two background concentrations are 
therefore listed for most of the metals and radionuc1ides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) or 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those coes with 
nonparametric distributions. 
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Quality Assurance I Quality Control 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA - Site 229 as Table 1 and Appendix B have been reorganized in this NOD 
response to incorporate the three new approaches. To prevent confusion, the 
reorganized analytical data are presented herein as Tables 4, 5, and 6. The tables 
present the maximum concentrations for each detected analyte as reportedby the 
two, CLP-certified, offsite analytical laboratories (the Quanterra Environmental 
Services - St. Louis Laboratory and the ENCOTEC - Ann Arbor laboratory). The 
actual laboratory reports are available for review at the ER Project Records Center 
in Building 6584. 

Attachment A lists the analytical methods and detection limits that were used in 
the Tijeras Arroyo OU sampling program. Quality Assurance (QA) samples, 
including field duplicates, trip blanks and rinsate samples, also were collected as 
part of the Tijeras Arroyo OU site-sampling program. The QA results 
demonstrated the effectiveness of the decontamination procedures (Appendix B -
June 1995 Proposalfor NFA - Site 229). Eleven QA-field duplicates were 
collected for the soil samples (Attachment B). Relative percent difference (RPD) 
values were calculated for the metals, nitrate/nitrite, and radionuclides. The lack 
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be 
calculated for those compounds. Of the III detectable metal and nitrate/nitrite 
concentrations, 85% of the RPDs were below the EPA-recommended target of 
35%. Fifteen percent of the remaining RPDs were above the 35% target and 
probably are a function of the soil heterogeneity rather than a systematic error in 
sampling or analytical procedures. Of the nine detectable radionuclide activities, 
six were above the EPA-recommended target of 35%. However, the use of RPDs 
to evaluate the radionuclides values does not appear to be realistic because the 
activities were less than one pCi/g. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
U-235f236 was reported at 0.023 pCifg with a 2-sigma error of 0.018 pCifg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCi/g and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCilg. Soil heterogeneity could also account for the 
range of RPD values for the radionuclides. To conclude, the RPD values indicate 
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient 
precision for preparing this NOD response. Table 4 is the most detailed table and 
contains the maximum concentrations as well as all reported concentrations, 
including 'J' and 'B' values, for VOCs and SVOCs. Table 5 compares the 
maximum concentrations of metals, cyanide, and nitrate/nitrite (N02+N03) in 
ER Site 229 soil versus the Proposed Subpart S action levels (EPA, 1990) and the 
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T bl 4 All a e • ed report concentra ti onso SlID SID te SOl samples. f VOC d SVOC . ER SI 229 'I 

Sample Analyle Type Detection Limit Reported Qualifier 
Identifier' (mg/kg, ppm) Concentration 

(ml!lkl!. oom) 

229-01-B Acetone VOC' 0.010 0.009 J' 
229·04·B Acetone VOC 0.010 0.006 J 
229-01·B 2·butanone VOC O.OlD 0.006 ] 

229·02·B 2-bulallone voe 0.010 0.006 J 

229·Q3·B 2-butanone VOC 0.010 0.006 J 
229·04·B 2·butanone voe 0.010 0.007 B'J 
229·OJ-A Benzo (a) anthracene SVOC' 0.330 0.071 J 
229·0l-A Benzo (b) fluOTanthene SVOC 0.330 0.16 J 
229-01·A Henzo (a) Dvrene svoe 0.330 0.050 J 
229-01·B Bis (2-ethvlhexyl) phthalate SVOC 0.330 0.17 J 
229·0I·A Chrvsene svoe 0.330 0.11 J 
229·01·A F1uoranthene SVOC 0.330 0.23 J 
229-01·B F1uoranthene SVOC 0.330 0.053 J 
229·03·A F1uoranthene SVOC 0.330 0.070 J 
229·()]·A Phenanthrene SVOC 0.330 0.17 J 
229·01·B Phenanthrene SVOC 0.330 0.049 J 
229-03·A Phenanthrene SVOC 0.330 0.044 J 
229-01·A Pvrene SVOC 0.330 0.19 J 
229-01-B Pyrene SVOC 0.330 0.044 J 
229·03·A Pvrene SVOC 0.330 0.050 J 

'Sample identifier: First set of numbers denotes ER Site. second set of numbers denotes sample location, 
leiter designator denotes sample depth (A denotes sample depth of 0 - 6 inches; B denotes sample depth of 
6 - 30 or 6 • 36 incbes). 

'voe = Volatile organic compound (EPA Method 8240). 
'J = Qualifier denotes that the analYle was reported at below the laboratory detection limit. 
'B = Qualifier denotes that the analYle was measured in the associated blank. sample. 
'SVOC = Semi-volatile organic compound (EPA Method 8270). 
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Table 5. Comparison of maximum concentrations in ER Site 229 soil versus Proposed Subpart S action levels and background UTLs and 95th 
Percentiles Cor North Super Group surface and ... _ ................... " ........ ..,.. 
Analyte Maximum Proposed Subpart Sand Surface soil UTL Surface soil 95th Subsurface 

concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL 
ER Site 229 soil (mglkg. ppm) (EPA, 1996) (mg/kg, ppm) (IT, (mg/kg, ppm) 
(m)l/kg, ppm) I 990;EPA, 1994) 1996)' (IT, 1996i 

Metals 
Aluminum (AI) 8,700.0 n.s.' n.c.l n.c. n.c. 

Antinomy lSb) 17.0 30.0 n.a.J 3.9 n.a. 
Arsenic (As) 6.7 80.0 n,3, 5.6 n.a. 

Barium(Ba) 280.0 4,000.0 n.a. 200.0 n.a. 
Beryllium (Be) 0.6 0.2 n.a. 0.8 n.a. 
Cadmium (Cd) 3.0 40.0 n.a. 1.6 n.a. 

Calcium{Cal 100,000.0 n.s. n.c. n.c. n.c. 
Chromium (Cr)-total 8.6 n.s. n.a. 17.3 n.a. 

Chromium-VI (Cr+6) <0.1 400.0 n.c. n.c. n.c. 

Cobalt (Co) 6.8 n.s. n.a. 7.1 n.a. 

C<lpller l Cut 17.0 n.s. n.B. 25.5 n.B. 
Iron (Fe) 15,000.0 n.s. n.C. n.c. n.c. 
Lead (Pb) 32.0 400.0. 68.0 n.a. n.a. 
Magnesium JMg) 6,400.0 n.s. n.c. n.c. n.c. 
Manllanese (Mn) 320.0 n.s. n.C. n.c. n.C. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. 
Nickel (Ni) 10.0 2,000.0 n.a. 25.4 n.a. 
Potassium (K) 2,700.0 n.s. n.c. n.c. n.c. 
Selenium (Se) <0.25 n.S. n.a. <1.0 n.a. 
Silver (All) 1.0 200.0 n.8. 2.0 n.a. 
Sodium (Na) 270.0 n,s. n.c. n.c. n.c. 
Thallium (TI) <0.5 n.s. n.a. <1.1 n.8. 
Vanadium (V) 29.0 n.s. 47.2 n.a. n.a. 
Zinc (Zn) 60.0 n.s. n.a. 82.4 n.a. 
Misce/hmeous 
TPH <40.0 n.s. n.c. n.c. n.c. 

- - -

'n.~. = not specified. 
In.c . .= not calcul;lIed. The analyle is not iI COC ror SNL or KAFD (IT. 1996). 
'n.a. : 001 applicable. The IJTL is provided for those COCs with normal or lognormal disuibutions: the 95th percentile is provided ror those (.'OCs wilh nonparametric distributions. 

Subsurface soil 95th 
Percentile (mg/kg, 
ppm) 

lIT, 1996) 

n.c. 
3.9 
4.4 

336.0 
0.8 
0.9 
n.C. 

12.8 
n.c. 

8.8 

88.2 
n.c. 

11.2 
n.c. 
n.c. 

<0.1 
25.4 

n.c. 
<1.0 
<1.0 

n.c. 
<1.1 
42.8 
82.4 

'--------- n.c, _______ 
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Table 6. Comparison of ail reported maximum radionudide activities in ER Site 229 soil versus 
background UTLs and 95th Percentiles for SNL No rth Area Group surface and subsurface soils. 

Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in UTL (pCi/g) 95th soil UTL 95th Percentile 
ER Site (IT. 1996) Percentile (pCi/g) (IT, (pCi/g) 
229 soil (pCi/g) (IT. 1996) (IT. 1996) 
(.I'Ci/)!) 1996) 

Plulonium-238 <0.005 n.c,1 n.c. n.c. n.c. 
Plutonium-239/240 0.007 n.c. n.c. n.c. n.c. 
Tritium 0.018 n.c. n.c. n.c. n.c. 
Uranium-234 1.56 1.6 n.a. 1.6 n.a. 
Uranium-2351236 l.05 n.a. 0.18 n.a. 0.18 
Uranium-238 1.01 n.a. 1.3 n.a. 1.3 

'n.c. "" not calculated. The analyte I5 not a COC at SNL or KAFB (IT. 1996). 
'n.3. "" not applicable. The UTL is provided for those COCs with normal or lognormal distributions; the 
95th percentile is provided for those COCs with nonparametric distributions. 
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newly available background values (IT, 1996). Table 6 compares the maximum 
radionuclide activities in ER Site 229 soil versus the background UTLs and 95th 
Percentiles. 

No voe or svoe contamination was detected in the ER Site 229 soil samples. 
Ten organic compounds were reported with either 'J' and 'B' qualifiers as being 
below the laboratory reporting limit, or being detected in the associated blank 
sample, respectively. TPH was not reported above the 40.0 mglkg (ppm) 
detection limit (Table 5). 

Four radionuclides (lead-212,lead-214, thallium-208, potassium-40) that were 
discussed in the June 1995 Proposal for NF A - Site 229 were discounted from 
these NOD responses. Lead-212 and lead-214 were discounted on the basis of 
their respective short half-lives of 10.64 hours and 27 minutes. Potassium-40 was 
discounted because it is a naturally occurring radionuclide (Turner, 1992) that is 
not produced by SNUNM reactors or accelerators. Beryllium-1O was mistakenly 
discussed in the risk section of the June 1995 Proposal for NFA - Site 229 but has 
been discounted for this NOD response because it was not detected in any soil 
samples. 

Sampling Locations 

Eight soil samples were located at the most likely release site at the ER Site 229 
outfall (Figure 3). Four soil samples (229-01-A, 229-0l-B, 229-02-A, and 
229-02-B) were collected at the head of the drainage ditch. An additional four 
samples (229-03-A, 229-03-B, 229-04-A, and 229-04-B) were collected at the 
furthest extent of visible erosion and scour. The tail of the ditch is approximate 
45 ft lower in elevation than the outfall. All soil samples were collected at depths 
ranging from of 0 to 36 inches. 

Risk Assessment Conclusion 

Using conservative assumptions and employing a Reasonable Maximum 
Exposure (RME) approach from RAGS (EPA, 1989), the risk assessment 
calculations show that for the industrial land-use scenario the Hazard Index 
(0.02) is significantly less than the U.S. EPA standard of 1. The estimated cancer 
risk (4 x 1()-6) is in the low-end of the suggested acceptable risk range (10'" to 10.6). 

The calculations show that for the residential land-use scenario the Hazard Index 
(0.08) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (2 x 10-$) is in the middle of the suggested acceptable risk range (1o-'to 
10"6). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated dose is 2 mremlyr for both 
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the industrial and residential land-use scenarios. These values are much less than 
the Total Effective Dose Equivalent (TEDE) goal of 15 mrern/yr (40 CFR 
Part 196, 1994). The corresponding estimated cancer risk value is 4 x 10-5 for 
both land-use scenarios. This value is also much less than risk values calculated 
due to naturally occurring radiation. In conclusion, ER Site 229 does not have 
significant potential from either non-radioactive or radioactive contaminants to 
affect human health under either an industrial or a residential land-use scenario 
(Attachment G). 

Based on the results of the field investigation and risk assessment, SNUNM 
reiterates the request that ER Site 229 be approved for NFA status. However, as a 
separate initiative from the Tijeras Arroyo OU, additional sampling has been 
proposed in the Sandia North Groundwater Investigation Plan (alP). The GIP 
discusses the proposed sampling program that will be used for characterizing the 
distribution of chlorinated sol vents in groundwater near T A-II (SNlJNM, 1996b). 
Soil, soil-vapor, and groundwater samples will be collected at various locations 
around TA-I, TA-II, and TA-IV. One of the GIP sampling locations will be near 
ER Site 229. 
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Attachment A -
Analytical Methods for Soil Samples 

Table A-I. Analytical Methods and Detection Limits for Cyanide, NitutelNitrite. SVOCs, TKN, rPH, and 
VOCs in soil 
Analyte Method Detection Limit. mg/kg (oom) 

Cyanide U.S. EPA Method 9010 0.10 
NitratelNitrire U.S. EPA Method 353.2 100.0 
SVOCs U.S. EPA Metliod 8270 0.30 - 2.6 
TPH U.S. EPA Method 418.1 40.0 
VOCs U.S. EPA Method 8240 0.005 - 0.0 I 0 

ENCOTEC - EnvIronmental Control Technology CorporatIon, Ann Arbor, MIchIgan 
SVOCs ~ Semi-volatile organic compounds 
TKN ~ Total Kjedahl Nitrogen 
TPH ~ Total Petroleum Hydrocarbons 
VOCs ~ Volatile Organic Compounds 

Table A 2 Analvtical Methods and Detection Limits for Metals in soil -
Metal U.S. EPA Method Detection Limit (mg/kg, 

DPm) 

Aluminum(AI) 6010 10 
Antinomy (Sb) 6010 3.0 
Arsenic (As) 6010 0.50 
Barium (Ba) 601() 10 
Bervllium (Be) 6010 0.25 
Cadmium (Cd) 6010 0.27 
Calcium (Ca) 6010 250 
Chromium (Cr)-total 6010 1.0 
Chromium-VI (Cr+6) 7196 0.1 
Cobalt(Co) 6010 2.5 
Copper (Ct!) 6010 1.2 
Iron (Fe) 6010 5.0 
Lead (Pb) 6010 2.0 
Magnesium (Mg) 6010 256 
Man!!anese (Mo) 6010 0.75 
Mercury (fIgt 7471 0.04 
Nickel (Ni) 6010 2.0 
Potassium (K) 6010 250 
Selenium (Se) 7741 0.25 
Silver (Ag) 6010 0.5 
Sodium(Na) 6010 250 
Thallium (Tl) 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Anal vtical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 

Analytical Lab 

ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 
ENCOTEC 



Table A-3 Analvtical Methods and Detection Limits for Hieb EXplosive Compounds in soil 

High Explosive Compound U.S. EPA Method Detection Limit Analytical Lab 
(me/kg. ppm) 

1.3-Dinitrobenzene 8330 1.25 ENCOlEC 
2.4-Dinitrotoluene 8330 1.25 ENCOTEC 
2.6-Dinitrotoluene 8330 1.25 ENCOTEC 
HMX 8330 1.25 ENCOTEe 
Nitrobenzene 8330 1.25 ENCOTEC 
(}-nitrotoluene 8330 1.25 ENCOTEC 
m-nitrolOluene 8330 1.25 ENCOTEe 

l Q-nitrotoluene 8330 1.25 ENCOTEC 
RDX 8330 1.25 ENCOTEC 
retrvl 8330 1.25 ENCOTEC 
1.3.5-Trinitrobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analvtical Metbods for Radionuclides in soil 
Radionuclide Method Anajytical Lab 

Americium-24 I HASL 300 - Gamma Spectroscopy Quarrterra e- Cadmium-l09 HASL 300 - Gamma Spectroscopy Quanterra 
Cerium-I39 HASL 300 - Gamma Spectroscopy Ouanterra 
Cesium-137 HASL 300 - Gamma Sjlectroscopy Quanterra 
Cobalt-57 HASL 300 - Gamma Spectroscopy Ouanterra 
Cobalt-60 HASL 300 - Gamma Spectroscopy ~terra 
Iodine-129 HASL 300 - Gamma Spectroscopy Quanlerra 
Lead-2121214 HASL 300 - Gamma Spectroscopy Ouanterra 
Mercury-203 HASL 300 - Gamma SpectroscQPY Quanterra 
Plutonium-238 NAS-NS-3058/SLl3028/SLl3033 Ouanterra 
Plutonium-239/240 NAS-NS-3058/SLI3028/SL13033 Quanterra 
Potassium-40 HASL 300 - Gamma Spectroscopy Quanterra 
Strontium-85 HASL 300 - Gamma Spectroscopy Quanterra 
Thorium-232 HASL 300 - Gamma Sm:ctroscojJY Quanlerra 
Thorium-234 HASL 300 - Gamma Spectroscopy Quanterra 
Tin-1l3 HASL 300 - Gamma Spectroscopy Quanterra 
Tritium EERF-H.Ol Ouanterra 
Uranium·234 NAS-NS-3050 Quanterra 
Uranium-2351236 NAS·NS-30S0 Quanterra 
Uranium-238 NAS-NS-3050 Quanterra 
Yttrium-8S HASL 300 - Gamma Spectroscopy Quanterra . . 

Quanterra Quamerra EnVironmental ServIces - St. LoUIS Laboratory 

A-2 
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9 Table B-tO. RPD values fOT soil sample 22 -OJ-A. 

Analyte Sample 229-01·A, Sample 229·0 I-A·duplicate, RPD (%j 
concentration (mgikg) or concentration (mglkg) or 

activity(pCiI~) activity (pCi/g) 

Al n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.a. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 

Co n.d.a. D.d.a. N/A 

Cu n.d.a. D.d.a. N/A 

Fe n.d.a. D.d.a. N/A 

Pb n.d.a. D.d.D. N/A 

Mn n.d.a. n.d.D. N/A 

Hg n.d.a. D.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V D.d.a. n.d.a. N/A 
Zn n.d.a. n.d.a. N/A 

NitratelNitrite n.d.B. n.d.B. N/A 
Pu-2391240 n.d.a. n.d.a. N/A 

U-238 0.73 0.45 47 
U-235/236 0.17 0.034 133 

U-234 0.67 0.6 II 
Tritium n.d.a. n.d.a. N/A 

B-lO 



e-
Table 8-9. RPD values or SOl sample -f 'I I 229-03 B 

Analyte Sample 229-03-B, Sample 229-03-B·duplicate, RPD (%) 
concentration (mg/kg) or 

activity (riCi/!!) 
concentration (mglkg) or activity 

(Il'Cite:) 

Al n.d.a. n.d.a. N/A 

Sb n.d.a. n.d.a. N/A 

As n.d.a. n.d.a. N/A 

Ba n.d.a. n.d.a. N/A 

Be n.d.s. n.d.a. N/A 

Cd n.d.a. n.d.a. N/A 

Cr n.d.a. n.d.a. N/A 
Co n.d.a. n.d.a. N/A 

Cu n.d.a. n.d.a. N/A 

Fe n.d.a. n.d.a. N/A 
Ph n.d.a. n.d.a. N/A 

Mn n.d.a. n.d.a. N/A 

Hg n.d.a. n.d.a. N/A 

Ni n.d.a. n.d.a. N/A 

V n.d.a. n.d.a. N/A 

Zn n.d.a. n.d.s. N/A 

NitratelNitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. n.d.a. N/A 

U-238 0.99 0.45 75 

U-235/236 0.060 0.058 3 

U-234 1.00 0.45 76 

Tritium n.d.a. n.d.a. ~/A 

B-9 



Table B-2. RPD values for soil sample 2 290 - 4-A. 
Analyte Sample 229-04-A. concentrati( n Sample 229-04-A-duplicate. RPD(%) 

(mg/kg) or activity (pCiJg) concentralion (mg/kg) or 
activity (pCi/g) 

AI 8100 7700 5 

Sb 13 . 12 g 

As 5.7 I.5 117 

Ba 150 140 7 

Be 0.32 0.30 6 
Cd 2.3 2.2 4 

Cr 8.0 8.0 0 

Co 4.2 4.2 0 
Cu 7.9 7.7 3 
Fe 13000 12000 8 

Pb 12 11 9 

Mn 210 190 10 

Hg <0.04 <0.04 N/A 

Ni 6.3 6.2 2 

V 24 24 0 

Zn S5 52 6 
NitrateINitrite n.d.a. n.d.a. N/A 

Pu-239!240 n.d.a. n.d.a. N/A 

U-238 n.d.a. n.d.a. N/A 
U-235/236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. N/A 

B-2 
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Attachment C -
Relevant Environmental Aspects of TA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals in June 1995, SNL 
has collected additional historical, regulatory compliance, and process infonnation for 
Technical Area IV (T A-IV). In April 1996, the Environmental Assessmentfor Operation. 
Upgrades. and Modifications in SNUNM Technical Area IV was submitted to various 
agencies (SNLlNM, 1996). SNL Organization 9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation begirming in 1980, TA-IV 
is the newest SNL technical area and has always operated using modern environmental, 
safety, and health procedures and considerations. Approximately 750 people work at the 
83 acre facility. The principal mission for T A-IV is the research, development, and 
testing of pulsed power technology. Other activities include computer science, flight 
dynamics, satellite processing, and robotics. Major facilities include the SATURN x-ray 
facility, the High Energy Radiation Megavolt Electron Source-III (HERMES-III) gamma-· 
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaller 
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and 
Satellite Processing Facility, the parallel Computing Science Laboratory, the Robotics 
Laboratory, and seven small accelerators. 

Biological resources were evaluated before the construction of various TA-IV buildings 
was begun. An Environmental Assessment for Operation. Upgrades, and Modifications 
in SNUNM Technical Area IVbe was submitted to various agencies in 1996 (SNLlNM, 
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites 
(sites 46, 50, 77, 227,229, 230, 231, 233, 234, and 235). These ten sites are located along 
the northern rim of Tijeras Arroyo in the vicinity ofTA-I, TA-Il, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to 
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and 
cover are not available to support wildlife. No federally-listed endangered or threatened 
species (plants or animals) or state-listed endangered wildlife species (Group I or Group 
2) are known to occur within the vicinity of T A-IV, based on two biological surveys 
performed by IT Corporation in 1995 for the SNLINM Environmental Restoration 
Project (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intennittent, occurring during periods of precipitation. The Environmental Assessment 
report concluded that additional building construction would have no impact on biological 
resources. 

Air monitoring is routinely conducted at TA-IV when the various accelerators are 
operating. The HERMES-III, PBF A-II, and SABRE accelerators generate short-lived 
nitrogen-13 and oxygen-15 radioactive air emissions but are in amounts million of times 
smaller than Clear Air Act standards (SNLINM, 1995c). The half-lives for nitrogen-13 
and oxygen-IS are 10 minutes and 2 minutes, respectively. The SATURN accelerator has 
historically released tritium, but the dose was at such a low level that the source was 
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP) 
permit requirement. 

C-I 
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No ER sites are located within TA-IV. Likewise, no septic tanks have been used at TA
IV. However, 21 aboveground and underground storage tanks (USTs) have been used, 
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at 
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs 
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994; 
no soil contamination was present. 

The Storm Water Program in the SNLINM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNLlNM. The storm-water results are reported 
annually in the Site Environmental Report (SNLfNM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNLlNM 
submitted an Application For Permit to Discharge Storm water - Discharges Associated 
with Industrial Activity to U.S. EPA Region VI in 1992 (SNLINM, 1992). Due to 
workload constraints, the U.S. EPA has not acted on the permit. In 1996, SNLINM will 
submit a multi-sector permit to the U.S. EPA for their approval with State of New 
Mexico review and concurrence. 

The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest 
of TA-IV on the northern rim of Tijeras Arroyo near the Pennsylvania Avenue bridge. 
The site consists of a flood-control channel that extends for about 1,500 ft below a 
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at 
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application 
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force 
Base (KAFB), including SNL Technical Areas I and IV. flows through the baffle chute 
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475 
acres of which 65% is an impervious surface (SNL. 1996). Figures in the NOD response 
for ER Site 235 show the watershed. The SNLINM Storm Water Program collected water 
samples from Outfall 5 on July 23, 1992, August 6, 1992, and May 25,1994. Composite 
and grab samples were analyzed for total metals, general inorganics. and various other 
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the 
water samples have been compared to the most stringent standards available (Federal 
drinking water standards). Except for manganese and coliform, the quality of the storm 
water was better than the Federal standards (Tables Col and C-2). Manganese was 
reported at 0.13 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level (SMCL) 0[0.05 mglL (ppm). However, the metal analyses were total 
values, not the dissolved values which are typically compared to drinking water 
standards. The presence of coliform at 2,000 colonies per 100 mL of water most likely 
reflects transient wildlife. Water samples were not collected in 1993 or 1995 because of 
insufficient precipitation. 

In the June 1995 NFA Proposal, the SNLINM ER project considered the potential COCs 
in soil at ER Site 235 to be: chromates, antifoulants, chromium. sodium hydroxide, 
hydrochloric acid, diesel fuel, and mineral oil. Both radiation and unexploded ordnance 
(UXO) field surveys have been conducted at ER Site 235; no anomalies were detected. 

C-2 
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No stained soil or stressed vegetation has been documented at the site. The SNLINM ER 
project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other outfalls (ER Sites 230, 231, 232, 233, and 234) are located along the steep. 
Tijeras Arroyo northern rim at the eastern and southern edges ofTA-IV. The purpose of 
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water. 
Discharge of storm water only occurs several days per year. During the period of April 7 
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten 
different days. Engineering drawings for the TA-IV stonn-water and sanitary-sewer 
systems are presented in the NOD responses for ER Sites 230,231, 233, and 234. No 
process or waste waters flow into the outfaUs. Such fluids are directed to the sanitary 
sewer system or two evaporative lagoons. 

The five TA-IV outfalls were added to the ER site list in 1993. However, only one oftbe 
sites has been involved in the spill or release of a Reportable Quantity (SNL, 1995b). 
The sale incident occurred in 1994 when mineral oil was spilled at ER Site 232. The 
contaminated soil was subsequently removed for off-site disposaL A NF A proposal for 
ER Site 232 will be submitted to NMED in late 1996. 

In the June 1995 NF A Proposals, the SNLINM ER project considered the potential 
COCs in soil at ER Sites 230, 231, 233, and 234 to be: chromates, antifoulants, 
chromium, sodium hydroxide, hydrochloric acid, diesel fuel, petroleum products, and 
mineral oiL Both radiation and unexploded ordnance (UXO) field surveys have been 
conducted at each site; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at any of the sites. The SNLINM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall 6 is a catch basin that is located about 50 ft upslope of ER Site 233. According to 
NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA
IV outfalls receive storm water from similar sources (Fink, 1996). Due to infrequent 
precipitation and the lack of an automatic sampler, only two water samples (July 31 and 
September 1 S, 1992) have been collected at Outfall 6. Except for manganese and coliform, 
the quality of storm water was better than the Federal standards for drinking water (Table 
C-3). Manganese was reported at 0.24 mgIL (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of 0.05 mgfL (ppm). However, the metal analyses 
were total values, not the dissolved values which are typically compared to drinking 
water standards. The presence of coliform at 4,000 colonies per 100 mL of water most 
likely reflects transient wildlife. 

Two evaporative lagoons (impoundments) are located at TA-IV and both serve similar 
functions. The primary purpose of the two lagoons is to store surface-water runoff from 
precipitation that collects in the sumps of the outdoor transformer-oil tank farm spill
containment areas (SNLINM, 1995b). Both lagoons are lined with synthetic geotextile 
membranes. Surface-water runoff is pumped to the lagoons by manually operated sump 
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pumps. If visible oil is present in the sumps, a manually operated skimmer is used to 
transfer the skimmed oil to an oil storage tank. Lagoon #1 (ER Site 77) is located to the 
south ofTA-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is l37,000 gallons. 
Lagoon #2 is located in the eastern section of T A-IV and also receives non-routine water 
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2 
is 127,000 gallons. 

Operation of the two lagoons is the responsibility of SNLINM Organization 9300 with 
oversight by the Water Quality Program in SNLINM Organization 7500. The lagoons are 
regulated by NMED under 'Surface Water Discharge Plan 530' (DP-530). The Water 
Quality Program conducts semiannual inspections that include the measurement of the 
water levels and the collection of water samples. To date, water has not overflowed onto 
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS), 
volatile organics, and extractable organics. Water quality results have not necessitated the 
pumping of the water for off-site disposal. NMED inspected the surface impoundments 
twice during 1995; no deficiencies were noted. The SNLINM Water Quality Program 
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes 
water level measurements and analytical data. 
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29,1992. 
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SAND95-1953, UC-630. 

Sandia National Laboratories I New Mexico (1996), Results of 1995 Storm Water 
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Table Col. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall S (ER Site 235) on July 23 and August 6, 1992 
(SNLINM, 1992). 

Analyte Maximum concentration of Lowest MCL, MCLG. EPA method 
flow-weighted composite or SMCL, mgIL (ppm) 
samples. mJ!/L (ppm) 

Arsenic. lotal 0.0059 0.050 206.2 
Barium. total 0.22 2.0 200.7 
Cadmium. tOlal <0.0050 0.005 213.2 
Chromium. total <0.010 0.1 218.2 
Copper total 0.034 1.0 200.7 
Lead. total 0.014 O.oI5 239.2 
Manganese. total 0.13 0.05 200.7 
Mercury. total <0.00020 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium total <0.0050 0.05 270,2 
Silver total <0.010 0.1 200.7 
Zinc.lotal 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.S. 4'10.0 

I Cyanide <0.010 n.s. 335.2 
Fluoride 0.21 2.0 340.2 
Gross Alpha 000 DCiIL o DCifL 900.0171 lOB 
Gross Beta 1000 DCiIL Omrem 900.0171 lOB 
HPLC Exolosives <0.032 0.0032 8330 
Nitrate + Nitrite 0.76 10.0 353.2 
Oil and Grease <1.0 n.s. 413 
Onhophosphate 0.18 n.S. 614 
PCBs <0.005 0.005 8080 
Phenolics 0,016 n.S. 8040 
Phosphorous as P 0.24 n.s. 365.3 
Residual Chlorine <0.20 n.s. 330 
SVOCs <0.085 0.085 8270 
TOS 146.0 250.0 160.1 
TKN 1.4 n.s. 351 
Total Coliform 2.000 clllOOmL o cllloomL 9230 
TSS 221.0 n.S. 160.2 
Volatile Organics <0.005 n.s. 8240 
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Table C-l. Comparison of Federal drinking water standards to concentrations of total metals and 
general inorganics in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on May 25, 
1994 . 
Analyte Composite sample Grab sample Lowest MCL, MCLG, 

concentration, mgfL concentration, or SMCL. mgIL (ppm) 
(ppm) mglL(ppm) 

Antinomy, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.010 0.050 
Bervllium. total <0.0020 <0.0020 0.004 
Cadmium. total 0.00076 0.0010 0.005 
Chromium. total 0.0031 0.0044 0.1 
Copper. total 0.0078 0.014 1.0 
Lead. total 0.014 0.026 0.015 
Mercury. total <0.00020 <0.00020 0.002 
Nickel. total <0.040 <0.040 0.1 
Selenium. total <0.0050 <0.0050 0.05 
Silver. total <0.010 <0.010 0.1 
Zinc, total 0.066 0.17 5.0 
Alkalinity, total 57.2 46.2 n.s. 
Ammonia as N 0.14 0.18 n.s. 
Chloride 1.9 2.5 250.0 
Fluoride 0.20 0.17 2.0 
Nitrate + Nitrite 0.33 0.33 10.0 
Phosphorous as P 0.25 0.36 n.s. 
Sulfate 4.9 4.2 250.0 
TDS 202.0 106.0 500.0 
TSS 255.0 310.0 n.s. 

All waler analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD = Biochemical Oxygen Demand 
cllmL = colonies per 100 milliliter of water 
COD = Chemical Oxygen Demand 

EPA method 

200.7 
206.2 
200.7 
213.2 
218.2 
200.7 
239.2 
245.1 
200.7 
270.2 
200.7 
200.7 
310.1 
350.1 
300.0 
340.2 
353.2 
365.3 
300.0 
160.1 
160.2 

Drinldng Water Standards: MCL = Maximum Contaminant Level; MCLG = Maximum Contaminant 
Level Goal; SMCL '" Secondary Maximum Contaminant Level, (EPA, 1996). The lead value is an 
action level. 

HPLC = High Performance Liquid Chromatography 
mgfL = milligrams per liter = parts per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCiIL = picocuries per Ii ter 
PCBs = Polychlorinated Biphenyls 
IDS = Total Dissolved Solids 
IKN '" Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs = Volatile Organic Compounds. The reported concentrations of voes (2-hexanone at 0.0 II mgfL 

(ppm), 2-butanone at 0.046 mglL (ppm), and acetone at 0.0723 and O.lIO mgIL (ppm) are considered 
suspect because all three VOCs are common laboratory contaminants (Bleyler, 1988). 
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Table C-3. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31 
and September 15 1992 (SNLlNM. 1992). 

Analyte Maximum concentration of Lowest MCL. MCLG, EPA method 
flow-weighted composite or SMCL, mgfL (ppm) 
samples. mg/L (ppm) 

Arsenic. total <0.0050 0.050 206.2 
Barium. total 0.099 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium. lotal <0.010 0.1 218.2 
CODner. total 0.025 1.0 200.7 
Lead. total 0.0067 0.015 239.2 
Manganese. lotal 0.24 0.05 200.7 
Mercurv. total <0.00080 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium total <0.010 0.05 270.2 
Silver. total <0.010 0.1 200.7 
Zinc. total 0.20 5.0 200.7 
BOD 62.8 n.s. 405.1 
COD 422.0 n.s. 410.0 
Cyanide <0.010 n.s. 335.2 
Fluoride 0.17 2.0 340.2 
Gross Alpha 1+6 nCiII. o nCiII. 900.0171 lOB 
Gross Beta lOB pCiII. Omrem 900.0171 lOB 
HPLC Explosives <0.0032 0.0032 8330 
Nitrate + Nitrite 2.7 10.0 353.2 
Oil and Grease 3.2 n.S. 413 
Orthophosphate <0.050 n.s. 614 
PCBs <0.005 0.005 8080 
Phenolics 0.048 n.s. 8040 
Phosohorous as P 0.060 n.S. 365.3 
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
IDS 440.0 250.0 160.1 
TKN 5.8 n.s. 351 
Total Coliform 4.000 clliOOrnL o cl/lOOmL 9230 
TSS 56.0 n.s. 160.2 
Volatile Organics <0.005 n.s. 8240 
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An ACHMENT G - ER SITE 229: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

The Storm Drain System Outfall known as ER Site 229 is located about 100 ft 
south of T A-II on the northern rim of Tijeras Arroyo. The site begins at the outfall 
of septic-tank system piping and extends for about 300 ft along an unpaved 
ditch. During the late 1940s to the early 1990s, the site received waste water 
from TA-II Building 913. The outfall did not receive sewage waste. Potential 
constituents of concern (COes) in soil at the outfall include chromates, 
antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel fuel, and 
mineral oil. The list of eocs was conservatively based upon chemicals used at 
TA-II. The outfall no longer receives any waste waler; the Building 913 septic 
tank was removed in the mid-1980s during the construction of the T A-IV parking 
lot. 80th radiation and unexploded ordnance (UXO) field surveys have been 
conducted; no anomalies were detected. No stained soil or stressed vegetation 
has been documented at the site. 

II. Risk Assessment Analysis 

Risk assessment of a 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 in this section 
include: 

Step 1. Site data are described which provide information on the potential 
eoes, 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 eocs are identified. 

Step 3. The potential intake of these coes 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. 

Step 4. Data are described on the potential toxicity and cancer effects from 
exposure to the eocs and subsequent intake. 

Slep 5. Potential toxicity effects (specified as a Hazard Index), cancer risks 
and radiation doses are calculated. 

Step 6. These values are compared with standards established by the 
USEPA and USDOE to determine if further evaluation, and potential 
site clean-up, is required. 

Ste~7. Discussion of uncertainties in the previous steps. 
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11.1 Step 1. Site Data 

Site history and site field characterization activities are used to identify potential 
COCs. The identification of COCs and the sampling to determine the 
concentration values of those COCs across the site are described in section 
SNUNM Analytical Data Summary of the ER Site 229 NOD response. In order 
to provide conservatism in this risk assessment, the calculation uses only the 
maximum concentration value of each COC determined for the entire site. 
Chemicals that are essential nutrients such as iron, magnesium, calcium, 
potassium, and sodium were not included in this risk assessment per USEPA 
1989a. Both radioactive and nonradioactive COGs are evaluated. The 
nonradioactive chemicals are metals and organics. 

11.2 Step 2. Pathway Identification 

This site has been designated with a future land-use scenario of industrial 
(Attachment M). 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. Direct gamma exposure is also 
included in the radioactive contamination risk assessment. A groundwater 
pathway was not considered because no soil contamination was present in the 
sampling interval of 0 to 3 ft and the depth to groundwater is approximately 300 
ft. Because of the lack of perennial surface water or other significant 
mechanisms for dermal contact, the dermal exposure pathway is considered to 
not be significant. No intake routes through plant, meat, or milk ingestion are 
considered appropriate. 

PATHWAY IDENTIFICATION 
Chemical Constituents Radionuclide Constituents 
Soil Ingestion Soil Ingestion 
Inhalation (Dust) Inhalation (Dust and volatiles) 

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 GOCs 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 COGs at ER Site 229 were evaluated using a tiered 
approach. First, the maximum concentrations of GOGs for chemical 
constituents, were compared to Tijeras Arroyo background screening levels 
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using 95th UTLs or percentile values. If a maximum concentration of a particular 
COC exceeded the Tijeras Arroyo specific background screening level or if the 
COC was a radioactive constituent, then the COC was compared to the SNUNM 
Site-Wide background screening level (IT, 1996). The Site-Wide UTL chosen 
for comparison was the minimum value when comparing surface and subsurface 
UTL values. This procedure was implemented to ensure use of the most 
conservative value during the comparison process and due to uncertainties 
associated with some sample depths. The maximum concentration of each 
COCs was used in order to also provide a conservative estimate of the 
associated risk. Those COCs that were below the background screening level 
were not considered in further risk assessment analyses. 

Second, the remaining maximum concentrations were compared with action 
levels calculated using methods and equations promulgated in the proposed 
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for 
Superfund (RAGS) (USEPA, 1989a) documentation. Accordingly, all 
calculations were based on the assumption that receptor doses from both toxic 
and potentially carcinogenic compounds result most significantly from ingestion 
of contaminated soil. Because the samples were all taken from the surface or 
near-surface, this assumption is considered valid. If there 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 proposed Subpart S screening procedure was 
skipped. 

Third, hazard indices and risk due to carcinogenic effects were calculated using 
Reasonable Maximum Exposure (RME~ methods and equations promulgated in 
RAGS (USEPA, 1989a). The combined effects of all COCs in the soils that were 
above background concentration values were calculated. For toxic compounds, 
this was accomplished by summing the individual hazard quotients for each 
metal 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 

risk range of 10-4 to 10-6 . For the radioactive COCs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 229 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the 95th percentile or UTL background levels 
(IT, 1996). A background level for chromium VI are not available. Background 
levels for plutonium and tritium are not applicable because these radionuclides 
do not occur naturally, or due to fallout, at levels greater than typical detection 
limits of common laboratory instrumentation. Background concentrations have 
been recalculated for the Tijeras Arroyo background locations that were used in 
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the June 1995 NFA proposals. The recalculated Tijeras Arroyo values were 
prepared using a more rigorous statistical approach according to USEPA 
guidance (USEPA, 1989b, 1992a, and 1992b). The Tijeras Arroyo background 
locations were not differentiated on the basis of depth because of the 
homogenous nature of the soil and the limited sampling depth of 0 to 36 inches. 
As part of the IT (1996) site-wide study, background concentrations were 
calculated for both the surface (0-6 inch depth) and subsurface (>6 inch depth) 
soils of the North Super Group, which is defined as soils present in TA-I, TA-Il, 
TA-IV, the northern rim of Tijeras Arroyo, and the northeastern portion of KAFB. 
The Site-Wide background levels have not yet been approved by the USEPA or 
the NMED but are the result of a comprehensive study of joint Sandia and U.S. 
Air Force data from the Kirtland Air Force Base (KAFB). The report was 
submitted for regulatory review in early 1996. The values shown in Table 1 and 
Table 2 supersede the background values described in an interim background 
study report (IT, 1994). Several compounds have maximum measured values 
greater than background screening levels. Those compounds are retained for 
further analysis. Because organic compounds do not have calculated 
background values, this screening step was skipped, and all organics are 
carried into the risk assessment analyses. 
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Table 1. Nonradioactive Analytes at ER Site 229 and Comparison to the 
Background Screening Values. 

Analyte Maximum Recalculated Is maximum Site-
concentration 95th % orUTl COC Wide 
(mglkg) level (mgfkg) concentration 95th % 

for Tijeras equal to or orUTl 
Arroyo OU less than the Level 
Background appltcable (mg/kg) 
locations Tijeras Arroyo for 

OU North 
background Super 
screening Group 
level? Soils 

(IT, 
1996) 

Aluminum B,700 11,874 Yes 
Antimony 17.0 18.6 Yes 

Arsenic 6.7 5.9 No 4.4 
Barium 280.0 298 Yes 
Beryllium 0.6 0.58 No 0.8 
Cadmium 3.0 3.0 Yes 
Chromium-total B.6 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt 6.8 7.3 Yes 
Copper 17.0 14.7 No 25.5 
Lead 32.0 23.1 No 11.2 
Manganese 320.0 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel 10.0 14.8 Yes 
Selenium <0.25 NC No <1.0 
Silver 1.0 NC No <1.0 
Thallium <0.5 NC No <1.1 
Vanadium 29.0 40.4 Yes 
Zinc 60.0 79.2 Yes 
NC - not calculated 
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Is maximum 
COC 
concentration 
equal to or 
less than 
background 
screening 
value? 

No 

Yes 

No 

Yes 
No 

No 

No 
No 
No 
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Table 2. Radioactive Analytes at ER Site 229 and Comparison to the 
Background Screening Values. 

Analyte Maximum Site-Wide Is maximum COC 
concentration 95th % or concentration 

(pCi/g) UTL Level non-detect or less 
(pCi/g) than background 

screening value? 
Pu-238 ND NC Yes 
Pu-239/240 0.007 NC No 
Tritium 0.018 NC No 

U-234 1.56 1.6 Yes 
U-235/236 1.05 0.18 No 
U-238 1.01 1.3 Yes .. 
ND - radlonuchde not detected above mlnrmum detectable activity 

1013{96 

The maximum concentration value for lead is 32.0 mg/kg. The 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. 

As part of the tiered approach to risk assessment, only those COCs that have 
values above the background screening level values are included in the next tier 
of risk assessment analyses. Also included in the next tier of analyses are 
COCs that do not have background screening values. If less than ten COCs are 
above the background screening level, those COCs are screened using the 
proposed Subpart S action level procedure. Because there were more than 10 
combined non-radioactive COCs above the background screening level or 
without a background screening level, this step was skipped. 

Radioactive contaminants do not have pre-determined action levels analogous 
to Subpart S and therefore this step in the screening process is not performed 
for radionuclides. 

11.3.2 Identification of Toxicological Parameters 

Tables 3 and 4 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 
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Table 3. Toxicological Parameter Values tor Nonradioactive COCs 

COCname RfDo RfDinh Confidence SFo 

(mg/kg- (mg/kg- (kg-
d) d) d/mg) 

Arsenic 0.0003 - M 1.5 
Chromium (VI) 0.005 - L -
Mercury 0.0003 0.000086 - -
Selenium 0.005 -- -- -
Silver 0.005 -- L -
Thallium - -- -- -
Acetone 0.1 - L -
2-Butanone 0.6 0.29 - -
8enzo(a) -- -- - 0.73 
anthracene 
8enzo(b) -- -- - 0.73 
fluoranthene 
Benzo(a) -- -- - 7.3 
pyrene 
bis (2- 0.02 -- - 0.014 
Ethylhexyl) 
phthalate 
Chrysene - -- -- 0.0073 
Fluoranthene 0.04 _. L -
Phenanthrene -- _. - --
Pyrene 0.03 - L -

RfDo - oral chronic reference dose in mg/kg-day 
RfDinh - inhalation chronic reterence dose in mg/kg-day 
SFo - oral slope tactor in (mg/kg-dayr1 

SF lnh - inhalation slope factor in (mg/kg-dayr1 

SFinh 
(kg-
d/mg) 

15 
42 

-
-
--
-
-
-

0.61 

0.61 

6.1 

--

0.0061 

-
-
--

" EPA weight-ot-evidence classification system for carcinogenicity 
A - human carcinogen 
B1 - probable human carcinogen. Limited human data are available 

lO/3/% 

Cancer 
Class A 

. A 
A 
D 
D 
D 
D 
D 
D 
--
82 

82 

82 

82 
D 
D 
D 

B2 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
o -not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicity for humans 

L-Iow 
M-medium 
- information not available 
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Table 4. Toxicological Parameter Values for Radioactive COCs 

COC name SFe SFo SFinh 

(m2/pCi- (1/pCil (1/pCi) 

yr) 
Pu-239/240 1.95E-14 3.2E-10 2.BE-OB 

Tritium 0 7.2E-14 9.6E-14 

U-235/236 1.16E-11 4.7E-11 1.3E-8 

SF. - external exposure factor (risk/yr per pCilm~) 
SFo - oral (ingestion) slope factor (risk/pCi) 
SFinh - inhalation slope factor (risk/pCi) 

Cancer 
Class" 

A 
A 
A 

" EPA weight-of-evidence classification system for carcinogenicity 
A - human carcinogen 
B1 - probable human carcinogen. Limited human data are available 

1013/96 

B2 - 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 carcinogencity 
E - evidence of noncarcinogenicity for humans 

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 industrial and residential land-uses. 

11.3.3.1 Exposure Assessment 

Attachment M 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 that 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (USEPA, 1989a). The parameters are based on information 
from RAGS (USEPA, 1989a) as well as other EPA guidance documents and 
reflect the RME approach advocated by RAGS. 

Although the designated land-use scenario is industrial for this site, the risk 
values for a residential land-use scenario are also presented. These residential 
risk values are presented to show the potential to risk to human health even 
under the more restrictive land-use scenario. 
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11.3.3.2 Risk Characterization 

Table 5 shows the that for the nonradioactive COCs, the Hazard Index value is 

0.02 and the excess cancer risk is 4 X 10-6 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COCs. 

Table 5. Risk Assessment Values for ER Site 229 Nonradioactive COCs. 

COC Name Maximum 
concentration 
(mg/kg) 

Arsenic 6.7 
Chromium (VI) <0.1 
Mercury <0.04 
Selenium <0.25 
Silver 1.0 
Thallium <0.5 
Acetone 0.009 J 
2-Butanone 0.006 J 
Benzo(a) 0.071 J 
anthracene 
Benzo(b) 0.16 J 
fluoranthene 
Benzo(a) 0.050 J 
~yrene 

bis (2- 0.17 J 
Ethylhexyl) 
phthalate 
Chrysene 0.11 J 
Fluoranthene 0.23J 
Phenanthrene 0.17 J 
Pyrene 0.19 J 

TOTAL 
NC • not calculated 
NA - not applicable 
- information not available 

Industrial Land- Residential Land·use 
use Scenario Scenario 

Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
0.02 4E-6 0.08 2E-5 
0.00 3E-10 0.00 4E-10 
0.00 - 0.00 -
0.00 -- 0.00 -
0.00 -- 0.00 -
- -- - -

0.00 -- 0.00 -
0.00 - 0.00 -
0.00 2E-8 0.00 SE-S 

0.00 SE-8 0.00 2E-7 

0.00 2E-7 0.00 6E-7 

0.00 1E-9 0.00 4E-9 

0.00 4E-10 0.00 1E-9 
0.00 - 0.00 -

-- - .. -
0.00 - 0.00 -

0.02 4E·6 0.08 2E·5 
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For the residential land-use scenario, the Hazard Index value increases to 0.08 
and the excess cancer risk is 2 X 10-5. The numbers presented included 
exposure from soil ingestion and dust inhalation. 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 Attachment M). 

For the radioactive COCs, contribution from the direct gamma exposure pathway 
is included. Table 6 shows the total effective dose equivalent (TEDE) for both 
an industrial (2 mrem/yr) and residential (2 mremlyr) land-use. In accordance 
with proposed EPA guidance, the standard being utilized is an excess TEDE of 
15 mrem/yr (40 CFR Part 196,1994), corresponding to an excess cancer risk of 
approximately 3 x 10-4; the calculated dose values for ER Site 229 for both 
industrial and residential land-uses are well below that standard. The average 
radiation exposure due to natural sources (radon, internal radiation, cosmic 
radiation, and terrestrial radiation) in the U.S. is approximately 295 mrem/yr total 
effective dose (NCRP, 1987), with approximately 198 mrem/yr due to radon, 40 
mrem/yr due to internal radiation (mainly K-40), 29 mrem/yr due to cosmic 
radiation and 28 mrem/yr due to terrestrial caused radiation. The value of 295 
mrem/yr corresponds to an estimated cancer risk of 6 x 10.3

. 

For a perspective on the estimated risk associated with background levels of 
radionuclides and to emphasize the conservativeness associated with RAGS 
RME risk and dose calculations, the excess cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residential land-use 
scenario, using the 95th percentile or UTL values of radionuclides present in the 
background soil, the excess cancer risk from soil ingestion is calculated as 4 x 
10-4. The excess cancer risk for the inhalation pathway (Le., inhalation of radon 
gas) is calculated as 0.1. 

Table 7 shows not only the dose but also the estimated excess cancer risk as 4 
x 10.5 for an industrial land-use and a value of 4 x 10.5 for a residential land-use. 
The excess cancer risk from the nonradioactive COCs and the radioactive COCs 
is not additive, as noted in RAGS (USEPA, 1989a). 
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Table 6. Risk Assessment Values for ER Site 229 Radioactive COCs. 

COC Max. Total Total Excess Excess 
Name Conc. Effective Effective Cancer Risk Cancer Risk 

(pCilg) Dose Dose for Industrial for 
Equivalent Equivalent Land-use Residential 
for Industrial for Land-use 
Land-use Residential 
(mrem/yr) Land-use 

(mremlyr) 
Pu- 0.007 1E-4 2E-4 2E-9 
2391240 
Tritium 0.018 3E-6 3E-6 6E-11 
U-235/236 1.05 2 2 4E-5 

TOTAL 2 2 4E·5 

1\.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. 

3E-9 

8E-11 
4E-5 

4E-5 

For the industrial land-use scenario, the Hazard Index calculated is 0.02; this is 
much less than the numerical standard of 1 suggested in RAGS (1989a). The 

excess cancer risk is estimated at 4 x 10-6. In RAGS, the USEPA suggests that 

a range of values (10-6 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 standard and the 
excess cancer risk is in the low-end of the suggested acceptable risk range. 

For the radioactive components of the industrial land-use scenario, the 
calculated dose is 2 mrem/yr, which is significantly less than the numerical 
standard of 15 mrem/yr suggested in the draft EPA guidance. The excess 
cancer risk estimate is 4 x 10.5, which is significantly less than the excess 
cancer risk from naturally occurring radioactive sources. 

For the residential land-use scenario, the calculated Hazard Index is 0.08, which 
is again significantly less than the numerical guidance. The excess cancer risk 
is estimated at 2 x 10-5; this value is in the middle of the suggested acceptable 
risk range. The dose from the radioactive components is 2 mrem/yr, which is 
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significantly less than the numerical guidance. The associated cancer risk is 4 x 
10-5, significantly below background calculated risk values. 

11.5 Uncertainty Discussion 

The conclusion from the risk assessment analysis is that the potential effects on 
human health are small compared to established numerical standards when 
considering an industrial land-use scenario. Although the maximum arsenic 
concentration (6.7 mg/kg) exceeds the calculated UTL, it is within the range of 
arsenic concentration values measured in the Site-Wide background study and 
may be part of background. Therefore, this risk assessment is conservative as 
arsenic is a significant contributor to both the Hazard Index and the excess 
cancer risk. The uncertainty in this conclusion is considered to be small. 
Because of the location and history of the site, there is low uncertainty in the 
land-use scenario and the potentially affected populations that were considered 
in making the risk assessment analysis. 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 were used to provide conservative results. Because the COCs are found 
in the surface soils and because of the location and physical characteristics of 
the site, there is little uncertainty in the exposure pathways relevant to the 
analysis. Table 3 shows the confidence in the toxicological parameter values. 
There is a mixture of estimated values and values from the Health Effects 
Assessment Summary Tables (HEAST) (EPA, 1996b) and Integrated Risk 
Information System (IRIS) (EPA, 1988, 1994b) data bases. 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 overall uncertainty in all of the steps in the risk 
assessment process is considered to be not significant with respect to the 
conclusion reached. 

III. Summary 

The Storm Drain System Outfall, ER Site 229, had relatively minor contamination 
consisting of some inorganic, organic, and radioactive compounds. Although the 
maximum arsenic concentration (6.7 mg/kg) exceeds the calculated UTL, it is 
within the range of arsenic concentration values measured in the Site-Wide 
background study and may be part of background. In addition, based on 
historical records, arsenic is not considered to be a potential COCo Therefore, 
this risk assessment is conservative as arsenic is a significant contributor to both 
the Hazard Index and the excess cancer risk. Because of the location of the 
site on Kirtland AFB, the designated land-use scenario and the nature of the 
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contamination, the potential exposure pathways identified for this site included 
soil ingestion and dust inhalation for chemical constituents and soil ingestion, 
dust inhalation, and direct gamma exposure for radionuclides. Using 
conservative assumptions and employing a RME approach to the risk 
assessment, the calculations show that for the industrial land-use scenario the 
Hazard Index (0.02) is significantly less than the USEPA standard of 1. The 
estimated cancer risk (4 x 10-6) is in the low-end of the suggested acceptable 
risk range. The calculations show that for the residential land-use scenario the 
Hazard Index (0.08) is also si~nificantly less than the USEPA standard of 1. The 
estimated cancer risk (2 x 10' ) is in the middle of the suggested acceptable risk 
range. The dose and corresponding cancer risk from the radioactive 
components are much less than EPA guidance values; the estimated dose is 2 
mrem/yrfor both the industrial and residential land-use scenarios. This value is 
much less than the numerical guidance of 15 mrem/yr in draft EPA guidance. 
The corresponding estimated cancer risk value is 4 x 10's for both land-use 
scenarios. This value is also much less than risk values calculated due to 
naturally occurring radiation. 

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. 

The ecological risk for this site has not been estimated at this time. Site-Wide 
ecological risk analyses are being conducted and the relevant analyses for this 
site will be presented when available. 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIO NUCLIDE 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 SNLINM Environmental Restoration project site. 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 SNLINM ER 
sites have similar types of contamination and physical settings, SNL believes that the risk 
assessment analyses at these sites will 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 USEPA Region VI and NMED, SNL proposes that these default 
exposure routes and parameter values be used in future risk assessments. 

At SNUNM, all Environmental Restoration (ER) 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 SNLIER 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 SNLINM ER sites. 
At this time, all SNL/NM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, 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 and risk 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; 
• 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; 
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• 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 sites and the characteristics of the surface of the sites, we 
have evaluated these potential exposure routes to determine which should be considered in 
risk assessment analyses (the last exposure route is pertinent to radionuclides only). At 
SNLINM ER sites, there does not presently occur any consumption of fish, shell fish, 
fiuits, 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 computer code RESRAD manual (ANL, 1993), risks 
resulting from immersion in contaminated air or water are not significant compared to 
risks from other radiation exposure routes; these are therefore not included. SNLINM ER 
has therefore excluded the following four potential exposure routes from further risk 
assessment evaluations at any SNLINM ER site: 

• Ingestion of contaminated fish and shell fish; 
• Ingestion of contaminated fiuits 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 radionucIides related to immersion in contaminated 
air or water is also eliminated. 

For future risk assessments, the exposure routes that will be considered are: 

• Ingestion of contaminated drinking water; 
• Ingestion of contaminated soil; 
• Inhalation of airborne compounds (vapor phase or particulate). 
• Dermal contact with chemicals in water; 
• Dermal contact with chemicals in soils; and 
• External exposure to penetrating radiation from ground surfaces with photon-emitting 

radionuclides. 

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED 
EXPOSURE ROUTES 

In general, SNLINM 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 radionucIides. All six of the above routes wil~ however, be 
considered. The general equations for calculating potential intakes via these routes are 
shown below. The equations are from the Risk Assessment Guidance for Superfund: 
Volume 1 (EPA, 1989a and 1991). Also shown are the default values SNUNM ER 
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suggests for use in Reasonable Maximum Exposure (RME) risk assessment calculations 
for an industrial scenario, based .on EPA and other governmental agency guidance. The 
pathways and values for chemical contaminants are discussed first, followed by those for 
radionuclide contaminants. 

Chemicals 
Ingestion of Chemicals in Drinking Water: 
Scenario: A person ingests tap water and beverages made from tap water. All tap water 
consumed is assumed to come from an on-site drinking welL In accordance with EPA 
guidance, the default parameter values used reflect a residential exposure. 

Intake (mg/kg-day) = CW x IR x EF x ED 
BWxAT 

Parameter 
CW 
IR 

EF 

ED 

BW 

AT 

CW = chemical concentration in ""'ater (mg/L) 
IR = ingestion rate (L water/d); 
EF = exposure frequency (dlyr); 
ED '" exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
mg/L site-specific 
Ud 2 Exposure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
dlyr 350 EJI.-posure Factors Handbook (EPA, 1989b) and 

RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol I, Part B (EPA, 1991), reasonable worst-
case value 

kg 70 Exposure Factors Handbook (EPA, 1989b); 
conservative estimate 

d RAGS (EPA, 1989a); 
10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 vr x 365 d1v for carcinogenic effects. 
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Ingestion of Chemicals in Soil: 
Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours 
per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the 
fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of 
food or cigarettes. An EPA suggested average value of 100 mg/d is used for the ingestion 
rate. 

Intake (roglkg-day) = CS x IR X (10-6 kg/mg) x EFx FI x ED 
BWxAT 

Parameter 
CS 

CS = chemical concentration in soil (mg/kg); 
IR = ingestion rate (mg soil/d); 
FI = fraction ingested (default to 1); 
EF = e:\:posure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 

Units Point Value Justification 
rog/kj/; site-specific 

IR rog/d ]00 Exposure Factors Handbook (EPA, 1989b), RAGS 
(EPA. 1989a); conservative estimate 

EF dlyr 250 Reasonable worst-case value for worker; RAGS (EPA, 
1989a) 

FI - 1 Worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, I 989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 dfy for noncarcinogenic effects; 
25500 70 vr x 365 dIv for carcinogenic effects. 

Inhalation of Airborne (vapor phase or particulate) Chemicals: 
Scenario: A worker is engaged in activities (indoors or outdoors) and inhales contaminant 
vapors present in the air or is exposed to contaminant particulates present in the air. 

Intake (mg/kg-day) = CA x IR x ET x EF x ED 
BWxAT 

CA = chemical concentration in air (mg/ro3
); 

JR = inhalation rate (m3Jh); 
ET = exposure time (hid); 
EF = exposure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Value Justification 
CA myjm3 site-specific 
IR rn31h 2.5 Exposure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
EF dfvr 250 Reasonable worst-case value for worker 
ET hid 1\ Reasonable worst-case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 vr x 365 dfv for carcinOgenic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. Iffield measurements are not available. vapor
phase concentrations can be determined using a volatilization factor (VF) to define the 
relationship between the concentration of contaminant in soil and the volatilized 
contaminants in air. Likewise, chemical concentrations based on particulates can be 
determined using a particulate emission factor (PEF) to define the relationship between the 
contaminant concentration in soil with the concentration of respirable particles in air due 
to fugitive dust emissions. The volatilization factor was established as part of the Hwang 
and Falco (1986) model developed by EPA's Exposure Assessment group. The 
particulate emission factor is derived by Cowherd (1985), applicable to a typical 
hazardous waste site where the surface contamination provides a relatively continuous and 
constant potential for emission over an extended period of time. The equations for 
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for 
calculating these factors are also available. These alternative methods can be discussed 
with EP A/NMED staff for use in risk assessments if they can be shown to be technically 
consistent or superior to current published guidance. 

Dermal Contact with Chemicals in Water: 
Scenario: A worker is in contact with contaminants in water, primarily through hygienic 
activities as hand washing or showering. 

Absorbed Dose (mg/kg-day) = CW x SA x 104 crn2/rn2 x PC x ET x EF x ED x 1 LllO] ern3 

BWxAT 

CW = chemical concentration in water (mgIL); 
SA = skin surface area for contact (m2); 
PC = chemical specific dermal penneability constant (crn/h); 
ET = exposure time- (hid); 
EF == exposure frequency (dfyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 
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Parameter Units Point Value Justification 
CW mg/L site-s~ecific 

SA m" 2 E:-... posure Factors Handbook (EPA, 1989b); 
{represents total body exposure); reasonable worst-
case value 

PC cmIh chemical see e.g., Dennal ElI.-posure Assessment (EPA, 1992) 
specific 

EF d/vr 250 Reasonable worst-case value for worker 
ET hid 0.25 Dermal Exposure Assessment (EPA, 1992); 

reasonable worst case value 
ED vr 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 dlv for carcinogenic effects. 

Dermal Contact with Soil; 
Scenario: A worker is in contact with contaminants in soil for an exposure duration 
detennined through discussions with EP AINMED staff A worker gets exposure to the 
head, hands, forearms and lower legs. 

Absorbed Dose (mglkg-day) = CS x (10-6 kglmg) x SA x AF x ABS x EF x ED 
BWxAT 

CS = chemical concentration in soil (rng/kg); 
SA = skin surface area for contact (rn2); 
AF = soil to skin adherence factor (mg/cm2

); 

ABS = absorption factor (unitJess); 
EF = exposure frequency (dlyr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d). 
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Parameter Units Point Justifica tion 
Value 

CS mg/kg site-specific 
SA m2 0.53 Dennal E}.;posure Assessment (EPA, 1992); 

{accounts for adult exposure to head, hands, forearms, 
and lower l~); reasonable worst-case value 

AF mg/cm2 1.0 Dermal Exposure Assessment (EPA, 1992); 
reasonable worst-case value 

ABS --
EF dlvr 250 Reasonable worst-case value for worker 
ET hid TBD To be determined based on discussions with NMED 

staff. 
ED w 30 Reasonable worst-case value for worker 
BW kg 70 Exposure Factors Handbook (EPA, 1989b); 

conservative estimate 
AT d RAGS (EPA, 1989a); 

10950 ED x 365 dly for noncarcinogenic effects; 
25500 70 vr x 365 d/v for carcinogenic effects. 

EPA (EPA, J 992) recognizes that dermal contact exposure remains the least well 
understood of the major exposure routes. Chemical-specific data are often not available 
and dose-response relationships specific to dermal contact are not available. EPA (EPA, 
1992) provides guidance on assessment of dermal exposure, including determination of 
permeability coefficients and other related parameters. 

In addition to the equations presented above for absorbed dose via steady-state dermal 
exposure, EPA (EPA, 1992) presents methods for calculation of absorbed doses for 
unsteady-state exposure; these methods generally produce lower estimates of absorbed 
dose. The document also presents a screening process for determining if site-specific 
calculations of dermal exposure are necessary, assuming that dermal exposure is deemed a 
potentially valid route of contaminant exposure. In general, SNLINM ER will use the 
latest guidance available from EPA on dermal exposure. This is an area where discussions 
with EP AlNMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP AlNMED staff are also necessary to determine when this exposure 
route should be invoked. 
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Radionuclides 
Radionuc1ide Carcinogenic Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 

Total risk = (Crw x SF. x IRw x EF x ED) + (Crw x SFi X JR.ir X K x EF x ED) 

Parameter 
Crw 
SFi 

SF. 

EF 
ED 
!R.;,. 
IRw 
K 

Crw = radionuclide concentration in water (pCiIL) 
SF; = inhalation slope factor (risk/pCi) 
SF. = oral (ingestion) slope factor (risk/pCi) 
EF = exposure frequency (dly) 
ED = exposure duration (y) 
IR.ir = indoor inhalation rate (m3/d) 
IRw = water ingestion rate (LId) 
K = volatilization factor (unitless) 

Units Point Value Justification 
pCiIL site-specific 

risk/pCi radionuclide-
specific 

risk/pCi radionuclide-
specific 

d/y 350 RAGS (EPA, 1989a) 
v 30 Reasonable worst-case estimate. 
ml/d 15 RAGS (EPA, 1989a) 
Lid 2 Reasonable worst-case estimate. 
unitless 0.5 RAGS (EPA, 1989a) 

Radionuclide Carcinol!enic Effects from Soil: Industrial 

. 

Scenario: A worker inadvertently ingests soil, inhales vapor and particulates from soil and 
is externally exposed to penetrating radiation ground surfaces contaminated with photon
emitting radionuclides. 

Total risk = C"xED x [(SF. x lO-lg!mgxEF x JR..il) + (SFix IOlg!kgxEFx !R.ir/VF) 
+ (SFiX I03g!kg x EF x JR.;,.IPEF) + (SF. x IOlg!kg x D x SD x (I-S.}x T.)] 

Cn = radionuclide concentration (pCi/g) 
SF; = inhalation slope factor (risk/pCi) 
SF. = oral (ingestion) slope factor (risk/pCi) 
SF. = external exposure slope factor (riskly per pCilml) 
EF = exposure frequency (dty) 
ED = exposure duration (y) 
!R.ir = inhalation rate (ml/d) 
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IR..il = soil ingestion rate (mg/d) 
VF = soil-ta-air volatilization factor (m3Ikg) 
PEF = particulate emission factor (m3Ikg) 
D = depth ofradionucIides in soil (m) 
SD = soil density (kg/m3

) 

S. '" gamma shielding factor(unitless) 
T. '" gamma exposure factor (unitless) 

Parameter Units Point Value Justification 
C, J)Ci/g site-specific 

SFi risklpCi radionuclide-
specific 

SF. risklpCi radionucIide-
specific 

SF. riskly per radionuclide-
pCilm2 specific 

EF dlv 250 RAGS (EPA, 1989a) 
r:D v 30 Reasonable worst-case estimate. 

IR..ir m3/d 20 RAGS (EPA, 1989a) 

IR..il mg/d 100 Reasonable worst-case estimate. 

VF mO/kg nuclide-specific 
PEF m3/kg 1.32 x 109 Region VI guidance. 

D m 0.1 RAGS (EPA. 1989a) 
SD kglmJ 1430 RAGS (EPA, 1989a) 

S. unitIess 0.2 RAGS (EPA, 1989a) 

T. unitless 1 RAGS (EPA, 1989a) 

Summary for an Industrial Land-Use Scenario 
SNL proposes the described default exposure routes and parameter values for use in risk 
assessments at sites that have an industrial future land-use scenario. 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. 

Summary for an Residential Land-Use Scenario 
Sandia may choose to evaluate some sites using a residential land-use scenario in order to 
provide an indication of 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. For a risk assessment evaluating a residential land-use scenario, Sandia will use 
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS, 
1989a). That EPA guidance document provides detailed discussion on the appropriate 
values to use for all of the potential exposure pathways. 
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GENERAL RISK ASSESSMENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits (UTLs). Tbese UTLs have not 
been approved by NMED or limits (UTLs). These UTLs have not been 
approved by NMED or EPA and are therefore considered draft. The 
presented values bave been compared with protective screening values for 
human health. Both residential and industrial scenario screening values 
have been considered since Sandia does not have a final future land use plan 
at this time. 

2. 

3. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April 1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

The sites with reported radionuclides above background levels were 
evaluated based on a DOE established acceptable dose. EPA Region 6 policy 
requires that the evaluation of risk to radionuclides include an estimation of 
potential carcinogenic risk. A revision to the risk evaluation is requested. 

Response: DOElSNL will provide potential carcinogenic risk and dose due to 
radionuclide contamination in future NFA proposal submissions and 
resubmissions. 

For all sites, the following issues must be addressed: 1) potential ecological 
risk posed at tbe site, 2) the site as a potential source for ecological risk in 
transport of constituents through the septic system into Tijeras Arroyo, and 
3) detection limits relative to human health-based screening levels. 

Response: DOElSNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOElSNL considers detection limits in preparing human bealth
based risk assessments. 
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Specific Risk Assessment OU 1309 

10. Site 50, OU 1309. Old Centrifuge Site 

The radioactive portion of the risk assessment was compared to a radioactive 
dose. It is EPA Region 6 policy to require the calculation of not only the 
radioactive dose present at a site, but also to require an evaluation of 
radioactive risk. SNLINM should revise the risk evaluation accordingly. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site SO. OU 1309. Old Centrifuge Site in NMED Site-Specific Technical 
Comments discusses the risk assessment. 

11. Site 77, OU 1309, Oil Surface Impoundment Site 

12. 

The data provided appear to support an NFA proposal from a human health 
standpoint. However, the proposal should provide information on the 
potential for ecological impact. 

Response: The issue of ecological impact is not applicable to ER Site 77 at this 
time. ER Site 77 is an active, evaporative lagoon (impoundment) that is used by 
T A-IV for storing tank-farm surface water. The lagoon is regulated under NMED 
'Surface Water Discharge Plan 530' (DP-530). Since the Jagoon is already 
regulated, monitored, and inspected according to NMED regulations, ER Site 77 
should be granted NF A status. SNUNM Organization 9300 manages the lagoon 
with oversight by the Water Quality Program in SNUNM Organization 7500. 
The section Site 77. OU 1309. Oil Surface Impoundment Site in NMED Site
Specific Technical COmments presents more details. 

Site 227, OU 1309, Bunker 904 Outfall Site 

The radioactive risk analysis was based on comparative doses. The 
evaluation of the risk due to the radioactive dose should be part of the risk 
analysis. Please revise accordingly. The NFA proposal should address the 
potential for ecological risk. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 227. OU 1309. Bunker 904 Outfall Site in NMED Site-Specific Technical 
Comments discusses the risk assessment. The issue of ecological risk is discussed 
in Item 3 of the NMED General Risk Assessment Comments section. 
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Specific Risk Assessment OU 1309 

13. Site 229, OU 1309, Storm Drain System Outfall Site 

The radioactive risk should be calculated also based on the potential 
carcinogenic risk presented by the radioactive dose. 

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 229. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

14. Site 230, OU 1309, Storm Drain System Outfall Site 

15. 

The analysis of radioactive risk should include an estimation of carcinogeniC 
risk due to radioactive constituents. 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 230. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

Site 231, OU 1309, Storm Drain System Outfall Site 

See comment to site 230 above. [The analYSis of radioactive risk shou1d 
include an estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 231. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

16. Site 233, OU 1309, Storm Drain System Outfall Site 

See comment above. [The analysis of radioactive risk should include an 
estimation of carcinogenic risk due to radioactive constituents.] 

Response: SNUNM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 233. au 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 
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NOD 



U.S. Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P.O. Box 5400 

Albuquerque, NM 87185-5400 

CERTIFIED MAIL - RE-:-URN RECEIPT REQUESTED 

Mr. James Bearzi, Chief 
Hazardous and Radioactive Materials Bureau 
New Mexico Environment Department 
2044 Galisteo Street 
P.O. Box 26110 
Santa Fe, NM 87502-2100 

Dear Mr. Bearzi: 

Enclosed is one of two NMED copies of the Department of Energy and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency 
(NOD), dated October 13, 1999, for Environmental Restoration sites 7, 46, 48, 
50,136,159,166,227,229,230,231,233,234, and 235. These sites were all 
included in the 2nd batch of No Further Action (NFA) proposals. 

If you have any questions, please contact John Gould at (505} 845-6089. 

Enclosure 

Sincerely, ~ 

/!rKj:ff 
Michael J. Zamorski . 
Area Manager 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 1999 

Environmental Restoration Project 
Responses to NMED Notice of Deficiency 
No Further Action Proposals (2nd Round) 

Dated June 1995 

INTRODUCTION 

tit Sandia National LaboratorieslNew Mexico (SNLINM) is submitting this Notice of Deficiency 
(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the 
Technical Area (TA) II OU 1303. This response addresses Enclosures A and B comments in the 
October 13,1999 NOD (NMED, 1999). 

This is the second NOD response for Environmental Restoration (ER) Sites 50 and 235. Most of 
the following information addresses omissions in the ER Sites 50 and 235 No Further Action 
(NFA) Proposals (SNUNM, 1995) and the first ER Sites 50 and 235 NOD responses (SNlJNM, 
1996). This response addresses the need for reorganizing the confirmatory sampling analytical 
data and conducting human health and ecological risk assessments. For ER Site 50, this response 
also contains additional analytical data obtained during the Voluntary Corrective Measure 
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999 
(SNUNM, 1999). For ER Site 235, this response addresses the need for reorganizing the 
confirmatory sampling analytical data and conducting human and ecological risk assessments. 
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Site-Specific Comments 

OU1309 

ER Site 7, Gas Cylinder Disposal Pit 

Additional site characterization work proposed includes: 

1. Collect subsurface soil samples from within the waste layer and immediately below 
the bottom of the landfll1. 

2 Subsurface samples will he collected from at least four (4) borings or trenches. At 
least one sample per boring/trench will be collected within 5 ft beneath the landfill. 
At least two samples per boring/trench will be collected at locations within the waste 
layer (more samples will be collected if the waste layer exceeds 15 ft thick). 

3. The soil samples will be analyzed for radiological constituents, metals, volatile 
organic compounds, semi-volatile organic compounds, and high explosives. 

Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 6A, 
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains construction 
and demolition debris from the Veteran's Administration (VA) Hospital. Prior to 
disposal of the construction and demolition debris, SNllNM used the location as a sand 
and gravel quarry from 1980 to 1986. 

DOE, SNUNM, and KAFB's Environmental Management agreed on November 15, 1999 
that responsibility for this site should be transferred to the KAFB Installation Restoration 
Program (IRP). The IRP intends to accept ownership for this site. DOE and KAFB are 
currently working on the transfer process. Therefore, SNllNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NFA proposal for ER Site 7. 

ER Sites 46, 232,233,234,227, 229, 230, and 231 (OU 1309 Out/ails) 

The outfa]]s at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered near ER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and 
234 are located near ER Site 46. Additional site characterization work proposed includes: 

1. Locate each outfall accurately. 

Response: SNllNM will locate each outfall accurately for ER Sites 46,227,229,230, 
231, 232, 233, and 234. The recent discussions have revealed that the type of water 
released to each site needs to be clarified. ER Site 46 received rinse waters from TA-I 
buildings. ER Sites 227 and 229 received rinse waters from TA-ll buildings. ER Sites 
230,231,232, and 233 currently receive storm water from TA-IV. ER Site 234 
previously received storm water from TA-IV, but is now inactive. Except for ER Site 
232, all of these OU 1309 sites were documented in the 2nd Round of the NFA proposals. 
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Site-Specific Comments 

2. 

3. 

4. 

The NF A proposal for ER Site 232 was submitted in the 8
th 

Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 

Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: SNIJNM will collect and analyze soil samples at the points of surface 
discharge and along the drainage channels that are unlined. More details are presented in 
item #4 below. Analytical results of previous sampling will be used, to the extent 
possible, to meet the NMED requirement. The soil samples will be collected according to 
the following Fiscal Year (FY) schedule: ER Site 46 (FYOI), ER Site 227 (FY01), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FY01), ER Site 
233 (FY02), and ER Site 234 (FY02). 

Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two ISO-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor wells will be permanent installations. 
Soil samples wiD be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNIJNM will install two permanent 150-foot deep soil-vapor monitor wells at 
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will 
be located at the end of the acid waste line, while the second well will be located at the 
southern end of the site. [The end (former outfall) of the acid waste line is estimated to 
be about 50 ft south-southwest of monitor well TJA-3.J The ER Site 227 well will be 
located at the eastern end of the site near the slope break. Soil samples will be analyzed 
for radiological constituents (gamma spectroscopy and gross alphalbeta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
ofthis fieldwork is scheduled for FYOl. 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: SNIJNM will collect shallow subsurface samples at two locations each at the 
storm-drain outfalls (ER Sites 230,231,232,233, and 234). The samples will be 
collected at a depth of five ft, bgs from hand-augered boreholes. Except for ER Site 234. 
the boreholes for the TA-N storm-drain outfalls will be located 5 ft and 30 ft downslope 
from the lowermost concrete structures at ER Sites 230, 231. 232, and 233. Not to be 
forgotten, ER Site 232 is unique because two storm drains are located there. At the 
remaining TA-N storm-drain outfall (ER Site 234), the boreholes will be located at a 
similar lateral spacing with the northernmost borehole being located at the lowermost tip 
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Site-Specific Comments 

5. 

of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives. 

Response: SNIJNM also will collect a surface (0 - 0.5 ft, bgs) soil sample for ER Site 
230. The sample will be collected upstream of the drop inlet and next to the chain-link 
fence. The soil sample will be analyzed for radiological constituents (gamma 
spectroscopy and gross alphalbeta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

7_ 

Response: SNIJNM will install a groundwater monitor well at the bottom of the slope at 
ER Site 46. The well will be completed in the regional aquifer, if perched water is not 
encountered. 

Summarize in written form, as applicable, all geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity of ER Sites 46 and 227. The information requested above for the TA-2 septic 
systems will meet this requirement for ER Site 227, which is located adjacent to 
TA-2. 

Response: SNUNM will summarize in written form, as applicable, all geologic, 
hydrologic, and groundwater quality data for all boreholes and groundwater monitor wells 
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOI or FY02. 

8. Revise and resubmit the data tables in the NF A proposals for each site, meeting the 
standards achieved in the 12th Round NF A proposals. 

Response: After all the requested soil samples have been collected and the analytical 
results received, SNlINM will revise and resubmit the soil-sample data tables for ER 
Sites 46, 227,229,230,231,232,233, and 234 in a format meeting the standards set in 
the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be 
prepared. The data tables and risk assessments will be incorporated into the 'statement of 
basis' format. 

Reference (ER Site 7) 

Sandia National LaboratorieslNew Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to NMED for Request for Supplemental Information (RSI)," September 8, 1999. 
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NOD 



National. Nuclear Security Administration 
Sandia Site Office 

P.O. Box 5400 
Albuquerque, New Mexico 87185-5400 

CERTIFIED MAIL· RETURN RECEIPT REQUESTED 

Mr. John E. Kieling, Manager 
Permits Management Program 
Hazardous Waste Bureau 
New MexIco Environment Department 
2905 Rodeo Park Road, Building E 
Santa Fe, NM 87505 

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE) and Sandia 
National Laboratories/New Mexico response to the NMED Notice of Deficiency (NOD) for 
Solid Waste Management Units 227 and 22S Proposals for No Further Action, Dated June 
1995 (2nd Round). Per our verbal agreement, the second NMEO copy is being sent directly 
to the Sandia Staff Manager. 

If you have any questions regarding this response, please contact John Gould at (505) 
845-6089. 

EnClosures 

cc wJenclosures: 

Sincerely, 

Karen L. Boardman 
Manager 

W. Moats, NMED-HWB (via Certified Mail) 
L. King, EPA, Region 6 (2 copies via Certified Mall) 
M. Gardipe, ERD 
C. Voorflees, NMED-OB 
R. Kennett, NMED-OB 

• 
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• 
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Sandia National Laboratories 
Albuquerque, New Mexico 

June 2003 

Environnlental Restoration Project 
Response to NMED Notice of Deficiency for 

SWMUs 227 and 229 
Proposals for No Further Action (2nd Round) 

\' Dated June 1995 

INTRODUCTION 

Sandia National LaboratorieslNew Mexico (SNUNM) is sUbmitting this Notice of Deficiency 
(NOD) response for Solid Waste Management Units (SWMUs) 227 and 229, which are managed 
by the Tijeras Arroyo Operable Unit (TJAOU} This NOD response addresses the most current 
correspondence from the New Mexico Environment Department (NMED) by providing the 
requested information for the site-specific comments in Enclosure B of the October 13, 1999, 
NOD (NMED October 1999). The NMED site-specific comments are presented in bold as 
numbered statements, followed by the SNUNM response in normal font style ("Response"). 
Supporting information is included as attachments. 

The proposals for no further action (NFA) for SWMUs 227 and 229 were previously submitted 
in 1995 (SNlJNM June 1995a and b). This is the third NOD response for SWMUs 227 and 229. 
Two NOD responses were previously submitted in 1996 and 1999 (SNllNM October 1996 and 
SNLINM December 1999). This NOD response includes the results of soil and soil-vapor 
sampling conducted in 1994, 2001, and 2002 and addresses the NMED request for reorganizing 
the previously submitted 1994 analytical data. The attached humanhealth and ecological risk 
screening assessments incorporate both the analytical results from all three rounds of 
confirmatory soil sampling at each site and relevant information from the Tijeras Arroyo 
Groundwater (TAG) Investigation (SNUNM November 2002). 

SWMU 227 is known as the "Bunker 904 Outfall." SWMU 229 should have a similar name 
because both sites served as the waste-water outfalls for the Technical Area (TA)-ll high 
explosive (HE) drain system. However, SWMU 229 was assigned the name "Storm Drain 
System Outfall" in the early 1990s before the design of the T A-ll utilities was well understood. 
Engineering drawings and recent excavation work have confirmed that SWMU 229 was never 
connected to a storm-water system. Historically, the area surrounding SwMus 227 and 229 has 
been graded to direct storm water away from the outfall ditches . 
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Environmental Restoration Project 
Response to NMED Notice of Deficiency for 

SWMUs 227 and 229 (October 1999) 
Proposals for No FurtherAction (2nd Round) 

Dated June 1995 

ENCLOSURE B-OPERABLE UNIT 1309 

1. Locate each outfall accurately. 

Response: SNUNM has located each outfall accurately on Figure 1. SWMUs 227 and 
229 encompass 0.08 and 0.16 acre, respectively, at the southern apex ofTA-ll. Both sites 
are shown in more detail on Figure 2. As discussed below, the outfall locations have 
been verified with historical aerial photographs, field inspections, and engineering 
drawings. 

SWMUs 227 and 229 are the two outfall ditches into which waste water from the 
SWMU 48 HE drain system previously drained. The waste water discharged to the 
ground surface at the western upstream ends of the two outfall ditches (Figure 3). The 
TJAOU manages the outfall ditches, while the TA-ll Operable Unit (OU) manages the 
SWMV 48 HE drain system. The HE drain system was the only SWMU 48 effluent 
systems that impacted SWMUs 227 and 229. A separate sanitary waste septic system for 
SWMU 48 was located in the southwestern part ofTA-ll (Figure 3) . 

Waste water from the SWMU 48 HE drain system flowed southeast along the outfall 
dhches, which extend down the steep northern rim of Tijeras Arroyo (Figures 3 and 4). 
Neither outfall ditch was constructed with concrete or any other type of liner. The 
SWMU 227 outfall ditch ranges in depth from about 3 to 10 feet and is approximately 
130 feet long by 20 feet wide. The SWMU 229 outfall ditch was originally about the 
same dimensions, but only a short 40-foot-Iong segment remains today. Construction 
activities associated with SWMU 229 are discussed below. 

From 1947 through 1992, TA-ll waste water flowed through the buried piping of the 
SWMU 48 HE drain system and discharged at the SWMU 227 and 229 outfall ditches 
(Figure 3). The engineering drawings listed in Table 1 show that floor drains in three 
TA-ll buildings (904, 913, and 914) were connected to the SWMU 48 HE drain system. 
Building 904, the largest of the three buildings consisting of approximately 10,000 square 
feet, was initially used during the late 1940s and 1950s for the assembly of nuclear 
weapons (IT December 1996). During the assembly process, HE shavings fell onto the 
floor, which was cleaned with water and possibly kerosene. The water flowed into floor 
drains connected to the SWMU 48 HE drain system. Mechanical filtration took place at 
an HE catch box (solids retention tank) located in the drain system piping that removed 
the HE particulates. Starting in the 1960s, Building 904 was used as an HE research 
laboratory and also may have contained laboratories for photographic processing and 
chemistry research. 
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Table 1 
SNUNM Facilities Engineering Drawings for Buildings 904:, 913, and 914 

·Drawinq Tille Drawino Number 
Assembly Building No.1 (Building 

30-05-01 
904LPlumbiO(l-Floor Plan 
Buildino 904 Evaoorative Cooler 96376M001 
Buildinq 904 HVAC Modifications 986221M-4 
Buildin~904 HVAC Modifications 986221M-2 
Modifications to Buildinos 913/914 93141/M-8 
Modifications to Buildinqs 913/914 93141/M-1 
CAD Compilation (TA-I, TA-II, 

Not applicable 
TA-IV Utilities) 

CAD = Computer assisted design. 
HVAC = Heating, ventilation, air conditioning. 
SNUNM = Sandia National LaboratorieslNew Mexico. 
TA = Technical Area. 

Initial Date Final Revision Date 

2/10/48 5/16n1 

11/20/59 11/20/59 
1/2177 6/15/84 

6/15/89 6/15/89 
11/16173 719/84 
12/17174 4120182 . 

1980s 
Continuously 

uodated 

Process knowledge indicates that the Buililing 904 waste water possibly contained 
acetone, methylene chloride, trichloroethylene (TCE), methyl ethyl ketone, nitromethane, 
carbon tetrachloride, toluene, xylenes, Freon™ compounds, hexane, various alcohols 
(methanol and isopropyl), metals (barium, cadmjum, chromium, lead, silver, and 
titanium), HE compounds (Baratol, Compound B, black powder, HMX [octogen], RDX 
[cyclonite]), ammonium hydroxide, cyanide, kerosene, and possibly traces of 
radionuclides such as cesium-137, uranium-235/238, plutonium-239, and tritium 
(SNUNM June 1995a and b, October 1996, and December 1999). 

Building 913 encompassed approximately 3,400 square feet and was primarily used for 
explosives testing; other uses included component assembly, high pressure testing, and 
security training. Chemicals used at Buililing 913 include acetone, boron, chromium, 
diborane, inert gases, isopropanol, mercury, nickel carbonyl, phosphine, phosphorous, 
titanium, and trichloroethane (IT December 1996). These chemicals are not known to 
have been discharged to the Building 913 floor drain. Building 914 (500 square feet) was 
used for ~he storage of maintenance equipment and supplies. Hazardous orradioactive 
materials are not suspected to have been stored in or used at Building 914. 

Therefore, the contaminants of concern (COCs) for SW1\1Us 227 and 229 include volatile 
organic compounds (VOCs), semivolatile organic compounds (SVOCs), HE compounds, 
cyanide, metals, and radionuclides. The COCs consist of, or are indicative of, the 
materials used in Buildings 904 and 913. 

To verify that SWMUs 227 and 229 were the actual locations where the TA-ll waste 
water had discharged, a historical set of aerial photographs spanning the years from 1951 
to 1999 was reviewed. Examples from 1995 and 1959 are presented as Figures 3 and 5, 
respectively. The aerial photographs were compared to historic and recent engineering 
drawings, such as Figure 6, and to utilities currently visible in the field. This comparison 
verified that SWMUs 227 and 229 were accurately depicted in figures previously 
presented in the NFA proposals (SNllNM June 1995a and b) and the NOD responses 
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'(SNIJNM October 1996 and December 1999). Interestingly, the 1951 photograph shows 
that not much soil erosi on had occurred even though the discharge of waste water began 
in 1947. In fact, the depth and width of the outfall ditches varies little between the 1951 
and 1999 photographs. The ditch walls have been remarkably stable with only ntinor 
sloughing because of the heavily cemented (caliche) soil and the arid desert climate, The 
waste water supported the growth of ntinor vegetation, such as weeds, shrubs, and 
grasses; however, no trees are visible in the photographs. The similar appearance of the 
outfall ditches to natural ditches along the arroyo rim suggests that the waste-water rate 
was not appreciable. The volumes of waste water discharged at the two sites cannot be 
quantified using the aerial photographs, but decreasing vegetative cover suggests that the 
waste-water discharge rate declined substantially after the early 1960s. 

Septic water was not discharged at either SWMUs 227 or 229. Engineering drawings 
(Table 1) show that underground septic systems were connected to Buildings 904 and 913 
before both buildings were connected to the City of Albuquerque (COA) sanitary sewer 
system in 1993. Toilet facilities were not installed in Building 914. The Building 904 
septic system was located in the southwestern part of TA-ll (Figure 3) and the Building 
913 septic system at the southern part ofTA-ll (Figure 6). TA-IV construction activities 
removed the Building 913 septic system in the 1990s. The SNUNM Drain and Septic 
Systems Project has identified the Building 913 septic system as SWMU 1069 and 
determined that the site does not require sampling or excavation (SNUNM November 
2001); NMED concurred with this determination (Moats February 2002) . 

The SWMU 48 HE drain system piping was constructed of 8-inch-diameter cement pipe. 
However, no documents are available that present the volumes of waste water that were 
discharged to the outfall ditches. The waste-water discharge at SWMUs 227 and 229 was 
discontinued afterthe SWMU 48 HE drain system was connected to the COA sanitary 
sewer system in 1993. Buildings 904, 913~ and 914 were demolished in 2002. 

The historical aerial photographs also document the various construction activities that 
have occurred at the southern apex ofTA-ll and the eastern side ofTA-IV. As shown on 
Figure 2, water lines were installed in 1963 and 1919~ The aeriai photographs also show 
that the 1993 replacement of the SWMU 48 HE drain system piping disturbed the western 
upstream ends of the two outfal] ditches. SWMU 229 was disturbed to a greater degree 
because a sewer-line junction box and manhole were installed on the north side of the 

. site. SWMU 227 was disturbed to a lesser degree because the HE drain system piping 
was removed but not replaced there. In February 2001, exploratory trenching was 
conducted at SWMUs 227 and 229 to verify this interpretation of the aerial photographs. 

On February 23,2001, an exploratory trench was excavated at the western end of 
SWMU 227 (Figure 2). Approximately 10 cubic yards of sand and gravel were excavated 
with a backhoe. Figure 7 is a photograph of the exploratory trench, which was oriented 
perpendicular to the outfall ditch. The trench measured 30 feet long by 2 feet wide with a 
maximum depth of 6 feet. As suspected, the outfall piping was not present; however, a 
layer of undisturbed (native) sand and gravel were present at a depth of approximately 
3 feet below ground surface (bgs) indicating that the piping had been buried at a 

AlJ7 ·03IWP/SNL03 :r5313.doc 8 840857.02.06.00.00 7/9/03 9:07 AM 



• 

• 

• 

Site-Specific Comments 

2. 

depth of less than 3 feet bgs. No debris, odors, or stains were discovered during the 
excavation work. A soil sample was collected from the west wall of the exploratory 
trench at 5 feet bgs (Table 2, sample number TJAOU-227-GR-OS-S). On February 28, 
2001, the trench was backfilled with the excavated soil. Analytical results for the soil 
sample and other SWMU 227 soil samples are discussed in the SNUNM response to 
NMED Site-Specific Comment 2. 

Also on February 23,2001, a backhoe was used to deepen the western end of the 
SWMU 229 outfall ditch (Figures 2 and 8). Approximately 30 cubic yards of fill 
(non-native soil) and a few pieces of wood and concrete rubble were excavated. The 
length of the exploratory excavation was 33 feet and the maximum width was 
approximately 23 feet. The maximum depth of the excavation was 9 feet bgs, 
approximately 6 feet deeper than the pre-existing ditch that had been left by construction 
crews in 1993. The 9-foot depth represented the safety limit for not destabilizing the 
adjacent sewer and water lines. The northern wall of the outfall ditch was extended 
northward as far as possible. However, as suspected, the outfall piping was not present in 
the excavation wall (Figure 9). The piping most likely would have been buried at a depth 
of approximately 3 feet bgs as it was at SWMU 227. No odors or stains were 
encountered during the excavation work. 

The SWMU 229 excavation served as a useful location (Figure 10) for collecting samples 
of undisturbed (native) soil from beneath the location where the waste water had 
discharged from the outfall piping. The sides of the excavation were benched to allow 
personnel egress so that a hand auger could be used at the ·floor of the excavation. Native 
soil consisting of a damp, whitish-brown clayey sand was encountered at 13 feet bgs, 
which was 4 feet below the excavation floor. On March 1,2001, soil samples 
TJAOU-229-GR-05-14 and TJAOU-229-GR-OS-19 were collected from 14 and 
19 feet bgs, respectively (Table 2). The analytical results for these and 12 other soil 
samples for SWMU 229 are discussed in the SNIJNM response to NMED Site-Specific 
Comment 2. In mid-March 2001, SNllNM Facilities Engineering backfilled both the 
. excavation and the westernmost portion of the outfall ditch with the 30 cubic yards of 
excavated soil and approximately 40 cubic yards of soil brought in from an off-site road
construction project. The additional soil fill increases the stabilization of the sewer lines. 

Collect and analyze soil samples at the points of surface discharge and along the 
drainage channels. Analytical results of previous sampling will be used, to the extent 
possible, to meet this requirement. 

Response: In 2001, SNlJNM collected soil samples at the point of, and downstream 
from, wherethe Building 904 HE drain system outfall piping discharged at SWMUs 227 
and 229. This soil sampling also satisfied the NMED request made during a meeting held 
on November 17, 1999, that samples be collected along the center line of each outfall 
ditch (Copland November 1999). The 2001 soil samples supplement the sampling that 
was conducted in 1994. Sampling locations, analytes, analytical laboratories, and results 
for the 1994 and 2001 sampling efforts are discussed in more detail below. 
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• Table 2 
Confirmatory Soil Samples Collected for SWMU 227 and SWMU 229 

Depth Sampling Sampling Applicable 
SWMU Sam ole Number 1ft bos) Location Device Date to Risk 

. 

227 227-01-A O.O-O.S West end of outfall ditch HT 9129/94 ves 
227-01-8 0.5-3.0 West end of outfall ditch HA 9/29/94 yes 
227-02-A 0.0-0.5 West end of outfall ditch HT 9/29/94 'Les 
227-02-B 0.5-3.0 West end of outfall ditch HA 9/29/94 ves 
227-03-A 0.0-0.5 East end of site HT 9/29194 ves 
227-03-8 0.5-3.0 East end of site HA 9/29/94 ves 
227-04-A 0.0-0.5 East end of site HT 9129/94 yeS 
227-04-8 0.5-3.0 East end of site HA 9/29/94 ves 
TJAOU-227-GR-OS-S S.0-5.5 Exploratory trench at waste-water HT 2127/01 yes 

discharoe point 
T JAOU-227 -GR-OS-O 0.0-0.5 Center line of outfall ditch HT 2127/01 ves 
T JAOU-227 -GR-OS-S 5.0-6.5 Center line of outfall ditch HA 2127101 ves 
T JAOU-227-GR-OS-5-DU 5.0-6.5 Center line of outfall ditch HA 2127101 yes 
T JAOU-227 -G R-07-5 5.0-6.S Center line of outfall ditch HA 2127101 ves 
T JAOU-227 -YW -01-20 20-22 80 ft southeast of SWMU 227 SS 3126/01 yes 
T JAOU-227-YW-01-1 00 100-102 80 ft southeast of SWMU 227 SS 3/27/01 ves 
TJAOU-227-YW-QI-150 150-152 80 ft southeast of SWMU 227 SS 3/27/01 ves 
T JAOU-227-YW-01-200 200-202 80 ft southeast of SWMU 227 SS 3/27/01 ves 
TJAOU-227-YW-01-250 250-252 . 80 ft southeast of SWMU 227 SS 3/28101 yes 
T JAOU-227 -YW -01-275 275-277 80 ft southeast of SWMU 227 SS 3/28101 yes 

229 229-01-A 0.0-0.5 West end of ditch HT 9/29/94 noa 
229-01-B 0.5-3.0 West end of ditch HA 9/29/94 noa 
229-Q2-A O.O-O.S West end of ditch HT 9/29/94 noa 

• 229-02-8 0.5-3.0 West end of ditch HA 9/29/94 noa 
229-Q3-A 0.0-0.5 East end of site HT 9/29/94 ves 
229-03-8 0.5-3.0 East end of site HA 9/29/94 ves 
229-04-A O.O-O.S East end of site HT 9/29/94 ves 
229-04-B 0.5-3.0 East end of site HA 9/29/94 ves 
T JAOU-229-GR-05-14 14-15 Exploratory excavation at waste- HA 311/01 yes 

water discharoe ooint 
T JAOU-229-GR-QS-19 19-20 Exploratory excavation at waste- HA 311/01 yes 

water discharoe ooint . 

T JAOU-229-GR-06-0 0.0-0.5 Center line of outfall dlli;h HT 3/1101 ves 
TJAOU-229-GR-06-S 5.0-6.S Center line of outfall ditch HA 3/1/01 ves 
T JAOU-229-GR-07-S 5.0-6.S Center line of outfall ditch HA 3/1/01 ves 
T JAOU-229-GR-07-5-DU 5.0-6.5 Center line .of. outfall ditch HA 311/01 ves 
T JAOU-227-YW-01-20 20-22 50 ft northeast of SWMU 229 SS 3/26/01 ves 
T JAOU-227-YW-0t-1 00 100-102 50 ft northeast of SWMU 229 SS 3/27/01 yes 
T JAOU-227-YW-01-150 150-1S2 50 ft northeast of SWMU 229 SS 3/27101 ves 
T JAOU-227-YW-01-200 200-202 SO It northeast of SWMU 229 SS 3/27/01 ves 
T JAOU-227-YW-01-250 250-252 50 It northeast of SWMU 229 SS 3/28101 ves 
T JAOU-227-YW-01-275 275-277 SO It northeast of SWMU 229 SS 3/28101 _\les 

·Sample is not applicable to the risk assessment process because the sample was collected in 1994 at the westem end of the 
SWMU 229 outfall ditch, which was excavated in 2001. Therefore, the sample does not represent current in situ conditions, 

bgs = Below ground surface. 
DU = Duplicate. 
ft = Foot/fee1. 
GR = Grab sample. 
HA = Hand auger. 
HT = Hand trowel. 
SS = Split spoon (advanced by drill rig). 

• 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 
YW =Yaporwell. 
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Sampling Locations 

On September 29, 1994, soil samples were collected at SWMUs 227 and 229. Hand 
trowels and hand augers were used to collect soil samples from four locations at both 
sites (Figure 2) from two depth intervals at each location (Table 2). Surface-soil samples 
were collected from a depth of 0 to 0.5 foot bgs using a hand trowel. Subsurface soil 
samples were collected at 0.5 to 3 feet bgs using a hand auger. The eight soil samples 
collected at SWMD 227 were identified as 227-01-A through 227-04-B, and the eight 
soil samples collected at SWMD 229 were identified as 229-01-A through 229-04-B 
(Table 2). 

The second round of soil sampling at SWMDs 227 and 229 was conducted in late 
February and early March 2001. The February and early March 2001 soil samples were 
collected using a hand trowel or hand auger. Three locations were sampled at each outfall 
ditch (Table 2). The first sampling location at each site was the approximate location 
where the SWMD 48 HE drain system piping discharged (Figure 2). The second and 
third sampling locations at each site were farther down the center-line of each outfall 
ditch. The proximity of potentially unstable ditch walls presented a safety concern that 
was considered when selecting the second and third sampling locations. The five soil 
samples collected at SWMU 227 were identified as TJAOU-227-GR-OS-5 through 
TJAOU-227-GR-07-S and the six soil samples collected at SWMU 229 were identified as 
TJAOU-229-GR-05-14 through TJAOU-229-GR-07-S-DU (Table 2) . 

In late March 2001, soil samples were collected with a split spoon during the drilling of a 
27S-foot deep borehole, which was subsequently converted into a soil-vapor monitoring 
well (227-VW-0l). Monitoring well 227-VW-01 is located approximately 80 feet 
southeast of SWMU 227 and approximately 50 feet northeast of SWMU 229 (Figure 2). 
Layne-Western Inc. drilled the borehole as close as possible to the steep slope of the 
arroyo rim and used air-rotary casing hammer techniques. Because SWMUs 227 and 229 
are in such close proximity and simultaneously received the same type of waste water, the 
soil samples are applicable to both sites. The soil samples were collected at 20, 100, 150, 
200,250, and 275 feet bgs (Table 2). 

Analytes and Analytical Laboratories 

The COCs for SWMDs 227 and 229 are similar and consist of Resource Conservation 
and Recovery Act (RCRA) metals, hexavalent chromium, VOCs, SVOCs, HE 
compounds, cyanide, tritium, and gamma-emitting radionuclides. 

The 1994 soil samples were analyzed for RCRA metals, hexavalent chromium, VOCs, 
SVOCs, HE compounds, tritium, and gamma-emitting radionuclides. Additional analytes 
were cyanide, total petroleum hydrocarbons (TPH), nitrite plus nitrate, and total Kjeldahl 
nitrogen (TKN). The samples were analyzed by two off-site analytical laboratories 
(Quanterra Environmental Services, Inc. and Environmental Control Technology 
Corporation), and the on-site laboratory (SNUNM Radiation Protection Sample 
Diagnostics [RPSD] Laboratory). 

NJ1-03/WP/SNL03:r5313.doc 11 840857.02.06.00.00 719/03 9:07 AM 



• 

• 

Site-Specific Comments 

The 2001 soil samples were analyzed for RCRA metals, hexavalent chromium, VOCs, 
SVOCs, HE compounds, cyanide, gamma-emitting radionuclides, and gross alphalbeta. 
The samples were analyzed by an off-site analytical laboratory (General Engineering 
Laboratories, Inc. [GEL]) and the on-site RPSD Laboratory. 

Analytical Results 

Analytical results for the three rounds of soil sampling at SWMU 227 are provided in 
Attachment A and summarized in Table A-I, which lists the maximum concentrations, 
averages, and background values for each of the analytes. All detections, qualified 
results, and detection limits are listed in the accompanying Tables A-2 through A-l2. 
Highlights of the analytical results include: 

• Four metals (arsenic, barium, cadmium, and chromium) were reported at levels 
slightly above background values (Table A-2). 

• Two radionuc1ides (cesium-137 and uranium-238) were reported at levels slightly 
above background values (Table A-3) .. 

• Low concentrations of four VOCs (2-butanone, acetone, methylene chloride, and 
4-methyl-2-pentanone) were reported (Table A-4). The VOC detection limits are 
listed in Tables A-5 and A-6 . 

• Low concentrations of six SVOCs (benzo[b]fluoranthene, chrysene, fluoranthene, 
phenanthrene, pyrene, and bis[2-ethylhexyl] phthalate) were reported (Table A-7). 
The detections limits for all SVOCs are listed in Tables A-8 and A-9. 

• No HE compounds were detected above the detection limits listed in Tables A-lO and 
A-II. 

• Cyanide at 0.159 J milligrams (mg)/kilogram (kg) was reported for the I50-foot~bgs 
sample, but cyanide was not reported for the five other sampling depths (20, J 00, 200, 
250, and 275 feet bgs) (Table A-12). 

• TKN concentrations ranged from 180 to 670 mglkg (Table A-12). 

• The nitrate plus nitrite concentrations ranged from nondetections «1.0 mglkg)to 
9.3 mglkg (Table A-12). 

• No TPH were detected (Table A-12). 

The data validation reports for SWMU 227 are presented in Attachment B; no significant 
quality assurance (QA)lquality control (QC) issues were identified. Attachment C 
presents the gamma-spectroscopy results from the on-site RPSD Laboratory. 
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'Analytical results for the three rounds of soil sampling at SWMU 229 are provided in 
Attachment D and summarized in Table D-1, which lists the maximum concentrations, 
averages, and background values for each of the analytes, All detections, qualified 
results, and detection linlits are listed in the accompanying Tables D-2 through D-12. 
Highlights of the analytical results include: 

• Six metals (arsenic, barium, cadnlium, chromium, lead, and silver) were reported at 
levels slightly above background values (Table D-2, Attachment D). 

• Two radionuc1ides (cesium-137 and uranium-238) were reported at levels slightly 
above background values (Table D-3, Attachment D). 

• Low concentrations of three VOCs(2-butanone, acetone, and methylene chloride) . 
were reported (Table D-4, Attachment D). The VOC detection linlits are listed in 
Tables D-5 and D-6 (Attachment D). 

• Low concentrations of eleven SVOCs (acenaphthene, anthracene, benzo[a]anthracene, 
benzo[b]fluoranthene, benzo[a]pyrene, chrysene, fluoranthene, fluorene, 
phenanthrene, pyrene, and bis[2-ethylhexyl] phthalate) were reported (Table D-7, 
Attachment D). The detection linlits for all SVOCs are listed in Tables D-8 and D-9 
(Attachment D) . 

• No HE compounds were reported above the detection limits listed in Tables D-lO and 
D-11 (Attachment D). 

• Cyanide at 0.159 J mg/kg was reported for the 150-foot-bgs sample, but cyanide was 
not reported for the five other sampling depths (20, 100,200,250, and 275 feet bgs) 
(Table D-12, Attachment D). 

• The maximum TPH concentration was 81 mg/kg (Table D-12, Attachment D), 

The data validation reports for SWMU 229 are presented in Attachment E; no 1>ignificant
QAlQC issues were id~ntified. Attachment F presents the gamma-spectroscopy results 
from the on-site RPSDLaboratory. . 

Summary 

The analytical results for the three rounds of soil sampling at SWMUs 227 and 229 have 
identified only nlinor amounts of soil contamination at the two outfall ditches. Table 2 
lists the confirmatory soil samples that are applicable for the risk assessment process. All 
19 soil samples collected at SWMU 227 were applicable to the risk assessment process. 
Of the 20 soil samples collected at SWMU 229,16 were applicable to the risk assessment 
process. Four samples (229-0l-A, 229-01-B, 229-02-A, 229-02-B) were not applicable 
because the samples did not represent current in situ conditions. The four samples 
were collected in 1994 at the western end of the SWMU 229 outfall ditch, which was 
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excavated in 2001. The four nonapplicable soil samples did not contain any of the 
maximum concentrations or activities. 

The maximum analyte values for each respective site were used in the risk assessments. 
The risk screening assessment for SWMU 227 is presented in Attachment G. The 
accompanying site conceptual model for SWMU 227 is presented in Attachment H. The 
risk screening assessment and the site conceptual model for SWMU i29 are presented in 
Attachments I and J, respectively. 

3. ColJect deep soil samples and vapor samples at ER Sites 46 and 227. Two lS0-ft 
deep boreholes should be drilled at ER Site 46; one similar borehole should be 
drilled at ER Site 227. The soil-vapor monitor we)]s wiJ] be permanent instalJations. 
Soil samples will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM has collected deep soil and soil-vapor samples at both SWMU 46 
and SWMU 227. Sampling results for SWMU 46 are not applicable to SWMUs 227 and 
229 and will be presented in a later document. At SWMU 227, soil samples were 
collected during the drilling of a 275-foot-deep borehole that was converted into a 
pennanent soil-vapor monitoring well (Table 3). During February and March 2001, 
Layne-Western Inc. drilled the borehole using air-rotary casing hammer techniques. 
Figure 11 shows the location of soil-vapor monitoring well 227-VW-01,which is located 
approximately 80 feet southeast of SWMU 227 and approximately 50 feet northeastof 
SWMU 229. This location was as close as practical to the steep northern rim of Tijeras 
Arroyo (Figure 12). The maximum soil-sampling depth was 275 feet bgs. The depth to 
perched groundwater is approximately 280 feet beneath the Tijeras Arroyo floodplain 
near SWMU 227 (SNUNM November 2002). 

Monitoring well 227 -VW -01 was installed in response to this NMED comment. The 
soil samples from the 227-VW-Ol borehole were collected at 20,100,150,200,250, and 
270 feet bgs with a spllt-spoonsampler. The soil samples were analyzed for radiological 
constituents (gamma spectroscopy and gross alpha/beta), RCRA metals, VOCs, SVOCs, 
HE compounds, hexavalent chromium, and chloride. Analyses were conducted by GEL. 
The samples were not analyzed for iron because SWMU 227 did not discharge waste 
water containing ferric chloride as SWMU 46 had. The analytical results for the 
227-VW-Ol soil samples are incorporated into Tables A-I through A-12 (Attachment A) 
and were used as applicable in the SWMU 227 risk screening assessment 
(Attachment G). 

Soil-vapor monitoring well 227-VW-Ol was constructed on March 29, 2001, with a 
Flexible Liner Underground Technologies, Ltd. (FLUTe) sampling system. The system 
was assembled in Pojoaque, New Mexico, according to Environmental Restoration 
Project specifications and was constructed of a flexible, 8-inch-diameter, nylon liner with 
soil-vapor sampling ports set at 50-foot intervals. After the FLUTe system was installed 
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Table 3 
TCE and Total VOC Concentrations in Soil-Vapor Samples Collected from 

Monitoring Well 227-VW-01 . 

Sample TCE Percentage of 
Quarterly Depth Concentration Total VOCs Total VOCs 

Event Sample ID (ft basl (opbv) (pobv) Comprised of TCE 
April 2001 227-VW-01-SV-025 25. 40 50 80.0 

227-VW-01-SV-075 75 2500 2507 99.7 
227-VW-Ol-SV-125 125 730 772 94.6 
227-VW-Ol-SV-175 175 3700 3725 99.3 
227-VW-Ol-SV-225 225 4900 4933 99.3 

June 2001 227-VW-Ol-SV-025 25 55 61 90.2 
227-VW-Ol-SV-075 75 850 863 98.5 
227-VW-Ol-SV-125 125 2700 2709 99.7 
227-VW-Ol-SV-175 175 4300 4300 100.0 
227-VW-Ol-SV-225 225 8800 8800 100.0 
227-VW-Ol-SV-225-SD 225 9500 9500 100.0 

September 2001 227-VW-Ol-SV-025 25 58 87 66.7 
227-VW-Ol-SV-075 75 900 961 93.7 
227-VW-Ol-SV-125 125 3000 3011 99.6 
227-VW-Ol-SV-175 175 5300 5300 100.0 
227-VW-Ol-SV-225 225 8000 8000 100.0 
227-VW-Ol-SV-225-SD 225 8100 8100 100.0 

December 2001 227-VW-Ol-SV-025 25 600 600 100.0 
227-VW-Ol-SV-075 75 980 1 061 92.4 
227-VW-Ol-SV-125 125 3600 3617 99.5 
227-VW-Ol-SV-175 175 3600 3606 99.8 
227-VW-Ol-SV-225 225 5000 5011 99.8 
227-VW-Ol-SV-225-SD 225 7000 7 000 100.0 

March 2002 227-VW-Ol-SV-025 25 36 48 75.0 
227-VW-Ol-SV-125 125 4500 4688 96.0 
227-VW-Ol-SV-175 175 7300 7446 98.0 
227-VW-Ol-SV-175-SD 175 6900 7066 97.7 
227-VW-Ol-SV-225 225 14000 . 14044 100.0 

Note: Sampling dates were April 23, 2001 (ARICOC 604434), June 26, 2001 (ARICOC 604643), September 25, 
2001 (ARICOC 604921). December 11, 2001 (ARICOC 605162), and March 19, 2002 (ARICOC 605407). Analytical 
laboratory was QuanterralSevern Trent Laboratories, Inc., California. Analytical method was.EPAMetMd TO.14 •... 
ARICOC = Analysis Request/Chain of Custody. 
bgs = Below ground suriace. 
EPA = U.S. Environmental Protection Agency. 
ft = Foot (Ieet). 
ID = Identification number. 
ppbv = Parts per billion on a volume/volume ratio. 
SD = Soil vapor duplicate sample. 
SV = Soil vapor. 
TCE = Trichloroethylene. 
VOC = Volatile organic cornpound. 
VW = Vapor well (monitoring) . 
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to total depth in the borehole, a tremie pipe was used to place silica sand into the interior 
of the liner in order to push the liner against the sides of the borehole. The sampling 
ports were set at 25,75, 125, 175,225, and 275 feet bgs and are linked to the ground 
surface with 0.25-inch-diameter, nylon tubing. The well construction diagram for 
227-VW-01 is shown in Attachment K. The uppermost five sampling ports have yielded 
useful soil-vapor samples. Vacuum testing has shown that soil vapor cannot be collected 
from the 275-foot-bgs sampling port because hydrostatic forces associated with the 
capillary fringe exceed the sampling pump capabilities. 

Soil-vapor samples were collected from monitoring well 227-VW-Ol with Summa™ 
canisters for five quarterly events from April 2001 through March 2002 (Table 3). 
Samples were submitted to the QuanterraJSevern Trent Laboratories, Inc., California, and 
analyzed for VOCs using U.S. Environmental Protection Agency (EPA) Method TO-14. 
Table 3 summarizes the analytical results for the soil-vapor samples. Table L-1 
(Attachment L) presents all the analytical results for the soil-vapor samples. Table L-2 
(Attachment L) lists all the detection limits. 

The maximum TCE concentration for the five quarters was 14,000 parts per billion on a 
volume/volume ratio (ppbv), which was collected from a depth of 225 feet bgs. As 
shown on Figure 13, TCE concentrations at monitoring well 227-VW-Ol increased with 
depth, suggesting that VOC vapors are emanating from the perched system. 

The maximum total VOC concentration at monitoring well 227-VW-01 was 14,044 ppbv 
(Table 3). For perspective, the soil-vapor investigation at theSNlJNM Chemical Waste 
Landfill (CWL) used a NMED-approved 100,000 ppbv threshold for defining the total 
\TOC plume edge (SNllNM December 1992, Sisneros February 1993). NMED has not 
specified a threshold value for SWMU 227. The CWL threshold value is nearly an 
order of magnitude greater than the maximum total VOC concentration from monitoring 
well 227-VW-01. Therefore, additional soil-vapor characterization at SWMU 227 does 
not appear to be necessary. 

Values for total VOCs in soil vapor also are listed in Table 3 and reflect TCE and other 
VOCs, such as 1,1-dichloroethene (DCE), cis-l,2-DCE, and tetrachloroethene. 
Seventeen VOCs have been detected for monitoring well 227-VW-01, but most are 
single-digit values that were qualified with a "J" (estimated value less that the laboratory 
reporting limit). Table L-l (Attachment L) lists all the detected VOCs (Skelly August 
2002). Table L-2 (Attachment L) lists the TO-14 detection limits for all VOCs, including 
those which were not detected in the soil-vapor samples. The predominant VOC in soil 
vapor was TCE. The percentages of total VOCs that are attributable to TCEhas 
ranged from 66.7 to 100 percent (Table 3). For the sampling ports at 75, 125, 175, and 
225 feet bgs, TCE comprised 92.4 to 100 percent of the total VOC values. The sampling 
port at 25 feet bgs had consistently exhibited a more varied set of VOCs, but the 
associated VOC concentrations have been significantly less than deeper sampling results 
(Table L-l, Attachment L). 
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The installation of soil-vapor monitoring well 227-VW-Ol by the TJAOU was in 
response to this NMED comment. The TA-II OUinstalled two soil-vapor monitoring 
wells (TA2-VW-20 and TA2-VW-21) in November 1996 for evaluating the vicinity of 
Buildings 904 and 913. The ground surface elevations at both TA-II monitoring wells are 
approximately 62 feet higher than soil-vapor monitoring well 227~VW-Ol, which is 
located on the Tijeras Arroyo floodplain. The TA-ll soil-vapor monitoring wells are 
constructed with polyvinyl chloride (PVC) casing; stainless steel tubing extends from 
the screened intervals to the ground surface (Attachment K). Soil-vapor monitoring 
well T A2-VW -21 was installed approximately 110 feet northwest of SWMU 227 and is 
screened at depths of 47 to 53 and 90 to 94.5 feet bgs. Soil-vapor monitoring well 
TA2-VW-20 is located approximately 970 feet northwest of SWMU 227 and is screened 
at a single interval of 68 to 72 feet bgs. 

Quarterly sampling for soil-vapor monitoring wells TA2-VW-20 and TA2-VW-21 
began in July 1997. Summa™ canisters were used to submit soil·vapor samples to both 
on-site and off-site laboratories. The analytical results are presented in Table L-l 
(Attachment L). Thirty different VOCs have been detected in the soil-vapor samples, but 
most are single-digit "J" values. The September 1998 and later quarterly results using 
EPA Method TO-14 from QuanterrafSevern Trent Laboratories, Inc., California, are 
considered to. be the most reliable with fewer QAlQC problems (Skelly August 2002). 

Lower TCE and total VOCs concentrations in soil vapor are present at the southern 
apex ofTA-ll. From September 1998 through March 2002, the maximum TCE 
concentration from soil-vapor monitoring well TA2-VW-21 at 50 feet bgs was 520 ppbv; 
the corresponding total VOCs value was 598 ppbv. The maximum TCE concentration 
at 92 feet bgs was 1,500 ppbv; the corresponding maximum total VOCs value was 
1,890 ppbv. As shown on Figure 14, TCE concentrations in soil vapor from monitoring 
well TA2-VW-21 increased with depth, but decreased over time. 

Much lower TCE and total VOCs concentrations in soil vapor are present in the 
central part ofTA-II. From September 1998 through March 2002, the maximum TCE 
concentration from soil-vapor monitoring well T A2-VW-20at72.feet.bgswas 47..ppbv;-
the corresponding maximum total VOCs value was 333 ppbv (Table L-l, Attachment L). 
Figure 15 shows that the low TCE concentrations are nearly stable with respect to time at 
soil-vapor monitoring well TA2-VW-20. The TCE concentrations have ranged fro~ only 
21 to 47 ppbv. 

Groundwater information for SWMUs 227 and 229 was obtained from the TAG 
investigation (SNllNM November 2002). Monitoring well TA2-W -19is located 
directly downgradient of the two sites and is completed in the perched system at 263 to 
283 feet bgs. The well is located approximately 500 feet southeast of SWMUs 227 and 
229 (Figure 11). The last eight quarters (November 1999 through March 2002) of 
groundwater analyses for monitoring well TA2-W-19 are presented in Tables M-l 
through M-5 (Attachment M). Analyses were performed by the Environmental 
Restoration Chemistry Laboratory. Sampling of TAG monitoring wells was suspended in 
April 2002 with NMED approval (Copland April 2002). 
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4. 

5. 

No significant groundwater contamination was evident for samples collected from 
monitoring well TA2-W-19. Four VOCs were reported (Table M-1, Attachment M). 
TCE concentrations in groundwater ranged from 0.96 to 2.3 micrograms (j..lg)/liter (L) and 
were below the EPA maximum contaminant level (MCL) of 5.0 j..lg/L (EPA July 2002). 
The other three VOCs (l,I-dichloroethane, bromomethane, and cis-l,2-dichloroethene) 
were reported with "J" values (Table M-1, Attachment M) and were below the respective 
MCLs. Table M-2 (Attachment M) lists the detection limits for VOCs that were not 
detected. None of the metal concentrations exceeded MCLs (Table M-3, Attachment M). 
Nitrate concentrations in groundwater ranged from 3.8 to 24 mg/L, with an average 
concentration of 10.3 mg/L, which is slightly above the nitrate MCL of 10 mg/L 
(Table M-4, Attachment M). However, nitrate results from the last four quarters of 
sampling were below the MCL and ranged from 3.8 to 8.8 mg/L. General chemistry 
parameters (alkalinity, bromide, chloride, fluoride, sulfate, and total dissolved solids) are 
listed in Table M-S (Attachment M). Fluoride is the only parameter with a corresponding 
MCL, and none of the fluoride concentrations exceeded the MCL. 

Collect shallow subsurface soil samples at each storm drain outfall (two boreholes at 
each location at maximum depths of 5 ft). The soil samples will be analyzed for 
radiological constituents, metals, volatile organic compounds, semi-volatile organic 
compounds, and high explosives. 

Response: Although this NMED comment mentions only the storm-drainoutfalls, soil 
samples were collected from the outfall ditches because NMED requested that a similar 
sampling approach be used at SWMUs 227 and 229 during a November 1999 meeting 
(Copland November 1999). The sampling was conducted in February and March 2001. 
The samples were analyzed for radiological constituents, metals, VOCs, SVOCs, and HE 
compounds. The analytical results are discussed in the SNIJNM response to Site
Specific Comment 2. 

Collect a surface soil sample upstream of the drop inlet at ER Site 230. The soil 
sample will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, and high explosives •. 

Response: This NMED comment is not applicable to either SWMU 227 or SWMU 229. 

6. A new ground-water monitor well will be installed at the bottom of the slope at ER 
Site 46. The will be completed iii the regional aquifer, if perched water is not 
encountered. 

Response: This NMED comment is not applicable to either SWMU 227 or SWMU 229. 

7. Summarize in written form, as applicable, al1 geologic, hydrologic, and 
ground-water quality data for all boreholes and ground-water monitor wells in the 
vicinity of ER Sites 46 and 227. The information requested above for the TA-2 
septic systems will meet this requirement for ER Site 227, which is located adjacent 
to TA-2. 
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8. 

Response: The Tijeras Arroyo Groundwater (TAG) Continuing Investigation Report 
(SNllNM November 2002) summarizes the geologic, hydrologic, and groundwater 
quality data for all boreholes and groundwater monitoring wells in the vicinity of 
SWMUs 46 and 227. The report also discusses the TA-ll septic systems. 

Revise and resubmit the data tables in the NFA proposals for each site, meeting the 
standards achieved in the 12th Round NF A proposals. 

Response: The analytical data tables in Attachments A and D conform to the format 
and standards set in the 12th Round NFA proposals. The 1994 and 2001 soil 
sampling analytical results for SWMU 227 are presented in Tables A-I through A-12 
(Attachment A). The 1994 and 2001 soil sampling analytical results for SWMU 229 are . 
presented in Tables D-l through D-12 (Attachment D). Evaluation of the analytical data 
for SWMUs 227 and 229 supports the recommendation for NFA and closure of the two 
sites. 

Attachments G and H present the risk screening assessment and the accompanying site 
conceptual model, respectively, for SWMU 227. Based upon field investigation data and 
the human health and ecological risk screening assessments, the request for granting 
SWMU 227 NFA status is reiterated for the following reasons: 

• The soil has been sampled for all relevant COCs . 

• No nonradiological or radiological COCs are present in soil at levels that pose 
significant risk to human health for either an industrial or residential land use 
scenario. 

• None of th~ nonradiological or radiological constituents warrant ecological concern. 

Attachments I and J present the risk screening assessment and the accompanying site 
conceptual model, respectively, for SWMU 229. Based upon field investigation data and 
the human health and ecological risk screening assessments, therequestfor granting. 
SWMU 229 NFA status is reiterated for the following reasons: 

• The soilhas been sampled for all relevantCOCs. 

• No nonradiological or radiological COCs are present in soil at levels that pose 
significant risk to human health for either an industrial or residential land use 
scenario. 

• None of the nonractiological or radiological constituents warrant ecological concern. 

Based upon the evidence provided in this NOD response, SWMUs 227 and 229 are 
proposed for an NFAdecision in conformance with Criterion 5, which states that "[t]he 

. SWMUI AOC has been characterized or remediated in accordance with current applicable 
state or Federal regulations and that available data indicate that contaminants pose an 
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". 

, acceptable level of risk under current and projected future land use" (NNIED March 
1998). 
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Figure 4 
SWMU 227 and SWMU 229 outfall ditches along the northern rim of Tijeras Arroyo. 
(Light poles in background are located at TA-II and TA-IV. Floodplain visible in the 

foreground. View to the northwest, February 2001.) 
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Figure 5 
Aerial Photograph showing 
TA-II and SWMUs 227 & 229 

November, 1959 
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Figure 8 
Backhoe digging exploratory excavation at western end of SWMU 229 outfall ditch. 

(T A-II visible iii right background, TA-IV visible in left background. View to 
northwest, February 2001.) 
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Figure 9 
Backhoe digging exploratory excavation at western end of SWMU 229 outfall ditch. 
(Black circle shows estimated location for end of HE drain system piping. TA-II is 

background. View to north, February 2001.) 

AU4·03IWP/SNL03:R5313 Figure 9.ppt 840857.02.067/11/20039:09 AM 
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Figure 10 
Collection of soil' samples at western end of SWMU 229 outfall ditch. (Geologist 

and technician lare standing on excavation floor at nine·ft bgs adjacent to the 
estimated location where waste water discharged. March 2001.) 

• 

AU4-03IWP/SNL03:R5313 Figure 10.ppt 840857.02.067/11/20039:10 AM 
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ATTACHMENT A 

SWMU 227-SoiI Samples Analytical Data Summary 
Tables A-I through A-12 
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COC Type Number of Samples 
Metals 14 environmental; 

3 duplicates 

Radionuclides 23 environmental; 
2 dUplicates 

L-________ .__ _ 
- ------

o 
P' 
8 
8 
~ 
!'l Refer to footnotes at end of table. 
S 
CD 
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Table A-1 
Summary of COCs for SWMU 227 COl1firmatorySampling 

Maximum 

Background Limtt Average 

COCs <;Jreater Than North Supergroupa Maximum Concentrationb 

Background and (mglkg except where Concentration (mglkg (mglkg except where 

Associated COCs noted) except where noted) noted) 
Arsenic 4.4 5.9 3.04 

Barium 200 210 147 
Cadmium 0.9 2.9 1.41 

Chromium 12.8 25.2 8.69 
Hexavalent 1 0.092 J 0.09 
Chromium 

Lead 11.2 11 8.07 

Mercury <0.1 0.0106 J 0.026 

Selenium <1 0.864 0.381 

Silver <1 NO (0.50) 0.318 

Cesium-137 0.084 pCi/g 0.296pCVg 0.0689pCVg 

Thorium-232 ·1.54 pCVg 1.19 pCVg 0.841 pCVg 

Tritium 0.021 pCVgd . NO (0.014) pCVg 0.012 pCVg 

• 
Sampling Locations Where 

Background Concentration 

was Exceededc 
. 

227-02-A 
227·02-6 

227-03-6 lDuiJlicate) 
227-02-B 
227-01-A 
227-01·6 
227-02-A 

227-02-A (Duplicate) 
227-02-6 
227·03-A 
227-03-6 

227-03-6 (Duplicate) 
227-04-A 
227-04-6 

T JAOU·227-VW-01-150.0-S 
T JAOU-227 -VW-01-20.0-S 

(All samples below 
background valueL 
(All samples below 

nonquantified background 
value} 

(All samples below 
nonquantlfled background 

valu~ 
(All samples below 

nonquantlfied background 
value) 

227-01-B 
T JAOU-227-GR-07 -S.O-S 

(All samples below 
background value) 
(All samples below 
background value) 
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COCType Number of Samples 
Radionuclides 
(continued) 

Volatile Organic 14 environmental; 
Compounds 4 duplicates 

Semivolatlle Organic 10 environmental; 
Compounds 3 duplicates 

Refer to footnotes at end of table. 

• 
Table A-1 (Continued) 

Summary of COCs for SWMU 227 Confirmatory Sampling 

Maximum 

Background Limit Average 

COCs Greater Than North Supergroupa Maximum Concentratlonb 

Background and (mg/kg except where Concentration (mg/kg (mg/kg except where 

Associated COCs noted) excepl where noted) noted) 
Uranlum-235 0.18 pCilg ND (0.4411 pCi/g) 0.188 pCi/g 

Uranlum-238 ,1.3 pCVg ND (2.54 pCi/g) 1.18 pCi/g 

2-6utanone NA 19.1 jlg/kg 4.49 ltg/kg 

Acetone NA 7.30 Itg/kg 4.42 ltg/kg 

, 

Methylene chloride NA 1.05 J ltg/kg 2.00 Itg/kg 

4-Methyl-2- NA 1 J ltg/kg 3.73 j.lg/kg 
pentanone 

6enzo(b)fluoranthene NA 68 J j.lg/kg 136 j.lg/kg 

Chrysene NA 49 J Itg/kg 135 j.lg/kg 
- --

• 
" 

Sampling Locations Where 

6ackground Concentration 

was Exceededc 

None 
Plus an additional 15 samples 
with nondetect results where 

the MDA exceeds background 
227-02-6 
227-04-6 

T JAOU-227-GR-05-7.0-S 
T JAOU-227-GR-07-S.0-S 
Plus an additional three 

samples with nondetect results 
where the MDA exceeds 

background 
227-01-B 

227-01-B (Duplicate) 
227-02-6 
227-03-6 
227-04-B 

227-04-6 (Duplicate) 
T JAOU-227 -VW-01-20.0-S 

T JAOU-227-VW-Ol-100.0-DU 
T JAOU-227-VW-01-200.0-S 
T JAOU-227-VW-01-250-S 
T JAOU-227-VW-01-275-S I 

227-01-B (Duplicate) 
T JAOU-227 -VW-01-200.0-S I , 

T JAOU-227-VW-01-250-S I 

T JAOU-227-VW-01-275-S I 

T JAOU-227-VW-01-250-S 
T JAOU-227-VW-OI-275-S 

227-01-B 

227-01-6 
T JAOU-227-GR-06-0.0-S 

227-01-B 
T JAOU-227-GR-06-0.0-S 
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TableA-1 (Concluded) 

Summary of COCs for SWMU 227 Confirmatory Sampling 

- -

Maximum 
. 

i . 
Background Limit Average 

COCs Greater Than North Supergroup· Maximum Concentratlonb Sampling Locations Where 

Background and (mg/kg except where Concentration (mg/kg (mg/kg except where Background Concentration 

COCType Number of Samples Associated COCs noted) except where noted) noted) was Exceededc 

Semlvolatile Organic Fluoranthene NA 94 J l1g/kg 95.011g/kg 227-01-A 
Compounds 227-01-A (Duplicate) 
(co·ntinued) 227-01-B 

T JAOU-227-GR-OS-0.0-S 
Phenanthrehe NA 84 J flg/kg 93.2 flg/kg 227-0 I-A 

227-01-A (Duplicate) 
227-01-B 

T JAOU-227 -GR-OS-O.O-S 
pyrene NA 62 J flg/kg ·115 fig/kg 227-01-A 

227-01~B 
T JAOU-227-GR-06-0.0-S 

bis(2-Ethylhexyl) NA 88.5 fl91k9 167 fig/kg T JAOU-227-GR-05-7.0-S 
phthalate T JAOU-227 -GR-OS-O.O-S 

T JAOU-227-GR-OS-5.0-S 
T JAOU-227-GA-OS-5.0-DU 
T JAOU-227-GR-07-5.0-S 

T JAOU-227 -VW-01-20.0-S 
HE compounds 10 enVironmental; none NA NA NA All samples nondetect 

2 duplicates 
Inorganics and 2 environmental Chloride NA 87.0 8S.0 T JAOU-227-VW-01-20.0-S 
General Chemistry o duplicate 

10 environmental; Cyanide NA 0.159J 0.11 TJAOU-227-VW-01-150.0-S .I 
1 duplicate 
8 environmental; Total KJeldahl NA S70 
1 duplicatE! N~rogen 

8 environmental; Nitrate plus Nitrite NA 9.3 
1 duplicate 

aFrom Dlilwiddie (September 1997). 

bAverage concentration Includes. all samples. For nondetection results, the method detection limn Is used to calculate the average. 
clncludes samples with nondetection results where the MDL or MDA exceeds the approved background limit. 

349 227-04-A 

4.12 227 -02-A (Duplicate) 

ctrhe tritium background value of 0.021 pCVg was calculated ftem the Tharp (February 1999) tritium background value of 420 pCVL. The pCVL value was converted to the pCVg value 
using the assumption of 5 percent soil moistllre and a Soli density of 1 g/cublc centimeter. . 

COC = COnstituent of concem. MDA = Minimum detectable actMty. 
DU = Duplicate sample. MOL = Method detection limit. 
g = Gran'l(s). NA = Not applicable. 
GR = Grab sample. NO = Nondetect at the laboratory detection limit, show In parentheses (see Data 
HE = High exploslve(s). Validation Report [Attachment Bll. 
J = Estln'lated value (see Data Validation Report [Attachment Bll. pCI = Plcocurle(s). 
L = Llter(s). . . S = Soli sample. 
fJ.g/kg = Micrograrri(s) per kilogram. SWMU = Solid Waste Management Unit. 
mg/kg = Mifligillm(s) per kilogram. T JAOU = TIjeras Arroyo Operable Unit. 

VW = Vapor well. 
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Table A-2 
Summary of SWMU 227 Confirmatory Soil Sampling Metals Analytical Results 

September 1994 and February-March 2001 
(Off-Site Laboratoriesa) 

Sample Attributes Metals (EPA Method SW846 6010,6020,7470,7471, 7741b) (mglkg) 

Record Date Sample 

Number" ER Sample ID Sampled Depth (tt) Arsenic Barium Cadmium Chromium 

00802 227-01-A .9-29-94 0-{).5 5.1 160 2.E 7.4 

00802 227-01-B 9-29-94 0.5-3.0 1.4 200 2.( 5.4 

00802 227-02-A 9-29-94 0-0.5 5.S 180 2.1 6.6 

00802 227-02-A (Duplicate) 9-29-94 0-{).5 1.4 150 2.f 6.4 

00802 227-02-B 9-29-94 0.5-3.0 5.3 210 2 .• . 6.2 
00802 227-03-A 9-29-94 0-{).5 0.67 140 2.:3 5.5 

00802 227-03-B 9-29-94 0.5-3.0 0.92 140 2.1 5.9 

00802 227-03-B (Duplicate) 9-29-94 ·0.5-3.0 5.6 140 2.S 7.4 

00802 227-04-A 9-29-94 0-0.5 0.57 150 2.0 7.2 

00802 227-04-B 9-29-94 0.5-3.0 7. 180 2.S 8.5 

604298 T JAOU-227-GR-05-7.0-S 2-27-01 7.0 2.16 121 ND (0.013) 9.20 

604298 T JAOU-227-GR-06-0.0-S 2-27-01 0.0 2.93 127 ND (0.013) 7.88 

604298 T JAOU-227-GR-06-5.0-S 2-27-01 5.0 2.94 89.5 ND (0.013) 9.66 
S04298 T JAOU-227 -GR-OS-5.0-DU 2-27-01 5.0 2.93 114 ND (0.013) 10.3 

S04298 T JAOU-227-GR-07-5.0-S 2-27-01 ' 5.0 1.39 IS4 ND (0.013) 6.25 

60420b T JADU-227-VW-01-20.0-S 3-26-01 20.0 2.72 138 NO (0.013) 12.8 
S04200 T JAOU-227-VW-OH'50.0-S 3-27-01 150.0 2.0S 87.9 0.074 J (0.500) 25_. 

Background Concentration (North Supergroup, suriace soil)e . 5.6 . 200 <1 17.3 

Background Concentration (North Supergroup, sUbsuriace soil)" 4.4 200 0.9 12.8 

Quality Assurance/Quality Control Samples (mglL) 

00932 Rinsate Blank 9-30-94 NA ND (0.010) ND (0.20) ND (0.005) ND (0.010) 
604298 T JAOU-227-GR-EB-001 2-27-01 NA ND (0.00457) 0.00118 J (0.005) ND (0.000251) ND (0.000781) 

604204 T JAOU-227-VW-Ol-EBI 3-29-01 NA NO (0.00457) 0.000247 J. (0.005) ND (0.000251) NO (0.000781) 

~ Refer to footnotes at end of table. 
8 
8 
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• 
Hexavalent 

Chromium 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND (1.0) 

ND(I.0) 

NA 

NA 

NA 

NA 

NA 

0.092 J (0.200) 

ND (0.007) 

NC 

NC I 

I 

ND (0.005) 

I 
NO (0.005) I 
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Table A-2 (Continued) 
Summary of SWMU 227 Confirmatory Soil Sampling Metals Analytical Results 

September 1994 and February...:.March 2001 
(Off-Site Laboratoriesa) 

• 
Sample Attributes Metals (EPA Method SW846 60io, 6020,7470, 7471, 7741 b) (mglkg) 

Record Date Sample 

Numbe,c ER Sample ID Sampled Depth (ft) Lead Mercury Selenium 

00802 227-01-A 9-29-94 0-0.5 11 ND (0.04) ND (0.25) 

00802 . 227-01-B 9-29-94 0.5-3.0 11 ND (0.04) NO (0.25) 

00802 227-02-A 9-29-94 0-{).5 7.5 NO (0.04) NO (0.25) 

00802 227-02-A (Duplicate) 9-29-94 0-{).5 9.1 NO (0.04) NO (0.25) 

00802 227-02-B 9-29-94 0.5-3.0 7.9 NO (0.04) ND (0.25) 

00802 227-03-A 9-29-94 0-{).5 9.6 NO (0.04) NO (0.25) 

00802 227-03-B 9-29-94, 0.5-3.0 7.5 ND (0.04) NO (0.25) 

00802 227-03-B (Duplicate) 9-29-94 0.5-3.0 8.9 ND (0.04) NO (0.25) 

00802 227-04-A 9-29-94 0-{).5 11 ND (0.04) ND (0.25) 

00802 227-04-B 9-29-94 0.5-3.0 10 ND (0.04) ND (0.25) 

604298 T JAOU-227 -GR-05-7 .O-S 2-27-01 7.0 5.62 0.0106 J 0.864 

604298 T JAOU-227-GR-06-0.0-S 2-27-01 0.0 7.30 0.0061 J 0.650 

604298 T JAOU-227-GR-06-5.0-S 2-27-01 5.0 7.39 ND (0.00455 J)d 0.815 

604298 T JAOU-227 -GR-06-5.0-DU 2-27-01 5.0 6.01 0.00439 J 0.295 J (0.500) 

.604298 T JAOU-227-GR-07-5.0-S 2-27-01 5.0 5.13 NO (0.00455 J)d 0.677 

604200 T JAOU-227-VW-01-20.0-S 3-26-011 20.0 6.81 ND (0.00455) 0.318 J (0.500) 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 5.48 ND (0.00455) 0.352 J (0.500) 

Background Concentration (North Supergroup, surface sOil)e 39 <0.25 <1 

Background Concentration (North Supergroup, subsurface soil)e 11.2 <0.1 <1 

Quality Assurance/Quality Confrol Samples (mgIL) 

00932 Rinsate'Blank 9-30-94 NA ND (0.003) ND (0.0002) ND (0.005) 

604298 T JAOU-227-GR-EB-001 2-27-01 NA NO (0.00344) NO (0.000073) NO (0.00309) 

604204 T JAOU-227-VW-Ol-EBI , 3-29-01 NA ' NO (0.00344) N~(0.0000731_ .t-JD (0.00309) 
.-

Note: Values In bold exceed background soli concentrations. 

31994 samples analyzed by EnVironmental COhtrol Technology Corporation; 2001 samples analyzed by General Engineering laboratories. 

bEPA (November 1986). 

CAnalysls requesVchali1-of-custody record. 

dNondetection; uncertainty In the detection limit, shown In parentheses (see Data Validation Report [Attachment Bll. 

eFrom Dinwiddie (September 1997). 

Silver 

ND (0.50) 

NO (0.50) 

NO (0.50) 

NO (0.50) 

ND (0.50) 

NO (0.50) 

NO (0.50) 

NO (0.50) 

ND (0.50) 

ND (0.50) 
, 

NO (0.0578) 

ND (0.0578) 

NO (0.0578) 

ND (0.0578) 

ND (0.0578) 

ND (0.0578) 

. NO (0.0578) 

<1 

<1 

NO (0.01) 

NO (0.000197) 

NO (0.000197) 
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Table A-2 (Concluded) 
Summary of SWMU 227 Confirmatory Soil Sampling Metals Analytical Results 

September 1994 and February-March 2001 

= Duplicate sample. 
= Equipment rlnsata blank. 
= U.S. Environmental Protection Agency. 
= Environmental Restoration. 
= Foot (feet). 
= Grab sample. 
= Identification. 

(Off-Site Ulboratotiesa) . 

= Estimated value less than the rsporting limit, shown in parentheses 
= Milligram(s) per kilogram. 
= Mllligram(s) per liter. 
= Not analyzed. 
= Not calculated by Dinwiddie (September 1997) 
= Not detected above the detection IImH, shown In parentheses. 
= Soil sample. 
= Solid Waste Management Unit. 
= Tijeras Arroyo Operable Unit. 
= Vapor well. 
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Table A-3 
Summary of $WMU 227 Gamma Spectroscopy and Tritium Analytical Results 

September 1994 and February-March 2001 
(On-Site and Off-Site Laboratoriesa) 

. _.. . 

• 
Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 901.1; tritium by EPA Method EERF H.Ol b) (pCVg) 

Record Date Sample Depth Cesium-137 Thorlum-232 

Numberc ER SamplelD Sampled (It) Result Erro,.d Result Error<i 

00806 227-01-A 9-29-94 0-{).5 0.0752 0.00986 0.671 0.0871 

00806 227-01-B 9-29-94 0.5-3.0 . 0.296 0.0253 0.692 0.0921 

00806 227-02-A 9-29-94 0-{).5 0.0243 0.00676 0.705 0.0913 

00806 227-02-B 9-29-94 0.5-3.0 ND (0.Q433) -- 0.706 0.0916 

00806 227-03-A 9-29-94 0-{).5 0.139 0.0133 0.789 0.0965 

00806 227-03-B 9-29'94 0.5-3.0 ND (0.0394) -- 0.773 0.0951 

00806 227-04-A 9-29-94 0-{).5 0.261 0.0227 0.752 0.0960 

00806 227-04-B 9-29-94 0.5-3.0 0.0424 0.00866 0.798 0.105 

00055 227-01-A 9-29-94 0-{).5 ND (0.2121) -- NA --
00055 227-03-A 9-29-94 Q-{).5 ND (0.09308) -- NA --
00055 227-03-6 9-29-94 0.5-3.0 NO (-0.04808) -- NA --

604299 T JAOU-227-GR-05-7.0-S . 2-27-01 7.0 NO (0.0327) -- 1.06 0.481 

604299 T JAOU-227 -GR-06-0.0-S '2-27-01 0.0 0.107 0.0253 0.673 0.324 

604299 T JAOU-227 -GR-06-5.0-S 2-27-01 5.0 ND (0.0327) -- 0.786 0.386 

604299 T JAOU-227-GR-06-5.0-DU 2-27-01 5.0 ND (0.0336) -- 0.784 0.398 

604299 T JAOU-227 -GR-07-5.0-S 2-27-01 5.0 NO (0.0322) -- 1.01 .. 0.464 

604298 T JAOU-227-GR-05-7.0-S 2-27-01 7.0 ND (-0.00301) -- 1.19 0.135 

604298 T JAOU-227-GR-06-0.0-S 2-27-01 0.0 0.129 0.027 0.851 0.102 

604298 T JAOU-227-GR-06-5.0-S 2-27-01 5.0 ND (-0.00352) -- 0.968 0.136 

604298 T JAOU-227-GR-06-5.0-DU 2-27-01 5.0 ND (-0.0063) -- 0.916 0.111 

604298 T JAOU-227 -GR-07 -5.0-S 2-27-01 5.0 0.13E 0.0457 0.865 0.126 

604199 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 ND (0.0312) -- 0.910 0.432 

604199 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NO (0.0267) -- 0.646 0.324 

604200 T JAOU-227 -VW-01-20.0-S 3-26-01 20.0 ND (0.000336) -- 1.11 0.124 

I 604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 
, 

NO (-0.00697) -- 0.852 0.0968 

Background Activity (North Supergroup, surface soil)e 0.836 NA . 1.54 NA 

, Background Activity (North Supergroup, slJbsurface soil)e 0.084 NA 1.54 NA ____ I 

Refer to footnotes at end of table. 
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• 
Table A-3 (Continued) 

Summary of SWMU 227 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and February-March 2001 

(On-Site and Off-Site Laboratories") 

• 
Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 901.1; tritium by EPA Method EERF H.01 b) (pCi/g) 

Record Date Sample Depth Ceslum-137 I Thorium-232 

Numberc ER Sample 10 Sampled (ft) Result Error<! Result Error<! 

Quality Assurance/Quality Contml Samples (pCVmL) 

00934 Rlnsete Blank 9-30-94 NA NO (0.0110) -- NO (0.0539) --
00933 Rinsate Blank 9-30-94 NA NO (7.079) -- NA --
604299 TJAOU-227-GR-EB-001 2-27-01 NA NO (0.0212) -- NO (0.148) --
604298 T JAOU-227-GR-EB-001 2-27-01 NA NO (,1.17) -- NO (5.38) --
604205 T JAOU-227-VW-01-EB1 3-29-01 NA NO (0.0239) -- NO (0.156) --
604204 T JAOU-227-VW-01-EB1 3-29-01 NA 8.80 4.27 NO (4.71) --

Refer to footnotes at end of table. 
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• 
. Table A-3 (Continued) 

Summary of SWMU 227 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and February-March 2001 

(On-Site and Off-Site Laborato~iesa) 
. . .. 

Sample Attributes Radlonuclides (gamma spectroscopy by EPA Method 901.1; tritium by EPA Method EERF H.01 b (pCI/g) 

Record Date Sample Depth Tritium Uranlum-235 Uranium-238 

Numberc ER Sample ID Sampled (tt) Result Error<! Result Error<! Result Error<! 

00806 227-01-A 9-29-94 0-0.5 ND (0.013) -- ND (0.2S0) -- 1.26 0.354 

0080S 227·01-8 9-29-94 0.5--3.0 ND (0.012) -- ND (0.286) -- ND (2.54) --
00806 227-02-A 9-29-94 0-0.5 ND (0.010) -- ND (0.276) -- ND (2.46) --
0080S 227-02-8 9-29·94 0.5--3.0 NO (0.013) -- ND (0.268) -- 1.45 0.392 

00806 227-03-A 9-29-94 0-0.5 ND (0.012) -- ND (0.248) -- 0.817 0.315 

00806 227-03-8 9-29-94 0.5-3.0 ND (0.011) -- NO (0.253) -- NO (2.21) --
00806 227-04-A 9-29-94 0-0.5 ND (0.012) -- ND (0.277) -- US 0.353 

00806 227-04-8 9-29-94 0.5-3.0 ND (0.014) -- NO (0.293) -- 1.40 0.403 

00055 227-01-A 9-29-94 0-0.5 NA -- ND (0.04275) -- NA .. 

00055 227-03·A 9-29-94 0-0.5 NA -- ND (0.4411) -- NA _. 

00055 227-03-8 9-29-94 0.5-3.0 NA .. NO (0.1407) -- NA .. 
604299 T JAOU-227-GR-05-7.0-S 2-27-01 7.0 NA -- ND (0.233) .. NO (0.848) .. 
604299 T JAOU-227-GR-06-0.0-S 2-27-01 0_0 NA -- ND (0.224) -- NO (0.769) .. 
S04299 T JAOU-227 -GR-OS-5.0-S 2-27-01 5.0 NA -- NO (0.237) .. . NO (0.827) --
604299 T JAOU-227-GR-06-5.0-DU 2-27-01 5.0 NA .. ND (0.239) -- ND (0.848) --
604299 T JAOU-227-GR-07-5.0-S 2-27-01 5.0 NA -- ND (0.226) -- ND (0.805) .. 

604298 T JAOU-227-GR-05-7.0-S 2,27-01 7.0 NA -- . ND (0.0344) -- 1_3~ 0.660 

604298 T JAOU-227-GR-06-0.0-S 2-27-01 0.0 NA -- ND (0.074) -- ND (0.584) .. 
604298 T JAOU-227-GR-06-5.0-S 2-27-01 5.0 NA -- ND (0.0787) -- 1.09 0.646 

604298 T JAOU-227-GR-06-5.0-0U 2-27-01 5.0 . NA -- ND (0.0585) -- NO (0.94S) --
S04298 T JAOU-227 -GR-07 -5.0-S 2-27-01 5.0 NA -- ND (0.0744) -- 1.7~ 0.745 

S04199 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 NA -- 0.104 0.177 ND (0.779) .. 

S04199 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NA -- NO (0.189) -- NO (0.648) --
604200 T JAOU-227-VW-01-20.0-S 3-2S-01 20.0 NA -- NO (0.0727) -- 0.809 0.S4S 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NA -- ND (0.0743) -- ND (0.5S7) --
8ackground activity (North Supergroup, surface soil)" 0.021' . NA 0.18 NA. 1.3 NA 

Background activity (North Supergroup, subsurface soil)" 0.0211 NA 0.18· NA 1.3 NA 
---

Refer to footnotes at end of table. 
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• 
table A-3 (Concluded) 

Summaty of SWMU 227 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and Februaty-March 2001 

(On-Site and Off-Site Laboratories") 

Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 901.1; tritium by EPA Method EERF H.OI b) (pCI/g) 

Record Date Sample Depth Tritium 

Number" ER SamplelD Sampled (tt) Result 

Quality Assurance/Quality Control Samples (pCI/mL) 

00934 Rinsate Blank 9-30-94 NA NA 

00933 Rinsate Blank 9-30-94 NA NA 

604299 T JAOU-227-GR-EB-OOI 2-27-01 NA NA 

604298 T JAOU-227-GR-EB-00I 2-27-01 NA NA 

604205 T JAOU-227-VW-OI-EBI 3-29-01 NA NA_ 

604204 T JAOU-227-VW-OI-EBI 3-29-01 NA NA 

Note: Values in bold exceed background soli activities. 

"Ou,mterra Environmental Services, Inc. performed analyses for Record Numbers ·00055,00933. 
General Engineering Laboratories performed analyses for Record Numbers 604200, 604204, S04298. 

Uranium-235 

ErrorJ Result I ErrorJ 

-- NO (0.0202) --
-- -13.45 70.07 

-- NO(O.ISI) --
-- NO (9.79) --
-- ND (0.0998) --
-- ND (10.2) --

SNLlNM on-site Radiation Protection Sample Diagnostics Laboratory performed analyses for Record Numbers 0080S, 00934, 604199, 604205, 604299. 
bEPA (November 1986). . . 

"Analysis requestlchain-of-custody record. 

dTwo standard deviations about the mean detected activity. 
eFrom Dinwiddie (September 1997). 

Uranium-238 

I Result I ErrorJ 

NO (0.191) --
NA --

NO (0.410) --
NO (66.2) --
NO (0.24) --
NO (110) --

'The tritium background value of 0.021 pCVg was calculated from the Tharp (February 1999) tritium background value Of 420 pCVL. The pCVL value was converted to the pCi/g value 
using the assumption of 5 percent soil moisture and a soil density of 1 g/cubic centimeter, 
DU = DUplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
g = Gram(s). 
GR = Grab sample. 
10 = Identification, 
NA = Not applicable or not analyzed. 
NO ( ) = Not detected above minimum detectable activity, shown in parentheses. 
pCi = Plcoclirle(s). 
mL = Milliliter. 
S = Soli sample. 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU . = Solid Waste Management Unit. 
VW = Vapor well. . 

'" Error not calculated for nondetectable results. 

I 
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Record 

Number" 

00802 

00602 

00802 

00802 

00802 

00602 

604298 

604298 

604298 

604298 

604298 

604200 

604200 

604200 

604200 

604200 

604204 

S04204 

Table A-4 
Summary of SWMU 227 Confirmatory Soil Sampling VOC Analytical Results 

September 1994 and i=ebruary-March 2001 
(Off-Site Laboratories") 

Sample Attributes VOCs (EPA Method SW846 8240/8260b) (Ilglkg) 

Date Sample 

ER Sample ID Sampled Depth (It) 2-Butanone Acetone Methylene chloride 

227-01-B 9-29-94 0.5-3.0 7 J (10) ND (10) ND (5) 

227-01-B (Duplicate) .9-29-94 0.5-3.0 6 J (10) 6 J (10) ND (5) 

227-02-B - 9-29-94 0.5-3.0 4 J (10) ND (10) ND (5) 

227-03-B 9,29-94 0.5-3.0 5 J (10) NO (10) NO (5) 

227-04-B 9-29:94 0.5-3.0 4 J (10) NO (10) NO (5) 

227-04-B (Duplicate) 9-29-94 0.5-3.0 5 J (10) ND (10) NO (5) 

T JAOU-227-GR-05-7.0-S 2-27-01 7.0 NO (0.76) . ND (1.00) ND (0.44) 

T JAOU-227-GR-06-0.0-S 2-27-01 0.0 . NO (0.76) NO (1.00) NO (0.44) 

T JAOU-227-GR-OS-5.0-S 2-27-01 5.0 NO (0.76) NO (1.00) NO (0.44) 

T JAOU-227-GR-06-5.0-DU 2-27-01 5.0 NO (0.76) NO (1.00) ND (0.44) 

T JAOU-227-GR-07-5.0-S 2-27-01 5.0 NO (0.76) NO (1.00) NO (0.44) 

T JAOU-227-VW-01-20.0-S 3-26-01 20.0 19.1 NO (1.00) NO (0.44) 

T JAOU-227 -VW-Ol-l OO.O-S 3-27-01 100.0 NO (0.76) NO (1.00) NO (0.44) 

T JAOU-227-VW-Ol-l00.0-0U 3-27-01 100.0 1.23 J (5.00) NO (1.00) NO (0.44) 

T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NO (0.76) NO (1.00) NO (0.44) 

T JAOU-227-VW-01-200.0-S 3-27-01 200.0 1.68 J (5.00) 1.96 J (5.00) NO (0.44) 

T JAOU-227-VW-01-250-S 3-28-01 250.0 17.3 7.30 . 0.569 J (5) 

T JAOU-227-VW-01-275-S 3-28-01 275.0 5.19 . 5.25 1.05 J (5) 

Quality Assurance/Quality Control Samples (llgIL, except Soil Trip Blank in mg/L) 

00802 Soil Trip Blank 9-29-94 NA 10 19 NO (5) 

00932 Rinsate Blank 9-30-94 NA NO (10) 10 NO (5) 

00932 Rinsate Blank 9-30-94 NA 5J 23 NO (5) 

604298 TJAOU-227-GR-TB-00I 2-27-01 NA NO (0.81) NO (0.82) NO (5) 

604298 T JAOU-227-GR-EB-00I 2-27-01 NA NO (0.81) 3.15J(5) NO (5) 

604200 T JAOU-227~VW-Ol-TB 3-26-01 NA NO (0.81) NO (0.82) ND(0.63) 

604204 T JAOU-227-VW-Ol-TB 3-29-01 NA NO (0.81) NO (0.82) NO (0.63) 

604204 _ T JAOU-227-VW-Ol-EB 1 3-29-01 NA NO (0.81) NO (0.82) NO (0.63) 

8 Refer to footnotes at end of table. 
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4-Methyl-2-pentanone 

1 J (10) 

ND (10) 

ND (10) 

NO (10l. 

NO (10) 

NO (10) 

ND (1.34) 

NO (1.34) 

ND(I.34) 

NO (1.34) 

NO (1.34) 

NO (1.34) , 

NO (1.34) 

NO (1.34) I 

NO (1.34) 

NO (1.34) ! 

NO (1.34) 

NO (1.34) 

2 J (10) 

NO (10) 

NO (10) 

NO (0.7) 

NO (0.7) 

. NO (0.7) . 

NO (0.7) 

NO (0.7) 
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• 
fable A-4 (Concluded) 

SUinmary of SWMU 227 Confirmatory Soil Sampling voe Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

"1994 samples analyzed by Envirohmehtal Control Technology Corporation; 2001 samples analyzed by General Engineering Laboratories. 

bEPA (November 1986). 
CAnalysls requesVchain-of-custody record. 
OU = Duplicate sample. 
EB = Equipment plank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J = Estimated value less than the reporting limit, shown In parentheses. 
fig/kg = Microgram(s) per kilogram. 
flglL = Microgram(s) per liter. 
mgiL = Milligram(s) per liter. 
NA = Not analyzed. 
ND ( ) = Not detected above the detection limit, shown in parentheses. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
TB = Trip blank. 
T JAOU = Tijeras Arroyo Operable Unit. 
VOC = Volatile organic compound. 
VW = Vapor well. 

• 



• 
Table A-5 

Summary of SWMU 227 vac Analytical Detection Limits 
September 1994 

(Off-Site Laboratorya) 

Method Detection Limit 
Analyte ().10/ko) 

1,1,1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Chloroethyl vinyl ether 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
total-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene . 

aEnvironmental Control Technology Corporation. 
~g/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

AU4·03IWP/SNL03:R5313·/I.doc A-13 

5 
5 
5 
5 
5 
5 
5 
10 
10 
10 
10 
10 
5 
5 
5 
10 
5 
5 
5 
10 
5 
10 
5 
5 
5 
5 
5 
5 
5 
10 
10 
5 
5 
5 
5 
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Table A-6 
Summary of SWMU 227 vac Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte 

1,1,1-Trichloroethane 
1;1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1,2-Dichloropropane 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 

. 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane . 

Ethyl benzene 
Metl}ylene chloride 
Styrene 

. Tetrachloroethene 
Toluene . 

Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylene 
cis-l,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-l,2-Dichloroethene . 
trans-1.3-Dichloropropene 

aGeneral Engineering Laboratories. 
fJg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

AU4.Q3JWP/SNL03:R5313·A.doc A-14 

Jilll!kgl 
0.29 
0.3 
0.36 
0.41 

0.262 
0.27 
0.32 
0.76 
0.94 
1.34 
1.00 
0.39 
0.35 
0.36 
0,31 
0.62 
0.26 
0.4 
0.28 
0.47 
0.35 
0.41 
0.35 
0.44 
0.32 
0.4 
0.5 
0.72 
0.77 
0.3 

1.05 
0.41 
0.28 
0.37 
0.24 

840857.02.06.00.00 04/081031:52 PM 
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Table A-7 
Summary of SWMU 221 Confirmatory Soil Sampling SVOC Analytical Results 

September 1994 and February-March 2001 
(Off-Site Laboratoriesa) 

Sample Attributes SVOCs (EPA Method SW846 8270b) (llQIkg) 

Record Date Sample 

Number" ERSample ID Sampled Depth (It) Benzo(b)fluoranthene Chrysene 

00802 227-01-A 9-29-94 0-0.5 ND (330) ND (330) 

00802 227-01-A (Duplicate) 9-29-94 0--{).5 ND (330) ND (330) 

00802 227-01-B 9-29-94 0.5-3.0 68 J (330) 49 J (330) 

00802 227-03-A 9-29-94 0-0.5 ND (330) ND (330) 

00802 227-03-B 9-29-94 0.5-3.0 ND (330) ND (330) 

00802 227-03-B (Duplicate) 9-29-94 0.5-3.0 ND (330) . ND (330) 

604298 T JAOU-227 -GR-OS-7 .O-S 2-27-01 7.0 ND (2.33) ND (6.33) 

604298 T JAOU-227 -GR-06-0.0-S 2-27-01 0 NO (33.3 J)d ND (33.3 J)d 

604298 T JAOU-227-GR-06-S.0-S 2-27-01 5.0 ND{2.33) ND (6.33) 

604298 T JAOU-227-GR-06-5.0-DU 2-27-01 5.0 ND (2.33) ND (6.33) 

604298 T JAOU-227-GR-07-S.0-S 2-27-01 5.0 ND (2.33) NO (6.33) 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 NO (2.33) NO (6.33) 

604200 T JAOU-227-VW-ol-1S0.0-S 3-27-01 150.0 NO (2.33) ND (6.33) 

Quality Assurance/Quality Control Samples (jtglL) 

00932 Rinsate Blank 9-30-94 NA NO (10) NO (10) 

604298 T JAOU-227-GR-EB-001 2-27-01 NA NO (O.13) NO (O.12) 
. 

604204 T JAOU-227-VW-Ol-EBI . 3-29-01 NA NO (0.13) ___ L......:..----- NO (O.12) -- -

Refer to footnotes at end of table. 

• 

Fluoranthene 

66 J (330) 

38 J (330) 

94 J (330) 

ND (330) 

ND (330) 

ND (330) 

NO (3.33) 

ND (33.3 J)d 

ND (3.33) 

. ND (3.33) 

NO (3.33) 

NO (3.33) 

NO (3.33) 

ND (10) 

NO (O.12) 

_ NO (O.12) _____ 



~ 

i 
8 
:D 
!i 
'" :j,. 

~ 

» , ... 
en 

i 
i;l 
~ 
$ 
8 

I 
<0 

'" <0. 

~ 

Record 

Table A-7 (Concluded) 
Summary of SWMU 227 Confirrnatory Soil Sampling SVOC Analytical Results 

September 1994 and February-March 2001 
(Off-Site Laboratories") 

Sample Attributes SVOCs (EPA Method SW846 8270b) (Ilg/kg) 

Date Sample 

• 

Numberc ER Sample ID Sampled Depth(lt) Phenanthrene Pyrene bis(2-Ethylhexyl) phthalate 

00802 227-01-A 9-29-94 0-0.5 55 J (330) 40 J (330) NO (330) 

00802 227-01-A (Duplicate) 9-29-94 0-0.5 37 J (330) NO (330) ND (330) 

00802 227-01-8 9-29-94 0.5-3.0 84 J (330) . S2 J (330) NO (330) 

00802 227-03-A 9-29-94 O-o.S NO (330) NO (330) NO (330) 

00802 227-03-B 9-29-94 0.5-3.0 NO (330) NO (330) NO (330) 

00802 227-03-8 (Duplicate) 9-29-94 0.5-3.0 ND (330) NO (330) NO (330) 

S04298 T JAOU-227-GR-OS-7.0-S 2-27-01 7.0 NO (4.00) NO (8.6S) 20 J (33.3) 

604298 T JAOU-227-G R-06-0.0-S 2-27-01 0 ND (33.3 J)d NO (33.3 J)d NO (33.3 J)d 

S04298 T JAOU-227-GR-06-S.0-S 2-27-01 5.0 NO (4.00) NO (8.66) 26.0 J (33.3) 

604298 T JAOU-227 -GR-OS-S.O-DU 2-27-0"1 5.0 ND (4.00) ND (8.66) 14.7 J (33.3) 

604298 T JAOU-227-GR-07-5.0-S 2-27-01 5.0 ND (4.00) NO (8.66) 18.7 J (33.3) 

S04200 T JAOU-227-VW-01-20.0-S 3-2S-01 20.0 NO (4.00)· NO (8,66) 88.5 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NO (4.00) NO (8.SS) NO (S.99) 

Quality Assurance/Qwility Control Samples (llglL) 
. 

00932 Rinsate Blank 9-30-94 NA ND (10) . NO (10) ND (10) 

604298 T JAOU-227-GR-EB-001 2-27-01 NA NO (0.12) NO (0.14) ND (0.04) 

604204 T JAOU-227-VW-01-EBI 3-29-01 NA __ ND (0.12) 
-

ND (0.14)_ ND(0.04) 
--- - -- .--.~- - -- --

·1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering Laboratories . 
. bEPA (Novembe;1986). 

CAnalysls requestlchain-of-custOdy record. 

dNondetectlon; uncertainty in the detection limit, shown In parentheses (see Data Validation Report [Attachment BJ). 
DU = Duplicate sample. IlglL = Microgram(s) per liter. 
EB = Equipment rinsate blank. NA = Not analyzed. 
EPA = U.S. Environmental Protection Agency. ND () = Not detected above the detection IImR, shown In parentheses. 
ER = EnVironmental Restoration. S = Soil sample. 
It = Foot (feet). SVOC = Semivolatile organiC compound. 
GR = Grab sample. SWMU = Solid Waste Management Unit. 
ID = Identification. . T JAOU = Tijeras Arroyo Operable Unit. 
J = Estimated value less than the reporting limit, shown In parentheses. VW = Vapor well. 
Ilglkg = Microgram(s) per kilogram. 



Table A-8 
Summary of SWMU 227 SVOC Analytical Detection Limits 

September 1994 
(Off-Site Laboratory") 

Method Detection Limit 
Analyte ()lg/kg) 

1,2,4-Trichlorobenzene 330 
1,2-Dichlorobenzene 330 
1,3-Dichlorobenzene 330 
1,4-Dichlorobenzene 330 
2,4,5-TrichlorolJhenol 330 
2,4,6-Trichlorophenol 330 
2,4-Dichlorophenol 330 
2,4-Dimethylphenol 330 
2,4-Dinitrophenol 1,670 
2,4-Dinitrotoluene 330 
2,6-Dinitrotoluene 330 
2-Chloronaphthalene 330 
2-ChlorolJhenol 330 
2-Methylnaphthalene 330 
2-Nitroaniline .. 1,670 
2-Nitrophenol 330 
3,3'-Dichlorobenzidine 670 
3-Nitroaniline 1,670 
4-Bromophenyl phenyl ether 330 
4-Chloro-3-methylphenol 330 
4-Chlorophenyl phenyl ether 330 
4-Methylphenol 330 
4-Nitroaniline 1,670 
4-Nitrophenol 1,670 
Acenaphthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzo a)anthracene 330 
Benzo a)pyrene 330 
Benzo b)fluoranthene 330 
Benzo (ahi)perylene 330 
Benzo k)fluoranthene 330 
Butylbenzyl phthalate 330 
Chrysene 330 
Di-n-butyl phthalate 330 
Di-n-octyl phthalate 330 
Dibenz a,hlanthracene 330 
Dibenzofuran 330 
Diethylphthalate 330 
Dimethylphthalate 330 
Fluoranthene 330 
Fluorene 330 
Hexachlorobenzene 330 
Hexachlorobutadiene 330 

Refer to footnotes at end of table. 
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• Table A-8 (Concluded) 
Summary of SWMU 227 SVOC Analytical Detection Limits 

September 1994 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte (J,.lglkg) 

Hexachlorocyclopentadiene . 330 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 

aEnvironmental Control Technology Corporation. 
J,.lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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, Table A-9 
Summary of SWMU 227 SVOC Analytical Detection Limits 

February--March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte (IlQ/kQ) 

1,2,4-Trichlorobenzene 4.66 
1,2-Dichlorobenzene 4.33 
1,3-Dichlorobenzene 3.33 
1,4-Dichlorobenzene 5.99 
2,4,5-Trichlorophenol 42.3 
2,4,6-Trichlorophenol 24.6 
2,4-Dichlorophenol 7.99 
2,4-Dimethylphenol 71.9 
2,4-Dinitrophenol 15.0 
2,4-Dinitrotoluene 5.00 
2,6-Dinitrotoluene 3.00 
2-Chloronaphthalene 34.0 
2-Chlorophenol 5.00 
2-Methyl-4,6-dinitrophenol 16 
2-Methylnaphthalene ·4.00 
2-Nitrophenol 46.3 
3,3'-Dichlorobenzidine 143 
4-Bromophenyl phenyl ether 4.66 
4-Chloro-3-methylphenol 36.6 
4-Chlorobenzenamine 58.9 
4-Chloropheny1 phenyl ether 3.33 

. 4-Nitrophenol 21.0 
Acenap_hthene 4.00 
Acenaphthylene 3.66 
Anthracene 4.66 
Benzo a anthracene 5.99 
Benzo a)pyrene 2.00 
Benzo b f1uoranthene 2.33 
Benzo (ghi}perylene 5.00 
Benzo k)fluoranthene 5.00 
Butylbenzyl phthalate 12.7 
Carbazole 5.00 
Chrysene 6.33 
Dibenz a,h]anthracene 2.66 
Dibenzofuran 2.66 
Diethylphthalate 19.6 
Dimethylphthalate 11.7 
Di-n-butyl phthalate 20.6 
Di-n-octyl phthalate 8;99 
Diphenyl amine 15.7 
Fluoranthene 3.33 
m,p __ Cresols 5.66 
m-Nitroaniline 86.6 
o-Nitroaniline 80.9 
p-Nitroaniline 83.9 

Hefer to footnotes at end of table. 
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Table A-9 (Concluded) 
Summary of SWMU 227 SVOC Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Anal)1e 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-C,d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene 

. Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 

aGeneral Engineering Laboratories. 
).lg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
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(IlQ/kg) 
3.00 
4.66 
6.66 
33.0 . 

4.33 
6.66 
2.33 
3.33 
36.6 
60.9 
4.00 
3.66 
8.66 
5.99 

·6.66 
6.99 
37.1 
33.0 
47.6 
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Table A-10 
Summary of SW MU 227 HE Analytical Detection Limits 

September 1994 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte ()..lglkg) 

1,3,5-Trinitrobenzene 1,250 
1,3-Dinitrobenzene 1,250 
2,4,6-Trinitrotoluene 1,250 
2,4-Dinitrotoluene 1,250 
2,6-Dinitrotoluene 1,250 
HMX 1,250 
m-Nitrotoluene 1,250 
Nitrobenzene . 1,250 
o-Nitrotoluene 1,250 
p-Nitrotoluene 1,250 
RDX 1,250 
Tetryl 2,500 

"Environmental Control Technology Corporation. 
HE = High explosive(s). 
HMX = 1 ,3,5,7-tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
1J.9/kg = Microgram(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 
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Table A-11 
Summary of SWMU 227 HE Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratory") 

Method Detection Limit 
Analyte . (J..lg/kg) 

1,3,5-Trinitrobenzene 11.9 
2,4,6-Trinitrotoluene 14.1 
2,4-Dinitrotoluene 12.0 
2,6-Dinitrotoluene 15.7 
2-Amino-4,6-dinitrotoluene 13.4 
4-Amino-2,6-dinitrotoluene 10.1 
HMX 16.8 
m-Dinitrobenzene 13.4 
m-Nitrotoluene 11.6 
Nitrobenzene 14.0 . 

o-Nitrotoluene 15.2 
. p-Nitrotoluene 11.6 
RDX 12.5 
Tetry! 15.5 

"General Engineering Laboratories. 
HE = High explosive(s). 
HMX = 1,3;5,7 -tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
).lg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
FiDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine. 

I 
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Table A-12 

Summary of SWMU 227 Confirmatory Soil Sampling Inorganic, General Chemistry, and 
. Total Petroleuhl Hydrocarbons Analytical Results 

September 1994 and February-March 2001 
(Off-Site Laboratories") 

Inorganic and General Chemistry (EPA Methods 300.0, 9010, 351.2, 353.2bJ and Total Petroleum 

Sample Attributes Hydrocarbons (EPA Method 418.1b) (mglkg) 

Record Date Sample Total Kjeldahl Total Petroleum 

Number" . ER Sample ID Sampled Depth (It) Chloride Total Cyanide Nitrogen Nitrate plus Nitrite Hydrocarbons 

00802 227-01-A 9-29-94 0-0.5 NA ND (0.10) 450 6.3 ND (40) 

00802 227-01-A (Duplicate) 9-29-94 0-{).5 NA NA NA NA ND (40) 

00802 227-01-8 9-29-94 0.5-3.0 NA ND (0.10) 370 ND (1.0) ND (40) 

00802 227-02-A 9-29-94 0-0.5 NA NA 400 2.7 NA 
00802 227-02-A (Duplicate) 9-29-94 0-0.5 NA ND (0.10) 320 9.3 NA 

00802 227-02-8 9-29-94 0.5--3.0 NA NA 180 2.3 NA 

00802 227-03-A 9-29-94 0-0.5 NA ND (0.10) 300 ND (1.0) ND (40) 

00802 227-03-B 9-29-94 0.5-3.0 NA ND (0.10) 220. ·ND (1.0) ND (40) 

00802 227-03-B (Duplicate) 9-29-94 0.5--3.0 NA . ND (0,10) 190 1.4 ND (40) 

00802 227-04-A 9-29-94 0-0.5 NA NA 670 14 NA 
00802 227-04-8 9-29-94 0.5-3.0 NA NA 390 2.2 NA 
604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 87.0 ND (0.142) NA NA NA 

604200 T JAOU-227-VW-01-150.0-S 3-27'01 150.0 84.9 0.159 J (0.250) NA NA NA 

Quality Assurance/Quality Control Samples (mgfL) 

00932 Rinsate. Blank 9-30-94 NA 1 NA 1 NO (0.01) NO (0.10) I· NO (0.05) 1 NO (1.0) 
604204 T JAOU-227-VW-Ol-EBI 3-29-01 NA 0.340 1 NO (0.00276) NA· 1 NA 1 NA 

a1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering Laboratories. 
bEPA (November 1986). 

CAnalysis request!chain-of-custody record. 
EB .= Equipment r1nsate blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
10 = Identification. 
J ( ) = Estimated value less than the reporting limit, shown In parentheses. 
mglkg = Milligram(s) per kilogram. 

mgfL 
NA 
NO () 
S 
SWMU 
TJAOU 
VW 

= Milligram(s) per liter. 
= Not analyzed. 
= Not detected above the detection limit, shown In parentheses. 
= Soil sample. 
= Solid Waste Management Unit 
= Tijeras Arroyo Operable Unit. 
= Vapor well. 

! 
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ATTACHMENT D 

SWMU 229-Soil Samples AnalyticalData Summary 
Tables D-l through D-12 



» 
~ 

~ 
~ 
§ 
Jj 

~ 
co o 
~ 

9 
-' 

! 
~ o 
'" 

COCType NUmber of Samples 
Metals 14 environmental; 

2 duplicates 

!il Refer to footnotes at end of table. 
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Table D-1 

Summary of cOCs for SWMU 229 Confirmatory Sampling 

Maximum 

Background LlmH Average 

COCs Greater Than North Supergroupa Maximum Concentrationb 

Background and (mglkg except where Concentration (mglkg (mglkg except where 

Associated COCs noted) except where noted) noted) 
Arsenic 4.4 S.7 3.50 

Barium 200 280 125 

Cadmium .0.9 2.8 1.05 

Chromium 12.8 25.2 9.51 

Hexavalent 1 0.092 J 0.09 
Chromium· 

Lead 11.2 32 10.3. 

Mercury <0.1 0.00492 J 0.024 

Selenium <1 0:480 J 0.272 

Silver <1 1.4 0.373 

• 
Sampling Locations Where 

Background Concentmtion 

was Exceededc I 
229·02-B 
229-03-B 
229-04-A 
229-04-B 
229-02-B 

T JAOU-229-GR-05-14.0-S 
229-01-A 
229-01-B 
229-02-A 
229-02-B 
229-03-A 
229-03-B 
229-04-A 

229-04-A (Duplicate) 
229-04-B 

T JAOU-229-GR-OS-3.0-S 
T JAOU-229-GR-07-5.0-S 

T JAOU-227-VW-01-150.0-S 
T JAOU-227-VW-01-20.0-S 

229-02-B 
229-03-6 
229-04-6 

(All samples below 
nonquantified background 

value) 
(All samples below 

nonquantified background 
. value) . 

229-03-B 
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COCType Number of Samples 
Radlonuclides 22 environmental; 

3 duplicates 

Volatile Organic 14 environmental; 
Compounds 4 duplicates 

iii Refer to footnotes at end 'of table. 
l> 
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Table 0-1 (Continued) 

Summa.ry of COCs for SWMU 229 Confirmatory Sampling 

Maximum 

Background Limit Average 

COCs Greater Than North Supergroupa Maximum . Concentrationb 

Background and (mgikg except where Concentration (mgikg (mgikg except where 

Associated COCs noted) except where noted) noted) 
Cesium-137 0.084pCVg ND (0.2269 pCVg) 0.OB5 pCilg 

Thorium-232 1.54 pCi/g 1.14 pCilg O.BOO pCilg 
. 

Tritium 0.021 pCilgd ND (0.030 pCilg) 0.011 pCilg 

Uranium-235 0.18 pCilg ND (0.4189 pCl/g) 0.1 B2 pCilg 

Uranium-238 1.3 pCi/g ND (2.34 pCi/g) 0.965 pCi/g 

2-8utanone NA 19.1 Ilgikg 4.82 1lg/kg 

Acetone NA 9 J Ilg/kg 4.52 1lgikg 

-

• 
.. 

Sampling Locations Where 

Background Concentration 

was Exceededc 

T JAOU-229-GR-06-3.0-S 

(All samples below 
backllround value) 

229·01-A (MDA exceeded 
background once) 

None 

Plus an additional 13 
samples with nondetect 
results where the MDA 
exceeds background 

229-02-8 

Plus an additional two 
samples with nondetect 
results where the MDA 
exceeds background 

229-01-8 
229-02-8 

229-02-8 (Duplicate) 
229-03-8 

229-03-8 (Duplicate) 
229-04-B 

T JAOU-227-VW-01-20.0-S 
T JAOU-227-VW-Ol-l00.0 

, 

DU 
TJAOU-227-VW-01-200.o-S , 
T JAOU-227-VW-01-250-S 
T JAOU-227-VW-01-275-S 

229-01-B . ! 

229-04-8 
T JAOU-229-qR-07-5.0-S 

T JAOU-229-GR-07-5:0"DU 
T JAOU-227 -VW-01-200.0-S 
T JAOU-227-VW-01-250-S 
T JAOU-227-VW-01-275-S 
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COCType Number of Samples 
Volatile Organic 14 environmental; 
Compounds 4 duplicates 
(continued) 
Semivolatlle Organic 10 environmental; 
Compounds 2 duplicates 

§ Refer to fqotnot9"s at end of table. 
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Table 0-1 (Continued) 

Summary of COCs for SWMU 229 Confirmatory Sampling 

Maximum 

Background Limit Average 

COCs Greater Than North Supergroup' Maximum Concentratlonb Sampling Locations Where 

Background and (mg/kg except where Concentration (mg/kg (mg/kg except where Background Concentration 

Associated COCs noted) except where noted) noted) was Exceededc 

Methylene chloride NA 1.05 J ltg/kg 2.51 ltg/kg T JAOU-227-VW-01-250-S 
T JAOU-227-VW-01-275-S 

Acenaphthene NA 5.55 J ltg/kg 140 Itg/kg T JAOU-229-GR-06-3.0-S 

Anthracene NA 9.17 J ltg/kg 141 ltg/kg T JAOU-229-GR-06-3.0-S 
Benzo(a)anthracene NA 71 J Itg/kg 92.4 !1gikg 229-01-A 

229-01-A (Duplicate) 
Benzo(b)fluoranthene NA 160 J !1g/kg 111 ltg/kg 229-01-A 

. 229-01-A (Duplicate) 
Benzo(a)pyrene NA 92 J Itg/kg 95.5 !1g/kg 229-01-A 

229-01-A (Duplicate) 
Chrysene NA 120 J !1Wkg 10511g/1<g 229-01-A 

229-01-A (Duplicate) 
Fluoranthene NA 230 J ltg/kg 82.2 !1g/kg 229-01-A 

229-01-A (Duplicate) 
229-01-B 
229-03-A 

T JAOU-229-GR-06-0.0-S 
T JAOU-229-GR-06-3.0-S 

Fluorene NA 3.71 J !1g/kg 139 !1g/i<g T JAOU-229-G R-06-3.0-S 
-

Phenanthrene NA 180 J Itg/kg 71.71lg/kg 229-01-A 
229-01-A (Duplicate) 

229-01-8 
229-03-A 

T JAOU-229-GR-06-0.0-S 
T JAOU-229-GR-06-3.0-S 

Pyrene NA 280 J !1gikg 84.8 !1g/kg 229-01-A 
229-01-A (Duplicate) 

229-01-8 
229-o3-A 

T JAOU-229-GR-06-0.0-S 
T JAOU-229-GA-06-3. o-S 
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Table D-1 (Concluded) 

Summary of COCs for SWMU 229 Confirmatory Sampling 

--
Maximum 

Background L1m~ Average 

CbCs Greater Than North Supergroup' Maximum Concentrationb Sampling Locations Where 

Background and (mg/kg except where Concentration (nig/kg (mg/kg except where Background Concentration 

COCType Number of Samples, Associated COCs noted) except where noted) noted) was Exceededc 

Semivolatile Organic 10 environmental; bis(2-Ethylhexyl) NA 170 J J!g/kg 139 J!g/kg 229-01-B 
Compounds 2 duplicates phthalate T JAOU-229-GR-06-0 .O-S 
(continued) T JAOU-229-GR-07-5.0-S 

t JAOU-229-GR-07 -5.0-DU 
T JAOU-227-VW-01-20.0-S 

HE compounds 10 environmental; None . NA NA NA All samples nondetect 
2 duplicates 

Inorganics and 2 environmental; Chloride NA 87.0 86.0 T JAOU-227-VW-01-20.0-S 
General Chemistry o duplicate 

10 environmental; Cyanide NA 0.159 J 0.151 T JAOU-221-VW-01-150.0-S 
1 duplicate 

aFrom Dinwiddie (September 1997). 

bAverage concentration includes all samples. For nondetectiiJn 'results, the method detection limit is used to calculate the average. 
clncludes samples with nondetection results where the MOL or MDA exceeds the approved background limit. ' 

dThe tritium background value of 0.021 pCVg was calculated from the Tharp (February 1999) tritium background value of 420 pCilL. The pCVL value was converted to the pCVg value 
using the assumption of 5 percent soil moisture and a soil density of 1 glcublc centimeter. ' 
COC = Constituent of concern. 
DU = Duplicate sample. 
g = Gram(s). 
GR = Grab sample. , 
J = Estimated value (see Data Validation Report [Attachment ED. ' 
L = Liter(s). ' 
J!g/kg = Mlcrogram(s) per kilogram. 
mg/kg = Milligram(s) per kilogram. 
MDA = Minimum detectable activity, 
MOL = Method detection limit. 
NA = Not applicable. 
NO ( ) , = Not ,detected at the laboratory reporting limit, shown ii1 parentheses (see Data Validation Report [Attachment E]). 
pCI = Picocurie(s). 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Op'erable Unit. 
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Table 0-2 

Summary of SWMU 229 Confirmatory Soil Sampling Metals Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

• 
8 
~ 
~ 
'f' 
o 
c: 

Sample Attributes Metals (EPA Method SW846 3005lSW846 3050/SW846 7470/SW846 7471 b) (mglkg) 

Record Date Sample 

g Numberc ER Sample ID Sampled Depth (tt) 

00805-2 229-01-A 9-29-94 0-0.5 

00805-2 229-01-8 9-29-94 0.5-3.0 

00805-2 229-02-A 9-29-94 0-0.5 

00805-2 229-02-B 9-29-94 0.5-3.0 

00805-2 229-03-A 9-29-94 0-0.5 

00805-2 229-03-8 9-29-94 0.5-3.0 

00805-2 229-04-A 9-29-94 0-0.5 

00805-2 229-04-A (Duplicate) 9-29-94 0-0.5 

00805-2 229-04-8 9-29-94 0.5-3.0 

o 604300 T JAOU-229-GR-05-14.0-S 2-28-01 14.0 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 , 
(J1 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 3.0 

604300 T JAOU-229-GR-07-5.0-S 2-28-01 5.0 

604300 T JAOU-229-GR-07-5.0-0U 2-28-01 5.0 

604200 T JAOU-227-VW-01-20.Q-S 3-26-01 20.0 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0· 

Background Concentration (North Supergroup, surface sOil)d 

Background Concentration (North Supergroup, subsurface sOil)d 

CD 

B 
~ 
;oJ 

fil 

OualityAssurance/Ouality Control Samples (mglL) 

00932 Rihsate Blank 9-30-94 

604300 T JAOU-229-GR-EB,001 2-28-01 

604204 T JAOU-227-VW-01-EB1 3-29-01 
o S Refer to footnotes at end oltable. 

8 

I 
<0 

~ 
~ 

NA 

NA 

NA 

Arsenic 

5.1 

1.6 

1.7 

1.8 

.1.5 

4.06 

2.82 

2.5 

2.69 

2.57 

2.72 

2.06 

5.6 

4.4 

NO (0.010) 

NO (0.00457) 

NO (0.00457) 

Hexavalent 

Barium Cadmium Chromium Chromium 

100 1.~ 5.2 ND (0.10) 

73 U 4.0 ND (0.10) 

120 1.1 2.7 ND (0.10) 

6.7 280 2.4 8.6 ND (0.10) 

75 1.4 4.7 ND(O.10) 

5. 94 1.1 6.1 ND (0.10) 

5.' 150 2.:3 8.0 ND (0.10) 

140 2.~ 8.0 ND(0.10) 

6.' 160 2.B 8.6 ND (0.10) 

23E ND (0.013) 6.81 NA 

83.0 NO (0.013) 10.5 NA 

85.1 NO (0.013) 15. NA 

83.0 NO (0.013) 15.' NA 

86.2 ND (0.013) 10.1 NA 

138 NO (0.013) 12.8 0.092 J (0.200) 

87.9 0.074 J (0.500) 25.: NO (0.007) 

. 200 <1 17.3 NC 

200 0.9 12.8 NC 
. 

NO (0.20) NO (0.005) NO (0.010) NO (0.005) 

0.000441 J (0.005) NO (0.000251) NO (0.000781) NA 

0.000247 J (0.005) NO (0.000251) NO (0.000781) NO (0.005) 
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Table 0-2 (Continued) 

Summary of SWMU 229 Confirmatory Soil Sampling Metals Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

• 
Sample Attributes Metals (EPA Method SW846 300S/SW846 30S0/SW846 7470/SW846 7471 b) (mglkg) 

Record Date Sample 

NumberG ER Sample 10 Sampled Depth (tt) Lead Mercury Selenium 

0080S-2 229-01-A 9-29-94 O-O.S 11 NO (O.04) NO (0.25) 

00805-2 229-01-8 9-29-94 0.5-3.0 10 NO (0.04) NO (O.2S) 

0080S-2 229-02-A 9-29-94 0-0.5 9.3 NO (O.04) NO (0.25) 

00805-2 229-02-8 9-29-94 0.S-3.0 32 ND (0.04) NO (0.2S) 

0080S-2 229-03-A 9-29-94 0-0.5 9.0 ND (O.Q4) ND (0.25) 

00805-2 229-03-8 9-29-94 0.5-3.0 P ND (0.04) NO (O.25) 

0080S-2 229-04-A 9-29-94 0-0.5 12 ND (0.04) ND (0.2S) 

00805-2 229-04-A (Duplicate) 9-29-94 0-0.5 11 ND (0.04) ND (0.25) 

00805-2 229-04-8 9-29-94 0.S-3.0 12 NO (0.04) NO (0.2S) 

604300 T JAOU-229-GR-OS-14.0-S 2-28-01 14.0 3.39 0.00492 J (0.00948) 0.360 J (O.SOO) 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 6.32 0.00428 J (0.00936) NO (O.135) 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 3.0 6.39 NO (0.00455) 0.321 J (0.490) 

604300 T JAOU-229-GR-07-S.0-S 2-28-01 S.O 6.22 ND (0.OO4SS) 0.480 J (O.481) 

604300 T JAOU-229-G R-07 -S.O-DU 2-28-01 5.0 6.93 NO (O.00455) NO (0.135) 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 6.81 ND (O.004S5) 0.318 J (O.SOO) 

604200 T JAOU-227-VW-01-150.0-S 3-27:01 150.0 5.48 NO (0.00455) 0.352 J (0.500) 

Background Concentration (North Supergroup, surface sOil)d . 39 <0.25 <1 

Background Concentration (North Supergroup, subsurface soil}d 11.2 <0.1 <1 

Quality Assurance/Quality Control Samples (mglL) 

00932 Rlnsate Blank 9-30-94 NA ND (0.003) NO (0.0002) NO (0.005) 

604300 T JAOU-229-GR-EB-00l 2-28-01 '. NA NO (0.00344) NO (0.000073) NO (0.00309) 

604204 T JAOU-227-VW-Ol-EBl 3-29'01 NA NO (0.00344) NO (0.000073) . NO (0.00309) 

Note: Values In bold exceed background soil concentrations. 

"1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering laboratories. 
bEPA (November 1986). 

cAnlilysis requesVchaln-of-custody record. 

dFrom Dinwiddie (September 1997). 
DU = Duplicate sample. , 
EB = Equipment rinsate blank. 
EPA = U.S. Environmental ~rotection Agency. 

Silver 

NO (0.50) 

NO (0.50) 

NO (0.50) 

ND (0. 50} 

ND (0.50) 

1.4 

NO (O.50) 

NO (0.50) 

NO (0.50) 

NO (O.OS78) 

ND (0.0578) 

0.225 J (0.490) 

ND (0.0578) 

NO (O.OS78) 

ND (O.OS78) 

NO (0.0578) 

<1 

<1 

NO (0.01) 

NO (0.000197) 

NO (0.000197) 

-
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Table D-2 (Concluded) 

Surnmaryof SWMU 229 Confirmatory Soil Sampling Metals Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J ( ) = Estimated value less than the reporting limit, shown in parentheses (see Data Validation Report [Attachment EJ). 
mg/kg = Mililgram(s) per kilogram. . 
rilg/L = Milligram(s) per liter. 
NA . = Not applicable or not analyzed. 
NC = Not calculated by Dinwiddie (September 1997) 
ND () = Not detected at the laboratory reporting limit, shown in parentheses (see Data Validation Report [Attachment EJ). 
S = Soil sample. 
SWMU = Solid Waste Manag'ement Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 
VW = Vapor well. 

• 
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. Table 0·3 

Summary of SWMU 229 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and February-March 2001 

(On-Site and Off-Site Laboratoriesa) 

• 
Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 901.1 b; tritium by EPA Method EERF H.Ol b) (pCVg) 

Record Date Sample Cesium-137 Thorium-232 

Number" ER Sample 10 Sampled Depth (It) Result Errord Result Errofl 

0080Se 229-01-A 9-29-94 0-0.5 0.134 . 0.0147 0.767 0.102 

00805e 229-01-6 9-29-94 0.5-3.0 0.181 0.0185 0.763 0.0988 

00805e 229-02-A 9-29-94 0-0.5 0.144 0.0143 0.765 0.0962 

00805e 229-02-6 9-29-94 0.5-3.0 0.144 0.0159 0.758 0.102 

00805e 229-03-A 9-29-94 0-0.5 0.196 0.0179 0.677 0.0885 

0080Se 229-03-6 9-29-94 0.5-3.0 0.11' 0.0130 0.531 0.0738 

00805e 229-04-A 9-29-94 0-0.5 0.222 0.0204 0.725 0.961 

0080Se 229-04-6 9-29-94 0.5-3.0 0.0253 0.0070 0.775 0.0997 

00805-A 229-01-A 9-29-94 0-0.5 NO (0.1119) -- NA --
0080S-A 229-03-A 9-29-94 0-0.5 NO (0.2269) -- NA --
604301 e T JAOU-229-GR-05-14.0-S 2-28-01 14.0 NO (0.0366) -- 0.477 0.26 

604301 e T JAOU-229-GR-05-19.0-S 2-28-01 19.0 NO (0.0347) -- 0.541 0.287 

604301 e T JAOU-229-GR-06-0.0-S 2-28-01 0.0 0.111 0.0301 0.955 0.455 

604301 e r JAOU-229-GR-06-3.0-0U 2-28-01 3.0 0.0596 0.0327 0.792 0.404 

604301 e T JAOU-229-GR-07-0.0-S 2-28-01 0.0 NO (0.045) -- 0.877 0.437 

604301 e T JAOU-229-GR-07-S.0-0U 2-28-01 5.0 NO (0.0446) -- 0.822 0.406 

604300 T JAOU-229-GR-05-14.0-S 2-28-01 14.0 NO (-0.00397) -- 0.546 0.0773 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 0.142 0.0293 1.14 0.134 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 3.0 0.109 0.0414 1.09 0.139 

604300 T JAOU-229-GR-07-S.0-S 2-28-01 5.0 NO (-0.00752) -- 0.887 0.125 

604300 T JAOU-229-GR-07-5.0-DU 2-28-01 5.0 NO (0.000862) -- 0.994 0.132 

60419ge T JAOU-227-VW-01-20.0-S 3-26-01 20.0 ND (0.0312) -- 0.910 0.432 

60419ge T JAOU-227-VW-01-150.0-S 3-27-01 150.0 NO (0.0267) -- 0.646 0.324 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 NO (0.000336) -- 1.11 0.124 

604200 T JAOU-227-VW-Ol-1S0.0-S 3-27-01 150.0 ND (-0.00697) -- 0.852 0.0968 

6ackground Concentration (North Supergroup, surface soil)f 0.836 NA 1.54 NA 

6ackground Concentration (North Supergroup, subsurface soil)f 0.084 . NA 1.54 NA 
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'. Table D-3 (Continued) 

Summary of SWMU 229 Gamma Spectroscopy and Tritium·Analytical Results 
September 1.994 and February-March 2001 

(On-Site and Off-Site Laboratories") 

• 
Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 9OUb; tritium by EPA Method EERF H.01 ~ (pCVg) 

Record Date Sample Cesium-137 Thorlum-232 

Numberc . ERSample ID Sampled Depth (It) Result Errort Result Errord 

Quality Assurance/Quality Control Samples (pCi/mL) 

00934" Rinsate Blank 9-30-94 NA ND (0.0110) -- ND (0.0539) --
00933 Rinsate Blank 9-30-94' NA NO (7.079) -- NA --

604301 e T JAOU-229-GR-EB-001 2-28-01 NA NO (0.0247) -- NO (0.166) --
604300 T JAOU-229-GR-EB-001 2-28-01 NA NO (2.61) -- ND (0.S83) --

S04205" T JAOU-227-VW-01-EB1 3-29-01 NA NO (0.0239) -- NO (0.156) --
604204 T JAOU-227-VW-01-EB1 3-29-01 NA 8.80 4.27 ND (4.71) "-

Refer to footnotes at end of table. 



I 
ill 
z 
2 .... 

• 
Table 0-3 (Continued) 

Summary of SWMU 229 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and February-March 2001 

(On-Site and Off-Site Laboratoriesa) 

• 
Jj 

1!l 
6 
~ 

Sample Attributes Radionuclldes (gamma spectroscopy by EPA Method 90U b; tritium by EPA Method EERF H.01 b) (pCVg) 

o , ...... 
o 

rn 

~ 
~ 
'" !" 

Record Date 

Number" ER Sample ID Sampled 

00805e 229-01-A 9-29-94 

00805e 229-01-B 9-29-94 

00805e 229-02-A 9-29-94 

0080Se 229-02-B 9-29-94 

0080Se 229-03-A 9-29-94 

00805e 229-03-B 9-29-94 

00805e 229-04-A 9-29-94 

0080Se 229-04-B 9-29-94 

00 805-A 229-01-A 9-29-94 

0080S-A 229-03-A 9-29-94 

604301· T JAOU-229-G R-05-14.0-S 2-28-01 

604301 e T JAOU-229-GR-OS-19.0-S 2-28-01 

604301 e T JAOU-229-GR-06-0.0-S 2-28-01 

604301 e T JAOU-229-GR-06-3.0-DU 2-28-01 

604301 e T JAOU-229-GR-07 -O.O-S 2-28-01 

604301 e T JAOU-229-GR-07-5.0-DU 2-28-01 

604300 T JAOU-229-GR-05-14.0-S 2-28-01 

604300 T JAOU-229-G R-06-0.0-S 2-28-01 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 

604300 T JAOU-229-GR-07-5.0-S 2-28-01 

604300 T JAOU-229-GR-07-S.0-0U 2-28-01 

60419ge T JAOU-227-VW-01-20.0-S 3-26-01 

604199" T JAOU-227-VW-01-150.0-S 3-27-01 

604200 . T JAOU-227-VW-01-20.0-S 3-26-01 

604200 T JAOU-227-VW-Ol-1S0.0-S 3-27-01 

Background concentration (North Supergroup, surface soil)f 

Sample 

Depth (tt) 

0-0.5 

0.5-3·.0 

0-0.5 

0.5-3.0 

0-0.5 

0.5-3.0 

0-0.5 

0.5-3.0 

O-O.S 

0-0.5 

14.0 

19.0 

0.0 

3.0 

0.0 

5.0 

14.0 

0.0 

3.0 

5.0 

S.O 

20.0 

1S0.0 

20.0 

1S0.0 

~ 
is 
8 
g 
§ 
~ Background concentration {North Supergroup, subsurface soil)f 
<0 

~ Refer to footnotes at end of table, 
:» .;:: 

-l 

Tritium 

Result 

ND (0.030) 

ND (0.016) 

ND (0.016) 

ND (0.015) 

ND (0.018) 

ND (0.017) 

ND (0.015) 

ND (0.017) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA . 

NA 

NA 

0.0219 

0.021 9 

Uranlum-235 Uranium-238 
. 

Error<! Result Error<! Result Errord 
-

-- ND (0.308) -- 1.03 0.308 

-- ND (0.279) -- 1.05 0.363 

-- ND (0.274) -- 1.08 0.353 

-- ND (0.316) -- 1.4:3 0.420 

-- ND (0.263) -- 0.861 0.330 

-- ND (0.268) -- ND (2.34) --
-- ND (0.296) -- 1.02 0.386 

-- ND (0.280) -- 1.12 0.S12 

NA ND (0.4189) -- NA --
NA N D (-0.02367) -- NA --
NA ND (0.198) -- ND (0.558) --
NA 0.108 0.172 ND (0.543) I --
NA ND (0.224) -- ND (0.628) --
NA 0.155 0.226 ND (0.751) --
NA 0.119 0.212 1.29 1.10 

NA ND (0.223) -- ND (0.642) --
NA ND (0.0452) -- ND (0.431) --
NA ND (0.0973) -- ND (0.826) --
NA ND (0.06S) -- ND (1.09) --
NA ND (0.128) -- 1.27 0.773 I 

NA NO (0.0766) -- NO (1.44) --
NA 0.104 0.177 NO (0.779) --
NA NO (0.189) -- NO (0.(348) --
NA ND (0.0727) -- 0.809 0.646 

NA ND (0.0743) -- 0.567 0.702 

NA 0.1.8 NA 1.3 NA 

NA 0.18 NA 1.3 NA 



I z 
ij 
ill 
~ 
w 
6 

~ 

o , 
...... 
...... 

B 
CD 

!:.l 
~ g 
8 
8 

I 
"' ~ 
» 
;;:: 

• • 
Table 0-3 (Concluded) 

Summary of SWMU 229 Gamma Spectroscopy and Tritium Analytical Results 
September 1994 and February-March 2001 

(On-Site and Off-Site Labotatoriesa) 

Sample Attributes Radionuclides (gamma spectroscopy by EPA Method 901.1b; tritium by EPA Method EERF H.Q1b) (pCVg) 

Record Date Sample Tritium Uranium-235 Uranium-238 
Number" ' ER Sample ID Sampled Depth (It) Result , Errort Result Errord Result 

Quality Assurance/Quality Control Samples (pCilmL) 

00934e Rinsate Blank 9-30-94 NA NA NA ND (0.0202) -- ND (0.191) 

00933 Rinsate Blank 9-30-94 NA NA NA -13.45 70.07 NA 

604301" T JAOU-229-GR-EB-OOI 2-28-01 NA NA NA ND (0.142) -- ND (0.313) 

604300 T JAOU-229-GR-EB-OOI 2-28-01 NA NA NA ND(3.28) 13.6 ND (64.3) 

604205" T JAOU-227-VW-Ol-EBI 3-29-01 NA NA NA ND (0.0998) -- ND (0.24) 

604204 T JAOU-227-VW-Ol-EBI 3-29-01. NA NA NA ND (10.2) 25,1 ND (110) 
---- ._- --

Note: Valu'es In bold exceed background soli activities, 

aQuanterra Environmental Services, Inc. performed analyses for record numbers 00805-A, 00933. 
General Engineering Laboratories performed analyses for record numbers 604200, 604204, 604300. 
SNLlNM onsiie Radiation Protection Sample Diagnostics Program laboratory pertormed analyses for record numbers 00805,00934,604199,604205,604301. 

bEPA (November 1986) . 

CAnalysis requestlchain-of-custody record. 

dTwo standard deviations about the mean,detected activity. 

Errort 

--
--
--

155 

--
265 

! 

! 

"Analyses for gamma spectroscopy p'erformed at SNUNM's on-site Radiation Protection Sample Diagnostics Laboratory. Analyses for tritium performed by Quanterra Environmental 
Services, Inc. ' 

'From Dinwiddie (September 1997). 

lIThe tritium background value of 0.021 pCVg was calculated from the Tharp (February 1999) tritium background value of 420 pCiIL. The pCilL value was converted to the pCllg 
value USing the assumption of 5 percent soil moisture and a soil density of 1 g!cubic centimeter. 

DU '= Duplicate sample. NO (l = Not detected at the laboratory reporting limit, shown In parentheses (see 
EB = Equipment blank. 
EPA = U.S. Environmental Protection A{jency. 
ER = Environmental Restoration. 
It = Foot (feet). 
g = Gram(s). 
GR = Grab sample. 
ID = Identification. 
NA = Not applicable. 

Data Validation Report [Attachment Ell. 
pCi = Picocurie(s). 
mL = Milliliter. 
S = Soil sample. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 
VW = Vapor well. 

= Error not calculated for nondetectable results. 
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. Table 0-4 

Summary of SWMU 229 Confirmatory Soil Sampling VOC Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

:D 

~ Sample Attributes VOCs (EPA Method SW846 8240/8260b) (j.lglkg) 

'" '" ~ 
Record Date Sample 

Number" ER Sample ID Sampled Depth (It) 

00805-2 229-01-B 9-29-94 0.5-3.0 

00805-2 229-02-B 9-29-94 0.5-3.0 

00805-2 229-02-B (Duplicate) 9-29-94 0.5-3.0 

00805-2 229-03-B . 9-29-94 0.5-3.0 

00805-2 229-03-B (Duplicate) 9-29-94 0.5-3.0 

00805-2 229-04-B 9-29-94 0.5-3.0 

604300 T JAOU-229-GR-05-14.0-S 2-28-01 14.0 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 

604300 T JAOU-229-G R-06-3.0-S 2-28-01 3.0 

604300 T JAOU-229-GR-07-5.0-S 2-28-01 5.0 

604300 TJAOU-229-GR-07-5.0-0U . 2-28-01 5.0 o , .... 
I\J 604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 

604200 T JAOU-227-VW-Ol-l00.0-S 3-27-01 100.0 

604200 T JAOU-227-VW-Ol-l OO.O-OU 3-27-01 100.0 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 

604200 TJAOU-227-VW-01-200.0-S 3-27-01. 200.0 

604204 T JAOU-227-VW-01-250-S 3-28-01 250.0 

604204 T JAOU-227-VW-01-275-S 3-28-01 275.0. 

Quality Assurance/Quality Control Samples (JlglL except Soil Trip Blank in mglL) 

~ 
~ 
~ g 
o 
o o 
o 
o 

~ ..., 

00932 

00932 

00805-2 

604300 

604300 

604204 

604200 

604204 

Rinsate Blank 

Rinsate Blank 

Soil Trip Blank 

T JAOU-229-GR-EB-001 

T JAOU-229-GR-TB-001 

T JAOU-227-VW-Ol-EBI 

T JAOU-227-VW-Ol-TB 

T JAOU-227-VW-Ol-TB 

1ii Refer to footnotes at end of table. 

'" ~ 
". 
s: 

9-30:94 NA 

9-30-94 NA 

9-29-94 NA 

2-28-01 NA 

2-28-01 NA 

3-29-01 NA 

3-26-01 NA 

3-29-01 NA 

2:Butanone Acetone Methylene chloride 

6 J (10) 9 J (10) ND (5) 

6 J (10) NO (10) ND (5) 

6 J (10) ND (10) ND (5) 

6 J (10) ND (10) ND(5) 

6 J (10) NO (10)· NO (5) 

7 J (10) 6 J (10) NO (5) 

NO (0.76) NO (1.00) NO (5.00) 

NO (0.76) NO (1.00) NO (5.00) 

NO (0.76) . NO (1.00) . NO (0.44) 

NO (0.76) 3.32 J (5.00) ND (0.44) 

NO (0.76) 1.51 J (4.90) ND (0.44) 

19.1 NO (1.00) ND (0.44) 

NO (0.76) NO (1.00) NO (0.44) 

1.23 J (5.00) NO (1.00) NO (0.44) 

NO (0.76) ND (1.00) NO (0.44) 

1.68 J (5.00) 1.96 J (5.00) NO (0.44) . 

17.3 7.30 . 0.569 J (5.00) 

5.19 5.25 1.05 J (5.00) 

ND (10) 10 ND (5) 

5J 23 NO (5) 

9 J (10) 15 NO (5) 

ND (0.81) NO (0.82) NO (5.00) 

NO (0.81) ND (0.82) NO (5.00) 

NO (0.81) NO (0.82) NO (0.63) 

NO (0.81) NO (0.82) ND (0.63) 

NO (0.81) NO (0.82) ND iQ.63) 
-_ .. - -- - - -

• 

. 
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Table 0-4 (Concluded) 

Summary of SWMU 229 Confirmatory Soil Sampling VOC Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratoriesa) 

a1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering laboratories. 
bEPA (November 1986). 
CAnalysis request!chain-of-custody record. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Estimated villue (see Data Validation Report [Attachment ED. 
J ( ) = Estimated value less than the reporting limit, shown In parentheses (see Data Validation Report IAttachment ED. 
L = Uter(s). 
~g/kg = Mlcrogram(s) per kilogram. 

I-1g = Microgram(s). 
mg = Milligram(s). 
NA = Not analyzed. 
NO ( ) = Not detected at the laboratory reporting limit, shown in parentheses (see Data Validation Report [Attachment EJ). 
S = Soil sample. 
$WMU = SolidWaste Management Unit. 
TB = Trip blank. 
VOC = Volatile organic compound. 
VW = Vapor well. 

• 



• 

• 

Table D-5 
Summary of SWMU 229 VOC Analytical Detection Limits 

September 1994 
(Off-Site Laboratorya) 

Method Detection Limit 
AnaMe (J.\g/kg) 

1,1,1-Trichloroethane 5 
1,1,2,2-Tetrachloroethane 5 
r,1 ,2-Trichloroethane 5 
1,1-Dichloroethane 5 
1,1-Dichloroethene 5 
1,2-Dichloroethane 5 
1,2-Dichloropropane 5 
2-Butanone 10 
2-Chloroethyl vinyl ether 10 
2-Hexanone 10 
4-Methyl-2-pentanone 10 
Acetone 10 
Benzene 5 
Bromodichloromethane 5 
Bromoform 5 
Bromomethane 10 
Carbon disulfide 5 
Carbon tetrachloride 5 
Chlorobenzene 5 
Chloroethane 10 
Chloroform 5 
Chloromethane 10 
Dibromochloromethane 5 
Ethyl benzene 5 
Methylene chloride . 5 
Styrene 5 
Tetrachloroethene 5 
Toluene 5 
Trichloroethene 5 
Vinyl acetate 10 
Vinyl chloride 10 
Xylene 5 
total-1 ,2-Dichloroethene 5 
cis-1 ,3-Dichloropropene. 5 

. trans-1,3-Dichloropropene 5 

aEnvironmental Control Technology Corporation. 
[lg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
vac = Volatile organic compound. 

. 

AU4·03iWP/SNL03:R5313·D.doc D-14 840857.02.06.00.00 04107/039:45 AM 



• Table 0-6 
Summary of SWMU 229 voe Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte (f.l9/kg) 

1,1,1-Trichloroethane 0.29 
1,1,2,2-Tetrachloroethane 0.3 
1,1,2-Trichloroethane 0.36 
1,1-Dich loroethane 0.41 
1,1-Dichloroethene 0.262 

1,2-0ichloroethane 0.27 
1,2-Dichloropropane 0.32 
2-Butanone 0.76 
2-Hexanone 0.94 
4-Methyl-2-pentanone 1.34 
Acetone 1.00 
Benzene 0.39 
Bromodichloromethane 0.35 
Bromoform 0.36 
Bromomethane 0.31 
Carbon disulfide 0.62 
Carbon tetrachloride 0.26 
Chlorobenzene 0.4 . 

Chloroethane 0.28 
Chloroform 0.47 
Chloromethane 0.35 
Dibromochloromethane 0.41 
Ethyl benzene 0.35 
Methylene chloride 0.44 
Styrene 0.32 
Tetrachloroethene 0.4 
Toluene 0.5 
Trichloroethene 0.72 
Vinyl acetate 0.77 
Vinyl chloride 0.3 
Xylene 1.05 
cis-1,2-Dichloroethene 0.41 
cis-1,3-Dichloropropene . 0.28 
trans-1,2-Dichloroethene 0.37 
trans-1,3-Dichloropropene 0.24 

aGeneral Engineering Laboratories. 
f.lg/kg = Microgram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

AU4-03IWP/SNL03:A5313-D.doc 0-15 840857.02.06.00.00 04/08/031:53·PM 
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'fable D-7 

Summary of SWMU 229 Confirmatory Soil Sampling SVOC Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories3 ) 

Sample Attributes SVOCs (EPA Method SW846 8270b) (lJ.9Ikg) 

Record Date Sample 8enzo(a) 8enzo(b) 8enzo(a) 

Number" ER Sample ID Sampled Depth (ft) Acenaphthene Anthracene anthracene fluoranthene pyrene 

00805-2 229-01-A 9-29-94 0-0.5 ND (330) ND (330) 71 J (330) 160 J (330) 50 J (330) 

00805-2 229-01-A (Duplicate) 9-29-94 0-0.5 ND (330) ND (330) 6 J (330) 160 J (330) 92 J (330) 

00805-2 229-01-B 9-29-94 0.5-3.0 ND (330) ND (330) ND (330) ND (330) ND (330) 

00805-2 229-03-A 9-29-94 0-0.5 ND (330) ND (330) ND (330) ND (330) ND (330) 

0080S-2 229-03-B 9,29-94 0.5-3.0 ND (330) ND (330) ND (330) ND (330) ND (330) 

604300 T JAOU-229-GR-OS-14.0-S 2-28-01 14.0 ND (4.00) ND (4.66) ND (5.99) ND (2.33) ND (2.00) 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 ND (4.00) ND (4.66) ND (5.99) ND (2.33) ND (2.00) 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 3.0 5.S5 J (33.3) 9.17 J p3.3) ND (5.99) ND (2.33) . ND (2.00) 

604300 T JAOU-229-GR-07-5.0-S 2-28-01 5.0 NO (4.00) ND (4.66) ND (5.99) NO (2.33) NO (2.00) 

604300 T JAOU-229-GR-07-5.0-0U 2-28-01 5.0 NO (4.00) NO (4.66) ND (5.99) ND (2.33) NO (2.00) 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 ND (4.00) NO (4.66) ND (5.99) NO (2.33) NO (2.00) 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 . 150.0 . NO (4.00)' NO (4.66) ND (5.99) . ND (2.33) NO (2.00) 

Quality Assurance/QUality Control Samples (I19IL) 
00932 Rinsate Blank 9-30-94 NA NO (10) ND (10) NO (10) ND (10) NO (10) 

604300 T JAOU-229-GR-EB-00I 2-28-01 NA ND (0.07) ND (0.13) NO (0.1) NO (0.13) NO (0.13) 

604204 T JAOU-227-VW-Ol-EBI 3-29-01 NA NO (O.07l. .N0{O~ _1'-lQjO.l) NO (0.13) . __ NDJ().13) 

Refe! to footnotes at end of table. 

• 
.. ' 

Chrysene 

110 J (330) 

120 J (330) 

ND (330) 

ND (330) 

ND (330) 

ND (6.33) 

NO (6.33) 

ND (6.33) 

NO (6.33) 

NO (6.33) 

NO (6.33) 

NO (6.33) 

NO (10) 

NO (0.12) 

-
NO (0.12L.J 
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Table 0-7 (Concluded) 

Summary of SWMU 229 Confirmatory Soil Sampling SVOC Analytical Results 
September 1994 and February-March 2001 

(Off-Site Laboratories") 

Sample Attributes SVOCs (EPA Method SW846 8270b) (~g/kg) 

Record Oate Sample 

Numbef ER Sample 10 Sampled Oepth (It) Fluoranthene Fluorene Phenanthrene 

00805-2 229-01 'A 9-29-94 0-0.5 230 J (330) NO (330) 170 J (330) 

00805-2 229-01-A (Ouplicate) 9-29-94 0-0.5 200 J (330) NO (330) 180 J (330) 

00805-2 229-01-B 9-29-94 0.5-3.0 53 J (330) NO (330) 49 J (330) 

00805-2 229-03-A 9-29-94 O-O.S 70 J (330) NO (330) 44 J (330) 

0080S-2 229-03-B 9-29-94 0.S-3.0 NO (330) NO (330) NO (330) 

604300 T JAOU-229:GR-OS-14.0-S 2-28-01 14.0 NO (3.33) NO (3.00) NO (4.00) 

604300 T JAOU-229-GR-06-0.0-S 2-28-01 0.0 23.S.J (33.3) NO (3.00) 17; 1 J (33.3) 

604300 T JAOU-229-GR-06-3.0-S 2-28-01 3.0 63.5 3.71 J (33.3) 50.3 
604300 T JAOU-229-GR-07-S.0-S 2-28-01 S.O NO (3.33) NO (3.00) NO (4.00) 

604300 T JAOU-229-GR-07-5.0-0U 2-28-01 5.0 NO (3.33) NO (3.00) NO (4.00) 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 NO (3.33) NO (3.00) NO (4.00) 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 1S0.0 NO (3.33) NO (3.00) NO (4.00) 

Quality Assurance/Quality Control Samples (I!g/L) 

00932 Rinsate Blank .. 9-30-94 NA NO (10) NO (10) NO (10) 

604300 T JAOU-229-GR-EB-001 2-28-01 NA NO (0.12) NO (0.12) NO (0.12) 

604204 T JAOU-227-VW-01-EB1 3-29-01 NA NO (0.12) NO (0.12) NO (0.12) 

"1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering Laboratories. 

bEPA (November 1986). 

CAnalysis requestlchain-of-custody record. 
OU = Duplicate sample. 
EB = Equipment rilisate blank. 

I!g/L 
NA 

= Mlcrogram(s) per liter. 
= Not analyzed. 

pyrene 

190 J (330) 

280 J (330) 

44 J (330) 

50 J (330) 

NO (330) 

NO (8.66) 

20.6 J (33.3) 

S9.9 

NO (8.66) 

NO (8.66) 

NO (8.66) 

NO (8.66) 

NO (10) 

NO (0.14) 

NO (0.14) 
--

• 
bis(2-Ethylhexyl) 

phthalate 

NO (330) 

NO (330) 

170 J (330) 

NO (330) 

NO (330) 

NO (6.99) 

32.S J (33.3) 

NO (6.99) 

23.3 J (33.3) 

15.6 J (33.3) 

88.5 J 

NO' (6.99) 

NO (10) 

NO (0.04) 

NO (0 • .04) 
--

EPA = U.S.· Environmental Protection Agency. NO (). = Not detected at the laboratory reporting "mi~ shown In parentheses (see 
ER = EnVironmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
10 = Identification. 
J = Estimated value (see Oata Validation Report (Attachment Ell. 
J ( ) = Estimated value less that the reporting limit, shown In parentheses (see 

Oata Valldatiol1 Report (Attachment El). 
I!g/kg = Microgram(s) per kilogram. 

Oata Validation Report [Attachment Ell. 
S = Soil sample. 
SVOC = Semlvolatfle organic compound. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable Unit. 
VW = Vapor well. 



Table 0-8 
Summary of SWMU 229 SVOC Analytical Detection Limits 

. September 1994 
(Off-Site laboratorya) 

Method Detection Limit 
Analyte (Jl9/kg) .. 

1,2,4-Trichlorobenzene 330 
1,2-Dichlorobenzene 330 
1,3-Dichlorobenzene 330 
1,4-Dichlorobenzene . 330 
2,4,5-Trichlorophenol 330 
2,4,6-Trichlorophenol 330 
2,4-Dichlorophenol 330 
2,4-Dimethylphenol 330 
2,4-Dinitrophenol 1,670 
2,4-Dinitrotoluene 330 
2,6-Dinitrotoluene 330 
2-ChloronaQhthalene 330 
2-Chlorophenol 330 
2-Methylnaphthalene 330 
2-Nitroaniline 1,670 
2-Nitrophenol 330 
3,3'-Dichlorobenzidine 670 
3-Nitroaniline 1,670 
4-Sromophenyl. phenyl ether 330 
4-Chloro-3-methylphenol 330 
4-Chlorophenyl phenyl ether 330 
4-Methylphenol 330 
4-Nitroaniline 1,670 
4-Nitrophenol 1,670 
Acenaphthene 330 
Acenaphthylene 330 
Anthracene 330 
Benzo a)anthracene 330 
Benzo a)pyrene 330 
Benzo b)fluoranthene 330 
Benzo (Qhi)PElrylene 330 
Senzo k)fluoranthene 330 
Butylbenzyl phthalate 330 
Chrysene --'. 330 
Di-n-butvl phthalate 330 
Di-n-octyl phthalate 330 
Dibenz[a,hjanthracene 330 
Dibenzofuran 330 
Diethylphthalate 330 
Dimethylphthalate 330 
Fluoranthene 330 
Fluorene 330 
Hexachlorobenzene 330 
Hexachlorobutadiene 330 

• Refer to footnotes at end of table. 
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Table D-8 (Concluded) 
Summary of SWMU 229 SVOC Analytical Detection Limits 

September 1994 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte (1l9/kg) 

Hexachlorocyclopentadiene 330 
Hexachloroethane 330 
Indeno(1,2,3-c,d)pyrene 330 
Isophorone 330 
Naphthalene 330 
Nitrobenzene 330 
Pentachlorophenol 1,670 
Phenanthrene 330 
Phenol 330· 
Pyrene 330 
bis 2-Chloroethoxy)methaoe 330 
bis 2-Chloroethyl)ether 330 
bis 2-Ethylhexyl)phthalate 330 
bis~ChloroisopropYI ether . 330 
n-Nitrosodipropylamine 330 

aEnvironmental Control Technology Corporation. 
Ilg/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound . 
SWMU = Solid Waste Management.Unit. 

. 
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Table 0-9 
Summary of SWMU 229 SVOC Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte 11lg/kgt 

1,2,4-Trichlorobenzene 4.66 
1,2-Dichlorobenzene 4.33 
1,3-Dichlorobenzene 3.33 
1,4-Dichlorobenzene 5.99 
2,4,5-Trichlorophenol 42.3 
2,4,6-Trichlorophenol 24.6 
2,4-Dichlorophenol 7.99 
2,4-Dimethylphenol 71.9 
2,4-Dinitrophenol 15.0 
2,4-Dinitrotoluene 5.00 
2,6-Dinitrotoluene 3.00 
2-Chloronaphthalene 34.0 
2-Chlorophenol 5.00. 
2-Methyl-4,6-dinitrophenol 16 
2-Methylnaphthalene 4.00 
2-Nitrophenol 46.3 
3,3'-Dichlorobenzidine 143 
4-Bromophenyl phenyl ether 4.66 
4-Chloro-3-methylphenol 36.6 
4-Chlorobenzenamine 58.9 
4-Chlorophenyl phenyl ether 3.33 
4-Nitrophenol 21.0 
Acenaphthene 4.00 
Acenaphthylene 3.66 
Anthracene 4.66 
Benzo(a)anthracene 5.99 
Benzo(a)()yrene 2.00 
Benzo(blfluoranthene 2:33 
Benzo(Qhi)perylene 5.00 
Benzo.(k)fluoranthene 5.00 
Butylbenzyl phthalate 12.7 
Carbazole 5.00 
Chrysene 6.33 
Dibenz[a,hjanthracene 2.66 
Dibenzofuran 2.66 
Diethylphthalate 19.6 
Dimethylphthalate 11.7 
Di-n-butyl phthalate 20.6 
Di-n-octyl phthalate 8.99 
Di~henyl amine 15.7 
Fluoranthene 3.33 
m,p-Cresols 5.66 
m-Nitroaniline 86.6 
o-Nitroaniline 80.9 
p-Nitroaniline 83.9 

Refer to footnotes at end of table. 

. 
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Table 0-9 (Concluded) 
Summary of SWMU 229 SVOC Analytical Detection Limits 

February-March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
Analyte 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(1,2,3-c,d)pyrene 
Isophorone 
Naphthalene 
Nitrobenzene . 

Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 

aGeneral Engineering Laboratories. 
jJ.g/kg = Microgram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 

jgg/kgl 
3.00 
4.66 
6.66 
33.0 
4.33 
6.66 
2.33 
3.33 
36.6 
60.9 
4.00 
3.66 
B.66 
5.99. 
6.66 
6.99 
37.1 
33.0 
47.6 
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Table 0-10 
Summary of SWMU 229 HE Analytical Detection Limits 

September 1994 
(Off-Site Laboratorya) 

Method Detection Umit 
Analyte (J).Q/ka) 

1,3,5-Trinitrobenzene . 1,250 
1,3-Dinitrobenzene 1,250 
2,4,6-Trinitrotoluene 1,250 
2,4-Dinitrotoluene 

. 
1,250 

2,6-Dinitrotoluene 1,250 
HMX 1,250 
m-Nitrotoluene 1,250 
Nitrobenzene 1,250 
o-Nitrotoluene 1,250 
p-Nitrotoluene 1,250 
RDX 1,250 
Tetryl 2,500 

aEnvironmental Control Technology Corporation . 
. HE = High explosive(s). 
HMX = 1,3,5,7 -tetranitro-1 ,3,5,7 -tetrazacyclooctane. 
j.lg/kg = Micrograril(s) per kilogram. 
RDX = 1 ,3,5-trinitro-1 ,3,5-triazacyclohexane. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinitrophenylmethylnitramine . 

AU4·03M1P/SNL03:R5313·D.doc 0-22 840857.02.06.00.00 04/071039:45 AM 
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Table 0-11 
Summary of SWMU 229 HE Analytical Detection Limits 

February-'March 2001 
(Off-Site Laboratorya) 

Method Detection Limit 
. Analyte (J.l.9/kg) 

1,3,S-Trinitrobenzene 11.9 
2,4,6-Trinitrotoluene 14.1 
2,4-Dinitrotoluene 12.0 
2,6-Dinitrotoluene 1S.7 
2-Amino-4,6-dinitrotoluene 13.4 
4-Amino-2,6-dinitrotoluene 10.1 
HMX 16.8 
m-Dinitrobenzene 13.4 
m-Nitrotoluene 11.6 
Nitrobenzene 14.0 
o-Nitrotoluene . 1S.2 
p-Nitrotoluene 11.6 
RDX 12.S 

. Tetryl 1S.S 

aGeneral Engineering Laboratories. 
HE = High explosive(s). 
HMX '" 1 ,3,S, 7 -tetranitroc 1 ,3,S,7 -tetrazacyclooctane. 
J.l.g/kg = Microgram(s) per kilogram . 
RDX = 1 ,3,S-trinitro-1 ,3,S-triazacyclohexane. 
SWMU = Solid Waste Management Unit. 
Tetryl = 2,4,6-trinilrophenylmethylnitramine. 

AU4·03JWP/SNL03:A5313-D.doc 0-23 840857.02.06.00.00 04107/039:45 AM 



i 
~ 
§ 

~ 
't' o 

~ 

o , 
N 
.j:>. 

~ 
CD 

!!J a 
f" 
;.ii 
S 
8 

I 
'" '" ~ 
» 
;;:: 

Record 

• 
Table 0-12 

Summary of SWMU 229 Confirmatory Soil Sampling Inorganic, General Chemistry, and 
Total Petroleum Hydrocarbons Analytical Results 

September 1994 and February-March 2001 
(Off-Site Laboratoriesa) 

Inorganic and General Chemistry (EPA Methods 300.0 and 9010b) and 

Sample Attributes Total Petroleum Hydrocarbons (EPA Method 418.1 b) (mg!kg) 

Date Sample 

• 

Numberc ERSample 10 Sampled Depth (It) Chloride Total Cyanide Total Petroleum Hydrocarbons 

00805-2 229-01-A 9-29-94 0-0.5 NA NA 

00805-2 229-01-A (Duplicate) 9-29-94 0-0.5 NA' NA 

00805-2 229-01-8 9-29-94 0.5-3.0 NA NA 

00805-2 229-02-A 9-29-94 0-0.5 NA NA 

00805-2 229-02-8 9-29-94 0.5-3.0 NA NA 

00805-2- 229-03-A 9-29-94 0-0.5 NA NA 

00805-2 229-03-8 9-29-94 0.5-3.0 NA , NA 

00805-2 229-04-A 9-29-94 0-0.5 NA NA 

00805-2 229-04-A (Duplicate) 9-29-94 0-0.5 NA NA 

00805-2 229-04-B 9-29-94 0.5-3.0 ' NA NA 

604200 T JAOU-227-VW-01-20.0-S 3-26-01 20.0 87.0 NO (0.142) 

604200 T JAOU-227-VW-01-150.0-S 3-27-01 150.0 84.9 0.159 J (0.250) 

Quality Assurance/Quality Control Samples (mglL) 

00932 Rinsate Blank 09-30-94 NA NA NO (0.01) 

604204 I TJAOU-227-VW-01-EB1 I 3-29-01_ I NA I 0.340 I NO (0.00276) 
-

a1994 samples analyzed by Environmental Control Technology Corporation; 2001 samples analyzed by General Engineering Laboratories. 
bEPA (November 1986). 

CAnalysis requestlchain-of-custody record. 
EB = EqUipment rinsate blank. 
EPA = U.S. Environmental Protection Agency. 

= Milligram(s) per liter. 
= Not analyzed. 

NO (40) 

81 

NO (40) 

NO (40) 

NO (40) 

NO (40) 

NO (40) 

NO (40) 

NA 

NO (40) 

, NA 

NA 

NO (1.0) 

I NA 

ER = Environmental Restoration. 

mglL 
NA 
NO () = Not detected at the laboratory reporting limit. shown in parentheses (see 

It = Foot (feet). 
10 = Identification. 
J ( ) = Estimated value less than the reporting limit. shown in parentheses (see 

Data Validation Report [Attachment Ell. 
mg!kg = Milligram(s) per kilogram. 

Data Validation Report [Attachment Ell. 
S = Soil sample. 
SWMU = Solid Waste Management Unit. 
T JAOU = Tijeras Arroyo Operable UnR. 
VW = Vapor well. 
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\:'" ~~.i~ / ·~~i;;~:::~3.-/';:\~1~ '~;~~~~~e.:::~:" ~~: , 

. 

-'i·J-i\;:!;~~"f~:} ... 1.i;: ~;~~. ,~.~~i:,. 
;':,4~'~~;?':hr~~~' .~i 4.1V~' 

',,;7"" 

,: '~,30 , ..• ". 

. '~ ....... 
~. ''; . 

, ., 
." 

...... , . 

:", C9i\<iiiliJli. 'il~,"',"-ieee;pl" ,...-/., , 
~-'~'9""==='='==~====;===;=============:================'=''':!:' ~""~""=="" ~=::!l; .• __ 

,,' OesCribe,/ihy uncorrOCled dellcierici"" iii S4oion 5.0 "CompIete""ss M .... m""'· below. ".-., .. " ; .. ;, ...... .. :-;.J ,,..:,.,~,.~ .';_ ....... , ..... -... '":"~ __ . -'w', ''''-''~'.'':,'~ , ... ,:~ •• ;.,.""",,,,,,.,,,-,,~, 

",' -" "",'. hem, 

q~I~'1.n.!I ~:meon S;i~pi,o"COII~ l~1ind AiiicbC~ .... , ',., ", ." ,. ".'. 

~J$es'filquestl!ii,i;n' AF.tC6c'agiile Miri'lhcis"'~-siiri;pi;Coii~tiiO:"" 

.-.'"~ 

,. ... ,": ?')!VJri':""~;' 

. '-~ ,::'~I,' "," ~":. .' 

The sample Iocalion on the Sample Colealon log' agre ...... iii; uie AFVcOC a.-.dP;OjIlCl" :Specific 
plan,requ;remenls or- aulhori~ad chanq .. 10 the plan{sJ. ' 

:me nuinbet 01 invesligalivo and ac Samples coIIec\ed .. as \hal specilied In /he ptojed-specific' 
plan(sJ oraUlhoriled chang •• to the plan(s); 

rt'.~3¥~alyS"$ (equesled qn Ih~;~:r~otlhose speclfied in the p,OjOCi-speciflC plan{s) or 
aiilhorited changes Ici the plan!s)_ " -- ' • 

• Oosaibe aiiy uncarrOCled delici.ncies in SoCiion 5,0. "Comploleness AssessmenL" below. 

ReYiewed by: ~4.!."'-,,;.. .... , , ... s6 ... ~-"?-,,,-:?A ..... "'~''7'.!.; _.,..-__ .,..-_____ _ 
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4;Q, A~alytlcaILabbratory. Report' 
, r7.i-~· {::';~:.: •. 

Item, 

~... :' :"-. ,: :-, ....... .:" ..... 

All box~sonth~ 9~mple Collection Log are c;ql1JP'l(it~::,,,. ,~\ .:/ ,:';-I': ',''-Y 

. Somebb~esh~~Etbeenchecked no; all problems ,are resolved. 
',.". 

';;: .. ;'. 
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If any boxes' have been checked no,-describe problem and resoMioh!" ". , 

.' tJ(2l';};J~tclff{J/I£(Ie,,1 ;, &C J4'yk: -~6~.f del Ihd!c6/e ~,;!1e (/uf,.t4,~,ck) 
4J A?rh...,d /l!f'/tJve PN OI7"17Z - S- """,(..t?w #, .... 017"77."2-'1 - 74cr".
~~1.&nc V~-1 r«"J' vr.r k;,("",i i . .,';; ,. 

-------------'-------------'--------'-..,..........".,..-':~ 

5.2 Amilysi~i Reque$lAnd Chaln.Ot.custodyReoordARlOOC· 
" ' ... ~- .. , . '.' . 

All boxes on. the ARJCOC review are' complete:· . 

.some .boxeshavebeeh -cheCked'oo;alfproble~ a.~ .ie$9/Yed •. 
. , .~" • . ....... . , ." ............ '" ' .~ ••.. ," '.- ' ... i . ¥' 

.. "Yes 

".0. 
-0 

No 
g-. 

,~"..",-, .. 

~,.-, 

It any boxes have been checked no, describe problem and resolution: 

~;};~·~(~ue~~a~(~~~·~t.~~~~~~~(~~~f;~,~/ __ -_·~62~~~~~~~··~e~?~·~~'1G~G~.L.~~~(~~.,_~ .... -------------------" 
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Date: - I -z.-t7-YY 
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'5.3" D ocum en! Comparj:>on . ,'}F;~/i1,:?;(i',X);>~:~t~~i;';:~,1fc;~L\),:{ 
All boxes on th_~ ~£s.~~~ut 9.o!l1pa(j{Sqa."Qr~ ,complete·:.'" ,'"iC, ", """" "L"""" :,?-,.,<."",.,.-",,,~.~O' ," :,1 
SO[Re''bf,p~':El~Jfirvea)een.JcneCked no; all problelJls are resolved. , ,0 , ,0 .:~: ' 
.. :1fsf'l:'~'~";~\:·"~~~t..~;~~~~~;<b·~':~"!;··:'!:'~<":·.'·.'.~- '.' . '," _ .' - ... i~:«~~~, ... ,_ .. ~ ..... ..,'.~ ..... : .. '-':'::~~~~.-&i-:~~~~~'o;··i/$ . 
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'. ·.'.tI':·~ 0- .- •. ~ '. _ "' ••• ;...._, ......... ~.~.... .' ..•••• ...,...." .... 

, All I::jOXes on lfie Lab Report ~vje"'!;,~m,c;;QmpJ~JE!~, :.,,,_,,,1",,,-""'-;:'" ~;':',."-:'bti'" '" ,"":.{>I";<1':,;,,(2 ''>,k fO':" .. , ,""0 .," ". 
Sqrnebox,es have been checked nO; all problems are ,resolved. , '0, GI-"~' " , 

:- . ..' , '. -: •• ' . '.. • ••• '_I .~, ••••• 1' ,,::.,~ .... ,,}(,<"l ~:~:·!.~}~.~:.:~z.:~~,i ... S;:.~'£.-t!!i·~~lf;;: :,n:j
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. . all samples? .' 
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3.0 SUMMARY: 'Summarize the findings in the table below. List ant)' samples/fractiorls for whi~ .. ' , .. 

. detid~'~~fes<have been noted. Use the qualifiers given at the.enq.ot the:tableiU'P9~~.~:~.l·~~lli1t(~~)n;:i.:·._ 
. other qualifiers in the comments column: .. ,,,,,. __ - ,,"" ." ... ,." '-'r . . ." ',., 
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... -. ,'" .~-" .. ~ ....• .,. 
~ wO-' .w_ .,',,- _. ,.' .. 
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QUALIFIERS: . 

J =. Estimated quantity· (provide reason) 

B..; Contamination in I:llank (indicate which blank) 

p= Laboratory pteCisicin does not meet criteria 

A = 'Reporting units inapprQPoate 

N= There :is p~~~~niptive evidence 01 the presencp 
•• N' ..... - .... 

of th!'l matarial 

UJ = The mater!al was analyzed ~o.r but )Va~ .not ... _ 

deteded;'The associated value is an estimate . . 

ilnd may be. inaccl.!rat~ .. orjinptecise, 
. -" .. '-- . . 
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"' ...... , .... 
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. Special O<i! reqdiren)-entS -':'," 
-j -"'-.'1 

. Sample team merijberls);·theirsignal1?re(s), 'andiilitialF" . 
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DOGt:JMENTA'n0'N' COMPLETENESS CHECKLIST. 
(DATA VEAlACATIONN ALIOATIONLEVEL1 ;. ··oY.i)' 

. . .. ',., . . :'i _ . . ;. ",: -,;: '~'; .':.. ... <"H,: .... 

" 

. 2..0 AnalysIs Request and ChaIn of Custody Record ... ," '. ·,j:ii;~:.~;:-:.~.·~· 
·Cdniplel~?·.····;,: <::;COli'~8df·.;,;.,.; .. , :,;;: 

. Yes No Ves . No' 

Page numbet andlOIal number 0/ 'pilges ' ..•. . "' t./ ',' '.'.' . : ..... 

. ' .. ~ .. : 

ProjecllnlonnaJiOO· 1/ : I' 
II-:--=-~:-------~..",-....,,-,-"'---~~---H~:-t-:-''':T--+---+'"--~I .. . ,i': 

Sample Shipping lnIoonation . ~ /. 
. 

SMa audlOo"izalion signature . ,.'" .• d: .... ': ,'. ~:.:"..' IJI 

localion Infonnalion . vi 

::=s=ampI===e=num===be<==(~s:)II=rad===Ion==n=u=m=be<=~(~S)========================================~~==:,;===~===~:==!=== .. =. ='=:=::~::::::·=.:":~"':~:i~£::;!.<i::;/i'{>.: '. 
Sample 10 lnIormalion J' .~. 

. 

. .. ~ .... .; .. :. ... ~ . 

.. : .. ;: ... ., .. :. ~" . .. ' 

COnlaineflypels) ,,~" .... ~ .. - ;;.;:~. ~ .. ':~:':::": ' .. -, .. 
. : .... ,,: 

. Z/··· .~ .. : ...... -.:;;, .. ::·~~~L:,<·t·~~·;~ . 
. Sample OJftect~ ~e~ ..... /. ". '~:.~[:~~~~~7;~. :. 
Prosem.Gve Icllemi?! ~~!.the~ . 

Sample type - 'l . . . V" . :'~.~":.: .. ,: ':.~' ~. ':~'~l": .: :h;'t:..·~!I· .. ~. 

ReqUired ai.a/yt;caJ leslitiiJ .. -- " "iL' 
n-S':-·atr¢I1-:-·· -8-1n-,or-.-ma-Gon-----.....:..----'~...,.,-'-:· ,-. ------:......,-.,.,.-:-:".,--,----;~~i/ .... -:-+-....... -+----I'":,,...,,..,,,, .. ;i; .. ,."'., " .. ,.~.I ,'. ,;., ;,:;;:,. • 

Spcdai inslrlJclionlac"r.quirementS . t.I. ... 
- .... " -_. -','" 

. '/:'., ....... :.: 1> .. 

lab sali.ple ;,umgiii '. . ... ~ .. . ....... , .. 

"a Oe~be any ~~~;d~~enci~ i.n S~orl.S:Q'·~~eteness-Assessmenl"! below.' 

3.0 Documenn~omp'3tlsoh 
: ...•.. _ .... ,.:. 

'.~ , .. -.... 

' •• ;t!,t •••• :::: •• 

.', 

. l 

Analyses r~eslei:lOf{ARiCodag;~ewiJ1jfio~;; ~;;;;,;;.;.;;S;;,;;pl. CoII~~~...vI>" . '. ~.,: .. ;~"-~;,;,,rl~;· 

;=:.:;.~~.;:;.:'.:::~~~. ;:zr'~: ~,'< '~,:,; ,~::-;;~ ~~:~:.: 
~:;:';;!!;:ti=:: r;:: =~ coIleclild was lhat specified in the projeci.spedrlC .9 : "yi'<:: . . ,::~;.':.,;: ;;,:,,: ';'l~h ... ..' .-

The analyses requesled'OO .!he ARICOC were those specified in the projed-specilic plan(s). or Ij 
. aulhorized chang"" to the pIan(s). . .4t. ~ Oesaibe 8hy UnCOf<8Cled delicienci~s in Seai~.o.~eleness Assessmen~· below. 

Reviewe y: /P.;iY..;j' 4",,~· Date: //-.//-f?r 
~.tJ;~ v • 

':, 

, .-, 
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DOCiJM'ENTATION COMPlJETEN'E$S"cHECKlIST" .. ::; ;.; ... 
. (DATA VERIFICATIONNAUDATION lEVEl1-DV1) 

4.0 Analytical Laboratory.Report 

Page 3 of 4 

, , .. -.. '.,' 

( 

.':, -.\ .... 

No Yes No" 
1:=::====;===;:==:========:========'==':=="" ''''''=''===*~'7==p' '=' '="'=';£-"='=' .~. '.=::'-;='=' ,~~:=,.= .. ,~,; .;",";';' ·~I:.(: '!".i'.~J;\ '":,, .. ' 

Data reviewed, signal!Jr9 V' " 

... ;.,' Item 

Dale sample.H~ive(C.. '.7." 
Method refe~!!,,~ /l1J1lI!>er(.s) . .' .' ... " "' "V' 

" .. ~,.~".", .. 
auaJjlY<..:onlr9id~!3......."" ... "" .' . V. .... 
Matii~ spike/m?!ri)C.~Rjk.!I .duplicate data ; . 'iff/ElL 

,/ :";.J' 'l'i:' ", '." 'I " ~t.\~)D_l ·~;:"·:V~;·,d'::~ "1'); /' 

a Describe ,my uncorre1:!9d defi~iencies in Section 5.0 'Completeness Asse~smenr b-l.l;;;'. ..... :c,:.:.:~:' .<":">~, ;.>;, '7"'. f.:::.':~;:'j:;1i;::~ '; 
j""'. ." :.":-. ,.;?";,' ".- ,:"\!,~::l.'.,'{;:->" 

Narrative complsle 

5.0 Completeness Assessment. For each section. be·!qY""ll?a.~J.tI\:!,.?,pPfopr.iate bOJ(anddescn'be'any":f; 

problems that remain unresolved. ... .. ... ' .. ',... .' 

....... , 

. - 5.1 Sample CQJlectiqo LOg· .. 
. ......... ' 

" :";. 

. "':',. 

::<~.~·.x:SL ..... f~.~'{·:~·X':>;'i 
z~j1~:y;;j,; ..... 

---.~.::-. .' --------:----:------------,-------'--------'-----' '.:, ,;:·~:~~::~::.:;~%\,itY:) . 
.. ' .. ,: 

5.2 Anaiy~isReqU~;t ~~.Chain Of Custody Hecord ARiCOC'-·_·· .. ·• .' .. , .. ····..yes;· ..... N~-:~ .. '.:.::~~~::~'::::;.!: 
.,,"'" . . ....... .:. ......... _."" ...... " ...... .- ........... -~" ..... ' .... " " •. -:-" .. 

All boxes;:on ihe'ARlCOC'reviewaie compiete:. . . " . ., _.: .... , .. ' "'''' ............... 9< . -O'·."· .. ··"'-· .. -·-·:,: .. ;~· . 
. . Some b~xes have'been checke~·Jlq;.~ji pr~~ie~~ ~r; ~;~~~~ed~' ',:.::;< .. "'D _. .' '13""' .. :.; .. _-, ... " .,.:.;-"~ • 

.. h_"~ ...... ," • , 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICA II 0 NNft,;1;:1 DATION ',I£VEL 1........:.ovtl, 

.,'.' . 
:. ~ ... ;. 

5.3 Document Comparison 
All boxes on the Document Comparison are complete.: .. . ... 
Some boxeshavebeencheckea no; all probiems are' resolved. 

". :.... ,.:. : .;~-:." . 

If any boxes hav~beeH chec::ked,no, describe problem. and:resolutiom.· .,. 

. ~ . ".. . -~ .. ;: 

..: ::--.:',' 
t··' 

.: .,.~ .. :~' .. :"- .;,:~;.~:};',{:·Z~;.::'·{. 

----:---:--'------...... ~=-'--='-':-:--"----~-'----------:---.;.-""""'---."'~~~"" ... "".--' .. ..:.':·'''''''''"'t-':~'':'}':'·:'''''i~;:·;:';:~f:t{f::r···r .. \:,·: 
5.4 Analytic~lLaboratory R~pQ~. ,. . ,. '. ..''''', ,.,' ... 
All boxes on tfie[atJj::{epoifreview'are'comp]e!e; 'v",.".'.;\ "".,;;;,,': ,w, 
Someboxes have been checked no; all problems <lie resolved. 

. .' '. .', I ~ • 

If 'any boxeshave.been checked 'oo;:describeprobiem a'ndi~.sOhjr.6n(·.i "', 

.... 
Approved by;~ 
Dale: 

';:,.::, 

...... ' 

• Task/Projed ~ead.er must?ppro.ve.dalapackage. 

.~: ~ 

';.,\.' - ".-. ;~~' .... :." :' ;''-:, . 

" '." ~:', . 

;~ . ." .. 

l..~. ,." 

",-

. _.. .. " .. , .. "~"'. ..,., ~- .: .... >~.: .. : .. 

'.~~. ", :,_ .:H.i~,:.' .......... ~; '··.!.."t.~ .,;.,. ." , ...... : ..... ".~ /;..',:. ·;.-::....:·~· .. !;:Li 
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DATA--aUALITY'lf.JDiCATOR'@HECKtjST,;, -. ., 
(DATAVERIFICAT(ONiVALll:iATIONEE\rE'L-'2;i;·'ovif'··:\C .. 

July 1994 

.' - - r::-;--. ( 
PrOject Name _..uIC,.,L.6(£,!...-~~2:l~~e:.:.....,.....;~~~,?;~~~ ... _ \age_ 1?L.~. 

~:~~~J~~~;~'~ffi~~~~~~~~~~~~~~~~~~~~~::~~~~~~~~r== 
ARlCq)C N~. ?Z;;£.' . '-==,~~~=---t.;.--'-- ..• :SDG ~~',-:;Zi:.;tE?~ . , 
ARiCqC No. AnalytiCal iaborafor), :SOG NO_:"'-_l",'i!\;_, 
ARlC'OC-No..",,_ ""'. '-""~~.'- Analytical. laboratory'" .--_. -__ -~. -_-~_,.,,_ .. _"_.,,_ . ...;,"-:... .. ,_-,,·,-·;-isOG'No~;""-·"--'>: ~ ..... ="C'", .. ,."",- .... 

• :<",' - - ""',", 

-ARICOC No. ____ ~_ . Analyticallatxm~tQ!Y. _~---"'"~~~..:...:..--'- ;SOGN~t;... ~~",",,"""". _,,,,,_.;,",,,:.,,,, .. ,:.: ___ :,;,-__ 
- " ·1.1..·:,.· ... 

'~.: "~-,",' ';':..-: '.1'<;" • 

1) _Samp-Ie -volume, container, and 
-pr_e:;!lryalioncorrec;l? .... _. .... :9. . .... ~~ ....... ~.,.; . ", .. ~~ . .-~ :',. 

"~~j"~/')~'~~~;t: ~ .: : 
.; . 

l?c==!l"'=':'>;i=';;'=' ::=::.:=,;..=.~:"="'-#=========--=--=--=-~.;==:; ",*==="';""=l--=";=':'=" ='--=:''''~''''"=: ~='~~=;"=;::'''=:''-;:'':",'; =,=,=:::.:=.,: =.-=~~=.,,-.=:=:, ... =--=:";:'=;' =';;='-=" =.=--.=-:~ ..... =.:. '=':"=-=:"'T==";;-=:'::.=·"·:=·'?·;;;<·#'::·~·;"~=·~:=':~-"'~~·"l·1 ;i1;'-jT[1:11'~':T 
__ ,., 2i Holding times mel ~or all . _ /.-._J ~:1 ::rn'\J:ill ~ 1 , ,:> 

~. .sariij:lIes?·' 1/ . -._ . __ ._ "'\. ~~~,!),.Ul,~-:,!),:~' i; _ .. _.-_ 

'~;;Jj.: Il===;;~:t=-'================{====l====~======;==='==============';===';;';:-~~J:;';fi,g:;.'j.;;;~~7;;;'·£;"';:=, =l--'I ,c.,-::jll:t,'.~:-~_.·-,·:.:;: 
3) Pi'eporting.-un~sapprcpriale lorlhe . 'i--',',:~ :;::;:-;,:; ;·~:~~;,t;r-:- ~ , 

i-iialrix ar.d meel project-specific V. 
r~quirementsi .- --' . 

. .... : 

"' ;." ~ ...... ;.'~' . 

. ~~ : ....... ~ "" .. ' '~".' ..... ,,_, _: .•. "'" "_'~''::.''':~'' ,,'M .' "" ..... :-.•... -: -:'''';':':'~': " .. 

"'~:."'::.. ., 
".~ ~ .. -:.:'.\~. :"':'." .,: "~:."""'::-='-:-"" -,.-:,~',!~. 

- .. 
'::.~ s~·P::::-"~·::..:i;:'~~.:~:~J~'·:}· ··'::;~'!.t~·. -. /' 
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DATA QUALITY INDICATOR:CHEGKI.JS1"'?, , i\.::: .. 
(DATA.V.ERIf:f¢~;-(i9~tVAUQfI<]IQN:.l,EVE;l"i~\!2) ,,',;., 

. 6) 

c) 

Item. 

Matrix spikereCbvery da:ta 

reported and met for aU 

~a'ropl~siQr wh~h it.was· 

·requestedl.;"· , 

Precision' ......... - .. 

.. ,;: .. '.-.. 

Yes. 

a) Laboratory ·oontrol sanlpie'"'' ·v 
.pr.ecision reported and met for 

.... ","-

".,-

. 

. '. ; 

.2ai .. .• ':" .• ~_1.':.~ . .J:'. '" 

".:' '.' <> .. , ... " ...... ,";, k·<r.,/,·.· .:: .·.r~.~· I"r' 
, .... :.;:. .;,.: . ."; 

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

, 
; ." 

.. •• y •• ':" ••.• 

", - ' .. r., 1,:-, 

....... : .... ; ... ' .,. -~ '; 

. ' 

n-____ 8
_",;.,s_a_m;.,p_l.,..e_S_?-,.,-,--..-;-=,--'.,-t-:-=_+=--'h=:-:c-:==,",",..".,=:---:~c-:-==.,.,..;,....-""",·~",~,...·~-,,·\;;i.,..,:·,:;,.·rc;;i..,;' .. ;;..;t~7-;;.;;..;,i._:~.,.' ili:~:: . .;·,:;;: 

qr'·Matnl<:~H!.ked,~p'Ii~te:~:~p .. ;:' iii>, ,. ."."'''~'-,,:,,: ... ........ ,'>,'.:, .. " ..... ,.;-...... .".,:.c/ 

. . sainplesJor· which it.was . 

:' . .rElql,l.~.§teg? 

'·,datareppried,aAd;meHor.all--'''V,·· " .. '" , ... :;,;\;;,.,." .. ' .. \". ; t_.:· :i" :' . 
., .• _ .. __ .t, ,'. ".' ;. .:, " 

7) alatlk:data·': '-.~;;; . ..'~ .::'~' .. :: .. " ~'::.-' :.~~~;.,,~ :" .... ;::.-::.; 

a) .. MethOdoJ·reagent blank.data ... / 

. r,~P9ft~g. $ll)d .me.Uo{ aiL .. 

;' : ·.~f.f.1;1~}~~7 .. ",.,"'" .. , .. :"i .. ".... . .. :" .. ' ., .. '.r" 

by, .. ~.arnpJjn~~I!lnk(e.g ... field; 

: . trip •. ~r1(:l. e.ql!ipm~n!):c;!ata~ 
; r~ported and met? . 
: .. ;~~: .. :.~'::.~ .. ~~;:"- .; .. :~.~;~~,,- ',. / ...... . ,. 

,~; '" ........ ::.".M .:; .... : ,:-.-;.;,.:;. ,:<": .. 

..... :'- ....... -'.'. ::~";<''-

-v 
,..... . ...•. .:., 

:' .. ' 
; •• ,: _ ........... " .... \0 ... , ....... _. ... .. '~ .. - ,. "" .. ~ .... ~. 

:-; 

'- . 

Aevi",ed b~ . .M~r: . 
.. .. oat(: • . I ..It';'! <41= 

. Al12 .. 9~ISNL:SOP3044B.Rl 

... >,,: ..... ;.--.. 'l',:;ic\,·.· .~. 1. .;~ .;. 
'j~ 
!; 

. ' ....... :. -., ,,~ .. : ... ",: ..• :: .... !!~.~: : .. .' :':.3.'~·:"~·"~~~:: :-:.. :.--:.::.~ :~~::.;.(:~:.~. 
...... 

..:.""":" ""':":'.':::.'i"i::'~:::~ .. :::. ;,:;:.:,.~:::f'\ ;' "~:i::~~jL 
"" ,:..,. , .... ··':kh.:;"Y:·'·;!~,).i:·;::. r'. :>. '. 

~~. /J .:.. .. : ~. , 

. : 

. ,.'-'-' 
':,.' ~ ~ ~:~ 10: ~:. ~~ ···.·1 \:.:;-~~.: .... : ... .,... .. ~. .. ' ...... _. __ .. ,_~ .• " .M· 

.. . . ' .. 
.... -;[':'> ":.-, 

. .' 

.l'~~.:=~~ ~~~..'~·.~7'::;:':} '~·f:·'~"t;{~:.-~~;J~:: ' . 
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___ ,._,_. ___ . ..,;,. •. ~~ __ ~ __ ~ ___ ;_"_i.;::;:';::'::::.:-::<,-.~:,c::~':>::._"c::~", ... ...;;.,,-2.....:...~~c...~.,:--=~-'~-'.!;""~.c .. ".'-. _-'-'-'--' .. ..,. 7--"...::...;;..:...:."-...:......;;.-.:.:.::...:...:..:::::.(.:,:. •• c;.,::~~~ 
~,,~1J;,: 

;, .... . -....·:·:~>·i!::: 
-------'-,i·~+l-'o.::,-''-''-''-::.....:::...:.:.:::.:.::::=e:.:...:...:::.:..,:..--'--::....:..------------..,:!-::...-::......;;.----'------~----~...;.,.. .,!t. 
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'IF 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA'VERIF!:Gb<TIOWVAUDATION:LEV£LZ-e-o~2) 

• j ;. :- ... ' •• '.~ Page 4 of 5 . 

3~O SUMMARY: Summarize thefindingsiri the table below. list only samplesltractions for. which 

deficiencies have been noted. Use the qualifiers given at the end of. tlie:!ableifpossibie. EXpiainilny .... ':'.: 
other qualifiers in the comments column. 

.~.~ . 

Sample! 

Fractipn No. 'Analysis Oualifiers . Comm.ents 
I:=======;;;={;========?========l====================~"'" ...... .-,,~ .. , 

..... :; .:.. •• :-.... I. " 

. : .. ' ~ :' ,,-

. 

1I-,..--,---,,-~--+---,,---....,.----t------.,-':---------~.,..-:-iI. ' ...... .-:-:::~, •. :,. . .... 
i . . . '.. . 

',.:,:.' ..... : .•.. ---:-,;. . 
.. . 

~. ,- ~ .. > ..•. 

,': .. 
. . - .. ,.: ...... , ". ' .. "~', ." ~ ~ . .. ':'.' . ~.: .. :' .. _ . 

" ; '7"'" .•..• 
.. 

"~"':." -.......... - .. ", . -, " 
.:-........ . 

. J ~ Estimated quantity (provide reason) 
. \";... . 

Cl = Ouantit.ation li!'1it d~.e~. ~.ot.flleE1tg;~Qda .. _ . ,.,' . 
A = laboratoryaccuraeydoes 'il~t meet crittlri.,. : .:, .' " B ,,; . Cont.amlnaiiOiiin' tiiank'(indi~ai~ w';i~h blank) 

p = , Labora!<?!y. p.r~i$.iQll .. does liot. meet .criteria. 

R = Reporting units inappr9priaie 

. ~U = .. Analyteis,undeleete~-(indjca~',\hich analyt~'iIh"t:I"<"" ..... ~ '.' .. ': : 
, reason for qualificatiOn} ". ',. . _,_,~", 

N = There is presumptive 'evidence 'of '.the 'presence' 
of the material 

UJ'= The maieriai was ana~zed f~rbut~~~ not 

detected., :rhe:.as:;Q<:i;lt~d valuejsan.e~timate ... '" 

_ "_"_"~"'" ....... -; ' .. - •. --" ." .......... ;0110:.- .. : .:-........ , ... , ••••• :'" 
NJ ;. Th£!fe"is pnisumpt,ve evidence.cif ~he presence of the 

•••• , __ •••• 0· ••••• , ••••• : ••• :- ..... ,_: -c .~-....... ~.:-.. •. " .•. --. ,', ',-" ."-"-

ft. " .. 
. .,. ..... -

. '.-'" ',-' -;~~~ii~~~~~:_.~. '.; ~",;,~,~;~:~/~ .. 
."\ 
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SAM~LEFIND!NGS surj,MAR'~_ CONTINUATION SHEET 

Sample! 
Fraclion No.' Analysis Qualifiers' Comments 

. 
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" 'Page 5 of 5 

�f-------+------f-----+---'----'----'---------'--'-----~-ll -. ., 

1r-------------~~-----------4--------f-------~----------~"~,~'-------__ ----~~~II· "" 
::' ' 

""1'," 

:: . 

" 

.. ~ . 
" ' 

" :. 

... R.,w.0t11t14 A~ro,oob;,· _~----,-,-' __ ---'-_ 

•• : D~te: /.r--l1(-:!y Date: 

.:::?,:~\ .' . 
,,"'';'3' ·Task/ProjeCt Leader must approve data package. 

Al,{2.:g~JSNL:SOP3044B.Al 



• ' ··e', . . . .' , .... '.", 61 ij .~ia .. l§' .. , ~ .. ,! .' ANALYSllS'REQOESTjAfIi!10, '~,i~,., 0:) ;~Rjtbt>ba 8'05 -: 
labomton ... ~ .. ' ~ · ... CH.i,}IJ)! P.F p\;/ST:pgYJ;I.l:qp~,!'l •. ,.,.""..""."", ... ".., ... " NatIOnal. r:~ ,~-r p... .' " '" " ... :' .. " ; " : ":.'," ',." .. '. ·,C., ':.'.'l':'''!,.i . ';'''C, ;",,' '.' '. '.' .• '!. •.•. '. 

' 0". ,e" ,C,D·' c_\..-., , , , ... ". • . ", .. ,".,', ;, ...... 
SF 2001.000 t12·DSl . 

Department No.: -:::;:;.-=--=-....:~=:::--..,..,.---r.,--. 
ProJecVTask Manager. ;J/ rr--.. (37/ n k.IYJ-A-N '" J 

Project Name: 1i( .f I'q5 A m,tpJ - Sd.fi Q)3, 
Sample Team Members "'jq.f') ('UP-"oS . ' 

L6gbookF'!af:No.:· ".0(75" q . .: . 

• Fraction 

D.Radiologlcal 

o'r-.l~. r+T'r' 
. . ~ .':' . r ~"1.'.· . 



Project Name: 

. ANALYSIS RE·QUEST ANb 
CHAIN OF CUSTODY RECORD 

• ~vO 

, 
, ,., i:,Cl·'lI.J _ Q 

. t I ,) I.~ _I "\", - 1_ I \ I ~~v \ ~/ \1/ . \.' \ t> I" '1 { 1 r' 91' ~ 

... OI/"J.Ll-I("; I(J,~(} .:.l,':;, 1:-:,0· VrJC·'" 'j !. a 17 9 d. 1/ -' {{1 " 11.t~t'J $"" s .. ' is 0 vo c..,J ~ . f 
•.. _ ,--'("J __ _ I''''''\. • _ . -. • t.I #.v 

t \017 '(J.~~-Sll 174°1 f I rl·114·(.&trfpl{lCf~k. II 
\ ~I""'("J"'.I"-· , . 

...... " . 

( 1'7 f!'.l.k.· ~. '-I . '1"S' ~'f"iJ .". . ,'. OI'i'UI(Ni1>·:~fi.,~r.-o~·HDm~ e 0 or ~ " I 'I I I 1"1 . / / wt.:·.B~.'t·'(>(,~" . • "i!:; 
I -. r- 0 {~ c J 1'.1 /<''''1 , .* I(. ." . ',F, t·/', if . ,;.:., }::. "''II! I i";~:J" r,W'il\·t.·, 

,t rJ I / 9 J'J -' (j . f-f-'. \!, fI t. fN.IQ .; I ('r '-~_ti.i,;::v,'v"q J '/r'lft.h 1 '(1',,/1 ~~",":;, ... 
''7" ,/\.'\ C" '1" <", I' Ir. ' " V .;;:~;i:r.:';'::-5.th~~";.",., ;'" A :I!r.i.~hilf.i . 

. ' (J I 'I ri.;) - 7 17'1.:> ...>,·S. S':.> Vu c" . ':~~i\'1J~fll0i~$~{ ~~;'B~ ;r~.)\~,~j·, 
i",. n (7 q J( A' - I r(l1f\ r::.iLJr:.~. ,.- '""'.,..... . -,",., ,.f.,. '/., I . ./ :";: .. ,,, :::i.. .. "' •. <:;!;.<;;.:;<,l" .. !':< ""''''~.''''''.' • 

.. <- I)"U.L" (l r:;. O""'rj( 



. .:Jdndla .. ,,-' '@Ie. ~ .. , ..rI1 National ... Gil ( 0 {l:::~ G / 
. '. Laboraton -~. 

SF 2001~L (12-93) 

GENERAL 

-
ENVIRONMENTALJlROGRAMS 
. SAMPLE' COLLECTION LOG' 

• ,...------- -----, 
SGl-. 01 75 9 . I 

'. AR/COC No.: ARIcoc-' 0 O~ 0 ,=; ~. ~ 
:PAGEL ___ OF ...... 

INFORMATION I >"I --,. I , ~~ l I' ~ •• , (7' -, , 

, 
, 

SAMPLE 
DESCRIPTION 

Sample 
Number 

. ANALYSES 

DTANK DSURFACEWATER o OTHER 

., • ... ./1 r I t,.."\ ~ ., :--- _ ""-J' f ...... r.J<t'" I \,./ I • r --..1\';"1 IV{ ('ll t;J I I V. 1..(' \. :.J-,--" 1".,..4'1 J-c. I --- f . 

I iOl7 ?.:2 :). -? VSlS"':S, /k ,:):J.. 9 - 0 ;-. f3<::.ubc;..dT./ ej., $a'"! I (P ,. .3 {p /1' C tV !X 
i ())7J'd.d.·~J2~/5!~.sr+:e·dd.-9-01-{~ S·vbOSl..y+Q(") ~?r-7/ G:....3(A~. . CN)( 
, 0/7~ d. :).- 'is 1515' 5rf~ d-d 9- \!) 1- 8 ScI b5ui-F;d..~ ( ~ ... 3[. /1 r N ~ 

~ O/79d.3-·/ /{'oS 5Il~. :J:J.?-()2-A.· St."r";;'~.< 5<71 ( 0-&11' r IY'K , . 

SAMPLE 
TEAM 

MEMBER~ 

WHITE • 'To S't"11l.e Manag~ment Office. . 

information'mus~ be recor~ed in an tjNL-lSsuea,:LOg 

PINK· Origlna~or '.' /1¥./~1 

COMPANY/ORGANIZAtiON . 

Continuation Form·with a Reference No. entered in this space. 

. ·r·'i:"~·M'·'" '. .' . ..' . . &',w..: Tn ~I= ~nUIlI c:T'. ,':IV eun 



~t;:;~;·:;;t%t.i)::;}V-

Sandia : . 
National .. ENVIRONMENTAL PROGRAMS 

I labor 
SF 2OO1-SCC ("; •• ) '. / ~.. . . • . • . 

. E::'f'7C 0"1~ c~· '\" (Continuation) 

-, .. . - ... .. 

.. 

Sample . ~ Fraction 
'Number . 

Time LOCATION COMMENTS, 

)/77~ ~-lt .0 'If) b t./. . $r~;) ·?-··9 -. 0:).. - f1.:, SWb5-ur--Fa~).. . (e- %~ 

I 

• ... 
I 

9 

• 
, 

0/79;; 3-7 ... 
0/ 7 9 t7. 3 .- I () . 
CJ/7CfJ3 - r;; . 
O/7Q;).L/ -~_ 
Ol 7 9;.)f -.j . 
O/77::;.L{· .,.~, . 

0/7 CJJ,lj-7 

I~O 1/' 
/40 l / 

Iu,ot! 
/70(] 
/761 

/(,,5'0 
1&'<0 

SA, .,J;)..? -~J.-!2? S'« G<,t ,-fer C-t C; - -slt> I/' 
<;,' L~ :J ~J..C} ("J ..2. . - i3 5~( b.,.i rr:a. cJ . (; - 3 .(~ // 71hl I111 ~ i~) 

. 0.rJ-t .;;.;).. 9 - 0 2. - 73 ,Si,d:J5'LI Y~(('...L- 6.-: ~ (" II 
s., 1-", r9?-q ~ 03 ..- A . <;; I' -R.: i':.P o-(~ 1/ 

.5;' /..... .;2.J-1 ~ tJ '3 - 4 . s,vr+cr r.J '.' o:~(o // 

S7~' J·?-9 - 1)3 -'.A '() 17 "'"<.. y' -r; r J '.' ~,- 3(,,//' 

5,k ;:);)0 -O~- (2.,. Su bSL!f+nr 0 (,v -:;; (" /l . 

·1 SCL~' 0 (7 S 9' 
. AA/COC No;: APJ~C. OO?J 0 S. ' 

... PAGEAOF~ 
r\-~ (j ANALYSES . 

y'\ 

~ ;t ir 
~ 
~ 

~~-' -If. 
t...) ~ 

'ii!~ ~ ~ .j a "t 
--- -<.. 

\~ ., 8 .<$ l.::: > .C::C .1' 
f N >( 

C' rI X' 
C '/ Ix . 
C N ~. 
C N X 
C tV X 
C IV X 
c rJ >( 

.' rJ;79.;)4~ /2- 1(;5'0 S, h.. ,:j. ,:L'I -' cJ 7,""": .B $t( IoStl vt;c . .lL (~ '" .3(, II. (()~ ol/C:-t:l.l~) . c 't£) ~ 
t 

• 
.: , 

•• 
, , 

OJ7?d.q~ (p 

n 179.),.>"- ::1 ~ 
O/79:1,t;"'-"3 ~ 
o/7?~5' -. / 
0/7 9'a.6"- '} 
01'7 9;;;'.~ - ~ . 

.. 0 17 9'~5' -·7 
I O/79~u. ~ J , 

• • o 17 OJ.;j(~ ;....3 

/t-,s'o 
17 'Iv 

17710 
'7'/0 
'7lj:5 
l'7fs 

/?9.k 
1'E.36 
('IS 30 

Of f·Q~'2.- J . '''So 
.. . 

5.,,/-"';'" ::J. Q C; - () "3" 6 . 
,5"1 I-~ . .;1..:),'1-·0 L-J:- A . 

5;+-~ '::J:J. c, - 0 <f -A-
<,f,p ~;)....~ -' () tj --A . 
Sl+~ . JdCf-'o t) - 6 '. 
S I~e :;)"'d-.') -0 4 - ~. 
5:"; L . .:1 ')..,,;;. OL/ ~ 1< .. 
BkG- 1 (j ..... A-
: 13K G~ 'I 0 ~ 15 
. S/~ . 2..tOJ . 

. . 

WHITE· Management Office PINK· Originator 

<"~~:r:<:lI ,q:;; f" ,L.- (._ 3(" d. 
.T. 

<Z;:, ,/ -f~ c-'--.-
'. ' /I 
0-:- 6. 

S,) r-.:.F,. c:;. n -- (0 1/ {1JL1~Jf (';~ k.) 
, <:;IA iR(' • '. n (",//' . -- '",' . . 

S vb~iy'-r:; ( .J.. " ~-J/~//". 
~vb<:\~y..h,.\ L . .Ga'-"~(; // ... 
~"I..,b.S""·~t../; . ' t,'-~, /, 

fJ . 4 

$uff~~ , O-C,'//. .. 

5u f-,S(~ Yfu r G .. (c; -' .;? (~ I( 
' . 

. TIZ.'I· {31...,A.',j k '. .' 

, '. , . , 

••• 

7W.~. . . ",.%~ 
'~~.' 

, .. 

" ';'; X C- -

C /II ~ 
c 1'1 X . . 

N )( c 
Ir:. AI X 

. ( N X 
r /1/ 

. X (/, ') 

C /l ~ X. .. . . 

C tJ x: 
>< .' 

.. ., 
· .. 
· . •., .. 

..... ' .. 
. , 

· ~f... . I 
. ,: .. -



• : .... ~: :-: 
~.::. .. 

AR/COC f<,Jo. 91L 
AA/COC No. ---, __ ~ 
AA/COC No. 
AA/COC No. ----

Analyti"q,IIa.borato!y'.,t,_.:::;.,' ="=:::~-"£.L..~='-
AtialytiCal./.abQratory ___ ~ ____ _ 
AnalYtical I.abQratoiy _,.-_-.,..._.,...,-_'--_ 
AnaIYticall~~ralorY-..,. _______ _ 

TOP 94-03. 
Rev. 0 

( 

..... "' ." .. 

S DG No .:......,..-,-...:",.....,;.--;.:.;... ''-;''''_ 
SOG No. , ... ; .. " 

:......,..--...;..;..;."----:..,.::.:.. .. ,,;.~: ............ . 
In the tap/esbelow,'matkany Information that Is missing'or Incorrect 

.... ;.!:.:~.,.,.!.: ;i 
,,: 

,. \ ;... ~.; l 
.J. 

. }~. 

...... ' ......... -.... ",:j 

:-... ,: : ~:: .. ,.:: .. ;~,;:.;:) 1.0 Sample"Collectlon Lo.g '.; 

rr====~~========================:,======~==:=======F';;==7'==:'==i==='~ .. ';';--;;;;';;'" --':','~:;)'\l 
• complete? '. CalTect ." ..... _.". 
R;===r.;;====l==:,;==""'T~···'''''' '''<-'''<:':' 

IR~:==~=';==========7'===' =··=I~~'.=m~=====.==============.=====".======,*·=Y==e=s=;;';;~'1";;N;,' 0=' .=~=Y=e=s='=*"='N;;;,/;:J ·.~.;.-;,~;:'i1 
Date . --. . . .... .~ .. , ~~; ... ~: '; .~:.~'" .'~:/< •. u. "":, '~~~~;:::~J\ .~. 
Sheet number and' t!>tal' number of sh"els oaloW . V"::' .'",,,',,,,, ;".;",,,<,c """';;;;'.Ii: 
General information ... ;,/ .. '" ..... ..... . .~-·"'·'i 

Sample desciiptioil- . . .. t/ ,c ... , ";",,,,:,~:: ';;~~fi 

I§;~~~~~~'J,__ ..... _ 3'~'::~;;~~~~l 
Oep!~ bel0-wsurfaC6: .'!; . '.. t/.... ::."~:':"::'. l;.:'::>~ • _.. ..:; . 

. I ac sa:nphi?o \ i 'v "i~ ,<,.:.,', '".-:;,C ~lt":1itf'~( . ;;' 

.. , .:;<hf~:tl.::i~!~:·· :,i.,:· ~i; ~.. . .. :.:,~:';' :i.;'!:.;:':~,,_~~:. :~~: 7.,; ~ ~~~~:~~;~~.-. Comments'" ;':,.""",,., ... 

Analyses requested 

Project infolTOation 

. - . 

..: f.~ ';:~~,.,'.,"'~.::,.' .. 

.l!, •••• 

".:'~';'::':':·~£~lo .... " ~ .. ~." ".,. \~:."" .... :~ ...... £. ,[;.~ !', ;;~.! '~}i.,y~.t?~ 
INFORMATION GOP . •. ' 

SHEARS' # Sl2r:7ti:0!~' 
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DOCUMENTATION COMPLETENESS CHECKLiST
(DATA VERIFICATIONNAIJDATIO!il lEVEl1-DV1) 

_Page 2 of 4 
I .~ '.: .. .'" ;if:' 

2.0' Analysis Request and Chain of Custody Record ; -

- -'_c'~oiiIP.l_.:e? ___ ;:.- , .. : - C;oO;~ed? '_ 

- -liem--- -- ;;_,:r.s ,- --:-:No-:' /,- .Y.~':'< - -No,,--- ," .. , ,~, 

c.;;.---

ProjOCllnlomiallon,_ • 
-- --, €Y,-:--

• 
'."!". 

.... -~ . .'.,.J .. 

ConItaCl and case number 
.... ;, 

SM:) a~~lion signature. : .. "_7', ~). "~;.: ',\ 

l.ocalion inlormallon _ ., /_ 
II-Sam--pl-e-num--ber-(s-)II-r-aa-Ion--nu-m-b-er(-.)-----,---~,.....-;"--.....,-,---,.....,..,..,--.--,-',~.,..--;+-"--:~ --,., ::'_~: __ 'r.,.,-.h--:_-......... ,--:r-""',.,,,-----'-=+'*--'-...:.fl: :; 

Sample 10 Informalion 

i;latl!f1ime-sample(s, collected 

Sample ~'um~ 
:~. . ... ;'" ... ' .. 

Preserv~'tive (chemica! and/Or Ihennalj 
.. __ " .... _'-, .• _ ...... " 1····- ." '" , .. 

-, 
3.0 Do~umeritCOmbarlsorii _, " 

t--
.L .... ~.':', .. :: .. __ --__ Ilein __ ' __ _ 

Oetes·""i-Sample~oII0cti0n:logand I,<RIOOC apree; .. -,-
Sample ti!am-I)1~rs-on't~e.S~ple:C6IIi!i:liOOcl-og-liin/j'Ih6''j\RlCOCagre~, 

si.mpa e II? l'Iui'n!ier~·Oii·Samplii""CoIIifCiion-LOjatfa'"A RiCITC' agree: 

The number oIlnvesrigadve and DC samples collected was that _specified in Ihe project·specific: 
pl3n{s) or authorized changes to the plan(s). 

The analyses -requesleO on'the ARtCOc wete those specified in the project·spedrlC ptan(s) Q( 

aulhor:ited changes to the _plan(s). 

• Oesaibe any uncorrected deficiencies in Secrioll 5.0. "Completeness Assessmen~· below. 

-.-

•. oZ.· .... _l'. ~',., .•.. 

.--.-~< 
.... v" 

. ~_\_. :0.: -;_..:.-,~. " .... ~. 
~. \'. ">-

, ~. ~ . 

Rt'3r;~@?,,1.;Li . Date: 

.. ..' 
At).z~94f'N:.IS~S9.P:)fl44A-'~1,,~ ,_, ___ 

~ .', " ~ ," .',' .••. , 'f ~ .., .:. :;' ":-'",: ."; ~:, .... ~ .. ~:: 

--. 
'" .:;,.-., 

I .11 ji 

I), T.lll 

-, (' 

" -, -

.. .. -.~ ... 
" " 

1),1.' . 
J \ . : 



• 

:,,:' 

. : ~.1:' . '," ,.... .. 
",-," 

DOCUMENTATi~~ C~~~U;ENESS CH~CKLIST 
(DATA VERIFICATIONNAUDATION lEVEl1-DV1) 

4.0 Analyticalt.abo~tory Report 
. . . ' .. 

. .,' , • 7- ' 

Complete? 
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. Page 3 of 4 " 
" .:.:: 

Corrected? . 

. '_". .~" Yes. ', .. ,. 'No lien,' ':'::;:' ... ", ;)11;,. i';" 
I~~==~==~~~======~==~==~=='~~~~~~~~====~{===~~==~=*==~==~==~~~ , Ir ... ', 

Oala reyl.ewsd;:signaiUrec·,";; . '"._,:~. c ... : :;.~ .. ',~,- .... _._',.::~ .. :,'" ... :: .,.'C;..... .... .. ' ... ~< .... . ......... " " '" 

(late sample.s.received :: .. ' ....,-/... ~.; . ')'." 

( 

., 

Metfio((~!lf\1.$o~ nUij;lber(sl . ".,:,. .,... .... .., .:, .. '~;".-" ,""'" : "" ... , .. " . .:,,::o"cY' .' . , .. '. . .. ·C· ., 

1r..a"'u-aJ"'ity:-!<O-.. n"")to"" .•.. 7-'r'-:da"':.ta..,..· -. ;. .. ..,..~ .. - .. ;..,.:...;_-~::-....... ":-""~.-.. ,,,,,:,:,-.-,:-:-,. -.. .....:-.::'-.,. -., ...... -. - .• -... .:...::... . ..., ........ ,,......-''-'--..., .. '"'',.~ . .f-...::'::.V"'-· ""., ""'+-~""';'-"+~-"'''''''''' ... -'-+-'''''''-.'''' ... ".1 II,c,,: .. ··"<: •• ;, .:; .,';: 

' •• < 

V'; .., MatJ!x spike/malrix. spike duplicate data . 

Na'!8tive co~p.~te :. ", ~ 
b========~===="===============================;=:;!:====~====~~==::::b"";;; .. ·;;b:~ ,f.::g;\.~"l~;~"":"" : •. ..! ' . 

. a Describe any uncorrecled deficiencies in Section 5.0 "Co,,;pletili1eliSAss"·ssrn'ent"··il'M6W'. '.' -,.,-. .. " 

5.0 
• ,'_; "", -.,.';', ,.~~ ;1" 7' : •.•• ", :.";''-'-',.'~'-': _. , ~.' ,: :', ", ",.,~ : .... ~,. ~ : ,';'-:"-:-' , • 

Completeness Assessment For each seciion b'elow; 'mari< the 'appropriate box and describeariY-
.;'.>' . 

prqblems tHaf r.emaitf·uil'resorved~··-· .. <, •• '-'" ••• 

'. '.:. :: ...... " 
.. '- . - .. ~". '.- ,: . 

- 5, l' Sa·mple.C.Qn~c.tion t.o.g 

'-',' J:~. • .. '::'" . _ " ... .z. ; .. "'j,, . 

"' . ,', All boxes on the Sample' Collection Log are complete: 
I . ' .. 

<.,) . .' Some boxes have been checkel;Lno:.c;lI.!.R~o.Plernsare resol;;'eo)/J)', ie', . 
• . . • ~.:.~ \r: . J 

. :-;" 

"·"8>"""0 ... 

"' .. "-

. "; ~"-'''' ....... - ...... -' 

L.J~~~..p.!:-------------.---------,-,..,;:~<:.~L'>-,Ji-~..:fo,..j .. ~.,...:.:~,"'):.::,.::·-.'...,.:,;,.:£;.".:i-.. .,-;:.~~. ,:::-:.,"",-',.-,'''''.--, . .,. ... ,., • . .,. . .::.... • ..,,-.: ...... ;;.;:·:'.;t':-.~.~i H .... 

'''. 

5.2 Analy,sis-ReqlfestAnd--Ghain-Elf CustodyHecord'ARtCeC-': , .. -
. All boxes 011 the AR/COCreview'areicomplete:>;r'" ':- '.--~>. " ... , . 

Some boxes"have' be"erlcii~~~d"'no;' all i;t~bl~~~ ~;~ ~~e;~I~~d. 

If any boxes. have been ch~cked no, describe problem and resolution: . 
&--...-r ;: /(;1 . ....... . 

. . . T .. ' '. •. 

, -- "," .," -.;' .. -~., .. : ... ~''''':'' 

..... -'--. Ylrs . No'" 

'~,~."6- . __ .. " .. 
9- 0 

• C 'k 
~ I. 

.' f . , 

• '1 ./ I .I. -t __ " ., '. -- " i 
I"· -~.. . .. 

D." ," _ 1: .~ /PA..k 
!.:..': ': /;:.. 
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DOCUMENTATION COMPLETENESS CHECKLIST 
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. '. . . .. : .. "",):', ) 'r;, 'iT:' ':: :':";.:' ;',';;· .. ~,~·, .. :.f.-.... ~ .. :g., e 4 of 4 
,.f' \. ,'; " .. :f n ~.~" ~--;~;.' ",: t-.'· .. , "···;·'~!··;·t.~j -, 

. ~,,~::. 
~. ',' 

/~~ h~;'/.4Y/h,,:i. ;' '., 
5.4 Analyticallaborata 'Report ." ,.,:':~~-'-:". .. ... ,,' .- ..... 

. All. b.oxes·:Prl tl1.e Lab, Repoit· ravie.w:,are ·.c.omplete:""., "":.,'.', ... '''~' ... " ,.,", .' .• ,.e,,". 

Some. boxes have been checked n.o; all p'~qplefo.~.!'Irf1 .. rns9Jv.~~I".~,,,<,· " 

If any boxes have been checked n.o, .. cjescribe .. proble,m and.res.o!~~jQ.n: 
: ..... ;ol..;. :'~\I~'" ~~ .. ':.;' .~.:,.' .~:._.:?:. :', .:..~. , ~.;~:, ~ .. ':: :"~ .. , .~ 'I".!" -j,,-' :.,I:)~.~ . -",: ", 

" '., . 

..... ,-
',;,. . 

• TCjsklProject"l:eadermust'approvedafa'packa:ge." '0' ':'-

-. .-.-..... " .. '" .......... ~, ....... .,. .... _ .. - .,~ " . - • ,<_'n,' . 
-~- .: .. -~.-;.. , .. ~., . 

COMMENTS: ____________ ~~ ____ ----__ ~~~~~~======~.~"-~~~ .... ~" .. ~ ... ~ .. -~.~"~ 

:-:.: .. ;: ~.~ ". 

' .. ~ 

. ..... ~ - ";;' ... 

AL!2·94IWPiSNL:SOP3044A.RI 

, ••• ' .•• " '"'".> 

••. ..,.j" ... J ~ .. -•... 

. . 
':~ :) .. ~:i· ::·:~·;h::.~.!.~::;7 tC,i1 ~···.::'<ir~~··j~ L~J":~r<",! .'>~.~.:;:. ~ :~FJ··:::·~; ("i.e· n 

"', 

.. ~ ..... ~... . .. ' ........ ~ ....... . 

' .. ~~;::~~~:~.:~.: .. ~;::.:-~~:~.:;.~~; .. ~:::~.~:. ·;~;t L.!9V,":. '~. :.: . 

. 'r~:~ ... ~ ~~. :::»~~~:~.:.;~~~~ ' .. " _ ... _._ ... ~.:~'.. ! 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATIONLEVEL 2-DV2) 

""i' 

. ;"'~ 

;.", 

,;;h. ..'~! _.h.";,:.> 

. ;/.:':" ";,' . . ~=r'->:"':' .. , ....... , ............ . 

...... /~. ..' 

-f 
"." .. -- .. -~:.-.. : . 

!. 

.,: .. ; 

' .. 
.. "'''''''' 

. .':... 

.', .'-.~; 
" .... ;{- . 

.,;.:' 

",' 
--~---~:"'i-' ---....,.------....,.-:-----------~:.-.....:-------------~.:.....-.;....-+~--..:,.-.;:. ,:.:-:.!.'" _ .. -:_";:.:.ii·."'-.-. ':"';' :-::·",.~~·r 

:', . 

f :.\..-~ 
\,i:.;..; ••.• 

_-::-___ -'i;..' ----'-~--------='--__ 7!-:...--__ - __ ~= __ == __ _:'_:'"":": __ = __ =,...".:..."._=_+.:=.,: .. ~; .. .;-; •. ~;.;;;,.:.,;,;:; .. ;;: ~.' ...... /.... .. ..... ..... .......... .:<" ..... ;. 
il 

---.. -:-.. ~----:-~/.,.,--,.... .L,:, .... ,.....,.,. ... ~~~"..~------,-,~~-~ .. - ...•... :~ 
j. ': 

---,--____ ._.--. ,_--. ;.---. _=~ .. __ . or.= ..... -= ..... --,.'7::::::7'· .. · .... ,=,·,,===.,,=~ .. ~7'='·:"="";~=':' ;=.~o=.~ ... _"",,~~= .•. ; .. =.~,,~ .. ,. =.,.= .. ·oc"""·"".".j·.,·.,.",, .. · ·"",·co",,"""·.· -,';· ... oc= .. ,.,..,.., .... = ..... ;.;...., .. ~~""""""",;,,,;,,-,,,,,,,,",;' 
., ... ~:),.:.:: ... il::; ....... ~ .. ,. ~li~' _ .... ,:~,:: •... ;'; ;l~ ... ;.' 

/. .G;;;::<·:'_:?"~;;:~ .. " 
---:-..:..----------.~-.,-,.-{j."'::.....-.-.-.. -.. -.. -h-)-~~-.-.. ,'";-:-,-,~-.-:;-·-t'~-~i-,--·:-~}-~j"'.;-·.~-~;-:·~~.:-.~;.":,,,.-.. ,·---::--~-'------'-:'-~:-r:'-"'-,0-·i-;;;-'-)'-·''':_-;-:--,!-::-:!-.-'--':"r.:.-,-.-~.,':':.":',.;..Y .. ~.;;.·.;·~. ;,~. y. 

L ,."' ........ '!; .'.~~,~n.·;c! ,_, {;, . ··~1' ... ~'. '.! .. ~- ;.~;~i;··J=~k;:');"·)~l·n· ~~r~~·:· ... -: :'rii ·!~!..~·;.;:f··ii.f!~;·n~. '~:: .. :r-. i~ .. 

.. ::;:. ,~.~.;,(~-, :~i-~;;~;'~·;· n)~;:-I:(~ ' • ..: ;h';'G':!?'!t:;i:I,'H~ ,-:; ~);"\:~~':.rip. . ~I ;; ~:'i;: :;:r.> .:~~"''''rr. ~;,:"<~, ·:H:: :;~ 1~·:-;··~~. ·:)~-n"·:i::>;:~f.!·~";;·:·::·':-"'~ ~. 
---------,L./:..---~----;-;:==~=:-v;Tr==r--.:--.------_:_..",.,,,,;_r...,,...,=;..,.,.,.±.:.;;.....,.....~ :'. ;;".";; . ~ ',~ 

,.J~ ;.f'~·'''~~-':'!:·t~.~:.of.p )(:; nc~~t'~i 

.. n.~ ~ .. ,.<. '.;-'1.;":;' ' .. ,' , ':-"! -£t":lHt;hj~.";~/~~\F;lH~;·i:.l~.~ t;.i.-b·t .... :::-( .; 
.. : .4"', 

.. ' 
./. ,; .1,1;.:' 

- --..-. /T'~-----'----.-'----~---:------=--'o-:--;-.."..".,.-,-.-,;.,;.,.;.,."...:.....,,· ".........,.,.,........,' ... ' .. :. ".,.",,, ., .... '.;.~; ;""'l.~l"··...;~~,,,,,. -

/ 
-' 

./' ;{ 

/ . . .. 

. B"''-y1J~ . Me-
Datll: / /- /tJ -7'0/" 

l' i 

.:~ . 

'~'~ .. 

" 
,~, 

," 

""''\' 

. ;:f{ L~-l" ',: ":-:)H 
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DATA QUALITY INDICATOR CHECKLIST' 
(DATA 'VEAIFICimONN ALIDATION LEVEL 2-DV2) 

". ;:' ::'.:~!-:'.~ f'i'':'·~'':~:::· .. ~ .. .' ,"0: .. ; ";',.: 'T(.-r~ 
Page 4 of 5 

3.0 SUMMARY: Su~marize the findings in Ihe lable below. Ust only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given althe end of thl;l table ifpO~~iI;>l~ .. ~Xpl?-jl'l aoy 
other qualifiers in the comments column. '. . ,.,.~::... .. ,. ,: ,". ,'.' ... 

Sample! 

Fraclion·t>jo.·" "''': .. Analysis ." ·Qualifiers . Comments· .. · 

" .. ,,, ...... ..... 1.1' .. · 
'"Y -' 'fio 1f '} -:~.. .. 
t~~~~~~~~------------+---------~--------------------------~~-----41 

?/96J??~-~ .. 
.J / .IJ .. 

/~. 
.; ,. .J... :: .. ,.-' .. ". 

,./. 

I, I' ; :"r":.' . 

-~....;. .•....... _ .. 

' •• _ •••••• ¥. ,", .,.· ••• _, ......... -_.·._"'".·-.··s ... ·.· .... ,- ................. . 

OOAlIFIERS: 
I ,,' •• _ •• _0_ .. ~_., ... _ ... _ ... _.~. ___ , ·:~";t ,- ",. 

J = Estimatecfquariiiiy'iprovid~"'r~a;~~) a = Quantitation limit does notmeet criteria 

8 = Contamif'l?tJ.Q..n.ln.j;Jlan~{iodi!;ate which blank] ...... A= ... labo.:atOl'Y· accuracydoes-no~meet'·erit~·fia'·· " 

P = laboratol'Y precisioh .does riot meet criteria 
R = Reporting uni,ts-inappropriate- .... ~.", ....... ~. -. -,. -.-

U = Analyte is undetected .(indicate which analyte and 
.. . : -r'ija~'oi1 fOf qualificatiOii) ... -... ..-' 

N = There is presumptive evidence 01 the presence 
of the niateria( . .. . .... ," .... ' ... 

NJ = There is presumptive eyidence 01 the presence' of t/le ., .... ___ ' ... : .... "'."' .~ '~""""_,_.oJ.· _ .. -_._' -, _.' .. " ., . 

UJ = The .material W<!s .. <?l1a[y1.ed for .but w.as not 

detected. The associated value is an estimate 

Reviewed. 

Al/;!-91ISNl:SOP30449.Rl -"-

material· at an estimated quantity. 

...... ,' ..... -. 

,; .. :~ ':~,_.- -,' 
, ::f', • " 

fe' . J 

., ....... . 
t- ,.' 

;' .. . .~-~ 



• , ...... "'" 
%~~; 

: " \ 
'. ~.:/. 

• 

, "':',' f: : { .. ',', . 
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.• DAT AOUALiTY';INDICATOFf CHECKlLISt;-\ '. 
(DATAVERIFICATIONN ALIDATIONLEVEL 2-DV2) 

proj~tt'N";ri1~~"· .-...... '. ... P~ge r'(jr'5"'~';'" ·'e' 

~~?:~~;~,;.t}J$~5~2-~i,~:a?~Y@iZp~- " 
ARI¢OGNO. ?"2Z . Ailalyticanab6ralory£~:TEC '. SDCrNo:" .~/t:::zt::- :; 
ARI¢.oC No •.• , . Analyticallatwratoryc .. , .. , __. ·.r ..,' SDG ,No. ' ., •. '~.:,',:~,: :;~:--,.,.~." " .. 'r . 
ARI~OC f'.J9_~nalytic?<lJ.!abor<lt9ry , . SDG No.;. "".,': ,.]' ,o:l. 
ARlCOCNo. Analytical laboratolY SOdN6:/O .' .. " 'j 

;: 

. 1.0 \evAIUATION 

iI 
. Item , . 

1)~' 'Sample volume, rontainer, and' . 
. ~ preservation correct'? 

r-"~ "~~z'": . . '. :-:;::. ,.:":':.:.-'-::-': .... ; ;'.' • 

~ ; . " 

2) ;( Holding times met for all 
·l~·aOll1.le£?"'. . -'-.. 
I
, . 
/. 

L-_ .. _:.. .. __ ...... ~.~ .. -

.. .. ''::' .... :: 

Yes 

: ;;')1'- !';:'.:h , . i :.... .. 

.i 

. i""':". 

.. '- jf 
. ·.i.·· .. '" :"';"" 

',j . 
"I ,I. 

No'" .If no, S.ample ID N6JFrjjdficiii{sl'-arid·Aij'alys·i~'."· .. ;1 .. 

:;;; O/J{P~;1~6_, ""k~, ·;L~~E'~;'(~.,~ /~ ptl 
. : "".,~,." ee:b~~,*, ... ;j,.Y-.1.i;rk&4!t.c;cJ",.4,., .. i::?:?t:2~A ~Jr ~ . 

; "_, .... __ , .. IJ .i. -i'. '_ . ./7 .", ( .' . ',":." :·:,,·Y';:· ,; ":; .,.'. .. ,-"'JIf/,...,O:-"e ..... ?_ ~t.- . . " 

D' c?/15 ~~~~Z " ':~'. ;"v;;"/"d-rYA .-it 
'14/.6': /-~/I ." .. ,.,~.~.~~:. .·il· 

_4 ...... ~: ••• ':. ,,' ..... - •••• ~ ••• ~~ ... ~!r. , 
...... _ .• -t- " . 

-. ". "'; ','" ..:.' ,-- "--
3J ; .. ~.~po~ing ~l)it~.<1ePI~priat~ .f.~r..t~.. . ... 
. ~ matrix and meet project-specific . 

ii.cequiflimellts1 o .. __ . . .. I---j---i----,--------',..;..; ....... ,.':""'. ·~v .. __'_:.....:.:.·""'.·_.:....·. ---II 
;i.- . 

4J l;atf~'i\ilfif!icirilimi(mli(fCir'airC."··=~· ",~.:~ •. ,." .. ,. "".0"".·.·,·." "i= ".' ,. "'j' '''':'':~ "';:~~;;;:,:~":;.~~~;:;·;S:~··::;.:.~~~~f '~~'~J ." 
. E~<1!:f1ple~1. ... .... .. .. ' ' '. '.,' ./ 

'.. .. '~., .... 

' .. 
'~-"-:: . . - " ..... , -- ..... ' ... : .. , .. 

, . ,'{t t .. +··~ .:~ 

'-'. 
. ... ,. 

-- :.-: r" ., .......... . 

:.!:.: .... . ',.,' ~ 

Al1J..94ISNL:SOPJ044B.Al 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFtGA:T1PJlJ~ALlDAn.ON L~V'EJ!J,~~V:~) 

. F'.' 1 ' ~.: t ':. i; .. " ' .. 

"" 

'Page. 2, of 5 

1F===:==::===J='te=m======r, ,=Y=e=s=' 'FN=o=;r===, '::If=n=o=, ==s=a=m=p7:e=='=JO:=, :":N:='0":j=Fr=a=ct=-'io=n=(:='s):='=an=d7:=An=' =al?':yTsr:=s:=' '9J:, 
':"".'-.. :'. . . ;: 

c) Matrix 'spike" ffir;overy d~la " 

"rsll6rtlKf aria'merf6rafl ' ' 
.. §,arQples, lor ,which it was 

'~:<;'e~u~s'ted?: ' .~ -.\. 

, .. 

.... ;1;7 •• ~ " • 

~ ,-',' 
",' .. t; '':;:.-

• •• .;t •• 

"' .. •. p_~.; I .'.:' :., •••• ,<,,' 

C====="""====:===-==========;';"'''''';'=''=i:;=~=.~*====*===.=:;=;;=,o==,=,=".::!:'=#i==·.:''£;~="!::;'='=='===;:=='===='=·;·"';='=··>·=="~··I :~\.~ 
6) PieCisiOn'" ,... 

~} 

a)" Liioqra!ai)i contra/sample , 
precision i'ePQi1ed';i.~d! ~-~tfor ' 

"allsamples? 

Al/Z-94/SNL:SOP30448.R 1 

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

• 

:. 
..... -
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DATA QUALITY INDICATOR CHECKLIST 
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SAMPLE FiN'':::INGS SU;"~MARY COi~TINUATION SHEET 

Sample! 
Fraction No. Analysis Oualifiers Comments 
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, 

I ,~'1,r------------+-------~--~------4-----------~~--~--------~~~~1 
'~~-:'l~'" 
~ �r---·----~----+-~~------~4---·----4-~--------------~--------~--~----~1 

. 

.. ,.wod"jJF7N4k' 
ate: " J/;~-f'Y , • 

Approved by:· ___ -'-________ --...:._-
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f:NVIRONMENTAL PROGRAMS. 

SAMPLE COLLECtiON LOG 
IF 2001..scL (12-99; 

GENERAL 
INFORMATION ...:.>n I -'I 1-'; '" -' '...J'~ V ,-

SAMPLE 
DESCRIPTION 

Sample 
Number 

PURPOSE OF SAMPUNG: D...-. I, if_. ~ .--1- _ ~ . l~ .1,_ 

. DWASTEWATER DGROUNOWATER DOTHER 

WHITE· To'Sample Man~gemenl qffh;e 

ANALYSES 

. COMPANY/ORGANIZATION 

11ni;illTO !'IE COMPLETED BY SMO . 
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• 

• 

. . 
***********************~*********i*~************************************** 
* SNLRadiation Sample Diagnostic Program (77.:1.5)/881 04-0CT-94 10:02:07 * 
************************************************************************** 
J.BRINKMAN/E.RANKIN (7582/SMO) 018083-9. 

Operator:. ~. Revi ewed by .q.~t-'. "rN-'tYl'-4--'-</....::"'..,.,.· (-'.& ..... 1_4&-=-1-__ _ 

**********************~************************************************~**. 
* Data File : 94QS180S.DAT '" S~le Quantity: 500.000 ML 

Acquire Date: '04-0CT-94 08:17:02 * Eff1ciency File: WMARLEFF 
Sample Date: 30-8EP-94 13:00:00 * Library File: RSDP.LIB 
Sample Type: LIQUID ~ * 
******************************'******************************************** . .., . . . * . 
Preset· Live T~e: 6000.0 se-c * FWHM'at 1332 KeV : 2.0 KeV 
Elapsed Live Time: 6000.0 sec * Peak Search Sensitivity: 4.0 
Elapsed Real Time: 6000. o 'sec * Gaussian Assymetry : ).·0.0 % 
**************************************************************~*.****.**** 

* Detector. DETl. * ·Fit Iterations : 20. 
Calib Date : 30-AUG-94 09 :23: 06 * Energy Tolerance: 1.5 KeV, 
KeV /Channel: .36608 * Half Life Ratio : 8.0. 
Offset : - .14939 . * Abundance Limit :. 50.00 % '. 
************************************************************************** , 

[Summary Report - - SNL (7715) -- ' v~rs:i.on 1.2] 

Activi.ty 2-si.grna MDA 
Nuclide (pCr /ML ) Error (PCl: /ML 
------- -------------- .:.. --'- ~ --- --- --------_ .. _---
U-238 Not Detected - --'-'" ......... 1.91E-01 
.TH-234. Not Detected -------- , 1.92E-01· 
U-234 Not Detected -------- 3.66E+OO 
RA-226 'Not Detected .................. -'- 3,27E-Oi' 
PB-2U Not Detected -------- 2.74E-02 
.BI-2H Not Detected -------- 2.36E~02 
PB-210 Not Detected' -------- O.OOE+OO 

TH-232 Not Detected -------- S.39E-02 
RA-228 Not Detected -~------ S.39E-02 
AC-228 Not Detected, -------- 4.86E-02 
TH~22S Not Detected -------~ 2.46E-02 
RA-224 Not Detected -------- 2.54E-01 
PB-212 Not Detected· -------- 2.47E-02 
BI-212 Not Detected -------- 9.05.E-02 
TL-20S Not Detected' -------- 3.29£-02 

U-235 . Not Detected -------- 2.02E-02 
TH-231 Not Detected --·-.~r--- 1. 31E-Ol 
PA-231 . Not· Detected -------- ·3.S4E-Ol 
AC-227 Not Petected -------- 7.00E-Ol 
TH-227 Not Detected -------- 7.75E;-02 .. 

, . 

AM-241 Not Detected, - -"- ----- 4.S0E-02 
Np-237 Not Det'ected -------- 7.S9E-02 
PA-233 Not Detected -----~-- 2.50E~02 
TH-229 Not Detected -------- 4.36E-02 



1D: J.BRINKMAN/E.RANKIN (7582/SMO) 0~8083-9 

Activity 2-sigma 
Nuclide (PCI /ML Error 
-----_ ... -------------- -----------
PU-239 Not Detected --------
AG-J.J.O Not Detected --------
·98-7 Not Detected --------
AR-4J. Short Half-Life --------
BA-J.33 Not Detected' --------
9A-~40 Not Detected --------
91-207 Not Detected --------
CD-J.09 Not Detect~d --------
CE-J.39 Not Detected --------

MDA 
(PCI /'ML 

1.27E+02 
9. 83E- 03 , 
7.75E-02 

1.34E-02 ' 
4.09E-02 
1. 358- 02 
2.70E-Ol 

, 1.J.1E';'02 

) • 
CE-J.44 Not Detected ---"!"'----
CO-56 4. JaE O:.:l 1.6:.:lE G:.:l 

8 .. 44E-02 { ~ 
-4-.~-w----.:...-~;;m...~-------,- v"Iuc3AA Ie. ((,(4. 4 t\I.,1!-' 

1. 04E- 02 VV''' CO-57 Not Detected 
CO-58 Not Detected 
C,O-60 Not Detected 
CR-5~ ~ot Detected 
CS-J.34 Not Detected 
CS-J.37 Not Detected 
CU-64 Not Detected 
EU-J.52 Not Detected 
EU-J.54 Not Detected 
EU-155 Not Detected 
FE-59 Not Detected 
GD-153 Not Detected 
HG-203 Not Detected 
1-125 Not Detected 
1-129 Not Detected 
1-13J. Not Detected 
IN-115M Short' Half-Life 
IR-192 Not Detected 
lC-40 '4; 72E-01 
LA-140 Not Detected 
MN-54 Not Df:tected 
MN-56 Short Half-Life 
NA-22 Not ,Detected 
NA-24 - Not Detected 
NB-95 Not Detected 
RU'-103 Not Detected ' 
RU'-106 Not ,Detected 
SB-124 Not Detected 
SB-1.25 Not Detected 
SB-1.26 Not; Detected 
SC-46 Not Detected 
SN-l13 Not Detected 
SR-85 Not De't'ected 
TA-182 Not Detected 
TE-123M Not Detected 
TL-201 Not Detected 
XE-133 Not, Detected ., 
Y-88 Not, Detected' 
ZN-65 Not,Det:e~ted' 
ZR-,95 Not Detected 

--------
--------
--------
--------
--------
----,----
--------
-------'--
--------
-------- . 
--------. 
--------
--------
--------
... - ... --- - .; 
--------
--------
--------
1.76E-OJ. 
--------
--------
--------
--------
--------
......... --..... -
--------
--------
--------
--------. 
--------
--------
--------
............ -"- _ ... 
--------
--------
... - .. -- - -.-
--------

,. - _ ... - - - - - . I 

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

1.21E-02 
1.31E-02 
1. 01E- 01 
9.658-03 
l.J.OE- 02 
6 .24E+02 , 
3.J.08-02 
4.79E-02 
4.44E-02 
1.60E-02' 
3.1iE-02 
1.30E-02 
o .OOE+OO ' 

, O. OOE+OO 
1.59E-02 

1.02E-02 

4 .. 64E-02' 
1.36E-02 

1.14E-02 
6.99E-01. 
7.S4E-02 
1.02E-02 
7.75E-02 
9.56E~03, 
2.4SE-02 
8.30E-03 
1.~OE-02 
1.32E- 02 
8.57E-03 
7.588-:02 
1.178-02 
2.14E-Ol 
4.94E-02 
1.31E-02 ' 
2.25E-02 
2.02~-02 

• 

• 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA YJ;RJFl~A)JPt:JI¥ALIPA "Ji!.orIN,:8lECt...20V,1)· 

: . :.:,' r·.~._<·' •... ; ,.,: '-':.~ .... :._:.~ .. :" .',:.~:.:' .. :'. :.:''-';; ... :\ .:' .. :"~;.:.~~ •. ~.~ .; .... :." .. _,' : ,.-. 

2.0 Analysis Request and Chain 01 Custody Record 
·i-'· 

-.'- "> 

~ '~, _ • ...o!.. • .' •• ':'.'.: ',. :, ..... , , .; ·.IV U" 

. ,_ .'t",': .. ~. 

J?age ~ .of, 4 
.... : .. 

.,' .. 

Samplein!oonailoo:" " . ," v " ,. .: ", 
s~ ~1M::IioiiJQC iequ~e(i;entS V.' . ,. 

InG~U~$IOd~.~Y~::~;.~:~:~£· '=~:'",=,,~=. ==.=,.====.=.=. =~=:..c=.~=========!i".~~$:_;;~~I .•..• 
~ionupon' reCel.l>t·. ,,- .- ::E::j 

~ ', .. 

. -.'-

' .... 

," ".,.-

'1 

., 
".;" a,Desaibe a?r.~~ed deficiencies in ~ 5:0 -Compfeteness Assessm~r··beklW. . ;'~:~ '. 

3=;;,O~D~0;;~;;;:";;~~"e~' n;;;t;;';;;C;;oEm~p~a~\;;l·s~o~n;; .. ;=. :;"'''';,;,:~::,:,,,,,i='~' ~'='=' '=-=:' '~="=' =' =;;='='''='=' ===r===:=="!"",""",,9;====':;;;';';"';'" ,;;'" =" ,;,;~ .. ~;:.' >, tr ~. ,0' 

~ . ..,.' ; .. , 1 Con1pi.~!e?··· 'I. Co..eaed?" ,. 

l ~em • YesHo . YiS" (;.;.:;;: :., 

. ....... .' .. .'." .. 
. ..... 

Sample !m m~on lh8~e ~.I.og ard '~ARiCoC ag<ee •. . . .., " ............ . ' . ./ .~' 

Sample io ~be(s i:iri Sari,preColledion log 31)<1. ~AII::OC agree •. .., ...... . 
" 

.' .,: .. '.', .' 

.( Tho .... mbet oI'n~~ligaa~ ~ifOC~~i<dte6~,.;;".s,~, speciroed in fIl. prCljea·speciroc 
K" planes)·or authoR~ed changes 10 !h. plan(s~' .. . .,. , . 

~ ~:;=:~e.;,:"~:t'C~ we'. •• ;~~ .':~;1 in file .~ea·specilicplM{sl or 

.a Oewibe any UOCOfrecied delidencjes in Sec:IKln S.O, -c.ompIeleness Assessment" below. 

Reviewed by: __ t?B<-·:.==-,.=0-,,~o:::.:.c_· ______ ~_ Dale: 



, . .' .~; ..... : •. :~i,~" {" 

OOCUMENTATIORCOMPLETENESS CHECKLI?T:, '.''''" 
(OATAVERIFICATIONN ALI DA lldfrLEVEL'1'~r;V1) 

4.0 Analytical Laboratory Report 

Page 3 of 4. 

.' . 
r;=====;===:::;==============;=="': .... =. 7'. =:=''9"=,'''': .eo;;·=m=pI:'i:e:fte5?F· =;r=.=eo;B'·iTed:"· ==, ~ed?:;:':====. iii 

I==;;~=¥~~~~";:"'~' ~; !=,.'= .. '9"'''''' ;f'J~.~ '",' :~::~;:'~-.~ ,'. 
. Yes , No' Yas No· Item 

Data revijlwoo. signa lure . 
:'~ .. -'. -

'} . '.-' ~'."'., :/; 

Dale' samples received .. ~ .. 

. . 

'a D~scribe a<;Il',uncori~t~d deficiencl~s k, Section 5,0 ·Completeness Ass/lssf!'en( below, .. 
.... . .., . ~. 

1:.,';'.\,;", . :. ' .. ,<' • ' •• :: ..... 

:,,'. ;:~: 
'. ~ 

":~:3 .- .,::-. ::-':':'~'r:" .. .. .: .... :.,'. :::·.1' .• ·,; .. '~'.'·:','·; .. 

Completeness),ssessment For each se&io~'b:elow, marl< iile appropriate box arid describe any,' .. ·' .. ,. 5.0 
, . . _ _ .. _ _ ...... ,.,:....·,~"' ..... ; .. ,~d : ; .. ; ..... : ... ~ .. ,'/: ... '{_,,:, <'~. 

problems that remain unresolved. . .... ,.,' . "' ';'.1': .,' ',: ,," '.'... '."" ' .. '.. ." .... : .. :., J ... 

Sample GolI:~,gio~ .Log.,'" . .., .. :: ~':~":':, .,: . " ....:,;:;... , .. ;.,;, :~~:,~~::,;: .. ,,~ '~~ . ,,:;: :;';;~; .. ::' .' 

il any boxes have been checked no; describe problem and resolution: 

~ . 
. " ,~ f>.,'· . .;-",:,,~.. ~~ . .:.~, . "'" ':.:'~':::.~~~) .. :;.:.~. 

5.2 AI)<,llYsIs, ~equest And Chain-OI Gustody Recd I'd , ARlCOC 

.. \\1 bo;~s,on"heARlOOC review ale co"inple'ie:'''-- . " ..... 
Some ooxeshave bee~ c_~eckecrno; ~'!i,P~~bl~~s~~e 'resolved" 

.. _. .~ .. " " 

" any bdxes have .been checked no, describe problem and resolution: 
.. \ .. 

Re,viewep by: -L.~,---=::.-::0:.....-",~==· :::;c'=--_ 

Date: __ ,-,I t..",--_1-..!,... ----::":.-L(t---

" 

'. ::." __ :.'.' ·te

l .'. ",.,.\ 
.. , ."- , .. ;-' 

," 

.' . ~: 

,. .>', . 



• . DOCUMENTATIONCOMPLETENESS(CHECKtlIST:: 
(DAT A·YERIFid.o. Ti()~NAUI?A~nON; LEVl.EL 1~V1'j . 

.P.age 4 of 4' 

· 5.3. Document Comparison .' .. 
· All boxes on the Document.CompariSon are compi~te: ... 
Some l?ox'e~(ha:V!3 been chec!<ed'!1o; all problems are resolved. 

.-: -,: :.' . ;"".-' . . , 

If any:.boxest)ave been checked iiQ~describe :problem and resolution: 
. "":. . .. ,' ". .'" . i~ . . -'-.- ." . • 

.... -.. 

SA AAalytiCCiI LabOratoi)i Repoif . . . . . 
· All boxes on the Lab Report review are compieie: 
· . Some boxes ·have been che<*ed no; all problems are resolv~c;f. '. ;', 

• . ....... 'I' .. h· ",' ; ::~':':'.: ,,: 
· '. ".: ,,: ... ~.i '- .• ;::.:;:':'::;·1"'~"'·: :.'. -": ...... :,.;":.: .. - .... :;.': .. ;.:. 

It any bb~e~have been checked no, describe problerriandresolu~ 

.. ~~~~'~4 .~. 

. " ", 

.. ,..... .::;;. . 

BASED owrHE REVIEW, DOCUM·ENTATIONJS,COMP.LEIE: 
~ . .... ...... ., .. ' " '. 

'.... 

. .. 

,Yes 
97 
o 

··'·:f~o'::;·~"':·;·" . 
: '"; ~'.: .. , :0 ..... . :r :G(;i//~. Yi~;' 

". .. . 

~ . :'7-. . . ~ : . 
- ,."?"":,' . 

, .',;'.'., , .. ,'; .:. " '·:Gf1es·: . O'Nc{" ":"'!""';':' .. :~. 
.! . . . ~. 

Reviewed by: ~C:,~ . Approved by:' 
Date: -'--'1:::0>-:::;_C::3-="",-C\,,,,?~<=I"'--:-- .Dale:.'-.··· ,i":'_' _;"....;"_' ____ --.-.'.~ .. ; ..... ' . 

. .' , .... ' .:,' • ~: ~l 

.:.~ : ... ,.~. . ..... ~ 

. ...••.. .;! ...... ~ .. --.' 

..... 
• • '!" ....... ,K .. . ...... : ...... _ .... -. 

. .... - ~ .. 
.. Task/Project Leader musi approve data pa<*aQe: 

COMMENTS.' . ,. ~ "'n ..., _ •. . '.A'· ~. " ,A . . ..... ,._ ... , ... ,. , .... ", .... , ... , ... ,' .. ,' ... , ... ".; ..... !.,., .. " .. ';:'.·,.r,,':;'· ,;·.:ti· . '. ,. Cl)e--<-X- ~. ~:::.f0?g:;o¢¢{r'.,,;:)·/' .. . - ,-
,". ':". . . ~-.' :~~" ";"';:: ;!(:~;~ .:!j~;~.: 

··Y-:'.i:·-!-~.::.f~;r·;) '~:.:.;' .. ~ .. ' . .... ". ~- ,,: , 
--''---'--'-.:.--'--'-:'."....,.......--------------'---'-----,---...,..,....,...,...,.".,..,....,:..".,.,."".,,,.; "?(;~'f;:::' 

~ ..... :. :;;~ !!H :"_": ~::.:' ;:'.;' v' .. <-. "'.'.~; " :<·~~i~:u· ~ 

.. ' ... :.... .... ," ~-
. ~ .... : .•.. ,. , ......... '.- ... ~ .... - ... '. 

- .. " .'. , .. : .. ' 
-: .. 

.... '.' 

. ':a ... :> .' }""_" _ 
'.:':. 

,. : .... -...... . 

.... , 



e. 

/-::~+··1 
\:':~;J. 

ARICOC No. QOC\,33 

ARlQOC'No. ----
AAlCQC';No; _. __ _ 

ARIGOC No. 
i:'~ .~~ .. ' -----

.... " . 
. ". 

1.0 EVALUATION 

Item 

i, 

Analytical lab\)ralory --"Q'P[~"""'=' ==-:::' ""--:-
Analytical laboratory _~ ___ -' __ 
Analjticall<l.bornihiY ____ · ._"'._ •. : .. _.~_ .. :_~_ .. '-

Analytical. laboratory ______ -,-__ 

.•••• ~1.. • 

Yes No 

1) ·.Sample volume, container, Md 
·:jlresewation"correct? 

TOP 94-03 
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., ", :.-:'page :. i· oi· 5 
.: .... , 

'., . 

.: .. 

:" . 

" SDG No.:....".-'::-:--,-._·_···,..,',:·_·; _'. ___ 
SDGN~ .. ",. '. "'" .. ;/;'~. :.\ 
SDG·(No.:;,.;.:'·._"·;';'" ' .... " _-,--,-,...,.,/, 

: ".;, 

. -. ".. '.,,~~ ... ;.. .. ~-"", 

.. '_.... ~.,: .. ,'.' .! ~ • 
..... , ... , "", 

", " .. '., , ~ .' " .... "' ".:::",' .. " .' ~::.;-..•.• : .. '=::-.': ;'''-"'''; .: ...... -; .. 

2} ;Holding times met for a.1I 
,;Samples? 

4) puantitatian limit met for all 
ff-a:mptes? ........... , .' 

5) *ccuracy 
. a) .:,labaratary .control sample. 
":"accuracffiip8ri~(! ~ilCi fuetlar 

all.~amr./~s.L .. ,:, .. i~',.' ., .. ' 
b) Surr09ate data repQr,t~Q,.<mq;. '.: ,,' .... <.,," 

: .•. >mealt lored~ILp..rg~.~i:~ah~·~l;es. ~lJ/ ., .. ' 
... an yz .... y .. a.sas c rama-

tagraphy technique? 
.. ,,' -, 

Date: 

AlJJ..9~ISNL:s6p3044B.Rl 

. :.;:-." ',"'.' 

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

. .. , : ..... ~ ... ~ ....... 

.:.:~.:.~ .. 
. .. ' ~ ........... ~..... .. 

. :. 
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DATA QUf\UTY INDICAIO~ qW~~L1ST .... 
(DATA VERIFICATlbNNAl.,IPATlO~.;LEVEl.;Z-· DV2) .' 

1.....· " ::-".:.:'. .,,:. . .... ',' ',.' \ . .' ", '. . . 
Page 20f5 

. .-' .' .... ; ... \~ ... ; .-,' 
',. " 

Item Yes ~. ' If flO, S~~pl~ ID~o.;lFra~·ion(s) and .Anarysls':. ;-", 

c) . Matrix spike r9cOv~ry.~~ta .. 

reported and met for all 

samples for whk:h it.~as 
. reqllllstecf? . ... . . , 

"'. 

.. :, 
, . \: '" ... " 

..... ,. : ... ," 

C===============:;=;;=;="",,==*===l===iP====;.'j;,·,'7. 7 ... ;:;====================:=¥=;:;s=llhf/ 
·6) Prec!sion.. ." ',' 

a) .. La!l~ratory Control sample· 
precision reported and met for . ',' . .' .. 

. all samples? 

b) .. Matrix spike .duplicate,HPD ,. '. '. 

:~.;,,,.d~~a;:!~~!:l~~ci~i1#:rii~{io( ~J[; , 
sa,niples for which it was 

. -,. - '. ..'~ 

requested? 

7)' a~'[I!Ik.R~ti'l.",; ." ', •. 
. ~)Method or reagent blankdata .. . .... -... -.' . 

. 
:'" 

:',. ',- .. 

repoiled and met for ~I.~ 
samples? 

.:: -" . .,:- - ~;",,,:.::.: . " ~ .":-- :-,' .; :~'.;~.(~'. ,,~, 

.~) Sampling blank, (e.g.: fi~I~! 
'. trip, and equipment) dat~ . 

iepoftiildandmet? 

\,. : ..... 
.. , ,:, .. ,:;_;,.,::: .. c., '.:.~' .... "::';':':.~,:.:;," 
;-. . ......... :: ... . , 

'" 

... ~ 

.. ':. : " .. ,," ":':-:''- ~ :-

.;; ... - :_ '. · ... T.: ... ,·, .. . ' • ::;.-- .::.:'~ __ .z";';'-~' •. -'.'';'''' ..... ' •• 

8). !:;:~::.;n~IUae.d:.<;o.ir.~~~.,~~ '.:~·7 
,~ 

.... ,. ;' ' .. 

\,",':';" 
:. ~. .... . _ ... ':::':':-" :. 

.... _" ... ,,' ," '7 :-". . .......... - ... " -.:~ 

2.0 COMMENTS: All items marked "N~: .~b~v~ f1)us.t b~ !'lxplaineg.in this:secrion. For each:ii~~;"~i~~ 
SNUNM'ID No. arid (fie iinalysis, .f appropriate, of all samples affected by the 'fineing~' .' :'.,: ,\''''''; ". ' : . 

<1. ;~~~~.r-' ;01~ ~~'!5::": 

, .. ' .,~". '" .<:. 

Reviewed by: 

Dale: 

N.n,·94ISNL:SOP3044B.Rl 

'.' 

••• l~ .. 



-, -

.',:-. .. \,:~~. 

", 

-OATAQuAl:ITY>niioiCATC)RCHECKi.JST " ' 
(DATA VEAIFICATIONNALIDATION LEVEL 2-DV2) 

....• 
-',;, 

2.0 COMMENTS CONTINUATION SHEET-.",:or',., .; .... 

" 

~ .. 

"1---- "."1", 

-....... . 
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,-" ',j.:-

•... 

. ~ . 
. !' 

,·-i"::·1~:~ 
,! 

...... 
'" i: ... ·~:·'· .. ~·F .. 

------~~----------~----------~~ __ ~----~----------__ ~--------------~'~----------------~~--~--~~~ __ ~ ·~t· 
":';- .. -..... -.' . ;' .. ; .. ..:.... .~,..~-... ; .. < ...... -.:~ ..... -::'"':.){':. ',- .-

", $',,: .' •• ," .... 

" 
.-

.. -;,., . ,.,' . " .... :~ L .. :- .: •... ~: ,':: - I. •• 

,~.,-.. 

: 1 ;" "':"'-'" 

. <:.~;".'; -; -: . 

. , ~~ .' 

Reviewed by,: 
. ' 

f~-. 
..,-~' .. "., 

Pate:, 
. --. "-"-"": 

-AtJ;!·911SNl:SOPl044B.RI ' 
-.' .. 
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DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONfVAI,.IPA.T:ION·:L.:i~VEL2-·DV2) 

.,,:, . ': .. Page 4 ot·S 

3.0 SUMMARY:. Summarize the findings in the table below. list bnly.samples/fr~ctionsto( which 

deficiencies have been noted. Use the qualifiers given at the end'otthelable if pOssible;'Bc'~tati1a:iiy .' . 
. -', 

other qualifiers in the comments' column._ 

. 

Sample! 

Fraction No. Analysis Oualiliers . Comments 
. 

. . 

..~ ..... .. 

II--~--~--+------c"--l-.,.--~--I--'----'--""'c .. -... -: .. -,...--:---c"------,-...""...-..,..,..."..,..~...,.....,j~ ....... 

. ' 

.... " .. ,.-; .. 

... ..1· ••.••• 

. . ~ .. , .. ,,'. :." 

. 

OUAUFIEflS:, '.' '''''' ", , ........ " . '., ~ - -, '. . ,". 

J ~ .Estimated quantity (provide reason) . o.= ... auantitation .Ii~il does. n0t.I1}~llt criteria. 

8 .. Conhirnliiailoii'in'bfa'rik:(in(ji~~i~which bl~nk) A =, LaboratOlyaccuracydoes not meet ~rileria: 
p.. la~~!at.9!y,pre(;I~.ii>o. qoesnoi.meet criteria ." , .. U .= . Analyte:is,undetected (indicate which analyt'ealiii .. 

F!.. R.~~orting units inappropriate reason lor qualilication) . 

N= Thefe,ispresumptive"evidencii cil thepresencEi' NJ ~"TI1ere is' pre'surnptive evidence 01 the: p~es~ric~ ~Ith~:" 
.of the. material ,(IlateriaJ ~t. anestimateQ quantity . 

. UJ .. Themaiiiiiii 'w:as an~iyz~diorb:ut ~~s n~t =.,. ...- . 
del:~Ete4,. The ~_~9cJated .value is ·an .estimate . 

and may be ina~ur;it~ or imprecise. 
",_. ~ ", .,. 

Date: 

~.91isNl.:sOP3044B.Ri. _ 

.. ,' .. '''. , .. ,',.-

',' 

.. 

-..- ."'-' .... 

. ""'~.' , . 

..... . 

..,.;, 

. .... , . 

• 

.... 



DATA QUALITY INDICATOR CHECKLIST 
{DATA VERIFICATIONNALIDATION lEVEl2:-DV2} 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample! 
I 

Oua6fiers Comments 

TOP 94.03 
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P.age 5 of 5 . 
. '. 

Fraction No. Analysis 
·1~==========*=====~=====P======~====================~========~1 

1-:.: ... 

~Ir-------------~----~------~~------+-----------------------------~--------~I 
. 

. 
. . 

Reviewed by: " @(o~ . Approved by:' __________________________ _ 

-.:;; .. D'.lle: I~ -1-- -Gl :f 

""=:' 'Task/Project Lead.er must approve data package •. 

Dale: 

. Al..'.2·91ISNL:SOP3044B.Al 

: ... .:...... -

" .. 



.::'l 
~ 
:,:, 
'.;J 
~. 

,;: ..• 
~

, .. : ~dia --(emF 
.. National. .' t u It # r • t Laboratones 

SFlDoI.coc (12-83) 

If~c.. 

Irq 1 

I' 
ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD 
[AR/cac- 00933 -

PAGE 
Bill to: Sandia National Laboratories 

Supplier Services Department 
Department No.: :j ~ e ~ 

ProjeclfTuk Manager: 3l?=, ~1l21"\dlA 
P~ectNam.: I ~~~~tC[b7 4 f; 

Sample TII8III Members ~ . i ~ l. , .' 

P.O. Box 5800 MS 0154 

seL or Logbook R.,. No.: 7fI&-/V III Lil 

ConwctNO.~ '~ ~3J' ~M 
c. .. No.. :" 11. , ,. 

'Reference attached radiologJcalecr •• ning for 
specHic' contact readings • 



• 
@l Sandia 

National 
laboratorie 

SF 21l01..!ICL (12·9S) 

-
ENVIRONMENTA~PROGRAMS 

SAMPLE COLLECTION LOG· 

. SCL- 01618 
ARICOC No.: AI1IW..... ..., OJ 'oJ '..I .-r ., 

··~··'-·"""::>Llnn .0'--" r- \o.Jv;-::, ~C7.~ .. J 

GENERAL 
INFORMATION~ ____ -=~~ __ ~~ ____________ ~ __ ~. __ --,-----~~--~~~~~~~--~~~~~--~~~~~ ____ ~ 

SAMPLE UUAti WCIUUIU wtiCUUU!: U",",CILJ UVYAI!:" U U''-A'''''~ U nl\L""~lcL..Jvlm:n 

DESCRIPTION C E DORUM OTANK OSURFACEWATER ~IL DWASTEWATEROGROUNOWATER DdTHER' 

. COMPANY/ORGANIZATION 

WHITE -To s~l:i' Management Office 
'If;.':......... . ' 

PINK- Originator 
.....L.L ~-I.~ """J / J~ IiWi1i!ro BE CaMPLETrc 'lY SMO 



~Iijsand~ . '. National···· 
U. Grrh ~ . ..:... . 
sr~ L.aurs 

. '. Laboratorie-s 
SF 2001-SCC ("-H, 

Sample • Fraction', 
Number .. 

Jt;::. ne. 

Time I LOCATION 

• or~DZ 5 -.~IJ(Pbo I BK '(;.- 1/ - A 

NVIRONMENTAL PROGRAMS 
AMPLE COLl .. ECtION LOG· 

(Continuation) 

COMMENTS 

~ ~~ LL' O~&;, 1'/ 

~ 

! 

WHITE· To Sam!?le Managernent Office. '. 'E~" ....... . PINK· Originator 
I 

(V~) 

• • 

.. 

I$CL~ 01& Ii:- •.. ~ --cU-oo~= 
. '. PAGE OF;:;-' . 

l." . . 
.V c: 
~~'. ANALYSES . 
. \i! I I I - I 
I~,-:~ 

!~iJlll 
1~18~B 
CIt/IX 

I 

I 

. :t~~~~) . 
. <:.; .. " .' 



• @iij Sandia . National 
. Laboratories 

SF 2001.oOC (12·93) 

Department No.: , I (I -:;; 

Sample Team Members "'([11 J,'1[ r FS 

sel or Logbook Ref. No.: 

o Skin Irritant 0 Poison 8 

Required Report Date 

-- • 
ANALYSIS REQUEST AND 

CHAIN OF CUSTODY RECORD 

" '. ..~ 

1't;(j5/'6
1 

AR/COC-00934 ' I 

Supplier Services Department 

Case No.: 'HI' 0" :po/u ..... -.i\,'- A 
SMO Authorization: 

"Reference attached radiological screening for 
specific contact readings. 



[!i~ Sandw . '. ," National 
Laboratories 

IF 2OO1-COC (12.93) 

,. 
. , 

) """ >( "" 

• 
ANALYSIS~:R~bl:JESTAND 

CHAIN OF CtiSt'ODY RECORD . '.. ., .:; .. ~. ", .. 

Department No.: ) ...4 

Project/Task Manager. -!7~, !.S ( ,'., epl.-:;; ... 
Project Nam. e; -r. If I ~ C, ~'(()t ~ ):. I 1 \ '> j __ .... 0 

Sample Team Members . /"1 Il C I ct' ( 

SOL or Logbook Rer. No.: () I 7/(1 \ 

• , 
./i'Ij" c/o 

.. f· u. } ~, . '. .~ . '1 AR/COC~OT9'34 ".;I:t~, . 
PAGE _1_ OF L ,~~.~ 

Bill to: Sandia National Laboratories 

Supplier Services Department 
. :"; 

P.O. Box 5800 MS 0154 

Contract No.: ... I I .; 

'. '?/. ' _.l '~"'I" Case No .. ) c \ ) .• ' , ...... ) " 
• • \ ~.,' I~' 

SMO Authorization: 

I 
. . . . i 

°Reference attached radiologlcal.scraaning·for. ! 
!E:l Non-hazard 0 Flammable 0 Skin lnitant 0 Polson B 0 Radiological specific contact readings. . . ' J 
Turnaround Time SPecfallnstrucUon8IQC Requirements. ",' . I 

Required Report Date' ., . ..\ 

·i 

I 
i 



• It • 
~ ... , Sandia 6' ) rl' National /~{~~ . ENVIRONMENTALPROGRPtMS 

laborator '. SAMPLE COLLECTION LOG 

'. 

@J' 
$F 2OD1-BCL (12·93) 

GENERAL 
INFORMATION . ~rr r --' I I -c ::, -' u· .... <.:;>, «-

PURPOSE OF SAMPLING:' D,..-_ / . 

SAMPLE U"AlI ULI<JUIU UlILUU"t: Ul:iULIU WYVAIt:M W UI~'. W nl\L""olt:w .. "n~n 

DESCRIPTION ,....,AA ... ' ..... _ ..... ,....,A .. AA.AA.: .. _AA ............ _" ,..., .. i.A __ .... __ A,....,A~_ .... ~ .... __ ,....,_~,,.;~. 

Sample 
Number 

SAMPLE 
TEAM 

MEMBERS 

. VHITE: To Sample Management Office 

information must be reeorded in an SNL.Iasued,Log 

.. 'l&ith'OBE COMPLETED BY SMO' . 



~ 
:)andia . 
Nationar 
Laboratories 

-'! ;s -

ENVIRONMENTAL PROGRAMS, 
SAMPLE COLLECTION LOG 

'I SCL·"O/7C,. '3-· .-. 'J 
·Qo~es 1 

AAtCOC No.:· ABfCOQ. -.. ' '" A /' • .., '-/ ' . 

.~ ·L . ~. l'-'UIIlIIIUi:1UUIl/ .. . . . 
In .... II c· Ll $.e.. . ~ . . . ANAl.YSES '-J 

. .. . .. . .~ 1·--
. () .. . , 

!~',J! .,-.:r 
Sample. Fraction . . 0-' ~ t i 't 
Nurrber '., & ~ ~ ~ 

Time· LOCATION COMMENTS' t g ~ .' 
'J5?O<:g~- 5'" Jt'JOO B)(G - //-73 .s.~b,~'-Ir-f-qL.L $rrn'l (p,-?{i./1 !,7);v'!k' . . . , 

. . 

.. ', . 

-. ,". . .. 

. 

. 

. . .. 

• I 

,I 

, . . , . 
I 

WHITE· To Sample Management Office PINK· Originator 

• • --



• Sample Flndl.ummary .1 -"" Site' S~e 727 ARlCOC' 604200 Data Type' Organic Inorganic. Rad and G Chern. 
MethodICAl Number (AnaIy""Jtna,Iyt.) 

• I I I a-

t I l i 2 'I' 
~ ~ i SampielD 

I T.w>U-227 -\IW.01-2D.O-S W 

~'IT .w>U-227-VW-(l'-'OO.O-S W 

~'ITJA0U.227-IIW<I1-'OO.o-oo W 
1Js<637-0021 T JAOU.227-VW-(l'-'50.O-S W 

~'ITJAOU.227~-(l'-lB W 
~I-OO'1 T JAOU-227-VW<>'-200.O-S W 

ITJAOU..227-VW~1-20.O-S EPAl210: Quality ~ ~.A" and bIe(2~1hNy1~·J.A.· W.B3 
~7 __ 1 TJA0U-227-\IW.01-150.0-S EPA827D: eu.l1fy nonctet.cb "W, A." W,B3 'J,1'l 

/ T..IAOU-227 -WJ-01-20.0-S J 

. 

. 

• Valld.ted By. Date:· W31101 



Analytical Quality Associates, Inc. 
616 Maxine NE 

•
" ~.. . .' AJbuquerque, NM 87123 

. Phone: 505-299-5201 
, Fax:505-299~744 

.11' Email: minteer@aoJ.com 

•• 

• • 

MEMORANDUM 

, DATE: May 31,2001 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site 227 Drilling, ARlCOC No. 604200, SDG No. 39900/39905 (GEL), and 
ProjecVTask No. 7225.02.02.09 ' 

, , 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specifiedme.th.od 
(Tritium - EPA906.0, Gamma Spec. - HASL300, Isotopic Plutonium - HASL300, and Isotopic 
Uranium - HASL300. All analytes were successfully analyzed. A problem was identified wilh 
the data package that result in the qualification of dala. 

1. Isotopic Plutonium: For sampie 39900-010, the tracer recovery (47%) was less than «).the 
lower QC acceptance limil (50%). Plutonium-239/240 was non-detect and is not qualified as 
a result. Plutonium-238 was detect and is qualified· J: 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation .. ' 

Holding Times 

Tritium, Gamma Spec., Isotopic Plutonium, and Isotopic Uranium: The samples were analyzed 
within the prescribed holding times, 

Calibration 

Tritium, Gamma Spec., Isotopic Plutonium, and Isotopic Uranium: Case narratives state all 
initial and continuing calibration requirements were me~ . 



:, ,~' 

• 

• 

Blanks 

Tritium. Gamma Spec .. Isotopic Plutonium. and Isotopic Uranium: No target analytes 
were detected in the method blank (MB) except for U-2331234. Sample results were 
greater than (» 5x the MB value; no data are qualified as a result 

laboratory Control Sample (LCS) Analyses 

Tritium. Gamma Spec .. Isotopic Plutonium. and Isotopic Uranium: The lCS met QC 
acceptance criteria. 

Matrix Spike (MS) Analyses 

Tritium: No MS was run on this sample delivery group (SOG). An MS was run on another SOG 
in the batch and met QC acceptance criteria. 

Gamma Spec .. Isotopic Plutonium and Isotopic Uranium: Not Applicable 

Replicate Analyses 

Tritium: No replicate analysis was run on this SOG. A replicate analysis was run on another 
SOG in the batch and met 'QC acceptance criteria. 

Gamma Spec .. Isotopic Plutonium. and Isotopic Uranium: Replicate analyses met QC 
acceptance .criteria. 

Tracer Recovery 

Isotopic Piutonium and. Isotopic Uranium: The tracer recoveries met QC acceptance criteria 
except for plutonium in sample 39900-010. Plutonium in sample 39900-010 is qualified as noted 
above in summary section. 

OtherQC 

Tritium. Gamma Spec .. Isotopic Plutonium, and Isotopic Uranium: Not Applicable 

No other specific issues were identifieq which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this.package . 

• 

,-' 

• 



•• 

e 

• 

Analytical Quality Associates, Inc. 
616 MaxineNE 
AJbuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: May 31, 2001 

TO: File 

FROM: Kevin lambert 

SUBJECT: General Chemistry Data Review and Validation - SNL 
Site-227 Drilling, ARCOC No. 604200, SDG No. 3990139905 (GEL), and 
ProjectfTask No. 7225.02.02.09 

Seethe attached Data Validation Worksheets for supporting documentation on the data 
review and validatIon. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified me.thods 
(Total Cyanide - EPA9012A, Chloride - EpA300.0, and Chromium VI- EPA7196A). All 
parameters were successfully analyzed. A problem was identified with the data package that 
result in the qualification of data. . . 

1. Total Cyanide: The matrix spike percent recovery (MS %R) for total cyanide (135.%) was 
greater than (» the upper ac acceptance limit (130%). Sample 39900-006 was non-

. detect and is not qualified as a result. Sample 39900-007 was detect and is qualified "J, 
A2." . 

Data is acceptable and ac measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holding Times 

Total Cyanide, Chloride, and Chromium VI: The samples were analyzed within the prescribed 
holding times. . 

Calibration 

Total Cyanide. Chloride. and Chromium VI: The initial and continuing calibration met ac 
. acceptance criteria. 



) Blanks 

Total Cyanide. Chloride. and Chromium VI: No target analytes were detected in the initial 
calibration blank (ICB), the continuing calibration blank (CCB), or method blank (MB). 

laboratory Control Sample/laboratory Control Sample Duplicate (lCS/lCSD) Analyses 

Total Cyanide, Chloride, and Chromium VI: The LCSIlCSD met ac acceptance criteria. 

Matrix Spike (MS) Analyses 

Chloride and Chromium VI: The MS met ac acceptance criteria. 

Total Cyanide: The MS did not meet ac acceptance criteria. Total cyanide is qualified as 
noted above in the" summary section. 

Replicate Analyses 

Total Cyanide. Chloride. and Chromium VI: Thereplieateanalysis met aCacceptance 
criteria. 

OtherQC 

Total Cyanide, Chloride, and Chromium VI: Not applicable. 

No other specific issues were identified which affect data quality. 

Please" contact me if you have any questions or comments regarding the review of this 
package. " 

", . ( 

• 

• 



Analytical Quality Associates, Inc. 
616 Maxine NE 

'~
'. . ... Albuquerque, NM 87123 

. 'Phone: 505-299-5201 
. . Fax: 505-299-6744 . 

. .: Email: minteer@aoJ.com 

• • • 

• • 

MEMORANDUM 

DATE: May 31, 2001 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Inorganic Data Review and Validation...; SNL 
Site 227 Drilling,ARCOC No. 604200, SDG No. 39900139905 (GEL), and 
ProjectfTask No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data 
review and validation. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods 
(ICP - EPA6010B and CVM - EPA7471A). All parameters were successfully analyzed. 
Problems were identified with the data package that result in the qualification of data. 

1. CVM Analysis: The continuing calibration blank (CCB) absolute value for mercury was> 
the detection limit (DL) but < the reporting limit (RL). The mercury results were non-detect 
and are qualified ·UJ, 83." . 

Data is acceptable and QC measures appear to be adequate. The following sections discuss 
the data review and validation. 

Holding Times 

ICP and CVM Analysis: The samples were analyzed within the prescribed holding times. 

Calibration 

ICP and CVM Analysis: Initial and continuing calibration verification data met QC 
acceptance criteria . 
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Blanks 

ICP Analysis: No target analytes were detected in the initial calibration blank (ICB) except for 
cadmium, arsenic, and titanium. The ICB values for these analytes were> the DL but the 
sample results were non-cletect or> 5x the ICB values; no data are qualified as a result. No 
target analytes were detected in the CCB except for barium and titanium. Barium and 
titanium CCB values were> the DL and sample results were> 5x the CCB values; no data 
are qualified as a result. No target analytes were detected In the method blank (MB) except 
for barium. Barium results were> 5x the MB value; no data are qualified as a result . 

. CVM Analysis: Mercury was not detected in the ICB and MB. Mercury was detected in the 
CCB and was qualified as noted above In the summary section. . 

Laboratory Control Sample/Laboratory'Control Sample Duplicate (LCS/LCSD) Analyses 

ICPAnatvsis: The LCS/LCSD met QC acceptance criteria. 

CVM Analysis: The LCS/LCSO met QC acceptance criteria. 

Matrix Spike IMS) Analyses 

ICP Analysis: The MS met QC acceptance criteria . 

CVM Analysis: No MS was run on this sample delivery group (SOG). An MS was run on 
another SOG in the batch and met QC accepta'nce criteria. . 

Replicate Analyses 

. ICP Analysis: The replicate analyses met QC acceptance criteria. 

CVM Analysis: No replicate analysis was run on this SOG. A replicate analysis was run on 
another SOG in the batch and met QC acceptance criteria. 

ICP Interference Check Sample (lCS) AnalysIS 

ICP Analysis: The ICS data met QC acceptance criteria. 

ICP Serial Dilution 

ICP Analysis: The serial dilution met QC acceptance criteria except for lead. The RPD for 
thallium (11%) was> 10% but the sample results were < 50x RL; no data are qualified as a 
result, . 

OtherQC 

ICP and CVM Analysis: ~otApplicable 

No other specific issues were Identified which affect data quality. 

• 

• 
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Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aoLcom 

MEMORANDUM 

DATE: .May31,2001 

TO: File 

FROM: Kevin Lambert 

SUBJECT: Organic Oata Review and Validation - SNL 
Site 227 Drilling, ARCOC No. 604200, SDG No. 39900139905 (GEL), and 
ProjectfTask No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data' 
review and validation .. 

Summary 

The samples were prepared and analyzed with accepted procedures and specified methods 
(VOC - EPA8260B,SVOC - EPA8270C, and HE - EPA833~). All compoLinds were' . 
successfully analyzed. Problems were identified with the data package that result in the 
qualification of data. 

1. VOC Analysis - Trip Blank CIB): The calibration response factor (RF) for trichloroethene 
(0.27) was less than «) the specified minimum (0.30) but greater than (» 0.01. Sample 
result was non-detect and data is qualified "UJ'" 

2. VOC Analysis - Soil Samples: The calibrationRF for trichloroethene (0.24) was < the 
specified minimum (0.30) but> 0.01. Sample results were non-detect and data are 
qualified ·UJ.· ' 

3. SVOC Analysis: More than half the LCSILCSD compounds were outside percent recovery 
(%R) QC acceptance criteria (see worksheet). The LCSILCSD relative percent difference 
(RPD) and the MS/MSD met QC acceptance criteria. Sample results that were non.. 
detect and are qualified ·UJ, A.. 8is(2-ethylhexyl)phthalate in 39900-006 was detect and 
is qualified· J, A." 

Data is acceptable except as noted above. QC measures appear to be adequate. The 
following sections discuss the data review and validation. 

Holding Times 

VOC, SVOC, and HE Analysis: The samples'were extracted and analyzed within the 
prescribed holding times. 
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Calibration 

vec Analysis - TB: The initial calibration data met QC acceptance criteria except for 
trichloroethene. Trichloroethene is qualified as noted above in the summary section. The 
continuing calibration data met QC acceptance criteria except for acetone, 2-butanone, 2-
hexanone, and xylenes. The continuing calibration verification percent difference (CCV %0) 

. for these compounds (-27%, -32%, -23%, and -24% respectively) were> 20% and < 40%. 
All other QC met criteria and sample results werenon-detect. As a resuR, based on 
professional judgment, no data are qualified. 

vac Analysis - Soil Samples: The Initial calibration data met QCacceptance criteria except 
for trichloroethene. Trichloroethene Is qualified as noted above In the summary section. The 
continuing calibration data met QC ac~ptance criteria except for 1,1, 1-trichioroethane, 
carbon tetrachloride, and tetrachloroethane. The CCV %0 for these compounds (24%,30%, 
and 21 % respectively) were> 20% but < 40%. All other QC met criteria and sample results 
were non-detect. AfJ a result, based on professional judgment, no data are qualified. 

svac Analysis: The initial calibration data met QC acceptance criteria except for 
acenaphthene. The calibration RF (0.88) was slightly < the specified minimum RF (0,90) and 
> 0.01. Sample results were non-detect and as a result, based on professional j\Jdgment,no 
data are qualified. The continuing calibration data met QC acceptance criteria except for 3-
nitfoaniline, 4-nitrophenol. 4-nitroaniline, and carbazole. The CCV %0 for these compounds 
(26%,28%,38%, and 22% respectively) were> 20% but < 40%. Sample results were non
detect and as a result, based on professional judgment, no data are qualified. 

HE Analysis: The initial and continuing calibration data met QC acceptance criteria. 

Blanks 

vec, svec, and HE Analysis: No target analytes were detected in the method blank 
(MB). 

Laboratory Control Sampleflaboratory Control Sample Duplicate (lCSfLCSD) Analyse8 . 

vec and HE Analysis: The LCSIlCSO met QC a~ptance criteria. 

svec Analysis: The LCSIlCSO met QC acceptance criteria except for the %R for more than 
half of the LCSIlCSO compounds. Sample results are qualified as noted above in the 
summary section. . 

Matrix SpikefMatrlx Spike Duplicate (MSfMSD) Analyses 

vec Analysis - TB and Soil Samples; No MSIMSO was run on this sample delivery group 
(SOG); An MSIMSO was run on another SOG in the batch and met QC acceptance criteria. 

svec Analysis: No MS/MSO was runon this SOG. An MSIMSO was run on another SNL 
SOG in the batch and met QC acceptance criteria. . . 

HE Analysis: The MSIMSO mel QC acceptance criteria. 

• 

• 



Surrogates 

vac Analysis - TB and Soil Samples: The surrogate recoveries met QC acceptance criteria. 

svac Analysis: The surrogate recoveries met QC acceptance criteria. 

HE Analysis: The surrogate recoveries met QC acceptance criteria .. 

Internal Standards 

vac Analysis - TB and Soil Samples: Internal standards data met QC acceptance criteria. 

svac Analysis: Internal standards data met QC acceptance criteria. 

Confirmation 

HE Analysis: Not required, sample results were non-detect. 

Other QC 

vac Analysis: No target analytes were detected in·the TB except for toluene. Sample 
. results were non-detect and no data are qualified as a result. No equipment blank (EB) was 

submitted on the ARCaC. A field duplicate pair was submitted, however there are no . 
"required" review criteria for field duplicate analyses comparability. 

svac Analysis: Not Applicable 

HE Analysis: Not Applicable 

No other specific issues were identified which affect data quality. 

) 

Please contact me if you have any questions or comments regarding the review of this 
package. . 
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S. Laboratory Control Samples 
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8. Internal Standanls 

9.TCL Identification 

10. ICP JnwfermceCboclc Sample 

II. ICP Serial Dilution 
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• • • High Explosives (SW 846 Method 8330) 
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• • • Contract Ve~fication Review (CVR) 
: .' 

• Project Lead';' ",-COlliNS 
~~~------------

Project Name ...;:S:..:fTE=227:::... _________ _ 

Analytlcai Lab _G:=E=L=-________ _ SDG No. _3:::9900=:-_______ _ 

Case No. 722~'_02.02.09 

~DCNo._~~=200~ ____________ _ 

In Ihe tables below, marl< any infonnation that Is missing or incorrect and give an explanation. 

1.0 An~_sis R~uest and Chain 01 Custody Record and loo-ln Information 
Una 'Com lete? Resolved? 
No. Item Yes No II no. e~plain 'Yes, No 

1.1 AII'Rems on CDC complete· data entry cieri< initialed and dated X 
1.2 Container type(s) correct lor analyses reauestild X 
1.3 Sample volume adeouate fDr II and types Df analvses reauested X, 
1.4 Preservative correct lor analyses reauested X 
1.5 Custody records continuous and cOnipleta X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenced and comtcI 

1.7 Date samples received , X 
1.8 CondlUon upan receipt information provided X 

'2.0 Analytical Laboratory RePDrl 
Une , Com Jete? Resolved? 
No. Item Yes ND ,If nD exolaln Yes ' ·No 

2.1 Data reviewed signature X 
2.2 Method reference number(s) complete and correct X 
2.3 OC analysis and acceptance limits provided (MB lCS ReDlicate) X 
2.4 Matrix spikelmatrlx spike duplicate data providedlH reQuested) X 
2.5 Detection limits provided' POL and MDlIor lOll, MDA and L. X , 

2.6 DC batch numbers provided X 
2.7 DilutiDn factors provided and all dilution levels reported X 
2.B Data reported ih apprDpriate units and usino correct signifICant figures X 
2.9 Radiochemisl/y analysis uncertainty (2 sigma error) and tracer rect:Nery X 

Iii apPlicable) reported 
2.10 Narrative Jl[9Vided X 
2.11 TAT met X 

• 2.12 Hold times met X 
?.13 Contractual Qualifiers provided X 
L14 All requested resuR and TIC CH reouested) data provided X 



• • Contract Verificatlon·Review (Continued) 

he reporting units appropriate for the matrix and meet contracl specified Dr project
speciFIC requirements? Inorganics and metals reported as ppm (mglliter Dr mgIKg)? 
Tritium ,eported in p1cocuries per I~er with percent moisture for soil samples? Units 
consistent between ac samples and sample daJa. 

lirn~ mel for aN samples 

Accuracy 
a) Laboratory control samples accuracy reported and met for all samples 

aA organic samples analyzed by a gas 

Matrix spike recovery data reported mal 

Precision 
a) Replicate sample precision repOrted and met for all inorganic and radiochemistry 

samples 

and met for all organic samples 

3.5 Blank daJa 
a) Method Dr reagent blank data reported and met for aM samples 

Sampling blank (e.g., field, trip, and data reported and met 

x 

"J" - estimated quantity; "B" -analyte found in X 
organic Dr above the pal for inorganic; "U"-

uncletecled (re.,ults: are below the MOL, IOl, or MOA (radiochemical»; 

included, correct. and complete 

Second column confinnatlon data provided for methods 8330 

pesticidesiPCBs 

• 



• • • ConlJact Verification Review (Conlinued) 

• 4 6' talibratlon and Validation Documentation . ' 

I' Item Yes No . Comments 

• 1 GCIMS (8260, 8270, etc.) 
I a) 12-hour tune check provided X 

b) IniUal calibration ~vided X 

c) Continuing calibration provided X -

d) Intemal standard performance data provided X 

e) Instrument run logs provided X 

4.2 GClHPLC (8330 and 8010 and 8082) 

a) Inllial,callbratlon provided X 

b) Continuing callbratio.n provided X 

, 

c) Inobumenl run logs provided ,X 

4.3 lnorganlcs (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) ICP inlerference check sample data provided X , I 

d) ICP serial dilution provided X 

e) Insbument run logs provided X 

,4.4 Radiochemistry 
a) Insbumenl run logs provided X 

• 



• • • 
Contract Verificatlon Review (Concluded) 

SUmmarize the findings in the table below. List only samplesllr&ctions for which deficlencies have been noted. • 5.0 Problem Resolution ~ 

SampleIFraction No. Analysis ProbiemsICommen1SlResolutions 

-

. 

. 

. 

Were deficlencles unresolved? 0 Yes 

!lased on the review, this data package Is complete. ONo 

: f no, provide: nonconformance repor1 or corractlon request number ______ and date correction request was submIHed:'--__ _ 

Reviewed by: ,.(\ 9", Q Q e C ; a.. , DaIe:_..;;5-8-=2"OOOJ.J.1 __ Closed by: Oale:. _____ _ 

• 
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• Salmi, D~uglas R 

~rom: 
Sent: 
To: 
CI:: 
Subject: 

Salmi, Douglas R 
March 29,200110:11 AM 
Ryan, Robin; Collins, Sue S , 
'Edle/GEL'; 'David Setzer' 
COC 604200; Analysis Clarifications; GEL 

GEL received samples today on COC 604200 and has requested some clarification on some of the analysis request. 

1) Samples 054629-003 and 054637-003 requested RCRA metals plus titanium: The titanium Is written out as opposed 
to the chemical symbol (TI) so the request for titanium appears expliclt. Titaniu'm is rarely asked for; could it be thallium 
or thorium? 
(However thorium (Th) Is often confused with thallium (TI).) 

2) Several samples request Cs 137 expllcltly. Again Cs 137 is rarely asked for alone; It is usually included In the',gamma 
spec library reported. GEL can report Cs 137 alone. Is that Is what desired (it sure appears so) or is the whole gamma 
spec really wanted. ' ' 

3) Sample number 054629-005 requested Iso U and Iso Pu; 054629-006 requested Cs 137. Sample number 054637- , 
005 requested Iso U, Iso Pu, and Cs 137; sample number 054637-006 requested Cs 137. It Is assumed that Cs 137 Is 
really not requested from the two different fractions of sample number 054637 and that the Cs 137 request on 054637-
005 be deleted. 

1 
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0546#-001 T JAOU-227 ·\IW,.()1·250-S UJ 
054645-001 TJA0U-227-'JW.(J1·27SoS UJ 
0!><646.(J02 T JAOU.227·VW.(J1.£Bl UJ 
054647.(J()1 TJAOU.227·VW.(Jl·TB UJ 
054646-003 T JAOU.227·VW.(Jl.£Bl 
054646-009 T JAOU..227.VW.(Jl..f111 
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Validated By: 

Sampl. Findings Summary 
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UJ 
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Date: 6101101 
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Page 111 

Dota Type· Organic . 
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Site' SileW ARlCOC' 604204 , Data Type' Inorganic 

• 
.' Method/CAS Number (AnalyslalAna~ Ie) '," 

l f 
!!. 

'I' 

I ! 
SamplelD 

()5.4646.008 TJAOU.227-WIHll-EBl UJ,HT 
~10 TJA0U.227-WIHll-EBI UJ,B3 

, 
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• 
V.lld.ted By: ==z -

Mr.X ....... S.1U 
Dale: 6101101 
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Analytical Quality Associates, Inc. 
616 Maxine NE 

§. r.'.... . .....••. . Albuquerque, NM 87123 
( .. ' . . Phone: 505-299-5201 

','. Fax: 505-299-6744 
.,.. Email: minteer@aol.com 

MEMORANDUM 

DATE: June 1, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site 227, ARCOC #604204, 
GEL SDG #39990, Case No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods 
EPA906.0 Tritium, HASL300 Iso-Pu/U, and EPA901.1 Gamma Spec. A problem was 
identified with the data package that results in the qualification of data. 

1. Tritium Analysis: The tritium result of sample 39990-005 was negative, and the 
absolute value was greater than (» the MDA. Thus, this sample result will be 
qualified "R" (unusable). 

Data are acceptable except as noted above. QC measures appear to be adequate. 
The following sections discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narratives stated the instruments used were properly 
calibrated. 



Blanks 

All Analyses: No target analytes were detected in the method blanks at concentrations 
> the associated MDAs. 

Matrix Spike (MS) Analysis 

Gamma Specffritium Analyses: The MS analyses were performed on samples from 
other SDGs. The case narratives stated that all QC acceptance criteria were met. No 
sample data were qualified as a result. 

Iso-Pu/U Analyses: No MS analysis was performed for this method. No sample data 
were qualified as a result. 

Laboratory Control Sample (LCS) Analysis 

All Analyses: The LCS analyses met QC acceptance criteria. 

Replicates 

All Analyses: The replicate analyses were performed on samples from other SDGs. 
The case narratives stated that all QC acceptance criteria were met. No sample data 
were qualified as a result. 

Tracer/Carrier Recoveries 

Iso-Pu/U Analyses: All tracer recoveries met QC acceptance criteria. 

Gamma Specffritium Analyses: No tracers/carriers were required for these 
methods. 

Negative Bias 

All Analyses: All sample results met negative bias QC acceptance criteria except 
as noted above in the summary section. 

Other QC 

All Analyses: The samples were equipment blanks (EBs). No field duplicates or field 
blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 



Analytical Quality Associates, Inc. 
616 Maxine NE 

0 ... :.. .. ....... Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

.... .. Email: minteer@aol.com 

MEMORANDUM 

DATE: June 1, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation - SNL 
Site 227, ARCOC #604204, 
GEL SDG #39990/39997, ProjectlTask No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260AlB 
VOCs, EPA8270C SVOCs, EPA8330 HEs, and EPA8082 PCBs. Problems were identified with the 
data package that result in the qualification of data. 

1. VOC Analysis: The initial calibration response factors (RFs) of trichloroethene for the soil 
samples, the equipment blank (EB), and the trip blank (TB), were less than «) the required 
minimum but greater than (» 0.01. All associated sample results were non-detect (NO) and will 
be qualified "UJ." 

SVOC Analysis: The initial calibration RF of acenaphthene was < the required minimum but 
>0.01. The associated result of sample 39990-004 was NO and will be qualified "UJ." 

2. HE Analysis: The LCS percent recovery (%R) of o-nitrotoluene was < QC acceptance limits but 
>10%, and the LCSD relative percent difference (RPD) was> the QC acceptance limit. The 
associated result of sample 39990-009 was NO and will be qualified "UJ,A,P." 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 



Calibration 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The continuing calibration verification (CCV) 
percent differences (%Ds) of acetone; 2-butanone, 2-hexanone, and xylenes for the EB and TB 
were >20% but <40%. However, all associated sample results were NO. Thus, no sample data 
were qualified. 

• 
SVOC Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted' 
above in the summary section and the following. The CCV %Ds of N-nitroso-di-n-propylamine, di-n- . 
butylphthalate, butylbenzylphthalate, and bis(2-ethylhexyl)phthalate were >20% but <40%. 
However, all associated sample results were NO. Thus, no sample data were qualified. 

HE/PCB Analyses: The initial and continuing calibrations met QC acceptance criteria~ 

Blanks 

All Analyses: No target analytes were detected in the method blanks. 

, Surrogates 

All Analyses: The surrogate %Rs met QC acceptance criteria. 

Internal Standards (ISs) • VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance criteria. 

HE/PCB Analyses: No ISs were required for these methods. , 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

VOC Analysis: The MS/MSD analyses for the soil samples met QC acceptance criteria. The 
MSIMSD analyses 'for the EB and TB were performed on a sample from another SOG. The case 
narrative stated that all QC acceptance criteria were met No sample data were qualified as a result 

SVOC Analysis: The MS/MSD analyses met QC acceptance criteria. 

HE Analysis: The MS/MSD analyses were performed on a sample from another SDG. The case 
narrative stated that all QC acceptance criteria were not met. However, no sample data were 
qualified as a result. ' 

PCB Analysis: The MS/MSD analyses were performed on a sample from another SOG. The case 
narrative did not state whether or not QC acceptance criteria were met, and no data w.ere provided. 
No sample data were qualified as a result. 

laboratory Control Samples (lCS/LCSD) Analysis 

VOC Analysis: The lCS/lCSD analyses met QC acceptance criteria. 



• 

• 

.. ' 
" ~ . 

SVOC Analysis: The LCS/LCSD analyses met QC acceptance criteria except for the following. The 
LCS %R of phenol was slightly < the QC acceptance limit, and the LCSD RPD was> the QC limit. 
However, the LCSD and MSIMSD %Rs met QC acceptance criteria. Thus, no sample data were 
qualified. The lCSD RPD of 4-nitrophenol was> the QC acceptance limit. However, both %Rs met 
QC acceptance criteria. Thus, no sample data were qualified. 

HE Analysis: The LCS/LCSD analyses met QC acceptance criteria except as noted above in the 
summary section and the following .. The LCSD RPDs of several compounds (see Data Validation " 
Worksheets) were> QC acceptance limits. However, all %Rs met QC acceptance criteria. Thus, no 
sample data were qualified. 

PCB Analysis: The lCS/lCSD analyses met QC acceptance criteria except for the following. The 
LCSD RPD of Aroclor-1260 was> the QC acceptance limit. However, both %Rs met QC 
acceptance criteria. Thus, no sample data were qualified. 

OtherQC 

VOC Analysis: In the EB, dibromochloromethane and bromoform were detected. However, all 
associated sample results were ND~ Thus, no sample data were qualified. No target analytes were' 
detected in the TB. No field duplicate was submitted on the ARCOC. 

SVOC/HEJPCB Analyses: The samples were EBs. No field duplicates or field blanks (FBs) were 
submitted on the ARCOC. . . 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package . 
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Analytical Quality Associates, Inc. 
',.. 616MaxineNE 

~ 
.. ' Albuquerque, NM 87123 

~... . . ,; Phone: 505-299-5201 
Fax: 505-299-6744 , , 

:.\' Email: minteer@aol.com 

DATE: June 1,2001 

TO: File 

FROM: Kenneth Salaz . 

MEMORANDUM 

SUBJECT: Inorganic Data Review and Validation - SNL . 
Site 227, ARCOC #604204, 
GEL SDG #39990, ProjecVTask No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6010B ICP
AES, EPA7470A CVM, EPA7196A (Cr+6), EPA9012A (CN), and EPA300.0 (CI). Problems were 
identified wit,h the data package that result in the qualification of data. 

1. Cr+6 Analysis: Sample 39990-001 was received by the laboratory beyond the method specified 
holding time. The sample was analyzed for Cr+6 beyond the holding time but within 2X the 

. holding time. The associated sample result was non-detect (NO) and will be qualified ·UJ,HT." 

·2. CVM Analysis: In the initial calibration blank (lCB), mercury (Hg) was detected at a negative 
concentration. The absolute value was greater than (» the detection limit (OL) but Jess than «) 
the reporting limit (RL). The associated result of sample 39990-010 was NO and will be qualified 
·UJ,B3." ' 

Data are acceptable. QG measures appear to be adequate. The following sections discuss the' data 
review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved 
except as noted above in the summary section. 

Ca lib ration 

All Analyses: The initial and continuing calibrations met dc acceptance criteria except for the 
following. The ICV percent recovery (%R) of CN was slightly> QC acceptance limits. However, the 
associated sample result was NO .. Thus, no sample data were qualified. 

), 



Blanks 

ICP Analysis: No target analytes were detected in the blanks except for the following. In the ICB 
and continuing calibration blank (CCB), titanium (Ti) was detected. In the ICB and method blank, 
cadmium (Cd) was detected. However, all associated sample results were NO. Thus, no sample 
data were qualified. 

CVM Analysis: No target analytes were detected in the blanks except as noted above. in the 
summary section. 

Cr+6/CN/CI Analyses: No target analytes were detected in the blanks. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP/CVAAlCN Analyses: The MS analyses met QC acceptance criteria. No MSO analyses were 
performed. The replicate analyses were used as measures of laboratory precision. 

Cr+6/CI Analyses: The MS analyses were performed on samples from other SOGs. All QC 
acceptance criteria were met. No sample data were qualified as a result. 

laboratory Control Samples (LCS/LCSO) Analysis 

All Analyses: The lCS/lCSD analyses met QC acceptance criteria . 

. Replicate Analysis 

ICP/CVAAlCN Analyses: The replicate analyses met QC acceptance criteria. 

Cr+6/CI Analyses: The replicate analyses were performed on samples from other SOGs. All QC 
acceptance criteria were met. No sample data were qualified as a result. 

ICP Interference Check Sample (lCS) 

ICP Analysis: The ICS met QC acceptance criteria. 

All Other Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP Analysis: The serial dilution analysis·met QC acceptance criteria. 

All Other Analyses: No serial dilution was required for these methods. 

Other gc 

All Analyses: The samples were eqUipment blanks (EBs). No field duplicates or field blanks (FBs) 
were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or Comments regarding the review of this package. 

• 

• 

• 
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SilclProjcct 5;~. ~.., 

ARICOC '.;: "/'OY .).0 Y 

Data Validation Summary 

PrnjcctfTast #: :l.2if.<l~.OJ: 0., f of Samples: /'1 MA1rix: 2 ... :, (1.2 "100'''' 

Laboratory Sample IDs: ~ q<;T7- OOt ~ _? 
~~.~~·G~~~I_· _____________________ __ ~'l""""o, I.. -011 

Labo<aIory Report,: 31"17/3 Ufo 

2. Calibllltions 

3. M.1hod Blanks 

4. MSIMSD 

5. LabollltoI)' Control Samples 

6. Replicates 

Surrogates 

I. Jotcmal Standards 

9. TCL Compound IdcDtification 

10. ICP interference Check Sample 

II. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J s; Estimated 
U • Not Deloclcd 
UJ - Not Detected, Estimaled 
R • Unusable 

Check (..f) ~ Aucptable 
Shaded Cells = Not Applicable (also "NA") 
NP .. Not Provided 
Other: ____________ _ 

Date: a!7/u, , 
B:12 



· Holding Time and Preservation 

SilciProje<t: S,J.. ~) 7 ARlCOC.: to'-<)Q'f 

Laboral<><y:-'-C.ckoJ,l ______ LabontoryRq>ortl: ,!>j"71J~"" 

1'1 

B-13 



Volatile Organics (SW 846 Method 8260) Page I of2 
AJVCOC ,: ,O'i 20 ~ _ ..... ;1"'-____ Malrix: ~: I 

JO' "l'C-, . 
-!,lc£,.;"--______ SDG ,: =+ ''0 '" ') 11' 2 

SitclProjcct: ...lJ""" .... "-''-___ _ 

• Comments: 
. Reviewed By: ...!::=?C~;;"===S· ,;:-=.se-:::::;;:..;..:;. __ .-:. __ 



Volatile Organics 
SUciProject: ~:k.;! 31 ARlCOC ': '0410 'I Balcb No: "1/10 , 
Labon!OIy:~(,,-,t.,,,, ______ SOON: !>U11 , ofSampIes: __ -"'"=-__ _ 

Surrogate Recovery and Internal Sbndard Outllefa (SW 846 Method 8260) 

SMC I: BromolluorobcDZeDe 
SMC 2: Dibromofloonnethano 
SMC 3: Toluene-d8 ' 

IS I: Fluorobenzene CommtDlI: 
IS 2: Chlorobenune-dS 
153: 1,4-Dicblorobcll2CDe-d4 

Page 2 of2 

• 

• 

• 



Volatile Organics (SW 846 Method 8260) Page lof2 . 

~~~~ __________ MVCOC': 60~1~ __ ~~~ ________ MMric~~~~h~4e&e~'~ __________________ _ 

--=.=~ ______ 500': '!. 'i'~o 11'7d-oojil ; -o.;r 



Volatile Organics 
SiteiProjCC1: ~k ,,) ARlCOCM: 6i>'1 lu~ Ba1cll Ms: "7'!" S=' 
Laboratory: _G,,-,,&,-,L~ ______ SOO ,: ~"'i '10 , ofSamples:_-"2-c-___ _ 

Surrogate Recovery and Internal Standard OutlIers (SW 846 Method 8260) 

SMC I: BromotJuorobenz.ene 
SMC 2: Dib,omofJuonnetbane 
SMC 3: Toluene-d8 

IS I: F1uorobenz.ene 
IS 2: Chlorobenzene-dS 
IS 3; 1,4-Dichlarobenzcoe-d4 

Comments: 

Page 2 of2 
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• 



Semivolatile Organics (SW 846 Method 8270) Page I of3 
Sj,tIPro)ect: Q()) 7 AIUCOC *: , D<i,lo'j Laborolory Sample IDs: _1L~-,-,fw1",c)::-",oa~'t,--___________ _ 

Labo""o'l"-!l6l.!!1i'c.:' ~=--_____ SOO*: ~'l'lT() 

• 

• 



Semlvolatlle Organics Page 2 of3 

• 



Semivolatlle Organics 

. SitclProjcet: 51'- P 7 

SMC 1: Ni""~5 (Bl'/) 
Sl).IC 4: Ph<noHI.5 (A) 
SMC ,: 2-2-Chloi-opbcaol .... IA) 

Page 3 of3 
9mb •• : _..!.L--'-'''-___________________ _ 

Commenu: 

SMC 2: 2-Fluorobiphenyt (BN) SMC 3: TC1phenykU4 (BN) 
SMC 5: 2-Fluorophcnoi (A) SMC 6: 2,4,6-Tribromophmoi (A) 
SMC I: 1,l-~-d4 (BN) 

15 2: Naphlhlllme-d8 (BN) 
IS 5: 0uy ....... i2 (BN) 



High Explosives (SW 846 Method 8330) 

• 
SitelProj~:'~.)1.. )),1 ARlCOC ,: (,o4 ;)0,/ 

Laboratlll)': _·' ... ""-'"""L ______ Laboralory Report .:_,..:....;'i-" ... '1.:::0) ____ _ 
Methods: ,,,, i=3) l) 

La~~cun:_1~'1L9L~~O~-~OQ~,L_ ________________ _ 

I 

Comments: 
(P~"'''' rA-'-' ""' ~ s-r" ,1:,, __ Sj)6, )<. ..... ~~ 

~ \<..o~ _II Qt <>,,~;R ...-. ~ ~~. 

SoUQ...to-. ...... CIIJ:I,,,CI"IIba: 
m.Ik.- •• I,: 10>&/g) x (....,., ...... I.JI....,k""L {mI))x(IOOO")" lliu)JIDlIuo;oo ....... -.111 R£viewed By: --,-2:::;:e;;c..====,,-<!e;:::;.,,,,~~_§,~ ___ Date: .,93,1"'1 

S-17 
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PCBs (SW 846 - Method 8082) 

Sil<lProjccJ;;;." <Su.a......,..;)."'J:...,'--____ AIVCOC.: (,0 ... ;).<) 'i LabonltmySamplclDs: _n:...7'-"l:.<1..::0'---"O"'c.>!!r ____________ _ 

• Labora1Dry:'6E:L Laboratory R.pOIU: _1 ... '1:1..':I..'.I-'Q""--___ _ 

€""'~l 

Confirmation 

Reviewed By: ....... :??':;~====-:;;?'''---'''''::s=;-::r;;::;,~~_<''''_. _ Date: PC/('o , 

B-2' 
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7440· :. 

:. ... 
IMI 

19-16-, MIl 
Oo-ll-llNI 

7~0-IJ?-

TAL ICY 

. 

Inorganic Metals 
LabonoI<Hy SampIe!Do: -''3'''71=7".0-''-'''Q'-',O''--____________ _ 

7440.23. c· I 
7440",2" T 
7440-66- '" T 

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

<40· O-OS '... • I' . 
7440.2'-11' 

I C, .. idoCN 

Nol~l: Sh~e, row~Me 

Comlnents: 

roO/kg".g/.: (Pg/gJ ,(sampl,m ... (.)/""'pl"" (mI))'(lOOOml! I "" "'".~ ...... -PI 

Reviewed By: _-'.::;;;e:="'-= ___ ~;s.o:...lK?"'":= .... .L~---.:.-- Dale: 4/1/d1 
.>-



General Chemistry 

SiWProjc<;t .$;J.. :n7 ARJCOC_:-,~",O.;::'IC!.~=~ ______ _ 

u.boraloly.·: ·'6 f:"L laboralory Report.: _'> ... <f.!.'i.Lt .... o=-___ _ 
u.00ratcry Sample IDs: 3"" () -Ocl/ =<>06 -<>, I , 

Method>: eM ..,",'\ fer ... ) .fi'~.,lJ/J /Ij (1",,), {,v\ ElhW "(GI) 

'3 

Comme.alr. a""" ~ Il.t. '"'" Cr~' ..... ~t..t..-."ll.. ~.,...., ...... ...,.... h- ,~ J1\:JS. MI de. <~l<r" -., .-.J.. 

B-lS 

• 



\ 

• 
Radiocr-matry 

SilCiProje<t 6o'i~o,! AIVCOC W: -..ll6:..:0'-"',-,~<:d,-,1 _______ ~ S-Ic IDs: ..;'3L'u'"Z"'o-<>:lS="-,'-"""=,;......;"'CI=Pt-__ '-__ -----
~mr- 6fL ~W:_~~~J1~'~O ________ ~~ ______________________________________ ~ ______ ___ 

M.IhO<b: £PA '101.( lr __ ~.) I fl'frf1J6 0 (\! ,) i ,tiS( 'OQ (J1Q - L/ I-!~) .•. -.... \.,="~~~~~: ~ .. ;=i~' ... ~~~ ... ',~/,7~~ ... 
... '".'. .'. """"" ~ - m.- ID ID 

.. 
U-238 I, 

·234(1\1 n 
-236 I "»--1\ 

12 . 

;"", liv/ta 
: Bela 

, .. Z26 
: .. Z28 ,3 

Gamma Soec. \m-241 

IGamma Soec. Co-6O 

~)?1t~:r~f~~t~j z;;;.;r~~}~,.:1._ ;\jjk.~~I~"~~;,JJi: ~~':~~~.f* 
lso-U A Idoa 'DOO. U-232 NA 
/,<>-Pu A Ipho speo. 1'11-242 NA 

Am-241 AipIla ~ Am-242 NA 
S,-9O Beta Y inf1.1"OWlll NA 
Ni.63 Beta NA Ni by ICP 
Ra-226 Deamination NA NA 
Ra-226 Aloha soeo. Ba-133 or Ra-22S NA 
Ra-228 Gamma spec. Ba-133. NA 

a.nuna spec. LCS contains: Am-241. Co-I 3'. and C<>-60 

~~ 
~ ~ 

. 

Reviewed By: _.22<:;:::O:::;;",, __ =. ___ ~8F"a:~5"~~--- Dat.: lSo/.J, 

'\ 
'. 



Contracl VerificaUon Review (CVR) 
'.;, 

• Project Name ~S:.:ITE.::..:22::7:..-________ _ Project leader':~' ..::C..::O.::ll"'IN;.oS=-________ _ 

Analytical lab -=GE.::L=---_________ _ SDG No . ..;3:::9990=~ _______ _ 

In the tables below, marl< any information thaI is missing or incorrect and give an explanation. 

1.0 Analvsls Requesl and Chain of Custody Record and log-In Information . 

Une Com Iele? . Resolved? 

No. Item Yes No· If no exolain Yes No 
1.1 All ilems on COG complete - data enllY cieri< initialed and dated X .. 
1.2 Container type(s) correct for analyses requested X 

1.3 Sample volume adequate for # and (y,,-es of analvses requested X 

1.4 Preservative correct for analvses reQuested .X 

1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNl sample number(s) cross X 
referenced and correct '. 

1.7 Date samples received X. 

1.8 Condition upOn receipt information provided X . 

2.0 Anatytlcal.Laboratory Report 

Line . Com lete? Resolved? . 
No. Item Yes No If no, explain Yes . No 

2.1 Data reviewed signature X 

2.2 Melhod reference numberls) complete and correct X 

2.3 OC analysis and acceptance imils provided (MB lCS Replicate) X 

2.4 Matrix spike/matrix spike duplicate data provided(W reQuested). X 

2.5 Detection limils provided' pal and MDL(or lOll. MDA and l X 

2.6 OC batch numbers provided X 

2.7 Dilution factors.provided and all dilution levels reDorted X 
2.8 Data repOrted in appropriate unils and usinQ correct siQnilicant fiQures X 
2.9 RadiochemisllY analysis uncertainty (2 sigma error) and tracer recovery X 

(if applicable) reported . 
2.10 Narrative provided X . 

• 2.11 TAT met X 

2.12 Hold times' met X SAMPLE FOR ClfH ANALYSIS RECEIVED PAST X 
HOLDING TIME 

2.13 Contractual Qualifiers provided X 

12.14 All requested resu~ and TtC (if requested) data provided X 

• 



Contract Verification Review (Continued) 

3.0 Data Quality ~ •.• , ..... 

)~ 
, 

nem Yes No If no, Sample ID "n 
3.1 he "~ units ~o:: u. , for \he matrix and meet contract or project- X 

"t' ".~ lnorganics and melals reported as ppm (mglliter or mglKg)? 
Tritium reported in picocuries pet fiterwith percent moisture for soil samples? Units 
consistent between QC samples and sample data 

3.2 Ouantitatlon limn met for all samples X 

3.3 Accuracy X PHENOl FAILED RECOVERY LIMITS FOR SVOC LCS' 
a) Laboratory control samples accuracy reported and mel for all samples ACENAPHTHENE FAILED RECOVERY LIMITS FOR SVOC 

LCD '. 
2-NITROTOlUENE & 4-NITROTOLUENE FAILED RECOVERY 
LIMITS FOR HE LCS 

b) '_da~r~po~~and met for all organic samples I by a gas X • ~ 'LiMITsud SAMPLE rFAILED 

c) Matrix spike recovery data reported and met X 

3.4 X . 

a) Replicate sample precision reported and met for all inorganic and radiochemlsby 
samples 

b) Matrix spike duplicate RPO data reported and met for all organic samples X 
. 

3.5 Blank dala 'X 
a) Method or reagent blank data reported and met for all samples 

b) "'P""~ blank (e.g., field, trip, and equipment)"data reported and met X BROMOFORM & oeCM ... " ,,, ... , "..r IN BLANK 

3.6 Contractual qualifiers .' J'- quantity; 'B'-analyle foUiid In X .. 

method blank above the MDL for organic or above the POL for inorganic; 'U'-
analyte undetected (results a,~~~: the MDL, tDL, or MOA (radiochemical»; 
'U~ .,. -,. done bi.yond the , time 

3.7 Narrative addresses planchet flaming for gross "r NA .: . 

3.8 Narrative included, correct, and X 

3.9 Second column confirmation da Ia provided for methods 8330 (high explosives) and X 
·c 



Contract Verification Review (ContinUed) 

:"' 

• 4,0 Calibration and Validation Documentation 

Item Yes No Comments 

4.1 GC/MS (8260. 8270. etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c:) Continuing calibration provided X -

d) Internal standard performance data provided X 

e) Inslrument run logs provided X 

4.2 GCJHPlC (8330 and 8010 and 8082) 

a) Initial calibration provided .X 

b) Continuing calibration provided X 

. 
c) Inslrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided .X 

b) Continuing calibration provided X 

c:) ICP interference check sample data provided X 

d) ICP serial dilution provided X 
. 

e) Instrument run logs provided X 

4.4 Radiochemistry 

a) Instrument run logs provided X 

• 



Contract Verification Review (Concl~ded) 

5.0 Problem Resolution • Summarize the findings in the table below. list only sampleslfractlons for which deficiencies have been noted. 

SampleiF ",ction No .. Analysis ProblemsiCommentsiResolutions 

aCl000179209 SVOC NO RPDs REPORTED FOR lCSILCD (PG. 395) 

. 

c 

. 

. 

. . 

Were deficiencies unreSOIVed?~eS ONo 

Based on the review, this data pa.ckage is complete. o Yes 

If no, provide: nonconfonmance report or correction request number _ ... 2",5,,-17,-_ and date correction request was SUbmitted: 5-7-2001 

Reviewed by: v,) , P Q QQ.. C ~ 0 .l Oate:,_..!l5-!:.J7:=,.2",OO,,-11-_ Closed by: J.l -e .. Q.. c ; 0. Oat~: 

• 



SF 2D01.cOC (7lOOf CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

_ Ub 

,.d4 P • ...1..01_2 _ 

'_No. SARJWRNo. ARiCOCI 
, ~S1op; '15'3311087 ""' .............. 3~·~~~L;iNoJ~ ConhdHo! ...n....,. 0" .... ~ 

vr ... .........-: SWCoilno :::~-:~'~~t?·~1{ z Os:V~'i Pnojoct'T ... No': 723'\l2.00.00 . """"--
1 • ...,.c:I NItM: S":227'_ .... "-'- ........ SI.IClA /'. A/""~ 0 ~' .... ·.r.,...l .. 

· R.wd c:..nw c..s.: ERI1XS'ZZ7ItlAT .... """"- ~~~Lat. C/ ;/ 
... 0. __ 

_riot. No.: ERD71 ~~: '.~115 0_ .. """""" • _OnI-No. CF01Q3.01 s-iRaopariIDSMO:. ScI",...., SITo: --~(A<eculbp_) 

locallon Toch Noa ~ """I" Referent. lOVlavallable al SMO) PO ............... I$4. :H'''''~ 
ER s.mpIe 10 0( Bogi<ri1g ERsu Oalo'TOno(nrl 

"""""' 
~. - ~ ....... P..,.",... & M.thod <»s...,.. 

....... No . .".- SomoIo lccoIIon 0_ o.,<h (II) No. toI\OoIod --. Typo v ..... ..... - Typo R_ed ID 

,. 0546«-j]Q1 T JAOU-227-VW-01-251l-S 250.0 727 3.2B.0111125 S. "G 12S<ft 4C G SA VOC.(S2601 ~~:~~:.:; 
I 054&45-001 T JAOU-227-VW-01-275-S 275.0 227' 3.28.01/1615 s· AG 12S<ft ..: G SA ""t. /.,.., ~';}~: .. :~ .. 

• ' j . , 
0&4646-002 TJAOU-227-VW-01-EB1 NJA 727 3.29.01/1030 DIW G 31:410 mi. oe, HCL G EB VOCs{82601 ~ .: . : ~~. 

3.29.01/1032 
. '. . .~ 

I 0S4646-003 TJAOU-227.vw-Ql-EBI NlA 727 DIW AG 2rlL ..: G EB svoc.tmo .~ ~.:.lit: ~ 

I 054646-004 T JAOU-227-VW-01-EBI NlA 727 3.29.01/1033 OIW AG zomt ..: G EB . Trilium .'.~;.~.'.~'~',; 

, 0&4646-005 T JAOU-227-VW-Ol-EBI N/A 727 3.29.0111033 DIW P zo"" ''': G EB Chiondo (300.0) :.~:~""~~'" 
I 054&46-00II TJAOU-227-VW-Ol·EBl NlA 727 3.29.01/1035 DIW IP~ re lL ..c.HH~ G EB 's-oUIPu :~:~;,~ 
I . 0&4648-007 T JAOU-227-VW-01-EBI NlA 727 . 3.29.01/1038 DIW AG 2rlL ..: G EB pces (80l10) ,~4'.~.'. 

0&4648-001 TJAOU-227-VW-Ol-EBI NIP. 227 3.29.01/1037 OIW. P OOOmt 4C G EB Cr.e (71911) ~~h~~~~ 
, 

054646-009 TJAOU-227-VW-Ol-EBI NlA 727 3.29.01/1038 DIW AG oO<1L ''': G ~ HE 18330) fr~JP.~'t 
· RMMA ly .. Wl<o 

Ro< No ."~$UOUoo"""'O/" 
.......... _.~R .. _ Abnormal" Coo\dJIIanI 

Samr>l. DI.po$al .JR ..... "'C .... 
.. . ......... .; .. " ... ifWl"'-' ~04 

£DO 0 Y.. 0No 

Illl 
~ DbpoJ.aI by tab OlD . , '. ~'. .: .... i!J: ~';',.' 

Turnaround Tim. U 7 Ooy· L I. D~· l:i:Io Ooy ~"' '. , '·;""''''1~'4;;o Row ""'" podago0 y..' 0 No' 
Return Sample. B~ U Negotiated TAT lac·....:·;j, .".. ,. ._ ............... : 
Sample Namo s""..,;. Ini Com 
Team AobIn,.,..., pp- RR G~1331845-a82t 

Members - --...... ."...... rop<rt 
I.R........."."", ·~h .. I?'.t ........., ""'.t..I~ . 0'" \".,;1~Tlmo /'-f3/'). '.R_J>t, Orv- 0.0. TImII 

· .1. A"""'"" by ,... ~ ~ /::. """ ..... ""'''''I '3: 0 ... .l/-"l9/~· '" ;" 
'.A_by 0,,: 0 ... TImII '. .. 

Y4,·f'~ <, ..... ""'. <-17 Oat. ;/j Uf?r:Jr '.R ""'. 0.0. TImII 

• 
.-.rw / /' . "",. Dol. t 11mo •. A_by Org. Qat •. llmo 

...... -... OIg, 0'" Tlmo •. A . Orv- Dol • llmo 
13.A ... ~_by 0... 0 ... limo 

..A __ "Y 
. Otg. 001. llmol . 7 & 15 Oay Turnaround TIme. ERCL requires poor notification • 

• 
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. Analysis RequestAnd Chain Of Custody (Continuation) 

ARlCOC· 
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***********.*******.** •• *** •• **.****.**.**~****************.****~******** 
• Sandia National Laboratories • 
• Rad~,~tion Prot,ection Sample Diagnostics Program [806 Laboratory] • 

e., ',- . 4/02/01 4 :32:41 PM . 'Ii 

. ")* *.***** ****1**·* ***.**** *** *** **** *****~***** ********. ** **. '***~* ••• *****: 
• Analyzed by:. .,lID \ Revl.ewed by: Ut 0"· oJ vI * 

e 

************** * **tqi1~******************************~****************** 
C\.!stomer COLLINS/PERRY (6133jSMO) 
CUstomer Sample 1D 054646-001 ' 
Lab'SamPle 1D 10052801 

Samp.1e Description 
Salll'leQuantity' 
Sample Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/Real Time 

Comments: 

TJAOU-227-VW-01-EB1 
437.700 mL 

3/29/01 10:30:00 AM 
4/02/01 2:52:25 PM 

LAB 0 3 
6000 / 6001 seconds 

***************************************.********************************** 

Nuclide Activity 2-sigrna MDA 
Name {pCi/mL Error (pCi/mL 

.. ---- .. - ----------- --------- ... -----'--~.,--
U-238 Not Detected --------- 2.40E-00l 
R.(>.-226 Not Detected --------- 4.30E-00l 
PB-214 Not' Detected --------- 4.09E-002 
S!-214 Not Detected ..... --- .. --- .5.0'4£-002 
PS-210 Not Det,ected --------- 1.5'SE+OOO 

'-:tl.! -2 3 2 Not Detected --------- 1. 56E-001 
!!"-228 Not ---'!""-----j)etected 1.47E-OOl 

"""A:-228 l'lot Detected --------- 9.301::'-002 

" 

" 

'!'!i-228 
AA- 224 
PS-212 
61-212 
JL-208 

U-23S 
TH-231 
PA-231 
TH'-227 
RA-223 
RN-219 
<'3-21.1 
TL-207 

.AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

Not Detected 
l'lot Detected 

-Not Detected 
Not Detected 
Not Detected' 

Not Detected 
Not Detected 
Not Detect~d 
Not Detected 
Not Detected 
No.t Detected 
Not Detected 
Not Detected 

Not Detected 
Not· Detected 
Not . Detected 
Not Detected 
Not Detected 

------- ... -
---------
----------
""!--------
-"!"-------
-.- _ ...... -~ _ ... 
-----_ .. _-
---------
---------
---------
------~--
--~----~-
----'-----

----'-----
~--------

._---""!----
---------
------- ... -

,.' ...... 
, . #::~;:.: .. :," . 

4.29E-"OOl 
1. 33E-OQl 
3.48E-002 
3.34E-00l 
7.7EiE-002 

9 •. 98E';002 
3.23E+00O 
8.49E-OOl 
1.32E-QOl 
6.64E-00;2 
2'.4!?E.,.001 
S.OlE-OOl 
1..OlE+00l 

5.84E-002 
1.71E+002 
9.13E-00l 
3,_ 86E-002 
8.S4E-002 

~ 

• 

.. '---.'.-~ ... ------.---.--, ... -



[Summary 

J'Juclide 
.... \ Name 

)- ------.' AG-I08m 
AG-II0m 
SA-l)3 
8E-7 
CD-lls 
CE-139 
CE-141 
CE-144 
CM-243 
CO-56 
CO-57 
CO-58 
CO-50 
CR-sl 
CS-134 
C5-137 
EU-1S2 
.E:1-1S4 
EU-155 
C'E-S9 
GD-1S3 
HG-203 
I-131 
IR-l92 
K-40 

". MN-52 
);-54 

.... MO-99 
NA-22 

. NA-24 
NO-147 
NI'-s7 
RU-I0'3 
RU-106 
58-122 
5l3-124 

. 58-125 

" 

5N-1l3 
SR-85 
TA-182 
TA-183 
TL-201 
Y-88 
ZN-65 
ZR-95 

\ 
i 

Report] - Sample 

Activity 
(pCi/mL ) 
----------

Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecte4 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecced 
Not Detected 
Not. Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Oet:eded' 
Not' Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected. 
Not Detected 
Not Detected 
Not Detected 
Not D.etected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

10: 100S2S01 

2-sigma 
Error 

___ '!'O ____ ...... 

---------
---------
---------
---------
---------............... --_ ...... 
---------
---------
..................... -.-
---------
---------
---------
---------
---------
---------
.. --------
----------= 
--""------
... --------
---------
---------
------- .. -
---------
---------
---.------
---------
---------
... --------
... -- ... -----
... -----_ ..... -. 
...... - ...... -.- ...... 
---------
---------
... --------
---------
- ...... _-----
.------.-
---------
---------
---------
---------
------~--
---------
---------
---------

-,::~"i' . 
:'!" .- . 

~:~~j'~ .. 
. ~ .~ 

.... _ ..... __ .-_. _._-_ ... __ ....... _ .. _--_._------- .......... -................... . 

'MDA 

• (pCi/mL ) 

----------
2.43E-002 
2.23E':OO2 
2.41E-002 
1.70E-OOl 
1.40E-OOI 
1. S6E-002 
2.43E-002 
1. 02E-OOI 
1.02E-OOI 
:2.77E-002 
1.OSE-00;! 
2.39E-002 
3.3sE-002 
1. 56E-00I 
2.s2E~002 

2. 39E~002 
3.21E-002 
1.13E-OOl 
5.34E-00:2 
4.90E-002 
3.70E-002 
2.00£-002 
2.85E-002 
1. 84E-002 
3.53E-Q01 
4.06E..,002 • 2.39E-002 
4.90£-001 
2.s4E-002 
3.12E+000 
1.80E-00i 
2.65E-001 
2.1SE-002 
2.12E-00l 
9.33E-002 
2.39E-002 
s.40E-002 
2.48E-002 
3.31E-002 
a.09E-002 
a.SOE-002 
9.13E-002 
3 .• 24E-002 
5.79E-002 
4.2SE-002 

• 
.. .. __ ._-_ .. - -----_._--



*****************.****.*~~********.**.******* •• ************.**~.********* 
* . Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program [806 Laboratory) * 

• 
..... ';.', 4/03/01 6 :47 :08 .AM '. .. * 
.~***.****.***********************~******************.*********.********** ) . 
~. Analyzed by: ~qL'ol Reviewed by: Ui- CLI·c3~ I : 

e 

• 
! 

* .. ********.***~*~U**************.************************************ 
Customer : COLLINS/PERRY (6133/SMO) . 
Customer Sample ID ~ CONTROL SAMPLE. USING CG134 
Lab Sample ID . 10052802 

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

Comments: 

MIXED GAMMA STANDARD CG134 
1-:-000 Each .,...' 

ll/01/90 12:00:00 PM 
4/03/01 6:36:S3.AM 

LAB 0 3 
600 / 605 seconds 

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

Nuclice Activity 2-sigma. MDA 
. Name (pCi/Each' Error (pCi/Each ) 
...... ----- -- ... -------- ... ------ ... -- ----- ______ 0 

,1.:-238 Not Detected ... -------- 2.S9E .. 003 
RA-226 Not Detect'ed --------- 5.73E .. 003 
PS-214 Not Detected -- ... ------ 7.07E+002 
E!-214 .Not Detected --------- 6.3,2E+002 
ps-:nC . Not Detected --------- 4.68E+004 

'~-232 Not Detected ---- ... ---- 2.21E+003 
:,. -228. Not De·tect.ed --------- 2.67E+003 
AC~228 Not Detected --------- ·1.$2E+003 
7H-228 Not Detected --------- ... 2;99E+005 
RA-224 Not Detected ------- ... - 1. 3lE+004' 
PB-212 Not Detected. ... ------ ... - 2 .. 03E+004 
S!-212 Not Detected --------- 1.84E-j-·00S 
TL-208 Not .Detected·· --------- 4.21E+OO4 

U-235 Not Detected --------- 1.30E+003 
TH-231 Not Detected ------- ... - 3.74E+004 
PA-231 Not Detected --------- 1.30E+004 
TH-227 Not Detected --------- 2;S4E+003 
RA-223 Not Detected -- ... _--_ ... - 1.00E+026 
RN-219 Not Detected --------- 6.48E+003 
PB-211 Not Detected --------- 1.49E+004 

. TL-207 Not Detected· ------- ... - 2.3SE+OOS 

,AI'1- 241 B.77E+004 1.2SE+Ci04 2.4SE+003 
PU-239 Not Detected ......... -_ ............... 2.1SE+00E? 
NP-237 Not Detected --------- 1.12E+004 
PA-233 Not Detected --------- 6.00E+002 
TH-229 Not Detected --------- 1.09E+003 

, \ I • 

--_ .. -...... _.-.... -._._ ......... .. - ... - -.. ~. -----~-.----------. 



[Surrunary Report] - Sample 

Nuclide Activity 
. "'N (pCi/Each -.)-~~:--

~---------. 
),G-108m Not Detected 
AG-llOm Not Detected 
BA-133 Not Detected 
BE-7 Not Detected 
CD-1l5 Not Detected 
CE-139 Not Detected 
CE-141 Not Detected 
CE-144 Not Detected 
CM-243 Not . Detected 
CO-56 Not Detected 
CO-57 Not Detected 
CO-58 Not Detected 
CO-60 8.19E+004 
CR-51 No.t Detected 
CS-134 Not Detected 
CS-137 7.03E+004 
EU-152 Not Detected 
EU-154 Not Detected 
E;]-15S Not Detected 
FE-59 Not Detected 
GD-IS3 Not Detected 
HG-203 Not Detected 
1-131 Not Detected 
!R~192 Not Detected 
K-40 Not De~ected 

-··MN-52 . Not . Detected 
\!N- 54 Not Detected . , 

Detected 'MO-99 Not 
NA-22 No.t De t·e·c ted 

.NA-24 Not Detec·ted· 
ND-147 Not Detecte4 
N!-57 Not Detected 
RU-l0J Not Detected 
!tU-I06 Not Detected 
5B--1.2 :2 Not Detected 
5B-124 Not Detected 
SB-12!:? Not Detected 
5N-1l3 Not Detected 
SR-85 N.ot Detected 
TA-182 Not Detected 
TA-i83 . Not Detected 
TL-201 Not Detected 
Y-88 Not Detected 
ZN-65 Not Detected 
ZR-95 Not Detected 

\ 
" 

• ·1 

ID: : 10052802 

2-sigma 
Error 

----------
---------
---------
---------
-- -- - - -.--
---------
---------
---------
-------_ .. 
---------
---------
---------
---------
1:07E+004 
---------
---------
9 .. 06E+003 
--~------
---------
---------
---------
---------
---------
---------
---------
---------. 
---------
---------
---------
---------
---------
---------
---------
-----.----
---------
_ ... _------
---------
---------
---------
---------
---------
---------
---------
---------
---------
---------

. 'i·, .,:~ 
.' .f:. 

MDA· 

• (~Ci/Each ) 
----------
3.36£+002 
7.09E+Q07 
8.63.E+002 
1.00E+026 
1.00E-i-026 

·3.96E+010 
1. 00E+026 
1.32E+007 
1.97E+003 
2.55E+017 
2.58E+006 
4.76E+018 
9.51E+002 
1.00E+026 
9.921;:+003 
5.09£+002 
8.11£+002 
3.34E+003 
3.08£+003 
1.00£+026 
2 .. 43£+007 
1.00E+026 
LOOE+02Ei 
9.24E+017 
1.38E+003 
1,00E+026 • 1.52E+006 
1.00E+026 
3.04£+003 
1.00£+026 
1.00E+026 
1.00E+026 
1. 00E+026 
3.77E+006 
1.00E+026 
3·.22E+021 
1.65E+004 
4.12E+012 
1.78E+020 
1. 04E+013 
1.00E+026 

.. -.. 
.1.00E+026 
8. 65E+012· 
4.29E+007 
4.18E+020 

• 
• 



**.******~~*****.*.*********.*********.**************** •• ***********~***** 

e* . .' Sandia National Laboratories * 
* " Radiation Protection Sample Diagnostics P~09ram * 
.. '~) Qual i ty Assurance Report . .... * 
, ************************************************************i*********** 

RepClrt Da'te 
QA File 
Analyst 
Sample .ID 
Sample QUCI,ntity 
Sample .Date 
Measurement Date 
Elapsed Live Time 

. Elapsed Real Time. 

Parameter 

4/03/01 6:47:11 AM 
C:\GENI~2K\CAMFILES\LCS3.QAF 
KICHAVE 

l. 10052802 
1.00 

n/Ol/90 
4/03/01 

600 
60S 

Mean 

Each 
12:00:00 

6:36:53 
seconds 
seconds 

15 Error 

PM 
AM 

New Value < LU : 5D : UD : BS :> 
-------------- ... ----------- - M., ____ __ ". ___ ----------- ------.--.-----------
AM-241 Activ~ty .S.697E-002 1.7S2E-003 

:5-13 7 Activity 6.982E-002 1.724E-003 

:0-60 Activi·ty 7,965E:-002 1. 649E-.003 

e:;ags 
Key: LU '" Boundary Test 

SD '" Sample Driven N-Sigma 
UD -, User Driven N-Sigma 

. ... ~.' BS '" Measurement Bias Test 

?evi ewed. by: 
I . 

• ) 

Test 
Test 

B.769E-002 < 

/ 
.. :> 

7. 034E- 002 < :> 

8.l2SE-002 < 

(Ab = Above , 
(In ,. Investicate, 
(In .. Invest:i~at:e, 
(In '" Investigate, 

Be 
Ac 
Ac 
Ac 

:> 

== Eelcw l-... 
= Acticr.: 
,. Ac::.ior.l 
= Acticn) 

~---.--.-. "--



Site' Sile 227 ' 

;; f I ~ u h I g 
1 'I' 

en 

~ 
SamplelD 

0546a0-0021JAOlJ.~IU)S.,..().5 5U,B W 
05468&-002 T JAOU-229-GR~.o.s 5U,B W 
054681-002 TJAOU-=-<lR.Q>.3.().5 W 

054682-002 T JAOU-229-GR-W-5.0.00 W 
~ T JAOlJ.229-GR-W-5.().5 W 
0!>4668-<Xl2 T .... 0lJ.229-GR·EB-001 5U,B W 
0546e6-001 TJAOlJ.229-GR·lB-OOl 5U,B W 

054680-0031JAOlJ.229-GR-Il5-1'.o-S 
0546eM00 T JAOlJ.229-GR.()6.l).().5 
054681-003 T JAOlJ.229-GR.Q>.3.().5 

~-003 TJAOU-229-GR-!!1-5.o-DU 
0646Il3-003 T JAOlJ.=-<lR-!!1-5.().5 

~ lJAOlJ.229-GR-EB-001 
_ TJAOlJ.229-GR-EB-001 

• 
Validated By: 

Sample Findings Summary 

ARlCOC' 604300' . 
Method/CAS Number (AnalysiS/Ana'" 

6 ~ 

I ] ,jj i I x 

2 ii i ~ti 

UJ 

W 
J 

l!.I 
UJ 

W 
UJAP W,P 

Date: 5/7/01 

el 

Page 1/1 

Data Type' Organic 



Sample Findings Summary Page 1/1 

Sile' Sile"227 ARlCOC' 604300 Oata Type: Inorganic 
Method/CAS Number (Analyai"'Analy leI 

~ ~ "'" ~ ~ 2-

~ ~ 
~ 

::1 

i i i ... 

. SamplelD 
0046B0-003 T.IAOlJ-22&-GR-«>1~.o.s J,B3 J,B3 

0!>4685-003 T .IAOlJ-22&-GR~.o.s J,B3 
()646Il H03 T JAOlJ.229-<>R-00-3.o.s . J,B3 UJ,B3 

0546B2-003 T .IAOlJ-229-GR-ll7·S.0-0U UJ,B3 
Q504683..OO3 TJAOlJ.229-GR·OH.o.s J,B3 UJ,B3 
()5468Il.OO4 TJAOlJ.229-GR-EB-001 UJ,B3 J,B UJ,B3 

. 

. 

.. 

II 
Validated By: ---=e- Dalll: 517101 

Mr. KCftMItb S.Ju 



Site' Site 227 
" 

" 

S.mplelD 
0!><6Il&001 T JAQU.=<;R-EB-ClOl 

. 

. 

• 
Valld.ted By: 

J 
~ 
!3 

I 
J,B 

Sample Findings Summary 

ARlCOC'604300 
Method/CAS Number IAnalvsislAnal. 

. 

Date: 5f7101 

tel 

Page 1/1 

Data Type' Radlochemlcal 



• 

• 

• 

Analytical Quality Associates, Inc. 
';' 616MaxineNE 

~
. . Albuquerque, NM 87123 

, . Phone: 505-299-5201 
'. . . Fax: 505-299-6744 

. Email: minteer@aol.com 

MEMORANDUM 

DATE: May 7, 2001 

TO: File 

FROM: . Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation - SNL 
Site 227, ARCOC #604300, 
GEL SDG #38575/38576, Case No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the 
data review and validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods 
EPA900.0 Gross Alpha/Beta and HASL3001EPA901.1 Gamma Spec. A problem was 
identified with the data package that results in the qualification of data. 

1 ~ Gross Alpha/Beta Analysis: In the method blank for the equipment blank (EB), 
gross beta was detected at a concentration greater than (» the associated 
minimum detectable concentration (MDC). The associated sample result was less 
than «) 5X the blank concentration and wHi be qualified· J,J3." 

Data are acceptable. QC measures appear to be adequate. The following sections 
discuss the data review and validation. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and 
properly preserved. 

Calibration 

All Analyses: The case narratives stated the instruments used were properly 
calibrated . 



Blanks 

All Analyses: No target analytes were detected in the method blanks at concentrations 
> the associated MOCs except as noted above in the summary section. 

Matrix Spike (MS) Analysis 

Gross Alpha/Beta Analysis: The MS analysis for the soil samples was performed on a 
sample from another SOG. No sample data were qualified as a result. The case 
narrative stated that all QC acceptance criteria were met. The MS analysis for the EB 

. met QC acceptance criteria. 

Gamma Spec Analysis: No MS analysis was required for the soil samples. The MS 
analysis for the EB met QC acceptance criteria. 

laboratory Control Sample (LCS) Analysis 

All Analyses: The lCS analyses met QC acceptance criteria. 

Replicates 

Gross Alpha/Beta Analysis: The replicate analysis for the soil samples was performed 
on a sample from another SOG. No sample data were qualified as a result. The case 
narrative stated that all QC acceptance criteria were mel. The replicate analysis for the 
EB mel QC acceptance criteria. 

Gamma Spec Analysis: The replicate analyses met QC acceptance criteria. 

Tracer/Carrier Recoveries 

All Analyses: No tracers/carriers were required for these methods. 

Negative Bias 

All Analyses: All sample results met negative bias QC acceptance criteria. 

Other QC 

All Analyses: A field duplicate was submitted. However, there are no "required" review 
criteria for field duplicate analyses comparability. No target analytes were detected in 
the EBs at concentrations> the associated MOCs. No field blanks (FBs) were' 
submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this 
package. 

.. 

• 

• 



• 

• 

Analytical Quality Associates, Inc. 
,.: 616 MaxineNE 

§", Albuquerque, NM 87123 
, 'Phone: 505-299-5201 

Fax: 505-299-6744 
Email: minteer@ao1.com 

DATE: May 7,2001 

TO: File 

FROM: Kenneth Salaz 

MEMORANDUM 

SUBJECT: Organic Data Review and Validation - SNl 
Site 227, ARCOC #604300, 
GEL SOG #38575/38576, ProjecVTask No, 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA8260B 
VOCs, EPA8270C SVOCs, and EPA8330 HEs. Problems were identified with the data package that 
result in the qualification of data. 

1. VOC Analysis: The initial calibration response factor (RF) of trichloroethene for the soil samples, 
the equipment blank (EB), and the trip blank (TB), was less than «) the required minimum but 
greater than (» 0.01. All associated sample results were non-detect (NO) and will be qualified 
·UJ." 

,SVOC Analysis: The initial calibration RFs of bis(2-chloroethoxy)methane for the EB and 
acenaphthene for the soil samples were < the required minimums but >0.01. All associated 
sample results were NO and will be qualified 'UJ: except for the acenaphthene result of soil 
sample 38575-008, which was a detect and will be qualified' J.' 

2. VOC Analysis: In the method blanks for the soil samples, the EB, and the TB, methylene 
chloride was detected. The associated results of the EB, the TB, and soil samples 38575-001 
and -002 were detects, <10X the blank concentrations, < the reporting limit (RL), and will be 
qualified "5U,S." 

3, HE Analysis: The LCSO percent recovery (%R) of 4-amino-4,6-dinitrotoluene for the EB was < 
ac acceptance limits, and the LCSO relative percent difference (RPO) was> ac acceptance 
limits. The associated sample result was NO and will be qualified ·UJ,A,P." The LCSO RPO of 
m-nitrotoluene was also> ac acceptance limits. The associated sample result was NO and wOI 
be qualified ·UJ,P." ' 



Data are acceptable. Qe measures appear to be adequate. The following sections discuss the datal 
review and validation. .. 

Holding Times/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. 

Calibration 

vae Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section. 

SVOC Analysis: The initial and continuing calibrations met ac acceptance criteria except as noted 
above in the summary section and the following. The continuing calibration verification (CCV) 

. percent differences (%Ds) of several compounds (see Data Validation Worksheets) were >20% but 
<40%. However, all associated sample results were NO. Thus, no sample data were qualified. 

HE Analysis: The initial and continuing calibrations met ac acceptance criteria. 

Blanks 

vac Analysis: No target analytes were detected in the method blanks except as noted above in the 
summary section. 

svoe/HE Analyses: No target analytes were detected in the method blanks. 

Surrogates 

All Analyses: The surrogate %Rs met ac acceptance criteria. 

Internal Standards (ISs) 

VOC/SVOC Analyses: The IS areas and retention times (RTs) met ac acceptance criteria. 

HE Analysis: No ISs were required for this method. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analysis 

vae Analysis: The MS/MSD analyses were performed on samples from other SDGs. No sample 
data were qualified as a result. The case narratives stated that all ac acceptance criteria were met. 

SVOC Analysis: The MS/MSD analyses for the soil samples met ac acceptance criteria. The 
MS{MSD analyses for the E8 were periormedon a sample from another SDG. No sample data were" 
qualified as a result. The case narrative stated that all QC acceptance criteria were met. 

HE Analysis: The MS/MSD analyses for the soil samples were performe(! o"n a sample ffom another 
SDG. No sample data were qualified as a result. The case narrative stated thlt . .d<lC acceptance 
criteria were met. The MS/MSD analyses for the EB met QC ac~tance crjfeOiI. 

• 
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• 
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laboratory Control Samples (lCS/lCSD) Analysis 

VOC Analysis: The LCS/LCSD analyses met QC acceptance criteria. 

SVOC Analysis: The LCS analysis for the soil samples met QC acceptance criteria. No LCSO 
analysis was performed. However, since the MSO analysis met the replicate QC acceptance criteria, 
no sample data were qualified .. The LCS/LCSO analyses for the EB met QC acceptance criteria 
except for the following. The LCS %Rs of 1 ,2,4-trichlorobenzene, hexachlorobutadiene, and 
acenaphthene, as well as the lCSD %R of acenaphthene, were> QC acceptance limits. However, 
all associated sample results were NO. Thus, no sample data were qualified. 

HE Analysis: The LCS/LCSD analyses met QC acceptance criteria except as noted above in the 
summary section and the following. The lCSIlCSD %Rs of m-nitrotoluene for the EB were> QC 
acceptance limits. However, all associated sample results were ND. Thus, no sample data were 
qualified. The LCSO RPD of 2-amino-4,6-dinitrotoluene for the EB was> the QC acceptance limit. 
However, the LCS/LCSD %Rs met QC acceptance criteria. Thus, no sample data were qualified • 

. OtherQC 

VOC Analysis: A field duplicate was submitted. However, there are no "required' review criteria for 
field duplicate analyses comparability. In the EB, dibromochloromethane and bromoform were 
detected. However, all associated sample results were NO. Thus, no sample data were qualified. 
No target analytes were detected in the TB. . 

SVOC/HE Analyses: A field duplicate was submitted. However, there are no "required" review 
criteria for field duplicate analyses comparabnity. No target analytes were detected in the EBs. No 
field blanks (FBs) were submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package . 
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Analytical Quality Associates, Inc. 

c§
':"' 616 MaxineNE 

, " Albuquerque, NM 87123 
" Phone: 505·299-5201 

Fax: 505-299-6744 
, ' Email: minteer@aol.com 

MEMORANDUM 

DATE: May 7, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Inorganic Data Review and Validation - SNL 
Site 227, ARCOC #604300, 

, GEL SDG #38575/38576, ProjectiTask No. 7225.02.02.09 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. ' 

Summary 

All samples were prepared and analyzed with approved procedures using methods EPA6010B ICP
AES and EPA7470/1A CVAA. Problems were identified with the data package that result in the 
qualification of data.' ' 

1. ICP Analysis: In the initial calibration blank (lCB) and/or continuing calibration blank (CCB) for 
the equipment blank (EB), silver(Ag) and chromium (Cr) were detected at negative 
concentrations. The absolute values were greater than (» th.e detection limits (DLs) but less 

, than «) the reporting limits (RLs). The associated sample results were non-detect (NO) and will 
be qualified ·UJ;B3: In the method blank for the EB, barium (Ba) was detected. The associated 
sample result was oj detect,<5X the blank concentration, and will be qualified "J,B: In the ICB "". 
for the soil samples, selenium (Se) was detected. The associated results of samples 38575-006, 
-008, and -010 were detects,<5X the blank concentration, and will be qualified "J,BS: 

CVM Analysis: In the ICB and CCB for the soil samples, mercury (Hg) was detected at negative 
concentrations. The abSOlute values were> the DL'but < the Rl. The associated results of 
samples 38575-006 and -007 were detects, <5X the DL, and will be qualified' J,B3." The 
associated results of samples 38575-008, -009, and -010 were ND and will be qualified ·UJ,B3:' 

Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review and validation. 

Holding TimeS/Preservation 

All Analyses: All samples were analyzed within the prescribed holding times and properly preserved. ' 



Calibration 

All Analyses: The initial and continuing calibrations met QC acceptance criteria. • 
Blanks 

ICP Analysis: No target analytes were detected in the blanks except as noted above in the summary 
section and the following. In the CC8 for the EB and the method blank for the soil samples, 
cadmium (Cd) was detected. In the CC8 for the soil samples, lead (Pb) was detected. However, all 
associated sample results were either ND or >5X the blank concentration. Thus, no sample data 
were qualified. 

CVM Analysis: No target analytes were detected in the blanks except as noted above in the 
summary section. . 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analyses 

All Analyses: The MS analyses met QC acceptance criteria. No MSD analyses were performed. 
The replicate analyses were used as measures of laboratory precision. 

laboratory Control Samples (LCS/LCSD) Analysis 

All Analyses: The LCS/LCSD analyses met QC acceptance criteria. 

Replicate Analysis 

All Analyses: The replicate analyses met QC acceptance criteria. 

ICP Interference Check Sample (ICS) 

ICP Analysis: The ICSs met QC acceptance criteria. 

CVM Analysis: No ICS was reqUired for this method. 

ICP Serial Dilution 

ICP Analysis: The serial dilution analyses met QC acceptance criteria .. 

CVM Analysis: No serial dilution was required for this method. 

OtherQC 

All Analyses: A field duplicate was SUbmitted. However, there are no "required· review criteria for 
field duplicate analyses comparability. No ta'rget analytes were detected in the EB except Ba. 
However, all associated sample results were >5X the blank concentration. Thus, no sample data 
were qualified. No field blank (FB) was submitted on the ARCOC. 

No other specific issues were identified which affect data quality. 

Please contact me if you have any questions or comments regarding the review of this package. 

• 

--_._ ... __ . "", ---_ .... _---------
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Data Validation Summary 
Si,cIProj • .., .. ,S:l.. )J? Projeclffask I: 7"l'S.O.l·C)';).v'i 

A1UCOC 11:' bo,ol0 0 

UOOIMmy.~G~'~l ______________________________________ __ 

UOOlll'Ory Re]l9rtf: '1OC5"15/ j &'>7( 

Calibrations 

Method Blanks 

MSlMSD 

5. Laboratory Control Samples 

6. Replicates 

1. 

8. Internal Standards 

9. TCL Compound Identification 

10. ICP Interferena Cbed Sample 

11. lCP Serial Dilution 

12. Camer/Chemical Tracer 
Recoveries 

13. OtherQC 

~ Estimated 
U Not IleU:ctcd 
UJ:;. Nol Detccled~ Eslimaled 
R '" Unusable 

Acceptable 
Shade<! Cell. = Not Appli",ble (also "NA") 

NP - Not Provided 
OOer: _______________ _ 

B-12 

, ofSamplco: :t;l Molrix: 1),.,:/ 17., ....... c 

uoo'MorySamplcIDs: )~,s-:WI k -,)/,-

~ os 7, - ov. l. -0<) ., 
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:,,:' Volatile Organics (SW 846 MethQil8260) Page 1 0(2 
SikIPJojttt: $:1'< ~}' A1VCOC', b<Y-13<)O ,-o:'SampIoo: __ 5'---____ MMrix:_5~b"-;__'I __________ _ 

~ .. OI)'!--'G:.:I<'_'l~ ______ SDG ,: ,,~)7, ;..bora-;ory s':'llpl<);)o: _'-"3-t-<-;__".:.f.;;-<'<>=.1./..lH"'----=UJ=-, __________ _ 

Mnt.><I!. G~A&-h"n DoIdltls: ["lL"70 

r:.Ilb. cev Cf .... ..... e..;e. 
MOt V 

• eM. N~,""" c·'ft ........... II!' 

'" 
%0 '_od LCS LCSO \.C8 "'8 IlSO AMI 

)o.p. 
i!qulp. Ttlp 

L ,IIF •• 
~I 

... """0 RPO 1I~l) 
at .... 1<a • iI.anu 

i >.OS 
0.99 

20% .. 

, .... ,-3 cn.orn:tW.jt,;)t \L_v.;~ v -=::r-. V' -./ ;;> J 
7"-13·9 8to)lT.olme-',M\It.: 0-10 N/i; 
,,-0[-4 Yi~1: -.H"~ o.iO I 
7~.O().3 C3lO".w;:'w:c ~.Ol II-- .v 
n..I)IJ..2 mc".il COLe ct.bick 101',)ilc 0.G1 ,0 
,,7-64a1 utI.:.' ~O.i,):il' O.Ci z. V 
75·1541 cail'lOC Qi1I11f.~ ~.iO .-v4 
75·3, ... 1 ].c:-:iliOlW;",~)l 0.20 v- V " ,/ Io/A IVA ..vA, 
is·)''·;) 11<>dIcl!lorw'U-.'!M ~I~' /V/-" 
67-66--3 Cb}ora.ior. G20 
101..06-2 1 ~.·cn.:UOJ'Ottblf C.lO 
7' -3 l-blimou' \OJlD; il.Il 
71-~l-6 I: l·triCtllliM'tlC1htnc 0.10 

*23·' u ...... uO'.tk~riIk 0.]0 
7l-27'" Bromodicb]orom..~ 020 

'147·5" l.2-4t\"o!bloroprvtJ .. e 0.01 
JOO6I..o1-S ris·ll.odictl'lor. • 020 
79~-6 Trlt~lorot"lk.t OJ<) 0.)1 A IVA 
124"'1·1 DibromOthloromeylllC 0.10 --" 0->" " 
79..(JO..! I I )3ndlloroett.ane 0.10 ./ 
11-4)..2 11<_ .. n~ v- ,;- .-- : /'VA -"'" oV" 

2 JOO6J.Q2--6 tnrJf;al )-dicb~ 0.10 
2 75-25-] :DrotnofOl'Tl'l O.lO ."1 
3 101·10-1 · .......... 2 ........... JUO v 
3 ,91·iJ..6 2 ........... 0.01 

127·1 .... Tc~~tM. 0.20 I 

79·34·5 1tt.2~~ 0.30 • 
lOI-!8-3 _' ..... ) MO v- v'" ./ IN'A '-"" NA 
lO&-9&-7 0." ........ ,,-- v - oNC\ N4 
100-41'" E 0.10 
100-42-$ 0.30 "vA 

3 J33o..20-1 ,-- 0.30 ; """" I I 
,4t]·S9..(1 I .11 v- , 
Il.U-l)'j-<.l "~_"" '" ,""\. /V 1 .1 J, 

L I I I I I 
I f I I I I I 

CommentJ. . . <vA .-v.» """"'h ... ~' .. 
IJ)H /,",1<) ,..,,[...,.....). "" 

o--ll u(.-\,,· 

~ S'h6*tI 'IOWS.c: RellA "COMpO""". 
c. s-,~ f-._ ""'IV SD<'. 0. ... .v~_"'" ·S~ R •• i<wedBy: -';::;c-:""""-===." •. s:'=4e:~--.,-<',,::>=':l~--- Date: t(3/'" 

, 
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Volatile Organics Page 2 of2 
Sl"ifrojcct: ~ .n L-___ AR'COC~: ---,6..,{),-'<",~=o=-______ _ Ba~h'''_=-~~ ______________ ~ ___ _ 
L.boro.ory:.-B.h ______ soo': __ 3"-YL-"s,-,,,-,~,--_______ _ i ofSamp ... : __ S"""-____ MaIn., ~=J.... _______ _ 

--
.Sample 

--
&lI 

J.l.5"~.J. 

0---

--

_. 

~-

--
. SMC·l: Bromor.luorobell7..ene 

SM'C 2; Dibromonllonnethane 
SMC 3: Toluene·d!: 

SunoSlate Reeovery and Internal Sbndard Outlle ... (SW 346 Method 8260) 

SMC 1 SMC2 SMC3 
IS 1 lSi 182 IS 2 
• rea RT ..... RT 

r-------
-----~ 

------- ---- ---- ------. 

IS 1: fluorob<nzene Commt'nts: 
IS 2: ChIOJobenunc-d$ 
IS 3: 1.4·Dichlorobenzene-d4 

1S3 883 ..... RT 

. 

~ 

•• 

• 



• Volatile OrGanics (SW 846 Mcthod&260) 

Sil<iProj«" <;;,1. J.l7 ARK-'OCl: 6<>4300 hfs..,.lct: __ ..:.2.:::::... ____ Maah:-..::..,o.,.~......,="'~"'----------
(~l - • 

Laborolory: .....".:;,,&"-'-1 _______ SIXH: 'Vrf ), Labo<Olory Satopk IDs: ~ ~71 - Ctil .. -odJ <T~) 

Page I 01"2 

M<1bods' t;,""<"LO~ _It· 6'~"" 

1 "n.l_ e.... ~ CCi 

~ 
'r .,." () ,... . 

IS CAS. Ha .... c III' , ". '1oD - .L,CS L~ilca US IIISO US 
0..,. EqIIlp. T,. 

; 11/'1 - .. -I. <29%/ l !iN'll 
i - -.-: 1 >.05 2W% ! ; .. " , , , 

I , .. 47·3 :CblPJUrOetr.Dc .1'0.10 ./ V ./ /' v ~ ~O!I ""A!; 
1 14-1),,9 !Bromotncdtanc \/,0.10 "',., V V -.l 
1 ~l-l : .... yi tbiDrttk ./0.10 I V ..... 
1 7' .... 3 'OoIDftlt'du •• ./~.Ol 

., ./ V ~ , 
I 7' .... 2 '""",yk". chlori'" (1'-) c/ 0.01 • V" O~IJi\-

I 67 ..... t...-rio'" IthtNk V 0.01 
I 7HS.IJ :carboo dlJuifttk vOJO fr:'-~ V" v , 
I 75-35-1 . J )-dI(blorwm~Dt V 0.20 V 'V' V V V ...... '.v.<>,' IV·""- ttI~ 
I ,,·)4-3 1.J-dI~lIlorodD.nt V 0.1. "" ... " v , 
I 61-<6-3' 0I0n> .... c/O.ll) / ! 
I 107-86--2 I 'ttIorwtl)t,.,. \/0.10 ..Y: : , 
1 71.09),3 ..-... IIb~1 ,/0.", v ';;.- ; j 
2 11·'5-6 I I l..tricblc:wocthpt ,/0.10 ./ : 
2 '6023-' Iu.rtot ktnoLWOIiIt ,/ ... 0 ...... V' 
2 7!·27--4 -.-- i./o.20 v' : 
2 7"'7-5 I ; 0.0' V- I 

2 10061-01·' is-13« .·/O.l1l V" v 
1 79-Ot-6 Tlkw.. ...... :if D.JO .:l, ' v V'" - ./ ',v4- ,v"l tV&>, 
2 1204-48-1 ~".'" • , !J O.)(J ,v ; 

" 1 ,. .... , 11 ..-- V 0.10 ! ; . , 
2 71 .... 3·2 - c/ D.lt ./ .(>.. 

2 10061-02-6 ...,..1) I,{ 0.10 L , 
2 7s.2S-1 B ......... ·0.10 L V 
> lOR-IO-I .....-.cdrrvI-l_~MIJIIIIIe V '0 .. 10 V" v" 
3 !o91-78..(j - 0.0' v ./ , 
3 127-18 .... T .. ln ...... M ...... 02<> ./ / 
) 79-J4.S I t.2.2-tft..:hturtJitdlio'IC VO.le ./ V 
) IOS-Ml-J to!uaJc(lO::abl;·t .... V- ~ .....- '" A 
) IOS-9().l 

0 .......... _ 
•. 50 v" V .... 1"'.2.. 

) 101~t""" E IbtnHllc t.IO v 
3 \OO~2·.5 S V .30 N"A- ~ .J/ , 
3 1)30·20-7 :)(yk:~~I'll'~ .30 "".<I V v' . , I _ .. 

54lJ...59-0 I;J.-dlt'~~ .0' ./ v ./ .. 
Q~-,)r-~ Vi- 11I.<l..,~ ,....-/) ./ / V 

~ Comm~nI5. Note: Sbededrows~RCRA compounds, ,.1.-r"t AIt."I Ah"c ... S. 

al.~""6 1'"''''--' -- ~ s....,t.!,._ ...... 1\.- SO". ('J< ,v~-~.-. "H; oil G{--\. Reviewed By:~,:.:,;?;::::::~=====-=~ -<>-= ___ Dale: :;=/"" IcJ I 
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Volatile Organics 
SitoiProjc<': ~;k), 1" ARiCOC r: Go~ ),:)() _'0: '7fr'11 
Labo .. tcny:---"(,,,,~,,-l,,-______ soo.: )\("5",6 • of"s.np!es; __ ;,.!!:.-__ _ 

Surroga .. RKOYety and Inlemal Standard Outliers (SW 146 Method 8260) 

Sample 

·f.+.11 
PAS~ 

SMCI: BromoD.orobo~ 
SMC 2: Dibromofluormelhane 
SMC 3: ToJuene-d8 

SMC1 SMC2 SMC3 

~ 
........... 

.......... 
-.............. r- ---

. 

IS I: Fluorobo1lzone 
IS 2: ChlorobenzrnHlS 
IS 3: 1,4-DichIOfobenzene-d4 

IS 1 IS 1 182 182 ..... RT Ii"" RT 

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

Comm~nts: 

• 
1S3 1S3 ..... RT 

. 

..... 
I'-- ....... 

•• 
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Semivolatiie Organics (SW 846 Method 8270) 
~S.d.:Jc.~',-,),-2L-. ____ ARlCOCI: flo'! >0o LaboratorySampl,lDs: _'l::...:!.rr::.)-_i.:..:i:::~~~=+p=":_:'!O/(!!L. ________ -,-_ 

---! ...... ..!... ______ Laboratory R.port .: _~>!.&-!U.1-_'1\'---____ _ 

Comments: 
(!}",':, L ... ~ 0 r-u~,.. ............. \. ~D .-\-
G ~ ... I~ ~. ~_I_.~ . .N" ~ ".W~. 
(S)c:-...:'; ""f"';Ju ). s.'f"'<- -oIJ6 tJ-\~/· 

Reviewed By: _-=.::?C~= ___ """,,-:::..:,,-:::: .. "-;;:t4.-~&&,, ___ Date: ":'-/3/Q J 
;> 
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SjtcIProj",~ ,'5;,. ')"} 
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Page 2 on 
BoUh~a:~~~~ ______________________ ~ __________ ~ 
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Semivolatlle Organics 
Sit<JProject Y \<. '} '} 7 

SMC 1: N~QK-d! (BN) 
SMC 4: Pbeno)..d6 (A) 
SJ Ie 1. i 'l ehl(HU~Li1U1 tI, (,It 

IS 1; 1.4-Dicb~ (BN) 
IS 4: .PhanJ.hrtnc-dIO (BN) 

AR/COC II: --"=='--_____ _ 

SMC 2: 2..flUOnlbiphmyl (BN) 
SMC 5: 2-fluoropb<nol (A) 
In,l~ ' . .1.1 Pi hI ! 

IS 2: N.,.""" ...... (BN) 
IS 5: Chryxn<-d12 (BJ'I) 

SMe 3: po Tttphmy)~H (BN) 
SMC 6: 2.4.6-Tribn.nopbaool (A) 

JB3:~1O(BN) 
IS .: .",,1.-112 (BN) 

B-22 
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Semivolatile Organics (SW 846 Method 8270) . Page 1 of3 
SitelProjctC $,'\.. ).)c 7 ARlCOC N: (p.; 3<>0 Labor""'Y Sample IDs: .;'3~h~)-:.!7::,_-.:0():.=::r!.-_______ -,-____ _ 

Lahontory: -c:G",l<>-.:-l ______ LaboatOfJl Report .: ~ &'''76' 

M,thodo: E,IY->l-PO , 

I 

Comments: 
tY wi""'''!) r'~r-d. c.... ~ ~"I"~ ~- """".n.,... ShO· (.,,~ ft/ ........... "' .. o-(. .s-", .... ,"" 

a..l\ cl.~ 6,"--(',",,-". (r.W; ... ~ .......... \.. Reviewed By; -..:.:;::e:=;;,...:==._=::s:~:::§, ;,:;;;=-",::.:::: __ ' Date: SIJ/() I .., 
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Semivolatile Organics 
Si,e!Proj ... 1: S. 'k __ )) 

SMC l:N~ (BN)' 
SMC "': PhaloI-d6 (A) 
~He'?9:J 0' ph 1 d' (4) 

]S 1: 1.4-Dichl()J~ {BN) 
]s4:~c-dlD(BN) 

Page 3 of3 
AWCOC':~~~~ ____________ _ &I~'~ __ ~~UL ____________________________ ~ ________ __ 

IS 2: Naph~lenr-dJ (BN) 
IS ,: ChryKM"'" (BN) 

SMC3:,..T~I-dI"(BN) 
SMC ,: 2.4.6-Tn"bromop.nol (A.) 

JS3:~IO(BN) 
IS 6: Pcrylmc-dJ2 (BN) 

B-22 
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High Explosives (SW 846 Method 8330) 

Si.elProje<l: ~.-I.: ;)..)., ARlCOC ': 604 300 

Labora.ory: -'="--______ Labonnory Report f: ~A.ufr'_S .. -_'-,'_'.,'_ ___ _ 

Me~:~~~~ ______________ _.-------------------

Commenu: . 
L~P-5/","O fW"f,.-,.,..J d_ ~ 1"1' ~- ...... !Iv SOc. 0 v. .. ,v-~+;"" 
~ \<.J -II <2<. __ ~. 

~ .,.1,/. J...,. 0 S~1~.1kJ, • .4/. elt ~,ow'''' 0 

Solia ... to"'ll_ ~OIWebloa: 
msJkl~Il8/.: t(Pg/g) x CwnpJe mau II)/Ample vol {minx (lDOOmll I Iitct)J I Dilution F...tor - Pill ReviewedBy:--,_ .. :::?<=====~=", .... ,--,-",~a.=<·";:.-_· ___ Date: r/'r/u, 
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High Explosives (SW 846 Method 8330) 
SiWProjc<i{ ~,k ;I). ) ARlCOC _: 6"')0 <l 

Laboraloty: _'~' (,,,-,~ ... ______ LaboralDlJ' Report II: __ :\"' .. .,,0-""'-___ _ 

MeIhods: E:I''rl"~)'" 

Labor~1oJy SlIJllplc IDs: ~)"-t-<)_):;:6'---=O-=Q ... r __________ ___.. 

II of Samples: _--'1'-___ _ Batch.s: 6,6 -,,, ' 

CommeOU: 

SoiWs-t ..... u"'_ ltOhyem-= 
m.lk." .olg: I(PII,) .( .... pl ...... 1.11....,lovoL ,"")x(looo..o1 1 1lt..»)/D;lutiooi""",.-,..1I ReviewcdBy: _;:~~ __ ===-'-":=.:::...c..x;=",~",-~>==-==-__ Dall:: ,/"/01 
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Inorganic Mota", 
Si.ciProject: S:k n., ARlCOC ,:--,(,,,-o::.'f.!..:::~=u ___ ---: __ _ LabonlOry SamplelDs: 1'£ . .nr - o~ Ii ~ -.:)I 0 

Lobof"atory: -,,',,-' !; ...... ! ______ SDtH: ~~ f7 r 
Melhods: 'r!H~!Db Cw'} fP41~II"'ft.lA 41 
I of Samples: ~ Malrix: .2! 

, 
, 

CAS.' 
Analyte I i -; TAL JC\' OCV t~\'(~) - LCS 

7~29.<J<).SAl 

'~~B> V /' L/ 'V ./ >./ ..c: 
7~1~7Bc 

, .. ~'C. ;- /'. /' V V- ...JLQ3.l.. I.e::: 
740t0-1~:Z c. 
"~'7-3C1 ./ ./ ,./ l/ ./ >./ ,-
7440-48-"1 Co 
7440-50-1 C. 
'.f39..J9-6 Fe 
7.~-95" MI! 
7439-96-5 Mn' 
,<149-0]-0 Wi 
'-140-09-7 K 
' ....... l2-fAl; V /' V L/ V if ,/" 

'''40-23-5 'Nt 
70440--62-2 V 
'.0440-66-6 ZII 

'''~-9'l-1 "" V V V v :l.Il V' V 
'M11...f,..1 s.r L I I ':'1,0, '" ~ I 
' ..... .J.I.1At, 1/ '" '" v V .v .v 
7440-36--0 Sb 
' .... 0-28-OTl 

iol3'·91-' Ht_ /' .V ./ ~ -0 I'/~ -'oL \./" 

~ .... idcCN 

NDln. Shaded rows an: RCRA mtlals. SoJhl5-to-Jlq"tMl' (OnnnKin. '"' ''', 

Comments; 
-

i!) r:;,.,j )....,.. '.I-·~, ./V.J c;2( <"l."",., 

r 
I 
I 
I 

BlMcb·'s: ~,.,3; I n~;:).( 

QC EMment 

LCSD 10150 Rep. ICS SuJaI COField 
LCSD 

JlPD lit! MSIl aJ'D llI'D A. D,,· D"il-
tIeD RP\) 

N~ 

I<:::: i..i::: ~'4 N~ #(\ / V v' 

I.c::::: IoC lL ""'" IVA Nf.l. .J ,..,,,, 
/' ,/" /' A/h .rA v V ~/'" 

V V . v· .N'4 /VIA /V'A, /' #"" 

V' V 'v ""'" if A ...,... v #4 
I ..i ,~ ~ i Wl'1 "vA 
IV .,. '-10 j, ... ,/ '" V 

......... .lL L ...... h 6!~ ~.~ ci~ t:L, .... 
: 

.L , i 

I J i J 
I I I I 
I j I '1 I I 

i:, .. ~ i'..c~-6 

I~V,,,\ "'Po. 
AlA 

D. 'N' 
,.. 
,-

,/ 

v 
'-.... 

J~ 

I I .. 
I I 

1 1 1 . 



'o(Samples: 

CA Stu 
An -lyle 

'-9 

•• 
~ 

... 

'439- , .. M. 
1439·9 ~5'" 

''''0-09-1 K 

TAL ICV 

/ 1./ 

./ 

ccv 1~\:/~~ ~ 
V v' v' 1 O. C;" I 

. 

~-- v 'O.M ,/ 

• ! 

: ' 

, 
• 
i 

! ; 

74»-91-' Ph __. &/ ./ v v' 

)440-)6-0 S~ 
)440-21-011 

Cyonidc CN 

No.", Sh""". """ w< RellA me ..... 

Comments: 

I : I ' 
.t- _.v '" 

I 
J, 

./ .~ 

:.lJ 
Lj: 
jl 
I;; 

Inorganic Mauls 
Labo.a1oryStmplc 1IJo: _).LLY"'S--')"'b_--'fJ,""OU~'--________ -,. 

J .. 'i 
-.I I 

~ J\op. 
VB Jll'D 

, 

I 'I I 
~ ... -..!-

. 

: 

Rev;cwed 8y: 

" i
J 

i 1 
) J 

, 

I I 
-1-'. J. 

l , 

: 

. 

\' '~ :' 

. 

. 
! 

' ,1 :1 ,. 
j • ":\ '.j 



~lMmiatty 

• SitcJProjeel: $:4.;;!l] ARICOC.: -"6.:::0-''f'''w=o''-_______ ~ s-,.k IDs: --'..,"'.r'"'n'-'-s=--_--'O~I.;.._";\,'_-_'()"" .... [ .. · _________ _ 

Labontory: pH, SDG':~3.:LK"--"._..,!.,,)L-______ _ 

Met"""": fN\ 'fOO.o(G", ,,0' I")' IL)~ 3<;0('''=4 5f'"'} 
N ofS~ S r.wr;.. '5i);' : • 

QCa.-nt 
AMlyte U; ~ 

, 

1-" - Rot ~ FloW i ~ So .... -. US M5 
IkEIl -- - 1 ID IIIllrow ID 

.....,. 1SfJ .... 
REa 

ri1eria U 20% 2,.,,- <I.e' U <1.0 U , 'If.I05 »10' 
H3 I 
U·23! ! II //\ 
U·2:14 : -r "-
U·23"·2* ~ 
Th-232 , 

f'... 
Th·22! " Th·230 " Pu·2391.2~ " Gloss Alpha V v' ;/\o"'A- "'~ v IIIq IlL"'\: ~ 
Nonvolalik Bda (./ : !'VI) "'"'" ./ Hi" ~ ~ 
Ra·226 ....... 
Ra·228 ....... 
lNi-63 
lGamma Spec. Am-2" v'" ;' /\fA- 1/ \/ /VA- • /V~"" ...... 
Gamma Spec. C .. I)7 v' , ( I I 
Gamma Soc<. Co-6O .... V"" .L J. j... l· ~ ..:. 

Parameter .. - T""""'Tr .... TypIcaf Cantor 

lso-U AIDha soec. U·232 NA 

Commo.ls: AVA ~/.{.I+ .tw'~S~ 
U'"",+p-.,·w 1j-., ..... ,,,pA-o.-.J __ ... s-r~ t-.. -..IYV-SD(,. C:~ .. 

...v-",,~,I...t. 6).....,).,.1 ... II a, c:: ..... ./..v:. ~ _ .. 
lso-Pu AI<>N ...... l'I>-242 NA 
\so·Th I Alvhasoe<. Th·2~ NA 
Am·24 I A IpIIa ,pee. A ... 242 NA 

I!>"..-, M.! f'"'h. ........ W 6 ___ 'f< •• 

,1", t:'"...IJ Ij..,p. 1~,...·\o\-l, I1h Clot .. .c..r"kr~'='. 

Sr·9O Bela y~ NA 
Ni-63 Bela NA Niby,lCP 
Ra·226 Deaminaiioo NA NA 
Ra·226 AlDha.occ. B,·133 or b·n, NA 
Ra·228 Gamma .spee. B,·133 NA 

Gamma spec. LCS conlains: Am·241, Cs·137, and Co-6O 
Reviewed By: 



Radiochemistry 
S~eIP",jccl: S':\..:u 7 ARlCOC #: _""Go"-'-\.:LJ3"'O'-'O'--_____ ~ LabonIory Sample IDs: _)LA.t,,-,-.!i.LI -.....:.dd.:.;6:...;:c ... _-_""::.:....,'-_________ •·· . 

Laborote><y: Gtl 500': :'6S74 

Methods: ';'PlI,'!od.Q ((,....,"',,.., FfI>CiQl! (c;........ SP,,! . 

hf Samples 2- Matri x: : ~f~~1 s: • 
: OCEIerMnt 

AnaIyte M.u. ... FloW 
, 

1-' 
! 

RIp Equip. .... .. Sa ..... -.... ., ...... LCS MS' REa ' DJanu 
Dup. 

i ..... IB 

WT __ .. -.: wr .... 
RElt 

ri\eria U 20"" 2'% <1.0 U <1.D U . '(l.I~ ,...,~ 

III "-
u·nl /v''/+ .......... . 

U·234 I i', 
1J.2W·236 ......... 
fh.232 -'- i "-
fh.221 
11>-230 

, "-
Pu-2J9I·240 

, 
"-

GrossA_ V v v .... : "..'" /V;~ ""'" "-
NOhvohMik Beta C.":!II v' ..... V- I "'k ...A "".1.\ "-
R .. 226 i "-
R .. 221 
"i-63 '-
Gammo Spec. Am-241 ..,.- v v' V' -VA I'V'.Pr 1\L.o " , Gamm. Spee.Cs-'J7 ....- v V V I I I "-

amma Soec. Co--6O L..-- v- I._ f-, ,J, J. I J "-
I 
I 

COWI.ntb: . 

iV.......,v'" "1l''''' 
Pal'll,,",l., T",.... CarrIor 

Iso-U NA 
Iso-Pol NA 
150-111 NA 
Am·24 I NA 
5,·90 NA 

• Ni-63 Ni ICP 
Ra·226 NA 
Ra·226 NA 
Ra·228 NA 

Gamma spe<:. LCS conlains: Am-241, C.·137, and C .. 6O 

Reyiewed By: -~;;<:.=~~.========--:sc=:='"""_=S"'§;,.-..-- Date: 1':/2/"'0 / 

• 



Contract Verification Review (C~) 

• Project Leader COLLINS Project Name SITE 227 Case No. 7225_02.02.09 

ARiCOCNo. 604300 Analytical Lab GEL SooND. 38575 

In the tables below, mark any information Ihat is missing or incorrect and give an explanation. 

1.0 Analysis Request and Chain of CustodY Record and LOQ-In Information 

Line Com lete? Resolved? 

No. Item Yes No If no, BxoJain Yes No 

1.1 All Items on COC complete - data entrv clerk iniHaled and dated X 
1.2 . Container type(s) correct for analyses requested X 
1.3 Sample volume adequate for # and IVpes of analyses requested X 
1.4 Preservative correct for anal"ses reauested X 
1.5 Custody records continuous and complete X 

1.6 Lab sample number(s) provided and SNL sample number(s) cross X 
referenCed and correct 

1.7 Date samples received X 

1.8 Condition upOn neceipt information provided X 

2.0 Analytical Laboratorv Report 

Line Com lete? Resolved? 
No. Item Yes No If no, explain Yes No 

2.1 Data reviewed sir:mature X 

2.2 Method reference number(s) comolete and correct X 

2.3 OC analysis and acceptance limits provided (MB LCS Replicate) X 

2.4 Matrix ~ikelmatrix soike duolicate data providedlil requested) X 
2.5 Detection limits provided' POL and MDL(or IDL), MDA and L" X 
2.6. OC batCh numbers provided X 

2.7 D"ution faclors -.!"ovided and all dilution levels reoorted X 

2.8 Data repOrted in appropriate units and using correct significant ligures X 

2.9 Radiochemistry analysiS uncertainty (2 sigma error) and tracer recovery X 
jif ajJg!icable}-'~rted 

2.10 Narrative provided X 

• 2.11 TAT met X 

2.12 Hold times met X 
_ .. 

2.13 Contractual gualifiers provided X 
.. 

2.14 All requested result and TIC m requested) data provided X 



Contract Verification Review (Continued) 

3.1 Are reporting unils appropriate for the matrix and meet contract specified or project
specifIC requirements? Inorganics and metals reported as ppm (mgIliter or mgIKg)? 
Tritium reported in picecurie. per IRer with percent moisture lor soil samples? Una. 
censistent between ac samples and sample data 

3.2 auantitatlon lim~ met lor all samples 

3.3 Accuracy 
a) laboratory control samples accuracy reported and met lor all samples 

b) met lor aU organic samples analyzed by a gas 

x 

c) Matrix spike reccvery data reported and met X 

3.4 Precision X 
a) Replicate sample precision reported and met lor all inorganic and radiochemistry 

samples 

spike duprlCale RPO data reported and met lor all organic samples X 

3.5 
a) Method or reagent blank data reported and met lor all samples 

data reported a 

3.6 'J' - estimated quantity; 

method blank above the MOL lor organic or above the pal "~'~~~;;~~i:!i';); 
analyle undetected (results are below the MOL, IDl, or MDA ,r 

I 

3.8 Narrative InCluoeo, correct, and cemplete 

3.9 Secend column confirmation data provided for methods 8330 

pesticidesiPCBs 

explosives) and 

x 

X 

METHYLENE CHLORIDE DETECTED IN VOC TRIP BLANK 



Contract Verification Review (Contirued) 

• 4 0 Calibration and Validation Documentation 
I Item Ves No Comments 

4.1 GClMS (8260. 8270, etc.) 

a) 12-hour tune check provided X 

b) Initial calibration provided X 

c) Continuing calibration provided X 

d) Internal slandard performance data provided X 

. 

e) Instrument run logs provided X 

4.2 GC/HPlC (8330 and B010) 

a) Initial ca~bration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X 

4.3 Inorganics (metals) 

a) Initial calibration provided X 

b) Continuing calibration provided X -

c) ICP inlerference cheCk sarnple data provided X 

d) ICP serial dilution provided X _ .. 
e) Instrumenl run logs provided X 

4.4 Radiochemistry 

a) Instrumenl run logs provided X . 

• 



Contract Verification Review (Concluded) 

" 
5.11. Problem Resolution 

Summarize the findings in the table below. list only sampleslfractions for which deficiencies have been noted. • Sample/Fraction No. Analysis Problems/Comments/Resolutions 

054685-003 7471A "J" QUALIFIER USED INCORRECTLY 

.. 

. 

. 

. 
. 

Were deficiencies unresotved?.stYes Cl No 

Based on the review, this data package is complele. DYes miNo 

Reviewed by: (,,), P .. Q 9 hO C ,," 0 Oale:,_-,4",-1.L11.:-2",00"",1 __ _ Closed by: \.G, Pc> QQ. , ~Ie: • If no, provide: nonconformance report or correction request number~2.,4",9.,3,-_ and date correction request was submitted: 4-11-2001 

• 



SF 2001-COC (7100) CONTRACT LABORATORY 
ANALYSIS REQUEST AND CHAIN OF CUSTODY 

• ...... ~ ;filA ~ • ..Lot.K 

'ND, SARNiRNo. ARICOCI 
_ Ho./Mai Slop: 61331'1087 DoIo __ Cl~-O" -oCr _ .... Caob>d No: ... 2 ..... ~ .... a.-~ 

PnIiecVT .... ~ SUe""",," ~- .... ~." I~,.;.c I PtotecVT nk No.: -'=.02.09 IICRA ..... 

Prcied Name: SM.:;gg tlm,ee .s; ... ~;lQ.~ ... a:~ ... ~ ........ SMO'" I""" ~./,.-..,.. 0 Send:P\:"""·f i 8fiOl'" 
A~ c.n&eof~: ERI':lOOIW"QAT ... ~ """'"'.",.......,. ..... ' , gr 

0. __ 
Log_R./.Ho, ERD71 ...,~ P.~1U o IIt.tIUMd ..,. cor: No.: 

Serv\c.e Oreler No. Cf0103-01 s.ndRaopor1lo$MO: $Yd ...... 
. BilT.: $andIo ......... ~(A_pop ... 1 

Location T ......... Relerence LOV!"v.il.ble al SMOI PO B-15IOO, MS-4151.. u.. . .... 17165<0 

ER SampM 10 Cf 8.giovling ERSb 0".-1 s.mp. eo..- p,~ c.-- 00mpIe 'a""'. &. M ..... labSompie 
Simple No.~ractIon s.m ... t ....... o.tai 0",," 101 Ho. CoIIocIed "..... Typo v ....... - ........., Typo ......... od 10 

054680-002 TJAOU-229-GR'()S-14.0-S • 14.0 229 2.28.01/1410 S AG 1"; mI 4C G SA VOC.182601 

I 
SVOC. (8270). RCRA Metal, 

OS4680'()03 TJAOU-22~R,()S-14.0-S 7.0 229 2.28.0111410 S AG 500mi 4C G SA 601on4711. HE 183301 . , Gamma Spec ,HASl lOG.O} Grosa 
0548BO.()Q4 TJAOU-22~R.()S-'4.0-S 7.0 229 2.28.01/1410 S AG 500mi 4C G SA ~aI8'" 1900i 

·054685'()02 TJAOU-22~R.()6.().O-S 0.0 229 2.28.01/1440 S AG ,,,; mI 4C G SA voc. (8260) . , SVOC. (8270). ReRA Me',1s 
054685-003 TJAOU-22~R'()6'().0-S 0.0 229 2.28.01/1440 S AG 500mi 4C G SA 801on471). HE (8330) 

Gamm. Spec (HASL 300.0) Gross 
054685-004 TJAOU-22~R-06'().O-S 0.0 229 2.28.0111440 S AG 500mi 4C G SA Alphal8et. (900) Ii 

. .. . 
RMMA ,Y. ~. R.I. No. S..",.. Trodd". . .:liM0 UN SpeciallnlltrUC'UonalOC Requlrwntnts: Abnormal Conditionl 
Sample Ola.ponl URtVn to ellen 1.!10~by.b _Enlddt"""'ddIW)""I"" ,/"), . EDO o Y •• O-No onRoc*pt 
Turnaround Tlme_-.U_7 Day- 150..,·· l:!:IoO .. EnI_"'- ....... w. -. ,. R.;ryro..t.aPacbq. o Y •• ONo ' . 
Return Samples Sy:_ U N"llolloted TAT jac... .,.-"LIJ. -s.ndI..-maU taport 10: .... :.. .. - . 
Sample N..". 

s_ ... , . ComoonvlO",.......-p .; ~.~: 
Team RobinR,." ?CAA·*'~ 1R R£dGRA .... '33I04S-M2' .. 

.-
Members . V I "'lINsa JIsf as .~,.."on. •... .. 
'.R_",I'-; ~K~~ O",;,r-1 ~ 0 .... 'j/ I/o? /TImo/ D 'I •. R"""""""'''' 0", . Oil. TIme 
'.R-...<", /"" 2..41[~ ~~ o ... t.n~o"'7.I/lo/ TImO/()'f) ",R~bT 0",. 0 ... TIme 
2.R"""""""'·~ .J,;,rJ. ~ ~ 0"!J.I?1j;l 0~.J7IYI,{r .... L/ 30 5.R ............ "'· 0",. Dot. TIme 
~ .. R--...."Y'::: ~ . ~ ""'. Oil. TIme 5.R_", 0 ... 0 ... TIme 

linQunhed by O"!J. 0". 11mo S.ReI_", 0 ... 0 ... TIme 
-", 0 ... 0". 11mo 6.R_", 0",. Oat •. TIme 

• & 15 DilY Tum.round Tlmo. ERCL require. poor nOllficat,on • 

• 



sF 2OO'-<:OC (7/00) 

CONTRACT LABORATORY 
Analysis Request And Chain Of Custody (Continuation) 

,:,,:'. 
P"'_2_ol.L 

... ARICOC- I 

.~. .. 
JTod>_U 

R, LOV ,at ;MOI 1.- 0 .... 

~ .. 1_ ER~_'O" 1= Is!~. ~=) 1= Coo_ IP:;-
....".. T";' 

P"~ -L>I>~ 
T"" I Volumo 

, r.'~r" . "-~ 3.0 229 ~ 00 ",,,en? S lAG ,:25 mI 4C G SA Ivoc. (8260) 1:T1 ;-
, 

,,~,..,. .n .• 3.0 229 ~,. ",Mno I· s AG 500mi ..: G SA 
ISVO~;!~;~O~~al' .. ' 

, 

, ". nn. , .. ,.." 'n. 3.0 229 ~,. n,,,cn, S AG 500mi ..: G SA 
IGamma ~~;;(Kn fGiOSs 

. 
, ,,~'" ~o n, • n..rt" 5.0 229 "R "",",. S AG ':25 mI ..:' G Ou IvoC$ (826(1) 

, 'c. " no, , .. ,.." 'n~' 5.0 229 ,,. "" .. ,. S AG 500mi 4C G OU ISVOC! !~~~O~:;~:O~ ... '. 
IGamma S~;;oin Gross 

".,..", , n.n" 5.0 229 ". n,,,.,. S AG 500mi 4C G OU 
r,.", , "-" 5.0 229 ,,. n,,<c,n S G ,:25 mI 4C G SA Ivoc. 18260) 

,., .. ", '0 " • n_" 5.0 229 ' OR n" .. ,n S AG 500mi 4C G SA 
Isv(jC~!~;~~ER(~:O~et.,. 

".,.." 'n~ 5.0 229 ' OR n",£On S AG 500mi ..: G SA 
IGamma SP~THASi3OG.0) Gr ••• 

; 190in 

" .. n, NlA 229 '?R n",onn OIW G ""." '" 14C.HCL . G EB Ivoe. (82601 
. . 

, .... ", ~o co NlA 229 00' "'''""' OIW AG 2>o'L 4C G EB I,vocale,.., 
'c. ftft. ro.,.." NlA 229 ?. nw OIW p 500'- 14C.HNm G EB IReM METALs 

I~ .. ,," NlA 229 ~.'. ","<00 OIW AG 4",L 4C G EB 'HE 18330) 

I~.,~"" NlA 229 ". "',,"", O,W P 1l I..:. HNC: G EB :Gamma Spec IHASL 300.0) 
. 

ft' IT .... n" ' NlA 229 ?7R ",".n' OIW p 1l I..:. HNC: G EB iG,oss. ,Bola (900) 

• ~nnJ I~ IA. NlA 229 ??R "1/1317 OIW G 3>t4Oml I.e. HCL G TB Ivoe. (8260) 
-;' . 

~.II ~ .. :. ,-:- '. 

.... .f.b~. 7.·f:~1:·;·~G?) .""'. ~ <;,ii'; ·F '.~ " • : ht.LISI!··· ; .. ; '. .". . ' .. ... 
'. . "., :.,.~ \ . . '. ;.,: .... : .,. '. ':'~'. .':. .' ...... , .. , .. . . ' .. ":. : 

Mnt. .: . ~~.: .... :' . ":"\'.' .... :.. )-: .. '. '.' •.. ' 
, .. 

I . " ... ' ..... ' ...... "~" ........ '. ::. : ". ," .... . . .. 

•• 





ATTACHMENT F 
SWMU 229-. On-Site Laboratory Gamma Spectroscopy Results for Soil Samples 

• 



, 

ANALYSIS .cQUEST AND t:;1~OS-JJ (tI,j!~~al. ~ 
Laboratories . CHAIN OF CUSTODY RECORD . 

SF 2001-COC (12-93) 

Department N".: . 758:&
ProjecVTask Manager. a; ff' 6n r) f:'4YI;ttJ 

Project Name: 1!J1J.-1 '" S A~J:f; -s ,'fo..;;.a 
Sample Team Members '" fern CVlt.. Z[ 

Logbook Ref_ No.: 

2zq I~ J ,;>- • ~-- • _. ---'-
I _ 

Sandia National Laboratories 

Supplier Services Department 

P.O. Box 51100 MS 0154 

Albuquerque. NM 87185-0154 

Contract No.:. rJ74 . 
Case No.: .3(0 32 ~ ~() 6 

·SMO Aulhorization: .::;;;;;;;::;;;;;;:;;;;:;;:;;:::;;;:;::;.::::;:;===-1 
. -,""~~lit~i,WJ~~~\~;; d.~~n<:fiiicii1.bn 

, 1lJ/ I I rJ. ~ oJ II I I "~P, I I I I . 
~ 

• , 
, 
• 
• Pl.! :...rx-v '''; I I I I ' 17--> I I II I III 

DSl!ln Inltant DPo\son B.. DRadlologloaJ 

RequlRld Report Dais· 

°Reference i1tlached radi<;llogical screening for 
. specific contact readings. 



rrt9 ~~~~al.Eus-~'~~N~:~~.;;;~:~RY.A~~ql8L+-~~~L·/·-'l)iSC:~~}01760 .. 
laboraton . ~' 'SAMPLE COLLECTION LOG .. ARICoCNo.: ARICOC-Oc.J 

SF 2COl-8CL(12-8lf) • .. . .. .. Z2.4Il ~f' s..· . .~-

Sample 
Number 

SAMPLE 
TEAM 

MEMBERS 

Management Offic;e 

. .. 

information must be recorded in an 

. PINK· OriginatQr. .~AflS #?}1-l/~ 



"ENVIRONMENTAL',PROGRAMS 
SAMPLE COLLECTION LOG 

. SF 2OQ1:SCC (,"9~). 
.~.".' .. _-----c,' . , . 
/, , 

f_r7'- h 11<'1 c::: I ' . 

, ' 

(Continuation) 

~-

Sample _ Fraction 
Number· . 

Time LOCATION COMMENTS 

-O/7C;d,~ ~/I) rl<l5 -.:)-, ~ d ,::1 C; -0 'I ~ 15 5~( t,J;S' ~I r;..;:q 0 G-~ // 
~ . , 

" 
' , I ,"1//Jr I", A r--: '-R-'f-:l:.&' J ' I ~ "j] ) " - _'.vy <.!; 

/I OJ7'1:J(()-1/ 1/~30 ~.B({c;;,-}O - ~ Sllb5Ur.fc. 0 to - 3(0 t/ 

- O/7c;:;J.(rl -.?-., 183 0 Bj((;. - 10-A <:)l~Y-Ri ('A..- . 0- Ii> // 
~7-"'"'l ,,,,':' ..,., '~ I.i:> ur 1...0. 

, 'l-:;.J.l(' .::> , " 

.. . 

. 

. ' . 

. 

. 

. 

, 
.. 

' , ,. 

, . 

------

WHITE - To Sample Managenient Office 
'.#F.:{;~.' , . 

. iW:¥JI. . :. 
PINK ~ Originator, 

{:~1!0 

. AR/COC~AflICOC- ·OO<g?J·~ 
. PAGE . OF:a:;: . 

- '-, ~ 

J ANALYSES 
~ 

~ 
, ' "it. 

~! l~ t 
is 8~ ~ 

. C Ii Ix: . 

. 

C tV X 
,C tJ X 

-

. 

, 

. . 

I 

. 

-

1 

r' •.. '. 

: '{,'. - ; 



****************************************~********************************' 
f-·, Sandia National Laboratories * e· '.'" . Radiation Protection Sample Diagnostics Program [869 .Laboratory) . * 

- .' _. 10-03-94 4:04:13 PM. . . ' * 
************!********************************************************** 

: Analyzed bY:~' /o/'/f''( Reviewed by:i11AIVI {o(b{1f/ : 
****************~~*****~**********************;~l~;***************** 
CUstomer 
CUstomer Sample ID 
Lab Sample ID 

.. Sample Description 
. Sample Type 

Sample Geometry 
Sample Quantity 

. Sample Date/Time 
Acquire Start Date 
Detector Name 
Elap.sed Live Time 

.' Elap.sedReal Time 

Comments: . 

J. BRINKMAN ..,.s-J'z... ./ 
017926-2 
94051528 

SOIL IN MARINELLI 
Solid 

Gram 

BEAKER 

. 1SMAR 
795.000 

9~29-94 
10-03-94 
DET1 

6.: 30.: 00 . PM 
3:00:49 PM 

3600' seconds 
3601 seconds 

*;**;****~***~******************~*****~*******;*********~***************~ 
• Nuclide Activity 

(pCi/Gram) 
2S Error MDA 

-----_ ... _-- - - - -- -.- - - - - -- ----------- "-------------
U-238 1. 00 3.43E-01 1.48 
TH-234· 7.88E-01 1.67E-01 .4.82E-01 
U-234 Not Detected - - - -- -"-- 3.32E+01 ... 
RA-226 1.i3 1.69E-01 5.00E-Ql· 
PB-214 .. 7.21E:':Ol 1.30E-02 ·.4.74E-02 

· BI-214 6.03E-Ol 5.0SE-02 4.43E-02 
· PB-2M Not Detected -------- ·3.l0E+Ol 

- TH-232 7.lSE-Ol .9.2SE-.02 1.46E-Ol· 
RA-228 7.43E.-0l 8.80E-02 L54E-Ol 
AC.,228 7.8lE-Ol 7.54E-02 8.74E-02 
TH-'228 Not Detected -------- 1.00 
RA-224 6 .. 74E-Ol l.63E-Ol 4.20E-Ol 
PB-212 7.lBE-Ol 8; 03E-02 3-.90E-02 
B!-212 8.74E-Ol L28E-Ol ·3.08E"-01 
TL-208 6.42E-Ol S.90E-02 6.19E-02 

U-235 Not Detected ------~- ·-2.67E"-Ol . jJJJJ ~'" . 
TH-231 3 ~ UE 93: 9.:I:;IE ElZl 3. Ei5EEllJV..-r;. '. .,' 0/;'( .. 
PA-231 Not 'Detected ----~--~ 1. 39 . /1),.'. . 

AC-227 Not Detected. -------- 1. 99 
TH':227 Not Detected --,-----.- 4.08E'-Ol 
RA.-223 Not Detected --------,.. 2.60E-Ol 

· RN-219 Not Detected --------. 3.06E-til 
PB-.211 Not Detected' -------- ··7.98E-Ol 
TL-207 Not Detected -------- 1.68E+Ol 

AM-241 Not Detected -------- 3.12E-0.l 
PU-239. Not ·Detected -------- i.86E+02 
Np':237 Not . Detected ~.- - - - - -- 2.24E-Ol 
PA-233 'Not Detected "-------- .' 6.12E-02 
TH-229 ., Not Det-ected -------- 3.09E'-01 



[Summary. Report] - Sample ID: 9405151B 

c· .- Nuclide Activity 28 Error MDA 
(pCi/Gram) e· .. ---------- ------------- ----------- -------------, . 

, AG-llOm Not Detected -------- 4.BSE-02 
'AR-41 ' Not Detected' -------- 1.04E+14 

BA-133 Not Detected -------- 7.14E-02 
BA-140 Not Detected -------- 1. 4.6E-Ol 
CD-.109 Not Detected -------- 7.73E-Ol 
CD--115 Not 'Detected -.- - - ~ - -- 2.43E-Ol 
CE-,139 Not Detected -------- 3.50E-02 
CE-141· Not Detected' -------- 6.59E-02· 
CE-.144 Not Detected -------- :2.7SE-Ol . 
CO-56 Not Detected -------- 4.nE-02 
CO-57 Not Detected -------- 3.S6E-02 
CO-58 Not Detected -------- 3:8SE-02 
CO-60. Not Detected -------- 4:9SE-02 

,CR-51 . Not Detected -------- 2.88E~Ol 
C8-134 Not Detected -------- 5.3SE-02 
CS-137 1. 01E-01 1.lBE-02· 2.38E-02 
CU-64 Not Detected -------- ·1.62E+03 
EU":'lS2 Not Detected - --- -- - -- 2.87E-Ol 
EU-1S4 Not Detected -------- 2.l3E-Ol, 
EU-1SS 'Not Detected -------- 1. 66E-Ol 
FE-59 Not Detected -------- 9.07E-02 
GD-153 .Not Detected -------- 1. 23E-Ol, 
HG-203 Not Detected -------- 3.43E-02 
I-131 Not Detected -------- 4.18E-02 
IN-liSm Not Detected -.------- 1.27E+05 , 

. :(12:1, 
IR-192 Not Detected - - - - --.-- 3.17E-02 ,. :K-40 1.30 2:28E-01 2.42E;-01 
LA-l40 Not Detected -------- 2.79E-01 
MN-54 Detected 4 ;16E-02· 

' . 
Not --------

MN-56 , Not Detected -------- 2.96E+09 
MO-99 NOt 'Detected -------- .7.98E-:-Ol 
NA-2.2 . Not Detected ---.----- 5.37E~02 
NA-24 Not Detected -------- 3.20 
NB.:9S Not Detected --- - -.- -- 3.99E-Ol 
ND-147 Not Detected· - -- - - - -.- 2.27E-Ol 

'NI-57 Not Detected -------- 3.79E-Ol 
.. BE-7 ·Not' Detected -------- 3.03E~Ol 

" . .RU-103 Not .. Detected ~------- 3.4SE-02· ' .. 
, .' 

'RU-~06 'Not Detected -------- 3.13E-Ol 
·SB-122. Not Detected "-------- 1.24E.,.Ol, 
SB-124 Not Detected .. -- - - --.-- 3.S2E-02 
'SB":~25 Not Detected -.------- 9.47E-02 
'SC-46 Not Detected - - -.- - - -- 6.7SE-O-2, 

" 

8R-BS Npt Detected 4.23E-O:2 .. - - -.- - - --
TA-182 Not Detected -,-.----- 1. 97E-Ol 
TA-l,83 . Not: Detected - - -.- -_._-

" 
4.S0E-01 

TE""132 Not .Detected, ' ------ ... - 6.97E-02 
TL~201 ··Not Detected -------- 3 .. 69E-Ol .:.: ' 

"'XE-133 ' Not Detected ,- - -.- - - -- 5.10E-01 ... 

:Y':'S8 . ,Not Detected -- - - - - -.- 4.79E-02 
ZN-'6S Not Detected - - -- -.- -- 1. 2SE-Ol. ' 
ZR"-,95 Not Detected -------- 7.2SE~02 

.,e· 
" . 

.... 



· . 

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

Radiation'Protection Sample Diagnostics Program [869 Laboratory] * 
10-a3~94 2:56:16 PM * 

.****************************************************~****************** 

.:Analyzed bY:~ ((J·ltjr Reviewed by: I\Jl1iIVIltl (t, (44'.. : 
*********~******~******~:*********~******************************** 
CUstomer ... J . BRINKMAN trr 2.. ,/ 
Customer SampleID 017926-4 

• Lab Sample ID . 94051517 

Sample Description SOIL IN MARINELLI 
Sample Type Solid 

BEAKER' 

Sample Geometry lSMAR 
Sample Quantity 755.000 Gram 
Sample Date/Time 9-29-94 
Acquire Start bate· 10-03-94 

6 :30 ~OO PM 
1:52:44 PM 

. Detector Name " DETI 
Elapsed Live Time . . 36.00 seconds 
Elapsed Real. Time 3601 seconds 

Comments: 

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

. Nuclide 2S Error MDA' Activity 
(pei/Gram) 

rj>-¥~~·~~:-~ -----~j~:~:: ~--i~~~i=gi -----~j~:~:: 
U-,234 Not. De-te"cted . -------- . . 3 .46E+Ol 
RA-226 ·1.46 2. 00E-01 5.25E-01 
PB-214 7.44E~017~56E702 .5.09E-D2 
BI-2147.00E-Ol 5.76&-02 4.77E-02 
PB~~10 Not. Detected -------- ~.30E+Ol 

·TH-232 7.72E-Ol 1.00E-Ol 1.53E-Ol 
RA-228 9. 31E-Ol 1. 02E-Ol 1. 61E-Ol 
AC-2is ".8 .32E-Ol 7~ 96E-02 .8.95E-02 
TH~22S Not Detected -------- '1.05 
RA-2~4 7.02E-Ol 1.55E-Ol 4.34E_01 
·PB~2128.14E~01 9.06E-02 ·4:04E-02. 

BI-212 8~S7~~0~ 1.31E-0~ 3.54E~Ul 
'TL-208 7.09E-Ol. 6.44E-02 6.60E-02 

· ~H~~~l __ .:....N...,.O_t--:"~3-~"":~~:I-j:~?,-.t~~~~,;...' -""--.±-1",,,~ ll"-O~BEr-.... O;t.;l~· ...,-...,-.;.,;....·;;.~--.:.~~~~,i;·~:-·--W:giN%l/~?:3~. 
PA-231 . Not Detected. -------~ 1.46'· .... .llJ(t/"1 
AC-227 Not.Detect.ed -------- ;2.04 

· TH-227 . Not Detected -------- . 4 .37E~01 
RA.-223 Not Detected -------- 1.54E.~01 
RN-21·9·.·· Not Detected -------- ·3.26E':'01 
PB-211. ".Nqt Detected -------- 8 .. 22E~Ol 
TL-207 NbtDetected. -------- 1.66E+01 

AM-241 
PU-239 
NP-237 
PA-233 
TH-229 

. Not oetected 
Not Detected 
.Not· Detected 
Not Detected 

. Not Det'ected 

'. 3. 31E-01 
1.95E+02 
2.29E-Ol 
6.65E-02 

.. 3.19E-Ol 



[Summary Report] - Sample lD: 94051517 

f-: ... ······ Nuclide Activity ZS Error MDA 
'. (pCi/Gram) 
--~------- ------------- ----------- -------------

AG-110m Not Detected -------- 4.69E-02 
AR-41 . Not Detected ----.---- 7.43E+13 
ElA-133 Not Detected .-------- 7.51E-02 
BA-140 Not Detected -------- 1.51E-01 
CD.,.109 Not Detected -------- 7.92E-Ol 
CD-n.5 Not Detected -------- 2.51E-01. 

.CE-139 Not Detec:ted -------- 3.62E-02 
CE-141 Not Detected -------- .• 6.71E-02 
CE-144 Not Detected -------- 2.96E-Ol. 
CO"" 56 Not Detected -------- 4.21E~02 
CO-57 Not Detected -------- 3.66E-02 

'. CO-58 Not Detected "-------- 3.92E-02 
CO-60 Not Detected -------- 4.99E-02 
CR-:5:1 Not 'Detected -------- 2.83E-Ol 
CS-134 Not· Detected -- -'- - - -- 5. B4E-02 
CS-137 8.64E-02 1.llE-02 2.20E-02 
CU-64 Not Detected -------- 1. 57E+03 
EU-1'52 Not Detected -------- 3,OBE-01 
EU-154 Not . Detected -------- 2:.25E-01· 
EU~155 Not Detected - ... ------ 1.69E-:01 
FE-59 Not Detected ----"---- 9.41E-02 
GD-153 Not Detected -------- 1~31E-Ol 
HG-203 Not Detected -------- 3·.71E-02 
l-131 Not Detected -------- 4.41E':'{)2. 

. IN.-115m Not. Detected -------- 1.12E+05 

'(~~j 
IR-.192 Not De·tected -------- 3.22E-02 
K-40 1.66E+01 1.20 2.48E~01 
LA.-140 Not Detected -------- 2.B4E-Ol 
MN-54 Not Detected -------- .4.44B-02 

·.MN-56 Not Detected -------- 2.19E+09. 
MO-99 Not Detected .. --.-"----- B.2.6E-·01 

"NA-22 Not De'tet:ted -------- 5.B7E-02 
NA-24 Not Detected -------- 3.0B 
NB-95 'Not Detected -------- 4.24E-01· 
ND-147 . Not Detected -------- 2.41E-Ol 
Nl-57 Not Detected -------- 4.0B:8-01· 
BE-7 Not Detected -----:--- 3.21E~Ol. 
RU-10.3 NOt . Detected .-- -- - - - -- 3 .51E-02. 
RU-I06 . 'Not -Detected. --------- 3.49E-01 
SB-122 Not Detected -------- .1. ~8E- Ol. 
SB-124 Not Detected "-------- 3.67E-02·· 
SB-125 Not Detected -------- 9.98E-02 
SC-46 Not Detected ._------- 7.14E-02· ".' 
SR-B5 Not Detected -------- 4.56E:"02 
TA-182 Not· D.etected - - -.- - --- 2;09E~0l. •. 
TA-IB3 . No\;.: Detected -------- 4.75E-Ol. .. 
TE-132 ·.Not Detected -------- 7.34E-02 .. 
TL-201 Not' Detected·· -.- - - -. - -- 3.79E~Ol. 

. XE-l33 Not.' Detected -------- 5.30E-01 
Y-8B . Not Detected -------- 4.93E-02 
ZN-65 Not Detected - - -.- - - -- i.33E-Ol. 
ZR-95 .·Not Detected -------- 7 .. 27E-02 

····e 



***********~*************************************************************. 
,'.' Sandia National Laboratories "* 

.. Radii;l.tion Protection Sample Diagnostics Program [869 Laboratory) * 
'. 10-03-941:48:07 PM * 

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

: ~alyzed by: ~ ____ /0 I( 1ft Reviewed by:.:t"rm.M le {I, f'il-f '.' . : 
****~************~~****~:'****************~~*;~¥~~***************** 
cUstomer J . BRINKMAN "7 n' z../ . 
Customer Sample ID 017925-10""'--
Lab'Sample ID . 94051516/ 

Sample Description 
Sample Type 

. Sample Geometry 
Sample Quantity 

. Sample Date/Time 
~cquire Start Date 

'De·tector Name" 
Elapsed Live Time 

.Elapse<;l Real Time 

Comments: 

SOIL IN MARINELLI BEAKER /' 
Solid ./ 
ISMAR./ / . 

725.000 Gram . ~ 
9-29-94. 5:45:00 PM . 

10-03-94 .. 12:44:39 PM 
DETI ~ ../'" 

3600 seconds 
3601 seconds. 

~'I .. 

*************~***********i*;********~***~************* ***************~*** 

· Nuclide J:l,ctivity 2S Error .. MDA 
.(!:S~ _________ . (pCi/Gram) 

------------- ----.-------' -------------
' • .;.; • ..1" U-238 1.12 5.12E-Ol 1.59 

. .' TH-234. 4.39E-Ol 1.26E-Ol 5.07E-Ol 
U-234 Not Detected -------- 3.60E+Ol 
RA-226 1.70 2.20E-Ol .5.06E-Ol 
PB-'214 7.73E-Ol 7.84E-02 4.87E"':02 
BI-214 6.86E-o.l 5.68E-02 4.86E-02·· 
PB-210 Not Detected. -------- 3.33E+Ol 

TH-232 ·7.75E-Ol 9.97E-02 1.51E-Ol 
RA-228 9.05E-Ol . 1. OOE-.Ol 1. 54E-Ol .. 
AC-228 8.71K-01 8.31E-02 9:02E'-02 

· TH-228 .7.71E-Ol 1.52E-Ol 5.10E-01 
RA-224 8 . .08E-Ol 1.64E-01·· 3.95E-Ol 
Pl3-212 7.21E-Ol 8.10E-02. 3.72E-02 
BI~212 ,8.53E-Ol 1.31E-01 3. 51E-Ol .. 
TL-208 7.04E-Ol 6.46E-02 6.81E:"'02 

U~235 Not Detected -------- 2.80E-Ol· 
TH-231 . Not Detected - -.- - - - -:- .. 6.,87E-Ol 
PA-2'31 . Not Detected -------- "1.47 

· AC-2'27 Not Detected -------- 2.01 
TH~227 Not Detected -------- 4.27E-0:C; 
RA-223 Not Detected -------- 2 .. 72E-Ol· 
RN-219 Not' Detected -------- 3.17E-Ol 
PB-.211 Not Detec.ted ---------. 8.31E-Ol 
TL-207 Not Detected -------- 1.62E+01 

AM-241 Not Detected -------- 3.44E-Ol 
PU-239 Not Detected -------- ·;\..95E+02 
NP-237 Not Detected ._------- 2.34E-Ol 
PA":"233 Not Detected - - -- -.- -- 6.54E-02 
TH-229 Not Detected -------- 3.20E-Ol 



[Summary Report] - Sample ID: 94051516 

"/ 
Nuclide Activity' 2S Error > MDA , (pCi/Gram) • ---------- ------------- ----------- --- - - -'- - - - - - -
AG-110m Not Detected -------- 4.2BE-02 
AR-41 Not Detected --- - - - -'- 6.S9E+13 
BA.-133 Not Detected -------- 7.BOE-02 
BA-140 Not Detected.· -------- .1. 62E-Ol .. 
CD-109 Not Detected -------- 8.0SE-Ol 
CD-11.5 Not Detected -------- 2.S9E-Ol 
CE-139 Not Detected -------- 3.4.9E-02 
CE-141 Not Detected - .... ------ 6.80E-02. 
CE-144 Not Detected. -------- 2.82E-Ol 
CO-56 Not Detected -------- 4.39E-02 
CO-57 Not Detected -------- 3.67E-02 

.. CO-SB Not Detected -------- 4.llE-02 
CO-60 Not Detected -------- S.38E-02 
CR-51 Not Detected -------- 2.79E-Ol 

" CS-1.34 Not Detected --------- 5.B3E-02 
CS-137 2. S·3E-02 7.00E-.03 2.46E-02 
CU-64 Not Detected ... ------- 1.S3E+03 
EU-152. Not Detected -------- 3.01E-Ol 

'EU-1S4 Not Detected -------- 2.2SE-Ol 
EU-ISS Not Detected -------- 1. 66E.,.Ol 
.FE-59 Not Detected -------- 1. 02E-Ol 
GD-lS3 Not D'etect'ed -------- 1.30E-Ol 
HG-203 Not Detected -------- 3.S4E-.02 

. 1-131 Not Detected. .-------- 4~36E_:_02. 
IN-115m Not De.tected -------- :j..09E.+OS 

. (@.~:f,) IR-l92 Not Detected' -------- 3.20E-02 
-K-40 1.62E+Ol. 1.23 2.49E-Ol • .. ",-," LA-140 Not Detected -------- 2 .·B"4E,. 0.1 
MN-54 Not Detected -------- . 4. SSE-·02 

·MN-S6 . Not Detected ~------,- 2.0SE+09 
Mo.~·99 Not Detected -------- 7. B7E-Ol 

.. ' NA:' 22 Not Detected -------- 5.96E-02 
NA-24 Not Detected -------- 3 :19 
NB-95 Not Detected -------- 4·.12E-Ol 
ND-147 Not Detected -----.--- 2.41E-Ol 
NI:"S7 Not Detected -------- 3.93E-Ol 
BE-7 Not. Detected -------- ·3.19E':Ol 
RU-I03 Not Detected' -------- 3~SOE-02· 
RU-l;U6 Not Detected . . 3. 22E'-01' . ' .. --------
SB-122 Not Detec.ted -------- 1.22E-Ol· .. 
SB~124 ·Not· Detected -------- 3.S·9E-02 

'SB-125 Not Detected -------- 9.94.E-02 
SC-46 . Not Detected "- - - -"- - -- 7.31E-02 . '. 

SR-85 Not Detected .... --.----- 4 .41E-O.~ 
TA-l.82 Not'Detected -------- 2.14E-Ol 

'. TA-183 Not .Detected "-------- 4.93E-()l 
TE-132 Nqt Detected -------~ 7.20E-02 
TL-201 Not Detected -----.--...,. 3.90E-Ol 
XE-133 Not Detected -------- '. 5.31E-Ol 
Y-88 Not.Detected -------- 5.32E-02 
ZN-6S Not Detected --- - - -"_:.. 1.36E-Ol '. 

ZR-9S Not Detected -------- 7.S0E-02· 

.'~~ • 



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

'.'. :. Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
.' 10-03-9412:40:05 PM * 
k*************************************~*************** ****************** 

:AnalYZedbY:~- /clt/f<f Reviewedby: . ..4«M {blblVl '. ':'. 
****************~~****~:*********************~~***************** 

. Customer 
Customer S.ample ID 
Lab Sample ID 

Sample Description 
. Sample Type· 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire. Start Date 
Detector Name 
Elapsed Live Time 

. Elapsed . Real Time 

Comments: 

J . BRINKMAN "7 S-i'2- v 
017925-4 
94051515· 

SOIL IN MARINELLI BEAKER 
Solid 
lSMAR 

685.000 
9':29-94 

10-03-94 

Gram 
5:40:00 PM 

11:36:39 AM 
.' DET1 

3600'seconds 
·3601 seconds 

.... 

. . 

*~***************~***********~******~~*.~************~*********i********* 
Nuclide 

e:!~ "~=2;8 ---
.TH-234 
U-234 
RA':Z26 
PB-214 
BI':214 
PB-2J.0 

TH-232 
.RA-228·· 
AC-228 

'TH-228 
RA-'224 

. PB ... 21'2 
BI-212. 
TL.-208· 

U-235 
. TH-:231 

PA-23l 
·.AC-227 

T}i"'.227 
RA-223 
RN-2J:9 
PB-21l.· 
TL-207' 

Activity' 
(pCi/Gram) 

1.02 
1. 00 

Not Detected 
·1.S3 
7.49E-Ol 
7.03E-01 

Not Detected 

7.25E-Ol 
·9.61E-01 
··7.85E-01 

Not. Detected 
5.84E-01 
7.77E-01 

·7.G7E-.01 
7.60E-01 

. Not' Detected 
'Not Detected 
Not-Detected 
No.t ~tected 
Not Detected 

. Not Detected. 
Not Detected. 
'Not. Detected 
Not Detected 

2S'Error 

3.86E-01 
1. 86E-Ol 

. 2 .. 10E-Ol 

. 7.65E-02 
·5.86E~02 

9.61E-02. 
1. 06E-oi 
7.B2E-02 

1 .. 47E-Ol 
8,7J.E-02 
1.26E-01· 
7.32E-02 

- - - - -"- --

MDA 

1 .. 67' 
5,26E-Ol 

. 3 .56E+Ol . 
5.49E-Ol 

'. 5.07E-02· 
4.81E-02 
3.33E+01 

L54E..,Ol 
1.6SE-01 
9.80E-02 
1.12 

.4.43E-Ol 
4. 14E':'02 
3.51E ... Ol. 
6.66E-02 

. 2 .96E~01· 
·7.09E-Ol 
1.56· 
2.11 '. 
.4. 52E- 01 
2,78E-01 
3.43E-01 
8.86E-or 
1.77E+Ol 

AM-24l Not Detected ------- - 3. 57E-Ol ./J rl-rr/l ~_ 
PU:..23 9 -' ----1:h-. 9~S&.BET+-1 Qg.:Zl2-.---~4!h--!. 7;;';7:;Y. BeT+<IOEt'· 13::c----il-Zl ...... tl-Q-6-GBB+1. .g.Q it'd ;J".:r d! eArG/~r ,/ /. 
NP-237 Not Detected -------- 2.42E-01 . It/tif '( 
PA-233 Not. Detected -------- 7.27E-02 '. . 
TH-22S-' .Not Detected -------- 3.~8E-Ol· 



[Summary Report] - Sample 1D: 94051515 

_ ....... Nuclide Activity 2S Error MDA 
" ., 

(pCi/Gram) \ ; 

.. ---------- -------------
~7~:·;?~=~= = = = = = ~ 

-------------
AG-llOm Not Detected 6.24E-02 
AR-41 Not Detected -------- 4.6SE+l3 
:SA~133 Not Detected -------- 8.02E-02 
BA-14'0 Not Detected -------- 1. 68E-Ol 
CD-I09 Not Detected -------- 8.37E-OJ. 
CD-lIS Not Det"ected -------- . 2. 62E-Ol' 
-CE-139 Not Detected -------- ·.3.62E-02 
CE-141 Not Detected. -------- 7·.19E-·02 

·CE-144 Not ·Detected· -------- 3·. 04E~0J. 
CO-56 Not Detected -------- 4.27E-02 
CO-57 Not Detected -------- 3.88E-02 
CO-58 Not Detected ._---.;..--- 4 .. 06E-02 
CO-60 Not Detected -------- S.50E-Q2 
CR-51 Not Detected -------- 3.08E-OJ. 
CS-134 Not Detected -------- 6.00E-02· 
CS-137 2.22E-Ol 2.04E-02 2.43E-02 
CD-64 Not Detected -------- 1.46E+03. 
EU-lS2 .. Not Detected .... - - -"- - -- 2. 91E-OJ.· 
EU-154 Not Detected -_ .. _---- 2.22E-Ol 
EU.,.lS5 Not Dete'cted --.------ 1. 79E-Ol 
FE-59 Not Detected --.------ 9.94E.,.02 
GD':'153 Not Detected -------- 1. 35E-'Ol 
HG-203 Not Detected -------- 3.73E-02 
1-131 . Not Detected -------- 4.74E-02 
IN':'115m Not Detected -------- 9.53E+04 

.... ~~} 
1R-192 Not Detected "-------- 3.55E-02 
K-40 1.61E+Ol 1.18 2.71E-Ol 
LA-140 Not Detected -------- 2.86E-Ol.· 
MN-54 Not Detected. -------- 4.52E,...02 • MN-56 Not Detected -------- L51E+0.9 
MO-99 Not Detected -------- 7.84E-0J. 
NA-22 .Not Detected -_._----- S.92E-02 
NA-24 Not Detected --.- .... -._-- ·3.30 " 

NB-95 . Not Detected -------- 4.33E-Ol. 
ND-147 Not Detec.ted -------- ·2.55E.,.01 
N1-S7 . Not. Detected -------- 4.3J.E-Ol. 
BE-7 . Not Detected -------- 3.44E-Ol 
RU-103 . Not Detected. -------- 3 ... 68E::02· • 
RU-I06 Not Detected -------- 3.43E~Ol 
SB,..122 Not Detected -------- 1.29E-Ol 

. 'SB-124 No.t. Detected -------- 3~66E-O.2 
SB-125 Not .Detected . - - - - - - -"- 1.08E-Ol 
SC-46 Not Detected ~.- --.- - -- .7.31E-.02 
SR:"'85 Not . Detected -------- 4.71E-02 
TA-182 ·Not Detected - -.- - - - -- 2.1:+E-Ol 
TA-183 Not Detected -------- 5;OB~-01 
TE-132 Not Detected -------- 7.51E-02 
TL-201 Not Detected -------.,.. .3. 9GE-QJ..· 
XE-133 Not Detected ... -------- 5. 25:£-()1 -. ,'".-

'Y-88 Not Detected -------- 5.7lE-02 
ZN-'65 Not De.tected -------- 1.39E-Ol 
ZR-95 Not Detected -------- 8.08E-02 .. 

f~ ••• , . . 

.. - .. ". 



._ Sandia National Laboratories 
Radiat:ion Protection Sample Diagnostics Program [869 Laboratory] 
. 10-03-94 11:32:06 AM 

* * * ** ** * ***.* ** *2;2:*** ** ***** ******** ** * *** * * ** * ** *** *~*.'* * * * * * ** ** **********:" 
* Analyzed by: I~ 6 ,ff ' Reviewed by: ' /6 ft. (w ' * 
**.***** * **,** * * *** ,** '* ***** *,i~*** * * *'**** * * ***** * * * * ** **************** 
CUstomer 

'CUstomer Sample ID 
',Lab Sample ,ID 

Sample Description 
Sample Type 
'Sample Geometry 
'Sample Quantity 
Sample Date/Time 

, Acquire, S,tart Date 
"Detector, Name 
Elapsed Live Time 
Elapsed Real Time " 

, Comments: 

J. BRINKMAN "7 rn 
017924-9 

. 94051514 

SOIL IN MARINELLI 
Solid 

BEAKER 

lSMAR 
740.000 

9-29-94 
10-03-94 
DET1 

Gram' 
4:50:00 PM 

10:28:42 AM 

36QO seconds 
3601 seconds 

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

,Nuclide 

•

' &;;Fr)- _'~ ___ ~ __ _ 
,:j;, 1.7-238' 

TH~234 
, U-234, 

,'RA-226 
PB-214 
BI-214 

,PB--210 

TH-232 
RA-228' 
AC-'22S' 

'TH-22S 
RA...,224 
PB-212 

,BI-212 
TL-20S ," 

U-235' 
TH-231 

, PA,...23,l ' 
AC-22'7 

"TH-22'7 
'RA-223 

RN-21:9 
, PB-211 
,TL-207 

AM-24,l 
PU-239 
NP-237 
PA-233 
TH-229 

,Activity 
(pCi/Gram) 

Not Detected 
3.S2E-Ol 

,Not'Detected 
1. 04 
6.01E-Ol 

,5.73E-Ol 
Not ,Detected 

5.31E-01 
6,.72E-01 
6.88E-0l 

Not Detected 
1.30 
6.01E-0l 
6.67E-01 

,6 ;09E-01 

'Not Detected 
, Not, Detecte,d 
Not Detected 
Not Detected 

'Not'Detected 
Not Detected 
Not, . Detected 
Not 'Detected 
Not Detected 

Not Detected 
Not Detected 
Not'Detected 

: Not Detected 
'Not Detected' 

2S,Error 

1.29E-01 

,l.64E-01 
6 .. 21E-02 
4;94E-G2 

7.38E:'02 
8.32E-02 
6.92E-02 

1.99E-01. 
" 6,. 73E-02 

1.13E-Ol 
5.73E-02 

-- --- ~ -'-

-- - -- - ~-" 

, ,MDA 

. . ... " 

2.34 
4.47E-Ol 

,3.30E+Ol 
4.82E-Ol 

'4.47E.,.02 
4.49E-02 
3.16E+01 

, 1.35E:"'Ol 
1.5SE-Ol 
,7.75E-02 
9.93E-Ol 

'4.06E-01 
'3.78E"-02 
'2.94E-01' 
"6.26E-02 
. '. . 

,2.6SE-01 , " 
6.48E-01 
1.38 

'1'."80 '., 
3.95E,..01 
2.SSE-01 

, 3. 01E-01 
, 7.67E-01 
1.SSE+01 

. 3 .03E-01 
1.80E+02 
2.09E-01 
6.29E-02 
2.93E-01 

. - , . 



[Summary Report] . - Sample ID: 94051514 

( Nuclide Activity 2S Error. 
(pCijGram) 

---------- ------------- -----------
AG-1I0m Not Detected --------
AR-41 Not Detected --------
BA-133 Not Detected --------
BA-l40 Not . Detected --------
CD-109 Not Detected --------
CD-115 Not Detected --------
CE-139 . Not Detected --------
CE-l41 Not Detected -------- . 

CE-144 . Not Detected --------
CO'-56 Not Detected --------
CO-57 ·Not Detected --------
CO-58 Not Detected --------
CO-60 Not Detected ---.-----
CR-51 Not Detected --------
CS-i34 Not Detected --------
CS-137 1. i 7E-0l l.30E-02 
CU-64 Not· Detected --------
EU.;152 ··Not Detected --------
EU-154 Not Detected --------
EU-155 -Not Detected --------
FE-59 Not 'Detected --------
GD-153 . Not Detected --------
HG-203 Not Detected --------
I-131 Not Detected --------
IN-115m Not Detected .- - --...,. - --

. eZ})'" IR-192 . Not Detected --------
K-40 1.39·E+Ol l. 01 
LA-l4'O Not --------

, MDA 

4.96E-02 
3.S0E+13 
6 .. BBE-02 
1;56E-Ol 
7.20E,.OI 
2.23E-Ol 
3.21E-02 
6.41E-02 
2.68E-Ol 
3.B8E-02 
3.41E-02 
3. ~llE-02 
4.67E-02 
2. 63E-Ol' 
5;39E-02 
2.19E-02 

.1. 32E+03 ., 
2.84E-Ol 
2.07E-Ol 
l.48E-01 

· 8. B2E-02 
l.19E-Ol 

.3.29E-O:.'! 
4.07E-b2. 
7.76E+04 

2.45E~01 
Detect:ed 

MN-54 1.89B 02 .'S.B2B 03 
MN-56 Not Detected 

3.03E-02 "~" : ..... 

· 2. 41E-Oi .' -/1~.4 / 
------:~~;-O~--~~3-2H3_t8_-:-----':1:1, .. ~. 9~. 4HE3_t0~2 ){,/.;fdeAf-< ~ . . :. 0o/~/; r 

1. 26E+.09 (r' 

~ 

--------
MO-99 Not, Det~cted. -~----~- • 7. 92E-Ol 
NA-22 Not Detected ;,-"------- · 5.20E-02 
NA-24 Not Detected "--------

--------NB-95 Not Detected 
ND-147 9.3BB.02 3.01B 02 
NI-S7 . Not Detected 

2.73 '. 2' . 
'. 3.7. 7E-01 __ ,,-1J 'CJTJ.. ' .. 

4:'7'--..,.---:---9-;-3-&l~~-----:;-;-fl-l-Ere__2_--__.;!:1_':_·. -±'l~QBEr--{Q}allV"-' ~o./"'" . '/,,/'I'r 
BE-7 Not: Detected' 
Ru-io3 Not Detected 
RU-I06 Not Detected 
SB-122 . Not Detected 

·SB':124 Not Detected 
SB-125 Not Detected 
.SC-46· ". Not Detected 
SR-85 Not Detected 

. TA-182 Not Detected· 
TA-183 .. Not Detected 
TE-132 Not Detected 
TL-2Ql Not Detected 

. XE-133 Not Detected 
Y-88 Not Detected 
ZN,..65 Not Detected 
.ZR-' 95 Not Detected 

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

- -.- - - - --
.--------

.--------
--------
--------
--------
--------
--------
--------
-...,------

.' 

--------

3.60E-01 
2.BOE-01 
3,24E:"02' 

.. 3.13E":01 
1.13E-Ol. 

.3.45E-02 
'. 9. 03E-02 
·6.89E~02 
4.20E-02 
2.03E':01 . 
4. 31E:':01 : 

··6.37E-02 
3.4BE-Ol 

· 4. 88E.,.01 
.5.03E-02 
1. 26E:'Ol .. 
6.63E-02 



**~*******~***~********************************************************** 
, *,"-', " Sandia National Laboratories * 

• 
' Radiation Protection Sample Diagnostics Program [869 Laboratory] * 

10-03-94 10:24:08 AM * 
,*********************************************************************** 

, : Anaiyzed .by: /j/2--/~/t ~r Reviewed by: YnJtMjo {b I~ :, 
.*******~*******~*******~**********~******~*~*;****~*********** 
, CUstomer J . BRINKMAN"1 s-i l-

017924-3 ,CUstomer Sample ID 
:Lab Sample ID . 94051513 

Sample Description . 
Sample Type ' 
Sample Geometry 
Sample Quantity 
Sample Date/Time 

: Acquire Start Date 
,'Detector, Name, ' 

Elapsed Live ,Time 
'El~psed Real Time 

,Comments: 

SOIL IN MARINELLI 
Solid 

Gram 

BEAKER 

1SMAR 
BOO.OOO 

9-29-94 
10-03-94 
DET1 

4: 56: 00 'PM, 
9:20:49 AM 

3600 secohds 
3601 seconds 

.• ***.*************.***~****************.*********.~************~*** •• **** 

Nuclide 

•
FfS,"',~ , 
<::.'~ -u=;;~ ---

TH.-23,4 
U-234 

, ,RA-226 
PB-214 
BI-214 
PB-210 

Activity 
(pCi/Gram) 

, ' 

B.61E-Ol 
B.64E-Ol 

Not Detected 
1.17 
6.70B-Ol 

'6.91E-01 
Not Detected 

2S Error 
, ' -----------

3.30E,-01 
1.67E-Ol 

'l.72E-Ol 
,6.83B-02 
5.64E-02 

MDA 

- - -: ---- - -" - - '- -
1.47 
4:66E-Ol 
3.23E.+01 
5.03E-01 
4.73E-02 
4.37E-02 
3.08E+Ql 

TH-232 6.77E-01B.85E-02 1.44E-01 
'RA-228 7. 72E-,Ol 8 .72E-02 ' ,1.49E-01 
AC-22B ,~.58E-017,34i-0~B.B2E-02 
TH~228 Not Detected --------, 1.01 '" 

, RA'-224 6. 71E- 01 1. 41E-014 . 16E.,. 01, 
PB-212 7.05E-01 7.89E-02 3.,B7E-02 
BI~212 7.B9E-01 1:18E-01' 3.02E~01 
TL-2086.64E-01 6;03E-026.09E-02 

... " ;" 

~~~~ ~ 1-' __ N_o_t--;:~;.;.~~~~~~~;-t-f~8'~"'--__ ~~"""~~;;!+;Eg.-_-oe;-~±-,-.....;.---..;,~~:rl' ~~~;J:,~;---f~~i;</~ j7J~J?~1 
PA-231.. Not Det.ected --------. 1 .. 40". .' .. ' I,;/·/~. 

, AC-227, ,Not' Detected, --------1.91, ' 
'TH-227 Not Detected - - - - ----4 .'02E-01, 

RA.,.223 Not Detected, -------- ,2. 56E-01 
RN~'219' Not Detected --------03.04E-01 

, PB-211 'Not Detected - - - - - ---7. 71E-01 
TL-207Not Det~6ted -~------ 'l.66E+Ol 

AM-241 Not Detected -------- 3:08E-01'~' , ',"dfiir;A:t$, 
PU - 239 ---~--:!1:-:.":;. 74GrtE~!HO~2:l---,.--'--44...,... -rl2-rl3.j:<:E:-t-!.,f;O~1,.---':"----':1:h-. 8-8 ~6 EM! .QO~d ,', ' 'o/'0r- ,', ' 
NP-237 Not Detected -------- 2.19E~01" ' 
PA-233 Not Detected -------- '6.29E-02" 
TH-229 Not Detected --------3.01E-Ol 



[Summary Report) - Sample ID: 94051513 

/--:: Nuclide Activity 2S Error ,MDA 
\ .. (pCi/Gram) • ---------- ------------- ----------- -------------

AG-110m Not 'Detected -------- 5.63E-02 
AR-41 Not Petected -------- 2.15E+13 
BA-133 Not Detected -------- 7.02E-02 

, BA-140 Not Detected -----:---- 1. 42E":,01 
CD-109 Not Detected -------- 7.55E-01 
CD-115 ' Not Detected -------- 2.30E-Ol 
CE-139 Not Detected -------- 3.28E-02 
CE-141 Not Detected -------- 6.44E-02 
CE-144 Not Detected -------- 2.71E-Ol 
CO-56' Not Detected -------- 4.61E-02 
CO-57 Not Detected -------- 3.54E-02 

, CO-58 Not Detected -------- 3.81E-02 
CO-60 ' Not Detected -------- 4.62E-02 
cR-51 Not Detected -------- 2.70E-Ol 
CS-134 Not, Detected -------- 5.43E-02 
CS-13.7' 1.96E-01 1.79E-02 2.16E-02 
CU-64 Not Detected -------- 1.13E+03 
EU-152 Not Detected -------- 2;94E-Ol " 

EU':'154 Not Detected -------- 2.0,1E-01 
EU-155 Not Detected -:...------ 1. 60E-Ol 
FE-59 Not Detected -------- '8.71E-02 
GD-'153 Not Detected -------- 1.22E-01 
HG.:..203 Not Detected -------- 3,43E:-02 

',1-131 Not Detected -------- '4.29E-02 
IN':' 115m ' Not Detected -------- 6.74E+04 

(:1' IR-192 Not Detected _ ... ------. 3.00E-02 
K-40 1.55E+01 1.15 2.36E-Ol -LA-140 Not Detected --------- ,2.51E.,.01 
MN-54 Not Detected -.------- 4 ;,31E"'02 
MN.,.56 Not Detected' -------- 9,.38E+08 
MO-9'9 Not ,Detected -------- 6:98E-01 

, , NA-22 Not Detected -------- 4.82E-02 
" NA-24 Not Detected -------- 2.33 

NB-95 Not Detected -------- 3.80E:"01 
, ND-147 Not Detected -------- 2.23E-01 
NI-57 Not Detected -------- ,3.45E-01 
BE-7 Not Detected -------- 3-'. 00E-01 
RU-,,103 Not ,Detected -----..:..-- 3. 36E:"02 " 

, " RU-106 Not Detected -------- 3.10E-01 
SB-122 Not Detected' -------- 1.18E)-01 
8B-124 Not Detected' 3.32E-02 " --------
8B-125 Not Detected -------- 9.,83j!:-02 
SC-46 Not Detected .--------- '6. 66E.,.02 ',' 

",8R:"85 Not Detected - ... ------. ,4.21E':'02 
.- TA-182 Not Detected . --------- 1. 94E-01,' 

'TA-183,' Not Detected, -------_ . .. 4.35E~01 
,TE~132 • Not ,Detected -------- ,6.53E-02 

,TL-201 Not 'Detected -------- ,3.52E-01 
XE-133 Not Detected - - - - --- -- 4.87E-01 

Y-,88 Not Detected -------- 4. 68E-02 ," 
, ZN-,65 ,Not Detected -~------ i. 24E-01 
'ZR":95 Not Detected -------- 6.90E-02,' 



**************~*********************~********~~************************** 
* ... "." Sandia National Laboratories . . * 

•

. ~':'. Radiat.ion Protection Sample Diagnostics Program. [869 Laboratory] * 
.' . 10-01.,.94 5:06:03 AM '. .'. * 
.***********************************************i***** *****~************ 

: Analyzed bY:~ I (J/' /}Y . Reviewed by: -I\1AM (;>It,{tilj : 
.****************~*******~~~*****************~~~;**************** 
,'customer 
,CUst.omer Sample ID 
Lab Sample ID 

.Sample Description 
Sample Type 
..sample Geometry 
Sample Quantity 
Sample Date/Time 
:Acguire Start Date 

. Detector Name 
.Elapsed Live.Time 
'. Elap'sed Real Time 

Comm.ents: 

J . BRINKMAN . (.7582) 
017923.,.8 

. 94051512 

SOIL IN MARINELLI 
.Solid 

BEAKER 

1SMAR 
590.000 

9-29-94 
10-01-94 
DET1 

Gram 
4:04:00 PM 
4:0;2:36 AM 

.3600 seconds 
3601 seconds 

'. . 

.;.' . 

~*~.***************~*************************~************~*~*****~***~** 

Nuclide Activity 
. (pCi/Gram) 

28 Error MDA 

-
.,~, 

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

-i,jU-238 l.43 4,20E-01 l.74 
TH-234 . 8.48E-01 1.94E-01 5 .. 47E-01 

-- - -.- - """ - - - -.--

. 'U-234 Not Detected -------- 3.99E+01 
. RA.,.226 l.11 1: 85E-01 5. 95E~01 

PB-214 7.98E-01 ~.21E-02 5.72E-02 
BI-214 7.58E-01~.41E-02 5.51E-02 
PB-210 Not 'Detected --------3.62E+01 

TH..,2327.58E-01 l.02E-01 1.69E-01 
RA-228 8.08E-01. 1.02E-,01 1.81E-01· 
AC-:228 .7. 52E-017. 9:4E- 02 1.1·1E~ 01 
TH-2286:29E-01 1.54E-0.15.84:8-01 
RA-224 7.88E-01 1.97E-01 4.83E-01 
PB-212. 8.50E-01 9.52E-024.53E-02 

c.SI-212 ·9_02E-011.44E~D1 4.05E-01 
'·TL-:-208 7 .. 33E-01 6.94E-02 7.43E-02 

~~~ ~ ~l __ .,...N_b_t---E~r.~,..:gi-E:f:E~l-t-€:f-3:~""', --~ll--"="~.~~;71E3--~~3-:i!'----4~""'. :-il~~··~-B~~~..Qg+i #~~~~~/. . 
PA-231 Not Detected --------1.58··· .... ' . '//:)#/7''( 
AC-227 Not Detected -------- ,'2 .. 25 . . .. 
TH-227.Not Detected' -------- 4.98E-01 

·'JtA-223 Not "·Det-ected - - - - - - - - "2 .. 69E-"Oi ." 
RN-219 Not'Detected --------3.62E-01 
FB-21i Not Detected -------- 9.18E-01 
TL~207 Not Detected --------2.03E+01 

~~) ~=~j~----N-o-t.,....~~&e~_~~~H·~~~~~~g~--~5~~~3~;E&-+~~~1~-----~~~:~i~~~·~~~~g~~~~~~J1~~ 
.,-' NP-237 Not Detected -------- 2.52E-01 !Q/."I' 

.' PA":233 Not Detected ------ -- 7. 97E.,.02 
TH-229 Not Detected -------- 3.54E-01 



[Summary Report) - Sample ID: 94051512 

,r .... , .... :, Nuclide Activity 2S Error MDA 
(pCi/Gram) .----------- ------------- ----------- -------------. 

AG~110m Not Detected -------- 6.05E-02 
AR-41 Not Detected -------- 6.41E+04 
BA-133 .Not Detected -------- 8.72E-02 
BA-140 Not Detected -------- 1. 65E-01 
CD-109 Not Detected -------- 8.67E-01 
CD-1l5· Not Detected -------- 1.42E-01 
CE-139 Not Detected -------- 3.96E-O:'! 
CE-141 Not Detected -"- -- --- -- 7. 2SE-02 . 
CE-144 . Not Detected -------- 3.22E-01 
CO-56 Not Detected -------- S . 16E-02 

. CO-57 Not Detected -------- 4.22E-02 
CO-58 · Not. Detected -- - -"- - -- 4.68E-02 
CO-60 Not Detected -------- S.93E...,02 
CR-S1 Not Detected -'- ---- -- 3.03E-01 
CS .. 134 Not Detected -------- 7.lBE-02 
CS-137 1. 44E-OI 1. 59E-02 2.72E-02 
CU-64 Not Oetected -------- 8. 76E+O·l . 
EU-1S2 Not Detected -------- 3.49E-01. 
EU-1S4 Not . Detected -------- ·2.70E-01 
EU-ISS Not Detected -------- 1. 86E-01 

.. FE-59 Not Detected -------- 1.llE-01 
GD-IS3 Not Detected -"------- 1.46E-01 
HG-203 Not Detected -------- 3.97E-02 
I~13I Not Detected --------- 4.27E':'02 

. IN-115m Not Detected -,------- 2.; 48E+01 
IR-192 · Not ·Detected ------.-- 3.6'OE-02 

• . f:~~~):" K-40 1.68E+01 1.23 2. 8SE-01 . .. 
........ '->. LA-140 Not.Detected -"------- 1.17E-01 

MN-54 Not Detected -~---~-- S.31E-02 
.MN-56 .. Not Detected ______ L_ 

9~29E+02 
MO-99 No·t De·tected --.------ S .;26E-01 
.NA~22 Not'Detected ---'---.-- 6.8SE-0:;l 
NA.,24 Not· Detected -------- 2;88E-Ol 
NB-95 Not Detected -------- 3.1O.E-01 
ND-147 .. Not ·Detected -------- 2.40E-01 
NI-57· Not Detected -------- 1.66E-01 

. BE-7 Not. Detected --~---~- 3.60E-01 
RU-103· Not.··Detected -------- 4.01E-02. 
RU..,i06. Not Detected· -------- 3. 82E- 01 ' 

. SB-122 Not . Detected -------- :8 . 18E-. 02 
SB-124 Not Detected -------- 4.09E-02 
SB-125 Not Detected -------- 1.18E-Ol 
SC-46 .. Not.Detected ----_._-- ·.8.1SE-02 
SR..,85 · :Not· Detected -------- S.07E-02· 
TA-182 Not betected --_._---- 2.3 6.E-01.; 
TA-183 ·Not·Detected -- -.- - - -.- ·3.88E-Ol .. 
TE-132 Not Detected ·4;99E-02 '. --------
TL-201 Not Detected -------_. 2.57~-01 

·XE:"133 Not Detected -------- ·2.91E-01 
Y-88 Not· Detected -------- 6.03E-02 
ZN-65 ... .. Not· Detected -~------ ..1. 6iE-01 
ZR-95 Not Detected: -------- 8.S1E-02 

.:-,. 



**********~*******************************~****************~************* 
* '" '.' Sandia National Laboratories * 

, Radiation Protection' Sample Diagnostics Program· [869 Laboratory]' * . 
. 10-01-943:57:52AM * 

.: ':::::::*:::*/;;;**~:/(I;~****::::::::*:::************** *****~**: 
. ***~**~*********~~*****~;**********************~******************** 

CUstomer . J.BRINKMAN (7582) .. 
CUstomer SampleID 017923-2 
Lab Sample ID 94051511 

Sample Description 
. Sample Type 

'. Sample Geometry 
Sample Quantity 
sample Date/Time 

.·,ACquire Start Date 
'Detector Name 
. Elapsed Live 'rime. 
.: Elapsed Real Time 

'Comments: 

SOIL IN MARINELLI 
Solid 

BEAKER 

.1SMAR 
875.000 

9-29-94 
10-01-94 
DET1 

Gram 
4:04:00 PM 
2:54:08 AM 

3600 seconds 
... 3602 seconds 

.', *.*.* * ******** **.*'* ** ** ** ** * *** *'* * * * * * ** ******* ** ***** * * * * ****'**** **** ****** 

Nuclide 

fJ1~} _ .. -' .. ~ _.~" ___ " 
.i;. .... ~ U-238 

TH':'234 
' .• U,,234 

RA-226 
· PB-214 
BI-214 
PB-210 

TH-232 
RA-228 
.~C-228 
TH-228 
RA-224 
.PB-212 

'BI-212 
'I'L-20B 

Activity 
. (pCi/Gram) 

----.--,.;;------

Not 

Not 

1. OB 
7.89E-01· 
Detec::ted' 
1. 58 
7.B2E-01 
B.18E-01 
Detected· 

7.6SE-Ol 
8.21E-01 
8 .. 49:8- 01 
5.46E-01 
B.31E-01 
B.53E-Ol. 
7 .22E~01 . 
7.14E-01 

2S'Error 

3.53E-01 
1.73E-01 

2.04E-01 
7.B4E-02 
6.46E-02 

9.62E-02 
8.97E-02 
7.B6:8-02 
1.56E-01 
1. 74E-01 
9.40E-02 
1.13E-01 . 
o.31E-02 

MDA 

1.52 
4.93E~01 
3.40E+01' 

. 5; 06E-:.oi·· 
4.64E-02 
4.32:8-02. 
3.16E+01 

1.42E-01 
·1.49E-01 . 
·8.32E--02 
4.65E-01 
4.12E-Ol 

·3.B4E-02 
3.13E-01 
6.10E ... 02· 

U-235 Not Detected. -------- 2 .74E-01.. "£;r~.~ 
TH - 2 31--'--'---:---il2,..,.. q,7::r:7EtHO&:1~---,----&8~. 99-l83,iEHOfi2t-.-. --:...----:3J--:-!. 77-!9HEHO~1 iJ~. _. ..' c ~;;,~~ 

· PA.:23l. . Not Detected -------- 1. 37 . . . " .:r .... 
AC-22.7" -Nat .. Detected. -------- ·-1 .. 95 
TH.-227 Not Detected -------- 4.0BE-01 

· RA-223 Not Dete'cted -------- 1.32E-01 
'RN-219 Not Detected -------- 3~08E.:Ol 
PB-211 Not Detected --------7.57E-01 
TL-207 Not De.tected .. -------- 1.60E+01 

AM-241 Not Detected 
PU-239 Not Detected 
NP-237 Not Detected 
PA-233 ·.Not Detected .. 
TH-229 NotDe~ected 

3.lBE-0l 
1.92E+02 
2.29E-01 
6.32E-02 
3 .16E-01 . 



[Summary Report] - Sample ID: 94051511 

~.,-.. , Nuclide Activity 28 Error MDA • . ~~ .. ". .: (pCi/Gram) 
---------- ------------- - - -- - - -.- --- -------------

AG-llOm Not Detected -------- 4.90E-02 
AR-41 Not Detected -------- 3.24E+04 
BA-133 Not Detected -------- 7.09E-02 
BA"14 0 Not Detected -------.- 1. 34E-01 
CD-109 Not Detected -------- 7.89E-OJ. 
CD-ll5 Not D.etected -------- 1. 14E-OJ. 
CE-139 Not Detected -------- 3.32E-02 
CE-141 Not Detected -------- 6 .41E-02 . 
CE-144 Not Detected -------- 2.80E-OJ.· 
CO-56 Not Detected -------- ·4.08E-02 
CO-57 Not Detected -------- 3.65E-02 
CO-58 Not Detected -------- 3.51E-02 
CO-60 Not Detected -------- 4.41E-{)2. 
CR-51 Not Detected. -.- - -- - -- 2.49E':"OI 
CS-J.34 Not Detected -------- €i.01E-02· 
CS-137 1.44E-0J. 1.43E:-02 2~28E-02 
CO-64 .Not Detected -------- 6.39E+Ol 
EU-152 Not Detected --- -.- - -- 2.B2E-Ol 
EU-J.54 Not Detected -------- 1. 99E-oi .~ .... 

: .. EU-155 Not Detected -------- 1 .. 62E- 01 
FE-59 Not Detected - ---- - _.- 8.'87E-02 
GD-153 Not Detected -~------ 1.26E-Ol. 
HG-203 Not Detected -------- 3~31E-02 
I-131 .Not Detected - - -.- - - -- ·3.45E-02 
IN-115m Not Detected -------- 1. 70.E+Ol· .'. . ..' . 

' .. (,'!";JJ 
.IR-192 Not Detected -------- 2.94E-.2 ...... ~ 

. It"">" K-40 1.77E+Ol 1.26 .. 2.24E-Ol ". ..: 
"',' "-;'::.;,.1:':- LA-140 Not Detected -------- . ~.87E~02 .... . 

: MN-54 l.9GE 02 . 2. El7B . Oil"J..:t j'e:;:t~ ' ... (i)' 
MN-56 Not Detected -------- .5.41E+02 . . ./pl, Y 
MO-99 Not Detected. --'- - -- -- 4.25E~0J. .' .... .' .. 

.. NA-22 Not Detected '-------- .5 ~37E..;02 .' 
NA-24 Not· Detected .-------- '2;13E-Ol 
NB-95 'Not De.tected -------- 2.52E-01 

N,b, /1> h,(C,1 ND":147 2.HE 01 3'.60E 92 1. El7B vi ~. NI-57 Not Detected -------- 1.2SE-01 
BE-7 Not Detect.ed -------- 2.94E":OI 
RU-103 Not Detected -------- 3.36E,...D2 :. : 

RU-106 Not Detected --"------ 3.06E-OJ. 
SB-122 Not Detected - - - - - - -"- 6.34E-02 
SB-124 ·Not. Detected -------- 3.42E-02 
SB-125 Not Detected --~-.--:-- 9.66E-02 
SC-46 Not Detected :_--_ .... _-- 6.77E-02 '. 

SR-8S Not Detected .- - -~ _ ... -- 4.25E-02 
TA-182 Not'Detected -------- 2.00-E-01 
TA..;183 'Not Detected '. 3.31E-Ol -~------
TE-132 Not .. Detected 4;21E-02 

.'. 
--------

TL-201 Not Detected -------- 2~18E-Ol 
'XE-133 Not Detected -------- .2.39E::-Ol .. 

Y-88 Not Detected' -------- 4,66E-O-2 
ZN., 65. ·.Not Detected -------- . .. 1.29E",Ol 
ZR-95 Not De.tected ---,----- 6.72E-02 

•••• 



. . 

************************************************************************* 
, ". Sandia National Laboratories 

Radiation Protection Sample Diagnostics Program [869 Laboratory) 
. . 10-01-94 2 :49: 20 AM . 

* 
* .* 

.* '*.* **** *******::/.2******** * * * * * * **** * * * ** * * ** *** *** *** * *'* *. *** *** ** ** **** ***: 

,:".. Analyzed by:' 10 (/jf/ Reviewed by: . . 10/1, t'1fl * 
.. *************.*** * '* ** * * *.** i* * * * ** * * *.**'*.*** * ** ***~ **** ** * ***** *** * 

Customer 
'. Customer' Sample ID 
Lab Sample ID 

J.BRINKMAN (7582) 
017922-3 

.. 94051510 

. Sample Description SOIL IN MARINELLI 
Sample Type Solid 
Sample Geometry 1SMAR 

BEAKER 

Sample Quantity 680.000' 
Sample Date/Time9~29-94 
Acquire Start Date . 10.-01-94 

Gram 
3:15:00 PM 
1:45:49 AM 

Detector Name . DET1 
Elapsed Live Time 3600 seconds 

'. Elapsed Real Time .3601 seconds 

Comments: 

. . . . . 

*************~**~*****************************~*****;******************** 

Nuc l:i, de Activity . 2S Error . MDA 
.:f;fl;.. . (pCi/Gram) ... ':.:1 _________ ------------- - - - - - - - -.-'-- -------------

;,;.,~"" U-238 1.03 3.80E-'01 1. 68 .. 

TH-234 9.29E-01 1.97E-01 5.41E":Ol 
U-234 . Not, Detected -------- 3;S7E+01 
RA-226 1.29' 1.92E-Ol 5.63E-'01 
PB-214 8.09E-01 8.24E-02 ·5.60E-02 
BI-214 7.83E-01. 6.42E-02 5.00E-02 
PB-210 Not Detected -------- 3.54E+01·· 

TH-232 7.67E-01 1.02E-01 1. 68E~01· 
RA-228 8.81E"'01 1.01E-01 1.70E-(1l 

,. AC-228 9.45E-01 9.01E-02 :'1. 01E-01 . 
TH-228" Not Detected' -------- 1.13 
RA-224. 1.21 2~21E-01 4 .. 55E- 01 
PB-212 8.51E~01 9.48E-02 .4 .28E- 02 
BI-212 1.02 1.45E-01 ·3.46E-01 
TL":20B .7.45E-oi 6.BOE-02 7;07E-02' 

U-235 Not 'Detected -------- 3.09:8-01 
.TH-231 Not Detected -------- ··7.30E:-Ol 

'PA-231 Not Detected .- - - - - - -- 1.57 
AC-227 . Not Detected -------- 2;21 . 
TH-227 . Not Detected .- - - - - - -- 4.'63E-01 
RA:-223 Not Detected ----.,...--- 2.53E,.01. 
RN-219 Not Detected -------- 3.60E':'01 
PB-211 Not Detected -------- 9,1.8E-01, 
TL-207 Not Detected -------- 1 ;'91E+01 

AM-241 Not· Detected -------- 3.61E-01 
PU-239 Not Detected -------- 2.12E+02 
NP-237 Not Detected ---.----- 2.50E-01· 
PA.-233 Not Detected -------- ,7.23E-02 

"TH-229 Not Detected -------- 3.44E-C)l 



[Summary Report) - Sample ID: 94051510 

r", Nuclide Activity 2S Error MDA 
f 

(pCi/Gram) , • , 

---------- ------------- -----------. -------------
AG-110m Not Detected S.60E-02 " --------
AR-41 Not Detected -------- 3.39E+04 

, BA-133 Not Detected -------- 8.29E-02 
BA-140 Not Detected -------- 1.60E-01 
CD-109 Not Detected -------- 8.S9E-Ol 

, CD-llS Not Detected -------- 1.2BE-Ol 
CE-139 Not Detected -------- 3.84E-02 
CE-141 Not Detected -------- 7.07E-02 

"CE-144 Not Detected -------- 3.14E-01'" 
CO-56 Not Detected -------- 4.6,8E-02 
CO-57 Not Detected -------- 3.97E-02 
CO-58 Not ,Detected -------- 4.33E-02 
CO-60 Not Detec,ted -------- S.63E-02 
CR-S1 Not Detected -------- 2.87E-01,' .11 

CS-134 Not Detected -------- 6.S8E-02' 
CS-137 1.34E-01" 1.47E-02 2.33E-02 
CU-64 Not Detected -------- 7.43E+01 

,EU-152 Not Detected ._------- 3.34E-01 
EU:'154 ' Not Detected' ---- ..... --- 2.34E':'Ol 
EU-1SS Not Detected -------- 1.11E-01 
FE-59 Not Detected -------_. 9.99E-02 

,GD-153 Not Detected ._------- 1. 39E-:-01, 
HG-203 'Not Detect,ed .-------"-- 3.74E-02 
1-131 Not Detected -------- 3.97E-02 
IN-115m Not Detected --------. 1,.8?E+01 

fl' ' IR-l92 Not Detected -------- 3.41E-02 •• -.. ~~;\~~,.~ K-40 1.71E+01 ,1.24 '2.82E-01 . :··:.~··"7 . 
. :i;:.:". .... 

i.A-14 0 Not Detected 1. OSE-Ol --------. 
MN-S4 Not' Detected - -.- - - - -- 4.77E.;.02 

" ' " MN"-S6 Not Detected -------- S.69E+02, 
MO-99 ' Not Detected -------- ,4. B1E-OJ.: 
NA-22 Not Detected -------- S.99E-02 ' 
NA-24 ,Not Detected ---.- - --- 2.51E-Ol 
NB-9S Not Detected' -------- 2.85E-01 
ND~147 Not Detected - --- -.- ~- 2.2SE'-Ol 
NI-S7 Not Detected -------- 1.SlE-01, 
BE-7 2.90E-01 6.02E-02 1. 88E-O~ 

,RU,.103 Not Detected -- --~ -"-- 3~60E-02 .. ',- . 
.. " RV-106 Not Detected ------.-- 3~61E-01 

.sB-122 Not Detected -------- 7.41E-02 
, SB-124 Not 'Detected -------- 3.,78E-02 

" SB-12S Not Detected l.08E-Ol 
.---------.'\. 

SC-46 'N,ot, Detected -"------- 7. TOE-02' 
SR-85 Not Detected -------- 4.82E"-02 

, .. TA-182, Not Detected -------- 2.27E-01 
'TA-183 Not Detected -------- 3.76E-01 

TE-132 Npt Detected -------- 4.87E-02 
.. 

, ' 'TL-2Q1 Not Detected ' , - - - - ----- ,2 ;'44E:-01 
XE-13.3 ' , Not Detected --------- 2 .75E~0l 
,Y-88 Not, Detected -------- S.31E-02 
ZN-6S ',Not Detected -------- .- 1.48E-0l 
ZR-9S Not Detected' ...;.. - --- - - -- , ' 7,46E-02 

.~) • 



**********~************************************************************** 
* ... Sandia National Laboratories· * 

.. : Radiation Protection Sample Diagnostics Program [869. Laboratory] * 
10-01-94 1:40:57 AM * 

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

: Analyzed by: ~~ r-:>/(/t'( . Reviewed by:...fTuvvJ . l."lt. (4'1 . : 
*****************~~***************************~~~**~*************** 
Customer 
Customer Sample ID 
Lab S~mple ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 

... Sample Date/Time 
Acquire Sta·rt Date 
.Detector Name 
Elap;sed Live Time 

.. E+apsed Real Time 

Comments: 

****~***~******~***~*********************~***'~***~******~**'*****~****** 

Nuclide Activity·. 2S Error. MDA 
.~&..,:,. . . (pCi/Grani) 

."'·jY ~¥: ~ ~i: -- ------------- --------....;-- -------------
1. 05 3.63E-01 1. 57 
9.82E-01 2.09E-01 5.12E-01 

U-234 Not . Detected -------- 3.S1E+01 
RA-226 1.24 .. l.83E-01 . S .42E-01 
PB-214 7.23E-01 7.37E-02 5.11E-02 
BI-224 .. 7.23E-01 S. 93.E- 02 4.89E-02 

. PB-210 Not Detected ----,.---- 3:32E+01 

TH-.232 ·7.63E-01 9.88E-02 1. 53E-{)1 
RA-228 9.48E-01 1.03E-01 1 .. 60E-Ol 

·AC-228 8.11E-01 7.92E-'02 ·a·:9SE-02 
TH-228 8.37E.c01 1. 60E-01 5.0SE-01 
RA-224 9.17E-01 1. 91E-Ol 4.25E~01 

PB-212 ... 8 .11E- 0.1 9.15E-02. 3.96E-02 
BI-212 .1.02 1.37E-01·· 3.23E':'01 
TL':'208 6.S5E-01 . 6,07E-02 .•. 6, 76E-02 • 

U-235 Not Detected· -------- 2.1~E-Ol 
TH-231 Not Detected ; - - - - - -.-- ·6.83E-01 
PA-231 Not Detected ,- - - - - - -- .1.49 
AC-'227 Not Detected --------. 2. OS .. 
T}l>-227 Not Detect.ed -------- ·4.40E-'Ol 
RA-223 . Not Detected -.- - - - - -- 2.34E':"Ol 
RN-219 . Not .Detected -------- 3.39E-01 

... PB-21i Not Detected -------- 8.60E-01 
.TL-207 Not Detected -------- 1.65E+Ol 

AM-241 . Not Detected -------- . . 3.34E-01 
. PU-239 Not Detected '-------- 3 . .24E+02 
.NP-237 Not Detected -------- 2.37E-01 
PA-233. Not Detected -------- 6.78E-02 
TH-229 Not ··Detected -------- 3.28E-:01 

.. .•.. 



[Summary Report] - Sample 1D: 94051509 

;-"":" Nuclide. Activity 
"i,.,;: . (pCi/Gram) 

28 Error '. MDA 

---------- ------------- ----------- ----.---------. 
AG-ll0m Not Detected -------- S.7SE-02 
AR-41 Not Dete'cted -------- 2.06E+04 
BA-133 ··Not Detected -------...: 'f.SOE-02 
BA-140 Not Detected -------- 1.35E-Ol 
CD-l09 . Not Detected -------- 8.14E-Ol 
CD-115 Not Detected -------- 1.21E-Ol 
CE-139 Not Detected _._------ ·3.56E-02. 
CE-141 Not Detected' -------- 6.37E-02 
CE-144 Not Detected -------- 2.89E-0l 
CO-56 Not Detected -------- 4.15E-02 
CO-57 Not Detected -------- 3.68E-02 
CO-58 .Not Detected -------- 3.92E-02 
CO-60 Not Detected -------- 4.98E-02 
CR-51 Not Detected -------- 2.74E-Ol. 

.' C8-134 Not Detected -------- 6.13E'-02 
CS-137 1.8l.E-0l. 1.8SE-02. 2.34E-02 
cU-64 Not Detected -------- 6.55E+Ol. 
EU-152 Not Detected. -------- 2.9l.E-Ol. 
EU-154 Not Detected -------- 2.24E-Ol. 
EU-1.55 Not Detected -------- 1. 66E-Ol. 
FE-59 Not Detected -------- 9.22E-ci2· 
GD~153 Not Detected -------- 1. 32E-Ol. .. 

'HG-203 Not Detected -------- 3.40E-02· 
1-131 Not Detected -------- ·3.68E-02· 
IN-115m Not De.tected -------- L47E+OJ,.. 

. f;S;~). IR-192 Not Detected -------- 3.l.9E-02 
K-40 ·1.65E+01 1.23 2.49E-Ol • LA-l40 Not Detected -------- 9. 72E-02' 
MN-S4 . Not 'Detected .-------- '4 . 24E~.02 

'. MN-56 Not Detected -------- . 3. 72E+02 
MO":99 Not Detected -------- ·4.37E-.Ol. 
NA-22 Not Detected ----'---- 5,66E~02 . . . 
NA,-24 Not Detected -------- 2;24E-01.. ". . 
NB-95 Not Detected --------- 2.68E-01 . -fi$$J~ 
ND-l47 1. BB 81 4.2GB 02 1.10BG1;VrI ~ ~ .~ ...• fl.! 
NI-57 Not Detected -------- 1. 35E-01 . .' / ('r 
BE-7 Not Detected. -------- 2.99E-01 .' .. 
RU";.103 Not Detected. -------- 3.43E-02 
RU-106 Not'· Detected -------- ··3.32E.-01 
SB-122 .Not. Detected -------- ·6.84E-02 
SB-124 Not Detected -------- ···3.52E-02. 
SB-12S Not Detected -------- .i.04E-01 
SC'-46 Not Detected' -_._----- ·7.07E-02 
SR-85 . Not Detected' -------- 4.37E"·02 
TA-182 ·Not· Detected -------- 2.08E:"OL 
TA-183 .·NOt Detected - - -.- - - -- 3.4SE .. Ol 
TE-132 Not· Detected . . 4.24E-02 --------
TL-201 . Not Detected -------- 2': 23E-01 . 
XE-"133 Not Detected ._------- 2.47~-Ol 
Y-.88 Not Detected -------- ·S.27.E-02 
ZN-65 Not Detected -------- ·i.35E . .:.01· ..... 

ZR-.95 Not Detected .. _------,;.. .7.48E-02 
. . 

····~lj , :' . 

. '. 



************************************~************************************ 
· *, ..... , '. .... Sandia National Laboratories * 

•

')' Radiation Protection Sample Diagnostics Program [869 Laboratory) .* 
. '., 10-01-94 12:32:54 AM * 
,***********************************~*********************************** 

: Analyzed by: ~ 10 It Ir' Reviewed by: VltNII:I1' t."./ t. /'14: 
*****************~****';********************~~~**********,***** . . 

Customer 
.Customer Sample ID 
Lab Sample ID 

· Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
AcqUire Start Date 

· Detec.tor Name . 
Elapsed Live Time' 

. .Elapsed Real Time 

Comments: 

J.BRINKMAN (7582) 
017921-6 . 
9.4051508 

SOIL IN MARINELLI 
Solid 

BEAKER 

1SMAR. 
655.000 

9-49-94 
9-30-94 

DET1 

Gram 
2:25:00 PM 

11:29:25 PM 

3600 seconds 
3601 seconds 

;; 

*********~**************************************i***** ***~~************** 

Nuclide Activ.ity 2S Error 'MDA 

_~;}-U=;38--- --~~:~~~~~~~- ---~:~3E=O~' -----~:6;----
TH-234 8.10E-01 1. 67E.-01 . 5. 46E-01 

. 'U-234NotDetect~d -------- 3.76E+Ol·· 
RA-226 1.342.0SE-01 5.SSE-oi 
PB-214 .. 7.49E-Ol 7.67E-02 5.35E-02 
BI~2148.29E-01 6.7SE-02 5.13E-02 
P8-210 Not.Detected -------- 3.57E+01 

TH-232. 7. 98E-01 1.05E-01 L 61E-Ol 
RA-228 7.98E-01 9.60E-02 . 1.-78E-01 
AC-228 .8.60E-01 .B.48E-02 1.D4E-Ol 

'TH-228 7.J.7E-01 1. 73E-01 .. 5. 39E-01 
RA-224' . 9. 6SE-Ol 2. 01E-Ol 4 .. 32E-:O.l 
PB-212 8;42E-Ol 9.23E-02 3~99E-02 
Bi-212 8.DSE-Ol 1.32E-Ol 3.49E-Ol 
TL-208 7. 84E-01 . 7 .i3E~02 7.21E'-02 

U-235 NotDetected~-----'-- 2.93E~61 --'!4-~!7'/h" 
TH ~ 2 31-------3-3 -:-. 9-9&8EEi-&03:-1-'----1i-:-. 3:-1&OEE...,.&03:-1----'-· 4-q -:-. 3:-1~7HE-ea~1 J1/~' R(t?~-CN/ ."/:;;j . 
i~=~~~ ~~.~g:~:~~:~ ========. ~:~~ ..... . .... /o/I1r. 
TH-227 Not Dete6ted -------- 4.64E-Ol 
RA-223 Not: Detected -------- 2:S5E-Ol' 
RN-219 Not Detected.' -------- 3. 60E-Ol 
PB-21iNot Detected --------8.S5E-01 
TL":207 . Not· Detected -------- 2. 01E+Ol 

AM-241 
PU-239 
NP-237 . 
PA-233 

'TH-229 

Not 
Not 
Not 
Not 
Not 

Detected 
Detected' 
Detected 
Detected 
Detected 

--"----.--

3.47E-Ol 
2.00E+Q2· 

.2.S2E":01·· 
7 . 24E-'02 
3 .. 42E.-Ol 



[Summary Report] - Sample ID: 940S1508 

;.. ....... Nuclide Activity 2S Error .MDA 
I. . (pCi/Gram) : .. - . 

---------- ------------- ----------- -------------
AG-110m Not Detected -------- 4.60E-02 
AR-41 Not Detected -------- 1.93E+04· 
SA-133. Not Detected -------- 8.07E-02 
BA:..14 0 Not Detected -------- 1. 43E-01 
CD-109 Not. Detected -------- 8.68E-01 

'CD-115 Not Detected -------- 1. 30E-01 
CE-139 . Not Detected -------- · 3. 79E-02 
CE-141 Not ·Detected. -------- 6.83E-02 
CE':'144 Not Detected -------- 3.01E-01 
CO-56 Not Detected -------- 4.34E-02 
CO-57 Not Detected -------- ·3.76E-02 
CO-58 Not Detected -------- 4.09E-02 
CO;'60 Not Detected -------- 5.64E-02 
CR-S1 Not Detected -------- 2.88E-01· .:.: 
CS-134 . Not Detected -------- 6.92E-02 
CS-137 4.24E-02 8.66E-03 2.62E-02 
CU-64 Not Detected -------- 7 .04E+01 '.', 
EU-1S2 Not Detected "-------- .',3.12E-01 
EU-1S4 Not' Detected -------- .2.33E-01 
EU-1SS Not ·Detected - -- ----.- ' .. 1. 75E-()1 
FE-59 Not Detected ----"---- 1. 03E-01' 
GD-153 Not Detected - - - - - - -"- lo38E-01 
HG-203 Not Detected -------- 3.69E-b2 
I-131 Not Detected -------- 3.83E-02· 
IN-115m Not Detected -...:-----.- 1.S1E+01 

~J 
IR-192 Not Detected _ .... _----- 3.40E-02 
K-4'O 1 .. 66E+Ol 1.20 2.82E-01 • iA":'14 0 Not Dete(;:ted -------- · 1. 08E-01 
MN-54 Not Detected -------- 4·.66E-02 
MN-.56 Not Detected -------- ····3.S9E+02·· 
MO-99 Not Detected -------- 4.79E;.Q1· 
NA-22 Not Detected -------- S.95E-02 
NA-24 Not Detected -------_. 2.4SE-01 
NB~95 8.10E-02 2.69E-02 9.03E-02 
ND.-147 Not ·Detected· -------- 2.24E-O.1 
NI':'S7 Not Detected -------- 1. SOE-01 
BE-7 Not Detected -------- ·3.22E-01· 

.RU':103 .Not Detected -----.--~ . 3.53E-02 
RU-106 .·Not Detected -------- 3.89E-01 
SB-122 Not Detected -------- ·7.10E-02 
.SB-124 Not Detected -------- 3 .. 91E-02' 
SB-125 Not Detected -------- · 1.10E-01 
SC-46 Not Detected -------- ·7.66E-02 
SR-8S Not Detected -----.,.-- .4 ~ 74E~02 .. 
TA-182 Not Detected ------.-- 2.26E-01 , 

.' 

·T/!.-183 Not Detected ------- ... '3; S6E-Ol 
TE-132 Not Detected -------- 4.S2E-.02 
TL-201 'Not Detected -------- .. 2.36E-01 
XE-133 Not "Detected -------- 2.69E;'Ol· 
Y-88 Not Detected -------- 5.88E-02 

.' ZN-65 Not' Detected 
' .. 

--------- 1.48E-01 
ZR-9S Not Detected -------- '7:64E-02 

.~'. • 



**************************************************~~******************** 
. .i . Sandia National Laboratories * . 
; Radiation Protection Sample Diagnostics.Program [869 Laboratory] * 
. , 9-30-94 11:24:53 PM * 

r***********************************************************~******.**** 

.. : Analyzed by:~/?-/o.lt!1tf . Reviewed by:'d1t.rJt1/1 ltJt, (q,l-{ :. '. 
****************~~*****~:*******************~~~~**************** . 

Customer 
Customer Sample ID 
Lab Sample ID 

J.BRINKMAN (7582) 
017921-2 
94051507 

Sample Description SOIL IN MARINELLI 
Sample Type .' Solid 
Sample Geometry 1SMAR 

BEAKE~ 

Sample' Quantity 780;000 
',' Sample Date/Time 9-29-94 . 

Acquire Start Date 9-30-94 

Gram 
2:15:00 PM 

10:21:25 PM 
Detector Name DET1 
Elapsed Live Time . 3600 seconds 

·:Elapsed Real Time 3601 seconds 

Comments: 

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

Nuclide Activity 2S Error MDA 

~((~~~-~---~--
(pCi/Gram) 

------------- ----------- -------------
'.,-~>' U - 2 3 8 1.15 3.S3E-01 1.46 

. TH-234 . 8.39E-01 1. 67E-01 ..4.8SE-Ol 
U':'234 Not Detected --------. ·3.43E+Ol 
AA'::226 1.48 1.geE-Ol s.14E-01· 
PB-214 6.47E-Ol 6.64E.,.02'· 4.72B-02 
BI-214 7.10E-.Ol S.79E-02 4.34E':'02 
PB-210 Not· Detected --------. 3~19E+Ol 

.. . 
TH-232 7.52E-Ol 9.; 60E.,.02 1.UE-OI'. 
RA-228 7.77E-01 8.~8E-02 1.52E-Ol 
AC-228 7.S6E-0l .7.38E-02 8;'88E-02 
TH-228 4.69E-01 1. 29E-01 4.94E-01 
RA-224 B .. 44E-01 1. 82E., 01 4.2SE-01 
PB-212 6.87E-01 7.77E-02 3.96E-02 
BI-212 6.S4E-01 1.12E-Ol 3.23E-01 

'TL-208 6.03E-01 S.63E-02 6.3SE-02 

U-23S Not Detected -------- ·2 .. 77E-.01 
TH-231 'Not Detected ----_ .... -- . ·6.S4E-01 
PA-231 Not Detected -------- 1.41 
AC..;227 Not 'Detected ,....----:~-- 1. 97· 
TH-227' Not Detected -------- 4.04E-01 
RA'-223 Not .Detected -------- . 2, 21E-0,1 

. RN-219 Not Detected -------- 3.18E-01 
PB-211 Not Detected -------- 7.97E-01 
TL-207 . Not Detected --------. 1.64E+01 

AM-241 Not Detected ... ------- ·3.1GB-01· 
PU-239 'Not Detected -------- 1.92E+02 
NP-237 Not Detected --------- 2.24E-01 
PA-233 . Not Detected -----'--- .. 6.69E-.02 
TH-229 Not Detected' --- ... ---- 3.13E-01.· 



[Summary Report] - Sample ID: 94051507 

.. (~""" Nuclide Activity 28 Error MDA' 
.... (pCi/Gram) 

---------- ------------- ----------- -------------
AG-llOm Not Detected -------- 6.19E-02 
AR-41 Not Detected -------- 1. 26E-i-04 
BA-133 Not Detected -------- 6.93E-02 
BA-140 'Not . Detected -------- 1.32E-01 
CD-10~ . Not Detected -------- 7.70E-01 
CD-llS Not Detected -------- 1.14E-Ol 
CE':'139 Not Detected -------- 3.54E-02 
CE-141 Not Detected -------- 6.31E-02 
CE-144 Not Detected -------- 2.81E-Ol 
CO-56 Not Detected -------- 3.84E-02 
CO-57 Not Detected -------- 3.63E-02 
CO-58 NO't Detected -------- 3~92E-02 
CO-60 Not Detected -------- 4.67E-02 
CR-S1 Not Detected -------- 2.62E-Ol 
C8-134 Not Detected -------- 6 .. 02E-02 .' 
CS-137 2.61E-Ol 2.27E-02 2 .. 36E-02 
CU'- 64- Not Detected -------- S.7SE+Ol 
EU-1S2 Not Detected -------_. 2.83E-Ol. 
EU-1S4 Not Detected -------- 2; OSE-Ol . 
EU-1SS Not Detectep -------- 1:6SE-Ol 
FE~S9 Not Detected -------- B.S7E-02 
GD-1S3 Not Detect.ed .- - - - - - -- 1.25E-01 
HG-203 Not Detected -------- 3.39E-02 
1-131 Not· Detected -------- 3.52;11:-'-02 
IN-115m Not Detected -------- 1.1SE+Oi 

(~) 
IR-192 Not Dete.cted -------- .3.09E~02 
K~40 1.69E+01 i.24 2.37E-Ol 
LA-l40 Not Detected .- -- -- - - -- 9 .. 70E-02 
MN-54 Not Detected -------- 4.35E-02. 
MN-56 Not· Detected -------- 2.4SE+02 
MO~99 Not 'Detected --------. 4.19E-01 
NA,-22 Not Detected -------- 5.35E-02 
NA-24 'No:t Detected - --.--- -- 2.07E~Ol 
NB-95 Not Detected '- - - -- - -- 2.44E-01 
NO-l47 Not Detected -------- 2.01E':'01 
NI-S7 Not Detected ---~---- 1.24E-01 
BE-7 1. 64E-oi 4: 70E-02 . 1;79E-oi· 
RD~103 Not Det.ected. -.------- 3.49E-02 
RD-106 Not Det.ected -------- ". 3 .16E-01' 
8B-122 Not Detected -------- .' 6. 63E-02 " .. .. 
·SB-124 Not Detected ' . -------- 3.62E-02. 
SB..:125 Not Detected --------- 9.8SE-02 
SC-46 Not Detected -------- 6;78E~02 

SR-8S Not' Dete.cted 
. , 

,.4.26E-02.,· -"-------
) . ." . 

TA-182 Not Detected .. -.- - - - - --. 1.96E-01. 
, ,TA~lB3 Not . Detected, .-.------- 3.,25E-01, 

TE.:.132 Not Detected -------- 4.21E-02· 
,'. TL-201 Not Det.ected -------- '2 .10E-'01 ' 

XE.:.133 Not Detected -------_ ... . 2. 34E-01 . 
Y-88 Not Detected -------- 4.97E-02 
ZN":'65 Not Detected -------- :l.31E-Ol. 
ZR'-95 Not Detected -------- 6.84E-02 

,,'~j 
. . ~ • 



************************************************************************* 
~_--... . Sandia National Laboratories * 

e· ..... \ . Radiation Protection Sample Diagnostics Program [869 Laboratory] * 
.... 9-30-94 10:16:52 PM . . * 
.*********************~************************************************* 

: 'Analyzedby: ~ lolt ~y . Reviewed by: ~. lell:- (0/-1: : 
. ***** *** * **** ** * ~ ~* ** * * * 1/~4: * ** **.** * *** **** *** ******.* ****** *.**** **** 

.. Customer 
CUstom~r Sample ID 
Lab ,Sample ID 

Sample Description 
.. Sample Type 

Sample Geometry 
'Sample Quantity 
Sample Date/Time 
Acquire Start Date 

.' . Detector' Name 
Elapsed Live Time 
.Elapsed Real Time 

Comments: 

J. BRINKMAN (7582)· 
017920-11 
94051506 

SOIL IN MARINELLI 
Solid 

BEAKER 

1SMAR 
1015.000 
9-29-94 

'9-30-94 

Gram 
12:17:00 PM 

9:13:10 PM 
DET1 

.360.0 seconds 
3602 seconds 

***~**********************************~******************;**i*********~** 

Nuclide Activity 28 Error MDA 

.'S}---------
(pCi/Gram) 

------------- ----------- -_ .... _---------
.;;;,;~ U-238 Not Detected -------- 2.21 

TH-234 4.46E-01 1.21E-01 4.69E-01 
U-23.4 Not Detected - - -.- - - -- .3.03E+oi 
RA-226 1.3'2 1. 89E-01 4.59:8-01 
.PE-214 7.51E-01 7.57E-02 4.45E-02 
.BI-214 7.04E-01 5.57E-02 4.07E-02 
PB-210 Not Detected -------- 2.92E+01 

TH-232 7.73E-01 9.S1E-02 1.38E-01 
RA-228 8·" 93E- 01 9.22E-02 1. 27E-01 
AC-'-228 8:65E-01 .•. 7.90E-02 8.01E.-02 
TH-228 6.05E-01 1.47E-01 4.50E-01 
RA-224 9.40E-01 l.·72E- 01 3:76E-01 
PB-212 8 .11E- 01 8.92E-02 3.51E~02 . 
BI-212 9.94E-01 1.25E'-01 2.91E-01 
TL.,.208 7.96E-01 7. 21E- 02 5;52E-02 

.- U-235 Not Detected -------- 2.53E-01 
TH-231 .Not Detected --~----- 6.09E-oi 
PA-231 Not Detected -------- 1.25 
AC-227 '. Not Detected ~---'-- .. -- 1.86 

···TH-227 Not Detected -------- 3. 78E-'-Ol 
'RA-223 Not Detected -------- 2.10E-ol 
RN-219 Not· Detected -------- 2.'83E-01 

. PB- 211 Not . Detected --.------ 7 .BOE-01 . 
TL-207 Not Detected .-------- 1. SlE+01 

.'tS) AM-241 Not Detected -------- 2.91E-01 r~ 
PU-239· Not Detected -------- ·1.78E+02 
NP-237 Not Detected -------- 2.18E-Ol 

'PA-233 Not Detected -------- S.81E-02 
TH-229 Not Det'ected -------- ·2.94E-Ol 

.' , 



, 
! 

..... ,. 

[Summary Report] - Sample ID: 94051506 

Nuclide Activity 
(pCi/Gram) 

2S Error MDA 

AG-IIOm Not Detected -------- 3.48E-02 
AR-4l Not Detected -------- l.39E+04 
BA-133 Not Detected -------- 6.SSE-02 
BA-140 Not Detected -------- l.23E-Ol 
CD-I09 Not.Detected -------- 7.49E-Ol 
CD-il5 Not .Detected -------- 1.04E-Ol 

. ·CE-l39 Not Detected -------- 3.24E-02 
CE-141 Not Detected -------- S.93E-02 
CE-144 Not Detected -------- 2.S8E-Ol 
CO~S6 Not Detected -------- 3.S9E-02 
CO-57 Not Detected -------- 3.38E-02 
CO-58 Not.Detected -------- 3.36E-02 
CO-60 Not Detected -------- 4.36E-02 
CR-51 Not Detected -------- 2.38E-Ol 
CS-134 Not Detected -------- S:16E-02 
CS-137 Not Detected -------- 3.94E-02 
CU-64 Not Detected... --------5.46E+oi 
EU-152 Not Detected -------- 2:~·57E,;.01 
EU-154 Not Detected -------.- 1.96E-Ol 
EU-155 Not Detected -------- 1.53E~Ol 
FE-59 Not Detected -------- 8.57E-02 
GD-1S3 Not Detected -------- 1.16E-Ol 
HC3-203 Not Detected-------- 3.04E:-02 
1-131 Not Detected -------- 3.l0E-02 
IN-115m Not Detected -------- 1. 18E+Ol 
IR-192 .Not Detected -------- ·2.74E-02· 

G;i~~! ~:~40 . Not ~~~!~~~~~~::---- . ~:~~~=g~ . 
MN-54 . Not Detected ----'---- 3.73E-02 
MN-S6 Not Detected. -------- 2~86E+02 
MO-.99 Not Detected ----'----3~77E-Ol 
NA-22 Not Detected--------4·~S4E-02 
NA-24 Not Detected· --------1.89E-Ol ~ 
NB-9S Not Detected -------- 2. 29E:"Ol ... p~~.. .. 

· ND -14 7-.,......--~97-.~4n2!'fEo-130fi!2,.----...;2a-.:-::3~5H:B)-1:lD""2---~9:1-;~~9Hl~B)-1:l9'Z!2 ;t/.:>T .. ... : / . /.' 
NI-S7Not Detected -------- l.i2E-oi· .' /c)/.(/'1/ 
~E-7 Not'Dete~ted -------- 2.S7E-Ol 

. RU-103 Not Detected -------- 2. 94E-02· 
: ..... 

. RU-106 Not Detected -------- 2.81E-01 
SB~122 Not Detected --------S:97E-02 
£B-124 ~ot Det~cted -------- ·3.12E-02 
SB-l~5 Not bete-cted . :-----"----. 8 .. -S3E-02 
SC:"46 No·tDetected '. -------- 6.02E':'02 
SR-B5 Not D.etected"' -------- .:, 3 .. -72E-02", 

:TA-:182 Not. De'tected -- ... ----- . "1. 77-E-Ql '. 
TA-183 Not Detected -------- . 3. OOE"01 ". 

· TE-132 Nb"tDetected -------- 3:80E-02 
TL-20l Not Detected -------- 1. 97E"·Ol· 
XE-l33 Not Detected -------- 2.lBE-01 

· Y-'88 Not Detected· --------3.6lE-02 
ZN-"65 ,Not :De,te.cted --,...----- -1 .. ·19E-Ol 
ZR":95 Not Detected -------- 6.20E-02 

••••••• . . 



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

Radiat'ion Protection Sample Diagnostics Program [869 Laboratory) , 
9-30-94 9:08:31 PM 

* 
* *' 

'* ********** *** *22::**** ** ***** ** * *,* * * ** * * * * ** * *** * ******** * * *** *** * *** *** **: 

'*Analyzed by: ,,' . //;!J!.:;q Reviewed by: ' l~({,. (~ * 
'***************** * *****************************&m***************** 

CUstomer 
'Customer SampleID 
'Lab Sample ID 

Sample Description 
Sample Type 
Sample Geometry 
Sample Quantity 
'Sample Date/Time 
Acquire Start Date. 
Detector Name 
Elapsed. Live Time 
Elapsed Real Time 

Comments: 

J ; BRINKMAN (7582) 
017920-3 
94.051505. 

SOIL IN MARINELLI 
Solid 

BEAKER 

lSMAR 
1055.000 
9-29-94 
9-30-:94 

Gram 
12:17:00 PM 

8:04:45 PM 
DETl 

3600 seconds 
3602 seconds 

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



[Summary. Report] - Sample ID: 94051505 

;0-', Nuclide Activity 2S Error MDA 
f (pCi/Gram) .1 

-- .... _------ - -- - -- -,- -- - -- ----------- -------------
·AG-110m Not Detected -------- 4.44E-02 
'AR-41 . Not Detected ----.---- 9.06E+03 

. BA-133 Not Detected -------- 6.23E-02 
.BA-140 Not' Detected -------- J..J.4E-OJ. 
CD-109 Not Detected .- ----- -- 7.15E-0J. 
CD-1l5 Not Detected -------- 9.92E;-02 
CE-139 Not Detected -------- 3.17E-02 
CE-141 Not Detected -------- 5.79E-02 
CE-144 Not Detected -------- 2.56E-0J. 
CO-56 Not Detected -------- 3.49E-02 
CO-57 Not Detected ---:----- 3.37E-02 
CO-58 Not Detected -------- 3.41E-02 
CO-60 Not Detected -------- 4. J.6E-02 
CR-51 .Not Detected -------- 2. 36E- OJ,. 
CS-134 Not Detected -------- S.17E-02 
CS-137 1.39E-01 1.33E-02 2.0aE~02 
CU";'64 Not Detected -------- 4.80E+0J. 
EU-1S2 Not Detected .. -------- . 2 .4:7E- OJ.. 
EU-1S4 Not· Detected -------- .1. 8SE-0J. 
EU-J.S5 Not Detected -------- .J..48E-0J. 
FE-59 Not. Detected - -- _._'- -- 7. 72E-'02 . 
GD-J.S3 Not Detected -------- i.J.6E-0J. 
HG':203 Not Detected -------- 3.0SE-02 
1-131 Not ·Detected - -.- - - - -- .3.06E-02 

. IN-J.15m Not Detected -------- 9.60 . 

c:t~~;) 
·IR-.192 Not Detected .-----"--- 2.7SE-02 :-. K,"40 .·1.70E+01 ·1.19 L8SE.-0J. 
LA-140 Not Detected -------- 7.65E-02 
MN-54 Not Detected -------- .3 .6SE-02 .. 
MN-56 Not Detected -------- 2.0SE+02 
MO~99 . Not. Detected - -- --'- -- ·.3.47E-OJ. 
NA-22 Not Detected ----.---- 4.56E-02 . 
NA-24 Not Detected -------- J.~67E-0J. .. 
NB-95· Not Detected -------- 2. 23E- OJ.· '..,Mi::.f ~P:i . ND-147 3:. eBB 93: 3.3:GB eZl . 9. GilB 9 iljC./6-T· ~-i!.# 

NI-57 Not Detected -------- J..J.1E-0J. 
·BE-7 Not Detected -------- 2.52E-0J. 
RU-103 Not Detected -------- .2.83E-02 
RU-106 . Not Detected .-------- 2.72E-OJ. 
SB-122 Not ·Detected ------.-- 5.80E-02 
.SB~124 Not . Det·ected -------- .2.9SE-02 
SB-125 Not Detected --------" 8.80E-02 
SC-46. Not -Detected·· -------- :S.99E-Q2· 
SR-85 Not Detected ------"-- 3:64E-02 
TA':'182 ··Not Detected --------" J..76E-0J. 
TA-183 Not Detected --------' . 2. 9iE':'0J. . 
TE-132 Not Detected -------- 3. 69E-O:! 
TL-201 Not· Detected -------- . L 94 E'.., OJ. .,. 

XE:"'133 Not .Detected -------- 2.J.3E-OJ.. 
Y-88 Not Detected -------- 3.60E-02 
ZN-65 Not Detected -------- 1.l3E-Ol. 
ZR-95 Not Detected -------- 6.08E-02 

""' ... (f~ 
'"" ·.~'Jl'fr\·~ 
. 'ii#>' • .. 



***~***************************************************************~***** 
, . Sandia National Laboratories * 

Radiation Protection Sample Diagnostics Program [869 Laboratory]. * 
.9-30-94 8:00:13 PM . * 

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

. : Analyzed by: ~ loJ.r~'f Reviewed by: .... {:-.II.. r~,4 .: 
':*************'*** * ~if'!{. * ** * **1;;:; ** * **** * * *** ****~* * *-Ie***** *** ** *** 

: Customer· . 
. Customer Sample ID 
Lab Sample ID 

Sainple Description 
Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 

. Acquire Start Date 
Detector Name . 
Elapsed Live Time 
Elapsed Rei9.l Time 

Comments: 

.. 

J.BRINKMAN (7582) 
017919-7 
94051504 

SOIL IN MARINELLI 
Solid 
1SMAR 

BEAKER 

790.000 
9-29-94 
9-30-94 

DET1 

Gram 
11:30:00 AM 
6:56:48 PM 

3600 seconds 
3602 seconds 

~**********~~***********i**************~*****~******** **************~***~ 

.~ .. 

Nuclide 

'U-238 
TH-234 
U-234 . 

· RA':226 
PB-214 

.BI-214 
P)3-210 

TH-232 
· RA-228 

... ' AC-228 
TH-228 

···RA-:224. 
PB-212 

'. BI-212.· 
TL-208 . 

Activity 
(pCi/Gram) 

1.45 
9.88E-01 

Not· Detected 
1.51 
7.52E-01· 
7.22E-Ol 

Not Detected 

7.06E-01 
.8. 08E- 01 
8.94E-01 

Not Detected 
9.50E-01 
7.49E~Ol 
1.·04 
.6.94E-.01 

2S Error 

3.92E-01 
1.8SE-01. 

2.01E-Ol 
7.70E-02 
5.86E-02 

9.16E-02 
9.16E-02 
8~28E-'02 

1. 86E- 01 
.. 8.36E-02 

1. 39E-Ol 
'6. 27E-02 . 

MDA 

---~---------' 
1.48 
4.97E-01 
3.31E+01 

.. 5 .. 05E-01 
4.84E-02 

·4.29E-02 
3.11E+01 

1.48E-Ol 
1.58E-Ol 
8.49E-02 

'.·1.00 
4.20E-Ol 
3.91E-02. 

.3.40E-Ol 
6;07E-02 . ". .' . . 

. . . ," . 

U-235 Not· Detected, . -------- 2.68E-Ol··. ' . . (j-r rr;../I '~. .'. 
~~=~~i-. ---N-:"o-t-.""'!6£-:~;-,.~r.!:H~3-t-':9"~r----&_-:-_5_004_-E_f-'_"€_rz_f-----:i~: ~'f-9&GEE.'-. BO-3:1 tJ~£tA~~ .~{:/sfl(, 

'. AC-227 Not Detected -------- '·1.96 
TH-227 Not Detected-------- . 4.12E-Ol' 
:RA~223' Not Detected -------- "'. 2.25E-01 
RN-219 Not Detected -------- 3.06E-Ol· 
PB-211 N.ot Detected -------- '. 7.88E:"01 
TL-207 Not Detected -------- 1.63E+Ol 

.f;'~=~H. Not Detected 
Not Detected 
Not Detected 
Not Detected· 
Not Det'ected 

3.23E-Ol 
3.19E+02 
2.29E-Ol 

". 6.18E-·02 
3.17E~01 

PA.-233 
· TH-229 



[Summary Report] - Sample 1D: 94051504 

Nuclide 

AG-llOm 
AR-41 

, BA-133 
BA-140 
CD-109 
CD-lIS 
CE-139 

, ·CE-14I 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5l 
CS-134 

, CS-137 
CU-64 
EU-lS2 
EU-154, 
EU-ISS 
FE-59 
GD-153 
HG-203 " 
1-131 
IN-115m, 
IR-'192 

~)~~~40 
MN-54 
MN-56 
MO-99 
NA-22 
NA-,.24 
NB-95 
NO-147 

" NI-57 
BE-7 
RU-l03 

, RU-l06 
SB-l22' 

'SB-i24 
SB-l25 
SI:;-46 
SR-85 

, TA-l82 
TA-183 

, ,TE-132 
, TL-20l 
XE-133 

, ", Y-88 
ZN-65 

,ZR-95 

Activity 
(pCi/Gram) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not ,Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected, 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

l.89E+OI 
Not Detected 
Not Detected 
Not Detected' 

,;,Not Detected 
'Not Detected 
Not Detected 
Not Detected 

'Not 'Detected 
Not Detected 
Not Detected' 

, Not 'Detected',' 
Not Detected 

'Not Detected, 
Not' Detected, ' 
Not Detected 
Not Detected 
Not Detected, 
Not Detected 
NO't Detected 

,Not Detected 
Not Detected' 

, Not Detected 
" Not'Detected 

Not Detected 
Not,Detected 

2S Error' MDA 

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

1.34 
...; --- - - ":"'.-

---.-----

3.70E-02 
9.22E+03 
7.32E-02 
1.37E-Ol 
7.89E-OI 
1.1lE-Ol 
3 AlE-02 
6.2SE-02 
2.SIE-Ol 
4.0IE-02 
3.64E-02 
4.'l5E-02 
S.2lE-02 
2.60E-01 
S.93E-02 

'4.33E-02 
5.76E+01 
2.'S9E-Ol 
2.1SE-Ol 
1.67E-01 
9.1.2E-02 

,,1. 27E-:01 
3.4SE-02 
3.46E-02, 
1.02E+01 
3.06E-02 
2.43.E-Pl, 
9.19E-02 
4ASE-02 
2.14E+02 

,'4 ;.16E-0l: 
5.62E-02, 

··2.llE-01 
.2.41E-Ol 
2.00E-'01 
1. 26E,,"01 
3.05E-Ol 
,3.22E-02 
3~l9E-OI 
.6.14E-02 

,3.36E-:02 
9.34E-02 
6 .8.9E~02 
,4 .24E-02 ' 
2.02E-01, 

'3.30E-01 
4 .18E- (}2 
2 ;12E-Ol . 
2',33E':" 01 
4.S0E-02 
1. 33E-OI 
7.30E.,.02 



**********~**************.*********************************~************* 
.* , . Sandia National Laboratories * 

. Radiat'ion Protection Sample Diagnostics Program [869 Laboratory] * 
9-30-94 6:52:12 PM . * 

.*************************************************************.********* 

: Analyzed by: ~ lols'I5"( . Reviewed by: ~ . {";:, IS" /1'1: 
*****************~~*****~~;******************~~;***************** 
CUstomer 
CUstomer Sample ID 
Lab Sample ID 

Sample Description 
.Sample Type 
Sample Geometry 
.Sample Quantity 
Sample Date/Time 
Acquire Start Date . 

. Dete·ctor Name . 
Elapsed Live Ti~e 
Elapsed Real Time 

Comments: 

J.BRINKMAN (7582) 
017919-2 
94051503 

SOIL IN MARINELLI 
Solid 

BEAKER 

ISMAR 
785.000 

9-29-94 
9-30-94 

DETI 

Gram 
11:09:00 AM 

5:48:.40 PM 

3600 seconds 
3602 seconds 

.;.***~*~*****~*******.*******~*********.*************~***~*****~***~~**** 

Nuclide Activity 2S Error MDA 

.~~)-u=;~'~---
.' TH-234 

·U-234 
RA-226 
PB-214 
BI-214 
PB-210 

(pCi/Gram) 
-------------
Not Detected 

1.16 

--------...;.--

2.36E-Ol 
2 .. 46 

. S.07E-Ol 

.. 3. 41.E+Ol 
S.J.4E-Ol 
4.80E~02 
4.42E-02 
3.16E+OI 

.' 

TH-232 
. RA-228 

AC-228 
TH-'228 
RA-224 
PB-212 
BI~212 
TL-208 

Not 

Not 

Detected 
1.59 
7.10E-Ol 
6.57E-Ol 
Detected 

7.0SE-Ol 
·9.97E-Ol 
8< 8BE-Ol 
5.06E-Ol 
9.S9E-Ol 
8:16E-Ol 
7.42E-Ol 
7: 44E-Ol 

2.07E-Ol· 
.7.21E-02 
5.41E-02 

·9.13E-02 
1.06E-01 . 

. 8.29E-02 
. 1. 84E-Cll 
1.8GE-Ol 
9.06E-0.2 

··1.20E.:.Ol 
6.70E-02 

1.44E-Q1. . 
1. 62E-Ol 

.' 9.30E-02 
4.78E~01 
4.33E-Ol 

.4.00E-02 
3.2BE M OI 
6,3SE-:02 

Not bet,ected' U-235 . -------- 2.76E-Ol 
3.1m 01 TH-231.9.37E 02 3.91E 01 

Not Det·eCted PA--231 -------- l .. 41 _ " ... 
. Not Detected 
Not Detected 

1.08E 01 
~~=~~~ ======== ~:~~E~Ol PJJJ.~4F/~' 
RA-.223 ---'---''--'-il:-;-€HHHH-----3-3-:-. -ll'::;7-EE~' -60fi2f---,-.----'lh. 33-5&BB-~O-ll p..,:( c '. '. 

Not Detected 
. Not Detected 

RN-219 -------- 3!17E-Ol. 
P~-:211 -------- 8.09E~0~ 

Not Detected TL-207 -------- 1. 74E+Ol 

.1i1 :=~g Not ~~i~~~b~ ;~GG~~~~ '. i:~~~~g~ /vJr~f;cd'~;YI~ 
NP-237 Not Detected -------- 2.3SE-Ol .'. '. . 
PA-233 Not Detected -------- 6.44E-02· 
TH-229 Not\Detected -------- 3.24E-Ol 



[Summary Report] - Sample ID: 94051503 

C-" Nuclide Activity 2S Error MDA 
(pCi/Gram) 

.' ------"---- ------------- ----------- -------------
AG-110m Not Detected -------- 4.05E-02 
AR-4l Not Detect.ed -------- 7.39E+03 
BA-l33 Not Detected -------- 7.l6E-02 
BA-l40 Not Detected -------- l.38E-Ol 
CD-109 Not Detected -------- S.09E-01 
CD-ll5 Not Detected -------- l.OSE.,.Ol 
CE-l39 Not Detected -------- 3.56E-02 

'CE-141 Not . Detected -------- 6.40E-02 
CE-144 Not Detected -------- 2.8lE-Ol 
CO-56 Not Detected -------- 4.l6E-02 
CO-57 Not Detected -------- 3.64E-02 
CO-58 Not Detected -------- 3.90E-02 

· CO-60 Not Detected -------- ·5.04E-02 
CR-5l Not Detected -------- 2.59E-01 
CS-l34. Not Detected -------- S . .70E":'02 

· CS-l37 2.43E-02 6.76E-03 2.34E-02 
CU-64 Not Detected -------- 5·.28E+01 
EU-lS2 Not Detected' -------- .• 2.8SE-Ol 
EU-154 Not Detected - .... _----- 2.12E-01 
EU-1S5 '. Not Detected -------- 1. 66E-01 
FE-S9 Not Detected -------- 9.30E-02 
GD-1.S3 Not Detected -------- 1.2BE":'01 
HG-203 Not Detected -------- 3.40E-02. 
1-131 '. Not Detected' --------- .3.S7E-02 
IN-115m Not Detected -------- 8.92 

:~') 
1R-192 Not Detected' -------- 3·.04E-02· • :- .. ":'~~';'> . K-40 1. 76E+01 1. 26 2.S2E-01 

· LA-140· Not Detected -----~-- 8 .. 3SE-02· 
MN~S4 Not Detected -------- 4.30E-02 
MN-S6 Not Detected ------ .... - i.SOE+02 
MO-99 · Not Detected -------- 4.20E-01 

". NA-22 Not Detected -------- S.44E-02 
NA-24 Not Detected -------- 1.84E-01 
NB-9S 6.10E-02 .1.74E-02 9.03E-02 

· ND-147 Not Detect'ed -----'--- 2.04E-01 
NI-S7 · Not Detected -------- 1.l2E-Ol 
BE-7 Not Detected ------.-- 3.lDE-Ol 
RU"'103' Not De.tected - - -.----- -.- 3.42E-02 
RU~106 Not Detected -------- 3.41E-Ol 
SB-122 · Not Detected ----.:---- 6.B1E-02 
SB-124 Not Detected -------- ··3.46E-02·. '. 

SB-125 Not Det·ected -------- 9.8SE-:02 
'SC-46 Not Detected' -------- 6.69E-02 
'SR-85 Not . Detected -------- 4.32E-02 

TA-182 Not Detected -------- 1.99E":'01· 
TA-1S3 Not Detected -- - - - - -.- ·3.34E"-01 
TE-l32 Not Detected -------- ·4.12E-02 
TL-201 .Not Detected -------- 2.16E-Ol 
XE-l33 Not Detected -------- 2.41E-01 

'. Y-S8 Not Det,ected - -- - - - -.- 5.06E-:-02 
ZN-6.5 . Not Detected --..,.----- -i.34E-01 
ZR-95 Not .Detected -------- 6.6SE-02 

@ • 



. . 

************************************************************************* 
* . Sandia National Laboratori'es . * 
:' Radi.ation Protection Sample Diagnostics Program [869 Laboratory) * 

.' . . 9 - 3 0 - 94- 5: 44 : 0 B PM . * 

: * ::::::: * ::: * ~* *:: ~>~/;; * * * ::::::::* :::* ~ ::** * *;o*j; * ;~*** *:.' 

****************~***************************;~~~**************** 
CUstomer 
CUstomer Sample ID 
Lab Sample 10 

· Sample Description 
Sample Type 

· Sample Geometry 
Sample Quantity 

· Sample Date/Time 
Acquire' Start Date 
Detector Name 

. rElapsed ,Li,ve Time 
. ,Elapsed Real Time 

Comments: 

J.BRINKMAN (7582) 
01791B-4 
94051502 

SOIL IN MARINELLI 
Solid . 
lSMAR 

BEAKER 

830.000 
9-29-94 
9~30-94 

DETl 

Gram 
10;26:00 AM 

4:40:41'PM 

3600 seconds 
3602 seconds 

. . . 

*** ****'1<*** * * ** ** * * ** * * * *** * ** ** * ***** * ** * ** *** * * *;; **** *.** ***'****.~*******. 

Nuclide Activity 2S Error MDA 

. fl" . (pCi/Gram) • '.,', .. :\..-- -- - -- -- ---------~--- ----------- --------------
':i;) U-238 1.26 3.54E-oi 1.45 

TH-234' 7.69E-Ol 1.50E-Ol 4.65E-Ol 
U-234 ·Not Dete<;:ted -------- •. 3:-20E+Ol: 

.·RA..:226 1.04 1.58E-Ol 4. BOE-.Ol 
PB-214 6.45E-Ol 6.57E-02 4 ;46E-02 
BI-214 5.6BE-Ol 4.77E-02 4~25E-02 
PB-210 Not Detected -------- 3.00E+Ol 

TH.-232 6.71E-Ol 8.71E-02 1.36E-Ol 
·RA-22B 7.64E-Ol· 8.71E-02 1.46E-Ol 
AC-22B .7.7BE-Ol 7.42E-02 8.17E~02 

. " TH-228 Not Detected -------- 9.38E-61 
RA-224 5.09E-Ol 1.27E-Ol 4.03E~01 
PB":212 7.27E-Ol. 8.11E-02 3.74E-02 
BI-212 8.37E:"01 1.22E-Ol 3~18E-Ol . 
TL":208 6.27E-Ol 5.72K:-02 6.34E-02 

U-235 Not Detected -------- 2.60E-.Ol 
TH-231 Not Detected -------- 6;30E-Ol 
PA-231 Not Detected "-------- 1;30 
AC-227 . Not Detected -------- 1.89. 
TR-227 Not Detected -------- 3,99E-01 
RA-223 Not Detected -------- 2.14E-01 
RN-219 Not Detected -------- 2.9GE-01 
PB-211 Not Detected -------- 7.70E.,.01 
TL-207 Not Detected' -------- 1.55E+Ol 

AM-241 Not Detected -------- 3.12E-01 
PU-239 Not Detected -------- 2.98E+02 
NP-237 Not Detected -------- 2.HE-01 
PA-233 Not Detected -------- 5.74E-02. 
TH:"229 Not Def'ected .-------- 3 .. 05E- 0.1 



[Summary Report] - Sample ID: 94051502 

(",:\ Nuclid.e Activity 2S Error ,MDA' 
(pCi/Gram) 

---------- ------------- - -;.. ----- -.-- -------------
AG-llOm Not Detected -------- 4.37E-02 
AR-41 Not Detected -'- - - - - -- ,5,68E+03 
,BA-133 Not Detected -------- 6.64E-02 ' 
BA-140 Not Detected -------- 1.26E-01 
CD-109 ,Not Detected -------- 7.36E-01 
CD-115 ' Not Detected -------- 1. 04E-01 
CE-139 Not Detected -------- 3.31E-02 
CE-141 Not Detected -------- 6.04E-02 
CE-144 Not Det'ected -------- 2.65E-01 
CO-56 Not Detected -------- 3.83E-02 
CO-57 Not Detected -----.;..-- 3.50E-02 
CO-58 Not Detected -------- 3.42E-02 
CO-60 Not Detected -------- 4.57E-02 
CR-51 Not Detected -------- 2.45E-01 
c'S-134 Not Detected -------- ' S.15E-02 
CS-137 7.52E-02 9.86E-03' 2.26E-02 
CU-64 Not Detected -------- 'S.30E+01 

,EU-1S2 Not Detected -------- ',2. 74E- 01 
EU-1S4 Not Detected -------- 2.01E-Ol 
EU:"lSS Not Detected ---.--":'-.- . 1. 5SE-01 

,FE-59 Not Detected --------. 8.52E-02 
,GD-1S3 ,Not 'Detected ----_ .... _- 1. 1 SE:"O 1 

, ,HG-203 'Not Detected ,-------- 3.24E-02 
I-131 Not Detected -------- 3.2SE-02 
IN-11Sm "Not Detected -------- 8.12 

(fD' 
IR-192 , Not Detected, -------- 2.80E-02 

• K-40 1.79E+.Ol 1.27 2.26E-01 
LA-HO Not Detected -- ~.- - - -- ,7.93E-02 
MN-S4 Not Detected ---.----- 4.1SE-02 
MN-S6 Not Detected --------- J...48E+02 

,MO-S9 Not Detected --- .... ---- 3.89E-O'l 
NA-22 Not Detected -------.- S.30E-02 
NA-24 , Not Detected -------- 1. 85E-01 

" NB~S5. Not Detected -------- 2.37E-01 
, ND-147, Not Detected -------- 1.8SE-Ol 
'NI-:-57 Not Detected ----...,.--- 1.OSE-Ol 

, " 
'BE-7 1.49E-01 4.2SE-02 ' 1. 63E-'01, 

, RU-103 'Not Det,ected ----"---- -3; 02E-02 
RU-106 .No.t Detected --.------ 2.99E-Ol 
SB-122, ' Not Det"ected -------- ,6.o4E-02 
SB-124 Not Detected -..:.------ 3.16E-02' 
SB-12S Not Detected' -------- 9.SSE-02 
SC-46 Not 'Detected -------- 6.30E-02 
SR-85 Not Detected -------- 3.94E-02 
TA-182 Not Detected _.- - - - -- -- "l.84E- 01 
TA~183 Not.,Detected - - - -.- - -- 3,.16E-Ol 
TE'-132 Not ' Detected -------- '3.97E-02 
TL-201 ' No.t, ':petecteq -------- 'l.98'E-Ol 
XE':133 Not Detected --------- "2 . 18E,:'" 01 
Y"'88 Not Detected -------- 4.28E-02 
ZN-6S Not Detected . -------- ,'l.28E-Ol 
,ZR-SS Not Detected --------. 6.90E-02 

,\1$ 

" 



**~******************~*************************************************** 
*. Sandia National Laboratorie's * 

Radiation Protection Sample Diagnostics Program [869 Laboratory) * 
9-30-94 4:36:04 PM * 

,*********************************************************************** . 

: Analyzed bY:~· IO/S-/1'f Reviewed by:AJQN1 loft:, 14'-/: 
****************~*****************************~:~**************** 

· Customer 
Customer Sample ID. 
Lab Sample ID 

Sample Description 
· Sample Type 
Sample Geometry 
Sample Quantity 
Sample Date/Time 
Acquire Start Date 

· Detector Name 
· Elapsed Live Time . 
Elapsed Real Time 

Comments: 

J.BRINKMAN (7582) 
017918-10 
94051501 

SOIL IN MARINELLI 
Solid 
1SMAR . 

BEAKER 

. 705.000 
9-29-94 
9.-30-94 

. Gram 
10:26:00 AM 
3:32:45 PM 

DET1 
3600 seconds 
3601 seconds 

~******************************~**************~~**********~****~*****.*** 

Nuclide Activity 2S Error MDA 

.€ft)~u=;;~---
(pCi/Gram) 

------------- ----------- -------"------
Not Detected -------- 2.54 

TH-234 1.11 2.01E-01 5.05E-01 
U-234 .Not Detected -------- 3.S6E+Ol 
RA-226 1.B 1.78E-01 5.31E-Ol 
PB-214 6.18E-Ol 6.44E-02 5.07E-02 
BI-214 S.79E-Ol 4.98E-02 4 .. 8SE-02 
PB-210 Not Detected -------- 3.30E+01 

TH.,232 6.92E-01 9.21E-02 1. S2E-Ol. 
RA-228 8.27E-01 9.6SE-02 1 .. 64E-.01 
AC-228 ·7.7?E-Ol 7.64E-02 9~SlE-02 

·TH-228 Not Detected -------- 1. 04 
RA-224 6.30E-Ol 1.S2E-01 .4.4~E-Ol 
PB-212 7.S8E-01 8. 4.9E- 02 4.14E-02 

.. BI-212 8.69E-01 .1.33E-01 3. 38E-01 .. 
TL-208 7.25E-01 6.S9E-02 .6.32E-02 

U-235 Not Detected -------- 2.86E-01 
. TH-231 Not Detected ----.:...--- 6;85E-Ol 
·PA-231 . Not Detected 1.44 .. ---------
AC-227 Not Detected -------- ·2.10 
TH-227 Not . Detected -------- ·4.43E-01 
RA-223 . Not Detected -------- .2.34E-01 
RN.,219 Not Detected -------- 3.28E-oi 
PB.-211 Not Detected -------- 8.67E.,.01 

·TL-207 Not Detected -------- 1.73E+01 

AM-24.1 Not Detected -------- 3.36E-Ol 
PU-239 Not Detected -------- 3.26E+02 
NP-237 Not Detected· -------- 2.3SE-01 

·)?A-233 Not Detected. -------- 6:93E-02 
··TH-229 Not Detected -------- 3.29E-Ol 



. . 
[Summary Report] - Sample ID: 94051501 

( ... ~.: Nucli¢l.e Activity 2S Error MDA 
.,,' (pCi/Gram) , -,". 

'. ---------- ------------- ----------- -------------
AG-110m Not Detected ------:-- 6.83E-02 
AR-41 Not Detected - -- -.- - -- 4.30E+03 
BA-133 Not Detected --- - - -'-- 7.32E-02 
BA-140 Not Detected -------- 1.40E-01· 

·CD-109 Not Detected -------- 8.lOE-OI 
·CD-115 N,ot Detected --.------ 1.13E-01 
CE-139 Not Detected -------- 3.72E-02 
CE-14I Not Detected ------,-- 6.64E-,02 
CE-144 Not Detected -------- 2.88E-01 
CO-56 Not Detected -------- 4.20E-02 
CO-57 Not Detected - --- - - - -- 3.76E,.02 
CO"-58 'Not Detected -------- 4.09E-02 
CO-60 Not Detecteq -------- 5.10E-02 
CR-'51 Not Detected ..,.------- 2.82E-01 
CS-134 Not Detected' -------- 5.68E-02' 
CS-137 2.96E-OI 2.S3E-02 2.3SE-02 
CU-64 Not Detected -------- 5.36E+OI 

" . EU-152 Not Detected -------- 2.94E-01 
EU-154 Not Detected -------- 2.32E-01 
EU-155 Not :Detected -------- 1.72E-OI 
FE-59 ,Not Detected -------- 9.46E-02 
GD-153 Not Detected --------- L 32E-OI 

, HG-203 Not Detected -------- 3.46E-02 
I-131 ,Not Detected -------- 3.74E-02 
IN-115m Not Detected ------.-- 7.46 

, r7j:(l, 
IB.-192 NOt Detected -------- '3.27E-02 

. ~{i} K-40 1.73E+01 1.28 '2.65E-01, . • LA-140 Not Detected -------- 8. 96E-02 " 
MN-54 Not, Detected -------- 4.36E-02 " 

MN-56 Not .Detected -------- l.20E+02 
"MO-99 Not Detected -------- 4.27E-OI 
NA-22 , , 

Not, Detected -'- _ ... - - - - 5.53E-02, 
NA-24 Not Detected -------- 1.94E-OI 
NB-9:S Not Detected -------- 2.6IE-0l 
ND-147 Not Detected -------_. 2.07E-01' 
NI-57 ,Not', Detected -------- 1. 26E-01 
BE-7 Not Detected -------- 3.08E-01 
RU-I03 Not De,tected -------- 3.56E-02 ' ' 

RU':'106 Not Detected 3.47E-OI 
.. 

--------
SB-122 Not Detected, -------- 6.87E-02 
SB-124 Not Detected, -------- 3.62E-02 
.sB-125 Not Detected -------- 1.01E-01 
SC-46 Not Detected -------- 6.85E-02 

'SR-85 Not Detected - - -.- - - -- 4.40E-02 
TA-182 ~ot Dete,cted -------- 2.03E-OI 
,TA-183 Not Detected - - -:- - - -- 3.39E-oi 

'TE-132 Not' Detected -------- 4~23E-02 
..... TL-201 Not Detected ----:---- 2 .HE-O,l ' 

XE-133 Not Detected -------- "2.35E~OI 
, Y-88 Not Detected -------- S.31E-02 
'ZN-65 Not Detected -------- 1~37E"'01 
ZR-95 Not Detected -------- 7.37E-02 

\I~ • 
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.. 

.. Sandia National Laboratories 
Radiation Protection Sample Diagnostics .Prog;ram [S06 Laboratory] 

3/28/01 1:34:49 PM 

* 
.* .. 

, ** * * *.* ** **~*.**~*** ... *. *. * .... * ** .*'" "' ...... ** * .... ** **"'** * * *"'.'" * .. "'''' .... '''.****'''*''' ** .. :. 

* Analyzed by: I' . Reviewed by: \' ¥' - . ~ -~-UlOI* 
............... * * * 1Q ••••• *** •. "'. '" * **"' •• * .** * •• * ** * ... ~ ••• ***~* ... * **. ** ** 
Customer COLLINS/SALMI (6133/SMO) 
Customer Sample ID 054629-001 
Lab Sample ID 10050101 

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

TJAOU-227 -VW-01-.20. 0-5 
69L600 gram 

3/26/01 3:20:00 PM 
3/28/01 11:33:51 AM 

LAB02 
6000 / 6003 seconds 

Comments: 
**.*****************.~*********************.*.****.*** *******.***.***w*** 

Nuclide Activity 2-sigma MDA 
, Name (pCi/gram Error (pCi/gram 
------- ------- ... -- ---------- -----------
U-238 Not .Detected --_ .. _---- 7.79E-OOl 
KA-226 1.49E+OOO 6.39E-OOl 9.3SE-001 
PB-214 7.7SE-OOl 1. :nE~OOl 7.73E-002 
EI-214 6.76E-OOl l.HE-OOl 7. S1E-.OO2 
PB-210 Npt Detected --------- 3.44E+OOl 

.-·t~232 9.10E-OOl 4.32E-OOl 2.39E-OOl 
. -228 9.16E-OOl 3.68E-OOl 1.50E-00l 
AC-228 S.77E-OOl 1.78E--DOl 1.49E-00l 
'l'H-228 1.l2E+OOO 5.02E-OOl 7.27E-OOl 
Rl\.-224 . 9.87E-OOl 2.1SE-OOl 6.46E-002 
PB-212 9.S3E-00l 1.64E-OOl 4.00E-002 
31-212 l.04E+00O 3.l7E-00l 3.SSE.-00l 
:-L-:208 S.38E-00l 1.37E-OOl S.27E-002 

U-235 l.04E-001' 1.77E-00l 2.2SE-OOl 
'1'H-23l Not Detected -.------- 1.2SE+OOl 
PA-23l Not Detected --------- . 1. 33E+000 
'1'H-227 Not Detected --------- 3.80E-00l 
RA-223 Not Detected --------- 2.24E-00l 
RN-219 Not Detected -.-.----- 3.64E-00l 
FB-211 Not Detected -.------- 8.0SE:"001 
'1'L-207 Not Detected J --------- 1.26E+00l 

AM-24l Not Detected --------- S.04E-00l 
PU-239 Not Detected --------- 4.2SE+002 
NP-237 Not Detected --------- 2.32E+OOO 
PA-233 Not Detecte'd --------- ·S.60E-002 
'1'H-229 Not Detected --------- 2.47E-00l 

Note: n;l-226 an~ U~~35 gamma· peaks 

• ., Interfere. Either Isotope . 
may be over-estimated. 



[Summary Report1 - Sample 1D: 10050101 

~uclide <,.:' Activity 2-sigma MDA 
\Name (pCi/gram Error (pCi/gram 
J 

... ------ ------!"'--- ---------- ----------.. 

AG-l08m Not Detected --------- 3;5SE-002 
AG-110m Not Detected --------- 2.78"E-002 
BA-133 Not Detected --------- 4.82E-002 
BE-7 Not Detected -."- ............ - .... 2.40E"':OOl 
CD-ll5 Not Detected --------- 1.l7E-00l 
CE-139 Not Detected --------- 2.SlE-002 
CE-141 Not Detect:ed --------- 5.0SE-002 
CE-144 Not Detected --------- 2.2SE-001 
CO-56 Not Detected --------- 3.10E-002 
CO-57 Not Detected -.- ..................... 2.9SE-002 
CO-58 Not Detected --------- 3.06E-002 
CO-60 Not Detected --------- 3.73E-0.02 
CR-51 Not Detected --------- 2.30E-00l 
CS-134 Not Detected --------- 3.99E-002 
CS-137 Not Detected ------- ... - 3.12E-002 
EU-152 Not Detected ------- ... - 8.90E-002 
EU'-154 Not Detected ---~-.-- ... - 1. 73E-001 
C:U-1S5 Not Detected ... -------- 1. 3SE-001 
FE-59 Not Detected ---_ ... ---- 7.15E-002 
GD-1S3 Not Detected ... -------- 1.05£-001 
HG-203 Not Detected --------- 3.11£-002 
1-131 Not Detected --------- 2.93E·-002 
IR-192 Not Detected --------- 2.67E-002 
K-40 2.21E+001 2.95E+000 2.54E-001 

...... MN-52 Not Detected --------- 3.·59E-{)02 

• ; fa- 54 Not Detected --------- 3.31·E..,002 
' ...... 0-99 Not Detected -----~--- 3.45E-001 

NA-22 Not Detected --------- 4 .. 13E-002 
NA-24 Not Detected --------- 2.32E-001 
ND-147 Not Detected --------- 2.01£-001 
N1- 57' Not Detected --------- 7.30£-002 
RU-103 Not Detected --------- 2.83E:-002 
RU-106 Not Detected --------- 2.58£:-001 
SB-:-122 Not Detected --------- 6.01E-002 
SB-124 Not Detected --------- 2.75.E-002 
SB-125 Not Detected ---.,..----- 7.77E-002 
SN-113 .Not Detected --------- 3;69E-002 
SR-a5 Not Detected --------- 3.65E-002 
TA-1B2 Not Detected ---- .... -_._- 1.50E-001 
TA-1B3 Not Detected --------- 5.60E-00l 
TL-201 Not Detected --------- 2.78E-001 
Y-B8 Not Detected --------- ·2.41E-002 
ZN-65 . Not Detected : .... _ ... -_ ... -... - ·1.0lE-00l 
ZR·95 Not Detected --------- 5.39E-002 

) • 
. . .. 

I 



* .. Sandia National Laboratories 
Radiation Protection Sample Diagnostics Progra lll $[806 Laboratory] 

3/28/01 2:56:14 PM . 

* 
* 
* 

·l****·*·****~*~*·*~****************·********~·*·******~******~****.*.** • 

... Analyzed by: rl ~ t ... tot Reviewed by: ~~ ~ ~·)'-1JlOr: 
*.~************~~*************~*****~***.******~*~-~~*********** 
Customer : COI,.LINS/SALMI (6133/SMO) 
Customer Sample ID 054637-001 
Lab Sample 1D 10050102 

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

TJAOU-227-VW-0l-1S0.0.-S 
826.200 gram 

3/27/01 10:40:00 AM 
3/28/01 1:15:56 PM 

LAB 02 
6000 / 6003 seconds 

Ccmments: 
~***********************************~************.**** ******************* 

Nuclide 
. Name. 
-- .. _---
U-238 
RA-226 
128-214 
81-214 
129-210 

.'~-232 
.. ' -228 
AC.-228 

. TH-228 
RA-224 
125-212 
81-212 
TL-208 

U-235 
TH-231 
PA-2~1 
TH-227 
RA-223 
RN-219 
128-211 
TL-207 

AM-241 
PU-239 
NP-237 
PA-233 
TH-2.29 

Activity 2-sigma MDA 
(pCi/gram Error (pCi/gram 
----------- ---------- --... _ ... --_ ...... -. 

Not Detected --------- 6.48£";001 
1.47E+00O 5.02E-001 6 .. 95E-001 
5.10E-001 8.34E-002 5.90£-002 
4.52E-00l 7.94E-002 5.50E-002 

Not Detected ---- ... ---- 2.96E+001 

6.46E-001 3.24£-001 2.36E-001 
7.1SE-001 2.52£-001 1.26E-001 
7.07E-00l 1.41£-.001 1.10E-00l 
7.75£-001 3.88E-001 5.73E~001 
6.48E-001 1.S0.£-001 6.96E-002 
6.17E-001 1;91E-001 3.10E-002 
8.33E-001 2.65E-001 3.33E-001 
6.09E-OOl 1.04E-001 7.24E";002 

Not Detected --------- 1.89E-00I 
Not Detected· -._-.---- 1.06E+001 
Not Detected --------- 1.17E+OOO 
Not Detected --------- 2.96E-00I 
Not Dete<;:ted --------- 1.79E-001 
Not Detected --------- 2.97E-001 
Not Detected --------- 6.80E-001 
Not Detected --------- 1. 17E+001 

Not Detected --------- 4.35E-001 
Not Detected --------- 3.57E+002 
Not Detected -.-------- 1.98E+000 
Not Detected --------- 4.66E-002 
Not Detected --------- 2.1SE-001 

-" 
Note: rla-226 and lJ-235 gamma peaks 

interfere. Eitherisotope 
may be over-estimated . 

• 



[Summary .Report] - Sample ID: : 10050102 

.. )7uc1ide . . 
)Name 

.~ ------
AG-I08m 
AG-llOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
EU,152 
EU-154 
E:i-lS5 
:::-59 
::;;)-153 
:;0-203 
! -13.1 
IR.-192 

.. !{- -1 0 

.. ·.,.MM-52 
, )t"l- 54 

,."MO-99 
.NA-22 
NA-24 
ND-l47 
NZ-57 
·R~-103 

R~-106 
53-122 
SB-124 
SB-125 
SN-1l3 
SR-85 
TA-182 

.TA-la3 
TL-201 
Y-58 
Z~-65 
ZR-95 

.,,:' 
Activity 

(pCi/gram ) 

.Not Detected 
Not Detected 

. Not Detected 
Not Detected 
,Not Detected 
Not: Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

. Not De tected 
Not Detected 
Not. Detected 
Not Detected 
Not Detectecl 
Not Dete<:ted 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2.84E+QOl 
Not· Detected 
Not Detected 
Not Dete<:ted 
Not Detected 
Not Detected 
Not Detected 
Not Detect·ed 
Not Detected 
Not Detected 
Not.Detected 
Not Detected 
Not· Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigrna 
Error 

--.--------

3.76E+OOO 

-.;.._---_._-

-' 

MDA 
(pCi/gram 

3.13E-002 
2 •. 47E-002 
4.00E-002 
2.03E-001 
7.UE-002 
2.34E-002 
4.20E-002 
1. 97E-00I 
2.95'E-002 
2.60E-002 
2.86E-b02 
3.27E-002 
2.01E-00l 
3.26E-002 
2.67E-002 
7.77E-002 
1.50E-001 
1.17E-001 
6.52£-002 
8.87£-002 
2.55E-002 
2.42E-002 
2.26E-002 
2.75E-001 
2.81£.,002 
1. 76£-002 
2.44E-00l 
3.87E-002 
1.01E-00l 
1."69E-OOl 
4.86E'-002 
2.25£-002 
2.41E-OOl 
4 .• 19E-002 
2.47E-002 
6.77E-002 
3.10E-002 
2.95E-002 
1.35E-001 
4~33E-OOI 
1. 96E-OOI 
1.72E-002 
8.84E-002 
4.68E-002 

• 

• 

• 



.. Sandia National Laboratories ... 
'* Radiation Frotection Sample Diagnostics Program [806 Laboratory] ... 

. • .. 3/29/016:08:06AM * 
.... " ........ " .. " .. " .. " ... * ... ".* *. *" * ........... *" ............. * .. "' ...... *" ................. * ...... *** .............. *. 

')AnalYZed by: i ·1- .. -161 Revie .... ed by: f).~L....... I )·'1.~-lcoOl : 
.. " .. "*** .. * .. * ..... ~~ ..... * ........ * .. * .. * .... * .... ** .......... * .. * .. *~*~~** ........ ** ... ** ........ 
Customer : COLLINS/SALMI (6133/SMO) . . ' 
Customer Sample ID LAB CONTROL SAMFLE USING CG134 
Lab Sample· ID 10050103 

Sa~ple Description 
Sample Quantity 
Sample. Date/Time 
Acquire Start Date/Time 
Detector Name 
Elapsed Live/RealTime 

MIXED GAMMA STANDARD CG134 
1~000 Each -

11/01/90 12:00:00 PM 
3/29/01 5:57:52 AM 

LAB 0 2 
600/ 60S seconds 

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

!-:~clide Activity 2-5igma MDA 
:-lame (pei/Each Error (pCi/Each 

------- ----------- ---------- -----------
\:-238 Not Detected. --------- 4.18£+003 
R.ll,.-226 Not Detected --------- 5.55£+003 
P5-214 Not Detected --------- 6.16£+002 
EI-214 Not Detected --------- 5.27E+002 
PEl-2l0 Not Detected --------- 2.55E+005 

•... ~=;;~ Not Detected --------- 1.97E+003· 
Not Dete·cted --------- 2.05E+003 

~'AC-228 Not Detected --------- 1.21E+003 
7H-228 Not· Detected --------- 2.74E+005 
RA-224 Not Detected --------- 1.07E+004 
PB-212 Not Detected --------- 2.06E+004 
E1-212 Not Detected· --------- ·1.57E+005 
TL-208 Not Detected ------- .... - 3.47E+004 

U-235 Not Detected --------- 1.59E+003 
TH-231 Not Dete.cted --------- 7.47E+004 
PA-231 Not Detected --------- 1,28E+004 
tH-227 Not Detected --------- 2.61E+003 
RA-223 Not Detected --------- 1.00E+026 
F.N-2l9 Not Detected --------- 5.62E+003 
PB-211 Not Detected --------- 1.31E+004 
:'L-207 Not Detected --------- 1.90E+005 

.:;M-241 8.84£+004 1.40E+004 6.35E+003 
PU-239 . Not Detected' --------- 2.80E+006 
NP-237 Not Detected --------- 1.48E+004 
?A-233 Not Detected --------- 5.58E+002 
TH-229 Not Detected --------- :1..60E+003 

~ 

e\ .,/ 

.'1i~ •.. , .. :.;,¥~t~:· ,. , . 
. . . -,.. .. . .: .. ~ ... :. 



[Summary Report) - Sample 1D: : 10050103 

,,-Nuclide ",:" 

}~:~:-- . "', 

" AG-I08m 
AG-llOm 
BA-:133 
BE-7 
CO-1l5 
CE-139 
CE-14I 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-5I 
CS-134 
CS-137 
EU-152 
EU-154 
EU-155 
'F~-59 
GD-153 
HG-203 
1-131, 
!R-192 
iC-40 
MN-S2 

"'ol"lN - 5 4 
,.MC~99 

,,,' NA-22 
NA-24 
ND-147 
!'IT- 57 
RU-103 
RU-106 
S3-122 
SB-124 

, SB-125 
SN-1l3 
SR.-85 
TA-182 

, TA-183 
T!.-201 
r-88 
ZN-65 
ZR-95 

:-.,. 
,I 

....... ' 

Activity 
(pCi/Each ) 

Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Dete'cted 
Not Detected 
Not Detected 

,Not Detected 
Not Detected 
Not Detected 
Not Detected 

8.51E+004 
Not Detected 
Not Detected 

7.62E+004 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected, 
Not Detected 
Not Detected 
Not Detected 
Not Detected' 
Not Detected 
Not Detected 
NO,t Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Petected 
Not Detected 
Not Detected 
Not Detected 
Not Detected, 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected' 

2-sigma 
Error 

1.10E+004 

9.85E+003 
~----- .... --

- -.- - - - - --" 

MDA 
(pCi/Each 

2.72E+002 
6.08E+007 
7.45E+002 
1.00E+026 
1.00E+026 
4.12E+010 
1.00E+,026 

,1.64E+007 
2.00E+017 
3.29E+006 
3.74E+018 
8.00E+002 
1.00E+026 
8.16£+003 
3.37E+002 
1.04£+003 
2.72E+003 

'4.26£+003 
1.00E+026 
3. 56}:,:+007 
1. 00E+026 
1.00E+026 
8.02E+017 
1. 29E+'003 
1.00E+026 
1.32E+006 
1. 00E+026 
2.80£+003 
1.00E+026 
1.00£+026 
1.00E+02.6 
1.00£+026 
3.18E+006 
1.00£+026 
2.51£+021 
1.39E+004 
3.47E+012 
1.54E+020 
8.5:1£+012 
1.00£+026 
1. 00E+026 
7.72E+012 
3.51E+007 
3.18E+020 

• 



·7*~******.***~*****~*******************.*.************.*******.******~*.** 
* Sandia National Laboratories * 
* Radiation Protection Sample Diagnostics Program * 
" Quality Assurance Report . . . * 
)*********~*.****-***********~***~************.*.***** ************ •• ******* 

Report Date 
QA File 
Analyst 
Sample 10. 
Sample Quantity 
sample Date 
:~easurement Date 
~lapsed Live Time 
Elapsed Real Time 

Parameter 

3/29/01 6:08:10 AM 
C:\GENIE2K\CAMFILES\LCS2.QAF 
KICHAVE 
10050103 

1.00 
11/01/90 

3/29/01 
600 
605 

Mean 

Each 
12:00:00 

5:57:52 
seconds 
seconds 

1S Error 

PM 
AM 

New Value < LU : SD : un : BS :> 

--------------- ----------- ------------ ----------- ---------------------
·.~_'''l-241 Act:ivity 8.229E-002 3.S5SE-003 

:5-137 Act:ivity 7.1S0E-002 2.650E-003 

::-50 Activity 8.003E-002 2.983E-003 

:lags Key: LU = Boundary Test ••• SD 2 Sample Driven N-Sigma 
) un " User Driven N-Sigma 

BS ,. Measurement Bias Test 

~eviewed by: 

Test 
Test: 

-' 

8.S44E-002 < :> 

7.62SE-002 < /: .:> 

8.497E-002 V 
< 

.. 

(Ab = 
(In 2 

(In .. 
(In = 

Above • 
Investigate. 
Investi"gate. 
Investigate. 

: :> 

Ee .. Below·) 
Ac .. Act:ion) 
Ac .. Action) 
Ac = Action) 
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• ON-SITE LABORATORY 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 
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• 
.. .. .. 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [B06 Laboratory} 

. 3/91/01 5:11:57 PM . 

* 
* 
* 

: Analyzed by: !..It- o3·o'-'j .- Reviewed by: i .. /~l : 
**********!********~**.****.*******************.**~~f******.******~* 
Customer .. COLL1NSjSALM1 (6133/SMO) 
Customer Sample 1D 054680-001 
Lab Sample ID 10033901 

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

TJAOU-22 9-GR- 05-14 . O-S . 
541.300 gram Note: 

2/28/01 2:10:00 PM 
3/01/01 3:31:45 PM 

LAB01 
600~ / 6002 seconds 

!la-225 and U-235 gamma peaks 
interfere, Either isotope 
may be over-estimated. 

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

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

------- ----------- ---------- -------.----
U-238 Not Detected -------- ... 5 .. 58E- 0·01 
R.I>.- 22 6 1.40E+000 S.37E-001 7.48E-001 
P3-214 4 . 82E - ota 8.77E-002 6. 54E~OO2 
E!-214 3.95E-OOl 8.52E-002 7.43E-002 
PEl-2l0 Not Detected ~---- ... --- 8.23E+OOO 

TF.-232 4.77E~001 2.60E-001 2.26E-001 
?..A- 22 8 4.39E-001 2.22E-001 1.nE-001 
AC-228 5.19E-OOl 1.39E-001 1. 38E-001 
TH-228 Not Detected -_ .. _----- 7.27E-OOl 
R.ZI,-224 4.30E-001 1.45E-001 1.11·E-001 
?3-212 3.95E-001 7.B3E-002 6.95E-002 
3:-212 3.2IE-001 3 .. 61E-OOI S.76E-0.<)1 
':"L-208 6.00E-00I 1.21E-001 9.62E-002 

U-235 Not: Detected --------- 1.98£"'001 
TH-231 Not Detected --------- 7.44E+OOO 
PA-231 Not Detected -.------- 1.44E+OOO 
TH-227 Not Detected -.------- 3.03E-OOl 
RA-223 Not Detected --------- 1.26E-OOl 
RN-219 Not Detected --------- 3;77£-001 
PB-211 Not Detected --------- 8.96E-001 
TL-207 Not Detected --------- 1.52E+001 

AM-241 Not Detected ~-------- 1.88E-DOl 
PU-239 NOt Detected --------- 3.57E+D02 
NP-237 Not Detected --------- 1.92E+00O 
PA-233 Not Detected --------- 6.02E-002 
TH-229 . Not Detected --------- 1.70E-DOl 

. . 

,. . 



[summary Report] - Sample ID: : 10033901 
",:' 

Nuclide 
Name 

AG-I0"8m 
.AG-llOm 
BA-133 
BE-7 
CD-llS 
CE-139 
CE-141 . 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-Sl 
CS-134 
CS-137 
,EiJ-lS2 
EU-lS4 
EU-lS.5 
FE-59 
GD-IS3. 
HG-203 
1-131 
IR-192 
K- 4 0 
.?<IN-52 
MN-S4 
'MO-99. 
NA-22 
NA-24 
ND-147 
N!-S7 
RU-I03 
?,.·J-106 
S3-122 
53-124 
53-125 
SN-113 
SR-85 
'1'A-182 
TA-183 
TL-201 
Y-88 
ZN-6S 
ZR'-95 

Activity 
(pCi/gram ) 

Not Detected ~ 
Not Detected 
Not Detecte-d 
Not Detected 
Not Detected 
Not Detect.ed 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Net Detected 
Net Detected 
Not Detected 
Net Detected 
Not Detected 
Not; petected 
Not Detec;t.ed 
Not Det.ected 

1.0S£+00.1 
Not Detected 
Not DeteCted 
Net Detected 
Net 'Detected 
Not Detected 
Not Det'ected 
Not Detected 
Net Detect'ed 
Not Detected 
Not Detected 
Not Detected 

. Not Detected 
Not Detected 
Not Detect.ed 
Not Detected, 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

------_._. __ .. 

2-sigma 
Error 

1.56E-+:000 

_ .. ----,-'--

MDA 
(pCi/gram 

4.29E-002 
3.52E-002 
4.55E:"002 
2.68E-00I 
9. 'PE-002 
2.58E-002 
4.32E-002 
1.94E-001 
4.01E-.o02 
2.45E-002 
3.44E-002 
4.29E-002 
2.44E-001 
4.78E-002 
3.66E-002 
7.39£-002 
2.02E-00I 
1. 15,E- 001 
7.66E-002 
6.58E-002 
2.97E-002 
3.28E-002 
2.79E-002 
3.79E-00I 
3.90E:"002 
3.89E-002 
3.30E-001 
4.71£-002 
1.25£-001 
2.33£-001 
9.17E··002 
3.16E-002 
3.07E-001 
5.92E-002 
3.40E-00:2 
·8.29E·-002 
3.87E-002 
3.99£-002 
1.69E-00l 

.1.88E-00l 
1.11E-001 
3.26E.,.002 
1.23E-001 
6.90E-002 

./ 

• 

e' 

• 



• 

• 

'* Sandia National Laboratories '* 
'* Radiation Protection Sample Diagnostics Prog~am [806 Laboratory) '* 
'* 3/01/01 6:54:16 PM '* 
.** •• *.***.-.*~**.**.***.*; •••• **.** ••. *.***.******.** *******"************** 

: Analyzed by: Uf- O;,O).:()( ,- Review'ed by: ft.,,!/~J : 
.****.****,****.*.***.*.*************.*****-*******~**~!*************** 
Customer COLLINS/SALMI (6133/SMO) 
Customer Sample ID 054684-001 
Lab Sample ID 10033902 

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

Comments: 

TJAOU-229-GR-05-19.0~S 
663.400 gram Note: 

2/28/01 2:00:00 PM 
3/01/01 5:14:03 PM 

LAB 0 1 
6000 I 6002 seconds 

!1a-226 and U-235 gamma oeaks 
Interfere. Either isotope ' 
may be over-estimated. 

***.*******.***~*** •• *********.**.****************.*******.****~****.**.**** 

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

.. ------ ... ---------- ---------- -~----i----
U-238 Not Detected -~---- .. -- S.43E-.001 
RA-226 l,25E~OpO 5.41E-001 ., .85E- 0:01 
PB-214 6.0U;-001 9.97E-002 6.·4)£;"002 
3!-214 4.45E-00I 8.(;4E-002 6.51E~O(j2 
PB-2l0 Not Detected --------- B\ 15E+O,0·'0 

TH~232 5. 41E- 0.01 2 .. 87E- 001 2 .• 3BE~OOl 
RA-228 5.91E-00I 2.83E-00I 1;86E"'001 
AC-228 6.03E-00I 1.5.2E-001 1.551::-001 
TH·228 4. 72E- 001 2.29E w OOl 4.74E-001 
F.A- 224 7.39E-0<l1 1.93£-001 8.73E-002 
PB-212 6.61E-001 8.19E-00l 3.89E-002 
B!-212 8.81E-00I 3.19E-001 4.00E-OOI 
TL-208 6.49E-00I 1.23E-001 9.351::-002 

U-235 1.08E-001 1.72E-OOI 2.01E-001 
TH-231 Not Detected --------- 7.48E+OOO 
PA-231 Not Detected --------- 1.27E~000 

TH-227 . Not Detected --------- 3.07E-OOl 
RA-223 Not Detected --------- 1.30E-001 
RN-219 Not Detected --------- 3.79E-001 
PB-211 Not Detected --------- 8.37E-001 
TL-207 Not Detected --------- 1.47E+00I 

AM-241 Not Detected --------- 1.94E-001 
PU-239 Not Detected --------- 3.43E~002 

NP-237 Not. Detected --------- 1.96E+000 
PA-233 Not Detected --------- 5.78E-002 
TH~229 Not Detected ...... _ ......... - ... '- 1. 72E-001 



(Summa+y Report] - Sample ID: : 1.0.033902 

Nuclide 
Name 

AG-IO"Bm 
.AG-UOm 
BA-l33 
BE-7 
CD-US 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-SB 
CO-6.o 
CR-S1 
CS-134 
CS-137 

. EU-1S2 
EU-154 
EU-1S5 
FE-59 
GD-1S3 
HG-2.ol 
i-131 
!R-192 
K-4.o 
MN-S2 
MN-54 
MO-99 
NA-22 
NA-24 
ND-147 
.NI -57 
RU-1.o3 
RU-1.o6 
SB-122 

. SB-124 
SB-125 
SN-U3 
SR-B5 
TA-lB2 
TA-183 
TL-2.o1 
Y-S$ 
ZN-65 
ZR-95 

Activity 
(pei/gram ) 

Not Detected : 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.7.oE+.o.o1 
Not Detected 
Not Detected 
Not Detected 
Not Det.ected 
Not Detected 

.N'Ot Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

·Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detectet;i 
Not Detected 
Not Detected 

2-sigma 
Error 

-------.-.-

2.36E+.o.oO 

MDA 
(pCi/gram 

4.04E-O.o2 
3.1BE-.o.o2 
4.46E-002 
2.51E-.o01 
9.65E-.o·.o2 
2.42E-O.o2 
4.43E-O.o2 
1. 84E-.o.o1 
3.92E-.o.o2 
2.4.oE-002 
3.'7'7E-O.o2 
4.43£-.0.02 
2.41E-.o.o1 
4.32E-O.o2 
3.4'7E-.o.o2 
7.20E-.o.o2 
1. 95E-.o.o1 
1.17E-001 
B.12E-.o.o2 
6.64E-D.o2 
2. 93E- .o D2 
3 .1SE- .0,.02 
2.76E-. .9.o2 
3.3GE-D01 
3.7DE-002 
3.77E-D.o2 
3.18E-D.o1 
5.0BE-O.o2 
1.+6E-OD1 
2.19E-DD1 
9.29E-002 
2.99E-C.o2 
3.13E-DD1 
5.40E-DD2 
3,24E-QD2 
7.95E-Q'02 
3.79E-OD2 
'3.93E-QD2 
1~74E-ciDl 
1. 93E-D.o1 
1.1BE-QC.1 
2.72E-002 
1.~lE-Q01 
6.6.oE-.oD2 

. - ... 

• 
, 

• 



• 

• 

,. 
.. 
,. 

Sandia National Laboratorie's 
. Radiation Protection Sample Diagnostics Program [806 Laboratory} 

~/Ol/oi 8:~6:34 PM 

,. 
,. 
,. 

: Anaiyzed by: l)k- o3,o"'llf .- Reviewed by~ ~.J1Al : 
*******.***~****.~***~** ••• **.~~.~**.**~******.***~~** *********.**** 
Customer COLLINS/SALMI (6133/SMO) 
Customer Sample ID 054681-001 
Lab Sample ID 10033903 

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

TJAOU-229-GR-06-3.0-DU 
480.100 gram 

2/28/01 3:02:00 PM 
3/01/01 6:56:21 PM 

LAB 0 1 
6000/ 6002 seconds 

Note: fla-226 and U-235 gamma peaks 
mterfere. Either isotone 
may be over-::stimatecL 

Comments: 
~*~***.***~**~*.*******************.*~~****~*.-***~******.****.* •• ~ ••••• * 

l'luclide Activity 2-sigma MDA 
Name (pCi/gr<lm Error {pCi/gram 

... - .... --- ----"------ ... ----------. .- ... --~------
U-238 !-Jot Detected -- ... ------ 7.S1E-00l 
M-226 2.13E-OOO 7.42E-001 1.02E+000 
P.E-2H ·8.02E-001 l.34E-00l a.73E-002 
3I-214 8.20"E-'00l 1. 45E-·OOl 8.40E-902 
PE-2l0 Not Detected --------- 1·.l1£+001 

TE-232 7.92E-001 4.04E-OOl 2.98E-001 
?.A-2;2 8 9 .41E- 001 4·.60E-00l 2.60.E-001 
AC-228 8.S5E-OOl 2.07E~001 1. !HiE-O(}l 
TH-22B 8.32£-001 8.l2E-001 6. HE-OOi 
RA-224 9.24E-001 2.51E-001. 1.4iE-001 
PB-212 9.90E-001 1.97E-00l 5.39E-002 
EI-212 9.S4E-00:l. 4.80E-00l 6.85£-00l 
IL-20B 8.58E-00l 1.68E-00l 1.39£-0.01 

U-235 1.SSE-00l :2.26E,...00l 2.66£-001 
TH-231 6.06£+00.0. 4.91E+OOO 9.96E+000 
PA-231 Not Detected ----_ ... --- 1. 83E+000 
TH-227 Not Detected --------- 4.30E-O.01 
RA-223 Not Detected -"- -- ...... --- 1.72E-001 
RN-219 No!; Detect~d --------- 4" 961;:-OQ], 
PEl-211 Not Detected -~---"!"'-- ... L14};+OOO· 
':'k207 Not Oetected -----.---- 1.89E+001 

AM-241 Nat Detected --------- 2.64£-00:1. 
PU-239 Not Detected --------- 4.77E+002 

. NP-:Z37 No I;. Detected ... ---"----- 2.S7E+OOO· 
PA-2;33 Not Detected -~------- 7.91E-002 
:'H-229 Not Detect~d --------- 2.27E-001 

----_.--_ ... 

o. 

... 



[Summary Report] - Sample ID: 10033903 
" 

Nuclide Act;ivity ;;J-sigrna MM. 
Name (pCi/gram Error (pCi/gram ) 

-- ----- ---~-- ... --- -------- .. - -~- ... ------
AG-IOam Not Detected ~ -------- .. 5.73£-002 
AG-llOm Not Detected -.-------- 5.432-002 
BA-133 Not Detected -------- .. 5.98E-002· 
BE-7 Not Detected ---- ... ---- 3.63E-001 
CD-llS Not Detected ---- ....... _- 1.34E-001 
CE-139 Not Detected --------~ 3 :32E-002 
CE-141 Not ,Detected ... -- .. ---- 6.02E-002 
C:E>144 Not Detected ---- ... --- ... 2.53E-001 
to-56 Not Detected -'- .................... 5.19E-002 
CO-57 Not Detected ................ -"_ ... 3.23E-002 
CO-58 Not Detected -------- .. 4.72E-002 
CO-60 Not Detected -------- .. 5 . .63E:"002 
CR-51 Not Detected ---- ... ---- 3.20E-001 
CS-134 Not Detected -.------- .. 6.30E-002' 
CS-137 5.96E-002 3.27E-002 4:79£-002 
EU-152 Not Detected -------~- 9.62E-00:2 
EU-154 Not Detected --------- ,2.76£-001 
EU-1SS Not Detected --------- ,1.4B:C;-001 
FE~5·9 Not Detected --_ ...... ---- 1.12E-001 
GO-133 Not Detect;;ed --"------- 8 .. 80E·002 
HG-203 Not Detecte:d -------- ... 4.'04E .. 00,2 
1-131 Not: Detected --,---- ... -- ,4.2~E·OQ2 
!R-192 No:: Detected -'.- ~ ~ .............. 3.69E-0·Q2 
::-'21) 1.96£+1')01 2.75E+000 3.491:;";001 
MN-S2 . Not Det.ected --------- 4.9912:-00:2 

• MN-S" Not. Det.ected ---- .. - ... - ... 5.09'E-002. 
MO-99 Not Det'ected ... ------- 4.8912:-001 
1\:" -:~ 2 Not Detec-t.ed --_ .. ----- 6.28E.002 
i<,,-2'; Not Detected -~------ ... i.98E-.OO1 
1\;:)-H7 Not. Detected ------ ... -- ;) ,08£.'00 l. 
N: -5,7 Not Detected --------- l.35E-001 
R:Fl.03 Not Detect.ed ---------- 4.19E-002 
RU-106 Not Detected ----- ... --- 4.36E-00l 
S3-122 Not. Detec-ced --------- 7.87£-002 
53-124 Not Detected ... -------- 4.50£-002 
53-125 Not: Det.ected ... -------- l.HE·OOl 
SN-1l3 Not Detect.ed -----_ ... -- 4;98E'-002' 
SR-6S Not Detected --------- S.:;!5E-002 
TA-l B2 Not Detected -----_ ... -- 2.48E-001 
TA-183 Not Detected --------- 2.64E-001 
TL-201 Not Detected ------- ... - l. SSE-001 
y-a8 Not Det.ected ~--.------ 4.l5E-002 
ZN-65 Not Detected -------- ... 1.60E-O'01 
ZR-95 Not Detected --------- 8.95£-002 

• 
-----.-~--. ~ .. 



• 

.. 
... .. 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

3/ P 1 /01 10: 18 : 53 'PM 

.. .. .. 
**.**********~*****.*************.**~**;~**.*********.***.**.*.*~******.* 

: Analyzed by: Ur 0;-0)"" -- Reviewed by! tL ~/5./.r;). : 
~****.*****~*~***~*.*~***~**'~**********~** •. ****~**~~~.****.***.******* 
Customer COLLINS/SALMI (6133/SMO) 
Customer Sample ID 054682-001 
Lab Sample ID 10033904 

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

TJAOU-229-GR-07-5.0-DU Note: 
579.400 gram 

2/28/01 3:35:00 PM 
3/01/01 8:38:40 PM 

LABOl 
6000 I 6002 seconds 

~a-226 and U-235 gamma peaks 
Interfere. Either Isotope 
may be over-estima!ed. 

Comments: 
*~*~*~~**.*.******.******.******************************.*~*********~***~ 

Nuclide Activity 2-sigma MDA 
Name (?C~/gram Error (pei/gram 

------- ----------- -------_.- ----------. 
U-238 No~ De:ected --------- 6. 4~r;- 0;01 
RA-226 1.95E+OOO 6.00E-00I 7 .B4~- ~Ol 
'?B-214 B.nE-OOl 1.33E~001 a .nE-002 
3t-214 7.70E-OOI 1.3SE-001 e.iEiE-004 
P3-210 Not Detect.ed .... - --'- _ ..... 9.68E+OOO 

T!i~2 3 2 " 8. 22 E.- 001 4.06E-.o01 2.66E-001 
RA-228 7.37E-001 3.26E-001 L 96.E,. 001 
Ae-nS 8.03E-OOl 1.S3f-001 L 61E-00I 
TH-228 a.6eE-OOl 1..05E+000 5_BOE-00I 
RA-224 7.97E-OO! 2.15£-001 1.19E':001 
PB-212 8.SSE-001 2.84E-001 4.83E-002 
EI-212 1_01E ... 000 4.26E-001 5. alE- 0'01 
TL-208 7.65E-001 1.45E-001 1.14E-001 

U-235 Not Detected - ... -- .... --- 2.23E-00I 
TH-231 Not Detected -----.---- B.51E+OOO 
FA- 231 Not Detected .. _------- 1.52E+000 
TH-227 Not Detected ---- .. _--- 3.61E-OOI 
RA-223 Not Detected --------- 1.51£,.001 
RN-219 Not Detected --------- ~.4aE~001 
PB-211 Not .Detect·ed -------~- ,1.03E+000 
TL-207 Not Detected -------- .. 1.87E+00I 

AM-241 Not Detected --------- 2.20E-001 
PU-239 Not Detected -_ ... ------ 4.23E+002 
NP-237 Not Detected --------- 2.22E+000 
PA-233 Not Detected ---- .. ---- 6.58E-002. 
TIi-229 Not Det.ected ------ ... -- 1.90E-00l· 

-------_ .... ------



[Summary Report) - Sample 10: : 10033904 
.. :.'. 

Nucli'de 
. Name 

AG-I0Bm 
AG-110m 
BA~133 
BE-J' 
CD-1l5 
CE-139 
CE-Hl 
CE-144 
CO-56 
CO-57 
CO-SB 
CO·60 

. CR-51 
CS-134 
CS-137 
EU-.152 

: :::U-154 
E:.1-155 
FE-59 
G~~153 

HG-203 
I-l:U 
!R-192 
K-40 
MN-52 
f>':N - 54 
MO-99 
NA-2:;! 
NA-24 
I':l-14 7 
1"!-57 
RU-I03 
RU-I06 
59-122 
59-124 
59-125 
SN-1l3 
SR-BS 

'7A-182 
TA-IB3 
TL-201 
'I-:B8 
ZN-65 
ZR~95 

Activity 
(pei/gram ) 

Not Detected ~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

1.6·0E+OOl 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
No·t Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not· Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

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

---~------

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

2.26E+000 

-_ .... ------

----~----

MDA 
(pCi/gram .J 

4.BIE-002 
3,93E-002 
5.51E-002 
3.07E-001 
1.19E-001 
2'. 82,E-002 
5.07E-002 
2.24E-001 
4.54E-002 
2.B7E-002 
4.13E-002 
4.80E-002 
2.~B~-OOl 
5.61E-002 
4.46E-002 
B.59E-002 
2.35E-001· 
1.:PE-00l 
9.0.BE-002 
7.62E':'002 
3.49E-002 
3.74E-002 
3.11E-002 
4.41E:"001 
4 . 92E- 002 
4.69E-002 
4.HE-OOI 

·S.66E-002 
l.75E-00l 
2.47E-00I 
1.25E-00I 
3.66B-002 
3.54E-OOI 
6.BOE-002 
3.B7E-002 
1. OSE-OOI 
4.36E-002 
4.69E-002 
2.11E-001 
2.20E-00I 
1. 45E,:-001 
3.44E-002 
1.43E-001 
B.15E-002 

• 

• 



• 

• 

* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program [806 Laboratory] 

3/02/01 12:01:12 AM 

* 
* 
* 

****~ •• **.***~*** ••• *, •• ~*** ••• ~*****.**~****.* ••• **********.***~*'**.**.* 

: Anaiyzed by: W 0 ~ ·<:1'·0 \ .- \ Reviewe·d by: It-;. I~ I: 
**.********.***.******.**** •• ****!** •• **~***.*.**~*~.~~f********** •• **. 
Customer COLLINSlSALMI (6133/SMO) 
Customer Sample ID 054683-001 
Lab Sample .ID 10033905 

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

Comments! 

TJAOU-229-GR-07-0.0-S Note: 
500.400 gram 

2/28/01 3:30:00 PM 
3/01/01 10:20:58 PM 

LAB 0 1 
6000 / 6002 seconds 

~a-226 and U-235 gamma peaks 
interfere. Either isotope . 
may be over-estimated, 

~.~***~*****~***.****~*************************~****~**~***** •• **.***** •• 

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

--_ ... -- ----.--._ ... - ---------- -------"'!"---
U-238· 1.:2 9E-l-000 1.10E+OOO 6.67E-001 
RA-226 1.8.7E .. OOO 6.89E-:-00I 9.60E-001 
PE~214 8.36B-OOI J..3~E-001 9.07E-002 
E1-214 7.22E-001 1.34E-00I ~.57E-002 

PE-210 Not Petected ... -------- 1.08E+00l 

TH-:232 8.77E-001 4.37E-OOI 2.~4E-001 
RA-228 9.05E-001 4.44E-001 2.34J::-00l 
AC-228 9.33E-00I 2.04E-001 1.61E-001 
TH-22B B.6lE-00l 3.15E-00I 6 .. 57E-001 
RA-:224 e.S7E-00l 2. .~7E-001 1.40E-00I 
PB-212 9.38E-001· 1. 97E- ooi 5.25E-002 
81-212 6.62E-OOI 3.47E-00I 4.89E-001 
TL-208 e .24E-001 1.5eE-OOl 1.24E-001 

U-~3S 1.19E-00l .2.12E-OOI 2.49E~OOl 

TH-231 Not 'Detected ----.,..---- 9.4.2E+OOO 
PA-231 Not Detected --------- 1.74E+000 
TH-227 Not Detected --... -- --- --- 4.05£-001 
RA-223 Not Detected -------~- 1.66E-pOl 
W-2l9 Not Detected --------. 4.91E-OO:!. 
PE-211 Not Detected ---------- 1.ilE+000 
TL-20'1 Not Detected --------- 1.95E+001 

AM'-241 Not Detected --------- 2.45E-00I 
PU-2)9 Not Detected --------- 4.40E+002 
NP-237 Not Detected --------- 2.46£+000 
PA-233 Not Detected --------- 7.63E-002 
TH-229 . Not: Detected --------- 2.15E-00I 

. .. -. '-'. _ ..... _-----'-



[Summary Report] - Sample ID: : 10033905 
",:' 

Nuclide 
Name 

AG-10Bm 
AG-llOm 
BA':'133 
BE-7 
CD-1l5 
CE-139 
CE-141 
CE-144 
CO-56 
CO-57 
CO-58 
CO-60 
CR-51 
CS-134 
CS-137 
EU-152 
EU-.1S4 
EU-1S5 
FE-:59 
GD-1S3 

. HG-203 
I-131 
IR-192 
K-40 
MN-S2 
MN-S4 
.M9-99 
NA-22 
NA-24 
NC-147 
NI-S7 
RU'-103 
RU-106 
SB-122 
$B-124 
SB-125 
SN-U3 
SR-65 
i'A-182 
TA-lS3 
TL-201 
Y-S6 
ZN-65 
ZR-95 

Activity 
(pCi/gram ) 

Not Detected 
Not Detected 

. Not Detected 
Not Detected 
Not. Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detee;:ted 
N.ot Detected 
Not De'tected 
Not De'fei::ted 
)::aot betected 
Not bedre~ed 
Not Det'ected 
Not Detected 
Not Detect.ed 
Not petected 
Not D.etected 

1.S3E"tOOI 
Not Detected 
Not De·tected 
Not Detee;ted 
Not Detected 
Not bet'ected 
Not Detected 
Not Detected 
Not De:tect.ed 
Not Detected 
Not Detect.ed 
Not Detect.ed 
Not Detected 
'Not Detected 
Not Detected 
Not Detected 
Not De'tected 
Not Detected 
Not· Detected 
Not Detected 
Not Detected 

~ 

-_._--- ----_.-.. _ .... -----_. __ ._--

2-sigma 
Error 

-------_ . .:. 

- _0- __ ......... 

~--------

2.S6E+.oOO 

-.--------

_ ... ------ .. 
.... --------

MDA 
(pCi/gram 

5.40E-002 
4.25E-002 
5.87E-002 
3 .. 47E-.o.ol 
1.34E-.oOl 
3 .. 17E-.o02 
5.67E-.o.o2 
2.49E-.o01 
5.08E-002 
3.12E-002 
5.16E-002 
5.40E-002 
3.06E-00l 
5'. 91E'; 002 

. 4. 50E- 00.2 
9.46E .. D02 
2.6.oE-001 
1.45E-.oOl 
$.8~E-002 

. 8. 79 E-.oi02 
3.94E-OD2 
4.16E-Q.o .. 2 
3.53£.002 
3.82E'-'.oD1 
4.61E-002 
4.97E-OD2 
4.63E-0D1 
6.2.oE-O.o2· 
2.20E~OOl 
:2.93E-0·01 
1.32E-001 
4.03E-.o02 
4.15E-001 
8.04E.,.002 
4.05E-002 
1.12E-POI 
4.69E-002 
5.02E-002 
2.28£-.001 
2.52E-.oOl 
1.58E-DOl 
3.99E-D02. 
1.56E-OD1 
S .9·6E-002 

• 

• 



• 

• 

• 

* 
* 
* 

Sandia National Laboratories 
Radiation Protection Sample Diagnostics Program (B06 Laboratory) 

3/0~/01 1:43:31 AM 

* 
* 
* 

*. ., ~'- . J. tIJ . * * Analyzed by: . LA~ O! -u;l.· U\ . '. Reviewed by:. . 61 * *******.**************************~*************** ·.l **************** 
Customer COLLINS/SALMI (61;33/SMO) 
Customer Sample ID 0546&5-001 
Lab Sample ID 10033906 

Sample DescriptionTJAOU-229-GR-06-0.0-S 
Sample Quantity 633,900 gram Note: P..a-225 and U-235 gamma :1eaks 
sample Date/Time 2/'2.BIGl 2:40: 00 PM 
Acquire Start Date/Time . 3/'02101 12 :0.3:.18 AM 

interfere. Either !SotoDe . 
may be cver-es!;rnated. De tector Name . LAg:Ga.· 

Elapsed ,Live/RealTime '. ifr!/:fJi'ri:/ 6·0;02 se6dnithi 

Comments: 
~*****~************ •• *****~*-*******-***************** ********************* 

Nuclide Activity 
Name (pCi/gram 

------- -------.---
U-238 Not Detected 
RA-226 :2 .16E+QDO 
?3-214 7.76E~OOl 

91-214 7.82);;-001 
P9-210 Not Detected 

TH-232 9.SSE-001 
RA-228 B.04E-00l 
Ae-22B 1.04E+000 
TH-22a 1.071::+000 
RA-224 9.B8E-00l 
PB-212 9.09E-00l 
3I-212 1.02E+000 
TL-20B B.6SE-001 

U-23S Not Detected 
TH-231 Not Detected 
PA-231 Not Detected 
TH.-227 Not Detected 
RA-223 Not Detected 
RN-219 Not ,Detected 
PS-211 Not Detected 
TL-207 Not Detected 

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

2-sigma 
Error 
------~--------- ... ~-
6. HE-OOl 
1.2.6E-0:01 
1.331;:-001 
-----.--. 

4.55E-00l 
6.09E-00l 
2 . 07E~.OO1 
:3. nE-OOl 
2.46E-OOl 
3.31E-OOl 
3.90E-001 
1.S6E-001 

------- ..... 
---------
----- .... ---
---------
---------
-'- ----_ .... 
-------~----------
---------
~--------
---------
---------
---------

MIlA 
(pCi/gram 

6.2BE-o.Q1 
8 .39~-OOl 
8.08E-OQ2 
7.23E-o.Q2 
9.16E+OOO 

2.4SE-00l 
2,13E-o.Q1 
l. 42E-00.1 
5.20E~o.01 

1.121;:-0.01 
4.6501:;-00.2 
5.12E-001 
lo13E-001 

2.24E-0.01. 
8.38E+000 
1.52E+o.OO 
3.S1E-00l 
1.49E-o.Ol 
4.26E-~Ol 
9.58E-001 
1. 65E+00.1 

2.17E-001 
3.94E+002 
2.23E+o.OO 
6.37E-o.02 
1. 93E-Oo.1 

.•. _.-._--.----- ----



[Summa~ Report] - Sample ID: : 1003'3906 

NucHae 
Name 

AG-I08m 
AG-l,lOm 
BA-l33 
BE~7 
CD~1l5 

CE-139 
CE~14l 

CE~144 

CO~56· 

CO~57 

CO~S8 

CO~60 
CR~Sl 

CS~134 

CS~137 

'EU~lS2. 
EU~154 

Ell-ISS 
FE~5.9 
GD~153 

HG~203 
I~l31 

.IR~lS2 

.K~40 

f'1.N~ 52 
f'1.N~ 54 
MO~99 

NA~22 

NA~24 

ND~147 

NY-57 
RU~103 

RU.I06 
S8·122 
sa~124 
Sii~12S 

SN·1l3 
SR·85 
TA-182 
TA-183 
TL-201 
Y-8B 
ZN-65 
ZR-95' 

Activity 
(pCi/gram ) 

Not De·tected ~ 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detecte~ 
Not Detected 
Not De·tected 
Not Detected 
Not Detected 

1.11E-OOl 
Not Detected' 
Not Detected 
Not Detected 
Not Detected 
Not De.tected 
Not Detected 
Not Detectea 
Not Detected 

1.7 4E ... O t;ll 
Not Detected 
Not D.e tect.ed 
Not De tect.ed 
Not De te,cted 
Not Det.ected 
Not Detected 
lITo::: Detected 
Not Detected 
Not Detected 
Not: Detec::ted 
Not Dete.cted 
Not Detected 
Not Det.ected 
Not Detected 
Not Detected 

·Not Detected 
Not Detected 
Not Detected 
Not Detected 
Not Detected 

2-sigma 
Error 

3.01E-002 

-----~- .. -

2.42E+OOO 

.. -." .. _ .. ---
-.,;.,------. 

MDA 
(pCi/gram ) 

4.91E-002 
5.12E-002 
5.25E-002 
2.8·BE-00I 
1.24E-001 
2.80E-002 
4.93E-002 
2.24E-001 
4.09E-002 
2.79E:-002 
3.80E-002 
4.6iE-002 
2 .. 69£-0{)1 
5.26E-002 
3.40£-002 
e·" 33E;-002 
2 .HE- 001 
1.2BE-001 
9.08E:'002 
7.58E-00;2 
3.63E-0·02 
3.70£-'002 
3.10£-002 
3 .. 44 £- 00.1 
4.33£-002 
4.50£-002 
4.07E·':001 
5.67E-0{)2 
1.94E,.001 
2.58E-001 
1.12E-001 
3,51E-Oei2 
3.59E-001 
6.99E-002 
.3.5:2$-002 
9.96E-002 
4.34E-002 
4;26E-002 
1. 99£-001 
2.26£-001 
1.UE-001 
3.26'E-002 
1.33E-00I 
7.S1E-002 

... 
. -.--.. -... - ---_ ... -----, 

• 

• 



•

• ". ~ ... '* ** 'It. * ...... '* * ........... '* **'*. ,. .... * ** ... ~ .... '**~ .. * "* .. *'; ••• ' •• * .. **.1t ...... ****** .... **** .... 
• . Sandia National Laboratories * 
• Radiation Protection Sample Diagnostics Program [B06 Laboratory] * 

• 

* 3/02/01 3:25:47 AM * 
***.****** •• ~************~*~*.***.**.~**************** *************.**** 

: Analyzed by:L,tJ-03.0?.\ll ". Reviewed by: J?d~) : 
*****************l*****.*****.********************~~~f******.********* 
Customer 
Customer Sample 1D 
Lab Sample ID 

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

Comments: 

COLLINS/SALMI {6133/SMO) 
• 0546BB-00l 

10033907 

TJAOU-229-GR-EB...;OOl 
420.600 mL 

2/2B/01 4:00:00 PM 
3/02/01 1:45;37 AM 

LAB 0 1 
6000 / 6001 seconds 

•.•• **.**~ ... **.*.*.****~*******~ ••• **********.***~*****.***** .. ~*.**~**** ... 

'~Nuclide Activity 2-si·gma MDA 
Name (pCi/mL E,:ror {pCi/mL 

.. _----- -----~----- -------.--- -----------
U-23.B Not Detected --------- 3 .J..3E- 0.01 
AA~226 Not Detected ----- ..... _- 4.92E-.00l 
PB-214 Not Detected --------- 5.17E-002 
31-.214 Not Det.ect.ed --------- 5.BOE-002 
?B-2Hl No.t Detected --------- 4· .15E-tOOO 

TH-232 Not De"tected --------- 1.66?-OOl 
, RA-22,a Not Dete,cted .. - .... - ..... -.- .. 1. 72E."OO'1 

AC-22,B Not Detected --------- 1. 22E-OOl 
TH-228 Not Detected --------- 5. 71E- 001 
RA-224 Not Detected --------- 1. 63E- 001 
PB-212 Not Detected --------- 4 .11E- 002 
31-212 Not .Detec;ted --------- 3.50E-00l 
TL-20B Not Detect.ed --------- B.23E-002 

U-235 Not Detected --------- 1.42E-001, 
TH-23l Not Detected --------- 4.48E+OOO 
PA-231 Not Detected --------- 1.10E+OOO 
TH-227 Not Detected --------- 1.4BE-001 
RA-223 Not Detected --------- B.07E-002 
RN-219 Not Detected -------.-- 3.04E-OOl 
PB-211 Not Detected' --------- 6.501:;-001 
TL-207 No.t Detected --------- 1.15E+OO1 

AM-241 Not Detected --------- 1. 04:E-001 
PU-239 Not Detected' --------- 2.33E+002 
NP-237 Not Detected --------- 1.,lSE+OOO 
PA-233 Not Detect,ed --------- 4.70E-002 
TH-229 Not Detected --------- 1.17E-001 

r 

,. 



... 

. ,,:' 
. [Summary. Report) - Sample ID: 10033907 

Nuclid~ Activity 2-sigma MDA 
Name (pCi/mL Error (pCi/mL ) 

------- ..................... "- -- ---------- --~-- .... ----
AG-IOBm Not Detected --------- 2.6BE-002 
AG-llOm Not Detect,e-d -_ ... ------ 2.40E-002 
BA-l33 Not Detected --------- Z.77E-002 
BE-7- Not Detected --------- 2.0SE.,.001 
CD-ll5 ·Not Detected --------- 6.31E-002 
CE-139 Not Detected --------- 1. 7SE.,. 002 
CE-141' Not Detected --------- 3.llE-002 
CE-14.4 Not Detected --------- 1.3aE-OOl 
CO-56 Not Detected --------- 3.12E-002 
CO-57 Not Detected -----.,.--- 1.S6E-002 
CO-58 Not Dete'cted --------- 2.70E-002 
CO-60 Not Detected --------- 3.21E-002 
CR-'51 Not Detected --------- 1.79E-OOl 
CS-134 Not Detected ......... -- ............... 2.46E-002 
CS-137 Not Detected - ... ------- 2.47E-002 

. EU-152 Not Detected ... -,-- .................. 5.53E-002 
EU-lS4 Not Detected --------- 1. 22E-00I 
:;:U-;t55 Not Dete'cted -- .... ------ 7.3BE-002 
FE-59 Not Detected --------- 4.29E-002 
GD-153 Not Detected --------- 4.44E-002 
HG~203 Not !)etected --------- 2.19E-OO;2 
1-131 Not Detected --------- 2.S9:E-002 
!R-192 Not Detected --------- i.12E-002 • K-40 Not Detected --------- 3.79E-00l 
MN-52 Not Detected --------- 3.94E-002 
oMN-54 N:>t Detected --------- 2.94E-002 
1'10-99 Not ~etected --------- 2.65E-.ool 
NA-22 No: Dete.cted ---_ ... - ... 3.3BE-002 
NA-24 No: Detected --------- 1. 22E-OOI 
ND-147 No: Detected --------- 1.74E-OOl 
NI-57 Not Detected --------- 6~S51E-002 
RoU-I03 N:>t Detected --------- 2.59E-002 
RU-I06 N:>t Det .. ected --------. ~.41E-OOl 
53-122 Not Oe~ected -----.--- 3.9SE-002 
5B-124 Not Detected I --------- 2.44E-002 
SB-125 Not Detected --------- 6. nE-002 
SN-1l3 Not Detected --------- 2. .BBE-O.02 
5R-85 Not Detected --------- 3.1SE-002 
TA-IB2 Not Detected -~------- B.6BE-002 
.TA-183 Not Detected --------- 1.OSE-OOl 
TL-~Ol Not Detected --------- 6.91\E-002 
Y-8S Not Detected --------- !2.79E-002 
ZN-65 Not Detected ~-------- 5.74E-002 
ZR-S5 Not Detected ---------- 4.2SE-002 

• 
, 
, -



•

... * .. *. **.* '* ........................ .,. *'*.,. .'*.* * •• *. **~.** .. "! ...... * * ... 'It. *****.***** .. ******** 

.. Sandia Nptional Laboratories. .. 

.. . Radiation Protection Sample Diagnostics Program [806 Laboratory] .. 

• 

.. 3/02/01 11 :32 :38 AM .. 
'* '* ............. ~ ..... '* • * .. '* * * '* ...... -II ... '* '* .. * ir • .......... '* 'It ........... * .. '* '* *' '* ...... * .. '* .... "'" .... * '* '* .... * .. * '. ,.. .. * ..... * 

: Analyzed by: .Ul-. 03·0)..0\ . RevieWedby:",( .. I/~1 .. : 
... * .. ********** .. **~*****.***** •• *.****** .. **.** •••• ~~£~**.**.* •••• * ••• 
Customer COLLINS/SALMI (6133/SMO) 

. Customer Sample ID l.JlJ3 CONTROL SAMPLE USING CG134 
Lab sample ID 10033908 

Sample Description 
Sample Quantity 
S·ample Date/Time 
Acquire Star~ Dat.e/Time 
Detector Name 
Elapsed Live/Real 7ime 

MIXED GAMMA STANDARD CG134 
1:-000 Each 

11/01/90 12:00:00 PM 
3/02/01 11:22:25 AM 

LABtl1 
600 / 604 seconds 

Comments: 
*.***.*.***.**.*****************~***~***************** *******************. 

Nuclide Ac~ivity 2-sigma MDA 
Name [pCi/Each Error (pCi/Each 
-----~- ----------- ---------- --., - _ .... - - - - --
U-23il .Not De.::ected -- - - ---'-- 2.64E+003 
RA-22o Not Decected --------- 5.43E+003 
?3- 2H: Not Det.ected ---_ .. _--- 6.77E+002 
31-214 Not De':.ected --------- 6.22E+002 
?3-220 Not De~ecced --------- 7.61E+0.O-Q 

TH-232 Not Detected --- ... - ... --- 2.12E+003 
p.A-n.8 Not De'tected --------- 2.66E+OO3 
AC-228 Not. Detecte~:r --------- 1,54£+003 
TH-n8 Not Detected --------- 2.69E+005 
PJ..- 22~ Not Detected -- ... ------ 9.49E+003 
?3-212 Not D~tected --------- J,.77E+OO4 
31-212 Not Det·ected --------- 1.64E+005 
T>20a Not Detected --------- 3.96£+004 

tJ-235 Not Detected --------- 1.35E+003 
TH-231 Not· Detected - ... ------- 4.31E+004 
?A-23). Not D.etected ------"':-- 1.32E+OO-Q 
TH-227 Not Detected --------- :2.31E+003 
RA-223 . Not. Detect'ed ----- .. --- 1.00E+026 
RN-219 Not Detected --------- 6.12E+003 
?B-211 Not Detected --~------ 1.39E+004 
T!.-207 Not Det.ected ------- ... - 2.37£+005 

AM-241 8.64E+004 1. 24E+004 1.88·E+OO3 
PU-239 Not Detected _ .. ------- 2.28E+006 
N?-237 Not Detected ----- .. - .. - 1.21E+D04 
PA-233 Not Det.ected --------- 5,89E+002 
TH-22.9 Not Detected --------- 1.07£+003 

. . __ .... _-------_. - ..... _ ... -... _ ...... . 

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

------- ---------- ---------- ----------
AG-10Bm Not Detected --------- 3.01E+002 , 
AG-llOm Not Detected --------- 6.;36£+007 
BA-133 Not Detected --------- 8 .'30~+002 
BE-7 Not Detected -------- ... 1.0QE+02'6 
CD-llS Not Detected .. ~------- 1.00E+026 
CE-139 Not 'Detec;:ted --------- 3.12E+010 
CE-Hl Not Detected --------- 1.00E+026 
CE-H4 Not Detected --------- 1.26E+007 
CO-SCi Not Detected --------- 1.99E+0.17 
CO-57 Not Detected ---------. 2.48E+006 
CO-58 Not Detected --------- 3.60£+018 
CO-60 B .01E+0·04 1.0SE+004 7.64£+002 
CR-S1 Not, betected ..... _ .......... -.- 1.'OOE+026 
CS-134 Not Detect ed' --------- 9.35E+003 
CS-137 6.91£+004 8.93E+003 4.24E+002 

,EU-1S2 Not Detected ----.----- 8.39£+002 
EU-1S4 No.t Detected --- .. ----- 3.01£+003 
EU-lSS No:: bet,ec;ted --------- 3.34E+003 
FE-59 No:: Detected ---_ ... ---- 1.00.E+026 
'GD-153 Not ::letected --------- 2.21E+007, 
1iG-203 Not Det.ected --------- 1.00;:+026 
! -131 Not Detected -..,.------- 1.00E+026 
!R-192 Not. Detected -------'-- 6.581::+017 • K-tiO Not De'tect·ed --------- 1:48E+003 
MN-52 Not Detected ... ... -'- ............ - 1;00£+026 
MN-S4 No: De:.ec·ted --------- 1.541::+0'06 
:MO-99 Not De,:tected --------- 1.00E+O'26 
NA-22 Not Detected --------- 3 .30E+OO'3·' 
l\A-24 Not: Dete:::t_ed .... ------- 1. O'OE+O'26 
ND; 147 Not Detec~·ed. --------- 1.0O'E+O~6 

,~1-57 No,t Detect.ed. --------- 1.O'OE+026 
RU-103 Not Detected --------- 1.O'O'E+O'26 
RU-106 Not Det.eCted -.-------- 3 .. 5BE+OOt5 
53-122 Not Detected --------- 1.00$Hl26 
Si3-i24 Not Detected --------- 2.13E+021 
5B-125 Not Detected ---"'!'----- 1.56E+OO'4 
SN-113 Not Detected ------..,.-- 3.23E+012 
SR-8S Not Detected --------- 1.27E+020 
TA-182 Not Detected --------- 8.9BE+{)12 
TA-1B3 Not Detec·ted ----- .... --- 1.00E+026 
TL-2Q1 Not: Detected --------- 1.00E+026 

, y-SS Not Detect.ed --------- 7,. 75E+Ol~ 
ZN-6S Not Det.ected .... -------- 4.02E+007 
ZR-95 Not Detected --------- 2 .98E+020· 

• \ 
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.,; .. 
SWMU 229: RISK ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 229 at Sandia National Laboratories/New Mexico 
(SNUNM) is located about 110 feet south of the southern apex of Technical Area (TA)-II. The 
site has the misleading name Storm Drain System Outfall, which was assigned in the early· 
1990s before the design of the TA-II utilities was well understood. SWMU 229 encompasses 
0.16 acres of unpaved ground on land that is owned by Kirtland Air Force Base (KAFB) and 
leased to the U.S. Department of Energy (DOE). The site is situated at the slope break 
between the steeply sloping, northern rim of Tijeras Arroyo and the nearly flat floodplain below. 
Ground elevations range from approximately 5,350 to 5,400 feet above mean sea level 
(SNUNM April 1995). 

From 1947 through 1992, SWMU 229 was one of the two waste-water discharge pOints for the 
SWMU 48 high explosive (HE) drain system that was connected to T A-II Buildings 904, 913, 
and 914. Waste water from floor drains located in the three buildings flowed by gravity via . 
cement piping to the outfall ditches at SWMUs 227 and 229. Only the lowermost segment of 
the SWMU 229 outfall ditch has been visible since 1993, when the Environmental Restoration 
(ER) Project began investigating the site. Originally, the outfall ditch measured approximately 
250 feet long by 20 feet wide and ranged In depth from3 to 10 feet below ground surface (bgs). 
The area surrounding SWMUs 227 and 229 has historically been sloped so that storm water 
was not directed into the outfall ditches. Similarly, sanitary (septic) waste was not discharged at 
either site. . 

Building 904, the largest of the three buildings consisting of approximately 10,000 square feet, 
was initi.ally used in the 1950s for the assembly of nuclear weapons. During the assembly 
process, HE shavings fell onto the building floor, which was cleaned with water and possibly. 
kerosene. The water flowed into floor drains connected to the HE drain system and discharged 
at the northern rim of the arroyo at SWMUs 227 and 229. Mechanical filtration that took place 
at an HE catch box (solids retention tank) located in the drain system piping removed the HE 
particulates. Starting in the 1960s, Building 904 was used as an HE research laboratory and 
also may have contained laboratories for photographic processing and chemistry research. 
Building 913 encompassed approximately 3,400 square feet and was primarily used for. 
explosives testing; other uses included component assembly, high pressure testing, and 
security training. Building 914 (500 square feet) was used for the storage of maintenance 
equipment and supplies. Floor drains in Buildings 913 and 914 also were connected to the HE 
drain system (IT December 1996). Discharge of waste water at SWMU 229 was discontinued 
in 1993 when the HE drain system piping was replaced with a sewer line that was connected to 
the City of Albuquerque (COA) sewer system. Buildings 904,913, and 914 were demolished 
in 2002. 

Process knowledge indicates that the waste water from Building 904 possibly contained 
acetone, methylene chloride, trichloroethylene (TCE), methyl ethyl ketone, nitromethane, 
carbon tetrachloride, toluene, xylenes, Freon™ compounds, hexane, various alcohols 
(methanol and isopropyl), metals (barium, cadmium, chromium, lead, silver, and titanium), HE 
compounds (Baratol, Compound B, HMX [octogen], RDX [cyclonite], and black powder), ( 
ammonium hydroxide, cyanide, kerosene, and possibly traces of radio nuclides such as Cs-137, 
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, 
U-235, U-238, PU-239, and H-3. Chemicals used at Building 913 included acetone, boron, . 
chromium, diborane, inert gases, isopropanol, mercury, nickel carbonyl, phosphine, 
phosphorous, titanium, and trichloroethane (IT December 1996). These chemicals are not 
known to have been discharged to the Building 913 floor drain. Hazardous or radioactive 
materials are not suspected of being stored or used at Building 914. 

As a result, the contaminants of concern (COCs) for SWMU 229 are volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), HE compounds, cyanide, 
metals, and radionuclides. 

The volume of waste water discharged at SWMU 229 was not documented by T A-II personnel. 
However, historic aerial photographs suggest that the volume was not large. Even though the 
discharge of waste water began in 1947, the 1951 aerial photograph does not show much soil 
erosion. The depth and width of the outfall ditch varies little between the 1951 and 1993 
photographs. Only a minor amount of soil erosion is evident. Vegetation visible in the aerial 
photographs suggests that the volume of waste water declined substantially after the early 
1960s. The photographs also show that water and sewer lines were installed in 1979 and 1993 
near the western end of SWMU 229 .. Installation of a sewer-line junction box and a manhole 
enlarged the western end of the outfall ditch in 1993. In 2001, the western end of the outfall 
ditch was backfilled for the purpose of stabilizing the nearby sewer lines. 

The ER Project has not observed any stained soil at SWMU 229 during inspecticins conducted 
between 1993 and 2003. In 1994, the ground surface was surveyed for unexploded 
ordnance/HE and radioactive materials; no anomalies were detected. Exploratory trenching 
was conducted in 2001 at SWMU 229 for the purposes of verifying the historical aerial 
photographs and for collecting soil samples. A 33-foot-long trench, excavated to a maximum 
depth of 9 feet across the upper end of the outfall ditch where waste water had discharged, 
verified that the HE drain system piping had been removed. No stained soil was observed. 

Three rounds of soil sampling have been conqucted at SWMU 229. In September 1994, eight 
soil samples (229-01-A through 229-04-B) were collected from the outfall ditch. The 
sampling interval extended from the ground surface to 3 feet bgs. In February 2001, three 
hand-auguring locations (T JAOU-229-GR-05,T JAOU-229-GR-06, and T JAOU-229-GR-07) 
were sampled to a maximum depth of 19 feet bgs. The soil samples consisted of native soil 
and were collected from the exploratory trench and along the outfall ditch. In March 2001, 
soil samples were collected to a depth of 275 feet bgs during the drilling of Soil-Vapor 
monitoring well 227-VW-01 , which is located approximately 50 feet northeast of the eastern end 
of SWMU 229. Soil samples were collected at depths of 20, 100, 150, 200, 250, and 275 feet 
bgs. Analytical results from the three rounds of sampling are discussed in Section II (Data 
Quality Objectives). 

Soil-vapor samples were collected from monitoring well 227-VW-01 during five quarterly events 
from April 2001 through March 2002. Summa™ canisters were used to collect soil-vapor 
samples from sampling ports set at depths of 25, 75,125,175, and 225 feet bgs. The samples 
were submitted to the QuanterraiSevern Trent, California, laboratory and analyzed for VOCs 
using U.S. Environmental Protection Agency (EPA) Method TO-14 (EPA November 1986). 
Seventeen VOCs were detected, but most were single-digit "J" values (above the method 
detection limit but less than the practical quantitation limit). The predominant VOC in soil vapor 
was TCE. The maximum TCE concentration for the five quarters was 14,000 parts per billion 
on a volume/volume ratio (ppbv) in a sample collected from a depth of 225 feet bgs. The 
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percentages of total VOCs that can be attributed to TCE ranged from 66.7 to 100 percent. For 
the sampling ports at 75,125,175, and 225 feet bgs, TCE comprised 92.4 to 100 percent of the 
total VOC values. The sampling port at 25 feet bgs consistently yielded a more varied set of 
VOCs, but the associated VOC concentrations were orders of magnitude less than the deeper 
sampling results . 

. The maximum total VOC concentration at monitoring well 227-VW-01 was 14,044 ppbv. For 
perspective, the soil-vapor investigation at the SNUNM Chemical Waste Landfill (CWL) used 
the New Mexico Environment Department (NMED)-approved 1 OO,OOO-ppbv threshold for 
defining the total VOC plume edge (SNUNM December 1992; Sisneros February 1993). 
The NMED has not specified a threshold value for SWMU 229. The CWL threshold value is 
nearly an order of magnitude greater than the maximum totalVOC concentration from 
monitoring well 227-VW-01. Therefore, additional soil-vapor characterization at SWMU 229 
was not necessary. 

Groundwater results were obtained from the Tijeras Arroyo Groundwater (TAG) Investigation 
(SNUNM November 2002). Thenearest well to SWMU 229 is monitoring weIlTA2-W-19, . 
which is located approximately 500 feet southeast of SWMU 229 and directly downgradient of 
the site. The monitoring V\lell is completed in the perched system at 263 to 283 feet bgs. The 
most recent eight quarters of groundwater analyses available for monitoring well TA2-W-19 are 
from November 1999 through March 2002. Analyses were performed by the ER Chemistry . 
laboratory. No significant groundwater contamination was evident for samples collected 
from monitoring well T A2-W-19. Four VOCs (TCE, 1, 1-dichloroethene [DCE], bromomethane, 
and cis-1 ,2-DCE) were reported. TCE concentrations in groundwater ranged from 0.96 to 
2.3 micrograms {Jlg)/liter (l) and were below the EPA maximum contaminant level (Mel) of 
5.0 Jlgll (EPA July 2002). The other three VOCs were reported with "J" values and were below 
the respective MCls. Similarly, none of the metals exceeded MCls. Nitrate concentrations in 
groundwater ranged from 3.8 to 24 milligrams (mg)/L. The average nitrate concentration was' 
10.3 mg/l, which was slightly above the MCl of 10 mg/L. Nitrate results from the lastfour 
quarters were below the MCl and ranged from 7.2 to 8.8 mg/l. 

The annual preCipitation for the area, as measured at Albuquerque International Sunport,is 
8.1 inches (NOAA 1990). During most rainfall events, rainfall quickly infiltrates the soil near 
SWMU 229. However, virtually all of the moisture subsequently undergoes evapotranspiration. 
The estimates of evapotranspiration for the KAFB area range from 95 to '99 percent of the 
annual rainfall. Because of the steep slope along the northern rim of Tijeras Arroyo, a 1998 
surface-water assessment determined that the site has a high erosion potential. 

No springs or other perennial surface-water bodies are located within four miles of SWMU 229.· 
The site is located approximately 1 ,500 feet west of the active channel of Tijeras Arroyo but not 
within the 100-year floodplain. However, surface water flows only several time~per year in that 
segment of the active channel nearest SWMU 229. Tijeras Arroyo is the most significant 
surface-water drainage feature on KAFB. The arroyo originates in Tijeras Canyon, which is 
bounded by the Sandia Mountains to the north and the Manzano Mountains to the south. The 
arroyo trends southwest across KAFB, eventually merging with the Rio Grande approximately 
8.7 miles west of SWMU 229. 

Groundwater monitoring for the area surrounding SWMU 229 is conducted as part of the TAG 
Investigation (SNUNM November 2002). Two water-bearing zones, the perched system and 
the regional aquifer, underlie SWMU 229. The perched system is not used for water supply 
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purposes. The depth to the perched system is approximately'270 feet bgs. The depth to 
the regional aquifer is approximately 470 feet bgs. The COA, KAFB, and the Veterans 
Administration utilize the regional aquifer as'a water supply source. The nearest downgradient 
water-supply well is KAFB-1, which is located approximately 1.4 miles northwest of the site. 

Grasslands, including species such as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 229. The site also is vegetated by i'uderal 
species, such as Russian thistle (tumbleweed). No threatened or endangered species have 
been identified in the vicinity of SWMU 229 (Hoagland September 1994; IT February 1995) and 
no cultural resources have been documented. 

Soil at the site has been identified as the Bluepoint-Kokan Association (USDA 1977). For 
purposes of defining the background levels of metals and radionuclides in soil, this soil has 
been included as part of the Sandia North Supergroup. The Bluepoint-Kokan Association 
consists of Bluepoint loamy fine sand, which is developed on slopes of 5 to 15 percent, with 
.Kokan gravelly sand on slopes of 15 to 40 percent (USDA, 1977). These soils are slightly 
calcareous and mildly to moderately alkaline. The surficial deposits are underlain by the upper 
unit of the Santa Fe Group, which consists of coarse- to fine-grained fluvial deposits from the 
ancestral Rio Grande that interfinger with the coarse-grained alluvial fan/piedmont facies 
extending westward from the Sandia and Manzano Mountains (SNUNM March 1995). The 
upper unit of the Santa Fe Group is approximately 3,000 feet in thickness in the vicinity of the 
site (SNUNM November 2002). 

II. Data Quality Objectives 

The Data Quality Objectives (DOOs) for SWMU 229 were presented in two documents:'-
1) the 1994 Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit lOU] 
(SNUNM June 1994), and 2) the 2001 Sampling and Analysis Plan - SWMUs 227 and 229-
Tijeras Arroyo OU 1309 (SNUNM February 2001). The two sampling and analysis plans 
(SAPs) identified the site-specific confirmatory locations, sample depths, sampling procedures, 
and analytical requirements. The DOOs also outlined the Ouality Assurance (OA )/Quality 
Control (QC) requiremen.ts necessary for producing defensible analytical data suitable for risk 
assessm!3nt purposes. The confirmatory sampling was designed to determine whether soil 
contamination had resulted from the discharge of T A-II waste water. Therefore, 'soil samples 
were collected along the outfall ditch at locations both beneath and downslope of the waste
water discharge point. 

Tables 1,2, and 3 list the soil samples that were collected at SWMU 229 during the three . 
rounds of sampling. The tables also include the number and type of analyses for each soil 
sample. The soil samples from all three rounds were analyzed for VOCs, SVOCs, Resource 
Conservation and Recovery Act metals, chromium-VI, HE compounds, and gamma-emitting 
radionuclides. Samples from the first round also were analyzed for cyanide and H-3. Samples 
from the third round also were analyzed for chloride and cyanide. The analytical laboratories 

. consisted of Environmental Control Technology Corporation (ENCOTEC), Quanterra 
Environmental Services, General Engineering Laboratories, Inc. (GEL), and the on-site 
SNUNM Radiation Protection Sample Diagnostics (RPSD) Laboratory. 
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Table 1 
Number of Off-Site Analyses for Soil Samples Collected at SWMU 229 

September 1994 

RCRA Number of 
Sample Typ_ea,b,c VOCs SVOCs TPH Metalsd Radionuclidese Analyses 

Soil 4 4 4 S 12 32 
DupJicate 2 1 0 1 1 5 
Equ~ment Blank 1 1 1 1 2 6 
voe Tr~ Blank 1 - - - - 1 
Total Samples 8 6 5 10 15 44 

"Sample numbers: 229-01-A, 229-01-B, 229-02-A, 229-02-B, 229-03-A, 229-03-B, 229-04-A, 229-04-8 
bSampling dates: September 29 and 30, 1994. 
cAR/COC Forms: 000S05 [SCL 01760], 000S05-A[SCL 01761], 00080S-B [SCL 017S9], 000932 [SCL 
dlncludes the eight RCRA metals and chromium-VI. 
elncludes gamma-emitting radionuclides and H-3. 
01762], 000933 [SCL 01618], 000934 [SCL 01763]. 
AR/COC = Analysis RequesVChain-of-Custody. 
RCRA = Resource Conservation and Recovery Act. 
SCL = Sample collection log. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbons. 
voe = Volatile organic compound . 

. = Not analyzed . 

Table 2 
Number of Off-Site Analyses for Soil Samples Collected at SWMU 229 

June 2001 

RCRA HE Number of 
Sample Typea,b,c VOCs SVOCs Metalsd Compounds Radionuclidese Analyses 

Soil 4 4 4 4 'S 
Duplicate 1 1 1 1 --'- 3 
Equipment Blank 1 1 1 1 
VOC Trip Blank 1 - - -
Total Samples 7 6 6 6 

"Sample numbers: T JAOU-229-GR-OS-14.0-S, T JAOU-229-GR-OS-19.0-S, 
TJAOU-229-GR-06-0.0-S, T JAOU-229-GR-06-3.0-S, T JAOU-229-GR-06-3.0-DU, 
T JAOU-229-GR-07-0.0-S, T JAOU-229-GR-07-S:0-S, T JAOU-229-GR-07-S.0-DU, 
T JAOU-229-GR-EB-001, T JAOU-229-GR-TB-001. 
bSampling date: February 27, 2001. 
cAR/COe Forms: 604300, 604301. 
dlncludes the eight RCRA metals and chromium-VI. 
elncludes gamma-emitting radionuclides andgross alphalbeta activity. 
AR/COe= Analysis RequesVChain-of-Custody. 
HE = High explosive(s). 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
VOC = Volatile organic compound. 

= Not analyzed. 
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Table 3 
Number of Off-Site Analyses for Soil Samples Collected at the 
. . Borehole for Monitoring Well 227-VW-01 

March 2001 

RCRA HE Number of 
Sample Typea,b,o VOCs SVOCs Metalsd Compounds Cyanide Chloride Radlonuclidese Analvses 
Soil 6 2 2 2 2 2 4 20 
Duplicate 1 - - - - - - 1 I 

VOG Trip Blank 1 1 
, - - - - - -

Equipment Blank 1 1 1 1 1 1 2 8 
Total Samples 9 3 3 3 3 -----

3 _.- 6 -- 30~ 

'Sample numbers: T JAOU-227-VW-01-20.0-S, T JAOU-227-VW-OHOO.0-S, T JAOU-227-VW-01-100.0-DU, T JAOU-227-VW-01-1S0.0-S, 
TJAOU-227-VW-01-200.0-S, TJAOU-227-VW-1-2S0-S, TJAOU-227-VW-01-27S-S, TJAOU-227-VW-EB-001, TJAOU-227-VW-TB-001. 
bSampling dates: March 26, 27, 28. 29, 2001., 
cAR/COC Forms: 604199, 604200, 604204, 60420S .. 
dlncludes the eight RGRA metals,chromium-VI, and titanium. 
elncludes gamma-emitting radionuclides and H-3. 
AR/GOC = Analysis RequesVGhain-of-Custody. 
HE = High explosive(s). 
RCRA = Resource Conservation :and Recovery Act. 
SVOG = Semivolatile organic compound. 
VOG = Volatile organic compound. 

= Not analyzed. 
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As shown inTable 1, the first round of sampling was conducted at the SWMU 229 outfall ditch 
in September 1994. The eight soil samples (229-01-A through 229-04-8) were collected with 
either a hand trowel or a hand auger to a maximum sampling depth of 3 feet bgs. 

In February 2001, soil samples were collected with a hand auger at three locations 
(TJAOU-229-GR-05, TJAOU-229-GR-06, and TJAOU-229-GR-07) along the SWMU 229 outfall 
ditch (Table 2). A backhoe also was used to excavate a 33-foot-long exploratory trench to a 
maximum depth of 9 feet across the upper end of the outfall ditch where the waste water had 
discharged from the HE drain system piping. Undisturbed (native) soil samples were collected 
to a maximum depth of 19 feet bgs. 

In March 2001, soil samples were collected with a spilt spoon during the drilling of soil-vapor 
monitoring well 227-VW-01 (Table 3). The well is located approximately 50 feet northeast of 
the eastern end of SWMU 229. Soil samples were collected at depths of 20,100,150,200, 
250,and 275 feet bgs. 

Analytical results from the three rounds of soil sampling are incorporated into this risk 
assessment. Six metals (arsenic, barium, cadmium, chromium, lead, and silver) were 
detected at levels slightly above background. Three VOCs (acetone, methylene chloride, and 
2-butanone) were reported, with 2-butanone having the greatest VOC concentration at 
0.0191 J mg/kilogram (kg). Seven SVOCs (acenaphthene, anthracene, fluoranthene, fluorene, 
phenanthrene, pyrene, and bis[2-Ethylhexyl] phthalate) were reported; bis(2-ethylhexyl) 
phthalatehad the greatest SVOC concentration at 0.0885 J mg/kg. No total petroleum 
hydrocarbon~ or HE were detected in the soil samples. The maximum cyanide concentration 
was 0.159 J mg/kg. Two radionuclides (Cs-137 and U-235) were reported at levels slightly 
above background. 

Table 4 summarizes the analytical methods and the data quality requirements from the two 
SAPs. Excluding the 36 QA/QC analyses, a total of 90 analyses were reported for the 

. SWMU 229 confirmatory soil samples. This includes 76 analyses from the off-site laboratories 
(ENCOTEC, Quanterra Environmental Services, and GEL) and 14 samples from the on-site 
RPSD Laboratory. 

As shown in Tables 1,2, and 3, the QA/QC analyses consisted of soil duplicates, VOC trip 
blanks, and eqUipment blanks. For the three rounds of soil sampling, duplicate samples were 
collected at ratios that ranged from one duplicate per four environmental samples to one 
duplicate per twenty environmental samples. This ratio range was adequate when compared to 
the ER Project Quality Assurance Project Plan (QAPjP) ratio of 1 :20. The aqueous VOC trip 
blanks were supplied by the analytical laboratories. The equipment (aqueous rinsate) blanks 
were prepared in the field as part of the sampling effort. No significant QA/QC problems were 
identified in the analyses for the VOC trip and eqUipment blanks. 

The analytical data also were verified/validated by SNUNM in accordance with the QAPjP. The 
1994 analytical data were reviewed using the Data VerificationNalidation (DV) process 
(SNUNM July 1994) involving DV1 and DV2 checklists (see Attachment E of the SNUNM ER 
Project Response to NMED Notice of Deficiency for SWMUs 227 and 229 Proposals for No 
Further Action [NOD Response]). The 2001 analytical data were reviewed using DV3 
procedures according to the "Data Validation Procedure for Chemical and Radiochemical Data," , 
SNUNM ER Project Analytical Operating Procedure (AOP) 00-03, RElv. 0 (SNUNM January , 
2000). The DV3 reports also are presented in Attachment E of the SNUNM ER Project NOD 
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Table 4 
Summary of Data Quality Requirements and Total Number of Analyses for 

Confirmatory Soil Samples Collected at SWMU 229 

Analytical Data Quality Analyses from Analyses from 
Method" '.evel Off-Site Laboratoriesb On-Site .Laboratoryc 

VOCs· Defensible 14 -
EPA Method 8240/8260 
SVOCs Defensible 10 -
EPA Method 8270 
TPH Defensible 4 -
EPAMethod 8015 
RCRA metals, chromium-VI, Defensible 14 -
titanium 
EPA Method 601017000 
HE Compounds Defensible 6 - . 

EPA Method 8330 
Cyanide Defensible 2 -
EPA Method 9010 
Chloride Defensible 2 -
EPA Method 300 
Gamma Spectroscopy Defensible 10 14 
EPA Method 901.1 . 
H-3 Defensible 10 -
EPA Method 901.1 
Gamma Spectroscopy Defensible 4 -
Gross Alpha/Beta Activity 
EPA Method 900 . 

Total Number of Analysesd - 76 14 

"EPA November 1986. 
bThe off·site laboratories are ENCOTEC; Quanterra Environmental Services, and GEL 

. cThe on·site laboratory is the RPSD Laboratory~ 
ctrhe number of analyses does not include QA/QC samples (duplicates, equipment blanks, and VOC trip 
blanks). . 
ENCOTEC ,;, Environmental Control Technology Corporation. 
EPA = U.S. Environmental Protection Agency. 
GEL = General Engineering Laboratories, Inc. 
HE = High explosive(s). 
QA = Quality assurance. 
QC = Quality control. 
RCRA = Resource Conservation and Recovery Act. 
RPSD = Radiation Protection Sample Diagnostics. 
SVOC = Semivolatile organic compound. 
SWMU. = Solid Waste Management Unit. 
TPH = Total petroleum hydrocarbons. 
VOC = Volatile organic compound. 

= Not analyzed: 
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RespohSe. 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). Data packages from all of the analytical laboratories were determined to 
be defensible, and are therefore acceptable for use in the proposal for no further action (NFA) 
(SNUNM June 1995). Therefore, the DOOs have been fulfilled. 

III. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 229 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings and ER Project 
records. The DOOs contained in the SAPs identified the sample locations, sample density, 
sample depth, and analytical requirements. The sample data were subsequently used to 
develop the final conceptual mode.! for SWMU 229 which is presented in Attachment J of the 
SNUNM ER Project NOD Response. The quality of the data used to specifically determine the 
nature, migration rate, and extent of contamination is described in the following sections. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COCs at SWMU 229 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, metals, HE compounds, cyanide,chloride, 
nitrate, total KJeldahl nitrogen, and radionuclides. The analyses characterized potential 
contaminants resulting from the discharge of TA-II waste water. The analytes and methods 
listed in Table 4 are appropriate for characterizing the COCs and potential degradation products 
atSWMU 229. 

111.3 Rate of Contaminant Migration 

SWMU 229 has been an inactive site since 1993. The rate of COC migration from surfiCial soil 
would be solely dependent upon direct precipitation as described in Section V. Data available 
from the TAG Investigation; numerous SNUNM monitoring programs for air, water, and' 
radionuclides; various biologica.! surveys; and meteorological monitoring are adequate for 
characterizing the rate of COC migration at SWMU 229. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from SWMU 229 in 1994 and 
2001 to determine whether soil contamination was present. The locations and depths of the 
2001 samples were determined using verbal gUidance from NMED. The three rounds of 
confirmatory soil sampling were collected from the ground surface to a maximum depth of 
275 feet bgs. In summary, the design of the confirmatory sampling was appropriate and 
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adequate to determine the nature, migration rate, and extent of residual GaGs in surface and 
subsurface soil at SWMU 229. 

IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities were used to identify potential GaGs. The 
SWMU 229 NFA proposal (SNUNM June 1995) describes the identification of GaGs and the 
sampling that was conducted in order to determine the concentration levels of those GaGs 
across the site. Generally, GOGs that were evaluated in this risk assessment included all 
detected organic compounds and all inorganic and radiological GOGs for which samples were 
analyzed. When 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 GOG found for the entire site. The SNUNM maximum background 
concentration (Dinwiddie September 1997) was selected to provide the background screen 
listed in Tables 5 through 8. 

Nonradiological inorganic constituents 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 GOGs were evaluated. The nonradiological GaGs evaluated 
included inorganic and organic compounds. 

Tables 5 and 6 list the nonradiological GOGs for the human health and ecological risk 
assessments at SWMU 229, respectively. Tables 7 and 8 list radiological GOGs for the hUman 
health and ecological risk assessments, respectively. All tables show the associated SNUNM 
maximum background concentration values (Dinwiddie September 1997). Section VIA 
provides discussion of Tables 5 and 7 while Sections VI1.2 and VII.3 provide discussion of 
Tables 6 and 8. 

V. Fate and Transport 

The primary releases of COCs at SWMU 229 occurred to the surface soil resulting from the 
discharge of waste water from Buildings 904, 913, and 914 at the SWMU 229 outfall. Wind, 
water, and biota are natural mechanisms of COC transport from the primary release point· 

Water at SWMU 229 is received as precipitation (approximately 8.1 inches annually [NOAA 
1990]) that will either evaporate at or near the point of contact,. infiltrate into the soil, or form 
runoff. Infiltration at the site is enhanced by the coarse texture of the soil, which is primarily the 
Bluepoint-Kokan Association consisting of Bluepoint loamy fine sand and Kokan gravelly sand 
(USDA 1977). GOCs in the soil can migrate deeper into the subsurface soil as a result of water 
percolating through the soil; however, in general, the GaGs at this siteare not prone to rapid 
leaching. Furthermore, it is estimated that 95 to 99 percent of the annual precipitation in this 
area is lost through evapotranspiration. Therefore, the potential for significant downward 
movement of COCs through leaching is very limited. Because groundwater at this site is at 
depths greater than 270 feet bgs, the potential for COCs to reach groundwater through the 
unsaturated zone above the water table is extremely low. 
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Table 5 

Nonradiological COCs for Human Health Risk Assessment at SWMU 229 with Comparison to the 
Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum cac 
I Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM 

Concentration Concentration Background BCF 
, cac (mgll<gl (lI!gIl<Jll" Screenlng_ Value? (maximum aquatic) 

Arsenic 6.7 4.4 No 44C 

Barium 280 200 No 170d 

Cadmium 2.8 <1 No 64c 

Chromium total 25.2 12.8 No 16c 

Chromium VI 0.092 J NC Unknown 16c 

Cyanide 0.0159 J NC Unknown NC 

Lead 32 11.2 No 49c 

Mercury_ 0.00492 J <0.1 Unknown 5500c 

Selenium 0.480 J <1 ' Unknown 800· 
Silver 1.4 <1 No 0.5c 

2-Butanone 0.0191 NA NA l' 
Acenaphthene 0.00555 J NA NA 389g 

Acetone 0.009 J NA , NA 0.69' 
Anthracene 0.00917 J NA NA ' 917c 

Benzo(a)anthracene 0.071 J NA NA 10,0009 

Benzo(tJjfluoranthene 0.160 J NA NA -
Benzo(a)pyrene 0.092 J NA NA ,3,000" 
bis(2-Ethylheyxl) phthalate 0.170 J NA NA 851h 
Chrysene 0.120 J NA NA 18000g 

Fluoranthene 0.230 J NA NA 12302g 

Fluorene 0.00371 J NA NA' ~239g 

Methylene chloride 0.00105 J NA NA 5f 

Phenanthrene ' 0.180J NA NA , 23800c 

Pyrene 0.280J NA _.- NA 36,300c 
----- -

Note: Bold indicates the COGs that exceed background screening values and/or are bloaccumulators. 
8From Dinwiddie (September 1997) North Supergroup. 
bNMED (March 1998). 
CVanicak (March 1997). 

Bioaccumulator?b ' Log Kow 
I (for organic CaCs) (BCF>40, Log Kow>4) 

- Yes 
- Yes 
- Yes 
- No 
- No 

", - Unknown 
- Yes 
- , Yes 
- Yes 
- No 

0.29' No, 

3.92g Yes 
-0.241 No 

4.45c Yes 
5.61g Yes 
6.124g Yes 

6.04c Yes 

7.6g Yes 
5.91g Yes 
4.90g Yes 
4.189 Yes 

1.25' No 

4.63C Yes 
5.329 Yes 
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Table 5 (Concluded) 
Nonradiological COCs for Human Health Risk Assessment at SWMU 229 with Comparison to the 

Associated SNLJNM Background Screening Value, BCF, and Log K"w 

dNeumann (1976). 
eCallahan et al. (1979). 
'Howard (1990) 
9Micromedilx (1998). 
hHoward (1989) 
BCF = Bloconcentration factor. 
COC 
J 
Kow 
Log 
mg/kg 
NA. 
NC 
NMED 
SNUNM 
SWMU 

" ••.. . . 

= Constituent of concern. 
= Estimated value. 
= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kil.ogram. 
= Not applicable. 
= Background value not calculated. 
= New Mexico EnvironmentDepartment. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 
= Information not available. 
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Table 6 

Nonradiological COCs for Ecological Risk Assessment at SWMU 229 with Comparison to the 
Associated SNUNM Background Screening Value, BCF, and Log Kow 

Is Maximum COC 
Concentration Less 

SNUNM Than or Equal to the 
Maximum Background Applicable SNUNM 

Bloaccumulator?b 
Concentration Concentration Background BCF Log Kow 

COC (mCllkg) (malkola Screenino Value? (maximum aouatlc) (for oroanic COCs) (BCF>40, Log Kow>4) 

Arsenic 6.7 4.4 No 44" 
Barium 280 200 No 170d 

Cadmium 2.8 <1 No 64" 
Chromium, total 15.7 12.8 No 16" 
Chromium VI 0.5e NC Unknown 16" 
Lead 32 11.2 No 49" 
Mercury 0.00428 J <0.1 Unknown 5,500e 

Selenium 0.480 J <1 Unknown 800f 

Silver 1.4 <1 No 0.5e 

2-Butanone 0.007 J NA NA 19 

Acenaphthene 0.00555 J . NA NA 389h 

Acetone 0.009 J NA NA 0.69g 

Anthracene 0.00917 J NA NA 917e 

Benzo(C\)anthracene 0.071 J NA NA 10,OOOh 

Benzo(b )fluoranthene 0.160 J NA NA -
Benzo(a)pyrene 0.092 J NA NA 3,OOOe 
bis(2-Ethylheyxl) phthalate 0.170 J NA NA 851; 

Chrvsene 0.120 J NA NA 18000h 

Fluoranthene 0.230 J NA NA 12,302h 

Fluorene 0.00371 J NA NA 2,239h 

Phenanthrene 0.180 J NA NA 23,800" 
Pyrene 0.280J NA NA 36,300e 

_.-
-.-~-~ 

_ .. 

Note: Bold Indicates·the COCs that exceed background screening values andlor are bioaccumulators. 
aFrom Dinwiddie (September 1997) North Supergroup. 
bNMED (March 1998). 
CYanicak (March 1997). 
dNeumann (1976), 
eparameter was not detected. Concentration is one-half the detection limit. 

- Yes 
- Yes 
- Yes 
- No 

- No 

- Yes i 

- Yes 
- Yes 

- No 

0.29g No J 
3.92h Yes 
-0.24g No 

4.45e Yes 
5.61h . Yes I 

I 

6.124h Yes 

6.04e Yes 

7.6h Yes 

5.91h Yes , 

4.90h Yes 

4.18h Yes 

4.63" Yes 

5.32h Yes I 
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Table 6 (Concl.uded) 
Nonradiological COGs for Ecological Risk Assessment at SWMU 229 with Comparison to the 

Associated SNUNM Background Screening Value, BCF, and Log K..w 

'Callahan et al. (1979). 
gHoward (1990) 
hMicromedex (1998). 
IHoward (1989) 
BCF = Bioconcentration factor. 
CDC = Constituent of concern. 
J = Estimated value. 

Kow 
Log 
mg/kg 
NA 
NC 
NMED 
SNUNM 

= Octanol-water partition coefficient. 
= Logarithm (base 10). 
= Milligram(s) per kilogram. 
= Not applicable. 
= Background value not calculated. 
= New Mexico Environment Department. 
= Sandia National LaboratorieslNew Mexico. 

.!.. SWMU = Solid Waste Management Unit. 
-1>0 = Information not available. 
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table 1 

Radiological tots for Human Health Risk Assessment at SWMU 229 with 
Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

SNUNM Background Applicable SNUNM 
Maximum Activity Concentration Background Screening BCF 

COC (pCiJg) (pCiJg)a Value? (maximum aQuatic) 
Cs-137 NO (0.227) 0.084 No 3,000e. 
H-3 NO (0.030) 0.021& No NA 
U-235 NO (0.42) 0.18 No 900d 

U-238 NO (2.34) 1.3 No 900d 

Note: Bold indicatesCOCs that exceed background scre~ning values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup. . 
bNMED (March 1998). 
cFrom Whicker and Schultz (1982). 
dFrom Baker and Soldat (1992). 
eTharp (1999). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MOA = Minimum detectable activity. 
NA = Not applicable. 
NO ( ) = Not detected above the MDA, shown in parentheses .. 
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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Is COCa 
Bloaccumulator?b 

(BCF >40) 
Yes 
NA 
Yes 
Yes 
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Table 8. 
Radiological COCs for Ecological Risk Assessment at SWMU 229with 

Comparison to the Associated SNLlNM Background Screening Value and BCF 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

SNLlNM Background Applicable SNLlNM 
Maximum Activity Concentration Background Screening BCF 

COC (pCi/g) . (pCilg)a Value? (maximum aquatic) 
Cs-137 NO (0.227) 0.084 No 
H-3 NO (0.030) 0.0218 No 
U-235 NO (0.42) 0.18 No 
U-238 NO (2.34) 1.3 No 

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

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators: 
aFrom Dinwiddie (September 1997), North Supergroup. 
bNMED (March 1998). 
eFrom Whicker and Schultz (1982). 
dFrom Baker and Soldat (1992) . 
8Tharp (1999). 
BCF = Bioconcentration factor. 
COC = Constituent of concern. 
MDA = Minimum detectable activity. 
NA = Not applicable. 
NO () = Not detected above the MDA, shown in parentheses. 
NMED = New Mexico Environment Department. 
pCi/g = Picocurie(s) per gram. 
SNLlNM = Sandia National Laboratories/New Mexico. 
SWMU = Solid Waste Management Unit. 
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Becaus'~ of the sloping terrain of the site, water that does not infiltrate at the site will rapidly 
form runoff, which could carry soil particles. Therefore, runoff is a potential mechanism for 
GOGs to be transported from the site. The extent of this transport is expected to be confined 
by the erosional channel leading down from the outfall. 

GOGs can enter the food chain through uptake by plant roots. GOGs taken up by plant roots 
can be transported to aboveground tissues where they can be consumed by herbivores, which 
can in turn be eaten by predators. Once in the food web, GOGs can be transported from 
the site by the movements of the organisms that contain them or other surficial transport 
mechanisms. However, because SWMU 229 occupies only a very small area (0.16 acre) with 
limited vegetative cover, food chain transport is expected to be of low significance at this site. 

The GOGs at SWMU 229 include both inorganic and organic analytes. The nonradiological 
inorganic GOGs are elemental in form and not considered to be degradable. Transformations 
of these inorganic constituents 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 GOGs will undergo decay to stable isotopes or 
radioactive daughter elements. However, because of the long half-lives of the radio nuclides, 
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· 
GOGs. 

The organic GOGs at SWMU 229 may be subject to degradation 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 (Le., transformation caused by plants, 
animals, and microorganisms) may occur; however, biological activity may be limited by the arid 
environment at this site. Some organic GOGs (e.g., 2-butanone and acetone) may be lost 
through volatilization, with subsequent degradation in the air. 

Table 9 summarizes the fate and transport processes that can occur at SWMU 229. GOGs at 
this site include both radiological and nonradiological inorganic and organic analytes. For the 
reasons detailed above, wind and biota are considered to be of low significance as potential 
transport mechanisms at this site. Surface water may be of moderate significance. Significant 
leaching in the subsurface soil is unlikely and leaching into the groundwater at this site is highly 
unlikely. The potential for transformation of inorganic constituents is low, and loss through 
decay of radiological GOGs is insignificant because of their long half-lives. For some organic . 
compounds, loss through volatilization and eventual degradation may be of moderate 
significance. 

Table 9 
Summary of Fate and Transport at SWMU 229 

. 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Moderate 
Migration togroundwater No None 
Food chain LJQtake Yes Low . 

Transformation/degradation Yes Moderate to low 

SWMU = Solid Waste Management Unit. 
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VI. Human Health Risk Assessment 

VI.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. 

Step 2. 

Step 3. 

Step 4. 

Step 5. 

Step 6. 

Step 7. 

VI.2 

Site data are described that provide information on the potential COCs, as well as the 
relevant physical characteristics and properties of the site. 
Potential pathways are identified by which a representative population might be exposed to 
the COCs. . 
The potential intake of these COCs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach is a screening procedure that 
compares the maximum concentration of the COC to an SNUNM maximum background 
screening value. COCs that are not eliminated during the first screening procedure are 
carried forward in the risk assessment process. 
Toxicological parameters are identified and referenced for COCs that were not eliminated 
during the screening procedure. 
Potential toxicity effects (specified as a hazard index [Hl1Yand estimated excess cancer 
risks are calcufated for nonradiological COCs and background. For radiological COCs, 

. the incremental total effective dose equivalent (TED,E) 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. 
These values are compared wi,th guidelines established by the EPA, NMED, and 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. . . . 
Uncertainties of the above steps are addressed. 

Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 229_ 
Section II presents a comparison of resultstoOQOs:Section III discusses the nature, rate, 
and extent of contamination. 

VI.3 Step 2. Pathway Identification 

SWMU 229 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 in the pathway analysis. Because of the 
location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the nonradiological COGs and direct gamma 
exposure for the radiological COCs. The inhalation pathway for both nonradiologicaland 
radiologicalCOCs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COCs as well. The dermal pathway is included for the 
nonradiological COCs because of the potential exposure of the receptor to contaminated soil. 
No water pathways to the groundwater are considered. Depth to groundwater at SWMU 229 is 
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approximately 270 feet bgs. No intake routes through plant, meat, or milk ingestion are 
considered appropriate for either the industrial or residential land use scenarios. Figure 1 
shows the conceptual model flow diagram for SWMU 229. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Dermal contact Direct gamma exposure ~. 

VI.4 Step 3. Background Screening Procedure 

This section discusses Step 3 which includes the background screening procedure. The 
procedure compares the maximum GOG concentration to the background screening level. . The 
methodology and results are described in the following sections. . 

\11.4.1 Methodology 

Maximum concentrations of nonradiological GOGs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNL.(NM maximum 
background concentration was selected to provide the background screen in Table 5 and was 
used to calculate risk attributable to background in Sections V1.6.2 and V1.7. Only the GaGs 
that were detected above the corresponding SNUNM maximum background screening levels or 
did not have either a quantifiable or a calculated background screening level were considered in 
further risk· assessment analyses. 

For radiological GOGs that exceeded the SNUNM background screening levels, background 
values were subtracted from the individual maximum radionuclide concentrations. Those that 
did not exceed these background levels were not carried any further in the risk assessment. 
This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993). Radiological COCsthat do not have a background screening value 
and were detected above the analytical minimum detectable activity (MDA) were carried 
through the risk assessment at their maximum levels. The resultant radiological COGs 
remaining after this step are referred to as background-adjusted radiological GOCs. 

. V1.4.2 Results 

Tables 5 and 7 show SWMU 229 maximum COC concentrations that were compared to the 
SNUNM maximum background values (Dinwiddie September 1997) for the human health risk 
assessment. For thenonradiological COCs, six constituents were measured at concentrations 
greater than the corresponding background screening values. Four constituents do not have 
quantified background screening concentrations. Fourteen nonradiological COGs were organiC 
compounds that do not have corresponding background screening values. 
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The maximum concentration value for lead is 32 mg/kg. The EPA intentionally does not provide 
human health toxicological data on lead; therefore, no risk parameter values could be . 
calculated. However, the NMED guidance for lead screening concentrations for construction 
and industrial land use scenarios are 750 and 1,500 mg/kg, respectively (Olson and Moats 
March 2000). The EPA screening guidance value for a residential land use scenario is 

. 400 mg/kg (Laws July 1994). The maximum concentration value for lead at this site is lower. 
than all the screening values; therefore, lead is eliminated from further consideration in the 
human health risk assessment. 

For the radiological COCs, four constituents (Cs-137, H-3, U-235, and U-238) exhibited MDA 
values greater than the corresponding background values. 

VI.5 Step 4. Identification of Toxicological Parameters 

Tables 10 (nonradiological) and 11 (radiological) list the COCs retained in the risk assessment 
and the values for the available toxicological information. The toxicological values used for 
nonradiological COCs in Table 10 were obtained from the Integrateo Risk Information System 
(IRIS) (EPA 2003), the EPA Region 6 (EPA 2002a), and the Risk Assessment Information 
System (ORNL 2003) electronic databases, as well as the Health Effects Assessment 
Summary Tables (HEAST) (EPA 1997a) and the Technical Background Documentfor 
Development of Soil Screening Levels (NMED December 2000). Dose conversion factors 
(DCFs) used in determining the excess TEDE values for radiological COCs for the individual 
pathways were the default values provided in the RESRAD computer code (Yu et al. 1993a) as 
developed in the following documents: 

• DCFs for ingestion and inhalation were taken from "Federal Guidance Report 
No. 11, Limiting Values of Radionuclide Intake and Air Concentration and Dose 
Conversion Factors for Inhalation, Submersion, and Ingestion" (EPA 1988). 

• DCFs for surface contamination (contamination on the surface of the site) were 
taken from 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 SoiJ"(Yu et al. 1993b). 

VI.6 Step 5. Exposure Assessment and Risk Characterization 

Section V1.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2 
provides the risk characterization, including the HI and excess cancer risk values for both the 
potential nonradiological COCs and associated background for industrial and residential land 
uses. The incremental TEDE and incremental estimated cancer risk are provided for the 
·background-adjusted radiological COCs for both the industrial and residential land use 
scenarios. . 
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Table 10 
Toxicological Parameter Values for SWMU 229 Nonradiological COCs 

RIDo RIDlnh SFo 

coc (mg/kg-d) Contldencea (mglkg-d) Contldencea (m~g-day)"l 

Arsenic 3E-4c M - -
Barium 7E-2c M 1.4E-4e -
Cadmium SE-4c H 5.7E-S' -
Chromium; total 1.SE+Oc L - -
Chromium VI 3E-3c L 2.3E-Sc L 

Cyanide 2E-2c M - -
Mercury 3E·4e - B.6E-Sc M 
Selenium SE-3c H - -
Silver SE-3c L - -
2·Butanone 6E-1 c L 2.9E-l c L 

Acenaphthene 6E-2c L 6E-2' -
Acetone 1 E-lc L 1 E-l' -
Anthracene 3E-1 c L 3E-l f -
Benzo(a)anthracene - - - -
Benzo(b)fluoranthene - - - -
Benzo(a)pyrene . - - - -
bis(2-Ethylhexyl) phthalate 2E-2' - 2E-2f -
Chrysene - - - -
Fluoranthene 4E-2c L 4E-2' . -
Fluorene 4E-2c L 4E-2' -

, Methyiene chloride SE-2c M 8.SE-1e -
Phenanthreneh 3E-l c L 3E-l' -
pyrene 3E-2c , . L 3E-2' ---_._-

aConflde~ce aSSOCiated with IRIS (EPA 2003) database values. Confidence: L = low, M = medium, H = high. 

bEPA welght-ot-evldence classification system tor carcinogeniCitY (EPA 1989) taken from IRIS' (EPA 2003): 

A = Human carcinogen. 

Bl = Probable human carcinogen. Umlted human data are available. 

1.5E+Oc 

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

7.3E-l f 

. 7.3E-l f 

7.3E+Oc 

1.4E-2f 

7.3E-3' 

-
-

7.SE-3c 

-
-

B2.= Probable human carcinogen, Sufficient evidence .In animals and Inadequate or no evidence In humans. 

D = Not classifiable as to human carcinogenicitY. 

"Toxicological parameter values from IRIS electronic database (EPA 2003). 

~oxlcologlcal parameter values from NMED December 2000. 

e-roxlcologlcal parameter values from HEAST (EPA 1997a). 

• • 

SFlnh 

(mglkg-day)" 1 

1.SE+lc 

-
S.3E+Oc 

-
4.2E+lc 

-
-
-
-
-
-
-
-

3.1 E-l' 

3.1E-l f 

3.1E+O' 

1.4E-2' 

3.1E-3f 

-
-

I.SE-3c 

-
-

Cancer Classb 

A 

D 

B1 

D 

A 

D 

D 

D 

D 

D 

-
D 

D 

B2 

B2 

B2 

-
B2 

D 

D 

B2 

D 

D 

ABS 

O.03d 
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O.Old 
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0.01 9 
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0.13d 
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Table·10 (Concluded) 

Toxicological Parameter Values for SWMU 229 Nonradiological COCs 

'Toxicological parameter values from EPA Region 6 electronic database (EPA 2oo2a). 

llToxicologlcal parameter values from ORNL 2003. 

hroxicological parameter Values for phenanthrene could not be found. Anth~acene was used as a surrogate. 

ABS = Gastrointestinal adsorption coefficient. . 

COC = Constituent of concern. 

EPA = U.S. Environmental Protection Agency. 

HEAST = Health Effects Assessment Summary Tables. 

IRIS = Integrated Risk Information System. 

mg/kg-d = Milligram(s) per kilogram per day. 

(mglkg-dayr 1 = Per m11ligram per kilogram per day. 

NMED = New Mexico Environment Department. 

ORNL = Oak Ridge National Laboratory. 

RfDlnh = Inhalation chronic reference dose. 

RfDo = Oral chronic reference dose. 

SFlnh = Inhalation slope factor. 

SFo = Oral slope factor. 

SWMU = Solid Waste Management Unit. 

= Information not available. 
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Table 11 
Toxicological Parameter Values for SWMU 229 Radiological COCs 

Obtained from RESRAD Risk Coefficientsa 

SFo SFinh SFev 
COC (1/pCi) (1/pCiL (glpCi-yr) Cancer Classb 

Cs-137 3.20E-11 1.90E-11 2.10E-6 A 
H-3 7.20E-14 9.60E-14 0 A 
U-235 4.70E-11 1.30E-08 2.70E-07 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 

aFrom Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A = Human carcinogen for 
high dose and high dose rate (Le., 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. 
SF ev = Extemal volume exposure slope factor. 
SF;nh = Inhalation slope factor. 
SF 0 = Oral (ingestion) slope factor. 
SWMU = Solid Waste Management Unit. 

V1.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both the industrial and residential land use scenarios. The 
equations fornonradiological COCs are based upon the RAGS (EPA 19~9). Parameters are 
based upon information from the RAGS (EPA 1989), the Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000) as well as other EPA and 
NMED guidance documents, and reflect the reasonable maximum exposure (RME) approach 
advocated by the RAGS (EPA 1989). For radiological COCs, the coded equations provided in 
the 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 (Yuet 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. 

V1.6.2 Risk Characterization 

Table 12 shows an HI of 0.1 for the SWMU 229 nonradiological COCs and an estimated excess 
cancer risk of 5E-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 COCs. Table 13 shows an HI of 0.02 and an estimated excess cancer risk of 
3E-6 for the designated industrial land use scenario. 
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Table 12 
Risk Assessment Values for SWMU 229 Nonradiological COCs 

-

Industrial Land Use 
Maximum Scenario· 

Concentration Hazard Cancer 
COC (mg/kg) Index Risk 

Arsenic 6.7 0.03 4E-6 
Barium ·280 0.00 -
Cadmium 2.8 0.01 9E-10 
Chromium, total 25.2 0.00 -
Chromium VI 0.092 J 0.00 2E-10 
Cyanide 0.0159 J 0.00 -
Mercury 0.00492 J . 0.00 -
Selenium 0.480 J 0.00 -
Silver 1.4 0.00 -
2-Butanone .. 0.0191 0.00 -
Acenaphthene 0.00555 J 0.00 -
Acetone 

-
b.009J 0.00· 

-- ........ --
Anthracene 0.00917 J 0.00 -
Benzo(a)anthracene 0.071 J 0.00 3E-8 
Benzo(b)fluoranthene 0.160 J 0.00 8E-8 
Benzo(a)pyrene 0.092 J 0.00 4E-7 
bis(2-Ethylhexyl) 0.170J 0.00 9E-10 
phthalate . 

Chrysene 0.120 J 0.00 6E-10 
Fluoranthene 0.230 J 0.00 -
Fluorene 0.00371 J 0.00 . -
Methvlene chloride 0.00105 J 0.00 7E-9 
Phenanathrene 0.180.J 0.07 -
Pyrene 0.280 J 0.00 -

Total 0.1 SE-6 

"From EPA (1989). 
COC = Constituent of concern. 
EPA = U.S'. Environmental Protection Agency. 
J = Estimated value. 
mg/kg = Milligram(s) per kilogram. 
SWMU = Solid Waste Management Unit. 

== Information not available. 

A1J7-Q3iWP/SNL03:rs5313-i.doc \-27 

Residential Land Use 
Scenario· 

Hazard Cancer 
Index Risk 
0.31 2E-5 
0.05 -
0.07 2E-9 
0.00 -
0.00 4E-10 
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -

·0.00 - --- --- _. _ .. 
-

0.00 -
0.00 1E-7 
0.00 3E-7 
0.00 1E-6 
0.00 4E-9 . 

0.00 2E-9 
0.00 -
0.00 -
0.00 . 1 E-8 
0;21 -
0.00 -

0.6 2E-S 
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Table 13 
Risk Assessment Values for SWMU 229 Nonradiological Background Constituents 

Industrial Land Use 
Background Scenariob 

Concentrationa Hazard 
COC (mglkg) Index 

Arsenic 4.4 0.02 
Barium 200 0.00 
Cadmium <1 -
Chromium, total 12.8· ·0.00 
Chromium VI NC -
Cyanide NC -
Mercury <0.1 -
Selenium <1 . -
Silver <1 -

Total 0.02 

aFrom Dinwiddie (September 1997), North Supergroup. 
bFrom EPA (1989). 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Background value not calculated. 
SWMU = Solid Waste Management Unit. 

. = Information not available. 

Cancer 
Risk 
3E-6 
-
-
-
-
-
-
-
-

3E-6 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.20 1E-5 
0.04 -
- -

0.00 -
- -
- -
- -
- -
- -

0.2 1E-5 

For the radiological COCs, contribution from the direct gamma exposure ·pathway is included. 
For the indu5trial land use scenario, a TEDE was calculated that results in an incremental 
TEDE of 104E-1 millirem (mrem) per year (yr). In accordance with EPA guidance found in 
Office of Solid Waste and Emergency Response Directive No. 920004-18 (EPA 1997b), an 
incremental TEDE of 15 mrem/yr is used for the probable land use scenario (industrial in this 
case); the calculated dose value for SWMU 229 for the industrial land use scenario is well 
below this guideline. The estimated excess cancer risk is 104E-6. . 

For the residential land use scenario nonradioactive COCs, the HI is 0.6 and the estimated 
excess cancer risk is 2E-S (Table 12). The numbers in the table include exposure from soil 
ingestion, dermal contact, and dust and volatile inhalation. Although the EPA (EPA 1991)· 
generally recommends that inhalation not be included in a residential land use scenario, this 
pathway is included because of the pbtential for soil in Albuquerque, New Mexico, to be eroded 
and, subsequently, for dust to be present in predominantly residential areas. Because of the 
nature of the local soil, other exposure pathways are not considered (see Appendix 1). 
Table 13 shows that for the SWMU 229 associated background constituents, the HI is 0.2 and 
the estimated excess cancer risk is 1 E-5. . 

For the radiological COCs, the incremental TEDE for the residential land use scenario is 
304E-1 mremlyr.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 229 for the residential land use scenario is well below this 
guideline. Consequently, SWMU 229 is eligible for unrestricted radiological release as the 
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residehtialland use scenario resulted in an incremental TEDE of less than 75 mrem/yr to the 
on-site receptor. The estimated excess cancer risk is 4.1 E-6. 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 VI.9, 
Summary . 

. VI.7 Step 6. Comparison of Risk Values to Numerical Guidelines 

The human health risk assessment analysis evaluated the potential for adverse health effects 
for both the industrial land use scenario (the designated land use scenario for this site) and the 
residential land use scenario. 

For the industrial land use scenario nonradiological COCs, the HI is 0.1 (less than the numerical 
guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk is estimated at 5E-6. 
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 below the suggested 
acceptable risk value. This assessment also determined risks considering background 
concentrations of the potential nonradiological COCs for both the industrial and residelltialland 
use scenarios. Under the industrial land use scenario, the HI is 0.02 and the excess cancer risk 
is 3E-6 for nonradiological COCs. Incremental risk is determined by subtracting risk associated 
with background from potential COC risk. These numbers are not rounded before the 
difference is determined and, therefore, may 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. The incremental HI is 0.09 and the estimated incremental cancer risk is 1.52E-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, the incremental TEDE is 
1.4E-1 mrem/yr, which is significantly less than EPA's numerical guideline of 15 mremlyr. The 
incremental estimated excess cancer risk is 1AE-6. 

The calculated HI for the nonradiological COCs under the residential land use scenario is 0.6, 
which is below the numerical guidance. The excess cancer risk is estimated to be2E-5. NMED 
guidance states that cumulative excess lifetime cancer risk must be less than 1 E-5 (8earzi 
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 0.2; the 
estimated excess cancer risk is 1 E-5. The incremental HI is 0040 and the estimated 
incremental cancer risk is 1.14E-5 for the residential land use scenario. The incremental 
excess cancer risk calculation is slightly above NMED guidelines considering a residential land 
use scenario. 

The incremental TEDE from the radiological components under the residential land use 
scenario is 3.4E-1 mrem/yr, which is significantly less than the numerical guideline of 
75 mremlyr suggested in the SNUNM "RESRAD Input Parameter Assumptions and 
Justification" (SNUNM February 1998). The estimated excess cancer risk is 4.1 E-6. 
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VI.B Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 229 was based 
upon an initial conceptual model that was validated with confirmatory soil sampling conducted 
across the site. The sampling was implemented in accordance with the two SAPs (SNUNM 
June 1994 and SNUNM February 2001). The DOOs in the SAPs are considered appropriate 
for use in the SWMU 229 risk assessment. The analytical data, based upon sample location, 
density, apd depth, are representative of the site. The analytical results satisfy the DOOs 
and were verified/validated in accordance with SNUNM procedures. The OA/OC findings 
demonstrate that the analytical data were of sufficient quality. Therefore, there is no 
uncertainty associated with the data quality used to perform the risk assessment at SWMU 229. 

Because of the location, history of the site, and future land use (DOE et al. September 1999), 
. 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. 

Table 10 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
. values. There is a mixture of estimated values and values from the IRIS (EPA 2003), HEAST 
(EPA 1997a), Technical Background Document for Development of Soil Screening Levels 
(NMED December 2000), the Risk Assessment Information System (ORNL 2003), and EPA 
Region 6 (EPA 2002a) electronic databases. Where values are not provided, information is not 
available from the HEAST (EPA 1997a), IRIS .(EPA 2003), Technical Background Document for 
Development of Soil Screening Levels (NMED December 2000), the Risk Assessment 
Information System (ORNL 2003) or the EPA regions (EPA 2002a, 2002b, 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 compared to established numerical guidance. 

.e 

Although 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. 
Because the site has been adequately characterized, average concentrations are more 
representative of actual site conditions. Using the 95% upper confidence limit (UCL) of the 
average concentrations for arsenic, the main contributor to excess cancerrisk (4.7 mg/kg) 
(Appendix 2), the total estimated excess cancer risk is reduced to 1 E-5 and the incremental 
excess cancer risk is reduced to 1.42E-6. Thus, by using realistic concentrations in the risk 
calculations that more accurately depict actual site conditions, the incremental estimated 
excess cancer risk is below NMED guidelines. It should .also be noted that both the maximum 
and 95% UCL of the mean arsenic concentrations (6.7 mg/kg and 4.7 mg/kg, respectively) are 
only slightly above background (4.4 mg/kg) and well within the range of background arsenic 
concentrations (0.015 to 9.7 mg/kg). Thus, arsenic is quite likely part of the background • 
population and not indicative of contamination at all. 
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For radiological COCs, the conclusion of the risk assessment is that potential effects on 
human health for both the industrial and residential land use scenarios are withinguidelines 
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. 

VI.9 Summary 

SWMU 229 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 for the industrial land use scenario the HI (0.1) is .significantly . 
less than the accepted numerical guidance from the EPA. The estimated excess cancer risk' 
.is 5E-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 0.09, 
and the incremental excess cancer risk is 1.52E-6 for the industrial land use scenario. The 
incremental risk calculations indicate insignificant risk to human health under an industrial land 
use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations for 
nonradiological COCs show that for the residential land use scenario the HI (0.6) is less than 
the accepted numerical guidance from the EPA. The estimated excess cancer risk is 2E-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 0,40, and the 
incremental excess cancer risk is 1.14E-5 under the residential land use scenario. 

Although the estimated excess cancer risk for the residential land use scenario is slightly above 
the NMED guideline, maximum concentrations were used in the risk calculation. Because the 
site has been adequately characterized, average concentrations are more representative of 
actual site conditions. Using the 95% UCL of the average concentrations for arsenic, the main 
contributor to excess cancer risk (4.7 mg/kg), the total estimated excess cancer risk is reduced 
to 1 E-5, and the incremental excess cancer risk is reduced to 1,42E-6. Thus, by using realistic 
concentrations in the risk calculations that more accurately depict actual site conditions, the 
incremental estimated excess cancer risk is below NMED guidelines. It should also be noted 
that both the maximum and 95% UCL of the mean arsenic concentrations (6.7 mg/kg and 
A.7 mg/kg, respectively) are only slightly above background (4,4 mg/kg) and well within the 
range of background arsenic concentrations (0.015 to 9.7 mg/kg). Thus, arsenic is quite likely 
part of the background population and not indicative of contamination at all. 

The incremental TEDE and corresponding estimated cancer risk from radiological COCs are 
much less thari EPA guidance values; the estimated TEDE is 1,4E-1 mrem/yr for the industrial 
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land use scenario. This value is much less than the EPA's numerical guidance of 15 mrem/yr 
(EPA 1997b). The corresponding incremental estimated cancer risk value is 1.4E-6 for the 
industrial land use scenario. Furthermore, the incremental TEDE for the residential land use 
scenario that results from a complete loss of institutional control is 3.4E-1 mremlyr with an 
associated risk of 4.1 E-6. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1998). Therefore, SWMU 229 is eligible for unrestricted radiological release. 

The summation of the nonradiological and radiological carcinogenic risks are tabulated in 
. Table 14. 

Table 14 
Summation of Radiological and Nonradiological Risks from Site Carcinogens 

Scenario Nonradiological Risk Radiologial Risk Total Risk 
Industrial 1.5E-6 1.4E-G - 2.9E-6 
Residential 1.4E-G 4.1 E-G 5.5E-6 

Uncertainties associated with the calculations are considered small relative to the conservatism 
of this risk assessment analysis. Therefore, it is concluded that this site poses insignificant risk 
to human health under both the industrial and residential land use scenarios. 

VII. Ecological Risk Assessment 

VI1.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soil at SWMU 229. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998) is to conduct an ecological 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 qy a more detailed risk assessment. 
Initial components of NMED's decision tree (a discussion of DOOs, 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 estimate of ecological risk is conducted. Although this 
assessment incorporates conservatisms in the estimation of ecological risks, ecological 
relevance and professional judgment also are used as recommended by the EPA (EPA 1998) 
to ensure that predicted exposures of selected ecological receptors reflect those reasonably 
expected to occur at the site. 

VI 1.2 Scoping Assessment 

The scoping assessment focuses primarily on the likelihood of exposure of biota at or adjacent 
to the site to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
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background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk-management decision (Section VI1.2.4) involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

V11.2.1 Data Assessment 

As indicated in Section IV (Tables 6 and 8), inorganic constituents in soil within the 0- to 5-foot 
depth interval that exceeded background concentrations were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium (total) 
• Chromium VI 
• Lead 
• Mercury 
• Selenium 
• Silver 
• H-3 
• Cs-137 
• U-235 
• U-238 

Organic analytes detected in soil were as follows: 

• 2-Butanone 
•. Acenaphthene 

• Acetone 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(b)f1uoranthene 
• Benzo(a)pyrene 
• bis(2-Ethylhexyl) phthalate 
• Chrysene 
• Fluor,anthene 
• Fluorene 
• Phenanthrene 
• Pyrene 

V11.2.2 Bioaccumulation 

Among the COPECs listed in Section VI1.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 6 and 8): 
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• Arsenic 
• Barium 
• Cadmium 
• Lead 
• Mercury 
• Selenium 
• Cs-137 
• U-235 
• U-238 

.• Acenaphthene 

• Anthracene 
• Benzo(a)anthracene 
• Benzo(b )fluoranthene 
• Benzo(a)pyrene 
• bis(2-Ethylhexyl) phthalate 
• Chrysene 
• Fluoranthene 
• Fluorene 
• Phenanthrene 
• Pyrene 

It should be noted, however, that as directed by the NMED (NMED March 1998), 
bioaccumulation for inorganic constituents is assessed exclusively based upon maximum 
reported bioconcentration factors (BCFs) for aquatic species. Because only aquatic BCFsare 
used to evaluate the bioaccumulation potential for metals, bioaccumulation ih terrestrial species 
is likely to be overpredicted. 

V11.2.3 Fate and Transport Potential 

The potential for the COPECs to migrate from the source of contamination to· other media or 
biota is discussed in Section V. As nQted in Table 9 (Section V), wind is expected to be of 10V\/. 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of moderate significance. Migration to groundwater is not anticipated. Food chain 
uptake is expected to beof low significance. Degradation (decay) and transformation of the 
inorganic COPECs and radionuclides are expected to be of low significance, but may be of 
moderate significance for the organic COPECs. 

V11.2.4 Scoping Risk-Management Decision 

Based upon information gathered through the scoping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that CQPECs also exist 
at the site. As a consequence, a risk assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 
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VI1.3 Risk Assessment 

As concluded in Section VI1.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The risk assessment performed for the site involves a quantitative 
estimate of current ecological risks using exposure models in association with exposure 
parameters and toxicity information obtained from the literature. The estimation of potential 
ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the risk assessment include the following: 

V11.3.1 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment---(li~cusses uncertainties associated with the estimation 
of exposure and risk . 

• Risk Interpretation-evaluates ecological risk in terms of HOs and ecological 
significance. 

• Risk Assessment Scientific/Management Decision Point-presents the decision to 
risk managers based upon the results of the ecological 'risk assessment. 

Problem Formulation 

Problem formulation is the initial stage of the ecological risk assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 

, include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a risk assessment) are 
presented in the "Predictive Ecological Risk Assessment Methodology, Environmental 
Restoration Program, Sandia National Laboratories, New Mexico" (IT July 1998) and are not 
duplicated here. 

VII. 3. 1. 1 Ecological Pathways and Setting 

SWMU 229 is approximatelyO.16 acre in size. The site is located in an area dominated by 
grassland habitat. The southern exposure and sloping terrain of the site, however, result in a 
more arid microenvironment and a more limited vegetative cover than the grasslands of the 
adjacent mesa surfaces. The site is unpaved and open to use by wildlife. No threatened or 
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endang~red species are known to occur at this site (IT February 1995), and no surface-water 
bodies, seeps, or springs are associated with the site. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in soil at this site. It was 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 was limited to the food ahd 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 was considered insignificant. Inhalation and dermal 
contact were also considered insignificant pathways with respect to ingestion (Sample and 

. Suter 1994). Groundwater is not expected to be affected by COPECs at this site. 

VII. 3. 1.2 COPECs 

Discharges of waste water from Buildings 904, 913, and 914 were the primary sources of 
COPECs at SWMU 229. Inorganic and organic COPECs identified for SWMU 229 are listed in 
Section VII.2.1. The inorganic COPECs include both radiological and nonradiological analytes. 
The inorganic analytes were screened against background concentrations and those that 
exceeded the approved SNUNM background screening levels (Dinwiddie September 1997) for 
the area were considered to be COPECs. Nonradiological inorganic constituents that are 
essential nutrients, such as iron, magnesium, calcium, potassium, and sodium, were not 
included in this risk assessment as set forth by the EPA (EPA 1989). All organiC analytes 
detected within the upper 5 feet of soil were considered to be COPECs for the site. In order to 
provide conservatism, this ecological risk assessment was based upon the maximum soil 
concentrations of the COPECs measured in the upper 5 feet of soil at this site. Tables 6 and 8 
present maximum concentrations for the COPECs. 

VII. 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). 

V11.3.2 Exposure Estimation 

For nonradiological COPECs, direct uptake from the soil was considered the only significant 
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited 
to food and soil ingestion pathways. Inhalation and dermal contact were considered 
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water was 
also considered an insignificant pathway because of the lack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet 

AlJ7.fJ3!WP/SNL03:rs5313-i,doc 1-36 840858.01 07l111El3 9:11 AM 

• 

• 



• 

ruSK ASSESSMENT FOR SWMU 229 7/1112003 

as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as 
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent .to the exposure 
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of 
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of 
the total dietary intake. Table 15 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998). 

Although home range is also included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1.0, implying that all food items and soil ingested are 
from the site being investigated. The maximum COPEC concentrations measured in the upper 
5 feet of soil were used to conservatively estimate potential exposures a·nd risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was m.odeled as an herbivore 
(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion· 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Cs-137, H-3, U-235, and U-238. Internal and external dose rates 
to the deer mouse and the burrowing owl are approximated using modified dose-rate models 
from DOE (DOE 1995) as presented. in the ecological risk assessment methodology document 
for the SNUNM ER Project (IT July 1998). Radionuciide-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 radionuciides. The 
soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated with 
gamma-emitting radionuclides. The external dose-rate model is the same for both the deer 
mOUse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "point" source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radio nuclides transfer only a fraction of their energy to the tissues because gamma 
rays interact less with matter than do beta or alpha emitters. The external and internal dose
rate results are summed to calculate a total dose rate from exposure to CS-137, H-3,U-235, 
and U-238 in soil. 

Table 16 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 17 presents maximum concentrations in soil and derived concentrations 
in tissues of the various food chain elements that are used to model dietary exposures for each 
of the wildlife receptors. 
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Table 15 
Exposure Factors for Ecological R&ceptors at SWMU 229 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class!Order Level . (ka)a (kg/dav)b Dietary Compositionc 

Deer Mouse Mammalia! Herbivore 2.39E-2d 3.72E-3 Plants: 100% 
(Peromyscus Rodentia (+ Soil at 2% of intake) 
maniculafus) 

Deer Mouse Mammalia! Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+ Soil at 2% of intake) 
Deer Mouse Mammalia! Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyseus Rodentia (+ Soil at 2% of intake) 
manieulatus) 

Burrowing owl Aves! Carnivore· 1.55E-1f 1.73E-2 Rodents: 100% 
(Speotyto eunieularia) Strigiformes . (+ 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. 
cDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). . 
BEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
fFrom Dunning (1993). 
9From Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
SWMU = Solid Waste Management Unit. 
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Table 16 
Transfer Factors Used in Exposure Models for 

COPECs at SWMU 229 

COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Lead 
Mercury 
Selenium 
Silver 
Organic' 
2-Butanone 
Acenaphthene 
Acetone 
Anthracene 
Benio a anthracene 
Benzo b fluoranthene 
Benzo a)pyrene 
bis(2-Ethylhexyl) phthalate 
Chrvsene 
Fluoranthene 
Fluorene 
Phenanthrene 
Pyrene 

aFrom Baes et al. (1984). 
bDefault value. 
cFrom NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 

Soil-to-Plant Soil-to-Invertebrate 
Transfer Factor Transfer Factor 

4.0E-2a 1.0E+Ob 
1.5E-1a 1.0E+Ob 
5.5E-1a 6.0E-1d 
4.0E-2c 1.3E-1 e 

4.0E-2C 1.3E-1 e 

9.0E-2c 4.0E-2d 
1.0E+Oc 1.0E+Ob 
5.0E-1c 1.0E+Ob 
1.0E+Oc 2.5E-1 d 

2.6E+1 1.4E+1 
2.1 E-1 2.1E+1 
5.3E+1 1.3E+1 
1.0E-1 2.2E+1 
2.2E-1 2.5E+1 
6.2E-3 2.BE+1 
1.1 E-1 2.7E+1 
1.6E-3 3.2E+1 
1.5E-2 2.6E+1 
5.7E-2 2.3E+1 
1.5E-1 2.1 E+1 
8.9E-2 2.2E+1 
3.3E-2 2.4E+1 

711112003 

Food-to-Muscle 
Transfer Factor 

2.0E-3a 

2.0E-4c 
5.5E-4a 

3.0E-2c 
3.0E-2c 
8.0E-4c 
2.5E-1a 
1.0E-1c 
5.0E-3c 

3.7E-8 
2.1E-4 
1.0E-8 
7.3E-4 
1.2E-2 
1.1 E-1 
3.8E-2 
1.3E+0 
2.3E-2 
2.1E-3 
3.8E-4 
9.6E-4 
5.8E-3 

'Soil-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 the relationship of the transfer factor to the Log Kow value of compound •. 
COPEC = Constituent of potential ecological concern. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 10). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU = Solid Waste Management Unit. 

I 

I 
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\ -:' Table 17 
Media Concentrationsa for COPECs at SWMU 229 

Soil Plant Soil 
COPEC (maximum)a Foliageb Invertebrateb 

Inorganic 
Arsenic 6.7E+O 2.7E-1 6.7E+O 
Barium 2.BE+2 4.2E+1 2.BE+2 
Cadmium' 2.BE+O 1.5E+O 1.7E+O 
Chromium (total) 1.6E+1 6.3E-1 2.0E+O 
Chromium VI 5.0E-1 d 2.0E-2 6.5E-2 
Lead 3.2E+1 2.9E+O 1.3E+O 
Mercury 4.3E-3e 4.3E-3 4.3E-3 
Selenium 4.3E-3e 4.3E-3 4.3E-3 
Silver 4.BE-1 2.4E-1 4.BE-1 
Organic 
2-Butanone 7.0E-3e 1.BE-1 9.5E-2 
Acenaphthene 5.6E-3e 1.2E-3 1.1 E-1 
Acetone . 9.0E-3e 4.BE-1 1.2E-1 
Anthracene 9.2E-3e 9.5E-4 2.0E-1 
Benzo(aJanthracene 7.1 E-2e 1.6E-3 1.BE+O 
Benzo(b)fluoranthene 1.6E-1e 9.9E-4 4.SE+O 
Benzo(a)pyrene 9.2E-2e 1.0E-3 2.4E+O 
bis(2-Ethylhexyl) phthalate 1.7E-1e 2.7E-4 S.4E+O 
Chrysene 1.2E-1e 1.8E-3 3.1E+O 
Fluoranthene 2.3E-1e 1.3E-2 S.3E+O 
Fluorene 3.7E-SO . 5.5E-4 7.9E-2 
Phenanthrene 1.BE-1e 1.6E-2 4.0E+O 
Pyrene 2.BE-1e 9.1 E-3 6.8E+O 

. . 

7/1112003 

Deer Mouse 
Tissuesc 

2.3E-2 
1.0E-1 
2.9E-3 
1.5E-1 
4.9E-3 
6.8E-3 
3.4E-3 
3.4E-3 
1.2E-1 

1.6E-B 
3.7E-S 
9.7E-9 
2.3E-4 
3.2E-2 
7.9E-1 
1.4E-1 
1.1 E+1 
1.1 E-1 
1.8E-2 
4.8E-5 
6.1 E-3 
6.1E-2 

aln milligrams per kilogram. 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. 
cBased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer-faC16rtimesa wet we'ight-dry weight conversion factor of 
3.125 (EPA 1993). 
dMaximum concentration of parameter was one-half the detection limil. 
eEstimated value. 
COPEC = Constituent of potential ecological concern .. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 
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V11.3.3 Ecological Effects Evaluation 

Table 18 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 
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect 
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Sufficient 
toxicity information was not available to estimate the LOAELs or NOAELs for some COPECs. 

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 for the protection of 
terrestrial populations (IAEA 1992). Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of O.1rad/day should also protect other 

. groups within the terrestrial habitat of SWMU 229. 

VII.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and· 
wildlife benchmark values, respectively. Table 19 presents the results of these comparisons. 
HOs are used to quantify the comparison with benchmarks for plant and wildlife exposure. 

For plants, only the HO for total chromium exceeded unity. No HOs exceeded unity for the 
herbivorous deer mouse; however, for the omnivorous and insectivorous deer mice, HOs 
exceeded unity for arsenic and barium. For the burrowing owl, only the HO for bis(2-ethylhexyl) 
phthalate exceeded unity. Because of a lack of sufficient toxicity information, HOs for plants 
could not be determined for 2-butanone, acetone, and bis(2-ethylhexyl) phthalate. Similarly, 
HOs could not be determined for the burrowing owl for chromium VI, silver, and all of the 
organic COPECs except bis(2-ethylhexyl) phthalate. As directed by the NMED, HIs were 
calculated for each of the receptors (the HI is the sum of chemical-specific HOs for all pathways 
for a given receptor). All receptors had total HIs greater than unity, with a maximum HI 6f 20 
for plants. 

Tables 20 and 21 summarize the internal and external dose-rate model resultsfor Cs-137, H~3, 
. U-235, and U-238 for the deer mouse and burrowing owl, respectively. The total radiation dose 
rate to the deer mouse was predicted to be 4.1 E-4 rad/day and that for the burrowing owl was 
3.9E-4 rad/day. The dose rates for the deer mouse and the burrowing owl are less than the 
benchmark of 0.1 rad/day. . 

VII.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 229. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at the site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used to be more protective of the ecological resources 
potentially affected by the site. Conservatisms incorporated into this risk assessment include 
the use of maximum analyte concentrations measured in soil to evaluate risk, the use of wildlife 
toxicity benchmarks based upon NOAEL values, and the incorporation of strict herbivorous and 
strict insectivorous diets for predicting the extreme HO values for the deer mouse. Each of 
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Table 18 
Toxicity Benchmarks for Ecological Receptors at SWMU 229 

Mammalian. NOAELs 

Mammalian I Test Deer 
Plant Species Mouse Avian 

COPEC Benchmarka,b Test Speclesc,d I NOAELd,e NOAEL8,f Test Speclesd 

Inorganic 
Arsenic 10 mouse 0.126 0.133 mallard 
Barium 500 rath 5.1 10.5 chicken 
Cadmium 3 rat; 1.0 1.9 mallard 
Chromium (total) 1 rat 2,737 5,354 black duck 
Chromium VI . 1 . rat 3.28 6.42 -
Lead 50 rat 8.0 15.7 American 

kestrel 
Mercury (orQanic) 0.3 rat 0.03 0.06 mallard 
Mercury (inorganic) 0.3 mouse 13.2 14.0 Japanese quail 
Selenium 1 rat 0.2 0.391 screech owl 
Silver 2 rat 17.Bi 34.8 -
Organic 

. 

2-Butanone - rat 1771 3464 -
Acenaphthene 18k mouse 17.51 18.5 -
Acetone - . rat 10 19.6 -
Anthracene 18k mouse 100 106 -
Benzo(a)anthracene .18k mouse 1.0m 1.1 -
Benzo(b)fluoranthene 18k mouse 1.0m t.1 -
Benzo(a)pyrene 18k mouse 1.0 1.1 -
bis(2-Ethylhexyl) phthalate - mouse 18.3 19.4 ringed dove 

Chrysene 18k mouse 100m 1.1 -
Fluoranthene 18k . mouse· 12.51 13.2 -
Fluorene 18k mouse 12.51 13.2 -
Phenanthrene . 18k mouse 1.0m 1.1 -
Pyrene . 18k mouse 7.51 7.9 -
Refer to footnotes at end of table. 
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Avian NOAELs 

Test Species 
NOAELd,e 

5.14 
20.8 
1.45 
1.0 
-

3.85 

0.0064 
0.45 
0.44 
-

-
-
-
-
-
-
-

1.1 

-
-
-
-
-

- -
_ -; .'. 

Burrowing 
Owl 

. NOAELe,Q 

. 

5.14 
20.8 
1.45 
1.0 
-

3.85 

0.0064 
0.45 
0.44 
-

-
-
-
-
-
-
-

1.1 
- -

-
-
-
-
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Table 18 (Concluded) 

Toxicity B.enchmarks for Ecological Receptors at SWMU 229 

aln mg/kg soil dry weight. 
bFrom Efroymson et al. (1997). 
"Body weights (in kg) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350, (except where hOted). 
dFrom Sample et al. ~1996), except where noted. 
eln mg/kg body weight per day. 
fBased 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. 
iBody weight: 0.303 kg. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 2003) and an uncertainty factor of 0.2. 
kFrom Sims and Overcash (1983). 
IFrom EPA (2003) and using a subchronic to chronic uncertainty factor of 0.5. 
mNo data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
COPEC = Constituent of potential ecological concern. 
kg = Kilogram(s). 
mg = Milligram(s). 
mg/kg/day = Milligram(s) per kilogram per day. 
LOAEL = Lowest-observed-adverse-effect level. 
NOAEL = No-observed-adverse-effect level. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data. 
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COPEC 
Inorganic 
Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium Vi 
Lead 
Mercury (orQanic) 
Mercury (inorQanic) 
Selenium 
Silver 
Organic 
2-Butanone 
Acenaphthene 
Acetone 
Anthracene 
Benzo(a)anthracene 
Benzo(b )fluoranthene 
Benzo(a)pvrene 
bis(2-Ethylhexyl) 
phthalate 
Chrysene 
Fluoranthene 
Fluorene 
Phenanthrene 
Pvrene 

Hla -

Refer to footnotes at end of table. 
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Plant HQ 

- 6.7E-1 
5.6E~1 

9.3E-1 
1.6E+1 
S.OE-1 
6.4E-1 -
1.4E-2 
1.4E-2 
4.8E-1 
7.0E-1-

- -

- 3.1E-4 
-

S.1 E-4 
3.9E-3 
S.9E-3 
5.1 E-3 

-

6.7E-3 
1.3E-2 
2.1 E-4 
1.0E-2 
1.6E-2 

2.0E+1 

Table 19 
HQs for Ecological Ret:eptors at SWMU 229 

Deer Mouse Deer Mouse 
HQ HQ -

(Herbivorous) (Omnivorous) 

4.7E-1 4.2E+O 
7.0E-1 2.SE+O 
1.3E-1 1.4E-1 
2.7E-S 4.8E-S 
7.3E-4 1.3E-3 
3.SE-2 2.7E-2 
1.1 E-2 1.1 E-2 
4.9E-S 4.9E-S 
9.9E-2 1.SE-1 
6.4E-3 4.0E-3 

8.3E~6 6.3E-6 
1.1 E-S 4.9E-4 
3.SE-3 2.4E-3 
1.7E-6 - 1.5E-4 
4.4E-4 1.3E-1 
6.2E-4 3.3E-1 
4.2E-4 1.8E-1 
2.9E-S 2.2E-2 

6.2E-4 2.3E-1 
2.1 E-4 3.1E-2 
7.3E-6 4.7E-4 
2.9E-3 3.0E-1 
2.9E-4 6.7E-2 

1.SE+O 1___ _ S.3E±Q.___ -J. 

• 

Deer Mouse 
HQ 

(Insectivorous) 

8.0E+O 
4.2E+O 
1.4E-1 
6.SE-S 
1.8E-3 
1.9E-2 
1.1 E-2 
4.9E-S 
1.9E-1 
1.7E-3 

4.3E-6 
9.6E-4 
9.2E-4 
3.0E-4 
2.6E-1 
6.6E-1 
3.6E-1 
4.3E-2 

4.6E-1 
6.3E-2 
9.3E-4 
S.9E-1 
1.3E-1 

1.SE+1 1 

Burrowing Owl 
HQ 

3.4E-3 
_ 3.1 E-2 
4.SE-3 
S.2E-2 

-
1.9E-2 
6.1 E-2 
8.7E-4 
3.2E-2 

-

-
-
-
-
-
-
-

1.1E+O 

-
-
-
--

-

1.3E+O 
---------
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Table 19 (Concluded) 

Hazard Quotients for Ecological Receptors at SWMU 229 

Note: Bold values indicate the HO or HI exceeds unity. 
aThe HI is the sum of individual HOs. 
COPEC = Constituent of potential ecological concern. 
HI = Hazard index. 
HO = Hazard quotient. 
SWMU = Solid Waste Management Unit. 

= Insufficient toxicity data available for risk estimation purposes. 
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Table 20 
Total Dose Rates for Deer Mice 

Exposed to Radionuclides at SWMU 229 

Maximum 
Activity Total Dose 

Radionuclide (pCi/g) (rad/day) 
Cs-137 ND (0.227) 1.74E-5 
H-3 ND (0.03) 9.6E-8 
U-235 ND (0.44) 1.14E-5 
U-238 ND (2.34) .3.79E-4 
Total Dose NA 4.08E-4 

MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ()= Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU"=-Solid Waste Management Unit. 

Table 21 
Total Dose Rates for Burrowing Owls 

Exposed to Radionuclidesat SWMU 229 

Maximum 
Activity Total Dose 

Radionuclide (pCi/g) (rad/day) 
Cs-137 ND(0.227) 1.50E-5 
H-3 ND (0.03) 3.38E·8 
U-235 ND (0.44) 8.7E-6 
U-238 ND (2.34) 3.65E-4 
TotalDose NA 3.89E-4 

MDA = Minimum detectable activity. 
NA = Not applicable. 
ND ( ) = Not detected above the MDA, shown in parentheses. 
pCi/g = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 
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these uncertainties, which are consistent among each of the SWMU-specific ecological risk' 
assessments, is discussed in greater detail in the uncertainty section of the ecological risk 
assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
CS-137, H-3, U-235, and U-238 are primarily related to those inherent in the radio nuclide
specific data. Radionuclide-dependent data are measured values that have their 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. 

The assumption of an area use factor of 1.0 is a source of uncertainty for the deer mouse and 
the burrowing owl at this site. Because SWMU 229 is approximately 0.16 acre in size and the 
home range of the burrowing owl is 35 acres, an area use factor of approximately 0.0046 . 
would be justified for this receptor. This is sufficient to reduce the burrowing owl HQ for 
bis(2-ethylhexyl) phthalate from 1.1 to 0.0055. Similarly, the area use factor for the deer mouse 
(0.59, based upon the home range of 0.27 acre) would reduce the HOs for arsenic and barium 
to 2.5 and 1.5, respectively, for the herbivorous deer mouse and to 4.7 and 2.5, respectively, for 
the insectivorous deer mouse. 

In the estimation of ecological risk, background concentrations are included as a component of 
maximum on-site concentrations. Conservatisms in the modeling of exposure and risk 
can result in the prediction of risk to ecological receptors when exposed at background 
concentrations. As shown in Table 22, HOs associated with exposures to background are 
greater than 1 for arsenic, barium, and total chromium. The background concentrations of 
arsenic and barium resulted in HOs greater than 1 for both the omnivorous and insectivorous 
deer mice. In the case of arsenic, background may account for approximately 66 percent of the 
maximum HO values shown in Table 19, while for barium, background may account for 
approximately 71 percent of the maximum HO values. Therefore, it is likely that the actual risks 
to the omnivorous and insectivorous deer mice from exposure to arsenic and barium at 
SWMU 229 are overestimated by the HOs calculated in this risk assessment because of 
conservatisms incorporated into the exposure assessment and the toxicity benchmarks for 
these COPECs (e.g., the use of NOAELs for wildlife receptors). 

For total chromium, the HO greater than unity was limited to plants; however, background may 
account for 82 percent of the maximum HQ for the site, and the background concentration of 
total chromium also resulted in an HO greater than 1 for plants. It should be noted that the 
plant toxicity benchmark for this metal is based upon chromium VI, which may be more toxic to 
plants than the more common chromium III. The majority of the total chromium measured at 
SWMU 229 is expected to be chromium III. In fact, chromium VI was not detected at the site 
above 1.0 mg/kg, which is the plant toxicity benchmark for chromium VI. For this reason, it is 
uncertain whether the calculated HO for total chromium accurately predicts the potential risk to 
plants. Furthermore, this benchmark is conservatively based upon laboratory tests using soil 
amendments with a highly available form of chromium (K2Cr207) (Efroymson et al. 1997). It is 
likely that only a small fraction of the chromium in the soil at SWMU 229 is in a form that is 
highly available for plant uptake and, therefore, the plant toxicity benchmark for this metal 
probably overestimates risk to plants to a significant degree. 
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COPI:C Plant He 
Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium (total) 1.3E+1 
Chromium VI NC . 

Lead 2.2E-1 
Mercury (organic) 1.7E-1 
Selenium S.OE-1 
Silver 2.SE-1 

Hla ___________ ~ 1 __ , _1.51:+1 I 
&; Note: Bold values indicate the HQ or HI exceeds unity. 

aThe HI is the sum of individual HOs. 
COPEC = Constituent of potential ecological concern. 
HI = Hazard index. 
HQ = Hazard quotient. 
NC = Background value not calculated. 
SWMU = Solid Waste Management Unit. 

Deer Mouse 
He 

(Herbivorous) 

3.1 E-1 
5.0E-1 
2.4E-2 
2.2E-5 

NC 
1.2E-2 
1.3E-1 . 

1.0E-1 
2.3E-3 

1.1E+0 I 

= Insufficient toxicity data available for risk estimation purposes. 
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Deer Mouse Deer Mouse 
He He 

(Omnivorous) (Insectivorous) 

2.81:+0 
. 

5.21:+0 
1.81:+0 3.0E+0 
2.5E-2 2.6E-2 
3.9E-S S.6E-S 

NC NC 
9.SE-3 6.7E-3 
1.3E-1 1.3E-1 
1.SE-1 2.0E-1 
1.4E-3 6.0E-4 

4.81:+0 I 8.61:+0 I 

- . 

Burrowing Owl 
He 

2.2E-3 
2.2E-2 
8.1E-4 
4.3E-2 

NC 
6.6E-3 
7.1 E-1 
3.3E-2 

-

8.2E-1 
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A further source of uncertainty associated with the prediction of ecological risks at this site is 
the use of the maximum measured concentrations to evaluate exposure and risk. 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 total chromium are 
5.3 and 13.1 mg/kg, respectively, which are only slightly higher than the background screening 
values for these two elements (4.4 and 12.8 mg/kg, respectively). Therefore, it is likely that the 
actual exposures to these two elements at SWMU 229 are very close to, if not within, 
background levels, and risks from exposures to these COPECs at SWMU 229 are likely to be 
within the background levels shown in Table 22. 

Based upon this uncertainty analysis, the potential for ecological risks at SWMU 229 is 
expected to be low. HOs greater than unity were predicted; however, closer examination of the 
exposure assumptions revealed an overestimation of risk primarily attributed to conservative 
toxicity benchmarks; the use of maximum concentrations, maximum bioavailability, and 
maximum area use to estimate exposure; and the contribution of background risk . 

V11.3.6 . Risk Interpretation 

Ecological risks associated with SWMU 229 were estimated through a risk assessment that 
incorporated site-specific information when available. Initial predictions of potential risk to 
plants from exposure to total chromium were based upon highly conservative plant toxicity 
benchmarks and assumptions of high bioavailability. Actual risk to this receptor is expected to 
be at or within the range of background risk. Predictions of potential risk to omnivorous and 
insectivorous deer mice from exposures to arsenic and barium also are attributable to 
conservative toxicity benchmarks, as well as assumptions of 1 OO-percent area use, and the use 
of maximum detected values to estimate exposure. Both of these COPECs showed Has 
greater than 1 when exposure was based upon background values, with background 
accounting for 66 and 71 percent (respectively) of the maximum concentrations for these two 
metals. For the burrowing owl, the initial prediction of risk from exposure to bis(2-ethylhexyl) 
phthalate is attributed to the assumption of 1 OO-percent area use by this receptor. A more 
realistic assumption of area use for this receptor resulted in an HO of only 0.0055. Based upon 
this final analysis, the potential for ecological risks associated with SWMU 229 is expected to 
below. 

V11.3.7 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 

7/1112003 

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 ProtectionAgency (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 
(September 1995); Workbook: Future Use Management Area 1 (October 1995): Workbook: 
Future Use Management Areas 3, 4, 5, and 6 (January 1996); Workbook: Future Use 
Management Area 7 (March 1996). At this time, all SNUNM SWMUs'have beenterifatively' 
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 

. SNUNM SWMU: 

• . 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 Ingestion of contaminated Ingestion of contaminated 
drinking water drinking 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 (nonradiological Dermal contact (nonradiological Dermal contact (nonradiological 
constituents only) soil only constituents only} soil only constituents only) soil only 
External exposure to penetrating External exposure to External exposure to penetrating 
radiation from ground surfaces penetrating radiation from radiation from ground surfaces 

ground surfaces 

Equations and Default Parameter Values for Identified Exposure Routes 

In general, SNUNM expects that ingestion of compounds in drinking water and soil will be the 
more significant exposure routes for chemicals; external exposure to radiation may also be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equation for calculating potential intakes via thes~ 
routes is shown below. The equations are taken from "Assessing Human Health Risks Posed 
by Chemicals: Screening-Level Risk Assessment" (NMED March 6, 2000)ahd "Technical 
Background Document for Development of Soil Screening Levels" (NMED December 18, 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 parametets 
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/home2i or 
http://web.ead.anl.gov/resrad/documents!. 
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Generi/::"Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (Le., 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 EFDIBW/AT) x Toxicity Effect 

C = contaminant concentration (site specific) 
CR = contact rate for the exposure pathway 
EFD = exposure frequency and duration 
BW = body weight of average exposure individual 
AT = time over which exposure is averaged. 

(1 ) 

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI) 
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants. 
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly 
to the exposure guidelines of 15 millirem per year (mrem/year) for industrial and recreational 
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and 
the site is used for residential purposes (EPA 1997)~ . 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the COCs present at the site. This estimate is evaluated for 
determination of further action by comparison of the quantitative estimate with the potentially 
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 GOGs 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 =~s ______________ _ 

S BW*AT 
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where: 

Is = Intake of contaminant from soil ingestion (milligrams [mg]/kilogram [kg]-day) 
Cs = Chemical concentration in soil (mg/kg) 
IR = Ingestion rate (mg soil/day) 
CF = Conversion factor (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: 

I = Cs*IR*EF*ED*(YvFoThEF) 
s . BW*AT 

= Intake of contaminant from soil inhalation (mg/kg-day) 
= Chemical concentration in soil (mg/kg) 
= Inhalation rate (cubic meters [m3l/day) 
=.Exposure frequency (days/year) 
= Exposure duration (years) 
= soil-to-air volatilization factor (m3/kg) 
= particulate emission factor (m3/kg) 
= Body weight (kg) 

Is 
Cs 
IR 
EF 
ED 
VF 
PEF 
BW 
AT = Averaging time (period over which exposure is averaged) (days). 

Soil Dermal Contact 

where: 

C *CF*SA*AF*ABS*EF*ED D =~s ____________________ ___ 

" BW*AT 

Da = Absorbed dose (mg/kg-day) 
Cs = Chemical concentration in soil (mglkg) 
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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':~D :: Exposure duration (years) 
BW :: Body weight (kg) . 
AT :: Averaging time (period over which exposure is averaged) (days) 

Groundwater Ingestion 

7111/2003 

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 

Iw :: Intake of contaminant from water ingestion (mg/kg/day) 
Cw :: Chemical concentration in water (mglliter [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: 

Cw *K*IR/ *EF*ED 

BW*AT 

Iw :: Intake of volatile in water from inhalation (rhg/kg/day) 
Cw :: Chemical concentration in water (mg/l) 
K :: volatilization factor (0.5 Um3) . 

IRi :: Inhalation rate (m3/day) 
EF :: Exposure frequency (days/year) 
ED :: Exposure duration (years) 
BW :: Body weight (kg) 
AT :: Averaging time (period over which exposure is averaged-days) 

For volatile compounds, volatilization from groundwater can be an important exposure pathway 
from showering and other household uses of groundwater. This exposure pathway will only be 
evaluated for organic chemicals with a Henry's law constant greater than 1 X 10.5 and with a 
molecular weight of 200 grams/mole or less (EPA 1991). 

AlJ7.(J3IWP/SNL03:rs5313~,doc 1-62 840858.Q1 07111/03 9:11 AM 

• 



• 

• 

R1SK ASSESSMENT FOR SWMU 229 7/ll/2oo3 

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, 
respectively. References are given at the end of the table indicating the source for the chosen 
parameter values. SNUNM uses default values that are consistent with both regulatory 
guidance and the RME approach. Therefore, the values chosen will, in general, provide a 
conservative estimate of the actual risk parameter. These parameter values are suggested for 
use for the various exposure pathways, based upon the assumption that a particu.lar 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 

B.7 (4 hr/wk for 
Exposure Frequency (day/yr) 250"·b 52 wk!yr)",b 350",b 
Exposure Duration (yr) 25"·b,e 30",b,e 30",b,e 

. 

70"·b,e 70.Adult"·b.e 70 Adulta,b,e 

Body WeiQht (kQ) 15 Child",b,e 15 Child",b,e 

Averaging Time (days) 
for Carcinogenic Compounds 25,550",b 25,550",b 25,550 a,b 

(= 70 yr x 365 daY/Yr) 
for Noncarcinogenic Compounds 9,125",b 10,950",b 10,950 a,b 

(= ED x 365 day!vr) 
Soil Ingestion Pathway 

Ingestion Rate (mg/day) 100a,b 200 Childa,b 200 Childa,b 
100 Adulta,b 100 Adult a,b 

Inhalation Pathway 
15 Childa 10 Childa . 

Inhalation Ratelm3/day). 20a,b 30 Adulta 20 Adulta 

Vplatilization Factor (m3/kg) Chemical Specific Chemical Specific Chemical Specific 
Particulate Emission Factor (m3/kg) 1.36E9a 1.36E9a 1.36E9a 

Water Ingestion Pathway . 

2.4a 2.4a 2.4a 
InQestion Rate (liter/day) 

Dermal Pathway . 
0.2 Childa 0.2 Child" 

Skin Adherence Factor (mQ/cm2) 0.2" 0.07 Adulta 0.07 Adult" 
Exposed Surface Area for Soil/Dust 2,BOO Child" 2,BOO Child" 
(cm2/day) . 3,300" 5,700 Adult" 5,700 Adult" 

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 B (EPA 1991). 
eExposure Factors Handbook (EPA August 19!.m. . 
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 
Default Radiological Exposure Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

8 hr/day for 
Exposure Frequency 250 day/yr 4 hr/wk for 52 wk/yr 
Exposure Duration (yr) 25a.b 30a,b 

Body WeiQht (kQ) 70 Adulta•b 70 Adulta•b 

Soil Ingestion Pathway 
Ingestion Rate 100 mg/dayc 100 mg/dayc 
AveragingTime (days) 

(=30 yrx 365 day/yr) 10,950d 10,950d 

Inhalation Pathway 
Inhalation Rate (m3/yr) 7,300d •• 10,950· 
Mass Loading for Inhalation g/m3 1.36E-5d 1.36E-5 d 

. Food Ingestion Pathway 
Ingestion Rate, Leafy Vegetables 
(kg/Yr) NA NA 

. Ingestion Rate, Fruits, Non-Leafy 
Vegetables & Grain (kg/yr) NA NA 
Fraction Ingested NA NA 

"Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991). 
bExposure Factors Handbook (EPA August 1997) . 
CEPA Region VI guidance (EPA 1996). 
dFor radionuclides, RESRAD (ANL 1993). 
·SNUNM (February 1998). 
EPA = U.S. EnvironmentaLProtection Agency. 
g = Gram(s) 
hr = Hour(s). 
kg = Kilogram(s). 
m = Meter(s}. 
mg = Milligram(s). 
NA = Not applicable. 
wk = Week(s}. 
yr = Year(s}. 
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APPENDIX 2 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

7/1112003" 

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 th"e outputs from that program and the calculated UCLs used in the risk 
analysis. " 
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Site Conceptual Model for SWMU 229 

The site conceptual model for Solid Waste Management Unit (SWMU) 229 is based upon 
historical records, aerial photography, engineering drawings, hydrogeologic studies, and the 
sampling of soil, soil-vapor, and groundwater. This section summarizes the nature and extent 
of contamination and the environmental fate of the contaminants of concern (COCs). 

Nature and Extent of Contamination 

The source of COCs was the disposal of TA-II waste water from the SWMU 48 high explosive 
(HE) drain system. Waste water was discharged to the SWMU 229 outfall ditch from 1947 
through 1992. Historical records indicate that the waste water possibly contained metals, 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), HE 
compounds, and radionuclides. For risk assessment purposes, metal and radionuclide COGs 
were determined by comparing the soil sample results to background concentrations previously 
established for the North Area Supergroup (Dinwiddie September 1997). Any metal or 
radionucHde found to exceed background was considered to be a COC. Therefore, the metal 
COCs for SWMU 229 are arsenic, barium, cadmium, chromium, lead, and silver (Table 0-1 , 
Attachment D of this SNUNM Environmental Restoration [ER] Project Response to NMEO [New 
Mexico Environment Department] Notice Of Deficiency for SWMUs 227 and 229 Proposals for 
No Further Action Dated June 1995 [NOD Response]). The radionuclide COCs are cesium-137 
and uranium-238. All detected VOCs and SVOCs were considered to be COGs. Three VOGs 
(acetone, methylene chloride, and 2-butanone) were considered to be COGs. The SVOCs 
are acenaphthene, anthracene, fluoranthene, fluorene, phenanthrene, pyrene, and 
bis(2-ethylhexyl) phthalate. Table D-1 also summarizes basic statistics and-the sample 
locations for all detected VOCs and SVOCs, as well as the metals and radionuclides that 
exceeded background. 

Environmental Fate 

Confirmatory soil samples were collected from the SWMU 229 outfall ditch where the waste 
water discharged. Because the disposal of waste water was discontinued in 1993 when the 
SWMU 48 HE drain system was removed from service, only secondary sources of COCs 
remain in the form of residual contaminants (metals, radio nuclides, VOCs, and SVOCs) in 
SWMU 229 soil. The secondary release mechanisms at SWMU 229 are COC dissolution, 
percolation through the soil, direct contact with soil (radionuclides only), VOC vapor 
emanations, dust emissions, and uptake of COCs by biota (Figure J-1). 

Surface-water runoff is considered to be a viable exposure mechanism because SWMU229 
is located on the steep northern rim of Tijeras Arroyo. However, the area surrounding 
SWMU 229 has historically been sloped so that surface water was not directed to the outfall 
ditch. Historical aerial photographs show that only minor amounts of soil erosion have occurred 
during the last fifty years at SWMU 229. The arid climate also limits soil erosion. The average 
annual precipitation is 8.1 inches (NOAA 1990). SWMU 229 is located outside the Tijeras 
Arroyo 1 DO-year floodplain and more than 1 ,500 feet west of the active channel. 
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Groundwater is not considered to be a possible exposure mechanism because the depth to 
groundwater at SWMU 229 is significant (approximately 270 feet below ground surface [bgs] for 
the perched system and 470 feet bgs for the regional aquifer) (SNUNM November 2002). 

The soil at SWMU 229 is poorly developed with high alkalinity (USDA 1977). Thevadose 
zone is comprised of relatively impermeable carbonate-rich soil horizons and impermeable 
carbonate-cemented (caliche) horizons (SNUNM March 1995). In addition, high-partitioning 
coefficients and low mobility in the transporting medium enhance dilution of the eoe 
concentrations. As a result, the nature and extent of COGs do not render groundwater a viable 
contaminant pathway. 

The pathways to receptors are soil, water, and air. Biota also provides a pathway through food 
chain transfers. However, no threatened or endangered species have been identified in the 
vicinity of SWMU 229 (Hoagland September 1994, IT February 1995). Section V of the risk 
assessment (Attachment I of this SNUNM ER Project NOD Response) provides additional 
dil?cussion of the.fate and transport of GOGs at SWMU 229. 

Site Assessments 

The site assessment process for SWMU 229 includes risk assessments followed by baseline 
risk assessments (as applicable) for human health and ecological risk. The current and future 
land use for SWMU 229 -is industrial (DOE and USAF March 1996, SNUNM January 2001); 
therefore, the potential human receptor at the site is an industrial worker. For all applicable 
pathways, the exposure route for the industrial worker is dermal contact, external irradiation, 
and ingestion/inhalation. Ingestion of soil, external irradiation from soil, andingestion/inhalation 
of air are considered the major exposure routes for the industrial worker. Wildlife is considered 
to be the potential ecological receptor. Wildlife exposure can result from the ingestion of GOGs 
through food chain transfers and the incidental ingestion of soil from the site. Sections VI and 
VII of the risk assessment (Attachment I of this SNUNM ER Project NOD Response) provides 
additional discussion of potential exposure routes and receptors at SWMU 229. Attachment I 
also contains a complete discussion of the risk assessment process, results, and uncertainties. 
The following section summarizes the site assessment results. 

Risk Assessments 

Risk assessments were performed for both human health and ecological risk for SWMU 229. 

Human Health 

Because eoes are, present in soil at concentrations or activities greater than background 
levels, it was necessary to perform a human health risk analysis, which provides a quantitative 
evaluation of the potential adver.se human health effects. This assessment included organic as 
well as metals and radionuclide GOes detected either above background levels and/or above 
minimum detectable activity (MDA). The risk assessment(Attachment I of this SNUNM ER 
Project NOD Response) calculated the hazard index (HI) and excess cancer risk for an 
industrial land use scenario. In accordance with EPA (EPA 1989), the excesscancerrisk from 
nonradiological GOGs and the radiological COGs is not additive. ' 
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In summary, the HI calculated for SWMU 229 for nonradiological eoes is 0.1 for an industrial 
land use scenario, which is less than the numerical standard of 1.0 suggested by risk 
assessment guidance (EPA 1989). Incremental risk is determined by subtracting risk 
associated with background from potential nonradiological eoe risk. The incremental HI is 
0.09 for the industrial land use scenario, Both values were within NMED guidelines considering 
an industrial land use scenario. 

The excess cancer risk for SWMU 229 for nonradiological eoes is 5E-6 for an industrial land 
use scenario. NMED guidance states that cumulative excess lifetime cancer risk must be less 
than 1 E-5 (NMED March 2000); thus, the excess cancer risk for this site is below the suggested 
acceptable risk value. The incremental excess cancer risk is 1.52E-6. 

The incremental total effective dose equivalent (TEDE) for radionuclides for an industrial land 
use scenario for SWMU 229 is 1.4E-1 millirem (mrem)/year (yr). This value is below the 
recommended dose limit of 15 mrem/yr, found in EPA's Office of Solid Waste and Emergency 
Response Directive No. 9200.4-18 (EPA 1997a) and reflected in the document "Sandia National 
Laboratories/New Mexico Environmental Restoration Project-RESRAD Input Parameter 
Assumptions and Justification" (SNUNM February 1998). The incremental excess cancer risk 
for the radionuclides is 1.4E-6 for an industrial land use scenario, 

The residential land use scenario for this site is provided only for comparison in the risk 
assessment report (Attachment I). The report concludes that SWMU 229 does not have 
potential to affect human health under an industrial land use scenario. 

Ecological 

An ecological assessment that corresponds with the screening procedures in the EPA 
Ecological Risk Assessment Guidance for Superfund (EPA 1997b) was performed as set forth 
by the NMED Risk-Based Decision Tree (NMED March 1998). The scoping assessment 
focuses primarily on the likelihood of exposure of biota at or adjacent to the site to be exposed 
to eoes in soil at the site. 

Baseline Risk Assessments 

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

Hllman Health 

Because the human health assessment indicates that SWMU 229 does not have the potential 
to affect human health under either an industrial or a residential land use scenario, a baseline 
human health risk assessment is not required forSWMU 229. 
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Ecological 

Because the ecological assessment indicates that SWMU 229 has incomplete ecological 
pathways, a baseline ecological risk assessment is not required for SWMU 229. 

Summary 

The site assessment concludes that SWMU 229 does not have the potential to affect human 
health under an industrial land use scenario. After considering the uncertainties associated 
with the available data and the modeling assumptions, ecological risks associated with 
SWMU 229 were found to be low. 
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~LLDATABASES~YSHEET 

TIJERAS ARROYO GW 

1303 

227-W>/-Ql 

SNL-NM 

26-MAR-Ql 

rilling Ccntractcr: LAYNE 

ODEX 

Borehcle Depth: 275 

Casing Depth: 

Survey Data 

19-JUN-Ol 

ASCI, VLADIMIRJIRIK 

1468752;97 

6urveye/! \:i~vatlons (FAMSL) 

Protective Casing: 

Top oHnner Well Casing: 

Ccncrete Pad: 

Groul1d SuFtace: 

Calculate/! Depths and Elevations 

Initial Water Elevation: 
(FAMSL) 

Initial Depth Tc Wa1er: 

(FBGS) 

Last measured waler level was 

. ~easured on 

Date Updated: 
. ll-MAR-02 

5354.03 

5351.8. 

5351.5 

Date Printed: 

. 12-MAR-Q2 

FASL 

Geo Location: 

Wen Ccmpleticn Date: 

. Completicn ZCIJE!: 

S. OF TAli, N. OF T. ARROYO 

29-MAR-Ol 

SILT, SAND & GRAVEL 

Fcnna1ion of Completlcn: SANTA FE GROUP 

Well Comment: MULTIPLE SAMPLE PORTS. INSTALLED.FLUTE S.V. MONITOR 
WELL IN BOREHOLE. ALL ODEX CASING REMOVED. LOCKIN 
CAP INSTALLED. 

10! 
II 
II 

(:Qmpletion p~ta Measured DepUls 

(FaGS) 

Casing Stickup: 

interval 

BOREHOlE 

Inlerval 

SEAL 

8-12 SILICA SAND 

Interval 

SGSP 25 

interval 

SGS? 50 

Interval 
SGSP 125 

interval 

SGSP 175 

Interval 

SGSP 225 

Interval 

SGS? 275 

Start 
0' 

Start 
0' 

Start 

Start 

Start 

start 

siart 

Stop 

,275' 

0,0, B' 

Stop 

275' 

Stop 

25' 

Stop 

75' 

Stop 

'1.25' 

,Stop 
175' 

Stop 

225" 

Stop 

275' 



, 

WELLDATABASES~YSHEET 

I 

I 
i 
I 

I 
! 

I 

I 
1 

I 
I 
I 

I 
I ". 
l 
I-
I 
I 

roject Name: . TAli 

1303 

TA2-\!w-20 

ner Name: SNL 

ate Drilling Started: 14-NOV-96 

. Borehole Depth: 

Casing Depth: 

SurvevOata 

Survey Date: 

Surveyed By: 

(X) Eastlng: . 

(Y) Northing: 

BEYLIK 

AUGER 

104 

70 

06-JUL-OO 

DON HELFRICH 

413130.312 

1469878.375 

lJurveyetll3evations (FAMSL) 

Protective Casing: 

Top Of Inner Well Casing: 

Concrete Pad: 

Ground Surface: 

t:alCt11ale!1 Dep1hs lind Elevations 

Initial Water Elevation: 
(FAMSL) 

Initial Depth To Water: 

(FBGS) 

last measured water level was 

5414. 

t . measured on 

Date Updated: 

18-APR-01 

Date Printed: 

14-APR-03 

FASL 

Geo Location: 

Wen Completion Date: 

Completion Zone:! 

CENTER OF TAli 

05-DEC-96 

ALLWIALSAND AND GRAVEL 

Formallon of Completion: SANTA FE GROUP 

Wen Comment: -SEE VAPOR WELL COMMENTS AT BOTTOM OF REPORT-

tllmplel.on Data Measured Depths 

(FaGS) 

Casing Stickup: 

Interval Start 
GROUTIBACKFILL 0' 

CEMENT BENT. GROUT 

Interval Start 
CASING 0' 

1/4" STAINLESS STEEL 

Interval Start. 
BOREHOLE 0' 

Interval Start 
SEAL 11' 

NATURAL BACKFILL 

Interval Start 
SECONDARY SEAL 63' 

SO/50 BENTONITElGROU 

Interval Start 
PRIMARY PACK 68' 

10120 SILICA SAND 

Interval Start 
PLUG BACK J.2' 

NATURAL BACKFILL 

. Stop . 

.11 ' 

StoP. 
70' 

0.0. .25" 

Stop. 

104' 

Stop 

63' 

Stop 

68' 

Stop 

J.2' 

Stop 
104' . 
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WELLDATABASES~YSHEET 

TAil 

1303 

TA2-'NI-21 

ner Hilme: SNL 

ate Drilling Started: 12-NOV-96 

rilling Contractor: BEYLIK 

Casing Depth: 

Survey Data 

Survey Date: 

AUGER 

120 

92 

06-JUL-OO 

Surveyed By: DON HELFRICH 

(X) Eostlng: 

(V) Northing: 

413432.125 

1469078,375 

$urveyed 13eval;ons (FAMSL) 

Protective Casing: 

'Top of Inner Well Casing: 

Concrete Pad: 

Ground Surface: 

CalcUlated Pepths and Elevations 

Initial )Nater ElevatiOn: 
. (FAMSL) 

Initial Depth To Water: 

(FBGS) 

Last measured water level was 

measured on 

Date Updated: 

14-JUN-02 

5413. 

Date Printed: 

14-APR-03 

FASL 

Geo Location: 

Well Completion Date: 

Completion Zone: 

SOUTHERN MOST CORNER OF TA II 

06-DEC-98 

ALLWIAL SAND AND GRAVEL 

Formation of Completion: SANTA FE GROUP 

Well Comment: -SEE VAPOR WELL COMMENTS AT BOTTOM OF REPO~r-

t?"1PleliQn Pata Measured Depths 

(FSGS) 

Casing. Stickup: 

Interval start 
GROUT/BACKFILL 0' 

CEMENT BENT. GROUT 

Interval Start 
CASING 0' 

1/4" STAINLESS STEEL 

Interval Start 
BOREHOLE' '0' 

Interval Start 
SEAL A 10' 

NATURAL BACKFill 

Interval Start 
SECONDARY SEAL A 42' 

50% BENT., 50% GROUT 

Interval Start 
PRIMARY PACK A 47' 

10120 SILICA SAND 

Interval Start 
SEALB 57' 

NATURAL BACKFILL 

Interval Start 
SECONDARY SEAL B 84' 

50% BENT., 50% GROUT 

Interval Start 
PRIMARY PACK B 90' 

10120 SILICA SAND 

Interval Start 
PLUG BACK 94.5' 

NATURAL BACKFill 

. StoP. 
10' 

Stop 

92' 

0.0. .25" 

Stop 

120' 

Stop 

42' 

Stop 

47' 

Stop 

53' 

Stop 
84'"._ 

Stop 

90' 

Stop 

94.5' 

Stop 

120' 
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Soil-Vapor Samples Analytical Data Summary Tables L-t and L-2 
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• Table L-1 • Soil-Vapor Samples Analytical Data Summary 

Sample Attributes voe (ppbv) 

" <D c: ., ., iii 
'" ., ., 

~ -5 :g " c: c: c: <D <D 

" 
c: '" " " E c: c: 

0 '" N ·N N 

'" '" E ., c: c: c: 
" " 1: ., .c e .c ~ e c: c: 1i5 ~ .2l " 1i5 
" ~ 0 

'" 
D 0 

~ .c '" ~ -5 0 e e e :> e e 
=S E E <= 

Laboratory 1i5 c: !!l ~ .2 0 .2 'a .2 0 ., ., .2 E 0 

~ 
e .c 1: .c e .c 1: 

and Chain of c: c: " c c c: 
~ 

0 .2 0 0 .2 
0 ~ 0 0 5 ~ 

0 e 
~ 0 ~ 

0 9 0 Custbdy Analytical Sample 1i5 E E .e ~ 0 1: c: e e al 1: N_ 01 0 ~ N 
:i 

., '" '" Sample 10 Sample Date Number Method Remarks Oepth (ftl al al al N Q Q Q Q ..= is ...: 
Juty 1997: 

Tft2.-\iw·20-SV-72P 72 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Tft2.-VW·20-SV-72S Duplicate 72 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Tft2.-VW-21-SV-SO-P ERCL 
Modified EPA 50 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

7/17/1997 ARfCOC 
8260 TA2-YW.21-SV·SQ.S 08173 Dupncate 50 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TA2-VW·21-SV-92·P 92 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Tft2.·VW-21-SV-92-S t?uplicate 92 NO 1.5 J NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

September 1997: 

TA2-VW-20-SV-72 . 72 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TA2-VW·20-5V-720 Ouptlcate 72 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TA2-VW-21-SV-50 ERCL 
Mod~iedEPA 50 NO NO NO NO NO· NO NO NO NO NO NO NO NO NO NO NO 

9/4/1997 ARfCOC 
8260 TA2-VW·21-SV-500 06942 Duplicate 50 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

Tft2.-VW-21·SV·92 92 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·920 Duplicate 92 NO NO NO NO NO NO NO NO NO NO NO. NO NO NO NO NO 

May 1998: 

TA2·VW·20·SV·72 72 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

TA2-VW-20·$V·720 
Core 

Duplicate 72 NO NO NO NO NO NO NO 7.0 NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·50 5/19/1998 ARfCOC EPA TO·14 50 NO NO NO NO NO NO NO 7.0 NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·92 
60030B 

92 NO NO NO NO NO NO NO 27 NO NO NO NO NO NO NO NO 

Tft2.·VW·21·SV·920 OuprlCllte 92 NO NO NO NO NO NO NO ·22 NO NO NO NO NO NO NO NO ' 

September 199B: . 

Tff·VW.2D-SV.72 72 18 O.97J NO NO NO NO 2.6 5.6 NO 2.7 43 4.1 10 1.5J NO NO 

Tft2.·VW·20·SV·72D 
Quanterra 

Oupllcate 72 20 NO NO NO NO NO 2.2 5.1. NO 1.7 J 29 2.7 . 6.9 1.4J NO NO 

Tft2.·VW·21-SV·50 912/1998 ARf.COC EPA TO-14 50 . 11 J NO O.95J NO NO NO NO 13 NO NO 3.7J NO NO 2.3J NO NO 

TA2-VW-21·SV·92 
800796 

92 NO NO NO NO NO NO NO 19 NO NO 30 NO 7.4J NO ·NO NO 

TA2·VW·21·SV-920 Duplicate 92 NO NO NO NO NO NO NO 21 NO NO 19 NO NO NO NO NO 
----- -- - - _. 

AU2-o3/WP/SNL03:R5313-L 1.xls L-1 840857.02.06.00.00 417J2OQ39';02 AM 



• Table L·1 
Soli-Vapor Samples Analytical Data Summary 
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• • Table L-1 
Soil-Vapor Samples Analytical Data Summary 

'.-

Sample Attributes VOC (ppbv) . 

., 
'" <: 
<: ., '" '" '" 

., ., 
~ .c -0 ., <: <: <: !! 

., 
1ii ·c <: ., 

~ " E <: 
0 '" N N 

'" co E " <: <: <: 
~ " ~ :c " £ ., ., ., .c ~ e c: 

~ 
c: ., .0 J:J .0 ~ '" '" .Q .c '" ::> 
~ 

0 e e ! 2 e .c 1ii <: m 
S E E 0 0 "" 0 ~ Laboratory 0 '6 e -0 

" E g 0 E :c 
~ 

0 :c 
and Chain of " c: '8 c: <: § P- o 

~ ~ 
0 <: ., 0 '" 0 

~ e i5 i.7 i5 
Custody Sample 

0 N E E "5 € 0 0 
Analytical 1ii c e e 'I' '" '" :c :c N N ~ .... 0 "t 0 ., 

i5 Sample 10 Sample Date Number Method Remarks Oepth(ft) <{ III III III '" 0 0 0 0 .: .: - -
December 19'08: 

T A2·VW·ZQ-SV· 72 72 NO NO NO NO NO NO 3.0 5.6 NO NO NO NO NO 1.6 J NO NO 

TA2·VW·20·SV.720 Duplicate 72 NO NO NO NO NO NO 3.0 5.4 NO NO NO NO NO 1.5 J NO NO 
QUanterra 

TA2.VW·21·SV·50 121711996 AAiCOC EPA TO·14 50 NO NO NO NO NO NO NO 14 NO NO NO NO NO 2.5 J NO NO 

TA2·VW·21·SV·92 
601237 

92 NO NO NO NO NO NO NO 20J NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·920 Duplicate 92 NO NO NO NO NO NO NO 20 NO NO NO NO NO NO NO NO 

~arch 1999: 
i 

TA2·VW·20·SV·72 72 31 NO NO NO NO NO 3.6 6.6 NO NO 1.0J NO 1.5 J 1.9J NO NO 

TA2·VW·2o-SV·720 
Quanterra 

Duplicate 72 23 NO NO NO NO NO 3.7 7.7 NO NO NO NO 2.0 2.1 NO NO ' 

TA2·VW·21·SV·50 3I22111i99 AAICOC EPA T().14 50 33 NO 2.6 NO NO NO NO 20 NO NO NO NO 0.62 J 3.0 NO NO 

TA2·VW·21·SV·92 
601638 

92 16 NO 3.6 NO NO NO NO 23 NO NO NO NO NO 1.0J NO NO I 

TA2·VW·21·SV·920 Oupllcate 92 16J· NO 3.4J NO NO NO NO 22 NO NO NO NO NO NO NO NO 

June 1999: 

TA2·VW·2Q-SV·72 72 50 NO NO NO 3.0J NO 2.9 5.6 NO NO 3.6 NO NO 1.6J NO NO 

TA2·VW·20·SV·720 
Quanterra 

DUplicate 72' 43 NO NO NO 3.0J NO 3.2 6.0 NO NO 4.5 NO NO 1.6 J NO NO 

TA2.VW·21·SV·50 612411999 AAiCOC EPA TO·14 50 6.9J NO NO NO NO NO NO 17 NO NO NO NO NO 3.0J NO NO 

TA2·VW·21·SV·92 
601823 

92 25J NO NO NO NO NO NO 15 NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·920 Duplicate 92 26J NO NO NO NO NO NO 24 NO NO NO NO NO NO NO NO 

September 1999: 

TA2·VW·2o-SV·72 72 4.1 J NO NO NO NO NO 2.7 5.9 NO NO NO NO NO 
.. 

1.7 J NO NO 

TA2·VW·2o-SV·720 
Quantemi Oupllcate 72 8.9J NO NO NO NO NO 1.9J 4.3 NO NO NO NO NO 1.2J NO NO 

TA2·VW·21·SV·SO 91711999 AAiCOC' EPA T()'14 SO' NO NO NO NO NO NO NO 17 NO NO NO NO NO 2.2J NO NO 

T A2. VW·21·SV·92 
602830 

92 NO NO NO NO NO NO NO 22 NO NO NO NO NO NO NO NO 

TA2-VW·21·SV·920 Oupllcat. 92' NO NO NO NO NO NO NO 27 NO NO NO NO NO NO NO NO ._-

AU2.()3,I\o'7P/SNL03:A5313.l1.xla ·L·3 840857.02.06.00.00 41712003 9:<12 IW 
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fit • Table L-1 
Soll·Vapor Samples Analytical Data Summary 

sample Attributes voe (ppbv) 

" " c 
c 

Q) ., 
" ~ '" " "' :g <D C iii c " Q) Q) 

" c Q) Q) 
E c c 

E Q) .2 '" N N N 

'" '" Q) Q) "" c c c e "" "' e c "0 'Ii c " 
<D Q) <D 

~ " '" ~ '" .0 .0 .0 0 
0 

~ 
Q) ~ "" 

0 e e e " e :c c '" 2 E ~ 
E 0 ~ ~ 15 0 .!2 Laboratory 

<D " :§ E 0 '0 0 e :c e ~ "' and Chain of c c c c c e .0 a 0 0 

m 
Q) 0 0 '" 0 0 e is is 0 0 is Custody Analytleal Sample N E E :; € € ~ 0 :c c "'- "'. ~ .... N 

;;l " ·e e m '" c3 :c 0 
Sample 10 Sample Date Number Method Remarks Depth (ft) m m m '" 0 0 0 is .: 

December 1999: 

TP>2·VW·20·SV·72 72 NO NO NO NO NO NO 4.7 8.t NO NO NO NO NO 2.2 NO NO 

TP>2·VW·20-SV.720 
Quanterra 

Duplicate 72 NO NO NO NO NO NO 4.5 7.7 NO NO NO NO NO 2.t NO NO 

TP>2·VW·21·SV·50 1217/1999 ARiCOC EPA To-14 50 NO NO 3.6J NO NO NO NO 20 NO NO NO NO NO 2.5 J NO NO 

TP>2·VW·21·SV·92 
602989 

92 NO NO NO NO NO NO NO 23 NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·92D Duplicate 92 13J NO 4.0J NO NO NO NO 24 NO NO NO NO NO NO NO NO 

March 2000: . 

TA2·VW·20·SV·72 . 72 100 NO NO NO NO NO 2.8 5.0 NO NO NO NO NO 1.4 J NO NO 

TA2·VW·20-SV·720 Quanterral Duplicate 72 42 NO NO NO NO NO 3.2 6.0 NO NO NO NO NO 1.7 J NO NO 

TA2·VW·21·SV,50 3/1/2000 
SevemTrent 

EPA TO·14 50 NO NO 2.SJ NO NO NO NO 18 NO NO NO NO NO 2.2J NO NO 
ARiCOC 

TA2·VW·21·SV·92 603136 92 NO NO NO NO NO NO NO 21 NO NO NO NO NO NO NO NO 

TA2·VW·21·SV·920 Duplicate 92 NO NO NO NO NO NO NO 16 NO NO NO NO NO NO NO NO 

June 2000: 

TA2·VW·20-SV·72 72 14 1.9J NO NO NO NO 3.1 5.2 NO NO NO NO NO 1.3J NO NO 

TA2·VW·2o-SV·720 Ouanterra/ Duplicate 72 9.8 J 1.9 J NO NO NO NO 3 5.3 NO NO NO NO NO 1.4 J NO NO 

TA2·VW·21·SV,SO 612012000 
Sevem Trent 

EPA T014 50 NO 2.6 J 2.7J NO NO NO NO 18 NO NO NO NO NO 1.9J NO NO 
ARiCOC 

TA2·VW·21·SV·92 603340 92 NO NO 3.6J NO NO NO NO 16 NO NO NO NO NO NO NO NO 
. 

TA2·VW·21·SV·920 . OupOcate 92 NO 2.9J 3.3J NO NO NO NO 19 NO NO NO NO NO NO NO NO 

September 2000: 

T P>2·VW·20-SV· 72 72 7.4J NO NO NO NO NO 2.1 3.6 NO NO NO NO NO I.U NO NO 

TP>2·VW·20·SV·72o Quanterrai Duplicate 72 6.3J NO NO NO NO NO 2.7 4.6 NO NO NO NO NO 1.4J NO NO I 

TA2·VW·21·SV·50 9/13/2000 
SevemTrent 

EPA TO·14 50 NO NO 2.3J NO NO NO. NO 15 NO NO NO NO NO I.B J NO NO I 
ARiCOC 

TA2·VW·21·SV·92 603661 . 92 NO NO 3.5J NO NO NO NO 19 NO NO NO NO NO NO NO NO I 

TP>2·VW·21,SV·920 
--- L 

Oupllcate 92 NO NO 3.2J NO NO NO NO 20 NO NO NO NO NO NO NO NO , 
------- -

AU2·Q3I'NPISNLOO:A5313·L 1.xls L·S 84085~.02.06.00.00 41712000 9:02 AM 
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• • Table L-1 
Soli-Vapor Samples Analytical Data Summary 

Sample Attributes voe (ppbv) 

.' 

., 
m 
c lii ., 

" 
., 

" 
., £ 

~ " " c c c 
" 

., 
" ." c " 

., ., 
E c c 

0 '" N N N 
.l!! '" E ., .c c 

~ 
c e ." " :c " ~ e c '-= ~ 

c ;; .2l .2l 0 -a; 
0 '" i '" 0 e e e " e e :c ~ 

., 
E 

.t:: E ~ c S ~. 0 .2 ~ 
.2 .2 Laboratory ., " 0 e ~ ., 'i5 E ~ 

.c .c .t:: 
and Chain at c c c c: J:l " ~ " - c: ., 0 0 '" 0 0 e 15 9 is 0 

~ 0 N E E '5 ~ :c custody Analytical Sample -a; c: -e -e 0 ~ N ... 
" e e In '" .. :c ., " Sample 10 Sample Dale Number Method Remarks Oepth (ft) .:t. '" In In N () () (.) () ..: ..: -- ,.: is ,.: 

De"cember 200·0: 

,Tf142wVW-20-SV-72 n 5.2J NO NO NO NO NO 4.3 7.0 NO NO NO NO NO 1.9 J NO NO 

TA2-VW-2D-SV-720 QuanterraJ Duplicate 72 4.3J. NO NO NO NO 5.3J 4.5 7.1 NO NO NO NO NO 1.9 J NO NO 

TA2-VW-21-SV-50 1211112000 
Sevem Trent 

EPA TO-14 50 14 NO 2.6 NO NO 
ARiCOC 

16 NO 23 NO NO NO NO NO 2.S NO NO 

TA2-VW-21-SV-92 603898 92 5.9 J NO 2.B J NO NO NO NO 23 NO NO NO NO NO NO NO NO 

TA2-VW-21-SV-920 Duplicate 92 2.0J NO 3.0 NO NO NO NO 27 NO NO NO NO NO NO NO NO 

April 2001: 

TA2-VW-20·SV-n 4/1912001 72 9.0J NO NO UJ 2.3J NO 3.7 6.9 NO NO NO NO NO 2.6 NO NO 

TA2-VW-21-SV-SO 4119/2001 50 3.4J NO .. 2.3 NO NO NO NO 24 NO NO NO NO NO 2,5 NO NO 

TA2-VW-21-SV-92 411912001 92 NO NO NO NO NO NO NO 25 NO NO NO NO NO NO NO NO 
Quanterral 

227-VW-Ol"SV-025 4/2312001 Sevem Trent 25 3.1 J NO. NO NO 3.6J NO NO NO NO NO NO NO NO 0.62 J NO NO 

ARiCOC 
EPA TO-14 

227-VW-Ol-SV-07S 412312001 75 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
604434 

227-VW-Ol-SV-125 412312001 125 10J NO NO NO 7.7 J NO NO 3.8J NO NO NO NO NO NO NO NO 

227-VW-Ol-SV-175 4/2312001 175 NO NO NO NO NO NO NO NO NO NO NO ND NO ND ND ND 

227-VW-Ol-SV-225 4/2312001 225 NO ND NO NO ND ND NO NO NO ND NO ND ND NO ND ND 

June 2001: 

TA2-VW-2D-SV·72 612212001 72 ND ND ND ND NO NO 3.7 6.6 NO NO ND NO NO 2.3 ND ND 

TA2-VW-21-SV-SO 612212001 50 7.6 J ND 2.8 J NO ND NO NO 21 ND ND NO NO NO 2.7 J NO ND 

TA2-VW-21-SV-92 612212001 92 ND NO ND ND NO ND ND 25 NO NO NO _NO NO NO NO NO 

227-VW-Ol·SV·025 612612001 Qu,merral 25 4.2J ND ND ND ND NO NO NO ND ND NO ND ND 0.81 J ND NO 

227-VW-Dl·SV·075 612612001 
Sevem Trent 

EPA TO-14 75 ND NO NO ND NO NO ND 4.9J NO ND ND NO ND ND ND NO ARiCOC 
227·VW-Ol·SV-125 612612001 604643 125 NO NO NO NO NO NO NO . ND ND NO NO ND NO NO ND NO 

227·VW·Ol·SV-175 612612001 175 ND ND ND NO ND ND ND ND ND ND ND ND NO NO ND NO 

227·VW·Ol·SV·225 612612001 225 NO ND NO ND ND NO ND ND NO NO ND ND NO ND ND NO 

227-VW·Ol-SV·225-SD 612612001 Duplicate 225 NO ND NO NO ND NO NO NO ND NO ND ND NO ND NO ND 
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Soli-Vapor Samples Analytical Data Summary 
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• • Table L-1 
Soli-Vapor Samples Analytical Data Summary 

Sample Attributes voe (ppbv) 
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., «l '" .<:: 
Sample 10 Sample Date Number Method Remarks Oepth(ft) to to to ~ () () () () ..: ..: ..: ..: 0 .-

September 2001: 

TA2.NW-2<J.SV-72 9/2512001 72 4_2J NO NO NO NO NO 4,1 6.2 NO NO NO NO NO 2.3 NO NO 

TA2-VW-21-SV-50 9/2512001 SO 4.6J NO 2.9 NO NO NO NO 21 NO NO NO NO NO 2.5 NO NO 

T A2-VW-21-SV-92 9/2512001 92 13J NO NO NO NO NO NO 27 NO NO NO NO NO NO NO NO 

227-VW-01-SV-025 9/25/2001 QUanterral 25 2.6 J NO NO NO 25 NO NO NO NO NO NO NO NO 0.76 J NO NO 

227-VW-01-SV-075 9125/2001 
Severn Trent EPA TO-14 75 NO NO NO NO. 48 NO NO 5_2J NO NO NO NO NO NO NO NO 

ARiCOC 
227-VW-01-SV-125 9/2512001 604921 125 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

227-VW-01-SV-175 912512001 175 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

227-VW-01-SV-225 9/2512001 225 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

227-VW-01-SV-225-S0 9/2512001 Oupllcate 225 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

December 2001: . 

TA2-VW-2(}'SV-72 1211112001 72 S.3J.V NO NO NO NO NO 2_5J.V 5.8V NO NO NO NO NO NO NO NO 
TA2.-VW-21-SV-50 12111/2001 50 NO NO 2.3 NO NO NO NO 19 NO NO NO NO NO 0.88 J NO NO 
TA2-VW-21-SV-92 1211112001 92 NO NO NO NO NO NO NO 18 NO NO NO NO NO NO NO NO 
227-VW-01-SV-025 1211112001 Quanterral 25 NO NO NO NO NO NO NO NO NO 'NO NO NO NO NO NO NO 
227-VW-Ol-SV-075 1211112001 Severn Trent EPA TO-14 75 NO NO 11 J NO NO 3.9 J NO NO 2.4 J NO NO NO ARiCOC 13 J NO NO NO 
227-VW-Ol-SV-I25 12111/2001 605162 125 NO NO NO NO NO NO NO NO NO NO . NO NO NO NO NO NO 
227-VW-Ol-SV-175 1211112001 175 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
227-VW-Ol-SV-225 1211112001 225 NO NO NO NO NO NO NO ·NO NO NO NO NO NO NO NO NO 

227-VW-01-SV-225-S0 1211112001 Duplicate 225 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 

March 2002: 

TA2-VW-2<J.SV-72 311912002 72 10 NO NO NO 2.4J NO 2_6 4.6 3.5J NO NO NO NO 1.6J NO NO 

TA2-VW-021-SV-SO 3119/2002 50 3_8J NO 3.1 NO 4_SJ NO NO 15 NO NO NO NO NO 1.6J NO NO 
TA2-VW-021-SV-92 3119/2002 92 NO NO 4.4J NO NO NO NO 19 NO NO NO NO NO . NO NO NO 
227NW-Ol-SV-025 311912002 Quanterral 25 5_4J NO NO NO NO 3.6J NO NO NO NO NO NO NO NO NO NO 
227-VW-Ol-SV-075 3119/2002 

SevemTrent EPA TO-14 ARiCOC 75 25J NO NO NO NO NO NO 4.5 J NO NO NO NO NO NO NO 9.0J 
227-VW-Ol-sV-125 311912002 605407 125 58 J NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
227-VW-Ol-SV-175 311912002 . 175 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 73J 

227-VW-Ol-SV-.175-S0 311912002 Ouptic,t. 175 110J NO NO NO NO No NO NO NO NO NO NO NO NO NO NO 
227-VW-Ol-SV-225 311912002 225 NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO NO 
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Soil-Vapor Samples Analytical Data Summary 
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• Table L-1 
Soli-Vapor Samples Analytical Data Summary 

ARICOC = Analysis RequesVChaln-of-CListody. 
D = Duplicate •. 

EPA = U.S. Environmental Protection Agency. 
ERCL = Environmental Restoration Chemistry Laboratory. 
fl= Foot (feet). ' 
ID = Identification. 
J = Analyte detected below tha quantltatidn liinit. 
ND = Not detected. 
ppbv = Parts per billion.on a volume to volume baSis. 
SV = 5011 vapor. 
T A = Technical Area. 
i! = 17 
voe = Volatile organic compound. 
VW = Vapor well. 
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Groundwater Monitoring Results 
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Table M-1 

Summary of Groundwater Monitoring Well TA2-W-19 VaG Analytical Results 
November 1999-March 2002 

(Off-Site Laboratory") 

Sample Sample Analytical 

WelllD Analyte Date No. Methodb 

TA2-W-19 1.1-Dichloroethane 07-06-01 048782-001 EPA 8260 
10-02-01 049035-001 EPA 8260 

.11-21-01 ... 049178-001 EPA 8260 
Bromomethane 11-21-01 049178-001 EPA 8260 
Trlchloroethene 03-15-00 048634-001 EPA 8260 

01-04-01 049575-001 EPA 8260 
03-08-01 049677-001 EPA 8260 
07-06-01 04.8782-001 EPA 8260 
10-02-01 049035-001 . EPA8260 
11-21-01 049178-001 

cis-l.2-Dichloroethene 03-15-00 048634-001 
11-21-01. 049178-001 

"Ahillyses performed by the Envlronmerital Restoration Chemistry Laboratory. 
bEPA 1986 • 

EPA 8260 
EPA 8260 
EPA 8260 

Units 
~g/l 

/lg/l 
uall 
uall 
11g/l 
~aIl 
~g/l 

~aIl 
~g/l 

11!J1lo 
ug/l 
ug/l 

Mele Resultd 

NE 0.53 (2) 
NE 0.54 (2) 
NE 0.65 (2) 
NE 0.54 (2) 
5.0 1.9 (2) 
5.0 2.3 
5.0 1.7 
5.0 0.96 
5.0 1.4 
5.0 1.4 
70.0 0.53 (2) 
70.0 0.67 (2) 

lab Validation 
Qualifier Qualifier 

J None 
.J None 

J None 
J None 
J None 

None 
None 
None 
None 
None 

J None 
J None 

., 

eMCl established by the EPA Primary Drinking Water Regulations in 40 CFR 141, and subsequent amendments, or New Mexico Environmental Improvement Board in New Mexico 
Register, Title 20, Part I. 
dlf result detected below quantltatlon limit, then quantltation limit Is Indicated In parentheses. 
CFR = Code of Fedeml Re·gulations. 
EPA = U.S. Ehvironmental Protection Agency. 
ID = Identification. 
J = Analyte is detected below the quantitation limit. 
MCl = Maximum contaminant level. 
l1g/l ., MlcrOgram(s) per liter. 
NE = Not established. 
None = All quality control samples met acceptance criteria with respect to submitted samples. 
TA = Technical Area. 
VOG '" Volatile organiC compound. 
W = Water. . 

I 
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j 
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Table M-2 
Summary of VOC 

Analytical Detection Limits 
November 1999-March 2002 

(On-Site Laboratorya) 

Analyte Method Detection Limit (llglL) 
1,1,1-Trichloroethane 
1 1,2,2-Tetrachloroethane 
1 ,1 ,2-Trichloroethane 
1 1-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichloroethane 
1 2-Dichloropropane 
2-Butanone . 

2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform . 

Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Ethyl benzene 
Methylene chloride 
m-Xylene p-Xylene 
o-Xylene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 

aEnvironmental Restoration Chemistry Laboratory. 
!AglL = Microgram(s) per liter. 
vac = Volatile organic compound. 

AU4-03JWPISNL03:R5313-m.doc M-2 

0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5-11 
0.5-10 
0.5-5 
2-7 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5-2 
0.5 
0.5 
0.5 
0.5 
0.5 

0.5-1 
0.5 
0.5 
0.5 
0.5 

0.1-0.5 
0.1-0.5 

0.5 
0.5 

0.5-3 
0.5 
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WelllD .AnaJyle 
TA2-W-19 Aluminum 

Antimony 

Arsenic 

Refer to footnotes at enc! of table. 

• 
Table M-3 

Summary of Groundwater Monitoring Well TA2-W-19 Metals Analytical Results 
November 1999~March 2002 

Sample 
Date 

11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 

Sample 
No. 

048546"003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 

(On-Site Laboratory') 

..... 

Analytical 

Methodb 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA6020. 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 . 
.EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

Units 

"gil 
ygll 
lJ.g/l 
IJ.g/L 
Ilg/L 
IJ.g/L 

RL 
~g/L 

RL 
~g/L 

~g/L 
~g/L 

Ilg/l 

IlgIL 
~ 

Ilg/l 

IJ.gIL 
IJ.g/L 
1J.g/l 

.J1f1l!. 
IJ.g/L 
j.lg/L 

1J.g/l 

_!1.fl11.... 

MelC Resultd 

NE ND (150) 
NE 180 (620) 
NE 2000 
NE 230 (620) 
NE NO (150) 
NE 450 (620) 
NE 310 (620) 
NE 430 (620) 
6.0 ND (1.7) 
6.0 NO (1.7) 
6.0 ND (1.7) 
6.0 NO (1.7) 
6.0 No (1.7) 
6.0 NO (1.7) 
6.0 NO (1.7) 
6_0 No (1.7) 

10.0 NO (3.4) 
10.0 NO (3.4) 
10.0 NO (3.4) 
10_0 NO (3.4) 
10.0 NO(3.~ 
10.0 No (3.4) 
10.0 NO (3.4) 
10.0 ND (3.4) 

lab 
Qualifier 

U 
J 

J 
U 
J 
J 

J,B 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

Validation 
Qualifier 
A,A2,UJ 

None 
None 
None 
None 
None 

A2,J,Pl 
B,J 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
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WelllD Analyte 
TA2-W-19 Barium 

Beryllium 

Cadmium 

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

'" !:i Refer to footnotes at end of table. 
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fable M-3 (Continued) 

Summ~ry of Groundwater Monitoring Well f A2-W~ 19. Metals Analytical Results 
November 1999-March 2002 

(On-Site Laboratory·) 

Sample Sample Analytical 

Date No. Methodb Units· MCL" Resultd 

11-30-99 048546-003 EPA 6020 uaIL 2,000 51 
03-15-00 048634-003 EPA 6020 Jlg/L 2,000 49 
01-04-01 049575-003 EPA 6020 . )lglL 2,000 57 
03-08-01 049677-009 EPA 6020 Jlg/L 2,000 50 
07-06-01 048782-007 EPA 6020 Jlg/L 2,000 47 
10-02-01 049035-007 EPA 6020 gglL 2,000 51 
11·21-01 049178-007 EPA 6020 uaIL 2,000 53 
03-18-02 049369-007 EPA 6020 llaIL 2,000 47 . 

11-30-99 048546-003 EPA 6020 Jig/l 4.0 ND(0.11) 
03-15·00 048634-003 EPA 6020 Jlg/L 4.0 ND (0.11) 
01-04-01 049575-003 EPA 6020 Jlg/L 4.0 ND (0.11) 
03-08-01 049677-009 EPA 6020 . JigiL 4.0 ND (0.11) 
07-06-01 048782-007 EPA 6020 ug/L 4.0 ND(O.II) 
10-02-01 049035-007 EPA 6020 Jig/L 4.0 ND (0.11) 
11-21-01 049178-007 EPA 6020 J.lg/l 4.0 ND(O.II) 
03-18-02 049369-007 EPA 6020 ~- 4.0 ND(O.II) 
11-3a-99 048546-003 EPA 6020 llg/l 5.0 ND (0.23) 
03-15-00 048634-003 EPA 6020 Jlg/l 5.0 ND (0.23) 
01-04-01 049575-003 EPA 6020 JigiL 5.0 ND (0.23) 
03-08-01 049677-009 EPA 6020 Jig/l . 5.0 NO (0.23) 
07-06-01 048782-007 EPA 6020 !J.g/L 5.0 NO (0.23) 
10-02-01 049035-007 EPA 6020 jtgIL 5.0 NO (0.23) 
11-21-01 049178-007 EPA 6020 Jig/l 5.0 NO (0.23) 
03-18-02 049369-007 EPA 6020 JigiL 5.0 NO (0.23) 

Lab Validation 
Qualifier Qualifier 

None 
None 
None 
None 
None 
None 
None 
None 

U None 
U None 
U None 
U None 
U None 
U None 
U None 

-

U None 
U None 
U None 
U None 

u None 
u None 
u None 
U None 
U None 
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WelllD Analyt~ 
TA2-W-19 Calcium 

-. 
Table M-3 (Continued) 

Summary of Metals Analytical Results' for Groundwater Monitoring Well TA2-W-19 
November 1999-March 2002 

Sample Sample Analytical 
Date No. Methodb Units MClc Resultd 

11-30-99 048546-003 EPA 6020 /lgIL NE 72,000 
03-15-00 ' 048634-003 EPA 6020 Ilgll . NE 78,000 
01-04-01 049575-003 EPA 6020 ~9Ll NE 79,000 
03-08-01 049677-009 EPA 6020 /lgll NE 84,000 
07-06-01 048782-007 EPA 6020 /lgll NE 75,000 
10-02-01 049035-007 EPA 6020 uolL NE 120,000 
11-21-01 049178-007 EPA 6020 uQ/L ' NE 82,000 
03-18-02 049369,007 EPA 6020 "gil NE 68,000 

Chromium 11-30-99 048546-003 EPA 6020 /lgiL 100 ND (8.5) 
03-15-00 048634-003 EPA 6020 "giL 100 ND (8.5) 
01-04-01 049575-003 EPA 6020 '1lWL 100 ND (8.5) 
03-08,01 049677-009 EPA 6020 uQ/L 100 ND (8.5) 
07-06-01 048782-007 EPA 6020 /lglL 100 NO (8.5) 
10-02-01 049035-007 EPA 6020 ugiL 100 NO (8.5) 
11-21-01 049178-007 EPA 6020 /lgIL 100 NO (8.5) 
03-18-02 049369,007 EPA 6020 IlgIL 100 ND (8.5) 

Cobalt 11-30-99 048546-003 EPA 6020 /lgiL NE NO (0.23) 
03-15-00 048634-003 EPA 6020 /lgIL NE ,0.49 (0.91) 
01-04-01 049575-003 EPA 6020 ugIL NE 0.38 (0.91) 
03-08-01 049677-009 EPA 6020 /lgIL NE 0.34 (0.91) 
07-06-01 048782-007 EPA p020 Ilg/L NE , 0.3 (0.91) 
10-02-01 049035-007 EPA 6020 Ilg L NE 0.97 
11-21-01 049178-007 EPA 6020 ugIL NE 0.91 
03-18-02 049369-007 EPA 6020 ugll NE NO (0.23) 

Refer to footnotes at end of table. 

.. 
Lab Validation 

Qualifier Qualifier 
B J,P2 

J,P2 
J,P2 

E J,P2 
J,P2 

E,B J,P2 
E None 
E J,Pl 
U None 
U None 
U None 
U None 
U None 
U None 
U None 
U None 
u B 

J,B B,J 
J,B None 

J,B B,J 
J,B B,J 
B B,J -
B None 
u None 
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Well 10 Analyte 

TA2-W-19 Copper 

- Iron 

. 

Lead 

Refer to footnotes at end of table. 
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Table M-3 (Continued) 

Summary of Metals Analytical Results· for Groundwater Monitoring Well TA2-W-19 
November 1999-March 2002 

Sample Sample Analytical 

Date No. Methodb Units MCLc Resultd 

11-30-99 .048546"003 EPA 6020 Ilg/l NE NO (5.7) 
03-15-00 048634-003 EPA 6020 uQ!L . NE NO (5.7) 
01·04-01 049575-003 EPA 6020 Ilg/l NE 9.4 (23) 

. 03-08-01 049677-.0.09 -EPA 6.02.0 IlglL NE NO (5.7) 
.07-.06-.01 .048782-0.07 EPA 6.02.0 uQ!L NE NO (5.7) 
1.0-02·.01 049035·.0.07 EPA 6.02.0 IlglL NE NO (5.7) 
11·21-.01 .049178-0.07 EPA 602.0 Ilg/L NE NO (5.7) 
.03-18-02 .049369-007 EPA 602.0 uQ!L NE NO (5.7) 
11·30-99 048546-0.03 EPA 6020 Ilg/l NE 10.00 
03-15-00 048634-003 EPA 6.020 IlglL NE 1300 
01-04-01 049575-003 EPA 6020 .!,gIL- NE 210.0 
03-08-01 049677-009 EPA 6020 1lQ, L NE 940 
07-06-01 048782·007 EPA 6020 1lQ, L NE 580 
10·02-01 049035-007 EPA 6.020 Il9- L NE 900 
11-21-01 049178-007 EPA 6020 1lQ/l NE 1000 
03-18-02 049369-007 EPA 6020 J.I.g/l NE . 540 
11-30-99 048546-003 EPA 6020 119- L NE' NO (1.7) 
03-15-00 048634-003 EPA 6020 _!1fJJ L NE NO (1.7) 
01-04-01 049575-003 EPA 6.020 Ilg/l NE NO (1.7) 
03-08-01 -'- 049677-009 EPA 6020 IlglL NE NO (1.7) 
07-06-01 048782-007 EPA 6020 IlglL NE NO (1.7) 
10'02-01 049035~07 EPA 6020 j!glL NE NO (1.7) 
11-21-01 049178-007 EPA 6020 1lQ/l NE NO (1.7) 
03-18-02 049369-0.07 EPA 602.0 IlglL NE NO (1.7) . 

• 
Lab Validation 

Qualifier Qualifier 
U None 
U None 
J None 

U None 
U None 
U None 
U None 
U None 
B B,J 

None 
None 
None 

A2,J,P1 
None 
None 
A,J 

U None 
U None 
U None 
U None 
U None 
U ·None -

U None 
U None 
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• 
Table M-3 (Continued) 

Summary of Metals Analytical Resultsa for Groundwater Monitoring WEill TA2-W-19 

Well 10 Analyte 
TA2-W-19 Magnesium 

Manganese 

Mercury 

Refer to footnotes at end of table. 

Sample 
Dale 

11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 

November 1999-March 2002 . . 

Sample 
No. 

048546-003 
048634-003 
049575-003 
049677-009 
048782~007 

049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 

Analytical 
Methodb 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 9020 
EPA 6620 
EPA 6020 
EPA 6020 

Units 
j.lglL 

_j.lglL 
j.lg;\. 
J.lglL 

_!l9fL 
j.lg/l 
j.lglL 
~glL 

j.lglL 
j.lg/l 

.flf1IL 
j.lg!L 
j.lglL 
j.lg/L 

-JlQiL 
"giL 

_!'9iL 
j.lgIL 

"giL 
"giL 
~. 

j.lgIL 

"gil 
J.lglL 

MCLe Resultd 

NE 13,000 
NE 12,000 
NE 13,000 
NE 12,000 
NE 11,000 
NE 11,000 
NE 12,000 
NE 11,000 
NE NO (2.8) 
NE NO (2.8) 
NE 22 
NE 8 (11) 
NE NO (2.8) 
NE 8.1 (11) 
NE 5.1 (11) 
NE 5.5 (11) 
2.0 NO (0.23) 
2.0 NO (0.23) 
2.0 NO (0.23) 
2.0 NO (0.23) 
2.0 NO (0.23) 
2.0 NO (0.23) ---r-
2.0 NO (0.23) 
2.0 ND (0.23) 

Lab 
Qualifier 

U 
U 

J 
U 
J 
J 
J 
u 
u 
U 
u 
u 
u 
U 
u 

.. 
Validation 
Qualifier 

J,P2 
J,P2 
J,P2 
J,P2 
J,P2 
J,P2 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
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Table M-3 (Continued) 
Summary of Metals Analytical Results· for Groundwater Monitoring Well TA2-W-19 

November 1999--March 2002 

Analyle 
Nickel 

Potassium 

Selenium 

Sample 
Date 

11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 0 

01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 

Sample 
No. 

048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178-007 
049369-007 

Analytical 

Methodb 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA60Z!) 
EPA 6020 
EPA 6020' 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

Units MeLc Resultd 

i1!li NE NO (1.1) 

1l9J NE 4.2 (4.5) 

~ NE 4.8 

IlglL NE 3.5 (4.5) 
'!lglL NE 13 

"giL NE 2.8 (4.5) 
JlglL NE 8.2 

"giL NE 2.1 (4.5) 

llglL NE 500 (680) 

)1g1L NE 1,500 

i1g!l NE 2,200 

1lg/L NE 1,900 

llglL NE 1,800 

~ NE 2,200 

Ilg/L NE 2,100 

19LL NE 1,600 
Ilg/L 50.0 10 

fi9/L 50.0 9.3 

]1g/L 50.0 5.7 (6.8) 

yg/L 50.0 9.8 

fig/L 50.0 7.8 

fig! 50.0 8.2 

!lglC 50.0 11 

Ilg/L 50.0 6.7 (6.8) 

Refer to footnotes at end of table. 

Lab 
Qualifier 

U 
J 
B 
J 

J 

J 
J 

J,B 

B 

J 

Validation 
Qualifier 

None 
None 
B,J 

None 
None 
None 
None 
None 
A,J 

None 
None 
A2,J 
None 
None 
None 
A2,J 
None 
None 
B;J 

None 
None 

B.J 
None 
None 
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Well 10 AnaMa 

TA2-W-19 Sliver 

Sodium 

Thallium 

Refer to footnotes at end of table. 

• 
Table M-3 (Continued) 

Summary of Metals Analytical Results' for Groundwater Monitoring Well TA2-W-19 
November 1999-March 2002 

Sampla Sample Analytical 

Date No. Methodb Units MeLc Resultd 

11-30-99 048546-003 EPA 6020 _Ill} L NE NO (0.23) 
03-15-00 048634-003 EPA 6020 ~gL NE NO (0.23) 
01-04-01 049575-003 EPA 6020 Ill} L NE 0.34 (0.91) 
03-08-01 049677-009 EPA 6020 _llil'L NE NO (0.23) 
07-06-01 048782-007 EPA 6020 ~gL NE NO (0.23) 
10-02-01 049035-007 EPA 6020 1lQ! L· NE NO (0.23) 
11-21-01 049178-007 EPA 6020 ~gIL NE NO (0.23) 
03-18-02 049369-007 EPA 6020 ",giL NE NO (0.23) 
11-30-99 048546-003 EPA 6020 _WL NE 25,000 
03-15-00 048634-003 EPA 6020 ",giL NE 23,000 
01-04-01 049575-003 EPA 6020 IlgiL NE . 24,000 
03-08-01 049677-009 . EPA 6020 l101L NE 22,000 
07-06-01 048782-007 EPA 6020 IlgiL NE 22,000 
10-02-01 049035-007 EPA 6020 Ilgl\.. NE 21,000 
11-21-01 049178-007 EPA 6020 ",gIL NE 23,000 
03-18-02 049369-007 EPA 6020 !1g1L NE 21,000 
11-30-99 048546-003 . EPA 6020 IlgiL 2.0 NO (1.7) 
03-15-00 048634-003 EPA 6020 LlgIL 2.0 NO (1.7) 
01-04-01 049575-003 EPA 6020 I1g1L 2.0 NO (1.7) 
03-08-01 . 049677-009 EPA 6020 ",giL 2.0 NO (1.7) 
07-06-01 048782-007 EPA 6020 Jl9.IL 2.0 NO (1.7) 
10-02-01 049035-007 EPA 6020 !1g1L 2.0 NO (1.7) 
11-21-01 049178-007 EPA 6020 Ilg/L 2.0 NO (1.7) 
03-18-02 _ 0~93()9-007 EPA 6020 _ l1iJIL 2.0 , NO (1.7) 

---~-=----------- - -- --- -

," 

• 
--', 

Lab Validation 
Qualifier Qualifier 

U None 
U Nona 
J None 
U None 
U A2,P2,UJ 
U A,J 
U None 
U Nona 

J,P2 
J,P2 
J,P2 
J,P2 
J,P2 
J,P2 
None 
None 

U None 
U None 
U None 
U None 
U -'- None j 
U None . I 

U None I 

U None I 
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Table M-3 (Concluded) 

Summary of Metals Analytical Results· for Groundwater Monitoring Well TA2-W-19 
November 1999-March 2002 

WelllD Analyte 
TA2-W-19 Vanadium 

Zinc 

Sample 
Date 

11-30-99 
03-15-00 

. 01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 . 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10'02-01 
11-21-01 
03-18-02 

"Environmental Restoration Chemistry Laboratory. 
bEPA 1986. 

Sample 
No. 

048546-003 
048634-003 
049575-003 
.049677-009 
048782-007 
049035-007 
049178-007 
049369-007 
048546-003 
048634-003 
049575-003 
049677-009 
048782-007 
049035-007 
049178'007 
049369-007 

Analytical 
Methodb 

EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 
EPA 6020 

Units MClC Resultd 

!,gli. NE ND (2.8) 

Jig/l NE 7.4 (11) 

_!,gll NE 6.6(11) 

Jig/l NE ND (2.8) 

!,g/l NE ND (2.8) 

~l NE 5.3(11) 

Jig/l NE 7.3(11) 

. !,gll_ NE 4.8 (11) 

Jig/l NE· ND (23) 

Jig/l NE ND (23) 

I'g/l NE ND (23) 

IlWL NE NOl23) 
Jig/l NE ND (23) 

-

IlgiL NE ND (23) 

...I!\l!h NE ND (23) 
)lg/l NE ND (23) 

lab 
Qualifier 

u 
J 
J 
U 
U 
J 
J 
J 
U 
U 
U 
u 
U 
U 
u 
U 

• 
Validation 
Qualifier 

None 
None 
None 
None 
None 
None 
None 
None 

B 
None 
None • 
None 
None 
None 
None 
None· 

cMel established by the EPA Primary Drinking Water Regulations in 40 CFR 141, and sUbsequent amendments, or New Mexico Envlronmentallmprovemeilt Board in New Mexico 
Register, Title 20, Part I. . 
dlf result detected below quantltation limit, then qUantltation limit is Indicated in parentheses. 
CFR = Code 6f Federal Regulations. ND = Not detected (at method detection limit). TA = Technical Area. 
EPA = U.S. Environmental Protection Agency. ND () = Not detected above the detection limit, W = Water. 
MCl = Maximum contaminant level. shown in parentheses. 
IlgiL = Microgram(s) per liter. NE = Not e.stablished. 

lab QualifierS 
B = Analyte Is detected In associated laboratory method blank sample. 
E. = Result exceeds highest laboratory calibration level. 
J = Analyte Is detected beloW the quailtitation limit. 
U = Analyte. is absent or below the method detection limit. 

Validation Qualifiers 
A = Laboratory accuracy andlor bias measurements for the laboratory control and duplicate control samples do not meet acceptance criteria. 
A2 = Laboratory accuracy and/or bias measurements lor the matrix spike and matrix spike dUplicate samples do not meet acceptance criteria. 
B = Ahalyte Is present In ass.oclated laboratory method blank sample. 
J = The associated value Is an estimated quantity. 
None = All quality control samples met acceptance cmerla with respeCt to submitted samples. 
PI = laboratory preciSion measurements for the matrix spike and matrix spike dupllcata samples do no! meet acceptance criteria. 
P2 . = Insufficient quality control data to determirie laboratory precision •. 
UJ = Analyte was analyzed lOr but not detected, andliie associated value Is an estimate and may be Inaccurate or imprecise. 
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Table M-4 

Summary'of Groundwater Monitoring Well TA2-W-19 Nitrate Analytical Results 
November 1999~March 2002 

Well 10 An~ 
TA2·\f\!·19 Nitrate (as Nitrogen) 

Note: Values In bold exceed the associated MCl. 

8EtivirOnmentai Restoration Chemistry laboratory. 
bEPA 1986. 

Sample 
Date 

11·30·99 
03·15·00 
01,04·01 
03-08-01 
07·06·01 
11·02·01 
11-21-01 
03·18·02 

(On-Site Laboratory") 

Sample 
No. 

048546·004 
048634-004 

, 049575·004 
049677·016 
048782-016 
049035·016 
049178'016 
049369·016 

Analytical 
Methodb 

HACH_N03 
HACH N03 
HACH N03 
HACHJ'J03' 
HACH_N03 
HACH.N03 
HACH,-N03 
- Nitrate.EP 

Units MClC Result 
rT1.9!l 10 9.9 
~ 10 7.8 
mglL_ 10 13 
mQl 10 24 
mgll 10 7.2 
mgll 10 7.8 
mgll ,10 3.8 
m91 10 B.B 

/ 

lab 
Qualifier 

.. 

Validation 
Qualifier 

None 
None 
None 
None 
None 
None 
Nona 
None 

cMCl established by the EPA Primary Drinking Water Regulations In 40 CFR 141, and subsequent amllndments, or New Mexico Environmental Improvement Board in New Mexico 
Register, Title 20, Part I. ' , , 
EPA = U.S. EnvirOnmental Protection Agency. 
MCl = Maximum contaminant level • 
mgll = Mililgram(s) per liter. 
None = All quality control samples rnet acceptance criteria with respect to submitted samples. 
TA = Technical Area. ' , ' 
W = Water. 
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• 
Table M-5 

Summary of Groundwater Monitoring Well TA2-W-19 General Chemistry Analytical Results 
November 1999-March 2002 

Analyte 
Alkalinity as CaC03 

Bromide 

Chloride 

Sample 
Date 

11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
07-06-01 
10-02-01 . 
~ 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21-01 
03-18-02 
11-30-99 
03-15-00 
01-04-01 
03-08-01 
07-06-01 
10-02-01 
11-21.01 
03-18-02 

(On-Site and <?ff-Site Laboratoriesa) 

Sample 
No. 

048546-005 
048634-005 
049575-005 
049677-013 
048872-113 
048782-013 
049035~013 

049178-013 
049369-013 
048546-005 
048634-005 
049575-005 
049677-013 
048872-013 
049071-013 
049178-013 
049369-013 
048546-005 

. 048634-005 
049575-005 
049677-013 
048872-013 
049071-013 
049178-013 
049369-013 

Analytical 
Methodb . Units MCL C Resultd 

HACH_ALK mg/L NE 110 
HACH ALK I mg/L NE ·100 
HACH ALK I mg/L - I NE 100 
HACHALK I m--'l"L NE 110 
HACH_ALK I ~ NE 99 
EPA 310.1 rTlgIL NE88.4 

Lab 
Qualifier 

Validation 
Qualifier 

None 
None 
None 
None 
None 

HACH_ALK NE 110 None 
HACH_ALK NE 100 None 
HACHJ,LK NE 110 None 
Anions -CE mg/L NE NO (0.4) ,. U None 
Anions CE I mg/L-~r~ -NE -------r~N6 (0.4) U None 
Anions CE'"'-\iL NE_ J_---'iP.-lO.4\ U None 
Anions CE I "'-\iL_.-L_ NE_ L NO (0.4\ U None 
EPA 300.0 . 'mg/L NE 0.837 

SW8469056 I mgIL NE .0.679 
AnionS_EPA 1- mg/L -I -- -NE -I - 0.75 -I - - I None 
Anions EPA I mg/L NE 0.82 None 
Anions_CE None 
-Anions CE None 
Anions CE I mgIL I - NE --I - 71 -I - - - I None 

Anions CE' mffi_ NE 76 None 
EPA 300.0 I mgiL NE 68 

SW846 9056 I rTlll-'L NE· .1 76.6 
Anions EPA I . mgIL NE 74 None 
Anions -EPA I - -mgJ[ NE 69 None 

Refer to footnotes at end of table. 
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WelllD 
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Table M-S (Concluded) 
Summary of Groundwater Monitoring Well TA2-W-19 General Chemistry Analytical Results 

November 1999-March 2002 
(On-Site and Off-Site Laboratories") 

Sample Sample Analytical 
Analyte Date No. Methodb Units MCl" Resultd 

Fluoride 11-30-99 048546-005 Anions' CE m9l 4.0 ND 0.5 
03-15-00 048634-005 Anions CE m9l 4.0 ND 0.5 

.01-04-01 049575-005 Anions_CE mg/l 4_0 ND 0.5 
03-08-01 049677-013 Anions CE mg,l 4.0 ND 0.5) 
07-06-01 048872-013 EPA 300.0 m(Jil 4.0 0.332 
10-02-01 049071-013 SW8469056 mg/l 4.0 0.22 
11-21-01 049178~013 Anions EPA mgl 4.0 0.34 (0.4) 
03-18-02 049369-013 Anions EPA mgl 4.0 0.35 (0.4) 

Sulfate 11-30-99 048546-005 Anions_CE mg/l NE 68 
03-15-00 048634-005 Anions CE m!lil NE 66 
01-04-01 049575-005 Anions CE mgl NE 65 
03-08-01 049677-013 Anions CE mgl NE 72 
07-06-01 048872-013 EPA 300.0 mg/l NE 59.2 
10-02-01 049071-013 SW8469056 mg/l NE 63.3 
11-21-01 049178-013 Anions EPA mgl NE 66 
03-18-02 049369-013 Ahiotis_EPA mg/l NE 71 

Total Dissolved Solids 03-08-01 049667-099 EPA 160.1 mQll NE 429 
07-06-01 _..948782:09.9 - .EPA 160.1 __ mg/L. __ NE 455 --- ----

lab 
Qualifier 

U 
V 
V 
V 

J 
J 

. 

--'-

.~ -.. 

Validation 
Qualifier 

None 
None 
None 
None 

None 
None 
None 
NOne 
None 
None 

None 
None 

"All analyses performed by the Environmental Restoration Chemistry Laboratory (On~Slte laboratory) exc~pt the July 2001 alkalinity split (048782-013)' the July and October 2001 
anions, and the total dissolved solids, which were analyzed by General Engineering Laboratories, Inc_ (Off-Site Laboratory). 
bEPA 1986. 

cMCl established by the EPA Primary Drinking Water Regulations in 40 CFR 141, and subsequent amendments, or New Mexico Environmental Improvement Boerd In New Mexico 
Register, Title 20, Part I. 
dif result detected below quantitation limit, then quantitation lim~ is indicated in parentheses. 
CFR = Code of Federal Regulations_ 
EPA '" V.S. Environmental Protection Agency. 
J = An!ilyte Is detected below the quantllation limit. 
MCl = Maximum contaminant level. 
mg/l = Milligram(s) per liter. 
ND ( ) = Not detected above the detection limit, sliown In parentheses_ 
NE = Not established. 
None = All quality Control samples met acceptance criteria with respect to submitted samples. 
S = son sample. 

lab Quailllers 
V = Arialyte Is absentor below the method detection limit 
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