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This work ~upported by the 
l'mtod Statos Department of Energy 
undor contract DE·AC01·9ll85000. 

S1te H1story 

Sandia 
National 
Laboratories 

SWMU 234 (Storm Drain System Outfall) covers approximately 0.15 acres of unpaved ground along the 
steep northern rim of Tijeras Arroyo. The outfall consists of a 270-ft long earthen dttch. No piping or outfall 
components are currently present at the site. Before removaltn the early 1990s, the SWMU 234 outfall 
consisted of a steel p1pe that discharged onto the ground surface. When the outfall pipe was removed, the 
storm water was re-directed through a buried ptpe to the nearby SWMU 233 outfall. 

From the early 1980s until the early 1990s, the stte occasionally received storm water from a paved area 
located inside the TA-IV perimeter fence. No chemical releases occurred at the site. 

Depth to Groundwater 
The reg tonal aquifer is approxtmately 470 ft bgs, and a perched aquifer (not a source of dnnking water) is 

approximately 300 ft bgs. 

Const1tuents of Concern 
VOCs 
SVOCs 
RCRA metals 
Chromium VI 
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SWMU 234 
Storm Drain System Outfall 

Site boundary extends from the highest tree in top center of the photograph to the sewer manhole 
in foreground. The manhole and adjacent electrical vault are not part of the stte. November 
2000. 

Summary of Data Used for NFA Justification 
In June 1994, the ground surface at SWMU 234 was surveyed for UXO/HE and radioactive materials; no 
anomalies were detected. 

In September 1994, twelve shallow-soil samples were collected at six locations that were all considered to 
be within the SWMU boundary at the time; later investigation (see below) revealed that six samples from 
three locations were outside the SWMU boundaries. The maximum sampling depth of the six original 
locations was three It bgs. All the soil samples were analyzed for TAL metals. chromium VI and TPH. No 
TPH was detected in the soil samples. Three metals (arsenic, barium, and cadmium) had concentrations 
that exceeded the background values. Selected samples were also analyzed for VOCs. SVOCs, tritium, 
and gamma-emitttng radionuclides. One VOC. acetone. was detected in one of the soil samples. Four 
SVOCs were detected. Th-232 and U-238, and tritium were detected above background values. Tritium 
also had activities above ts background value. 

In September 2000, historical aerial photographs and TA-IV engtneenng drawtngs were used to determme 
the previous location for the outfall pipe. The boundary for SWMU 234 was revtsed after this evaluation. 

In June 2001, three sotl samples plus one duplicate were collected with a backhoe from two locations 
along the centerline of the dttch. The soil samples were collected at depths ranging from 0 to 5 It bgs. All 
the soil samples were analyzed for VOCs, SVOCs. TPH, RCRA metals, chromium VI. gamma-emitting 
radionuclides, gross alpha/beta, and tritium. No VOCs were detected in the samples. Seventeen SVOCs 
were detected. The maximum TPH concentration was 5.23 mg/kg. Chromium Vl was detected above 
background in one sample at a concentration of 2.08 mg/kg. One sample had a silver concentration of 1 
mg/kg that was near the background value. No radionuclides were detected above the background val
ues; however. the MDA for U-235 exceeded the background value in several samples. 

Recommended Future Land Use 
Industrial land use was established for thts stte. 

Results of Risk Analysts 
Rtsk assessment results for the residenttal scenario are calculated per NMED risk assessment gutdance 
in 2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permtl Modtftcation 
Process." 

Because COCs were present in concentraltons or activities greater than background-screening levels or 
because constttuents were present that did not have background-screening levels. it was necessary to per
form a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse health 
effects for the residential land-use scenano. 

The maxtmum concentratton value tor lead was 13 mglkg. The EPA Intentionally does not provide any 
human health toxicological data on lead; therefore, no nsk parameter values could be calculated. The 
NMED guidance for lead screemng concentrations for constructton and industnalland-use scenarios are 
750 and 1,500 mg/kg. respectively. The EPA screening guidance value for a residentia l land-use scenano is 
400 mglkg. Because the maximum concentration value for lead at this site is less than the screening val
ues, lead was eliminated from further consideration tn the human health risk assessment. (See Footnote 
"b" tn risk table below.) 

The total human health HI was 0.46 for the residenttalland-use scenarto, which is less than the NMED 
guideline of 1. The total esltmated excess cancer nsk was 3E-5 for the residential land-use scenano, whtch 
is above the NMED guideline of 1 E-5. Using the UCLs of the mean concentrations for the main contributors 
to risk [arsenic, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and benzo(g,h,i)perylene]. the 
total estimated excess cancer risk was reduced to 2E-5. The tncremental cancer risk ts 8.4E-6 for the resi
dential land-use scenano. The total and incremental HI, and the incremental excess cancer risks, using 
UCLs are below NMED guidelines. 

The human health incremental TEDE for a restdential land-use scenario was 23 mremlyr, whtch ts below the 
EPA numerical guideline of 75 mremlyr, and the human health incremental TEDE for an industrial land-use 
scenario was 13 mrem/yr, which is below the EPA numencal gUideline of 15 mremlyr. Therefore, SWMU 
234 ts eligtble for unrestricted radiologtcal release. 

Using the SNL ecological risk assessment methodology, the ecological risk for SWMU 234 is predicted to be 
low. 

In conclusion, human health risk under a residential land-use scenario and ecological risk are acceptable 
per NMED gUidance. Thus, SWMU 234 IS proposed for CAC without institutional controls. 

Human Health Risk Assessment Values for SWMU 234 
Nonradiological COCs 
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For More Informat1on Contact 
U.S. Department of Energy 
Sandta Stte Office 
Environmental 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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Department of Energy 
Albuquerque Operations Office 

Kirtland Area Office 
P. 0. Box 5400 

Albuquerque, New Mexico 87185-5400 

.:.uG :. s 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 National Laboratories/New Mexico (SNLINM), ID 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/enclosures: 
T. Trujillo, AL, ERD 
L. Aker, AlP (2 copies) 
W. Cox, SNL, MS 1147 

J;'Y/(/-1 
Q"" Michael J. Zamorski 
l Acting Area Manager 

@ Printed on recycle<: paper 



Mr. David Neleigh 

cc w/o enclosures: 
M. Jackson, KAO 
J. Johnsen, KAO-AIP 
C. Soden, AL, EPD 
N. Morlock, 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 234, 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 Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further 
action (NF A) decision for Environmental Restoration (ER) Site 234, Storm Drain System 
Outfall Site, Operable Unit (OU) 1309. ER Site 234 is listed in the Hazardous and Solid 
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNL/NM Resource 
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit 
(NM5890110518) (EPA August 1992). 

1.2 SNL/NM Risk-Based NFA Process 

This proposal for a determination of an NF A decision has been prepared using the criteria 
presented in Section 4.5.3 of the SNL/NM Program Implementation Plan (PIP) (SNL/NM 
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 and/or 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 SNL/NM permit is met. This criterion, found in Section M.l 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 SNL/NM 
corrective action process. The details of the SNL/NM technical approach are provided in 
Appendix C of the PIP. The first step in the technical approach is the data qualitative review 
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 
SNL/NM technical approach. 

At this site, sufficient data were not available to compare to established action levels or 
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) 811d UTLs. If site- A 
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, UTLs, or derived risk-based values, triggered this NF A proposal for Site 234 .. 

1.3 Local Setting 

SNL/NM 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. SNL/NM has been involved in nuclear weapons research, component 
development, assembly, testing, and other nuclear activities since 1945. 

ER Site 234 (Figure 1) is located on land owned by DOE. The outfall is located along the 
northern embankment of Tijeras Arroyo southeast of Building 9811 (Inflatable Building) and a 
lagoon impoundment in Technical Area (TA) IV. 

Surficial deposits in the SNLIKAFB area lie within four geomorphic provinces which in turn 
contain nine geomorphic subprovinces. Site 234 lies within the Tijeras Arroyo subprovince. 
The Tijeras Arroyo 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 the request for a risk-based with confirmatory sampling NF A decision for ER 
Site 234, a background study was conducted to collect available and relevant site information. 
Interviews were conducted with SNL/NM staff and contractors familiar with site operational 
history. 

The following information sources were available for the use in the evaluation of ER Site 
234: 

• Confirmatory sampling program conducted in September 1994 
• Risk analysis for two radionuclides 
• One surface radiation survey 
• One unexploded ordnance/high explosives (UXO/HE) survey 
• Interviews and personnel correspondence 
• Historical aerial photographs spanning 40 years 
• Personal breathing zone air sampling 
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2. 2 Previous Audits, Inspections, and Findings -

·- . 
In November 1993, the Sandia ER staff recognized Site 234 as an SWMU. ER Site 234 
was not listed as a potential release site based on the Comprehensive Environmental 
Assessment and Response Program (CEARP) interviews in 1985 (DOE September 1987). In 
addition, Site 234 was not included in the Environmental Protection Agency (EPA) RCRA 
Facility Assessment (RFA) in 1987 (EPA April 1987) and Site 234 was not included in the 
Hazard Ranking System (DOE September 19&7). 

2. 3 Historical Operations 

The outfall discharged industrial effluent and storm water from TA-IV (Figure 1). Currently, 
the outfall discharges only storm water. The specific constituents in the industrial effluent are 
not known. The possible discharge contaminants include chromates, antifoulants, chromium, 
sodium hydroxide, hydrochloric acid, chromosulfuric acid, diesel, and other petroleum 
products. Mineral oil is also considered a potential soil contaminant because of 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 corumed to the downstream natural drainage. All releases 
would be contained in this restricted area. 

3. 2 Operating Practices 

Based on interviews and personnel correspondence, the outfall discharged industrial effluent 
and storm water from approximately 1978 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 250-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. 

3.4 Results of Previous Sampling/Surveys 

In 1994, the site was visually surveyed for surface indications of unexploded ordnance and 
UXO/HE. No UXO/HE were found (SNL!NM 1994a). Also in 1994, a surface radiation 
survey was conducted on the entire site using an Eberline ESP-2 portable scaler, with an 
Eberline SPA-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 
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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 sur'v'ey. No surface anomalies were 
detected (SNL/NM 1994b). 

3. 5 Assessment of Gaps in Information 

No environmental sampling data existed for Site 234. 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. 

3. 6 Confirmatory Sampling 

A surface (0-6 inches deep) and shallow subsurface (6-36 inches deep) soil sampling program 
was developed and implemented 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 1. A complete list of "hits" or detections and quality 
assurance (QA) results can be found in Appendix B. 

For health and safety purposes, a photo-ionization 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. The inlets to this site are uncontrolled. Two samples were collected at each 
of four inlets and four samples were collected at the furthest extent of visible erosion and 
scour (Figure 1). Every sample was analyzed for metals\ chromium+6

, and total petroleum 
hydrocarbons (TPH). The six subsurface samples also were analyzed for volatile organic 
compounds (VOCs). Six samples were analyzed for semivolatile organic compounds 
(SVOCs). As a general check for radioactive constituents, two samples were analyzed for 
tritium, one sample was analyzed for isotopic uranium and plutonium, and four samples were 
screened with in-house gamma spectroscopy. 

3. 6. 1 Background Samples for Metals and Radioactive Constituent 

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 
K.AFB (IT 1994). A discussion of background calculations and supporting data and analyses 
are included in Appendices C and D. 

1 Although the targe analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic, A.. 
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. 2 Organic Compounds 

No analyses yielded positive detections of organic compounds. All detecti~~s were qualified 
with a "J" (see Table 1), meaning detected below the reportable limit and most detections also 
were qualified with a "B," meaning detected in the associated blank. None of these qualified 
detections indicate significant contamination. No TPH was detected. 

3. 6. 3 Metals 

Personal breathing zone air sampling was performed to monitor airborne particulate 
contamination for metals at Site 234. No airborne metal contamination was detected. The 
maximum local background value for beryllium was 0.53 milligrams per kilogram (mg!kg). 
Beryllium was not detected above 0.53 mg/kg at Site 234. Mercury, selenium, silver, and 
chromium+6 were not detected in any site samples. No other metal samples had 
concentrations above the local background UTLs. Based on the soil sample data, metals pose 
an insignificant human health and environmental risk at Site 234. 

3. 6. 4 Radionuclides 

Thallium was not detected at Site 234. Plutonium-239/240, plutonium-238, and uranium-
235/236 were not detected above the minimum detectable activity (MDA). Uranium-238 and 
uranium-234 were detected in Sample 234-01-A at 0.44 and 0.50 picocuries per gram (pCi/g), 
respectively; both were below the base-wide background 95th percentile of 1.1 and 1.0 pCi/g 
and below the maximum local background values of 0.84 and 0.97 pCi/g, respectively. 
Radium-226 was detected in Sample 234-01-A at 2.27 pCi/g compared to a base-wide 
background UTL of 1.94 pCi/g. Additional off-site radiological analyses for radium-226 
indicated lower activities than 2.27 pCi/g. Tritium was detected in Samples 234-01-A and 
234-05-A at 0.23 and 0.038 pCi/g, respectively. 

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 11-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 results can be found in Appendix B. Level I and 
Level II data verification was conducted on all data, as described in the PIP (SNL/NM 1994). 

3. 7 Risk Analysis 

To further evaluate the site data for radionuclides with activities above background UTLs (or 
95th percentiles) or those without background UTLs, risk was analyzed for the combination of 
tritium and radium-226, assuming the maximum detected activities. 

The risk calculations were designed to produce conservatively large estimates of radioactive 
dose to counter uncertainties in the soil data. This approach facilitates the following decision 
regarding future activities at Site 234: 
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• If the conservative estimates based on the soil data result jn an Uf![lceeptable dose _ 
(greater than 10 mrem/year), further inv~stigation and/or remediation will be needed; 
or 

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

Radionuclide 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 radionuclides result from ingestion of contaminated soil. 

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 mrem/year). Published values of dose conversion factors (Gilbert et al., 1989) exist for 
tritium and radium-226. 

To assure that the computed doses were conservatively large, only the maximum observed 
activity of each constituent at a site was employed. To consider combined effects, 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 radioactive dose were: 

where: 

DOSE 
DSR(I) 

S(I) 
I 
DCF(I) 

= 
= 

DOSE = ~ [DSR(i) x S(i)J 
I 

total effective dose equivalent (mrem/yr); 
dose-to-soil concentration ratio for the ith radionuclide 
(mrem/yr)/(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 ith radionuclide (mrem/pCi). 

(1) 

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 mrem/year (SNL/NM 1994), which corresponds to 
a cancer risk of less that 1 o-6 excess deaths. 

The input and results of the risk calculations are presented in Table 2. The summed 
radioactive dose is less than 10 mrem/year. Therefore, the site is considered to be risk-free in 
terms of radionuclide contamination. 
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3.8 Rationale for Pursuing a Risk-based NFA Decision 
--

Surface soil and shallow subsurface soil samples were collected at the uncontrolled inlets of 
the outfall and at the furthest extent of visible erosion/scour where the discharged effluent 
would have most likely settled. These areas are the most likely areas for contamination. 
SNL/NM is proposing a risk-based NF A because representative soil samples from ER Site 
234 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 UXO/HE visual survey was conducted by KAFB Explosives Ordnance 
Division (EOD) and found no UXO/HE ordnance debris at Site 234 (SNL/NM 1994a). 

• In September, 1994, Personal Breathing zone air sampling was performed to monitor 
airborne particulate contamination for metals at Site 234. No airborne contamination 
was detected. 

• In September, 1994, as part of the surface soil sampling effort at Site 234, a surface 
radiation survey was conducted (SNLINM 1994b). No surface anomalies were 
detected at Site 234. 

4. Conclusion 

Based upon the evidence cited above, ER Site 234 has no releases of hazardous waste or 
hazardous constituents that pose a threat to human health and/or the environment. Therefore, 
ER Site 234 is recommended for an NF A determination. 
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Figure 1. Storm Drain System Outfall Site 234. 
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Table 1. Site 234 - Results of Shallow Soil Sampling and Analysis 

Sample 
Analytical Method Constituent 

Concentration 
Qualifier(s) 

Background Action Level 
Identifier (mglkg} (mgJl<g) (mgJl<g) 

234-01-B VOCs (8240) 2-butanone 0.002 JB 

234-02-B VOCs (8240) 2-butanone 0.003 JB 

234-03-B 
I 

VOCs (8240) 2-butanone 0.005 JB 

234-04-B VOCs (8240) 2-butanone 0.004 JB 

234-05-B VOCs (8240) 2-butanone 0.003 JB 

234-06-B VOCs (8240) 2-butanone 0.004 JB 

234-05-A SVOCs (82 70) 
Ben~o(b) 

0.043 J 
tluoranthene 

234-0S-A SVOCs (8270) 
Benzo(a) 

0.048 J 
pyrene 

Bis 
234-03-A svoes (8270) (2-ethylhexyl) 0.28 JB 

phthalate 

234·05-A SVOCs (8270) Chrysene 0.062 J 

234-05-A SVOCs (8270) Pyrene 0.034 J 

234-01-A Tritium (600 906.0) Tritium 0.23 (pCilg) !2.6 pCilg 

234-05-A Tritium (600 906.0) Tritium 0.038 (pCi/g) 12.6 pCi/g 

234-01-A Gamma Spec (In-house) Radium-226 2.27 pCilg 194 pCilg 125 pCL1g 

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

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

For radium-226, background is the 95 percent upper tolerance level for the base:..wide data. 

The action levels for tritium and radium-226 are calculated risk-based levels. 

Table 2. Risk Calculations for Site 234 

Constituent 
Activity DCF(I) Individual Dose 

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

Radium-226 2.27E+OO I.IOE-03 1.82E-01 Gilbert et al., 1989 

Tritium 2.30E-01 6.30E-08 1.06E-06 Gilbert et a!., 1989 

Summed Dose 1.82E-01 
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo 
Operable Unit 

Introduction 
.... ·• .. - ___ ::_;:;.·.:::..;-.: _ _: .. -·-··---··.co =',. 

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• (NFAJ 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 outfafls 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 soil (0 to 6 inches deep) and two samples of 
shallow subsurface soil (1 B 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 
(BNAsl, metals, chromium+&, 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 scobpula or trowel and placed in 
a stainless steel bowl. After at least 1000 ml 1 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 (sampte depth, collection date and time, etc.) will be documented on the 
chain-of custody (COCJ after each sample is collected. Samples will then be packaged and 
cooled to 4 degrees Celsius. '· 

Shallow subsurface soil samples ( 18-36 inches) will be collected with a 2-lnch (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 1,1252 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 LIQUINOX"' and water; rinsing with distilled, 

1The sample volume varies between 1,000 and 1,500 ml depending on the analyses for the sample. 

2The sample volume varies between 1,125 and 1,625 ml depending on the analyses for the sample. 
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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 samples coHected at the site. 

Site Descriptions 
The sites that wiU 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 1. 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 recwvery 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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conducted on the entire site. No surface radiation anomalies were detected. 

The sampling program includes four samples collected at the ahead" 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 
earty 1950s to test units under G forces. The facility is located east of the TA II 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 w~st. The rocket 
propellant would be consumed in the rocket motor case: Under normal oper.ating conditions, 
no unburned propellant would be released. 

In 1987, a reconnaissance investigation at five potential contaminated sites, incfuding 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 concern 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 COGs. 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 theTA IV fence, southeast of Building 981-1. The 
surface impoundmen~ 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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~.solvents. Based on the analytical results, the impoundment was-determined to be clean. 
· Suosequently, the impoundment was lined with geotextile and is now regulated urider 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 Outfall232 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 T A II perimeter road. This site is within theTA II 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 UXOIHE; 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 o/. 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'"'. if chromium is found in the metals analysis. 
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Mineral oil is also being considered a potential soil contaminant at all outfalls along the Tij~:Jras 
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 "comet' of theTA II 
fence. It discharges near the top of the embankment through the center of ER Site 45. Access to 
this site is along theTA II perimeter road. This site is within theTA II 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. 
Because this site discharges from TA II, various radionuclides, possibly including tritium, uranium, 
and plutonium are of concern. Four surface 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 lhe 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 UXO/HE. 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 Laboratol)' 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 of TPH. 

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 TA IV. Four surface soil and four subsurface soil samples will be collected at this 
drainage Figure 1). The analytes are listed in Table'!. 

Site 233 is south-southwest of Building 986. Near the top of an escarpment, a small metal drain 
pipe discharges to an open drain w~ich directs flow within another pipe before discharging near 
the base of the hills lope. 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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The site discharges into a steep-sided, deeply incised chanrrelci.ifTiitotlleflmside. 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 ana!ytes 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 soH 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 
concentrat1ons 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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234-01-A 9300 16 1.6 
234-01·8 7800 13 1.6 
234-02-A 4700 8 5.3 
234-02-B 4500 8 1 
234·03-A 6700 12 1.8 
234·03·6 6400 11 4.8 
234-04-A 5800 11 6.3 
234-04-8 6400 11 5.4 
234·05-A 7600 13 1.6 
234-05·8 6100 11 0.9 
234-06-A 11000 17 7 
234-06·8 3600 7 1 
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234·01·A NO NO 450 
234-01·8 NO NO 480 
234·02·A NO NO 320 
234-02·8 NO NO 430 
234-03-A NO NO 300 
234·03·8 NO NO 290 
234-04-A NO NO 320 
234·04-B NO NO 340 
234-05-A NO NO 300 
234·05-B NO NO 320 
234·06-A NO NO 360 
234-06-B NO NO 250 
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Activities in pCi/g 
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210 0.5 2 42000 
190 0.4 2 46000 
140 0.3 2 50000 
160 NO 3 31000 
180 0.4 3 30000 
210 0.3 2 65000 
240 0.3 2 61000 
220 0.3 2 48000 
180 0.4 2 32000 
180 0.3 3 27000 
220 0.5 3 34000 
150 0.2 2 31000 

E 
E " 
~ '5 

"' iii c u 

~ ~ :; ~ 
NO 23 64 NO 
NO 24 64 NO 
NO 24 64 NO 
NO 24 77 NO 
NO 18 67 NO 
NO 21 57 NO 
NO 24 55 NO 
NO 30 57 NO 
NO 22 70 NO 
NO 25 64 NO 
NO 28 73 NO 
NO 18 47 NO 

Sample Identifier XX·XX·A · surface soil samples 
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Quality Assurance Results for Organic Constituents 
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227-01-A original · 0.066 J 0.055 J 0.040 J I 

227-01-A duplicate 0.038 J 0.051 J I 

227 -01-B original 0.007 J 0.001 J I 

227-01-B duplicate 0.006 J 0.006 J 
227-04-B original 0.004 J 
227-04-B duplicate 0.005 J 
229-01-A original 0.071 J 0.050 J 0.16 J 0.11 J 0.23 J 0.17 J 0.19 J NO 
229-01-A duplicate 0.006 J 0.092 J 0.16 J 0.12 J 0.20 J 0.18 J 0.28 J 81 
229-02-B original 0.006 J 
229-02-8 duplicate 0.006 J 
229-03-8 original 0.006 J 
229-03-8 duplicate 0.006 J 
230-04-8 original 0.003 J8 0.16 J 
230-04-8 duplicate 
235-02-8 original 0.006J8 
235-02-8 duplicate 0.004 JB 
Site 227 trip blank 0.010 8 0.003 J 0.002 J 0.019 
Site 229 trip blank 0.009 J8 0.015 
Site 230 trip blank 0.004 JB 0.003 J 
Site 232 trip blank 0.007 JB 

Site 234 trip blank 0.007 JB 0.015 0.001 J 
Site 235 rinsate 0.005 JB 0.010 0.001 J NO 

'-------- -- -- --
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dualitY Assurance Results f~r Inorganic and Radiological Constituents 
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227-02-A ·original 5800 9.3 5.9 180 ND 2.1 6.6 4.1 7.8 13000 7.5 160 ND 5.4 27 51 
227-02-A duplicate 6500 11 1.4 150 0.25 2.5 6.4 4.1 13 14000 9.1 170 NO 5.9 28 51 
227-03-B original 5100 8.8 0.92 140 NO 2.1 5.9 4.5 11 13000 7.5 200 NO 5.4 25 48 
227-03-B duplicate 6400 9.9 5.6 140 0.25 2.9 7.4 4.6 10 16000 8.9 230 NO 5.9 33 50 
229-04-A original 8100 13 5.7 150 0.32 2.3 8.0 4.2 7.9 13000 12 210 NO 6.3 24 55 
229-04-A duplicate 7700 12 1.5 140 0.30 2.2 8.0 4.2 7.7 12000 11 190 ND 6.2 24 52 
230-04-B original 1500 3.3 1.6 130 NO 0.61 2.3 ND 18 3500 4.2 110 ND 3.0 9.1 82 
230-04-B duplicate 2400 4.9 1.7 140 NO 0.68 3.1 2.5 15 4500 4.1 120 NO 3.4 9.7 71 
235-01-A original 3600 6.2 5.1 150 NO 2.7 6.0 8.4 6.6 20000 7.6 210 NO 4.5 36 66 
235-01-A duplicate 3000 5.3 1.3 160 NO 1.6 4.2 5.7 6.5 12000 9.4 180 NO 4.4 22 66 
50-01-B original 3100 6.5 2.1 110 0.25 1.3 4.1 3.9 6.2 7600 6.6 130 NO 4.5 17 18 
50-01-B duplicate 3900 7.5 2.0 110 0.26 1.3 4.3 4.0 5.7 8800 5.9 150 NO 4.2 18 21 
50-02-A original 5800 12 4.2 220 0.38 1.6 5.2 4.3 12 6700 25 210 NO 7.1 11 69 
50-02-A duplicate 7000 14 6.4 280 0.55 2.2 8.3 6.1 17 . 9000 35 290 0.04 9.4 18; 61 

.Bkg-05-A original 6400 13 5.7 210 0.53 1.8 6.1 6.6 . 14 10000 16 330 NO 8.9 22 37 
Bkg-05-A duplicate 5900 12 7.6 190 0.50 1.7 6.0 6.3 14 10000 16 320 NO 8.7 1 24 36 
Site 235 rinsate NO NO NO NO ND NO NO NO NO NO NO NO NO NO NO NO 
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en en 1- z a. -' -' a: :J :J :J 
227-02-A original 400 2.7 Cyanide was not detected in two 

227-02-A duplicate 320 9.3 duplicates and one dei::on rinsate 

227-03-A _original 0.004 0.4 0.15 0.61 
PCBs were not detected in one Site 77 

227-03-A duplicate 0.67 0.023 0.67 
227-03-B original 0.72 0.11 0.72 

duplicate sample 

227-03-B original 220 NO Tritium and Plutohium-238 were not 
227~03-B duplicate 27.8 0.71 0.7 detected in four duplicate samples 
227-03-B duplicate 190 1.4 
229-01-A original 0.007 0.45 0.17 0.67 Selenium, silver, and thallium were not 

229-01-A duplicate 0.73 0.034 0.6 detected in any quality assurance 

229-03-B original ·0.45 0.058 0.45 samples 

229-03-B duplicate 0.99 0.06 1 
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Appendix C. Background Calculations for Metals and Radionuclides 

e To ·evaluate metals data, 24· background sampfes 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: 

Tn = (X"- X.l!S 

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 re'commended 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 radionuclide 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 IKAFB), with 
most of the data collected within SNUNM technical areas, are called base-wide background data (IT 19941. 

3 UTL = x + K•S, where: 
UTL = Upper tolerance limit; 
x = Sample arithmetic mean (for normal distribution), sample geometric mean !far lognormal distribution); 
S = Sample standard deviation; and · 
K = One-sided normal tolerance factor {95 percent for these evaluations). 

13 



D 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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'f. of variation - 3.07103 
- 242.832 

._Lognormal Probability Plot for Calcium 
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Summ<'CY St.ltistics (oc log(Cl\l·omium) 

a~ 23 
.dgQ ~ t.""6t04l 
Median- t.79L7G 
Hodc ~ 
-:";eomett;lc mean .. 1. 5504 2 
vaciance - 0.204195 
>tandacd deviation • 0.451079 
itandard ercoc • 0.0942233 
{inimum • 0.693147 
{aximum • 2.30259 
1ange - 1.60944 
~wee quactile • 1.20093 
Ippec qua rti1e • 2. 0014 8 
ntecquartile cange • 0.720546 
kewness - -0.274151 
tnd. skewness • -0.536757 
·urtosis - -o. 905395 
tnd. kurtosis • -0.896332 
oeff. of variation- 27.9211 
um- 37.2235 

Lognormal Probability Plot for Chromium 
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;um.mary St:;tti.stic.•; foe loq(Cobalt) 

:ouot '"" 24 
~vcragc = 1.299G9 
{cdiiln = L42l29 
rode .,. 
;cometcic mean = 

a~iancc ~ 0.574775 
tandacd deviation~ 0.158139 
tandard error • 0.154754 
inlmurn • -2.07944 
aximum • 1.88707 
ange • J. 96651 
~wGr quartile • 1.28093 
>per quartile • 1.58924 
1terquartile ranqe • 0.308301 
:ewness • -4.13299 
:nd. skewness • -8.26598 
1rtosis ~ 10.9091 
:nd. kurtosis • 18.9091 
>eff. of variation ~ 58.3324 
.m ~ 31.1925 

Lognormal Probability Plot for Cobalt 
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,nmaxy Statistics foe Loq{CoppccJ 

-

~ 2J 
qc ~ l. 90556 
n Q l-90787 

le • 
,mett·ic mean - l. 96762 
·iance a 0.0713494 
ndacd deviation - 0.267113 
ndacd eccoc - 0.0556969 
imum - 1. 43508 
imum- 2.56495 
qe - 1.12986 
ec quactile • 1.80829 
ac quacti1e - 2.17475 
>cquactile cange - 0.366463 
<ness • -0.263077 
j, skewness Q -0.515077 
:osis ., 0.18883 
f. kuctosis - 0.184854 
'f. of vadation - 13.4528 
- 45.6679 

Lognormal Probability Plot for Copper 
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·lll~ l"Y St.: at: istics 

nc ..... 24 
cogc = 2.13936 
ion = 2.06049 

;-netric mean s:o 2.09509 
iance = 0.107082 
ndacd deviation • 0~433454 
1dard error - 0.080~704 
lmum • l-16315 
lmum • 2.99573 
Je - 1.03258 
>r quartile - 1.87133 
>r quartile • 2.4414 
•rquart1le ranqe - 0.570072 
rness - 0.035017~ 

1. skewness - 0.0700349 
:osis • 0.200156 
1. kurtosis • 0.200156 
f. of variation • 20.261 
- 51.3446 

Lognormal Probability Plot for Lead 
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iumm~r:y Statistics fol· log(Hagncsium) 

~~9; :·0.1<232 
lcdian ~ a .16011 
Code ~ 

:eometcic mean " 0.13015 
·aeiance Q 0.0706013 
tandard deviation • 0.265709 
tandaed erroe • 0.0542376 
inimum • 1.64969 
aximum ~ 0.63052 
anqe • 0. 900029 
~wee quaetlle • 7.95369 
~pee quaetlle • 0.3064 
>teequaetlle range • 0.352709 
·cewness - -0.0600401 
:nd. skewness - -0.120096 
<etosis - -0.41.:4246 
:nd. kuetosis • -0.414246 
•eff. of vaeiatlon - 3.26331 
'Ill - 195.416 

Lognormal Probability Plot for Magnesium 
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Magnesium concentrations in soil, mglkg (ppm) 



umma1.·y Stati,stics foe log (Mang.'\ncsc} 

ount "" 21 
vecagc "" 5-.2733 
cdian- 5.29032 
ode ""' 
eomctcic mean - 5.2661 
>riance - 0.0771074 
tandard deviation - 0.277826 
:andard error - 0.056711 
inimum - 4.59512 
•ximum- 5.79909 
1nqe- 1.20397 
>war quartile - 5.21999 
>per quartile - 5.39363 
1terquartile range ~ 0.173637 
:awness - -o. 6603B7 
:nd. skewness - -1.32077 
trtosis - 1.62566 
:nd. kurtosis • 1. 62566 
·eff. of variation ~ 5.26B54 
.m - 126.559 

Lognormal Probability Plot for Manganese 
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urrunar:y Statistics foe loq(NickcLJ 

~~9: :
3

1.70451 . 
cdian • 1.02455 
~de -
~omctcic mean- 1.74596 
1riance- 0.1246 
:andard deviation - 0.352987 
:andard error - 0.0736029 
~nimum - 0.615.469 
•ximum • 2.46491 
.nge c 1. 60944 
•wer quartile - 1.58924 
·per quartile • 2.04122 
terquartile range - 0.451985 
ewness • -0.609856 
nd. skewness • -1.19403 
rtosis • 0.992502 
~d. kurtosis • 0.971605 
,ff. of variation- 19.7806 
n • 41.0438 

Lognormal ~robability Plot for Nickel 
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Nickel concentrations in soil, mglkg (ppm) 



·'·ll"Y St~ltistic~ foe log {Pot~ssium} 

t t = 2" 
·age- 7.21062 
-~n ~ 7.)1)22 

- 7.)1322 
ICtcic mean = 1. 20542 
~nee - 0.195599 
dacd deviation • 0.~~2265 
dacd eccoc • 0.0902771 
mum • 6. 30992 
mum- 7.90101 
e • 1.59109 
r quartile • 6.82802 
c quartile • 7.57526 
cquartile range • 0.747233 
1ess • -0.373735 
. skewness • -0.74747 
>sis • -o. 83864 
. kurtosis • -0.83864 
:. of variation • 6.12673 
' 173.247 

Lognormal Probability Plot for Potassium_ 
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:urrun,1 ry Statistics foe I con 

-

-24 

7 agc - 9529.17 
dtan - 9400.0 

Od<!- 11000.0 
aometcic mean - 097745 
•riance • 1.0363E7 
tandard deviation • 3219.17 
:andacd eccor • 657.109 
lnimum • HOO.O 
>Ximum • 16000.0 
tnge • 11600.0 
~er quartile • 6900.0 
>per quartile • 11500.0 
•terquartile range • 4600.0 
:ewness • 0. 20025 
nd. skewness • 0.400499 
•rtosis • -0.620589 
nd. kurtosis - -0.620SB9 
eff. of variation • 33.1822 
m • 228700.0 

Normal Probability Plot for Iron 
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mmacy St:.c1tistics toe log (V"nadil1ml 

unt = 24 
~cag~ = 2.09094 
dian = 2.03140 
de = 
~mettic mean ~ 2.07064 
ciance • 0.122444 
>ndacd deviation - 0.34992 
>ndard ecroc • 0.0714271 
1imum- 2.26176 
dmum • 3.55535 
196 - l. 29359 
<er quartire - 2. 67355 
>er quartile - 3.19946 
:erquartile range • 0. 524 911 
.wness • 0.158415 
od. skewness - 0.316831 
·tosis ~ -0. 6984 91 
od. l::uctosis - -o. 688491 
·ff. of variation ~ 12.104 
. ~ 69.3926 

Lognormal Probability Plot for Vanadium 
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ummat.·y Sttttistics foL· Zinc 

R 24 

- "" R 49.0 • ..~n.,. 52.0 
>de - 52.0 
!Omeccic mean Q 46~9434 
triancc • 171.470 
:andard deviation- 13.095 
:andard error- 2.673 
.nimum - 21.0 
ximum - 69.0 
nge- 48.0 
wer quartile - (1.0 
per quartile - 58.0 
terquartile range - 17.0 
~ess- -0.633044 
~d. skewness - -1.26609 
ctosis - -0.0224531 
1d. kurtosis - -0.0224531 . 
>ff. of variation- 26.1244 
·' - 1176.0 

Normal Probability Plot for Zinc· 
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Local Background Soil Results 
-- --

.._ . 

.!!! .... 
·;:; 
c: 
Q) 

"0 E > - ::J c: 
Q) c: 0 
A. E E E ·;:; 

::J ro 
~ 

c 
CJ) <{ 

Bkg-01-A 2700 6 
Bkg-01-B 4100 8 
Bkg-02-A 2400 4 
Bkg-02-B 3400 7 
Bkg-03-A 4800 9 
Bkg-03-B 6000 10 
Bkg-04-A 4000 7 
Bkg-04-8 3300 6 
8kg-05-A 6400 13 
Bkg-05-B 5500 10 
Bkg-06-A 4500 9 
Bkg-06-8 3800 8 
8kg-07-A 3100 6 
8kg-07-8 3600 7 
Bkg-08~A 2200 5 
8kg-08-B 3600 7 
Bkg-09-A 5900 11. 
8kg-09·8 3400 7 
Bkg-1 0-A 7500 11 
Bkg-1 0-B 6600 11 
Bkg-11-A 8300' 13 
8kg-11-8 10000 16 
Bkg-12-A 56.00 11 
8kg-12-B 8600 __ 1_1_ 

Concentrations in mg/kg 
Activities in pCi/g 

-

0 ·c: 
Q) 
(I) .._ 

<{ 

2 
2 
2 
2 
5 
2 
2 
2 
6 
6 
6 
2 
2 
3 
6 
3 

' 6 
3 
2 
6 
2 
2 
2 
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E E 
E E ~ 

::J ·- .2 ::J >- E 
·;::: "0 u .._ 

'iii ro Q) <tl 
en en (J· 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 
95 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 ND 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 _?&_ ~j-Z_OOO 

Sample Identifier XX-XX-A • surface soil samples 
Sample Identifier XX-XX-8 - sub.surface soil samples 

e 

E 
::J 

E !: 
0 <tl 

.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 ND 
5 4 
6 5 
3 3 
8 5 
7 4 
8 5 
10 6 
7 5 

10 ~-

E Q) 
(I) 

::J Q) '(? > .._ c: .._ 
Q) Q) <tl ::J 
0. "0 c: Ol 0 
0. Ol c: c <tl 

.._ 
0 0 Q) <tl <tl Q) 

u !: -l ~ ~ ~ 
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 ND 

13 9300 8 3000 190 NO 
7 8300 6 2600 210 ND 

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

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

.9 15000 _'!_3 5000 220 ND 

e 
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Local Ba ..... t~round Soil Results 

... <t 
Q) ('I 

:E -.. 
Ol ... (I) c: 

Q) ('I 

"0 E E E E - :J E :J :J Q) 'iii :J E a. Qi <ll 'E ... :J ~ :0 E 'E 
E ."! "' Q) Q) 

:0 ro "' 0 
:J 0 

CJ ... Qi > c: .. ~ ... 
"' 0 0 ..c; "' c: ·;:: :J z (i) (/) 0... (/) (/) l- > N l- a: 

Bkg-01-A 4 1500 NO ND ND ND . 11 50 
Bkg-01-B 6 2000 ND ND ND ND 16 53 
Bkg-02-A 2 730 ND ND ND NO 9.6 41 
Bkg-02-B 5 1600 ND ND NO ND 11 53 
Bkg-03-A 7 1500 NO ND ND ND 19 56 
Bkg-03-B 9 1200 ND NO 480 NO 15 62 
Bkg-04-A 12 1900 ND 1 ND NO 18 66 <0.010 <0.009 
Bkg-04-8 6 1400 ND ND NO NO 16 62 <0.022 <0.008 
Bkg-06-A 9 2700 NO ND NO ND 22 37 
Bkg-05-8 8 1400 NO NO NO NO 18 34 
Bkg-06-A 13 1500 NO NO NO NO 16 52 
Bkg-06-B 6 800 NO NO 420 NO 14 64 
Bkg-07-A 6 870 NO NO NO NO 16 21 
Bkg-07-B 5 800 NO ND 380 NO 15 21 
Bkg-08-A 3 730 ND ND NO NO 12 33 
Bkg-08-B 5 980 NO NO 430 ND 21 67 
8kg-09-A 8 1100 'ND ND 280 NO 24 41 . 

Bkg-09-B 5 550 NO NO 640 NO 14 44 
Bkg-10-A 6 2400 ND NO ND ND 27 52 
Bkg-1 0-B 7 2200 NO NO NO ND 27 49 
Bkg-11-A 7 2100 NO ND 280 NO 25 60 <0.023 <0.007 
Bkg-11-B 8 2400 NO NO 290 NO 35 64 <0.024 <0.012 
Bkg-12-A 6. 1500 NO NO NO NO 25 46 <0.084 <0.030 
Bkg-12-8 8 1900 NO I .. ND 620 NO 33 69 _<Q.Q_2~ 0.035 --·---

Concentrations in mg/kg 
Activities in pCi/g • 
Sample Identifier XX-XX-A • surface soil samples 

I ., 
Sample Identifier XX-XX-8 - subsurface soli samples 
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<0.011 0.8 0.28 1 
<0.009 0.3 0.02 0.3 
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<0.017 0.03 0.5. 
<0.018 0.03 0.6 
<0.017 0.17 0.8 
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Normal Parameters for Tijeras Arroyo Local Metal Background Data 
Q) 

E >- E <n 
E Q) 

:J c: :J c: 
c: 0 0 E :J .E ~ 

"' .E E ·c E !:: OJ Ol Qi 
Stati~tical QJ :J 0 "' a. "0 c: -"' 

::J 
. ., 

Ul ·;:: "0 ~ .0 a. c: "' 0 c: ~ "' "' .J;". 0 0 0 "' Parameter 4: OJ 
~ z ~ ~ OJ u u u u ~ -' 

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 

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data 

"' E >- E en 
E <ll 

::J c: ::J c: c: 0 0 E ::J .E ~ 
'-

"' E ·c: .E Q) 

Statistical .E ::J co a. C) 
<ll 0 't:r c: 

::J 'P "' -.:: '0 '- .0 a. c: OJ <tl c '- co "' ..c: 0 0 0 Parameter ~ ~ ~ OJ u u u u '-
Q) 

~ -' 
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 
eUIL 11874 ·19 10 271 4 14 21 14 20764 23 370 

Insufficient data for mercury, selenium, silver, and thallium to calculate stat?s'tics 
All concentrations in mg/kg-· 

a; 
-"' .2 
z 
1.8 
0.4 
2.3 
2.6 
14 

-
E 
:J 
"0 

"' c: 0 

"' c: 
> N 
17 52 
18 47 
35 69 
9.6 21 
19 49 
6.9 13 
2.3 2.3 
35 79 

E 
::J :a 
"' 0 c: c: <tl 

> N 
2.9 3.8 
0.3 0.3 
2.3 2.3 
3.7 4.6 
40 98 
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Summary of Background Concentrations for Radionuclides in Soil 

Original . 95" Upper 

Number of Rejected 
Tolerance 

Number of Number of Dlstrlbullon Rang a Geometric Mean Median Limit 95" Petcenlilt 
Analyte Samples Detects Samples Type (pCVg) n• (pCVg) (pCVg) (pCVg) : (pCvgJ 

Bismuth·212 324 17 307 Ncinparametrlo 0.414-2.7 17 1,1055 1.0 - 2.7 
8ismuth·2H 340 321 19 Nonparametrlc 0.27-1.4 321 0.648 0.6 - O.B 
Cesium·137 802 561 26 - - - - - - -
(Surface) - - - Nonparametrfo 0.004-10.1 604 0.200 • 0.2495 - 0.92 
(Subsurface) - - - . Unknown' <detection Rmfl 172 <detecllon Rmfl <detection Omit - cdei&C:Iion Gmil 

(<0.0686) (<0.0685) (<0.0585) (<0.0686) 
Coba!t·60 321 11 74 Unknown · <detection limit 247 <dotecllon limit <dBIB.C:IiOn &mil <delection limil 

.· 
~ (<0.0418) (<0.0418) (<0.0418) (<0.04181 

Lead·210" 338 40 292 Nonparamerrlc 0.3-12.0 45 2.26838 2.835 - 6.8 

Lead·212" 323 233 90 Lognormal 0.1-1.4 233 0.49689 0.5 1.0795 -
Lead-214• 249 241 9 Lognormal 0,29-1.13 240 0.549 0.56 0.90 -
Polassium-40 722 720 4 Normal 0.192-31.0 718 15.889 16..1 25.34 -
Radium·224 24 24 0 . Nonparamerrlc 0.43-0.97 24 0.6747 0,655 - o.sse 
Radium•226 368 53 314 Logn~rmal 0,5-2,09 54 0.713 0,590 1.94 -
Radium·228 24 24 0 Nonparamatrlc 0.45-1,05 24 0,695 0.630 - 1.05 ! 

Radon 0 0 0 Unknown - 0 - - - -
Stronllum·90 54 45 9 Nonparamelrlc 0.032 .. 1.85 45 0,2528 0.2883 - 0.166 

Thorium·232 t36 136 0 Lognormal 0,23-1.20 136 0.7971 0.810 1.258 -
Thorium-234 365 52 330 Lognormal 0.324-3.0 35 0.7796 0,71 2.89 -... 
Tritium 0 0 0 Unknown - 0 - - -.. 
Uranium·234 4 4 0 Nonparametrlc 0.8-1,0 4 0.897 0,9 - 1.0 

Uranium-235 95 21 75 Nonparame!rlc o.o5-0.18 20 0.1198 0.1235 - 0.168 

Uranium·238 223 20S 17 Nonparame!rlc 0.0033-2.065 206 0,506 0.753 - 1.1 
L-- .. 
•sample size. 
'These constiluenls are not listed as COC In Table 2·2 lor ihls media, 
'Constituents of concern are of unknown dlstribuUon type because data are eliher below the limit of detecUon, unusable, or nonexistent. (:IT, t<;'t'f) 
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Sandia National Laboratories 
Albuquerque, New Mexico 
. October 199~ 

(Environmental Restoration Project 
Responses to NMED Technical Comments 

on No Further Action Proposals 
Dated June 1995] 

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 DOE/SNL 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. 
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RESPONSES TO NMED TECHNICAL COrvrMENTS 
ON NO FURTHER ACTION PROPOSALS 

DATED JUNE 1995 

GENERAL TECHNICAL C0Ml\1ENTS 

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 NF A 
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 
Laboratories/New lvl;exico 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 NF A 
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 #I below. 
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17. Site 234, OU 1309, Storm Drain Outfall Site 

a. Comment a for Site 233 is pertinent to Site 234. [a] NMED 
understands that Site 233 received industrial effluent and storm water from 
Technical Area 4 from 1978 to 1991. Currently, the outfall discharges only 
storm water. The rate and volume of discharge are unknown. Potential 
contaminants of concern at Site 233 include metals, VOCs, and SVOCs. 
NMED is concerned that no specifics are provided as to the kinds and 
quantities of wastes managed via outfall discharges. Waste generation 
records and process knowledge might be used to better suggest what kinds 
and quantities of contaminants may have been released to the environment. 

Response: SNL/NM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 234 (Attachment C). 
Waste generation records were not relevant for ER Site 234 because the outfall 
received storm water for only several days per year. The purpose of the outfall 
system was to mitigate soil erosion on the steep slope south of TA-IV (Figure 1). 
No process or waste waters flowed into the outfall system; such fluids were 
directed to the sanitary sewer system or two evaporative lagoons. The COCs are 
solely basedup0n potential contaminants; no releases are known to have occurred 
in the area that drained to the ER Site 234 outfall. Discharges of storm water at 
SNL/NM are monitored by a Storm Water Program that follows Federal and State 
regulatory requirements (SNL/NM, 1995c). 

In the June 1995 NFA Proposal, the potential COCs were considered to be 
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel 
fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. However, no releases are known to have occurred in the area that 
drains to the ER Site 234 outfall. Likewise, no stained soil or stressed vegetation 
has been documented at the site. Additional historical, regulatory compliance, 
and process information forT A-IV has beenga:tb.ered and is discussed in 
Attachment C. 

As shown on SNL/NM Engineering Sheet UAD-H13 (Figure 2), Site 234 is a 
inactive, storm water system outfall that received water from the southwestern 
part ofT A-IV near Buildings 981. Prior to the early 1990s, the Building 981 
catch basins and roof drains were connected to this series of four, unpaved 
outfalls. The outfalls do not currently receive any type of water. Instead, storm 
water is now plumbed to the ER Site 233 outfall. Since the soil sampling was 
conducted in 1994, sloughed soil has covered the four discharge pipes (outfalls). 
The shallow ditches below the pipes still remain. 

SNUNM ER Project 
October 1996 112 

June 1995 NFA Proposals 
Comment Responses 



..... ..... 
w 

e 

Building 
981-1 

+ 

e 

---------"-
# .. _,..,.... ' _,./-/ ··. 

-, --, 

legend 

10 Foot Contour 

Road 

Fenca 

0 Building 

!W!'f@l EA Site 234 

122m Other EA Sites 

e 

• Soil Semple location 

0 75 1150 

kokln-
Q 20 40 

8andlc Nariona.l laborltorha. New Muk;o 
fnWorun.,rtel OpM'IUooil ~phle ln10fT1\&1IIll\ Sy•m 

[ffi) 

Flgurt 1 

ADS 1309 
EA Site 234 Area 

-......__ 
""" ...... .._. 

1 

a 
'(~:· 

..... J10-"11CM 

'"L Qle OPIQ. ntt 

.., ... 



. 

<412200 Svy.ff "'12400 $vy.1t 

Planimetric 

~ole • Non 1.!-:iti~y 

Pest • Guord.l.lorke'" 

OU':""Ce~ liirc F'<;nce 

Choir. Unk Fenc~ 

Co-:oes 

Bled'. wol 

8our;.jQries 
(0~ Prcper7~ 

t.dmiraist:"'Otiv~ 

Former Connection 
for ER Site 234 

Legend tN 

• 

-c-0----0-

-·-·-

Curb S C.ut~~r 

Sice,.<Jik.s 

Pork in~ 5Daces. 8um~rs. Uorkino;;s 

Guardr-ails 

Rallroo~s 
Single Track 

l.iultitole irack 

T o~~tnship or RtJnQe line 

SectiC~n Lin~ 

S'!ction Cor~r 

--
- -

' ' ' 

+ 

- --- - -
•....!_ 

STORM 

tines 

F'iQIO' 1.:-,·ow 

Co:":~ :.cs:r. 

Cui"' en 

Heod~·Ctr 

BtockoQe 

Cleonou7 

Crock 

.. 
:;,. 
0 

SEWER 
,. 10 

-8l 
[222ZZJ 

~ 
:a: 
!:! 

( 
Exterior Drain 0 
UoMole • 

SCALE 

Figure 2. TA-IV storm-water system at ER Site 234. [Excerpt of SNL/NM Engineering Sheet 
UAD-H13; the ER site labels were added by the SNLINM ER Project.] 

114 



Site Specific Technical ou 1309 

b. Comments b, d, and e for Site 230 are pertinent to Site 234. [b] 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? [d] Method detection limits are not provided in Table 1 
and Appendix B. [e] How was industrial effluent introduced into the 
drainage system that connected to the outfall? Are there pipes connected to 
the drainage system and/or outfall? Please provide construction plans 
(preferably "as built") of the entire drainage system. 

Response: SNL!NM believes that the sampling interval was appropriate. Soil 
samples were collected from 0 to 36 inches at the ER Site 234 outfalls and 
associated drainage ditches where the potential for contamination was greatest. 
SNLINM believes that some trace of contamination would be found in the surface 
or shallow subsurface soils if a significant deeper problem existed. The analytical 
methodology incorporated part-per-billion detection limits (Attachment A). Soil 
samples were com posited for sampling simplicity due to the homogeneous nature 
of the soil. Each shallow sample was com posited using soil from a depth interval 
of 0 - 6 inches. The samples shown in Table 4 with identification numbers that 
end in an "A" represent "shallow" soil (0 - 6 inch~:s) 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 for 
NFA- Site 234. 

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

Additional historical and process information forT A-IV has been gathered and is 
discussed in Attachment C. 

c. Comment b for Site 231 is pertinent to Site 234. [b] Soil/sediment 
samples should be collected from boreholes drilled along the alignment of the 
outfall and analyzed for constituents determined from process knowledge 
and waste disposal records. 

Response: SNLINM believes that the lack of significant shallow soil 
contamination at the upper and lower ends of the four ditches is sufficient to 
justify a NF A decision. 
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d. Section 3.6, Last Paragraph, in reference to SNIJNM's statement 
"Two samples were collected at each of the four inlets". Were the samples 
collected at "inlets" or at outfalls? 

Response: Figure 3 shows that two soil samples were collected at each of the four 
outfalls pipes and also at the end of the drainage ditches. 

e. NMED understands that no actual "inlets" or outfalls are visible at 
the site. NMED is concerned about whether SNL/NM sampled the four 
"inlets" at actual locations where waste waters may have been discharged. 

Response: As shown on Figure 3, the soil samples were collected about two ft 
down slope of where surface water had been discharged from each outfall. During 
1994 and 1995, the locations of the outfalls were still evident as holes in the steep 
slope south ofT A-IV. Historical aerial photography was used to determine the 
site boundaries and to locate the 1994 soil-sampling points. Because the outfalls 
do not currently receive any type of water and continuing soil erosion occurs on 
the steep slope, the actual outfall pipes are now covered. However, the unlined 

. ditches are still present. 

f. RECO.MMENDATION: Based upon site concerns, including the lack 
of adequate sampling and inadequate information about the quantities of 
discharges and system construction, NMED considers that NFA is not 
currently appropriate for Site 234. 

Response: SNL/NM believes that the lack of significant shallow soil 
contamination at the most likely release site is sufficient for a NFA decision. The 
soil-sampling results are discussed below in the SNLINM Analytical Data 
Summary for ER Site 234 section. 

SNL/NM Analytical Data Summary for ER Site 234 

Introduction 

Since the submission of the June 1995 Proposal for NF A - Site 234, three 
significant approaches have been employed by the SNL/NM ER Project for 
evaluating the potential impact of contaminants upon human health. First, a site
wide (the KAFB and SNL/NM 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 K 
and have been through a more rigorous statistical analysis and therefore replace 
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the values that were used in the June 1995 NFA proposals. Second, the Tijeras 
Arroyo background values in Attachment K have been recalculated using 
U.S. EPA guidance (EPA, 1989; EPA, 1992a; EPA, 1992b). Third, a 
standardized risk-assessment approach has been implemented by SNL/NM with 
U.S. EPA Region VI acceptance. These three approaches and the screening of 
regulatory standards have been incorporated in the ER Site 234 risk assessment 
that is presented in Attachment K. Elevated metals and other non-radioactive 
constituents were evaluated using U.S. EPA guidance (EPA, 1989; EPA, 1991). 
Radionuclides 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-l, TA-Il, 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 radionuclides in Tables 5 and 6. The 
background concentrations consist of either Upper Tolerance Limits (UTLs) ot 
95th Percentiles. An UTL was calculated for those COCs with normal or 
lognormal distributions; the 95th percentile was calculated for those COCs with 
nonparametric distributions. 

Quality Assurance I Qualitv Control 

The analytical results that were previously presented in the June 1995 Proposal 
for NFA- Site 234 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 reported by 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 Proposal for NFA- Site 234). Eleven QA-field duplicates were 
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Table 4. All reported concentrations o fVOC san Sill Jte sm samples. d SVOC . ER s· 234 'I 

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

(mt0<g. pjl_m) 

234-01-B 2-butanone VOC' 0.010 0.002 B'l' 
234-02-B 2-butanone VOC 0.010 0.003 BJ 
234-03-B 2-butanone voc 0.010 0.005 BJ 
234-04-B 2-butanone voc 0.010 0.004 BJ 
234-05-B 2-butanone voc 0.010 0.003 BJ 
234-06-B 2-butanone VOC 0.010 0.004 BJ 
234-05-A Benzo {b) fluoranthene SVOC' 0.330 0.043 J 
234-05-A Benzo {a) pyrene svoc 0.330 0.048 J 
234-03-A Bis (2-ethylhexyl) phthalate svoc 0.330 0.28 BJ 
234-05-A Chrysene svoc 0.330 0.062 J 
234-05-A Pyrene svoc 0.330 0.034 I 

'Sample identifier: First set of numbers denotes ER Site, second set of numbers denotes sample location, 
letter designator denotes sample depth (A denotes sample depth of 0- 6 inches; B denotes sample depth of 
6- 30 or 6- 36 inches). 
'VOC =Volatile organic compound (EPA Method 8240). 
'B = Qualifier denotes that the analyte was measured in the associated blank sample. 
']=Qualifier denotes that the analyte was reported at below the laboratory detection limit. 
'SVOC =Semi-volatile organic compound (EPA Method 8270). 
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Table 5. Comparison of maximum concentrations in ER Site 234 soil versus Proposed Subpart S action levels and background UTLs and 95th 
Percentiles for North Super Group surface and subsurface soils 

~-

Analyte Maximum Proposed Subpart S and Surface soil UTL Surface soil 95th Subsurface Subsurface soil 95th 
concentration in Lead action levels (mg/kg, ppm) (IT, Percentile soil UTL Percentile (mg/kg, 
ER Site 234 soil (mg/kg, ppm) (EPA, 1996) (mgfkg, ppm) (IT, (mg/kg, ppm) ppm) 
(rngfkg, ppm) !990;EPA, 1994) 1996) (IT, 1996) (IT, 1996) 

Metals . 

Aluminum (AI) II ,000.0 n.s.• n.C.2 n.c. n.c. n.c. 
Antinomy (Sb_l 17.0 30.0 n.a. 3 . 3.9 n.a. 3.9 
Arsenic (As) 6.3 80.0 n.a. 5.6 n.a. 4.4 
Barium (Ba) 240.0 4,000.0 n.a. 200.0 n.a. 336.0 
Beryllium (Be) 0.5 0.2 n.a. 0.8 n.a. 0.8 
Cadmium (Cd) 3.0 40.0 n.a. 1.6 n.a. 0.9 
Calcium (Ca) 65,000.0 n.s. n.c. n.c. n.c. n.c. 
Chromium (Cr)-total . 11.0 n.s. n.a. 17.3 n.a. 12.8 
Chromium-VI (Cr+6) <0.1 400.0 n.c. n.c. n.c. n.c. 
Cobalt (Co) 5.7 n.s. n.a. 7.1 n.a. 8.8 
Copper (Cu) 13.0 n.s. n.a. 25.5 n.a. 88.2 
Iron (Fe) 13,000.0 n.s. n.c. n.c. n.c . n.c. 
Lead (Pb) 13.0 400.0. 68.0 n.a. n.a. 11.2 
Magnesium (Mg) 4,800.0 n.s. n.c. n.c. n.c. n.c. 
Manganese (Mn) 260.0 n.s. n.c. n.c. n.c. n.c. 
Mercury (Hg) <0.04 20.0 n.a. 0.31 n.a. <0.1 
Nickel (Ni) 10.0 2,000.0 n.a. 25.4 n.a. 25.4 
Potassium (K) 3,200.0 n.s. n.c. n.c. n.c. n.c. 
Selenium (Se) <0.25 n.s. n.a. <1.0 n.a. <1.0 
Silver (Ag) <0.5 200.0 n.a. 2.0 n.a. <1.0 
Sodium (Na) 480.0 n.s. n.c. n.c. n.c. n.c. 
Thallium (Tl) <0.5 n.s. n.a. <1.1 n.a. <1.1 
Vanadium (V) 30.0 n.s. 47.2 n.a. n.a. 42.8 
Zinc (Zn) 77.0 n.s. n.a. 82.4 n.a. 82.4 
Miscellaneous 
TPH <40.0 n.s. n.c. n.c. n.c. n.c. 

1 n.s. = not specified. 
2n.c. =not calculated. The analyte is not a COC for SNL or KAFB (IT, 1996}. 
1n.a. =not applica~le. The UTL is provided for those COCs with nom1al or lognormal distributions; the 95th percentillis provjded for tho~ COCs wilh non parametric distributions. 
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 234 soil versus 
k d UTL d 9- h P "I f SNL N h A G . rf d b rf "I bac <groun san :>t ercentJ es or ort rea roup su ace an su su ace s01 s. 

Radionuclide Maximum Surface soil Surface soil Subsurface Subsurface soil 
activity in UTL (pCi/g) 95th soil UTL 95th Percentile 
ERSite (IT, 1996) Percentile (pCi!g) (IT, (pCi/g) 
234 soil (pCi!g) (IT, 1996) (IT, 1996) 
(pCi/g) 1996) 

Plutonium-238 <0.008 n.c. 1 n.c. n.c. n.c: 
Plutonium-239/240 <0.004 n.c. n.c. n.c. n.c. 
Tritium 0.40 n.c. n.c. n.c. n.c. 
Uranium-234 0.59 1.6 n.a. 1.6 n.a.' 
Uranium-235/236 0.013 n.a. 0.18 n.a. 0.18 
Uranium-238 0.56 n.a. 1.3 n.a. 1.3 

'n.c. =not calculated. The analyte ts not a COC at SNL or KAFB (IT, 1996). 
'n.a. =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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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 111 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 tli.e 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 pCilg. Such low activities are well below 
background and are reported with relatively large 2-sigma errors. For example, 
U-235/236 was reported at 0.023 pCi!g with a 2-sigma error of O.Ql8 pCilg. With 
a 95% confidence interval, the U-235/236 activity is in the range of 0.005 to 
0.041 pCilg and could therefore actually be below the minimum detectable 
activity (MDA) of 0.009 pCi!g. Soil heterogeneity could also account for the 
range ofRPD values for the radionuclides. To conclude, the RPD values 1ridicate 
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 S compares the maximum concentrations of metals, cyanide, and 
nitrate/nitrite (N02+N03) in ER Site 234 soil versus the Proposed SubpartS 
action levels (EPA, 1990) and the newly available background values (IT, 1996). 
Table 6 compares the maximum radionuclide activities in ER Site 234 soil versus 
the background UTLs and 95th Percentiles. 

Sampling Locations 

Twelve soil samples (234-01-A, 234-01-B, 234-02-A, 234-02-B, 234-03-A, 
234-03-B, 234-04-A, 234-04-B, 234-05-A, 234-05-B, 234-06-A, and 234-06-B) 
were collected along the drainage ditches below the outfalls (Figure 3). No VOC 
or SVOC contamination was detected in the ER Site 234 soil samples (Table 4). 
Six 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 detected in soil above the detection limit of 
40 mg!kg (ppm). 
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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 o·') is in the low-end of the suggested acceptable risk range ( 1 0"' to 1 O·'). 
The calculations show that for the residential land-use scenario the Hazard Index 
(0.09) is also significantly less than the U.S. EPA standard of 1. The estimated 
cancer risk (2 x 1 O·') is in the middle of the suggested acceptable risk range ( 1 0"' to 
1 o·'). The dose and corresponding cancer risk from the radioactive components 
are much less than EPA guidance values; the estimated doses are 2 X 1Q·' and 
2 X 10·' mrem/yr for the industrial and residential land-use scenarios, respectively. 
These values are much less than the Total Effective Dose Equivalent (TEDE) goal 
of 15 mrem/yr (40 CFR Part 196, 1994). The corresponding estimated cancer risk 
values are 1 x 1Q·' and 4 x lQ·ll for the industrial and residential land-use 
scenarios, respectively. These values are also much less than risk values 
calculated due to nat1.Jrally occurring radiation. In conclusion, ER Site 234 does 
not have significant potential from either non-radioactive or radioactive 
contaminants to affec.:l human health under either an industrial or a residential 
land-use scenario (Attachment K). 

SNLINM reiterates the request that the ER Site 234 be approved for NFA status. 

18. Site 235, OU 1309, Storm Drain Outfall Site 

a. Comment a for Site 233 is pertinent to Site 235. [a] NMED 
understands that Site 233 received industrial effluent and storm water from 
Technical Area 4 from 1978 to 1991. Currently, the outfall discharges only 
storm water. The rate and volume of discharge are unknown. Potential 
contaminants of concern at Site 233 include metals, VOCs, and SVOCs. 
NMED is concerned that no specifics are provided as to the kinds and 
quantities of wastes managed via outfall discharges. Waste generation 
records and process knowledge might be used to better suggest what kinds 
and quantities of contaminants may have been released to the environment. 

Response: SNL/NM has compiled additional historical and process data to reduce 
the misunderstanding that has previously surrounded ER Site 235 (Attachment C). 
Waste generation records are not applicable for ER Site 235 because the outfall 
receives storm water. Industrial waste streams have not and do not enter the 
outfall. The purpose of the outfall system is to mitigate soil erosion along 
Pennsylvania Avenue. Sporadic storm water from the northeastern part of KAFB, 
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Attachment A -
Analytical Methods for Soil Samples 

Table A-1. Analytical Methods and Detection Limits for Cyanide, Nitrate/Nitrite, SVOCs, TKN, TPH, and 
VOCs in soil 

Analyte Method Detection Limit. mQ:/kg (ppm) 

Cvanide U.S. EPA Method 9010 0.10 

Nitrate/Nitrite 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 l 0 
ENCOTEC = Environmental Control Technology CorporatJOn, Ann Arbor, Michigan 
SVOCs = Semi-volatile organic compounds 
TKN = Total Kjedahl Nitrogen 
TPH = Total Petroleum Hydrocarbons 
VOCs =Volatile Organic Compounds 

Table A 2 Analytical Methods and Detection Limits for Metals in soil - -· --
Metal U.S. EPA Method Detection Limit (mglkg, 

. , ppm) 

Aluminum( AI) 6010 10 
Antinomy (Sb) 6010 3.0 
Arsenic (As) 6010 0.50 
Barium (Ba) 6010 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 
CojJper (Cu) 6010 !.2 
Iron (Fe) 6010 5.0 
Lead (?b) 6010 2.0 
Magnesium (Mg) 6010 256 
Manganese (Mn) 6010 0.75 
Mercury (Hg) 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 (TI) 6020 0.5 
Vanadium (V) 6010 2.5 
Zinc (Zn) 6010 1.0 

A-1 

Analvtical 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 Analytical Methods and Detection Limits for Hioh Explosive Compounds in soil - " High Explosive Compound u.s. EPA Method Detection Limit Analytical Lab 
(mdkg. ppm) 

1.3-Dinitrobenzene 8330 1.25 ENCOTEC 

2.4-Dinitrotoluene 8330 1.25 ENCOTEC 

2.6-Dinitrotoluene 8330 1.25 ENCOTEC 

HMX 8330 1.25 ENCOTEC 

Nitrobenzene 8330 1.25 ENCOTEC 
o-nitrotoluene 8330 1.25 ENCOTEC 
m-nitrotoluene 8330 1.25 ENCOTEC 
p-nitrotoluene 8330 1.25 ENCOTEC 

RDX 8330 1.25 ENCOTEC 
Terry! 8330 1.25 ENCOTEC 
1.3 .5-T rinitrobenzene 8330 1.25 ENCOTEC 
2.4.6-Trinitrotoluene 8330 1.25 ENCOTEC 

Table A-4 Analytical Methods for Radionuclides in soil - ~ 
---- -

Radionuclide Method Analytical Lab 

Americium-241 HASL 300 - Gamma Spectroscopy Ouanterra 
Cadmium-109 HASL 300- Gamma-Spectroscopy Ouanterra 
Cerium-139 HASL 300- Gamma Spectroscoj)y 0UfU1terra 
Cesium-137 HASL 300 - Gamma SQ_ectroscopy Ouanterra 
Cobalt-57 HASL 300- Gamma Spectroscopy Ouanterra 
Cobalt-60 HASL 300- Gamma Spectroscopy Quanterra 
Iodine-129 HASL 300- Gamma Spectroscopy . Quanterra 
Lead-212/214 HASL 300- Gamma Spectroscopy Quanterra 
Mercurv-203 HASL 300 - Gamma Spectroscopy Quanterra 
Plutonium-238 NAS-NS-3058/SL13028/SLl3033 Quanterra 
Plutonium-239/240 NAS-NS-3058 /SL13028/SLl3033 -., Quanterra 
Potassium-40 . HASL 300- Gamma Spectroscopy Quanterra 
Strontium-85 HASL 300- Gamma Spectroscopy Quanterra 
Thorium-232 HASL 300 - Gamma Spectroscopy Quanterra 
Thorium-234 HASL 300 - Gamma Spectroscopy Quanterra 
Tin-113 HASL 300- Gamma Spectroscopy Quanterra 
Tritium EERF-H.Ol Quanterra 
Uranium-234 NAS-NS-3050 Quanterra 
Uranium-235/236 NAS-NS-3050 Quanterra 
Uranium-238 NAS-NS-3050 Ouanterra 
Yttrium-88 HASL 300 - Gamma Spectroscopy Ouanterra 

Quanterra - Quanterra Environmental Serv1ces - St. Lams Laboratory 
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Attachment B -
RPD Values for Soil Samples 

Table B- RPD 1. va ues or so II I 227 03 B sample - -
Ana1yte Sample 227-03-B, Sample 227-03-B-duplicate, 

concentration (mglkg) or concentration (mglkg) or activity 
activitv (oCi/_g) (oCile:) 

AI 6400 5100 

Sb 9.9 8.8 

As 5.6 0.92 

Ba 140 140 

Be 0.25 <0.25 

Cd 2.9 2.1 

Cr 7.4 5.9 

Co 4.6 4.5 

Cu II 10 

Fe 16000 13000 

Pb 8.9 7.5 

Mn 230 200 

Hg <0.04 <0.04 

Ni 5.9 5.4 

v 33 25 

Zn 50 48 

Nitrate/Nitrite 1.4 <100 

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

U-238 n.d.a. n.d.a. 

U-2351236 n.d.a. n.d.a. 

U-234 n.d.a. n.d.a. 

Tritium n.d.a. n.d.a. 

RPD- Re1auve percent dtfference- [ {D1-D2}/{{D1+D2)/2}] x 100 
n.d.a. = no duplicate analysis 
N/A =not applicable 
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23 

12 

144 

0 

NIA 
32 

23 

2 

10 

21 

17 

14 

NIA 
9 

28 
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NIA 
NIA 
NIA 
NIA 
NIA 
NIA 



Table B-2. RPD values for SOl sample 2 - 4-A. 'I 29 0 
Analyte Sample 229-04-A, concenttati n Sample 229-04-A-duplicate, RPD(%) 

(mglkg) or activity (pCilg) concentration (mg/kg) or 
activity (pCi/g) 

AI 8100 7700 5 
Sb 13 . 12 8 

As 5.7 1.5 117 

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 e·-.. Zn 55 52 6 
Nitrate/Nitrite n.d.a. n.d.a. NIA 

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. NIA 

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

Tritium n.d.a. n.d.a. N/A 
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T bl B-3 RPD a e . va ues 'I I 230-04 B or sot sampte - . 

Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD(%) 
concentration (mglkg) or 

activitv (pCi/g) 
concentration (mglkg) or 

activitv (pCi/g) 

AI 2400 1500 46 

Sb 4.9 3.3 39 

As 1.7 1.6 6 

Ba 140 130 7 

Be <0.25 <0.25 NIA 
Cd 0.68 0.61 11 

Cr 3.1 2.3 30 

Co 2.5 ND NIA 
Cu 18 15 18 

Fe 4500 3500 25 

Pb 4.2 4.1 2 

Mn 120 110 9 

Hg <0.04 <0.04 N/A 

Ni 3.4 3.0 13 

v 9.7 9.1 6 

Zn 82 71 14 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. NIA 

U-238 n.d.a. n.d.a. NIA 
U-235/236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. NIA 
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Table 8-t. RPD values for soil sample 235-01-A. 
Analyte Sample 235-01-A, concentration Sample 235-01-A-duplicate, RPD(%) 

(mglkg) or activity (pCi/g) concentration (mglkg) or 
activity (pCifl!J 

AI 3600 3000 18 
Sb 6.2 5.3 16 
As 5.1 1.3 119 
Ba 160 150 6 

Be <0.25 <0.25 NIA 
Cd 2.7 1.6 51 
Cr 6.0 4.2 35 
Co 8.4 5.7 38 
Cu 6.6 6.5 2 
Fe 20000 12000 50 
Pb 9.4 7.6 21 
Mn 210 180 15 
Hg <0.04 <0.04 N/A 
Ni 4.5 4.4 2 
v 36 22 48 --·- Zn 66 66 0 

Nitrate/Nitrite n.d.a. n.d.a. N/A 
Pu-2391240 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. NIA 
Tritium n.d.a. n.d.a. NIA 
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T bl B-5 RPD al f •• I 50-01 B a e v ues or so1 samp1e - . 
Analyte Sample 50-01-B, Sample 50-01-B-duplicate, RPD(%) 

concentration (mglkg) or 
activitv (oCY2l 

concentration (mglkg) or 
activitv (pCi/2 

AI 3900 3100 23 
Sb 7.5 6.5 14 

As 2.1 2.0 5 
Ba 110 110 0 

Be 0.26 0.25 4 

Cd L.3 1.3 0 
Cr 4.3 4.1 5 

Co 4 3.9 3 

Cu 6.2 5.7 8 

Fe 8800 7600 15 

Pb 6.6 5.9 11 

Mn 150 130 14 

Hg <0.04 <0.04 NIA 
Ni 4.5 4.2 7 

v 18 17 6 

Zn 21 18 15 
Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. NIA 

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. NIA 

Tritium n.d.a. n.d.a. NIA 
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Table B-6. RPD values for soil sample 50-02-A. 

Analyte Sample 50-02-A, Sample 50-02-A-duplicate, RPD(%) 
concentration (mg/kg) or 

activitv (pCi/g) 
concentration (mg!kg) or activity 

CoCilgl 

AI 7000 5800 19 

Sb 14 12 15 

As 6.4 4.2 42 
Ba 280 220 24 
Be 0.55 0.38 37 

Cd 2.2 1.6 32 

Cr 8.3 5.2 46 

Co 6.1 4.3 35 

Cu 17 12 34 
Fe 9000 6700 29 

Pb 35 25 33 

Mn 290 210 32 
Hg <0.04 0.04 NIA 
Ni 9.4 7.1 28 
v 18 II 48 --- Zn 69 61 12 

Nitrate/Nitrite n.d.a. n.d.a. NIA 
Pu-2391240 n.d.a. n.d.a. NIA 

U-238 n.d.a. n.d.a. NIA 
U-2351236 n.d.a. n.d.a. NIA 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. N/A 
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T bl B-7 RPD ~ 'I I BKG-05 A a e orsm sample -

Analyte Sample BKG-05-A, Sample BKG-05-A-duplicate, RPD(%) 
concentration (mglkg) or activity concentration (mglkg) or activity 

(oCi/g) (nCile) 

AI 6400 5900 8 

Sb 13 12 8 

As 7.6 5.7 29 

Ba 210 190 10 

Be 0.53 0.50 6 

Cd 1.8 1.7 6 

Cr 6.1 6.0 2 

Co 6.6 6.3 5 
Cu 14 14 0 

Fe 10000 10000 0 

Pb 16 16 0 

Mn 330 320 3 
Hg <0.04 <0.04 N/A 

Ni 8.9 8.7 2 
v 24 22 9 

Zn 37 36 3 
Nitrate/Nitrite n.d.a. n.d.a. N/A 

Pu-239/240 n.d.a. . n.d.a. NIA 
U-238 n.d.a. n.d.a. N/A 

U-2351236 n.d.a. n.d.a. N/A 

U-234 n.d.a. n.d.a. NIA 
Tritium n.d.a. n.d.a. N/A 
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Table B-8. RPD va ues or sot samp1e ti 'I I 227-02 -A. 
Analyte Sample 227-02-A, concentration Sample 227-02-A-duplicate, RPD (%) 

(mglkg) or activity (pCi/g) concentration (mglkg) or activity 
(pCi,'g) 

AI 6500 5800 II 

Sb II 9.3 17 

As 5.9 1.4 123 

Ba 180 ISO 18 
Be <0.25 <0.25 NIA 

Cd 2.5 2.1 17 

Cr 6.6 6.4 3 
Co 4.1 4.1 0 

Cu 13 7.8 50 
Fe 14000 13000 7 

Pb 9.1 7.5 19 

Mn 170 160 6 

Hg <0.04 <0.04 NIA 

Ni 5.9 5.4 9 
v 28 27 4 
Zn 51 51 0 

:-litrate!Nitrire 9.3 2.7 NIA 
Pu-2391240 n.d.a. n.d.a. NIA 

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

U-234 n.d.a. n.d.a. N/A 
Tritium n.d.a. n.d.a. NIA 
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9 RPD Table B- • va ues ., I 229 03 B or sm sample - - . 

Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPD (%) 
concentration (mglkg) or concentration (mglkg) or activity 

activitv (pCi!J;:) (JjCiJg) 

AI n.d.a. n.d.a. NIA 
Sb n.d.a. n.d.a. NIA 
As n.d.a. n.d.a. NIA 
Ba n.d.a. n.d.a. NIA 
Be n.d.a. n.d.a. NIA 
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. NIA 
Fe n.d.a. n.d.a. NIA 
Pb n.d.a. n.d.a. N/A 

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

Ni n.d.a. n.d.a. NIA 
v n.d.a. n.d.a. N/A -- Zn n.d.a. n.d.a. N/A 

Nitrate!Nittite n.d.a. n.d.a. NIA 
Pu-239/240 n.d.a. n.d.a. NIA 

U-238 0.99 0.45 75 

U-235/236 0.060 o.o5s 3 
U-234 1.00 0.45 76 

Tritium n.d.a. n.d.a. N/A 
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0 RPD Table B-1 • •t I 229-01 A va ues or so1 samp1 e -
Analyte Sample 229-01-A, Sample 229-0 1-A-duplicate, RPD (%) 

concentration (mglkg) or concentration (mglkg) or 
activity (pCiJ'g) activity (pCilg) 

AI 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. NIA 

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 

Pb 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.a. N/A 

Nitrate/Nitrite n.d.a. n.d.a. N/A 

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

U-238 0.73 0.45 47 

U-2351236 0.17 0.034 133 
U-234 0.67 0.6 11 

Tritium n.d.a. n.d.a. N/A 
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Table B-11. RPD values for soil sample 227-03-A. 
Analyte Sample 227-03-A, Sample 227-03-A-duplicate. RPD(%) 

concentration (rnglkg) or concentration (rnglkg) or 
activitv (pCi/g) activitv (pCi/g) 

AI n.d.a. n.d.a. NIA 

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

Ba n.d.a. n.d.a. NIA 

Be n.d.a. n.d.a. N!A 

Cd n.d.a. n.d.a. NIA 

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

Co n.d.a. n.d.a. NIA 

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

Pb 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.a. N/A 

Nitrate/Nitrite n.d.a. n.d.a. N/A 
Pu-239/240 n.d.a. n.d.a. NIA 

U-238 0.67 0.4 50 
U-235/236 0.15 0.023 147 

U-234 0.67 0.61 9 
Tritium <0.012 <0.014 N/A 
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Attachment C -
Relevant Environmental Aspects of TA-IV 

Since submittal of the Tijeras Arroyo Operable Unit NF A Proposals inJm;e 1995, SNL 
has collected additional historical, regulatory compliance, and process information for 
Technical Area IV (TA-IV). In April1996, the Environmental Assessment for Operation, 
Upgrades, and Modifications in SNL!NM Technical Area IV was submitted to various 
agencies (SNL/NM, 1996). SNL Organization 9300, the Applied Physics, Engineering, 
and Testing Center, operates TA-IV. With research operation beginning in 1980, TA-IV 
is the newest SNL techllical area and has always operated using modem 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 (PBF A-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,anci seyen small accelerators. 

Biological resouu.:cs were evaluated before the construction of various TA-IV buildings 
was begun. An Environmental Assessment for Operation, Upgrades, and Modifications 
in SNLINM Technical Area IV be was submitted to various agencies in 1996 (SNL/NM, 
1996). This evaluation of biological resources at TA-IV is relevant for ten ofthe 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 of TA-I, TA-II, TA-IV, Pennsylvania 
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No 
undisturbed natural habitat remains in the vicinity ofT A-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 1 or Group 
2) are known to occur within the vicinity of TA-IV, based on two biological surveys 
performed by IT Corporation in 1995 for the SNL/NM Environmental Restoration 
Projec;t (IT, 1995). No natural lakes or wetlands are present and all drainage flows are 
intermittent, 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 T A-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-15 are 10 minutes and 2 minutes, respectively. The SA TURN 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. 
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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 
T A-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 SNL/NM Compliance and Generator Interface 
Department is responsible for measuring and reporting storm-water quality associated 
with storm-water outfalls located across SNL/NM. The storm-water results are reported 
annually in the Site Environmental Report (SNL/NM, 1995c). In accordance with 
National Pollutant Discharge Elimination System (NPDES) requirements, SNL/NM 
submitted an Application For Permit to Discharge Storm water - Discharges Associated 
with Industrial Activity to U.S. EPA Region VI in 1992 (SNL/NM, 1992). Due to 
workload constraints, the U.S. EPA has not acted on the permit. In 1996, SNL/NM 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 nearthe·Pemrsylvania 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 Outfall5 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 SNL/NM 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 andyzed 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 C-1 and C"2). Manganese was 
reported at 0.13 mg/L (ppm) which is slightly above the Secondary Maximum 
Contaminant Level {SMCL) of0.05 mg/L (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. 
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No stained soil or stressed vegetation has been documented at the site. The SNL/NM ER 
project collected soil samples along the drainage ditch in the Fall of 1994; the results are 
discussed in the NOD Response. 

Five other o"utfalls (ER Sites 230, 231, 232, 233, and 234) are located along the steep, 
Tijeras Arroyo northern rim at the eastern and southern edges of TA-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 storm-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 outfalls. 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 of the 
sites has been involved in the spill or release of a Reportable Quantity (SNL, l995b ). 

· The sole 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 NFA Proposals, the SNL/NM 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 SNL/NM ER project collected soil samples 
at each site in the Fall of 1994; the results are discussed in the respective NOD 
Responses. 

Outfall6 is a catch basin that is located about 50ft upslope ofER Site 233. According to 
NPDES guidance, only one ·of the TA-IV outfalls requires monitoring because all theTA
IV outfalls receive storm water from sim.ilaf sources (Fink, 1996). Due to· infrequent 
precipit?tion and the lack of an automatic sampler, only two water samples (July 31 and 
September 15, 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 mg!L (ppm) which is slightly above the Secondary 
Maximum Contaminant Level (SMCL) of0.05 mg/L (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 (SNL/NM, 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 #l (ER Site 77) is located to the 
south of TA-IV and also receives non-routine water and transformer oil spills from floor 
trenches in Buildings 981 and 983. The capacity of Lagoon #l is 137,000 gallons. 
Lagoon #2 is located in the eastern section of TA-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 SNL/NM Organization 9300 with 
oversight by the Water Quality Program in SNL/NM Organization7500. 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 SNL/NM 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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Table C-1. Comparison of Federal drinking water standards to maximum concentrations present 
in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992 
(SNL/NM 199?) 

' -. 
Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 

flow-weighted composite or SMCL, mg!L (ppm) 
· samples. mg/L (ppm) 

Arsenic. total 0.0059 0.050 206.2 

Barium. total 0.22 2.0 200.7 
Cadmium. total <0.0050 0.005 213.2 
Chromium. total <0.0 10 0.1 218.2 
Copper, total 0.034 1.0 200.7 
Lead, total 0.014 0.015 239.2 
Manganese. total 0.13 0.05 200.7 
Mercurv. 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, total 0.18 5.0 200.7 
BOD 11.0 n.s. 405.1 
COD 87.9 n.s. 4'10.0 
Cyanide ·· .. <0.0 10 .. . ·n.S' . .. . 335.2 

... 

Fluoride 0.21 2.0 340.2 
Gross Aloha 0±20 pCifL 0 pCi/L 900.01711 DB 

·' Qsoss Beta 10±20 pCifL 0 rnrem 900.01711 DB 
HPLC Explosives <0.032 0.0032 8330 
Nitrate+ Nitrite 0.76 10.0 353.2 
Oil and Grease <1.0 n.s. 413 
Orthophosphate 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 
IDS 146.0 250.0 160.1 
TKN 1.4 n.s. 351 . 

Total Coliform 2.000 ell! OOmL 0 ell! OOmL 9230 
ISS 221.0 . ·= n.s . . . . .. 160.2-
Volatile Organics <0.005 n.s. 8240 
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Table C-2. 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, mg/L concentration, or SMCL, mg/L (ppm) 
(ppm) mg/L (Qpm) 

Antinomy, total <0.060 <0.060 0.006 
Arsenic. total 0.0033 <0.0 10 0.050 
Berv llium. 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 O.Dl5 
Mercurv. 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 _,) ,3.3-.-... .. -.,- .. 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 water analyses performed by the Quanterra Environmental Services, Inc. laboratory. 
BOD= Biochemical Oxygen Demand 
cJ/mL = 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 

Drinking 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 Liquld Chromatography 
mg/L =milligrams per liter= pans per million (ppm) 
mrem = millirem 
n.s. = not specified (U.S. EPA, 1996) 
pCilL = picocuries per liter 
PCBs = Polychlorinated Biphenyls 
TDS =Total Dissolved Solids 
TKN =Total Kjedahl Nitrogen 
TSS = Total Suspended Solids 
VOCs =Volatile Organic Compounds. The reported concentrations ofVOCs (2-hexanone at 0.011 mg/L 

(ppm), 2-butanone at 0.046 mg/L (ppm), and acetone at 0.0723 and 0.110 mg/L (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 15 199~ (SNL/NM 1992) 

' 
~ ' 

Analyte Maximum concentration of Lowest MCL, MCLG, EPA method 
flow-weighted composite or SMCL, mg/L (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. total <0.0 10 0.1 218.2 
Copper. total 0.025 1.0 200.7 
Lead. total 0.0067 O.D15 239.2 
Maneanese. total 0.24 0.05 200.7 
Mercurv. total <0.00080 0.002 245.1 
Nickel. total <0.040 0.1 200.7 
Selenium. total <0.0!0 0.05 270.2 
Silver. total <0.0 10 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 
C-yanide <0.0 10 n.s: 335.2 ., . 

Fluoride 0.17 . 2.0 340.2 
Uross Aipha !+6 pClJL . . -·crj:iG!L 90d.0/1Tio.B· 

... 

Gross Beta 10±3 pCi/L Omrem 900.0!7110B 
••• k • 

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 
Phosphorous as P 0.060 n.s. 365.3 
Residual Chlorine 1.9 n.s. 330 
SVOCs <0.085 0.085 8270 
TDS 440.0 250.0 !60.1 
TKN 5.8 n.s. 35! 
Total Coliform 4,000 ell! OOmL 0 cl/!OOmL 9230 
TSS .. 56.0 n.s. !60.2 
Volatile Organics <0.005 n.s. 8240 
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ATTACHMENT K- ER SITE 234: RISK ASSESSMENT ANALYSIS 

I. Site Description and History 

ER Site 234 is an inactive, storm water system that received water from the 
southwestern part of TA-IV near Building 981 from the niid-1980s to the early 
1990s. The system consisted of four outfalls that drained to four, 250-ft long, 
unlined channels on the steep slope south of TA-IV. Prior the early 1990s, the 
Building 981 catch basins and roof drains were connected to the outfalls. The 
outfalls do not currently receive any type of water. Instead, storm water is now 
plumbed to the ER Site 233 outfall. Since the soil sampling was conducted in 
1994 at ER Site 234, sloughed soil has covered the four outfalls. No process or 
waste waters flowed to the outfalls; such fluids were directed to the sanitary 
sewer system or two evaporr;ltive lagoons. Potential constituents of concern 
(COGs) in soil along the ditches include chromates, antifoulants, chromium, 
sodium hydmxide, hydrochloric acid, diesel fuel, and mineral oil. However, the·· 
COGs are solely !:lased upon potential contaminants; no releases are known to 
have occurred in the area that drained to the outfall system. The list of COGs 
was conservatively based upon chemicals used at TA-IV. Both 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 
COGs, as well as the relevant physical characteristics and properties 
of the site. 

Step·2. Potential pathways by which a representative population might be 
e~osed to the COGs are identified. 

Step 3. The potential intake of these COGs 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 COGs and subsequent intake. 

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



DRAFT RISK ASSESSMENT FOR SITE 234 10/3/96 

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. 

Step 7. Discussion of uncertainties in the previous steps. 

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 234 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 COCs 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 COCs from further 
consideration in the risk assessment process and the calculation of intakes from 

V'l 
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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 234 were evaluated using a tiered 
approach. First, the maximum concentrations of COGs for chemical constituents 
were compared to Tijeras Arroyo background screening levels using 95th UTLs 
or percentile values. If a maximum concentration of a particular COG exceeded 
the Tijeras Arroyo specific background screening level or if the COG was a 
radioactive constituent, then the COG 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 COG 
was used in order to also provide a conservative estimate of the associated risk. 
Those COGs 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 SubpartS (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 1 0 or fewer COGs 
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 COGs, 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 COGs 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 1 o-4 to 1 o-6. For the radioactive COGs, the cumulative dose was 
calculated and the corresponding excess cancer risk estimated. 

vo 



DRAFT RISK ASSESSJ\1ENT FOR SITE 234 10/3/96 

11.3.1 Comparison to Background and Action Levels 

Nonradioactive ER Site 234 COCs are listed in Table 1; radioactive COCs are 
listed in Table 2. Both tables show the along with the 95th percentile or UTL 
background levels (IT, 1996). A background level for chromium VI was 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 the June 1995 NFA proposals. The 
recalculated Tijeras Arroyo values were prepared using a more rigorous 
statistical approach according to US EPA 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 inTA-1, TA-11, 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 US EPA or the NMED but· arB theTesult 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 234 and Comparison to the 
Background Screening Values. 

Analyte Maximum Recalculated Is maximum Site-
concentration 95th% or coc Wide 
(mgfkg) UTL Level concentration 95th% 

(mg/kg) for less than or or UTL 
Tijeras equal to the Level 
Arroyo OU applicable (mgfkg) 
Background Tijeras Arroyo for North 
Locations ou Super 

background Group 
screening Soils (IT, 
level? 1996) 

Aluminum 11,000 11,874 Yes . 
. 

Antimony 17.0 18.6 Yes 

Arsenic 6.3 5.9 No 4.4 
Barium. 240.0 298 

. 

···Yes -·· . .. 

Beryllium 0.5 0.58 Yes. 
Cadmium 3.0 3.0 Yes 
Chromli.im-total 11.0 17.6 Yes 
Chromium (VI) <0.1 NC No NC 
Cobalt 5.7 7.3 Yes 
Copper 13.0 14.7 Yes 
Lead 13.0 23.1 Yes 
Manganese 260.0. 330 Yes 
Mercury <0.04 NC No <0.1 
Nickel 10.0 14.8 Yes 
Selenium .··. <0.25 NC No <1.0 
Silver <0.5 NC No <~.0 

Thallium <0.5 NC No <1.1 
Vanadium 30.0 40.4 Yes 
Zinc 77.0 79.2 Yes 
NC - not calculated 

v < 

10/3/96 

Is maximum 
COG 
concentration 
equal to or 
less than 
background 
screening 
value? 

. No 
. -· ...... . . 

.. .. 

No 

. 

No 

No 
No 
No 
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Table 2. Radioactive Analytes at ER Site 234 and Comparison to the 
Background Screening Values. 

Analyte Maximum Site-Wide Is maximum COG 

I 0/3/96 

concentration 95th% or concentration non-detect 
(pCi/g) UTL or less than background 

Level screening value? 
(pCi/g) 

Pu-238 NO NC Yes 
Pu-239/240 NO NC Yes 
Tritium 0.40 NC No 
U-234 . 0.59 1.6 Yes 
U-235/236 0.013 0.18 Yes 
U-238 0.56 1.3 Yes 
NO - radionuclide not detected above minrmum detectable activity 

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 inclueed·in-the next tier of analyses are 
COCs that do 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. If less than 10 COCs are above the 
background screening level, the proposed Subpart S screening procedure is 
skipped. Table 3 shows the inorganic COCs that were greater than the 
background screening value and organic COCs that do not have background 
screening values. The table shows the proposed Subpart S action level for the 
contaminants. The table compares the maximum concentration values to 1/10 of 
the proposed Subpart S action level. This methodology was guidance given to 
SNL/NM from the US EPA (USEPA, 1996a). This is the second screening 
process in the tiered risk assessment approach. Two nonradioactive compounds 
had concentration values greater than 1/10 of the proposed Subpart S action 
level. A proposed Subpart S action level was not calculated for three 
parameters. Because of these five compounds, the site fails the proposed 
Subpart S screening criteria and a Hazard Index value and cancer risk value 
must be calculated for all ten nonradioactive contaminants. 

· Radioactive contaminants do not have pre-determined action levels analogous 
to the proposed Subpart S and therefore this step in the screening process is not 
performed for radionuclides. 
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Table 3. Comparison of ER Site 234 COC Concentrations to Proposed Subpart 
S Action Levels. 

COG name .Maximum Proposed Is individual 
concentration SubpartS contaminant less than 
(mg/kg) Action Level 0.1 Action Level? 

(mg/kg) 
Arsenic 6.3 0.5 No 
Chromium VI <0.1 400 Yes 
Mercury <0.04 . 20 Yes 
Selenium <0.25 400 Yes 
Silver <0.5 400 Yes 
Thallium <0.5 NC No 
Benzo(b) 0.043 j NC No 
fluoran_thene 

I Benzo(a) 0.048 j 0.1 No . -
pyrene .. .. . 

Chrysene 0.062 J NC No 
· Pyrene 0.034 j 2,000 Yes 
NC -not calculated 

11.3.2 Identification of Toxicological Parameters 

Tables 4 and 5 show the COCs that have been retained in the risk assessment 
and the values for the toxicological information available for those COCs. 

.. 
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Table 4. Toxicological Parameter Values for Nonradioactive COCs 

COC name RfD0 RfDinh Confidence SF0 

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

Arsenic 0.0003 -- M 1.5 

Chromium 0.005 -- L --
(VI) 
Mercury 0.0003 0.000086 - -
Selenium 0.005 -- - --
Silver 0.005 -- -- --
Thallium -- -- - --
8enzo(b) -- -- -- 0.73 
fluoranthene 
8enzo(a) . -- -- - 7.3 
pyrene 
Chrysene -- ·- -- 0.0073 

Pyrene 0.03 -- L ----·. " ;•. 0< •• - . 

RfDo - oral chronic reference dose in mg/kg-day 
RfD;nh -inhalation chronic reference dose in mg/kg-day 
SF a- oral slope factor in (mg/kg-day)'1 

· 

SF;nh -inhalation slope factor in (mg/kg-day)'1 

SFjnh 

(kg-
d/mg) 

15 

42 

--
--
--
-

0.61 

6.1 

0.0061 

--

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

10/3/96 

Cancer 
Class"' 

A 

A 

0 
0 
0 
D 

82 

. 

82 

82 
D 

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

L -low 
H- high 
-- information not available 

K-8 
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Table 5. Toxicological Parameter Values for Radioactive COCs 

COG name SFe SF0 SFinh Cancer 

(m2JpCi- (1/pCi) (1/pCi) Class A 

yr) 
Tritium 0 7.2E-14 9.6E-14 A 

SF.- external exposure slope factor (risk/yr per pCilm2
) 

SFo- oral (ingestion) slope factor (risk!pCi) 
SF;nh- inhalation slope factor (risk!pCi) 
1\ EPA weight-of-evidence classification system for carcinogenicity 

A - human carcinogen 
81 -probable human carcinogen. Limited human data are available 

10/3/96 

82 - probable human carcinogen. Indicates sufficient evidence in animals 
and inadequate or no evidence in humans. 
C - possible human carcinogen 
0 - not classifiable as to human carcinogencity 
E - evidence of noncarcinogenicityfor nurrii:ms 

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 the 
parameters for both industrial and residential land-use scenarios. The equations 
are based on RAGS (US EPA, 1 989a). 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. 

K-9 



DRAFT RlSK ASSESSlvlENT FOR SITE 234 10/3/96 

11.3.3.2 Risk Characterization 

Table 6 shows the that for the nonradioactive COGs, the Hazard Index value is 

0.02 and the excess cancer risk is 4 X 1 o-6 for the assumed industrial land-use 
scenario. The numbers presented included exposure from soil ingestion and 
dust inhalation for the nonradioactive COGs. 

Table 6. Risk Assessment Values for ER Site 234 Nonradioactive COGs. 

COG Name Maximum 
concentration 
(mg/kg) 

. Arsenic 6.3 
Chromium <0.1 

_{VU 
Mercury <0.04 
Selenium <0.25 
Silver <0.5 
Thallium <0.5 
Benzo(b) 0.043 J 
fluoranthene 
Benzo(a) 0.048J 
pyrene 
Ch!)lsene 0.062 J 
Pyrene 0.034 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 --
·-·- n no.· v.vv -- 0.00 --

0.00 - 0.00 --
-- -- -- --

0.00 1E-8 0.00 5E-8 

0.00 2E-7 0.00 6E-7 

0.00 2E-10 0.00 ?E-10 
0.00 -- 0.00 --

0.02 4E-6 0.08 - ··zE-5. ··--· . 

For the residential land-use scenario, the Hazard Index value increases to 0.08 
and the excess cancer risk is 2 X 1 o-s. 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). 
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For the radioactive COGs, contribution from the direct gamma exposure pathway 
is included. Table 7 shows the total effective dose equivalent (TEDE) for both 
an industrial (5 X 1 o-5 mrem/yr) and residential (8 X 1 o-5 mrem/yr) 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 1 0-4; the calculated dose values for ER 
Site 234 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 1 o·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 exce_ss cancer risk from background 
concentrations of radionuclides for relevant exposure pathways has also been 
estimated using RAGS methodologies. For an industrial or residentiallanci:.: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 (i.e., inhalation of radon 
gas) is calculated as 0.1. 

Table 7 shows not only the dose but also the estimated excess cancer risk as 1 
x 1 o·9 for an industrial land-use and a value of 2 x 1 a·9 for a residential land-use. 
The excess cancer risk from the nonradioactive COGs and the radioactive COGs 
is not additive, as noted in RAGS (USEPA, 1989a). 

Table 7. Risk Assessment Values for ER Site 234 Radioactive COGs. 

coc Max. Total Total Excess Excess 
Name Cone. Effective Effective Cancer Risk Cancer Risk 

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

(mrem/yr) 
Tritium 0.40 5E-5 8E-5 1 E-9 2E-9 

TOTAL 5E-5 8E-5 1E-9 2E-9 

K-11 
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11.4 Step 6. Comparison of Risk Values to Numerical Standards. 

The risk assessment analyses considered the evaluation of the potential for 
adverse health effects for both an industrial land-use scenario, which is the 
designated land-use scenario for this site, and also a residential land-use 
scenario. 

For the industrial land-use scenario, the Hazard Index calculated is 0.02; this is 
much less than the numerical standard of I 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 to10-4) be used as the numerical standard; the value 
calculated for this site is in the low-end of the suggested acceptable riskraf1ge. . 
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 L~V.:-<:JCJ~ of the suggested acceptable risk range. 

For the radioactive components of the industrial land-use scenario, the 
calculated dose is 5 X I o-5 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 1 x 1 0"9

, 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 1 o-5; this value is in the middle of the suggested acceptable 
risk range. The dose from the radioactive components is 8 X 1 o-5 mrem/yr, 
which is significantly less than the numerical guidance. The associated cancer 
risk is 2 x 1 o-9, slightly higher than for the industrial land-use scenario but still 
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 (6.3 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 
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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 4 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, 1994a) 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 n()t significant withrE)s_pec;_t_tott:u=~ .. __ 

· conclusion reached. 

Ill. Summary 

The Storm Water System, ER Site 234, had relatively minor contamination 
consisting of some inorganic and organic nonradioactive and radioactive 
compounds. Although the maximum arsenic concentration (6.3 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 COC. 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 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 1 0"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 significantly less than the USEPA 
standard of 1. The estimated cancer risk (2 x 1 0"5

) 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 doses are 5 X 1 o-5 and 8 X 1 o-5 mrem/yr for the industrial and 
residential land-use scenarios, respectively. These values are much less than 

K-11 
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the numerical guidance of 15 mrem/yr in draft EPA guidance. The 
corresponding estimated cancer risk values are 1 x 1 0'9 and 2 x 1 o·9 for the 
industrial and residential/and-use scenarios, respectively. These values are 
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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17. Site 234, OU 1309, Storm Drain Svstem Outfall Site 

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

Response: SNL/NM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 234, OU 1309, Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. 

18. Site 235, OU 1309, Storm Drain System Outfall Site 

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

Response: SNLINM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 235, OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. ·· · · ·-· · 

SNUNM ER Project 
October 19% 
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June 199 5 NF A Proposals 

Coinment Responses 
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SNL ER PROJECT EXPOSURE PATHWAY DISCUSSION FOR 
CHEMICAL AND RADIONUCLIDE CONTAMINATION 

SNUNM ER Project 
October 1996 

June 1995 NFA Proposals 
Comment Responses 
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Sandia National Laboratories Environmental Restoration Program 

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND 
RADIONUCLIDE CONTAMINATION 

BACKGROUND 

Sandia National Laboratories (SNL) proposes that a default set of exposure routes and 
associated default parameter values be developed for each future land-use designation 
being considered for SNL/NM Environmental Restoration 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 SNL/NM 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 view.s as .... 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
reco=endations by the USEPA Region VI and NMED, SNL proposes that these default 
exposure routes and parameter values be used in future risk assessments. 

At SNL/NM, all Environmental Restoration (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 SNL/ER draft Environmental 
Assessment (DOE, 1996) presents a summary of the hydrogeology of the sites, the 
biological resources present and proposed land use scenarios for the SNL/NM ER sites. 
At this time, all SNLINM ER sites have been tentatively designated for either industrial or 
recreational future land use. 

Based on this and other related information, the SNL/NM ER project has screened the 
potential exposure routes and identified default parameter values to be used for calculating 
potential intake and subsequent hazard index 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 p~oton-ernitting 

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, 
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 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. SNL/NM 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 fruits and vegetables; 
• Ingestion of contaminated meat, eggs, and dairy products; and 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated 
air or water is also eliminated. · 

For 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 radionuclides. All six of the above routes will, 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 SNL/NM 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 xED 
BWxAT 

Parameter 
cw 
IR 

EF 

ED 

BW 

AT 

CW =chemical concentration in water (mg/L) 
IR =ingestion rate (L water/d); 
EF = e;.,.-posure frequency (d/yr); 
ED =exposure duration (yr); 
BW = body weight (kg); 
AT = averaging time (d) 

Units Point Value Justification 
mg/L site-specific 

Lid 2 Exposure Factors Handbook (EPA, l989b); reasonable 
worst-case value 

d/yr 350 E;.,.-posure Factors Handbook (EPA, 198 9b) and 
RAGS, Vall, Part B (EPA, 1991), reasonable worst-
case value 

yr 30 Exposure Factors Handbook (EPA, 1989b) and 
RAGS, Vol!, Part B (EPA, 199l),reasonable worst-
case value 

kg 70 Exposure Factors Handbook (EPA, 198%); 
conservative estimate . 

d RAGS (EPA, 1989a); 
10950 ED x 365 d/y for noncarcinogenic effects; 
25500 70 vr x 365 d/y for carcinogenic effects. 
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Inaestion 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 (mg/kg-day) = CS x IR x (10-6 kg/mg) x EFx FIx ED 
BWxAT 

Parameter 
cs 

CS = chemical concentration in soil (mg!kg); 
IR =ingestion rate (mg soil/d); 
FI = fraction ingested (default to I); 
EF = e>..'J)osure frequency (d/yr); 
ED =exposure duration (yr); 
BW = body weight (kg); 
AT =averaging time (d). 

Units Point Value Justification 
mgikg site-specific 

. 

IR mg/d 100 Exposure Factors Handbook (EPA, l989b), RAGS 
(EPA, l989a); conservative estimate 

EF d/yr 250 Reasonable worst-case value for worker; RAGS (EPA, 
l989a) 

FI -- l 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 d/y for carcinogenic effects. 

Inhalation of Airborne (vapor phase or oarticulate) 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 xED 
BWxAT 

CA =chemical concentration in air (mg/m3
); 

IR =inhalation rate (m%); 
ET =exposure time (hid); 
EF = e:..."Posure frequenc:;y ~d/yr); 
ED =exposure duration (yr); 
BW =body weight (kg); 
AT =averaging time (d). 
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Parameter Units Point Value Justification 
CA fd 3 mm site-specific 
IR m3/h 2.5 Ex-posure Factors Handbook (EPA, 1989b); reasonable 

worst-case value 
EF d/vr. 250 Reasonable worst-case value for worker 
ET bid 8 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 d/v for carcinogenic effects. 

The chemical concentration in air can be either measured or calculated based on the 
concentration of contaminants in the soil. If field measurements are not available, vapor
phase concentrations can be detennined 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 cin 'particulates can .. i:ie 
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 pefiod 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 NNMED 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 SAx 104 cm2/m2 x PC x ET x EF xED x 1 L/1 03 cm3 

BWxAT 

CW =chemical concentration in water (mg!L); 
SA =skin surface area for contact (m2

); 

PC = chemical specific dermal permeabilitY constant ( cm!h); 
ET =exposure time- (hid); 
EF =exposure frequency.(d/yr); 
ED = exposure duration (yr); 
BW = body weight (kg); 
AT =averaging time (d) 
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Parameter Units Point Value Justification 
cw rng/L site-specific 

SA 
7 

2 E:-.--posure Factors Handbook (EPA, l989b); rn-

{represents total body ell.--posure); reasonable worst-
case value 

PC crn/h chemical see e.g., Dermal E:-.--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, l989a); 
10950 ED X 365 d/y for noncarcinogenic effects; 
25500 70 yr x 365 d/v for carcinogenic effects . 

.. . 

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

Absorbed Dose (rng/kg-day) = CS x (J0-
6 kg/rng)x SAx AF x ABS x EF xED 

BWxAT 

CS = chemical concentration in soil (mg/kg); 
SA =skin surface area for contact (rn2

); 

AF = soil to skin adherence factor (mg/crn2
); 

ABS =absorption factor (unitless); 
EF =exposure frequency (d/yr); 
ED =exposure duration (yr); 
BW =body weight (kg); 
AT =averaging time (d). 

'lvf_l'; 
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Parameter Units Point Justification 
Value 

cs mg/kg site-specific 
SA ' m· 0.53 Dermal Exposure Assessment (EPA, 1992); 

{accounts for adult ex.--posure to head, hands, forearms, 
and lower legs): reasonable worst-case value 

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

ABS --
EF d/vr 250 Reasonable worst-case value for worker 
ET hid TED. To be determined based on discussions with NMED 

staff. 
ED vr 30 Reasonable worst-case value for worker 
BW kcr 

"' 
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 d/v for carcinogenic effects. 

EPA (EPA, 1992) 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 AINMED staff on appropriate assumptions and parameter values is essential. 
Discussions with EP AINMED staff are also necessary to determine when this exposure 
route should be invoked. 

J\/L 7 
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Radionuclides 
Radionuclide Carcinogenic Effects from Water: Residential 
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the 
water. 

Total risk= (Crw X Sfo X IRw X EF X ED)+ (Crw X SF; X IR.ir X K X EF X ED) 

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

Parameter Units Point Value Justification ... 

Crw pCiiL site-specific . 

SF; risklpCi radionuclide-
specific 

SFo risk:/pCi radionuclide-
specific 

EF d/y 350 RAGS (EPA, 1989a) 
ED y 30 Reasonable worst-case estimate. 

IRair m3/d .15 RAGS (EPA, 1989a) 

IRw Lid 2 Reasonable worst-case estimate. 

K unitless 0.5 RAGS (EPA, 1989a) 

Radionuclide Carcinogenic 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 [(Sfo x 10"3g/mg x EF x IR.oit) + (SF;x I 03g/kg x EF x IR.ir !VF) 
+(SF; X 103g/kg X EF X IR,ir /PEF) + (SF.x 103g/kg X D X SD X (1-S.)x T.)] 

C,. = radionuclide concentration (pCilg) 
SF; =inhalation slope factor (risk:/pCi) 
SF o = oral (ingestion) slope factor (risk:JpCi) 
SF. =external exposure slope factor (risk:/y per pCilm2

) 

EF =exposure frequency (d/y) 
ED = exposure duration (y) 
IRa;, = inhalation rate (m3 /d) 
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IR.oil =soil ingestion rate (mgld) 
VF = soil-to-air volatilization factor (m3/kg) 
PEF =particulate emission factor (m3 /kg) 
D = depth of radio nuclides in soil (m) 
SD = soil density (kglm3

) 

Se =gamma shielding factor (unitless) 
T. =gamma exposure factor (unitless) 

Parameter Units Point Value Justification 

Cr pCilg site-specific 

SFi risk/pCi radionuclide-
specific 

SF a risk/pCi radionuclide-
specific . 

SF. risk/y per radionuclide-
pCilm2 specific .. ... 

EF d/y 250 RAGS (EPA, 1989a) 
ED y .. 30 ... Reasonable worst-case estimate . 

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

IRs oil mgld !00 Reasonable worst-case estimate. 

VF m3/kg nuclide-specific 
PEF m3/kg 1.32 X 109 Region VI guidance. 
D rn 0.1 RAGS (EPA, 1989a) 
SD kg/m3 1430 RAGS (EPA, 1989a) 

s. unitless 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, 
l989a). 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 ASSESS:MENT COMMENTS 

1. Conclusions throughout the report are based largely on comparisons with 
previously established upper tolerance limits {UTLs). These 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 have 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 fmal future land use plan 
at this time. 

Response: DOE/SNL understands that UTLs are considered draft until approved 
by NMED and EPA. As of April1996, DOE/SNL has a final future land use plan 
and risk assessments will use future land use scenarios based upon that plan. 

2. 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. 

3. 

Response: DOE/SNL 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 the 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: DOEISNL is currently working on ecological risk assessments for all 
ER Sites which will be submitted as a supplemental document to NMED upon 
completion. DOE/SNL considers detection limits in preparing human health
based risk assessments. 
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6. Site 7, OU 1309, Gas Cylinder Disposal Site 

This portion of the document does not contain risk assessment information 
for review. 

Response: The need for a risk assessment is not applicable to ER Site 7 because 
no soil samples have been collected there. The collection of soil samples is not 
warranted. The section Site 7, OU 1309. Gas Cylinder Disposal Site in NMED 
Site-Specific Technical Comments discusses the findings that support the 
SNUNM request for ER Site 7 to be granted NF A status. 

7. Site 23, OU 1309, Disposal Trenches 

8. 

This portion of the document does not contain risk assessment information 
for review. 

Response: The need for a risk assessment is not applicable to ER Site 23 because 
no soil samples have been collected there. The collection of soil samples is not 
warranted. The section Site 23. OU 1309. Disposal Trenches in NMED Site
Specific Technical Comments discusses the findings that support the SNUNM 
request for ER Site 23 to be granted NFA status. 

Site 40, OU 1309, Oil Spill Site 

Any value based on TPH does not allow for the evaluation of potential risk. 

Response: The issue of a risk evaluation is not applicable because NMED has 
already granted NFA Status to ER Site 40 (Oil Spiil Site) based upon NMED 
Underground Storage Tank regulations. 

9. Site 46, OU 1309, Old Acid Waste Line Outfall Site 

See general comment on risk analysis of radio nuclides. [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: SNUNM has recently completed, with EPA Region VI concurrence, a 
quantitative risk assessment for all contaminants, including cancer-causing 
radionuclides, in soil. The section Site 46. OU 1309. Old Acid Waste Line Site in 
NMED Site-Specific Technical Comments discusses the risk assessment. 
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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. SNUNM 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 50, OU 1309. Old Centrifuge Site in NMED Site-Specific Technical 
Comments discusses the risk assessment. 

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

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 lagoon is already 
regulated, monitored, and inspected according to NMED regulations, ER Site 77 
should be granted NFA status. SNLINM Organization 9300 manages the lagoon 
with oversight by the Water Quality Program in SNLINM Organization 7500. 
The section Site 77, OU 1309. Oil Surface Impoundment Site in NMED Site
Specific Technical Comments presents more details. 

12. Site 227, OU 1309, Bunker 904 Outran 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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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: SNL/NM has recently completed a quantitative risk assessment for all 
contaminants, including cancer-causing radionuclides, in soil. The section 
Site 229. OU 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. OU 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 should 
include an estimation ·or carcinogenic risk due to radioactive constituents.] 

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

16. Site 233, OU 1309, Storm Drain Svstem 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. OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk assessment. 

SNUNM ER Projeot 
October 1996 

150 
June 1995 NFA Proposals 

Comment Respons~s 



e -· 

Specific Risk Assessment ou 1309 

17. Site 234, OU 1309, Storm Drain System Outfall Site 

See above comment. [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 234. OU 1309. Storm Drain System Outfall Site in NMED Site-Soecific 
Technical Comments discusses the risk. 

18. Site 235, OU 1309, Storm Drain System Outfall Site 

See above comment. [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 235, OU 1309. Storm Drain System Outfall Site in NMED Site-Specific 
Technical Comments discusses the risk. 
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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 (NFAl proposals. 

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

Enclosure 

Sincerely, ~ 

47Krt!i 
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 J nne 1995 

INTRODUCTION 

Sandia National Laboratories/New Mexico (SNIJNM) 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 (SNUNM, 
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 contruns 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 

RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS 
ON NO FURTHER ACTION PROPOSALS 

ER SITES 7, 46, 48, 135, 136, 159, Ui5, 166, 167, 227, 229, 230, 231, 232, 233, AND 234 
JUNE 1995 (2ND ROUND) 

ENCLOSUREB 

The following discussion documents the negotiations between SNI.JNM ER staff and 
NMED HRMB staff as requested in NMED (1999). These negotiations were finalized in a 
November 17,1999 meeting. 

OU1303 

ER Sites 48, 135, 136, 159, 165, 166, anil 167 (TA-2 Septic Systems) 

Additional site characterization work proposed includes: 

1. Finish compHing and provicre the information requested in Stu Dindwiddie's letter 
to Michael Zamorski (DOE) and Joan Woodard (SNLNM) (dated December 11, 
1998). 

Response: The information requested in the referenced letter is listed below and is 
followed by the SNUNM response. 

a. Please submit maps showing the locations of boreholes with respect to seepage 
pits and other septic-system components for the above ER sites (48, 135,136, 
159, 165, 166, and 167). 

Response: The existing site maps have been revised to reflect the best-known 
information on all the TA-ll septic and drain system sites. The changes are based on 
SNUNM Facilities Engineering drawings and Global Positioning System (GPS) mapping 
of visible system components. To improve the accuracy of the site maps, an excavator 
and GPS surveying will be used to locate system components below grade, confirm 
drainfield dimensions, and pinpoint effluent release locations. Planning for this work is 
in progress. Accurate site maps will be available in May 2000. Any further sampling at 
TA-II ER septic and drain system sites will be discussed with NMED HRMB staff when 
the maps are finalized. Note that this comment also addresses ER Sites 135 and 165, 
which were not incorporated in the 2nd Round of the NFA proposals. After discussions 
with NMED HRMB, the HE rinse-water drain from Site 48 will be investigated at the 
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo OU 
1309. 

b. Please submit all analytical results of soil samples obtained from these 
boreholes. Data tables must include a listing of all constituents analyzed for, 
analytical methods, detection limits, and concentrations. 
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2. 

Response: The requested soil analytical results for the boreholes at TA-llER septic and 
drain system sites will be submitted with the revised site maps. 

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 TA-2. 

Response: SNIJNM 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 the TA-llER sites. This information will be presented in the Sandia 
North Groundwater Investigation Annual Report for FYOl or FY02. 
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ou 1309 

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 landfill. 

2 Subsurface samples will be 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 15ft 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, SNUNM 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, SNUNM will not be performing 
the additional proposed site characterization. After the IRP assumes responsibility for 
this site, SNUNM will submit an administrative NF A proposal for ER Site 7. 

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

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered nearER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped nearER 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: SNUNM 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 T A-I 
buildings. ER Sites 227 and 229 received rinse waters from TA-Il 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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The NFA proposal for ER Site 232 was submitted in the 8th Round in July 1997; 
additional work for ER Site 232 is addressed in SNIJNM (1999). 

2. 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: SNI.JNM 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 (FYOl ), ER Site 227 (FYO 1 ), ER 
Site 229 (FYOl), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FYOl), ER Site 
233 (FY02), and ER Site 234 (FY02). 

3. Collect deep soil samples and vapor samples at ER Sites 46 and 227. Two 150-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 will be analyzed for radiological constituents, metals, volatile organic 
compounds, semi-volatile organic compounds, high explosives, hexavalent 
chromium, iron, and chloride. 

Response: SNUNM 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 50ft south-southwest of monitor well TJA-3.] 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 alpha/beta), RCRA metals, 
volatile organic compounds, semi-volatile organic compounds, high explosives, 
hexavalent chromium, iron, and chloride. According to the FYOO baseline, performance 
of this fieldwork is scheduled for FYOl. 

4. 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: SNUNM 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 30ft 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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of the site. The soil samples from each site will be analyzed for radiological constituents 
(gamma spectroscopy and gross alpha/beta), RCRA metals, volatile organic compounds, 
semi-volatile organic compounds, and high explosives. 

5. 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 alpha/beta), 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: SNUNM 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 ReP.ort for FYOl or FY02. 

8. 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: After all the requested soil samples have been collected and the analytical 
results received, SNUNM 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 NF A 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 Laboratories/New Mexico. Letter to Kirtland Area Office (KAO). "Transmittal 
of Responses to NMED for Request for Supplemental Information (RSI)," September 8, 1999. 

AU12-99/WPISNL:rs4712.doc 12 301462.225.14 12114199 8:58AM 

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





Department of Energy 
National Nuclear Security Administration 

Sandia Site Office 
P.O. Box 5400 

Albuquerque, New Mexico 87185-5400 

JAN 31 2003 

CERTIFIED MAIL-RETURN RECEIPT REQUESTED 

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

Dear Mr. Kieling: 

Enclosed is one of two NMED copies of the Department of Energy (DOE) and 
Sandia National Laboratories/New Mexico Responses to the NMED Notices of 
Deficiency {NOD) for Solid Waste Management Units 230, 231, 232, 233, and 
234 No Further Action Proposals, Dated June 1995 (2nd Round) and August 
1997 {8111 Round). Per our verbal agreement, the second NMED copy is being 
sent directly to the Sandia Staff Manager. 

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

Enclosure 

cc w/enclosure: 

Sincerely, 

Karen L. Boardman 
Manager 

L. King, USEPA, Region 6 (2 copies via Certified Mail) 
W. Moats, NMED-HWB (via Certified Mail} 
M. Gardipe, ERD/AL 
J. Parker, NMED-08 
R. Kennett, NMED-08 



'I 

Mr. J. Kieling 

cc w/o enclosure: 
J. Estrada, OKSO-AJP 
F. NiiTlick, SNL, MS 1087 
J. Bearzi, NMED-HWB 
D. Stockham, SNL, MS 1087 
M. Davis, SNL, MS 1087 
E. Krauss, SNL, MS 0141 
S. Collins, SNL, MS 1087 
J. Copland, SNL, MS1087 
SSO Legal File 

{2) JAN 31 200J 

C<. '- \'~ 
~c.,....W' 



Sandia National Laboratories 
Albuquerque, New Mexico 

December 2002 

Environmental Restoration Project 
Tijeras Arroyo Operable Unit 1309 

. Responses to NMED Notices of Deficiency for 
Solid Waste Management Units 230,231,232,233, and 234 

No Further Action Proposals 
Dated June 1995 (2nd Round) and 

August 1997 (8th Round) 

INTRODUCTION 

Sandia National Laboratories/New Mexico (SNLIN:M) is submitting this Notice of Deficiency 
(NOD) Response for the 'I'echnical Area (TA)-IV storm-water outfalls (Solid Waste Management 
Units [SWMUs]230, 231, 232, 233, and 234). These five sites are managed as part of the 
Tijeras Arroyo Operable Unit (TJAOU) 1309. The proposals for no further action (NFA) for 
SWMUs 230, 231, 233, and 234 were previously submitted in 1995 (SNLINM June 1995). The 
NFA proposal for SWMU 232 was submitted in 1997 (SNLINM August 1997). This response 
addresses both the most recent NOD (NMED October 1999) for the five sites (SWMUs 230, 231, 
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie 
January 1999) that contained specific comments (1 through 5) regarding SWMU 232. 

The NOD (NMED October 1999) included comments relating to a number of SWMUs at 
SNLINM. Five comments (1, 2, 4, 5, 8) in Enclosure B of this NOD (NMED October 1999) 
addressed SWMUs 230, 231, 232, 233, and 234. This document presents the SNLINM response 
to these comments. Incorporated into the response are the confirmatory sampling requirements 
that were identified by SNLINM Environmental Restoration (ER) TJAOU staff and the New 
Mexico Environment Department (NMED) Hazardous and Radioactive Materials Bureau 
(HRMB) (now known as the Hazardous Waste Bureau) in a meeting held on November 17, 1999. 
The outcome of the meeting was NMED's request for additional confirmatory soil sampling at 
SWMUs 230 through 234. A Field Implementation Plan (FIP) was subsequently developed for 
these five SWMUs (SNLINM May 2001) that describes the confirmatory sampling and analysis 
requirements and provides historical information for the outfalls. The FlP, provided as 
Attachment A, was used to guide the confirmatory sampling that was conducted in June 2001. 
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TIJERAS ARROYO OPERABLE UNIT 1309 
RESPONSES TO NMED NOTICES OF DEFICIENCY 

FORNFAPROPOSALS 

RESPONSES TO ENCLOSURE B, OCTOBER 1999 NOTICE OF DEFICIENCY
PROPOSED ADDITIONAL SITE CHARACTERIZATION WORK, NFA PROPOSALS, 
JUNE 1995 (2nd Round) 

The NMED comments (NMED October 1999) relevant to the TA-IV storm-water outfalls 
(SWMUs 230, 231,232, 233, and 234) are presented below in bold text. The SNIJNM response 
follows each comment. 

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

The outfalls at ER Sites 46 and 227 are of the most concern to the HRMB; the others, 
which are storm drain outfalls, are clustered nearER sites 46 and 227. More specifically, 
ER Sites 229, 230, and 231 are grouped nearER 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. 

2. 

Response: Figure 1 accurately depicts the locations of each TA-IV storm-water outfall 
(SWMUs 230, 231, 232-1, 232-2, 233, and 234). The outfalls are located along the 
southern boundary of TA-IV and the steep northern rim of Tijeras Arroyo. Figure 2 is an 
SNIJNM Facilities Engineering drawing depicting the various utilities that are located at 
the southern part of TA-IV. Storm water drains to the sites via buried pipes that are 
connected to either concrete ditches or concrete drop structures. The SWMUs consist of 
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230, 
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV. SWMU 234 
previously received storm water from TA-IV, but is now inactive. 

As shown on Figure 2, SNUNM Facilities Engineering has assigned a structure number 
('struc. no.') to each outfall. For example, structure number 58 corresponds to 
SWMU 230. Structure numbers 59 and 60A correspond to SWMUs 231 and 232-1, 
respectively. Structure number 60 corresponds to SWMU 232-2. A structure number is 
not assigned to SWMU 234 because the concrete features were removed in the early 
1990s when piping from the Building 981 area was diverted to SWMU 233 (structure 
number 62). 

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 June 2001, SNIJNM collected the soil samples, requested by NMED at the 
November 17, 1999, meeting, at the points of surface discharge and along the earthen 
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channels. At all of the SWMUs (230 through 234), soil samples were collected at lateral 
distances of 5 and 30 feet downslope of the storm-water discharge point; the sampling 
depths for these lateral locations began at 0 and 5 feet below ground surface (bgs). 
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMUE;. 230, 232-2, 
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234. 

Table 1lists the number of samples that have been collected at each site. Table 2 lists the 
soil samples for each SWMU. Sampling was conducted in 1994, 1995, and 2001. The 
soil samples were analyzed by both on-site and off-site laboratories (Tables 3 through 
109). Sampling and analysis details are presented in the Risk Screening Assessment 
Reports for each site (Attachments B through G). 

4. 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 
radionuclides, metals, volatile organic compounds, semi-volatile organic compounds, 
and high explosives. 

5. 

Response: In 2001, SNIJNM collected shallow subsurface samples at two locations at 
each of the storm-drain outfalls (SWMUs 230, 231, 232, 233, and 234). A third soil 
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were 
collected in accordance with guidance received at the November 17, 1999, meeting 
between SNIJNM ER TJAOU staff and the NMED HRMB. The surface soil (0 to 
0.5 foot bgs) and 1-foot-bgs soil samples were collected with a hand trowel. Because of 
the uneven terrain and large cobbles that serve as erosion control below the storm-water 
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally 
approved use of the backhoe before the sampling was conducted (Copland April2001). 

The soil samples from each site were analyzed for radionuclides (gamma spectroscopy, 
tritium, and gross alpha/beta), Resource Conservation and Recovery Act (RCRA) metals, 
chromium-VI, volatile organic compounds (VOCs), semivolatile organic compounds 
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection 
Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples 
for high explosive (HE) compounds was discounted after informing NMED that the 
TA-IV storm-water outfalls have never received any type of TA-Il water (storm, septic, or 
waste) (SNIJNM May 2001), as previously assumed by NMED. HE compounds are 
not a contaminant of concern (COC) for any of the TA-IV storm-water outfalls 
(SWMUs 230,231,232,233, and 234). 

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

Response: A surface soil (0 to 0.5 feet bgs) sample (230-GR-05-0.5) was collected 
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides 
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI, 
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for 
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analyzing the soil samples for HE compounds was discounted after informing NMED that 
the TA-IV storm-water outfalls have never received any type of TA-ll water (storm, 
waste, or septic) (SNUNM May 2001), as previously assumed by NMED. HE 
compounds are not a COC for any of the TA-IV storm-water outfalls (SWMUs 230, 231, 
232, 233, and 234). · 

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: Analytical data tables from the NFA proposals (SNlJNM June 1995; 
SNUNM August 1997) have been revised using the 12th Round format. In addition to 
the soil samples that were collected in 1994 and 1995 for the NFA proposals, samples 
also were collected in 2001. Table 21ists the soil samples for each SWMU. Table llists 
the corresponding analytical data tables (Tables 3 through 109). The soil samples were 
analyzed using EPA methods (EPA November 1986) for VOCs, SVOCs, TPH, metals 
(RCRA metals and chromium-VI), and radionuclides (gamma spectroscopy, tritium, and 
gross alpha/beta). All detectable concentrations are presented in the tables. In those 
cases in which no detectable concentrations were reported for a particular analytical suite, 
a table listing the detection limits is presented. Analytical laboratories are noted on each 
data table. 

Risk assessments (human health and ecological) have been prepared for each SWMU 
(230 through 234) using all the available sampling results. The risk assessment results, as 
well as the sampling techniques and analytical methods, are presented in the Risk 
Screening Assessment Reports for each site (Attachments B through G). The Data 
Validation Reports for each site are included in Attachments H through M. 
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Table 1 
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables 

for the TA-IV Storm-Water Outfalls for SWMUs 230, 231, 232-1, 232-2, 233, and 234 

Locations Locations Locations - Corresponding 
Sampled in Sampled in Sampled in Total Sampling Analytical Data 

SWMU 1994 1995 2001 Locations Tables 
230 8 -- 3 11 3-21 
231 8 -- 2 10 22-40 

. 232-1 8 5 3 16 41-60 
232-2 41 -- 2 43 61-74 
233 8 -- 3 11 75-92 
234 62 -- 2 8 93-109 

8Another six locations (see Table 2) are not included in this tally for SWMU 234 because the 
corresponding six samples were not collected where storm water had drained. 
SWMU =Solid Waste Management Unit. 
TA =Technical Area. 

= Information not available. 
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Table 2 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID BeQinnino Depth (It bQs) 
230 1994 sampling 

230-01-A 0.0 
230-01-B 0.5 
230-02-A 0.0 
230-02-B 0.5 
230-03-A 0.0 
230-03-B 0.5 
230-04-A 0.0 
230-04-B 0.5 
2001 sampling 
230-GR-05-0.0-S 0.0 
230-GR-06-0.0-S 0.0 
230-GR-06-0.0-DU 0.0 
230-GR-06-5.0-S 5.0 
230-GR-07-5.0-S 5.0 

231 1994 sampling 
231-01-A 0.0 
231-01-B 0.5 
231-02-A 0.0 
231-02-B 0.5 
231-03-A 0.0 
231-03-B 0.5 
231-04-A 0.0 
231-04-B 0.5 
2001 samplino 
231-GR-05-0.0-S 0.0 
231-GR-05-0.0-DU 0.0 
231-GR-05-5.0-S 5.0 
231-GR-06-5.0-S 5.0 

232-1 1994 sampling 
232-1-01-A 0.0 
232-1-01-B 0.5 
232-1-02-A 0.0 
232-1-02-B 0.5 
232-1-03-A 0.0 
232-1-03-B 0.5 
232-1-04-A 0.0 
232-1-04-B 0.5 
1995 samplinQ 
232-1-BH 1-5-S-1 5.0 
232-1-BH1-1 0-S-1 10.0 
232-1-BH1-1 0-SD-1 10.0 
232-1-BH1-10-S0-1 10.0 
232-1-BH2-5-S-1 5.0 
232-1-BH2-1 0-S-1 10.0 
232-1-BH3-5-S-1 5.0 
232-1-BH3-1 0-S-1 10.0 
232-1-BH4-6-S-1 6.0 
232-1-BH4-1 0-S-1 10.0 
232-1-BH5-5-S-1 5.0 
232-1-BH5-1 0-S-1 10.0 
2001 samplinQ 
232-1-GR-05-0.0-S 0.0 
232-1-GR-05-0.0-DU 0.0 
232-1-GR-06-5.0-S 5.0 
232-1-GR-07 -5. 0-S 5.0 

Refer to footnotes at end of table. 

AU11-0211\1P/SNL:t5192.doc T-2 840857.02.03.00.00 11127/02 4:33PM 



Table 2 (Continued) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Samole ID Beqinninq Depth (It bqs) 

232-2 1994 samolin!l 
015861 1" 
015862 1" 
015863 5" 
015864 5" 
015865 5" 
015866 5" 
015867 5" 
015868 5" 
015869 5" 
015870 5" 
015871 5" 
015872 1" 
015873 9 
015874 9 
015875 9 
015876 9 
015877 9 
015878 9 
015879 9 
015880 5" 
015881 5" 
015882 5" 
015883 5" 
015884 5" 
015885 10 
015886 6.5 

015887 9 
015888 6.5 
015889 6 
015890 1 
015891 10 
015892 7 
015893 4 
015894 10.5 

015895 9.5 
015896 3.5 
017817 1 
017818 8 
NMED-232-east 10 
NMED-232-west 6 
NMED-undisturbed 9 
2001 samolinq 
232-2-GR-01-0.0-S 0.0 
232-2-GR-01-0.0-DU 0.0 
232-2-GR-01-5.0-S 5.0 
232-2-GR-01-1 0.0-S 10.0 
232-2-GR-02-5.0-S 5.0 
232-2-GR-02-7.0-DU 7.0 

Refer to footnotes at end of table. 
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Table 2 (Concluded) 
Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234 

SWMU Sample ID B~nnilll._ Depth (ft bgs) 
233 1994 sampling 

233-01-A 0.0 
233-01-B 0.5 
233-02-A 0.0 
233-02-B 0.5 
233-03-A 0.0 
233-03-B 0_5 
233-04-A 0.0 
233-04-B 0.5 
2001 sampling 
233-GR-05-0.0-S 0.0 
233-GR-05-0.0-DU 0.0 
233-GR-05-5.0-S 5.0 
233-GR-06-0.0-S 0.0 
233-GR-06-5.0-S 5.0 
233-GR-07-5.0-S 5.0 

234 1994 sampling 
234-01-A 0.0 
234-01-B 0.5 
234-02-A o.ob 
234-02-B 0.5b 
234-03-A o.ob 
234-03-B 0.5b 
234-04-A o.ob 
234-04-B 0.5b 
234-05-A 0.0 
234-05-B 0.5 
234-06-A 0.0 
234-06-B 0.5 
2001 samplino 
234-GR-07-o.o-s 0.0 
234-GR-07-0.0-DU 0.0 
234-GR-07-5.0-S 5.0 
234-GR-08-5.0-S 5.0 

"Approximate sample depth (sample collected during SWMU 232-2 excavation work). 
bAnalytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was 
not collected where storm water had drained. 
BH = Borehole. 
DU = Duplicate. 
It bgs = Foot/feet below ground surface. 
GR =Grab sample. 
ID = Identification. 
NMED = New Mexico Environment Department. 
S = Soil sample. J 

SD =Soil sample duplicate. 
SO = South sample. 
SWMU = Solid Waste Management Unit. 

AU12-021WP/SNL15192.doc T-4 840857.02.03.00.00 12/03/02 2:05PM 



Table 93 
Summary of SWMU 234 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/kg) 
1,1, 1-Trichloroethane 0.005 
1,1 ,2,2-Tetrachloroethane 0.005 
1,1 ,2-Trichloroethane 0.005 
1, 1-Dichloroethane 0.005 
1, 1-Dichloroethene 0.005 
1 ,2-Dichloroethane 0.005 
1 ,2-Dichloroethene 0.005 
1 ,2-Dichloropro~ane 0.005 
2-Butanone 0.01 
2-Chloroethyl vinyl ether 0.01 
2-Hexanone 0.01 
4-methyi-2-Pentanone 0.01 
Acetone 0.01 
Benzene 0.005 
Bromodichloromethane 0.005 
Bromoform 0.005 
Bromomethane 0.01 
Carbon disulfide 0.005 
Carbon tetrachloride 0.005 
Chlorobenzene 0.005 
Chloroethane 0.01 
Chloroform 0.005 
Chloromethane 0.01 
Dibromochloromethane 0.005 
Ethyl benzene 0.005 
Methylene chloride 0.005 
Styrene 0.005 
Tetrachloroethane 0.005 
Toluene 0.005 
Trichloroethane 0.005 
Vinyl acetate 0.01 
Vinyl chloride 0.01 
Xylene 0.005 
cis-1 ,3-Dichloropropene 0.005 
trans-1 ,3-Dichloropropene 0.005 

8 Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 
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Table 94 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
September 1994 

(Off-Site Laboratory)a 

SamQie Attributes SVOCs (EPA Method 8270b) (mg/kg) 
Record Sample 

Numberc ER SampleiD Depth (ft) Benzo(a)pyrene Benzo(b)fluoranthene 
804 SITE 234-01-A 0-0.5 NO (0.33) 
804 SITE 234-01-8 0.5-3 ND (0.33) 
804 SITE 234-03-A 0-0.5 NO (0.33) 
804 SITE 234-03-8 0.5-3 NO (0.33) 
804 SITE 234-05-A 0-0.5 0.048 J 
804 SITE 234-05-8 0.5-3 ND (0.33) 

Note: Values in bold represent detected analytes. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification. 
J =Estimated value. See Data Validation Report (Attachment M). 
mg/kg = Milligram(s) per kilogram. 

ND (0.33) 
NO (0.33) 
NO (0.33) 
NO (0.33) 

NO (0.33) 

ND ( ) = Not detected above the method detection limit, shown in parentheses. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 

0.043J 

Chrysene 
ND (0.33) 
ND (0.33) 
ND (0.33) 
ND (0.33) 

0.062 J 
ND (0.33) 

e 

Pyrene 
ND (0.33) 
NO (0.33) 
NO (0.33) 
ND (0.33) 

0.034 J 
ND (0.33) 



Table 95 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Ana lyle Method Detection Limit (m_g/__l<g}_ 
1 ,2,4-Trichlorobenzene 0.33 
1 ,2-Dichlorobenzene 0.33 
1 ,3-Dichlorobenzene 0.33 
1 A-Dichlorobenzene 0.33 
2,2'-Dichlorodiisopropyl ether 0.33 
2,4, 5-Trichlorophenol 0.33 
2,4,6-Trichlorophenol 0.33 
2,4-Dichlorphenol 0.33 
2,4-Dimethylphenol 0.33 
2,4-Dinitrophenol 1.67 
2,4-Dinitrotoluene . 0.33 
2,6-Dinitrotoluene 0.33 
2-Chloronaphthalene 0.33 
2-Chlorophenol 0.33 
2-Methylna,:>_hthalene 0.33 
2-Nitroaniline 1.67 
2-Nitrog_henol 0.33 
3,3'-Dichlorobenzidine 0.67 
3-Nitroaniline 1.67 
4-Bromophenyl phenyl ether 0.33 
4-Chloro-3-methylphenol 0.33 
4-Chlorobenzenam ine 0.33 
4-Chlorophenyl phenyl ether 0.33 
4-Methylphenol 0.33 
4-Nitroaniline 1.67 
4-Nitrophenol 1.67 
Acenaphthene 0.33 
Acenaphthylene 0.33 
Anthracene 0.33 
Benzidine 2.66 
Benzo(<t)anthracene 0.33 
Benzo(a)pyrene 0.33 
Benzo(b)fluoranthene 0.33 
Benzo(ghi)perylene 0.33 
Benzo(k)fluoranthene 0.33 
Benzoic acid 1.67 
Benzyl alcohol 0.33 
BuJylbenzyl phthalate 0.33 
Chrysene 0.33 
Di-n-butyl phthalate 0.33 
Di-n-octyl phthalate 0.33 
Dibenz(a,h)anthracene 0.33 
Dibenzofuran 0.33 
Diethylphthalate 0.33 
Dimethylphthalate 0.33 

Refer to footnotes at end of table. 
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Table 95 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/kg) 
Dinitro-o-cresol 1.67 
Fluoranthene 0.33 
Fluorene 0.33 
Hexachlorobenzene 0.33 
Hexachlorobutadiene 0.33 
Hexachlorocvclopentadiene 0.33 
Hexachloroethane 0.33 
lndeno(1 ,2,3-c,d}Qyrene 0.33 
lsophorone 0.33 
Naphthalene 0.33 
Nitro-benzene 0.33 
Pentachlorophenol 1.67 
Phenanthrene 0.33 
Phenol 0.33 
~rene 0.33 
bis(2-Chloroethoxy)methane 0.33 
bis(2-Chloroethyl)ether 0.33 
bis(2-Ethylhexyl)phthalate 0.33 
n-Nitrosodiphenylamine 0.33 
n-Nitrosodipropylamine 0.33 
a-Cresol 0.33 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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Table 96 
Summary of SWMU 234 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Method Detection Limit 
40 

8 Environmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg . = Milligram(s) per kilogram. 
SWMU =Solid Waste Management Unit. 
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Table 97 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Results 
September 1 994 

(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 6010/6020f7196/7471/7741b) (mg/kg) 
Record 

Numberc ER Sample ID Sample Depth (It) Arsenic Barium Beryllium Cadmium 
804 SITE 234-01-A O-Q.5 1.6 210 0.49 2 
804 SITE 234-01-B 0.5-3 1.6 190 0.38 1.9 
804 SIT!i 234-02-A 0-0.5 5.3 140 0.25 2.4 
804 SITE 234-02-B 0.5-3 0.95 160 NO (0.25) 2.7 
804 SITE 234-03-A · O-Q.5 1.8 180 0.36 u 
804 SITE 234-03-B 0.5-3 4.S 210 0.32 2.~ 

804 SITE 234-04"A 0-0.5 6.3 240 0.31 ·u 
804 SITE 234-04-B 0.5-3 5.~ 220 0.32 1.S 
804 SITE 234-05-A O-Q.5 1.6 180 0.36 2.3 
804 SITE 234-05-B 0.5-3 0.9 180 0.32 2.5 
804 SITE 234-06-A o-o.5 7 220 0.48 2.S 
804 SITE 234-06-B 0.5-3 1 150 0.22 2.1 

!Background concentration (surface soil 0-0.5 ft)d NC 281 0.8 <1 
Background concentration (subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 

Refer to footnotes at end of table. 

e 

Chromium 
7.4 
7.3 
6.9 
7 

11 
11 

5 
5 
7.6 
6.7 
9.9 
5.4 

21.8 
16.2 
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Table 97 (Concluded) 

Summary of SWMU 234 Confirmatory Soil Sampling 
Metals Analytical Results 

September 1994 
(Off-Site Laboratory)a 

Sample Attributes Metals (EPA Methods 6010/6020/7196/7471/7741b) mq/kq) 
Record 

Numberc ER Sample ID Sample Depth (It) Chromium (VI) 
804 SITE 234-01-A 0-0.5 ND 0.1 
804 SITE 234-01-B 0.5-3 ND (0.1 
804 SITE 234-02-A 0-0.5 ND 0.1 
804 SITE 234-02-B 0.5-3 ND 0.1 
804 SITE 234-03-A O-Q.5 ND 0.1) 
804 SITE 234-03-B 0.5-3 ND 0.1) 
804 SITE 234-04-A Q-0.5 ND 0.1 
804 SITE 234-04-8 0.5-3 ND 0.1) 
804 SITE 234-05-A 0-0.5 ND 0.1 
804 SITE 234-05-B 0.5-3 ND( 0.1) 
804 SITE 234-06-A 0-0.5 ND 0.1 
804 SITE 234-06-B 0.5-3 ND 0.1 

Background concentration (surface soil 0-0.5 ft)d NC 
Background concentration (subsurface soil >0.5 ft)d NC 

Note: Values in bold indicate concentrations greater than background. 
aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
dDinwiddie September 1997. 
EPA = U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
ID = Identification. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated by Dinwiddie (September 1997). 

Lead 
10 

9.4 
8.7 
7.1 

12 
8.2 
8.2 
6.2 

10 
9.1 

13 
6.5 

39 
11.2 

ND ( ) =Not detected above the method detection limit, shown in parentheses. 
SWMU =Solid Waste Management Unit. 

Mercury Selenium 
ND 0.04 ND 0.25 
ND 0.04 ND 0.25 
ND 0.04 ND 0.25 
ND (0.04) ND 0.25 
ND (0.04) ND 0.25 
ND 0.04 ND 0.25 
ND 0.04) ND 0.25 
ND 0.04 ND 0.25 
ND 0.04 ND 0.25 
ND 0.04 ND 0.25 
ND 0.04 ND 0.25 
ND (0.04 ND 0.25 

<0.25 <1 
<0.1 <1 

e 

Silver 
ND 0.5] 
ND 0.5] 
ND 0.5' 
ND 0.5' 
ND 0.5' 
ND 0.5' 
ND 0.5' 
ND 0.5' 
ND 0.5" 
ND 0.5 
ND 0.5 
ND 0.5 

<1 
<1 



Table 98 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
September 1994 

(Off-Site Laboratory)a 

Analyte Method Detection Limit (mg/kg) 
Arsenic 0.5-4.9 
Barium 10 
Beryllium 0.18-0.25 
Cadmium 0.25 
Chromium 1 
Chromium (VI) 0.1 
Lead 2 
Mercury 0.04 
Selenium 0.25 
Silver 0.5 

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC). 
mg/kg = Milligram(s) per kilogram. 
SWMU= Solid Waste Management Unit. 
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Sample Attributes 

e 
Table 99 

Summary of SWMU 234 Confirmatory Soil Sampling 
Gamma Spectroscopy Analytical Results 

September 1994 
(Off··Site Laboratory)• 

Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numberb ER Sample ID (ft) Result Errore 

0785 ·234-05-A 0-0.5 NR --
784 SITE 234-01-A Q-0.5 ND (0.0184 --
784 SITE 234-01-8 0.5-3 NO (NR) --
784 SITE 234-05-A Q-0.5 0.101 0.0339 
784 SITE 234-05-8 . 0.5-3 0.0357 0.0202 

8ackqround concentration (surface soil 0-0.5 ft)d 0.908 NA 
Background concentration (subsurface soil >0.5 ft)~ '. NC NA 

----

Note: Values in bold indicate concentrations greater than background. 
•Enseco/Quanterra Laboratory. 
bAnalysis requesVchain-of-custody record. 
0Two standard deviations about the mean detected activity. 
dOinwiddie September 1997. 
ER = Environmental Restoration. 
ft = Foot (feet). 
ID = Identification . 

. NA = Not applicable. 
NC = Not calculated by Dinwiddie (September 1997). 

Result 
6.46 
1.06 

0.916 
0.749 
0.966 

NC 
NC 

--

NO ( ) =Not detected above the minimum detectable activity, shown in parentheses. 
NR = Not reported or analyzed for sample interval. 
pCVg = Picocurie(s) per gram. 
SWMU =Solid Waste Management !)nit. 

= Information not available. 

Errore Result Errore 
0.609 NR --
0.174 ND (0.0399 --
0.143 ND (0.0384 --
0.133 NO (0.0359 --
0.154 ND (0.0377 --

NA NC NA 
NA NC NA 

e 

Urahium-238 

Result Errore 
NR --
1.64 0.529 
1.79 0.529 

NO (0.493 --
NO (0.507' --

NC NA 
NC NA 



Table 100 
Summary of SWMU 234 Confirmatory Soil Sampling 

VOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (J..Lg/kg) 

1,1, 1-Trichloroethane 0.29 
1 , 1 ,2,2-Tetrachloroethane 0.3 
1,1 ,2-Trichloroethane 0.36 
1, 1-Dichloroethane 0.41 
1, 1-Dichloroethene 0.262 
1 ,2-Dichloroethane 0.27 
1 ,2-Dichloropropane 0.32 
2-Butanone 0.76 
2-Hexanone 0.94 
4-metl"lyi-2-Pentanone 1.34 
Acetone 1 
Benzene 0.39 
Bromodichloromethane 0.35 
Bromoform 0.36 
Bromomethane 0.31 
Carbon disulfide 0.62 
Carbon tetrachloride 0.26 
Chlorobeni.ene 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 
Tetrachloroethane 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, Inc. (GEL). 
J.lg/kg = Microgram(s) per kilogram. 
J.lQ/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
VOC =Volatile organic compound. 

Method Detection Limit for 
Aqueous Samples (J..Lg/L) 

0.18 
0.15 
0.11 
0.07 
0.28 
0.14 
0.16 
0.81 
0.79 
0.7 
0.82 
0.14 
0.15 
0.1 
0.24 
0.9 
0.16 
0.2 
0.32 
0.17 
0.21 
0.16 

. 

0.15 
0.63 
0.15 
0.21 
0.22 
0.16 
0.44 

- 0.26 
0.44 
0.18 
0.18 
0.31 
0.17 

.i· 
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Sam_ple Attributes 
Record 

Numberc ERSample ID 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

e 
Table 101 

Summary of SWMU 234 Confirmatory Soil Sampling 
SVOC Analytical Results-Detections Only 

June 2001 
(Off-Site Laboratory)a 

SVOCs (EPA Method 8270b) (ug/kg) 

Sample 
Depth (ft) Acenaphthene Anthracene Benzo(a)anthracene 

0.0 6.26J 15.2 J (33.3 171 
0.0 ND 4J 21.2 J (33.3 258 
5.0 ND 4J ND (4.66) ND (5.99) 
5.0 ND 4J 7.96 J (33.3 17.1 J (33.3 

Quality Assurance/Quality Control Sample (ug/L) 
604569 I T JAOU-234-GR-EB1 I NA ND (O.o? J) I ND (0.13) ND(0.1) 

Sample Attributes SVOCs (EPA Method 8270b) (ug/ko) 
Record Sample 

Numberc ERSample ID Depth (ft) Benzo(b )fluoranthene · Benzo(ghi)pervlene Benzo(k)fluoranthene 

I 

604316 T JAOU-234-GR-07 -0.0-S 0.0 396 309 272 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 506 ND (5 J) 471 
604316 T JAOU-234-GR-07 -5.0-S 5.0 14.7 J (33.3 ND (5) 7.04 J {33.3 
604316 T JAOU-234-GR-08-5.0-S 5.0 ND (2.33) ND (5) ND (5) 

Quality Assurance/QuaJjtyGontrol Sample (ug/L) 
604569 I T JAOU-234-GR-EB1 _L NA I ND (0.13) · I ND (0.08) ND (0.23) 

Refer to footnotes at end of table. 

e 

Benzo(a)pyrene 
275 
435 

13.1 J (33.3] 
ND (2) 

ND(0.13) 

Carbazole 
13.4 J (333) 
18.2 J (333) 

ND (5) 
ND (5) 

ND (1.26) 
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Sample Attributes 
Record 

Number" ER Sample 10 
604316 T JAOU-234-GR-07 -0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

e 

Table 101 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)a 

SVOCs EPA Method 8270bl (J..lg/kg) 
Sample 

Depth (It) Chrvsene Di-n-butyl phthalate Di-n-octyl phthalate Fluoranthene 
0.0 294 NO 20.6 10.2 J (333 305 
0.0 43E NO 20.6 NO (8.99) 450 
5.0 12.5 J (33.3 NO 20.6 NO (8.99) 11.1 J (33.3 
5.0 17.7 J (33.3 20.7 J (333 NO (8.99) 33.3 

IOuality Assurance/Quality Control Sample (~/L) 
604569 T JAOU-234-GR-EB1 NA I NO (0.12) ND (1.82) I ND(2.12) I ND(0.12) 

Sample Attributes SVOCs (EPA Method 8270b) (uQ/kQ) 
Record Sample 

e 

Fluorene 
6.66 J (33.3) 

ND (3) 
NO (3) 
3.02 J (33.3) 

NO (0.12) 

Number" ER Sample 10 Depth (It) lndeno(1 ,2,3-c,d)pyrene Phenanthrene Pyrene bis(2-Ethylhexvl)phthalate 
604316 T JAOU-234-GR-07-0.0-S 0.0 
604316 T JAOU-234-GR-07-0.0-DU 0.0 
604316 T JAOU-234-GR-07 -5.0-S 5.0 
604316 T JAOU-234-GR-08-5.0-S 5.0 

IOuality Assurance/Quality Control Sample (J..lg/L) 
604569 I T JAOIJ-234-GR-EB1 NA 

Note: Values in bold represent detected analytes. 
aGeneral Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis request/chain-of-custody record. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 
J = Estimated value. See Data Validation 

Report (Attachment M). 
J ( ) = Estimated value less than the laboratory 

reporting limit, shown in parentheses. See 
Data Validation Report (Attachment M). 

flg/kg 
flg/L 
NA 
NO ( ) 

248J 11(1 
345J 13! 

ND (6.66) 4.24 J (33.3 
NO (6.66) 42. 

ND(0.1) I NO (0.12) 

= Microgram(s) per kilogram. 
= Microgram(s) per liter. 
= Not applicable. 
= Not detected above the method detection 

limit, shown in parentheses. 
ND (#J) = Not detected, uncertainty In the detection 

limit, shown in parentheses. See Data 

ou 
s 
svoc 
SWMU 

Validation Report (Attachment M). 
= Operable Unit. 
=Soil sample. 
= Semivolatile organic compound. 
= Solid Waste Management Unit. 

436 
60 

13.9 J (33.3 
54.! 

ND (0.14) I 

TB 
TJA 

=Trip blank. 
=Tijeras Arroyo. 

141 J 
80.~ 

16.1 J 
140 J 

NQ (o.o4) ---



Table 102 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)• 

Method Detection Limit for Method Detection Limit for 
Analyte Soil Samj)les{J.Lg/~g) Aq_ueous Sam__Qies _fugfld_ 

1 ,2,4-Trichlorobenzene 4.66 1.52 
1 ,2-Dichlorobenzene 4.33 1.63 
1 ,3-Dichlorobenzene 3.33 1.51 
1 A-Dichlorobenzene 5.99 1.83 
2,4,5-Trichlorophenol 42.3 1.18 
2,4,6-Trichlorophenol . 24.6 1.12 
2,4-Dichlorophenol 7.99 1.28 
2,4-Dimethylphenol 71.9 1.29 
2,4-Dinitrophenol 15 1.36 
2,4-Dinitrotoluene 5 0.97 
2,6-Dinitrotoluene 3 1.09 
2-Chloronaphthalene 3.66 0.13 
2-Chlorophenol 5 1.24 
2-M ethyl naphthalene 4 0.15 
2-Nitroaniline 80.9 2.09 
2-N itrophenol 46.3 1.33 
3,3'-Dichlorobenzidine 143 1.1 
3-Nitroaniline 86.6 1.31 
4-Bromophenvl phenyl ether 4.66 1.14 
4-Chloro-3•meth)llphenol 36.6 1.39 
4-Chlorobenzenamine 58.9 2.5 _:_ 

4-Chlorophenyl phenyl ether 3.33 1.18 
4-Methylphenol 5.66 1.07 
4-Nitroaniline 83.9 1.55 
4-N itrophenol 21 0.18 
Acenaphthene 4 0.07 
Acenaphthvlene 3.66 0.1 
Anthracene 4.66 0.13 
Benzo a anthracene 5.99 0.1 
Benzo a)pyrene 2 0.13 
Benzo b fluoranthene 2.33 0.13 
Benzo (qhi)perylene 5 0.08 
Benzo k)fluoranthene 5 0.23 
Butvlbenzvl Phthalate 12.7 1.82 
Carbazole 5 1.26 
Chrvsene 6.33 0.12 
Di-n-butvl phthalate 20.6 1.82 
Di-n-octvl phthalate 8.99 2.12 
Dibenz(a,h)anthracene 2.66 0.1 
Dibenzofuran 2.66 0.99 
Diethvlphthalate 19.6 1.23 
Dimethylphthalate 11.7 1.11 
Dinitro-o-cresol 16 0.97 
Diphenyl amine 15.7 1.02 

Refer to footnotes at end of table. 
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Table 1 02 (Concluded) 
Summary of SWMU 234 Confirmatory Soil Sampling 

SVOC Analytical Detection Umits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (~-tg/kg) 

Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndeno(1 ,2,3-c,d)pyrene 
lsophorone 
Naphthalene 
Nitro-benzene 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrena 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethyl)ether 
bis(2-Ethylhexyl)phthalate 
bis-Chloroisopropyl ether 
n-Nitrosodipropylamine 
o-Cresol 

aGeneral Engineering Laboratories, Inc. (GEL). 
J-Ig/kg "' Microgram(s) per kilogram. 
J.lg/L = Microgram(s) per liter. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
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3.33 
3 
4.66 
6.66 

33 
4.33 
6.66 
2.33 
3.33 

36.6 
60.9 

4 
3.66 
8.66 
5.99 
6.66 
6.99 

37.1 
33 
47.6 

T-128 

Method Detection Limit for 
Aqueous Sam_Qies _(ggfl_}_ 

0.12 
0.12 
0.76 
1.76 
1.1 
1.7 
0.1 
1.12 
0.12 . 

1.42 
1.58 
0.12 
0.84 
0.14 
1.39 
1.4 
0.04 
1.32 
1.32 
1.26 
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Table 103 
Summary of SWMU 234 Confirmatory Soil Sampling 

Total Petroleum Hydrocarbon Compounds Analytical Results-Detections Only 
June 2001 

(Off-Site Laboratory)• 

Sample Attributes 
Record Sample 

Number" ER Sample ID Depth (ft)_ 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-GR-07 -5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Quality Assurance/Quality Control Sample (~J.g/L) 
604569 T JAOU-234-GR-EB1 

Note: Values in bold represent detected analytes. 
•General Engineering Laboratories, Inc. (GEL). 
bEPA November 1986. 
cAnalysis requesVchain-of-custody record. 

0.0 
0.0 
5.0 
5.0 

NA 

TPH. (EPA Method 8015b) ([!9/kffi 

Diesel Ra[lge Omanics 

ND (450) 
ND (450) 

ND (20)d 

dNot detected at the laboratory reporting limit, shown in parentheses. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR =Grab sample. 
ID =Identification. 
~-tg/kg = Microgram(s) per kilogram. 
j.tg/L = Microgram(s) per liter. 
NA = Not applicable. 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU =Operable Unit. 
S = Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 
TPH =Total petroleum hydrocarbons. 

18~ 
52~ 
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Table 104 
Summary of SWMU 234 Confirmatory Soil Sampling 

Petroleum Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (J.tg/kg) 

Diesel ranqe organics 
Gasoline range organics 

aGeneral Engineering Laboratories, Inc. (GEL). 
J.lg/kg = Microgram(s) per kilogram. 
J.lg/L = Microgram(s) per liter. 
SWMU =Solid Waste Management Unit. 
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450 
9.61 

T-130 

Method Detection Limit for 
Aqueous Sam_Qies (~-tQ/L) 

3.37 
26.7 
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Table 105 
Summary of SWMU _234 Confirmatory Soil Sampling 

Metals Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Samole Attributes Metals-(EPA Methods 3005/305017196/7470/7471 fi)(mQ/kQ) 
Record Sample 

Number<' ER Samole ID Depth (It) Arsenic Barium Bervllium Cadmium 
604316 T JAOU-234-GR-07 -0.0-S 0.0 3.99 146 0.479 JT0.495l 0.536 
604316 T JAOU-234-GR-07-0.0-DU 0.0 4.41 155 0.496 0.665 
604316 T JAOU-234-GR-07 -5.0-S 5.0 3.19 115 0.339 J (0.49) 0.437 J (0.49) 
604316 T JAOU-234-GR-08-5.0-S 5.0 2.34 63.1 0.4 J (0.455) 0.151 J (0.455) 

BackQround concentrationd (surface/subsurface)e NC/4.4 281/200 0.8/0.8 <1/0.9 
Quality Assurance/Quality Control Sample (mg/L) 

604569 l T JAOU-234-GR-EB1 l NA l ND (0.00457) l o.ooo84 J (o.oo5) I ND (0.0002) l ND (0.00025 J) I 

Sample Attributes Metals (EPA Methods 3005/3050/7196/7470/7471b) (mglkg) 
Record Sample 

Number<' ER Sample ID Depth (It) Chromium (VI) Lead Mercury Selenium 
604316 T JAOU-234-GR-07 -0.0-S 0.0 2.08 10.1 0.0603 ND 0.135 
604316 T JAOU-234-GR-07 -0.0-DU 0.0 ND 0.07 12.2 0.0162 ND 0.135 
604316 T JAOU-234-GR-07 -5.0-S 5.0 ND 0.07 5.37 0.0102 ND 0.135 
604316 T JAOU-234-GR-08-5.0-S 5.0 ND 0.67 5.2 ND(0.00455l ND 0.135 

Background concentrationd (surface/subsurface)e NC/NC 39/11.2 <0.25/<0.1 - <1/<1 
Quality Assurance/Quality Control Sample (mg/L) 

604569 T JAOU-234-GR-EB 1 NA 0.007 J (0.01) ND (0.00344) ND (0.00007 J) ND (0.00309 J) 

" 
Note: Values in bold indicate concentrations greater than background. 
8 General Engineering Laboratories, Inc. (GEL). 

= Milligram(s) per kilogram. 
= Milligram(s) per liter. 
= Not applicable. 

bEPA November 1986. = Not calculated by Dinwiddie (September 1997). 

e 

Chromium 
12.5 
17.7 
10.7 
7.5 

21.8/16.2 

ND (0.00078) 

Silver 
0.139 J (0.495) 
0.26 J (0.49) 

ND (0.0578) 
<1/<1 

0.00112 J 
(0.005) 

cAnalysis requesVchain-of-custody· record. 
dDinwiddie September 1997. 

mg/kg 
mg/L 
NA 
NC 
ND ( ) = Not detected above the method detection limit, shown in 

parentheses. 
esurtace samples defined as 0 to 6 inches; subsurface samples are greater 
than 6 inches. 
DU = Duplicate sample. 
EB = Equipment blank. 
EPA =U.S. Environmental Protection Agency. 
ER = Environmental Restoration. 
It = Foot (feet). 
GR = Grab sample. 
ID = Identification. 

J ( ) = Estimated value less than the laboratory reporting limit, shown in 
parentheses. See Data Validation Report (Attachment M). 

ND (#J) = Nondetect, uncertainty in the detection limit, shown in 

ou 
s 
SWMU 
TJA 

parentheses. See Data Validation Report (Attachment M). 
= Operable Unit. 
= Soil sample. 
=Solid Waste Management Unit. 
= Tijeras Arroyo. 

' 
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I 
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Table 106 
Summary of SWMU 234 Confirmatory Soil Sampling 

Metals Analytical Detection Limits 
June 2001 

(Off-Site Laboratory)a 

Method Detection Limit for 
Analyte Soil Samples (mg/kg) 

Arsenic 
Barium 
Beryllium 
Cadmium . 

Chromium 
Chromium (VI) 
Lead 
Mercury 
Selenium 
Silver 

aGeneral Engineering Laboratories, Inc. (GEL}. 
mg/kg = Milligram(s} per kilogram. 
mg/L = Milligram(s) per liter. 
SWMU =Solid Waste Management Unit. 
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0.137 
0.0148 
0.00767 
0.013 
0.218 
0.07 
0.17 
0.00455 
0.135 
0.0578 

T-132 

Method Detection Limit for 
Aqueous Samples (mg/L) 

0.00457 
0.00021 
0.0002 
0.00025 

. 0.00078 
0.005 
0.00344. 
0.00007 
0.00309 
0.0002 
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Table 107 
Summary of SWMU 234 Confirmatory Soil Sampling 

Gamma Spectroscopy Analytical Results 
June 2001 

(On-Site and Off-Site Laboratories) 

Activity (pCi/g) 
Sample Cesium-137 Thorium-232 Uranium-235 

Record Depth 
Numbera ER Sample ID (ft) Result Errorb Result 

Samples Analyzed at RPSD Laboratory 
604315 T JAOU-234-GR-07 -0.0-S 0.0 0.032 0.0186 1.16 
604315 T JAOU-234-GR-07 -0.0-DU 0.0 0.0546 0.0353 0.935 
604315 T JAOU-234-GR-07-5.0-S 5.0 NO (0.0327) .. 0.762 
604315 T JAOU-234-GR-08-5.0-S 5.0 NO (0.0305} -- 0.71 

Samples Analyzed at GEL 
604316 T JAOU-234-G R-07 -0.0-S 0.0 0.0631 0.0427 0.907 
604316 T JAOU-234-GR-07-0.0-DU . 0.0 0.0508 0.0304 0.962 
604316 T JAOU-234-GR-07~5.0-S 5.0 ND (0.0324) -- 1.09 
604316 T JAOU-234-GR-08-5.0-S 5.0 ND (0.0267) -- 0.67 

Background concentrationc (surface/subsurface)d 0.908/NC NA NC/NC 
Quality Assurance/Quality Control Samples (pCi/g) 

604568 T JAOU-234-GR-EB1 NA ND (0.0274) I -- IND (0.163)1 
604569 I T JAOU-234-GR-EB1 [ _f\JA_j_ND (4.8) 

aAnalysis request/chain-of-custody record. 
bTwo standard deviations about the mean detected activity. 
coinwiddie September 1997. 

I _ -- __ I ND_l_7.9m_l 

dSurface samples defined as 0 to 6 inches; subsurface samples are greater than 6 inches. 

Errorb 

0.549 
0.467 
0.364 
0.338 

0.115 
0.123 
0.133 
0.0878 

--

--
--

DU = Duplicate sample. OU = Operable Unit. 

Result 

NO 0.244 
NO 0.278 
NO 0.184 
NO 0.147 

NO (0.199) 
NO (0.198) 
ND (0.175) 

0.154 
NC/NC 

I ND (0.133) 
I ND (29.9) I 

EB = Equipment blank. pCi/g = Picocurie(s) per gram. 

Errorb 

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

0.132 
--
--
--

-

Uranium-238 

Result 
I 

Errorb : 

NO (0.73) --
NO (0.81 --

NO (0.496 --
NO (0.474) --
NO 1.09 --
ND 1.07 --
ND 1.08 --
ND 0.89 --

NC/NC --
ND (0.308 --

I ND (169) I --

ER = Environmental Restoration. RPSD = Radiation Protection Sample Diagnostics. 
ft = Foot (feet). S ;. Soil sample. 
GEL =General Engineering Laboratories, Inc. SWMU =Solid Waste Management Unit. 
GR =Grab sample. T JA =Tijeras Arroyo. 
ID = Identification. -- = Information not available. 
NA = Not applicable. 
NC =Not calculated by Dinwiddie (September 1997). 
NO ( ) = Not detected above the minimum detectable activity, 

shown in parentheses. 



Table 108 
Summary of SWMU 234 Confirmatory Soil Sampling 

Tritium Analytical Results 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes 
Sample Tritium Activity (pCi/g) 

Record 
Numberb ER Sample ID 
604316 T JAOU-234-GR-07-0.0-S 
604316 T JAOU-234-GR-07-0.0-DU 
604316 T JAOU-234-G R-07-5.0-S 
604316 T JAOU-234-GR-08-5.0-S 

Background concentrationd 
Quality Assurance/Quality Control Sample (pCi/g) I 

604569 T JAOU-234-GR-EB1 

aGeneral Engineering Laboratories, Inc. (GEL). 
bAnalysis request/chain-of-custody record. 

Depth 
(It) 
0.0 
0.0 
5.0 
5.0 

NA 

C"fwo standard deviations about the mean detected activity. 

Result Error<' 
NO 0.004)_ .. 
NO 0.006) .. 
NO 0.004) .. 
NO 0.004) .. 

0.021 NA 

NO 0.004) .. 

dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium 
background value of 420 pCi/L. The pCi/L 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. 
ER = Environmental Restoration. 
ft = Foot (feet). 
g = Gram(s). 
GR =Grab sample. 
ID = Identification. 
L =Liter. 
NA = Not applicable. 
ND ( ) =Not detected above the minimum detectable activity, shown in parentheses. 
OU = Operable Unit. 
pCi = Picocurie(s). 
S = Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 

= Information not available. 
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Table 109 
Summary of SWMU 234 Confirmatory Soil Sampling 

Gross Alpha and Beta Analysis 
June 2001 

(Off-Site Laboratory)a 

Sample Attributes Activity (pCi/g) 
Sample Gross Alpha Gross Beta 

Record Depth 
Number!> ER Sample ID (fi}_ Result Error" Result 
604316 T JAOU-234-GR-07-0.0-S 0.0 15~ 6.55 18~ 
604316 T JAOU-234-GR-07 -0.0-DU o,o 11~ 5.77 16.1 
604316 T JAOU-234-GR-07-5.0-S 5.0 18.4 7.39 25.1 
604316 T JAOU-234-GR-08-5.0-S 5.0 14~ 6.38 21~ 

Quality Assurance/Quality Control Samples (pCi/L) 
604569 I T JAOU-234-GR-EB1 NA ND(78.7) -- ND(_0.32~ 

Note: Values in bold represent detected analytes. Background concentrations not available. 
8 General Engineering Laboratories, Inc. (GEL). 
hAnalysis requesVchain-of-custody record. 
cTwo standard deviations about the mean detected activity. 
DU = Duplicate sample. 
EB = Equipment blank. 
ER = Environmental Restoration. 
ft = Foot (feet). 
GR =Grab sample. 
ID = Identification. 
NA = Not applicable 
NO ( ) = Not detected above the method detection limit, shown in parentheses. 
OU = Operable Unit. 
pCi/g = Picocurie(s) per gram. 
pCi/L = Picocurie(s) per liter. 
S = Soil sample. 
SWMU =Solid Waste Management Unit. 
T JA =Tijeras Arroyo. 

= Information not available. 

Error" 
3.25 
3.1 
3.55 
3.4 

--
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1.0 INTRODUCTION 

This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be 
conducted in the summer of2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls 
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). These sites are 
managed by Sandia National Laboratories/New Mexico (SNLINM) and are located on Kirtland 
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1). 

1.1 Project Information 
Task Description Collect soil samples at TJAOU outfalls 
Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01 
Work Plan Title not applicable Field Team Leader John Copland . 
Scheduled Start of Sampling June 11,2001 Estimated Completion July 1, 2001 

1.2 Site Information 
TechnicalArea OU 1309, Tijeras Arroyo Site(s) 230,231,232-1,232-2233,234 

1.3 Description of Sites 

ER Sites 230, 231, 232-1,232-2, 233, and 234 were designed to handle storm water from TA-IV 
(Table 1). One of the TA-IV outfalls, ER Site 234, is inactive. The outfalls are discussed in 
more detail in Section 2. 

Table 1. Details for outfalls located near TA-IV. 
ERSite Type of water disposed of Period of Use Area (Acres) 
230 Storm water from TA-IV Early 1980s to present 0.02 
231 Storm water from TA-IV Early 1980s to present 0.04 
232-1 Storm water from TA-IV Early 1980s to present 0.01 
232-2 Storm water from TA-IV Early 1980s to present 0.02 
233 Storm water from TA-IV Early 1980s to present 0.03 
234 Storm water from TA-IV About 1979 to early 1990s 0.15 

1.4 Physical Setting 

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat 
floodplain between the Permsylvania Avenue bridge and Powerline Road. However, none of the 
sites are located within the 1 00-year Tijeras Arroyo floodplain. The sites are not fenced; 
however, the sites are infrequently visited by non-ER Project persormel. Tijeras Arroyo is the 
most significant surface-water drainage feature on KAFB. The watershed for Tijeras Arroyo 
includes Tijeras Canyon and various storm-water charmels in southeast Albuquerque. The 
arroyo eventually drains into the Rio Grande, approximately eight miles west of the 
PermsylvaniaAvenue bridge. 

The armual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches (NOAA, 1990). No springs or perennial surface water bodies are located within four 
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miles of the site. The vicinity of each site is unpaved. During most storm events, precipitation 
quickly infiltrates the soil. However, virtually all of the moisture undergoes evapotranspiration. 
Estimates of evapotranspiration for the K.AFB area range from 95 to 99 percent of the annual 
rainfall (SNL/NM, 1998). Except for a few puddles, water does not pond at the sites even after 
heavy rainfall. 

Groundwater monitoring for the area is conducted as part of the Tijeras Arroyo Groundwater 
(TAG) Investigation. Two water-bearing zones, the shallow water-bearing zone and the regional 
aquifer, underlie the area. The shallow water-bearing zone is not used for water supply. Ten 
shallow monitor wells are located in the vicinity of the site. The depth to the shallow water
bearing zone ranges across the area from about 280 to 330ft below ground surface (bgs). Six 
regional-aquifer monitor wells are located in the vicinity. The depth to the regional aquifer 
ranges from approximately 450 to 500 ft bgs. Both the City of Albuquerque and K.AFB utilize 
the regional aquifer for water supply.~,The nearestv.;~tl?r::~.upply 'Y~ll . .i_s :I(AF'~-.4, "\,Vh.~chis 
located approximately O§ miles we.st ofER Site 234. KAFB-1 is the nearest downgradient 
water-supply well and is located approximately 1.4 miles northwest ofER Site 234. 

For purposes of defining the background levels of metals and radionuclides, soil at the site has 
been included as part of the North Supergroup. More formally, the soil has been identified as the 
Bluepoint-Kokan Association (SNLINM, 1998). The Bluepoint-Kokan Association consists of 
the Bluepoint loamy fine sand, which is developed on slopes of5 to 15 percent, and the Kokan 
gravelly sand on slopes of 15 to 40 percent. These soils are slightly calcareous and mildly to 
moderately alkaline. Runoff potential ranges from slow to very rapid with water permeability 
being moderate to very rapid. The hazard of water erosion is slight to severe. The Bluepoint
Kokan Association is underlain by the upper unit of the Santa Fe Group. The upper Santa Fe 
Group consists of coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that 
intertongue with coarse-grained alluvial fan/piedmont veneer facies, which extend westward 
from the Sandia and Manzanita Mountains. The upper Santa Fe unit is approximately 1,200 ft 
thick in the vicinity of the site (SNL/NM, 1998). 

The land-use setting for the surrounding area is industrial. The area was originally desert 
grassland habitat, but has been highly disturbed by SNL/NM (IT Corporation, 1995). The site is 
principally vegetated by ruderal species such as Russian thistle (tumbleweed). Grasslands are the 
dominant plant conimunity and include species such as blue and black grama and western . 
cheatgrass. The indigenous wildlife includes reptiles, birds, and small mammals. However, 
wildlife use is limited by the degree of disturbance and proximity to operational facilities. The 
area was surveyed for sensitive species in 1994; no threatened or endangered species, or any 
other species of concern, have been identified in the area. No riparian or wetland habitats are 
present within four miles of the outfalls. 

2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

Soil sampling, with varying degrees of practicality, has been conducted at each of the sites. All 
of the previous sampling results have been documented in various No ·Further Action (NF A) 
Proposals, Notice Of Deficiency (NOD) Responses, and a Request for Supplemental Information 
(RSI) Response (Table 2). 
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Table 2. List of documents for ER Sites 230, 231, 232-1, 232-2, 233, 234, and 235. 
ERSite SNL/NM Documents Sent to NMED Records Center Barcode (Shears)# 

230 NFA Proposal- Batch 2- June 1995 50556 
NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

231 NFA Proposal- Batch 2- June 1995 50556 
., 

NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

232-1 NF A Proposal- Batch 8- August 1997 12262 
RSI Response- September 1999 165846 
NOD Response-December 1999 15)8016 

232-2 . NF A Proposal- Batch 8 -August 1997 12262 
RSI Response- September 1999 165846 
NOD Response- December 1999 198016 

233 NF A Proposal- Batch 2- June 1995 50556 
NOD Response:..._ October 1996, 53440 

' >C •• 

NOD Response- December 1999 198016 
234 NF A Proposal- Batch 2 -June 1995 50556 

NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

235 NF A Proposal- Batch 2- June 1995 50556. 
NOD Response- October 1996 53440 
NOD Response- December 1999 198016 

Relevant details from the documents are summarized below for each of the outfalls. Recent 
findings and new clarifications also are discussed below. 

2.1 Site History for the Storm-Water Outfalls 

A redundancy in environmental compliance applies to the outfalls. Besides being listed as ER 
sites, the outfalls are also addressed by the National Pollutant Discharge Elimination System 
(NPDES) process in the SNL/NM Storm Water Program. Except for a mineral-oil spill at ER 
Site 232-2 in June of 1994, no other spills or releases of hazardous or radioactive materials have 
occurred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or 
discolored outfall components have been seen since November 1995 when John Copland and 
Sue Collins began working on the sites. None of the sites have been on the radioactive materials 
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA 
from June 1994 until November 1999. 

The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV. 
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to 
40 degrees. The five ER sites along the south and southeast sides ofT A-IV have a total of six 
outfalls. ER Site 232 is unique with two outfalls. Three of the six outfalls were constructed with 
concrete ditches that serve to minimize soil erosion on those rare days when precipitation falls at 
TA-IV. The concrete ditches at ER Sites 230,231, and 232-1 range in length from about 55 to 
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70ft. The depth and width of the concrete ditches are typically about two and four ft, 
respectively. 

The TA-IV outfalls are shown on Photographs 1 to 18. Photograph 2 is an example of how the 
sites are marked withER signs that are quite visible from the unpaved perimeter rqad on the 
south side ofTA-IV. More ER signs are located on the Tijeras Arroyo floodplain. It is 
important to note that most of the ER signs do not accurately mark the site boundaries. All of 
these sites are, or have been, storm-water discharge points for TA-IV. The storm water comes 
from the TA-IV parking lots and roof drains. With research operations beginning in 1980, 
TA-IV is the newest SNLINM technical area and has operated using modem environmental, 
safety, and health procedures. As such, TA-IV has had a minimal impact on the environment. 

The first significant environmental work at began at the storm-water outfalls in 1994. Early that 
year, a visual inspection for UXOIHE material was conducted by KAFB Explosive Ordnance 
Disposal (EOD). No UXOIHE was observed. Also during 1994, Rust Geotech, Inc. conducted a 
gamma-radiation survey of the sites; no radioactive anomalies were found. 

The uppermost boundary of each site is set at the point where storm water occasionally 
discharges on to the bare ground surface. At half of the outfalls, this boundary is at the lower 
end of the concrete ditch. At the other half of the outfalls, the uppermost boundary is set at the 
end of the outfall pipe. The lowermost boundary of each site was set in 1994, presumably at the 
farthest extent of soil erosion. As a result, each site is elongate: The sites vary in length from 70 
to 280ft, while the widths range from 5 to35 ft. 

Over the years, the long trench-like concrete components have had various names: flumes, 
concrete-drainage ditches, culverts, and channels. For simplicity, the term 'concrete ditches' has 
been used in this FIP and the attached figures. The term 'headwall' refers to the concrete 
component in which the outfall pipe is located. 

In 1994, the Sampling and Analysis Plan for Eleven Sites in TiJeras Arroyo Operable Unit 
SNLINM outlined the initial sampling for ER Sites 230 through 235 (SNLINM, 1994). This 

. sampling .and analysis plan (SAP) will be known in this FIP as the 11-Sites SAP, which in my 
opinion was poorly designed and executed. Except for ER Site 232-2, all of the outfall sites were 
sampled using the 11-Sites SAP in September 1994. The soil samples were collected with a hand 
auger or trowel. Samples were collected from either 0-6 inches or 6-36 inches below ground 
surface (bgs). The shallow (0-6 inches) samples have an 'A' in the sample identifier. For 
example, the last (sixth) soil sample from ER Site 234 was identified as 234-06-A and was 
collected from a depth ofO to 6 inches bgs. The 6-36 inches sample was identified as 234-06-B. 
The A and B samples were sometimes collected within just a few lateral inches of each other. 
Therefore, some older figures simplify the locations by combining the A and B samples into for 
example 234-06-A/B. 

Figures 2 through 7 depict the 1994 soil-sampling locations. In September 2000, two locations 
per site were GPS 'd as a verification check. The sample locations were found to be accurate in 
the EGIS database. However, some of the outfall components were found to be inaccurate on 
some of the old NOD figures. Figures 2 through 7 now accurately depict the outfall components. 
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In 1994, the TJAOU also collected background soil samples using the 11-Sites SAP. Unique 
background values were subsequently calculated and used in the June 1995 NF A proposals for 
ER Sites 230, 231, 233, 234, and 235. However, these background values have been superseded 
by the NMED's approved background values that are used in the 1996 and 1999 NOD 
Responses. 

Soil samples for the 11-Sites SAP were analyzed for VOCs, SVOCs, total petroleum 
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and 
nitrate/nitrite. The samples were analyzed by Quanterra/Enseco and SNL/NM's Radiological 
Sample Diagnostic (Amir's) laboratory. 

No significant contamination was identified at ER Sites 230, 231, 233, and 234. However, 
various problems such as the lack of sufficient quality assurance/quality control (QA/QC) 
samples nearly negated the usefulness of the analytical data. The failure to collect soil samples 
from the center line of the drainage ditches also has proven troublesome for NMED; they have 
not looked favorably at sample locations that are at the comers of the site boundaries instead of 
in-line with the concrete ditches and outfall pipes. 

In their last NOD (October 13, 1999) concerning ER Sites 230 through 235, NMED requested 
that the analytical data for the 1994 sampling be formatted in the style of the 12th Batch NFA 
Proposals. This format was subsequently used in the ER Site 235 NOD Response, which NMED 
used as the basis for granting the site NF A status on March 27, 2000. Reformatting the 
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS. A 
However, hard copies for each site are on file in the Records Center. Besides reviewing the files W 
for ER Sites 230 through 234, the ER Site 235 files and the October 1996 NOD Response will 
need to be reviewed in order to find all of the QA/QC samples. Except for the soil samples that 
were collected for the mineral-oil release, the samples at ER Sites 230 through 235 were , 
collected during a one-week period in 1994. Unfortunately, some of the 1994 QA/QC samples 
such as the equipment blanks were collected on only one day. In the October 1996 NOD 
Response, some of the QAIQC results were inferred to be representative for the entire week 
during which ER Sites 230 through 235 had been sampled. 

Unique features for each of the storm-water outfalls are discussed below in more detail. 

2.1.1 Site History for ER Site 230 

ER Site 230 consists of a 65-ft long earthen ditch (Photograph 1). The adjacent outfall 
components consist of a galvanized storm-water grate, buried 18-inch diameter concrete pipe, 
and a 55-ft long concrete ditch (Photographs 2 and 3). In 1994, four soil samples (230-01-A/B 
through 230-04-A/B) were collected down slope of the concrete ditch. 

2.1.2 Site History for ER Site 231 

ER Site 231 consists of a 140-ft long earthen ditch. The adjacent outfall components consist of a 
' headwall with an 18-inch diameter concrete pipe that drains into 105-ft long concrete ditch e 
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(Photographs 4 and 5). In 1994, four soil samples (231-01-A/B through 231-04-AIB) were 
collected down slope of the concrete ditch. · 

2.1.3 Site History for ER Site 232-1 

ER Site 232-1 consists of a 70-ft long earthen ditch, the upper part of which is shown in 
Photograph 6. The adjacent outfall components consist of a headwall with a 24-inch diameter 
concrete pipe that drains into a 70-ft long concrete ditch and then the earthen ditch (Photograph 
7). Two soil sampling investigations were conducted at ER Site 232-1. The first investigation in 
1994 collected eight soil samples (232-01-AIB, 232-02-A/B, 232-03-A/B, and 232-04-A/B) to a 
maximum depth of 3 ft bgs. The soil samples contained total petroleum hydrocarbons (TPH) 
concentrations that ranged from non-detect [<50 mg/kg (ppm)] to a maximum of 860 ppm. A 
second investigation was subsequently implemented in 1995 to define the extent ofTPH in soil. 
Samples were collected at depths of5, 6,mJ.dl()r 10ft from five GeoProbe boreholes (BH-1, 
BH-2, BH-3, BH-4, and BH-5) which were placed at the same four sample locations as the first 
investigation and one additional location farther down slope (Figure 4). The 13 soil samples 
from the second investigation contained TPH concentrations that ranged from 6 to 32 ppm. The 
first and second investigations indicate that soil containing TPH concentrations above 100 ppm 
was limited to the immediate vicinity of the southern end of the concrete ditch at a depth of 3 ft 
or less. No SVOCs or VOCssuch as benzene, toluene, ethylbenzene, or xylenes (BTEX) were 
detected in the soil samples. 

In the RSI of September 1999, NMED requested the excavation of soil at ER Site 232-1 that 
contained greater than 1 00 ppm TPH. This overly conservative request was based upon surface
water concerns. A review of the 1994 sample results suggest that the volume of soil to be 
removed was just a couple of cubic yards. Unfortunately, depth measurements hung on the 
concrete ditch were not taken during the 1994 sampling. The issue of whether or not much soil 
erosion has occurred there has been a concern for ER Site 232-1. However, an aerial photograph 
shows that the ground surface was not graded to intercept the end of the concrete ditch 
(Photograph 8). Construction in the early 19.80s left a significant drop-off of about five ft. 
Therefore, only a minor amount of soil erosion has occurred at ER Site 232-1. No oily stains 
have been observed on the concrete ditch or the nearby soil. 

As mentioned above, NMED's RSI of September 1999 requested more soil sampling and the 
excavation of soil that contained TPH in excess of 100 ppm.. However, recent guidance from 
NMED suggests that the excavation requirement is a moot issue. The July 18, 2000 letter from 
the NMED Hazardous Waste Bureau and the accompanying Position Paper (Use ofTPH Test 
Results for Site Characterization) both endorse the August 13, 1993 guidelines from the New 
Mexico Oil Conservation Division (OCD). The OCD Guidelines for Remediation of Leaks, 
Spills, and Releases sets forth a ranking criteria fqr oil spills. ER Site 232-1 scores a ranking 
criteria of zero (0) because the depth to water is greater than 100 ft and no perennial surface
water bodies, water-supply wells, or other water sources are located nearby. Accordingly, the 
TPH action level for the site should be 5,000 ppm above background. Hopefully, NMED will e issue a final decision supporting the use of the OCD guidelines. 
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2.1.4 Site History for ER Site 232-2 

Prior to September 1996, some old records have confused the numbering for ER Sites 232-1 and 
232-2. The numbering was standardized in the October 1996 NOD Response. The northern 
outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER,Site 232-2. 
Uniquely, the 11-Sites SAP was not used for Site 232-2 because of the mineral oil spill. 

ER Site 232-2 consists of a 90-ft long earthen ditch (Photograph 9). The adjacent outfall 
components consist of a headwall with a 24-inch diameter concrete pipe that drains on to a five-ft 
long concrete slab and then the earthen ditch. No concrete ditch was installed at the site 
(Photograph 10). In June 1994, SNLINM implemented a Voluntary Corrective Measure (VCM) 
to remediate the mineral oil spill at ER Site 232-2. Approximately 150 to 300 gallons of mineral 
oil had discharged from the outfall in June 1994. The mineral oil was HERMES oil, a 
petroleum-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil 
stain on the ground surface down slope of the outfall was about 50-ft long with a width that 
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and 
confirmatory-soil sampling . 

. The VCM was conducted in July through November of 1994 to remove soil contaminated with 
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil 
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site 
232 NF A Proposal. The resulting trench began at the concrete slab and proceeded southeastward 
for about 75 ft. The average depth of the trench was about 5 ft. Near the concrete slab, the 
trench was excavated to a depth of about 9 ft. The southern end of the trench varied in depth A 
from about 4 to 10 ft. The final width of the trench varied from about 15 to 30 ft. The total W 
amount of excavated soil was approximately 429 cubic yards. 

The sampling nomenclature for outfall 232-2 was an awkward set of 'blind' numbers (015861 
through 015896, 017817, and 017818). A total of101 samples and splits were collected and 
analyzed. Unfortunately, most of the sampling locations were apparently not documented. The 
12 documented sampling locations are shown on Figure 5. Despite numerous tries, I have not 
been able to find a field log book for the VCM activities. Figure 5 depicts all the soil-sampling 
locations that I could find in the meager ER Site 232 notes. 

Five VCM methods were used to verify that the cleanup goal was reached: visual observation of 
oil-stained soil; the use of a Hanby immunoassay kit; real-time monitoring with a FID; analyses 
of soil samples by ERCL; and analyses of soil samples by two off-site laboratories (Analytical 
Technologies, Inc. [ATI], and Enseco-Quanterra). As an additional verification check, SNLINM 
and NMED collected 12 confirmatory soil samples along the trench in August, September, 
October 1994 (Figure 5). The SNLINM samples (015887 through 015896) were analyzed for 
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was 
31.6 ppm. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no 
VOCs or SVOCs were detected. 

Based on the analyses of the verification samples, all of the mineral-oil contamination greater 
than the 100 ppm cleanup goal was successfully excavated. In addition, no significant e 
FlP230-234.doc 
05/31/01 

8 



concentrations of metals, VOCs, or SVOCs were present in soil. At the conclusion of the VCM 
field activities, the drainage below the outfall was backfilled with clean soil and the original 
grade was re-established. The excavated soil was disposed of off-site after being characterized as 
a non-regulated substance, i.e., not a Resource Conservation and Recovery Act (RCRA) 
hazardous waste or a radioactive waste. The soil was shipped to the United &tates Pollution 
Control Inc. - Grassy Mountain facility at Clive, Utah. 

2.1.5 Site History for ER Site 233 

ER Site 233 is a 175-ft long site that is unique with its two discharge points. The first discharge 
point is located nextto the unpaved TA-N perimeter road between the headwall/outfall pipe and 
the storm-water grate (Photograph 11). Storm water flows across bare ground at the first 
discharge point and then into the storin-water grate that is connected to an additional 75-ft long 
segment of buried piping. This piping terminates at a drop structure from which the storm water 
discharges for a second time on to the ground surface; this time into a earthen ditch (Photographs 
12 and 13). In 1994, four soil samples (233-01-A/B through 233-04-A/B) were collected at ER 
Site 233 (Figure 11 ). 

2.1.6 Site History for ER Site 234 

ER Site 234 consists of a 270-ft long earthen ditch (Photograph 14). No outfall components are 
currently present at the site (Photograph 15). Before being removed in the early 1990s, the ER 
Site 234 outfall consisted of a steel pipe and possibly a headwall. No concrete ditch was used. 
In the early 1990s, the southernmost 90ft of the outfall pipe was removed and storm water was 
re-directed through a buried pipe to the ER Site 233 outfall. 

In September 2000, research of historical aerial photographs and engineering drawings revealed 
that the boundary for ER Site 234 was incorrect. The northern end of the site is now set where 
storm water had discharged from the outfall pipe. The southern end of the site remains where it 
was set in 1994 at the southern limit of soil erosion. A unrelated sewer manhole and a small 
electrical vault are located near the southern end of the site. 

The soil-sample results also were recently re-evaluated. Of the six sampling locations 
(234-01-A/B through 234-06-A/B) that were used in 1994, only three locations (234-01-AIB, 
234-05-A/B, and 234-06-A/B) are within the revised site boundary and potentially useful for site 
characterization. However, the sampling depth for sample 234-01-A/B was probably too shallow 
at a mere three ft bgs to have penetrated through the layer of backfill soil that remained after the 
removal of the outfall pipe. As such, sample 234-01-A/B may not have contained native soil 
from beneath or downstream of the outfall pipe. Samples 234-05-A/B and 234-06-A/B maybe 
useful for characterizing the southern end of the site. However, these two sample may contain 
some residual contaminants from the waste water that discharged from the outfall ditches. The 
other three sample locations (234-02-A/B, 234-03-A/B, and 234-04-A/B) were collected at · 
useless locations where outfall pipes had been erroneously suspected in 1994. 

One peculiar aspect ofER Site 234 is that TA-N storm water was directed to the confluence area 
for the three ER Site 46 outfall ditches (OD-1, OD-2, and OD-3), where acid-waste water had 
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discharged from 1948 to 1973. A review ofhistorical aerial photography was used in August 
2000 to re-evaluate the boundary for ER Site 46 (Photograph 16). Photograph 17 shows the 
surviving 60ft segments for outfall" ditches OD-1 and OD-2 at adjacent ER Site 46. In August 
2000, steel-rebar markers with orange-square caps were placed at each end of the surviving 
segments. Because ofT A-IV construction and installation/removal of the outfall pipe for ER 
Site 234, no field evidence for outfall ditch OD-3 remains. In August 2000, a steel-rebar marker 
was placed at the northern end ofER Site 234 outfall pipe where the was previously located; this 
location was GPS'd and verified to be where soil sample 234-01-AIB was collected in 1994 
(Photograph 18). 

2.2 Constituents of Concern 

In the June 1995 No Further Action (NFA) Proposals, the COCs for ER Sites 230,231,233, and 
234 were considered to be chromates, antifoulants, chromium, sodium hydroxide, hydrochloric 
acid, diesel fuel, and mineral oil. This list of COCs was conservatively based upon chemicals 
used at TA-IV. The analytes ofVOCs, SVOCs, RCRA metals, and chromium-VI are indicative 
of the COCs. However no chemical releases are known to have occurred in the area that drains 
to these sites. 

The August 1997 NF A Proposal for ER Site 232 was not consistent with the other four storm
water outfalls. For consistency sake, the above-listed COCs will hereafter be applied to ER Sites 
232-1 and 232-2. 

3.0 EVALUATION OF PREVIOUS INVESTIGATIONS 

Analytical results from the 1994 soil sampling at ER Sites 230, 231, 232-1, 232-2, 233, and 234 
did not identify any significant contamination. The oil spill of non-hazardous mineral oil at ER 
Site 232-2 has been remediated. No releases of chemical or radioactive materials have occurred 
at any of the storm-water outfalls. 

4.0 PLANNED ACTIVITIES 

The following sections describe the activities planned for the outfalls. 
,. 

4.1 Overview 

Soil samples will be collected at six ER sites. The samples will be collected by personnel from 
the Environmental Restoration Field Office (ERFO). Hand tools and a backhoe will be used to 
collect the samples. 

The sampling at ER Sites 230,231,232-1,232-2,233, and 234 will follow-up on the 1994 
shallow-soil1:ampling. Unfortunately, the 1994 samples were not collected·from the centerline 
of the storm-water ditches. More sampling details are discussed in Section 4.3.2. 
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4.2 Permitting, Approval, and Notification Requirements 

The ER Field Work Checklist has been completed for this FIP. In accordance with the National 
Environmental Policy Act (NEP A), a review of the potential impacts of this project has already 
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). EvetJ. though part 
of the sites are located adjacent to the Tijeras Arroyo floodplain, a U.S. Army Corps of 
Engineers permit is not required for collecting the samples with the backhoe. This exception is 
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy
equipment work at nearby ER Site 228A. 

4.3 Planned Sampling Activities 

The planned sample locations for ER Sites 230-234 are listed in Table 3 and are shown on 
Figures 2 through 7. Sampling design is based upon several documents (Table 2) and various 
meetings. The most important meeting occurred on 17 November 1999 with SNL/NM 
representatives (Sue Collins, John Copland, and Bob Galloway) talking with NMED staff (Will 
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last 
formal document (the NOD Response ofDecember 1999). This FIP also expands upon Mr. 
Moat's expectations, some of which may not be totally evident in our various NOD Responses or 
the Request for Supplemental Information (RSI) Response. In typical fashion, NMED has not 
formally responded to the 2001 sampling as proposed in the December ! 999 NOD Response 

·because Sue Collins verbally committed during the November meeting to fulflll all of Mr. 
:Moat's expectations. 

Depending upon NMED's site-specific requests, either two or three locations will be sampled per 
site (Table 3). The first location at each site will be located approximately five ft directly down 
slope of where storm water has· discharged on to the bare ground surface. The second location 
will be located 3 0 ft farther down the center line of the_ drainage ditch from the first sampling 
location. NMED requested that these '5 ft from outfall' and '35ft from outfall' locations be 
sampled at depths of 5 and/or 10ft, bgs (Table 3). For bothER Sites 230 and 233, NMED also 
requested locations next to the storm-water grates. 

To ensure that no sampling issues are unresolved at the waste-water outfalls, the TJAOU has 
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the '5' locations. 
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that 
the sampling for that site needs to be slightly modified from the December 1999 NOD Response. 
As shown on Figure 7, the two 2001 sample locations for ER Site 234 reflect the September 
2000 revision of the site boundary. 

A total of29 soil samples will be collected at the outfalls. To prevent confusion, the 2001 
sample numbers will start where the 1994 sample numbers stopped. The 2001 sample locations 
will have slightly different sampling nomenclature than the 1994 samples because the ER Project 
standardized the sampling nomenclature in Aprill995. For example, the next soil sample for ER 
Site 234 with be at the seventh location and will be identified as TJAOU-234-GR-07-S-5. 
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Table 3. Proposed 2001 Soil Samples for ER Sites 230, 231, 232-1, 232-2, 233, and 234. 
ERSite Sample Number Depth Sample location/comment 

(ft, bgs) 
230 TJAOU-230-GR-05 . 0-1 Storm water grate near TA-IV fence 

TJAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch 
TJAOU-230-GR-06-DU dupe --
TJAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-230-GR-07 5-6 3 5 ft from lower end of concrete ditch 

231 TJAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch 
TJAOU-231-GR-05-DU dupe --
TJAOU-231-GR-05 5-6 5 ft from lower end of concrete ditch 
TJAOU-231-GR-06 5-6 35 ft from lower end of concrete ditch 

232-1 TJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch 
TJAOU-232-1-GR-05-DU dupe --
TJAOU-232-1-GR-06 5-6 5 ft from lower end of concrete ditch 
TJAOU-232-1-GR-07 .. 5-6 ·35ft from lower" end of concrete ditch 

232-2 TJAOU-232-2~GR-1 . 0-1 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-1-DU dupe --
TJAOU-232-2-GR-1 5-6 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-1 10-11 5 ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 5-6 35ft from outfall-pipe concrete slab 
TJAOU-232-2-GR-2 10-11 35ft from outfall-pipe concrete slab 

233 TJAOU-233-GR-05 0-1 by storm-water grate at upper end of site 
TJAOU-233-GR-05-DU dupe --
TJAOU-233-GR-05 5-6 by storm-water grate at upper end of site 
TJAOU-233"GR-06 0-1 5 ft from drop structure 
TJAOU-233-GR-06 5-6 5 ft from drop structure 
TJAOU-233-GR-07 5-6 3 5 ft from drop structure 

234 TJAOU-234-GR-07 . 0-1 Upper end of site at rebar marker 
TJAOU-234-GR-07-DU dupe --
TJAOU-234-GR-07 5-6 Upper end of site at rebar marker 
TJAOU-234-GR-08 5-6 3 5 ft from upper rebar marker 

Total =29 -- -- --

4.3.3 Conducting Buried-Utility Surveys 

SNL/NM Facilities Engineering staff will perform line-spotting services and will locate the 
buried utilities at each of the seven sites. Dig/Penetration permits have been obtained from both 
SNL/NM and KAFB. Figure 8 shows a utilities coverage from the Facilities Engineering CAD 
system. 

4.3.4 Implementing Waste-Management Procedures 

No regulated waste will be generated. 
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4.3.5 Collecting Confirmatory-Soil Samples 

The sampling procedures are listed in Table 4. Soil samples will be collected using either grab, 
hand-auger, and/or backhoe techniques. The use of a backhoe to collect soil samples at the 
outfalls was endorsed by Mr. Moats during a 27 April2001 meeting with John Copland (logbook 
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers. 

Samples will be immediately labeled and placed in a cooler and stored at 4°C. Because none of 
sites are RMMAs, a RCT will not need to frisk and swipe the sample containers. Samples will 
be delivered to the Sample Management Office (SMO) for processing and shipment to the 
appropriate analytical laboratory. A completed Analysis Request and Chain-of-Custody form 
(ARCOC) will accompany each shipment. 

Table 4. Applicable Operating Procedures for Sampling Activities. 
Procedure# Procedure Title 
FOP 94-01 Safety Meetings, Inspections, and Pre-Entry Briefings 
FOP 94-25 Documentation of Field Activities 
FOP 94-26 General Equipment Decontamination 
FOP 94-34 Field Sample Management and Custody 
FOP 94-54 Surface Sediment/Soil Sampling 
FOP 94-68 Field Change Control 
FOP 94-69 Personnel Decontamination (Level D, C, and B Protection) 

4.3.6 Decontamination of Sampling Equipment 

No significant contamination is present at the six sites. To ensure that sample integrity is 
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP 
94--26). The decontamination will typically utilize dry-decontamination techniques such as 
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be 
discharged directly to the ground surface without being sampled, provided that there is reason to 
believe that the sampling equipment has not brought up contamination not already existing on the 
ground surface. Discharges of decontamination water to the ground surface will be less than 50 
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone to 
erosion. Water will not be discharged in an area that will be sampled later. Decontamination 
water may be placed in open-top drums or left on a temporary pad for evaporation. 

4.3.8 Final Grading 

The backhoe work will have a small impact. After the sampling is completed at a particular site, 
the site will be returned to the pre-sampling topography. None of the alignments for the storm
water channe.l.s will be altered. Because the disturbed areas will each be less that 0:75 acres, no 
Topsoil Disturbance Permit is needed. 

FIP230-234.doc 13 



4.3.9 Final Report 

Upon completion of the soil-sampling work and evaluation of the analytical data, NOD/RSI 
Responses will be prepared and subsequently submitted to NMED for regulatory review. After 
validation, the analytical results will be summarized using the format style of the pth Batch or 
later NF A Proposals. Human-health/ecological risk assessments will be prepared for each site. 

5.0 TEAM ORGANIZATION 

Management: 
Department 6133 Manager Dwight Stockham Organization 

Organization 
Organization 

OU 1309 Task Leader Sue Collins 
OU 13 09 Assistant Task Leader __ _..:.J o::.::h:::n:..C=..o::.~P:.:.lan=d'--

Sampling: 
Field Team Leader -__:.J::..oh~n::..::C::..OPcl:::an:::d=-
ERFO Coordinator Tony Roybal __ _...::.""---"'-"--

Analytical: 

Organization 
Organization 

6133 
6135 

Doug Salmi Organization 6133 

6133 
6133 
6133 

Sample Management Office 
Analytical Laboratories: General Engineering Laboratory and RPSD 

6.0 HEALTH AND SAFETY 

• Health and Safety Plan: Level D, use HASP for ER Site 228B -Centrifuge Dump Site, 
January 2000, per Change Directive 1309-2001-3. 

• Notifications and Communications with adjacent facilities: TA-IV HERMES III Linear Accelerator 
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly 
delayed during the HERMES III shots which are vented to the northeast of Building 970. 

7.0 SAMPLE COLLECTION 

Sample Media: 

FIP230-234.doc 
05/31101 

X Enviromnental n/a Waste Matrix Type Soil 

14 



8.0 ANALYTICAL REQUIREMENTS 

The analytes for the soil sampling are based upon the COCs discussed above as well as 
additional COCs that NMED has traditionally expected for SNL/NM. The COCs for each site 
are listed below. 

• ER Site 230: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 231: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 232-1: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 232-2: PCBs, VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma
emitting radionuclides, gross alpha/beta 

• ER Site 233: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

• ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting 
radionuclides, gross alpha/beta 

The soil samples will be analyzed using the analytical methods listed in Table 5. The detection 
limit for each. COC will be lower than the respective HRMB background value and risk
assessment level. A bottle order has already been submitted to SMO. 

Table 5. Analytical Methods for Confirmatory Soil Samples. 
Analyte Analytical Method 

TAL metals EPA 6010/7471 
Cr-Vl EPA 7196 
vocs· EPA 8260 
SVOCs EPA 8270 
TPH EPA Method 8015-modified 
PCBs EPA 8080 
Gross alpha/beta EPA Method 900.0 
Tritium HASL300 
Gamma-emitting radionuclides HASL 300 
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9.0 QUALITY CONTROL 

For each site, the QA/QC samples shall consist of one soil duplicate (DU) and one aqueous 
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency 
typically used in ER's verification sampling. Trip (aqueous) blanks will accompal}y the soil 
samples for VOC analyses. 

As necessary, additional QA/QC results such as matrix spike/matrix spike duplicate (MS/MSD) 
will be requested. The ratios for collecting/preparing other QAJQC samples are specified in 
Table 6. 

Table 6. Collection/preparation Ratios for QA/QC Samples. 

Field Laboratory 
. 

X Duplicate samples 10% of soil samples X LCS 5% or 1 per batch 
X Equipment Blank 1 per day X MS 5% or 1 per batch 
X Trip Blank- VOCs 1 per shipment X MSD 5% or 1 per batch 

Other X Method blank 1 per analytical batch 
X Surrogate_ spike all GC/MS samples 

10.0 DATA VALIDATION 

Analytical reports will be reviewed with the most current data-validation procedure suitable for 
the risk-assessment process. 

11.0 SAMPLE NOMENCLATURE 

The "ER Sample ID" nomenclature in Table 7 will be used to identify the samples. A block of 
'random SMO numbers' for "Sample No.- Fraction" will be obtained from the automated phone 
number 284-5514. 

Table 7 .. ER Sample ID nomenclature. 
Operable 

Unit 

AAAAA 
3 to 5 digits 

Example 
Tijeras 
Arroyo 

Nomenclature 
TJAOU · 

FIP230-234.do.c 
05131/01 

" 

-

Site Location 
Category 

NNN 
· 2 to3 

digits 

230 Grab 

230 - GR 
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Location Sample - Sampling 
Number depth (ft) Media 

AAA NNNN.N - AAA 
3 digits 5 digits - 1 to 3 

digits 

05 2 to 2.5 soil 

05 - 2" - s 



12.0 MAPPING 

After the sampling is complete, sample locations will be mapped using Global Positioning 
System equipment. This will ensure that the locations are accurately mapped and the location 
data are archived. 

13.0 REFERENCES 

Bleakly, D. (2001), Environmental Restoration Project Task Review Form- Shallow soil 
sampling along Tijeras Arroyo, Sandia National Laboratories, Albuquerque, NM, May 21,2001. 

Fink, C. (1998), SNL/NM Dept. 7575, letter: Corps of Engineers 404 Permit for ER Site 228, to 
Sue Collins, SNL/NM Department 6133, March 2, 1998 . 

.IT Corporation (1995), Sensitive Species Survey Results, Environmental Restoration Project, 
Sandia National Laboratories/New Mexico, IT Corporation, Albuquerque, NM. 

Manger, J.E. (1998), Department of the Army, Albuquerque District, Corps ofEngineers, letter 
to M. J. Zamorski, Kirtland Area Office, Department of Energy, February 17, 1998. 

National Oceanographic and Atmospheric Administration (1990), Local Climatological Data-
Annual Summary with Comparative Data- Albuquerque, NM. · 

New Mexico Environment Department (1997a), letter from R. S. Dinwiddie toM. J. Zamorski, 
KAOIDOE- Request for Supplementallriformation: Background Concentrations Report, 
SNUKAFB, New Mexico Environment Department- Hazardous and Radioactive Materials 
Bureau, September 24, 1997. 

SNL/NM, 1994, Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit 
SNUNM, June 1994, probably written by Jim Brinkman. 

Sandia National Laboratories I New Mexico (1995), Proposal for No Further Action -Site 230, 
Operable Unit 1309, in 'Proposals for No Further Action- Environmental Restoration Project,' 
SNL/NM Environmental Restoration Project, Albuquerque, NM, June 1995. 

Sandia National Laboratories I New Mexico (1995), Proposal for No Further Action - Site 2 31, 
Operable Unit 1309, in 'Proposals for No Further Action- Environmental Restoration Project,' 
SNL/NM Environmental Restoration Project, Albuquerque, NM, June 1995. 

Sandia National Laboratories I New Mexico (1995), Proposal for No Further Action- Site233, 
Operable Unit 1309, in 'Proposals for No Further Action- Environmental Restoration Project,' 
SNL/NM Environmental Restoration Project, Albuquerque, NM, June 1995. 

Sandia National Laboratories I New Mexico (1995), Proposal for No Further Action -Site 234, 
Operable Unit1309, in 'Proposals for No Further Action -Environmental Restoration Project,' 
SNL/NM Environmental Restoration Project, Albuquerque, NM, June 1995. 

FIP230-234.doc 17 



Sandia National Laboratories I New Mexico (1997), Proposal for No Further Action- Site 232, 
Operable Unit 13 09, in 'Proposals for No Further Action - Environmental Restoration Project,' 
SNL/NM Environmental Restoration Project, Albuquerque, NM, August 1997. 

Sandia National Laboratories I New Mexico (1998), Site-Wide Hydrogeologic Chqracterization 
Project, 1995 Annual Report, Revised February 1998, Environmental Restoration Project, 
Sandia National Laboratories, Albuquerque, NM. 

Sandia National Laboratories I New Mexico (1999a) Field logbook #ER-050, page 62, December 
20, 1999. 

Sandia National Laboratories I New Mexico (2001) Field logbook #ER-050, page 126, April 27, 
2001. 

FIP230-234.doc 
05/31/01 

18 



Moplds01008~ 10/110100 SNL C!IS OAO. !1104 DHoKrio~ oih010Q8~.oml 
4r2oaa •uoao 

412QDD 

Legend 
)( Proposed Monitor Well 

Ro11d 
10 Foot Contour 
'njeras Arroyo Cliannel 
KAFB Boundary 

Building 

ERSite 

4140DD 

/.IROOO 

Figure 1 · 
ER Site& 48 &. 229 

Proposed Locations for 
Groundwater &. Soli Vapor 

Monitor Welle 

~: !!lll If" 
..... ln .... 

~ ·'r.l !A() 

lklllfirl MftuP 

Sandia Nlltion~ll..aboratorias, Naw Mel€1co 
Environmental Gao ra ·hie lnfqrmatlon S em 



~ 
~ 

e 

... 
• 

'-' 
o e e El 

413400 

Legend 

1994 Soil Sample Location 

Proposed Soil Sample Location 

Headwall with Outfall Pipe 

Fence 

Buried Pipe from TA-IV 
BEE 

413500 

Unpaved Road 

2 Foot Contour 

Concrete Ditch 

SWMU230 

Metal Grate 

e 

413600 

Sandia National Laboratories, New Mexico 
Environmental Geographic Information System 

Figure 2 
Proposed Sampling 

Locations for SWMU 230 
0 16 30 

scale in l"e11t 

0 :>.6 7.2 

SealninMIIIHt: 

I 

e 



Mapld•000657 09/13/00 dhOOOS5 7 .ilml 

413400 

Legend 

• 

a e e 0 

1994 Soil Sample Location 

Proposed Soil Sample Location 

Headwall with Outfall Pipe 

Buried Pipe from TA-IV 

Fence 

413500 

Fig_ure 3 
Proposed Sampling 

Locations for SWMU 231 

25 50 

• 12 

+ 

+ 

+ 

:;: 
~ 
"' <>. 

~ 
41360(1 ~ 

Unpaved Road 

2 Foot Contour 

Concrete Ditch 

SWMU 231 
Seal11ln Mllte.-s 

Sandia National Laboratories, New Mexico 
Environmental Geo ra hie InformationS stem 



Mapld=010490 05/l0/01 SNL GIS ORO. 6135 DHalfric:h dh010490.aml 
413000 

413000 

0 

• 

1995 Borehole Legend 
1994 Soil Sample l.Dcation 

Proposed Soil Sample Location 

Headwall with Outfall Pipe 
o e e o Fence 

Figure 4 
Proposed Sampling 

Locations for Outfall232-1 
atSWMU 232 

0 15 30 

&<:aloin Fel!llt 

0 3.6 7,2 

----- · Buried Pipe from TA-IV 

Unpaved Road 
SWMU 232-1 

------- 2 Foot Contour 

Concrete Ditch Sandia National Laboratories, New Mexica 
Environmental Gao ra hie Information S stem 



Mapid=000659 09/13/00 SNL C3IS ORO. SB04 OHelfrich dM000659.aml 

• 

41:1000 

413000 

Legend 
1994 Soil Sample Location 

Proposed Soil Sample location 

~ Headwall with Outfall Pipe 

Buried Pipe from TA-IV 

2 Foot Contour 

Previous Excavation Extent 

SWMU 232-1 & 232-2 

413fDO 

413100 

Figure 5 
Proposed Sampling 

Locations for SWMU 232-2 

0 " 

3.6 7.2 

Scala n Me~en: 

Sandia National Laboratories, New Mexico 
Environmental Gao ra hie InformationS stem 



Mapid:::000660 09/13/00 SNL GIS ORO. 6804 DHelfrich dh000660.itm1 

• 

Legend 
1994 Soil Sample Location 

Proposed Soil Sample Location 

Headwall with Outfall Pipe 

Storm Water Grate 

Buried Pipe from TA·IV 

2 Foot Contour 

Unpaved Road 

SWMU233 

412600 

Figure 6 
Proposed Sampling 

Locationf for SWMU 233 

"'===="--.....::'• 
Sca!eln fM;t 

0 3.6 7.2 

Sandia National Laboratories. New Mexico 
Environmental Gee ra hie InformationS stem 



SNL aJS OAG. 6804 DHelfrich clh000661.aml 
412200 

412100 .412200 

Legend 

1994 Soil Sample Location 

• Proposed Soil Sample Location 

2 Foot Contour 

------- -~ -Previous location of buried 
TA-IV Outfall Pipe 

SWMU234 

SWMU46 

412300 

412300 

Figure 7 
Proposed Sampling 

Locations for SWMU 234 

25 50 

Saalo In F&ot 

0 12 

Scale In Me1""& 

Sandia National Laboratories, New Mexico 
Environmental Geo ra hie Information S stem 



r~~r~rr~~~,~~,,~~; 

~~'~'''''''''''''' 

~ QGg<:PM ! D 
---;;-) 

,·i 

Fi--8 8 

I 

' ' 
,/ ' 

I e 

' ' ' ' ' 

11.1 I ..I ill 
INJtRCOilNt:.L'lt:.O 
TO MANZ.ANO AT 

' ' ' \ 
' I 

' ' 

/ 



e e 

Photograph 1: ER Site 230 
Site boundary encompasses the tumbleweed-filled earthen ditch. Lower end of the concrete 

ditch is the storm-water discharge point where the site begins. Tree at left marks the 
approximate lower end of the site. [field visit- 29 Nov 2000] 
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Photograph 2: ER Site 230 
ER sign is located about 60 ft west of the site, which starts below the concrete ditch at 

extreme right of photograph. [field visit- 29 Nov 2000] 
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. Photograph 3: ER Site 230 
The storm-water grate next to the TA-IV fence is plumbed to the concrete ditch above 

ER Site 230. The grate is located approximately 80 ft west of the site. 
[field visit- 29 Nov 2000] 
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Photograph 4: ER Site 231 
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Site begins at the lower end of the concrete ditch where storm-water discharges onto the 
.. ground surface. [field visit- 29 Nov 2000] 
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Photograph 5: ER Site 231 
ER,sign is located about 120 ft northwest of the site, which begins at the lower end of the 

,, concrete ditch. [field visit- 29 Nov 2000] 
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Photograph 6: ER Site 232-1 
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Site boundary encompasses the tumbleweed:--filled earthen ditch. Lower. end of concrete 
ditch is the storm-water discharge point where the site begins. [field visit- 29 Nov 2000] 
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Photograph 7: ER Site 232-1 
ER sign is located about 90 ft northwest of the site, which begins just below the concrete 

ditch. [field visit- 29 Nov 2000]. 
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Photograph 8: ER Sites 232-1 and 232-2 
Concrete ditch above ER Site 232-1 is clearly visible in left center of photograph. 

The drop structure above ER Site 23 2-2 is located farther left. 
[oblique aerial view to west, early 1990s] . 
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Photograph 9: ER Site 232-2 
, Site boundary encompasses the earthen ditch below the headwall and outfall pipe. 

[field visit- 29 Nov 2000] 
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Photograph 10: ER Site 232-2 
Site, boundary encompasses the earthen ditch below the headwall. The storm-water access 

box has a misleading 'sewer' manhole. [field visit- 29 Nov 2000] 
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. Photograph 11: ER Site 233 
Site begins at the storm-water discharge point located between the headwall and the red 

storni-water grate in left center of photograph. Telephone pole with electrical box is at upper 
left comer of photograph. [field visit- 29.Nov 2000] 
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Photograph 12: ER Site 233 
Drop structure on left side of photograph is the second storm-water discharge point at 

ER Site 233. [field visit- 29 Nov 2000] 
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Photograph 13: ER Site 233 
Site boundary extends from near the telephone pole on skyline, through the drop structUre, 

and along the earthen ditch in foreground. [field visit- 29 Nov 2000] 
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Photograph 14: ER Site234 
Site boundary encompasses the earthen ditch that extends from the previous storm-water 
discharge point (located near the highest tree in top center of photograph) to the sewer 

manhole in foreground. The manhole and adjacent electrical vault are not part of the site. 
[field visit- 29 Nov 2000] 
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Photograph 15: ER Site 234 
, Trees and concrete rubble partially obscure the ditch where storm water from the 

ER Site 234 pipe previously discharged. TA-l wastewater from outfall ditch OD-3 also 
· discharged here prior to the construction ofTA-IV. [field visit- 29 Nov 2000] 
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Photograph 16: ER Sites 46 and 234 · 
Construction ofT A-IV and a trench for the storm-sewer outfall pipe that drained 
to ER Site 234. A "new" surface-water ditch cuts across the ;lower-left comer of 

photograph: The nearby outfall ditch OD-1 is marked by trees. 
r oblique aerial view to north, 19781 
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Photograph 17: ER Site 46 
Steel-rebar markers were placed in August 2000 to mark the surviving segments of acid

waste line outfall ditches OD-1 and OD-2. The upper part of ER Site 234 is located along 
the trees. [field visit- 29 Nov 2000] 
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Photograph 18: ER Site 234 
The steel-rebar marker in left center of photograph was placed in August 2000 to mark 
where the storm-sewer outfall pipe was previously located. [field visit- 29 Nov 2000] 
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SWMU 234: RISK SCREENING ASSESSMENT REPORT 

I. Site Description and History 

Solid Waste Management Unit (SWMU) 234 (the Storm Drain System Outfall) at Sandia 
National Laboratories/New Mexico (SNUNM) is located about 145 feet south of Technical 
Area (TAHV on land that is owned by Kirtland Air Force Base {KAFB) and leased to the 
U.S. Department of Energy (DOE). SWMU 234 encompasses 0.15 acres of unpaved ground, 
consisting of a 270-foot-long earthen ditch that previously received storm water from a paved 
parking lot and storage yards located on the south side of Building 981. Storm water discharged 
at the site from the early 1980s through the early 1990s and was directed to the site via buried 
piping. The outfall was built in the early 1980s for the purpose of reducing the amount of soil 
erosion caused by storm water. The site is situated at the slope break between the steeply 
sloping, northern rim of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of 
SWMU 234 is unpaved. Ground elevations at the site range from 5,385 to 5,341 feet, above 
mean sea level {SNUNM April 1995}. 

SWMU 234 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 233. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs {the Environmental Restoration [ER] Project for RCRA Corrective 
Action, and the Storm Water Program annual reporting for National Pollutant Discharge 
Elimination System [NPDES] compliance). The outfalls were added to the SWMU list in 1993, 
even though no chemical releases had been reported for the catchment areas. Similarly, no 
stained soil has been identified at SWMU 234 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; nci anomalies were detected. In September 2000, a review of historical 
aerial photography revealed that TA-l waste water from SWMU 46 had discharged into the 
same area as SWMU 234. This discharge of waste water occurred from 1948 to 1973. 

In the June 1995 No Further Action (NFA) Proposal for SWMU 234, the potential contaminants 
of concern {COGs) were considered to be chromates, antifoulants, chromium, sodium 
hydroxide, hydrochloric acid, diesel fuel, and mineral oil.. This list of COGs was conservatively 

' based upon chemicals used at TA-IV. The analytes of volatile organic compounds {VOCs), 
semivolatile organic compounds (SVOCs), Resource Conservation and Recovery Act {RCRA) 
metals, and chromium-VI are indicative of the COGs. 

The TA-IV outfalls discharge storm water about a dozen days per year in response to 
significant precipitation, typically resulting from summer thunderstorms. The outfalls do not 
discharge industrial waste water or septic waste. The SNUNM Storm Water Program collects 
TA-IV storm-water samples from Station 6 and reports the water quality data in the annual 
SNUNM Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no 
chemical releases have been reported at the TA-IV storm-water outfalls. None of the outfalls 
have been on the SNUNM radioactive materials management area list. 

The annual precipitation for the area, as measured at the Albuquerque International Sunport, is 
8.1 inches. During most rainfall events, rainfall quickly infiltrates the soil near SWMU 234. 
However, virtually all of the moisture subsequently undergoes evapotranspiration. The 
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estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual 
rainfall. 

No springs or other perennial surface-water bodies are located within four miles of SWMU 234, 
which is located approximately 1 ,800 feet north of the active channel of Tijeras Arroyo, but is 
not within the 1 00-year floodplain. Surface water flows only about several times per year in that 
segment of the active channel nearest TA-IV. 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 8.3 miles west 
of SWMU 234. 

Groundwater monitoring for the area surrounding SWMU 234 is conducted as part of the 
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow 
groundwater system and the regional aquifer, underlie SWMU 234. The shallow groundwater 
system is not used for water supply purposes. The depth to the shallow groundwater system is 
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is 
approximately 470 feet bgs. Both the City of Albuquerque and KAFB 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 such species as blue/black gramma and western cheatgrass, are the 
dominant plant community surrounding SWMU 234. The site also is vegetated by ruderal 
species, such as Russian thistle (tumbleweed). 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 Tijeras Supergroup. .4111111.. 
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. These soils 
are slightly calcareous and mildly to moderately alkaline. The runoff potential ranges from slow 
to very rapid, and the hazard of water erosion is slight to severe. The surficial deposits are 
underlain by the upper unit of the Santa Fe Group (Connell et al. 1999}, which consists of 
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the 
coarse-grained alluvial fan/piedmont facies extending westward from the Sandia and Manzano 
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in,the vicinity of 
the site. 

II. Data Quality Objectives 

The Data Quality Objectives (DQOs) for SWMU 234 were presented in two documents: the 
1994 Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit (SAP) 
(SNUNM June 1994} and the 2001 Tijeras Arroyo Outfalls Field Implementation Plan (FlP) 
(SNUNM May 2001 ). The two plans identified the site-specific confirmatory locations, sample 
depths, sampling procedures, and analytical requirements. The DQOs also outlined the Quality 
Control/Quality Assurance (QA/QC) requirements necessary for producing defensible analytical 
data suitable for risk assessment purposes. The confirmatory sampling was designed to 
determine whether soil contamination had resulted from the discharge of T A-IV storm water. 
Therefore, soil samples were collected along the earthen ditch at locations both beneath and 
downslope of the storm-water discharge point. 
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In September 1994, 12 soil samples were collected using either a hand trowel or a hand auger. 
However, only 6 of the 12 soil samples (234-01-A, 234-01-B, 234-05-A, 234-05-B, 234-06-A, 
and 234-06-B) were collected from the earthen ditch. Table 1 shows the analyses performed 
on these six samples, which are representative of the site. Review of historical aerial 
photographs revealed that the other six samples (234-02-A, 234-02-8, 234-03-A, 234-03-B, 
234-04-A, and 234-04-8) were collected at locations where TA-IV storm water had not drained; 
these analytical results are not included in Table 1 and are not considered in this assessment. 

Table 1 
Number of Analyses for Samples Collected in 1994 at SWMU 234 

RCRA 
Sample Type VOCs SVOCs TPH Metals• Radionuclidesb 

Soil 3 3 6 
VOC trip blank 1 - -
Total 4 3 6 

•Includes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters) and tritium. 

6 
-
6 

Sample numbers: 234-01-A, 234-01-B, 234-05-A, 234-05-B, 234-06-A, 234-06-B. 
Sampling date: September 1994. 
Analysis Request/Chain of Custody forms: 00784, 00804. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU =Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

7 
-
7 

Number of 
Analyses 

31 
1 

32 

The sampling at SWMU 234 was conducted as part of a week-long sampling effort that involved 
most of the TA-IV storm-water outfalls. The maximum sampling depth at SWMU 234 was 
3 feet bgs. The soil samples were analyzed for VOCs, SVOCs, total petroleum hydrocarbons 
(TPH), RCRA metals, chromium-VI, and radionuclides (gamma emitters and tritium). The 
samples were submitted to Environmental Control Technology Corporation (ENCOTEC}, 
Quanterra, and the on-site SNUNM Radiation Protection Sample Diagnostic (RPSD) · 
Laboratory. 

No VOCs, SVOCs, or TPH were detected in the 1994 soil samples. Two metals (arsenic and 
barium) were detected at levels slightly above background. No radionuclides were reported 
above background levels. A VOC trip blank was supplied by ENCOTEC. In accordance with 
the SAP, the other QA/QC samples (duplicates and equipment [aqueous rinsate] blanks) were 
collected at nearby SWMUs 230, 232, and 235. No significant QA/QC problems were identified 
in the QA/QC samples. 

In June 2001, soil samples were collected at two locations along the earthen ditch (Table 2) at 
depths of 0 to 1 foot bgs and 5 to 6 feet bgs, downslope of the storm-water discharge point (the 
southern end of the concrete ditch). The 0- to 1-foot-bgs samples were collected with a hand 
trowel. Because of the uneven terrain and the large cobbles that serve as erosion control, a . 
backhoe was used to collect the 5-foot-bgs soil samples from the earthen ditch. The New 
Mexico Environment Department (NMED) verbally approved use of the backhoe before the 
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sampling was conducted. The soil samples were analyzed for VOCs, SVOCs, TPH, RCRA 
metals, chromium-VI, and radionuclides (gamma emitters, tritium, and gross alpha/beta). The 
soil samples were submitted to General Engineering Laboratories Inc. (GEL), and the RPSD 
Laboratory. 

Table 2 
Number of Analyses for Samples Collected in 2001 at SWMU 234 

RCRA 
Sample Type VOCs SVOCs TPH Metals8 Radionuclidesb 

Soil 3 3 3 3 3 
Duplicate 1 1 1 1 1 
VOCTrip Blank 1 - - - -
Equipment Blank 1 1 1 1 1 
Total Samples 6 5 5 5 5 

8 lncludes the eight RCRA metals and chromium-VI. 
blncludes isotopic analyses (gamma emitters), gross alpha/beta, and tritium. 
Sample numbers: TJAOU-234-GR-07, T JAOU-234-GR-07-DU, and TJAOU-234-GR-08. 
Sampling date: June 14, 2001. 
Analysis RequesVChain of Custody forms: 604315, 604316, 604568, 604569. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU = Solid Waste Management Unit. 
TPH =Total petroleum hydrocarbon. 
VOC = Volatile organic compound. 

= Information not available. 

Number of 
Analyses 

15 
5 
1 
5 

26 

No VOCs were reported in the 2001 soil samples. Seventeen SVOCs were reported, with 
pyrene having the maximum value at only 603 parts per billion (ppb). The maximum TPH 
concentration was 1,820 ppb. Two metals (chromium and chromium-VI) were reported at 
concentrations slightly above background. No radionuclides were reported above background 
levels. 

A total of 11 QNQC analyses are applicable to the June 2001 sampling at SWMU 234. As 
f?hown in Table 2, the QNQC analyses consisted of five soil duplicates, one aqueous VOC trip 
blank, and five equipment blanks. The duplicate soil samples were collected at a ratio of one 
duplicate per three environmental samples. The aqueous VOC trip blank was supplied by GEL 
Equipment (aqueous rinsate) blanks were prepared for each suite of analytes. No significant 
problems were identified in the QNQC samples. 

Table 3 summarizes the analytical methods and the data quality requirements from both the 
SAP and FIP. Excluding the QNQC samples, a total of 55 analyses were reported for the 
SWMU 234 confirmatory soil samples. This includes 51 analyses from the off-site laboratories 
(ENCOTEC, Quanterra, and GEL) and 4 samples from the on-site RPSD laboratory. 

The analytical data were verified/validated by SNUNM in accordance with the ER Project 
Quality Assurance Project Plan. The 1994 analytical data were reviewed using the Data 
VerificationNalidation (DV) process (SNUNM July 1994) involving DV1 and DV2 checklists 
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Table 3 
Summary of Data Quality Requirements and Total Number of Analyses for 

Confirmatory Soil Samples Collected at SWMU 234 

Analytical Analyses from 
Method8 Data Quality Level Off-Site Laboratoriesb 

VOCs Defensible 6 
EPA Method 8260A 
SVOCs Defensible 6 
EPA Method 8270 
TPH Defensible 9 
EPA Method 8015 
RCRA metals Defensible 9 
EPA Method 6010/7000 
Chromium-VI Defensible 9 
EPA Method 6010/7000 
Gamma Spectroscopy Defensible 4 
EPA Method 901.1 
Tritium Defensible 5 
EPA Method 901.1 
Gamma Alpha/Beta Defensible 3 
EPA Method 900 . 

Total number of - 51 
analysesd 

8 From EPA (November 1986). 
bThe off-site laboratories are ENCOTEC, Quanterra, and GEL 
"The on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory. 
dThe number of analyses does not include QA/QC samples. 
EPA =U.S. Environmental Protection Agency. 
GEL =General Engineering Laboratories Inc. 
QA/QC =Quality assurance/quality control. 
RCRA = Resource Conservation and Recovery Act. 
SVOC = Semivolatile organic compound. 
SWMU =solid waste management unit. 
TPH =Total petroleum hydrocarbon. 
VOC =Volatile organic compound. 

Analyses from 
On-Site Laboratoryc 

-

-

-

-

-

4 

-

-

4 

(Attachment M). The 2001 analytical data were reviewed using DV3 procedures according to 
the "Data Validation Procedure for Chemical and Radiochemical Data" SNUNM Environmental 
Restoration Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNUNM January 
2000}. The DV3 reports are presented in Attachment M. The gamma-spectroscopy data from 
the RPSD Laboratory were reviewed according to "Laboratory Data Review Guidelines," 
Procedure No: RPSD-02-11, Issue No: 02 (SNUNM July 1996). The RPSD gamma
spectroscopy results are presented in Attachment M. Review of the 1994 and 2001 analyses 
confirm that the analytical data from the four analytical laboratories are defensible and therefore 
acceptable for use in the NFA proposal. Therefore, the DQOs have been fulfilled. 
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Ill. Determination of Nature, Rate, and Extent of Contamination 

111.1 Introduction 

The determination of the nature, migration rate, and extent of contamination at SWMU 234 was 
based upon an initial conceptual model validated with confirmatory soil sampling. The initial 
conceptual model was developed from the review of engineering drawings, ER Project records, 
and NPDES documents. The DOOs contained in the SAP and FIP identified the sample 
locations, sample density, sample depth, and analytical requirements. The sample data were 
subsequently used to develop the final conceptual model for SWMU 234. The quality of the 
data used to specifically determine the nature, migration rate, and extent of contamination is 
described below. 

111.2 Nature of Contamination 

Both the nature of contamination and the potential for the degradation of COGs at SWMU 234 
were evaluated using laboratory analyses of the confirmatory soil samples (Section IV). The 
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and 
radionuclides. The analyses characterized any potential contaminants resulting from the 
discharge of TA-IV storm water. The analytes and methods listed in Table 3 are appropriate for 
characterizing the COGs and potential degradation products at SWMU 234. 

111.3 Rate of Contaminant Migration 

SWMU 234 is an inactive site. No spills of chemical or radioactive materials have been 
reported for the catchment area that previously drained to SWMU 234. If any spills or releases 
had occurred, the rate of COG migration from surficial soil would be dependent predominantly 
upon precipitation and occasional storm-water flow as described in Section V. Data available 
from the TAG Investigation; numerous SNUNM monitoring programs for air, water, and 
radionuclides; various biological surveys; and meteorological monitoring are adequate for 
characterizing the rate of COG migration at SWMU 234. 

111.4 Extent of Contamination 

Surface and subsurface confirmatory soil samples were collected from SWMU 234 in 1994 and 
2001 to determine whether contaminants were present. The locations and depths of the 2001 
samples were determined using verbal guidance from NMED. The two phases (1994 and 
2001) of confirmatory soil sampling were collected from the ground surface to a maximum 
depth of 5 feet. Sampling at a more extensive variety of depths was not a concern at 
SWMU 234 because no chemical spills had occurred, and neither the concrete ditch nor the 
surrounding soil were stained or discolored. In summary, the design of the confirmatory 
sampling was appropriate and adequate to determine the nature, migration rate, and extent of 
residual COGs in surface and subsurface soils at SWMU 234. 
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IV. Comparison of COCs to Background Screening Levels 

Site history and characterization activities were used to identify potential COGs. The 
SWMU 234 NFA proposal describes the identification of COGs and the sampling that was 
conducted in order to determine the concentration levels of those COGs across the site. 
Generally, COGs evaluated in this risk assessment include all detected organic and all 
radiological and inorganic COGs 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. Nondetect organic constituents not 
included in this assessment were found 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 COG found for 
the entire site. The SNUNM maximum background concentration (Dinwiddie September 1997, 
Tharp 1999) was selected to provide the background screening listed in Tables 4 and 5. 
Human health nonradiological COGs also were compared to SNUNM proposed Subpart S 
action levels, if applicable (Table 4) (IT July 1994). 

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 COGs were evaluated. The nonradiological COGs included 
both organic and inorganic compounds~ 

Table 4 lists nonradiological COGs and Table 51ists the radiological COCs for the human health 
and ecological risk assessments at SWMU 234. Each table shows the applicable SNUNM 
background concentration screening values (Dinwiddie September 1997, Tharp 1999). 
Tables 4 and 5 are discussed in Sections Vl.4, Vll.2, and Vll.3. 

V. Fate and Transport 

The primary release of COGs at SWMU 234 may have occurred to the surface soil as a result 
of discharge of storm-water runoff from T A-IV. Wind, water, and biota are natural mechanisms 
of COG transport from the primary release point. Because the site is a deeply incised channel 
with surrounding vegetation, wind is unlikely to be a significant mechanism for COC transport 
from the site. 

Water at SWMU 234 was received primarily as storm-water discharge from TA-IV. Storm-water 
runoff was released at an outfall near the top of the northern embankment of Tijeras Arroyo. 
Below the outfall, this water flowed through an open, unlined channel toward Tijeras Arroyo. 
This channel split into multiple channels as it descended the embankment. Additional water 
received at this site includes precipitation (rain and occasionally snow). Based upon the 
average rainfall measured at the nearby Albuquerque International Sunport, the site receives 
approximately 8.1 inches of precipitation per year. 

Because of the relatively steep slope of the open channel, surface water readily flows from the 
site, allowing little time to infiltrate. However, the coarse nature of the soil in the channel allows 
for rapid infiltration and percolation of surface water near the soil surface. Water that infiltrates 
into the soil will continue to percolate through the soil until field capacity is reached. COCs may 
be leached deeper into the subsurface soil with this percolation. Evapotranspiration rates in the 
area of the site are high (averaging approximately 95 to 99 percent of the water received as 
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Table4 
Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 

Comparison to the Associated SNIJNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

Maximum SNLINM Background Applicable SNL/NM 
Concentration Concentration Background BCF Log K0 w (for organic 

COC Name cmwk!:!l Cmalk!:!l3 Screenina Value? (maximum aauaticl COCs) 

Arsenic 7 4.4 No 44° NA 

Barium 240 200 No 170d NA 

Beryllium 0.496 0.80 Yes 19C NA 

Cadmium 2.9 <1 No 64° NA 

Chromium, total 17.7 16.2 No 16° NA 

Chromium VI 2.08 NC Unknown 16° NA 

Lead 13 11.2 No 49° NA 

Mercury 0.0603 <0.1 Unknown 5500° NA 

Selenium 0.139 <1 Unknown soo1 NA 

Silver 1 <1 No 0.5° NA 

Acenaphthene 0.00626 J NA NA 3898 3.928 

Anthracene 0.0212 J NA NA 917° 4.45° 

Benzo(a)anthracene 0.258 NA NA 1o,ooo• 5.61 8 

Benzo(a)pyrene 0.435 NA NA 3,oooc 6.04° 

Benzo(b)fluoranthene 0.506 NA NA - 6.1248 

Benzo{ghi)peQ1ene 0.309 NA NA 58,8848 6.588 

Benzo(k)fluoranthene 0.471 NA NA 93,3258 6.848 

Bis (2-ethylhexvll phthalate 0.0803 NA NA 851h 7.68 

Carbazole 0.0182 J NA NA - -
Chrysene 0.435 NA NA 1s,ooo8 5.91 8 

Di-n-butyl phthalate 0.0207 J NA NA 6,761h 4.61 8 

Di-n-octvl phthalate 0.0102 J NA NA 9,3348 5.228 

Fluoranthene 
--- ----

0.450 1'!1'. NA 12,3028 4.908 
-- -

Refer to footnotes at end of table. 
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Bioaccumulator?b 

(BCF>40, Jog Kow>4) 

Yes 

Yes 

No 

Yes 

No 

No 
Yes 

Yes 

Yes 
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Yes 
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Yes 

Yes 

Yes 
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Table 4 (Concluded) 

Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 
Comparison to the Associated SNLJNM Background Screening Value, BCF, Log Kow 

Is Maximum COC 
Concentration Less 
Than or Equal to the 

Maximum SNLINM Background Applicable SNLINM 
Concentration Concentration Background 

COCName (mg/kg) (mg/kg)a Screening Value? 

Fluorene 0.00666 J NA NA 

lndeno(1,2.3-c,d)pyrene 0.345 J NA NA .. 

Phenanthrene 0.139 NA NA 
Pyrena 0.603 NA NA 

Note: Bold indicates the COGs that exceed the background screening values and/or are bloaccumulators. 
8 From Dinwiddie (September 1997) Tijeras Supergroup Soils. 
bNMED (March 1998). 
ovanicak {March 1997). 
dNeumann {1976). 
8 Micromedex{1998) 
1callahan et al. {1979). 

9Parameter was nondetect. Concentration is approximately 0.5 of the detection limit. 
hHoward {1989) 
'Howard (1990) 

B = Constituent was found in associated blank. 

BCF = Bioconcentration factor. 

COG = Constituent{s) of concern. 

J = Estimated value. 

Kow 

Log 

mglkg 

NA 

NC 

NMED 

= Octanol-water partition coefficient. 

= Logarithm {base 1 0). 

= Milligram{s) per kilogram. 

= Not applicable. 

= Not calculated. 

= New Mexico Environment Department. 

SNUNM = Sandia National Laboratories/New Mexico. 

SWMU = Solid Waste Management Unit. 

= Information not available. 

BCF Log Kow (for organic 
(maximum aquatic) COCs) 

2,2398 4.188 

59,4078 6.588 

23,800° 4.63° 

36,300° 5.328 
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Table 5 
Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with 

Comparison to the Associated SNUNM Background Screening Value and BCF 

Is Maximum CCC 
SNUNM Concentration Less Than 

Maximum Background or Equal to the Applicable Is COCa 
Concentration Concentration SNUNM Background BCF Bioaccumulator?b 

CCC Name (pCi/g) (pCVg)a Screening Value? (maximum aquatic) 
Th-232 6.46 1.54 No 3000C 
U-238 1.79 1.3 No 900C 
U-235 0.278 (MDA) 0.18 No 900C 
H-3 0.006 1MDAL_ 

--
0.021e 

- -
Yes 0 

Note: Bold indicates COCs that exceed background screening values and/or are bioaccumulators. 
aFrom Dinwiddie (September 1997), North Supergroup Soils (background values not calculated for Tijeras). 
bNMED (March 1998). 
csaker and Soldat (1992). 
dYanicak (March 1997). 

(BCF>40) 
Nod 
Yes 
Yes 
No 

eThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium background value of 420 pCi/L. The pCi/L 
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. 
BCF = Bioconcentration factor. 
COC = Constituent(s) of concern. 
g = Gram(s). 
L =Liter. 
MDA =Minimum detectable activity. 
NMED = New Mexico Environment Department. 
pCi = Picocurie(s). 
SNUNM = Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
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precipitation), and therefore most of the water that infiltrates into the soil is expected to be lost 
through this process. Because of the low annual precipitation, high evapotranspiration rates, 
and depth to groundwater at this site (in excess of 270 feet bgs), infiltration and percolation are 
not expected to be sufficient to leach COCs into groundwater. 

COCs can enter the food chain via uptake by plant roots. These COCs may be transported to 
the aboveground tissues where they may be either consumed by herbivores or returned to the 
soil as litter. Aboveground litter is capable of transport by wind until consumed by decomposer 
organisms in soil. Constituents in plant tissues that are consumed by herbivores may be either 
absorbed into tissues or returned to the soil in feces (either at the site or transported from the 
site by the herbivore). The herbivore may be eaten by a carnivore or scavenger and the 
constituents in the tissues again will be either absorbed or excreted by the consumer. The 
potential for transport of the constituents within the food chain is dependent upon both the 
mobility of the species that comprise the food chain and the potential for the constituent to 
accumulate in tissues and be transferred across the links in the food chain. The natural 
vegetation at SWMU 234 is grassland; however, the habitat has been highly disturbed by 
construction activities associated with T A-IV. Because of the small size of the site, the arid 
environment, and the disturbed nature of the habitat, food-chain uptake is not considered to be 
a potentially significant transport mechanism at this site. 

The COCs at SWMU 234 include both inorganic and organic constituents. The inorganic 
constituents include both radiological and nonradiological analytes. The inorganic COCs are 
elemental in form and generally are not considered to be degradable. Radiological COCs, 
however, undergo decay to stable isotopes or radioactive daughter elements. Other 
transformations of inorganic consitituents may include changes in valence (oxidation/reduction 
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from 
soil to seleno-amino acids in plants). The rate of these processes, however, will be limited by 
the aridity of the environment at this site. Organic COCs may be degraded through photolysis, 
hydrolysis, and biotransformation. Photolysis requires light, and therefore takes place in the air, 
at the ground surface, or in surface water. Hydrolysis includes chemical transformations in 
water and may occur in the soil solution. Biotransformation (i.e., transformation due to plants, 
animals, and microorganisms) may occur; however, biological activity may be limited by the arid 
environment at this site. Some organic COCs (e.g., acetone) may be lost through volatilization. 

Table 6 summarizes the fate and transport processes that may occur at SWMU 234. Because 
. the site is an open channel for storm-water runoff from T A-IV, the potential for COC transport 
via surface-water runoff is high. COCs that have leached into the subsurface soil will be 
protected from transport by surface-water flow. The potential for significant transport by wind is 
low and the potential for COCs to leach into groundwater is very low due to both the depth to 
groundwater and the arid environment. The site is open to use by wildlife, and some vegetation 
occurs at the site; therefore, uptake into the food chain is possible, but the small size of the site 
and the disturbed nature of the habitat make this an insignificant transport mechanism for 
COCs. The potential for significant loss of COCs by degradation and/or transformation is 
generally low; however, some organics may be lost near the soil surface through volatilization. 
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Table 6 
Summary of Fate and Transport at SWMU 234 

Transport and Fate Mechanism Existence at Site Significance 
Wind Yes Low 
Surface runoff Yes Hiqh 
Migration to groundwater No None 
Food chain uptake Yes Low 
Transformation/degradation Yes Low 

SWMU = Solid Waste Management Unit. 

VI. Human Health Risk Screening Assessment 

Vl.1 Introduction 

Human health risk screening assessment of this site includes a number of steps that culminate 
in a quantitative evaluation of the potential adverse human health effects caused by 
constituents located at the site. The steps to be discussed include the following: 

Step 1. Site data are described that provide information on the potential COGs, as well as the 
relevant physical characteristics and properties of the site. . 

Step 2. Potential pathways are identified by which a representative population might be exposed to 
the COGs. 

Step 3. The potential intake of these COGs by the representative population is calculated using a 
tiered approach. The first component of the tiered approach includes two screening 
procedures. One screening procedure compares the maximum concentration of the COG 
to an SNUNM maximum background screening value. COGs that are not eliminated 
during the first screening procedure are subjected to a second screening procedure that 
compares the maximum concentration of the COG to the SNUNM proposed SubpartS 
action level. 

Step 4. Toxicological parameters are identified and referenced for COGs that were not eliminated 
durinQ the screeninq steps. . 

Step 5. Potential toxicity effects (specified as a hazard index [HI]) and estimated excess cancer 
risks are calculated for nonradiologicaiCOCs and background. For radiological COGs, 
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer 
risk are calculated by subtracting applicable background concentrations directly from 
maximum on-site contaminant values. This background subtraction applies only when a 
radiological COG occurs as contamination and exists as a natural background 
radionuclide. 

Step 6. These values are compared with guidelines established by the U.S. Environmental 
Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation 
and potential site cleanup are required. Nonradiological COG risk values also are 
compared to background risk so that an incremental risk can be calculated. 

Step 7. Uncertainties reqardinq the contents of the previous steps are addressed. 

Vl.2 Step 1. Site Data 

Section I of this risk assessment provides the site description and history for SWMU 234. 
Section II presents the argument that DQOs were satisfied. Section Ill describes the 
determination of the nature, rate, and extent of contamination. 

. 
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Vl.3 Step 2. Pathway Identification 

SWMU 234 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). Because of 
the location and characteristics of the potential contaminants, the primary pathway for human 
exposure is considered to be soil ingestion for the non radiological COGs and direct gamma 
exposure for the radiological COGs. The inhalation pathway for both nonradiological and 
radiological COGs is included because the potential exists to inhale dust and volatiles. Soil 
ingestion is included for the radiological COGs as well. No water pathways to the groundwater 
are considered. Depth to groundwater at SWMU 234 is approximately 270 feet bgs. Because 
of the lack of surface water or other significant mechanisms for dermal contact, the dermal 
exposure pathway is not considered to be significant. No intake routes through plant, meat, or 
inilk ingestion are considered appropriate for the industrial land use scenario. However, plant 
uptake is considered for the residential land use scenario. 

Pathway Identification 

Nonradiological Constituents Radiological Constituents 
Soil ingestion Soil ingestion 
Inhalation (dust and volatiles) Inhalation (dust and volatiles) 
Plant uptake (residential only) Plant uptake (residential only) 

Direct oamma 

Vl.4 Step 3. COC Screening Procedures 

This section discusses Step 3, which includes the two screening procedures. The first 
screening procedure compared the maximum COC concentration to the background screening 
level. The second screening procedure compared maximum COC concentrations to SNUNM 
proposed Subpart S action levels. This second procedure was applied only to COGs that were 
not eliminated during the first screening procedure. 

Vl.4.1 Background Screening Procedure 

V/.4.1.1 Methodology 

Maximum concentrations of nonradiological COGs were compared to the approved SNUNM 
maximum screening levels for this area (Dinwiddie September 1997). The SNUNM maximum 
background concentration was selected to provide the background screen in Table 4 and was 
used to calculate risk attributable to background in Table 10 (Section Vl.6.2). Only the COGs 
that either were detected above their respective 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 COGs 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. 
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This approach is consistent with DOE Order 5400.5, "Radiation Protection of the Public and the 
Environment" (DOE 1993}. Radiological COCs that did not have a background value and 
were detected above the analytical minimum detectable activity were carried through the risk 
assessment at their maximum levels. The resultant radiological COCs remaining after this step 
are referred to as background-adjusted radiological COCs. 

V/.4.1.2 Results 

Tables 4 and 5 present the maximum COC concentrations at SWMU 234 that were compared 
to the SNUNM maximum background values (Dinwiddie September 1997) for the human 
health risk assessment. For the non radiological COCs, six constituents were measured at 
concentrations greater than their respective background values. Three nonradiological COCs 
had no quantifiable background concentration, so it is not known whether those COCs 
exceeded background values. Seventeen COCs were organic compounds that do not have· 
corresponding calculated background concentrations. 

The maximum concentration value for lead is 13 milligrams (mg) per kilogram (kg). The EPA 
intentionally does not provide any human health toxicological data on lead; therefore, no risk 
parameter values could be calculated. However, NMED guidance for lead screening · 
concentrations for construction and industrial land use scenarios are 750 and 1500 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 less than all the screening values; therefore, lead is eliminated from 
further consideration in the human health risk assessment. 

For the radiological COCs, only three constituents (Th-232, U-235, and U-238) exhibited a 
maximum activity concentration or minimum detectable activity slightly greater than their 
corresponding background values. 

Vl.4.2 Subpart S Screening Procedure 

V/.4.2.1 Methodology 

The maximum concentrations of nonradiological COCs not eliminated during the background 
screening process were compared with action levels (IT July 1994) calculated using methods 
and equations promulgated in the proposed RCRA SubpartS (EPA 1990) and Risk 
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, all 
calculations were based upon the assumption that receptor doses from both toxic and 
potentially carcinogenic compounds result most significantly from ingestion of contaminated 
soil. Because all of the samples were taken from the surface and near-surface soils, this 
assumption is considered valid. If there were ten or fewer COGs, and each had a maximum 
concentration of less than 1/1 0 the action level, then the site was judged to pose no significant 
health hazard to humans. If there were more than ten COCs, then the Subpart S screening 
procedure was not performed. 
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V/.4.2.'2 Results 

Table 4 indicates that more than ten COCs failed the background screening procedure. 
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that 
exceeded the background screening values were carried forward in the risk assessment 
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value 
were calculated for each COC. 

Because radiological COCs have no predetermined action levels analogous to proposed 
Subpart S levels, this step in the screening process was not performed for radiological COCs. 

Vl.5 Step 4. Identification of Toxicological Parameters 

Tables 7 (nonradiological) and 8 (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 7 were from the Integrated Risk Information System (IRIS) (EPA 
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), and the 
Region 9 (EPA 1996) and Region 3 (EPA 1997b) electronic databases. Dose conversion 
factors (DCFs) used in determining the excess TEDE values for radiological COCs for the 
individual pathways were the default values provided in the RESRAD computer code (Yu et al. 
1993a) as developed in the following documents: · 

• DCFs for ingestion and inhalation are taken from "Federal Guidance Report 
No. 11, Limiting Values of Radio nuclide 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 DOEIEH-0070, "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public" (DOE 1988). 

• DCFs for volume contamination (exposure to contamination deeper than the 
immediate surface of the site) were calculated using the methods discussed in 
"Dose-Rate Conversion Factors for External Exposure to Photon Emitters in Soil" 
(Kocher 1983) and in ANUEAIS-8, Data Collection Handbook to Support Modeling 
the Impacts of Radioactive Material in Soil (Yu et al. 1993b ). 

Vl.6 Step 5. Exposure Assessment and Risk Characterization 

Section Vl.6.1 describes the exposure assessment for this risk assessment. Section Vl.6.2 
provides the risk characterization, including the HI and excess cancer risk for both the potential 
nonradiological COCs and associated background for industrial and residential land uses. The 
incremental TEDE and incremental estimated cancer risk are provided for the background
adjusted radiological COCs for both industrial and residential land uses. 
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Table 7 
Toxicological Parameter Values for SWMU 234 Nonradiological COCs 

SF0 Sfinh 
RfD0 RfDinh (mglkg- (mglkg- Cancer 

COC Name {mg/kg-d) Confidence• (mg/kg-d) Confidence• day)·1 day)"1 Classb 
Arsenic 3E-4° M - - 1.5E+0° 1.5E+1° A 
Barium 7E-2° M 1.4E-4d - - - -
Cadmium SE-4° H 5.7E-5d - - 6.3E+0° B1 
Chromium, 1E+0° L 5.7E-71 - - - -
total 
Chromium VI SE-3° L - - - 4.2E+1° A 
Mercury 3E-4" - . B.6E-5° M - - D 
Selenium SE-3° H - - - - D 
Silver SE-3° L - - - - D 
Acenaphthene 6E-2° L 6E-2d - - - -
Anthracene 3E-1° L 3E-1d - - - D 
Benzo(a) - - - - 7.3E-1d 7.3E-1d -
anthracene 
Benzo(a) - - - - 7.3E+0° 7.3E+Od B2 
pyrene 
Benzo(b) - - - - 7.3E-1d 7.3E-1d B2 
fluoranthene 
Benzo(ghi) - - - - 7.3E+Od 7.3E+Od · B2 
perylene9 
Benzo(k) - - - - 7.3E-2d 7.3E-2d B2 
fluoranthene 
Bis (2- 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl) 
phthalate 
Carbazole - - - - 2E-2" 2E-2d B2 
Chrysene - - - - 7.3E-3d 7.3E-3d B2 
Di-n-butyl 1E-1° L 1E-1d - - - D 
phthalate 
Di-n-cetyl 2E-2" - 2E-2" - - - -
phthalate 
Fluoranthene 4E-2° L 4E-2d - - - D 
Fluorene 4E-2° L 4E-2d - - - . D 
lndeno(1,2,3- - - - - 7.3E-1d 7.3E-1d B2 
c,d)pyrene 
Phenanthreneh 3E-1° L 3E-1d - - - D 
Pyrene 3E-2° L 3E-2d - - - D 

•confidence associated with IRIS (EPA 1998a) database values. Confidence: L =low, M =medium, H =high. 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 199Ba), with the 
exception of carbazole, which was taken from HEAST (EPA 1997a): 

A = Human carcinogen. 
81 = Probable human carcinogen. Limited human data available. 
B2 =Probable human carcinogen. Sufficient evidence in animals and inadequate or no evidence in 

humans. 
D = Not classifiable as to human carcinogenicity. 
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Table 7 (Concluded) 
Toxicological Parameter Values for SWMU 234 Nonradiological COCs 

"Toxicological parameter values from IRIS electronic database (EPA 199Ba). 
d'foxicological parameter values from EPA Region 9 electronic database (EPA 1996). 
eToxicological parameter values from HEAST database (EPA 1997a). 
'Toxicological parameter values from EPA Region 3 electronic database (EPA 1997b). 
9Benzo(ghi)perylene does not have toxicological parameter values. Dibenz(ah)anthracene used as a surrogate. 
hPhenanthrene does not have toxicological parameter values. Anthracene used as a surrogate. 
COG = Constituent(s) of concern. 
EPA =U.S. Environmental Protection Agency. 
HEAST =Health Effects Assessment Summary Tables. 
IRIS = Integrated Risk_ Information System. 
mg/kg-d = Milligram(s) per kilogram per day. 
(mg/kg-day)"1 =Per milligram per kilogram per day. 
RID;nh = Inhalation chronic reference dose. 
RfD0 = Oral chronic reference dose. 
SF;nh = Inhalation slope factor. 
SF0 =Oral slope factor. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Table 8 
Radiological Toxicological Parameter Values f-or SWMU 234 COCs Obtained from 

RESRAD Risk Coefficientsa 

SF0 SFinh SFev 
COCName. (1/pCi) (1/pCi) (g/pCi-yr) Cancer Classb 

Th-232 3.30E-11 1.90E-08 2.00E-11 A 
U-238 6.20E-11 1.20E-08 6.60E-08 A 
U-235 . 4.70E-11 1.30E-08 1.7E-07 A 

8 From Yu et al. (1993a). 
bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989): A= Human carcinogen for 
high dose and high dose rate (i.e., greater than 50 rem per year). For low-level environmental exposures, 
the carcinogenic effect has not been observed and documented. 
1/pCi =One per picocurie. 
COC = Constituent(s) of concern. 
EPA = U.S. Environmental Protection Agency. 
g/pCi-yr = Gram(s) per picocurie per year. 
SFev = External volume exposure slope factor. 
SF;nh = Inhalation slope factor. 
SF0 =Oral (ingestion) slope factor. 
SWMU =Solid Waste Management Unit. 
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Vl.6.1 Exposure Assessment 

Appendix 1 provides the equations and parameter input values used in calculating intake values 
and subsequent HI and excess cancer risk values for the individual exposure pathways. The 
appendix shows parameters for both industrial and residential land use scenarios. The 
equations for nonradiological COGs are based upon the RAGS (EPA 1989}. Parameters are 
based upon information from the RAGS (EPA 1989}, as well as other EPA guidance 
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the 
RAGS (EPA 1989). For radiological COGs, the coded equations provided in RESRAD 
computer code are used to estimate the incremental TEDE and cancer risk for individual 
exposure pathways. Further discussion of this process is provided in the Manual for 
Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1 993a). 

Although the designated land use scenario is industrial for this site, risk and TEDE values for a 
residential land use scenario also are presented only to provide perspective of potential risk to 
human health under the more restrictive land use scenario. 

Vl.6.2 Risk Characterization 

Table 9 shows an HI of 0.03 and an estimated excess cancer risk of 6E-6 for the SWMU 234 
nonradiological COGs under the designated industrial land use scenario. The numbers 
presented include exposure from soil ingestion and dust and volatile inhalation for 
nonradiological COGs. Table 10 shows an HI of 0.01 and an estimated excess cancer risk of 
2E-6, assuming the maximum background concentrations of the SWMU 234 associated 
background constituents for the designated industrial land use scenario. 

For the radiological COGs, contribution from the direct gamma exposure pathway is included. 
For the industrial land use scenario, an incremental TEDE of 13 millirem (mrem) per year (/yr) 
was calculated. In accordance with EPA guidance found in Office of Solid Waste and 
Emergency Response Directive No. 9200.4-18 (EPA 1997c), an incremental TEDE of 
15 mrem/yr was used for the probable land use scenario (industrial in this case); the calculated 
dose value for SWMU 234 for the industrial land use scenario was well below this guideline. 
The estimated excess cancer risk was 1.9E-4. 

For the residential land use scenario, the HI was 3 and the excess cancer risk was 1 E-4 for 
nonradiological COGs (Table 9). The numbers in the table include exposure from soil ingestion, 
dust and volatile inhalation, and plant uptake. Although the EPA (EPA 1991) generally 
recommends that inhalation not be included in a residential land use scenario, this pathway was 
evaluated because of the potential for soil in Albuquerque, New Mexico, to be eroded and, 
subsequently, for dust to be present in predominantly residential areas. Because of the nature 
of the local soil, other exposure pathways were not considered (see Appendix 1}. Table 10 
shows that for the SWMU 234 associated background constituents, the HI is 0.3 and the 
calculated excess cancer risk is 5E-5. 

For the radiological COGs, the incremental TEDE for the residential land use scenario was 
23 mrem/yr. The guideline being used was 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 234 under the residential land use scenario was well 
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Table 9 
Risk Assessment Values for SWMU 234 Nonradiological COCs 

Industrial Land Use Residential Land Use 
Maximum Scenario• Scenario• 

Concentration Hazard Cancer Hazard Cancer 
COC Name (mg/kg) Index Risk Index Risk 

Arsenic 7 0.02 4E-6 0.40 BE-5 
Barium 240 0.00 - 0.04 -
Cadmium 2.9 0.01 1E-9 2.37 2E-9 
Chromium, total 17.7 0.00 - O.Q1 -
Chromium VI 2.08 0.00 5E-9 0.00 BE-9 
Mercury 0.0603 0.00 - 0.10 -
Selenium 0.13b 0.00 - 0.05 -
Silver 1 0.00 - 0.04 -
Acenaphthene 0.00626 J 0.00 - 0.00 -
Anthracene 0.0212 J 0.00 - 0.00 -
Benzo a anthracene 0.258 0.00 7E-8 0.00 9E-7 
Benzo a)pyrene 0.435 0.00 1E-6 0.00 1E-5 
Benzo b fluoranthene 0.506 0.00 1E-7 0.00 1 E-6 
Benzo(ghi)perylene 0.309 0.00 8E-7 0.00 1E-5 
Benzo k fluoranthene 0.471 0.00 1E-8 0.00 1E-7 
Bis(2-ethylhexyl)phthalate 0.0803 0.00 4E-10 0.00 3E-9 
Carbazole 0.0182 J 0.00 1 E-10 0.00 BE-6 
Chrysene 0.435 0.00 1E-9 0.00 2E-8 
Di-n-butyl phthalate 0.0207 J 0.00 - 0.00 -
Di-n-octvl phthalate 0.0102J 0.00 - 0.00 -
Fluoranthene 0.450 0.00 - 0.00 -
Fluorene 0.00666 J 0.00 - 0.00 -
lndeno(1 ,2,3-c,d) ()yrene 0.345J . 

0.00 9E-8 0.00 6E-7 
Phenanthrene 0.139 0.00 - 0.00 -
Pyrena 0.603 0.00 - 0.00 -

Total 0.03 6E-6 I 3 1E-4 . 

8 From EPA (1989). 
bParameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit. 
COC = Constituent(s) 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. 
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Table 10 
Risk Assessment Values for SWMU 234 Nonradiological Background Constituents e. 

Industrial Land Use 
Background Scenariob 

Concentrations Hazard Cancer 
COC Name (mg/kg) Index Risk 

Arsenic 4.4 0.01 2E-6 
Barium 200 0.00 -
Cadmium <1 - -
Chromium, total 16.2 0.00 -
Chromium VI NC - -
Mercury <0.1 - -
Selenium <1 - -
Silver <1 - -

Total O.Q1 2E-6 
8 From Dinwiddie (September 1997), Tijeras Supergroup Soils. 
bFrom EPA (1989). 
COG = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not available. 

Residential Land Use 
Scenariob 

Hazard Cancer 
Index Risk 
0.25 SE-5 
0.03 -
- -

0.01 -
- -
- -
- -
- . -

0.3 5E-5 

below this guideline. Consequently, SWMU 234 is eligible for unrestricted radiological release 
because the residential land use scenario resulted in an incremental TEDE of Jess than 
75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.0E-4. The excess 
cancer risk from the nonradiological COGs and the radiological COGs is not additive, as noted 
in the RAGS (EPA 1989). 

VJ.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, the HI for nonradiological COGs was 0.03 (less than the 
numerical guideline of 1 suggested in the RAGS [EPA 1989]). Excess cancer risk was 
estimated at 6E-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 COGs for both the industrial and 
residential land use scenarios. Assuming the industrial land use scenario, the HI was 0.01 for 
nonradiological COGs and the calculated excess cancer risk was 2E-6. Incremental risk is 
determined by subtracting risk associated with background from potential COG risk. These 
numbers were not rounded before the difference was determined and, therefore, may appear to 
be inconsistent with numbers presented in tables and within the text. For conservatism, the 
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backgrqund constituents that do not have quantified background concentrations are assumed 
to have an HQ of 0.00. Incremental HI was 0.02 and estimated incremental cancer risk was 
4.08E-6 for the industrial land use scenario. Both the incremental HI and excess cancer risk to 
human health from nonradiological COGs were below proposed guidelines under the industrial 
land use scenario. 

For the industrial land use scenario, incremental TEDE was 13 mrem/yr for radiological COGs, 
which is significantly less than EPA's numerical guideline of 15 mrem/yr. Incremental estimated 
excess cancer risk was 1.9E-4. 

For the residential land use scenario, the calculated HI for nonradiological COGs was 3, which 
is above the numerical guidance. Excess cancer risk was estimated at 1 E-4. NMED Guidance 
states that cumulative excess lifetime cancer risk must be less than 1 E-5 (Bearzi January 
2001 ); thus, the excess cancer risk for this site is above the suggested acceptable risk value. 
The HI for associated background for the residential land use scenario was 0.3 and the 
estimated excess cancer risk was 5E-5. The incremental HI was 2.72 and the estimated 
incremental cancer risk was 6.06E-5 for the residential land use scenario. Both the incremental 
HI and excess cancer risk to human health from nonradiological COGs were above proposed 
guidelines considering a residential land use scenario. 

The incremental TEDE under the residential land use scenario from the radiological 
constituents was 23 mrem/yr, which is significantly less than the numerical guideline of 
75 mrem/yr suggested in the SNUNM RESRAD Input Parameter Assumptions and Justification 
(SNUNM February 1998). The estimated excess cancer risk was 3.0E-4. 

VI.B Step 7. Uncertainty Discussion 

The determination of the nature, rate, and extent of contamination at SWMU 234 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 SAP and FIP. The 
DQOs in the SAP and FIP are considered appropriate for use in the SWMU 234 risk screening 
assessments. The analytical data, based upon sample location, density, and depth of the six 
samples collected along the earthen ditch, are representative of the site. The analytical results 
satisfy the DQOs and were verified/validated in accordance with SNUNM procedures, The 
QA/QC findings demonstrate that the analytical data were adequate in quality. Therefore, there 
is no uncertainty associated with the data quality used to perform the risk screening 
assessment at SWMU 234. 

Because of the location, history of the site, and future designated land use (DOE et al. 
September 1995), there is low uncertainty in both the land use scenario and the potentially 
affected populations that were considered in performing the risk assessment analysis. 
Because the COGs are found in surface and near-surface soils, and because of the location 
and physical characteristics of the site, there is little uncertainty in the exposure pathways 
relevant to this analysis. 

An RME approach was used to calculate the risk assessment values. This means that the 
parameter values in the calculations were conservative and calculated intakes were probably 
overestimates. Maximum COC concentrations measured we.re used to provide conservative 
results. 
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Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter 
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the 
HEAST (EPA 1997a), and the EPA Region 9 (EPA 1 996) and Region 3 (EPA 1997b) electronic 
databases. Where values are not provided, information is not available from these sources. 
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. 

Both the human health HI and excess cancer risk for the nonradiological COGs were 
acceptable compared to established numerical guidance considering the industrial land use 
scenario. 

For radiological COGs, the conclusion of the risk assessment was that potential effects on 
human health for both industrial and residential land use scenarios were within guidelines 
and represent only a small fraction of the estimated 360 mrem/yr received by the average 
U.S. population (NCRP 1987). 

The overall uncertainty in all of the steps in the risk assessment process is not considered to be 
significant with respect to the conclusion reached. 

VJ.9 Summary 

SWMU 234 sampling identified COGs 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 evaluated for this site included 
soil ingestion as well as dust and volatile inhalation for chemical constituents, and soil ingestion, •. 
dust inhalation, and direct gamma exposure for radionuclides. Plant uptake was included as an 
exposure pathway for the residential land use scenario. 

Using conservative assumptions and an RME approach to risk assessment, calculations 
for nonradiological COGs show that for the industrial land use scenario the HI (0.03) was 
significantly Jess than the accepted numerical guidance from EPA. Excess cancer risk (6E-6) 
was also below the acceptable risk value provided by NMED for an industrial land use scenario 
(Bearzi January 2001 ). The incremental HI was 0.02, and the incremental cancer risk was 
4.08E-6 for the industrial land use scenario. 

Incremental TEDE and corresponding estimated cancer risk from radiological COGs were much 
lower than EPA guidance values; the estimated TEDE was 13 mrem/yr for the industrial land 
use scenario, much lower than the numerical guidance of 15 mrem/yr in EPA guidance (EPA 
1997c). The corresponding incremental estimated cancer risk value was 1.9E-4 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 was only 23 mrem/yr with an 
associated risk of 3.0E-4. The guideline for this scenario is 75 mrem/yr (SNUNM February 
1 998). Therefore, SWMU 234 is eligible for unrestricted radiological release. 

Uncertainties associated with the calculations are considered to be small relative to the 
conservatism of this risk assessment analysis. Therefore, it is concluded that this site poses 
no significant risk to human health under the industrial land use scenario. 
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VII. Ecological Risk Screening Assessment 

Vll.1 Introduction 

This section addresses the ecological risks associated with exposure to constituents of potential 
ecological concern (COPECs) in soils at SWMU 234. A component of the NMED Risk-Based 
Decision Tree (NMED March 1998} is to conduct an ecological screening assessment that 
corresponds with that presented in EPA's Ecological Risk Assessment Guidance for Superfund 
(EPA 1997d). The current methodology is tiered and contains an initial scoping assessment 
followed by a more detailed screening assessment. Initial components of NMED's decision tree 
(a discussion of DQOs, data assessment, and evaluations of bioaccumulation and fate and 
transport potential) are addressed in previous sections of this report. Following the completion 
of the seeping assessment, a determination is made as to whether a more detailed examination 
of potential ecological risk is necessary. If deemed necessary, the scoping assessment 
proceeds to a screening assessment, whereby a more quantitative estimate of ecological risk is 
conducted. Although this assessment incorporates conservatisms into the estimation of 
ecological risks, ecological relevance and professional judgment also are used as 
recommended by the EPA (EPA 1998b) to ensure that predicted exposures of selected 
ecological receptors reflect those reasonably expected to occur at the site. 

Vll.2 Scoping Assessment 

The seeping assessment focuses primarily on the likelihood of biota at or adjacent to the site to 
be exposed to constituents associated with site activities. Included in this section are an 
evaluation of existing data and a comparison of maximum concentrations detected to 
background concentrations, examination of bioaccumulation potential, and fate and transport 
potential. A scoping risk management decision (Section Vll.2.4} involves summarizing the 
scoping results and determining whether further examination of potential ecological impacts is 
necessary. 

Vl1.2.1 Data Assessment 

As indicated in Section IV (Tables 4 and 5}, inorganic constituents in soil within the 0- to 5-foot
depth interval that exceeded or did not have quantified background screening concentrations 
were as follows: 

• Arsenic 
• Barium 
• Cadmium 
• Chromium (total) 
• Chromium VI 
• Lead 
• Mercury 
• Selenium 
• Silver 
• Th-232 

AU11·021WP/SNL:rs5177.doc G-23 301462.229.05 11/27/02 5:08 PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 

• U-235 
• U-238. 

Organic analytes detected in soil that exceeded background were as follows: 

• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b)fluoranthene 
• Benzo(g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Carbazole 
• Chrysene 
• Di-n-butyl phthalate 
• Di-n-octyl phthalate 
• Fluoranthene 
• Fluorene 
• lndeno{1 ,2,3-cd)pyrene 
• Phenanthrene 
• Pyrene. 

Vll.2.2 Bioaccumulation 

Among the COPECs listed in Section Vll.2.1, the following were considered to have 
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5): 

• Arsenic 
• Barium 
• Cadmium 
• Lead 
• Mercury 
• Selenium 
• U-235 
• U-238 
• Acenaphthene 
• Anthracene 
• Benzo(a)anthracene 
• Benzo(a)pyrene 
• Benzo(b )fluoranthene 
• Benzo{g,h,i)perylene 
• Benzo(k)fluoranthene 
• Bis(2-ethylhexyl)phthalate 
• Chrysene 

11/27/2002 
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• Di-n-butyl phthalate 
• Di-n-octyl phthalate 
• Fluoranthene 
• Fluorene 
• lndeno(1 ,2,3-cd)pyrene 
• 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 (BCF) for aquatic species. Because only aquatic BCFs are 
used to evaluate the bioaccumulation potential for metals, bioaccumulation in terrestrial species 
is likely to be overpredicted. 

Vl1.2.3 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 noted in Table 6 (Section V), wind is expected to be of low 
significance as a transport mechanism for COPECs at this site, and surface-water runoff is 
potentially of high significance. Migration to groundwater is not anticipated. Food chain uptake 
is expected to be of low significance. Degradation (decay) and transformation of the inorganic 
CO PEGs and radionuclides is expected to be of low significance, but some organic COPECs 
may be lost through volatilization. 

Vll.2.4 Seeping Risk-Management Decision 

Based upon information gathered through the seeping assessment, it was concluded that 
complete ecological pathways may be associated with this SWMU and that COPECs also exist 
at the site. As a consequence, a screening assessment was deemed necessary to predict the 
potential level of ecological risk associated with the site. 

Vll.3 Screening Assessment 

As concluded in Section Vll.2.4, both complete ecological pathways and COPECs are 
associated with this SWMU. The screening assessment performed for the site involves a 
quantitative estimate of current ecological risks using exposure models in association with 
exposure parameters and toxicity information obtained from the literature. The estimation of 
potential ecological risks is conservative to ensure that ecological risks are not underpredicted. 

Components within the screening assessment include the following: 
) 

• Problem Formulation-sets the stage for the evaluation of potential exposure and 
risk. · 

• Exposure Estimation-provides a quantitative estimate of potential exposure. 
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Vll.3.1 

• Ecological Effects Evaluation-presents benchmarks used to gauge the toxicity of 
COPECs to specific receptors. 

• Risk Characterization-characterizes the ecological risk associated with exposure 
of the receptors to environmental media at the site. 

• Uncertainty Assessment-discusses uncertainties associated with the estimation 
of exposure and risk. 

• Risk Interpretation-evaluates ecological risk in terms of HQs and ecological 
significance. 

• Screening Assessment Scientific/Management Decision Point-presents the 
decision to risk managers based upon the results of the screening assessment. 

Problem Formulation 

Problem formulation is the initial stage of the screening assessment that provides the 
introduction to the risk evaluation process. Components that are addressed in this section 
include a discussion of ecological pathways and the ecological setting, identification of 
COPECs, and selection of ecological receptors. The conceptual model, ecological food webs, 
and ecological endpoints (other components commonly addressed in a screening assessment) 
are presented in the "Predictive Ecological Risk Assessment Methodology for SNUNM ER 
Program" (IT July 1998) and are not duplicated here. 

V/1.3.1.1 Ecological Pathways and Setting 

SWMU 234 is approximately 0.15 acre in size. The site is located in an area dominated by 
grassland habitat. The site itself is a series of open drainage channels on the lower slope of 
the northern embankment of Tijeras Arroyo. This slope consists of fill material that covers the 
original soil surface. The vegetation consists primarily of ruderal and early successional 
grassland plants. Although the habitat grades into the riparian scrubland habitat of Tijeras 
Arroyo, this habitat is not well developed on the site due to the steepness of the slope of the 
embankment and ephemeral nature of the flows (primarily outflow from the TA-IV storm-water 
system). The site is open to use by wildlife and it does not contain perennial surface water. A 
sensitive species survey of the site was conducted in 1994 (IT February 1995). No threatened, 
endangered, or other sensitive species were found within this SWMU. 

Complete ecological pathways may exist at this site through the exposure of plants and wildlife 
to COPECs in surface soil. 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 and soil ingestion pathways, and 
external radiation. Because of the Jack of surface water at this site, exposure to COPECs 
through the ingestion of surface water was considered insignificant. Inhalation and dermal 
contact also were considered insignificant pathways with respect to ingestion (Sample and 
Suter 1994). Groundwater is not expected to be affected by COGs at this site. 
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V/1.3.1' .. 2 CO PEGs 

Discharge of storm-water runoff from TA-IV is the potential source of the COPECs associated 
with the soils at SWMU 234. Inorganic and organic COPECs identified for SWMU 234 are 
listed in Section Vl1.2.1. The inorganic COPECs include both radiological and nonradiological 
analytes. The inorganic analytes were screened against background concentrations and those 
that exceeded or did not have quantified SNUNM background screening levels (Dinwiddie 
September 1997) for the area were considered to be COPECs. Nonradiological inorganics 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 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 surface soil at this site. Tables 4 and 5 present maximum concentrations for 
the COPECs. 

V/1.3.1.3 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 it. The deer mouse 
(Peromyscus maniculatus) and the burrowing owl (Speotyto cunicularia) were used to represent 
wildlife use. Because of its opportunistic food habits, the deer mouse was used to represent a 
mammalian herbivore, omnivore, and insectivore. The burrowing owl was selected to represent 
a top predator at this site. The burrowing owl is present at SNUNM and is designated a 
species of management concern by the U.S. Fish and Wildlife Service in Region 2, which 
includes the state of New Mexico (USFWS September 1995}. 

Vfl.3.2. Exposure Estimation 

For nonradiofogical 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 also 
was considered an insignificant pathway because of the Jack of surface water at this site. The 
deer mouse was modeled under three dietary regimes: as an herbivore ( 1 00 percent of its diet 
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil 
invertebrates), and as an insectivore (1 00 percent of its diet as soil invertebrates). The 
burrowing owl was modeled as a strict predator on small mammals {1 00 percent of its diet as 
deer mice). Because thE;) exposure in the burrowing owl from a diet consisting of equal parts of 
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure 
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 11 presents the species-specific factors used in modeling 
exposures in the wildlife receptors. Justification for use of the factors presented in this table is 
described in the ecological risk assessment methodology document (IT July 1998}. 
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Table 11 
Exposure Factors for Ecological Receptors at SWMU 234 

Food Intake 
Trophic Body Weight Rate 

Receptor Species Class/Order Level (kg)a (kg{day)b Dietary Compositionc 

Deer Mouse Mammalia/ Herbivore 2.39E-2d 3.72E-3 Plants: 1 00% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 
(Peromyscus Rodentia Invertebrates: 50% 
maniculatus) (+Soil at 2% of intake) 

Deer Mouse Mammalia/ Insectivore 2.39E-2d 3.72E-3 Invertebrates: 100% 
(Peromyscus Rodentia (+Soil at 2% of intake) 
maniculatus) 

Burrowing owl Aves/ Carnivore 1.55E-1 1 1.73E-2 Rodents: 1 00% 
(Speotyto cunicu/aria) Strigif()rmes (+Soil at 2% of intake) 

3 8ody weights are in kg wet weight. 
bFood intake rates are estimated from the allometric equations presented in Nagy (1987). Units are kg dry weight per day. 
0Dietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake. 
dFrom Silva and Downing (1995). 
•EPA (1993), based upon the average home range measured in semiarid shrubland in Idaho. 
1From Dunning (1993). 
9From Haug et al. (1993). 
EPA = U.S. Environmental Protection Agency. 
kg = Kilogram(s). 
kg/day = Kilograrn(s) per day. 
SWMU =Solid Waste Management Unit. 
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.... 
Although home range also is included in this table, exposures for this risk assessment were 
modeled using an area use factor of 1 , implying that all food items and soil ingested come from 
the site being investigated. The maximum COPEC concentrations measured in surface soil 
samples were used to conservatively estimate potential exposures and risks to plants and 
wildlife at this site. 

For the radiological dose rate calculations, the deer mouse was modeled as an herbivore 
(1 00 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on 
small mammals (1 00 percent of its diet as deer mice). Both were modeled with soil ingestion 
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both 
internally and externally from Th-232, 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}. Radionuclide-dependent data for the dose-rate 
calculations were obtained from Baker and Soldat (1992). The external-dose-rate model 
examines the total-body dose-rate to a receptor residing in soil exposed to radionuclides. The 
soil surrounding the receptor is assumed to be an infinite medium uniformly contaminated with 
gamma-emitting radionuclides. The external-dose-rate model is the same for both the deer 
mouse and the burrowing owl. The internal total-body dose-rate model assumes that a fraction 
of the radionuclide concentration ingested by a receptor is absorbed by the body and 
concentrated at the center of a spherical body shape. This provides for a conservative estimate 
for absorbed dose. This concentrated radiation source at the center of the body of the receptor 
is assumed to be a "poinf' source. Radiation emitted from this point source is absorbed by the 
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to 
transfer 1 00 percent of their energy to the receptor as they pass through tissues. Gamma
emitting radionuclides 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 Th-232, U-235, and 
U-238 in soil. 

Table 12 provides the transfer factors used in modeling the concentrations of COPECs through 
the food chain. Table 13 shows maximum concentrations in soil and derived concentrations in 
tissues of the various food chain elements that are used to model dietary exposures for each of 
the wildlife receptors. 

Vll.3.3 Ecological Effects Evaluation 

Table 14 presents 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 (IAEA 1992} for the 
protection of terrestrial populations. Because plants and insects are less sensitive to radiation 
than vertebrates (Whicker and Schultz 1982), the dose of 0.1 rad/day also should protect other 
groups within the terrestrial habitat of SWMU 234. 
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Table 12 
Transfer Factors Used in Exposure Models for 

Constituents of Potential Ecological Concern at SWMU 234 

Constituent of Potential 
Ecological Concern 

Inorganic 

Arsenic 
Barium 
Cadmium 
Chromium (total)_ 
Chromium VI 
Lead 
Mercury 
Selenium 
Silver 
Organic' 

Acenaphthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(Q,h,i)pervlene 

Benzo(k)fluoranthene 

Bis(2-ethylhexyl)phthalate 

Carbazole 

Chrysene 
Di-n-butyl phthalate 
Di-n-octyl phthalate 

Fluoranthene 

Fluorene 

lndeno(1 ,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

8 From Baes et al. (1984). 
bDefault value. 
°From NCRP (January 1989). 
dFrom Stafford et al. (1991). 
eFrom Ma (1982). 

Soil-to-Plant 
Transfer Factor 

4.0E-2 a 
1.5E-1 a 
5.5E-1 a 
4.0E-2 c 
4.0E-2 c 
9.0E-2 c 
1.0E+O c 
S.OE-1 c. 

1.0E+O 0 

2.1 E-1 

1.0E-1 

2.2E-2 

1.1 E-2 

6.2E-3 

6.1E-3 

4.3E-3 

1.6E-3 

3.9E+1 
1.5E-2 

8.4E-2 
3.7E-2 
5.7E-2 

1.5E-1 

6.1 E-3 

8.9E·2 

3.3E-2 

Soil-to-Invertebrate Food-to-Muscle 
Transfer Factor Transfer Factor 

1.0E+O b 2.0E-3 a 

1.0E+0 b 2.0E·4 c 
6.0E-1 d 5.5E-4 a 
1.3E-1 e 3.0E-2 c 
1.3E-1 e 3.0E·2 c 
4.0E-2 d 8.0E-4 ° 
1.0E+0 b 2.5E-1 a 

1.0E+0 b 1.0E-1 ° 
2.5E-1 d S.OE-3 ° 

2.1E+1 2.1E-4 

2.2E+1 7.3E-4 

2.5E+1 1.2E·2 · 

2.7E+1 3.8E·2 

2.8E+1 1.1E-1. 

2.8E+1 . 1.2E-1 

2.9E+1 2.1E·1 

3.2E+1 1.3E+O 

1.3E+1 1.8E-8 

2.6E+1 2.3E·2 
. 2.2E+1 1.1E-3 

2:4E+1 4.5E-3 
2.3E+1 2.1E·3 

2.1E+1 3.8E-4 

2.8E+1 12E-1 

2.2E+1 9.6E-4 . 

2.4E+1 5.8E·3 

1Soil-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 are 
based upon the relationship of the transfer factor to the log Kow value of compound. 
Kow = Octanol-water partition coefficient. 
Log = Logarithm (base 1 0). 
NCRP = National Council on Radiation Protection and Measurements. 
SWMU =Solid Waste Management Unit. 
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Table 13 
Media Concentrationsa for Constituents of 
Potential Ecological Concern at SWMU 234 

Constituent of Potential Soil Plant Soil 
Ecological Concern (maximum)a Foliageb lnvertebrateb 

Inorganic 
Arsenic 7.0E+0 2.8E-1 7.0E+O 
Barium 2.4E+2 3.6E+1 2.4E+2 
Cadmium 2.9E+0 1.6E+D 1.7E+D 
Chromium (total} 1.8E+1 7.1E-1 2.3E+0 
Chromium VI 2.1E+O 8.3E-2 2.7E-1 
Lead 1.3E+1 1.2E+0 5.2E-1 
Mercury 6.0E-2 6.0E-2 6.0E-2 
Selenium 1.3E-1 d 6.5E-2 1.3E-1 
Silver 1.0E+O 1.0E+0 2.5E-1 
Organic . 

Acenaphthene 6.3E-3 e 1.3E-3 1.3E-1 

Anthracene 2.1E-2e 2.2E-3 4.7E-1 
Benzo(a)anthracene 2.6E-1 5.7E-3 6.5E+O 
Benzo(a)pyrene 4.4E-1 S.OE-3 1.2E+1 
Benzo(b)fluoranthene 5.1 E-1 3.1E-3 1.4E+1 
Benzo(g,h,i)perylene 3.1 E-1 1.9E-3 8.7E+O 
Benzo(k)fluoranthene · 4.7E-1 2.0E-3 1.4E+1 
Bis(2-ethylhexyl)phthalate 8.0E-2e 1.3E-4 2.5E+0 
Carbazole 1.8E-2e 7.1 E-1 2.4E-1 
Chrysene 4.4E-1 6.5E-3 1.1 E+1 
Di-n-butyl phthalate 2.1 E-2 e 1.7E-3 4.6E-1 
Di-n-octyl phthalate 1.0E-2e 3.8E-4 2.5E-1 
Fluoranthene 4.5E-1 2.6E-2 1.0E+1 
Fluorene 6.7E-3e 9.9E-4 1.4E-1 
lndeno(1,2,3-cd)pyrene 3.5E-1 e 2.1E-3 9.7E+O 
Phenanthrene 1.4E-1 .· 1.2E-2 3.1E+O 
Pyrene 6.0E-1 2.0E-2 1.5E+1 

11/27/2002 

Deer Mouse 
Tissuesc 

2.4E-2 
8.9E-2 
3.0E-3 
1.7E-1 
2.1E-2 
2.8E-3 
4.8E-2 
3.1 E-2 
1.0E-2 

4.2E-5 

5.3E-4 

1.2E-1 

6.8E-1 

2.5E+O 

1.6E+0 

5.2E+O 
1.8E+1 

2.7E-8 

4.2E-1 
7.7E-4 
1.7E-3 

3.5E-2 
. 8.6E-5 

1.8E+D 

4.7E-3 

1.3E-1 

8 ln 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. 
csased upon the deer mouse with an omnivorous diet. Product of the average concentration ingested in 
food and soil times the food-to-muscle transfer factor times a wet weight-dry weight conversion factor of 
3.125 (EPA 1993). 

dParameter is nondetect. Concentration equals one-half the method detection limit. 
esased upon an estimated concentration. 
EPA = U.S. Environmental Protection Agency. 
SWMU = Solid Waste Management Unit. 
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Table 14 
Toxicity Benchmarks for Ecological Receptors at SWMU 234 

Mammalian NOAELs 
Test Deer 

Constituent of Potential Plant Mammalian Species Mouse Avian 
Ecological Concern Benchmarka,b Test Speciesc,d NOAELd,e NOAEL8

•
1 Test Speciesd 

lnorganics 
Arsenic . 10 mouse 0.126 0.133 mallard 
Barium 500 rat h 5.1 10.5 chicken 
Cadmium 3 rati 1.0 1.89 mallard 
Chromium (total) 1 rat 2737 5354 black duck 
Chromium VI 1 rat 3.28 6.42 . -

I Lead 50 rat 8.0 15.7 American 
i kestrel 

Mercury_(Organic) 0.3 rat 0.032 0.063 mallard 
Mercury (Inorganic) 0.3 mouse 13.2 13.97 Ja(J_anese Quail 
Selenium 1 rat 0.2 0.391 screech owl 
Silver 2 rat 17.8i 34.8 -
Organic 

Acenaphthene 18k mouse 17.51 18.5 -
Anthracene . 18 k mouse 10om 105.8 -
Benzo(a)anthracene 18 k mouse 1.0" 1.058 -
Benzo(a)pyrene 18k mouse 1.0 1.058 -
Benzo(b)fluoranthene 18k mouse 1.0" 1.058 -
Benzo(Q,h,i)perylene 18k mouse 1.0" 1.058 -
Benzo(k)fluoranthene 18k mouse 1.0" 1.058 -
Bis(2-ethylhexyl)phthalate - mouse 18.3 19.4 ringed dove 
Carbazole - - - - -
Chrysene 18k mouse 1.0k 1.058 -
Di-n-butyl phthalate 200 . mouse 550 582 ringed dove 
Di-n-octyl phthalate - mouse 79.4° 84.04 --· --

Refer to footnotes at end of table. 

• • 

Avian NOAELs 
Test 

Species 
NOAELd,e 

5.14 
20.8 
1.45 
1.0 
-

3.85 

0.0064 
0.45 
0.44 
-

-
-
-
-
-
-
-

1.1 
-
-

0.11 
--- ----

I 

Burrowing I 

Owl 
NOAELe,g I 

I 

5.14 I 

20.8 
1.45 
1.0 
-

3.85 

0.006 
0.45 
0.44 
-

-
-
-
- . 

-
-
-

1.1 
-
-

0.11 
-
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Table 14 (Concluded) 

Toxicity Benchmarks for Ecological Receptors at SWMU 234 

Mammalian NOAELs Avian NOAELs 
.. 

Test Deer Test Burrowing 
Constituent of Potential Plant Mammalian Species Mouse· Avian Species Owl 

Ecological Concern Benchmark"·b Test Speclesc;d NOAELd,e NOAEL8
•
1 Test Speciesd NOAELd,e NOAELe,g 

Fluoranthene 1Bk 

Fluorene 1Bk 

lndeno(1,2,3-cd)ovrene 1Bk 

Phenanthrene 18k 

Pyrene 1Bk 

"In milligrams per kilogram soil dry weight. 
bfrom Efroymson et al. (1997). 

mouse 
mouse 
mouse· 

mouse 
mouse 

12.5P 13.23 - -
12.5P 13.23 - -
1.00 1.058 . - -
1.on 1.058 - -
7.5q 7.94 - -

0 Body weights (in kilograms) for the NOAEL conversion are as follows: lab mouse, 0.030; lab rat, 0.350 (except where noted). 
dfrom Sample et al. (1996), except where noted. 
9 ln milligrams per kilogram body weight per day. 
1Based upon NOAEL conversion methodology presented in Sample et al. (1996), using a deer mouse body weight of 0.0239 kilogram and a 
mammalian scaling factor of 0.25. 

-
-
-
-
-

9Based upon NOAEL conversion methodology presented in Sample et al. (1996). The avian scaling factor of 0.0 was used, making the NOAEL · 
independent of body weight. 
hBody weight: 0.435 kilogram. 
1Body weight: 0.303 kilogram. 
iBased upon a rat LOAEL of 89 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.2. 
kfrom Sims and Overcash (1983). 
IBased upon EPA (1998a). 
mNQAEL based upon the highest dose (1,000 mg/kg/d, subchronic) (EPA 1989b) and an uncertainty factor of 0.1. 
0No data available. Toxicity value based upon NOAEL for benzo(a)pyrene. 
0Test species NOAEL based upon mouse NOAEL for bis(2-ethylhexyl)phthalate and ratio of LD50 values (6,513/1 ,500) from RTECS (1997). 
PBased upon subchronic NOAEL of 125 mg!kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
qsased upon subchronic NOAEL of 75 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1. 
EPA =U.S. Environmental Protection Agency. NOAEL =No-observable adverse effect level. 
LDso =Acute lethal dose to 50 percent of the test population. RTECS =Registry of Toxic Effects of Chemical Substances. 
LOAEL =Lowest-observed-adverse-effect level. SWMU =Solid Waste Management Unit. 
mg/kg/d = Milligrams per kilogram per day. - = Insufficient toxicity data. 
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Vll.3.4 Risk Characterization 

Maximum concentrations in soil and estimated dietary exposures were compared to plant and 
wildlife benchmark values, respectively. Table 15 presents the results of these comparisons. 
HQs are used to quantify the comparison with benchmarks for both plant and wildlife exposure. 

HQs for plants exceeded unity for total chromium and chromium VI. HOs for plants could not 
be determ_ined for bis(2-ethylhexyl)phthalate, carbazole, and di-n-octyl phthalate due to a lack 
of toxicity information for these COPECs. HQs exceeded unity for arsenic, barium, 
benzo(b)fluoranthene, and benzo(k)fluoranthene for the omnivorous and insectivorous deer 
mice, and for benzo(a)pyrene, benzo(g,h,i)perylene, chrysene, and indeno(1 ,2,3-cd)pyrene for 
the insectivorous deer mouse. HQs for carbazole could not be determined for the insectivorous 
deer mouse because of a lack of sufficient toxicity information. No HQs exceeded unity for the 
burrowing owl. HOs for chromium VI, silver, and all organics, except bis(2-ethylhexyl)phthalate 
and di-n-butyl phthalate, could not be determined for the burrowing owl because of a lack of 
sufficient toxicity information. As directed by 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 of 24 for the insectivorous deer 
mouse. 

Tables 16 and 17 summarize the internal and external dose-rate-model results for Th-232, 
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 1.5E-3 rad/day and that for the burrowing owl was 
1.5E-3 rad/day. The dose rates for the deer mouse and the burrowing owl are less than the 
benchmark of 0.1 rad/day. · 

Vll.3.5 Uncertainty Assessment 

Many uncertainties are associated with the characterization of ecological risks at SWMU 234. 
These uncertainties result from assumptions used in calculating risk that could overestimate or 
underestimate true risk presented at a site. For this risk assessment, assumptions are made 
that are more likely to overestimate exposures and risk rather than to underestimate them. 
These conservative assumptions are used in order 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 samples to evaluate risk, 
the use of wildlife toxicity benchmarks based upon NOAEL values, the incorporation of strict 
herbivorous and strict insectivorous diets for predicting the extreme HO values for the deer 
mouse, and the assumption that all food and soil ingested by the wildlife receptors come from 
the site. Each of these uncertainties, which are consistent among each of the SWMU-specific 
ecological risk assessments, is discussed in greater detail in the uncertainty section of the 
ecological risk assessment methodology document for the SNUNM ER Project (IT July 1998). 

Uncertainties associated with the estimation of risk to ecological receptors following exposure to 
Th-232, U-234, and U-238 are primarily related to those inherent in the radionuclide-specific 
data. Radionuclide-dependent data are measured values that have their associated errors. 
The dose-rate models used for these calculations are based upon conservative estimates of 
receptor shape, radiation absorption by body tissues, and intake parameters. The goal is to 
provide a realistic but conservative estimate of a receptor's internal and external exposure to 
radionuclides in soil. & 
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Constituent of Potential 
Ecological Concern 

Inorganic . 

Arsenic 
Barium 
Cadmium 
Chromium (total) 
Chromium VI 
Lead 
Mercury (Organic) 

' Mercury (Inorganic) 
Selenium 
Silver 
Organic 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexyl)phthalate 
Carbazole 
Chrysene 
Di-n-butyl phthalate 
Di-n-cetyl phthalate 
Fluoranthene 
Fluorene 
lndeno(1 ,2,3-cd)pyrene 

Refer to footnotes at end of table. 

• 
Table 15 

Hazard Quotients for Ecological Receptors at SWMU 234 

Deer Mouse Deer Mouse Deer Mouse 
HQ HQ HQ 

Plant HQ3 (Herbivorous)3 (Omnivorous)a (lnsectivorous)8 

?.OE-1 4.9E-1 4.4E+O 8.3E+0 
4.8E-1 G.OE-1 2.1E+0 3.6E+O 
9.7E-1 1.4E-1 1.4E-1 1.5E-1 
1.8E+1 3.1E-5 5.4E-5 7.7E-5 
2.1E+0 .3.0E-3 5.3E-3 7.6E-3 
2.6E-1 1.4E-2 1.1 E-2 7.8E-3 
2.0E-1 1.5E-1 1.5E-1 1.5E-1 
2.0E-1 6.9E-4 6.9E-4 6.9E-4 
1.3E-1 2.7E-2 4.0E-2 5.3E-2 
S.OE-1 4.6E-3 2.9E-3 1.2E-3 

3.5E-4 1.2E-5 S.SE-4 1.1 E-3 
1.2E-3 3.9E-6 3.4E-4 6.9E-4 
1.4E-2 1.6E-3 4.8E-1 9.5E-1 
2.4E-2 . 2.0E-3 8.5E-1 1.7E+O 
2.8E-2 1.9E-3 1.0E+O 2.1E+O 
1.7E-2 1.2E-3 6.4E-1 1.3E+0 
2.6E-2 . 1.7E-3 1.0E+0 2.0E+O 

- 1.4E-5 1.0E-2 2.0E-2 
- - - -

2.4E-2 2.2E-3 8.3E-1 1.7E+O 
1.0E-4 5.7E-7 ·. 6.2E-5 1.2E-4 

- 1.1 E-6 2.3E-4 4.5E-4 
2.5E-2 4.1E-4 6.1E-2 1.2E·1 
3.7E·4 1.3E-5 8.4E-4 1.7E·3 
1.9E·2 1.3E-3 7.1 E-1 1.4E+0 

' 
Burrowing Owl 

HQa 

3.5E-3 
2.6E-2 
4.7E-3 
5.9E-2 

-
7.6E-3 
8.6E-1 
1.2E-2 
8.6E-3 

-
-
-
-
-
-
-
-

5.2E-1 
-
-

1.2E-3 
-
-
-
-

i 

Cl 
Cl.l 
~ 
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Cl.l 
Cl.l 
t'rj 
Cl.l 
Cl.l 
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Table 15 (Concluded) 
Hazard Quotients for Ecological Receptors at SWMU 234 

Constituent of Potential 
Ecological Concern Plant HQa 

Phenanthrene 7.7E-3 
Pyrene 3.4E-2 

Hlb 2.4E+1 

asold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse 
HQ 

(Herbivorous)a 
2.2E-3 
6.2E-4 

1.4E+O 

= Insufficient toxicity data available for risk estimation purposes. 

, , 

Deer Mouse Deer Mouse 
HQ HQ 

(Omnivorous)a (lnsectivorous)a 
2.3E-1 4.6E-1 
1.4E-1 2.9E-1 

I 1.3E+1 2.4E+1 

Burrowing Owl 
Haa 

-
- i 

I 

1.5E+0 ' 

,_ 

~ 
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RISK SCREENING ASSESSMENT FOR SWMU 234 

Table 16 
Internal and External Dose Rates for 

Deer Mice Exposed to Radionuclides at SWMU 234 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (rad/day) 
Th-232 6.5E+0 2.6E-6 1.2E-3 
U-238 1.8E+0 1.8E-5 2.7E-4 

U-235 2.78E-1 8 3.0E-6 4.5E-6 

TotaL 2.4E-5 1.5E-3 

•Parameter is nondetect. Concentration is the minimum detectable activity. 
pCVg = Picocurie(s) per gram. 
SWMU =Solid Waste Management Unit. 

Table 17 
Internal and External Dose Rates for 

Burrowing Owls Exposed to Radionuclides at SWMU 234 
. 

Maximum 
Concentration Internal Dose External Dose 

Radionuclide (pCi/g) (rad/day) (radlday) 
Th-232 6.5E+0 3.8E-6 1.2E-3 
U-238 1.8E+0 7.3E-6 2.7E-4 

U-235 . 2.78E-1 8 3.1E-6 4.5E-6 

Total 1.4E-5 1.5E-3 

•Parameter is nondetect. Concentration is the minimum detectable activity. 
pCVg = Picocurie(s) per gram. 
SWMU = Solid Waste Management Unit. 

11/27/2002 

Total Dose 
(rad/day) 

1.2E-3 

2.9E-4 

7.6E-6 

1.5E-3 

Total Dose 
(radlday) 

1.2E-3 

2.8E-4 

7.6E-6 

1.5E-3 

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 18, HQs associated with exposures to background are 
greater than 1.0 for arsenic, barium and total chromium. For these COPECs at SWMU 234, 
background may account for approximately 63, 83, and 92 percent of the HQ values. It is, 
therefore, likely that the actual risks from arsenic, barium, and total chromium at SWMU 234 
are overestimated by the HQs calculated in this screening assessment because of 
conservatisms incorporated into both the exposure assessment and toxicity benchmarks for 
these COPECs (e.g., the use of NOAELs for wildlife receptors). 

Another conservatism is the assumption of an area use factor of 1 for the purpose of estimating 
exposure in this screening assessment. All food and soil ingested by the burrowing owl are 
assumed to come from the site. The HQs for this receptor shown in Table 15 are based upon 
an assumed area use factor of 1. However, the home range of the burrowing owl (35 acres 
[see Table 11]) is greater than the area of the site (approximately 0.15 acre); therefore, an area 
use factor (i.e., the ratio of the area of the site to the home range of receptor) of less than 1 
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Table 18 
HQs for Ecological Receptors Exposed to Sackground Concentrations at SWMU 234 

Constituent of Potential 
Ecological Concern Plant HQ• 

Inorganic 
Arsenic 4.4E-1 
Barium 4.0E-1 
Cadmium 1.7E-1 
Chromium (total) 1.6E+1 
Chromium VI -
Lead 2.2E-1 
Mercury (Organic) 1.7E-1 
Mercury (Inorganic) 1.7E-1 
Selenium 5.0E-1 
Silver 2.5Ec1 

Hlb 1.8E+1 

"Bold values indicate the HQ or HI exceeds unity. 
bThe HI is the sum of individual HQs. 
HI =Hazard index. 
HQ = Hazard quotient. 
SWMU =Solid Waste Management Unit. 

Deer Mouse Deer Mouse 
HQ HQ 

(Herbivorous)• (Omnivorous)• 

3.1 E-1 2.8E+O 
5.0E-1 1.8E+O 
2.4E-2 2.5E-2 
2.8E-5 4.9E-5 

- -
1.2E-2 9.5E-3 
1.3E-1 1.3E-1 
5.7E-4 5.7E-4 
1.0E-1 1.5E-1 
2.3E-3 · 1.4E-3 

1.1E+O 4.9E+O 
- - -·- -

= Insufficient background or toxicity data available for risk estimation purposes. 

, ,. 

Deer Mouse 
HQ 

(Insectivorous)• 

5.2E+0 
3.0E+0 
2.6E-2 
7.1 E-5 

-
6.7E-3 
1.3E-1 

. 5.7E-4 
2.0E-1 
6.0E-4 

L. _8.6E+~ I 

Burrowing Owl 
HQ• 

2.2E-3 
2.2E-2 
8.1 E-4 
5.4E-2 

-
6.6E-3 
7.1 E-1 
1.0E-2 
3.3E-2 

-

8.4E-1 
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•' ., .. 

would b!;l justified for this receptor to reflect the probable fraction of the ingested food and soil 
that come from the site as opposed to that from surrounding areas. Based upon the home 
range of the burrowing owl, an area use factor of 0.011 would be justified for this receptor at 
this site. 

A significant 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. To 
assess the potential degree of overestimation caused by using the maximum measured soil 
concentrations in the exposure assessment, average soil concentrations were calculated for the 
COPECs with HQs greater than unity to determine whether these HQs can be accounted for by 
the magnitude of the extreme measurement. The mean concentrations of arsenic, barium, an·d 
total chromium (3.26, 172, and 8.66 mg/kg, respectively) were found to be less than the 
corresponding background screening values. Therefore, risks from exposures to these 
COPECs at SWMU 234 are likely to be within the background levels as shown in Table 18. 
The mean concentration of chromium VI (0.218 mg/kg, as based upon the use of full detection 
limits for nondetections) is less than the plant toxicity benchmark for this COPEC. Therefore, 
no risk from chromium VI is predicted for this site based upon the mean concentration. For the 
six COPECs that showed HQs greater than unity (benzo[a]pyrene, benzo[b]fluoranthene, 
benzo[k]fluoranthene, benzo[g,h,i]perylene, chrysene, and indeno[1 ,2,3-cd]pyrene), mean 
values were calculated based upon the use of one-half the detection limit for nondetections. 
The mean values for benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo[g,h,i]perylene, chrysene, and indeno[1,2,3-cd]pyrene (0.16, 0.18, 0.17, 0.17, 0.17, and 
0.16 mg/kg, respectively) all result in HQs of less than 1 for either the omnivorous or 
insectivorous deer mouse, as appropriate. Therefore, in all cases, the risk indicated by the 
HQs greater than unity and/or greater than the respective background HQs can be attributed to 
the use of the maximum concentration as the exposure concentration for ecological receptors. 

Based upon this uncertainty analysis, ecological risks at SWMU 234 are expected to be low. 
HQs greater than unity were initially predicted; however, closer examination of the exposure 
assumptions revealed an overestimation of risk primarily attributed to exposure concentration 
and the contribution of background risk. 

Vll.3.6 Risk Interpretation 

Ecological risks associated with SWMU 234 were estimated through a screening assessment 
that incorporated site-specific information when available. Overall, risks to ecological receptors 
are expected to be low because predicted risks associated with exposure to COPECs are 
based upon calculations using maximum detected values. The mean concentrations of arsenic, 
barium, and total chromium were found to be within background range. The mean 
concentrations of chromium VI, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
benzo(g,h,i)perylene, chrysene and indeno(1 ,2,3-cd)pyrene did not result in HQs greater than 
unity. Based upon this final analysis, ecological risks associated with SWMU 234 are expected 
to be low. 
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Vll.3.7 Screening 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. 

VIII. References 

Baes, Ill, C.F., R.D. Sharp, A.L. Sjoreen, and R.W. Shor, 1984. "A Review and Analysis of 
Parameters for Assessing Transport of Environmentally Released Radionuclides through 
Agriculture," ORNL-5786, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Baker, D.A., and J.K. Soldat, 1992. "Methods for Estimating Doses to Organisms from 
Radioactive Materials Released into the Aquatic Environment," PNL-8150, Pacific Northwest 
Laboratory, Richland, Washington. 

Bearzi, J.P. (New Mexico Environment Department), January 2001. Memorandum to RCRA
Regulated Facilities, "Risk-Based Screening Levels for RCRA Corrective Action Sites in New 
Mexico," Hazardous Waste Bureau, Santa Fe, New Mexico. January 23, 2001. 

Callahan, M.A., M.W. Slimak, N.W. Gabel, I.P. May, C.F. Fowler, J.R. Freed, P. Jennings, 
R.L. Durfee, F.C. Whitmore, B. Maestri, W.R. Mabey, B.R. Holt, and C. Gould, 1979. "Water- ., 
Related Environmental Fate of 129 Priority Pollutants," EPA-440/4-79-029, Office of Water and · 
Waste Management, Office of Water Planning and Standards, U.S. Environmental Protection 
Agency, Washington, D.C. 

Connell, D.W., and R.D. Markwell, 1990. "Bioaccumulation in the Soil to Earthworm System," 
Chemosphere, Vol. 20, Nos. 1-2, pp. 91-100. 

Connell, S.D., D.J. Koning, and S.M. Cather, 1999. "Revisions to the Stratigraphic 
Nomenclature of the Santa Fe Group, Northwestern Albuquerque Basin, New Mexico," in 
Albuquerque Geology; F.J. Pazzaglia and S.G. Lucas (Eds.), Fiftieth Annual Field Conference, 
New Mexico Geological Society, Albuquerque, New Mexico. September 22-25, 1999. 

Dinwiddie, R.S. (New Mexico Environment Department). September 1997. Letter to M.J. 
Zamorski (U.S. Department of Energy), "Request for Supplementallnformation: Background 
Concentrations Report, SNUKAFB." September 24, 1997. 

DOE, see U.S. Department ofEnergy. 

Dunning, J.B., 1993. CRC Handbook of Avian Body Masses, CRC Press, Boca Raton, Florida. 

Efroymson, R.A., M.E. Will, G.W. Suter II, and A.C. Wooten, 1997. "Toxicological Benchmarks 
for Screening Potential Contaminants of Concern for Effects on Terrestrial Plants: 1997 
Revision," ES/ERITM-85/R3, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

AU11·021WP/SNL:rs5177.doc G-40 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESS:MENT FOR SWMU 234 11/27/2002 

EPA, se~ U.S. Environmental Protection Agency. 

Haug, E.A., B.A. Millsap, and M.S. Martell, 1993. "Speotyto cunicularia Burrowing Owl," in 
A. Poole and F. Gill (eds.), The Birds of North America, No. 61, The Academy of Natural 
Sciences of Philadelphia. 

Howard, P .H., 1989. Handbook of Environmental Fate and Exposure Data for Organic 
Chemicals: Volume I Large Production and Priority Pollutants, Lewis Publishers, Inc., Chelsea, 
Michigan. 

Howard, P .H., 1990. Handbook of Environmental Fate and Exposure Data for Organic 
Chemicals: Volume II Solvents, Lewis Publishers, Inc., Chelsea, Michigan. 

IAEA, see International Atomic Energy Agency. 

International Atomic Energy Agency (IAEA), 1992. "Effects of Ionizing Radiation on Plants and 
Animals at Levels Implied by Current Radiation Protection Standards," Technical Report Series 
No. 332, International Atomic Energy Agency, Vienna, Austria. 

IT, see IT Corporation. 

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

IT Corporation (IT), February 1995. "Sensitive Species Survey Results, Environmental 
Restoration Project, Sandia National Laboratories/New Mexico," IT Corporation, Albuquerque, 
New Mexico. 

IT Corporation (IT), July 1998. "Predictive Ecological Risk Assessment Methodology, 
Environmental Restoration Program, Sandia National Laboratories, New Mexico," IT 
Corporation, Albuquerque, New Mexico. 

Kocher, D.C. 1983. "Dose-Rate Conversion Factors for External Exposure to Photon Emitters 
in Soil," Health Physics, Vol. 28, pp. 193-205. 

Laws, E. (U.S. Environmental Protection Agency), July 1994. Memorandum to Region 
Administrators I-X, "Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA 
Corrective Action Facilities," Washington, D.C. July 14, 1994. 

Ma, W.C. 1982. "The Influence of Soil Properties and Worm-Related Factors on the 
Concentration of Heavy Metals in Earthworms," Pedobiologia, Vol. 24, pp. 109-119. 

Micromedex, Inc., 1998. "Registry of Toxic Effects of Chemical Substances (RTECS)," 
Hazardous Substances Databank. 

Nagy, K.A., 1987. "Field Metabolic Rate and Food Requirement Scaling in Mammals and 
Birds," Ecological Monographs, Vol. 57, No.2, pp. 111-128. 

AU11-02/WPISNL:rs51n.doc G-41 301462.229.0511127102 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11127/2002 

National Council on Radiation Protection and Measurements (NCRP), 1987. "Exposure of the 
Population in the United States and Canada from Natural Background Radiation," NCRP Report ....... 
No. 94, National Council on Radiation Protection and Measurements, Bethesda, Maryland. .. 

NCRP, see National Council on Radiation Protection and Measurements. 

Neumann, G., 1976. "Concentration Factors for Stable Metals and Radionuclides in Fish, 
Mussels and Crustaceans-A Literature Survey," Report 85-04-24, National Swedish 
Environmental Protection Board. 

New Mexico Environment Department (NMED), March 1998. "Risk-Based Decision Tree 
Description," in New Mexico Environment Department, "RPMP Document Requirement Guide," 
New Mexico Environment Department, Hazardous and Radioactive Materials Bureau, RCRA 
Permits Management Program, Santa Fe, New Mexico. 

NMED, see New Mexico Environment Department. 

Olson, K., and W. Moats (New Mexico Environment Department), March 2000. Memorandum 
to File, "Proposed ER Site 8 Cleanup Levels," Hazardous and Radioactive Materials Bureau, 
New Mexico Environment Department, Santa Fe, New Mexico. 

Registry of Toxic Effects of Chemical Substances (RTECS) 1997. produced by Micromedex. 

RTECS, see Registry of Toxic Effects of Chemical Substances. 

Sample; B.E., D.M. Opresko, and G.W. Suter II, 1996. "Toxicological Benchmarks for Wildlife: .. 
1996 Revision," ES/ERITM-86/R3, Risk Assessment Program, Health Sciences Research ... 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Sample, B.E., and G.W. Suter II, 1994. "Estimating Exposure of Terrestrial Wildlife to 
Contaminants," ES/ER/TM-125, Oak Ridge National Laboratory, Oak Ridge, Tennessee. 

Sandia National Laboratories/New Mexico (SNUNM), June 1994. "Sampling and Analysis Plan 
for Eleven Sites in Tijeras Arroyo Operable Unit SNUNM," Sandia National Laboratories/New 
Mexico, Environmental Restoration Project, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1994. "Verification and Validation of 
Chemical and Radiological Data," Technical Operating Procedure (TOP) 94-03, Rev. 0, Sandia 
National Laboratories/New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), April 1995. "Acreage and Mean 
Elevations for SNL Environmental Restoration Sites," Environmental Restoration Project, 
GIS Group, Sandia National Laboratories/New Mexico, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), July 1996. "Laboratory Data Review 
Guidelines," Procedure No. RPSD-02-11, Issue No. 02, Radiation Protection Technical 
Services, 7713, Radiation Protection Diagnostics Project, Sandia National Laboratories, 
Albuquerque, New Mexico. 

AU11-02!W P/SNL:rs5177 .doc G-42 301462.229.0511/27/02 S:OB PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11127/2002 

., .. 

Sandia· National Laboratories/New Mexico (SNUNM), February 1998. "RESRAD Input 
Parameter Assumptions and Justification," Environmental Restoration Project, Sandia National 
Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), January 2000. "Data Validation 
Procedure for Chemical and Radiochemical Data (AOP 00-003), Rev 0," Environmental 
Restoration Project, Sandia National Laboratories, Albuquerque, New Mexico. 

Sandia National Laboratories/New Mexico (SNUNM), May 2001. "Field Implementation Plan
Tijeras Arroyo Outfalls," Sandia National Laboratories/New Mexico, Environmental Restoration 
Project, Albuquerque, New Mexico. 

Silva, M., and J.A. Downing, 1995. CRC Handbook of Mammalian Body Masses, CRC Press, 
Boca Raton, Florida. 

Sims, R.C., and R.M. Overcash, 1983. "Fate of Polynuclear Aromatic Compounds (PNAs) in 
Soil-Plant Systems," Residue Reviews, Vol. 88, pp. 1-67. 

SNUNM, See Sandia National Laboratories, New Mexico. 

Stafford, E.A., J.W. Simmers, R.G. Rhett, and C.P. Brown, 1991. "Interim Report: Collation 
and Interpretation of Data for Times Beach Confined Disposal Facility, Buffalo, New York," 
Miscellaneous PaperD-91-17, U.S. Army Corps of Engineers, Buffalo, New York. 

Tharp, T. (Sandia National Laboratories), 1999. Memorandum to F.B. Nimick (Sandia National 
Laboratories), ''Tritium Background Data Statistical Analysis for Site-Wide Surface Soils." 
Memorandum (unpublished), Albuquerque, New Mexico. February 25, 1999. 

Travis, C.C., and A.D. Arms, 1988. "Bioconcentration of Organics in Beef, Milk, and 
Vegetation," Environmental Science and Technology, Vol. 22, No.3, pp. 271-274. 

USDA, see U.S. Department of Agriculture. 

U.S. Department of Agriculture (USDA), 1977. "Soil Survey of Bernalillo County and Parts of 
Sandoval and Valencia Counties, New Mexico," Soil Conservation Service, U.S. Department of 
the Interior Bureau of Indian Affairs and Bureau of Land Management, and New Mexico 
Agriculture Experiment Station, U.S. Government Printing Office, Washington, D.C. 

U.S. Department of Energy (DOE), 1988. "External Dose-Rate Conversion Factors for 
Calculation of Dose to the Public," DOE/EH-0070, Assistant Secretary for Environment, Safety 
and Health, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), 1993. "Radiation Protection of the Public and the 
Environment," DOE Order 5400.5, U.S. Department of Energy, Washington, D.C. 

U.S. Department of Energy (DOE), 1995. "Hanford Site Risk Assessment Methodology," 
DOE/RL-91-45 (Rev. 3}, U.S. Department of Energy, Richland, Washington. 

AU11-02/WP/SNL:rs5177.doc G-43 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 ll/27/2002 

' U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, September 1995. 
"Workbook: Future Use Management Area 2," prepared by Future Use Logistics and Support ,/,... 
Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air Force, .... 
and the U.S. Forest Service. 

U.S. Environmental Protection Agency (EPA), November 1986. "Test Methods for Evaluating 
Solid Waste," 3rd ed., Update 3, SW-846, Office of Solid Waste and Emergency Response, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1988. "Federal Guidance Report No. 11, Limiting 
Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors for 
Inhalation, Submersion, and Ingestion," Office of Radiation Programs, U.S. Environmental 
Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989a. "Risk Assessment Guidance for 
Superfund, Vol. 1: Human Health Evaluation Manual," EPA/540-1089/002, Office of Emergency 
and Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1989b. "Subchronic Toxicity in Mice with 
Anthracene, Final Report," Hazelton Laboratories America, Inc., Office of Solid Waste 
Management, U.S. Environmental Protection Agency, Washington D.C. 

U.S. Environmental Protection Agency (EPA), 1990. "Corrective Action for Solid Waste 
Management Units (SWMU) at Hazardous Waste Management Facilities, Proposed Rule," 
Federal Register, Vol. 55, Title 40, Code of Federal Regulations, Parts 264, 265, 270, and 271, 
U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1991. "Risk Assessment Guidance for 
Superfund, Volume 1: Human Health Evaluation Manual (Part B)," Office of Emergency and 
Remedial Response, U.S. Environmental Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1993. 'Wildlife Exposure Factors Handbook, 
Volume I of If," EPA/600/R-93/187a, Office of Research and Development, U.S. Environmental 
Protection Agency, Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1996. "Region 9 Preliminary Remediation Goals 
(PRGs) 1996," electronic database maintained by Region 9, U.S. Environmental Protection 
Agency, San Francisco, California. 

U.S. Environmental Protection Agency (EPA), 1997a. "Health Effects Assessment Summary 
Tables (HEAST), FY 1997 Update," EPA-540-R-97-036, Office of Research and Development 
and Office of Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C.. · 

U.S. Environmental Protection Agency (EPA), 1997b. "Risk-Based Concentration Table," 
electronic database maintained by Region 3, U.S. Environmental Protection Agency, 
Philadelphia, Pennsylvania. 

AU11-02/WP/SNL:rs5177.doc G-44 301462.229.0511/27/02 5:08PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11127/2002 

U.S. Environmental Protection Agency (EPA), 1997c. "Establishment of Cleanup Levels for 
CERCLA Sites with Radioactive Contamination," OSWER Directive No. 9200.4-18, Office of 
Solid Waste and Emergency Response, U.S. Environmental Protection Agency, 
Washington, D.C. 

U.S. Environmental Protection Agency (EPA), 1997d. "Ecological Risk Assessment Guidance 
for Superfund: Process for Designing and Conducting Ecological Risks," Interim Final, 
U.S. Environmental Protection Agency, Washington, D.C . 

. U.S. Environmental Protection Agency (EPA}, 1998a. Integrated Risk Information System 
(IRIS) electronic database, maintained by the U.S. Environmental Protection Agency, 
Washington D.C. 

U.S. Environmental Protection Agency (EPA), 1998b. "Guidelines for Ecological Risk 
Assessment," EPA/630/R-95/002F, Risk Assessment Forum, U.S. Environmental Protection 
Agency, Washington, D.C. 

U.S. Fish and Wildlife Service (USFWS), September 1995. "Migratory Nongame Birds of 
Management Concern in the United States: The 1995 List," Office of Migratory Bird 
Management, U.S. Fish and Wildlife Service, Washington, D.C. 

USFWS, see U.S. Fish and Wildlife Service. 

Whicker, F.W ., and V. Schultz, 1982. Radioecology: Nuclear Energy and the Environment, 
Vol. 2, CRC Press, Boca Raton, Florida. 

Yanicak, S. (Oversight Bureau, Department of Energy, New Mexico Environment Department), 
March 1997. Letter toM. Johansen (DOE/AIP/POC Los Alamos National Laboratory), 
"(Tentative) list of constituents of potential ecological concern (COPECs) which are considered 
to be bioconcentrators and/or biomagnifiers." March 3, 1997. 

Yu, C., A.J. Zielen, J.-J. Cheng, Y.C. Yuan, L.G. Jones, D.J. LePoire, Y.Y. Wang, 
C.O. Loureiro, E. Gnanapragasam, E. Faillace, A. Wallo Ill, W.A. Williams, and H. Peterson, 
1993a. Manual for Implementing Residual Radioactive Material Guidelines Using RESRAD, 
Version 5.0. Environmental Assessment Division, Argonne National Laboratory, Argonne, 
Illinois. 

Yu, C., C. Loureiro, J.-J. Cheng, L.G. Jones, Y.Y. Wang, Y.P. Chia, and E. Faillace, 1993b. 
Data Collection Handbook to Support Modeling the Impacts of Radioactive Material in Soil, 
ANUEAIS-8, Argonne National Laboratory, Argonne, Illinois. 

ALJ11-02/WP/SNL:rs5177 .doc G-45 301462.229.05 11127102 5:08 PM 



RISK SCREENING ASSESSMENT FOR SWMU 234 11/27/2002 

This page intentionally left blank. 

AU11-Q2/WP/SNL:rs5177.doc G-46 301462.229.0511/27/02 5:08PM 



RISK SCREENJNG ASSESSMENT FOR SWMU 234 

Introduction 

APPENDIX 1 
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL 

AND RADIONUCLIDE CONTAMINATION 

11/27/2002 

Sandia National Laboratories/New Mexico (SNUNM) proposes that a default set of exposure 
routes and associated default parameter values be developed for each future land use 
designation being considered for SNUNM Environmental Restoration (ER) project sites. This 
default set of exposure scenarios and parameter values would be invoked for risk assessments 
unless site-specific information suggested other parameter values. Because many SNUNM 
solid waste management units (SWMU) have similar types of contamination and physical 
settings, SNUNM believes that the risk assessment analyses at these sites can be similar. A 
default set of exposure scenarios and parameter values will facilitate the risk assessments and 
subsequent review. 

The default exposure routes and parameter values suggested are those that SNUNM views as 
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and 
recommendations by the U.S. Environmental Protection Agency (EPA) Region VI and New 
Mexico Environment Department (NMED), SNUNM proposes that these default exposure 
routes and parameter values be used in future risk assessments. 

At SNUNM, all SWMUs exist within the boundaries of the Kirtland Air Force Base (KAFB). 
Approximately 157 potential waste and release sites have been identified where hazardous, 
radiological, or mixed materials may have been released to the environment. Evaluation and 
characterization activities have occurred at all of these sites to varying degrees.· Among other 
documents, the SNUNM ER draft Environmental Assessment (DOE 1996) presents a summary 
of the hydrogeology of the sites, the biological resources present and proposed land use 
scenarios for the SNUNM SWMUs. At this time, all SNUNM SWMUs have been tentatively 
designated for either industrial or recreational future land use. The NMED has also requested 
that risk calculations be performed based upon a residential land use scenario. All three land 
use scenarios will be addressed in this document. 

The SNUNM ER project has screened the potential exposure routes and identified default 
parameter values to be used for calculating potential intake and subsequent Hazard index (HI), 
excess cancer risk and dose values. The EPA (EPA 1989a) provides a summary of exposure 
routes that could potentially be of significance at a specific waste site. These potential 
exposure routes consist of: 

• Ingestion of contaminated drinking water 

• Ingestion of contaminated soil 

• Ingestion of contaminated fish and shellfish 

• Ingestion of contaminated fruits and vegetables 

• Ingestion of contaminated meat, eggs, and dairy products 

AU11·02/WP/SNL:rs51 n.doc G-47 301462.229.0511/27/02 5:08PM 



RJSK SCREENING ASSESS:MENT FOR SWMU 234 11/2712002 

• 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, currently no 
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that 
originate on site. Additionally, no potential for swimming in surface water is present due to the 
high-desert environmental conditions. As documented in the RESRAD computer code manual 
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant 
compared to risks from other radiation exposure routes. 

For the industrial and recreational land use scenarios, SNUNM ER has, therefore, excluded the 
following four potential exposure routes from further risk assessment evaluations at any 
SNUNMSWMU: 

• Ingestion of contaminated fish and shellfish 
• Ingestion of contaminated fruits and vegetables 
• Ingestion of contaminated meat, eggs, and dairy products 
• Ingestion of contaminated surface water while swimming. 

That part of the exposure pathway for radionuclides related to immersion in contaminated air or 
water also is eliminated. 

For the residential land use scenario, we will include ingestion of contaminated fruits and 
vegetables because of the potential for residential gardening. 

Based upon this evaluation, for future risk assessments the exposure routes that will be 
considered are shown in Table 1. Dermal contact is included as a potential exposure pathway 
in all land use scenarios. However, the potential for dermal exposure to inorganic compounds 
is not considered significant and will not be included. In general, the dermal exposure pathway 
is generally not considered to be significant relative to water ingestion and soil ingestion 
pathways, but will be considered for organic components. Because of the lack of toxicological 
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment 
calculations may not be possible and may be part of the uncertainty analysis for a site where 
dermal contact is potentially applicable. 
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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 drinkinQ water drinkinQ water 
lnQestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil 
Inhalation of airborne Inhalation of airborne Inhalation of airborne 
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or 
particulate) particulate) particulate) 
Dermal contact Dermal contact Dermal contact 
External exposure to penetrating External exposure to Ingestion of fruits and vegetables 
radiation from ground surfaces penetrating radiation from 

Qround surfaces 
External exposure to penetrating 
radiation from Qround 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 also may be 
significant for radionuclides. All of the above routes will, however, be considered for their 
appropriate land use scenarios. The general equations for calculating potential intakes via 
these routes are shown below. The equations are from the Risk Assessment Guidance for 
Superfund (RAGS): Volume 1 (EPA 1989a, 1991 ). These general equations also apply to 
calculating potential intakes for radionuclides. A more in-depth discussion of the equations 
used in performing radiological pathway analyses with the RESRAD code may be found in the 
RESRAD Manual (ANL 1993). Also shown are the default values SNUNM ER suggests for use 
in RMErisk assessment calculations for industrial, recreational, and residential scenarios, 
based upon EPA and other governmental agency guidance. The pathways and values for 
chemical contaminants are discussed first, followed by those for radionuclide contaminants. 
RESRAD input parameters that are left as the default values provided with the code are not 
discussed. Further information relating to these parameters may be found in the RESRAD 
Manual (ANL 1993). 

Generic Equation for Calculation of Risk Parameter Values 

The equation used to calculate the risk parameter values (i.e., hazard quotients/hazard index 
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all 
exposure pathways and is given by: 

Risk (or Dose)= Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological) 

= C x (CR x EFD/BW/AT) x Toxicity Effect (1) 
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where 

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. 

11/27/2002 

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. 

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess 
cancer risk resulting from the constituents of concern (COC) present at the site. This estimate 
is evaluated for determination of further action by comparison of the quantitative estimate with 
the potentially acceptable risk range of 1 E-6 for Class A and 8 carcinogens and 1 E-5 for 
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a 
quantitative estimate (i.e., the HI} for the toxicity resulting from the COCs present at the site. 
This estimate is evaluated for determination of further action by comparison of this quantitative 
estimate with the EPA standard Hl.of unity (1 ). The evaluation of the health hazard due to 
radioactive compounds produces a quantitative estimate of doses resulting from the COCs 
present at the site. 

The specific equations used for the individual exposure pathways can be found in RAGS (EPA 
. 1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values 
suggested for used by SNUNM at SWMUs, based upon the selected land use scenario. 
References are given at the end of the table indicating the source for the chosen parameter ·• 
values. The intention of SNUNM is to use default values that are consistent with regulatory ... 
guidance and consistent with the RME approach. Therefore, the values chosen will, in general, 
provide a conservative estimate of the actual risk parameter. These parameter values are 
suggested for use for the various exposure pathways based upon the assumption that a 
particular site has no unusual characteristics that contradict the default assumptions. For sites 
for which the assumptions are not valid, the parameter values will be modified and documented. 

Summarv 

SNUNM proposes the described default exposure routes and parametervalues for use in risk. 
assessments at sites that have an industrial, recreational or residential future land use scenario. 
There are no current residential land use designations at SNUNM ER sites, but this scenario 
has been requested to be considered by the NMED. For sites designated as industrial or 
recreational land use, SNUNM will provide risk parameter values based upon a residential land 
use scenario to indicate the effects of data uncertainty on risk value calculations or in order to 

·potentially mitigate the need for institutional controls or restrictions on SNUNM ER sites. The 
parameter values are based upon EPA guidance and supplemented by information from other 
government sources. The values are generally consistent with those proposed by Los Alamos 
National Laboratory, with a few minor variations. If these exposure routes and parameters are 
acceptable, SNUNM will use them in risk assessments for all sites where the assumptions are 
consistent with site-specific conditions. All deviations will be documented. 
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Table 2 
Default Parameter Values for Various Land Use Scenarios 

Parameter Industrial Recreational 
General Exposure Parameters 

Exposure frequency 8 hr/day for 250 day 4 hr/wk for 52 wk/yr 
Exposure duration (yr) 25"·b 30•·b 

Body weight (kg) 70"·b 70 adult•·b 
15 child 

Averaging Time (days) 
for carcinogenic compounds 25,550" 25,550" 

(= 70 y x 365 day/yr) 
for noncarcinogenic compounds 9,125 10,950 

{= ED x 365 day/yr) 
Soil Ingestion Pathway 

Ingestion rate 100 mg/dayc 200 mg/day child 
100 lllg/day adult 

Inhalation Pathway 
Inhalation rate (m3fyr) s,ooo•.b 260d 
Volatilization factor (m3fkg) Chemical specific chemical specific 
Particulate emission factor (m3/ka) 1.32E9• 1.32E9• 

Water Ingestion Pathway 
Ingestion rate (liter/day) I 2"·b I 2"·b 

Food Ingestion Pathway 
Ingestion rate (kgtyr) I NA I NA 
Fraction ingested NA NA 

Dermal Pathway 
Surface area in water (m2) 2b,e 2b,e 

Surface area in soil (m2) 0.53b,e 0.53b,e 
Permeability coefficient Chemical specific chemical specific 

•Risk Assessment Guidance for Superfund, Vol. 1, Part B (EPA1991). 
bExposure Factors Handbook (EPA 1989b). 
0EPA Region VI guidance. 

Residential 

350 day/yr 
30•·b 

70 adult•·b 
15 child 

25,550" 

10,950 

200 mg/day child 
1 00 m_g/dav adult 

7,000•·b,d 
chemical specific 

1.32E9" 

2"·b 

138b,d 
0.25b,d 

2b,e 
0.53b,e 

chemical specific . 

dFor radionuclides, RESRAD (Argonne National Laboratory, 1993. Manual for Implementing Residual 
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANUEAD/LD-2, Argonne National 
Laboratory, Argonne, IL. 1993) is used for human health risk calculations; default parameters are 
consistent with RESRAD guidance. 
•Dermal Exposure Assessment (EPA 1992). 
ED = Exposure duration. 
EPA = U.S. Environmental Protection Agency. 
hr =Hour. 
kg = Kilogram(s). 
m2 =Square meter(s). 
m3 =Cubic meter(s). 
mg = Milligram(s). 
NA = Not available. 
wk =Week. 
yr =Year. 
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(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

ProjectName ~...s ~~ ~~ ,e2,....-
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AR/COC No. Analytical laboratory--------

In the tables below, mark any Information that Is missing or Incorrect. 

1.0 Sample Collection Log 

I IBm 

Date . 

Sheet number and total number of sheats below 
General information 
Sample description 
Sample fD number(s) and fraction number(s) 
Location 
Time or sample collection 
Sample !ype 
Depth below surface 
QC sample?~ 
Comments 
Analyses requested 
Project information 

Project name 
Case numbartsel'\lice order number 

Contact information 
Turnaround time 
Regula lOry program 

Special QC requirements 
Sample team member(s), their signature(s), and initials 
Sample tracking information (the "Data Entered" and ·ay• spaces may be empty) 

Section 5.0, "Completsness Assessment." below. 
pies; other samples, this item can be blank. 
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SDG No. Z7 - 09/ 
SDG No.'-------
SDG No .. _____ _ 
SDG No .. _____ _ 

I CompleiB? I 
Yes I No 

Corrected? I 
Yes J No' 

---
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1/ 
1/ 
v 

. 

. 

(/ 
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DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1-DV1) 

2 0 Analvsis Re~:~uest and Chain of CustodY Record . 
complete? 

I\ am Yes No 

Page number and IDlal number or pages L---" 

Projectlolormation [ _.,..-· 

Sample shipping lnlormaliao ·~ 

ComraCI lillld oase numl>er /' ./' 
SMO aurhorlzarion signarure v 
~ocarron lnlormarron v 
Sample number(s)l1racrian number(s) ~ 

Sample 10 ln!ormarian •. v_ 
Dale/lime sample(&) collacred v 
Sample mallix // 
Comainer rype(s) c./'_. 
Sample volume ~. 
Preservative {chemical 'IOdlor thermal) v 
Sample atlleclion merllP<l ,/ 

Sample rype 
.._..,. 

Required analyllcal rastlnQ ,/ 
Sample Jnlormarion v 
Special insrrucrionJQC requirements {/ 
Custody rearms 1/ 

lab sample number · V' v 
Condilian upon roceipl v 

.. 
" " • Oascnba any uncorrecJed dellctBnCJes 1n Secnan 5.0 Compleleness Assessmem below. 

3 o Document comoarlson . 
CompleJo? 

flam Yes No 

Dares en Sample Collection log and AAICOC agree. l./"" 
Sample loam members on lhe Sample Co/lec)jon ~and rhe ARICOC agree. v 
Sample ID numbers on Sample CollecJian Log and AAICOC agree. /_/__ 
Dare and lime on Semple Colleclicn Log ana ARIC:OC agree. ~c/ 

Analyses requesJed on AAICOC agree ·wllh Jhase shown on Sample CollecJion Log. t/ 
Pro1ec1 inlonna1ion on Sample Collection Log ana ARICDC agree. l/ 
The sample Jocallon an lha Sample Cclleclion Log agrees wilh Jhe ARIC:DC and projeCI· specific /1 
plan requiremenls or aulhortzad chengas 10 the plan(s). I' 

The number or lnvasJigallve and QC samples collecled was !hal specilie~ In the projecl·specific 1 
planjs} or authorized changes lo lha plan(s}. 

' The analyses requesled on lhe ARiCDC ware lhasa specllied in the project·specilic plan(s) or J aulhorized changes to 1he plan(sl. 
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Correcred? 

Yes No• 

Correc1ed? 

Yea Na" 

• Describe aniuncorracJ";?;Jci•s in Secnz~afen••• Assessmenl." below. 

Reviewed by: / ·v ~/£# ~ ?IV Date: /1/ --t ;; -?f7 
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· 4.0 Analytical Laboratory Report 

I I 
Complete? 

Item Yes I No 

Data reviewed, signature C/ 

Date samples received .,.L 
Method reference oumber(s) p/ 
Quality control data . t/ 
Malri~ spike/matrix spike duplicate data 'II /L 
Narrative complete tL'. 

a Describe any uncorrected deficiencies in Section 5.0 "Completeness Assessmenr below. 

I 

Rev.o 
Atlachmant A 
Page 15 of 15 
July 1994 

Page 3 of 4 

·Corrected? 

I Yes I No-

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no; all problems are resolved. 

All boxes on the AR/COC review are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 
/.. 

AU2·94/WPISNL:SOP3044A.Al 

Yes 

D 
D 

D 
D 

No 
D 
D 

( 

( 



TOP 94-03 
Rav. 0 
Attachment A 
Page 16 of 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

ve been checl<ed no, describe preble , .. 

SA Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolvecl. 

BASED ON THE REVIEW, D~ytJ~NTATION IS COMPLETE: 

Revi~we ~L k.;·:·~. ~~!· A.ppr?ved by:• -------
Datlf.'~ ~ Date. 

•' 

• Task/Project Leader must approve data package. 

ALI2·94/WPISNL:SOP3044A.A1 

'··. 

Page ,4 of 4 

DYes 0 No 



' I 
I 
i 
l 
I 
I 
I 

TOP 94-03 
Rev.O 
Auachmant B 
Page 13 ol17 
July 1994 

DATA QUALITY INDICATOR CHECKLIS~ 
(DATA VERIFICATIONNALIDATION LEVEL 2-+DV2) 

l 
Project Name _..."-4-#::::::...!2L-~-?-+--~e.;.~=----,,.#!,£..~<.--'==-...£..-'--- I 
CaseNumber __ ~~~~~~~~~~~r-~----------~! ------------------

Page 1 of 5 

1 

AR/COC No~W7' Analytical laboratory c;;,Cr::??Z:"'"C- l 
SDG No. 7/-0 9-/ 
~DG No.'-----

~DGNo.~----------
AR!COC No. Analytical laboratory---------
ARICOC No.---
ARICOC No. __ _ 

Analytical laboratory-------
Analytical laboratory-------- $DG No .. _____ _ 

i 
I 

1 0 EVALUATION ' 

Item Yes No II no, Sample 10 N~.tfraction(s) and Analysis 

1) Sample volume, container, and ~.,.# "'""'~ ~~ A/?;?32-3 ~.,;,.t'.----:~7,<.? 
preservation correct? 

I' e /~Le';:;vrP;.,]..- ~ ~ ,n/ /t:"A 

·. ~ ,) ,.;'t_;j /.?I?.'Zff5 z.. - ,-;-.&' AL h?/?'5?x/-f 

2) Holding times met tor all irf'?:U~.e-6· ,/, ~ /~L-'? -~-~-
' ' samples? {/ 

, 
I 
I 

3) Reporting units appropriate for the ' 

./ I 
matrix and meet project·speci1ic 

[ 
requirements? 

! 
4) Quantitation limit mat for aU ! 

/ I 
samples? \./ i 

! 

5) Accuracy 
' 

I 
I 

a) laboratory control sample \./ I accuracy reported and met for 

'·. 
all samples? ! 

! 

b) Surrogate data reported and i 
met for aU organic samples _/ ' 
analyzed by a gas chroma· i 
tography te~ue? . / 

; .., 

Rw;.w't? L- AL. • L' i 
I 
I 
l 

D . ~G-.~0-~;.y· i -- .(_. . ...., ( I 

" 

AL~·94/SNI.:SOP3044B.A1 

fJ. 
~ 

v 

' 



TOP 94-03 
Rev. 0 
Anachment 9 
Page 14 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no, Sample ID No./Fractian(s) and Analysis 

c) Matrix spike recovery d&ta -
reported and met for all W4 . 

. 

samples for which it was 

requested? 

6) Precision 

a) Laboratory control sample [/ 
precision reported and met for 

all samples? 

b) Matrix spike duplicate RPD 
data reported and met for all ill/4 
samples tor which it was . -'1 

requested? 

7) Blank data 11-ft/4-nM~ V/./17 &~t:.k...L ;, 
a) Method or reagent blank data 

/ l:tir.' Jh,P&/ .Qk-,////A"';?·;t,.~./...-·7-reported and met for all 
..__~...,. 

samples? <?L . --~.-Yi1d i._,c~ --.-:n,l!?; ~ 
b) Sampling blank (e.g., field, / / 

trip, and equipment) data 'l ./ 
reported e.nd met? 

. ./ 

. 

B) Narrative included, correct, and 

t/' complete? 

. . 

2.0 COMMENTS: All items marked "No" above must be explained in this section. For each item, give 
SNUNM ID No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed by: 

Date: 

-
AU2·9~!SNL:SOP3044B. R 1 

.(.. 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

Reviewed by: 

Date: 

. 
AU2·9~/SNL:SOP3044EI.R1 

TOP 94·03 
Rev.O 
Atrachmenl 8 
Page 15 of 17 
July 1994 

Page 3 of 5 

/ 



. TOP 94-03 
Rev. tl 
Attachment a 
Page 16 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKl.IST 
(DATA VERIFICATION/V Al.IDATION l.EVEl. 2~DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only sam~les/lractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table If possible. Explain any 

other qualifiers in the comments column. 

Sample/ 

Fraction No. Analysis Qualifiers Com[nents 

t?/.?$!!0 -F j/,P? ,}/3 
'll'/ --4' 

,, 
'$l l,/ 

,, 
73-~ /f 

;~r-ei II 

11..- ' d -· If 

1Z I( 
\ ./'. 

ke-lk/ 0/"'.l! /c It 
v 

P/'?lit-1~ fl/t7? lf/j 
.t;;~,&.f.,;(,QIA;!ff,,·.~ .. f r" 

QUALIFIERS: 

J =- Estimated quantity (provide reason) 

B = Contamination in blank (indicate which bh:tnk) 

P =- Laboratory precision does not meet criteria 

A = Reporting units inappropriate 

/I 

N = There is presumptive evidence of the presence 

of the material 

UJ ~The material was analyzed lor but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed byr17~ ~~- • 

- - / 
Date: /fl ~If-f' '7 

-
AL./?·91/SNL:SOP3044B.R1 

~ -;!i__/.r_,,.,/7# £!/'4 .£ ;f,.d-<' 
~ ~v,A' ' ··A.. r l,;:>/ /A~ _z . :S ;c>l -f# ~ .,. _, j~ 

Vi;" §// /£/. iX L " 

' 

. 
Bi~ {z~ ~/Ae7(}pl.r/~.tl0{:. 

,, 

Q = Quantitation lim~ does not meet criteria 

A "' Laboratory accuracy does: not meet crileria 

U = Analyte is undetected (indicate which analyte and 

reason lor qualification) : 

N.J = There is presumplive evidence of the presence of the 

material at an estimated q:uantky. 

( 

& 



-·· 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATJON LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -· 
Fraction No. Analysis Qualifiers Comments 

. 

TOP 94·00 
Rev. D 
Attachmem B 
Page 17 of 17 
July 1994 

Page 5 of 5 

Approved by:• --------------

Data: 

'Task/Project leader must approve data package. 

~ AU.2-9~/SNL:SOP30446.R1 

( 
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DOCUMENTATION COMPLETENESS CHECKLIST 
{DATA VERIFICATIONNALJDATION LEVEL 1-DV1) 

Project Name ---~5.:../.:.~fc;;..· ..... ~u~>~----------
Case Number .7t. :J..;L • :7 o c. 

TOP IM.Q3 
Re". 0 
Attachment A 
Page 13 oilS 
July 1994 

Page 1 of 4 

sample Numbers ol?nt,, tJ17f'7?. qzot, on.f'7t,.on,rrt tN?fft ()rz?N, otzffV 

AAICOC No. tfJt? 7 f" :J' Analytical laboratory tJv.r"' /~crt' - .)7.:- SOG No. cJI 7.J?. 76- L 
AAICOC No. aa -zez Analytical laboratory /[.;.,&ztcrr ... - f7t.. SOG No.a17e zer- z. 
AAICOC No. pe>Z.PC Analytical laboratory tf'...agkm•- .r-r<- SDG No.aq.ezq- ._ 
AAICOC No. Analytical laboratory SOG No. _____ _ 

In the tables below, mark any lnformaflon that Is missing or Incorrect. 

1.0 Sample Collection Log 

118m 

Oa11 
Sheet numblll' lli)Cjtolal number of aheeiJ below 

Ganeralnlorma~llrl 

Sample delcripUan 
Sample 10 numberjt) and lra~:lion number(a) 
Loca~on 

Time ol sample toUIIf:lion 
Sample type 
Daplh below aurlaa 
QC sampJIT' ~InN, 
Comman(S 
Analyse• requn1ad 
Proj8CI inlarrnalion 

Project nama 
case number/llr.rice ordlll' numbat 
Cani8CI inlarrnalion 
Turnaround lima CO(. 
Rag11latory program 
Spadlll 00 requiremanll 

Sample team member(&}, !hair signature(a), and lniliala 
Sample tracking inlorrnallon (lhe ·oata Entllf1lcl" and "By" space• may bll ampty) 

• Oesc;ribe any uncorrecllld daficlen~:ias in Section 5.0, •completeneu Auaumant; below • 
. b Comments are only required lar QC samples; for alhar umptaa, thil illlm can be blank. 

Reviewed by: /wrc/C/4 
Date: f?~&/ 

t 

Complelll? Cot111C1ad? 

Yel No Yea No• 

v . 

,/ 
.,/ 

r/' 
./ 
i/ 
,/ 

,/ 

AJ/i 
/ 
./ 

,/ 
./' 
,/ 
v 
V" 

AJ/J 
Jill 
Jl/1 
./ 

./ 

INFORMATION COPY 

SHEARS # f)J,:5';19 



TOP 94·03 
Rev.O 
Allachment A 
Page 14 of 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKliST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

2.0 Analvsls ~'~~'~"'"""'t and Chain of r.r~c:t,dv 

Hem v .. Na 

Page number and !Dial number ol pagu v 
Projocl "' v . 

S<lmplo >hipping i _,/ 

_c~nlr~ ~d ""'" number \/ 

-s~ ''"~"·~·'· .,~,~·~·. 1/" 

Localicn .. ·~ , ~""" v 
Sample """'""'1"1 t/ 

~1111'~ "'_ "'"" -· ./ 
'~mpiO(•J / 

~E'.!_~ril_ ./ 
'_1!/lli(ll_ _,./ 

~amP'~ volume ....... 
...... ,. ""-"""-and/or iherma!) / 

. Sample lmllhoD _5£:_L .AlA 
Sample IYP• ...,. 
"' .. : ... I lUling ./ __'_': .... 

_sample . .,. ""'~ ,/ 
special . rAquiremenl• ,/ 
Cu510dY reco(tls (1_,. '" ""' r, .J hH' ../ 

Lab sample number ./ 
1 1 upon receipr ,./ . Oescnbe aoy uncorrsc1ea defl~:~oi\Cles 1n SeCJion s.o Compioleness ABJeumem below • 

3 o Document Comgartson 
ComPI&Ie? 

11em Ya& No 

Dales on Sample Collection Log and ARICOC •111••· ./ 
Sample 1eam members on ihs Sample Ccllsclicn LQ9 and !he Af\ICOC agree. f(f_.,.. ./ 
Sample 10 numbers on Sampla Collec~an Log ana AfVCCC agree. .....--
Dale and limo on Sample CoOecliOn Log and ARICOC agree. ._./' 

A nair••• requ es1ad en ARICOC agree wiih 1hosa shOWn on Sample C<llltlelion \.OIJ. / 

Prcjac1 informalion on Sample CcRaclion Log an~ AAICOC agree. _ ../ 
Tho sample localion on !he Sample Conection Log agrees wirh !he ARICOC and projllC!· spscilic 

1M plan requiremanJS or au1horized dlangaa 10 rhe plan(s). 

The number of inva>rigarive and OC samples collac!ad was lhal speciliod in rho projecHpecilic 
!Ja plan(s) or aulhorized C/tanges 10 lite plan(s). 

The analyses requasrad on !he ARICOC ware rho so spaciliad in rho prcjact·speciflc planJsJ or Jill ""ihOrize<l changes ro tha p/an(s). 
.. . . 

• Oeso11be any unccrrecred clehclencres m Secuon 5.0, "Complereness Assassmonr; below . 

Reviewed by: ~v/,J(f;4 Date: 

AL!2·94/WP/SNL:SOP30~4A.Al 

Page 2 of 4 

Yes No' 

. 

. 

. 

CcrrectiiCI? 

Y•s No1 

./ 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

4.0 Analytical Laboratory Report 

Complem? 

Item Yes No 

Data reviewed, signaiUre ../ 
Data samples ruceived v 
Melhad reference number(s) * ./ 
Qualily control data ./ 
Maui~ spikalmatrl" splka duplicata data ~ 
Narra~YB complal8 ,/ 

a Describe any uncarrecl&d deficiencies in Sac~on 5.0 •completanass Anesamenr beiDW. 

TOP 94-03 
Rav.o 
Anachmenr A 
Page 15 or 15 
July 1994 

Page 3 of 4 · 

Ccrracrlld711 

Yes No• II 

5.0 Completeness Assessment For each section below, marl< the appropriate box and describe any_ 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no; all problems are resolved. 

II any boxes have been checked no, describe problem and resolution: 

5.2 Analysis Request And Chain Of Custody Record AA/COC 

All boxes on the ARICOC review are complete: 

Some boxes have been checked no; all pr_oblems are resolved. 

II any boxes have been checked no, describe problem and resolution: 

Reyiewe~.by: ..,.J;.""i.:;,;·~_..G ... ;;:.:;~~""T-----
Date: -"'''{;.c..."'...;;·~f-f..;..l'l.._V_. ___ _ 

AU2.-94JINP!SNI-:SOP3044A.R1 

.rn/ 0 
0 0 



TOP 94·03 
Rev.O 
Allachment A 
Page 16 of 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

Page 4 of 4 

Yes w-
0 

If any boxes have been checked no, describe problem and resolu!ion:h, 
~CL ·- 0/{,0.f' /dr (!, /)1"",1./46-" OJ CP-'7k f=.- me>~br"r· d/z/,r. ..., .,...., &zc' a?7/",J.' 

5.4 Analytical Laboralory Report 
All boxes on the Lab Report review are complete: · 
Some boxes have been checked no; all problems are resolved. 

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE: DYes ~o 
Reviewed by: ~n/g"'/-"' Approved by:• 

Date:~ 7 Pare: ---------

• Task/Project Leacler must approve data package. 

COMMENTS: ------------------~----------------------------------

AL12-94/WPiSNL:SOP3D44A.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

Project Name __ _......50'-l..L·k~.._Zft=--------------
Case Number J63;t. -;1~0 

TOP 94·03 
Rev.o 
Attachment B 
Page 13 ol17 
July 1994 

Page 1 ol 5 

Sample Numbers O;Zf' 7~. tfi?!?Z r217J?fp:1f7Y?~ {)fJFI"(,t2/l.FJS,or?fll§. t117fl"f/ 

AR/COC No.,{() 7,[J 
ARICOC No. PtJ7/} 
ARICOC No. ()() 7f:J' 
AR/COC No.----

Analytical laboratory /?ekrz<> - J7'L. 

Analytical laboratory aqnrkN .. - [7L 

Analytical laboratory .4«., /C'""r"' - f'fi.. 

Analytical laboratory--------

SDG No.0/7f..&:-z. 
SDG No. &t?r/6-·z. 

SDG No. ~UJ76- 'L 

SDG No .. ______ _ 

1 D EVALUATION . 
Item Yes No If no, Sample ID No.tfraction(s) and Analysis 

t) Sample volume, container, and 

./' preservation correct? 

2) Holding times met for all 

v/ samples? 

3) Reponing units appropriate fer the 

/ ·'k,-/, · --. - n 1/. r-u,.,.I/Vf' 
matrix and meet project-specific 
requirements? 

4) Ouantitation limit met tor all / /ri/ivm -All fdoz' kf 
samples? £,', <,-- d/1 ~f 

. 

5) Accuracy / fl J I. tl-'f .. 
"'-' "'-" '"'·~IP~·"-~ . - ., ._, 

a) Laboratory control sample t Res~t> "~ ...e. c . .,.\ ·Z-1 n /'1-r _.., f_ ti-S accuracy reported and met lor 
all samples? 

b) Surrogate data reported an!l 

}J/k met fer all organic samples 
analyzed by a gas chroma· 
tography technique? 

Reviewed by: 1/:. .0-tft.p 
Date: ft.jt,fri'G 

-
AL1.2·9~!SN!..:SOP3044B.R1 



TOP 94-03 
Rev. 0 
Allachmenl B 
Page 14 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 of 5 

Item Yes No If no, .Sample ID No./Fraction{s) and Analysis 

c) Matrix spike recovery data k~ ("\. l rC'-'--""-"''r~ rLLlh':L reported and met lor all / ~.i.f~.- ,<!-~~,~~·Por~ 'L/t_>/"f). samples for which it was 

requested? 

6} Precision ~A. • .ft..._,., (e;' re..r.- .. .-'\J"- 11.-/ll_q't_ 
a) Laboratory control sample 

tJA ~-{r•~r-c." 'M.c~c..-.*"-). ..__ (n_L "'£'. _ precision reported and mel for 

all samples? 

b) Matrix spike duplicate RPD Aw(!t·r-~ t..-..b 1-t"'.r,. .. ,_ s <- n-/r/"1 '1 
data reported and met for all Nt ~-l''f·"-·~ ~.~,-~J ~~~ ') /o.f', samples for which it was 

requested? 

7) Blank data 

a) Method or reagent blank data / reported and mel for all 

samples? 

b) Sampling blank (e.g., fiald, 

trip, and equipment} data 

iJIJ reported and met? 

B) Narralive included, corract, and 

I complete? 

r r 1 ~· 

z.) rAz.rrF etr"hl--,n to/P'f/ ,).._ / L.-{1 J /1~> /r--,u£&;;._.,, &Mk . .,-.t_ P-4), ,eC;/L-

Reviewed by: , gj;;~ '7' 
7 

Date: 

-
ALJ2·911SNL:SOPJ044S.A 1 



DATA QUALITY INDICATOR CHECKLIST 
{DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

r r ~, 

Date: 

-
AI./;!·911SNL:SOP3044fl.R1 _ 

TOP 94-03 
Rev. D 
Allachmsnl B 
Page 15 cf 17 
July 1994 

Page 3 o15 



TOP 94-03 
Rev. 0 
Attachment 8 
Page 16 ol17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/fractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

Sample! 

Fraction No. Analysis Qualifiers Comments 

tJ/1 ?76 -'2- &.,n, ... ,_ & 
017 P?f'-1 ?A,~-n.,... ... '-

QUALIFIERS; 

J = Estimaled quantity (provide reason) 

B = Contamination in blank (indicate which blank) 

P = l..aboralory precision does not meet criteria 

R = Reporting units inappropriate 

c;;z 

N = There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associaled value is an estimale 

and may be inaccurale or imprecise. 

Reviewed by; 

Date: 

At.J;HI~/SNL:SOP30448.R1 

#I'.( :? N9,.-r;'JW ~A 
v 

/hd4 > ,Y.-J,.,,-J'k../ M 
c.-· 

a "' Quanlilation limit does not meal criteria 

A "' l..aboralory accuracy does not meet crileria 

U = Analyte is undetected [indicate which analyte and 

· reason for qualification) 

NJ = There is presumplive evidence of the presence of the 

material at an eslimated quanlily. 

' 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -
Fraction No. Analysis Qualifiers Comments 

. 

TOP 94..03 
Rev. 0 
Anachment B 
Page 17 o117 
July 1994 

Page 5 of 5 

. 

Reviewed by: Approved by;• ------"--------

Date: Pale: 

'Task/Project Leader musl approve data pacj(age. 

AU_2·9~/SNL:SOP3044B.R1 _ 
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DOCUMENTATION COMPLETENeSS CHECKLIST 
(DATA VERIFICATIONNALIOAllON LEVEL 1-DV1) 

TOP 9441 
Rev.O 
Attachmem A 
Page 13 ol15 
July 1954 

Project Name ¥ce.r /t.,.,.,. Page 1 ol 4 
Case Number .'76 :?.;J. • "3 h 
Sample Numbers t?IZ'?'f.:J--t (!/Z'?/.r;--.:1 1 ot7f'.ft)-'(, Ot?UY-3, onP7t- ~>17P71. e-r.roP 1 

ARJCOC No. {2.PtJ 7. Analytical laboratory tfk-wkae .- s·Z? SOG No. .,(:29'? 
AR/COC No. O?r! .J' Analytical laboratory J SOG No. t :l :r,r= 
ARJCOC No. (J '?f'S: · Analytical laboratory _ SOG No. lOJ-'J.C 
AR/COC No. "9.7 .J Analytical labOratory SOG No • .......,t'"":r.'""'£'-4-1 ---

In the tables below, mark any lnfonnatlon that Is missing or Incorrect. 

1 0 S I C II ctl L . arne a o e on og . .A/11 

~ Item 

Dale ~ 
Sheel number and ..... "'4!!.''"" _ol sheelS below 
General "-, . 

Sample .......... 
Sample 10 , ... , 1~1 ·and lraclion 
I ,.,._,,,,, . . ·'--..... 
Time ol sample -....... 
Samplalypa . . ........ . 
Depth below surface ~ . _· . 

QC '"'"'t'"'' ""-., 
..... "'$ 

. "'~'I ~ ... 
ProjiiCI ~""<~ 

Project nama ..:::--, 
Cas a 1 order numotr 
contact 

. I ,,J lima 

' "1 
Spacial QC 

Sample learn ,.,.,,u .. 1~ 1._111_Bif , and iniliab 

Sample lracl<ing " 1_ 1111~ 'Oala '""'"' ""' and 'By' spaces may be amply) 

a Pesaibe any uncorreciBd deficiencies in Sec:lion 5.0, 'Complelllnan Asse5Smenl." below. 
b Commonts aru cnly r uired lor ac samples; lor other samples, this illlm can be blank. 

Reviewed by: p~~LJ..~~k,~~';L-

vas NO YBS l'la· 

-

L'- ·_::.,. 

-""'-
" . 

_......, 

_"-., 

\NFORMAT\ON COPY 

SHEARS # -6'15' ~r-

, 



TOP 94·03 
Rev. 0 
Allachmenl A 
Page 14 cl 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

2 0 Amllvsls Ree~uest and Chain of Custodv Record 

"---...~ Complela? 

11om Yes Na 

Page numbor and'to~ number of ~os . 

Projec1 lnfarmaliOil ~ 
Sample :5hipping information ~ 
Comraa and caso number ~ 
SM:l agthorizalion signa1ure ""- I 

Laca1ian inlarmatian ~ 
Sample number(s)llraaian numbsr(•l ", 
Sample 10 infarmalian ""-
Daletlfme sample(•) ccllocted ""-
Sample ma1rix ~s 
Container !ype(•J ~: 'Z' 
Sample ~olumo '<.._~J 

Presetva!ivo (chomical and/or !hermai) 
,, 

Sample aaHOCiion method .... , 
Sample type " 

-

Required anaiylical !&Sling ""-
Sample inlarmalian 

Special insuucliorvQC requirements 

CustOdy reOJrlls 

lab sample number 

Condilian upon roceipl 

• . . Oesa1be any uncorrec1ed ctslielenc~es 1n SeQICO 5,0 Compfe1eness Assessmenl bdcw • 

3 o Document Comparison 

Page 2 of 4 

Correc11111? 

Yes No• 

. . 

..... 

"' " "' . -"' 

I lrom 
d-1 I= =y=.c=. a=m~j='"='e=:=a=fl =Y=:=:=="=j~""~:=o•"'.=jll 

D~ "' "'e CallecJion Log and ARICOC agree. 

Sampl• 1sam momberSon-me~e Calfeclion I.Dg ancllhe ARICOC agree. 

Sample ID numbers on Samplo Colle<:~iotltDg-aJJt.AAICOC agroa. 

Dale and lime on Samplo Cofle<;lion log and ARICDC lliitu.._ 

Analyses roques!ed on AAICOC 8Qr•e wirh lhOse sttown on Sampla CQ!foaj~ Log. 

Project information an Sample Collection log and AAICOC agree. 

The sam~le location. on lhe .Sample canection l-eg agreos wilh Jha AAICOC and prajt!CI• spe<:~~ ~ ~ i'-
plan rpqu1remen1s cr authortzed changes 10 lhR plan(s)e -~ -~ 

The number Qf invesligative """ ac samples <:allecled was lhal•pecified in lfle projDCI·specilic 
plan{s) or aumorized changes 10 lhG plan(•f. 

The analyses reque>te~ on tho AAICOC were those spacified in 1he prajeCJ·specilic plan{s) or 
authorized <hM!le• 10 lh• plan{s). 

a Desc.nbe a·riy ~ncorrected delic~enoes 1n SeciiOJl 5.D, ·compleleness Assassmem~· below. 

Reviewed by: /j"j;4 Date: 

Al.J2·94/WPISNL:SOP3044A.R I 



DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATJON LEVEL 1-DV1) 

4.0 Analytical Laboratory Report 

Compla18? 

llam Ye$ No 

Data reviewed, signalura / 
Dale samples receiVed ....... 

Malhod reference number(s) i/ 
Quality canlrol data ./ 
Malrix spika/malrix spike dup!lcale data /JA/ 
Narralive complela ,/ 

a Describe any uncorrected deficiencies in Sec~an 5.0 "Camplalaness Assanmenl" billow. 

TOP 9<4-03 
Rev. 0 
Anac!lmenl A 
Page 15 of 15 
July 1994 

Page 3 of 4 

Corracled? 

Yes No• 

5.0 Completeness Assessment For each section below, mark the appropriate box and describe anY:. 

problems that remain unresolved. 

- 5.1 Sample Collection Log 

All boxes on the Sample Collection Log are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

5.2 Analysis Request And Chain Of Custody Record AA/COC 

All boxes on the ARICOC review are complete: 

Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

Reyiewe~.by: ....... FIL,... . .~..ok""'-'-'-'~-9''------
D ate: _ _.7'-~"""'2."'f'<-;~:::.."'..c,t • .,_C ___ _ 

AU2·941WPISN L:SOP3044A. R 1 

0 
0 

X!!! 
0 
0 

0 
0 

No 
0 
0 



TOP 94-03 
Rev. 0 
Attachment A 
Page 16 cf 15 
July 1994 

DOCUMENTATION COMPLETENESS CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 1-DV1) 

5.3 Document Comparison 
All boxes on the Document Comparison are complete: 
Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

5.4 Analytical Laboratory Report 
All boxes on the Lab Report review are complete: 
Some boxes have been checked no; all problems are resolved. 

If any boxes have been checked no, describe problem and resolution: 

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE: 

Reviewed by: -1-/t:"-~:...J·""'h""-~"".r.:~. ':1'~· =-----
Date: -;.- ">-- ?"..if"r 

Approved by:• 
Date: 

• Task/Project Leader must approve data package. 

AU2·941WP/SN~:SOP3044A.R 1 

Page 4 of 4 

Yes No 
0 0 
0 0 

fF 
0 

No 
0 
Cl 

... 
~s DNa 



:,,:' 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONfYALIDATION LEVEL 2-DV2) 

TOP 94-03 
Rev. o · 
Auac:hmant B 
Page 13 of 17 
July 1994 

Project Name ff';ra r kczl) Page 1 of 5 

Case Number .'Bf ;;, :J'cJt!J 
7 

Sample Numbers tJI??tz,tm?'~ t>/7 Fl'i'1 ot71'f'0 qZF'2.(-a/?rZ'l
1 

ot'?tJ .PI 

AR!COC No. ()fO 2 Analytical laboratory a-zJ~r.r - .f?'( .. SDG No. 6' .;2 '?'./' 
AR!COC No. O?f'J Analytical laboratory 

·~ 
SDG No. tf :Z-:JJ 

AR!COC No. tJ]f ,C Analytical laboratory SDG No. 6;1..75 
. ARICOC No. tJ9'7:Z. Analytical laboratory SDG No . b'J'C( 

1 0 EVALUATION . 
I Item I Yes I No I If no, Sample ID NoJFraction(s} and Analysis 

1) Sample volume, container, and 
preserva1ian correct? / 

I 2) 
Holding times met lor all 

I /I I 
samples? 

3} Reporting units appropriate for the 

/ matrix and meat project-specific 
requirements? 

4) Quantitalion limit met lor all f!o.. ··~-,€. - r ..e.e ~-.., .,_ .., _ _k 
samples? j 

5) Accuracy 

J a) Laboratory control sample 
accuracy reponed and met lor . 

all samples? 

b} Surrogate_ data reponed and 

jJA met for all organic samples 
analyzed by a gas chroma-
tography technique? 

Reviewed by: ~r/C:,~ 
r 

-
ALI:2·9~JSNL:SOP:l044B.R1 

I 

I 



TOP 94-03 
Rev. b 
Attachment B 
Page 14 of 17 
July 1994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 2 ol5 

Item Yes No If no, .Sample ID No./Fraction(s) and Analysis 

c) Matrix spike recovery data -
reported and met lor all 

~A samples lor which ~ was 

requested? 

6) Precision 
a) Laboratory conlrol sample 

~/K precision reported and met fer 

all samples? 

b) Matrix spike duplicate RPD .. 
data reported and met lor all 

~! samples fer which il was 

requested? 

7) Blank data ,.--
r·CJ.,n,,.,..e,_..h )e~ 

a) Method or reagent biank. dala I reported and met for all 

sampfes?S?( li~f'..-1ldk/ 
b) sa·mpling blank (e.g., field, 

trip, and equipment) data ~d reported and mel? 

B) Narrative included, correct, and ;· complete? 

2.0. COMMENTS: All items marked •No" above must be explained.in this section. For each item, give 
SNUNM ID No. and the analysis, if appropriate, of all samples affected by the finding. 

Reviewed. by: 
' 

Date: 

. 
A!.J;!-94/SNL:SOP3044B.R1 



DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

2.0 COMMENTS CONTINUATION SHEET 

TOP 94·03 
Rev. 0 
Allachment B 
Page 15 PI 17 
July 1994 

Page 3 of 5 

1\ Q\..W\.~~~o..- \~~ ; fer ev. s-e .~r-r,._:f.~ 5o~Me Sw~~ VltJA-'-.r 
> 

exc.e.ek.J .{he r-e"'S".exkl MOJ. .{:Z ... ~-1.:-z..(. f'""'6~d-

-
ALJ:Z·9~/SNL:SOP3044B.R1 



TOP 94-03 
Rev. a 
Allachmant B 
Page t6 of \7 
July \994 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATIONNALIDATION LEVEL 2-DV2) 

Page 4 of 5 

3.0 SUMMARY: Summarize the findings in the table below. List only samples/lractions for which 

deficiencies have been noted. Use the qualifiers given at the end of the table if possible. Explain any 

other qualifiers in the comments column. 

~let 
Fraction-"Jilo,,_....._ Analysis Qualifiers Comments 

,_ 
................. 

............... 

~ ....... ~ ..... ...... _ 
........ 

QUALIFIERS: 

J ~ Estimated quantity (provide reason) 

B ~ Conlaminalion in blank (indicate which blank) 

P = LaboratorY precision does not meet criteria 

R = Reporting units inappropriate 

N = There is presumptive evidence of the presence 

of the material 

UJ = The material was analyzed for but was not 

detected. The associated value is an estimate 

and may be inaccurate or imprecise. 

Reviewed by: ./t:C£?~ 

Al.J7-9~/SNL:SOP3044B.R1 

· .... 
-. ·-.... ..-· .,_ 

. .......__ 
··-4- . 

--~*J~ 

'-.... 
··-......,, 

'--~ 

-~ 

0 ~ Quantitalion limit does not meet criteria 

A .. LaboratorY accuracy does not meet Cfileria 

U .. Analyte is undetee1ed (indicate which analyte and 

reason for quafilication) 

'\ 

NJ s There Is presumptive evidence of the presence of the 

material at an estimated quantity. 



' 

DATA QUALITY INDICATOR CHECKLIST 
(DATA VERIFICATION/VALIDATION LEVEL 2-DV2) 

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET 

Sample/ -
Fraclion No. Analysis Qualifiers Commenls 

~ 

'""' ""' '-
""'-" "'-, 

~ 

""' ~ I~ 
~% 

-:,_u 

' ,, 
"'-., 

""'' 
""'' . 

•. 
'· .. 

' '· 
'\ -- . .,. . .-
\ •:, .. 

TOP 94-03 
Rev. 0 
Anachmenl B 
Page 17 ol 17 
July 1994 

Fage 5 ol 5 

'"' ,, 
~ 
~ 
~ 

~-

.. 
Reviewed by: ;:/:£;:4 .,. ,: .• 

Approved by:• ---...,.-----+....,' ',...,· '---""·""· ----

Dale: Date: ,. 
r···· 

·Task/Project Leader must approve dala package. 

-
AL.i;!-9~!SNL:SOP:l044S.R1 

.. 

"\ . 
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t:, c-o {-"~ 
Sandia SNL/NM 017880 
National SNL/NM 017881 
laborator. 

SNL/NM 017882 SNL/NM 017883 
ENVIRONMENTAL PROGRAMS 

SAMPLE COLLECTION LOG 

SAMPLE MATRIX: OGAs OLKlUIO O&.uoae OSOLID OwArEROOIL'l8l;soiL 0HAZWASTE00THER \:'J ' ANAL~Es 

I-D-E_sc_R_IP_T_IO_Nl~~'?':R~OLtM~:cr:J1___!•u0~DR~UM~0~T~ANK~0=-SU::':'R':FA:':C~EW:ATER:.::_E.~so~L~0:_:W::AST~E'.::W~AT_:o:ER~0::'G::Rou~N~D::WA~TE~R__!:0:_:o~TH~ER====;:::;:::Hll.l\ :'6 
·~ ~ ~i t~8~~ .[ t g~ 3:): 
~~ f~>~~~ 

~= ~Fraction 
Time LOCATION COMMENTS 

Oi7'i?'60- 1 11B5 s,:n_ 2.3'/- -ol- 11 X 
on fl'i!O -;).. 1'/:g si+.- Z3 <I- of - tJ X 
0 !71FO - S IW5 S.ri:P 23</ - o I - 13, IX: 

X 
onr;'lo-7 t'/'15 si+--. nt/-ot -13 X 

. ·.·. . ·I··· >( 
. )( '- ::-- -----:; 

IX ... · .. · ' 

• ADDITIONAL 
INFORMATION:!--'----------------------------------------1 

(Log Book Rei . .J) 

a J •NOTE: Any add:it.Sonal sampling information must be recorded in an SNL·Ieaued Log Book or SCL Continuation Fonn with a Reference ~o. entered i8 this epace. 

~ WHITE .. To Sr 1a Management OHic& PJNK· Originator Oro BE COMPLET
1
' ':JY SMO 

SNL/NM O\,d84 SNL/NM 017885 



r.i:\ Sandia \!!!I National 

""'"=••"• La~ 
~ 

Sarrple • Fraction 
Nurrber 

WHITE- To Sample Management Office 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

(Continuation} 

PINK- Originator 



( co .. ec 

SafTl)le - Fraction 
twrrber 

17"l15- 3 
17'6ss- d. 

0 
0 

a f7<gl<J5- I 
0 17'8JL5 - s 
0/7'8~'5 - '-/-

tJ j_7 'i"?w-

. 

Time 

llt.l./0 
Ut.3o 
Jr. 30 

llc.lt 
liD 3</ 

11730 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

(Co f f ) n IOUB IOn 

LOCATION COMMENTS 

I <:,:f.,. n<J - o f.;, - 8 l:::::ubsu,-+;:,r, sa-r"J 6,3~1 

s.--t ... z3r.f, o~ -A Sv.rf"a·• <~·1 n-6v 
s:.+ ... z?>c.f-oln -A :sur .fa-c.t vn I o- &, 1/ 

51-f-e.. 2 3 <{- O(p - 13, <;..,!.,~, .+;..,....... ,_·t u,- 3u 11 

.,,.~-._ 23!./- o6J - e, <;,,bur-h... s~ I (o,31. 0 

sd~ z3~ _Soi I -m;p hfonK:.. 

. 

. 

~· WHITE ·To Sample Management Office PINK· Originator 

• 

J ANALYSES 

6 
~ 

jj ~~ vi 
0~ '!=. ..... 8 >"!£ \-
X 

X 
X rx 
X 

X 



.13:'\.~~~1 ... \!!!J Laboratories 
SF~J..C0Ct~·!t3l 

~or logboo'rt Ref. No.: 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

: r:~~~~~lr~~~~r--h5tO~~~~Tt~~-t~~~~~~~~~~~---r~~~~rl-~~~ 
~~~~--=-1-+-~~~~~~~L+~---+~~-+~~~~~~--~----r---~~~~~4-~~~ 

PINK· Field Copy 



• 

Sandia 
National ~. · 
laboratories 

• .flpany Sample&, Laboratory Copy 

ANALYSIS REQUESJ~A~D 
CHAIN OF CUSTODY RECORD 

BLUE- i"D Accompany Sample~ •. ..:~1urn to SMO 

IARICOC. 



Sandiae3 
National 
laboratories 

ENVIRONMENTAL PROGRAMS 
SAMPLE COLLECTION LOG 

SFlll!ll...SCL112·iSJ .. 

SAMPLE MATRIX: 0GAS OLtcUIO 0SLUDGE Oso..ID 0WATER00IL~~ 0HAZWASTE00THER 

DESCRIPTION ~,;::,cTEo OoRUM DrANK OsURFACEWATER .B::sol OWASTEWATER 0GROUNDWATER OOTHER 

Sal'11='1e . 
Number • Fract1on 

limo LOCATION COMMENTS 

Oi7't:'gO -3 t4"5S Sih Z3l.J -01- A _Suf.fQu. scn·l o-{p'/ 

£..15 .S ;.+-. z?,</.- t1 s- A 

. 

I'~'".""'"' 3 I-~ c. :;?..7.. oo I'PFIOJJ;Gl" CONTACT11 • I/ 
..J ,....,...... .o r.~...,ll...rnqrJ 

'ADDITIONAL -

~"- . -"'e I I I 

2-~'"'1 I SCL· 01607 
ARICOC No.: AI!ICOC: ()078"t 
PAGE { oF_L 

ANALYSES 

oJ 

m~1 
X 
'X 
X 

I s'.:· 

I 

INFORMATION:I-----------------------------'·---------------1 
(log Book AeC. t) 
. 

NAME SIGNATURE INIT COMPANY/ORGANIZATION 

~~~E '~ll'f" A\ba111i ·MIJd,...J/ ·.n ~ ~o.,F-~'{,tl~ 
MEMBERS ~-~~1\biltr v .. DPr.>_K &tuYu~ ~I-L&1' I~ t~I>W..I~ie:lt...?l?H-P>llmS, 

Ia{"£,. /r-<,1.-"'_.. !i£.~ ,. A :.f ~ .{~ /--h;?:L:;:/;«" • .fi~ ( ))_J< ~ ) Jj- •?-AN J .J./. # <f/·uc .,;; 

a :..... "NOTE: Any sdd'itionaleampling information must be recorded in an SNL-Iasued Log Book or SCL Continuation Form with u Reference Nll~en~~d in this space . 

.._,WHITE· ToSr 'oManagemeniOf1ico PINK· Originator 0TOBECOMPLET' ·wsMo 

• 



Sandia 
National 
Laboratories 

SF200l.COC 1124131 

Department No.: 7 5"g &-. 

@-logbook Rer. No.: 

ANALYSIS REQUEST AND 
CHAIN OF CUSTODY RECORD 

Data Sam~es Shippe<l: 7/Uf'7 'I' ··. 

Sample . 
Number ·Fraction Sample ""'"" mo Container Sample lo. Required Analyt~al Testing 

Matrix Collected Typo Volume Tr."Y 

• lons-'i'o- 3 5oil •l'j{/T*~:"'-'Iil~o,..( ~'-r.. ""~c.(~oo9ot.t) 
• lot7"6'i1o- ll 
• D/7'K'6'-I- L/ 

_<;.,; I ''7¥\i · 
Soil '?"t/J-" 

' 

I , 

I ~':"lble Hazard OSI<in lnilanl n •• ; •• n. "'='• 

ll:I{'Ormat j o'::m Required RepM Oalli 

attached radiological screening tor 
specific contact raadingll. 

i•""""' 

-~"'· 
~ 

Org. 

Org. 

~ 
Org. 

PINK· Field Copy 

PAGE _l_ OF _j_ 
Bill to: I L 

~ 
_P.O.~oxf;BI)O MS 015~ 

.NM 

b ~> _:_ ~1 .. 

..::.. : .:d._ ·.·. '" ;;;:_ 

lj. 

L··.···-···.···-~ 

~ ~ 
Date ~ 
Date T1mo 

~- .Time 

__;_ ~ .~ 
Oal8 T"<mo 



I· 

~-

Sandia 
National· 
Laboratories 

SF~l.COCU~·&a) 

Departmeri! t:ro.: 7 <j~'f -~ 

ProfecVTask Manag~ ,...) I,.,\ l· .. t lti/!_,.,lft rJ 
Project Name: 'f'' ''·'. r{ -·. AY(o•(O 

r-·1,.,",,: Sample Team Members f~ 1 / - ~·,: r 

.' )'l •. ;~ .. /}./"~.:.; 

ANAL vs1s Re'auesT AND . \ . ' 
CHAIN OF CUSTbci-f RECORD 

Dale Sampies ShiPP~~ · ' '}!.: 1/1'.-

CarrierM'aybal No.:· -~i;-,.~~- ' !'~ 
' 

.. 
Lab Destination: ' ·:--;:.i·-_.;_,-1.. ? /-/) Lf\,~ 

Lab Contact· 0
_, __ , :_f. f. "- d ~·-' ;,. ~-

AR/COC· 'J,.I7R4 
PAGE I OF_]_ 

Bill to: Sandia National Laboratories 

Supplier Services Department 

P.O. Box 5800 MS 0154 
---· 
Albuquerqu~, NM 87185-0'154 

1~. ('h' ,.J I I {. :- i. -' 1 j > SMO Contact/Phone:· ' fb_1 f :I- ·-t.io1 .oo 5 n TJ· f- /I} ... ' k' · Contract No.: 

Send Report to SMO: ) II ;I .. • '.1. •( ' ,. , t..::_. case No.: ~J...,{-;oo r-

~L-or Logbook Rol. No:: ( I(,. 0 -=?- SMO Refervnce No.: · SMO Aulhorizalion: ~\hi: l?!!J..A. \. '1. 
Sample 

·Fraction 
Sample DatefTime Container Sample 

~~tivo Required Analytical Testing L.,P S,Srnp.J& ', ~~iiiOn~n 
Numb&r Matrix Collected Type Volume Number :· · · Rioe~p~ 

'6[7Y'i'O -3 ~ ... i/ Tf;.;'J",J; No~11l~ /!; ~00 ,,/ f;;.e:'- :::::--..,,,,,'(1(? sf'< '- ( (, l' o ?r;l, I) 
.. .•. . ... 

C'l7'1.'.'t - 7 . ..S.?· I ""1!-''ti,( f ., . 
' 

,.,., . 

0/7 '>''fl.(- LJ 5o• / ··~~.'/,'-'' .. . · . 
-

C•/7 '<•< '/- ~ :St\1 I fc.' :'-I w o,Jt \ ...,/ 
.. 

'L> -
. ' :-~: 

- .. .. ,. -::·· ,;_ 

-r ···:·::r,: 
-~--

; .. -~ y'"' 

.· .. •' ... : 
- ~ 

·----- . 

Possible Hazard Identification •Reference attached radiological screening for 
0Non-flazard 0Aammab~ 0 Skin Irritant 0Poison9 "J3Ra.,ologleal specific contact readings. 

Turnaround Time· Speda! lnstnJclionsiOC ReqUl~IB 

&onnal 0Ruoh Required Aepon Date 

Sa"l'l• Disposal ~~f) 
[8Aeb.Jm to ~I aj)Daat by Lab Archive Until 1 ·. 

1,. Reinqu;shed ll<-J /)('-· I ~ Org.75'f.,). Dale '1/ ZZj/'Jmo () 'f.jQ 4. Relinquished by ·. ·.;· ........ r Org, Dele Trno 

1. Received by II •' -···=·-·- Org. . '"' ., Date ··.-·!. ·'·Tnne 4. Received by Org, Dale Time 

.2. Re~nquished by· 0• -: •• • Org. .. Dale Time 'I.' 'l 7 5. Relinqlished by Org. Date Time 

2. Received by . ~·~ i.h.- I c .. Org. Til; .. Dale·l/ii f,-jTime ,.15 t-· fi, Received by Org. Dale Time 

a, Relinquished byj,ff'j/t;;;:. "'/ Org. --;• .. /"' Dale ·, '!( /riYTime .,:(0 6, Relinquished by Org. . Date Time 

3. Received by,--\.·-· ,.-,· ·' Org. : . .")f ·.<~>/JP.IB :;'i".',/,"ljlno ·:1, .. :· 1eceivedby Org. Date . ""!'• 
WHITE· TOA __ .,any Samples, BLUE- To Accompany·san1>1es, YELLOW· _ uspense Copy PINK· Field Copy (j 

Laboratory Copy • Ret!Jrn to SMO 



Organization: 

Project Location: _,_/_,I,...,JI!II"""d~!.:::::;,.L:... 
Phone: 

Date Results Needed: 

Suspect Isotopes: 

Hazards/Special Instructions: 

E CONTACT THE SMO FACILITY AT 
-0867 OR 844-094l.UPON COMPLETI 
DATA PACKAGE. 

Page_l_ of.£ 



Organization: 

Project Location: 

Phone: 

Date Results Needed: 

Suspect Isotopes: 

CONTACT THE SMO FACILITY AT 
867 OR 844-0941. UPON c;u"Lt'L·'' 

DATA PACKAGE. 

SAMPLE ANALYSIS REQUEST 



p 
Site: Site 46 Drilling 

i 

~ I ~ 
0> 

~ 

~ l - -
Samp.le ID 
C00~18 

000022-005 T JAOU·234-GR..07..0.o-DU R 
050023-005 T JAOU-234-GR-()7 .S.o-DU R R 
050024-005 T JAOU-234-GR-08-s.o-DU R 

coc #804SII9 

055885-007 T JAOU·234-GR·EB1 

I 

Validated By: :z-;:: ~ .c:S-
Mr. Kenllelh SaiD 

~·-
Sample Findings Summary 

AR/COC: 604316/604569 
Method/CAS Number (Analysls/Analy 

8 -rE 
~ 

~ -

R 

. 

Date: 9126/01 

~) 

-- ---~ 

' Page 1/1 

Data Type: Radiochemical 

.. 

.... ·-· ... ------ --

! 

. 



• 
Site: Site 46 Drilling -

I ~i l1 i g 
~ ~~ 

SampleiD 
CCC 11604318 

056021-002 T JAOlJ-234-GR-07-0.0-S UJ UJ 
056021-003 T JAOU·234-GR-07-0.0-S 

056022-002TJAOU-234-GR-07-0.0-DU UJ UJ 
056022-003 T JAOU-234-GR-07-0.0-DU 

056023-002 T JAOU-234-GR-07·5.0-S R UJ 
056023-003 T JAOU-234-GR-07-5.0-S 
056024-002 T JAOU·234-GR..Q8..5.0-S R UJ 
056024-003'T JAOU-234-GR..QS..S.O-S 

054687-001 T JAOU·234-GR·TB1 UJ UJ 
CCC 11604589 

055885-002 T JAOU-234-GR-EB1 w UJ 
055885-003 T JAOU-234-GR·EB1 
05588!Hl09 T JAOU·234-GR-EB1 

. 

------ - -------------------- .. -- -------- ---- ----------- -

Validated By: ;;::e-- ~~ 
Mr. "-h Salu . 

' Sample Findings Summary 

ARICOC: 604316/604569 
Method/CAS Number IAnalvels/Analvte 

~ i 1 I 
...... 

31 
.. I ~~ ! I ~! l 

~I 
!111'{ •z! 

~~ i :& ~~ 
~ :'l 
1ii -~ 

J J J 

UJ w J UJ 

w J 

UJ J 

UJ UJ UJ 

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

Data: 9/19/01 

' Page 1/1 

Data Type: Organic 

~I 
it 

] 
:5!. 

20U,B 

--- ------



@ ! ! 
Sample Findings Summary Page 1/1 

Site: Site 46 Drilling ARICOC: 604316/604569 Data Type: Inorganic 

Method/CAS Number {Analysls/Analyte) 

~ §: ~ §: s g ~ ! !§: ~ ~ ~ ~ ~ 

"' i ~ I I I 
't ~ I ~ ~ "' ~ ~ ; 1:1; 

~ ~ ~ ~ ~ ,... ,... -
Sample 10 
coc #604316 

05602Hl03 T JAOU·234-GR.07 ..0.0-S J,B2 J,B2 
050022-003 T JAOU-234-GR.(l7 .O.<l-DU J,B2 J,B2 
050023-003 T JAOU-234-GR.07-5.0-S . J,B2 
056024-003 T JAOU-234-GR-08-5.0-S J,B2 

coc #604S69 
055885-004 T JAOU-234-GR-EB 1 UJ,B3 UJ,B3 J,B3 UJ,B3 UJ,B3 J,B3 J,B3 UJ,B3 UJ,B3 UJ,B3 
055885-008 T JAOU-234-GR·EB 1 J,HT 

. 

. 

. 

Validated By: ::z;;;;: ~ 
Mr. Kenaelb Salu .;>-- Date: 9119/01 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 

--- Email: minteer@aol.com 

MEMORANDUM 

DATE: September 19, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Organic Data Review and Validation- SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Project/Task No. 7225.02.02.06 

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 EPA8260AIB 
VOCs, EPA8270C SVOCs, and EPA8015AIB Gasoline/Diesel Range Organics (GRO/DRO). 
Problems were identified with the data package that result in the qualification of data. 

1. VOC Analysis: The initial calibration response factors (RFs) of trichloroethane for the equipment 
blank (EB), trip blank (TB) and the soil samples were less than (<) the required minimum but 
greater than (>) 0.01. Also, the continuing calibration verification (CCV) percent differences 
(%Ds) of acetone for the EB, TB, and soil samples 44247-001 and -002 were >40% but <60%. 
The associated sample results were ND and will be qualified "UJ." The CCV %0 of acetone for 
soil samples -003 and -004 was >60%. The associated sample results were ND and will be 
qualifted "R" (unusable). 

SVOC Analysis: The initial calibration RFs of acenaphthene for the EB and the soil samples 
were < the required minimum but >0.01. The associated result of sample 44247-001 was a 
detect and will be qualified "J." All other associated sample results were ND and will be qualified 
"UJ." The CCV %Ds of m-nitroaniline and 2,4-dinitrophenol for the EB, as well as those of 
benzo(g,h,i)perylene and 2,4-dinitrophenol for soil sample 44247-006, were >40% but <60%. 
The associated sample results were ND and will be qualified "UJ. • The CCV %0 of bis(2-
ethylhexyl)phthalate for soil samples -005, -007, and -008, as well as that of indeno(1 ,2,3-
cd)pyrene for all soil samples, were >20% but <40%. All associated bis(2-ethylhexyl)phthalate 
results and the indeno(1 ,2,3-cd)pyrene results of samples 
-005 and -006 were detects and will be qualified "J." 

2. ORO Analysis: In the method blank for the EB, ORO were detected. The associated sample 
result was a detect, <5X the blank concentration, < the reporting limit (Rl), and will be qua lifted 
"20U,B." 



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 

VOC Analysis: The initial and continuing calibrations met QC acceptance criteria except as noted 
above in the summary section and the following. The CCV %0s of 2-butanone and vinyl acetate for 
all samples, as well as that of 2-hexanone for only the soil samples, 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 initial calibration correlation coefficient (R2 

value) of4-nitrophenol was <0.99 but >0.90. Also, the CCV %0 of 4-nitroaniline for the EB, as well 
as those of 2,4,5-trichlorophenol, 2,6-dinitrotoluene, 4-nitrophenol, and dibenz(a,h)anthracene were 
>20% but <40%. However, all associated sample results were NO. Thus, no sample data were 
qualified. 

GRO/DRO Anatvses: The initial and continuing calibrations met all QC acceptance criteria. 

Blanks 

VOC Analvsis: No target analytes were detected in the method blanks except for the following. In 
the method blank for soil samples 4<4247-003 and -004, acetone was detected. However, the 
associated sample results were ND. Thus, no sample data were qualified. 

SVOC Analysis: No target analytes were detected in the method blanks except for the following. 
the method blank for the EB, bis(2-ethylhexyl)phthalate was detect~d. However, the associated 
sample resuH was NO. Thus, no sample data were qualified. 

GRO/DRO Analyses: No target analytes were detected in the method blanks except as noted above 
in the summary section. 

Surrogates 

All Analyses: All surrogate %Rs met QC acceptance criteria. 

Internal Standards (ISs) 

VOC/SVOCAnalyses: The IS areas and retention times (RTs) met QC acceptance criteria. 

GRO/ORO Analyses: No ISs were required for these methods. 

Matrix Spike/Matrix Spike Duplicate (MSIMSD) Analyses 

VOC Analysis: The MSIMSD analyses for all samples were performed on samples from other SDGs. 
No sample data were qualified as a resuH. The case narratives stated that all QC acceptance 
criteria were met. 



SVOC Analysis: The MSIMSD analyses for the EB met all QC acceptance criteria. The MSJMSD 
analyses for the soil samples were performed on a sample from another SDG. No sample data were 
qualified as a result The case narrative stated that all QC acceptance criteria were met 

ORO Analysis: The MSIMSD analyses for the soil samples were performed on a sample from 
another SDG. The case narrative did not state whether or not QC acceptance criteria were met No 
sample data were qualified as a result. The MS/MSD analyses for the EB met QC acceptance 
criteria except for the following. The MSD percent recovery (%R) was slightly < QC acceptance 
limits. However, the MS %R and MSD relative percent difference {RPD) met QC acceptance criteria. 
Thus, no sample data were qualified. 

GRO Analysis: The MSIMSD analyses for the soil samples were performed on a sample from 
another SDG. The case narrative stated that all QC acceptance criteria were met. No MSJMSD 
analyses were performed for the EB because it is a QC sample. No sample data were qualified as a 
result. 

laboratory Control Sample (LCS/LCSD) Analyses 

All Analyses: The LCS/LCSD analyses met all QC acceptance criteria. 

OtherQC 

VOC Analysis: No target analytes were detected in the TB. No target analytes were detected in the 
EB except bromoform and dibromochloromethane. However, all associated sample results were 
NO. Thus, no sample data were qualified. A field duplicate was submitted. However, there are no 
"required" review criteria for field duplicate analyses comparability. 

All Other Analyses: No target analytes were detected in the EBs. Field duplicates were submitted. 
However, there are no "required" review criteria for field dup6cate analyses comparability. 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 Maxine NE 
Albuquerque, NM 87123 
Phone: 505-299-5201 
Fax: 505-299-6744 
Email: minteer@aol.com 

MEMORANDUM 

DATE: September 28,2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Radiochemical Data Review and Validation- SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Case No. 7225.02.02.06 

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, EPA906.0 Tritium, and EPA901.1/HASL300 Gamma 

----spe~.-------

It should be noted that radiochemical sample results that are reported at values greater 
than the RL (decision level concentration or DLC) might be less than the calculated 
minimum detectable activity (MDA). 

Problems were identified with the data package that result in the qualification of data. 

1. Gamma Spec Analysis: The Th-231 results of samples 44247-014, -015, and -016 
were rejected by the laboratory due to low abundance. Thus, these sample results 
will be qualified "R" (unusable). 

2. Gamma Spec Analysis: The Ru-103 result of sample 44248-007 and the Cs-134 
result of sample 44247-015 were negative, and the absolute values were> the 
associated MDA. Thus, these sample results 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 
greater than (>) the associated MDAs. 

Matrix Spike CMSI Analysis 

All Analyses: The MS analyses were performed on samples from other SDGs. No 
sample data should be qualified as a result. The case narratives stated that all QC 
acceptance criteria were met. 

Laboratory Control Sample (LCS) AnalYsis 

All Analyses: The LCS analyses met all QC acceptance criteria. 

Replicates 

All Analyses: The replicate analyses were performed on samples from other SDGs. 
No sample data should be qualified as a result. The case narratives stated that all QC 
acceptance criteria were met. · 

Tracer/Carrier Recoveries 

All Analyses: No tracers/carriers were required for these methods. 

Negative Bias 

Gamma Spec Analysis: Sample results met negative bias QC acceptance criteria 
except as noted above in the summary section. 

All Other Analyses: All sample results met negative bias QC acceptance criteria. 

OtherQC 

All Analyses: No target analytes were detected in the 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. 

' 

' 



Analytical Quality Associates, Inc. 
616 Maxine NE 
Albuquerque, NM 87123 
Phone:505-299-5201 
Fax: 505-299-6744 &t Email: minteer@aol.com 

MEMORANDUM 

DATE: September 19, 2001 

TO: File 

FROM: Kenneth Salaz 

SUBJECT: Inorganic Data Review and Validation- SNL 
Site 46 Drilling, ARCOC #604316/604569, 
GEL SDG #44247/44248, Project/Task No. 7225.02.02.06 

See the attached Data Validation Worksheets for supporting documentation on the data review and 
validation. 

Summary 

All samples were prepared and an.alyzed with approved procedures using methods EPA601QB ICP
AES, EPA7470/1A CVM, and EPA7196A (Cr+6). Problems were identified with the data package 
that result in the qualification of data. 

1. Cr+6 Analysis: The equipment blank (EB) for this analysis was received by the laboratory 
beyond 2X the method specified holding time. The associated sample result was a detect and 
will be qualified "J,HT." 

2. ICP Analysis: In the initial calibration blank (ICB) and/or continuing calibration blank (CCB) for 
the EB, aluminum (AI), cadmium (Cd), calcium (Ca), cobalt (Co), copper (Cu), potassium (K), 
selenium (Se), antimony (Sb), and zinc (Zn) were detected at negative. concentrations. The 
absolute values were greater than(>) the detection limit (Dl) but less than(<) the reporting limit 
(Rl). TheCa, K, and Zn results were detects, <5X the Dl, and will be qualified "J,B3." All other 
associated results were non-detect (NO) and will be qualified "UJ,B3." 

CV AA Analysis: In the ICB and CCB for the EB, mercury (Hg) was detected at negative 
concentrations. The absolute values were > the Dl but < the Rl. The associated sample result 
was ND and will be qualified "UJ,B3." 

3. ICP Analysis: In the EB, silver (Ag) and sodium (Na) were detected. All Na results, as well as 
the Ag results of samples 44247-005 and -006, were detects, <5X the blank concentrations, and 
will be qualified "J,B2." 

4. CVAA Analysis: The replicate relative percent difference (RPD) of Hg for the soil samples was 
>35%. The associated results of samples 44247-005, -006, and -007 were detects and will be 
qualified "J." The associated result of sample -008 was ND and will be qualified "UJ." 



Data are acceptable. QC measures appear to be adequate. The following sections discuss the data 
review' and validation. 

Holding Times/Preservation 

Cr+6 Analysis: All samples were not analyzed within the prescribed holding times as noted above in 
the summary section. All samples were properly preserved. 

ICP/CVAA Analyses: All samples were analyzed within the prescribed holding times and properly 
preserved. 

Calibration 

All Analyses: The initial and continuing calibrations met all 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 CCB for the EB, iron (Fe) and thallium (TI) were detected, and Co 
was detected in the method blank. In the ICB and/or CCB for the soil samples, barium (Ba), Ca, Fe, 
arsenic (As), Sb, and Tl were detected, and Ba, Ca, magnesium (Mg), and manganese (Mn) were 
detected in the method blank. However, all associated sample results were either NO or >5X the 
blank concentrations. Thus, no sample data were qualified. In the ICB and CCB for the EB, Na was 
detected at negative concentrations. In the ICB and/or CCB for the soil samples, AI, Cd, Co, Cu, K, 
Na, and lead (Pb) were also detected at negative concentrations. The absolute values were > the 
Ol but< the Rl. However, all associated sample results were >5X the Ol. Thus, no sample data 
were qualified. 

CVM Analvsis: No target analytes were detected in the blanks except as noted above in the & 
summary section. 

Cr+6 Analysis: No target analytes were detected in the blanks except for the following. In the 
method blank for the soil samples, Cr+6 was detected. However, all associated sample results were 
either NO or >5X the blank concentrations. Thus, no sample data were qualified. 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 

ICP/Cr+6 Anatvses: The MS analyses for the EBs met all QC acceptance criteria. The MS analyses 
for the soil samples were performed on samples from other SDGs. The case narratives stated that 
aU QC acceptance criteria were not met. No sample data were qualified as a result. No MSD 
analyses were performed. The replicate analyses were used as measures of laboratory precision. 

CVAA Analysis: The MS analysis for the soil samples met all QC acceptance criteria. The MS 
analysis for the EB was performed on a sample from another SDG. The case narrative stated that 
all QC acceptance criteria were met. No sample data were qualified as a result. No MSO analyses 
were performed. The replicate analyses were used as measures of laboratory precision. 

laboratory Control Sample (LCS/LCSD) Anatvses 

All Analyses: The LCS/LCSD analyses met all QC acceptance criteria. 



Replicate Analysis 

ICP Analysis: The replicate analysis for the EB met all QC acceptance criteria. The replicate 
analysis for the soil samples was performed on a sample from another SDG. The case narrative 
stated that all QC acceptance criteria were not met. No sample data were qualified as a result. 

CVAA Analysis: The replicate analysis for the soil samples did not meet QC acceptance criteria as 
noted above in the summary section. The replicate analysis for the EB was performed on a sample 
from another SDG. The case narrative stated that all QC acceptance criteria were met. No sample 
data were qualified as a result. 

Cr+6 Analysis: The replicate analysis for the EB met all QC acceptance criteria. The replicate 
analysis for the soil samples was performed on a sample from another SDG. The case narrative 
stated that all QC acceptance criteria were met. No sample data were qualified as a result. 

ICP Interference Check Sample (JCS) 

ICP Analysis: The ICSs met all QC acceptance criteria. 

CVAA/Cr+6 Analyses: No ICS was required for these methods. 

ICP Serial Dilution 

ICP Analysis: The serial dilution analysis for the EB met all QC acceptance criteria. The serial 
dilution analysis for the soil samples was performed on a sample from another SDG. The case 
narrative stated that all QC acceptance criteria were not met. No sample data were qualified 
as a result. 

CVAA/Cr+6 Analyses: No serial dilution was required for these methods. 

OtherQC 

ICP Analysis: A field duplicate was submitted. However, there are no "required" review criteria for 
field duplicate analyses comparability. No target analytes were detected in the EB except as noted 
above in the summary section and Ba, Ca. Mg, K, and Zn. However, all associated sample results 
were >5X the blank concentrations. Thus, no sample data were qualified. No field blank (FB) was 
submitted on the ARCOC. 

CVM Analysis: A field duplicate was submitted. However, there are no "required" review criteria for 
field duplicate analyses comparability. No target analytes were detected in the EB. No FB was 
submitted on the ARCOC. 

Cr+6 Analysis: A field duplicate was submitted. However, there are no "required" review criteria for 
field duplicate analyses comparability. In the EB, Cr+6 was detected. However, all associated 
sample results were either ND or >5X the blank concentrations. Thus, no sample data were 
qualified. No 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. 



r 
Site/Project: Srk. <.t (. D" L ''1 
AR/COC#: {,oj'OI(, /&oi.J)L <:J 

tt ' Data Validation Summary 

Projectffask #: '7 .l.~ S. OJ. 0;). 0 ' II of Samples: &.-6 Matrix: /6 Sc: r /to 9 "V¢.d ._ r 
I I 

Laboratory Sample IDs: \..j\j'l<f)- 00( ~ -<Jtl 

Laboratory: _G.=..=f.,_,t..'------------------ 4'iJ4S"-ool . .1.-ot<::. 

SDG #: l..j 4 J."l "7/ '1'1 'l '-l 'jr 

2. Calibrations 

3. Method Blanks 

4. MS/MSD 

5. Laboratory Control Samples 

6. Replicates 
-

7. Surrogates 

8. Inte~l Standards 

9. TCL Compound Identification 

10. ICP Interference Check Sample 

11. ICP Serial Dilution 

12. Carrier/Chemical Tracer 
Recoveries 

13. OtherQC 

J = Estimated 
U = Not Detected 
UJ = Not Detected, Estimated 
R = Unusable 

Check(~ = Acceptable 
Shaded Cells = Not Applicable (also "NA ") 
NP = Not Provided 
Other: _________ _ Reviewed By: ?-.::::: > -= .._z:.e_ 

:> ::.----

Date: G[/:J.>J/0 . 



Holding Time and Preservation 
Site/Project: s;:,1c,. •·fl. Or.lli-, AR/COC#: 604.116 /t0'1 rt. 9 Laboratory Sample IDs: ...:ll::....:.'i=...:l....:.'~....:.7_.....x_'I....:.J.:..:_-tl~/~('------------

Laboratory: 6 C.l SDG #: 'tf 4 l117/ If I/ ).I($: '1 ~ J 'i r -WI h. -()I 0 

#of Samples: ~(, Matrix: 16 "-l; I /10 <'f.....,..;v-f 

.. ..~~·~~~ ~~-, ~~· .~, ·~"'"= . . comi116nts 
\ .. ' ... 

flu-"-~ )'7 !,:;.\, kl".,__.( ';)..)'< 

Lj 4 ?.8 %" -G0 ~ I ~ '1f;bA(C,~t\ I J.. "! l.--J I 4 I ~~ I Nt) I ~·lt.l.~ t1'-<. · 

Date: "'/t 7 /o1 

" - , Reviewed By: ;:::;:;=- w;-: ~ ,., 
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Volatile Organics (SW 846 Method 8260) Page I of2 

Site/Project; $ ;k. 4 b (),..;I l ,\.._, AR/COC #: -'b_O_ll...::3c..:.1_,6 ______ _ #of Samples: Matrix: _:So~; /~...-__________ _ 

Laboratory: Gf.L SDG#; l.fl/)Y7 Laboratory Sample IDs: '1'1.Jn- 061 J.. -oo '1 

Methods: f1 fl. 'if;).(, 0 (:>., Batch #s: ¥ s-.Hr3" 

Comments: 
(!)~ ..-u-t ..w! .,...l.r,).,) "ff''~ ~ ~' --oo1 1- -ao;;. •~"r- Reviewed By: ;.;?--=: ___,.......~;;::. 

G!;),..w,wl) ru$,.,,-.) """' "' :s<.rl. .V,_... 4-ot 1-V" SDu. A-11 a..c. c.r•w•"lt ~ ..-A, 
()) s;:.n:AJ. J..."f· ,;-...,.,~.~- ;Vo Q.t::_ c:.r.·w,"cc.. 

9 /17/o I 



Batch#s: G=S""J.s=¥ Page 2 of2 
Volatile Organics 

Site/Project: $,'\c. 'II:. Q,.,11,1-;; ARICOC #: _.....G..:.o-'-<t-"'3-'-1 ,_(, -------

Laboratory: G.loL SDG#: Y~J-47 #ofSamples: Matrix: ___.s: ... p~;_.( ______ _ 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

-,,,~~ie · < Sill :~4~-t>f". ;~~~"~·J.:./$~~}~, :- l ' ·::!~l :[': (: !~; .·. ·l . ;!~! l . 'I~; -~-- !~a: 1 

A-t l ""-
P<.<s.~ 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluormethane 
SMC 3: Toluene-d8 

-

~ 
~ 

IS 1: Fluorobenzene 
IS 2: Chlorobenzene-d5 
IS 3: 1,4-Dichlorobenzene-d4 

~ 
~ 
~ 

----+-
~ 

Comments: 

- It 

IS3 
'RT 
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.><I :,r)... IIG D~;n,~ Volatile Organics (SW 846 Method 8260) Page 1 of2 
~/11/~l 7:.1 (J J 

Site/Project: & l'\;Cwu: fk:.Q,IU §r AR/COC #: io'i~L604 56 7 #of Samples: :l Matrix: -"4<+.l-"'" .... '"""'"'"",t'-----------
, 

1 
~]f IT~I 

Laboratory: Gt:L. SDG#: ·14 1aJ 4\.f':l'Hr LaboratorySampleiDs: 44;:).1!~.-..x>/,. -<.JCI.:I C~ 

Methods: fP A 'is-J-6 o ~ Batch lis: 'ir 41 6 !::" :;;_"'; ...... ;;:.,,,;_,,, .. ~,-_;;,, ___ ;;;a; .. ,_; .. ,._:;:; .. __ ;;e~----; ;;;; .. ;:; ... rJ .;;;; ... ;;; ___ ,;;;_ .... Jr; .. ;;;.;;;;_ . __ ;:;;,;;;.;;;. ;;;. ;:;;_ .j;;; ... ;;;. ;;;:;;;~,;;;. ;;;:;:;;::.;;r, :::;;:;;;;;;;;;;;:, ::;;:;:;:::;;-. 

Comments: 
(j),M!JIJ.A..St. (W"~r.......l. <>~ "' Sc>-fl.. 
~ .._l{Q(.,~ ........At. 

Notes: Shaded mws are RCRA compounds. 
C,..,... a-o)t.r SOC, • (..K /\."""" -1- ,1., Reviewed By: :;::;::::-- ::.:Y .SC:: 4. Date: 9/lzlo 1 



Volatile Organics Page 2 of2 

Site/Project: S-ll), (wLf ft.._ LJ,lle h AR/COC #: b 0 'i ) It b, 0'1 \ t ~ 
r ; . Batch #s: .....2-L.L.l!...L-------------------

Laboratory: ____,.G-=f::,_,L~----- SDG #: '1"1 ). 4 [( # of Samples: _ __::::::__ ___ Matrix: <l.f"'- r'""'J 

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260) 

···:• .. _: ··- · · -.< .. •··.,.··:·- · "··-· :-•·_- __ -_-_ .... -·. _-:_·-· __ · __ --'-~·-·-· __ ;_1_._._:_ .• -_ .•. _·-_--_·_- __ --_<_ ·--•. __ . 1.~1_· . __ )'· .• -•_·. ··-•--~_·._s __ · ___ -_·--_2_._. __ --:··- isi ·- ··-- IS3 · · 1s3 
·--_ ·_· __ <:· :~~~~~ -- · ·-·- ·- • .. $~~d;:.·_r-_·:~~~i-· 1 st.;<:_3, - - •----·------ --- ._.---- - - · -- -___ -- -- · - .arQ - -. __ •R_ r_-_--' ._ ,.; ,._ ,,_, . __ .__ ..... ,_ .;: _ ... ~te~ -:·)lT.>i<<•~e~ _•··_-----.·-_·_ 1\tT :_, __ - ___._ 

A-ll 

SMC 1: Bromofluorobenzene 
SMC 2: Dibromofluormethane 
SMC 3: Toluene-d8 

-------

IS 1: Fluorobenzene 
IS 2: Chlorobenz.ene-d5 
IS 3: l ,4-Dichlorobenzene-d4 

. 

Comments: 
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Semivolatile Organics (SW 846 Method 8270) Page I of3 

Site/Project: ~ ik. 'I b 1:) r :t Lc...y ARICOC #; C:.OY~ ~I~ Laboratory Sample IDs: -~.!..:ll.l:!..:l=-.'1:...:1_-...:o:..._o...;'('---"!h:..._._.o-oco::..JJ-!.,__ _________ _ 
"""' fii/1"11~. 

Laboratory: <;:.h. SDG#: "14lY] 

Methods: f.!'P.r;po <. 
t'-"j .. ,,..,,,, 

#of Samples: '-{ Mattix: ~ "'e:tJ-1 50; ( Batch#s: ~~bl3 

:r--:-0-:- ·ce\1. .· · .. -> ·f·~· Ff-~~- f- h - · .- ·.-· __ -._·_-..... •·o· Method · · · t:cs Ms· field Equip. Field CW 
IS!l:lNA!CA ·· NAME ·* . Blan)Cli t.CS LCSD Rt'.O MS MSD RP.D ~~ti Blanks Blanks 'fj/j 

<20".4./ 20% . . 
-- 0.29 - . . - - - - -

A 1108-95-2 \Phenol v 10.80 I fl/A I v I v I v I v I v I ,/ \ v I N4-l ;«A; wA I N'-4- \ ,./ I I'"""\ v-
BN \111-44-4 lbis(2-Chloroethyl)etber II 10.70 I I I ./ I V 
A 195-57-8 12-Chlorophenol I I 10.80 I \ I v I v tL L/ IV Lv'A- I.II/A:_ I tVA 

BN 1541-73-1 11,3-Dichlorobenzene II 10.60 I I I v I v 
··aN 1to6::4tt.711A'[)i<!h!Qr<i~·-•.·-. ·-·llJq.M-L·. h: .. Jv-:.l.;.t·tJ:-:-1 F: .\,:L'l-t£f;l•-..01w4-lN~4'1 -1 J. ,_); 
BN 195-50-1 I1,2-Dich1orobenzene II 10.40 I I I ./ I V 
A 195-48-7 \a-cresol If 10.10 I I I \/ I~ vi v- I/ IMA- t.,.v~_l&-4 

BN 1108-60-1 lbis(2-chloroisopropyl)etber II 10.01 I I \v I v 
A 1106-44-5 lm.p-cresols II J0.60 I I I ./ I V I I 1 /- I 1./ /'V" I v -~ ,./~ \.1'-"~ WI\ 

I I BN 1621-64-7 IN-Nitroso-di-n-propylamine II jo.so I I I v'~J V I _\ _I I J vI v I V 

2 I BN 178-59-1 \lsophorone II 10.40 I I I v I 1/ 
2 I A 188-75-5 12-Nitrophenol II 10.10 I I I ,/ J v 
2 I A 1105-67-9 12,4-Dimethylphenol II 10.20 I I I V I V 
2 I BN 1111-91-1 \bis(2-Chloroethoxy)methane II 10.30 I I I v I v 
2 I A 1120-83·2 \2,4-Dichlorophenol I I 10.20 I I I ../ I v 
2 I BN 1120-82-1 11,2,4-Trichlorobenzcne I I 10.20 I I I ~ { V VlvV ;v"T lv4-luA 
2 I BN 191-20-3 \Naphthalene I I 10.70 I I I ../ I v 
2 I BN 1106-47-8 14-Chloroaniline II 10.01 I 1 I v I \7 
2 I BN 187-68-3 \Hcxachlorobutadiene I I lo.ot I I I ~ _l_v vi v 1v INA INA M 
i2 I A 159-50-7 14-Chloro-3-methylpheool II 10.20 I I I v I v V' I J.LJL__jA{Ar-I~~..R4 
2 I BN 191-57-6 \2·Methylnaphthalene I I 10.40 I _} I V I v 
3 I BN 177-47-4 \Hexachlorocyclopentadiene ll 10.01 I v I v I ./ 
3 I A 188-06-2 12,4,6-Trichlorophenol I I {0.20 I ,v"A\ l V' I vl--v ,-,--_, .......... Jv"'J v llv A 1.-v.A. IJVIA ~ 
3 I A 195-95-4 12.4,5-Trichlorophcnol ll!t'I0.20 I /VA I 1/ IV I.., I J- IV IV IV IM4: IJVA IALt! I JJ ~ 

' .)J ·M-
Comments:())MU-'"'b~,......C"" ".s:~ .V.- ..... x.-.Sbc;. c.,.. ~A...~)...IJ Q(. .-4 . .N.-: Shadedrowa.,.RCRA~. ,-v.A.,._ ,Va\-- -41>1:.,.~'< 
Q;>~ ~· s~~-''1'\-o.J.. fV• G.:l<.. c.r~'IL. 

@ a,v%1.) "fP''"" ~ s+ -o"l. ""'''t· ReviewedBy: ~~~=S Date: Y/tz/0( 

--



Semivolatile Organics 
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,ments: 
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Page 2 of3 

Batch #s: ~ o .> 

- -



~ 
Semivolatlle Organics 
Site/Project: S :k, '1(. \) c ,)[,1..) 

Laboratory: C. t L. 

! 
ARICOC #: fz ()\j '?>/ L 
SDG #: 44 l'l i 

~ 
Page 3 of3 

Batch #s: ll''> /, I ) 
# of Samples: _ '"( Matrix: So; f 

,;; n .. ,. ?G ' ·· ... •·.·· ....... ~; ... ,.. . . . .... ... • . , ,;,"1·····CW. 
18 $N.0. P.AS #': ~~e,: : >· 'rfi; : :. i:tF' . ~~·P' . }tfi: ~ : et&nics ~ L) 
l.' .. '·.{:.'.:·c'.·i:' .. ·.!C•Er·.:_,.:}·: ... ;:.-.·\~'·· .·. ;_o~. 20% :LL··: ·.··· .. ···.·· ... · .· •. ~ 
5 I BN 1218-01-9 ICbrysene lv lo.7o - r;c.A 1-V' -rJ'Tv-ry--r- T--1 - -r- I - 1 I A/I\... I t/ I N4 I I/ 

5 I BN 1117-81·7 lbis(2-Ethylhexyl)phthalatel 1 [0.01 I I I~ J_¥___Q,1J 
6 I BN 1117-84-0 IDi-n-octylphthalate I \ jo.oi l J I v I v' I ;,/ 
6 I BN 1205·99·2 IBenzo(b)fluoranthene I I 10.70 I I I~ I ._/ 
6 I BN 1207-08-9 IBenzo(k)tJuorantbene I I 10.70 I I I V I 1 / 

6 I BN 15()..32-8 IBenzo(a)pyrene I I 10.70 I I I v I \L'_ tV 
6 I BN 1193·39·5 1Indeno(l,2,3-cd)pyrene I I 1o.so I ..; · I v ~ [2. 7 

16 I BN 153-7()..3 IDibenzo(a,h)antbracene r { lo.40 [v I v---1 ../ ~ 
6 IBN I191-24·21Benzo(g,h,i)perylene I J' 1o.so I/'/~ I~ IV l1'i,l 

--

Surro2ate Recovery Outliers 
Comments: 

SMC 1: Nitrobenzene-dS (BN) 
SMC 4: Phenol-d5 (A) 

SMC 3: Terphr:nyl-d14 (BN) 
SMC 6: 2,4,6-Tribromophenol (A) 

SMC 7: 2·2-Cbloropbenol-<14 (A) 

IS 1: 1,4-Dichlorobenzene-d4 (BN) 
IS 4: Phenatbrene-d!O (BN) 

IS 2: Naphtbalene-d8 (BN) 
IS 5: Chrysene-d 12 (BN) 

1S 3: Acensphtbene-diO (BN) 
IS 6: Peryleno-d 12 (BN) 

,J 

~(. 1 
1."2.0 

Jl s ' \l./'t,..., 



Semivolatile Organics (SW 846 Method 8270) Page I of3 
Site/Project: Si\.. \jb Dr:l\,...._~ ARICOCII: bOj5"b1 LaboratorySamplciDs; _y.L."/:!....l.:.Yulr>......:-O:::>..::·=...J~{'-'f-§~)!..-_________ _ 

Laboratory: ......::::6..=t:-:.J.L~----- SDG #: Y"'~ If 8' 
Methods: 8't>rir~?o' 

Reviewed By: __;;;:;c;z..:--!5..=~===--;;.-:;~t:_:;$?':~:.....,---<"'~::o:==""""---- Date: "t /17 Ia 1 



Semivolatile Organics Page 2 of3 

ARICOC #: bO'i 5"6 'l I Batch #s: ~¥-:=l(r...:kub'LY~-----
Laboratory: c, 't. L SDO #: '"1_4 14 lS' #of Samples: I Matrix: "-1"'-"'"''4 - - -

Site/Project: ':l. i\t. I.J L Dr;\ L"-j 

.':.: :::;c.;:; :x.:·;,,.i.'· r:;:;,; :;:i: -,,\ ·,::::;:• ', ::' ·;s_ T'}.\ti );it,:i;;:y; :-~~~·i~:r i.~#~!~J?:;~~~;_ .. ·.::.;:c:0:!;: .. -;:- I ;:;( ;, :\' :_t:>' I ,.:!;.: ;·;; ·<·;; ' : .. :,::, '·~·~· ,, ' . ' ' ' r -· .,- :T ---
... _._,,, ')Jt!;L:JW-F'-'-/''t:i,;l:i:>>:,.\,T:,.Mirt:~·::.·;•,·•~RF·R§~1J,_,,AD•-•fMth()d· ':os· . ··· L'C$~-·~~1: :'<, Ms_,.f,.'Y,,·Eqi!•Pi FleJd [i 

-, -~N 91-SS-7 2-Chlomnaphthaiene )o.so . A/A v I/' 1/~ .. JL . ------ -- .. - .. -- ~~~-I Mil' IVA 

3 BN 88-74-4 2•Nitroaniline ( 0 - ') fJ 0.01 1/ 17 
3 BN 131-11-3 Dimethylphthalate lv 0.01 v V 
3 BN 208-96·8 Acenaphthylene lv 0.90 ,<"- v 
3 BN 606·20·2 2,6-Dinitrotoluene V 0.20 ~ V V J;-
3 BN 99'-09-2 3~Nitroaniline( ""'-) IV 0,01 ./ V V '-!6,) 
3 BN 83-32-9 Acenaphthene V 0.90 .11.1"4 ~.'if~ J v v 1 z,;;---rv 1 vlt7 lv"" 
3 A .S!-28·5 2,4-Dinitrophenol IV 0.01 ../' v i V 11/1/1 
3 A 100.02-7 4-Nitrophenol It/ 0,01 ,_/ 1 ,/ 0,98'_ t./. v'_'" I v- I v-· rv- I v"'l v 
3 BN 132-64-9 Dibenzofuran V 0.80 ;v"A -V V 
3•: ·c~;. t2l~t¥i·!2i$11i#r#t9tli~'~;--·J.·'?Iv o.~!i•··•' ' 1·:.·/• ~:;;;.r::,b0i''l···n·~'l'··>ll;,• ·:~ \Xi(~::·· >0f>'.L.;:v+?<'J·•J<···• ;:f0J ·1•· .·t· 1.··. •··· ·1···· .. · · ·:r···.···.·····. 
3 BN 84-66-2 Diethylphthalate V 0.01 V V 
3 BN 005· 72·3 4-Chlomphenyl-phenyletbcrh/ 0.40 V V 
3 BN 86·73·7 Fluorene v 0.90 v 1./ 

3 BN 100.01-6 4-Nitroanllinc l11-) V 0.01 ,v v v 
4 A 534-52-1 4,6-Dinitm-2-methylphenol 1-J 0.01 v I v" 1/ 

4 BN 86-30-6 Diphenylamine V 0,0\ /V'A , / v 
4 BN 101-55-3 4-Bromophenyl-phenylether J 0.10 v 1/ 
4 .. BN\ iJ8ti4.)·; 11~4ii\.M~··.··· v9:~o.r .~-. :1 'V:""•t·.vr>tJ>~ .. •• 1 •• .;;1 :J·iZ nx:o. v··.: .·~······u?r• . .c: .l• r. 1 J t<l ·• .. · jJ .•·· .'::. 
4 : A.\ 87'-:S~~r 1'"'\(l!C~i&<il!~eiiril ,·. <····•0-. o,bf ;>.(-);.'- :· -#.:' ,:;J(:/J.J·:i•:•F '>;I >: :J ;,;? .. ~I •l?'\·•1\.0i•.·:l;.;;).f, i;'&;-< i.id':J .V < J: \I <I ··I( :•·l.•.···•··· jj_ 
4 BN 85·01-8 l'henanthrene V 0.70 ~ V V 
4 BN 120·12-7 Anthracene ./ 0.70 ./ I if 
4 BN 86-74·8 Carbazole V O.ot ../ 7 
4 BN 84-74·2 Di-n-butylphthaiate " 0.01 v V 
4 BN 206-44-0 Fluoranthene IV 0.60 v v 
5 BN 129-00.0 Pyrene I./ 0.60 -;;/ v I vI v-I v I v""'l./' I ./ 
s BN 85-68-7 Butylbenzylphthalate ~ 0.01 V V 
5 BN 91·94-1 3,3'-Diehlorobenzidine b! 0.01 , V v 

Is I BN ls6-55-3 lll~~a)&Jl!hracene 1\/lo.so I f I v I V I. WI IV ..v 
C-ents: - It 



,, 
' ' 

Semivolatile Organics Page3 of3 

Site/Project: Sik 1.!' D r;ll ·~ AR/COC #: L 0 'I S"4 5 Batch #s: _l,l:..._Y:..::~:.:If:..._Y ____ ,---------------

Laboratory: (, l:=L SDG#: YY l\f ~ llofSamples: I Matrix: _ __., .. ea"-J 

~~f~,~ -~~~~~~!\- I 

5 BN 21&-01-9 Chrysene ../ 

5 BN 117·81·7 bis(2-Ethylhexyl)phthalate 0, OfQ!; 
6 BN 117-84..0 Di-n-octylphthalate v 
6 BN 205-99-2 Benzo(b)fluol'Bllthene 

6 BN 207..08-9 Benzo(k)fluoranthene 

6 BN 50·32·8 Benzo(a)pyrene v 0,70 \II ./ v I I I I I I I I I I I I I I I -~ 
6 BN 193-39-S lndeno(l,2,3-cd)pyrene v 0,50 ,/ ,/ V 
6 BN 53·70-3 Dibenzo(a,h)antbraceoc V 0.40 [/ v' v 
6 BN 191-24-2 Benzo(g,h,i)pery!ene _ '>L ~0 _ ~ _V _ l_L I J' I Jr -~ I I -~ l--~ TJ71 ..V-T~ 

,. ,-.,_ •. _~p~\li'~1r~~~;~;r~~q-~r~~~;j 
-~~!~ 

• uumer 
"li!t';; 

--
'n6:h; 
~ 

--+--
SMC 2: 2·Fiuorobipheny1 (BN) SMC 3: Terphenyl-dl4 (BN) 

Comments: 

SMC 1: Nitrobenzene-ciS (BN) 
SMC 4: Pbeno1-d5 (A) SMC 5: 2-Fiuorophenol (A) SMC 6: 2,4,6-Tribromophenol (A) 
SMC 7: 2·2-Chloropheno1-d4 (A) SMC 8: 1,2-Dichlorobcnzenc-d4 (BN) 

Intemal Standard Outlien 

IS I: 1,4-Dichloroben2ene·d4 (BN) IS 2: Naphthalene-dB (BN) 
IS 4: Phenathrene·d!O (BN) IS 5: Cbrysene-dl2 (BN) 

IS 3: Acenapbthcne-d 10 (BN) 
IS 6: Perylene-dl2 (BN) 

~-



' p p 
Organics (supplemental) 

Site/Project: :>;k. 4L Q,..:Liks AR/COC#: 60!1Ji' # ofSamples: Jr Matrix: _ _,So..:•:..:..r...!f _________ _ 

Laboratory: G fl Laboralory Report#: 4 'i l 'I") Laboratory Sample IDs: _'1,_"1.:.:1:....'<'--lc.::-:!:OO:>!.LI __.Jy"'---o...:=:.:o~8' _________ _ 

Methods: E:I'A f{<J/5" '?(I!'\ Batch #5: kS" b I 6 , '6'-f II~ 

·~-~~~ffi;;~;j'{[~j~~~!i~i~ll 
./ . .../ - ,_........ .....- !.-"" .I'V'4 #A 

-xi~t.., 

c. ~ " I -'-R. Q ,/ A/,.: I A/A I , / / r i/ 1._::.;;.1,_..... I .,.......-r;;,;,, • .-I~T/V~I....v..,._l v A/A 

-

~IA\l~;..., .. l-0 
aL"" 

~· 

ere- ~,./krld.. 

-

Notes: Shaded rows are RCRA compounds. 
Comments: (J) ,...il..-.5'1) w DP.O .1-(,RO fW''-..-.J.. - s~ .C..~ <tH- Sl>G •· ~ I)Q.(.) c~ ._ __ .j_ ·'- ol.-.l ...A ~ 11/A"".A/d-\- AfplJ<-~v 
wi..M..r d,.. ..v~+ Q.(.. c...-\.<T ;.., ..,..... """'l,. "')~;. GR-0 c.o4- ..... .,.. .. ~j,_ .sJ-~ .,..d <DC:. c,.)v;« ,........ ....... !. 
~ '~"""" .t.ut·~ s-'>-·)W. ,v~ Q(.. e-r·k.r<... Reviewed By: :;;;:;--=- ??:: s;::=::-~ Date: 9 .!?fl& _, 



OrQanics (supplemental) 

Site/Project: Sik ~L Dr:!l,~ ARICOC#: 60lf5"6'1 . #ofSamples: ..2 Matrix:....!:!.a:,l-"!!."'-«<d'e.'"'-f~---------
Laboratory: Gf-L Laboratory Report#: tt'il 'lg Laboraf<JrySampleiDs: Lj"-1 l"f&' -o() "l(D2o) .1- -rJJO(G/1o} 

Methods: frj).'i(Of{'A-/f!,(Dfl.o). Batcblls: 'if'-i76:2. 1 <i?Y'13! 

··~~~~~-~~i!~~~~~~~~~~!i~~~~ c.•. 

1/ V"' V o/ '-lk V /V'".A, A..v'. 
--!!{1..0 

GR:IJ c.~o lv' ~ 1/W),.- I v .. I .....,...,. I t/ :J........-L.LI .•.•• ··'] P"-'LIP4 I N4 IN""..o!r I /lA I /1/ ,.A 

-

-

-

71...\~1]<; 

c~ c t'.r-:~v-,·"1· 

-

~otes: Shaded rows are RCRA co ......... . 
Comments: (f) tJ~ ;v<J(.M-sD r---f-,,.....A. Sor Gtto ;..~. ~~ v-<-J -. Gb· 

..vA,.M+ Arl'l·'-~~'4 

it -
Date: 1 d&/~ I 

-
Reviewed By: ...;;;?;-- 3;.:: ~ ·=So-



t ' ' Inorganic Metals 
Site/Project: ~jk 'ib O,:lf&-J AR/COC#:~60~'-1__,)!..!1~<. ______ _ 

Laboratory: G ~L Laboratory Report II: _4--'--'-<i-"'')..'-lj,_J..___ ___ _ 

Methods: EPAt.oruB(1:t.i\, t.rfl-i'1llMGvA4\ 

Y Ma~:~~c~•~'----------

rows are 

Comments: ~ ""5 .. P<t>:r"" ~ ~,....o.4 
<f.· w••l .A• I. 

G~-.t"-cl."f· 5 ..,~ ..... ~. ,.,.Vo Q.(_ .:-;.1-v,-., 
0 ~ 1T ~1 *fl'i"-> h s..._,<.-s -oc"l ~-coif' , ... ~y, 

Laboratory Sample IDs: l.f '1 'J 'P - 0 0 t J-. --<.) 0 k 

Reviewed By: ~ -= __g= <' Date: '1 ltfi/ o 1 
~ >= 



Inorganic Metals 
Site/Project: <5,;rk 4 I. 0~; 1\,t..j ARICOC #: --~:~b.I.IOo'=l....l5u6L'"}.L__-,...-___ _ Laboratory Sample IDs: '-t 4 l 't 8" - QO '=( ( Sill 
Laboratory: G t l SDG #: _Y~'1~.2'-.]'£J;Jfs.__ ______ _ 

Methods: fPAGotDbCW) 1 f.M 7'170ACD/Mt) 

#of Samples: I Matrix: a• u ,_,._, Batch #s: 90:f'j0 1 £:6 J:t.2 
1··.·• ; .. '· ~~~ iliLTiiW I :~·;::;·•:, ,•;::; '2.: .. :• >:~·::·;.::.···. ·•.· :'f ;:;;>:;::i\)fi(;i: ;:;:;;;:t,t;.:; .. ,,;:.}:;i >',UJ\1\"X'·j· J•x: .. (·l:r,;~~~:},;;;:. · .,;;;W,';::/~··:·,;: ,;;:·:·•, .... :.;::·:: -:\:::;;;;;::?<'i·<;;:;: .• _ •.•.• :;;;:•.t .. ··.;:;: .. ··········•t:;;:;;i··.2'';;::.;)L.:;; .; , •.. ::;; ..• ;;;;; .x·:;;;:: <•• j;:::;;:::,;: •.••• ::;:: .• · •• ·:;;::: ··;·;. : _:;;<,;;;:. .=. ·:::;· l 
r:~~~~~ ~:~~; fD . ..· Serial Field . I TAL JCV CCV ICB Cc:Q Method LCS LCSD LCSD MS MSD MSD Rep. I~ . DUo•.·. . . DOj\"·· Equip. Field 
I . .,; 1 (J<.jf' { J<.fk 1 Blanks RPD RPD RPD AB ~·· '' RPD Blanks Blanks 

7429-90-5 Al t/ / v \"I.'\ 1-3(1 0 v . / I/ t/ l/ .N'.I\ IliA #"\ . •,./ N'A II/A- ..VA A. lA 
•··-r~!il;J'•:B•k~: ;,on·.J::•····'t <..-. :;,., ·;<::-:nr·•·~·· ., .. , 1.'.>-'•'¥• t• ~ ·: .. :c.J}··f"''".'i. Y<:l'ri•V:,>·•?.I<i>>:l ·>,''"' "'''>,r '/'>:" •· ·,~.:(:'."'~,. •'·'< .,, ·1 
744Q..41·7 Be v I r/ I 
.:#!!i@f~:tj;~t:;c,;;;;;r.:U/' ·.'i/J,'i .: :·::s; ',;l.if:.,;;t>.,¢;3ji:l.F.'f: .. l·'' ''''-'' -~·'.· .-::;: 1.r-. :c:c-: u 11" .. '\':~1.\: '\;:/Ji: , .. ,,,ESI'lJZCTI·:,<!;: ; :A.): 1'•·:· •. : >; : .' :•.:'···: : .. 

'r:a V 1-J,3, ~ -~ ~ v' ,--.--.-..,-,v-,...' 

,44fl4~4~C~o~~-4-4--4-+--4~~~~-4~~ 
!Cu 

\ l'1 I'( 1'3% 
,m.o·~~~ I ~J I I I . I J; I t 

,...,CI.A7.~ v I:Z:I ~ I J, ~ ...-- ~ v 
!Zn_3,\i'l. Ul 

1:'\ '',':'li:'\1'.:•:\l·,:;;:~-;:'/:LJ·· .. :, ''. 
v 

v 'JPJJ 
I ··1 l' · · >L ·-

tY 

?:41!~;n.t.I111.''V'.:v· ·· ;.cy.;:.,· .• ~'ii';;¥r·::r'\(\.' l':...:r :·,.·\ ,, or<·••: .w:.n:·:AJU't't:.:.l:)i/-4:;. r~A>·'·'·:,v b(i7'1;1~1i'''<l.: .. • :" .. , ..•. ··:.·, .. · 
. "ti'8l4%2'Sei:'l·"0'· . . 1'>'1'; : '::lh3J.3.:~ ::<J" .. c;•i." •:;.:, I". '·'' r<J ,•;,' ·'' c;;::' IT:'<? 13:'/ . :·1•. •:•• •' .. :J.o .. :;,'.' 1\YL:>L ·:fb' > .;:·'.1) ·:: :/. ', ·· : /:' , ' ' . .: . . J.'• .if: • '···. \ · L :: ·;· .. ·: .• · i 
·.:t44)1:.~fi;.l';A:.·.·• <Ji"' ·· i'-''i' .('I :.: .;:-~· .. •. b:~iJ.i.•·· H::;; l··i.:'.IY. L<,' ::;:;.\":\':' :(.\'·:•I .. \l:,. 'J'' ~-::·,:. 1:.1• ·· :'\'171" :::::;.- ·· ... '·.· 1\·\1 .. > .. ,, ·.··,":'I'' : , ·: ::. • 
744()..36.0 Sb 

- -- 1/_ I I I I 17. OB t-'-1. y I I ' .. I I L I I I J I ) I J 
)i'ITV IIY I Jr I v IS.'f'i I .; I -1 I .r --,-.,-- I ~ ~ 

j:o7.u9-9:l;,r;•gg;j·.:r·,l ;;t, 'j•v ¥o•cmr~o;tiilj···.w '···l··:,.an<l·':?t:··.·I··;V:;·j:ttA'•IMA' l·w>~'~··~:WA·-yj~Jij ... j&qA ·1·-.¥.-.. ·li ¢, .; ·.<1 ,.¢·· ., j··· .. ·.··.·· •·.1•··. ···I 
Cyanide eN 

Notes: Shaded rows are RCRA metals. Snllds-to..aqueous convenlon: mg I kg •~tg I g: [(Jig I g) x (sample mass {g) I sample vot. {ml)) x (I 000 ml/1 liter)) I Dilution Factor = 11g /I ~, »o+ ~ 1?-.'(. 

Comments: (P ""I~ ~- ~r ~ r·.....,.J c~ " -t:.._,-t. Cn.~ ,....,K...> <;;OG. c..~~ """""""'~.t.., s)....k-l a.tl G.( ....,.."kJ,), .......-.. ......4 . 

• ~. ReviewedBy: ~·- ~-=S Date:~ 



' ! ~ 
General Chemistry 

Site/Project: Sik..'~~ tl'":tt,l.-1 AR/COC #; &24 n' I' 0!.13/t Laboratory Sample IDs: ....:'-~~!..l_l.~'i.:...:~::..-t.l....::::..<l:..:f"'::.......:L:..: . .f:.:6:.:) __________ _ 

Laboratory: Gtl LaboratoryReport#: lt4lll8/'-f4'J.I{/ Li'-0.41 -uoT .h> -oo~ 

Methods: rf/'b. J l'i ( A 
#of Samples: ,f; Matrix:/ ~1."'""......, l l..f. 51!< I 

(,y~ 

{ ~.n) 

CcV I lCB I CCB 

!/"I/ 1./ v 

/I J I 0-01\l 

Batch lis: Si-1.( .l ~'I. 'l 0/ <iO 
' 

NA 

r_ . ,;v~-..;J,~r "'t'P~-....slo Comments:(!).M} .... ~. s;:.,. S.:( s..,.t..~ p.r~r....J...., ... s-,4- V»-..-.lt..rSQG,11f..~~ ~lt...l ~\ l'lc...,.,;s.A.;.l"">r~a.<-v·'W""~ ~ ~ r~pli'-""e-
. C.....\~ SiJ' .tn.l -~It- <X. ..,.. )v :,. . ' -

~ ~l<lcf.V1), s .. ~ ........ -.w. 11/.J a.c: cr.w•'"'· 

Reviewed By: ;:::::::z-: - 2 2::" ,., Date: ?/1 ..f-/o, 
> _co=. 



, ,, tt 
Radiochemistry 

Site/Project: Si1 '1 ' () ~ .ll,t... ~ .... 
ARICOC#: bo'-1314 Laboratory Sample IDs: 4 <( ~ ~ 7 - O()"t ~ -<.')I ' 

Laboratory: G cL SOG#:_Y,_'-I:...:l:.._\4_7 ________ ------------------------

Methods: l.khl. ~D(c;...-. Sft..c,), H:ACi"".O{Wta;olfll\ t:fMD&,() ll!-3) 

# ofSamplcs: 5r Matrix: -;;a,"/ ·- Batch#s: ~S-/"te;, &;~-)';'/,<,(G. '-1 'i] 

1/' · .. ·-·~iii ,;::;··L~&·· ~;:.cwi~· :·'ij•.;:,;y:i•[;:':.·'.:::i~•-\: . } ........ _\,'' .. \ •...•• , _ ••.•.• } .f1(:·.·.,··-····· .. ··.:.•·,··:······.•(•.•• .•• '\··.·· ...• ;, .•.•.. : . N\:;::.,;;~·_i,;:;i';-·-·:·:;;,t;;~d::\\:::·',;i:Niv;,:';:•.:x.··:··r:.:;1:':0:;.u;;;\:~;!i~J!X1f: .. ;_}·f:·;n: 

-~~ ~:;:;;:; ~,';t 
Method LCS ~MS Rep i:;i Equip, :eld Field Sample Isotope ISffraee 

Sample 
Isotope ISffrace I 

:.•.;;.';J,xr-.;;c:. Blanks RER Blanks R~~ Blanks ID ID 

Criteria u 20"/o 25% <1.0 
H3 v IL .tl~ ~ 
U-238 
U-234 
U-235/-236 
Th-232 
Th-228 
Tb.230 
Pu-239/-240 
Gross Alpha v v IV' A- IV _A.-
Nonvolatile Beta v v- tv4 •ILrA 
Ra-226 
Ra-228 
Ni-63 
Gamma Spec. Am-241 v v N/.>.r A//>r 
Gamma Spec. Cs-137 I \/_ I I 
Gamma Spec. Co-60 tV v J-- .v 

--· -------·· --

u <1.0 

v N"r 

v NA 
v /VPr-

v ,v_A. 

\ I 
.ly ,I_ 

u 50-105 50-105 
NA,. 

Jl/"1 ....... 
........ 

!-....... 
........ 

....... 

' ....... 
/VI>r ........ 
Nl'f ....... 

" ..... 
....... 

A'~ -"' I". -
....... 

Commeuts: .VA~ .N•t ANJ).4H 
(bMJ -1-ll-.,..r per-~~.....J. o~ s~'-r u,,... oh.-- SDGs. 'F:... c.,,q,. .-. -.J,.._., 

sM.\-.o,;!. a.Lt a.L ~w·" ~ ~1.. 

'-

I :-'v • w I -:--:.,:- ~.,~. I • u ::::: 1 ~:':" 1 0 ~~oi- ,~....,. . ., ... ~~. No a.c:. c.r-l.v;"" . 

Gamma spec. LCS contains: Am-241, Cs-137, and Co·60 
Reviewed By: X - 2'3= , ~ Date: '701/o 1 

I 

I 



Radiochemistry 
Laboratory Sample IDs: t{ '1). '1 r-() 0 5*" -"0 6 -o o 7 Site/Project: 'Sih:. t.H D.-.11."';) ARICOC#: (o'-15"6., 

Laboratory: G 'IcL SDG#: L( 'f )-'1. f( 

Methods: ~,&~.oCG...d!i!ioo< /!?) t=M-'i~l. 1{6 .. ~-$14<\ 1 8JA<;o6.0(~ • I 
# of Samples: ~ Matrix: ~........,.~ Batch #s: $((8~ J I 'ir)-1/ ).

1 
9 'S1)..} 

~~w~~"''t::? "_·;, ,::·: ·· · 
~~-"--~"---"-~-~~··-·---

lcriteria I u I 20% I 25% I <i.oT U I <f:O I U 
!Hl- I v I I/ WA- I IVA I N'Ar l#'""r I /74,. 
U-238 
U-234 
il 1-21~/-216 
(Th-232 
(Th-228 
(Th-230 

'-240 
\Gross Al!!h!.._ 

tile Beta 

IRa-226 
!Ra-228 
INi-63 

,;z_ 
\/ 

lc.omma Spec:=.Am-2411 1/ 
r ... mma Spec. Cs-137 r--1 
'C.mnma Spec. Co-60 I IV 

I'; 1/df~ /\/" IV4 I c/4 
/V'A- ~A, ,..,/ ./><:" 

__ ;L - L-vA I IVA ,.; ~ IA~.A I u A 
I I ~--Ll I I I 

~1' T--::rYI -¥- J I I 

Comments: 

~a,t!~#ir J: .; >;~ilj<iif·c·.·d &.!lTY~J¢ •• ftJ#l?!r';i·l ;'~~t;t;titf!~,: [) ,w + {4p ... p.rS., ... --..{ ~~ 
NA"' Ala+ Atp l.>U.~1. 

:;«-r-1.,.;; s:;,._ d~ 5f)c,,$, y;;_ .:....-... ,_....,...,.~,.,k-; 
..,..,._.._ .........\.' Iso-U I Alpha spec. I U-232 I NA S)...~ "''I ~ '- cr.l.cJ.,-.,. 

lso-Pu I Alpha spec. l Pu-242 I NA 
Iso-Th I Alpha spec. I Th-229 I NA 
Am-241 I Alpha spec. I Am-242 I NA 
Sr-90 I Beta I Y ingrowth I NA 
Ni-63 I Beta I NA I Ni by ICP 
Ra-226 I Oeamination l NA I NA 
Ra-226 I Alpha spec. I Ba-133 or Ra-225 I NA 
Ra-228 I Gannna spec. I Ba-133 I NA 

Gamma spec. LCS contains: Am-241, Cs-137, and C0'-60 

1/j _...., ~ 

"'

e· .. viewed By: r,-;:- --;;. .:>?:.. .,-? Date: 
. .......... . 



Records Center Code: ER /1309/234 DAT 

' 
SMO ANALYTICAL DATA ROUTING FORM 

Project Name: Tijeras Arroyo Op Unit (Site 
46 Drilling) 

Task No./Service Order: 7225_02.02.06/ CFO 102 

SNL Task Leader: COLLINS Org/Mail Stop: 06133/1087 

SMO Project Coordinator: SALMI Sample Ship Date: 6/18/01 

ARCOC Lab 

604316 GEL 

604569 GEL 

Correction Requested 
from Lab: 

Corrections Received: 

Review Complete: 

Priority Data Faxed: 

Preliminary Notification: 

Final Transmittal: 

-------

Preliminary Final 
LabiD Received Received 

44247A 7119/01 

44247B 7119/01 

Date 
Correction 

· g ~C,...-0 / Request#: 

')$' --\"?'.> .. o( Requester: 

f-<'a# 0 ( Signature: 

Faxed To: 

Person Notified: 

Sf--Le #Q ( Transmitted To: 

EDDReq'd EDD Rec'd 
. YES NO YES NO 

!KID [!]0 

!KID mo 
DD DO 

.. 
Po L ~ c J g._, 

(1.);;,\ \ i, s 

Filed io Records Center/ER: 

Transmitted By: Po.. 1, a CJ. a 1 

Filed By: 

Comments: Electronic data on Q:/SMO/STARIEDD by COC 

Received (Records Center) By: ---------------



• ··~ 
Contract Verification Review (CVR) 

Project Leader COLLINS Project Name TIJERAS ARROYO OP UNIT (SITE 46 
DRILLING) 

ARICOC No. 604316 & 604569 Analytical Lab _G:...;E:...;L~---------

In the tables below, mark any information that is missing or incorrect and give an explanation. 

, .... • .... . ···-·;~-·'l"' ......... ___ .. -· ·- -· ·~··. --· ----.. -~ .................. - -··- -- ,fl ... ····-····-··-·· 
,I Line Com lete? 

No. Item Yes No 
1.1 AIUtems on COC complete - data entry clerk initialed and dated X 
1.2 Container type(s) correct for analyses requested X 
1.3 S$h1ple volume adequate for# and ty_Q_es of analvses reQUesteq X 
1.4 Preservative correct for analyses reauested X 
1.5 Custody records continuous and complete ·x 
1.6 L_ab sample number(s) provided and SNL sample number(s) cross X 

referenced and correct 
1.7 Date samples received X 
1.8 Conditio11_ upon_rece_IQ!InformatiQil provLde_cl_ __ X 

-- - ---

-·- --- .~----,-- --------- - -- ---

Line Complete? 
No. Item Yes No 

2.1 Data reviewed· signature X 

2.2 Method reference number(s) complete and correct X 
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X 

i 2.4 Matrix spike/matrix s~ike duplicate data_provided(if requested) X 
2.5 Detection limits provided; PQL and MDL( or IDL), MDA and k X 
2.6 QC batch numbers provided X 
2.7 Dilution factors provided and all dilution levels reported X 
2.8 Data reported in appropriate units and using correct significant figures X 
2.9 Radiochemistry analysis uncertainty (2 sigma error) and tracer recovery X 

jjf applicable) reported 
2.10 Narrative provided X 
2.11 TAT met X 

' 
Case No. 7225_02.02.06 

SDG No. 44247A & B 

Resolved? 
If no explain Yes No 

Resolved? 
If no, explain Yes No 

-

2.12 Hold times met x· SAMPLE #055885-008 RECEIVED PAST HOLDING X 
. 

TIME 
2.13 Contractual qualifiers provided X 
2.14 All requested result and TIC (If requested) data provided X 

I 



Contract Verification Review (Continued) 

~.U UCilC:I \alUCliiLY CVd.IUdLIUII 

Item Yes No If no, Sample ID No./Fraction(s) and Analysis .. 

, 3.1 Are reporting units appropriate for the matrix and meet contract specified or project- X 
i specific requirements? lnorganics and metals reported as ppm (mg/liter or mg/Kg)? 

Tritium reported in picocuries per liter with percent moisture for soil samples? Units 
consistent between ac samples and samole data 

3.2 auantitation limit met for all samples X 

3.3 Accuracy X 
a) Laboratory control samoles accuracy reoorted and met for all samoles 
b) Surrogate data reported and met for all organic samples analyzed by a gas X 

chromatography technique 
c) Matrix spike recovery data reported and met X MERCURY FAILED RECOVERY LIMITS 

' ORO FAILED RECOVERY LIMITS FOR MSD 
It 

I' 3.4 Precision X RPD FOR MERCURY OUTSIDE ACCEPTANCE LIMITS 
a) Replicate sample precision reported and met for all inorganic and radiochemistry 

samples 
b) Matrix spike duplicate RPD data reported and met for all organic samples X 

3.5 Blank data X ACETONE DETECTED IN VOC METHOD BLANK 
a) Method or reagent blank data reported and met for all samples BIS(2-ETHYLHEXYL)PHTHALATE DETECTED IN SVOC 

METHOD BLANK 
DIESEL RANGE ORGANICS DETECTED IN TPH METHOD . 

BLANK 
CALCIUM DETECTED IN METALS BLANK 

b) Sampling blank (e.g., field, trip, and equipment) data reported and met X BROMOFORM & DBCM DETECTED IN VOC EQUIPMENT 
BLANK 
DIESEL RANGE ORGANICS DETECTED IN TPH EQUIPMENT 
BLANK 
CALCIUM, SODIUM & ZINC DETECTED IN METALS 
EQUIPMENT BLANK 

3.6 Contractual qualifiers provided: "J"- estimated quantity; "B" -analyte found in X 
method blank above the MDL for organic or above the PQL for inorganic; "U"-
analyte undetected (results are below the MDL, IDL, or MDA (radiochemical)); 
"H" -analysis done beyond the holding time 

3. 7 Narrative addresses planchet flaming for gross alpha/bet X 

.rrative included, correct, and complete i 

. 1nd column confirmation data provided for methods 8330 (high e ·~s) and 



l ~··· , 
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) Instrument run logs provided X 

4.2 GC/HPLC (8330 and 8010 and 8082) 

a) Initial calibration provided X 

b) Continuing calibration provided X 

c) Instrument run logs provided X . 

4.3 lnorganics (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 (Concluded) 

5.0 Problem Resolution 

Summarize the findings in the table below. List only samples/fractions for which deficiencies have been noted. 

Sample/Fraction No. Analysis Problems/Comments/Resolutions 

LCS/LCD 8270 RPDs FOR LCS/LCDs INCORRECTLY REPORTED AS 0 {PG. 773 & 778) 

. . 

' I 

I 
I 
I 
I 
I 

. 

Were deficiencies unresolved?ili'Yes CJ No 

Based on the review, this data package is complete. CJYes J'No 
If no, provide: nonconformance report or correction request number 2826 and date correction request was submitted: 8-6-2001 

Reviewed by: W, Po..Oo"Y' R i. 0, Date: 8-6-2001 Closed by:,..\.\', Q o •• c;LDate: B-19- -Z:,[ 

~ It It 
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it it·· 
SF 2001-COC (7/00) CONTRACT LAI:SUKA I UKT f' 

ANALYSIS REQUEST AND CHAIN OF CUSTODY 

Internal Lab 
Balch No. 

Dept. NoJMal1 ::.wp: 

fA Pag.;_1_o1_2_ 

..... //rt SARIWRNo. . . . • . ARJCOCI bU4;.51b ~ 
··.. 613311087 C.Sampre&&Npped: €,-16:-o/. ~ti~conlractt-lo: AJ2480!1 0H•steCI\orlletenzatlon 

ProjeciiTasl: Manager: 

Project Name: 
Record Cenler Code: 

LogbOok R~. No.: 

Sue C.ollinS ~~No. ? "'T::::. u' '7.fg;[· Projec:tfl'ask No.: ...,. . 2..\)6 RCAA o.too< 

~.-.,ll. - '' ·'"-~: lfoi!;~:~ Eciie~ .. SMO ' .. : // _..Ljt .,,('.:.-~ [;!) Send:Prellmirtarylropartlo JohnCoplllr.d 

ERii. . OAT ... LabDosiinatian: ~li;,.g~labs ( /'1/ / ' Ov_._,id-~ .. ~'ed. 
ER078 SMO ~: P. Puiuo~1(S5 0 R<leued by COO Na.; 1 

··-· ... v. CF010UI1 ~R~Ia.SMO: Suzl Jenooon BUI To: Sandia National Laoo (A.eeounts Payable) SO!IIIIee Order .. ~ 

Location .. 'tech"""" Referet~ce I,.()V(avail~b!e -~ SMO) _ _ PO eo•58!l0• ~o~s-o15(, Alboq~'""~""· NM&71•~s-o 

Sample No.-Ftaction 
ER Sample ID Of 

samole- Localion Detail 

• r-:;021-002 

Se\linnlngiER.Sitel o~_·· ~--. ~-l5amp~er-contai~ -1 ~lccll···iectionls.tm~l Parllrt1l!ter&llilettlod !Labs.tmple! 
Depth (It) . No. ColleCted Matrix !~~ Volume All~ Method Type RE:gU61ed 10 __; 

T JAOU.234-GR-D7- 0'. 0 -s I (). tJ I 234 ls.lt/.o11 /b~ I s I AG l125 m1l o~e I G I sA lvocs (5260) 1 

' 056021-003 
1 ··I 1 1 l L j (SVOCs(8270),TALMelals{601017471), 

r JAOU-234-GR-07- <:?.a -s I O.d j~_ls_j~__.0.1f.~ ~s-~G __ ....!~:__ ~-- _C3 _ .SA._~r-sm~J • .IPt!!BOliD.. 
'~ 

() 056021-004 TJAOU-234-GR-07-d.O -s I 0.0 I 234 lsJ!L .01~l __ s_l'__G L~..1_L 4C I G I SA ITmlum 

I 056021-005 T JAOU-234-GR-07- o. Q -$ Ia. 11 I 234 ls.N~~1/~r ~--L~I; mil m4C I_ c;' J m~A J:~;~at;;;;;~~ASL 300 '01 Gross 
tl 056°7

"-""" ;I ,..,..,, 
\ 056"""' """' 

-- v·- S .AG 12Sml 4C G DU VOCs 8;!60) _ 

~ SV0Cs(B270), TAL Metal& {601017471). 
TJAOU-234-GR-07-0.0·DU I 234 lsl'f..oHP'/t) _s AG 1L 4C 3 __ ~ ou cr:.~ TPH_(!l01S\ 

T JAOU-234-GR-07- .0 -DU Tritium _ 

' las5022-0os 
. ,.I I I I [ j [Gamma Spec (HASL 300.0) Gross ' 

TJAOL!-234-<;;R-Q7·Q.c1·DUJ~. OJ134_Ie./1,o1/ /a "1t'JJ s G .§09"''- _4~ G . ou Alpha/Beta (900) 

s.~,.;pi&Tracldng. --. . . ··- .SMO U. -~Specla. 1- lnstru<:tions/QC Rtoquirements: 
DateEnlered{mrnldci/Yylo&~li"'S'kif. _eoo G?lves 0No 

;=.::_=.;.:;..:~~=-..;;;r==~=;;.,....-===~~::;.,r----l~by: -.:rec~ · · · . . . .. _ :... .. ~Data Pill!kage 121 Yes 0 No 

I•Sendf<HNll report to: 

Members ~ 

Abnotmal Conditions 
on Receipt 

''{.' .,: 

:·~·~. 

~,.. ..~:t#<' 

1.R~ l>y__ Date Time 

1. R~ O!lJ. Date T1100 
2.Rellnquished O.!i:_ . Date T'llll8 
2. R~ by / " • . /"' ' - - Ors$. [late r · f - T'11'11i! IS. Reoelw;d bv Org. Date lim<! 

Org, Date Ttme Date Time _ 

___ _ l:)r:p_._ ___ Date ____ Tunt Date TirM 

*7 & 15 Day Turnaround Time: ERCL requires prior notification. 
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National Nuclear Security Administration 
Sandia Site Office 

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

JUH 1 6 2005 

CERTIFIED MAIL- RETURN RECEIPT REQUESTED 

Mr. James Bearzi, Bureau Chief 
New Mexico Environment Department 
Hazardous Waste Bureau 
Permits Management Program 
2905 Rodeo Park Road, Building 1 
Santa Fe, NM 87505 

Dear Mr. Bearzi: 

On behalf of the Department of Energy (DOE} and Sandia Corporation, DOE is 
submitting a copy of the supplemental residential risk screening results for solid 
waste management units (SWMUs) 4, 5, 52,233, and 234 identified as SWMUs 
under the Hazardous and Solid Waste Amendments Module of the Resource 
Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories, 
New Mexico (EPA ID No. NM5890110518). 

SWMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable 
Unit in Technical Area IIIN. The original No Further Action (NFA} Proposals for 
SWMUs 4, 5, and 52 were submitted to the New Mexico Environment Department 
(NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September 
1995. Additionally, a response was submitted to NMED in January 1998 and October 
1998 to each of two separate Requests for Supplemental Information (RSis} for 
SWMUs 4, 5 and 52. A third response to an RSI request was submitted to NMED in 
May 2001 for SWMU 52. In December 2002, supplemental RSI information was 
summarized and provided to NMED for SWMU 5. 

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The original NFA 
proposals for SWMUs 233 and 234 were submitted to NMED in June 1995 as part of 
the Round 2 NFA submittals. Additionally, responses were submitted to NMED in 
October 1996, December 1999, and December 2000 for three separate RSis. 

The enclosed information updates the residential risk screening results for these five 
SWMUs to achieve consistency with the methodology currently used by the Sandia 
ER Project and is provided to the NMED to support a determination of Corrective 
Action Complete Without Controls for these five sites. 

The Compliance Order on Consent (COOC) contains deliverable dates for 
Investigation Reports related to two of these sites: SWMU 4 by March 31, 2006; and 
SWMU 52 by September 30, 2004. For each of these sites, the previously submitted 
NFA proposals and RSI responses (referenced above) satisfy these deliverables as 
indicated by footnote 1 to Table Xl-3 of the COOC. No further site-specific 
investigations have been undertaken at either of these SWMUs, eliminating the need 



Mr. J. Bearzi (2) JUN 1 6 ?~'\5 

for additional investigation reporting. The information included with this submittal is 
limited to updated residential risk screening results using current methodology. 

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

Enclosures 

cc w/enclosures: 

Sincerely, 

//d;Lt_'-71 
Patty Wagner 'h
Manager 

W. Moats, NMED-HWB (via Certified Mail} 
L. King, EPA, Region 6 (via Certified Mail) 
M. Gardipe, NNSAJSC/ERD 
J. Volkerding, DOE-NMED-08 
D. Pepe, NMED-08, Santa Fe 

cc w/o enclosures: 
J. Estrada, SSO, MS 0184 
F. Nimick, SNL, MS 1089 
R. E. Fate, SNL, MS 1089 
M. J. Davis, SNL, MS 1089 
M. Nagy, SNL, MS 1089 
D. Stockham, SNL, MS 1087 
B. Langkopf, SNL, MS 1087 
S. Griffith, SNL, MS 1087 
A. Blumberg, SNL, MS 0141 



Sandia National Laboratories/New Mexico 
Environmental Restoration Project 

SUPPLEMENTAL RISK DOCUMENT FOR 
SWMUs 4, 5, 52, 233, and 234 

June 2005 

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. 



INTRODUCTION 

The Environmental Restoration Project-at Sandia National Laboratories/New Mexico (SNLINM) 
is responsible for the investigation and remediation, as necessary, of solid waste management 
units (SWMUs) identified in the Hazardous and Solid Waste Amendments module of the 
Resource Conservation and Recovery Act (RCRA) permit. All activities under the RCRA permit, 
including the investigation and remediation of SWMUs, are regulated by the New Mexico 
Environment Department (NMED). 

This supplemental risk document addresses five SWMUs ( 4, 5, 52, 233, and 234 ), which have 
been proposed for No Further Action (NFA) but are yet to be considered appropriate for NFA by 
the NMED. A brief site history and residential risk assessment analysis for SWMUs 5, 233 
and 234, as well as comprehensive risk assessment reports for SWMUs 4 and 52 are included 
in this document. The reports for SWMUs 4 and 52 replace earlier risk assessments and 
provide human health risk assessments for both industrial and residential land-use scenarios as 
well as ecological risk assessments. 

All of the risk assessments in this document were completed using a residential land-use 
scenario and risk guidance provided by the NMED in the "Technical Background Document for 
Development of Soil Screening Levels" (NMED December 2000). Appendix 1 in the reports for 
SWMUs 4 and 52 contains the SNLINM default exposure pathways and input parameters. For 
SWMUs that exceeded NMED risk guidance levels, summary statistics (upper confidence limits 
[UCLs]) were calculated for the constituents that were primary contributors to the overall risk 
and are included as attachments in the individual reports. Standard U.S. Environmental 
Protection Agency guidance (EPA 1992) was used to calculate the UCLs. 

In April 2003, the NMED requested that SNLINM change its risk approach to include the dermal 
pathway for all land-use scenarios and to eliminate the food ingestion pathway for the 
residential land-use scenario. 

In April 2004, the NMED issued the Compliance Order on Consent (Consent Order) (NMED 
April 2004) that resulted in another change related to the risk assessment process. The 
Consent Order replaced the "no further action" terminology by establishing two categories of 
sites for which corrective action is complete: Corrective Action Complete With Controls and 
Corrective Action Complete Without Controls. 

The supplemental risk assessments in this document provide the basis for determining the 
appropriate category (Corrective Action Complete With Controls or Corrective Action Complete 
Without Controls) for each of the five SWMUs analyzed. Each of the SWMUs addressed in this 
document poses an insignificant risk to human health under the residential land-use scenario. 
Thus a Certificate of Completion is requested from the NMED, designating each of the SWMUs 
in this document as Corrective Action Complete Without Controls. 

Additional information, including detailed descriptions of site location, history, characterization, 
confirmatory sampling events, and other related data, is contained in the NFA proposal, 
response to Request for Supplemental Information, or response to Notice of Deficiency 
documents for each SWMU. Supplemental information for each SWMU is identified in Table 1. 

AU6-05/WP/SNL05:R5701.doc 1 840857.04.22 06/13/0510:22 AM 



Table 1 
Identification of Documents with Supplemental Information for Each 

SNL/NM SWMU Proposed for Corrective Action Complete Without Controls 

OU Name ou SWMU 
Liquid Waste Disposal 1307 
System 
Liquid Waste Disposal 1307 
System 

Liquid Waste Disposal 1307 
System 

Tijeras Arroyo 1309 

Tijeras Arroyo 1309 

= Liquid Waste Disposal System. 
= No Further Action. 
= Notice of Deficiency. 
= Operable Unit. 

4 

5 

52 

233 

234 

LWDS 
NFA 
NOD 
ou 
RCRA 
RFI 

= Resource Conservation and Recovery Act. 
= RCRA Facility Investigation. 

RSI 
SNL/NM 
SWMU 

= Request for Supplemental Information. 
= Sandia National Laboratories/New Mexico. 
= Solid Waste Management Unit. 

AU6-051WPISNL05:R5701.doc 2 

NFA Date Response to NOD or 
Submitted/Batch No. RSI Submittal Date 

September 1995/ January 1998 and 
LWDS RFI Report October 1998 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

December 2002 
September 1995/ January 1998, 
LWDS RFI Report October 1998, and 

May 2001 
June 1995/2 October 1996, 

December 1999, and 
December 2002 

June 1995/2 October 1996, 
December 1999, and 

December 2002 

840857.04.22 06113105 10:22 AM 
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3.0 SWMU 234: STORM DRAIN SYSTEM OUTFALL 

3.1 Site Location and Operational History 

SWMU 234 at SNLINM is located about 145 feet south of TA-IV on land that is owned by KAFB 
and leased to the DOE. SWMU 234 encompasses 0.15 acres of unpaved ground, consisting of 
a 270-foot-long earthen ditch that previously received storm water from a paved parking lot and 
storage yards located on the south side of Building 981. Storm water discharged at the site 
from the early 1980s through the early 1990s and was directed to the site via buried piping. The 
outfall was built in the early 1980s for the purpose of reducing the amount of soil erosion caused 
by storm water. The site is situated at the slope break between the steeply sloping, northern rim 
of Tijeras Arroyo and the nearly flat floodplain below. The vicinity of SWMU 234 is unpaved. 
Ground elevations at the site range from 5,385 to 5,341 feet amsl. 

SWMU 234 is one of five storm-water outfalls that have been connected to TA-IV; the other four 
are SWMUs 230, 231, 232, and 233. The TA-IV storm-water outfalls are managed under two 
separate regulatory programs (the ER Project for RCRA Corrective Action, and the Storm Water 
Program annual reporting for NPDES compliance). The outfalls were added to the SWMU list in 
1993, even though no chemical releases had been reported for the catchment areas. Similarly, 
no stained soil was identified at SWMU 234 during inspections conducted between 1993 and 
2002. In 1994, the ground surface was surveyed for unexploded ordnance/high explosives and 
radioactive materials; no anomalies were detected. In September 2000, a review of historical 
aerial photography revealed that TA-l waste water from SWMU 46 had discharged into the 
same area as SWMU 234. This discharge of waste water occurred from 1948 to 1973. 

In the June 1995 NFA Proposal for SWMU 233, the potential COCs were considered to be 
chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel fuel, and 
mineral oil. This list of COCs was conservatively based upon chemicals used at TA-IV. The 
analytes of VOCs, SVOCs, RCRA metals, and chromium-VI are indicative of the COCs. 

The T A-IV outfalls discharge storm water about a dozen days per year in response to significant 
precipitation, typically resulting from summer thunderstorms. The outfalls do not discharge 
industrial waste water or septic waste. The SNL/NM Storm Water Program collects TA-IV 
storm-water samples from Station 6 and reports the water quality data in the annual SNL/NM 
Site Environmental Report. Except for a mineral-oil spill at SWMU 232-2 in 1994, no chemical 
releases have been reported at the T A-IV storm-water outfalls. None of the outfalls have been 
on the SNL/NM radioactive materials management area list. 

Figure 3 shows the boundary of SWMU 234 and the sampling locations. 

3.2 Results of Risk Analysis 

The risk assessment calculation was performed using maximum COC concentrations and the 
methods specified in NMED's 'Technical Background Document for Development of Soil 
Screening Levels" (NMED December 2000). As shown in Table 3, the total human health HI 
(0.46) is less than the NMED guidance value of 1 for the residential land-use scenario. The 
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i Human Health Risk Assessment Values for SWMU 234 Nonradiological COCs 
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Maximum/ 
UCL Concentration 

coc (mg/kg) 
lnor~anic 

Arsenic 7/4.60 
Barium 240 

Cadmium 2.9 

Chromium, total 17.7 

Chromium VI 2.08 

Mercury 0.0603 

Selenium 0.13° 

Silver 1 

Or~anic 

Acenaphthene 0.00626 J 

Acetone 0.015 

Anthracene 0.0212 J 

Benzo(a)anthracene 0.258/0.242 

Benzo(a)pyrene 0.435/0.234 

Benzo(b )fluoranthene 0.506/0.375 

Benzo(ghi)perylene 0.309/0.267 
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Carbazole 0.0182 J 

Chrysene 0.435 

Di-n-butyl phthalate 0.0207 J 

Di-n-octyl phthalate 0.0102 J 

bis(2-Ethylhexyl) phthalate 0.28 JB 

Fluoranthene 0.450 

Fluorene 
-.L.-.------

0.00666 J 
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te Refer to footnotes at end of table. 
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SNLINM 
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-
-
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Residential Land-Use Scenariob Residential Land-Use Scenariob 
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Hazard Cancer Hazard Cancer 
Index Risk Index Risk 
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Table 3 (Concluded) 
Human Health Risk Assessment Values for SWMU 234 Nonradiological COCs 

SNUNM 
Maximum/ Background 

UCL Concentration Concentration• 
coc (mg/kg) (mg/kg) 

lndeno(1 ,2,3-c,d) pyrene 0.345 J -
Phenanthrene 0.139 -
Pyrene 0.603 -

Total 

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold. 
•Dinwiddie September 1997, Tijeras Supergroup. 
bEPA 1989. 
cMaximum concentration is one-half the detection limit. 
B = Analyte detected in method blank. 
COC = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
J = Estimated concentration. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SNLINM =Sandia National Laboratories/New Mexico. 
SWMU =Solid Waste Management Unit. 
UCL = Upper confidence limit (in bold). 

= Information not available. 

Residential Land-Use Scenariob 
(Maximum Concentrations)_ 
Hazard Cancer 
Index Risk 
0.00 6E-7 
0.00 -
0.00 -

0.46 3E-5 

e e 

Residential Land-Use Scenariob 
lUCL Concentrations) 

Hazard Cancer 
Index Risk 
0.00 6E-7 
0.00 -
0.00 -

0.35 2E-5 
---

e 



total estimated excess cancer risk is 3E-5 for the residential land-use scenario. 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 higher than the suggested acceptable 
risk value. 

The estimated excess cancer risk is slightly higher than the NMED guidelines for the residential 
land-use scenario when maximum COC concentrations were used in the risk calculation. 
However, the site has been adequately characterized and average concentrations are more 
representative of actual site conditions. The UCL of the mean concentrations used for the main 
risk drivers at this site are as follows (Appendix 1 ): 

• Arsenic (4.60 mg/kg) 
• Benzo(a)anthracene (0.242 mg/kg) 
• Benzo(a)pyrene (0.234 mg/kg) 
• Benzo(b )fluoranthene (0.375 mg/kg) 
• Benzo(ghi)perylene (0.267 mg/kg) 

With the UCL of the mean concentrations, the total estimated excess cancer risk is reduced to 
2E-5. In addition, Table 4 shows that for the SWMU 234 associated background constituents, 
an estimated excess cancer risk of 1 E-5 for the residential land-use scenario. The estimated 
incremental cancer risk is 8.4E-6 for the residential land-use scenario. These incremental risk 
calculations indicate insignificant risk to human health from nonradiological COCs considering 
the residential land-use scenario. Thus, using realistic concentrations in the risk calculations 
that more accurately depict actual site conditions and incremental risk, the HI and estimated 
excess cancer risk are lower than NMED guidelines. 

Table 4 
Risk Assessment Values for SWMU 234 

Nonradiological Background Constituents 

Residential Land-Use 
Background Scenariob 

Concentration• Hazard Cancer 
coc (mg/kg) Index 

Arsenic 4.4 0.20 
Barium 200 0.04 
Cadmium <1 -

Chromium, total 16.2 0.00 
Chromium VI NC -
Mercury <0.1 -
Selenium <1 -
Silver <1 -

Total I 0.24 

•Dinwiddie September 1997, Tijeras Supergroup Soils. 
bEPA 1989. 
COG = Constituent of concern. 
EPA = U.S. Environmental Protection Agency. 
mg/kg = Milligram(s) per kilogram. 
NC = Not calculated. 
SWMU =Solid Waste Management Unit. 

= Information not available. 
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In conclusion, human health risk for SWMU 234 is within the acceptable range according to 
NMED guidance for a residential land-use scenario. 
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APPENDIX 1 
CALCULATION OF THE UPPER CONFIDENCE LIMITS OF 

MEAN CONCENTRATIONS 

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 upper 
confidence limit (UCL) of the mean to represent average concentrations at a site (NMED 
December 2000). The UCL is calculated according to NMED guidance (Tharp June 2002) using 
the U.S. Environmental Protection Agency ProUCL program (EPA April 2002). Attached are the 
outputs from that program and the calculated UCLs used in the risk analysis. 

References 

EPA, see U.S. Environmental Protection Agency. 

New Mexico Environment Department (NMED), December 2000. "Technical Background 
Document for Development of Soil Screening Levels," Hazardous Waste Bureau and Ground 
Water Quality Bureau Voluntary Remediation Program, New Mexico Environment Department, 
Santa Fe, New Mexico. December 18, 2000. 

NMED, see New Mexico Environment Department. 

Tharp, T. (Weston Solutions, Inc.), June 2002. Personal communication with K. Olsen 
(Hazardous Waste Bureau, New Mexico Environment Department). June 12, 2002. 

U.S. Environmental Protection Agency (EPA), April 2002. ProUCL User's Guide, 
U.S. Environmental Protection Agency, Washington, D.C. 

AU6-051WP/SNL05:R5701-1.doc 27 840857.04.22 06/1310510:23 AM 



ATTACHMENT 



SWMU 234 



SWMU 234 I 

Summary Statistics for arsenic 
Number of Samples 16 
Minimum 0.900 
Maximum 7.000 
Mean 3.261 
Median 2.765 
Standard Deviation 2.057 
Variance 4.231 
Coefficient of Variation 0.631 
Skewness 0.432 

Shapiro-Wilk Test Statisitic 0.912 
Shapiro-Wilk 5% Critical Value 0.887 
Data are Normal: Use Student's-t UCL 

I I 
991% UCL (Assuming Normal Data) 

Student's-t 4.599 

991% UCL (Adjusted for Skewness) 
Adjusted-CL T 4.567 
Modified-t 4.609 

991% Non-parametric UCL 
CLT 4.457 
Jackknife 4.599 
Standard Bootstrap 4.420 
Bootstrap-t 4.832 
Chebyshev (Mean, Std) 8.378 



SWMU 234 I 

Summary Statistics for benzo(a)anthracene 
Number of Samples 11 
Minimum 0.0005 
Maximum 0.258 
Mean 0.13087 
Median 0.16500 
Standard Deviation 0.08429 
Variance 0.00711 
Coefficient of Variation 0.64408 
Skewness -0.69832 

I I 
Shapiro-Wilk Test Statisitic 0.66877 
Shapiro-Wilk 5% Critical Value 0.85000 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

951% UCL (Assuming Normal Data) 
Student's-t 0.17694 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.16696 
Modified-! 0.17604 

951% Non-parametric UCL 
CLT 0.17268 
Jackknife 0.17694 
Standard Bootstrap 0.17118 
Bootstrap-! 0.16966 
Chebyshev (Mean, Std) 0.24165 



SWMU 234 I 

Summary Statistics for benzo( a)pyrene 
Number of Samples 10 
Minimum 0.0010 
Maximum 0.4350 
Mean 0.1597 
Median 0.1650 
Standard Deviation 0.1284 
Variance 0.0165 
Coefficient of Variation 0.8041 
Skewness 0.9085 

Shapiro-Wilk Test Statisitic 0.7595 
Shapiro-Wilk 5% Critical Value 0.8420 
Data are Normal: Use Student's-t UCL 

I 
I 

95 % UCL (Assuming Normal Data) 
Student's-t 0.2341 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.2390 
Modified-t 0.2361 

95 % Non-parametric UCL 
CLT 0.2265 
Jackknife 0.2341 
Standard Bootstrap 0.2205 
Bootstrap-t 0.2491 
Chebyshev (Mean, Std) 0.3367 



SWMU 234 I 

Summary Statistics for benzo(b )fluoranthene 
Number of Samples 11 
Minimum 0.00065 
Maximum 0.506 
Mean 0.1624 
Median 0.1650 
Standard Deviation 0.1615 
Variance 0.0261 
Coefficient of Variation 0.9945 
Skewness 1.1590 

Shapiro-Wilk Test Statisitic 0.8008 
Shapiro-Wilk 5% Critical Value 0.8500 
Data not Lognormal at 5% Significance Level 
Data not Normal: Try Non-parametric UCL 

I I 
951% UCL (Assuming Normal Data) 

Student's-t 0.2507 

951% UCL (Adjusted for Skewness) 
Adjusted-CL T 0.2607 
Modified-t 0.2535 

951% Non-parametric UCL 
CLT 0.2425 
Jackknife 0.2507 
Standard Bootstrap 0.2405 
Bootstrap-! 0.2964 
Chebyshev (Mean, Std) 0.3747 



SWMU 234 I 

Summary Statistics for benzo(ghi)perylene 
Number of Samples 10 
Minimum 0.0025 
Maximum 0.3090 
Mean 0.1307 
Median 0.1650 
Standard Deviation 0.0990 
Variance 0.0098 
Coefficient of Variation 0.7575 
Skewness -0.0569 

Shapiro-Wilk Test Statisitic 0.6549 
Shapiro-Wilk 5% Critical Value 0.8420 
Data not Lognormal at 5% Significance Level 
Data not Nonmal: Try Non-parametric UCL 

I I 
951% UCL (Assuming Normal Data) 

Student's-t 0.1880 

951% UCL (Adjusted for Skewness) 
Adjusted-CLT 0.1815 
Modified-! 0.1879 

951% Non-parametric UCL 
CLT 0.1821 
Jackknife 0.1880 
Standard Bootstrap 0.1804 
Bootstrap-! 0.1848 
Chebyshev (Mean, Std) 0.2671 
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