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Sm: History

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 2 270-ft long earthen ditch. No piping or outfall
components are currently present at the site. Before removal in the early 1990s, the SWMU 234 outfall
consisted of a steel pipe that discharged onto the ground surface. When the outfall pipe was removed, the
storm water was re-directed through a buried pipe to the nearby SWMU 233 outfall.

From the early 1980s until the early 1990s, the site 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 regional aquifer is approximately 470 ft bgs, and a perched aquifer (not a source of drinking water) is
approximately 300 ft bgs.

Constituents 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 site. November
2000.

Summury 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
iocations was three ft 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-emitting 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 its background value.

in September 2000, historical aerial photographs and TA-IV engineering drawings were used 1o determine
the previous location for the outfall pipe. The boundary for SWMU 234 was revised after this evaluation.

In June 2001, three soil samples plus one duplicate were collected with a backhoe from two locations
along the centerline of the ditch. The soil samples were collected at depths ranging from 0 to 5 ft 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 delected. The maximum TPH concentration was 5.23 mg/kg. Chromium VI was detected abave
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 this site.

Results of Risk Analysis

Risk assessment results for the residential scenario are calculated per NMED risk assessment guidance
in 2003 as presented in the "Supplemental Risk Document Supporting Class 3 Permit Modification
Process."

Environmental Restoration Project

Because COCs were present in concentrations or activities greater than background-screening levels or
because constituents 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 scenario.

The maximum concentration value for lead was 13 mgikg. The EPA intentionaily does not provide any
human health toxicological data on lead; therefore, no risk parameter values could be calculated. The
NMED guidance for lead screening concentrations for construction and industrial land-use scenarios are
750 and 1,500 mgikg, respectively. The EPA screening guidance value for a residential land-use scenario is
400 mg/kg. Because the maximum concentration value for lead at this site is less than the screening val-
ues, lead was eliminated from further consideration in the human health risk assessment. (See Footnote
"b" in risk table below.)

The total human health HI was 0.46 for the residential land-use scenario, which is less than the NMED
guideline of 1. The total estimated excess cancer risk was 3E-5 for the residential land-use scenario, which
is above the NMED guideline of 1E-5. Using the UCLs of the mean concentrations for the main contributars
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 incremental cancer risk is 8.4E-6 for the resi-
dential land-use scenario. The total and incremental HI, and the incremental excess cancer risks, using
UCLs are below NMED guidelines.

The human health incremental TEDE for a residential land-use scenario was 23 mrem/yr, which is below the
EPA numerical guideline of 75 mreml/yr, and the human health incremental TEDE for an industrial land-use
scenario was 13 mrem/yr, which is below the EPA numerical guideline of 15 mrem/yr. Therefore, SWMU
234 is eligible for unrestricted radiological 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 Information Contact

U.S. Department of Energy Sandia National Laboratories
Sandia Site Office Environmental Restoration Project
Environmental Restoration Task Leader: Brenda Langkopf
Mr. John Gould Telephone (505) 284-3272
Telephone (505) 845-6089
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United States Department of Energy
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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-AC04-94A1L85000.
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Department of Energy
Albuguerque Operations Office
Kirtland Area Office
P. O. Box 5400
Albuquerque, New Mexico 87185-5400

G 28 1995
CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. David Neleigh, Chief

New Mexico and Federal Facilities Section

RCRA Permits Branch

U. 8. 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 {SWMUSs) from the Resource Conservation and
Recovery Act (RCRA) Hazardous and Solid Waste Amendments (HSWA) Final
Permit for Sandia National Laboratories/New Mexico (SNL/NM), ID No.
NM&890110518.

Copies of theée proposals are also being submitted for comment ic the New
Mexico Environment Department (NMED), Hazardous and Radicactive 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.
Sincerely, M/

o* chhael J. Zamorski
Acting Area Manager

Enclosures

cC w/enciosures;

T. Trujillo, AL, ERD

L. Akar, AlP (2 copies)
W. Cox, SNL, MS 1147

@ Ptinted on mcyclec papet



Mr. David Neleigh

cc wfo enclosures:

M. Jackson, KAO

J. Johnsen, KAD-AIP

C. Soden, AL, EPD

N. Morlock, EPA, Region VI

T. Roybal, SNL, MS 1147

M. Davis, SNL, M3 1147

T. Vandenberg, SNL, MS 0141
E. Krauss, SNL, MS 0141



PROPOSAL FOR
NO FURTHER ACTION

Site 234, Storm Drain System Outfall Site
Operable Unit 1309
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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 (NFA) decision for Environmental Restoration (ER) Site 234, Storm Drain System
QOutfall 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

(NMS890110518) (EPA August 1992).
1.2 SNL/NAV Risk-Based NFA Process

This proposal for a determination of an NFA 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 NFA demonstration:

Based on the results of the RFI [RCRA Facility Inhvestigation] 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.1 of
the permit, is as follows: “[TThere 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 NFA 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 NFA).
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

No Further Action Proposal (Site 234) Page 1



develop upper tolerance limits (UTLs) for metals. Site-specific data were collected to
compare to existing soil action levels (proposed Subpart S action levels) and UTLs. If site-
specific concentrations exceeded the proposed Subpart S action levels or UTLs, then a risk

assessment was performed. The site-specific concentrations were compared to the derived risk

assessment action levels. Concentrations less than these action levels, either proposed Subpart
S action levels, UTLs, or derived risk-based values, triggered this NFA 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 1943,

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 SNL/KAFB 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

2.7 Sources of Supporting Information

In support of the request for a risk-based with confirmatory sampling NFA 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 1987).

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

3.7 Unit Characteristics

The Storm Drain System Outfall is confined 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 survey. 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 uncontrolied. 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™, 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 95"
percentiles for background radionuclides were calculated from samples collected throughout
KAFB (IT 1994). A discussion of background calculations and supporting data and analyses
are included in Appendices C and D.

1 Although the targe analyte list (TAL) metal analytes include calcium, magnesium, potassium, and sodium, these nontoxic,
major cations are not included in the evaluation. They do not pose a significant environmental or human health risk regardless
of concentration.
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3.6.2 Organic Compounds S

No analyses yielded positive detections of organic compoﬁnds. All detections 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*® 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 95" 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
95" 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:

No Further Action Proposal (Site 234} Page 5



(greater than 10 mrem/year), further investigation and/or remediation will be needed;
or :

e If the dose estimates are acceptable, the potential for health hazards at the site is
exiremely 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:

DOSE = Zi:[DSR(i) x S(i)]

1
where;
DOSE = total effective dose equivalent (mrem/yr);
DSRI) = dose-to-so0il concentration ratio for the i radionuclide
(mrem/y1)/(pCi/g), = I X DCF(I);
S(I) = soil concentration of the i radionuclide (pCi/g);
I = soil ingestion rate = 0.2 g/day = 73 gfyr; and
DCF() = dose conversion factor for the i* radionuclide (mrem/pCi).

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 10 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 NFA because representative soil samples from ER Site
234 have concentrations less than action levels; either proposed Subpart S action levels,
background UTLs, background 95" 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).

e [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 (SNL/NM 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 NFA determination.
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Laboratories, Albuquerque, New Mexico.

5.3 Aerial Photographs

Ebert & Associates, Inc., November 1994. "Photo-Interpretation and Digital Mapping of ER
Sites 7,16,45,228 from Sequential Historical Aerial Photographs.”
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Figure 1. Storm Drain System Qutfall Site 234.




Table 1. Site 234 - Results of Shallow Soil Sampling and Analysis

Ig:::ﬁ.::r Analytical Method Constituent Ctz:::;:::;lion Qualifier(s) B(.':.: l;%krz;l nd Ac(tj::;ége;f el
234-01-B VOCs (8240) 2-butancne 0.002 1B

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

234-03-B YOCs (8240} 2-butanone 0.005 IB

234-04-B VIOCs {8240) 2-butanone 0.004 B

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

234-05-B VOCs (8240) 2-butanone 0.004 IB

234-05-A SVOCs (8270) oomze®) 0.043 )

234-05-A SVOCs (8270) B:;‘:e‘:f:) 0.048 I

Bis
234-03-A SVOCs (8270) (2-ethylhexyl) D28 JB
phthalate

234-05-A SVOCs (8270) Chrysene 0.062 ]

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

234-01-A Tritivm {600 906.0) Tritium 0.23 (pCi/g) 126 pCilg
234-05-A Tritium (600 905.0) Tritium 0.038 (pCi‘g) 12.6 pCig
234-01-A Gamma Spec (In-house) Radium-226 2.27 pCi/g 184 pCi'g 125 pCi‘g

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

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

Notes

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

i Activity DCF(I) | Individual Dose
Constituent (pCi/g) | (mrem/pCi)| (mrem/year) Source of DCF
Radium-226 227E+00 | 1.10E-03 1.82E-01 Gilbert et al., 1989
Tritium 2.30E-01 | 6.30E-08 1.06E-06 Gilbert et al.,, 1989
Summed Dose 1.82E-01
No Further Action Proposal {Site 234) Page 11
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Samplmg and Analysis Plan for Eleven Sites in Tijeras Arroyo
Operable Unit

Introduction T
The purpose of the sampling and analysis described in this plan is to detarmine the
appropriate way to proceed toward closure of 11 [ of the 17} sites in the Tijeras Arroyo
Operable Unit, Based on the surface and shallow subsurface soil samples and analyses for
the constituents of concern (COCs}, one of three approaches will be pursued for each site:
1. A petition for “No Further Action™ {(NFA) will be praduced for regulatory
consideration;
2. A voluntary carrective measure (VCM} will be desrgned and implemanted,
hopefully followed by an NFA petition; or
3. The site assessment and eventual closure will follow the standard RFI/CMS path

Most of the sites covered by this Sampling and Analysis Plan {SAP) are outfalls from the
starm water and sanitary sewer systems emanating from Sandia Technical Areas (TAs) I, 1,
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 scil {0 to 6 inches deep) and twe samples of
shaltow subsurface soil (1B to 36 inches deep) and four samples (two surface soil and two
shallow subsurface soil} at the furthest extent of channel erosion and scour. The analytes
for most of the samples are volatile organic compounds, semi-volatile organic compounds
{BNAs], metals, chromium™® for samples where chremium is found in a metals analysis, total
petroleum hydrocarbon {TPH), explosives, Total Kjeldah! Nitrogen (TKN]), nitrate/nitrite, and
Gamma Spectroscopy for radionuclides, lsotoplc uranium, isotopic plutonium, tritium, and
chlorodiphenyls {PCBs]).

Sampling Procedures and Voluimes

Surface soil samples will be collected with a stainless steel scoopula or trowel and placed in
a stainless steel bowl. After at least 1000 mi' 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 {sampla depth, collection date and time, etc.) will be documented on the
chain-of custody (COC]) after each sample is collected. Samples will then be packaged and

cooled to 4 degrees Celsius.

Shallow subsurface soil samples [1B-36 inches) will be colflected with a 2-inch (minimum)
hand auger. A soil sample is collected by turning the auger clockwise and advancing it into
the ground until the bucket at the end of the auger (last 6-8 inches} Is full of soil or refusal
aceurs. 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 twe 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 Calsius,

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,

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

The sample velume varies between 1,125 and 1,625 mi depending on the analyses for the sample.
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Samplmg and Analysis Plan for Eleven Sites in Tijeras Arroyo
Operable Unit

deionized water; and drying before reusing. No soil waste will be generated. The soil
remaved from the hand-auger holes, while collecting samples at a depth of 18'to 36 inchas,
will be return to the hole. The sampling tools, which are scoopulas/trowels, hand-augers,
and shovels, wiil be decontaminated with water and ALCONOX™ after aach use. The decon
{eachate 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
cantainers will be labeled as "IDW" and the site number identified on each container. All the
containers will be stored at Site 232, a central location. The leachata waste will be disposed
according to the analytical results of the soil samples collected at the sita.

Site Descriptions
The sites that will be sampled are

+ Sjte 46, Old Acid Waste Line Qutfall;
Site 50, Old Centrifuge Site;
Site 77, Qil Surtace Impoundment;
Site 227, Bldg. 904 cutfall;
Site 229, Storm Drain System Qutfall;
Site 230, Storm Drain System Outfall;
Site 2317, Storm Drain Systern Qutfall;
Site 232, Storm Drain System Qutfall;
Site 233, Sterm Drain System Qutfall;
Site 234, Storm Drain System Outfall; and
Site 235, Storm Drain System Outfall..

¢ & & & & B o 0 9 a

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 Oid Acid Waste Line carried wastes from several buildings in TA [. 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 trendh. 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 tha spillway to the active arroyo channe!
(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 chioride was found in the soils during a limited sampling event. Various
radionuclides, possibly including tritium, uranium, and plutonium were used in TA 1.

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 ammania-like ador. The
waste solution from the silver recovery 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 unexaloded ordnance and high
explosives (UXO/HE). No UXC/HE were found. Also, a surface radiation survey was
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo
- Operable Unit

conducted an the entire site. -No surface radiation anomalies were detected.

The sampling program includes four samples collected at the “head” of the site outfall (by
the fire extinguisher training area west of TA V) and four samples collected by the spillway
into the Tijeras Arroyo drainage {Figure 1). Every sample will be analyzed for tritium, metals,
chromium™*® {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 whareas a "2" on the table indicates half the samples will have
additional analyses for the analyte listed.

Site 50: 0id Centrifuge

Site 50, Old Centrifuge, was an outdoor, rocket propelled centrifuge that was used in the
early 1950s to test units under G forces. The facility is located east of the TA Il fence in a
slight depression ¢n top the escarpment northwest of Tijeras Arroyo. The concrete
centrifuge pad has a diameter of BO 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 3.5D8-5700 solid
rocket motors. The combustion byproducts produced by these rocket motors were carbon
dioxide, carbon monoxide, water, hydrochloric acid, aluminum oxide, and possibly barium
oxide. No other HE is known or suspected at the site. The rocket orientation would expel
combustion byproducts towards the retaining wall and the opening to the west. The rocket
propellant would be consumed in the rocket motor case.” Under normal Operatmg cenditions,
no unburned propellant would be released.

In 1987, a reconnaissance investigation at five potential contaminated sites, including the
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium,
TNT, HSL inorganics, TCLP constituents, and EP Toxicity censtituents. 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 COCs. One-half of the
subsurface samples will be analyzed for uranium and high explosives. Al four subsurface
samples will be analyzed for metals.

Site 77: OQil Surface Impoundment

The Oil Surface Impoundment Site s outside tha TA IV fence, southeast of Building 981-1. The
surface impoundment, which was consfructed in the 1970's, is used to catch waste water from
accelerators. At the time of the RCRA facilities enviranmenta! 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 |mpoundment was determined to be clean.

" Subsequently, the impoundment was lined with geotextile and is now regutated under Sandia's
Surface Water Discharge Program. .

This site will not require UXO/HE or radiation surface surveys. Minimal confirmation sampling and
analysis is proposed to verify that the site is clean. Three surface and three shallow subsurface
samples are propesed. 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 Outfali

Site 227 is an inaclive outfall from the seplic system for Building 904 (ER Site 48) in TAIl. The
site starts where the discharge exits the septic tank piping system, approximately 100 feet
northeast of the southernmost point of TAll. The extent of the area influenced by the discharge
may include the bank of Tijeras Arrayo below the outfall and some area between the outfall and
the main channe! of Tijeras Arrayo. The site is along the eastern edge of ER Site 45.

Building 904, built in 1948, was used for weapans asseimbly, 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 ol 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 Quifall 232 and vague historical
records.

Possible soil contaminants are explosives, radicactive materials from weapons praocessing,
including tritium, uranium, and plutonium, solvents (acetone, methylene chloride, mathyl ethyl
ketong, carbon tefrachloride, toluene, xylene, hexane, alcohels), and fnorganics (ammonium
hydroxide, barium, cadmium, silver, chromium, fitanium, cyanide).

Access to this site is along the TA Ul perimeter road. This site is within the TA 1l 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 fa gain permission and access to {his site.
Prior to sampling

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

drainage; )
2. these locations will be visually scanned for UXO/ME; 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 surfaca and twa subsurface samples will ba collectad at the outfall. The
other two surface and two substirface samples will be collected af the furthest visible channal
erasion 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 outfalis along the northern embankment of
Tijeras Arroyo. The cutfalis discharged industrial effluent and storm water from TAs |, I, and [V,
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 %4 miles of the emhankment.

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 sarnples 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 sail contaminant at all outfalls along the Tijeras
Armoyo due to a recent releasea (June '94) of mineral ol 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 s due east of the footings of the old guard fower and the south "corner” of the TA Il
fence. Itdischarges near the tap of the embankment through the center of ER Site 45. Access to
this site is along the TA Il perimeter road. This site is within the TA I testing exclusion zone. The
best days to sample are generally Friday, Saturday, and Sunday, when testing ceases. Bruce
Berry (telephone 845-8018) must be contacted to gain permission and access to this site.

Because this site discharges from TA |, various radicnuclides, possibly including tritium, uranium,
and plutonium are of concern. Four surface soil and four subsurface soil samples will be col!ected
at this site (Figure 1). The analytes are listed in Table 1.

Site 230 is west of Building 976 in TAW. A drain pipe discharges into a bowl-shaped concrete
structure adjacent fo Building 970A. Flow from this structure is directed to a drain and flume
located approximately 120 feet further west. The flume camies the flow to a discharge point
slightly above the base of the arroyo embankment. Doug Bioomquist (845-7455) must be
contacted to ensure that no laser testing is being perfarmed 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, Adrain 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 oulfall is south of Building 970A, east of the lined lagoon. A
drain pipe discharges lo a concrete flume near the top of the embankment. The flume carries the
flow to at discharge point near the bottom of hiliside. On June 1, 1994, about 150 to 350 galions
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/ME. No surface radiation anomalies or
UXO/HE were found. Also, four surface soil and four subsurface soil samples were collected.
The samples were sent to Quintera Laboratory in Denver for analysis for organics, metals,
chromium*®, and gamma spec. Other than TPH from the mineral, no contaminants were detected.
A Voluntary Corrective Measure was conducted in July and August ta remove soil contaminated
with mineral cil 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 feat east of the other Site 232 outfall. Discharge cccurs from a concrete
structure opening near base of embankment. Access to the site is along the road outside the
south side of TAIV. Four surface soil and four subsurface soil samples will be collected at this
drainage Figure 1). The analyies are listed in Table 1.

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

Site 234 is southe=ast of Building 9811 (Inflatable Building) and a lagoon impoundment (Site 77).
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The site discharges into a steep-sided, deeply incised channél citinto the-hillside.” The drainage
“~channel splits directly uphil! of a free. Access to the site is along the road outside the south side
of TA V. Both channets will be sampled. Six surface soil and six subsurface soil samples will be
collected at this site (Figure 1). The analytes are listed in Table 1.

Site 235 is immediately downstream of a large concrete spiliway on the northeast stde 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 spifiway. The site has been cleared for visible surface UXO/HE and screened
for surface radiation with no anomalies defected. This channel is considerably larger than the
other autfall sites. Six surface soil and six subsurface soil samples will be collected at this site

(Figure 1). The analytes are listed in Table 1.

Background

Background soil concentrations for organic contaminants should be negligible. Background
concentrations for total metals and radionuclides must be determined for comparison to
concentrations found at the sites. Twelve locations have been identified to collect samples for
background determination (Figure 1). At each of these sites, one sample will be coliected at a
depth of 0-6 inches and a second sample ccllected 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 "dupt 1cates" on more than 10 percent of the samples. These samples will be
collectad 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
L One rinsate blapk. All rinsate will be composited in one container. A sample of the

rinsate will be analyzed for all constituenis. The disposal method for the nnsate wm be
determined by the analytical results on this sample. 3
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v acid, diesel, other petroleum products
Na Background 12 12 12 3313]12 12 12 33l a3
QA Duplicates Na 21 514{11411}111 1 111 2 ] 2 S|l411(411]1] 1 1 1
QA Field Soil Blank Na 5
QA Rinsate Na IR RN R E 1 1
Totals 58 122] ¢0{423] & |37] s {10} 10]3a) 8|6 )30)17q20]{58] 53 § 21 leofs2{s}asls|al =36 516} 9 {11
Totals - Surface Plus Subsurface 116431120/ 85{ 11| 75]13{ 19| 19| 75 11]48]26] 31 53 ‘

* Analyze for crt only If Cr Is detected In metals analysls
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Analytical Results



Site 234 Soll Results

27

o
] £ @
T £ > E 5 2 E
= § |28 £ |E S 2 o 5
1€ lBlelei2 |8 18|58 ¢ 18] % |z|%
e s [Z(8|s(S(R(S 121818 |5s (8 (2 |83 [£)¢8
%] < < < |0 1 |O O O |0 o = x| > = = Z | o
234-01-A| 9300 | 16| 1.6 |210]| 0.5 | 2 |42000| 7.4 | 4.7 | 8.1 | 11000] 10 | 4600 |230] ND | 8 [1800
234.01-Bl 7800 | 13| 1.6 | 190| 0.4 | 2 |46000| 7.3 | 4.7 | 10 [11000] 9.4 | 4300 |220] ND | 8 | 1600
234-02.A1 4700 | 8 | 5.3 | 140} 0.3 | 2 |50000] 6.9 | 4.1 | 9.3 |12000] 8.7 | 2400 |140] ND | 6 |1100
234-02-B) 4500 ] 8 | 1 |160| ND | 3 |31000] 7 | 5.7 | 9.6 | 12000] 7.1 | 2200 |130] ND | 5 |1100
234-03-Al 6700 | 12| 1.8 180] 0.4 | 3 |30000] 11 | 4.1] 13 | 9500] 12 | 8500 |210| ND | 8 [2300
234-03-B] 6400 | 11| 4.8 210} 0.3 | 2 |65000] 11 | 3.5 | 9.8 | 9000 | 8.2 | 3200 {180] ND | 8 | 1800
234.04-A| 5800 | 11] 6.3 |240] 0.3 ] 2 |61000] 5 | 3.9 8.5 | 8800 | 8.2 | 3500 | 130] ND | 6 ] 1400
234-04-8| 6400 | 11 5.4 | 220} 0.3 | 2 {48000] 5 | 4.1 7.2 |10000] 6.2 | 4100 | 150] ND | 6 | 1400
234-05-A| 7600 | 13| 1.6 | 180] 0.4 | 2 |32000] 7.6 | 4.8 | 9.5 | 12000] 10 | 4400 | 260] ND | 8 |3200
234-05-B] 6100 | 11] 0.9 |180| 0.3 | 3 |27000] 6.7 | 4.5 | 9.8 | 13000 9.1 | 3500 |210] ND | 8 12200
234.06-A| 11000 17] 7 1220] 0.6 | 3 [34000] 9.9 | 4.9 11 [13000] 13 | 4800 [260{ ND | 10]2600
234-06-8] 3600 | 7 | 1 ]150] 0.2 | 2 |31000] 5.4 | 3.6 9.6 | 8800 ] 6.5 | 2300 |150] ND | 6 | 870
| 3 o
\5 o ™ ;
g o lo la 2018 ol 3 [«
£ E £ SRR g e (3] F |F
® > £ 1§12 E|ETE| g | 2 2 |[§t 5 |§
E‘ < o |2 I g |, 3 2 2 3 S o = = =
% 2 (2182|8181 % |13 |8 18 |8 3 5 |8 & |8
2] (%) |71 [7] = > N (&} 44 o 24 = a. Q. > =) =]
234-01-A| ND |ND|450| ND | 23 [64] ND [ 2.3 0.23 |<0.004| <0.008| 0.2 | <0.013] 1
234-01-B] ND |ND|480| ND | 24 | 64| ND | NS
234-02-A] ND |ND|320] ND| 24 | 64] ND
234-.02-B] ND |ND|430| ND| 24 | 77| ND
234-03-A] ND |ND|[300| ND| 18 | 67| ND
234-03-B] ND {ND|290| ND{ 21 {57| ND
234.04-A] ND |ND]320| ND| 24.| 55| ND
234-04-B] ND |ND]340| ND| 30 |57] ND
234-05-A] ND |ND|{300| ND| 22 {70]| ND | NS [ 0.7 | 0.8 | 0.038
234-05-B ND |ND|320|{ ND| 25 | 64| ND | NS
234-06-A] ND |ND|360]| ND | 28 | 73| ND
234-06-B] ND |ND|250| ND| 18 [47] ND

Concentrations in mg/kg

Activities in pCi/g

Sample Identifier XX-XX-A - surface soil samples
Sample Identifier XX-XX-B - subsurface soil samples
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Sample Identifier

Sample Type

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Chrysene

Di-n-gctyl phthalate

Fluaranthene

Methylene Chloride

Phenanthrene

Styrene

total-Xylenes

TPH

227-01-A

original -

0.066 J

0.055 J

R|Pyrene

227-01-A

duplicate

0.038 J

0.051J

227-01-B

original

0.007 J

0.001 J

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

0.071J

0.0504J

0.16 J

0.114

0.23 J

0.17 J

0.19J

ND

228-01-A

duplicate

0.008 J

0.092 J

0.16 J

0.12J

0.20J

0.18 J

0.28J

81

229-02-B

original

0.006 J

228-02-B

duplicate

0.006 J

228-03-B

original

0.006 J

229-03-8B

duplicate

0.006 J

230-04-B

original

0.003 JB

0.16 J

230-04-B

duplicate

235-02-B

original

0.006 JB

235-02-B

duplicate

0.004 JB

Site 227

trip blank

0.010 B

0.003 J

0.002 J

0.019

Site 229

trip blank

0.009 JB

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 4

Site 235

rinsate

0.005 JB

0.010

ND

’.

0.001J




' Quallty Assurance Results for lnorgan;éand Rad.iologiéal Constituents

2

g g 2

% : g § 3! € E E S < e < g

- - [ = = = = ) 1] — Eel

e e | |E|s |25 (6|8 (8| [n(2l28l2]8]|e

& & s lelz la|a |8 |58 |82 [8|s[s|Zz]|8]8
227-02-A| original {5800{9.3] 59 [ 180y ND | 2.1 | 66| 4.1 | 7.8 [13000]7.5{160| ND { 5.4} 27 | 51
227-02-A| duplicate{6500] 11| 1.4 | 1501 0.25| 2.5 | 64| 4.1 | 13 |14000{ 9.1]|170] ND | 5.9 28 | 51
227-03-B| original {5100]8.810.92| 140 ND | 21 | 59| 4.5 | 11 |13000]7.5|200] ND [ 5.4 25| 48
227-03-B| duplicate| 6400/ 9.9 5.6 | 140|0.25| 29 | 74| 4.6 | 10 |16000]| 8.9{230| ND | 5.9 33 | 50
229-04-A| original [8100]| 13] 5.7 | 1501032 23 | 80| 4.2 | 7.9 |13000] 12 {210{ ND |6.3] 24 | 55
229-04-A| duplicate{7700| 12} 1.5 | 140 |0.30] 2.2 | 80| 4.2 | 7.7 {12000} 11 |[190] ND |6.2| 24 | 52
230-04-B| original |1500]3.3] 1.6 | 130 | ND | 061 | 23| ND | 18 | 3500 [4.2{110] ND {3.0]9.1] 82
230-04-B| duplicate {2400/ 4.9] 1.7 | 140 | ND | 0.68 | 3.1 | 2.5 | 15 | 4500 {4.1}120| ND | 3.4} 9.7| 71
235-01-A| original ]3600[6.2] 5.1 [ 150 | ND | 2.7 [ 6.0 | 8.4 ]| 6.6 [20000]7.6[210| ND|4.5| 36 |66
235-01-A| duplicate|3000] 53] 1.3 | 160 ND | 16 | 4.2 | 5.7 | 6.5 |12000|9.4|180] ND | 4.4} 22|66
50-01-B | original {3100] 6.5} 2.1 | 110{0.25| 1.3 | 41| 3.9 | 6.2 | 7600 [ 6.6|130] ND |4.5]| 17 [ 18
50-01-B | duplicate|3900| 7.5} 2.0 | 110|0.26| 1.3 | 43 |. 4.0 | 5.7 | 8800 | 5.9{150f ND | 4.2} 18 | 21
50-02-A | original |5800] 12| 4.2 | 220{0.38} 16 | 52| 43 | 12 | 6700] 25|210{ ND | 7.1| 11|69
50-02-A | duplicate|7000] 14| 6.4 | 280|055| 2.2 | 831 6.1 | 17 {9000 | 35[290}0.04| 9.4| 18| &1
Bkg-05-A| original {6400; 13| 5.7 | 210|0.53| 1.8 |{ 6.1 | 66| 14 {10000] 16 |330| ND |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]{ ND [ 8.7]| .24 | 36
Site 235 rinsate | NDJND| ND | ND | ND{ ND | ND| ND {ND| ND |ND|ND| ND|ND}ND|ND

. {Notes on Quality Assurance D

- S © Explosive residues were not detected

2 S g in Site 50 duplicate sample

= g ? Q oo rs) < :

@ & o3 3 o .

2 - ol E o= | E [Y ]S | Y [|Hexavalentchromium was not

) 2 2l | |& | € E | E | E ||detected in five duplicates and one

= = z | |82 | B |8 g g S £ |{decon rinsate

3 g |[Fl1el8 {28 |8 {S|5 15
227-02-A| original | 400 | 2.7 Cyanide was not detected in two
227-02-A| duplicate| 320 [ 9.3 duplicates and one decon rinsate
227034 »ong'ma!_ 0.004} 04 | 0.15 } 0.61 PCBs were not detected in one Site 77
227-03-A| duplicate 0.67)0.023}0.67 duplicate sample

— plicaie samp!

227-03-B| original 072 0.11 | 0.72
227-03-B{ original | 220 | ND Tritium and Plutonium-238 were not
227-03-8| duplicate 27.8|0.715 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 0.73100321 0.6 |{detected in any quality assurance
223-03-B| original "0.45 [ 0.058 ] 0.45 ||samples
229-03-B| duplicate 0991 0.06 { 1
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Appendix C. Background Calculations for Metals and Radionuclides

To evaluate metals data, 24 background samples were collected for metals analyses. Distribution
analyses was performed first by constructing histograms. The histograms indicated a parametric
distribution. Qutliers 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, T, is calculated:

T, = (X, - X))/S
where:
X, = questionable observation;

X, = sample arithmetic mean; and
S = sample standard deviation

. is compared to a table of one-sided critical values for the apprapriate 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.

T

Probability plots were then replotted to determine whether the data fit normal or lognormal
populations. These plots are shown in Appendix D. The UTL® was calculated for data sets that fit
a normal or lognormal distribution. -Data sets are provided in Appendix D. As récommended 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 normat 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 (nternational Technology [IT}
Corporation ta 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 (KAFB), with
most of the data collected within SNL/NM technical areas, are called base-wide background data (iT 1994).

uTL = x + K*S, where:
UTL = Upper talerance limit;
%x.= Sample arithmetic mean {for normal distribution), sample geometric mean (for 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 focal 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 sampies and indicated low levels of radioactivity but na significant contamination.

14







Appendix D
Probability Plots, Local
Background UTL
e Calculations, and Base-
Wide Background UTLs for
| Radionuclides



m- » Stagistics Cfoc¢ Log(Atuminuml

= 24

mage = 0.42942
iian = 0.36529
de =
ymetrcic mean = B.41976
zlance = 0.170246
indard deviation = 0.412609
indard ercor = 0.08422315
1fmum = 7.69621
dmum = 9.21034
wge = 1.51413
-ap quartile = 8.13153

er quactile = 8.73178
erquartile range = 0.600253
wness = 0.132255

d. skewness = 0.2645]1
tosis = -0,792361

4. kurtosis = -0,792361L
€. of varciation = 4.89487
= 202.306

99.9

99 11—

95

80

5 °

50

<
o

20

Cumulative percent

s ,<f:’1ﬂ

"
a

—

7.6 7.9

Aluminum concentrations in soil, mg/kg (ppm)

3.2

8.5

88 91

94

Lognormal Probability Plot for Aluminum |



mmacy Statistics foc log{antimony)

Nt = 24 .

rrage = 2.14609 -

fian = 2.13275

e = 2_.3979

xmetcic mean = 2.12004
slance = 0.113831

wndard deviatlon = @.337309
ndacd erroc = 0.0600692

num = 1.46816

dmum = 2.77259

ge = 1.2%098

‘er quartile = 1.91649

et quactile ~ 2.3979
erquartile range =~ 0.481405
wness = -0,040772

d. skewness = -0.0815441
tosis = ~0.744171

d. kurtosis = -0.74{4{171

££. of variation = 15.7211
= 5].5062

Lognormal Probability Plot for Antimony

99.9
99 |- :
5 s y)/ y
,,93‘ D/B’
Q. 80 -~
[+5] .
2 50 a3 ;
Eg 20 d-- ;14j§.
=
5 /E/F
O e
|
. 0.1 _
1.4 1.7 2 23 26 2.9

Antimony concentrations in soil, mg/kg (ppm)




Summacy Statistics foc log(Arsenic)

= = 24 . ’ . )
kY e = 1.03¢ ’
(e n = 0.03196G3 -

fode =

seometcic mean = 0.908119
‘aclance = 0.291153

‘tandacd deviation = 0.539506
tandard error = 0.110143
dnimum = 0.405465

‘agimum = 1.82455

ange = 1.41908

ower quartile = 0.530628
pper quartile = 1.73162
iterquartile range = 1.20099
<ewness = 0.4{63036

ind. skewness = 0.926071
irtosis = -1.58507

:nd. kuctosis = -1,58507
reff. of variation = 51.983

m = 24.912)
Lognormal Probability Plot for Arsenic
o 999 F—— - T
o . U
= _ [
é) 95 _ /:E% ,
8. 80 . i
“S 50 e P |
.43 R //gﬁ‘g': .
= 20 = §
g5 g .
O cn}
1
0.1 - —
0 0.4 0.8 1.2 1.6 2

Arsenic concentrations in soil, mg/kg (ppm)



nmacy Scatistics for log{Bacium)

ng = 22 A
frage = 4.946940 )
lian = 4.9416G¢

fe = 5.34711

metric mean = 4.96236

‘Lance = 0.0740602

ndard deviation = 0.27214

ndacd error = 0,0567451

Amum = 4.55388

imum = 5.34711

ge = 0.79323)

eg quartile = 4.7004¢

er quartile « 5.29332

ecquartile range = 0.597837

Mmess = 0,065341S

1. skewness = 0,127931

tosis = -1.30542

1. kurtosis = ~1.27794

f. of variation = 5.47622

= 114.298
Lognormal Probability Plot for Barium
e
9% D
g 95 : : "
b5} Pt
S 80 =4
; 50 ;a/a)
: 5 B s
5
5 5 tn)/l
@) a !
I
0.1 — : T
4.5 4.7 4.9 5.1 53 5.5

Barium concentrations in soil, mg/kg (ppm)




ummary Statistics for log(Cadmium}

= 24
.ge-= 0.416764
wrLan = 0.500116

de =

rometric mean =

iciance = 0.159937

:andard deviation = 0.399922
.andard erroc = 0,0816337
nimum = -0,446287

ximum = 0.955511

nge = 1.4018

wer quartile = 0.0553102
per quartile = 0.788457
terquartile range = 0.6%3147
ewness = —-0.506707

nd. skewness = =1.01341
ctosis = -0.674504

ad. kurtosis = —0.674504
x££, of vaciation = 95.9587

n = 10.0023
Lognormal Probability Plot for Cadmium
- 99.9 e
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Cadmium concentrations in soil, mg/kg (ppm)



macy Statistics for log(Calcium}

nt = 23

cage = 10.5579 i : o
ian = 10.5713

e = 10.0059

metric mean = 10.5532
iance = 0,10513

Adacd deviation = 0.324237
adard ercor = 0.0676081
imum = 310.0432

Lmum = 11.2645

Je = 1.22121

ar quartile = 10.3417

ic quartile = 10.7996
:rquartile range = 0.4{57833
mess = 0.109787

{. skewness = 0.214971
cosis = -0,415646

{. kurtosis = -0.406895

‘£. of variation = 3.07103

= 242.832
Lognormal Probability Plot for Calcium
99.9
99 | —
d‘_)‘ 80 = >,
‘S 50 : A"’GO/G
= 20 —5 e
B a_
3 SH=
) o
1
0.1

10 10.2 104 10.6 10.8 11 11.2
Calcium concentrations in soil, mg/kg (ppm)




Summagy Statistics for log{Chcomium)

0.7

) age = 1.61041

Median = L.79176

Mode =

SFeometric mean = 1.55042
variance = 0.204195

Standacd deviation = 0.451679
standard error = 0.09422233
{inimum = 0,693147

faximum = 2.30259

lange = 1.60%44

ower quartile = 1.28093
fpper quartile =« 2.00148
nterquactile range = 0.720546
kewness = ~-0.274151

tnd. skewness = -0.536757
urtosis = -0.905395

tnd. kurtosis = =-0.886332
aseff. of variation = 27.921)
um = 37.2235

Lo gndnnal Probability Plot for Chromium
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=
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1
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Chromium concentrations in soil, Ln mg/kg (ppm)



summacy Statistics for log(Cabalt)

tount = 24 : : - .

werage = 1.29969

lecfian = 1.42129

[ode =

eometcic mean =

‘ariance = 0.574775

tandard deviation = 0.758139
tandarcd error = 0.154754
inimum = -2.0794¢

aximum = 1.8B8707

ange = 3.96651

s>wer quartile =~ 1.28083

sper quactile = 1.58824
iterquartile range = 0.305301
cewness = —{,13239%

:nd. skewness = -£,26558
irtosis = 18.9031

nd. kurtosis = 18.9091

weff. of variation = 58.3324
m = 31.1925

Lognormal Probability Plot for Cobalt
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0.91 1.11 1.31 1.51 1.71 1.91
Cobalt concentrations in soif, mg/kg (ppm)




amacy Statistics Coc log(Copper)

= 23
ge = 1.8B8556
an = 1.908787

le =
smebric mean = L.96762
-iance = 0.0713494

ndacd deviation = 0.267113
ndacd erroc = 0.0556969
imum « 1.43508

imum « 2.56495

ge = 1.12986

ar quartile = 1.80829

er quartile = 2.17475
arquartile range = 0.366{63
mess = ~G.263077

1. skewness = -0.515077
rosis = 0.18883

{. kurtosis = 0.184854

‘f. of variation = 13.4528
= 45.6679

Lognormal Probability Plot for Copper
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Copper concentrations in soil, mg/kg (ppm)



macy Statiscics foc Log({Leacdlt

nL == 24

cage = 2.13936

Lan = 2.06049

e = _

Mmetric mean = 2.095089
iance = 0.187882

ndacd deviation = 0.433454
1dard eccor = 0.0884784
fmum = 1.16315

Lmum = 2.99573

je = 1.83258

3r quartile = 1.87133

ir quarctile = 2.4414
rcquartile range = 0.570072
mess = 0.0350174

l- skewness = 0.0700348
0sis = 0.200156

l. kurtosis = 0.200156

£. of variation = 20.261

= 51.3446
" Lognormal Probability Plot for Lead
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Fummary Statistics focr log(Magnesium)

a 24 ‘ -
\J ge = 0.14232

fedian = 0.16011

{ode =

‘eometric mean = §.,13615
‘ariance = 0.0706013

‘tandard deviation = 0.265709
tandard errar = 0.05423764
inimum = 7.64969

aximum = 8.63052

ange = 0.980829

awer quartlile = 7,95369
oper quartile = B.3064
1terquartile range = 0.352709
Cawness = ~0.0860048]1

:nd. skewness = -(0,120096
Irtosis = ~0.414246

ind., Kurtosis = ~0.414246
reff. of variation = 31.26331
m o= 195.416

Lo gnomnalProbabﬂity Plot for Magnesium
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ummacry Statistics four log(Manganesc)

ount = 24

verage = 5_.2713

edlan = 5.29832

ocle =

eometcic mean = 5.2661
aciance = 0.0771874

tandard deviation = 0.277826
landacd error = 0.056711
iniloum ~ 4.59512

iximum = 5.79909

nge = 1.20397

war quartile = 5.21939

per quactile = 5.39363
\tecquartile range = 0.173637
‘ewness = -0.660387

nd. skewness = =1.32077
ictosis = 1.62566

nd. kurtosis = 1.62566 )
-ef€. of varjation = 5.26854
m o= 126.55%

Lognormal Probability Plot for Manganese
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ummary Statisties focr log(Nickel) : o

w23 ) : -
age = 1.78451 - : -

adian = 1.082455

sde =

aometcic mean = 1.74596
iriance = 0.1246

tandacd deviation =~ 0.352987
:andard error = 0.0736029
nimum = 0.875469

iXimum = 2.468491

nge = 1,60944

wer quactile = 1.56924

per quartile = 2.04122
terquartile range = 0,.451885
ewness = —0.609856

nd. skewness = ~).19403
ctosis = 0.992502

ad. kurtosis = 0,971605
:ff. of variation = 19.7806
n = 41.0438

I ognormal Probability Plot for Nickel
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lacy Scatistics for log{Potassium)

1= 24

age = 7.21062

-an = 7,.31322 -

co= 7.31322

wetric mean = 7.20542

ance = 0.,19559¢

dard deviation = 0.442265
dard erroc = 0.0902771

Tomum = §.30992

mum = 7.90101

e = 1.5910%9

C quartile = 6.82502

T quartile = 7,57526
cquartile range = 0.747233
less = -0,373735

» Skewness = ~0.74747

3sis = -0.83864

. Kurtosis = -0.83864

=

I. of variation = 6.12673

= 173.247
Lognormal Probability Plot for Potassium
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Potassium concentrations in soil, mg/kg (ppm)




‘ummary Statistics for Icon

= 24 : -
.age = 9529.17 ) - R
dian = 9400.0 o ‘

ode = 11000.0

cometcic mean = 8977.5
acliance = 1.0363E7

tandard deviation = 3219.17
tandard error = 657.109
inimum = €400.90

iximum = 16000.0

wige = 11600.0

»wer quactile = 6900.0

per quactile = 11500,0
iterquartile range = 4600.0
lewnass = 0.20025

nd. skewness = 0.400499
ictosis = -0.620589

nd. kurtosis = -0.620589
eff. of variation = 33.7822
m = 228700.0

Normal Probability Plot for Iron
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mmacy Statistics for log(Vanadiuml

unt = 24

ecage = 2.059094 . ) h
dian = 2.¢3140

de =

ametfic mean = 2.87064
ciance = 0.122444

andacd deviation = 0.34992
indard ecgor =~ 0.071427]1
\imum = 2,.26176

timum = 3.55535

1ge = 1.28358

tar quartile = 2.67355

ar quactile = 3.19846
lerquartile range = 0.524911
wness = 0.158415

. skewness = 0,316831
‘tosis = -0.668491

d. kurtosis = -0,688491
f££. of variation = 12.104
.= §9.3826

Lognormal Probability Plot for Vanadium
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ummary Statistics for Zine

o= 24
Je = 49.0 -
. an = 52.0
yde = 52.0

:ometcic mean = $5.9434
wclance = 171.4718

‘andard deviation = 13.095
andard error = 2,673
nimum = 21.0

ximum = 69.0

nge = {&.0

wer quartile = {1.0

per quartile = 53.0
terquactile range = 17.0
awness = ~0.633044

1d. skewness = =1.,26609
ctosis = -0.022453)

wd. kurtoslis = -0.0224531 .
r£€. of variation = 26.724¢
1= 1176.0

Normal Probability Plot for Zinc
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Local Background Soil Results

3

é £ 2 E £ @

© 2 |5lele |5 g £ |2 . 218 |z

=1 £ |g |g = | E 3 El5 12 g o |3

3 £ 218 2 > | o ° oS3 |& c ° | o c (2

% g |slel&8 (&8 & 6|88 8 |a]5 (2|2
Bkg-01-A] 2700 | 6 | 2 ] 110] ND | 0.9] 23000 3| 3] 6(5800] 6]2100]190|ND
Bkg-01-B | 4100 { 8 | 2 { 130| 0.3 | 1.5 24000 51 4| 71| 8800 7 |3100] 230|ND
Bkg-02-A | 2400 | 4| 2 {710} ND | 0.8 1 35000 213741 4400) 3 |21001 99 |ND
Bkg-02-B | 3400 | 7| 2 | 130| ND | 1 31000 | 3| 3] 6 6300 8 {2700| 210|ND
Bkg-03-A | 4800 }{ 93 5 111010.4}11.8) 36000 | 6| 6 {9 111000 9 |3700|210|ND
Bkg-03-B| 6000 (10} 2 | 95 1 0.4} 1.8] 28000 | 7 | 5] 9 {11000] 9 {4400} 250 |ND
Bkg-04-A| 4000 | 7] 2 11201031231 24000 | 9 ( 4 | 13{ 9300 | 8 {3000| 190|ND
Bkg-04-B| 3300 } 6 | 2 1120 ND | 1.4 24000 } 4 | 4| 7 | B300 | 6 [ 2600) 210]ND
Bkg-05-A | 6400 | 13| 6 | 210| 0.5 | 1.8 | 78000 6| 7 ]14]10000] 16| 5600 330 |ND
Bkg-05-B | 5500 {10; 6 § 1401 0.5 1.7} 33000 8] 6| 8 ]11000f{11}3900| 330 }ND
Bkg-06-A | 4500 | 9|1 6 ] 1680 | 03[ 1.5 | 46000 |]19] 4| 8 | 9100 | 8 | 3800 190 |ND
Bkg-06-B{ 3800 | 8| 21150 0.3¢ 1.1 51000 { 4| 4| 7 | 6800 | 7 |3400[ 200[ND
Bkg-07-A ] 3100 | 6 ) 2 { 956 | 0.3 ) 1.1] 34000. ] 4} 4] 6| 7000 | 12} 2600| 170|ND
Bkg-07-B | 3600 | 7 [ 3[100] 03] 1.3| 39000 | 4| 4| 6| 7500 | 7 {3000] 180|ND
Bkg-08-A | 2200 E | 61160 ND | 0.6 54000 3 yND| 4 | 4400 | 4 | 2600} 110 |ND
Bkg-08-B| 3600 | 7| 3 | 180 | ND 1.6 60000 | 5 | 4| 7 | 8500 | 6 [4100] 180|ND
Bkg-09-A | 5800 {1116 {210{ 041! 1.7 48000 { 6 | 5| 7 [|11000| 8 | 5400} 230(ND
Bkg-09-B | 3400 7| 3}1210}] 03] 0.9} 82000 31 3)] 5] 55001 6 |3800]120|ND .
Bkg-10-A | 7600 (11| 2 | 1401 0.3 | 2.3| 42000 | 8§ 5 | B |13000] 12| 3200| 190 |ND I
Bkg-10-B | 6600-111} 6 1150103} 2.6] 35000 | 7 ) 4 | 10114000} 1113300]200|ND
Bkg-11-A | 8300'| 13| 2 ]1200]0.4]22] 43000 ) 8] 6| 9 ]|12000| 18| 3600| 180 |ND
Bkg-11-B | 10000 |16 2 { 200} 0.5 | 2.4 | 40000 110{ 6 | 9 |16000j 20| 4000} 220 {ND
Bkg-12-A ] 5600 |11] 2 | 200} 0.3 2.2] 55000 | 7| 6] 9 ]12000] 9 |4300| 200|ND
Bkg-12-B | 8600 |14 6 | 290 0.4 2.6 { 47000 |70 6 |.9 [15000| 13 {5000| 220 [ND

Concentrations in ma/kg

Activities in pCi/g

Sample Identifier XX-XX-A - surface soil samples
Sample Identifier XX-XX-B ~ subsurface scil samples
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Local Ba...ground Soil Results

5 & 2
:'.é 4 8 ® g <
'QU) E £ P A g g gl)
® 2 | s 5|5 E )V |t |¢
s 1s| @ |Els |3 |2]% E g g 12|32 |2
s 12| 8 |slz |3 |B|S|8| & | 2 |5 |E|&|§
[ pd o 0 |0 n_ {= 1> |IN = o o o o o

Bkg-01-A| 4 | 1500 [ND{ ND | ND |ND| 11| 60

Bkg-01-B | 6 | 2000 [ND|{ ND | ND |ND| 16 | 63

Bkg-02-A | 2 | 730 [ND| ND | ND |[ND| 9.6 41

Bkg-02-B | 5 | 1600 [ND| ND | ND |ND| 11 | 63

Bkg-03-A| 7 | 1500 [ND| ND | ND [ND{ 19 | 56

Bko-03-B| 9 | 1200 |ND| ND | 480 |ND| 156 | 62 -

Bkg-O4-A | 12| 1900 {ND| 1 | ND |ND] 18 | 66 | <0.010]| <0.009 | <0.011] 0.8 | 0.28 ] 1

Bkg-04-B| 5 | 1400 {ND| ND | ND |ND| 16 | 62 | <0.022| <0.008 | <0.009]{ 0.3 | 0.02 | 0.3

Bkg-05-A | 9 | 2700 |ND| ND | ND |ND} 22 | 37

Bkg-05-B | 8 | 1400 |ND| ND | ND_|ND| 18 | 34

Bkg-0B-A | 13| 1600 |ND| ND | ND |ND| 16 | 62

Bkg-0B-B | 6 | 800 |ND| ND | 420 |ND| 14 | 64

Bkg-07-A| 6 | 870 IND| ND | ND |ND| 15 | 21

Bkg-07-B | 5 | 800 |ND| ND | 380 |NDI 15 | 21

Bkg-08-A | 3 | 730 |ND| ND | ND |ND| 12 | 33

Bkg-08-B | 5 | 980 |ND| ND | 430 |ND| 21 | 67

Bkg-09-A | 8 | 1100 [ND| ND | 280 |ND| 24 | 41

Bkg-09-B | 5 | 550 |ND| ND | 640 |ND| 14 | 44

Bka-10-A | 6 | 2400 |ND} ND | ND |ND| 27 [ 52

Bkg-10-B | 7 | 2200 |ND| ND | ND |ND| 27 | 49 \

Bkg-11-A | 7 | 2100 |ND| ND | 280 |ND| 25 | 60 <0.023] <0.007 } <0.017 0.03] 0.5

Bkg-11-B | 8 | 2400 |ND| ND | 290 |ND| 35 | 64 | <0.024]| <0.012]<0.018 0.03 | 0.6

Bkg-12-A | 6. 1500 |[ND| ND | ND |ND| 25 | 46 | <0.084| <0,030] <0.017 0.17 ] 0.8

Bkg-12-B | 8 | 1900 |ND| ND | 620 |[ND| 33| 69| <0.023} 0.035 | 0.038 | 0.6 | 0.33{ 0.9

Cancentrations in ma/kg

Activities in pCi/g
Sample Identifier XX-XX-A - surface soil samples
Sampla Identifier XX-XX-B - subsurface soll samples




Normal Parameters for Tijeras Arroyo Local Metal Background Data

QO »
L%]
cg_- g o E S é - 5 E —_ §
Statistical E g 3%., 2 Slesi81sa c @ g % < e
Parameter Z g i< & IS8 1818 2 4 s |z1S1§
by < j€<]la lolo |o o S 15 ™~
median | 4300 {8.5} 2]|140]| 2] 6 {4.2]7.3] 9400 179} 20016.2| 17| 52
geometric mean {4579.9{8.61 3 (144 2| 5 |3.717.3|8977.5{85)] 195| 6 | 18 | 47
maximum 10000} 161 6210} 3] 10| 6.6] 131 16000} 20} 330 12| 35| 69
minimum 2200 441 241 95 | 1 2 10.1|14.2) 4400 {3.2) 998 124(8.6| 21
arithmetic average| 4970.8] 9 | 3.{ 149 21551 4.217.519529.2]9.3| 20216.3| 19| 49
standard deviation| 2095.4f 3 | 2{40.5] 112.3]1.3] 2 {3219.214,2|53.6|2.116.8] 13
normal tolerance | 2.309 (2.3 212,331 212.3}12.3]2.3| 2309123(231{23)23]|2.3
UTL 49274116 7| 244 3] 1117.3} 1216962} 19| 3264 11| 35| 79
Lognormal Parameters for Tijeras Atroyo Local Metal Background Data
[=3]
E &1, EfS 2 £
= cl2le |21E |2 i S | |5
Statistical E E s| 2 1§is(81ga - vl & 1218 |
Parameter = c |2 < a | c 2] ) 8 P © L G £
< < ||l o010 |0 14 = | = Z 1> 1N
arithmetic average| B.4294}1 2.2| 1 {4.97] 0} 1.6 1.3} 2 |9.1025]2.1|5.27|1.8| 2.9]| 3.8
standard deviation] 0.4126]10.31 1027}/ 010.5]10.8]0.3|0.3631|0.4]|0.2810.4]0.3]0.3
normal tolerance | 2.309 | 2.3] 212331 2[12312.312.3| 2.309(23{2.31}23]2.3;12.3
UTL Q:3821129| 2156 | 1}2.713.112.6| 9.941 {3.115.9112613.7)1 4.6
e'- 11874 ]-19 |10} 271 [ 41 14| 21| 14 [ 20764| 23| 370] 14| 40| 98

Insufficient data for mercury, selenium, silver, and thallium to calculate sta(étics
All concentrations in mg/kg-
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summary of Background Concentrations for Radionuclides in Soil

Original ) : ?ri;a?ﬁf [
Number of Number of Number of Rejected Distribution Aange Geomelric Mean Median Limit 95" Percentile
Analyte Samples Detects Samplaes Type (pC¥g} n {pClp) {pClg) {pCivg) 1 {pCirg)
Bismuth-212 324 17, aor Nenparamelric 0.414~2.7 17 1,1055 1.0 - 27
Bismuth-214 340 321 19 Nonparamelric 0.27-1.4 a21 0.648 0.6 - 0.8
Cesium-137 802 561 26 . - - - - - - -
{Surlace) - - - Nonparametric 0.004-10.1 604 0.200 * 0.2495 - 0.92
{Subsuriace) - - - - Unknown® <delection limlt | 172 | <detection imit | <detection fimil - <delection fimil
) {<0.0688) {<0,0686} {<0.0886) (<0.0685)
Coba!t-SO a2 11 74 Unknown - <dslaction imit | 247 | <dotectlon limit | <deteciion fimit <delaction limil
. {<0.0418) (<0.0418) {<0,0418} (<0.0418)
Lead-210° 338 40 292 Nenparamalric 0.3-12,0 46 2.25838 2.835 - 8.8
Lead.212° 323 233 - 90 . Lognormal ¢ 01-14 233 0,49685 0.5 1.0795 -
Lead-214" 249 241 9 Lognotmal 0,28-1.13 240 0.549 0.56 0.90 -
Potassium-40 722 720 C 4 Normal 0,192-31.0 718 15.8089 164 2534 -
Radium-224 24 24 0 - Nonparametric 0.,43-0.97 24 0,6747 0.655 - 0.588
Radium:226 268 53 344 Legnormal 0.5-2,09 54 0,713 0,580 RE-T] -
Radium-228 24 24 Nenparamatric 0.45-1,05 24 0.695 0.630 - 1.05
Radon 0 0 Unknown - 0 - - - -
Strontium.90 54 45 . Nonparameiric 0,032-41.85 45 0,2528 0.2883 - 0765
Thorium-232 136 136 Lognormal 0,23-1.20 136 0.7871 0.810 1.258 -
Thorium-224 365 52 330 Lognormal 0324-3.0 as. 0.7798 0.71 289 -
Tritium 0 0 0 Unknown - - - i -
Uranium-234 4 4 0 Nonparametile 0.6-1.0 0.897 Y - 10
Uranium-235 a5 21 5 Nenparamatrle 0,05-0,18 20 0.1188 0.1235 - 0.168 -1
Uranium-238 223 208 17 Nonparametrlc 0.0033-2.065 | 206 0,506 0.763 - 11 ]
*Sample size.

*These conslituents ara not listed as COC in Tabla 2-2 lor this media.
*Constilbents of concern ara of unknown distribution type bacause dala are either below the limit of delection, unusable, or nonexistent.
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T Albuguergue, New Mexico 87115
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Benito Garcia, Bureau Chief

New Mexico Environment Department
Hazardous and Radioactive Materials Bureau
2044 Galisteo Street

P.O. Box 26110 -

Santa Fe, NM 87505-2100

Dear Mr. Gargia;

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

June of 18995.

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

Sincerely,

\
!

Enclosure

cc w/enclosure:

T. Trujillo, AL, ERD

W. Cox, SNL, MS 1147

N. Weber, NMED-AIP

R. Kern, NMED-AIP

D. Neleigh, EPA, Region 6 (2 copies)

cc w/o enclosure:

B. Oms, KAQ-AIP

E. Krauss, SNL, MS 0141
B. Hoditschek, NMED

S. Dinwiddie, NMED
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Sandia National Laboratories
Albuqusrque, New Mexico
October 1996/

CEnvironmental 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.

SNL/NM ER Project June 1994 NE A Bipnasals
October 1996 1 - =" Comgnent Responses
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RESPONSES TO NMED TECHNICAL COMMENTS
ON NO FURTHER ACTION PROPOSALS
' DATED JUNE 1995

GENERAL TECHNICAL COMMENTS

1.

SNL/NM ER Project

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.

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

referenced.

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

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 Mexico and Kirtland Air Force Base has been recently
completed and submitted to NMED in March 1996 (IT, 1996). These new
background values were used to replace values provided for specific NFA
proposais in this response.

Concerns exist over the sampling of the “septic system” solid waste
manpagement units (SWMUs). NMED believes the soil berings 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.

Respense: See Response to Site-Specific Technical Comment #1 below.

June 1695 NFA Proposals

October 1996 3 Comment Responses



Site Specific Technical : QU 1309

17.

Site 234, OU 1309, Storm Prain Qutfall 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, YOCs, 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 mifigate 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 based npon 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, 1995¢).

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 for TA-TIV has been gathered 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 of TA-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.

SNL/NM ER Project June 1995 NFA Proposals

Cctober 1996 112 Comment Responses



€Tl

oo - Lagend
Building
10 Foot Contour
=~ Road
*—+*  Fenca
{71 Building
FZZ) eRsite 234
%24 Other ER Sites
. Soil Sempie Location
0 78 150
Boste in Fast
9 20 40
Seaiein M
BT H e
- . { ] " . Sandia National Lsborstories, Haw Maxico
e, . . g H ) : ; ) ) Ervironmentsl Opanstiona Geogrephie Information Systam
......... "~ ~ ' T : o , Figure 1
- ; ’ : - . ADS 1309
ER Site 234 Area
e
,,,,,, g . \ . o . ) o0 Wro-aitios |
m Linadaabiiod DRAFT WML i 0P 7L
£ Sokele ol iarad A1




412200 svy.ft 412400 svy_ft 412600 svy.tt 412800, svy_t1 43000 svy_tT
U.S. DEPARTMENT OF ENERGY =] > BT ]
MANAGEMENT SUPPORT OaSn : e i,
LRI AR FORCE BASE East M BUCUERCUE, NE T MEXKT ‘v . Mwﬁv-y\"' 4y \\
SANDIA NATIONAL LARORATORIES PLANT ENGINEERING @ L
ALBUCUEROUE. MEW LEXICC: LIVERMORE, CALFORAL: TONOPAN. NTVLDA mwﬁ\ N
Facilities Geographic Information System L N, /"
o
.\‘/

Storm ~Sewer System

.nwm/. "\w. Lo 4 A———————_
" MmCon
20

Site Utilties Engineering Department 7909

Date: 17-MAY-1985 Shest UAD-H13j;
E : A
P L Bys
Fo— : - A _:{X;—A ¢ 983
(70004 yﬂcou % f oL -
Q is R :3.6 5TQ. ¢
B ;gk.‘ - E nE G 3
L o || TA-IV
5 », " F— '
“ur;éc """'ungoar”‘“"‘““"'"'“";)f— spcond UL ']

w--"/
[hrfa: 1}

<-=- Outfal

LACOON N ER Sit
* -- Former Connection

for ER Site 234 ORGP STRUCTURE

Yo e

| for

N
! Planimetric

cr_'|l-_|r'.;5

radic Towar/inienme

Camerc Towar

Fole - Mon Urility
Pgst - Guard, Morker
Signooe

c~bed Kire Fange
Chairy Link Fenze
Caras

Blocr wat

Baurdaries

0L Proparty

Ldmiriztrgtive

L—egend M

—J

~

>

fdae O Fovemant
UYnpaoved ~ Foadwars, Parking Leots.

Curb § Gutrser
Sicewalks

Parking Spaces. Bumpers, Morkings

Guararails

Railroaas
Single Track

Multiple Track

Township or Range Line
Section Line

Section Corner

CeontroiMgmumenT

Quttall for ER Site 232-1 -->

Outfali for ER Site 232-2 ..5

Exterior Droin

ugnhoke

e 233
| STORM _ SEWER
—— e
Lines £
—_ fiow Lrrow P
I — Coren Besin g
,,,,, | Gutvert
TS ] paggear T T
ST )
T | Blockoge b
Clegnour 2 :
Crack (
@

-

Lo
1

. %

| 200w ? N

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 SNL/NM 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 O to 36 inches at the ER Site 234 outfalls and
associated drainage ditches where the potential for contamination was greatest.
SNIL/NM 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 composited for sampling simplicity due to the homogeneous nature
of the soil. Each shallow sample was composited using soil from a depth interval -
of O - 6 inches. The samples shown in Table 4 with identification numbers that
end in an "A" represent "shallow" soil (0 - G 'inches) samples. The mention of the
subsurface-soil sampling interval being 6 - 36 inches is misleading. The
subsurface-soil sampling interval was either 6 - 30 inches or 6 - 36 inches,

. depending of the analytes of interest. For convenience sake, the sampling interval
for all subsurface-soil samples was standardized on the sample collection logs as
6 - 36 inches. The samples shown in Table 4 with identification numbers that end
in an end in a "B" represent these "subsurface” samples. The sampling procedures
are discussed in greater detail in Appendix A of the June 1995 Proposal for
NFA - Site 234. :

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

Additional historical and process information for TA-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: SNL/NM believes that the lack of significant shallow soil
contamination at the upper and lower ends of the four ditches is sufficient to
justify a NFA decision.

. SNL/NM ER Project June 1995 NFA Proposals
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. d. Section 3.6, Last Paragraph, in reference to SNL/NM'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 of TA-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. . RECOMMENDATION: Based upon site concerns, including the Iack

. 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 SNL/NM Analytlcal Data
Surnmarv for ER Site 234 section. .

SNL/NM Analytical Data Summary for ER Site 234
Introduction

Since the submission of the June 1995 Proposal for NFA - Site 234, three
significant apprcaches 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

. SNL/NM ER Project June 1995 NFA Proposals
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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 radiocactive material (ORNL, 1994).

Background Concentrations

As part of the site-wide study, background concentrations were calculated for both
the surface and subsurface soils of the North Super Group, which is defined as
soils present in TA-I, TA-II, 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) of’
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 / Quality Control

The analytical results that were previously presented in the June 1995 Proposal
Jfor NFA - Site 234 as Table 1 and Appendix B have been reorganized in this NOD
response (o 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 maximun 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 resulis
demonstrated the effectiveness of the decontamination procedures (Appendix B -
June 1995 Proposal for NFA - Site 234). Eleven QA-field duplicates were

W X SNL/NM ER Project o June 1995 NFA Proposals
October 1996 118 Comment Responses
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Table 4. All reported concentrations of VOCs and SVOCs in ER Site 234 soil samples.
. Sample Analyte Type Detection Limit | Reported Quatlifier
Identifier' {mg/kg, ppm) Concentration
(mg/kg, ppm)
234-01-B | 2-butangne voc: [ 0.010 0.002 B+
234-02-B | 2-butanone _VoC  10.010 0.003 BJ
234-03-B | 2-butanone vOoC 10010 0.005 ‘BJ
234-04-B | 2-butanone YOoC [0.010 (.004 BJ
234-05-B | 2-butanone VOC  [0.010 0.003 BJ
234-06-B | 2-butanone YoC  (0.010 0.004 BJ
234-05-A | Benzo (b) fluoranthene SVOC* 10.330 0.043 J
234-05-A | Benzo (a) pyrene SVQC |0.330 0.048 J
234-03-A | Bis (2-ethylhexyl) phthalate SYQC |0.330 0.28 BJ
234-05-A | Chrysene SVOC 10.330 0.062 ]
234-05-A | Pyrene SVOC 10.330 0.034 J

'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 ( - 6 inches; B denotes sample depth of
6-300r6- 36inches). ‘
WVOC = Volatile organic compound (EPA Method 8240).
‘B = Qualifier denotes that the analyte was measured in the associated blank sample.

*J = Qualifier denotes that the analyte was reported at below the laboratory detection limit.

*SVOC = Semi-volatile organic compound (£
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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. ; '

[BIMIYIDL, SYI23dS NS

Analyte ‘ Maximum Proposed Subpart § 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) (mg/kg, ppm) (IT, | (mog/kg, ppm) | ppm
(mg/kg, ppm) 1990;EPA, 1994) 1996) (IT, 1996) (T, 1996)
Metals .
Aluminum (Al) 11,000.0 n.s.! n.c’ ‘ n.c. n.c. n.c.
Antinomy (Sb) 17.0 30.0 n.a. 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 "~ na 0.8
Cadmium (Cd) 3.0 40.0 n.a. 1.6 na. 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. na . |. 1i.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 ns. . n.c. . n.c. n.c. n.c.
Selenivm (Se) <(.25 n.s. n.a <1.0 n.a. <1.0
Silver (Ag) <0.5 . . 200.0 ‘ 1.4 2.0 n.a. <10
Sodium (Na) 480.0 : n.s. n.c. n.c. n.c. n.c.
Thallium (T1) <05 n.s. n.a. <l.] . n.a. <].1
Vanadium (V) 30.0 n.s. 47.2 n.a. .a. 42.8
Zinc (Zn) 77.0 n.s. n.a. 824 n.a. 82.4
Miscellaneous
TPH <40.0 n.s. n.c. n.c. n.c. n.c.

n 3. = not specified,
n.c. = not catenlated. The snalyte is not a COC for SNL ar KAFB (IT, 1996).
n.2. = not applicable. The UTL is provided for thase COCs with normal or lognarmal distributions; the 95th perccnule.ns prov:dcd for those COCs with nonparametric distributions,
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Table 6. Comparison of all reported maximum radionuclide activities in ER Site 234 soil versus
. background UTLs and 95th Percentiles for SNL North Area Group surface and subsurface soils.
Radionuclide Maximum | Surface soil Surface soil Subsurface Subsurface soil
activity in | UTL (pCi/g) 95th soif UTL 95th Percentile
ER Site (IT, 1996) Percentile {(pCvg) (IT, (pCi/g)
234 soil {(pCv/g) (IT, 1996) (IT, 1996)
{pCi/g) ' 15996)
Piutonium-238 <0.008 ne.' n.c. n.c. n.c:
Plutonium-239/240 <0.004 n.c. : n.c. n.c. nc.
Tritium - 0.40 n.c. nc. n.c. n.c.
Uranium-234 0.39 1.6 n.a. 1.6 n.a’l
Uranium-235/236 0.013 n.a. 0.18 .2 0.18
Uranium-238 0.56 . |n.a 1.3 | n.a 13

'n.c. = not calculated. The analyte is 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.

. SNL/NM ER Project June 1995 NFA Propgsals
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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 the 35% target and
probably are a function of the soil heterogeneity rather than a systematic error in
sampling or analytical procedures. Of the nine detectable radionuclide activities,
six were above the EPA-recommended target of 35%. However, the use of RPDs
to evaluate the radionuclides values does not appear to be realistic because the
activities were less than one pCi/g. Such low activities are well below
background and are reported with relatively large 2-sigma errors. For example,
U-235/236 was reported at 0.023 pCi/g with a 2-sigma error of 0.018 pCi/g. With
. 2 95% confidence interval, the U-235/236 activity is in the range of 0.005 to
0.041 pCi/g and could therefore actually be below the minimum detectable
activity (MDA) of 0.009 pCl/g. Soil heterogeneity could also account for the
range of RPD values for the radionuclides. To conclide, the RPD values indicate
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient - -
precision for preparing this NOD response. ,
Table 4 is the most detailed table and contains the maximum concentrations as
well as all reported concentrations, including 'I' and B’ values, for VOCs and
. SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and
nitrate/nitrite (NO2+NO3) in ER Site 234 soil versus the Proposed Subpart S
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 (234-01-4, 234-01-B, 234-02-4, 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 YOC
or SVOC contamination was detected in the ER Site 234 soil sampies (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).
. SNL/NM ER Project June 1995 NFA Proposals
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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 10%) is in the low-end of the suggested acceptable risk range (10 to 10).
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 10%) is in the middle of the suggested acceptable risk range (10*to
10). The dose and corresponding cancer risk from the radioactive components
are much less than EPA guidance values; the estimated doses are 2 X 10® 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 10° and 4 x 10" for the industrial and residential land-use
scenarios, respectively. These values are also much less than risk valaes
calculated due to naturally occurring radiation. In conclusion, ER Site 234 does
not have significant potential from either non-radioactive or radioactive
contaminants to affeci human health under either an industrial or a residential
land-use scenario (Attachment K).

() ' SNL/NM reiterates the request that the ER Site 234 be approved for NFA status.

18. Site 235, OU 1309, Storm Drain Qutfall 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 fo 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 KAFR,

. SNL/NM ER Project : June 1995 NFA Proposals
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ATTACHMENT A

ANALYTICAL METHODS FOR SOIL SAMPLES
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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
YOCs in soil. .

Analyte Method Detection Limit. mg/kg (ppm) [Analvtical Lab
Cvanide U.S. EPA Method 9010 0.10 ENCOTEC
Nitate/Nitrite U.S. EPA Method 353.2 100.0 ENCOTEC
SVOULs U.S. EPA Method 8270 0.30-2.6 ENCOTEC

1 TPH 1J.8. EPA Method 418.1 40.0 ENCOTEC
YVOCs U.S. EPA Method 8240 0.005 - 0.010 ENCOTEC

ENCOTEC = Environmental Control Technology Corporation, Ann Arbor, Michigan
SVOCs = Semi-volatile organic compounds

TKN = Total Kjedahl Nitrogen

TPH = Total Petroleum Hydrocarbons

VOCs = Volatile Organic Compounds

Table A-2. Analytical Methods and Detection Limits for Metals in soil.

Metal U.S. EPA Methed Detection Limit (mg/kg, Analytical Lab
. nm)
Aluminum(Al) 6010 ] 10 ENCOTEC
Antinomy (Sb) 6010 3.0 ENCOTEC
Arsenic (As) 6010 0.50 ENCOTEC
Barium {Ba) 6010 10 ENCOTEC
| Bervllium (Be) 6010 0.25 ENCOTEC
Cadmium (Cd) 6010 0.27 ENCOTEC
Calcium (Ca) 6010 250 'ENCOTEC
Chromium (Cr)-total 6010 . 1.0 ' ENCQOTEC
Chromium-V1 (Cr+6) 7196 0.1 ENCOTEC
Cobalt (Co) 6010 2.5 - ENCOTEC
Copper (Cu) 6010 1.2 ENCOTEC
Iron (Fe) 5010 5.0 ENCOTEC
Lead {Pb) 6010 - 2.0 ENCOTEC
Magnesium (Mg) 6010 256 ENCOTEC
Manganese {(Mn} 6010 0.75 ENCOTEC
Mercury (Hg) 7471 ) (.04 ENCOTEC
Nickel (N1) 6010 2.0 . ENCOTEC
Potassium (K) 6010 250 ENCOTEC
Selenium (Se) 7741 0.25 ENCOTEC
Silver (Ag) 6010 0.5 ENCOTEC
Sodium (Na) 6010 250 ENCOTEC
Thallium (T 6020 0.5 ENCOTEC
Vanadium (V) 6010 2.5 ENCOTEC
Zinc (Zn) : 6010 1.0 ENCOTEC

A-1




Table A-3. Analytical Methods and Detection Limits for Hiech Explosive Compounds in seil.

High Explosive Compound U.S. EPA Method Detection Limit Arnalytical Lab

' {mg/kg. ppm) )
1,3-Dinitrobenzene 3330 1.25 ENCOTEC
2.4-Dinitrotoluene 8330 1.25 ENCOTEC
2.6-Dinitrotoluene 8330 1.23 ENCOTEC
HMX 8330 1.25 ENCOTEC
Nitrobenzene 8330 1.25 ENCOTEC
o-nifrotoluene 8330 1.25 - ENCOTEC
m-nitrotoluene 8330 1.23 ENCOTEC
p-nitrotoluene 8330 1.25 ENCOTEC
RDX 8330 1.25 ENCQTEC
Tetry! 8330 1.25 ENCOTEC
1.3.5-Trnitrobenzene 8330 1.25 ENCOTEC
2.4.6-Trinitrotoluene 8330 , 1.25 ENCOTEC

_Table A4. Analytical Methods for Radionuclides ir soil. .
" Radionuclide Method | Analytical Lab

Americium-241 HASL 300 - Gamma Spectroscopy Quanterra
Cadmijum-109 HASL 300 - Gamma- Spectroscopy Quanterra
Cerium-139 HASL 300 - Gamma Spectroscopy Quanterra
Cesium-137 HASL 300 - Gamma Spectroscopy Quanterra
Cobait-57 HASL 300 - Gamma Spectroscopy Quanterra
Cobalt-60 HASL 300 - Gamma Spectroscopy Quanterra
Iodine-129 HASL 300 - Gamma Spectroscopy Quanterra
Lead-212/214 HASL 300 - Gamuma Spectroscopy Quanterra
Mercury-203 HASL 300 - Gamma Spectroscopy Quanterra
Plutonium-238 NAS-NS-3058 /SL13028/SL13033 Quanterma
Plutonium-23%/240 NAS-NS-3058 /SL13028/S113033 Quanterra
Potasgium-40 HASL 300 - Gamma Spectroscopy Quanterra
Strontium-85 HASL 300 - Gamma Spectroscopy (Quanterra
Thorium-232 HASL 300 - Gamma Specirescopy Quanterra
Thorium-234 HASL 300 - Gamma Spectroscopy Quanterra
Tin-113 HASL 300 - Gamma Spectroscepy Quanterra
Tritium ' EERF-H.0L Quanterra
Uranium-234 NAS-NS-3050 Quanterra
Uranium-235/236 NAS-NS-3050 Quanterra
Uranium-238 NAS-NS-3050 Quanterra
Y ttrium-88 HASL 300 - Gamma Spectroscopy Quanterra

Quanterra = Quanterra Environmental Services - St. Louis Laboratory

A-2
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ATTACHMENT B

RPD VALUES FOR SOIL SAMPLES
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Attachment B -
RPD Values for Soil Samples

Table B-1. RPD values for soil sample 227-03-B.

Analyte Sample 227-03-B, Sample 227-03-B-duplicate, RPD (%)
concentration (mg/kg) or  |concentration {mg/kg) or activity
activity (pCi/g) (pCi/g)

Al 6400 5100 23
Sh 2.9 8.8 12
AS 5.6 0.92 144
Ba 140 140 ]
Be 0.25 <0.25 N/A
Cd 2.9 2.1 32
Cr 7.4 5.9 23
Co 4.6 4.5 2
Cu 11 10 10
Fe 16000 13000 21
Pb 8.9 7.5 17
Mn 230 200 14
. o Hg <0.04 <0.04 N/A
Ni 5.9 54 9
v 33 25 28
Zn 30 438 4
Nitrate/Nitrite 1.4 <100 N/A
Pu-239/240 n.d.a. n.d.a. N/A
U-238 n.d.a. n.d.a. N/A
U-215/236 n.d.a. n.d.a. N/A
U-234 n.d.a. n.d.a. N/A
Tritium n.d.a. nd.a N/A

RPD = Relative percent difference = [{Dy-Da }/{{D+D2)/2}] x 100

n.d.a. = no duplicate analysis
N/A = not applicable




Table B-2. RPD values for soil sample 229-04-A.

Analyte Sample 229-04-A, concentratign  Sample 226-04-A-duplicate, RPD (%)
{mg/kg) or activity (pCi/g) concentration (mg/kg) or
___ activity (pCi/g)
Al 8100 7700 5
Sb 13 - 12 8
As 5.7 1.5 117
Ba 150 140 7
Be 0.32 0.30 6
Cd 23 2.2 4
Cr 8.0 8.0 i}
Co 4,2 42 Q
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
In 55 52 6
Nitrate/Nitrite n.d.a. n.d.a. N/A
Pu-239/240 nd.a. n.d.a. N/A
U-238 n.d.a. n.d.a. N/A
U-235/236 n.d.a. n.d.a, N/A
U-234 n.d.a. n.d.a. N/A
Tritium n.d.a. n.d.a, N/A




Table B-3. RPD values for soil sample 230-04-B.

Analyte Sample 230-04-B, Sample 230-04-B-duplicate, RPD {%)
concenfration {mg/kg) or concentration {mg/kg) or
| activity (pCi/g) activity (pCi/g)

B Al 2400 1500 B 46
Sb 4.9 3.3 39
As 1.7 1.6 6
Ba 140 130 7
Be <0.25 <0.25 N/A
Cd 0.68 0.61 It
Cr 3.1 23 30
Co 2.5 ND N/A
Cu 18 13 18
Fe 4500 3500 25
Pb 42 4.1 2
Mn 120 110 9
Hg <0.04 . <0.04 N/A
Ni 34 3.0 13
A% 9.7 9.1 6
Zn 82 71 14
Nitrate/Nitrite nda. n.d.a. N/A
Pu-239/240 n.d.a. n.d.a. N/A
U-238 n.d.a. n.d.a. N/A
U-235/236 n.d.a. n.d.a. N/A
U-234 n.d.a. n.da. N/A
Tritium nd.a. n.d.a, N/A
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Table B-4, RPD values for soil sarmaple 235-01-A.

Analyte Sample 235-01-A, concentration | Sample 235-01-A-duplicate, RPD (%)
(mg/kg) or activity (pCi/g) concentration (mg/kg) or
. activity (pCi/g)
Al 3600 3000 18
Sb 6.2 53 16
As 5.1 1.3 119
Ba 160 150 6
Be <0.25 <0.25 N/A
Cd 2.7 1.6 51
Cr 6.0 4.2 35
Co 84 5.7 38
Cu 6.6 6.5 2
Fe 20000 12000 30
Pb 94 7.6 21
Mn 210 180 15
Hg <0.04 <0.04 N/A
Ni 4.5 4.4 2
VvV 36 22 48
Zn 66 66 0
Nitrate/Nitrite n.d.a. nd.a. N/A
Pu-239/240 nd.a. nd.a. N/A
U-238 nd.a. n.d.a. N/A
U-235/236 n.d.a. n.d.a N/A
U-234 n.d.a. n.d.a, N/A
Tritium n.d.a. n.d.a. N/A




Table B-5. RPD values for soil sample 50-01-B.

Analyte Sample 50-01-B, Sample 50-01-B-duplicate, RED (%)
concentration (mp/kg) or cencentration (mg/kg) or
activity (pCl/| activity (pCi/g
Al 3900 3100 ]
Sb 7.5 6.5 14
As 2.1 2.0 5
Ba 110 110 0
Be 0.26 0.25 4
Cd 1.3 13 0
Cr 4.3 4.1 5
Co 4 3.9 3
Cu 6.2 5.7 8
Fe 8300 7600 15
Pb 6.6 5.9 11
Mn 150 130 14
Hg <0.04 <0.04 N/A
Ni 4.5 4.2 7
A\ 18 17 6
Zn 21 18 15
Nitrate/Nitrite n.d.a. n.d.a. N/A
Pu-239/240 n.d.a. n.d.a. N/A
U-238 n.d.a. nd.a. N/A
U-235/236 n.d.a. n.d.a. N/A
U-234 n.d.a. nd.a N/A
Tritium n.d.a. n.d.a. N/A
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Table B-6. RPD values for soil santple 50-02-A.

Analyte Sample 50-02-A, Sample 50-02-A-duplicate, RPD (%0)
concentration (mg/kg) or | concentration {mg/kg) or activity
activitv (pCi/g) Ci/g)
Al 7000 5800 19
Sb 14 12 15
As 6.4 4.2 42
Ba 280 220 24
Be 0.55 0.38 37
Cd 22 1.6 32
Cr 8.3 52 46
Co 6.1 4.3 3s
Cu 17 12 34
Fe 9000 6700 29
Pb 35 25 33
Mn 290 210 2
Hg <0.04 0.04 NA
Ni 94 7.1 28
v 18 11 48
Zn 69 61 12
Nitrate/Nitrite n.d.a. n.d.a. NiA
Pu-239/240 n.d.a. nd.a, N/A
U-238 n.d.a. nd.a. N/A
U-235/236 n.d.a. nd.a. N/A
U-234 n.d.a n.d.a. N/A
Tritium n.d.a. n.d.a N/A




Table B-7. RPD for soil sample BKG-05-A.

Analyte Sample BKG-G5-A, Sample BKG-05-A-duplicate, RFD (%)
concentration (mg/kg) or activity]concentration {mg/kg) or activity :
. sgCifg) (pCi'g)

Al | 6400 5900 8
Sb 13 12 3
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 89 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.da. n.d.a. N/A
U-238 n.d.a. n.d.a. N/A
U-235/236 n.d.a. n.d.a. N/A
U-234 n.d.a. n.d.a. N/A
Tritium n.d.a. nd.a. N/a
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Table B-8. RPD values for soil sample 227-02-A.

Analyte Sample 227-02-A, concentration| Sample 227-02-A-duplicate, RPD (%}
(mg/kg) or activity (pCi/g) | concentration (mg/kg) or activity
{pCi/g)

Al 6300 5800 11
Sb il 9.3 17
As 5.9 1.4 123
Ba 180 156 18
Be <0.25 <0.25 N/A
Cd 2.5 2.1 17
Cr 6.6 6.4 3
Co 4.) 4.1 0

Cu 13 7.8 50 .
Fe 140060 13000 7
Pb 9.1 7.5 19
Mn 170 160 6
Hg <0.04 <(.04 N/A
Ni 59 54 9
v 28 27 4
In 51 51 0
Nitrate/Nitrite 9.3 2.7 N/A
Pu-239/240 n.d.a. n.da. N/A
U-238 n.d.a. n.d.a. N/A
U-235/236 n.d.a. n.d.a. N/A
U-234 n.d.a. n.d.a. N/A
Tritium n.d.a. n.d.a. N/A




Table B-9. RPD values for soil sample 229-03-B.

Analyte Sample 229-03-B, Sample 229-03-B-duplicate, RPD (%)
concentration {mg/kg) or | concentration {mg/kg) or activity
activity {(pCi/g) pCi/g _
Al n.d.a. nda 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. nda. N/A
Cd n.d.a. n.d.a. N/A
Cr n.d.a. n.d.a. N/A
Co n.d.a. n.da. 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.da. 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
n n.d.a. nd.a. N/A
Nirate/Nitrite n.d.a. n.d.a. N/A
Pu-239/240 n.d.a. nda N/a
0-238 0.99 045 75
J-235/236 0.060 0.058 3
U-234 1.00 0.45 76
Tritium n.d.a. n.d.a. N/A




Table B-10. RPD values for soil sample 229-01-A.

Analyte Sample 229-01-A, Sample 229-01-A-duplicate, RPD (%)
concentration (mg/kg) or concentration (mg/kg) or
activity (pCi/g) activity (pCi/p)
Al nd.a. nda N/A
Sb nd.a. nd.a N/A
As nd.a. n.d.a. N/A
Ba n.d.a. n.d.a. N/A
Be n.d.a. nda N/A
Cd n.d.a. n.d.a. N/A
Cr n.d.a. n.d.a. N/A
Co n.d.a. n.d.a. N/A
Cu n.d.a. nd.a. N/A
Fe n.d.a. n.d.a. N/A
Pb nda. n.d.a. N/A
Mn n.d.a. nd.a. N/A
Hg n.d.a. n.d.a. N/A
Ni n.d.a. n.d.a. N/A
Vv nd.a. n.d.a. N/A
e Zn nda. n.d.a. N/A
. Nitrate/Nitrite n.d.a. n.d.a. N/A
Pu-239/240 n.d.a. n.d.z. N/A
U-238 0.73 0.45 47
U-235/236 0.17 0.034 133
U-234 0.67 0.6 11
Tritinm 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 (mg/kg) or concentration (mg/kg) or
activity {(pCi/g) activity (pCi/e)

Al n.d.a. n.d.a. N/A
Sh n.d.a. n.d.a. N/A
As n.d.a. n.d.a. N/A
Ba n.d.a. n.d.a. N/A
Be n.d.a. n.d.a. N/A
Cd n.d.a. nda. N/A
Cr n.d.a. n.d.a. N/A
Co n.d.4. 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, A
Nitrate/Nitrite n.d.a. n.d.a. N/A
Pu-239/240 n.d.a. n.d.a. N/A
U-238 0.67 04 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 NFA Proposals in June 1995, SNL
has collected additional historical, regulatory compliance, and process information for
Technical Area IV (TA-IV). In April 1996, 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 technical area and has always operated using modern environmental,
safety, and health procedures and considerations. Approximately 750 people work at the
83 acre facility. The principal mission for TA-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-1II (HERMES-III) gamma-
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaller
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and
Satellite Processing Facility, the parallel Computing Science Laboratory, the Robotics
Laboratory, and seven small accelerators.

Biological resources were evaluated before the construction of various TA-IV buildings
was begun. An Environmental Assessment for Operation, Upgrades, and Modifications
in SNL/NM Technical Area I'V be was submitted to various agencies in 1996 (SNL/NM,
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites
(sites 46, 50, 77, 227, 229, 230, 231, 233, 234, and 235). These ten sites are located along
the northern rim of Tijeras Arroyo in the vicimity of TA-I, TA-II, TA-IV, Pennsylvania
Avenue, a Skeet Range, KAFB Landfill &, and the Albuquerque International Airport. No
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation 1s 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
Project (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.

Ailr monitoring is routinely conducted at TA-IV when the various accelerators are
operating. The HERMES-III, PBFA-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 (SNL/NM, 1995¢). The half-lives for nitrogen-13
and oxygen-15 are 10 minutes and 2 minutes, respectively. The SATURN accelerator has
historically released tritium, but the dose was at such a low level that the source was
exempted from the National Emission Standards for Hazardous Air Pollutants (NESHAP)
permit requirement.
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No ER sites are located within TA-IV. Likewise, no septic tanks have been used at TA-
IV. However, 21 aboveground and underground storage tanks (USTs) have been used,
primarily for storing dielectric oil. Only above storage tanks (ASTs) are still in use at
TA-IV. These 20 tanks store dielectric oil, acid, caustic, and deionized water. No USTs
are currently registered with the NMED. A fuel-oil UST (970-1) was removed in 1994;
no soil contamination was present. ,

The Storm Water Program in the 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, 1995¢). In accordance with
National Pollutant Discharge Elimination System (NPDES) requirements, SNL/NM
submitted an Application For Permit to Discharge Stormwater - Discharges Associated
with Industrial Activity to U.S. EPA Region VI in 1992 (SNL/NM, 1592). Due to
workload constraints, the U.S. EPA has not acted on the permit. In 1996, SNL/NM wiil
submit a multi-sector permit to the U.S. EPA for their approval with State of New
Mexico review and concurrence. S

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 neartheFewsylvania Avenue brnidge.
The site consists of a flood-control channel that extends for about 1,500 ft below a
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute
and the channel before reaching Tijeras Amroyc. 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 anclyzed 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) of 0.05 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 SNL/NM 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 outfalls (ER Sites 230, 231, 232, 233, and 234) are located along the steep,
Tijeras Arroyo northern rim at the eastern and southemn 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, 1993, 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, 1995b).
- The sole incident occurred in 1994 when mineral oil was spilled at ER Site 232. The
contaminatcd soil was subsequently removed for off-site disposal. A NFA proposal for
_ER Site 232 will be submitted to NMED in late 1996.

In the -Junc 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, hydrochlonic acid, diesel fuel, petrolenm 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 projsct collected soil samples
at each site in the Fall of 1994; the results are discussed in the respective NOD

Responses.

Outfall € is a catch basin that is located about 50 ft upslope of ER Site 233. According to

" NPDES guidance, only one of the TA-IV outfalls requires monitoring because all the TA-
1V cutfalls receive storm water from similaf s6urces (Fink, 1996). Due to infreqaent
precipitation 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) of 0.05 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 1s used to
transfer the skimmed oil to an ol storage tank. Lagoon #1 (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 #1 1s 137,000 gallons.
Lagoon #2 is located in the eastern section of TA-I'V and also receives non-routine water
and transformer oil spills from floor trenches in Building 570. 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 Organization 7500. The lagoons are
.regulated by NMED under 'Surface Water Discharge Plan 530" (DP-530). The Water
Quality Program conducts semiannual inspections that include the measurement of the
water levels and the collection of water samples. To date, water has not overflowed onto
the ground surface. The water is analyzed for major ions, total dissolved solids (TDS),
volatile organics, and extractable organics. Water quality results have not necessitated the
pumping of the water for off-site disposal. NMED inspected the surface impoundments
twice during 1995; no deficiencies were noted. The SNL/NM Water Quality Program
submits a lageon-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, 1992).
Analyte Meaximum concentration of | Lowest MCL, MCLG, | EPA method
flow-weighted composite or SMCL, mg/L (ppm) .
{ samples. mg/L (ppm)
Arsenic, total 0.0059 0.030 206.2
Barium, total 0.22 2.0 200.7
Cadmium, total <0.0050 0.005 213.2
Chromium, total <0.010 0.1 218.2
Copper, total 0.034 1.0 200.7
Lead, total 0.014 - 0.015 239.2
Manganese. total 0.13 0.05 200.7
Mercury. total <0.006020° 0.002 245.1
Nickel, total <0.040 0.1 200.7-
Selenium, total <0.0050 0.05 270.2
Sitver, total <0.010 0.1 200.7
Zinc, total 0.18 5.0 200.7
BOD 11.0 n.s. 405.1
COD §7.9 1.S. 410.0
Cyamide - - <0.010 ‘nE. U 335.2
Fluoride 0.21 2.0 340.2
Gross Alpha 0420 pCi/L 0 pCi/L. 900.0/7110B
1 Gross Beta_ 10220 pCi/L 0 mrem 900.0/7110B
HPLC Explosives <0.032 0.0032 8330
Nitrate -+ Nitrite 0.76 10.0 153.2
(il and Grease <i.0 n.S. 413
COrthophosphate 0.18 n.s. 614
PCBs <0.003 0.005 8080
Phenolics 0.016 1.8, 8040
Phosphorous as P 0.24 1.8, 365.3
Residual Chlorine _ <{.20 1.8 330
SVOCs <0.085 0.085 8270
TDS 146.0 250.0 160.1
TKN 1.4 n.s. 151
Total Coliform’ 2.000 cl/100mL 0 ¢l/100mL 9230
TSS 221.0 ' 4 o= TS, 160.2
Volatile Organics <0.005 1.5. 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, " | EPA method
concentration, mg/L. | concentration, or SMCL, mg/L (ppm)
{ppm) mg/L (ppm) :

Aptinomy, total <0.060 <0.060 0.006 . . 2007
Arsenic, total 0.0033 <0.010 0.050 206.2
Beryllium, total <0.0020 <0.0020 . 0.004 200.7
Cadmium, total 0.00076 . 0.0010 0.0035 - 2132
Chromium, total 0.0031 0.0044 0.1 218.2
Copper. total 0.0078 , 0.014 1.0 200.7
Lead, total ‘ 0.014 0.026 0.015 2356.2
Mercury, total <0.00020 <0.00020 0.002 245.1
Nickel. totai <0.040 <(.040 0.1 200.7
Selenium, total <Q.0050 . <0.0050 0.05 270.2
Silver, total <0.010 <0.010 0.1 200.7
Zing, total 0.066 0.17 5.0 200.7 -
Alkalinity, total 57.2 46.2 I.S. 310.1
Ammonia 3§ N 0.14 U 08 1.5. 350.1
Chionde : 1.9 - 2.5 250.0 300.0
Fluoride 0.20 0.17 2.0 340.2
Nitrate + Nitrite 0.33 QR S 10.0 353.2
Phosphorous as P 0.25 0.36 ' 1.5. 365.3
Sulfate 4.9 - 4.2 230.0 300.0
TDS 202.0 106.0 500.0 160.1
TSS 255.0 310.0 n.s. - 160.2

All water analyses performed by the Quanterra Bnvironmental Services, Inc. laboratory.

BOD = Biochemical Oxygen Demand

cVmL = colonies per 100 mulliliter of water

COD = Chemical Oxygen Dermand

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

HPLC = High Performance Liquid Chromatography

mg/L = milligrams per liter = parts per million {ppm)

mrem = millirem
n.s. = not specified (U.S. EPA, 1996)

pCVL = picocuries per liter

PCBs = Pclychlorinated Biphenyls

TDS = Total Dissclved Solids '

TKN = Total Kjedah! Nitrogen

TSS = Total Suspended Solids

VOCs = Volatile Organic Compounds, The reported concentrations of VOCs (2-hexancne 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).

C-6



Table C-3. Comparisen of Federal drinking water standards to maximum concentrations present
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Slte 233) on July 31

and September 15, 1992 (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 v <{.0050 0.050 206.2

Barium. total 0.099 2.0 200.7

Cadmium, total <0.0050 0.003 2132

Chromium.- total <0.010 Q0.1 218.2

Copper. total 0.025 1.0 200.7

Lead, total 0.0067 0.013 239.2

Manganese, total 0.24 0.05 200.7

Mercury. total <0.00080 0.002 245.1

Nickel, total <(.040 0.1 200.7

Selenium, total <0.010 0.05 270.2

Silver, total <0.010 0.1 200.7

Zinc, total 0.20- 5.0 200.7

BOD 62.8 n.s, 405.1

COD 422.0 1.s. 430.0

Cyamde <0.010 1.5 335.2

Fluonde 0.17 ‘ 2.0 340.2

Gross Aipha 1+6 pCi/L CTUpCIL 900.0/71108" - |

Gross Beta 1043 pCiL 0 mrem 800.0/7110B

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 <0.003 0.005 8080

Phenolics 0.048 1.5. 3040

Phosphorous as P 0.060 n.s. 365.3

Residual Chlorine 1.9 n.s. 330 -

SVOCs <D.085 0.085 8270

TDS 440.0 250.0 160.1

TKN 5.8 1n.s. 351

Total Coliform 4.000 ¢l/100mL 0 c/100ml. 9230

TS8S 56.0 n.s. 160.2

Volatile Organics <0.005 n.s. 8240

C-7
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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 mid-1980s fo 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
Buiiding 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 scil 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 evaporative lagoons. Potential constituents of concemn
(COCs) in seil along the ditches include chromates, antifoulants, chromium,
sodium hydroxide, hydrochloric acid, diesel fuel, and minerai oil. However, the™
COCs are solely based upon potential contaminants; no releases are known to
have occurred in the area that drained to the outfall system. The list of COCs
was conservatively based upon chemicals used at TA-IV. Both radiation and
unexplodad ordnance (UXO) field surveys have been conducted; no anomalies
were detected. No stained soil or stressed vegetation has been documented at

the site.
Il. 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

inc!ude;

Step 1. Site data are described which provide information on the potential
COCs, as well as the relevant physical characteristics and properties
of the site,

Step 2. Potential pathways by which a representati\}e population might be
- exposed to the COCs are identified.

Step 3. The potential intake of these COCs by the representative population is
calculated using a tiered approach. The tiered approach includes
screening steps, followed by potential intake calculations and a
discussion or evaluation of the uncertainty in those caiculations.

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

Step 5. Potential toxicity effects (specified as a Hazard Index), cancer risks
and radiation doses are calculated.
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Step 6. These values are compared with standards established by the
USEPA and USDQE to determine if further evaluation, and potential
site clean-up, is required.

Step 7. Discussion of uncertainties in the previous steps.

I.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
SNL/NM 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
198%a. Both radioactive and nonradioactive COCs are evaluated. The
nonradioactive chemicals are metals and organies. =~

[.2 Step 2. Pathway ldentification

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 inhaiation pathway for bath 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 Sail Ingestion

inhalation (Dust) Inhalation (Dust and volatiles)
‘ Direct Gamma

1.3 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
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all identified exposure pathways, the discussicn of the toxicity information, and
the calculation of the hazard indices and cancer risks.

The risks from the COCs at ER Site 234 were evaluated using a tiered
approach. First, the maximum concentrations of COCs for chemical constituents
were compared to Tijeras Arroyo background screening levels using 85th UTLs
or percentile values. If a maximum concentration of a particular COC exceeded
the Tijeras Arroyo specific background screening level or if the COC was a
radioactive constituent, then the COC was compared to the SNL/NM Site- Wlde
background screening level (IT, 1986). 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 COC
was used in order to also provide a conservative estimate of the associated risk.
Those COCs that ware below the background screening Ievef were not
considered in further risk assessment analyses.

Second, the remaining maximum concentrations were compared with action
levels calculated using methods and equations promulgated in the proposed
RCRA Subpart S (40 CFR Part 264, 1990) and Risk Assessment Guidance for
Superfund (RAGS) (USEPA, 1989a) documentation. Accordingly, all
calculations were based on the assumption that receptor doses from both toxic
and potentially carcinogenic compounds result most significantly from ingestion
of contaminated soil. Because the samples were all taken from the surface or
near-surface, this assumption is considered valid. If there are 10 or fewer COCs
and each has a maximum concentration less than cne-tenth of the action leve|,

. then the site would be judged to pose no significant health hazard to humans. If
~ there are more than 10 COCs, the proposed Subpart S screening procedure was

sk!pped

Third, hazard indices and risk due to carcinogenic effects were calculated using
Reasonable Maximum Exposure (RME) methods and equations promulgated in
'RAGS (USEPA, 1989a). The combined effects of all COCs in the soils that were
above background concentration values were calculated. For toxic compounds,

this was accomplished by summing the individual hazard quotients for each
metal into a total Hazard Index. This Hazard Index is compared to the
recommended standard of 1. For potentially carcinogenic compounds, the
individual risks were summed. The total risk was compared to the recommended

risk range of 104 to 10-6. For the radioactive COCs, the cumulative dose was
calculated and the corresponding excess cancer risk estimated.
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I1.3.1 Comparison to Background and Action Levels

Nonradicactive 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 1985 NFA proposals. The
recalculated Tijeras Arroyo values were prepared using a more rigorous
statistical approach according to USEPA guidance (USEPA, 198Sb, 1992a, and
1992b). The Tijeras Arroyo background [ocations were not differentiated on the
basis of depth because of the homogenous nature of the scil and the limited
sampling depth of O to 36 inches. As part of the |T (19986) site-wide study,
background concentrations were calculated for both the surface (0-6 inch depth)
and subsurface (>6 inch depth) soils of the North Super-Group, which is defined
-as soils present in TA-I, TA-Il, TA-IV, the northern rim of Tijeras Arroyo, and the
northeastern portion of KAFB. The Site-Wide background levels have not yet
been approved by the USEPA or the NMED but-are trie result of a
comprehensive study of joint Sandia and U.S. Air Force data from the Kirtland
Air Force Base (KAFB). The report was submitted for regulatory review in early
1996. The values shown in Table 1 and Table 2 supersede the background
values described in an interim background study report (IT, 1894). Several
compounds have maximum measured vaiues 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. '

106/3/96

Analyte Maximum Recalculated | Is maximum Site- Is maximum
concentration | 95th % or cocC Wide ccce
{ma/kq) UTL Level concentration | 95th % concentration
{mg/kg) for less than or or UTL equal to or
Tijeras equal to the Level less than
Arroyo QU applicable {mg/kg) background
Background Tijeras Arrayo | for North | screening
Locations ou Super value?
background Group |
screening Soils (IT,
levei? 1996)
Aluminum 11,000 11,874 © Yes |
Antimony 17.0 18.6 Yes
Arsenic 6.3 . 59 No 4.4 - No
A-Barium ... 240.0 298 -~ Yes
Beryllium 0.5 0.58 Yes.
Cadmium 3.0 3.0 Yes
Chromium-total 11.0 17.6 Yes
Chromium (V1) <0.1 NC No NC No
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 7 NC No <0.1 No
Nickel -10.0 14.8 Yes '
Selenium <0.25 NC No <1.0 No
Silver <0.5 NC No <1.0 No
Thallium <0.5 NC No <1.1 No
Vanadium - 30.0 40.4 Yes
Zinc 77.0 79.2 Yes

NC - not calculated
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Table 2. Radicactive Analytes at ER Site 234 and Comparison to the
Background Screening Values.

Analyte Maximum Site-Wide | Is maximum COC
concentration | 95th % or | concentration non-detect
(pCil/g) UTL or less than background
Level screening value?
(pCifg) )
Pu-238 ND NC Yes
Pu-239/240 ND NC Yes
Tritium 0.40 NC No .
U-234 0.59 1.6 Yes
U-235/236 0.013 0.18 Yes
1J-238 0.56 1.3 Yes

ND - radionuclide not detected above minimum 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 included-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 leval, the proposed Subpart S screening procedure is
skipped. Table 3 shows the incrganic 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 USEPA (USEPA, 1996a). This is the second screening

- process in the tiered risk assessment approach. Two nonradiocactive compounds
had concentration values greater than 1/10 of the propesed Subpart S action
level. A proposed Subpart S action levei was not calculated for three
parameters. Because of these five compounds, the site fails the propeosed
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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Tabie 3. Comparison of ER Site 234 CQC Concentrations to Proposed Subpart

S Action Levels.

COC name -Maximum Proposed Is individual
concentration Subpart S 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

fluoranthene - '

Benzo{a) 0.048 J - 0.1 No

pyrens o

Chrysene 0.062 J NC No

| Pyrene 0.034 J 2,000 Yes

NC - not calculated

H.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 Vaiues for Nonradioactive COCs

COC name | RfDg RfDjhn | Confidence | SFq SFinh Cancer
(mgfkg- | (mglkg- (kg- (kg- Class®
d) d}) d/mg) d/mg)

Arsenic 0.0003 - M 1.5 15 A

Chromium 0.005 - L -- 42 A

(V)

Mercury 0.0003 | 0.000086 - -- -- D

Selenium 0.005 -- - - - D

Silver 0.005 -- - ‘ -- - D

Thallium - -- — -~ - D

Benzo(b) - - 0.73 0.61 B2

fluoranthene L

Benzo(a) - - - 7.3 5.1 - B2

pyrens I

Chrysene -~ - C - 0.0073 0.0061 B2

Pyrene 0.03 - L - - . D

RfD, - oral chronic reference dose in mg/kg-day
" RfDinn - inhalation chronic reference dose in mg/kg-day
SF, - oral slope factor in (mg/kg-day)™”" -
SFin - inhalation slope factor in (mg/kg-day)”
A EPA weight-of-evidence classification system for carcinogenicity
A - human carcinogen
B1 - probable human carcinogen. Limited human data are available
B2 - probable human carcinogen. Indicates sufficient evidence in animais
and inadequate or no evidence in humans.
C - possible human carcinogen
D - 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

COC name | SFg | SFg | SFinh Cancer
(m2/pCi- | (1/PCI) | {1/pCi) Class *
yr)

Tritium 0 7.2E-14 9.6E-14 A

SF, - external exposure slope factor (risk/yr per pCi/m?)
SF, - oral {ingesticn) slope factor (risk/pCi)
SFi. - inhalation slope factor (risk/pCi)
A EPA weight-of-evidence classification system for carcinogenicity
A - human carcinogen
B1 - probable human carcinogen. Limited human data are available
B2 - probable human carcinogen. Indicates sufficient evidence in animals
and inadequate or no evidence in humans.
C - possible human carcinogen :
D - not classifiable as to human carcinogencity
E - evidence of noncarcinogenicity for humans

11.3.3 Exposure Assessment and Risk Characterization

Section I1.3.3.1 describes the exposure assessment for this risk assessment.
Section I1.3.3.2 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 scenarics. The equations
are based on RAGS (USEPA, 1989za). 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 |and-use scenario.
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11.3.3.2 Risk Characterization

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

0.02 and the excess cancer risk is 4 X 106 for the assumed industrial land-use
scenario. The numbers presented included exposure from soil ingestion and
dust inhalation for the nonradioactive COCs.

Table 6. Risk Assessment Values for ER Site 234 Nonradicactive COCs.

COC Name | Maximum Industrial Land- Residential Land-use
concentration use Scenario Scenario
(mg/kg)
Hazard | Cancer Hazard Cancer
' Index Risk Index Risk
| Arsenic 6.3 0.02 4E-5 0.08 2E-5
Chromium <0.1 ' 0.00. 3E-10 0.00 4E-10
\2)) |
Mercury <0.04 .00 | - 0.00 --
Selenium - <0.25 =~ 0.08- - - 0.00 -
‘Silver <0.5 0.00 - 0.00 -
Thallium <0.5 - | - - --
Benzo(b) 0.043 J- 0.00 1E-8 0.00 5E-8
fluoranthene :
Benzo(a) 0.048J 0.00 2E-7 0.00 6E-7.
pyrene :
Chrysene 0.062 J 0.00 2E-10 0.00 - 7E-10
Pyrene 0.034J - 0.00 - 0.00 -
TOTAL - 0.02 4E-6 0.08 { “ZE-5[

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

For the residential land-use scenario, the Hazard Index value increases to 0.08
and the excess cancer risk is 2 X 10-5. The numbers presented included
exposurs 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 COCs, contribution from the direct gamma expcsure pathway
is included. Table 7 shows the total effective dose equivalent (TEDE) for both
an industrial (5 X 10°3 mrem/yr) and residential (8 X 10~ 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 198, 1994), corresponding toc an
excess cancer risk of approximately 3 x 107 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 188 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 285 mrem/yr corresponds to an
estimated cancer risk of 6 x 107,

For a perspective on the estimated risk associated with background levels of -
radionuclides and to emphasize the conservativeness associated with RAGS ™
RME risk and dose calculations, the excess cancer risk from background . .
concentrations of radionuclides for relevant exposure pathways has also been
estimated using RAGS methedologies. For an industrial or residential land=use
scenario, using the 85th percentile or UTL values of radionuclides present in the
background soil, the excess cancer risk from saoil ingestion is calculated as 4 x
10™. 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 107 for an industrial land-use and a value of 2 x 10° for a residential land-use.
The excess cancer risk from the nonradioactive COCs and the radioactive COCs
is not additive, as noted in RAGS (USEPA, 1989a).

Table 7. Risk Assessment Values for ER Site 234 Radioactive CO_Cs. :

CocC Max. Total Total Excess Excess
Name Conc. | 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 . BE-5 - 1E-9 2E-9
TOTAL 5E-5 8E-5 1E-9 2E-9

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

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

scenario,

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

excess cancer risk is estimated at 4 x 10-6. In RAGS, the USEPA suggests that
a range of values (10-6 to 10-4) be used as the numerical standard; the value

calculated for this site is in the low-end of the suggested acceptable risk, range.

Therefore, for an industrial land-use scenario, the Hazard Index risk assessment -
-values are significantly less than the established numerical standard and the
excess cancer risk is in the [ow-end of the suggested acceptable risk range.

For the radioactive components of the industrial land-use scenario, the
calculated dose is 5 X 10-5 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 10°, which is significantly less than the
excess cancer risk from naturally occurring radioactive sources.

For the residential land-use scenario, the calculated Hazard Index is 0.08, which
is again significantly less than the numerical guidance. The excess cancer risk
is estimated at 2 x 10°3; this value is in the middle of the suggested acceptable
risk range. The dose from the radicactive components is 8 X 10-5 mrem/yr,
which is significantly less than the numerical guidance, The associated cancer
risk is 2 x 10-9, slightly higher than for the industrial land-use scenario but still
significantly below background calculated risk values.

1.5 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 contributer 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 Healith 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 ars not
expected to be of high encugh concern to change the conclusion from the risk
assessment analysis. The overall uncertainty in all of the steps in-the risk
assessment process is considered to be not significant with respecttothe .
* conclusion reached.

ll. Summary

The Starm Water System, ER Site 234, had relatively minor contamination
consisting of some inorganic and organic nonradioactive and radioactive
compounds. Althcugh 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 6n 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
radicnuclides. Using conservative assumptions and employing a RME approach
to the risk assessment, the calculations show that for the industrial land-use
scenario the Hazard Index {0.02) is significantly less than the USEPA standard
of 1. The estimated cancer risk (4 x 10°) 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 10°°) is in the middle of the
suggested acceptable risk range. The dose and corresponding cancer risk from
the radioactive components are much léss than EPA guidance values: the
estimated doses are 5 X 103 and 8 X 10-5 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 guldance The
corresponding estimated cancer risk values are 1 x 10® and 2 x 10” for the
industrial and residential land-use scenarios, respectively. These values are
alsc 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 scenaric.

- 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.

18.

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: 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.

Site 235, QU 1309, Storm Drain System Qutfall 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 235, OU 1309, Storm Drain System Qutfall Site in NMED Site-Specific
Technical Comments discusses the risk. o

SNL/NM ER Project ' June 1995 NFA Proposals
Octaber 1996 151 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 defanlt set of exposure scenarios and
parameter values will facilitate the risk assessments and subsequent review.

~ The default exposure routes and parameter values suggested are those that SNL views as. - ..

resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the USEPA Region VI and NMED, SNL proposes that these default

exposure routes and parameter values be used in future risk assessments. C e

At SNL/NM, all Environmental Restoratior (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 hydrogeclogy of the sites, the
biological resources present and proposed land use scenarios for the SNL/NM ER sites.
At this time, all SNL/NM ER sites have been tentatively designated for either industrial or
recreational future land use. '

Based on this and other related information, the SNL/NM ER project has screened the
- potential exposure routes and 1dentified 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;,

s Ingestion of contaminated soii;

» 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;

s Dermmal contact with chemicals 1n soil;

LY
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e Iphalation of airborne compounds {vapor phase or particulate), and;
« External exposure to penetrating radiation (immersion in contaminated air; immersion
in contaminated water and exposure from ground surfaces with photon-emutting

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
SNL/NM ER sites, there does not presently occur any consumption of fish, shell fish,
fruits, vegetables, meat, eggs, or dairy products that originate on-site. Additionally, no
potential for swimming in surface water is present due to the high-desert’ environmental
conditions. As documented in the computer code RESRAD manual (ANL, 1993), nisks
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 SNL/NM ER site:

s Ingestion of contaminated fish and shell fish;

o 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 immersicn 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;

s Ingestion of contaminated soil;

» Inhalation of airborne compounds (vapor phase or particulate).

e Dermal contact with chemicals in water;

s 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 4

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will
be the more significant exposure routes for chemicals; external exposure to radiation may
also be significant for radionuclides. All 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, 198%a 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 eontaminants. ’

Chemicals

Ingestion of Chemicals in Drinking Water:

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

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

CW = chemical concentration in water (mg/L)
IR =ingestion rate (L water/d);

EF = exposure frequency (d/yr);

ED = exposure duration (yr);

BW = body weight (kg);

AT = averaging time (d)

Parameter | Units | Point Value | Justification
CW | mg/L site-specific »
R L/d 2 ‘ Exposure Factors Handbook (EPA, 1989b); reasonable
' worsi-case value
EF d/yr 330 Exposare Factors Handbook (EPA, 1985b) and
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value
ED yr 30 Exposure Factors Handbook  {EPA, 1989b) and
RAGS, Vol 1, Part B (EPA, 1991), reasonable worst-
case value .- -
BW kg 70 Exposure  Factors Handbook (EPA, 1989b);
conservative estirate .
AT d RAGS (EPA, 1989a);
10950 ED x 363 d/y for noncarcinogenic effects;
25500 70 vr x 365 d/y for carcinogenic effects.

LY e
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Incestion 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 ke/me) x EF x FI x ED

BWx AT

CS = chemical concentration in soil (mg/kg);

IR = ingestion rate {mg soil/d);

FI = fraction ingested (default to 1);
EF = exposure frequency {d/y1);

ED = exposure duration (y1);

BW = body weight {kg);

AT = averaging time (d).
Parameter | Units | Point Value | Justification
CS mg/kg | site-specific
IR mg/d 100 Exposure Factors Handbook (EPA, 1989b), RAGS
(EPA, 1989a); conservative estimate
EF dfiyr 250 Reasonable worst-case value for worker; RAGS (EPA,
1989%a)
FI -- 1 Worst-case value
ED vr 30 Reasonable worst-case value for worker
BW kg 70 Exposure  Factors Handbook (EPA, 198Sb);
| conservative estimate
AT d RAGS (EPA, 1989a);
10950 ED x 363 d/y for noncarcmogemc effects;
23500 70 vr x 363 d/v for carcinogenic effects.

Inhalation of Airborne (vapor phase or particulate) Chemicals:

Scenario: A worker is engaged in activities (indoors or outdocrs) and inhales contaminant
vapors present In the air or 1s exposed to contaminant particulates present in the air.

Intake (mg/kg-day) = CAxIRxET xEF x ED

BWx AT
CA = chemical concentration in air (mg/m’);
IR = inhalation rate (m*/h);
ET = exposure time (h/d);
EF = exposure frequency (d/yr);
ED = exposure duration (yr);

BW = body weight (kg);
= averaging time {d).

AT
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Parameter | Units | Point Value | Justification
CA me/m’ | site-specific
IR m/h ] 2.5 Exposure Factors Handbook (EPA, 1989b) reasonable
worst-case value
EF divr. 250 Reasonable worst-case value for worker
ET h/d 3 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, 15892a);
10950 ED x 365 d/y for noncarcinogenic effects;
25500 70 vr x 365 d/y 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 determined using a volatilization factor (VF) to define the
relationship between the concentration of contaminant in soil and the volatilized
contaminants in air. Likewise, chemical concentrations based on ‘particulates can be
determined using a particulate emission factor (PEF) to define the relationship between the
contaminant concentration in soil with the concentration of respirable particles in air due
to fugitive dust emissions. The volatilization factor was established as part of the Hwang
and Falco (1986) model developed by EPA’s Exposure Assessment group. The
particulate emission factor is derived by Cowherd (1985), applicable to a typical
hazardous waste site where the surface contamination provides a relatively continuous and
constant potential for emission over an extended period of time. The equations for
calculating VFs and PEFs can be found in EPA (EPA, 1991). Alternative methods for
calculating these factors are also available. These alternative methods can be discussed
with EPA/NMED staff for use in risk assessments if they can be shown to be technically
consistent or superior to current published guidance. .

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

Absorbed Dose (mg/kg day)= CWx SA x 10" em¥m’ x PCxET x EFxED x 1 L/10° cm®
BWx AT

CW = chemical concentration in water (mg/L);

SA = skin surface area for contact (m?);

PC = chemical specific dermal permeability constant (cm/h);
ET = exposure time (/d);

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 mg/L | site-specific
SA m 2 Exposure Factors Handbook (EPA, 198%b);
‘ {represents total body exposure); reasonable worst-
case value
PC cm/h chemical see e.g., Dermal Exposure Assessment (EPA, 1592)
specific
EF divr 250 Reasonable worst-case value for worker
ET h/d 0.25 Dermal Exposure Assessment (EPA, 1992);
reasonable worst case value
ED vr 30 Reasonable worst-case value for worker
BW ke 70 Exposure Factors Handbook (EPA, 1989b);
conservative estimate
AT d RAGS (EPA, 1989a);
10950 ED x 365 d/y for noncarcinogenic effects;
5300 - 70 vr x 365 d/y for carcinogenic effects,

Dermal Contact with Soil:

Scenario:

A worker 1s in contact with contaminants in soil for an exposure duration

determined through discussions with EPA/NMED staff. A worker gets exposure to the
head, hands, forearms and lower legs. _

Absorbed Dose (mD/kﬂ-day) = CSx(10°ke/ma) x SAx AF x ABS x EF x ED

CS
SA
AF
ABS
EF
ED

AT

BW x AT

= chemical concentration in soil {mg/kg);
= skin surface area for contact (m?);

= soil to skin adherence factor (mg/cm?);
= absorption factor (unitless);

= exposure frequency (d/yr);

= exposurs duration (yr);

BW = body weight (kg);

= averaging time (d).
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Parameter | Units Paint Justification
Value
CS mg/kg site-specific
SA m 0.33 Dermal Exposure Assessment (EPA, 1992);
| {accounts for adult exposure to head, hands, forearms,
and lower legs): reasonable worst-case value
AF mg/em® | 1.0 Dermal Exposure Assessment (EPA, 1992);
reasonable worst-case value
ABS -
EF d/vr 250 Reasonable worst-case value for worker
ET h/d TBD To be determined based on discussions with NMED
staff. :
ED VT 30 Reasonable worst-case value for worker
BW kg 70 Exposure Factors Handbook (EPA, 198%b);
conservative estimate
AT d RAGS (EPA, 1989a);
50 ED x 365 d/y for noncarcinogenic effects;
5500 70 yr x 365 d/y 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, SNL/NM ER will use the
latest guidance available from EPA on dermal exposure. This is an area where discussions
with EPA/NMED staff on appropriate assumptions and parameter values is essential.
Discussions with EPA/NMED staff are also necessary to determine when this exposure

route should be invoked.

M7



DRAFT DOCUMENT

Radionuclides
Radionuclide Carcinogenic Effects from Water: Residential
Scenario: A worker drinks radioactively-contaminated water and inhales vapor from the

water.

Total risk = (Cpy X SFo % IRy X EF x ED) + (Cpy x SF; x IR, x K x EF x ED)

C = radionuchde concentration in water {pCv/L)
SF; = inhalation slope factor (risk/pCi) -

SF, = oral (ingestion) slope factor (risk/pCi)

EF = exposure frequency (d/y)

ED = exposure duration (y)
IR,y = indoor inhalation rate (m®/d)
IR, = water ingestion rate (L/d}
K = volatilization factor (unitless)
Parameter | Units Point Value | Justification
Crw pCyL site-specific
SF;, | nsk/pCi | radionuclide-
e - | specific
SF, risk/pCi | radionuclide-
‘ specific
EF &y 350 RAGS (EPA, 198%)
ED y 30 Reasonable worst-case estimate.
Raic m’/d 15 RAGS (EPA, 19892)
1R, L/d 2 Reasonable worst-case estimate.
K unitless 03 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 = Cs, x ED x [(SF,x 10°g/mg x EF x R.oi) + (SF;x 10°g/kg % EF x TRy /VF)
+ (SF;x 10°g/kg x EF x IR, /PEF) + (SF.x 10°g/kg x D x SD x (1-S)x To)]

C. = radionuclide concentration (pCi/g)
SF; = inhalation slope factor (risk/pCi)
SF, = oral (ingestion) slope factor (risk/pCi)

SF, = external exposure slope factor (risk/y per pCi/m®)
EF = exposure frequency (d/y)
ED  =exposure duration (y)

IR, = inhalation rate (mald)

N_R
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IR.ii = soil ingestion rate (mg/d)
VE = soil-to-air volatilization factor (m’/kg)
PEF = particulate emission factor (m*/kg)
D = depth of radionuclides in soil {m)
SD = soil density (kg/m®)
Se = gamma shielding factor (unitless)
Te = gamma exposure factor (unitless)
Parameter | Units Point Value | Justification
C, nCr'g site-specific
SF; risk/pCi | radionuclide-
specific
SF, risk/pCi | radionuclide-
specific
SF. risk/y per | radionuclide-
pCi/m” specific : o
EF dfy 250 RAGS (EPA, 1989a)
ED v 130 7 Reasonable worst-case estimate.
Rair m’/d 20 RAGS (EPA, 1989a)
TReil mg/d 100 Reasonable worst-case estimate.
VE m’/kg nuclide-specific
PEF m’/kg 132x%10° Region VI guidance.
D m 0.1 RAGS (EPA, 1989a)
SD kg/m’ 1430 RAGS (EPA, 1985%a)
S, unitless | 0.2 RAGS (EPA. 198%a)
T. unitless 1 RAGS (EEA, 1989a)

Summary for an Industrial Land-Use Scenario

SNL proposes the described default exposure routes and pararneter 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 wiil be documented.

Summary for an Residential I.and-Use Scenario

Sandia may choose to evaluate some sites using a residential land-use scenario in order to
provide an indication of the effects of data uncertainty on risk value calculations or in
order to potentially mitigate the need for institutional controls or restrictions on Sandia
ER sites. For a risk assessment evaluating a residential land-use scenario, Sandia will use
parameter values as documented in the Risk Assessment Guidance for Superfund (RAGS,
1989a). That EPA guidance document provides detailed discussion on the appropnate
values to use for all of the potential exposure pathways.
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GENERAL RISK ASSESSMENT COMMENTS

1.

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

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

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

Response: 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 constituenis through the septic system into Tijeras Arroyo, and
3) detection limits relative to human health-based screening levels.

Response: DOE/SNL is currently working on ecological risk assessments for all
ER Sites which will be submitted as a supplemental document to NMED vpon
completion. DOE/SNL considers detection limits in preparing human health-
based risk assessments.
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Specific Risk Assessment Ou 1309

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
np 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
SNL/NM request for ER Site 7 to be granted NFA status.

Site 23, OU 1309, Disposal Trenches

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 SNL/NM
request for ER Site 23 to be granted NFA status.

Site 40, OU 1309, Qil 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 (Qil Spill Site) based upon NMED
Underground Storage Tank regulations.

Site 46, OU 13069, Old Acid Waste Line Qutfall Site

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

Response: SNL/NM 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.

11.

12.

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. SNL/NM should revise the risk evaluation accordingly.

Response: SNL/INM has recently completed a quantitative risk assessment for all
contaminants, including cancer-causing radionuclides, in soil. The section

Site 50, QU 1309, Old Centrifuge Site in NMED Site-Specific Technical
Commenis discusses the risk assessment.

Site 77, OU 1309, Oil Surface lmmundinent 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
TA-IV for storing tank-farm surface water. The lagoon is regulated under NMED
'Surface Water Discharge Plar 530" (DP-530). Since the lagoon is already
regulated, monitored, and inspected according to NMED regulations, ER Site 77
should be granted NFA status. SNL/NM Organization 9300 manages the lagoon
with oversight by the Water Quality Program in SNL/NM Organization 7500.
The section Site 77, OU 1309, Oil Surface Impoundment Site in NMED Site-

Specific Technical Comments presents more details.

Site 227, OU 1309, Bunker 904 Qutfall 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: SNL/NM has recently completed a quantitative risk assessment for all
contaminants, including cancer-causing radionuclides, in soil. The section

Site 227, QU 1309, Bunker 904 Qutfall Site in NMED Site-Specific Technical
Comments discusses the risk assessment. The issue of ecological risk is discussed
in Item 3 of the NMED General Risk Assessment Comments section.
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Specific Risk Assessment OU 1309

13.  Site 229, OU 1309, Storm Drain System Outfall Site
The radioactive risk should be calculated also based on the potential
carcinogenic risk presented by the radioactive dose.
Response: SNL/NM has recently completed a quantitative risk assessment for all
contaminants, including cancer-causing radionuclides, in soil. The section
Site 228, 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 Quifall Site
The analysis of radioactive risk should include an estimation of carcinogenic
risk due to radioactive constituents.
Response: SNL/NM has recently completed a guantitative risk assessment for all
contaminants, including cancer-causing radionuclides, in soil. The section
Site 230, OU 1309, Storm Drain System Qutfall Site in NMED Site-Specific
Technical Comments discusses the risk assessment.

15,  Site 231, OU 1309, Storm Drain System Outfall Site
See comment to site 230 above. [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 231, OU 1309, Storm Drain System Qutfall Site in NMED Site-Specific
Technical Comments discusses the risk assessment.

16.  Site 233, OU 1309, Storm Drain System Outfall Site
See comment above. [The analysis of radioactive risk should include an
estimation of carcinogenic risk due to radioactive constituents.]
Response: SNL/NM has recently completed a quantitative risk assessment for ali
contaminants, including cancer-causing radionuclides, in soil. The section
Site 233, QU 1309, Storm Drain System Qutfal] Site in NMED Site-Specific
Technical Comments discusses the risk assessment.
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Specific Risk Assessment OuU 1309

17.

18.

Site 234, OU 1309, Storm Drain System Qutfall 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.

Site 235, OU 1309, Storm Drain System Qutfall 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 s0il. The section

Site 235, OU 1309, Storm Drain System Qutfall Site in NMED Site-Specific
Technical Comments discusses the risk.
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U.S. Department of Enargy
Albuquerque Operations Office
Kirtland Area Office

: P.0. Box 5400
Albuquerque, NM 87185-5400

UAN 2 ¢ mp

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. James Bearzi, Chief

Hazardous and Radioactive Materials Bureau
New Mexicc Environment Department
2044 Galisteo Street ‘

P.Q. Box 28110

Santa Fe, NM 87502-2100

- Dear Mr. Bearzi:

‘Enclosed is one of two NMED cepies 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, 48, 48,
50, 136, 159, 166, 227, 229, 230, 231, 233, 234, and 235. These sites were all
included in the 2™ batch of No Further Action (NFA) proposals.

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

Sincerely,

s

Michael J. Zamorski-
Area Manager

Enciosure '



Sandia National Laboratories |

-~ Albuquerque, New Mexico
December 1999

Environmental Restoration Project
Responses to NMED Notice of Deficiency
No Further Action Proposals (2nd Round)
Dated June 1995

_ INTRODUCTION

. Sandia National Laboratories/New Mexico (SNL/NM) is submitting this Notice of Deficiency
{(NOD) response for sites managed by the Tijeras Arroyo Operable Unit (OU) 1309 and the
Technical Area (TA) I 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 (SNL/NM, 1995) and the first ER Sites 50 and 235 NOD responses (SNL/NM,
1996). This response addresses the need for reorganizing the confirmatory sampling analytical
data and conducting human health and ecological risk assessments. For ER Site 50, this response
also contains additional analytical data obtained during the Voluntary Corrective Measure
activities recently conducted at nearby ER Site 228A (the Centrifuge Dump Site) in 1999
(SNL/NM, 1999). For ER Site 233, 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

ON NO FURTHER ACTION PROPOSALS
ER SITES 7, 46, 48, 135, 136, 159, 165, 166, 167, 227, 229, 230, 231, 232, 233, AND 234
JUNE 1995 (2ND ROUND)

. RESPONSES TO NMED NOTICE OF DEFICIENCY COMMENTS

ENCLOSURE B

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

0oU 1303
ER Sites 48, 135, 136, 159, 165, 166, and 167 (TA-2 Septic Systems)
Additional site characterization work proposed includes:

1. Finish compiling and provide 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 SNL/NM 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-II septic and drain system sites. The changes are based on
SNL/NM 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-IL 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 ai the
same time as co-located ER Sites 227 and 229, which are managed by Tijeras Arroyo QU
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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Site-Specific Comments

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

2. 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: SNL/NM 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-II ER sites. This information will be presented in the Sandia

- North Groundwater Investigation Annual Report for FYO1 or FY02.
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Site-Specific Comments

. QU 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 15 ft thick).

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

Response: Unfortunately the name for ER Site 7 is misleading and refers to ER Site 64,
a gas cylinder disposal pit that was remediated in 1995. ER Site 7 contains consiruction
and demolition debris from the Veteran’s Administration (VA) Hospital. Prior to
disposal of the construction and demolition debris, SNL/NM used the location as a sand
and gravel quarry from 1980 to 1986.

o DOE, SNL/NM, 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, SNL/NM will not be performing
the additional proposed site characterization. After the IRP assumes responsibility for
this site, SNL/NM will submit an administrative NFA proposal for ER Site 7.

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 near ER sites 46 and 227. More specifically,
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and
234 are located near ER Site 46. Additional site characterization work propoesed includes:

1. Locate each outfall accurately.

Response: SNL/NM will locate each outfall accurately for ER Sites 46, 227, 229, 230,
231,232,233, and 234. The recent discussions have revealed that the type of water
released to each site needs to be clarified. ER Site 46 received rinse waters from TA-}
buildings. ER Sites 227 and 229 received rinse waters from TA-II 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 2™ Round of the NFA proposals.
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Site-Specific Comments

The NFA proposal for ER Site 232 was submitted in the 8" Round in July 1997;
addirional work for ER Site 232 is addressed in SNL/NM (1999).

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

Response: SNL/NM will collect and analyze soil samples at the points of surface
discharge and along the drainage channels that are unlined. More details are presenied 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 (FYO01), ER Site 227 (FYO01), ER
Site 229 (FYOL), ER Site 230 (FY02), ER Site 231 (FY02), ER Site 232 (FY0I), ER S1te
233 (FY02), and ER Site 234 (FY02).

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: SNL/NM will install two permanent 150-foot deep soil-vapor monitor wells at
ER Site 46 and one similar monitor well at ER Site 227. At ER Site 46, the first well will
be located at the end of the acid waste line, while the second well will be located at the
southern end of the site, [The end (former outfall) of the acid waste line is estimated to
be about 50 ft south-southwest of monitor well TIA-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 FY0U baseline, performance
of this fieldwork is scheduled for FY01.

Collect shallow subsurface soil samples at each storm drain outfall (twe 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: SNL/NM 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-IV storm-drain outfalls will be located 5 ft and 30 ft downslope
from the lowermost concrete structures at ER Sites 230, 231, 232, and 233. Notto be
forgotten, ER Site 232 is unique because two storm drains are located there. At the
remaining TA-IV storm-drain outfall (ER Site 234), the boreholes will be located at a
similar lateral spacing with the northernmost borehole being located at the lowermost tip
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Site-Specific Comments

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: SNL/NM 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.

Response: SNL/NM will install a2 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.

7. 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: SNL/NM will summarize in written form, as applicable, all geologic,
hydrologic, and groundwater quality data for ail boreholes and groundwater monitor wells
in the vicinity of ER Sites 46 and 227. This information will be presented in the Sandia
North Groundwater Investigation Annual Report for FYO1 or FYOQ2.

8. Revise and resnbmit the data tables in the NFA proposals for each s1te, meeting the
standards achieved in the 12th Round NFA proposals.

Response: After all the requested soil samples have been collected and the analytical
results received, SNL/NM will revise and resubmit the soil-sample data tables for ER
Sites 46, 227, 229, 230, 231, 232, 233, and 234 in a format meeting the standards set in

the 12th Round NFA proposals. Risk assessments (human-health and ecological) will be
prepared. The data tables and risk assessments will be mcorporated into the ‘statement of
basis’ format.

Reference (ER Site 7)

Sandia National Laboratories/New Mexico. Letter to Kirtland Area Office (KAQ), “Transmittal
of Responses to NMED for Request for Supplemental Information (RSI),” September 8, 1999,
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Department of Energy
National Nucilear Security Administration

Sandia Site Office
P.0. Box 5400
Albuguerque, 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 (2™ Round) and August
1997 (8" 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.

Sincerely,
Karen L. Boardman
Manager

Enclosure

cc wlenclosure:

L. King, USEPA, Region 6 (2 copies via Certified Mail}
W. Moats, NMED-HWB (via Certified Mail)

M. Gardipe, ERD/AL

J. Parker, NMED-OB

R. Kennett, NMED-OB




Mr. J. Kieling 2)

cc w/o enclosure:

J. Estrada, OKSO-AIP

F. Nimick, 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 o

JAN 3 1 2003
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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 (SNL/NM) is submitting this Notice of Deficiency
(NOD) Response for the Technical 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 (SNL/NM June 1995). The
NFA proposal for SWMU 232 was submitted in 1997 (SNL/NM August 1997). This response
addresses both the most recent NOD (NMED QOctober 1999) for the five sites (SWMUs 230, 231,
232, 233, and 234) and the previous Request for Supplemental Information (RST)} (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
SNL/NM. 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 SNL/NM response
to these comments. Incorporated into the response are the confirmatory sampling requirements
that were identified by SNL/NM Environmental Restoration (ER) TTAOU 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 (SNL/NM May 2001) that describes the confirmatory sampling and analysis
requirements and provides historical information for the outfalls. The FIP, 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
FOR NFA PROPOSALS

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 SNL/NM 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 near ER sites 46 and 227, More specifically,
ER Sites 229, 230, and 231 are grouped near ER Site 227; whereas, ER Sites 232, 233, and
234 are located near ER Site 46. Additional site characterization work proposed includes:

1.

Locate each outfall accurately.

Response: 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 2is an
SNL/NM 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. SWMU5 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, SNL/NM 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 Bu]ldmg 081 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, SNL/NM 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 SWMU s (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 (O to 1 foot bgs) soil samples were collected at SWMUSs 230, 232-2,
and 233. Figures 3 through 8 depict the sampling locations at SWMUs 230 through 234.

Table 1 lists 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.

Response: In 2001, SNL/INM collected shallow subsurface samples at two locations at
each of the storm-drain outfalls (SWMUSs 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 SNL/NM ER TYAOU 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 April 2001).

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-V1, 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-II water (storm, septic, or
~waste) (SNL/NM 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).

5. 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 a]pha/’beta), RCRA metals, chromium-V],
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-II water (storm,
waste, or septic) (SNL/NM 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 NFA propesals for each site, meeting the
standards achieved in the 12th Round NFA proposals. 7

Response: Analytical data tables from the NFA proposals (SNL/NM June 1995;
SNL/NM 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 2 lists the soil samples for each SWMU. Table 1 lists
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, trititum, 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 Qutfalls 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 - 1894 1995 2001 Locations Tables

230 8 - 3 11 321

231 8 - 2 10 22-40
1 232-1 8 5 3 16 41-60
232-2 41 - 2 43 61-74
233 8 - 3 11 75-92
234 62 - 2 8 93-108

aAnother 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 Beginning Depth (it bgs)

230 : 1894 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 05
230-04-A 0.0
230-04-B 0.5
2001 sampling
230-GR-05-0.0-S 0.0
230-GR-06-0.0-5 0.0
230-GR-08-0.0-DU o0
230-GR-08-5.0-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 sampling
231-GR-05-0.0-S 0.0
231-GR-05-0.0-DU 0.0
231-GR-05-5.0-8 5.0
231-GR-06-5.0-8 5.0

23241 1994 sampling
232-1-01-A 0,0
232-1-01-B 0.5
232-1-02-A 0.0
232-1-02-B 05
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 sampling
232-1-BH1-5-8-1 5.0
232-1-BH1-10-S-1 10.0
232-1-BH1-10-8D-1 10.0
232-1-BH1-10-30-1 10.0
232-1-BH2-5-3-1 50
232-1-BH2-10-8-1 10.0
232-1-BH3-5-8-1 50
232-1-BH3-10-S-1 10.0
232-1-Bi4-6-S-1 8.0
232-1-BH4-10-8-1 10.0
232-1-BH5-8-8-1 5.0
232-1-BH5-10-8-1 10.0
2001 sampling
232-1-GR-05-0.0-8 0.0
232-1-GR-05-0.0-DU 0.0
232-1-GR-06-5.0-5 5.0
232-1-GR-07-5.0-3 5.0

Refer to footneotes at end of tabls.
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Table 2 (Continued)

Soil Samples Collected at SWMUs 230, 231, 232-1, 232-2, 233, and 234

SWMU

2382-2

Sample 1D Beginning Depth (it bgs)
1994 sampling
015861 18
015862 18
015863 52
015864 58
015865 52
015866 52
015867 58
015868 52
015869 58
015870 52
015871 5
015872 i@
015873 9
015874 9
015875 9
015876 9
015877 9
015878 e}
015879 g
015880 58
015881 58
015882 58
015883 52
015884 B&
015885 10
015886 6.5
215887 g
015888 6.5
015889 6
015890 1
015891 10
15892 7
015893 4
015894 10.5
015895 g5
015896 35
017817 1
017818 8
NMED-232-east 10
NMED-232-west 6
NMED-undisturbed 9
2001 sampling
232-2-GR-01-0.0-S 0.0
232-2-GR-01-0.0-DU 0.0
232-2-GH-01-5.0-5 5.0
232-2-GR-01-10.0-5 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 1B Beginning Depth (ft bgs)

233 1994 sampling
233-01-A 0.0
233-01-B 0.5
233-02-A 0.0
233-02-B 2.5
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-05-5.0-8 5.0
233-GR-06-0.0-8 0.0
233-GR-06-5.0-8 5.0
233-GR-07-5.0-8 5.0

224 1994 sampling
234-01-A 0.0
234-01-B 0.5
234-02-A n.ob
234-02-B 0.50
234-03-A 0.0P
234-03-B 0.5Y
234-04-A 0.0P
234-04-B 0.5P
234-05-A 0.0
234-05-B 0.5
234-06-A 0.0
234-06-B 0.5
2001 sampling
234-GR-07-0.0-S 0.0
234-GR-07-0.0-DU 0.0
234-GR-07-5.0-5 5.0
234-GR-08-5.0-S 5.0

gApproximate sampie depth (sample collected during SWMU 232-2 excavation work).

bAnaIytical results for this SWMU 234 sample are not listed in the following analytical data tables because the sample was
not coliected where storm water had drained.

BH = Borehole.

DU = Duplicats. .

ftbgs = Fool/feet below ground surface.

GR = Grab sample.

iD = Identification.

NMED = New Mexico Environment Department.
g = Soil sample.

n) = Soil sample duplicate.

S0 = South sample.

SWMU = Solid Waste Management Unit.
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Table 93
Summary of SWMU 234 Confirmatory Soil Sampling
VOC Analytical Detection Limits
September 1994
(Off-Site Laboratory)?2

Analyte Method Detection Limit (mg/kg)
1,1,1-Trichloroethane 0.005
1,1,2,2-Tetrachlorosthane 0.005
1,1,2-Trichloroethane 0.005
1,1-Dichloroethane 0.005
1,1-Dichlorogthene 0.005
1,2-Dichloroethane 0.005
1,2-Dichloroethens 0.005
1,2-Dichloropropang 0.005
2-Butanone 0.01
2-Chloroethyl vinyl ether 0.01
2-Hexanone 0.01
4-methyl-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
Tetrachloroethene 0.005
Toluene 0.005
Trichioroethene 0.005
Vinyi acetate 0.01
Vinyl chioride 0.01
Xylene 0.005
cis-1,3-Dichioropropene 0.005
trans-1,3-Dichloroprépene 0.005

AL/M11-02/WP/SNL:15192.doc

2Environmental 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 Scil Sampling
SVOC Analytical Results—Detections Only

September 1994
(Off-Site Laboratory)?

Sample Attributes SVOCs (EPA Method 8270°) (mg/kg)
Record Sample
Number® ER Sample ID Depth (ft) Benzo(a)pyrene Benzo(b)luoranthene Chrysene Pyrene
804 SITE 234-01-A 0-0.5 ND (0.33) ND (0.33) ND (0.33) ND (0.33)
804 SITE 234-01-B 0.5-3 ND (0.33) ND (0.33) ND (0.33) ND (0.33)
804 SITE 234-03-A 0-0.5 ND (0.33) ND {0.33) ND (0.33) ND (0.33)
804 SITE 234-03-B 0.5-3 ND (0.33) ND (0.33) ND (0.33) ND (0.33)
804 SITE 234-05-A 0-0.5 0.048 J 0.043 J 0.062 J 0.034 J
804 SITE 234-05-B - 0.5-3 ND (_0.33) ND (0.33) ND (0.33) ND (0.33)

Note: Values in bold represent detected analytes.
aEnvironmental Control Technology Corporatlon Laberatory (ENCOTEC).

PEPA November 1986.
°Analysis request/chain-of-custody record.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

it = Foot (feet).

iD = |dentification.

J = Estimated value. See Data Validation Report (Attachment M),

mg/kg = Milligram(s) per kilogram.

ND ()

SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit,

= Not detected above the method detection limit, shown in parentheses.




Table 85
Summary of SWMU 234 Confirmatory Soil Sampling
SVOC Analytical Detection Limits
September 1994
(Off-Site Laboratory)a

Analyte Method Detection Limit (mg/kg)
1,2,4-Trichlorobenzene 0.33
1,2-Dichlorobenzene 0.33
1,3-Dichlorobenzene 0.33
1,4-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-Chiorophenol 0.33
2-Methylnaphthalene 0.33
2-Nitroaniline 1.67
2-Nitrophenol 0.33
3,3-Dichlorobenzidine : 0.67
3-Nitroaniline . 1.67
4-Bromophenyl phenyl ether 0.33
4-Chloro-3-methylphenol 0.33
4-Chlorobenzenamine 0.33
4-Chlorophenyl phenyl ether 0.33
4-Methyiphenol 0.33
4-Nitroaniline 1.67
4-Nitrophenol 1.67
Acenaphthene .33
Acenaphthylene 0.33
Anthracene 0.33
Benzidine ' 2.66
Benzo({a)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
Butylbenzyl phthalate 0.33
Chrysene - 0.33
Di-n-butyl phthalate 0.33
Di-n-octyl phthalaie 0.33
Dibenz(a,h)anthracene 0.33
Dibenzofuran 0.33
Diethylphthalate 0.33
Dimethylphthalate 0.33

Refer to footnotes at end of table.

AL/11-02/WP/SNL:115192.doc T-117 840857.02.03.00.00 11/27/02 4:33 P



Table 95 (Concluded)
Summary of SWMU 234 Confirmatory Scil Sampling
SVOC Analytical Detection Limits

September 1994
(Off-Site Laboratory)?

Analyte Method Detection Limit (mg/kg)
Dinitro-g-cresol ] 1.67
Fluoranthene 0.33
Fluorene ] 0.33
Hexachlorobenzena 0.33
Hexachlorobutadishe ‘ 0.33
Hexachlorogyclopentadiene 0.33
Hexachioroethane 0.33
Indeno(1,2,3-c,d)pyrene 0.33
Isophorone 0.33
Naphthalene 0.33
Nitro-benzene ' 0.33
Pentachlorophenol 1.67
Phenanthrene 0.33
Phenol 0.33
Pyrene 0.33
bis{2-Chloroethoxy)methane 0.33
bis(2-Chicrosthylether 0.33
bis(2-Ethylhexyl)phthalate .33
n-Nitrosodiphenylamine 0.33
n-Nitrosodipropylamine 0.33
0-Cresol 0.33

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
mag/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)?
Analyte Method Detection Limit (mg/kg)
Total petroleum hydrocarbon 40

2Environmental Control Technology Corporation Laboratory (ENCOTEC).
mg/kg . = Milligram(s} per kilogram.
SWMU = Solid Waste Management Unit.
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S Table 97
- Summary of SWMU 234 Confirmatory Soil Sampling
s | Metals Analytical Results
o September 1994
L (Off-Site Laboratory)a
g Sample Attributes Metals (EPA Methods 6010/6020/7196/7471/77417) (mg/kg)
Record o
Number® ER Sample ID Sample Depth (ft) Arsenic Barium Beryllium Cadmium Chromium
804 SITE 234-01-A 0-0.5 : 1.6 210 0.49 2 7.4
804 SITE 234-01-B 0.5-3 1.6 190 0.38 1.9 7.3
804 SITE 234-02-A 0-0.5 5.3 140 0.25 2.4 6.9
804 SITE 234-02-B 0.5-3 0.95 160 ND (0.25) 2.7 7
804 SITE 234-03-A - 0-0.5 1.8 180 0.36 2.9 11
804 SITE 234-03-B 0.5-3 4.8 210 0.32 2.2 11
304 SITE 234-04-A 0-0.5 6.3 240 0.31 1.6 5
804 SITE 234-04-B 0.5-3 5.4 220 0.32 1.8 5
804 SITE 234-05-A 0-0.5 1.6 180 0.36 2.3 7.6
- 804 SITE 234-05-B 0.5-3 . 180 0.32 2.5 6.7
0 804 SITE 234-06-A 0-0.5 7 220 0.48 2.8 9.9
e 804 SITE 234-06-B 0.5-8 1 150 0.22 2.1 5.4
Background concentration (surface soil 0-0.5 ft)d NC 281 0.8 <1 21.8
Background concentration {subsurface soil >0.5 ft)d 4.4 200 0.8 0.9 16.2

Refer to footnotes at end of table.
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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 6010/6020/7196/7471/7741P) (mg/kg)
Record ;
Number® ER Sample ID Sample Depth (ff) | Chromium (V1) . Lead Mercury Selenium Silver
804 SITE 234-01-A 0-0.5 ND (0.1) 10 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-01-B 0.5-3 ND (0.1) 9.4 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-02-A 0-0.5 ND (0.1) 8.7 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-02-B 0.5-3 ND (0.1) 7.1 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-03-A 0-0.5 ND (0.1) 12 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-03-B 0.5-3 ND (0.1) 8.2 ND (0.04) ND (0.25) ND {0.5)
804 SITE 234-04-A 0-0.5 ND (0.1) 8.2 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-04-B 0.5-3 ND (0.1) 6.2 ND (0.04) ND {0.25) ND (0.5)
804 SITE 234-05-A 0-0.5 ND (0.1) 10 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-05-B 0.5-3 ND (0.1) 9.1 ND (0.04) ND (0.25) . ND (0.5)
804 SITE 234-06-A 0-0.5 ND (0.1) 13 ND (0.04) ND (0.25) ND (0.5)
804 SITE 234-06-B . 0.5-3 ND (0.1) 6.5 ND (0.04) ND (0.25) ND (0.5)
Background concentration (surface soil 0-0.5 ft)9 NG 39 <0.25 <1 <1
Background concentration (subsurface soil >0.5 ft)d NC 11.2 <(.1 <1 <1

Note: Values in bold indicate concentrations greater than background.
aEnvironmental Control Technology Corporation Laboratory (EMCOTEC).

PEPA Novemnber 1986.

cAnalysis request/chain-of-custody record.
dDinwiddie September 1997. _
EPA =U.S. Environmental Protaection Agency.
ER = Environmental Restoration.

it = Foot (feet).

iD = |dentification.

mg/kg = Milligram(s) per kilogram.

NG = Not calculated by Dinwiddie (September 1997).

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




Table 98
Summary of SWMU 234 Confirmatory Soil Sampling
Metals Analytical Detection Limits
September 1984
(Off-Site Laboratory)?

Method Detection Limit {(mg/k

Analyte
Arsenic .5-4.9
Barium 10
Beryllium 0.18-0.25
Cadmium 0.25
Chromium 1
Chromium (V1) 0.1
Lead 2
Mercury 0.04
Selenium 0.25
Silver 0.5

AL/11-02/WP/SNL:5192.doc

aEnvironmental Control Technolagy Corporation Laboratory (ENCOTEC).

mg/kg = Milligram(s) per kilogram.

SWMU= Solid Waste Management Unit.
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Table 99

Summary of SWMU 234 Confirmatory Soil Sampling
Gamma Spectroscopy Analytical Results

September 1994
(Off-Site Laboratory)a
Sampie Attributes : Activity (pCi/g)
Sample Cesium-137 Thotium-232 Uranium-235 Uranhium-238
Record Depth
Numberb ER Sample ID (it) Result Errore Result Errore Result Errort Result Errore
0785 -234-05-A 0-0.5 NR -- 6.46 0.609 NR -- NR -
784 SITE 234-01-A 0-0.5 ND (0.0184) - ' 1.06 0.174 IND (0.0399) -~ 1.64 0.529
784 SITE 234-01-B 0.5-3 ND (NR) - 0.916 0.143  {ND (0.0384) -- 1.79 0.529
784 SITE 234-05-A 0-0.5 0.101 0.0339 0.749 0.133 [ND (0.0359) - ND (0.493) --
784 SITE 234-05-B . 0.5-3 0.0357 0.0202 0.966 0.154 IND (0.0377) - ND (0.507) --
Background concentration {surface soil 0-0.5 ft)d 0.908 NA NC NA NC NA NC NA
Background concentration (subsurface soil >0.5 fi)d NC NA NC NA NC NA NC NA

Note: Values in bold indicate concentrations greater than background.
aEnseco/Quanterra Laboratory.
bAnalysis request/chain-of-custody record.
°Two standard deviations about the mean detected activity.

SWMU = Solid Waste Management Unit.

-~ = |nformation not available.

dDinwiddie September 1997.
ER = Environmental Restoration.
it = Foot (feet).
ID = |dentification.
+ NA = Not applicable.
NC = Not calculated by Dinwiddie (September 1997).
ND ( ) = Not detected above the minimum detectable activity, shown in parentheses.
NR = Not reparted or analyzed for sample interval. '
pCilg = Picocurie(s} per gram.




Table 100

Summary of SWMU 234 Confirmatory Soil Sampling

VOC Analytical Detection Limits
June 2001
(Off-Site Laboratory)2

Method Detection Limit for

Method Detection Limit for

Analyte Sail Samples (pg/kg) Aqueous Samples (ug/L)
1,1,1-Trichloroethane 0.29 0.18 .
1,1,2,2-Tetrachloroethane 0.3 0.15
1,1,2-Trichloroethane 0.36 0.11
1,1-Dichioroethane 0.41 0.07
1,1-Dichloroethene 0.262 0.28
1,2-Dichlorosthane 0.27 0.14
1,2-Dichloropropane 0.32 0.16
2.Butanone 0.76 0.81
2-Hexanone 0.94 0.79
4-methyi-2-Pentanone 1.34 0.7
Acetone 1 0.82
Benzene 0.39 Q.14
Bromodichloromethane 0.35 0.15
Bromoform 0.36 01
Bromomethane 0.31 0.24
Carbon disulfide 0.62 0.9
Carbon tetrachloride 0.26 0.16
Chlorobenzene 0.4 0.2
Chloroethane: 0.28 0.32
Chloroform 0.47 0.17
Chloromethane 0.35 0.21
Dibromochloromethane 0.41 0.16
Ethyl benzene 0.35 0.15
Methylene chloride 0.44 0.63
Styrene 0.32 0.15
Tetrachloroethene 0.4 0.21
Toluene 0.5 0.22
Trichloroethene 0.72 0.16
Vinyl acetate 0.77 0.44
Vinyi chloride 0.3 - 0.26
Xylene 1.05 0.44
cis-1,2-Dichlorosthene 0.41 0.18
cis-1,3-Dichloropropene 0.28 D.18
trans-1,2-Dichloroethene 0.37 0.31
trans-1,3-Dichloropropene 0.24 0.17

2General Engineering Laboratories, Inc. (GEL).
ug/kg = Microgram(s) per kilogram.

pg/L = Microgram(s) per liter,

SWMU = Solid Waste Management Unit.
VOC = Volatile organic compound.

AL/1-02WP/SNLI51982.doc
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Table 101

Summary of SWMU 234 Confirmatory Soil Sampling

SVOC Analytical Resulis—Detections Only
: June 2001
(Off-Site Laboratory)2
Sample Atiributes SVOCs (EPA Method 8270°) (ug/ky)

Record Sample :

Number® ER Sample ID Depth (ft) Acenaphthene Anthracene Benzo{a)anthracene Benzo(a)pyrene
604316 TJAOU-234-GR-07-0.0-8 0.0 6.26 J ~15.2 J (33.3) 171 275
604316 TJAOQU-234-GR-07-0.0-DU 0.0 ND (4 J) 21.2 . (33.3) 258 435
6504316 TJAOU-234-GR-07-5.0-S 5.0 ND (4 J) ND (4.66) ND (5.99) 13.1 J (33.3)
604316 TJAOU-234-GR-08-5.0-S 5.0 ND (4 J) 7.96 J (33.3) 17.1J(33.3 ND (2)

Quality Assurance/Quality Control Sample (ug/L) .
604569 | TJACU-234-GR-EB1 ] NA | ND (0.07 J) ND (0.13) | ND (0.1) | ND (0.13)
Sample Atiributes SVOCs (EPA Method 8270°) (ug/kg)

Record ‘ Sample
Number® ER Sample ID Depth (ft} { Benzo(b)fluoranthene | Benzo(ghi)petylens Benzo(k)fluoranthene Carbazole
604316 TJAQU-234-GR-07-0.0- 0.0 396 309 272 13.4 J (333
604316 TJAOU-234-GR-07-0.0-DU 0.0 506! ND (5 J) 471 18.2 J (333
604316 TJAOU-234-GR-07-5.0-§ 5.0 14.7 J (33.3) ND (5) 7.04 J (33.3) ND (5)

604316 TJAOU-234-GR-08-5.0-8 5.0 ND (2.33) ND (5) ND (5) ND (5)

Quality Assurance/Quality Control Sample (ug/l) .
604569 | TJAOU-234-GR-EB1 [ NA ] ND (0.13) - | ND (0.08) ND (0.23) [ ND (1.26)

Refar to footnotas at end of table.
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Table 101 (Concluded)
Summary of SWMU 234 Confirmatory Soil Sampling

SVOC Analytical Results—Detections Only

June 2001
(Oft-Site Laboratory)2
Sample Attributes SVOCs (EPA Method 8270P) {ug/kg)
Record Sample
Number® ER Sample 1D Depth (it) Chrysene Di-n-butyl phthalate | Di-n-octyi phthalate Fluoranthene Fluorene
604316 TJAOU-234-GR-07-0.0-S 0.0~ 294 ND {20.6) 10.2 J (333 305 6.66 J (33.3)
604316 TJAOU-234-GR-07-0.0-DU 0.0 435, ND (20.6) ND (8.99) 450 ND (3)
804316 TJAOU-234-GR-07-5.0-8 5.0 12.5 J (33.3) ND (20.6) ND (8.,99) 11.1 J (33.3) ND (3)
604316 TJAOU-234-GR-08-5.0-5 5.0 17.7 J (33.3) 20.7 J (333) ND (8.99) 33.3 3.02 J (33.3
Quality Assurance/Quality Control Sampie (ug/L)
604569 | TJAOU-234-GR-EB1 [ NA | ND (0.12) | ND (1.82) | ND (2.12) | ND (0.12) i ND (0.12)
Sample Attributes SVOGs (EPA Method 8270°) (ug/kg)
Record Sample
Number® ER Sample ID Depth (ft) | Indeno(1,2,3-c,d)pyrene Phenanthrene Pyrene bis(2-Ethylhexyl)phthalate
604316 TJAOU-234-GR-07-0.0-8 0.0 ' 248 J - 110 436 141 J
604316 TJAOU-234-GR-07-0.0-DU 0.0 345 J 139 603 80.3
604316 TJAOU-234-GR-07-5.0-S 5.0 ND (6.66) 4.24 J (33.3) 13.9 J (33.3) 16.1J
604316 TJAOQU-234-GR-08-5.0-S 5.0 ND (6.66) 42.2) 54.9 140 J
Quality Assurance/Quality Control Sample (ug/l)
604569 | TJAOU-234-GR-EB1 [ NA | ND (0.1) ND {0.12) | ND (0.14) | ND (0.04)
Note: Values in bold represent detected analytes.
3General Engineering Laboratories, Inc. (GEL).
PEPA November 1986,
cAnalysis request/chain-of-custody record.
DU = Duplicate sample. ' pg/kg = Microgram(s) per kilogram. T8 = Trip blank.
EB = Equipment blank. ug/ll. = Microgramis) per liter. TJA  =Tijeras Arroyo.
EPA = U.S. Environmental Protection Agency. NA = Not applicable.
ER = Environmental Restoration, ND{ ) = Not detected above the method detection
ft = Foot (feet). limit, shown in parentheses.
GR = Grab sample. ND (#J) = Not detected, unceniainty in the detection
D = [dentification. limit, shown in parentheses. See Data
J = Estimated value. See Data Validation Validation Report (Attachment M).
Report (Attachment M). ou = Operable Unit.
J{) =Estimated value less than the laboratory S = Soil sample.
reporting limit, shown in parentheses. See  SVOC = Semivolatile organic compound.

Data Validation Repert (Attachment M).

SWMU = Selid Waste Management Unit,



Table 102

Summary of SWMU 234 Confirmatory Soit Sampling

SVOC Anaiytical Detection Limits
June 2001
(Off-Site Laboratory)a

Method Detection Limit for Method Detection Limit for
Analyte Scil Samples (ug/kg) Agueous Samples {ug/L}

1,2,4-Trichlorobenzene 4.66 1.62
1,2-Dichlorobenzene 4.33 1.83
1,3-Dichlorobenzene 3.33 1.51
1,4-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 0.7
2,6-Dinitrotoluene 3 1.09
2-Chloronaphthaleng 3.66 0.13
2-Chlorophenol 5 1.24
2-Methylnaphthalene 4 0.15
2-Nitrcaniline 80.9 2.09
2-Nitrophenol 46.3 1.33
3,3'-Dichlorobenzidine 143 1.1
3-Nitroaniline 86.6 1.31
4-Bromophenyl phenyl ether 4.66 1.14
4-Chloro-3-methylphenol 36.6 1.39
4-Chlorobenzenamine 58.9 2.5
4-Ghlorophenyl phenyl ether 3.33 1.18
4-Methylphenol ' 5.68 1.07
4-Nitroaniline 83.9 1.55
4-Nitrophenol 21 0.18
Acenaphthene 4 0.07
Acenaphthylens 3.66 041
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(ghi}perylena 5 0.08
Benzo(k}luoranthene 5 0.23
Butylbenzyl phthalate 12.7 1.82
Carbazole 5 1.26
Chrysene 6.33 0.12
Di-n-butyi phthalate 20.6 1.82
Di-n-octyl phthalate B.29 212
Dibenz(a,h)anthracene 2.66 Q.1
Dibenzofuran 2.66 (.99
Diethylphthalate 18.6 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. -

AL 1-02/WP/SNL:15192.doc
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Table 102 (Concluded)
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 Samples (ug/kg) Agueous Samples (ug/l)

Fluoranthene 3.33 | .12
Fiuorene 3 0.12
Hexachlorobenzene 4.66 0.76
Hexachlorobutadiene 6.66 1.78
Hexachlorocyclopentadiene : 33 1.1

Hexachloroethane ' 4.33 1.7

Indeno(1,2,3-¢,d)pyrene 6.66 0.1

Isophorone 2.33 1.12
Naphthalene 3.33 0.12
Nitro-benzene 36.6 1.42
Pentachlorophenol : 60.9 1.58
Phenanthrene : . 4 0.12
Phenol 3.66 . 0.84
Pyrene 8.66 0.14
his{2-Chloroethoxy)methane 5.99 1.39
bis(2-Chioroethyl)ether ‘ 6.66 1.4

bis(2-Ethylhexyl)phthalate ' B.99 0.04
bis-Chloroisopropyi ether 37.14 1.32
n-Nitrosodipropylamine 33 1.32
o-Cresol 47.6 1.26

aGeneral Engineering Laboratories, Inc. (GEL).
ug/kg. = Microgram(s) per kilogram.

pg/l = Microgramis) per liter.

SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
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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 TPH (EPA Method 8015P) (ug/kg)

Record Sample

Number® ER Sample ID Depth (it} Diesel Range Organics

804316 TJAOU-234-GR-07-0.0-8 0.0 1820
604316 TJAQU-234-GR-07-0.0-DU 0.0 5230
604316 TJAQU-234-GR-07-5.0-8 5.0 ND (450)

604316 TJAOU-234-GR-08-5.0-S 5.0 ND (450)

Quuality Assurance/Quality Control Sample (ug/L)
604569 | TJAOU-234-GR-EB1 [ NA | ND (20)¢

Note: Values in bold represent detected analytes.

aGeneral Engineering Laboratories, Inc. (GEL).

PEPA November 1986.

tAnalysis request/chain-of-cusiody record.

INot detected at the laboratory reporting limit, shown in parentheses.

DU = Duplicate sample.

EB = Equipment blank.

EPA  =U.S. Environmental Protection Agency.
ER = Enviranmental Restoration.

it = Foot (feet).

GR = Grab sample.

iD = ldentification.

ng/kg = Microgram(s) per kilogram.

ng/l = Microgram(s) per liter.

NA = Not applicable.

ND ( } = Not detected above the method detection limit, shown in parentheses.
Oou = Operable Unit.

S = Soif sample.

SWMU = Solid Waste Management Unit.

TJA  =Tieras Arroyo.

TPH  =Total petroleum hydrocarbons.

ALM1-02WP/SNL:t5192.doc T-129 840857.02.03.00.00 11/27/02 4:33 PM



Table 104

Summary of SWMU 234 Confirmatory Soil Sampling

Petroleum Analytical Detection Limits

June 2001
(Off-Site Laboratory)2

Analyte

Method Dete_ctioh Limit for
Soil Samples (ug/kg)

Method Detection Limit for
Agueous Samples (ug/L)

Digsel range organics 450 3.37
Gasoline range organics 9.61 26.7

2General Engineering Laboratories, Inc. (GEL).

ug/kg = Microgram(s) per kilogram.
ug/l. = Microgram(s) per liter.

SWMU = Solid Waste Management Unit,

ALM1-02/WP/SNL:A5192 doc
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Table 105
Summary of SWMU 234 Confirmatory Soil Sampling

Metals Analytical Results

June 2001
(Off-Site Laboratory)2
Sample Attributes Metals (EPA Methods 3005/3050/7196/7470/7471°) (mg/kg)
Record Sample .
Number® ER Sample ID Depth (ft) Arsenic Barium Beryllium Cadmium Chromium
604316 TJAQU-234-GR-07-0.0-S 0.0 3.99 146 0.479 J (0.495) 0.536 12.5
604316 TJAOU-234-GR-07-0.0-DU 0.0 4.41 155 0.496 0.665 17.7
604316 TJAQU-234-GR-07-5.0- 5.0 319 115 0.339 J (0.49) 0.437 J (0.49) 10.7
604316 TJAOU-234-GR-08-5.0-S 5.0 2.34 63.1 0.4 J (0.455) 0.151 J (0.455) 75
Background concentration? (surface/subsurface)® NC/4.4 281/200 0.8/0.8 <1/0.9 21.8/16.2
Quality Assurance/Quality Control Sample (mg/L) ‘ :
604569 |  TJAOU-234-GR-EB1 [ NA | ND(0.00457) | 0.000844J(0.005) | ND(0.0002) [ ND(0.00025J) | ND (0.00078)
Sample Attributes Metals (EPA Methods 3005/3050/7196/7470/747 1°) (mg/kg)
Record Sample ‘
Number® ER Sample ID Depth (it) Chromium (V1) l.ead ‘Mercury Selenium Silver
604316 TJAQCU-234-GR-07-0.0-8 0.0 2.08 10.1 0.0603 ND {0.135) 0.139 J {0.495)
604316 TJAQU-234-GR-07-0.0-DU 0.0 ND (0.07) 12.2 0.0162 ND {0.135) 0.26 J {0.49)
604316 TJAOU-234-GR-07-5.0-S 5.0 ND (0.07) 5.37 0.0102 ND {0.135) 1
604316 TJAOU-234-GR-08-5.0-5 5.0 ND (0.07) 5.2 ND {0.00455) ND {0.135) ND (0.0578)
Background concentration® (surface/subsurface)® NC/NC 39/11.2 <0.25/<0.1 . <1/ <1/<i
Quality Assurance/Quality Control Sample (mg/L) ]
604569 - TJAOU-234-GR-EB1 NA 0.007 J (0.01) ND (0.00344) ND (0.00007 J) ND (0.00309 J) g.00112J
(0.005)
Note: Values in bold indicate concentrations greater than background. %‘Cg ; m::g::ﬂgg 32: :;;g:rgram.
aGeneral Engineering Laboratories, Inc. (GEL). NA = Not applicable. .
PEPA November 1986. NC = Not calculated by Dinwiddie (September 1997).
CAnalysis request/chain-of-custody record. ND( ) = Not detected above the method detection limit, shown in
IDinwiddie September 1997. parentheses.
eSurface samples defined as 0to 6 mches subsurface samples are greater ND (#J) = Nondetect, uncertainty in the detection limit, shown in
than 6 inches. parentheses. See Data Validation Report (Attachrient M}.
DU = Duplicate sample OU = Operable Unit,
EB = Equipment blank. = Soil sample.
EPA = U.S. Environmenial Protection Agency. , SWMU = Solid Waste Management Uni.
ER = Environmental Restoration. TJA  =Tijeras Arroyo,
ft = Foot (fest).
GR = Grab sample.
3] = |dentification.

J()

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




Table 106

Summary of SWMU 234 Confirmatory Soil Sampling

Metals Analytical Detection Limits

June 2001
(Off-Site Laboratory)2
Method Detection Limit for Method Detection Limit for

Analyte Soil Samples (mg/kg) Aqueous Sampies (mg/.)
Arsenic 0.137 0.00457
Barium 0.0148 0.00021
Beryllium 0.00767 0.0002
Cadmium 0.013 0.00025
Chromium 0.218 0.00078
Chromium (V1) 0.07 0.005
Lead 0.17 0.00344
Mercury 0.00455 0.00007
Selenium 0.135 0.00309
Silver 0.0578 0.0002

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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Table 107
Summary of SWMU 234 Confirmatory Soil Sampling
Gamma Speciroscopy Anaiytical Resulis
June 2001
(On-Site and Off-Site Laboratories)

Sample Attributes | Activity (pCi/g)
Sample Cesium-137 Thorium-232 Uranium-235 Uranium-238

Record _ Depth o '

Number2 ER Sample ID (ft) Result Error? Result Error® Result Error® |  Resut Error®
Samples Analyzed at RPSD Laboratory ‘

604315 TJADU-234-GR-07-0.0-5 0.0 . 0.032 0.0186 1.16 0.549 ND (0.244) -- ND (0.73) --

604315 TJAQU-234-GR-07-0.0-DU 0.0 0.0546 0.0353 0.935 0.467 ND (0.278) - ND {0.81) -

604315 | TJAOU-234-GR-07-5.0-S 5.0 ND (0.0327) o 0.762 0.364 | ND (0.184) -~ IND (0.426) -

604315 TJAOU-234-GR-08-5.0-S 5.0 | ND (0.0305) - 0.71 0.338 | ND (0.147) -~ |ND(0.474)| --
Samples Analyzed at GEL ‘

604316 TJAQU-234-GR-07-0.0-S 0.0 0.0631 0.0427 0.907 0.115 ND (0.199) - ND (1.09) -

604316 TJAOU-234-GR-07-0.0-DU " | 0.0 0.0508 0.0304 0.962 0.123 ND {0.198) - ND (1.07) -

604316 | TJAOU-234-GR-07-5.0-S 5.0 | ND (0.0324) - 1.09 0.133 | ND(0.i75) | - |ND@1.08) | --

604316 TJAQU-234-GR-08-5.0-S 5.0 ND (0.0267) -~ 0.67 0.0878 0.154 0.132 | ND (0.89) -~
Background concentration® (surface/subsurface)d 0.908/NC NA NC/NC - NC/NC - NC/NC --
Quality Assurance/Quality Control Samples (pCifq)

604568 TJACU-234-GR-EB1 NA ND (0.0274) - ND (0.163) -- ND (0.133) -- ND (0.308) --

604569 |  TJAOU-234-GR-EB1 NA ND (4.8) - ND(7.98) | - ND (29.9) - | ND({e9) | -

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

cDinwiddie September 1997.

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

DU = Duplicate sample. ou = Operable Unit.

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

ER = Environmental Restoration. APSD = Radiation Protection Sample Diagnostics.
ft = Foot (feet). S = Soil sample.

GEL = General Engineering Laboratories, Inc. SWMU = Solid Waste Management Unit.

GR = Grab sample. TJA  =Tijeras Arroyo.

D = [dentification. - = Information not available.

NA = Not applicable.

NC = Not calculated by Dinwiddie (September 1997).
ND ( ) = Not detected above the minimum detectable activity,
shown in parentheses.




Table 108
Summary of SWMU 234 Confirmatory Soil Sampling
Tritium Analytical Results

June 2001
(Ofi-Site Laboratory)?
Sample Attributes
Sample Tritium Activity (pCi/g)
Record . Depth
Number® ER Sample ID (f) Result Error®
604316 TJAQU-234-GR-07-0.0-3 0.0 ND {0.004) --
604316 TJAOU-234-GR-07-0.0-DU , 0.0 ND (0.006) --
804316 TJACU-234-GR-07-5.0-S 5.0 - ND (0.004) -
604316 TJAQU-234-GR-08-5.0-S 5.0 ND {0.004) ~n
Background concentrationd ' 0.021 NA
Quality Assurance/Quality Control Sample (pCi/g) |
604569 | TJAQU-234-GR-EB1 | NA | ND (0.004) | -

aGeneral Engineering Laboratories, Inc, (GEL).

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.

9The tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1899} 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 scil density of 1 g/cubic centimeter.

DU = Dupiicate sample.

EB = Equipment blank.

ER = Environmental Restoration.
it = Foot (feet).

g = Gram(s).

GR = Grab sample.

D = Identification.

L = Liter.

NA = Not applicable.

ND { ) = Not detected above the minimum detectable activity, shown in parentheses.
Oou = Operable Unit.

pCi = Picocurie(s).

S = Soil sample.

- SWMU = Solid Waste Management Unit.

TJA  =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)2
Sample Attributes Activity (pCi/g)

Sample Gross Alpha Gross Beta
Record Depth
Number® ER Sample ID (i) Result Error¢ Result Error®
604316 | TJAOU-234-GR-07-0.0-5 0.0 15.3 6.55 18.5 3.25
604316 | TJAOU-234-GR-07-0.0-DU| 0.0 1.6 577 16.1 3.1
604316 | TJAOU-234-GR-07-5.0-5 5.0 18.4 7.39 25.1 3.55
604316 | TJAOU-234-GR-08-5.0-S | 5.0 14.3) 6.38 21.7] 3.4

Quality Assurance/Quality Control Samples (pCirl)

604569 | TJAOU-234-GR-EB1 | NA | ND(78.7) | - | ND (0.325) | -

Note: Values in bold represent detected analytes. Background concentrations not available.
aGeneral Engineering Laboratories, Inc. (GEL).

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.

DU = Duplicate sample.

EB = Equipment blank.

ER = Environmental Restoration.
ft = Foot (feet).

GR = Grah sample.

iD = ldentification..

NA = Not applicable

ND ( ) = 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.

] = Soil sample.

SWMU = Solid Waste Management Unit.

TJA  =Tijeras Arroyo.

-- = Information not available.
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1.0 INTRODUCTION

This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be .
conducted in the summer of 2001 at six of the Tijeras Arroyo Operable Unit (TTAOU) outfalls
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). These sites are

managed by Sandia National Laboratories/New Mexico (SNL/NM) 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 TIAQOU 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 uly 1, 2001

1.2 Site Information
Technical Area_OU 1309, Tijeras Arroyo Site(s) 230, 231, 232-1, 232-2 233, 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.

Fable 1. Details for outfalls located near TA-IV.

ER Site | 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-TV 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 s
234 Storm water from TA-TIV 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 Pennsylvania Avenue bridge and Powerline Road. However, none of the
sites are located within the 100-year Tijeras Arroyo floodplain. The sites are not fenced;
however, the sites are infrequently visited by non-ER Project personnel. Tijeras Arroyo is the
most significant surface-water drainage feature on KAFB. The watershed for Tijeras Arroyo
includes Tijeras Canyon and various storm-water channels in southeast Albuquerque. The
arroyo eventually drains into the Rio Grande, approximately eight miles west of the
Pennsylvania-Avenue bridge. :

The annual 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 KAFB 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 330 ft 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 KAFB utilize
the regional aquifer for water supply... The nearest Jwater-supply well is KAFB-4, which is
located approximately 0.9. miles west of ER Site 234. KAFB-1 is ‘the nearest downgradlent
water-supply well and is located approximately 1.4 miles northwest of ER 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 (SNL/NM, 1998). The Bluepoint-Kokan Association consists of
the Bluepoint loamy fine sand, which is developed on slopes of 5 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 community 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 (NFA)
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 2360, 231, 232-1, 232-2, 233, 234, and 235,

ER Site 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 1699 198016
231 NFA Proposal — Batch 2—- June 1995 50556
NOD Response — October 1996 53440
| NOD Response — December 1999 198016
232-1 NFA Proposal — Batch 8 — August 1997 12262
RSI Response — September 1999 165846
NOD Response — December 1999 198016
232-2 | NFA Proposal — Batch 8 — August 1997 : 12262
RSI Response — September 1999 ‘ 165846
NOD Response — December 1999 i 198016
233 NEA Proposal — Batch 2 — June 1995 50556
NOD Response—October 1996, )~ 53440
NOD Response — December 1999 198016
234 NFA Proposal ~ Batch 2 — June 1995 50556
NOD Response — October 1996 53440
NOD Response — December 1999 198016
235 NFA Proposal — Batch 2 — June 1995 . 50556
NOD Response — October 1996 53440
NOD Response — December 1999 158016
Relevant details from the documents are summarized below for eachi of the outfalls. Recent .

findings and new clarifications also are discussed below.
2.1 Site History for the Storm-Water Qutfalls

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
occuired 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 radicactive 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 of TA-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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70 ft. 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 with ER signs that are quite visible from the unpaved perimeter road on the
south side of TA-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 SNL/NM technical area and has operated using modern 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 UXO/HE material was conducted by KAFB Explosive Ordnance
Disposal (EOD). No UXO/HE 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 280 ft, while the widths range from 5 to 35 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 Tiferas Arroyo Operable Unit -
SNL/NM outlined the initial sampling for ER Sites 230 through 235 (SNL/NM, 1994). This

_sampling and analysis plan (SAP) will be known in this FIP as the 1J-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 /I-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 of 0 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 TIAOU also collected background soil samples using the 17-Sifes SAP. Unique

background values were subsequently calculated and used in the June 1995 NFA 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, tritinm, 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 corners 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 12" 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 NFA status on March 27, 2000. Reformatting the
remainder of the 1994 analytical data will be tedious because the data are not in ERDMS.
However, hard copies for each site are on file in the Records Center. Besides reviewing the files .
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 QA/QC 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 .
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(Photographs 4 and S). In 1994, four soil samples (231-01-A/B through 231-04-A/B) 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-A/B, 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 of TPH in soil.
Sampies were collected at depths of 5, 6, and/or 10 ft 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 VOCs such 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 100 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 1980s 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 of TPH 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 for 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
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 southem 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, SNL/NM 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 oﬂ-contannnated 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 NFA 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
from about 4 to 10 ft. The final width of the trench varied from about 15 to 30 ft The total
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 of 101 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, SNL/NM
and NMED collected 12 confirmatory soil samples along the trench in August, September,
October 1994 (Figure 5). The SNL/NM samples (015887 through 015896) were analyzed for
TPH and TAL metals by the Enseco-Quanterra laboratory. The maximum TPH concentration was
31.6 ppm. Tke 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 .
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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 nopn-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 States 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 next to the unpaved TA-TV 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 storm-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 90 ft 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 throiigh 234-06-A/B) that were used in 1994, only three locations (234-01-A/B,
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 of ER Site 234 is that TA-IV 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 of historical aerial photography was used in August

2000 to re-evaluate the boundary for ER Site 46 (Photograph 16). Photograph 17 shows the

surviving 60 ft 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 of TA-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 of ER Site 234 outfall pipe where the was previously located; this

location was GPS’d and verified to be where soil sample 234-01-A/B 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 of VOCs, SVOCs, RCRA metals, and chromium-V1 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 NFA 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-soil sampling. 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 (NEPA), a review of the potential impacts of this project has already
been undertaken, and clearance to proceed has been granted (Bleakly, 2001). Even 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 Plapned 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 Iast
formal document (the NOD Response of December 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 1999 NOD Response
‘because Sue Collins verbally committed during the November meeting to fulfill 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 30 ft farther down the center line of the drainage ditch from the first sampling
location. NMED requested that these °5 ft from outfall’ and *35 ft from outfall’ locations be
sampled at depths of 5 and/or 10 ft, bgs (Table 3). For both ER 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 TJAQU 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 TIAOU 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 of 29 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 April 1995. For example, the next soil sample for ER
Site 234 with be at the seventh location and will be identified as TIAOU-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.

ER Site Sample Number Depth Sample location/comment
(ft, bes) o
230 TIAOU-230-GR-05 0-1 Storm water grate near TA-IV fence
TIAOU-230-GR-06 0-1 5 ft from lower end of concrete ditch
TIAOU-230-GR-06-DU dupe --
TIAOU-230-GR-06 5-6 5 ft from lower end of concrete ditch
TIAOU-230-GR-07 5-6 335 ft from lower end of concrete ditch
231 TIAOU-231-GR-05 0-1 5 ft from lower end of concrete ditch
TJAQU-231-GR-05-DU dupe - 7
TIAQU-231-GR-05 5-6 5 ft from lower end of concrete ditch
TIAOU-231-GR-06 5-6 35 ft from lower end of concrete ditch
232-1 TIAOQU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch
TIAQU-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 " 35 ft from lower end of concrete ditch
232-2 | TIAOU-232-2.GR-1 0-1 5 ft from outfall-pipe concrete slab
TIAOU-232-2-GR-1-DU dupe - _ .
TJAOU-232-2-GR-1 5-6 5 ft from outfall-pipe concrete slab
TIAOU-232-2-GR-1 10-11 5 ft from outfall-pipe concrete slab .
TIAQU-232-2-GR-2 5-6 35 ft from outfall-pipe concrete slab
TIAOU-232-2-GR-2 10-11 35 ft from outfall-pipe concrete slab
o233 TIAOU-233-GR-05 0-1 by storm-water grate at upper end of site
TIJAQU-233-GR-05-DU dupe --
TIAOU-233-GR-05 5-6 by storm-water grate at upper end of site
TIJAOU-233-GR-06 0-1 5 ft from drop structure
TIAOU-233-GR~06 5-6 5 ft from drop structure
TIAQU-233-GR-07 3-6 35 ft from drop structure
234 TIAOCU-234-GR-07 . 0-1 Upper end of site at rebar marker
TIAOU-234-GR-07-DU dupe - :
TIAOU-234-GR-07 5-6 Upper end of site at rebar marker
TIJAOU-234-GR-(08 5-6 35 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 April 2001 meeting with John Caopland (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

FQP 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 afier 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 channels 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 12“‘ Batch or
later NFA Proposals. Human-health/ecological risk assessments will be prepared for each site.

5.0 TEAM ORGANIZATION

Management:

Department 6133 Manager Dwight Stockham Organization __ 6133
OU 1309 Task Leader Sue Collins Organization 6133
OU 1309 Assistant Task Leader Jobn Copland Organization 6133
Sampling:

Field Team Leader John Copland - Organization 6133

ERFO Coordinator Tony Roybal Organization _ 6135
Analytical:. -

Sample Management Office  Doug Salmi Organization 6133

Analytical Laboratories: General Engineering Laboratory and RPSD

6.0 HEALTH AND SAFETY

e Iealth 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 TiI 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: X _Environmental = n/a Waste Matrix Type Soil
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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, SYOCs, TPH, TAL metals, chromium-V], 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

e ER Site 233: VOCs, SVOCs, TPH, TAL metals, chrommm—VI tritivm, gamma-emitting

radionuclides, gross alpha/beta

e ER Slte 234: VOCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-exmttmg

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 boitle order has already been submitted to SMO.

Table 5. Analytical Methods for Confirmatory Soil Samples.

: Analyte Analytical Method
TAL metals EPA 6010/7471
Cr-Vi EPA 7196
VOCs~ EPA 8260
SVOCs EPA 8270
TPH EPA Method 8015-modified
PCBs EPA 8080
Gross alpha/beta EPA Method 900.0
Tritium HASL 300
Gamma-emitting radionuclides HASL 300
FiP230-234.doc 15




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 accompany 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 QA/QC samples are specified in
Table 6. ' .

Table 6. Collection/preparation Ratios for QA/QC Sample‘s;

Field Laboratory
X Duplicate samples | 10% of soil samples X LCS 5% or 1 per batch
X  Equipment Blank I per day ' X MS 5% or 1 per batch
X Trip Blank - VOCs | | 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 Site Location Location Sample |- | Sampling
Unit Category Number depth (ft) Media
AAAAA NNN AAA NNNN.N |- AAA
3 to 5 digits 2t03 3 digits 5 digits | - 1to3
_ digits digits
Example
Tijeras 230 Grab 05 210 2.5 soil
Arroyo
Nomenclature ,
TIAOU - | -{ 230 |[-] GrR [-] o J-] 27 [-} S8

FIP230-234.doc 16
05/31/01




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.
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| 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]




Photograph 2: ER Site 230
ER sign 1s located about 60 ft west of the site, which starts below the concrete ditch at
| extreme right of photograph. [field visit - 29 Nov 2000]

i ?

X i
e Ty (o T
Rty




- 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
Site begms at the lower end of the concrete ditch where storm-water discharges onto the
-ground surface, [ﬁeld visit - 29 Nov 2000]




Photograph 5: ER Site 231
ER sign is located about 120 ft northwest of the site, which begins at the lower end of the
3 . 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 232-2 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 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 14: ER Site 234
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]




: ite 234

Photograph 15

Trees and concrete rubble part

itch where storm water from the

1 waste water from outfall d

ERS
ially obscure the d

ischarged
to the construct

ER Site 234 p

-3 also

itch OD
29 Nov 2000]

TA-

iously d

ipe prev

isit

[field vi

fTA-IV

1011 O

rior

discharged here p




Wit

‘ Photograph 16: ER Sites 46 and 234 -

Construction of TA-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 corner of
photograph. The nearby outfall ditch OD-1 is marked by trees.

‘ [oblique aerial view to north, 1978]




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

L Site Description and History

Solid Waste Management Unit (SWMU) 234 (the Storm Drain System QOutfall) at Sandia
National Laboratories/New Mexico (SNL/NM) is located about 145 feet south of Technical
Area (TA)-IV 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 (SNL/NM April 1995).

SWMU 234 is one of five storm-water outfalls that have been connected to TA-1V; 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; 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 1978.

In the June 1995 No Further Action (NFA) Proposal for SWMU 234, the potential contaminants
of concern (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 volatile organic compounds (VOCs),
semivolatile organic compounds (SVOCs), Resource Conservation and Recovery Act (RCRA)
metals, and chromium-VI are indicative of the COCs.

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 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 TA-IV storm-water outfalls. None of the outfalls
have been on the SNL/NM 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 100-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 Arroyc Groundwater (TAG) Investigation. Two water-bearing zones, the shallow
groundwater system and the regional aquifer, underlie SWMU 234. The shaliow 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 Albuguerque 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.
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 Ric Grande that intertongue with the
coarse-grained alluvial fan/piedmont facies extendmg westward from the Sandia and Manzano
Mountains. The upper Santa Fe Group unit is approximately 3,500 feet thick in the wcmlty of
the site.

1. 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)
(SNL/NM June 1994) and the 2001 Tijeras Arroyo Outfalls Field Implementation Plan (FIP)
(SNL/NM 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 TA-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-B, 234-03-A, 234-03-B,
234-04-A, and 234-04-B) 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 Number of
Sample Type VOCs SVOCs TPH Metals® | Radionuclides® | Analyses
Soil 3 : 3 6 6 7 31
VOC trip blank 1 — - — : - 1
Total - 4 3 6 6 7 32

alnctudes the eight RCRA metals and chromium-VI.
bIncludes isotopic analyses (gamma emitters) and tritium.
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.

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 SNL/NM 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 [agueous 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 diich (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 Number of
Sample Type VOCs SVOCs TPH Metals? | RadionuclidesP | Analyses
Soil 3 3 3 3 3 15
Duplicate - 1 1 1 1 1 5
VOC Trip Blank 1 - - - - i
Equipment Blank 1 1 1 1 1 5
Total Samples 6 5 5 5 5 26

&Includes the eight RCRA metals and chromium-Vi.

PIncludes isotopic analyses (gamma emitters), gross alpha/beta, and tritium.

Sample numbers: TJIAQU-234-GR-07, TJAQU-234-GR-07-DU, and TJIAQU-234-GR-08.

Sampling date: June 14, 2001.

Analysis Request/Chain of Custody forms: 604315, 804316, 604568, 604569

RCRA = Resource Conservation and Recavery Act.

SVOC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit.

TPH = Total petroleum hydrocarbon.

VOC = Volatile organic compound. ;
- = Information not available. ' ‘

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 QA/QC analyses are applicable to the June 2001 sampling at SWMU 234. As
shown in Table 2, the QA/QC 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 QA/QC samples.

Table 3 summarizes the analytical methods and the data quality requirements from both the
SAP and FIP. Excluding the QA/QC 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 SNL/NM in accordance with the ER Project
Quality Assurance Project Plan. The 1994 analytical data were reviewed using the Data
Verification/Validation (DV) process (SNL/NM July 1994) involving DV1 and DV2 checklists

AL/11-02/WP/SNLrs5177.doc ‘ G-4 301462.229.05 11/27/02 5:08 PM



@

RISK SCREENING ASSESSMENT FOR SWMU 234 11/27/2002

Table 3
Summary of Dala Quality Requirements and Total Number of Analyses for
Confirmatory Soil Samples Collected at SWMU 234

Analytical Analyses from Analyses from
Method? Data Quality Level Off-Site Laboratories® | On-Site Laboratory®
VOCs Defensible 6 -
EFA Method 8260A ,
SVOCs Defensible 6 -
EPA Method 8270
TPH Defensible 9 -
EFPA Method 8015
RCRA metals Defensible 9 -
EPA Method 6010/7000 )
Chromium-VI . Detfensible 9 -
EPA Method 6010/7000
Gamma Spectroscopy Defensible 4 4
EPA Method 901.1
Tritium Defensible 5 -
EPA Method 901.1
Gamma Alpha/Beta Defensible 3 -
EPA Method 900 :
Total number of ‘ - 51 4
analyses?

aFrom EPA (November 1986).

bThe off-site laboratories are ENCOTEC, Quanterra, and GEL.
°The on-site laboratory is the Radiation Proteclion Sample Diagnostic Laboratory.
9The number of analyses does not include QA/QC samples.
EPA = U.8. 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.,

(Attachment M). The 2001 analytical data were reviewed using DV3 procedures according to
the “Data Validation Procedure for Chemical and Radiochemical Data” SNL/NM Environmental
Restoration Project Analytical Operating Procedure (AOP) 00-03, Rev. 0 (SNL/NM 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 (SNL/NM July 1996). The RPSD gamma-
spectroscopy resuits are presented in Attachment M. Review of the 1894 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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. Determination of Nature, Rate, and Extent of Contamination

&

.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 scil sampling. The initial
conceptual model was developed from the review of engineering drawings, ER Project records,
and NPDES documents. The DQOs 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.

fll.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at SWMU 234
were evaluated using laboratory analyses of the confirmatory soil samples (Section V). The
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-V1, 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 COCs and potential degradation products at SWMU 234.

!

.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 COC 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 SNL/NM monitoring programs for air, water, and
radionuclides; various biological surveys; and meteorological monitoring are adequate for
characterizing the rate of COC migration at SWMU 234.

.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 COCs 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 COCs. The

SWMU 234 NFA proposal describes the identification of COCs and the sampling that was
conducted in order to determine the concentration levels of those COCs across the site.
Generally, COCs evaluated in this risk assessment incfude all detected organic and all
radiological and inorganic COCs 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 COC found for
the entire site. The SNL/NM maximum background concentration (Dinwiddie September 1997,
Tharp 1999) was selected to provide the background screening listed in Tables 4 and 5.

Human health nonradiological COCs also were compared to SNIL/NM proposed Subparnt S
action levels, if applicable (Table 4) (IT July 1994).

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium, and scdium, were not included in this risk assessment (EPA 1989). Both
radlologlcal and nonrad;ologlcal COCs were evaluated. The nonradiological COCs included
both organic and i morgamc compounds.

Table 4 Ilsts nonradiological COCs and Table 5 lists the radiological COCs for the human health
and ecological risk assessments at SWMU 234. Each table shows the applicable SNL/NM
background concentration screening values (Dinwiddie September 1997, Tharp 1999).

Tables 4 and 5 are discussed in Sections V1.4, Vil.2, and VII.3.

V. Fate and Transport

The primary release of COCs at SWMU 234 may have occurred to the surface soil as a result
of discharge of storm-water runoff from TA-IV. Wind, water, and biota are natural mechanisms
of COC 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 Albuguerque 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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Table 4

Nonradiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with
Comparison to the Associated SNL/NM Background Screening Value, BCF, Log K,

0P LLESEIANS/dMWED- LY

Is Maximum COC
Concentration Less
Than or Equal to the

Maximum SNL/NM Background | Applicable SNL/NM b
Concentration Concentration Background BCFE Log Kow (for organic Bioaccumulator?
COC Name (mg/kg) (mg&g)a Screening Value? {maximum aquatic) COCs) (BCF>40, 10og Kow>4)

Arsenic 7 4.4 No 448 NA Yes

Barium 240 200 No 1709 NA Yes
Beryllium 0.496 0.80 Yes 19¢ NA No
Cadmium 2.9 <1 No 64¢ NA Yes
Chromium, total 17.7 16.2 No 166 NA No
Chromium VI 2.08 NC Unknown 16° NA No

Lead 13 11.2 No 49° NA Yes
Mercury 0.0603 <0.1 Unknown 5500¢ NA Yes
Selenium 0.139 <1 Unknown 8oof NA Yes

Silver 1 < No 0.5°% NA No
Acenaphtheno 0.00626 J NA NA 38g° 3.02° Yes
Anthracene 0.0212 J NA NA g17¢ 4.45% Yes
Benzo(a)anthracene 0.258 NA NA 10,000% 5.61° Yes
Benzo(a)pyrene 0.435 NA NA 3,000° 8.04° Yes
Benzo(b)fluoranthene 0.506 NA NA - 6.124° Yes
Benzo{ghi)perylene 0.308 NA NA 58,884° 6.58° Yes -
Benzo(k)fluoranthene 0.471 NA NA 93,325° 6.842 Yes

Bis (2-ethylhexyl) phthalate 0.0803 NA NA g51h 7.6° Yes
Carbazole 0.0182J NA NA - - -
Chrysene 0.435 NA NA 18,000° 5.918 Yes
Di-n-butyt phthalate 0.0207 J NA NA 6,761" 4.61° Yes
Di-n-octyl phthalate 0.0102 J NA NA 9,3348 5.22¢ Yes
Fluoranthene 0.450 NA NA 12,3028 4.90% Yes

Refer to footnotes at end of table.
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Nonradlologlcal COCs for Human Health and Ecological Risk Assessment at SWMU 234 with

Table 4 (Concluded)

Comparison to the Associated SNL/NM Background Screening Value, BCF, Log K.

Is Maximum COC
Concentration Less
Than or Equal to the
Maximum SNL/NM Background | Applicable SNL/NM b
Concentration Concentration Background BCF Log Kew (for organic | Bloaccumulator?
COC Name (mgrkg) (mgikg)? Screening Value? | (maximum aquatic) COCs) (BCF>40, log Kow>4)

Fluorene 0.00666 J NA NA 2,239% 4.18% Yes
Indeno(1,2,3-c,d)pyrene 0.345J NA NA 59,407¢ 6.58°% Yes
Phenanthrena 0.139 NA NA 23,800° 4.63° Yes
Pyrene 0.603 NA NA 36,300° 5.32° Yes

Note: Bold indicates the GOCs that exceed the background screening values andfor are bloaccumulators.
#From Dinwiddie (September 1997} Tijeras Supergroup Soils,

BNMED (March 1998).

®Yanicak (March 1997). -
dNeumann (1976).

EMicromedex(1998)

fCallahan et al. (1979).

IParameter was nondetect. Concentration is approximately 0.5 of the detectmn limit.

MHoward (1989)

iHoward (1990)

B = Constituent was found in associated blank.
BCF = Bioconcentration factor,

COoC = Constituent(s) of concem.

J = Estimated value.

Kow = Octanol-water partition coefficient.

Log = Logarithm (base 10).

mgkg = Milligram(s) per kilogram.

NA = Not applicable.

NC = Not calculated.

NMED = New Mexico Environment Department.

SNL/NM = Sandia National Laboratoriss/New Mexico.

SWMU = Solid Waste Management Unit,
- = Information not available.
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Table b

Radiological COCs for Human Health and Ecological Risk Assessment at SWMU 234 with

Comparison to the Associated SNL/NM Background Screening Value and BCF

Is Maximum COC
: SNL/NM Concentration Less Than
Maximum Background or Equal to the Applicable Is COC a
Concentration Concentration SNL/NM Background BCF Bioaccumulator?®
COC Name __(pCilg) (pCi/g)? Screening Value? (maximum aquatic) (BCF>40)
Th-232 6.46 - 1.54 No ' 3000¢ Nod
U-238 1.79 1.3 No 900°¢ Yes
U-235 0.278 (MDA) 0.18 No 900° Yes
H-3 0.006 (MDA) 0.021® Yes 0 No

01-9

IWd 805 20/L8/} b S0'62229Y10€E

Note: Bold indicates COCs that exceed background screening values and/or are bicaccumulators,

aFrom Dinwiddie (September 1997), North Supergroup Soils (background values not calculated for Tijeras).

bNMED (March 1998).

cBaker and Soldat (1992).

dYanicak (March 1997).

“The tritium background value of 0.021 pCi/g was calcuiated 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 assurnpt:on of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.
BCF = Bioconcentration factor.

FET NINMS HOd LNANSSHSSY ONINTTHIS HASTd

COC = Constituent(s) of concem.

g = Gram(s).

L = Liter.

MDA = Minimum detectable actlwty

NMED = New Mexico Environment Department.
pCi = Picocurie(s).

SNL/NM = 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 foed 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 irom 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
mcbility 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 TA-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. Radiclogical COCs,
however, undergo decay to stable isotopes or radioactive daughter elements. Other
transformations of incrganic consitituents may include changes in valence (oxidation/reduction
reactions) or incorporation into crganic 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 TA-1V, 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 runoft Yes ‘ ‘High
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

VI 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 prowde information on the potential COCs, as well as he
relevant physical characteristics and properties of the site.

Step 2.  Potential pathways are identified by which a representative population mrght be exposed to
the COCs.

Step 3.  The potential intake of these COCs by the representative population is caiculated using a
tiered approach. The first component of the tiered approach includes two screening
procedures. One screening procedure compares the maximum concentration of the COC
to an SNL/NM maximum background screening value. COCs that are not eliminated
during the first screening procedure are subjected to a second screening procedure that
compares the maximum concentration of the COC to the SNL/NM proposed Subpart S
action leval.

Step 4.  Toxicolegical parameters are identified and referenced for COCs that were not ehmmated
during the screening steps.

Step 5. Potential toxicity etfects (specified as a hazard index [HI]} and estimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental total effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum on-site contaminant values. This background sublraction applies only when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Step 8.  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 COC risk values also are
compared 1o background risk so that an incremental risk can be calculated.

Step 7. Uncertainties regarding the contents of the previous steps are addressed.

VI.2 Step 1. Site Data
Section | of this risk assessment provides the site description and history for SWMU 234.

Section |l presents the argument that DQOs were satisfied. Section Il describes the
determination of the nature, rate, and extent of contamination.

ALM1-02/WP/SNL:rs5177.doc G -12 301462,229.05 11/27/02 5:08 PM

&

¥




RISK SCREENING ASSESSMENT FOR SWMU 234 11/27/2002

VL3 ’ 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 nonradiological COCs and direct gamma
exposure for the radiological COCs. The inhalation pathway for both nonradiological and
radioclogical COCs is included because the potential exists to inhale dust and volatiles. Soil
ingestion is included for the radiological COCs 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
milk ingestion are considered appropriate for the industrial land use scenario. However, plant
uptake is considered for the residential land use scenario.

Pathway Identification

Nonradiological Constituents Radiological Constituents
Sail ingestion Soil ingestion
Inhalation (dust and volatiles) Inhalation (dust and volatiles)
Plant uptake (residential only) Plant uptake (residential only)
Direct gamima

V6.4 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 SNL/NM
proposed Subpart S action levels. This second procedure was applied only to COCs that were
not eliminated during the first screening procedure.

Vi4.A Background Screening Procedure

Vi4.1.1 Methodology

Maximum concentrations of nonradiological COCs were compared to the approved SNL/NM
maximum screening levels for this area (Dinwiddie September 1997). The SNL/NM maximum
background concentration was selected to provide the background screen in Table 4 and was
used to calcuiate risk attributable to background in Table 10 (Section V1.6.2). Only the COCs
that either were detected above their respective SNL/NM 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 COCs that exceeded the SNL/NM 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 vaiue and ‘
were detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiclogical COCs remaining after this step

are referred to as background-adjusted radiological COCs.

Vi4.1.2 Results

Tables 4 and 5 present the maximum COC concentrations at SWMU 234 that were compared
to the SNL/NM maximum background values (Dinwiddie September 1997) for the human
health risk assessment. For the nonradiological 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 (Clson 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.

VI1.4.2 ~Subpart S Screening Procedure

Vi4.2.1 Methodology

The maximum concentrations of nonradiological COCs not eliminated during the background
screening process were compared with action levels (IT July 1994) calculated using methods
and equations promulgated in the proposed RCRA Subpart S (EPA 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 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 COCs, and each had a maximum
concentration of less than 1/10 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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VI.4,2;'I;4"". _Hesults

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 analogou‘s to proposed
Subpart S levels, this step in the screening process was not performed for radiological COCs.

V1.5 Step 4. ldentification 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 Radionuclide Intake and Air Concentration and Dose
Conversion Factors tor Inhalation, Submersion, and Ingestion” (EPA 1988).

¢ DCFs for surface contamination {contamination on the surface of the site) Were
- taken from DOE/EH-0070, “External Dose-Rate Conversion Factors for
Calculation of Dose to the Public” (DOE 1988). -

e 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 1883) and in ANL/EAIS-8, Data Collection Handbook to Support Modeling
the Impacts of Radioactive Material in Soil (Yu et al. 1993b).

V1.6 Step 5. Exposure Assessment and Risk Characterization

Section VI.6.1 describes the exposure assessment for this risk assessment. Section V1.6.2
provides the risk characterization, including the Hl 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 ‘-
SF, Sfinh
RfD, RfDjnh (mg/kg- | (mg/kg- | Cancer

COC Name | (mg/kg-d) | Confidence? | (mg/kg-d) | Confidence? day)"’! day)*’ ClassP
Arsenic 3E-4° M - - 1.5E+0° | 1.6E+1° A
Barium 7E-2¢ M 1.4E-44 - - = - -
Cadmium EE-4¢ H 5.7E-59 - ~ 6.3E+0° B1
Chromium, 1E+Q° L 5.7E-7' - - - -
total -
Chromium VI 5E-3¢ L - - - 4.2E+1¢ A
Mercury 3E-4¢ - . B.BE-5¢ M - - D
Selenium 5E-3¢ "H - - - - D
Silver . BE-3°¢ L - — - — D
Acenaphthene BE-2¢ L 6E-2d — - - -
Anthracene ag-1¢ L 3E-1d - - - D
Benzo(a) - - - - 7.3E-14 7.3E-19 -
anthracene
Benzo(a) - - - - 7.3E+0¢ | 7.3E+0¢ B2

rene .

Benzo(b) - - - - 7.3E-1d 7.3E-19 B2
fluoranthene
Benzo{(ghi) - - - - | 7.8E409 | 7.3E+0¢ | B2

eryleng? .
Benzo(k) - - - - 7.3e-24 | 7.3g-2¢ B2
flucrantheng :
Bis (2- 2E-2d - 2.2E-2d - 1.4E-2d 1.4E-2d -
ethylhexyl)
phthalate .
Carbazole - - — - 2E-28 2E-2d B2

1 Chrysene - - - - 7.3E-3¢ 7.3E-3d B2

Di-n-butyl 1E-1¢ L 1E-1d - o= - D
phthalate -
Di-n-octyl DE.DE - DE-pe — - — —

hthalate
Fluoranthene 4E-5¢ "L 4E-pd - - - D -
Fluorene AF-2¢ L 4E-o¢ - - - D

- Indeno(1,2,3- - - ) - - 7.3E-19 7.3E-1d B2

c,d)pyrene
Phenanthreneh 3E-1¢ L 3E-14 - - - D
Pyrene 3E-2¢ L 3E-29 - - - D

aConfidence associated with IRIS (EPA 1998a) database values. Cenfidence: L = low, M = medium, H = high.
PEPA weight-of-evidence classification system for carcinogenicity (EPA 1989) taken from IRIS (EPA 1998a), with the
exception of carbazole, which was taken from HEAST (EPA 1997a):

A = Human carcinogen. '

B1 = 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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‘ s Table 7 (Concluded)
‘ Toxicological Parameter Values for SWMU 234 Nonradiological COCs

CToxicological parameter values from IRIS electronic database (EPA 1998a).

%Toxicological parameter values from EPA Region 9 electronic database (EPA 1996). -

®Toxicological parameter values from HEAST dalabase (EPA 1997a).

foxicological parameter values from EPA Region 3 electronic database (EPA 1897b).

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.

COoC = Constituent(s) of concem,
EPA = U.S. Environmental Protection Agency.
HEAST = Health Effects Assessment Summary Tables.
RIS = Integrated Risk Information System.
mg/kg-d = Milligram(s) per kilogram per day.
(mg/kg-day)? = Per milligram per kilogram per day.
RIDinp, = Inhalation chronic reference dose.
RfD, = Oral chrenic reference dose.

- SFinh = Inhalation slope factor.
SF, = Oral slope factor,
SwMu = Solid Waste Management Unit.

- = Information not available.

Table 8
Radlologlcal Toxicological Parameter Values for SWMU 234 COCs Obtained from
RESRAD Risk Coefficients?

COC Name- (1/pCi) (1/pCi) {(9/pCi-yr) Cancer Class®
1 Th-232 3.30E-11 1.80E-08 2.00E-11 A
U-238 6.20E-11 1.20E-08 6.60E-08 A
L).235 4.70E-11 1.30E-08 1.7E-07 A

aFrom Yu et al. (1993a).

PEPA 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.

SFey = External volume exposure slope factor.
SFnn = Inhalation slope factor.

SF, = Oral (ingestion) slope factor.

SWMU = Solid Waste Management Unit.
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VI.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 COCs are based upon the RAGS (EPA 1989). Parameters are

based upecn 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 COCs, the coded equations provided in RESRAD

computer code are used to estimate the incremental TEDE and cancer risk for individual

exposure pathways. Further discussion of this process is provided in the Manual for

Implementing Residual Radioactive Material Guidelines Using RESRAD (Yu et al. 1993a).

Although the designated land use scenario is industrial for this site, risk and TEDE values for a
residential land use scenario also are presented only to provide perspective of potential risk to-
human heaith under the more restrictive land use scenario.

V96.2 Risk Characterization

Table 9 shows an HI of 0.03 and an estimated excess cancer risk of 6E-6 for the SWMU 234
nonradiological COCs under the designated industrial land use scenario. The numbers
presented include exposure from soil ingestion and dust and volatile inhalation for
nonradiological COCs. Table 10 shows an Hl of 0.01 and an estimated excess cancer risk of
2E-8, assuming the maximum background concentrations of the SWMU 234 associated
background constituents for the designated industrial land use scenario.

For the radiological COCs, 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 Hl was 3 and the excess cancer risk was 1E-4 for
nonradiological COCs (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 Albuguerque, 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 Hl is 0.3 and the
calculated excess cancer risk is 5E-5.

For the radiological COCs, 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 (SNL/NM 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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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 — 0.01 -
Chromium VI 2.08 0.00 5E-9 0.00 8E-9
Mercury 0.0603 0.00 - 0.10 -
Selenium 0.13v 0.00 — 0.05 -
Silver 1 .00 — 0.04 —
Acenaphthsne 0.00626 J 0.00 - 0.00 -
Anthracene 0.0212 J 0.00 — .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
-1 Benzo(b)fluoranthene 0.506 0.00 1E-7 0.00 1E-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 1E-10 0.00 8E-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-octyl phthalate 0.0102J 0.00 - 0.00 —
Fluoranthene 0.450 0.00 — 0.00 —
Fluorene , 0.00666 J 0.00 - 0.00 —
Indeno(1,2,3-¢,d) pyrene - 0.345J 0.00 _OE-8 0.00 6E-7
Phenanthrene 0.139 0.00 — .00 -
Pyrene 0.603 0.00 — 0.00 -
Total | | 003 | e6E6 | 3 | 1E-4

aFrom EPA (1989).

bParameter was nondetect. Concentration assumed to be approximately 0.5 of detection fimit.

COC = Constituent(s) of concern.

J = Estimated value.

mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Managerment Unit.
- = Information not available.

AL11-02/WP/SNLrs5177.doc
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Table 10
Rlsk Assessment Values for SWMU 234 Nonradiological Background Constituents
Industrial Land Use Residential Land Use
Background Scenario® Scenario®
Concentration? Hazard Cancer Hazard Cancer
COC Name (mg/kg) Index Risk Index Risk
Arsenic 4.4 0.01 2E-6 0.25 BE-5
Barium 200 0.00 - . 0.03 -
Cadmium - <1 - — — —
Chromium, total 16.2 0.00 : ~ ' 0.01 -
Chromium VI NC - - - -
Mercury <0.1 — - — -
Selenium <1 - - — —
Silver <1 - — - -
Total [ | - 0.1 | 26 | 0.3 | 5E-5

aFrom Dinwiddie (September 1997}, Tijeras Supergroup Soils.
- PFrom EPA (1989).

COC = 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.

below this guideline. Consequently, SWMU 234 is eligible for unrestricted radiological release
because the residential land use scenario resulted in an incremental TEDE of less than

75 mrem/yr to the on-site receptor. The estimated excess cancer risk was 3.0E-4. The excess
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted -
in the RAGS (EPA 19809).

VI.7 : Step 6. Comparison of Risk Values to Numerical Guidelines

The human health risk assessment analysis evaluated the potential for adverse health effects
for both the industrial land use scenario (the designated land use scenario for this site) and the
residential land use scenario.

For the industrial land use scenario, the HI for nonradiological COCs 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 lifelime cancer risk must be
less than 1E-5 (Bearzi January 2001); thus, the excess cancer risk for this site is below the
suggested acceptable risk value. This assessment also determined risks considering
background concentrations of the potential nonradiological COCs for both the industrial and
residential land use scenarios. Assuming the industrial land use scenario, the Hl was 0.01 for
nonradiclogical COCs and the calculated excess cancer risk was 2E-6. Incremental risk is
determined by subtracting risk associated with background from potential COC 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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background 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 COCs were below proposed guidelines under the industrial
land use scenario.

For the industrial land use scenario, incremental TEDE was 13 mrem/yr for radiological COCs,
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 COCs was 3, which
is above the numerical guidance. Excess cancer risk was estimated at 1E-4. NMED Guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value.
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 Hl 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 COCs 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 SNL/NM RESRAD Input Parameter Assumptions and Justification
(SNL/NM February 1998). The estimated excess cancer risk was 3.0E-4.

V1.8 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 scil 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 SNL/NM 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 Jow uncertainty in both the land use scenario and the potentially
affected populations that were considered in performing the risk assessment analysis.
Because the COCs are found in surface and near-surface 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 were used to provide conservative
resuits.
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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 1996) 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 o change the conclusion from the risk assessment analysis.

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter i

Both the human health Hi and excess cancer risk for the nonradiological COCs were
acceptable compared to established numerical guidance considering the industrial land use
scenario.

For radiological COCs, the conclusion of the risk assessment was that potential effecis on
human health for both industrial and residential land use scenarios were within guidelines
and represent only a small fraction of the estlmated 360 mrem/yr received by the average
U.S. population (NCRP 1987).

The overall uncertainty in all of the steps in the risk assessment process is not considered to be
significant with respect to the conclusion reached.

VI.9 Summary

SWMU 234 sampling identified COCs consisting of some inorganic, organic and radiological
compounds. Because of the location of the site, the designated industrial fand 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 1o risk assessment, calculations

- for nonradiological COCs show that for the industrial land use scenario the HI (0.03) was
significantly less 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 estitmated cancer risk from radioclogical COCs 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
1997¢). 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 (SNL/NM February
1998). 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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v Ecological Risk Screening Assessment

Vi1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPECSs) 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 scoping assessment, a determination is made as to whether a more detailed examination
of potential ecological risk is necessary. f 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 o occur at the site.

vil.2 Scoping Assessment

The scoping 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 V11.2.4) involves summarizing the
scoping results and determining whether further examination of potential ecological impacts is
necessary. _

Vii.2A 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
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Organic analytes detected in soil that exceeded background were as follows:

viL2.2

Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)flucranthene
Benzo(g,h,i)perylene
Benzo(kHluoranthene
Bis(2-ethylhexyl)phthalate
Carbazole

Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
Phenanthrene

Pyrene.

Bioaccumulation

Among the COPECs listed in Sebtion VIl.2.1, the following were considered to have
bicaccumulation potential in aquatic environments (Section 1V, Tables 4 and 5):

Arsenic

Barium

Cadmium

Lead

Mercury

Selenium

U-235

U-238

Acenaphthene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)flucranthene
Benzo(g,h,)perylene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Chrysene
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Di-n-butyl phthalate
Di-n-octyl phthalate
Fluoranthene

Fluorene
Indeno(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.

Vil.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
COPECs and radionuclides is expected to be of low significance, but some organic COPECs
may be lost through volatilization.

Vil.2.4 - Scoping Risk-Management Decision

Based upon information gathered through the scoping assessment, it was concluded that
complete ecological pathways may be associated with this SWMU and that COPECs also exist
at the site. As a consequence, a screening assessment was deemed necessary to predict the
potential level of ecological risk associated with the site.

VI3 Screening Assessment

As concluded in Section VIl.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 medels 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 inclu\de 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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e Ecological Effects Evaluation—presents benchrlnarks 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.

s Screening Assessment Scientific/Management Decision Point—presents the
decision to risk managers based upon the results of the screening assessment. -

VIL3.1 Problem Formulation

Problem formulation is the initial stage of the screening assessment that provides the

introduction to the risk evaluation process. Components that are addressed in this section

include a discussion of ecological pathways and the ecological setting, identification of -

COPECs, and selection of ecological receptors. The conceptual model, ecological food webs,

and ecological endpoints (other components commonly addressed in a screening assessment)

are presented in the “Predictive Ecological Risk Assessment Methodology for SNIL/NM ER
Program” (IT July 1998) and are not duplicated here.

VIL3.1.1 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 lack 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 COCs at this site.
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VIL3.i.2  COPECs

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 VI1.2.1. 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 SNL/NM 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 COPECSs 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.

ViL3.1.3 "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 SNL/NM and is designateda
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).

VIL32 Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was limited -
to food and soil ingestion pathways. Inhalation and dermal contact were considered
insignificant pathways with respect to ingestion (Sample and Suter 1994). Drinking water also
was considered an insignificant pathway because of the lack of surface water at this site. The
deer mouse was modeled under three dietary regimes: as an herbivore (100 percent of its diet
as plant material), as an omnivore (50 percent of its diet as plants and 50 percent as soil
invertebrates), and as an insectivore (100 percent of its diet as soil invertebrates). The
burrowing owl was modeled as a strict predator on small mammals (100 percent of its diet as
deer mice). Because the exposure in the burrowing owl from a diet consisting of equal parts of
herbivorous, omnivorous, and insectivorous mice would be equivalent to the exposure
consisting of only omnivorous mice, the diet of the burrowing owl was modeled with intake of
omnivorous mice only. Both species were modeled with soil ingestion comprising 2 percent of
the total dietary intake. Table 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 Home Range

Receptor Species Class/Order Level (kg)? (kg/day)® Dietary Composition® (acres)
Deer Mouse Mammalia/ Herbivore 2.39E-24 3.72E-3 Plants: 100% 2.7E-1°
(Peromyscus Rodentia : {(+ Soil at 2% of intake)
maniculatus)
Deer Mouse Mammalia/ Omnivore 2.39E-2d 3.72E-3 Plants: 50% 2.7E-1°
(Peromyscus Rodentia Invertebrates: 50%
maniculatus) (+ Soil at 2% of intake)
Deer Mouse Mammalia/ Insectivore 2.39E-29 3.72E-3 Invertebrates: 100% 2.7E-1¢
(Peromyscus Rodentia (+ Soil at 2% of intake)
maniculatus)
Burrowing ow! Aves/ Carnivore 1.55E-1* 1,73E-2 Rodents: 100% 3.5E+19
(Speotyto cunicularia) Strigiformes (+ Soil at 2% of intake)

aBody 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.
tDietary compositions are generalized for modeling purposes. Default soil intake value of 2% of food intake,

dFrom Silva and Downing (1995).
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eEPA (1993), based upon the average home range measured in semiarid shrubland in Idaho.
fFrom Dunning (1993).

9From Haug et al. (1993).

EPA = U.S. Environmental Protection Agency

kg = Kilogram(s).

kg/day = Kilogram(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

(100 percent of its diet as plants), and the burrowing owl was modeled as a strict predator on
small mammals (100 percent of its diet as deer mice). Both were modeled with soil ingestion
comprising 2 percent of the total dietary intake. Receptors are exposed to radiation both
internally and externally from 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 SNL/NM 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 “point” source. Radiation emitted from this point source is absorbed by the
body tissues to contribute to the absorbed dose. Alpha and beta emitters are assumed to
transfer 100 percent of their energy to the receptor as they pass through tissues. Gamma-
emitting radionuclides 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 scil and derived concentrations in
tissues of the various food chain elements that are used to model dietary exposures for each of
the wildlife receptors. :

VIi.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 NOAELSs 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 1892} 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.

ALM1-02/WP/SNL:rs5177.doc G-29 301462.229.05 11/27/02 5:08 PM



RISK SCREENING ASSESSMENT FOR SWMU 234 11/2772002

Table 12
Transfer Factors Used in Exposure Models for ‘
Constituents of Potential Ecological Concern at SWMU 234
Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transfer Factor Transfer Factor Transfer Factor
Inorganic
Arsenic 4.0E-22 1.0E+0P 2.0E-33
Barium 1.5E-1 2 1.0E+0 P 2.0E-4°¢
Cadmium 5.5E-12 8.0E-14 5.5E-42
Chromium (total) 4.0E-2 ¢ 1.3E-1 € 3.0E-2°¢
Chromium V| 4.0E-2¢ 1.3E-1 ¢ 3.0E-2 ¢
Lead 9.0E-2°¢ 4.0E-24 8.0E-4°
Mercury 1.0E+0 © 1.0E+0P 25E-12
Selenium ' 5.0E-1 & 1.0E4+0P 1.0E-1°
Silver 1.0E+0 ¢ 2.5E-14d 5.0E-3 ¢
| Organic'
Acenaphthene . 2.1E-1 2.1E+1 2.1E-4
Anthracene 1.0E-1 2.2E+1 7.3E-4
Benzo(a)anthracene 2.2E-2 2.5E+1 . 12E-2 -
Benzo{a)pyrene 1.1E-2 2.7E+1 3.8E-2
Benzo{b)fluoranthene 6.2E-3 2.8E+1 1.1E-1 .
Benzo(g’h,i)perwene 6.1E-3 2.8E+1 - 1.2E-1 -
1 Benzo(k)fluoranthene ____43E-3 _28E41. 2.1E-1
Bis(2-ethylhexy)phthalate 1.6E-3 3.2E+1 1.3E+0
Carbazole J.9E+1 1.3E+1 1.8E-8
Chrysene 1.5E-2 ’ 2.8E+1 2.3E-2
Di-n-butyl phthalate 8.4E-2 : 2.2E+1 1.1E-3
Di-n-octyl phthalate 3.7E-2 2.4E+1 4.5E-3
Fluoranthene 5.7E-2 2.3E+1 2._1 E-3
Fluorene 1.5E-1 2.1E+1 3.8E-4
Indeno(i,2,3-cd)pyrene 6.1E-3 2.8E+1 1.2E-1
Phenanthrene 8.9E-2 - i 2.2E+1 9.6E-4
Pyrene 3.3E-2 2.4E+1 5.8E-3

2From Baes et al, (1984).

bDefault value.

CFrom NCRP (January 1989).

9From Stafford et al. (1991).

®From Ma (1982). »

fSoil-to-plant and food-to-muscle transfer factors from equations developed in Travis and Arms {1288). 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 K,y value of compound.

Kow = Octanol-water partition coefficient,
Log = Logarithm (base 10).
NCRP = National Council on Radiation Protection and Measurements.

SWMU = Solid Waste Management Unit,

o
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Table 13

Media Concentrations? for Constituents of
Potential Ecological Concern at SWMU 234

11/27/2002

Constituent of Potential Soil Plant Soll Deer Mouse
Ecological Concern (maximum)? Foliage® Invertebrate® Tissues®

Inorganic

Arsenic 7.0E+0 2.8E-1 7.0E+0 2.4E-2
Barium 24E+2 3.8E+1 2.4E+2 8.9E-2
Cadmium 2.9E+0 1.6E+0 1.7E+0 3.0E-3
Chromium (total) 1.BE+1 7.1E-1 2.3E+0 1.7E-1
Chromium VI 21E+0 8.3E-2 2.7E-1 2.1E-2
Lead 1.3E+1 1.2E4+0 5.2E-1 2.8BE-3
Mercury 6.0E-2 6.0E-2 6.0E-2 4.8E-2
Selenium 1.3E-14 6.5E-2 1.3E-1 3.1E-2
Silver 1.0E+0 1.0E+0 2.5E-1 1.0E-2

| Organic

Acenaphthene 6.3E-3 ¢ 1.3E-3 1.3E-1 4.2E-5
Anthracene 2.1E-2¢ 2.2E-3 4.7E-1 5.3E-4
Benzo(a)anthracene 2.6E-1 5.7E-3 6.5E+0 1.2E-1
Benzo(a)pyrene 4.4E-1 5.0E-3 1.2E+1 " B6.8E-1
Benzo(b)fluoranthene 5.1E-1 3.1E-3 1.4E+1 2.5E4+0
Benzo(g,h,i)perylene 3.1E-1 1.9E-3 8.7E+0 _ 1.6E+0
Benzo(k)fluoranthene - 4,7E-1 2.0E-3 1. 4E+1 © 5.2E+0
Bis(2-ethylhexyl)phthalate 8.0E-2¢ 1.3E-4 2.5E+0 1.8BE+1
Carbazole : 1.8E-2¢ 7.1E-1 2.4E-1 2.7E-B
Chrysene 4.4E-1 6.5E-3 1.1E+1 4.2E-1
Di-n-butyl phthalate 21E-2¢ 1.7E-3 4.6E-1 7.7E-4
Di-n-octyl phthalate 1.0E-2° 3.8E-4 2.5E-1 1.7E-3
Fluoranthene 4.5E-1 2.6E-2. 1.0E+1 a.5E-2
Fluorene 6.7E-3°¢ 9.9E-4 1.4E-1 - B8.6E-5
Indeno(1,2,3-cd)pyrene 3.5E-1¢ 2.1E-3 9.7E+0 1.8E+0
Phenanthrene 14E-1 1.2E-2 3.1E+0 4,7E-3
Pyrene 5.0E-1 2.0E-2 1.5E+1 1.3E-1

aln milligrams per kilogram. All biotic media are based upon dry weight of the media. Soil concentration
measurements are assumed to have been based upon dry weight. Values have been rounded 1o two

significant digits after calcu

lation.

bProduct of the soil concentration and the corresponding transter factor.
“Based 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.
®Based upon an estimated concentration.
EPA = U.S. Environmental Protection Agency.
SWMU = Solid Waste Management Unit.

ALA1-02/WP/SNL:rs5177.doc

G-31

301462.220.05 11/27/02 5:08 PM



A0p"LLIGSITING/IMEO- LY

(453

Wd 80:8 20/42/L1 S0'62229F10E

Table 14

Toxicity Benchmarks for Ecological Receptors at SWMU 234

Mammalian NOAELs

Avian NOAELs

Test Deer Test Burrowing
Constituent of Potential Piant Mammalian Species Mouse Avian Species Owl
Ecological Concern Benchmark®® | Test Species®d | NOAELYe | NOAEL®' | Test Speciesd NOAELde NOAEL®S
Inorganics
Arsenic 10 mouse 0.126 0.133 mallard 5.14 5.14
Barium 500 rat " 5.1 10.5 chicken 20.8 20.8
Cadmium 3 rat 1.0 1,89 mallard 1.45 1.45
Chromium (total) 1 rat 2737 5354 black duck 1.0 1.0
Chromium VI 1 rat 3.28 6.42 - - - -
Lead 50 rat 8.0 15.7 American 3.85 3.85
kestrel
Mercury (Organic) 0.3 rat 0.032 0.063 mallard 0.0064 0.006
Mercury (Inorganic) 0.3 mouse 13.2 13.97 Japanese Quail 0.45 0.45
Selenium 1 rat 0.2 0.3¢91 screech owl 0.44 0.44
Silver rat 17.8 34.8 — - -
Organic
Acenaphthene 18k mouse 17.5 18.5 - - -
Anthracene - 18k mouse 100™ 105.8 - - -
Benzo(a)anthracene 18k mouse 1.07 1.058 - - -
Benzo(a)pyrene 18k mouse 1.0 _1.058 - - - -
Benzo(b)fluoranthene 18k mouse 1.07 1.058 — - -
Benzo(g,h,i)perylene 18k mouse 1.0n 1.058 - - -
Benzo(k)fiuoranthene 18k mouse 1.0" 1.058 — = -
Bis(2-ethylhexyl)phthalate — mouse 18.3 19.4 ringed dove 1.1 1.1
Carbazole - C—- - - - - - -
Chrysene 18k - mouse 1.0k 1.058 - - =
Di-n-butyl phthalate 200 mouse 550 582 ringed dove 0.11 0.11
Di-n-octyl phihalate - mouse - 79.4° 84.04 - - -

Refer to footnotes at end of table.

'(

T NANMS FOd INHINSSHSSY ONINHAHUDS ASTd

0T/LIN I



20p"LLASSITINS/dM0- LMY

£e-9

Wd 80:G 20//2/LL S0°622'297L0E

] e ’

Table 14 (Concluded)
Toxicity Benchmarks for Ecological Receptors at SWMU 234
Mammalian NOAELSs Avian NOAELs
Test Deer Test - Burrowing
Constituent of Potential Plant Mammalian - Species Mouse- Avian Species owl
Ecological Concern Benchmark®® | Test Species®d | NOAELde NOAELS! | Test Species? NOAEL3de NOAEL®d
Fluoranthene 18% mouse 12.5P 13.23 - - -
Fluorene 18 mouse 12.5° 13.23 -~ - -
Indeno(1,2,3-cd)pyrene 18k mouse 1.0 1.058 . - - -
Phenanthrene 18K mouse 1.07 1.058 | - - -
Pyrene 18k mouse 7.59 7.94 - — —

3n milhgrams per kilogram soil dry weight.
®From Efroymson et al. (1997).
°Body weights (in kilograms) for the NOAEL conversion are as follows: {ab mouse, 0.030; lab rat, 0.350 (except where noted).

" 9From Sample et al. (1996}, except where noted.

€In milligrams per kilogram body weight per day.

'Based 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.

YBased upon NOAEL conversion methodology presented in Sample et al. (1996). The a\nan scaling factor of 0.0 was used, making the NOAEL -
independent of body weight.

hBody weight: 0.435 kilogram.

iBody 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).

'Based upon EPA (1998a).

MNOAEL based upon the highest dose (1,000 mg/kg/d, subchromc) (EPA 1989b} and an uncertainty factor of 0.1.

"No data available, Toxicity value based upon NOAEL for benzo(a)pyrene.

°Test species NOAEL based upon mouse NOAEL for bis(2-ethylhexyl)phthalate and ratio of LDgg values (6, 51 3/1,500) from RTECS (1997).
PBased upon subchronic NOAEL of 125 mg/kg/d (EPA 1998a) and an uncertainty factor of 0.1.

9Based upon subchronic NCAEL 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,
LDsq = Acute lethal dose to 50 percent of the test population. RTECS = Registry of Toxic Effects of Chemical Substances.
LOAEL = Lowest-observed-adverse-eifect level. ‘ SWMU = Solid Waste Management Unit.

mg/kg/d = Milligrams per kilogram per day. : - = Insufficient toxicity data.
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Vil.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 compariscn with benchmarks for both plant and wildlife exposure.

HQs for plants exceeded unity for total chromium and chromium VI. HQs for plants could not
be determined 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. HQs for chromium VI, silver, and all organics, except bis(2-ethylhexyl)phthalate
and di-n-butyl phthalate, could not be determined for the burrowing ow! because of a lack of
sufficient toxicity information. As directed by NMED, Hls were calculated for each of the
receptors (the HI is the sum of chemical-specific HQs for all pathways for a given receptor). All
receptors had total Hls 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.

VIL.3.5 Uncertainty Assessment

Many unceriainties are associated with the characterization of ecclogical 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 HQ 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 SNL/NM 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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Table 15
Hazard Quotients for Ecological Receptors at SWMU 234
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential HQ . HQ HQ Burrowing Owl
Ecological Concern Plant HQ? (Herbivorous)? {Omnivorous)? (Insectivorous)? HQ?2
Inorganic
Arsenic 7.0E-1 4.9E-1 4.4E+0 8.3E+0 3.5E-3
Barium 48E-1 6.0E-1 2.1E+0 3.6E+0 2.6E-2
Cadmium 9.7E-1 1.4E-1 1.4E-1 1.5E-1 4.7E-3
Chromium (total) 1.8E+1 3.1E-5 5.4E-5 7.7E-5 5.9E-2
Chromium VI 2.1E+0 .3.0E-3 5.3E-3 7.6E-3 —
Lead 2.6E-1 1.4E-2 1.1E-2 7.8E-3 7.6E-3
Mercury (Organic) 2.0E-1 1.5E-1 1.5E-1 1.5E-1 8.6E-1
Mercury (Inorganic) 2.0E-1 6.9E-4 6.9E-4 6.9E-4 1.2E-2
Selenium 1.3E-1 2.7E-2 4.0E-2 5.3E-2 8.6E-3
Siiver 5.0E-1 4,6E-3 2.8E-3 1.2E-3 -
Organic
Acenaphthene 3.5E-4 1.2E-5 5.5E-4 1.1E-3 -
Anthracene 1.2E-3 3.9E-6 3.4E-4 6.8E-4 —
Benzo(a)anthracene 1.4E-2 1.6E-3 4.8E-1 9.5E-1 -
Benzo(a)pyrene 2.4E-2 . 2.0E-3 8.5E-1 1.7E+0 -
Benzo(b)fiuoranthene 2.8E-2 1.9E-3 1.0E+0 2.1E+0 -
Benzo(g,h,i)perylene 1.7E-2 1.2E-3 6.4E-1 1.3E+0 -
Benzo(k)fiuoranthene 2.6E-2 " 1.7E-3 " 1.0E+0 2.0E+0 ~
Bis(2-ethylhexyl)phthalate - 1.4E-5 1.0E-2 2.0E-2 5.2E-1
Carbazole - - - - -
Chrysene 2.4E-2 2.2E-3 8.3E-1 1.7E+0 -
Di-n-buty! phthalate 1.0E-4 5.7E-7 6.2E-5 1.2E-4 1.2E-3
Dj-n-octyl phthalate - 1.1E-6 2.3E-4 4.5E-4 -
Flucranthene 2.5E-2 4.1E-4 6.1E-2 1.2E-1 -
Fluorene 3.7E-4 1.3E-5 8.4E-4 1.7E-3 -
Indeno(1,2,3-cd)pyrene 1.9E-2 1.3E-3 7.1E-1 1.4E+0 —

Refer to foctnotes at end of table.
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Table 15 (Concluded)
Hazard Quotients for Ecological Receptors at SWMU 234
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential HQ HQ HQ Burrowing Owl
Ecological Concern Plant HG2 (Herbivorous)? (Omnivorous)? (Insectivorous)? HQ?

Phenanthrene 7.7E-3 2.2E-3 2.3E1 4.6E-1 —
Pyrene 3.4E-2 6.2E-4 1.4E-1 2.9E-1 -

HIP { 2.4E+1 | 1.4E+0 | 1.3E+1 2.4E+1 1.5E+0

2Bold values indicate the HQ or HI exceeds unity.

5The HI is the sum of individual HQs.

HI = Hazard index.

HQ = Hazard quotient.

SWMU = Solid Waste Management Unit.

- = Insufficient toxicity data available for risk estimation purposes.
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Table 16

Internal and Exiernal Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 234

117272002

Maximum
Concentration Internal Dose External Dose Total Dose
Radionuclide (pCi/g) {rad/day) (rad/day) (rad/day)
Th-232 6.5E+0 2.6E-6 1.2E-3 1.2E-3
U-238 1.8E+0 1.8E-5 2.7E-4 2.9E-4
U-235 2.78E-12 3.0E-6 4.5E-6 7.6E-6
Total. 24E-5 1.5E-3 1.5E-3
&Parameter is nondetect. Concentration is the minimum detectable activity.
pCi/g = Picocurie(s) per gram.
SWMU = Solid Wasite Management Unit.
Table 17 o
Internal and External Dose Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 234
Maximum
~ Concentration Internal Dose External Dose Total Dose
Radionuclide (pCi/g) (rad/day) (rad/day) (rad/day)
Th-232 6.5E+0 3.8E-6 1.2E-3 1.2E-3
U-238 1.8E+0 7.3E-6 2.7E-4 2.8E-4
U-235 2.78E-12 3.1E-6 4.5E-6 7.6E-6
Total 14E-5 1.5E-3 1.5E-3

@Parameter is nondetect. Concentration is the minimum detectable activity.
pCilg = Picocurie(s) per gram.

SWMU = Solid Waste Management Unit.

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. ltis,
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 owlare
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 Background Concentrations at SWMU 234
Deer Mouse Deer Mouse Deer Mouse
Constituent of Potential HQ HQ HQ Burrowing Owl
Ecological Concern Plant HQ? {Herbivorous)? (Omnivorous)? {Insectivorous)? HQ?
Inorganic
Arsenic 4 4E-1 3.1E-1 2.8E+0 5.2E+0 2.2E-3
Barium 4.0E-1 5.0E-1 1.8E+0 3.0E+0 2.2E-2
Cadmium 1.7E-1 2.4E-2 2.5E-2 2.6E-2 8.1E-4
Chromium (total) 1.6E+1 2.8E-5 4.9E-5 71E-5 5.4E-2
Chromium Vi - - - - -
Lead 2.2E-1 1.2E-2 9.5E-3 6.7E-3 6.6E-3
Mercury {Organic) 1.7E-1 1.3E-1 1.3E-1 1.3E-1 7.1E-1
Mercury (Inorganic) 1.7E-1 5.7E-4 5.7E-4 5.7E-4 1.0E-2
Selenium 5.0E-1 1.0E-1 1.5E-1 2.0E-1 3.3E-2
Silver 2.5E-1 2.3E-3 1.4E-3 6.0E-4 —
HIP | 1.8E+1 1.1E+0 [ 4.9E+0 8.6E+0 8.4E1

aBold values indicate the HQ or Hl exceeds unity.

bThe HI is the sum of individual HQs.

HI = Hazard index.
HQ = Hazard quotient.

SWMU = Solid Waste Management Unit, ‘
- = Insufficient background or toxicity data available for risk estimation purposes.
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would"ts_e 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 & 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, and
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 V} is predicted for this site based upon the mean concentration. For the
six COPECs that showed HQs greater than unity (benzo[alpyrene, benzo[b){luoranthene,
benzo[k]fluoranthene, benzo[g,h,iJperylene, 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,
benze[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 concentratlon
and the contribution of background risk.

VII.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 1o 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 V1, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)flucranthene,
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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VIL.3.7 Screening Assessment Scientific/Management Decision Point : i

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 tharoughly. With respect to this
site, ecological risks are predicted to be low. The scientific/management decision is to
recommend this site for NFA.
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

' Introduction

Sandia National Laboratories/New Mexico (SNL/NM) proposes that a default set of exposure
routes and associated default parameter values be developed for each future land use
designation being considered for SNL/NM Environmental Restoration (ER) project sites. This
default set of exposure scenarios and parameter values would be invoked for risk assessments
unless site-specific information suggested other parameter values. Because many SNL/NM
solid waste management units (SWMU) have similar types of contamination and physical
settings, SNL/NM believes that the risk assessment analyses at these sites can be similar. A
default set of exposure scenarios and parameter values will facilitate the risk assessments and
~ subsequent review. '

The default exposure routes and parameter values suggested are those that SNL/NM 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), SNL/NM proposes that these default exposure
routes and parameter values be used in future risk assessments.

At SNL/NM, 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 cther
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites, the biological resocurces present and propesed land use
scenarios for the SNL/NM SWMUs. At this time, all SNL/NM 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 scenatrios will be addressed in this document.

The SNL/NM ER project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent Hazard index (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
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Ingestion of contaminated surface water while swimming ‘
e Dermal contact with chemicals in water

* Dermal contact with chemicals in soll

* 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 radionuciides).

Based upon the location of the SNL/NM SWMUSs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land
use scenarios to determine which should be considered in risk assessment analyses (the

last exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, currently no
consumption of fish, sheilfish, 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 environmenta! conditions. As documented in the RESRAD computer code manual
(ANL 1993}, risks resulting from immersion in contaminated air or water are not significant
compared to risks from other radiation exposure routes.

For the industrial and recreational land use scenarios, SNL/NM ER has, thérefore, excluded the '
following four potential exposure routes from further risk assessment evaluations at any
SNL/NM SWMU:

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming.

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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vy Table 1 :
~ ' Exposure Pathways Considered for Various Land Use Scenarios
Industrial Recreational Residential
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water drinking water drinking water
Ingestion of contaminated soil Ingestion of contaminated soil Ingestion of contaminated soil
Inhalation of airborne Inhalation of airborne Inhalation of airborne
compounds (vapor phase or compounds (vapor phase or compounds (vapor phase or
particulate) particulaie) particulate)
Dermal contact Dermal contact - | Dermal contact
External exposure o penetrating | External exposure to Ingestion of fruits and vegetables
radiation from ground surfaces penetrating radiation from
ground surfaces
External exposure to penetrating
radiation from ground surfaces

Equations and Defauit Parameter Values for Identified Exposure Routes

In general, SNL/NM expects that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure to radiation 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

u calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiclogical pathway analyses with the RESRAD code may be found in the
RESRAD Manual (ANL 1993). Also shown are the detfault values SNL/NM ER suggests for use
in RME risk assessment calculations for industrial, recreational, and residential scenarios,
based upon EPA and other governmental agency guidance. The pathways and values for
chemical contaminants are discussed first, followed by those for radionuclide contaminants.
RESRAD input parameters that are left as the default values provided with the code are not
discussed. Further information relating to these parameters may be found in the RESRAD
Manual (ANL 1993).

Generic Eguation 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 ail
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)

|V
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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.

The 1otal 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 1E-6 for Class A and B carcinogens and 1E-5 for
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a
guantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site.
This estimate is evaluated for determination of further action by comparison of this quantitative
estimate with the EPA standard Hi-of unity (1). The evaluation of the health hazard due to
radioactive compounds produces a quantitative estimate of doses resulting from the COCs
present at the site. '

The specific equations used for the individual exposure pathways can be found in RAGS (EPA
-1989a) and the RESRAD Manual (ANL 1993). Table 2 shows the default parameter values
suggested for used by SNL/NM at SWMUSs, 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 SNL/NM 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 assumpticns are not valid, the parameter values will be modified and documented.

Summary

SNL/NM proposes the described default exposure routes and parameter values for use in risk |
assessments at sites that have an industrial, recreational or residential future land use scenario.
There are no current residential land use designations at SNL/NM ER sites, but this scenario
has been requested to be considered by the NMED. For sites designated as industrial or
recreational land use, SNL/NM 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 SNL/NM 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, SNL/NM will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.

AL/11-02/WP/SNL:rs5177.doc G-50 301462.229.05 11/27/02 5:08 PM
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Table 2
Default Parameter Values for Various Land Use Scenarios
Parameter | Industrial | Recreational I Residential
General Exposure Parameters
Exposure frequency 8 hr/day for 250 day | 4 hr/wk for 52 wkiyr 350 day/yr
Exposure duration (yr) 2580 302b 3020
Body weight (kg) 7020 70 adultab 70 adultab
15 child 15 child
Averaging Time (days) : _
for carcinogenic compounds 25,5502 25,5508 25,5502
(=70 y x 365 day/yr)
for noncarcinogenic compounds 9,125 10,950 10,950
(= ED x 365 day/fyr)
Soil Ingestion Pathway
Ingestion rate 100 mg/day* 200 mg/day child 200 mg/day child
, 100 mg/day adult 100 mg/day adult
Inhalation Pathway
Inhalation rate (m3/yr) 5,0002.0 260d 7,0003,4
Volatilization factor (m3/kg) Chemical specific chemical specific chemical specific
Particulate emission factor (m3/kg) 1.32E92 1.32E92 1.32E92
Water Ingestion Pathway
Ingestion rate (liter/day) | 2ab ] 2a.hb | 2ab
Food Ingestion Pathway
Ingestion rate (kg/yr) NA NA 138bd
Fraction ingested NA NA 0.250d
Dermal Pathway
Surface area in water (m?3) obe obe 2be
Surtace area in soil (m?3) 0.53be 0.530.2 0.53be
Permeability coefficient Chemical specific chemical specific chemical specific -

2Rigk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
bExposure Factors Handbook {(EPA 1989b).

°EPA Region VI guidance.

9For radionuclides, RESRAD (Argonne National Laborétory, 1993, Manual for iImplementing Residual
Radioactive Material Guidelines Using RESRAD, Version 5.0, ANL/EAD/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).

m?® = Cubic meter(s).

mg = Milligram(s).

NA = Not available.

wk =Week.

yr  =Year.
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DOCUMENTATION COMPLETENESS CHECKLIST (
(DPATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Project Name Page 1 of 4

Case Number
Sample Numbers 2/ 7/5 &

/V?/iﬁ’;

7
ARICOC No. 2 8% Analytical laboratory ,f_ e, SDGNo, 77 - &2/
AR/COC No. _ Analytical laboratory SDG No.
AR/COC No. Analytical laboratary SDG No.
AR/COC No. Analytical laboratory 8DG No,

In the tables below, mark any information that Is missing or incorrect.

1.0 Sample Collection l.og

Completa? Carrected?

liem Yas No Yes | No™

Date
Sheet number and total number of sheais below
General inlormatian
Sample description
Sample 1D number(s} and frachon number(s)
Location
Tima of sample collection
Sample type
Depth below surlaca
QcC sampla?®
Comments
Analyses requested
Praject informalion
Project name
Case numbsriservica ordar number
Contact information
Tumnaround time
Regulatory program -
Special QC requirements
Sample team mamber(s), their signature(s), and initials
Sample tracking information {the "Data Entered” and "By spaces may ba empty)

SIS RSNV (R

2 Pascribe any uncorrected deficiencies i Seclion 5.0, "Complelsness Assessment,” below.
Commants ara onj j .97 ather samples, this item can ha blank.

] |
# SHVYIHS
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Attachmant A
Page 14 of 15
July 1994

DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)

2.0 Analysis Reguest and Chain of Custody Record

Page 2 of 4

hem

Complste?

Cowacled?

Yas Na

Yes No®

Page numbaer and iolal number 0! pages

Prajest information

_Sample shipping Informanion

Coniract and case number

SMO auwhorization sipnaiure

Locatlon intormation

Samgpla number(s)Araction number{s)

|['semgs 15 information

Date/iime sample(s) colleciad

Sample mairix

Conainer 1ypais)

Sample velume

Praservative (chemical and/or ihepmal)

Sample callsction meihod

Sample lype

Required anatyical testing

Sampls Informarion

Special insiruclion/QC requiramenis

Cusiody racors

Lab sample number -

SRRSR G IRRERRY, VR \

Condition upon receips

® Nescribe any uncormrecied deliciencias in Section 5.0 "Compleleness Assessment” belaw.

3.0 Pocument Comparisan

fiem

Complete?

Corracied?

Yes Na

Yes Na?

Pates on Sample Collection Lop and AR/GOC agres,

Sample 1eam mermbers on Ihe Sampla Collecijon Log and 1he AR/COC apres.

Sample ID numbers on Sample Colleciion Log and AR/COC agrea,

Date and 1iime on Sample Collsclion Log and AR/COC agree,

Analyses raquesied an AR/COC agree wiih those shown on Sample Calleciion Leg,

Project intormnation on Sample Cofiection Log and AR/COC agree,

The sample lecation on the Sample Collecion Log agrees with the AR/COC and project- specific
plan requirements of suthorzad changss o the plan(s).

[ The number of Invesiigalive and QC samples callecied was shat specilied {7 the projeci-specific
plan(s} or authorizad chapges o the plan(s).

The analyses requesied on the AR/COC wera those spacilied in the projeci-specilic plan(s} or
awhaorized changes 1o the plan(s}.

T NNRRERE

B Oescrihe dny uncoriecied defj

'E)t:ias in Sexiion 5.0 #Complsfeness Assessment.” helow.

Reviewed by:

AL/Z-G4/WP/SNL:SOPI0ASA T

Date: YA s d
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Atlachment A
Page 15 of 15
July 1994
’ N DOCUMENTATION COMPLET.ENESS CHECKLIST (
./‘ (DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page 3 of 4
' 4.0 Analytical Laboratory Report
Completa? -Comrectad?
Htem Yes No Yes | No*
Data raviewad, signature - e |
Dale samples receivad v
Method reference number{s} -
Quality control data
Matrix spike/matrix spike duphcale data ] 4
Narrative completa ' ' Y

"_‘ Describe any uncomrected deficiencies in Section 5.0 "Cormpleteness Assaessment” befow.

5.0 Completeness Assessment For each section below, mark the appropnale box and describe any
problems that remain unresalved, .

- 5.1 Sample Collection'Lag _ ) Yes No
All boxes on the Sample Collection Log are complete: El/ [ (
Some boxes have been checked no; all problems are resolved, _ D/ )
o It any bnxe ave een checked no, describe problem and res&zlylon' , 7 o
7 AP P L g 1 XA & - S . : X & éf‘ I
A M s, , MMW/
toftor, a5z /’ e a3 i tf, sheidd iz ppefect arse Wby At //
qH7 f&&@{//fﬁ’ fs The e 5 b pre Jo 7 4{"4’ (fg ) bz s 7 1 ,,;,;(
pregraet pen il ’*“?’L"’”
5.2 Analysis Request And Chain Of Custody Flecord AR/COC = Yes No
All baxes on the AR/COC review are complete: _ (] O
Some boxes have been checked no; all problems are resolved. m] (|

If any boxes have been checked no, describe problem and reso!utlon

zg.g'f/

/ MM /’fﬂ /
LD=2F ’?“f

AL/2-94/WP/SNL:SOP3044A R1
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Rev.
Attachment A
Page 16 of 15
July 1694
DOCUMENTATION COMPLETENESS CHECKLIST ‘
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page (4 of 4
5.3 Decument Comparison Yes No
All boxes on the Document Camparison are complete: 8- 0O
Some boxes have been checked no; all problems are resclved. 88— 0O
ave been checked na, descnbe problem and resolutmn
. elet 7T poalit ol te
2 22 ls 2.
5.4 Analytical Laboratory Report , Yes No
All boxes on the Lab Report review are complete: <0 (]
Some boxes have besen checked na; alf problems are resolved. " 0
if any boxes have been checked no, describe problem arT reso ;}t /9n - |
L. g ass TRp( FHE lh sz TREY Ly
wLE S : _ 7
BASED ON THE HEVIEW;C/)QU!\&,ENTATION IS COMPLETE: CYes [ONo
2 Approved by:* '

Date:

* Task/Project Leader must approve data package.

COMMENTS:

AL/2-94 WPISNL:SOPA0A4A A1
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Page 13 of 17
- . July 1984
~ DATA QUALITY INDICATOR CHECKLIST!
{DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

'Pro]ect Name ),d//,a 4&&’% 6,‘, / ﬁ Page 1 of 5

Case Numbar fé 22.2

Sample Numbers £ 7_,;*25’(:9 5’// 2}":%

AR/ICOC No&w‘y‘;" Analytical laboratory i it 8DG No,_ 27— P/

AR/COC No. Analytical laboratory SPG No.

AR/COC No. Analytical laboratory $SDG No,

AR/COC No. Analytical laboratory SDG No.

'1.0_EVALUATION |

ltem Yes | Neo If no, Sampls 1D Ndp IFraction(s) and Analysis J]
1) Sample vnlume coptalner, and - M FxZ - - 5/ ~/
' preservation correct? = I/ ; 6/ /J/7 2 ML&Z&?—’
. r?_ S / wzma-'f’
: b3l P THEL T gégggér;j |
2) Holding times met for all , rpﬁje’ﬂ"/,l/ﬁ /2 _‘5‘?/ évé B D rdl e
samples? _ (/a 5 v 4

Q/

3) Reporing units appropriate for the
matrix and meet project-specitic ‘/

roquirements? -

4} Quartitation fimit met for all

samples? d
5) Accuracy
| a) Laboratory contral sample V4
accuracy reported and met for
all samples?

b} Surrogate data reported and

met for all organic samples /
analyzed by a pas chroma-

agraphy technigus? } W, L

Reviewed

. AL/2-D4/SNL:SOP3044B.A} _
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Page 14 of 17
July 1894

@

DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page2af 5

llem

Yes

No

If no, Sample 1D No./Fraction(s} and_‘Analysis “

¢} Matrix spike recovery data
reported and met for ajl
samples for which it was
requésted?

Wf?

|

6)

Pracision
a) Laboratary control sampie

precision reported and met for

all samples?

v

k) Matrx spike duplicate RPD
data reponied and met for all
.samples for which § was
requested?

Blank data

a) Method or reagent blank data

reported ans mat for all
samples?

by Sampling blank (e.g., field,
trip, and equipment) data
reported and mst?

B)

Narrative included, correct, and
complete?

2.0 COMMENTS: Allitems marked "No” above must be explained in this section. For each item, give

SNL/NM ID No. and the analysis, if appropriate, of all samples affected by 1he finding.

AL/2-94/SNL:SOP30448.R1

Reviewed by:

Date:
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

2.0 COMMENTS CONTINUATION SHEET

TOP 84-03
Rev. D
Attachment B
Page 15 of 17
July 1884

Page 3 of 5

Reviewed by:

Date:

- AL/2-04/SNL:SOP3044B.R1 _
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Attachment B
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( ¥
DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 of 5

3.0 SUMMARY: Summarize the findings in the lable below. List only samﬁleslfracﬁons for which
deficiencies have been noted. Use the qualifiers given at the end of the 1able i possible. Explain any

other qualitiers in the comments coiumn. -
Sample/ .
Fraction No. Analysis Qualifiers Comments

IER 5 | pPe - \TA "ﬁgér/gﬂﬂ gz é‘u& for /'

Z/—é' & ] r;}!ﬂ’%’c—'ﬂ' Suf'f-ﬁ’ -1/7 : }
£7 -5 ‘ A M«J%«fﬁ# ‘
737 ’ : -
;{,}/_.é i '

r5 =% Y

7% I, P

Wﬁ‘fifw" Clea P/ \4 ]
ogEs~r | dpee N8 | Ee (7 w%}ﬁfy&pfrfff/ﬁ/ |

A@mgn sha éﬁi a!':amplos re 7’ . tr

QUALIFIERS: :

J = Estimated quanlity (provide reason) Q = Quantitation limit does not meat criteria

B = Contamination in blank (indicate which blank} A = Laboratory accuracy doas.not meet criteria

P = Laboratosy precision does not mest criteria U = Analyte is updetected (indicate which analyte and

R = Reporting units inappropriate reason for qualification)

N = There is presumptive evidence of the presence  NJ = There is presumplive evidence of the presence of the
of the material ' material at an estimated guanity.

UJ = The material was analyzed for but was not
detected. The associaled valua is an estimate
and may be inaceurate or imprecise.

Reviewed by(/f'7 //f )

Date: /Jﬁ ‘éj ;}? '5/

AL/Z-04/SNL:SOP3044B.RT _



"y B DATA QUALITY INDICATOR CHECKLIST

(DATA VERIFICATION/VALIDATION LEVEL 2--DV2)

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET

TOP 94-09
Rev. D
Attachment B
Pags 17 of 17
July 1994

Page 5 of 5

Sample/ -_
Fraction No. - Analysis Qualifiers

Comments

|
|
|

Approved by:*

Date: r///’/' ~ Zg’fﬁ‘?" Date: -

"Task/Project Leader must approve data package.

./ AL2-94/SNL:SOP3044B.A1 _
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DOCUMENTATION COMPLETENESS CHECKLIST

(DATA VERIFICATION/VALIDATION LEVEL 1~DV1)

Projact Name Site ¢4 Page 1 of 4
Case Number ; Fe A, T o
Sample Numbers o(7£74, 277777, e/ F2F 04727 87 jff’é' 22 FET pr 2 F PO, 0f PPV

ARICOC No. 2275 T Analytical laboratory Fosw s - 572 SDG No. &/ 274~ 7.
ARICOC No. g 277 Analylical laboratory Zeg st rme - J7¢ SDG No.py2p 25 2.

AR/ICOC No. o< 771" Analytical laboratory Zy., g ~ J7¢ SDG No.zorz P24 - 1.
ARICOC No. Analytical labaratory SDG N,

In the tables below, mark any information that Is missing or Incorrect.

' 1.0 Sample Collsction Log

e R

- Sheel pumber and wtal nunbsr of sheets balew
Ganaral information
Sample descrptan
Sampla D number(s) and fraclion NUMBRA(S)
Location
Tima of sample collection
Sampla type
[ Dapih below suriace
ac sampll‘i‘ &a!:_{'
Comments
Analyses requasied
Tmioct inlormation
Project pame _
Case number/senice order numbar
Caniact infarmation
Tumaround tme . LoC
ﬁegulawy pragram
Special GG requirements
Sample team membaer(s}, their signature(a), and initials
"l Sample 1racking information (he EE:'a_E?ﬂana' and "By spaces may ba empty)
s

\N\ﬁé\\\\ SRR RIS \

h Dasmbe any unconrectad deficlenclas in Section 5.0, "Completeness Assassment,” hefow.
b Comments are only required lor QC sampies; for other samplas, this itsm can ba blank.

Reviewed by: M@éﬁ_

Data: ,:{/?—%Z'ﬁ"

INFORMATION COPY
SHEARS # 24549 _




TOP 94-03

Rev. 0

Atachment A

Page 14 of 1§ '
July 1954 )

DOCUMENTATICN COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page 2 of 4

2.0 Analysis Request and Chain of Custody Record

Complela? - Carneciad?
No Yes Nao®

flem

Page numhar and 1ofal number o pages
Projert infarmaricn

Sample shipping intormaiien

Conlracy and case number

SMO authorization signalure

L.ocalion infarmation

Sampie number(s)raciion number(s)

Sampte ID intormation . ,

Dajenima sampls(s) cailaciad

Sampie matrix

Coniaingr lype(s)

Sample voiume

Prssarvaliva (chemical and/or themal)

Sample collectian merhod <CL

Sampia 1yps

Required analyiical 1ssling

Sampla informaiion

Special insiruclion/QC requiremenis

Cusicgy reconts ﬁg s necrmdive
Lab sampia numbar

——

SRR R B RRCRE R R R e

Candilion upon recaips

" Describe any uncogrecied deliciencies in Seciion 5.0 "Completeness Assassmeni” below,

3.0 Document Corm:arlsun

Complea? Conecleq?

liem Yas No “Yos No _|
Datss on Sampln Collection Log and ARVCOD agres, v 1
Sample jeam members on the Sample Colleciion Log and the ARYCAC agrea, Hiwr™ v v '
Sample I} numbers on Sample Colleciion Log and ARYCOC aprea, (s
Date and lime on Sampie Coilectian Log and AR/CAC agrea. w
Analyses requasiad on ARPCOC agree with those shawn on Sample Coliection Log. w
Project infarmalion en Sampla Coffeciion Log and AF/CQLC agree. . o
The sample lacation on the Sample Colleciion Log agrees with the ARCOC and projecs- spacilic
plan requiremsnis or awhorized changas io the plan{s}). m
The number of invesiigative and QC samplas colleciad was that specilied in the project specnlu:
plan(s) or aulhorized changas (o the plan(s). /Uﬂ;
The analysas requested on the AR/COC were those specified in the project-specific planis) or iy
aulheorized changes ta the plan(s). /(/114

3 Describe any uncorrected deficiencies in Semion 5.0, "Completaness Assassment,” Dalow.

Reviewed by: %ﬂ/ @4,/?, | Date: /‘(/ég/fﬁ’

-

AL/Z-B4/WP/SNL:SOP3C44A. A1
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Rev. 0
Altachment A
Page 15 of 15
July 1884
DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page 3 of 4.
4.0 Anélyﬂcal Labaratory Report
Complare? Correct

Itefn No Yos

Data reviewed, signature
Dale samplas raceived

Yes
w
' v
Method reference number(s) B2
S
o
v

Qualily contre} data
Marrix spike/matrix spike duplicata data
Namative complete

—
— ] 4___,___1

— e

% Doscriba any uncotrectsd deficiencies in Section 5.0 *Complelanass Assassment” balow.

5.0 Completeness Assessment For each section below, mark the appropriate box and describe any.
prablems that remain unresolved. :

5.1 Sample Collection Log . Yas No
All boxes on the Sample Coliection Log are complete: EI/ (]
Some boxes have been checked no; all prablems are resolved. O a

it any baxes have been checked no, describe problem and resolution:

5.2 Analysis Request And Chain Of Custody Record AR/ICOC
All boxes on the AR/COC review ara complete:
Some boxes have been checked no; all problems are resolved.

B

‘“\l?-.f
oo

It any boxes have been checked na, describe problem and resolution:

Reviewed by: é / ) 125;/&

Date; I;/Z‘Z'/¢f/-

AL/Z-94/WP/SNL:SOP3044A.R1
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DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)

If any boxes have been checked no, describe problem ant:I
SCL-OIeDP fnfr O Mot dlowe_gos gl o o

Page 4 of 4
5.3 Document Comparison Yes Nao
All boxas an the Doecument Comparison are complete: B 0
Some boxes have been checked no; all problems are resclved. 0 [3/

resolutian;

I %;f‘[@ o 06 007?&!/

5.4 Analytical Lahoralory Repon _
All boxas on the Lab Raport raview are complete:
Some boxes hava been checked no; all problems are resolved.

It any hoxes have been checked no, describe problem and reso!utton

X% COC s é’a’ rdﬂ(, 4‘: fi’vc.r’ zn;/s /75//;75’??1

2148 8y 7&»’4 20s

e

.a (o

Al 71!)'9 A

JZ v Ve - a.-'/v/

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE:

OYes B’ﬁo

Reviewed by: %fgﬁ j;;{ % Approved by:"
Date: __ ¢ /ray/%s Pate:

* Task/Project Leader must approve dala package.

COMMENTS:

AL/2-84/WE/SNL:ISOP3N44A.RT
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Attachment B
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./, E ' July 1994
DATA QUALITY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEVEL 2-—DV2)

Project Name ﬁ{zé’ ¥ Page 1 ol &
Case Number J6 32 . THO

Sample Numbers £/ 7.7 7€, £/ 2777, 27777 ,;Wf?f OI2P/E, Lw'sz A, 217

ARICOC No. 0 7£ 7 Analytical laboratory ﬁu@,ém. - Jn SDG No / 7F XK -2

AR/ICOC No. 2077 _  Analytical laboratory 2z, hove - S7¢ SDG No._gr 74 26-2
ARICOC No. #0273 Analylical laboratory &y, lerra - J72 SDG No_g/zd Z4- 2.
AR/COC Na. Anatytical laboralory SDG No,

1.0 EVALUATION

ltam Yes | No If no, Sampla 1D No./Fraction(s) and Analysis

1} Sample velume, container, and

preservation correct? / '

i

2} Holding times met for all

.’ | J samples? ' /

3) Reparting units appropsiate for the / N Toibsur = all ma;ﬂ/?f

matrix and meet project-specific

requirements?

4) Quanlitation limit met for all Tty =Y Loy £
| samples? /
' Carzrstre - 2l )‘I?W,é‘f
5) A)c:ctiragy I | / vz ety v
a) Laberatary conirol sample
accuragy reported and met for x Qﬁﬁ Lifense reeh Y1/ T -OL Hs
- all samples?

k) Surrogate data reporied and

analyzed by a gas chroma-

met for all organic samples NA(

tography techniqua?

b

Reviewed hy: g‘ﬂﬁ#/ﬁg
Date: __/Z/1/%4

o

ALI2-94/SNL:SOPI044B.RYT _ -



TOPR 94.-03

Rev. 0
Anachment B ‘
Page 14 of 17
July 1994
DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 2015
item Yes | No Il no, Sample ID No. IF?action(s) and Analysls - j\
tri i t
¢) Matrix spike recovery data A_wHM% g o porre 0 ,{. /, o
reparted and met {or all \/ o
samples for which it was K{i{’f ~1¢ neerpocakel ThAo/75 I
requssied? lJ
B) Precision . . A’W.—anf\hﬂ G—L RESporASE r'L/(/Q‘L
a) Laberalory control sample
precision reponed and mat for N A ﬁffﬁw—c Meoryaceke /95
all samples?
A h) Mairix spike duplicate RPD Aumr\-“r\»\ b t-z’f(.-'\.vc. n/'/‘”,
: data reported and met for all 1&
- samples for which it was N ﬁﬂ’f‘m* D eninge rde "/"/‘*5’
requested?
k 7) Blank data . -
a) Mathod or reagent blank data / ) ‘ . "
reported and met for all
! samples?

b) Sampling blank {e.g., field,
f trip, and equipment) data /Uﬂ

reponted and met?

B) Marralive includad, correct, and , ,
complete? ' /

2.0 COMMENTS: Al items marked "No" above must be expléined in this section. For each iiem. give
SNL/NM 1D No. and the analysis, if appropriata, of ali samples aflected by the finding.

N e Mﬁr‘%&/&v eaé 9L af[j_’f){' yfj/ér fw‘%”dr'/ﬁ( b pll AR

2) Sner ﬁ*ﬁ&m er#/,)‘ j[/ﬁ Zo /f'ﬂ’éél‘flﬁzn _r ol 74- 24 4 2/

7) guona A% >ﬂ/ Ao ré m;w%r’kq% MJL#’rfé/gé A =2
%_ﬂﬁ"/éf /9’/!4/1/0/

Hewewed by: //-,yp/a’/

Date: 12/ L oy

ALR-Q;ISNL:SOP3044B.H1



TOP 84-03

Rev. 0
Altachment B
Page 15 of 17
l July 1994
DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 30l 5

20 COMMENTS CONTINUATION SHEET

é,jz’f/, A( /‘K{%’f‘zfr} 74’ Lo "4)7#6 - Kéag o J-JJTJ%J'

Veondd < B

z(:ﬁ[ Fingt ey (/ gcj ‘hfpz;w'o‘rn-/;j 7"/’ ’/7’!’.' oL - H#5

Reviewed by: %f -'/’%p,/ﬂ/!z
~ Date: f?!‘f/‘??

AL2-94/SNL:SOPI044A.R1 _



TOP 94-03
Rav. ©
Attachment B
Pagae 16 of 17
July 1094

DATA QUALITY INDICATOR CHECKLIST
(PATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4 of 5

3.0 SUMMARY: Summarize the findings in the table balow. Lié! only samples/ractions for which
deficiencies have been noted. Use the qualifiers given at the end of the {able if possible. Explain any

other qualifiers in the comments column. -
Sample/
i Fraction No. Analysis Qualifiers Comments
O/ 7F76-2 Citarn QR N\l > pepmesdot A u
- 14 " "
! b12P77-1 éﬁﬂ«n—-.ﬂ. cZ ,,_/}7,44 >,{3_;@éj oF n

Anach coninsation sheel for afritional 3omples

QUALIFIERS: | |

J = Estimaled quantity (provide reason) Q= Quantitation fimit does nol mael crileria

B = Contaminalion in blank (indicate which blank} A = labaralory accuracy does nat meet crilefia

P = lLaborafory precision doas not meet criteria U = Analyle is undetected [indicale which analyte and

R = Reporting units inappropriate “reason for qualification) :

N = There is presumptive evidence of the prasence  NJ = There is presumplive evidence of the presence of the
of the malerial material at an estimated quantity.

UJ = The material was znalyzed for but was nol
detected. The associaled value is an estimate
and may be inaccurate or imprecise,

Reviewed by: // Lﬁ-é;

Date: L2y Sy
77

AL/2-94/SNL'SOP044B.R1 _
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DATA QUALITY INDICATOR CHECKLIST

TOP 94-03
Rev. 0
Anachment B
Page 17 of 17
July 1894

(DATA VERIFICATION/VALIDATION LEVEL 2-—DV2)

SAMPLE FINDINGS SUMMARY CONTINUATION SHEET

Page 5¢of 5

Reviswed by:

Pata: IR P74
2 L

Date:

Sample/ - ,
Fraction No. Analysis Qualifiers Comments
! 1!
e e Approved by

~ "Task/Project Leader musl approve data package.

AL2-84/SNL:SOP3044B A1

-
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TOP 94-03
Rov. 0
Atachment A
Page 13 of 156
July 1994 _
DOCUMENTATION COMPLETENESS CHECKLIST <ie 234
(DATA VERIFICATION/VALIDATION LEVEL 1-—-DV1)
Project Name ﬁ?mL/%fM Pags 1 of 4
CasaNumber___ . 7« 7e dd0
Sample Numbers U2 L 2T ,gz&@g 01308¢- 3 01F - 2/2877, ok of )
AR/ICOC No. 2£J Analytical taboratory (2 hervm - J7Z  SDG No_£=7f
AR/COC No. 0787 Analytical laboratory SDGNo.__£27y
AR/COC No. @ 72£5" - Analytical laboratory SDG No.__£a Iy~
ARICOC No. 2777  Analytical laboratory ¥ SDG No.__ €754

in the tables below, mark any Information that Is missing or Incorrect.

A

1.0 Sample Collection Log

Item

. | Yes

Complete?
No

——

Dale TN

Sheel number and 1ol aymber of sheals balow

General informatian S

4 Y =
Sample description

N

Sample 1D number(s} and raction numbév{a),

.

Location ) .

Time ol sample collechon

Sample type

Dapth below surfaca

QcC sampla? -

Comments

Analysas requestad

Project information

Praject name

Case numbar/service order number

Contact information

. Tumaround tima

Regulatary program

Spedial OC requiremants

Sample team member(s], their signature{s), and initals

Sample tracking information {the “Data Enlerad” and “By" spaces may be empty)

* Describe any uncamecied daficiancies in Saction 5.0, "Camplaianess Assessment,” bajow,

® Comments are anly reguired lor QC samples; for other sampias, 1his ilam can be blank.
Reviewed by: ﬁz_;rﬁ . %‘/&z

Dale: __ 2-2F-75"

INFORMATION COPY

SHEARS #

sYsFT



TOP 94-03

Rav, 0

Attachment A

Page 14 of 15

July 1994 _ ‘ ' :

DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Fage 2 of 4

2.0 Analysis Reguest and Chain of Custody Record M
\\ Complate? Comecteq?

\ item Yeos No Yeos No®

Page numhar anhnlq number o! pages
Project Infermatisn \-\

Sampia shipping infarmatian \S
Contract and casa number \
SMO authorizatian signaure N ' .
L.azation informarian \

Sampla number(sidraciion numbar(s) .

Sample 1D information N

Datenime samplels) collacied \

Sample mavix VY :
Coniainer type(s) 5 3 ‘ T
Sample voluma ‘“(:J—
Preservaliva (chemical anaor thermal) N
Sampte collegiion melhod : N

Sample wype c L
Required analyiica! iesting o : \\
Sampla inlormatian ) 1
Special instruclion/QC requirements \
Cusiedy recants . N
Lah sampie numbar \

Cangirion upon receipt ' \J_l

% Describe any uncorrected daliciendes in Seaion 5.0 "Campleieness Assessment” below.

3.0 Document Comparisen

Comple|a? Comerted?
lism M Yas No Yos No'
Daw & Callection Log and AR/COC agree. b
Sample leam memhhmaws Colleciion Log and tha AR/COC agres.
Sample ID numbers on Sample Colleciion Tog-ang ARVCOC agree. '
Date and time on Sample Collection Log and ARCOC agree. ‘
Anatyses requesied on AR/COC agree wilh thase shown on Sample Catiection Log.
Project informaiion an ‘Sample Coliection Log and ARVCOC agree. \ /’ ///g
The sample location on ihe Sampla Colleciion Log agreas with the AR/COC and project spe‘alrr:-“vb .
plan requirements or authorized changes 1o tha plan(s). \\"7":? 5
The number of invessigalive and QOC samgles collecied was thas specilied in the projaci-specitie \%
plan{s)-or autharized changes 10 the planis), M~ )
The analysas requesied on tha AR/COC were thosae specified in the project-specific planis) or ~
autherized changes 1o tha plan(s). \_‘\

3 Describe any uncorrected deliciendias in Section 5.9, “Compleleness Assassment,” below.

Reviewed by: "//,Q{;é,, Date: & ST

AL/2-54/WP/SNL:SOP3044A.R 1



¥

TOP 54.03

Rev. 0
Atachment A
Page 15 ol 15
July 1954
* DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page 3 of 4
4.0 Ana;lytlcal Laboratory Report _
Completa? Corracted?
ltem Yes No Yeos No*
Data reviewed, signature — ' *’:L
Data samplas receivad -
Mathed reference number(s) v’
Quality conwal data d
Matrix spike/malrix spike duplicate data A4,
LNarrativa complata v

* Pescriba any uncorreciad deficlencies in Section 5.0 "Completeness Assessment” below,

5.0 Completeness Assessment For each section below, mark the appropiiate box and describe any

" problems that remain unresolved.

- 5.1 Sample Collection Log Yes Ne
All boxes on the Sample Collection Log are complete: O M=
Some boxes have been checked no; all problems are resolved. a 0o
If any boxes have been checked no, describe problém and resolutien: : /%/

5.2 Analysis Request And Chain Of Custady Recard AR/CQC Yes No
All boxes on the AR/COC review are complete: ) O
a (]

v

Some boxes have besn checked no; all problems are resolved.

I any boxes have been checked no, describe problem and resolution:

Reviewed.by: ,4/ [ 1'/

Date: 2-2¢. g(

AL/2-84WPISNL:SOP3044A.RY



TOP 94-03

Rev. 0
Atlachment A
Page 15 of 15
July 1994
DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
Page 4 of 4
5.3 Document Comparison : - Yes No
All boxes on the Document Comparison ar2 complete: 0 ()
Some boxes have been checked no; all problams are resolved. (] O

If any boxes have been checked no, describe problem and resolution: | M

5.4 Analytical Laboratory Reporl Ye Nao
All baxes on the Lab Aeport review are complete: A
Some boxes have been checked no; all problems are resolved. O |

If any boxes have been checked no, describe problem and resofution: -

BASED ON THE REVIEW, DOCUMENTATION |S COMPLETE: @fes ONo

Reviewed by: 'Z/ .Py&y Approved by:"

Date:  —=-2 950 Dale:

" Task/Project Leader must approve data package,

COMMENTS:

rz?‘r.‘ ﬁ"m ﬂm -

AL/2-94 WP/SNL:SOP3044A AT

&




TOP 94.03
Rav.0’
Agachmant B
Page 13 of 17
July 1994

~ DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name Z;;,mf ,47«47? Page 1 of &

Case Numher ,‘?5:5,2, T

Sample Numbers 2%z orr#is, 047890, 01 7PFY, 7P -0/ 28 77 2/ PO FI

AR/ICOC No. AF0 7 Analytical laboratory M/& - J7C SDG No.__ £29/F

ARICOC No. @ 787 Analytical laboratory . SDG No.__ £235
ARICOC No. 228 3 Analytical laboratary SDG No.__ £275
.AR/COC No. 2737 Analytical laboratory - SDG No. £IJv 7

1.0 EVALUATION

ltem Yas No I no, Sample D NoJ/Fraction(s) and Analysis

i 1) Sample volume, container, and

preservalion correct?

N

2) Holding timas met {or all

samples?

N

o |

3). Reporting unils approgriata far the

malrix and meet project-specific

<

requirements?

4) Quantitalion fimil met for all Ra-zre fes tomme ks

samples? ‘/

5} Accuracy

. a} Labaratory coptrol sample _ /

accuracy reporied and met for
ali samples?

b} Surrogate data reported and

mel for all organie samples ﬂ )4

analyzed by a gas chroma-
tography techniqua?

Reviewed by: ‘&éf‘f/ Q/ﬁi@

Dale: 2- 29Ty

AL2-94/SNL:SOPI044B.A1 _



TOP 394-02
Rev. 0
Attachment 8
Paga 14 of 17
July 1984

DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 20l 5

tem Yes | No If no, Sample 1D No./Fraction{s) and Analysis -

c) Malrix spike recavery data -

reported and met for all } ‘
samples for which it was NA
requested?

6) Precision

a) Laboratory conlrol sample
precision repnred and mot for Nndf
all samples? '

b) Maltsix spike dupiicate RPD ' o “
dala reported and met for all :
samples for which it was }J‘A’ II
reguesied? . ' l

_ —
7) Blank dala - e r'amma.ﬂ%f
a} Method or reagent blank data /

reparted and met for all

s2amples? ppf ) ok pradided.
b) Sampling bfank (e.g., fiald, ' |

trip, and equipment} data P 4 "

reported and mat?

8) Narrative included, correct, and ) 1
complete? ‘/ B

2.0. COMMENTS: All items marked *No" above must be explained.in this section. For each item, give
SNL/NM 12 No. and the analysis, if appropniate, of all samples aifected by the finding.

Reviewed hy: .4/ ./g’»ﬁ:{%y

Date: g-2.F7%3y

ALR-04/SNL:SOP30448. 11



TOP 94-03

Rev. 0
Attachment 8
Page 15 0l 17
July 1994
I DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 3oi §

2.0 COMMENTS CONTINUATION SHEET

N kax-i:-‘ln'\'\ofu Wads ¢ fer s se narmtiee ,_Sowne sw»réte oA

Lrcoedo S e requesird Mok £, e.-22€. ‘pf’é\l.ﬂc('—

T'\.oé’c &c Cl‘tqcri»- U\o&' ﬂ\rﬁ“- L&LLQ *B Coari(‘\“rm 'I\-_Dac;(_

J‘EL"" ‘{'D o‘tcﬁ’fl%\f}-’\ O”C ’\‘ﬁk— ‘fb\iﬁl—

23 @(WLS - 6\‘5}:?0“3’?2‘&‘{(3; (r‘}q%r’;}- V\“ p"u’m‘s ladle 'Qnr M:}thu DA,

Blonk resolt B £a-22€ vias goitive, Al WA one

S'J‘vag‘ﬂle ey b WSS i 8 e .&/h.a blank unlee.
‘TﬂaL l«é'z\zl_ér S\\eu\.i (ﬂwfgtlér ?L&VMMO(- S( \;,\:.‘.\“\.L

~ | . eolk  oa S’auv_,e‘f’ oaa-“-ﬂ

-Reviewed by: / kf/gﬁff’;u

© Dale: YAX il

o

AL2-04/SNL:SOP30448.R1 _



-TOP 94-03

Rev. 0 '
Anachmant B -

Page 15 of 17

July 1934

DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 4of 5

3.0 SUMMARY: Summarize the findings in the table below. List only samples/iractions for which
deficiencies have been noted. Use the qualitiers given at the end of the 1able il passible. Explain any

other gualifiers in the camments column. -
ample/ .
Fraction No. _ Analysis Qualifiers Commenis '
=) .
s fl
I .
™~ .
o
" "
\\-
~
ay
\\‘
Anach i she et for sdckinnal samples
QUALIFIERS:
J = Eslimated quanlity (provida reason) Q = Quantitation limit does not meet critesia
B = Conlamination in blank (indicale which blank) A = laboralory accuracy doss not meet criteria
P = labaoratory precision does not mee! criteria U = Analyte is undelected (indicate which analyte and
R = Reporing units inappropriate " reason for qualification) :
N = There is presumptive evidence of the presence  NJ = Thers Is presumptive evidence of the presence of the
of tha malerial matgrial al an eslimated quantily.

UJ = The material was analyzed for but was not
detected. The associaled value is an estimate
and may ba inaccurale or impresisa.

Reviewed by: %Er’é;

Dale: Z-2-P-Fy

AL/Z2-84/SNLISOP3044B.RT _ . -
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TOP 24-03

Rev. 0
Anachment B
Page 17 ol 17
July 1894
DATA QUALITY INDICATOR CHECKLIST
{(DATA VEH]FICATION/VALIDATIDN LEVEL 2—-DV2)
) ‘ Page 5 of 5
SAMPLE FINDINGS SUMMARY CONTINUATION SHEET
Sample/ -
%on No. Analysis Qualifiers Camments
T,
P .
‘\\\
ﬁ\‘
B
\\\
\?(
, 2,
R
\\\
\\l |
\\\-\
| \
\\
-..11 ;'.:-_ \
LY + X

Approved by:*

Reviewed by: '/4 E"f%éw

S s ol

Dale:

Dg_le:

*‘Task/Project Leader must apprave dala package.

ALR-94/SNL:SOP3044B 3

-




~
c
|
o
=
&
=
«
c
)
=
x
R=
@
o
©
a
4
=
-

EUETAL AN




'Y

Encofse

SNL/NiM 017880 SNL/NM 017882 SNL/NM 017883

W

Sandia
@ Nationel qy 1 017881 ENVIRONMENTAL PROGRAMS | 234 /| SCL- 01609 J
Laborator, SAMPLE COLLECTION LOG ArrcoC o acoe. D OEO
sFwmLsCLOER) Page_ ! oF B
SR Yo [ry |WEAMERSL Ay /S E lbaq [ FO°F | SapLG P s |oesa | 263-3370
SMPLMFFUDGEWHEHEFEHENGE FORMATION TION o~ ,
{NFORMATION sA£ Ta09 |"Site 234
PURPOSEDFSAMPLING:?r_»:/”’m-’“_il; As ce sz mond~ _f‘
SAMPLE MaTRX:  [Jeas [Jucun [Jsiupee [Jsoun [Jwaren-[J on B{s0n [ Haz wasTE [JoTHER @.&t}q ANALY_SSES
DESCRIPTION ?&35:““ [Jorum [17aNK [ JSURFACE WATER BJsoL [JWASTEWATER [JGAOUNDWATER [ JOTHER 5@ ‘tz%
. l H =
é Be id <58
ﬁm - Fraction ;%5;} é\fg;}lg o
, 8 NFE e
Time LOCATION COMMENTS > R =
QI7¥80 ~ | #3515+ 234 -0/~ 4 Surfae Soil  O-6% ' X
017880 ~A M¥T7 |54 23¥-0/— 4 Surfaer Sr/  0-67 X
017320 -5 IS |site 23 ~0(-A Subsutfacs_sow ! 6-3067 %
017980 — b 1944 |Srhe 72¢-0Ol — & <ub surfece sl 6-367 X
OI7F0 =7 WS Site 234-01 =B Subrface Sov| G-3LY — X |
¥ MOPT?EJ" 500 Sike 23 y-02-A4 Sm"-&g_ sl ) .-'(9” = s m}t/’ ) S X i'f*‘
o7l =2 459 |She 23 ~ 02 - A Sutfoel soil o-b LT b | X E
[ 017271 -3 _lI505|sik 234 - 02~ | Subsufsa soif G- 267 G T I O 4 ¢
[PROJECT Pg'g'f/cfr}«lzLﬁ reoyo Seza 300 _L oyt nkrand ﬁb"?-’k [SPs-5ys- g¥ss
*ADDITIONAL _ i
INFORMATION:
L@!ookﬂol.ﬂ
: NAME . SIGNATURE INIT COMPANY/ORGANIZATION
SAMPLE |1 PawpALL ROBERTS ol FobedtD Cl CDud/ FepeRA PRac@ AL,
MEMBERS ﬂoh £ Weﬂ‘m} INe .
e E Wi W 2l {?/'ﬂ// ; L dreans:
g ?gﬁ\ﬁi’!&E = -: ;»mnspoa Yy q‘ffé; B YA .
, 3 HiF = DATA EMTERED 1MM£D-'Y'\’| 4\"\ 33_ ? ({ - . . ‘ -
"NOTE A.ny adetaona] aam;plmg mfarmatmn must he recorded inan SNL Iesned Log Book or SCL Continuation Form vm‘.h a Reference ko entered in this apace,

WHITE - To Sr

‘s Marnagament Office

PINK- Originator

o sE compLer;

SNL/NM 0).884 SNL/NM 017885

I SMO



Sandia
National

ENVIRONMENTAL PROGRAMS

SCL- v/Lo g

|

o

Labpratorie SAMPLE COLLECTION LOG ARIGOC No: QOT0
SF20LSCE 1484] @ ! PagE L. oF =3
{Continuation}
ANALYSES
o
2 8 .
— i %8
. A Time LOCATION ' COMMENTS « 8 + 7’&@
L0788 - & 807 |Sike 23402 - A Subsurfaes soil (=367 x| |~
OV788l— 4 |i506] Site 234~ o0& - B Subsurfac _<er'] -3 X
017858~ 1 _lisao ! site 134- 03~ A Sudacs soil _ 0-67 .
L OI7%8a -2 132} Site 234 -03-A Sur soil -G X
Jl‘?%s#- [ |Mel5 [SiHe 23Y- 05 — 4 Surfred s;ﬂ -G X
017354 - 2L |161S | S 234~ 05 - A Surge sl 9-6L%
Jc = 5-; -
017984 -5 625 | Sif1 284 ~05 ~ B _|Subsurface soi | 6-36" X
Q7384 - 6 1625 | Side 239~ BTz R Subsurface Soil  b-367 X
017884 -7 li,15 | e z24-05- 2 Subsvifaes soil 6-306" X

WHITE - To Sample Management Oflice

PINK - Criginator




Sandia
National ENVIRONMENTAL PROGRAMS

SCL- 01609
Laboratories SAMPLE COLLECTION LOG ARICOC No.: ARKDC:
SFRNLECC (404 = . PAGE_D__OF_ 2
(Continuation)
i ANALYSES
Qe 2
3
Sope §§§g Jie | =
Time LOGATION COMMENTS 208 | 78 |
Q17885 -3 Nouo Isite 234-0L— & Subsurfaa sl (-367 X
Q7885 —~ 2 30 |Site 234-0b A Surfaes, <ol D—6* X
r7g%s - 1 I63° | Scte 22406 —A Suffae S ! o-L” X
OITERS -5 3 |Site, 23"{"0(.9"& Subsu/’pg_w Sy | JA’B(;"’ X
017885 -4 1637 ! sk 239-00 - B Sphsurfacs Sen ! {p-367 X
O179%% [136] ke 7234 X

oil "”}ZIP blanks

‘ WHITE - To Sample Management Office PINK - Originator




s 8

A

ndia

a,ma, ANALYSIS REQUEST AND AR/COC- 07802
Laboratones CHAIN OF CUSTODY RECORD §
SF7001,00C (12.99) pace ! OF > .
Depariment! No: 75 & o~ Dale Samgles Shipped: G2/ Bilte: Sandia National Laborateries
Project/Task M . T Rl a=re CamerWaybill No.: AWYy3z es Supplier Setvices Departmant
pmjacmam Tijwns ArreYo Lab Destnation: & ACQTE L, : P.D.Box 5800 MS(Q154 . -
Semplo Toam Membsrs 1964, Albens Leb Contact: PS DEEZ ol 5"7\)2]‘1 7 Albuguerqus, NM 87185-0154
6N 'f!‘,f o b S SMQ ContactPhone: FAn Fuiss o7 ConractNo: _ &7— 9723 cRA_
Send Repor to SMO: Dabla S’Iﬁf? | Case No. ,_ 340 3330 o g

Leboratery Copy

Raturn to SMO

@m Loghook Ref. Ne.t (] f Cp Q Cf SMC Refersnee No.: - - SMO Authorizalio »
Sample . Sample | DatefTime | Container | Sample . ) ! ) AabSample ¥ Cendition on
Nurrbar -lFtactloF Mat nx 1 Collocted Type Velume Preservative Requirad Analync'al Testing ' “Numbet [ 50
e rA [ s - ~
Or7880 ~ 1 | 15927 <l | Gines |S00m! | +d C T (218D /  &vAl52T0) H3B5 | ok
01 75%%0 - 2 |hisd 1y 500! TAL bl s Co010/T060), Crtl% Yas3% . T
= = =
D/7%%0 - 5 Iy St 1soml VB (%249) “3i37 ]
cl179%0 ~Lo . iy49 Glass | a0 ml TeH ($015) / GNA (5;70) 2 [
Cl7g30 -7 iy, | oo A TﬁL__ma*"a{s { (s010)7000Y, f-f"'t"* &3/2% . :
QI7%81 - | 1500 [ | TPH (5012 36 OB EREINS
el % ¥ 3 /
Posgibie Hazard )dentification Reference attached radiological screening for
ﬁﬁon—hmrﬂ [OFlammatle []Skinimtant [JPoisonB  [JRadiclogical specific cantact readings. ’
Turnaround Time Spodal Instructions’GT Requmments
' ol Dnuw Fequired Report Date * Ar‘\o'ytc. -Fg( 8 |’ +b of1'|1 l'{ C‘P %] rLP'(’v.’{"nQ
Sample Disposal ARG I S § tvack:
arpie Uispoter Matl 12 agqueous {rarkin
{JRetum 1o Chent ﬁphposa}\bygb Archive Uritl vad e e 3 09 &
11, Rofinquished On. 74w oauﬂsz;?z%e [ 0001 8. Retinquished by Oy, Dalo Time
1. Received by S A B O, 310 2576 Dan f o fifime 1O © O] 4, Recelved by o%. Date Time
2. Relnquishod by -~ 3., Craw O ¥4 257¢ Dals W s Ay yTime #4205, Relinquished by O, Date Time
2.Rocovndby * " ion fafs, OWETnr .  Dued/ g Tme s, |6 Recehedby O Dse Timo
a, naﬁnqmmﬂéy Ong. Dale Time €. Relinquished by On. / Date Time
3. Received by Org. Date Time . Faceived by O, Dae Tima
WHITE- ToAl .pany Samples,  BLUE- To Accompary Samples,  YELLOW- Sh _ uspense Gopy PINK- Fisld Copy



Sandia

ANALYSIS REQUEST.AND

m Nationa) . - | ) GO T g
Laborataries CHAIN OF CUSTODY RECORD .
SF 007,000 1285 {contipuation) pagE it op_sH= :
Project Name: T i tais Sl p g g Project/Task e brra¥aras i Case No.: BB, 30 0 '
Sample : Sampla | Date/Time | Container ] Sample . | ) I Lab-Sp, . | condition on
Number - Fraction Matrix Collscrad Type Voiume Praservative ) Required AnaJytnca!Tesmg .Nu.n"l;:-b ,stéb! '
I ~ o o 7 g :
Dber | [ TOH (%615, BRA (7370 SH3sT
g ) I Tal reedals fm‘rcﬁgn Y, ﬁ*u‘-}} - .!/_3/5"&. N
bogrs] N v R o ez 7,
[ biorst o2y st i VAT (wa4a) R
§ s |Unss [gocml TP %6i5), 6RA (9276) ¢35

GRS

five | Siaui s i VO (525 W3leE ]
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Mr. Kenneth Sajaz -
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616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: minteer@aol.com

Analytzcal Quality Associates, Inc.

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 rewew and
validation. :

Summary

All samples were prepared and analyzed with approved procedures using methads EPAB260A/B -
‘ VOCs, EPA8270C SVOCs, and EPABD15A/B 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 trichloroethene 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 sampies 44247-001 and -002 were >40% but <60%.

~ The associated sample results were ND and will be qualified “UJ.” The CCV %D of acetone for
soil samples -003 and -004 was >60%. The associated sample results were ND and will be
qualified "R" (unusable).

SVOC Anzlysis: 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-nitreaniline 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 %D 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 bls(2-ethy!hexyl)phthalate
results and the indeno(1,2,3-cd)pyrene results of samples

-005 and -006 were detects and will be qualified “J.”

2. DRO Analysis: in the method blank for the EB, DRO were detected. The associated sample
result was a detect, <56X the blank concentration, < the reporting limit (RL), and will be gualified
“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 %Ds 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 ND. 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 (R?
value) of 4-nitrophenol was <0.99 but >0.90. Also, the CCV %D of 4-nitroaniline for the EB, as well
as those of 2,4, 5-richlorophenol, 2,6-dinitrotoluene, 4-nitrophenol, and dibenz(a,h)anthracene were
>20% but <40%. However, all associated sample results were ND. Thus, no sample data were
qualified.

GRO/DRO Analyses: The initial and continuing calibrations met all QC acceptance criteria.
Blanks
VOC Analysis: No target analyles were detected in the method blanks except for the following. In

the method blank for soil samples 44247-003 and -004, acetone was detected. However, the
associated sample results were ND. Thus, no sample data were qualified.

SVOC Analysis: No target analyles were detected in the method blanks except for the following. In
the method blank for the EB, bis(2-ethylhexyl)phthalate was detected. However, the associated
sample result was ND. 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 surtogate %Rs met QC acceptance criteria.

Internal Standards (ISs)

VOC/SVOC Analyses: The IS areas and retention times (RTs) met QC acceptance criteria.
GRO/DRO Analyses: No ISs were required for these methods.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses

VOC Analysis: The MS/MSD analyses for all samples were performed on samples from other SDGs.
No sample data were qualified as a result. The case narratives stated that all QC acceptance
criteria were met.




SVOC Analysis: The MS/MSD analyses for the EB met all QC acceptance criteria. The MS/MSD
analyses for the soil samples were performed on a sample from another SDG. No sample data were
qualified as a result. The case namative stated that all QC acceptance criteria were met.

DRO Analysis: The MS/MSD analyses for the soil samples were performed on a sample from
another SDG. The case namative 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 MS/MSD analyses for the soil samples were performed on a sample from
another SDG. The case namative stated that all QC acceptance criteria were met. No MS/MSD
analyses were performed for the EB because it is a QC sample. No sample data were qualified as a
resull.

Laboratory Control Sample (LCS/LCSD) Analyses

All Analyses: The LCS/LCSD analyses met all QG acceptance criteria.

Other QC

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 resuits were
ND. 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 duplicate analyses comparability. No field
blanks (FBs) were submitted on the ARCOC.

No other specfic issues were identified which affect data quality.

Piease contact me if you have any questions or comments regarding the review of this package.



Anaiyttcal 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 documentatlon on the
data review and validation.

Summary

All samples were prepared and analyzed with a'pproved procedures using methods
EPA900.0 Gross AlphaIBeta, EPAS06.0 Tritium, and EPAS01.1/HASL300 Gamma

. '—\' —~ Spec. — —
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-1 03 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 resuits 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 (MS) 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 Anzlyses: The LCS analyses met all QC acceptance criteria.

Re_glicates

All Analyses: The replicate analyses were performed on sampies from other SDGs.
No sample data should be qualified as a result. The case narratives stated that all QC
acceptance criteria were met.

Traceri/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.

Ali Other Analyses: All sample results met negative bias QC acceptance criteria.

Other QC

All Analyses: No target analytes were detected in the équipment blanks (EBs). No
field duplicates or field blanks (FBs) were submitted on the ARCOC.

No other specific issues were identified which affect data quality.




Analytlcal Quality Associates, Inc.

616 Maxine NE
Albuquerque, NM 87123
Phone: 505-299-5201
Fax: 505-299-6744
Email: mintees@aol.com

MEMORANDUM
DATE: September 18, 2001
TO: File
FROM: Kenneth Salaz

SUBJECT: Inorganic Data Review and Validation - SNL

Site 46 Drilling, ARCOC #604316/604569,
GEL SDG #44247/442438, Project/Task No. 7225.02.02.06

See the attached Data Validation Worksheets for supporting documentation on the data revnew and
~ validation. :

Summary

All samples were prepared and analyzed with approved procedures using methods EPA6010B ICP-
AES, EPAT470/1A CVAA, and EPA7196A (Cr+8). Problems were identified with the data package
that result in the qualification of data. '

Cr+6 Angzlysis: 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.”

ICP Analysis: In the initial calibration biank (ICB} and/or continuing calibration blank (CCB) for
the EB, aluminum (Al), 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). The Ca, K, and Zn results were detects, <5X the DL, and will be qualified “J,B3.” All other
associated results were non-detect (ND) and will be qualified "UJ,B3.”

CVAA 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.”

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.”

GVAA 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 t

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 acceptahce criteria.
Blanks

ICP Analysis: No target analytes were detecled in the blanks except as noted above in the summary
section and the following. In the CCB for the EB, iron (Fe) and thallium (Tl) were detected, and Co
was detected in the method blank. 1n 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 ND 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, Al, Cd, Co, Cu, K,
Na, and lead (Pb) were also detected at negative concentrations. The absolute values were > the
DL but < the RL. However, all associated sample results were >5X the DL. Thus, no sample data

- were qualified.

CVAA Analysis: 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 ND or >5X the blank concentrations. Thus, no sample data were qualified.

Matrix Spike/Matrix Spike Duplic_ate {MS/MSD) Analyses

ICP/Cr+6 Analyses: The MS analyses for the EBs met all QC acceptance criteria. The MS analyses
for the soit samples were performed on samples from other SDGs. The case narratives stated that
all 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 MSD analyses
were performed. The replicate analyses were used as measures of laboratory precision.

Laboratory Control Sample (LCS/LCSD) Analyées

All Analyses: The LCS/LCSD ahalyses 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 namative
stated that all QC acceptance crileria were met. No sample data were qualified as a result.

ICP Interference Check Sample (ICS)

ICP Anglysis: The ICSs met all QC acceptance criteria.

CVANCr+_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 reguired for these methods.
Other QC |

ICP Analysis: A field duplicate was submitied. 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.

CVAA Anzlysis: 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.
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# of Samples:
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_ Data Validation Summary
Project/Task # 722%,02.02.06

&6

o

Matrix: _ /6 sc:f //0 o sevany

Laboratory Sample IDs: MY 247 =~ GO o ~0¢(f

Y424§ -go) 4 oo

SDG# Y41y Y4 ANy

Inorganics
aa oy |
1. Holding Times/Preservation v v ASA v~ /\/ A l/ '3" KT
2. Calibrations R,ud | S, ud v~ voolUB
3. Method Blanks v RV U3 van 4
4, MS/MSD A | A v A v
5. Laboratory Controi Samples w v \_/ /
6. Replicates e 3 Aol
8. Internal Standards e v i ‘ |
9. TCL Compound Identification \/ (_/ > o
{4 10. ICP Interference Check Sample ] Vad .

11. ICP Serial Dilution /l/-A'
12. Carrier/Chemical Tracer 5

Recoveries : /\/ A

| 13. Other QC v 62 ~4AR| V/

i _ ’ e T

I = Estimated Check (V) = Accepiable

U = Not Detected Shaded Cells = Not Applicable (also “NA™)

UJ = Not Detected, Estimated NP = Not Provided : : :

R = Unssble Other:  Reviewed By: fm,éfjéy Date:_9/25/c,




Holding Time and Preservation

Site/Project: Sile ML Dr Miagy AR/ICOC#: {0436 /0 5¢ % Laboratory Sample [Ds: Q4287 ~X L —oi¢
Laboratory: _G & & SDG#: YN/ Yulvg HYIHE -l p —012
# of Samples: __ 26 Matrix: __[§ so:f /10 dfutdi| ‘

ACARSSALN headliaiai) Mo R H ot | oA p:u:‘tt.; -
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Site/Project; Site Hb Dritld

Laboratory: _ GEL

SDG #:

Volatile Organics (SW 846 Method 8260)
AR/COC#: BOM3 {6

# of Samples:

Page 1 of 2

Yy dy) Laboratory Sample IDs

Y424 ) 00f

Berchés &SI &F

Methods: D40 Ay

Chlommet!'\anc

Bromomethane

Ving] emoride

Chloroethane

methylene chlorldc (10xbik)

woie(1 05

1,1 1-h'ichloroeﬂmne

cahinitEtrachinEde:

12448~l

Dibrotﬁochlommethane

79-00-5

1,1_ _,Z-u'ichloroethane

w3

m—l,s—dlchloropropeue

75-25-2

Bromoform

108-10-1

4-methyl-2-pentanone

~179-34-5

1 1,2,2-tmchlomcthm

I 08-88-3

toluene(l()xbﬂ:)

i3 —31.7

Comments:
IHes + st
CDps/ans

il ealrds APy by SepheS ~00| b 00 ) LI

S S

16} {_‘M o S Weed. Al Q¢ cr: NWON -

Notes: 'Shaded rows are RCRA compuunds

Reviewed By:
Siple $omn as s $06. AN AL er R e ad,

AP a AJeX &rplfc’a

L]

= == Date: /7727914



Volatile Organics Page 2 of 2
Site/Project: S 46 Drlliy AR/COCH#; (04316 Batch#s: & S3&y
Laboratary: &L SDG# __ 4MaM7 ' # of Samples: Ly Matrix: __Sp- f

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)

area’ | RT. L | "RT.
Dosed ~
‘ \\
\\
\\
\,\
\\\

SMC 1: Bromofluorobenzene IS 1: Fluorobenzene Comments:
SMC 2: Dibromofluormethane 18 2: Chlorobenzene-d5
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4




B Sk U6 Deititay 3x’olatila Organics (SW 846 Method 8260) Page 1 of 2
Slte/PmJect S@fcwtﬁ-ﬁm'dr’ér AR/COC #: é Yo/ (0N S6 T # of Samples: =l Mamx Q¢ ot
Laboratory: _(5 EL SDG #: j;q-ﬂ-iﬂ- HYyANE : Laboratory Sample IDs: _ 44 2\ § Bl . —00 7 (84)
Mothods: €A %2601 Barch#s: _ ¥ Y765

Chloromethane
74-83-9 Bromomethan,
“F75014 7% IinytEblorid
75-00-3 Chiloroethane
methylene chlonde (IObuc)

bon dwulﬂde

‘ J—dftﬂwm
1cis- lﬁ-dlchloropnme

D:brmnochloromcthxnc

79—00 5 trichloroethane
10061-02-6 |trans-1,3-dichioropropene

75-25-2 Bromoform
108-10-1  [4-methyi-2-penitanone
591-78-6 2-}_1_exmone .

Ethylbenunc
Styreng

bxylenes(total)
O 2 diklorieth holene s(tofal)

g [0) [P [ £y fvey Doy o) D) v () ) £ I O6T (7 [ 03 [ (S W o =y 7w £3 P 1) oy ) ot ) ) B 8

Wiyl Areyede ” . ‘ A 0. Y ' J
Comments: Notes; Shaded rows are RCRA compounds, : A/A= Mot sppreadl
(PMSIMSD paSermd on @ Seple Coan avoflr SPG. Cuse nanstile Reviewed By: == = s = Date: G/ 2/ |
St all QL e ok,



Volatile Organics

Page 2 of 2

Site/Project: -1, (UL E Rewn Lolle B ARICOC #:_LOMD14 J40¥ TG Bach #s: _ &Y 765"

Laboratory: _ G E( SDG#; _YY LUK . # of Samples: L Matrix: A9 reu

Surrogate Recovery and Internal Standard Outliers (SW 846 Method 8260)

A e _ RT . |- area. |- ‘RT.
A1 T -
pa’sw \\_\
\\
\\\
\
\\
SMC 1: Bromofluorabenzene IS 1: Fluorobenzene Comments:

SMC 2: Dibromofluormethane IS 2: Chlorobenzene-d5
SMC 3: Toluene-d8 IS 3: 1,4-Dichlorobenzene-d4
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Semivolatile Organics (SW 846 Method 8270) : Page 1 of 3
Site/Project: ik Mb brll\,\,,} AR/COC #: éoqsfws:rTI}:t Laboratory Sample [Ds: MU 147 -00% 4 -00§
GIrK - -
Laboratory: _GEL SDG# _Mu 2y

Methods: _ElA¥)20<
# of Samples: _ Y

[T IETRY)

Matrix: _ggpreoey  S0i {

Bach#s: %5613

oo, | Eaulp. | Field | C”
| Blanks | Blanka | %/

1s/BNA| cas# |

A |108-95-2 [Phenol

A

BN |111-444 |bis(2-Chloroethyljether

A [95-57-8 [2-Chlorophenot

BN [541-73-1 |1,3-Dichlorobenzens |
BN 106467 |1 #:Dichlorobenztne .- - . i

BN [95-50-1 [1,2-Dichlorobenzene

1

1

1

1

1,

1

1 | A 954487 [o-cresol

1 ] BN |108-60-1 {bis(2-chloroisopropyl)ether

1 A |106-44.5 |m,p-cresols

1 | BN |621-64-7 |N-Nitroso-di-n-propylamine | | 0.50

2: 5} B itrobénze RPN AT

2 | BN |78-59-1 ilsophatone 0,40 VaR1V4

2 | A 188-75-5 |2-Nigopheno! 0.10 AN

2 | A ]105-67-% {2,4-Dimethylphenol 020 v IV

2 | BN [11191-1 |bis(2-Chioroethoxy)methane| | 1030 s

2 | A [120-832 |2,4-Dichlorophenol 0.20 v

2 | BN [120-82-1 (1,2 A-Trichlorobenzene 0.20 RVl | vl s WV /VA{ A aA/A

2 | BN [01.20-3 [Naphthalene 0,70 Nl i

2 | BN |106-47-8 }4-Chloroaniline 0.01 v |V \ /

2 | BN [37-68-3 |Hexachlorobutadiene 0.01 v |/ s s T g

2 | A ]59-50-7 ]4-Chloro-3-methylphenol 0.20 v v vo | ool i a4

2 | BN [91-57-6 |2-Methylnaphthalene 040 | o v v , \
3 | BN [77474 |Hexachlorocyclopentadiene | | 1001 | o/ 1o~ | : |
3 | A [88-062 |2,4,6-Trichlotaphenol 020 | A8 [/ | o ] v | v Taza Tad Tsa o
3 | A los954 |2.4,5-Trichiorophenol V2o | vy, 1 (ol VWV | Y | v s v s A lal ¥ Y 2}
Comuments; (O #Ssd pedscmed on & gaple Srn cikon SDG. Cota nomrvbie Shubed QE me), Notest  Shaded rows are RCRA compounds. AA> Mok Arplieabe

DT dip: Subuiind . Mo D erdorin,

® Cov WD oppims Yu Saqle ~0%6 orly. Reviewed By: m& Date: /77 /01



Semivolatile Organics _ ‘ Page 2 of 3
Site/Project:_Sie 46 Qf:n.u? ArRcoc#:_ bouSil Batch#s: _ ¥ 5613
Laboratory: _ (5 &L, MMM # of Samples: H Matrix: _ggi [

v
a

‘ 099

3 | BN [91-58-7 [2-Chloronsphthalenc Jlso an v o [ 1V AN A L
3 | BN |88-74-4 |2-Nitroaniline (,, —) 0.01 v |
3 | BN |131-11-3 |Dimethylphithalate 0.01 v | Vv [
3 | BN |208-96-8 | Acenaphthylene 0.50 v |/ J
3 | BN |606-202 |2,6-Dinitrotoluene 020 | ¥ vV 2 3
3 | BN [99-09-2 [3-Nitroaniline (..~} 001 |/ |V [ v -
3 | BN [83-32-9 |Acenaphthene 0.90 AN 1050 | V2 vl v s e an o
3 | A [51-28-5 |2,4-Dinitrophenol 0 | [ |y |V

3 | A [100-02-7 |4-Nitrophenol 0.01 v, v =220 v

3 | BN [132-64-9 |Dibenzofuran 080 | N | v [V ‘

3 84-66-2 |Diethylphthalate AN N

3 | BN {f005-72-3 [4-Chiorophenyl-phenylether| [ 10.40 v |

3 | BN [86-73-7 |Fluorene 050 1 v v

3 | BN {100-01-6 [4-Nitroaniline [p ~) a0t [ [ v [~

4 | A ]534-52-1 |4,6-Dinitro-2-methylphenol | | J0.01 v v v

4 | BN {86-30-6 |Diphenylamine 0.01 | APy | Vo

4 | BN {101-55-3 {4-Bromophenyl-phenylether| | 10,10 | v |V

4 | BN |85-01-8 jPhenanthrene 070 | A | v

4 | BN |120-12-7 {Anthracene 0.70 v’ v

4 | BN 186748 |Carbazole lo.0t vo |

4 | BN 184-74-2 |Di-n-butylphthalate 0,01 v v

4 | BN {206-44-0 |Fluoranthene 0.60 (Vaal IV

5 | BN [129-00-0 [Pyrene 0.60 v i v s o laza ]

s [ BN [85-68-7 [Butylbenzyiphthalate 0.01 vaw: |

5 | BN [91-94-1 J3,3-Dichlorobenzidine 0.01 Vel IV I}

5 | BN [56-55-3 {Benzo(a)anthracene v {080 | ¥ v 1Y v v V]

‘ments:
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Semivolatile Organics Page 3 of 3
Site/Project: Sk M D ,‘11.\.;) ARICOC#: _ Lau D) { Batch#s: _ Y5615
Laboratory: _GEL SDG#:__ WM INT # of Semples: ___ ' Matrix: _gp7 [
Ip, | Fleld :(CCLr
ks | Blanks | o
>05 | <20% R E /"0
: 0.99 S SOURTR R
s | BN 1218-01-9 |Chrysene 0.70 - AV A,
5 | BN |117-81-7 |bis(2-Ethythexyl)phthalate] ¢ [0.01 | v i
6 | BN [117-84.0 |Di-n-octyiphthalate 0.01 v v’
6 | BN [205-09-2 |Benzo(b)flucranthene 0.70 v |
6 | BN |207-08-9 |Benzo(k)fuoranthene 0.70 van:
6 | BN [50-32-8 [Benzo(a)pyrene 0.70 vy &
6 | BN [193.39-8 (Indeno(l,2,3-cd)pyrene 0.50 'E v© e [42.1 33
‘16 | BN [53-703 |Dibenzo(a,hanthracene 0.40 " v'© v 23.0
6 | BN [191-24-2 [Benzo(ghii)perylene ¥ lo.50 Ml v I MaAl U4, 7

Surrogate Recovery Outliers

Comments:

Al

p WSM

R e S,

—

—_‘_\‘

SMC 1: Nitrobenzene-d5 (BN)
SMC 4: Phenol-d5 (A)
SMC 7: 2-2-Chlorophenol-d4 (A}

SMC 3: Terphenyl-di4 (BN)
SMC 6: 2,4,6-Tribromophenot (A)

SMC 2: 2-Fluorobiphenyl (BN)
SMC §: 2.Fluorophenal (A)
$MC 8; 1,2-Dichlorobenzene-d4 (BN)

Internal Standard Qutliers

1S 1: 1,4-Dichlorobenzene-d4 (BN)
IS 4; Phenathrene-d¢10 (BN)

IS 2: Naphthalene-d8 {BN)
.18 5: Chrysene-d12 (BN)

18 3: Acenaphthene-d10 (BN)
15 &; Perylene-d12 (BN)



Semivolatile Organics (SW 846 Method 8270) Page 1 of 3

Site/Project: Sile M6 Drifimg AR/COCH: _bOY 56 Laboratory Sampic Ds: Y4 A¥ & —203(£4 )
Laboratory: G EL spG# MYYAYY '

Methods: M &320C

#of Samples: [ Matrix: _ sy wedus Batch#s: _S5Y45&Y

v
[=]
th

<20%/

e M DR 0.99

1 | A [108-95-2 |Phenol Noso | 48 | SV

1 | BN |111-44-4 |bis(2-Chloroethyl)ether o0 | |\ yard

1t | A [95-57-8 [2-Chlorophenot 1,7]0.80 | v v

1 541-73-1' }1,3-Dichlorobenzene v v’

1 obenze

1 | BN |95-50-1 }1,2-Dichlorobenzene 0.40 v v

1 | A |9548-7 jo-cresol 16.70 o i vl | ]
1 BN ]108-60-1 |bis(2-chloroisopropyl)ether (0.0} v Ve :

1 | A |106-44-5 |m,p-cresols +]0.60 v© vV w7 [ A d s
1 621-64-1 |N-Nitroso-di-n-propylamine |, 0.50 v o v | ] 7
TN , = 7

2 78-59-1 |fsophorone L~ 10,40 vald

2 | A |[88-75-5 {2-Nitrophenol L1010 vo |V

2 | A 105.67-9 |2,4-Dimethylpheno! w1020 | Va4

2 | BN [111-91-1 |bis(2-Chloroethoxy)methane |,~10.30 Va4

2 | A [120-83-2 [2,4-Dichlorophenol /1020 v’ L

2 | BN 1120-82-1 1,24 Trichlorobenzene  [/'J0.20 s IS T | | o
2 | BN [91-20-3 |Naphthalens "l0.70° v v

2 | BN [106-47-8 {4-Chloroaniline 0.01 v’ | v 214

2 | BN |87-68-3 |Hexachlorobutadiene 1 |0.01 v v Vv e o | v
2 | A [50-50-7 {4-Chloro-3-methylphenol  []020 | ¢ Vv arEraEarans
2 | BN [91-57-6 [2-Methylnaphthalene 040 | o~ | 1 -

3 [ BN [77474 |Hexachlorocyclopentadiene o100 | " | o~ |«

3 | A [8806-2 [246Trichlorophenat  p/Jo20 (oA [ o [ v~ VA drE s
B | A [35954 [2,4,5-Trichlorophenol Jj20 | e ldil BN — | |7

Comments: Notes:  Shaded rows are RCRA compounds. YA AP ecdl

. Reviewed By: _ == — o Date: 9/7 2/0




Semivolatile Organics

Site/Project: Sile ML Orillig AR/COC#:  bov369 Batch#s: U4\
Laboratory: _GEL SDG# __ 424 Y " # of Samples:

Page 2 of 3

! Mairix: 2¢ eewy
[}

v
=
73

3 | BN [91-58-7 |2-Chloronaphthalene v v

3 | BN |88-744 |2-Nitroaniline /=Y  h/]0.01 VA

3 | BN [131-11-3 [Dimethylphthalate \/]0.01 o |V

3 | BN j208-96-8 |Acenaphthylene v/ 10.90 ward

3 | BN 1606-20-2 |2,6-Dinitrototuens \Ao20 | ¥ v v | ¥

3 | BN |99:09-2 [3Nimomniline(. -y Moot | 7 | v v 16,

3 | BN [83-32-9 |Acenaphthene Vi Tardjosyl o/ | o vl v T T
3 | A [51-28-5 |2,4-Dinitrophenol Aot | 7 1 1Vl

3 | A [100.02-7 |[4-Nitrophenol 0,01 o by 098 |7 Nt T
3 | BN |132.649 |Dibenzofuran Joso LAV |V

3 | BN 184662 [Diethylphthalate vlo.01 v W

3 | BN [1005-72-3]4-Chlorophenyl-phenyletherh/'[0.40 v~ W

3 | BN [86-73-7 |Fluorene v’10.90 vl

3 | BN |100-01-6 [4-Niwoanitine {5 —)  }/ l0.01 J v W

4 | A |534-52-1 [4,6-Dinitro-2-methylphenol [\ /J0.01 | " [~ |/

4 | BN |86-30-6 |Diphenylamine 001 | AeA | 0 | W

4 | BN |101-55-3 {4-Bromophenyl-phenylether|, /0.10 v v

4 7:86-5:7 {Peniachlotophienot

4 | BN [85-01-8 [Phenanthrene v [~a v 1V

4 | BN |120-12-7 |Anthracene 0.70 Vantys

4 | BN [86-74-8 [Carbazole o10.01 v | v

1 | BN [84-742 |Di-n-butylphthalate \0.01 vo | v

4 | BN [206-44-0 |Fluoranthene 0,60 v | v

5 | BN [129-000 |Pyrene Jo.60 v e T s
5 | BN [85-68-7 |Butylbenzylphthalate /]0.01 vV

5 | BN [91-94-1 |3,3-Dichlorobenzidine  |1/]0.01 , v W

s | BN [56-553 |Benzo(@)anthracene Vieso | v v v ¥

Cﬁents:
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Semivolatile Organics

Site/Project: Sike 4¢ Drilliay AR/COC#: _ [ 0N SES Batch#s; 4884
Laboratory: _( EL SDG# __Y4IME

Page 3 of 3

# of Samples: |

Marrix: a,f w p g3

5 | BN [218-01-9 |Chrysene S A v 1 S AA |
5 | BN [117-81-7 |bis(2-Ethylhexyhphthalate| \/ |0.01 vV 0. 0y [

6 | BN |117-84-0 |Di-p-octylphthalste 1/ 10.01 v v~ Y

6 | BN 1205992 |Benzo(b)fluoranthene o j0.70 v | v

6 | BN |207-08-9 |Berzo(k)fivoranthene |,/ [0.70 v~ |V

6 | BN [50-32-8 |Benzo(a)pyrenc 070 W Va4

6 | BN [193-39-5 {Indeno(l,23-cd)pyrene [/ 10.50 v Va4

6 | BN |53-70-3 |Dibenzo(ahanthracenc  |\/"]0.40 v v | v

6 | BN [191-242 |Benzo(ghi)perylere |1/ 10.50 e V2 F ¥ ¥

Surrogate Recovery Outliers

. Garmpl Comments:
Al Tt _
{1 oA, sz—al- .—M_‘"'—v—.____
—
SMC I; Nitrobenzene-dS (BN) SMC 2: 2-Fluorobiphenyl (BN) SMC 3: Terphenyl-d14 (BN)
SMC 4; Phenol-d5 (A) SMC §; 2-Fluorophenol (A) SMC 6: 2,4,6-Tribromophenol (A)
SMC 7: 2-2-Chlorophenol-d4 (A) SMC 8: 1,2-Dichlorobenzene-d4 (BN) ' ,

Internal Standard Outlis,_rs

pﬂ-i fr————]

IS 1: 1.4-Dichlorobenzene-d4 (BN} 15 2: Naphthalenc-d8 (BN) IS 3: Acenaphthene-d10 (BN)
IS 4: Phenathrene-d10 (BN) I8 5: Chrysene-d12 (BN) IS 6: Perylenc-d12 (BN)



Site/Project: e Wl Orllig
Laboratory: _ G EL

AR/coc#: 60431

Organics (supplemental)
# of Samples:

Laboratory Report #; 443 u5

Matrix: |

Laboratory Semple IDs: Y4147 -0p) 4y —00E

Batch #s:

55616, X1

Methods: _ EPA §01S A A A

Ty
=5~
GRO GRo v A A | s o w l o | e Ay [ A s | V7 ALA,

PIAU Srmgute

‘/ 'S
=

Q¢ crdarim,

Notes: Shaded rows are RCRA comy
Comments: (5 m8/480
wdalr & wdY QL o

@ Frld dops sudw-Md . A QO erkering

Reviewed By:

=

nds, . ; : -
ﬂl DRO +GRO flwforad on Sayles (o oMam SD6s T DRQ cupe morrnd tu Ak ~sd shade VA=A Applraty
Yoia wee oy, e GRO Coke Adrabive. Sthaiud atl O crdma et vnard,

= Sre < Date: 279 6.



| Organics (supplemental) :
Site/Project: ke YL D ,..'i-lf'::j AR/COC#: (04 561 # of Samples: =2 Matrix: _crs t extees

7
Laboratory: _ G §{_ Laboratory Report#: {424 & Laboratory Sample IDs: Y~ 2¥& ~0d 9( pRo) » —w¥0(GRo)

Methods; _EPAKOIS A4 (DRaY Batchfs: 4762 5§44 3T

WSS ORG v WAl S VA Y TN N TV i N NV 7 D P W S W
) . _ .
GRO GRO PV 7S KA W RV 7l W W 7 N 2 1 2 WV I W

2 IAM Seprogate
7 N
QL Croris

Notes: Shaded rows are RCRA compounds. .

Reviewed By: o =0 S= = Date: /8w
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: Inorganic Metals

Site/Project: Site b Oritlieg AR/ICOCH#: _60431¢6 Laboratory Sample TDs: Y4 347 = 00§ J» —00 §

Laboratory: G E( Laboratory Report#: 44247

Methods: _ERAL 0108 (Ted), EPATHIIA(CyAS) ‘

# of Samples: Y Matrix: o | - Batch #s: ?"}‘760{ Ga35 |
GARate | ~ v | cov | ca Method | | o | yosp | LCSD “’MS wsp | MSD | Rep. | 1cs | Gt D'::’ (ﬁuip. Field
= {49t (awy/d Blanks RPD RPD | RPD | AB | o " | ppp | Bisuks | Blanks
7429-90-5 Al v I TR Y o AB | B _ B | ArS _
7440-41 7Be v Vo v

7440-7&-2 Ca, L 7, \

= A ¥ RS i ;i a 3 3 : 4 1 e ; w‘-‘.lgv,' SR

7440-48-4 Co 0,504

7440-50-3 Cu H0-$41 |-6 767 !

7439-89-6 Fe v T r v

7439-954 Mg [ Ixar L iM™ 1.3

7439-96-5 Mn | v ogsal Vs

7440-02-0 Mi - o Lo

7440-09-T K _ 6.6
R PIRT = et e
7440-23-5 Na mi | 1,52

7440-31+3 Sn [V [l

7440-62-2 V s

7440-66-62Zn | W | ¥ [ z - L [ ¥ 2 / & ) I v & 9.43
"2440-36-0 Sb g | o e ‘ T ‘ T
7440-28-0T1 | & [ J- v’ hdar] o v N J W ] d G4 ¥ \
B3 ET) 0 T

Cyanide CN

Notes: Shaded rows are RCRA metnls Solids-to-agueous conversion: mg/kg=pg/g: [(ng/g) x (sample mass {g} / sample vol {ml}) x (1000 ml / 1 Liter)) ] Dilution Factor = pg/l A/A=
Comments: oS+ ﬂq-n,r.cf Id" P-/S-u-—‘l O~ a Spre o dulor SNG. T chige mavsd e Shubedt Moot il q,c, .
o ”‘Ld-‘ d'
(ng‘d.d" submdw /‘-/U oﬁ-)‘t"‘l

. A ’ H . - ) . 9
3 2-d T -ty u{;pln.-‘a 3-“ sa_fh,s —-0CY &+ -0 8 “"ly. RGWWEdBy M Date /fﬁﬁ ¥

Wt fpe Vbl
A pitee Y ad




Inorganic Metals

Site/Project: Sie 4l s 1.\-..3. AR/COC#:_LONSEY _ Laboratory Sample IDs: 14 1Y & ~ 0oy { €8
Laboratory: __G EL SDG#: _YMUINK

Methods: _£PA 60l0S(TLr), £PATYI0ALLV/AA ,

# of Samples: { Matrix: _Gow el Batch#s: 10590 , §6 32

 med |
bt |, Dup: | e | S
_tio” | RPD

A

v’
./
7440-50-8 Cu_| L~
7439-89-6Fe | \/
7239.054 Mg | L~
7439965 Mn |\~
7440020 N1 | 1.~
v

¥

(v

v

=

7440-09-7K
A440:324: Ay
7440-23-5 Na
1440-62-2 V
7440-66-6 Zn

AR Ax Lo
7440-36-08b | V7
7440-28-0T1 |V N

| 7439978 5| 1A ./\./ R ey R T R T O R i S R R

Cyanide CN

Notes: Shaded rows arc RCRA metals. Solids-to-aqueons conversion: mg/kg=pg/g: [(ug/g) x (sample mass {g} / sample vol. {(mi}) x (1000 mi / 1 liter)} / Dilution Factor = pg/1 1 s8> At Ay Jzable
Comments; & 5+ R Lr "'j P’J{‘D"ﬂ“‘ o a “'TL‘ $oan oaMlr §0G . Lot 1rame ble shaded atl QL erdordt v wed

'A . _ Reviewed By: __ = ST e Date:da /ot




General Chemistry

Site/Project: Sk %4 Dl ARICOC #:_bou369 [ €043 Laboratory Sample Ds: 4 24§ Qo (£)
Laboratory: _ G &L Leboratory Report #: My IV K J9447 . LU ooy Lo -o0¥
Methods: _E£MAT19({ A ‘
# of Samples: & Matrix laguesny, 4 soil Batch #s: Sry264, 90790
i E—
Equip. Field
RED B Blanks
ag-9 G M L MY WA WA A ALLA | A | pA
J 0.0%7
o
gﬁ‘/‘//\/‘/ao’”“«//wmmw —y=
o e
Comments: () 3 —lep. for il Saples puforud on n gople Tom aiblir 596, Tocots mirabre dhobed Tauk Ko unsy ok ack pons, GY7 0 00 Apphast

B Sl dup. SudaVet, Ao AL Crderia,

Baady ST Ak aamy Ok gy, TN QL IR LR, replicale

Date: /24 o,

Reviewed By: _ompec==— il

™ e

-
o
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Radiochemistry
Site/Project: /b, 46 O il AR/COCH#: 04306 Laboratory Sample IDs; Y 1347 =009 |, —0l4
Laboratory: _G &L SDG#:__NM2v?
Methods: _Ls(, 300 Gamna Sec) £AIG00.0(G5nsert 18)  EIATO5.0 Uby) -
# of Samples: ), Matrix: <o,/ Batch #s: QS’/""‘)/S’TFV“{, A ]
BFI'::::; Sag)ple Isotope | 1S/Trace Sl:;l)ple Isotope ISIT race
U 20% | 25% | <1.0 4] <1.0 U ' 50-105 50-105
Vel v /A |5 y e B . ‘
A ~
U-234
1J-235/-236 ‘
Th-232 . ~C
Th-228 NG
Th-230 N
Pu-239/-240 NG
Gross Alphe . v oy A T A | A N
Nonvolatile Beta 4 v~ A y v e W N
Re-226 - N
Re-228 ‘ ~N
Ni-63 . NG
Gamma Spec. Am-241 | or | T |y laie | o i | aris ' :
Gamma Spec, Cs-137 Ve i 1 =
Gamma Spec. Co-60 ” v - N 2 A — \\
Comments: AA Mok popleabt
| Par : ppicalk 1rac X | OmIy Reps P""‘S’"’“‘J’ g~ 5“1‘(" S od- SDCS. P cam n wrapsd
Iso-U Alpha spec. | U-232 ' NA Sdard ail AL chlvim et wed.
1s0-Pu Alpha spec, Pu-242 NA @ gf.\d. p‘u’)_ .1thJH.',_A Ao QO cmdo e .
Is0-Th Alpha spec. Th-229 - | NA
Am-241 Alpha spec. Am-242 NA
$r-90 Beta | Y ingrowth NA
Ni-63 Beta ‘NA Niby ICP.
Ra-226 Deamination | NA NA
Ra-226 Alpha spec. | Ba-133 or Ra-225 NA
Ra-228 Gamma spec. | Ba-133 NA

Gamma spec, LCS contains: Am-241, Cs-137, and Co-60

Reviewéd By: S ST é Date: _7/28/0 1




Radiochemistry

Site/Project: _ S Hé Drf\'-‘«j AR/COC#: _fo4 54T : Laboratory Sample IDs: Y 424§ ~gos", 006, 00 7
Laboratory: __ § 0 spG#: M ‘{)«‘4 ¥
Methods: 0.0 (G et Gk | (Gamen Spacy  EPASDE O
# of Samples: ___.> Matrix: 8 yagug Batch#s: §/§5 3 <712 95123
IS/Trace
Criteria U 20% | 25% | <1.0 U <1.0 1¥) 50-105 50-105
I3 v W aene Vahy | A (paree | A A . A N
UJ-238 S NG
U-234 ~
U-235/-236 N
Th-232 N
Th-228 0
Th-230 ‘ - ~
Pu-239/-240 ' ‘ ‘ ~
Gross Alpha N4 VA (s | oA A | as ~
[Nonvolatile Beta V4 RV VY 2 V. B IV VY N
Ra-226 i <<
Ra-228 | h S
Ni-63 - <
Gamma Spec. Am-241) |~ i Ay | AMA L prrs A AL ' ~N
Gatnma Spec. Cs-137 | b N
Garmma Spec. Co-60 7 2 s v ~C
— — Comments: WA= Miy Applaatle
Paramster | .. Msthod sical Trac TyplcalCarrler | ©OAS+ Ret* pufpnnced oo sepbs Go s SNGs. Ta. cars nsralies
Iso-U Alpha spec. | U-232 NA ] Fard all @ crdoia wee aok
Iso-Pu Alpha spec. Pu-242 NA ‘
130~-Th Alpha spec. Th.229 NA
Am-241 Alpha spec. Am-242 NA
$r-90 Beta Y ingrowth NA
Ni-63 Beta NA Ni by ICP
Ra-226 Deamination | NA NA
Ra-226 Alpha spec. Ba-133 ot Ra-225 NA
Ra-228 Gamma spec. | Ba-133 NA

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60

‘leviewed By: T e, S C Date: f[" /
ll‘\ A




Records Center Code: ER/1309/234 DAT

SMO ANALYTICAL DATA RDUTIING FORM

Project Name: Tijeras Arroyo Op Unit (Site Task No./Service Order: 7225 _02.02.06 / CF0 102

46 Drilling)
SNL Task Leader: COLLINS Org/Mail Stop: 06133/1087
SMO Project Coordinator: SALMI Sample Ship Date: 6/18/01
Preliminary Final EDD Req’d EDD Rec’d

ARCOC Lab Lab ID Received Received ~YES NO YES NO
604316 GEL 44247A 7/19/01 xX] [ ] ]
604569 GEL 44247B 7/19/01 [X l l | | X I , I :

Date - ' -
Correction Requested Correction
from Lab: ‘K-C-0f Requesti: A3 206

Y

g Corrections Received: “A=a.0o| Requester: E: ! 0 o O Ot
. , Review Complete: ﬁi -0l Signature: Lad eﬂl SZ 0 an O !.Q ,

Priority Data Faxed: , Faxed To:
Preliminary Notification: Person Notified:
Final Transmittal: B={-0Q( Transmitted To: Col\lin (

Transmitted By: | EQ lQ a0La

Filed in Records Center/ER: Filed By:

Comments: Electronic data on Q:/SMO/STAR/EDD by COC

\Ap paledatir0 314101

Received (Records Center) By:

Py



e e ']

Contract Verification Review (CVR)

Project Leader COLLINS Project Name TIJERAS ARROYO OP UNIT (SITE 45 Case No. 7225_02.02.06
DRILLING) '
ARICOC No. 604316 & 604569 ~ Analyticat Lab GEL SDG No. 44247A & B

In the tables below, mark any information that is missing or incorrect and give an explanation.

1.0 Analysis Request and Chain of Custody Record and Log-In Information

Line ‘ Compilete? Resolved?
No. ltem Yes | No if no, explain Yes | No
1.4 All.items on COC complete - data entry clerk initialed and dated X
1.2 Container type(s) correct for analyses requested X
1.3 Sample volume adequate for # and types of analyses requested X
1.4 Praservative correct for analyses requested’ X
1.5 Gustody records continuous and complete X
1.6 Lab sample number(s) provided and SNL sample number(s) cross X
referenced and correct
1.7 Date samples received X
1.8 Condition upon receipt Information provided X

2.0 Analytical Laboratory Report

Line Complete? Resolved?
No. ltem Yes | No If no, explain Yes | No
2.1 | Data reviewed; signature X
2.2 Methad reference number(s) compiete and correct X
2.3 QC analysis and acceptance limits provided (MB, LCS, Replicate) X
2.4 Matrix spike/matrix spike duplicate data provided(if requested) X
25 Detection limits provided; PQL and MDL(or {DL), MDA and L X
2,6 QG batch numbers provided X
27 Dilution factors provided and ali dilution ievels reported X
2.8 Data reported in appropriate units and using correct significant figures X
29 Radicchemistry analysis uncertainty (2 sigma error) and tracer recovery X
(if applicable} reported ‘
2.10 Narrative provided X
2.11 TAT met X '
2.12° | Hold times met - ' _ " 1 X ?ﬁAMEPLE #055885-008 RECEIVED PAST HOLDING X

2.13 Contractual qualifiers provided

»ix

2.14 | All requested result and TIC (if requested) data provided




Contract Verification Review (Continued)

3.0 Data Quality Evaluation ‘
Item Yes | No If no, Sampie 1D No./Fraction(s) and Analysis.
3.1 Are reporting units appropriate for the matrix and meet contract specified or project- | X
specific requirements? Inorganics and metals reported as ppm (mg/iiter or mg/KQg)?
Tritium reported in picocuries per liter with percent maisture for soil samples? Units
consistent between QC samples and sample data .
3.2 Quantitation limit met for all samples X
3.3 Accuracy . X
a) Laboratory control samples accuracy reported and met for ail samples '
b) Surrogate data reported and met for all organic samples analyzed by a gas X
chromatography technique
¢) Matrix spike recovery data reported and met X | MERCURY FAILED RECOVERY LIMITS
DRO FAILED RECOVERY LIMITS FOR MSD
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 | AGETONE 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.q., field, trip, and equipment} data reported and met X | BROMOFORM & DBCM DETECTED IN VOC EQUIPMENT
BLANK
DIESEL RANGE ORGANICS DETECTED IN TPK EQUIPMENT
BLANK
CALCIUM, SODIUM & ZINC DETECTED IN METALS
EQUIPMENT BLANK
3.8 Contractual qualifiers provided: “J"- estimated quantity; “B"-analyte found  in X
method biank above the MDL for organic or abave 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

3, rrative inciuded, correct, and compiete
"Snd column confirmation data provided for methods 8330 (high 5'-«:,_;) and

| 4
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Contract Verification Review (Continued)

4.0 Cali_bration and Validation Documentation

item Yes No Comments
4.1 GC/MS (8260, 8270, efc.)
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) !nitial calibration provided ' X
b} Continuing calibration provided X
¢) Instrument run logs provided ' ‘ X

4.3 Inorganics {metals)

a) Initial calibration provided X

b) Continuing calibration provided - X

¢) ICP interference check sample data provided - X

3) 1CP serial dilation provided ' . X

e) Instrument run logs provided | . X
4.4 Radiochemistry '

a) Instrument run logs provided ' o X




Contract Verification Review (Concluded)

5.0 Proliiem 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/ILCD : 8270 RPDs FOR LCSA.CDs INCORRECTLY REPORTED AS 0 (PG. 773 & 778)
Were deficiencies unresolved? ({Yes Q No
Based on the review, this data package is complete. 0 Yes ‘ .m‘lo

If no, provide: nonconformance report or correction request number __28268  and date correction request was submitted:  8-6-2001

Reviewsdby_\0) . P Qomnoia,  Dao_ssowt Ciosed by:_taN, Con Lo aucsg Date;_R-19 -0

o r p
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ANALYSIS REQUEST AND CHAIN OF CUSTODY
smal Lab Page _1 of _1_
(e o A/ e ARICOC
#t. NoMai Stop:  8133/1087 .ﬂwccm-dcduuun
yoctTesk Manager: Sue Calling RCRA Dates
oject Name: EHeA T o, | , : ‘o . L___l Send;Prefiminsnyireport to
cord Cenler Cods;  ER/13087234/DAT |Lab Destination;  Genaral Engineoring Labs "{ T vandation Required
gbook Ref. No..  ERD78 » 1SMG ContactPhone: P, Pulassotad ) 188 Relansed by COC Na.:
svice Order No,  CF010Z01 Send Report 10 SMO:  Suzi Jensen ' Bilf To; Sandia National Labs (Accounts Paysble)
ycation Tech Area Tijecas Arroyo _ , Refarence LOV(available at SMO) PO Box 5800, M3-0154, Albuguergue, NM 571
“ER Sample 1D or Beginning | ER Site Dalcmme(hrj Sample Cortainer | Prasares | Collaction] Sample Pacareter & Method Lab Sample
ympie No -Fraction. Sample Location Detaif Depth ()| ®o. |  Collected Matrix | Type | Volume | A@c | Method | Type Requested 10
055885-002 _ | TJAOU-234-GR-E81 NA | 234 |8 (Y on I'/Bo DW | 6 |{3omjac.HcL] G EB |vOCs (8260)
055885-003 | TJAOU-234-GR-EB1 NA | 234 |8 lll 011/5@9 DIW | AG | 2dqL | 4 G EB |svocs (8370
055885-004 | TJACU-234.GR-EB1 WA | 234 e {l{ m//‘fSI Diw | P 325 lac,ivod G EB |TAL METALS {B010/7471)
055885:005 _|TJAOU-234-GREB1 na | 230 o, (ov 43| ow [ ac [zom| 4 | ¢ | e [rowm
:055885:006. ..} TUAOU-234-GR-EB1 NA_| 23416, ] 4.0 G [ “EB"{Gross Alpha/Gross Bets (900)
055885-007 | TJAOU-234-GR-EB1 N/A G EB |Gamma Spee (300.0)
055885-008 | TJAOU-234-GR-EB1 N/A G EB_|Cr6(7196)
055885-008 [ TJAQU-234-GR-EB1 NiA 6__| &8 |TPH (8015 Diesel Range)
055885-010 TJAOU—?;SE{@,RTES1 ‘ NA G EB |TPH {8015 Gas Range)
AMA [JYes oo Ref. No, Speciaf instructions/Gc: Requirements:
mple Disposal | iRetum to Client .Bhpeulby!ab ) I O e
rnaround Time {7 7 oay- 'wm _ E- Day [J No

~tum SamEIu BI

Dxte

Date |

15 Uay Tumaround Time: ERCL requfms prior lmtiﬁcation.



e ™ & a o

Q@ & 9«

@ | @ @

§F 2001-COC (7/00) - CONTRACT LABURA |UKY
ANALYSIS REQUEST AND CHAIN OF CUSTODY

internal Lab Vé , ' Page 1 of 2
Batch No, /1/ /4 SARMR Na. ' . ARICOC] BU4315

Dept, No/Mall Stop;  5133/1087

‘aste Characterization
Projact/Task Marager:  Sue Coilms RORA Datow
Project Name: T A7) Send:Braftminaryrepant o John Coplund
Reoord Genter Gode:  ERNN300/Z '.f , Clvatidaton required
Logbsok Ref. No.:  ERO7E SMO Contact/Phone: P, PuissantB44-3185 Reteasad by COC No.;
Sarvice Order No.  CFO0102-01 Sond Report o SMO: Suzi Jensen Biii To: Sandia National Labs (Accounts Payabie)
Location Tech Area _ - Reference L.@V{‘available at SMO) PO Box SH00, MS-0158, Alhuguergua, NM 57135-0
. ER Sample ID or Beginning{ ER Siel  Daterfirne(hr) | Samplel  Coitainer | Preswrva | Collection] Sample Parameter & Mettsd Lab Sample
Sample No.-Fraction Sample Location Detall Depth (M| Ne. Cotlected Matrix | Type | Volume | Aesdc | Method | Type Requested D -
056021-002_ |TJA0U-234-GR07- 2. () -§ | J-0 | 234 6.4 0u AR ! s |AG|1sm] a G | sa |vocs (8260

: ' - SVOCK(B27D), TAL Metals (010/7471), |+ %
056021-003 _|TIAOU-234.GR07-. 0 -5 |08 | 234 64 ou /639 SA |crs1o8), TPHEOS)

5 AG tL 4G G

056021-004__|TAOU-234.6R-07-(0.0 -5 | 4.0 | 234 s.[j’ 0/ /aﬁ s lel2ael a | & | sa lveum
X

G

_ N Gamra Spec (HASL 300.0) Gross
056021005 |TJAOU-234-GR-07- 0. ) -8 |A g | 234 6% ov f037

SA |Alpha/Beta (800)
056022-002 {TJAOU-234-GRO7T-A.5-0U 1O0.2 | 234 s /4 ov/ée | s 1Ac]1sm] 4

[

G | s0oml ac

DU {VOCs (8260

. SVOCS(B270), T, i5 (60VO/T4TY),
056022-003 _1TJAOU-234-GR-07-0.0 DU | 8.0 | 234 J6./Y .0'.11/0 Yo s 1ag] | « G | ou c:’.s;?(sei g‘)PH?SIGgB oD
056022-004 |TJAOU-234.GR07-0.0 -0u (5. 4 | 234 e[ o fodlo | s > | & | 6 | ou lyeitum

. Gamma Spec {HASL 300.0) Gross|’
056022-005  |TJAOU-236-GR-07-d.cd DU | 0. T | 234 [s. 1'4 o o) s | o [soom| ac G | DU |Aipha/Beta (900) ‘ :
RMMA ClYes  [Fho Rel. Na. Sample Tracking smfo Usie Special instructions/QC Requirerments: Abnorinal Cnndmluns
Samiple Disposal [ JRewmn o Client _[] Disposal by lab Date Enteced{mmiddiy) /1o | 2 EDU Yes Cne
Turnaround Time D 7 Day* D 15 Day' ﬁ)a_y Entered by: . TH: Raw Datas Package Yes [ no
Return Samples By: . L1 Negotiated TAT {QC inits. M *Sendle-mail report to;
'Sample Name . Signature it _| __Company/Organization/Phong/Getdgh
Team Robin Ryan &ZZE;@ GRAMS132/845.8521 ‘
Members argpae . - lRF Weslon/6135/645.3287 “Pleasa lis{ 25 separata report. %
Za ' 4 Refinquished by org. Date Time
4, Recatved by Org. Date Tirne
5. Relinguished by Org. " Date Time
—Org. ) " |5. Received by Org. Date Time
a.Rehn_qmshedby Org.  Date Trre 5. Relinquished by Org. Date T
3, Received by Org. Date Time |6, Recoived by Org. Date Tirrn]

*7 & 16 Day Tumaround Time: ERCL requires prior notification.
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¥ 2001-C0C (7/00)

CONTRACT LABORATORY _
Analysis Request And Chain Of Custody (Continuation)
' . _ Page 2 ol 2
ARICQOC. 604316
Projact Kame: Site A5 ProiactiTesk Mangwe: Sue Colling "ilnm;mm: He.: THS02.02.08
Location ]Twhf\raa
Buliding Room Reference LOV {available at SMO) Lab usa
Samise Ho- ER Sample D or Baginning! ER | Dute/Time () |Samplel  Cortminer | Preseiv | Colloction]Sarmple Pararmeter £ Method Lab Sample
Fraction  { Ssmiple Location detall Depth (%) |She No,|  Collected | Matrik | Type | Volume | afive | Method | Type | Requested is]
056023-002 | TIAOU-238-GR-07- ©5.0-5 (9.0 | 234 L1401 (B4 s | a5 | mm| 5 SA |VOCs (8260)
. r 4 SVOCs (8270), TAL Metals (6210 7471), Cr-Vi
056023-003 [ TUAOL-224-GR075 .¢) 5 150 | 234 iz 1ty 6| 5 ;\)«a o | & G | SA |18, TRH (s015) ;
056023-004 {TJAOU-234-GR-07-5. /1 -5 {55 0) | 234 CEou IGS] s | 6 | paL | ac G BA {Tritium 5
5. ' | Gamma Spec {(HASL 300.0) Gross
B56023-005 | TJAOU-234-GR-07- .05 | OO | 234 I i€ov {LOS .8 | 6 Fsoml| 4 G | SA |Alpha/Beta (500)
056024-002 {TJAOU-234-GR-08- St -5 | 5.0 | 234 Loy T s | Ac | 1sm | 4c G | SA [voCs (8260}
: gg . |SVOLs (827D), TAL Metals (BDIW 7471), Sr-vi{
056024-003 w«ouamm&&a S 5 | 24 b} ov Y s 1% i 4 G | sA }7196), TPH (8015)
056024-004 | TJAQU-234-GR-08- 5.8 -5 | &G | 234 kﬁq‘».oul MY 5 -6 o al b oa G | sA |Tritium S
‘ . Canruna Spes (HASL 300.0) Gross
056024-005 | TJAOU-234-GR-08- B0 5 | 5. | 234 L&_ls‘.ou i-q% 8 | & lsoom] 4 G | sA |Alpha/Beta (900)
054687-001 | TJAOU-234-GR-TB1 N/A | 234 k.r?.m/ L W | 6 [ 3d0mildcHOL & TB |{VOCs (8260)

023"




B TR
R

e TR —— e —— =



National Nuclear Security Administration

MJA'ai@ | Sandia Site Office

- P.O. Box 5400
Ruledr Sty Adiksal et Albuguerque, New Mexico 87185-5400

, JUN 1 ¢ 2085
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).

SWNMUs 4, 5 and 52 are part of the Liquid Waste Disposal System (LWDS) Operable
Unit in Technical Area llI/V. The original No Further Action (NFA) Proposals for

. : SWMUs 4, 5, and 52 were submitted o the New Mexico Environment Department
{NMED) as part of the RCRA Field Investigation (RFI) for the LWDS in September
1995. Additionzlly, a response was submitted to NMED in January 1998 and October
1998 to each of two separate Requests for Suppiemental Information (RSls) 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 RS! information was
summarized and provided to NMED for SWMU 5.

SWMUs 233 and 234 are part of the Tijeras Arroyo Operable Unit. The originai 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 RSls.

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 XI-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°™%

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) 845-60889.

Sincerely,

/P/édﬂy Wagner L;ZVL

Manager

Enclosures

cc wienclosures:

W. Moats, NMED-HWB (via Certified Mail)
L. King, EPA, Region 6 (via Certified Mail)
M. Gardipe, NNSA/SC/ERD

J. Volkerding, DOE-NMED-OB

D. Pepe, NMED-OB, 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
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INTRODUCTION

The Environmental Restoration Project.at Sandia National Laboratories/New Mexico (SNL/NM)
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 SNL/NM 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 SNL/NM 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.
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Table 1
tdentification of Documents with Supplemental Information for Each
SNL/NM SWMU Proposed for Corrective Action Complete Without Controls

NFA Date Respense to NOD or
OU Name Oou SWMU Submitted/Batch No. RS| Submittal Date
Liquid Waste Disposal 1307 4 September 1995/ January 1998 and
System LWDS RFI Report October 1998
Liquid Waste Disposal 1307 5 September 1995/ January 1998,
System LWDS RF| Report October 1998, and
December 2002
Liquid Waste Disposal 1307 52 September 1995/ January 1998,
System LWDS RFI Report October 1998, and
May 2001
Tijeras Arroyo 1309 233 June 1995/2 October 1996,
December 1999, and
December 2002
Tijeras Arroyo 1309 234 June 1995/2 October 1996,
December 1899, and
December 2002
LWDS = Liguid Waste Disposal System.
NFA = No Further Action.
NOD = Notice of Deficiency.
ou = Operable Unit.
RCRA = Resource Conservation and Recovery Act.
RFI = RCRA Facility Investigation.
RSI = Request for Supplemental Information.
SNL/NM = Sandia National Laboratories/New Mexico.
SWMU = Solid Waste Management Unit.
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3.0 SWMU 234: STORM DRAIN SYSTEM OUTFALL

31 Site Location and Operational History

SWMU 234 at SNL/NM 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 281. Storm water discharged at the site
from the early 1980s through the early 1990s and was directed to the site via buried piping. The
oultfall 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 cutfalls are managed under two
separate regulatory programs (the ER Project for RCRA Corrective Action, and the Storm Water
Program annual reporting for NPDES comptiance). 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 1985 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 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 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 TA-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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Table 3
Human Health Risk Assessment Values for SWMU 234 Nonradiological COCs
SNL/NM Residential Land-Use Scenario® Residential Land-Use Scenario®
Maximum/ Background {Maximum Concentrations) {UGL Concentrations)
UCL Concentration Concentration? Hazard Cancer Hazard Cancer
cocC {(mg/kg) (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 7/4.60 4.4 0.32 2E-5 0.21 1E-5
Barium 240 200 0.05 - 0.05 -
Cadmium 2.9 <1 0.07 . 2E-9 0.07 2E-9
Chromium, total 17.7 16.2 0.00 - 0.00 -
Chromium VI 2.08 NC 0.01 1E-8 0.01 1E-8
Mercury 0.0603 <01 Below Below Below Below
Background Background Background Background
Selenium 0.13¢ <1 Below Below Below Below
Background Background Background Background
Silver 1 <1 Below Below Below Below
Background Background Background Background
QOrganic
Acenaphthene 0.00626 J - 0.00 - 0.00 -
Acetone 0.015 - 0.00 - 0.00 -
Anthracene 0.0212J - 0.00 - 0.00 -
Benzo(a)anthracene 0.258/0.242 - 0.00 4E-7 0.00 AE-7
Benzo{a)pyrene 0.435/0.234 - 0.00 7E-6 0.00 4E-8
Benzo(b)flucranthene 0.506/0.375 - 0.00 8E-7 0.00 6E-7
Benzo(ghi)perylene 0.309/0.267 - 0.00 5E-6 0.00 4E-6
Benzo(k)fluoranthene 0.471 - 0.00 8E-8 0.00 8E-8
Carbazole 0.0182 J - 0.00 6E-10 0.00 6E-10
Chrysene 0.435 - 0.00 7E-9 0.00 7E-9
Di-n-butyl phthaiate 0.0207 J - 0.00 - 0.00 -
Di-n-octyi phthalate 0.0102 J - 0.00 - 0.00 -
bis(2-Ethyihexyl) phthalate 0.28 JB - 0.00 6E-9 0.00 BE-9
Fluoranthene 0.450 — 0.00 - 0,00 -
Fluorene 0.00666 J - 0.00 - 0.00 -

Refer to footnotes at end of table.
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Hhman Health Risk Assess

Table 3 (Concluded)
ment Values for SWMU 234 Nonradiological COCs

SNL/NM Residential Land-Use Scenario® Residential Land-Use Scenario®
Maximum/ Background (Maximum Concentrations) {UCL Concentrations)
UCL Concentration Concentration? Hazard Cancer Hazard Cancer

coC {mg/kg) (mg/kg) Index Risk index Risk

Indeno(1,2,3-¢,d) pyrene 0.345J - 0.00 6E-7 0.00 6E-7
Phenanthrene 0.139 - 0.00 - 0.00 -
Pyrene 0.603 - 0.00 - 0.00 -

Total ) 0.48 3E-5 0.35 2E-5

Note: UCLs are calculated only for rigk drivers. UCL concentrations are in bold.,

aDinwiddie September 1997, Tijeras Supergroup.

bEPA 1989,

SMaximum concentration is one-half the detection limit.
B = Analyte detected in method blank.

cocC = Constituent of concern.

EPA = U.S. Environmental Protection Agency.

J = Estimated concentration.

mg/kg = Milligram(s) per kilogram,

NC = Not caiculated.
SNL/NM = Sandia National Laboratories/New Mexico.

SWMU = Sclid Waste Management Unit.
UcL = Upper confidence limit {in bold).
- = Information not available.




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 1E-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 slighily 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)flucranthene (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 1E-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 Scenario®
Concentration? Hazard Cancer
COoC (mg/kg) Index Risk
Arsenic 4.4 0.20 1E-5
Barium 200 0.04 -
Cadmium <1 — -
Chromium, total 16.2 (.00 —
Chromium VI NC — —
Mercury <0.1 - —
Selenium <1 — —
Silver <1 — —
Total [ 024 | 1E-5
eDinwiddie September 1997, Tijeras Supergroup Soils.
bEPA 1989.
COC = 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 cbnclusion, human heaith risk for SWMU 234 is within the acceplable range according to
NMED guidance for a residential land-use scenario. .

ALB-05/WP/SNLD5:R5701-1.doc 24 840857.04.22 06/09/05 3:56 FM



4.0 REFERENCES

Bearzi, J.P. {New Mexico Environment Department), January 2001. Memorandum to RCRA-
Regulated Fadilities, “Risk-Based Screening Levels for RCRA Corrective Action Sites in New
Mexico,” Hazardous Waste Bureau, New Mexico Environment Department, Santa Fe, New
Mexico. January 23, 2001.

Dinwiddie, R.S. (New Mexico Environment Department), September 1997. Letter to M.J.
Zamorski (U.S. Department of Energy), “Request for Supplemental Information: Background
Concentrations Report, SNL/IKAFB." September 24, 1997,

EPA, see U.S. Environmental Protection Agency.

New Mexico Environment Department (NMED), December 2000. “Technical Background
Document for Development of Soil Screening Leveis,” Hazardous Waste Bureau and Ground
Water Quality Bureau Voluntary Remeadiation Program, New Mexico Environment Department,
Santa Fe, New Mexico. December 18, 2000.

New Mexico Environment Department (NMED), 2004. “Compliance Order on Consent Pursuant
1o the New Mexico Hazardous Waste Act,” § 74-4-10, New Mexico Environment Department.

April 2004,
NMED, see New Mexico Environment Department.

Sandia National Laboratories/New Mexico (SNL/NM), September 1995. “Results of the Liquid
Waste Disposal System RCRA Facility Investigation, Sandia National Laboratories,
Albuguergue, New Mexico,” Sandia National Laboratories, Albuquerque, New Mexico.

Sandia National Laboratories/New Mexico (SNL/NM), November 2001. “TA-V Groundwater
Investigation, Fiscal Years 1999 and 2000,” Sandia National Laboratories, Albuquerque, New

Mexico.
SNL/NM, see Sandia National Laboratories/New Mexico.

U.S. Environmental Protection Agency (EPA), 1989, “Risk Assessment Guidance for
Superfund, Volume |: Human Health Evaluation Manual,” EPA/540-1089/002,
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,

Washington, D.C.

ALB-05AVPISNLO5:RE701-1.doc 25 B40857.04.22 06/13/05 10:23 AM



This page intentionally left blank.

AL/B-05/WP/SNLOS:R5701-1.doc 26 840857.04.22 06/13/05 10:23 AM






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,
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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.

AL/6-05/MWP/SNLO5:R5701-1.doc 27 840857.04.22 06/13/05 10:23 AM



ATTACHMENT



SWMU 234



SWMU 234 [

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

99|% UCL (Assuming Narmal Data)

Student's-t [ 4.599
99|% UCL (Adjusted for Skewness)
Adjusted-CLT 4.567
Modified-t 4.609
99]% Non-parametric UCL
CLT 4 457
Jackknife 4.599
Standard Bootstrap 4.420
Bootstrap-t 4.832

Chebyshev (Mean, Std) 8.378




SWMU 234 [ [

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
Shapiro-Wilk Test Statisitic 0.68877
Shapiro-Wilk 5% Critical Value 0.85000

Data not Lognormal at 5% Significance Level

Data not Normal: Try Non-parametric UCL

95|% UCL (Assuming Normal Data)

Student's-t | 0.17694
95]% UCL (Adjusted for Skewness)
Adjusted-CLT 0.16698
Maodified-t 0.17604
95/% Non-parametric UCL
CLT 0.17268
Jackknife 0.17694
Standard Bootstrap 0.17118
Beootstrap-t 0.16966

Chebysheév (Mean, Std) 0.24165




SWMU 234 \ ]

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 0.2085
Shapiro-Wilk Test Statisitic 0.7595
Shapiro-Wilk 5% Critical Value 0.8420
Data are Normal: Use Student's-t UCL

95|% UCL (Assuming Normal Data)
Student's-t | 0.2341

95]% UCL (Adjusted for Skewness)
Adjusted-CLT 0.2390
Mecdified-t 0.2361

95/% Non-parametric UCL
CLT 0.2265
Jackknife 0.2341
Standard Beootstrap 0.2205
Bootsirap-t 0.2491
Chebyshev (Mean, Std) 0.3367




SWMU 234 [ |

Summary Statistics for benzo(b)fluoranthene
Number of Samples 11
AMinimum 0.00085
Maximum 0.506
Mean 0.1624
Median 0.1650
Standard Deviation 0.1615
Variance 0.0261
Caefficient 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

95|% UCL (Assuming Normal Data)
Student's-t I 0.2507
95|% UCL (Adjusted for Skewness)
Adjusted-CLT 0.2607
Medified-t 0.2535
95[% Non-parametric UCL
CLT 0.2425
Jackknife 0.2507
Standard Bootstrap 0.2405
Bootstrap-t 0.2964
Chebyshev (Mean, Std) 0.3747
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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
Caefficient of Variation 0.7575
Skewness -0.0569
Shapiro-Wilk Test Statisitic 0.6549
Shapiro-Witk 5% Critical Value 0.8420

Data not Lognormal at 5% Significance Level

Data not Normal: Try Non-parametric UCL

95|% UCL (Assuming Normal Data)

Student's-t | 0.1880
95(% UCL (Adjusted for Skewness)
Adjusted-CLT 0.1815
Modified-t 0.1879
95[% Non-parametric UCL
CLT 0.1821
Jackknife 0.1880
Standard Bootstrap 0.1804
Bootstrap-t 0.1848

Chebyshev (Mean, Std) 0.2671




	University of New Mexico
	UNM Digital Repository
	3-1-2006

	Justification for Class III Permit Modification March 2006 SWMU234 Operable Unit 1309 Storm Drain System Outfall
	Sandia National Laboratories/NM
	Recommended Citation


	Poster SWMU 234 Storm Drain System Outfall

	Justificaiton for Class III Permit Modification SWMU 234 Operable Unit 1309 Storm Drain System Outfall

	NFA

	1.-Introduction

	2.- History of the SWMU

	3.- Evaluation of Relevant Evidence

	4.- Conclusion

	5.- References

	Appendix B

	Appendix C

	Appendix D


	NOD

	Attachment A

	Attachment B

	Attachment C

	Attachment K

	Attachment M

	Attachment N


	NOD

	Table of Contents


	NOD

	Table of Contents

	List of Tables

	List of Attachments

	Attachment A

	Attachment G

	Attachment M


	Supplemental Risk

	Table of Contents

	List of Figures

	List of Tables



