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Site History

SWMU 231 covers 0.04 acres of unpaved ground along the steep northern rim of Tijeras Arroyo. The site
consists of a 140-foot long earthen ditch that occasionally receives storm water from a paved storage yard
located on the east side of TA-IV Building 970. The storm water is directed to the site through buried pip-
ing and a concrete ditch. The outfall was built in the early 1980s. No chemical releases have occurred at
the site.

Depth to Groundwater

The perched aquifer (not a source of drinking water) is approximately 300 ft bgs. The regional aquifer is
approximately 470 ft bgs.

Constituents of Concern

The list of COCs includes chromates, antifoulants, chromium, sodium hydroxide, hydrochloric acid, diesel
fuel, and mineral oil. The list of COCs was conservatively based upon chemicals used at TA-IV.
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Summary of Data Used for NFA Justification

In 1994, the ground surface at SWMU 231 was surveyed for UXO/HE and radioactive materials; no
anomalies were detected. Shallow soil samples were collected at the four corners of the site. The maxi-
mum sampling depth of the four samples was three ft bgs. The soil samples were analyzed for TAL met-
als, chromium-VI, TPH, VOCs, SVOCs, tritium, and gamma-emitting radionuclides. No VOC or SVOC
contamination was detected in the soil samples. The reporting of four TPH detections ranging from 44 to
130 mg/kg is considered suspect because no VOCs (except acetone, a common laboratory contaminant)
or SVOCs were detected. All of the metal and radionuclide values were below background values.

In June 2001, two locations along the centerline of the ditch were sampled with a backhoe. The soil sam-
ples were collected at depths ranging from 0 to 5 ft bgs. The samples were analyzed for VOCs, SVQOCs,
TPH, TAL metals, chromium-V|, gamma-emitting radionuclides, gross alpha/beta, and tritium. The only
VOC detected was acetone at 0.008 J mg/kg. Ten SVOCs were detected with bis(2-Ethylhexyl)phthalate
having a maximum value of 0.0826 J mg/kg. TPH was not reported above the detection limit. Five metals
were detected above background levels. The only radionuclide reported above background activity was
U-235 at 0.228 pCifg.

Recommended Future Land Use

Industrial land use was established for this site.

Results 777 Analysi

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" (SNL October 2003).

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
perform a risk assessment for the site. The risk assessment analysis evaluated the potential for adverse
health effects for the residential land-use scenario.

The total HI was 0.39, which is below the NMED guideline of 1.

The mean concentration of arsenic was below background and therefore was removed from the risk cal-
culation.

With the removal of arsenic, the total estimated excess cancer risk was reduced to 1E-6, which is below
the NMED guideline of less than 1E-5.

There are no calculated background activities for the Tijeras Arroyo area; however, background activities
for the North Supergroup soils were used for comparison. Any detected radionuclides were considered in
the calculation of human health residential land-use scenario incremental TEDE. For SWMU 231 the -
TEDE is 8.6E-2 mrem/yr for the radiological COC. The EPA's numerical guideline is 756 mrem/yr. Thus,
the TEDE is below EPA's guideline.

Using the SNL predictive ecological risk assessment methodology, the ecological risk for this SWMU is
acceptable.

In conclusion, human health and ecological risks are acceptable per NMED guidance.
Human Health Risk Assessment Values for SWMU 231 Nonradiological COCs

Residential Land Use Residential Land Use
Scenario Scenario
Maximum (Maximum Concentrations) (UCL Concentrations)
Concentration/ Cancer Cancer
coc UCL (mgrkg) Hazard Index Risk Hazard Index Risk
Arsenic 57131 0.26 1E-5 3 .
Barium 240 0.05 - 0.05 -
Beryllium 1.03 0.01 9E-10 0.01 9E-10
Cadmium 1.7 0.04 1E-9 0.04 1E-9
Chromium, total 17 0.00 - 0.00
Chromium VI 1.6 0.01 TE-S 0.01
Mercury 0.0219 0.00 -- 0.00
Selenium 0.5 61 0.00 -
Silver 0.25 0.00 -
Acetone 0.008) (.00 --
Benzo(a)anthracene 0.0397 .00 H6E-8
Benzo(a)pyrene 0.056% .00 9E-7
Benzo(b)fluoranthene 0.0621 0.00 |E-7
Benzo(k)fluoranthene 0.0357 0.00 6E-9
bis(2-Ethylhexyl) phthalate 0.08261J 0.00 2E-9
Chrysene 0.0566 0.00 9E-10
Fluoranthene 0.0425 0.00 -
Indeno(1,2,3-c.d)pyrene 0.0467 0.00 SE-8
Phenanthrene® 0.0198J 0.02 -
Pyrene 0.0605 0.00 -
Total 0.39 1E-5
NMED Guidance <1 <1E-§
= UCL concentration was below background screening level  Therefore risk was not calculated

For More Information Contact

U.S. Department of Energy
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Telephone (505) 845-6089

Sandia National Laboratories
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Sandia National Laboratories

Justification for Class III Permit Modification
February 2004

SWMU 23]

Operable Unit 1309
Storm Drain System Qutfall Site
NFA Originally Submitted June 1995
NOD Submittal Oct. 1996

Second NOD Submittal Date Dec. 2002
Supplemental Risk Document Submitted Oct. 2003

Environmental
Restoration
Project

Albuguerque Operations Office




NF A



PROPOSAL FOR |
NO FURTHER ACTION

Site 231, Storm Drain System Outfall Site
Operable Unit 1309

SANDIA NATIONAL LABORATORIES/NEW MEXICO



. 1. Introduction

1.1 ER Site Identification -Number and Name

Sandia National Laboratories/New Mexico (SNL/NM) is proposing a risk-based no further
action (NFA) decision for Environmental Restoration (ER) Site 231, Storm Drain System
Outfall Site, Operable Unit (OU) 1309. ER Site 231 is listed in the Hazardous and Solid
Waste Amendment (HSWA) Module IV (EPA August 1993) of the SNL/NM Resource
Conservation and Recovery Act (RCRA) Hazardous Waste Management Facility Permit
(NM5890110518) (EPA August 1992),

1.2 SNL/NM Risk-based NFA Process

This proposal for a determination of an 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 RF1 [RCRA Facility Investigation] and other
relevant information, the Permittee may submit an application to the
Administrative Authority for a Class III permit modification under 40 CFR
270.42(c) to terminate the RFI/CMS [corrective measures study] process for a
specific unit. This permit modification application must contain information
demonstrating that there are no releases of hazardous waste including hazardous
constituents from a particular SWMU at the facility that pose threats to human
health and/or the environment, as well as additional information required in 40
CFR 270.42(c) (EPA August 1993).

For a risk-based proposal, an SWMU is eligible for an NFA determination if the NFA
criterion established by the SNL/NM permit is met. This criterion, found in Section M.1 of
the permit, is as follows: “[Tlhere aré 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 10 established action levels or

. develop site-specific action levels. Background soil samples were collected and analyzed to
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develop upper tolerance limits (UTLs) for metals. Site-specific data were collected to
compare to existing soil action levels (proposed Subpart S action Jevels) and UTLs. If site-
specific concentrations exceeded the proposed Subpart § 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 231,

1.3 Local Setting

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

ER Site 231 (Figure 1) is located on land owned by DOE. The outfall is located along the
northern embankment of Tijeras Arroyo and is situated west of Building 970 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 231 lies with in 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 231, a background study was conducted to collect available and relevant site information.
Interviews were conducted with Sandia National Laboratories/New Mexico (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
231: '

Confirmatory-sampling program conducted in September 1994

Risk analysis for three metals and two radionuclides

One surface radiation survey

One unexploded ordnance/high explosives (UXO/HE) survey

Interviews and personnel correspondence

Historical aerial photographs spanning 40 years
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2.2 Previous Audits, Inspections, and Findings

In November 1993, the Sandia ER staff recognized Site 231 as an SWMU. ER Site 231
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 231 was not included in the Environmental Protection Agency (EPA) RCRA
Facility Assessment (RFA) in 1987 (EPA April 1987) and Site 231 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 to be 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 limited area.

3.2 Operating Practices

Based on interviews and personnel correspondence, the outfall discharged industrial effluent
and storm water from approximately 1984 to 1991. Aerial photographs confirmed this time
frame but provided no additional information. -

3.3 Presence or Absence of Visual Evidence

The approximately 150-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 Resulits of Previous Sampling/Surveys

In 1994, the site was visually surveyed for surface indications of 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 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).
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3.5 Assessment of Gaps in Information

No environmental sampling data existed for Site 231. 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 photoionization detector, OVM, was used throughout the
field program. The OVM measured no anomalous vapor concentrations.

Surface and shallow subsurface soil samples were collected at the most likely locations of
contamination. Four samples were collected at the outfall and four samples were collected at
the furthest extent of visible erosion and scour (Figure 1). Every sample was analyzed for
target analyte list (TAL) metals', chromium™, and seven of eight samples were analyzed for
total petroleum hydrocarbon (TPH). The four subsurface samples also were analyzed for
volatile organic compounds (VOCs). Four samples were analyzed for semivolatile organic
compounds (SVOCs). As a general check for radioactive constituents, 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.

3.6.7 Background Samples for Metals and Radioactive Constituents

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

3.6.2 Organic Compounds

No organic compounds were detected without qualification; acetone was detected in one of
four samples but was below the reporting limit (qualified with a "J" in Table 1) and 2-
butanone was detected in four of four samples but was qualified with a "J" and "B". None of
these qualified detections indicate significant contamination. TPH was detected in four of the

! Although the TAL metal analytes include calcium, magnesium, potassium, and scdium, 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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seven samples. Three of these four detections were at concentrations below 100 milligrams
per kilogram (mg/kg). One TPH analysis (Sample 231-03-B) indicated a concentration of 130
mg/kg. The average of the four samples was 78 mg/kg. The TPH detections do not indicate
significant contamination.

3.6.3 Metals

The maximum local background value for beryllium was 0.53 mg/kg. Beryllium was not
detected above 0.53 mg/kg at Site 231, Mercury, selenium, and silver were not detected at
Site 231. Chromium*® was detected at one location (Sample 231-01-A) at a concentration of
1.6 mg/kg compared to the proposed Subpart S Action Level of 400 mg/kg. Background
samples were not analyzed for chromium®®, All other metal concentrations except one
analysis for copper and five analyses for zinc were below UTLs. Sample 231-03-B had a
copper concentration of 29 mg/kg, compared with-a UTL of 13.6 mg/kg. No Subpart S
Action Leve! has been proposed for copper. The five zinc concentrations above the UTL of
79 mg/kg ranged from 90 to 130 mg/kg. The proposed Subpart S Action Level for zinc is

20,000 mg/kg.

3.6.4 Radionuclides

Thallium was not detected at Site 231. Tritium, plutonium-239/240, and plutonium-238 were-
not detected above the minimum detectable activity (MDA). Uranium-238 was detected in
one sample at an activity of 0.42 picocuries per gram (pCi/g), which is below the base-wide
background 95" percentile of 1.1 pCi/g. Uranium-235/236 was detected in Sample 231-01-A
at 0.39 pCi/g, in comparison to a base-wide background 95" percentile of 0.168 pCi/g.
Uranium-234 was detected at an activity of 1.03 pCi/g in Sample 231-01-A. The base-wide
background 95™ percentile for uranium-234 is 1.0 pCi/g. The maximum activities for
uranium-235/236 and uranium-234, based on six local background analyses, are 0.33 and 0.97
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 metals data for metals with concentrations greater than background
UTLs, risk was analyzed for a combination of chromium®®, copper, and zinc, assuming the
maximum detected concentrations. To further evaluate the site data for radionuclides with
activities above background UTLs, 95 percentiles, or those without background UTLs, a risk

; assessment was performed for the combination of uranium-234 and uranium-235/236,

assuming the maximum detected activities.
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The risk calculations were designed to produce conservatively large estimates of hazard index
and radioactive dose to counter uncertainties in the soil data. ‘This approach facilitates the
following decision regarding future activities at Site 231:

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

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

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

Calculation of hazard indices required values of oral reference doses (oral RfDs) for each of
the metals. The RfD values for chromium®® and zinc were taken from EPA’s IRIS database
(IRIS 1994). An estimated RfD for copper was computed using a maximum contaminant

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

Similarly, calculation of radionuclide doses required values of dose conversion factors, which
are used to convert radionuclide intakes (in units of pCi/year) into effective dose equivalents
(in units of mrem/year). Published values of dose conversion factors (Gilbert et al., 1989)
exist for uranium-234 and uranium-235/236.

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

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

HI = Zi:{H'SF{(i) x S()]

(1)
where:
HI = total hazard index (dimensionless),
HSR(D) = hazard index-to-soil concentration ratio for the i™ metal (kg/mg)

No Further Action Proposal (Site 231} Page 6
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= I x A x 0.001 g
RID() x W mg

S = soil concentration of the i" metal {mg/kg),

1 = soil ingestion rate = 0.2 g/day,

A = absorption factor (dimensionless) = 1,

W = body weight = 16 kg, and

RID(I) = oral reference dose for the i metal (mg/kg-day).

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

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

DOSE = Zi:{DSR(i) x S

)
where:
DOSE | , = total effective dose equivalent (mrem/yr);
DSR(I) = dose-to-soil concentration ratio for the i® radionuclide
(mrem/yr)/(pCi/g), = 1 X DCF(I);
S(1) = 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 Tables 2 and 3. The summed
hazard index for metals is less than one and the summed radioactive dose is less than 10
mrem/year. Therefore, the site is considered to be risk-free in terms of metals and
radionuclide contamination.

3.8 Rationale for Pursuing a Risk-based NFA Decision
Surface soil and shallow subsurface soil samples were collected at the "head" of the outfall

(where the flow. leaves the concrete flume and spills into the natural drainage) and at the
furthest extent of visible erosion/scour where the discharged effluent would have most likely
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settled. These two areas are the most likely areas for contamination. SNL/NM is proposing a

risk-based NFA because representative scil samples from ER Site 231 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 Explosive Ordnance -
Division (EOD) and found no UXQO/HE ordnance debris at Site 231 (SNL/NM 1994a).

¢ In September, 1994, as part of the surface soil sampling effort at Site 231, a surface

radiation survey was conducted (SNL/NM 1994b). No surface anomalies were
detected at Site 231. : -

4. Conclusion
Based upon the evidence cited above, ER Site 231 has no releases of hazardous waste or
hazardous constituents that pose a threat to human health and/or the environment. Therefore, -

ER Site 231 is recommended for an NFA determination.
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Ebert & Associates, Inc., November 1994, “"Photo-Interpretation and Digital Mapping of ER P .
Sites 7,16,45,228 from Sequential Historical Aerial Photographs.”
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Table 1. Site 231 - Results of Shallow Soil Sampling and Analysis

3
1

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

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

For copper and zinc, background is the 95 percent upper tolerance level for the local
background data. '

For uranium-234 and uranium-235/236 the first background value is the maximum of six local

background values; the second background value is the base-wide background 95" percentile.

The first action levels for zinc and chromium®® are proposed Subpart S action levels.

The other action levels are calculated risk-based levels.

No Further Action Proposal (Site 231)
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li::t'ﬁ.::r Analytical Method Constituent C"("‘:;‘k‘;‘i"“ Qualifier(s) B‘(’;ké:)g‘;“d A":‘;‘g‘ﬁ'::)" el
231-03-B VOCs (8240) - Acetone 0.008 1 g ,
231-01-B VOCs (8240) 2-butanone 0.004 1B N -
231-02-B VOCs (8240) | 2-butanone 0.004 1B \: 5 \
231-03-B VOCs (8240) } 2-butanone 0.005 1B f\‘\}\j\ \\
231-04-B VOCs (8240)J 2-butanone 0.005 B - ;o ‘é
B-02-A TPH (8015) TPH w 1‘9\
231-03-B TPH (8015) TPH 130 ;
231-04-A TPH (8015) TPH R
231-04-B TPH (8015) TPH 59 ]
231-03-B TAL Metals (6010) Copper 29 13.6 1,451
731-01-B TAL Metals (6010) Zinc 130 79 20,00076,506
~231-02-B TAL Metals (6010) Zinc 110 7% 20,000/6,506
231-03-A TAL Metals (6010) Zinc 50 7 20,000/6,506
231-04-A TAL Metals (6010) Zinc 100 79 20,000/6,506
231-04-B TAL Metals (6010) Zine 100 79 20,000/6,506
231-01-A leaccl:':;:Z)g:::nTi]:m*‘ 16 400/80
231-01-A ](S;’{‘Xgif_;’{)‘g'if‘s? Uranium-235/236 039 Pcilg 0.3;3;53 146 pCifg
231-01-A ARl 300 437 Uraniur- 1.03 pCilg ogggg.o 386 pCife
Notes




Table 2. Metal Risk Calculations for Site 231

. Concentration RDD) Individual
Constituent (me/ke) (mg/ke-day) HI Source of RfD
Chromium | | 60E+00 | 5.00B-03 | 4.00-03 IRIS
Estimated from drinking water
Copper 2.90E+01 3.70E-02 | 9.80E-03 standard of 1.3 mg/l, 2 L/day
‘ - ingestion rate, and 70 kg body weight.
Zinc 1.30E+02 3.00E-01 5.42E-03 IRIS
Summed
HI 1.92E-02
Table 3. Radionuclide Risk Calculations for Site 231
. . : DCE(I) Individual Dose
Constituent | Activity (pCi/g) (mrem/pCi) (mrem/year) Source of DCF
Uranium-234 1 03E+00 2 60E-04 1.95E-02 Gilbert et al.,
1989
Uranium- Gilbert et al.,
235/236 3.90E-01 2.50E-04 7.12E-03 1989
Summed Dose 2.67E-02

No Further Action Proposal (Site 231) Page 13
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SAMPLING AND ANALYSIS PLAN FOR ELEVEN
SITES IN TIJERAS ARROYO OPERABLE UNIT
. SANDIA NATIONAL LABORATORIES/ NEW
| MEXICO o



Sampllng and Analys:s Plan for Eleven Sites in Tijeras Arroyo

_ Operable Unit
. - Introduéﬁon

The purpose of the sampling and analysis described in this plan is to determine the
appropriate way to proceed toward closure of 11 ( of the 17) sites in the Tijeras Arroyo
Operable Unit. Based on the surface and shallow subsurface soil samples and analysas for
"~ the constituents of concern (COCs}, one of three approaches will be pursued for each site:
1. A petition for “No Further Action” (NFA) will be produced for regulatory
consideration;
-2. A voluntary corrective measure (VCM) will be designed and implemented,
hopefully followéd by an NFA petition; or
~ 3. The site assessment and eventual closure will follow the standard RFI/CMS path

Most of the sites covered by this Sampling and Analysis Plan (SAP} are outfalls from the
storm water and sanitary sewer systerns emanating from Sandia Technical Areas {TAs} {, I,
and IV, The general sampling program for the outfalls will be to collect four samples at the
head of the cutfall, two samples of surface soil {0 to 6 inches deep) and two samples of
shallow subsurface soil {18 to 36 inches deep} and four samples (two surface soil and two
shallow subsurface scil) 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 chromium is found in a metals analysis, total
petroleum hydrocarbon (TPH), explosives, Total Kjeldahl Nitrogen (TKN), nitrate/nitrite, and
Gamma Spectroscopy for radionuclides, isotopic uranium, isctopic plutonium, tritium, and
chlorodiphenyls {(PCBs).

Sampling Procedures and Volumes
Surface soil samples will be collected with a stainless steel scoopula or trowel and placed in
a stainless steel bowl. After at least 1000 ml' of soil has been collected, the soil will be
. thoroughly mixed in the bowl and transferred to.two or three 500-ml sample bottles with a
stainless steel scoopula. Sample bottles will be labeled accordingly and the appropriate
sample information (sample depth, collection date and time, etc.) will be documented on the
chain-of custody {COC) after each sample is collected. Samples will then be packaged and
cooled to 4 degrees Celsius.

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

Waste Generation and Equipment Decontamination

Decontamination of sampling equipment will be done between each sample.
Decontamination will include thoroughly washing the inside and outside of the sampling
equipment with a spray of ALCONOX™ or LIQUINOX™ and water; rinsing with distilled,

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

*The sample volume varies between 1,125 and 1,625 m! depending on the analyses for the sample.
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Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo |
’ ‘ Operable Unit '

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

Site Descriptions
The sites that will be sampled are

¢ Site 46, Old Acid Waste Line Outfall;
Site 50, O!ld Centrifuge Site;
Site 77, Oil Surface Impoundment;
Site 227, Bldg. 804 outfall;
Site 228, Storm Drain System Qutfall;
Site 230, Storm Drain System Outfall;
Site 231, Storm Drain System Outfall;
Site 232, Storm Drain System Outfall;
Site 233, Storm Drain System Outfall;
Site 234, Storm Drain System Outfall; and
Site 235, Storm Drain System Qutfall.

« & 4 o & & 5 & s

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 Qutfall .

The Old Acid Waste Line carried wastes from several buildings in TA I. The waste line
begins as a north-south trending, 750-feet long open trench in a grassy field northwest of
Building 981-1 in TA IV. No pipe opening is visible at the "head" of the trench. 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) camposed
of compacted alluvial sediment. Historical aerial photographs show vegetation, presumably
supperted by the discharge, growing southeast of the spillway to the active arroyo channel
(about 200 feet distance from the spillway). The site is not restricted and is easily
accessible.

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

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, siiver, and photo-processing chemicals with an ammonia-like odor. 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 beén' \}isually surveyed for surface indications of unexploded ordnance and high
explosives (UXQ/HE). No UXO/HE were found. Also, a surface radiation survey was
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Samplmg and Analys:s Plan for Eleven Sites in Tijeras Arroyo
Operable Unit

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

The sampling program includes four samples collected at the “head” of the site outfall (by
the fire extinguisher training area west of TA V) and four samples collected by the spillway
into the Tijeras Arroyo drginage (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 whereas a "2" on the table indicates half the samples will have
additional analyses for the analyte listed.

Site 50: Old Centrifuge

Site 50, 0O!d Centrifuge, was an outdoor, rocket propelled centrlfuge 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 on 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 twa Deacon 3.5DS5-5700 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 motar case.” Under normal operating conditions,
no unburned propellant would be released.

In 1987, a reconnaissance investigation at five potential contaminated sites, including the
Old Centrifuge Site, was conducted by the ER Project. Samples were analyzed for uranium,
TNT, HSL inarganics, TCLP constituents, and EP Toxicity constituents. Metals, including
barium, were detected at concentrations well below regulatory action levels. Total uranium
‘cancentrations 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 localions will be biased toward the west side of the site because that is
the open side (Figure 1). All surface samples will be analyzed for all the COCs. One-half of the
subsurface samples will be analyzed for uranium and high explosives. All four subsurface
samples will be analyzed for metals.

Site 77: Oil Surface Impoundment

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

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

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

Site 227: Bunker 904 Qutfall

Site 227 is an inactive outfall from the septic system for Building 804 (ER Site 48)in TAH. The
site starts where the discharge exits the septic tank piping system, approximately 100 feet
northeast of the southernmost point of TA Il. The extent of the area influenced by the discharge
may include the bank of Tijeras Arroyo below the outfall and somie area between the outfall and
the main channe! of Tijeras Arroyo. The site is along the eastern edge of ER Site 45.

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

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

Possible sail contaminants are explosives, radicactive materials from weapons processing,
including tritium, uranium, and plutonium, sclvents (acetone, methylene chloride, methyl ethyl
ketone, carbon tetrachloride, teluene, xylene, hexane, alcohels), and inorganics {ammonium
hydroxide, barium, cadmium, silver, chromium, fitanium, cyanide).

Access fo this site is along the TA Il 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 ta gain permission and access to this site.
Prior to sampling

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

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

The proposed sampling program is to collect four surface scil samples and four shallow
subsurface samples. Two surface and two subsurface samples will be collected at the outfall. The
other two surface and two subsurface samples will be collected at the furthest visible channel
erosion and scour (Figure 1). The analytes are listed in Table 1.

Sites 229 - 235: Storm Drain Systems Qutfalls

These sites consist of the discharge areas at seven outfalls along the northern embankment of
Tijeras Arroyo. The outfalls discharged industrial effluent and storm water from TAs |, i, 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 % miles of the embankment.

The specific constituents in the industrial efluent at these sites are notknown. The possible
discharged contaminants include chromates, antifoulants, chromium, sodium hydroxide,
hydrochloric acid, chromosulfuric acid, diesel, and other petroleum products. To cover this array
of possible contaminants, soil samples will be analyzed for volatiles (subsurface samples only),
semi-volatiles, metals and chromium®, if chromium is found in the metals analysis.
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Samphng and Analys:s Plan for Eleven Sltes in Tueras Arroyo
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Mineral onl is also being considered a potential soil contaminant at all outfalls along the Tijeras
Arroya due to a recent release (June '84) of mineral oil at Outfall 232 and vague hlstoncal
records. Therefore, soil samples will also be analyzed for TPH.

At Sites 229 through 234, prior to sampling
1. tumbleweeds will be cleared from locations to be sampled and placed adjacent to the
drainage;
2. these locations will be visually scanned for UXO/HE; and
3. these locations will be screened for surface radiation anomalies.

Site 229 is due east of the footings of the old guard tower and the south "corner” of the TA Il
fence. Itdischarges near the top 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 li 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 I, various radionuclides, possibly including tritium, uranium,
and plutonium are of concern. Four surface sofl and four subsurface soil samples will be collected
at this site (Figure 1), The analytes are listed i m Table 1.

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

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

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

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

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

Site 234 is southeast of Building 981! (Inflatable Building) and a lagoon impoundment (Site 77).
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The site discharges into a steep-sided, deeply incised channel cut into the hillside. The drainage (
channel splits directly uphill of a tree. Access to the site is along the road outside the south side -
of TAIV. Both channels will be sampled. Six surface soil and six subsurface soil samples will be ' .
collected at this site (Figure 1). The analytes are listed in Table 1. ) :

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

Background

Background soil concentrations for organic contaminants should be negligible. Background
concentrations for total metals and radionuclides must be determined for comparisen to
concentrations found at the sites. Twelve locations have been identified to collect samples for
background determination (Figure 1). At each of these sites, one sample will be collected at a
depth of 0-6 inches and a second sample collected at 18-36 inches (Table 1).. In addition, the
background study report prepared by International Technology Corporation (May 1294} will also
be used ta evaluate the data.

Quality Assurance

As shown in Table 1, quality assurance samples will include the following: .

. Field "duplicates" on more than 10 percent of the samples. These samples will b
collected adjacent to the original surface soil sample and in the same hole as the original
subsurface soil sample;

. Field soil blanks for more than 10 percent of the VOC analyses. These sample will be (
cbtained from Sample Management Office (SMQ) and will contain no VOCs; and ) i
. One rinsate blank. All rinsate will be composited in one container. A sample of the .

rinsate will be analyzed for all constituents. The disposal method for the rinsate will be
determined by the analytical results on this sample. '
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- Appendix B

. Analytical Results



i

ACRONYMS FOR ANALYTICAL DATA

' Organic/metals data for soil = mgfkg
Radionuclides data for soil = pCilg
ND = Not detected
NS = Not significant
MDA = Maximum Detectable Activity

J = Detected at a concentration below the laboratery reporting limit

B = Detected in the associated blank sample
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Quality Assurance Resuits for Inorganic and Radiological Constituents

2
1§ | & | e 3
E z § g L E g 5 E - o % E — .é
g E (ElEls 12|z |€ (et lalclal2lg|2]|E]e
& d |z |sls {818 (S 15618 [8§12 |8l=15 1% |8 1|§
227-02-A| original 15800[9.3] 5.9 1 180 ND| 21 | 66| 41 | 7.8 {1300017.5|160] ND | 5.4 27| 51
227-02-A} duplicate | 6500| 11} 1.4 | 15010.25] 2.5 | 6.4 |- 4.1 | 13 |14000]|9.1|170] ND { 6.8} 28 | 51
227-03-B| original |5100{8.8{0.92] 140 ND{ 21 | 59| 45 | 11 |13000{7.5{200] ND | 6.4} 25148
227-03-B| duplicate | 6400] 9.9{ 56 | 140|025} 29 | 74| 4.6 | 10 |[16000]{8.9{230| ND | 5.9] 33| 50
229-04-A| original {8100} 13} 5.7 | 150{0.32| 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| 22 | 8.0 | 42 | 7.7 {12000} 11 |190| ND }6.2| 24 | 52
230-04-B{ original {150013.3] 16 1 130| ND | 0.61 % 23 { ND | 18 3500 |4.2|110| ND | 3.0{9.1| 82
230-04-B| duplicate|{2400] 4.9} 1.7 | 140| ND | 068 | 31| 25 | 15 | 4500 |14.1[{120{ ND {34]9.7( 71
235-01-A| original {3600[6.2| 5.1 | 150| ND | 2.7 1 6.0 ] 8.4 | 6.6 {20000]7.6]210] ND {4.5) 36 |66
235-01-A{ duplicate| 3000 5.3| 1.3 | 160 ND| 16 | 42 | 57 | 6.5 |12000|9.4]180] ND | 4.4y 22 | 66
50-01-B | original {3100;(6.56| 2.1 | 110}0.25] 1.3 | 41| 3.9 | 62| 7600 | 6.6{130| ND 45| 17| 18
50-01-B tduplicate| 3900} 7.5{ 2.0 | 110}0.26]1 1.3 | 43 |. 40 | 57 | 8800 | 5.91150] ND | 4.2| 18 | 21
50-02-A { coriginal |5800| 12| 4.2 { 220{0.38] 16 | 52| 4.3 { 12 | 6700 26 [210| ND[7.1| 11|68
50-02-A |duplicate|7000| 14| 6.4 | 280 | 0.55| 2.2 | B3 | &.1 17" | 9000 | 35 |290|0.04| 9.4 | 18| 61
Bkg-05-A| original |6400| 13| 5.7 | 210}0.53] 1.8 { 6.1 | 66 | 14 {10000| 16 |330{ ND {8.9| 22 | 37
Bkg-05-A{duplicate| 5900| 12| 7.6 | 19010.50} 1.7 | 6.0 | 6.3 { 14 {10000{ 16 |320] ND | 8.7} 24|36
LZite 235 rinsate | ND |[ND| ND | ND{ ND| ND { ND| ND | NDj ND {ND|ND| NO|ND|NDjND
‘ - Notes on Quality Assu;ance Data
g g © Explosive residues were not detected
& S & in Site 50 duplicate sample
5 g 5 L1818 |3
kS| = o g o < £ o o ™l Hexavalent chromium was not
2 % - g RS 2 S _g_ g detected in five duplicates and one
£ E z (=8 | B |9 L = = S i|deconrinsate
@ [ b O [~] © @ 2 = - =
w L2 B o Z o o | % ] = )
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 -
227-03-A 'oriqmal 0.004] 04 1 0.15 | 0.61 PCBs were not detected in one Site 77
227-03-A| duplicate 0.67| 0.023| 0.67 duplicate sample
227-03-B| original 0.72| G111 |0.72
227-03-B| original | 220 { ND Tritium and Plutonium-238 were not
227-03-B| duplicate ) 278l 0.71| 0.7 detected in four duplicate samples
227-03-B| duplicate} 190 ] 1.4
229-01-A| original 0.007}0.45] 0.17 | 0.67 ||Selenium, silver,.and thallium were not
229-01-A] duplicate 0.73 1 0.034| 0.6 ||detectad in any quality assurance
229-03-B| original 0.4510.058 | 0.45 ||samples
229-03-B] duplicate 10.99| c.08 1§ 1
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Appendix C. Background Calculations for Metals and Radionuclides

To evaluate metals data, 24 backaround samples were collected for metals analyses.* Distribution _ (.
analyses was performed first by constructing histograms. The histograms indicated a parametric ) )
distribution. Outliers were screened in a two-step process as described in the base wide

background report (IT 1994). The first step is to perform an "a priori" screening for very high

values relative to the rest of the data set. This is qualitatively performed by visually examining a

column of sorted values. Maximum values that are a factor of 3 or 4 times higher than their nearest

neighbor are removed from the data set during this step. None of the anomalous values were

deleted by the "a priori" process.

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

T, = (X, - X,)/S

where:
X, = guestionable observation;
X, = sampie arithmetic mean; and

S = sample standard deviation

T, is compared to a table of cne-sided critical values for the appropriate significance level (u;iper 5]
percent) and semple 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 iaboratory or sampling error, (.

Probability plots were then replotted to determine whether the data fit normal or loghormal
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 recommended by
EPA, a tolerance coefficient value of 95 percent was used (EPA 1989). Most metals background
data fit lognormal distributions. lron and zinc data fit normal distributions. UTLs were not
calculated for mercury, selenium, and silver because mercury and selenium were not detected and
silver was detected only once in the 24 background samples. The beryllium background data did
not fit a normal or lognormal distribution. The maximum value in & data set is commonly taken as -
the UTL in a non-parametric setting (Guttman, 1870). The maximum background beryliium
concentration was 0.53 mg/kg.

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

2These data are referred to as local background data. The data collected throughout Kirtland Air Farce Base (KAFB), with
most of the data collected within SNL/NM technical areas, are c¢alled base-wide background data ([T 1994).

SuTL=x + K3, where:

UTL = Upper tolerance limit;
Sample arithmetic mean (for normal distribution), sample geometric mean (for lognormal distribution);
Sample standard devistion; and

X
s
K = One-sided normal tolerance factor (95 percent for these evaluatians).

nouwn

13




D with radionuclide background data and the corresponding UTLs. The maximum activity from the
six local background samples for isotopic plutonium and isctopic uranium was used as an additional
method to evaluate the data. Also, in-house gamma spectroscopy was performed on all 24 )
hackground samples and indicated low levels of radioactivity but no significant contaminatian.
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jummary Statistics fec¢ kog{Aluminum)

ount = 24

\Wwercage = §$.42942

fedian = 8.36529

focle =

ieometric mean = 8.41976
fapiance = Q0.170246

itandard deviation = 0.412609
itandard error = 0.0842235
nimum = 7.69621

faximum = 9,21034

tange = 1.51413

ower quarctile = g,13153
ipper quartile = 8.73178
‘nterquartile range = 0.600253
‘kewness = 0.132255

‘tnd. skewness = 0,26451
urtosis = -0,792361

tnd. kurtosis = -0.792361
oeff. of variation = 4.89¢87
um = 202.306

Lognormal Probability Plot for Aluminum

59.9 [
99
95 , .
80 o i
50 Tl

20 =
PRIy
1
0.1

Cumulative percent

76 7.9 8.2 8.5 88 9.1 9.4
Aluminum concentrations in soil, mg/kg (ppm)




.tatistics foc log (Antinony)

124
: ciwm 2.14609
fian = 2,13275
fe = 2.3979
mmetoic mean =-2.12004
‘iance = 0.11303]1
ndacd deviation = 0,33738%
ndard arror = 0.0600692
dmum = 1.4816
dmum = 2.7725%
ige = 1.29098
‘er quartile = 1.91649
er quartile = 22,3979
‘erquartile range = 0.4{81405
wness = ~0,040772
d. skewness = -0,0815441
tosis = -0.744171
d. Kurtosis = -0.744171
££. of variation = 15.7211)
= 51.5062

Lognormal Probability Plot for Antimony

| . 99.9

99
95

%0 {%T/B’

S0 Kﬁwﬂ '

20 :
nCP/EV

f s

0.1

Cumulative percent

1.4 17 2 23 2.6 2.9
Antimony concentrations in soil, mg/kg (ppm)




mmacy Statistics for log(Arsenic)

untt = 24

recage = 1.030

:dian = 0,831963

e =

:ometric mean = 0.904L19
iclance = 0.291153

‘andard deviation = 0.539586
‘andard erroz = 0,110143
.nimum = 0.405465

Iximum = I.82455

inge = 1,41908

wWer quartile = 0.5306280
iper quartile =~ 1,73162
iterquartile range = 1.20049
ewness = (,4632036

nd. skewness = 0.926071
ictosis = -1,58507

nd. kurtosis = ~1.58507
eff. of variation = 51.983

m o= 24,9121
Lognormal Probability Plot for Arsenic
' 99.9 : ——
- 98 a
g S
e i
Qg 80 : = —
£ 50 g
= % /’?agt ‘
g 3 _
() a
1
0.1 > ,
0 0.4 0.8 1.2 1.6 2

Arsenic concentrations in soil, mg/kg (ppm)
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. Svacistics for log{Nacium
o3

I * 4.96948

iaw = 4.94164

‘e = 5,34711

metric mean = 4.96236
lance = 0.0740602

ndard deviation = 0.27214
ndacd erroc = 0.0567451
Llmum = 4,553@8

imum « 5,34711

je = 0.79323)

ir quartile =~ 4.70048

it quartile =~ 5.20832
trquartile range = 0.597837
mess = 0.0653415

f. skewness = 0,127931
0sls = ~1,30542

I, kurtosis = -1,27794

‘f. of variation = 5.47622
= 114.288

Lognormal Probability Plot for Barium
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!

R 99 _
95 Pl

50 &

2ol B
L=

a

Cumulative percent

I
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Barium concentrations in soil, mg/kg {ppm)



mmavy Statistics for log{Cadmiim}

want = 24 -

‘erage = 0.416764

:wdian = 0.500216

de =

ometric mean =

iciance = 0.159937

:andard deviation = 0.39%922
:andard errorc = 0.0816337
Nimum = ~0.446287

iximum = 0.955511

inge = 1.4018

>wer quartile = 0,0953102
sper quartile = 0.788457
1terguartile range = 0.693147
cewness = -0.506707

:nd. skewness = ~1.01341
ictosis = -0.674504

cnd. kurtosis = —-0.674504
>eff. of varlation = 95.9587
am = 10.0023

Lognormal Probability Plot for Cadmium
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Cadmium concentrations in soil, mg/kg (ppm)
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a Statistics fo? leog{Calcium}
: % 23

" }= 10.5579

dd. = 10.5713

xie = 10.00856

iomatric mean = 10,5532
irlance = 0,10513

‘andarcd deviation = 0.324237
:andard ecror = 0.0676081
nimum = 10,0432

iximum = 11.2645

nge = 1,.22121

wWer quartile = 10.3417

Per quartile = 10.7996
‘terquartile range = 0.457833
ewness = (,108797

nd. skewness = 0.214971
ctosis = ~0,415546

nd. kurtosis = —0.406895
eff. of variation = 3.07103
m = 242.832 ’

Lognormal Probability Plot for Calcium
. 999

99

) - a )
5 95 o P
2
3] 80 _of]
(o O
o P
2 50 : ’O‘By
o g P
= 20 5
E 8
3 5
O a
1
0.1

10 10.2 10.4 10.6 10.3 11 11.2
Calcium concentrations in soil, mg/kg (ppm)



Jmﬁacy scatistics foc loq(Curom;um)

wung = 23

terage = 1.61041

adian = 1.79176

yde =

sometric mean = 1.55042
aciance = 0.204195

candard deviation = 0.451879
zandard error = 0.0942233
inimum = 0.693147

aximum = 2.30259%

ange = 1.60544

swar quartile = 1,28093

sper quartile = 2.00148
wterquartile range = 0.720546
cewness = -0.2741851

:nd. skewness = ~0,536757
ictosis = -0.905395

-nd. kuctosis = -0.BB6332
yeff. of variation = 27.9211
m = 37.2215

Lognormal Probability Plot for Chromium

99.9
99

4& a
gi 95 J;’/,};"“
Q80 &
gz o l””ggggﬁu’ﬂj
g —
s | [al
S 5 /D/
1
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0.6 0.9 1.2 1.5 1.8 2.1 2.4
Chromium concentrations in soil, Ln mg/kg (ppm)




. Statistics Cor log {Cobalt)
4

n 24

¢ = §.29969
o st m 1.42129
e = :
rometcic mean =
wriance = 0.57477%
‘andacd deviation = 0,758139
:‘andarcd ercor = 0.154754
-almum = -2, 07944
iXimum = 1.B8707
tnge = 3,96651
wer quartile = 1.28093
‘Per quactile = 1.58924
terquartile range = 0,308301
ewness = -4,13299
nd. skewness = -g,2659g
ctosis = 18.909]
nd. kurtosis = 18,9091
eff. of variation = 58.3324
w = 31.1925

Lognormal Probability Plot for Cobalt
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Cumulative percent

5 s
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Cobalt concentrations in soil, mg/kg (ppm)
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Summacy Statistics for log(Copper)

Zount = 23

Average = 1.98556

fedian = )1.98787

4ode =

seometric mean = 1.96762
fariance = 0,071349¢

3itandard deviation = 0,267113
itandard ercar = 0.0556969
{inimum = }1.43508

faximum =« 2,56495

lange = 1.12986

ower quartile = ).80828
pper quartile = 2.17475
-nterquartile range = 0.34§6463
ikewness =~ =0.263077

itnd. skewness = -0.515077
‘uctosis = §.188683

‘end. kurtosis = 0,184854
‘oeff. of variation = 13.4523
um = 45,6679

Lognormal Probability Plot for Copper
99,9 =

99 _
95 ; e
80 £
. |
20 ﬁ
sla 2

/

‘Cumulative percent

1
0.1

1.4 1.7 2 23 26 29
Copper concentrations in soil, mg/kg (ppm)




K - Stavistics Cac log (tead}
e =-2,13936

- o= 2.06049

sde =

sometric mean = 2.09509
ariance = ¢.107882

tandard deviation = 0.433454
randard error = 0.0884784
Ilnimum = 1.16315

aximum = 2,99573

inge = 1,83258

swer quartile = 1.87133

>per quartile = 2.4414
iterquartile range = 0.570072
cewness = 0.0350174

nd. skewness = 0.0700348
irtosis = 0.200156

:nd. kurtosis = 0.200156
eff, of variation = 20.261
m = 51.3446

" Lognormal Probability Plot for Lead
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Cumulative percent
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Lead concentrations in soil, mg/kg (ppm)

i



Summacy Statistics for Llog (Magnesium)

Count = 24 -

Average = §,14232

dedian = 8.16011

dode =

Seometric mean = §,13815

vYaciance = 0.0706013

Standard deviation = 0.265709

3tandard error = G.0542376

{inimum = 7,64569

faximum = 9.63052

lange = 0.980829

©owar quartile = 7.95369

Ipper quarctile = B.3064 i
-nterquartile range = 0.352709 :
Skevmess = -0.0600481

itnd. skewness = -0.120096

Wrtosis = -0,414246

‘tnd. kurtosis = -0,414246

weff. af variation = 3.26313]

wum = 195,416

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




n‘:tatistics fdr-. log {Manganese)
w24 -

® = 5.2733
A= 5. 296832
de = .
ametric mean = 5.2661
clance = 0.0771674
andard deviation = 0.277826
indard ecror = 0.056711
Aimum = 4.59512
¢imum = 5.79908%
‘ge = 1,.20397
ver quartile = 5.,21999
>er quartile = 5.39363
tecquacrtile range = 0.173637
wness = —0,660387
vd. skewness = -1.32077
ctosis = 1,62566
id. kurtosis = 1.62566
:ff. of variation = 5.26854
n = 126.559

Lognormal Probability Plot for Manganese
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Manganese concentrations in soil, mg/kg (ppm)
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Summary Statistics for Log {Nickel}

Count «~ 23

Nwverage = 1.70451

Median = 1.02455

Hode =

Geometric mean = L.7453¢
Variance = 0.1246

Standard deviation « 0.3525g7
Standard erzor = 0.0736029
Minimum = 0.875469 '
Maximum = 2.4849)

Range = 1.60944

Lover quartile =~ 1.58924
Upper quartile = 2,04122
Interquartile range = 0.451985
Skewness = -0.609856

Stnd. skewness = ~1.19403
Kurtosis = 0.992502

Stnd. kurtosis = 0.571505
Coeff. of variation = 19.780¢
Sum = 41.0438

Lognormal Probability Plot for Nickel

99.9
99
95 ‘ o—F-
80
30
20 g

5 n__ .~

] ’,/”’;7

Mo

Cumulative percent

1
0.1

0.8 1.1 14 1.7 2 2.3 2.6
Nickel concentrations in soil, mg/kg (ppm)

Y



u Statistics for log (Potassium)
A = 24

ve Y= 7.21062

W@ 2 7.31322

e = 7_.31322-

wometcic mean = 7,20542
iciance = 0.195599

tandard deviation = 0.442265
andard ecror = 0.090277)1
nimum = §.30992

IXimum = 7.90101

nge = 1.59109

wer quartile = §.82802

per quartile = 7.5752¢6
terquartile range = 0.747233
ewness = -0.373735

nd. skewness = ~{,74{747
Ltosis = ~0.83864

nd.. kurtosis = -0.83864
eff. of variation = 6.12673
m o= 173,247

Lognormal Probability Plot for Potassium
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iuminary Statistics foc Iron

ount = 24 --

wecage = 9529.17

fedian = 9400.0

jode = 11000.0

jeometric mean = B8977.5
faciance = 1.0363E7

standard deviation = 3219.17
Standard error = 657.10%
{inimum = 4400.0

{aximum = 16000.0

lange = 11600.0

Lower quartile = 6900.0
Jpper quartile = 11500.0
Interquartile range = 4600.0
Skewness = 0.20025

stnd. skewness = 0.400498
Kurtasis = =0.620589

stnd. kurtosis = -0.620588
Coeff. of variation = 33.7822
Sum = 228700.0

Normal Probability Plot for Iron
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n ratistics foé-Log(Vnnadium)

4

.= 2.89094

= 2.411480
netric mean = 2.87064
fance = 0.,122444
adacd deviation = 0.34992
ndacd error = 0.0714271
imum = 2.26176
imum = 1.55535
je = 1.29358
sr quartile = 2.67355
er quartile = 3.19846
arquartile range = 0.524911
wness = 0.158415
d. skewness = ¢.316831
tosis = ~0.68849]
d. kurtosis = -0.68849)
ff. of variation = 12.104
= 6§9.3826

Lognormal Probability Plot for Vanadium
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Summary Statistics for zZine

Countc = 24 -
Average = 49.0

Median = 52,0 .

Mode = 52.0

Geometric mean = 46.9434
Variance = 171.478

Standard deviation = 13.095
Standard error = 2,673
Minlmum = 21.0

Maximum = §5.0

Range = 48,0

Lower quartile = 41.0

Upper quartile = 53.0
Interquartile range = 17.9
Skewmness = ~0,633044

Sthd. skewness = -1,26609
Kurtesis = -0.0224531

Stnd. Kkurtosis = =0.0224531
Coeff. of variation = 26.7244
Sum = 1376.0

Normal Probability Plot for Zinc
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" Normal Parameters for Tijeras Arroyo Local Metal Background Data

. 4]
@

_S g L E S g — @ g —_—

Statistical E § § 2 |E S 8 oy c T g %’

Parameter < (< 1<|8& |8|561818 E (815 (3
median 4300 85| 21401 2 6 14.2]17.3]| 9400 | 7.9] 200 6.2
geometric mean | 4679.9( 8.6 31144 2| 5 {37 7.318977.5|8.5] 195 [
maximum 10000{ 16| 6| 210 3] 10 6.6{ 13 16000( 20 | 330 12
minimum 2200 144 2] 95 [1 ] 2 0.114.2] 4400 | 3.2 99 2.4
arithmetic average| 4970.8 913|149] 2|65]432 7.519529.2|9.31 202 [6.3
standard deviation| 2095.4] 3 21405 1{23]1.3[ 2 3219.2{4.2|53.6]2.1
nermal tolerance | 2.309 | 2.3 21233{2(23]23[23 2.309 | 2.3]|2.31f 2.3
UTL 49274116 | 7| 244 [ 3 [ 1 117.3]12]16962| 19 | 328 11

Lognormal Parameters for Tijeras Arroyo Local Metal Background Data

LM
E > E A
= e 21 € S E =15 g =
Statistical E JEI5|3 [£(5 218l < [x g [ £
Parameter = s lzi & 516 |8 S £ S]ls Is
arithmetic average] 8.4294|2.2] 1 [4.97 011.6[1.3] 2 {9.1025 2.115.27] 1.8
standard deviation 0.4126{0.3| 1 |0.27 OJos]08]03 0.3631( 0.4 0.28 C.4
normal tolerance | 2.309 | 2.3 21233]/2]23]23]23 2.309 [ 2.3]2.31] 2.3
uTL 9382171 2.9 2 [ 561 1(2713.1]286 9.941 | 3.1{5.91| 2.6
e’ 11874 .19 {10} 271 [ 4 | 14 | 21 | 14 | 20764 23| 370! 14

tfficient data for mercury, selenium, silver, and thallium to calculate statétics
-‘concentrations in mg/kg-
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Department of Energy
Field Office. Albuguergue
"Kirland Area Office
P.O. Box 5400
Albuguerque. New Mexico 87115

0CT 17 188

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Benito Garcia, Bureau Chief

New Mexico Environment Depariment

Hazardous and Radioactive Materials Bureau
- 0044 Galisteo Street

P.O. Box 26110

Santa Fe, NM 87505-2100

Dear Mr. Garcia:

Enclosed are two copies of the Sandia Nationa! Laboratories, New Mexico/Depanment of
Energy (SNUNM/DOE) response 10 the New Mexico Envircnment Department (NMED)
technical comments on the 23 No Further Action (NFA) proposals submitted to NMED in
June of 1995. .

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

at (505) 845-6288.
Sincerely,

Enclosure

cc w/enclosure:

T. Trujille, AL, ERD

W. Cox, SNL, MS 1147

N. Weber, NMED-AIP

R. Kern, NMED-AIP

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

cc w/o enclosure:

B. Oms, KAO-AIP

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

S. Dinwiddie, NMED

ogT 21 ed



RESPONSES TO NMED TECHNICAL COMMENTS
ON NO FURTHER ACTION PROPOSALS
DATED JUNE 1995

GENERAL TECHNICAL COMMENTS

1.

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

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

Information sources are listed for individual propoesals 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
proposals in this response.

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

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

SNL/NM ER Project : June 1995 NFA Proposals

October 1996 3 Comment Responses .




15. Site 231. QU 1309, Storm Drain Qutfall Site '

a. Comments a, b, d, and e for Site 230 are pertinent to Site 231. [a]
NMED understands that Site 230 received industrial effluent and storm
water from Technical Area 4 from 1984 to 1991. Currently, the outfall
discharges only storm water. The rate and volume of discharge are
anknown. 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 guantities of wastes managed via outfall discharges. Waste
generation records and process knowledge might be used to better suggest
. what kinds and quantities of contaminanis may have been released to the
environment. [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 has compiled additional historical and process data to reduce
the misunderstanding that has previously surrounded ER Site 231 (Attachment C).
This outfall has only received storm water from TA-IV. No industrial waste
streams has ever entered the outfall. Waste generation records are not relevant for
ER Site 231 because the outfall receives storm water. The purpose of the outfall
system is to mitigate soil erosion on the steep slope east of TA-IV. No process or
waste waters flow into the outfall; such fluids are directed to the sanitary sewer
system or two evaporative lagoons (Attachment C). Discharges of storm water at
SNL/NM are monitored by a Storm Water Program that follows NPDES

guidance. Discharge of storm water from the outfall only occurs several days per

SNL/NM ER Project June 1995 NFA Proposals
October 1996 88 Comment Responses



Site Specific Technical OU 1309

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-I'V. However, no releases are known to have occurred in the area that
drains to the ER Site 231 outfall. Likewise, no stained soil or stressed vegetation
has been documented at the site. Additional historical, regulatory compliance,
and process information for TA-IV has been recently gathered and is discussed in
Attachment C.

Since about 1984, the ER Site 231 outfall has received storm water from the
eastern portion of TA-IV. The ER Site 231 boundary contains a 3- to 22-ft wide,
unpaved area that surrounds the headwall and the 110-ft long.concrete drainage
ditch (Figures 1 and 2). A single catch basin on the east side of TA-IV collects
storm water from a paved storage yard that contains wooden and metallic test
articles. The catch basin is plumbed to a headwall that contains the outfall pipe
(Figure 3 - SNL/NM Engineering Sheet UAD-G13).

SNL/NM believes that the sampling interval was appropriate at the ER Site 231
outfall. Soil samples were collected at the headwall and associated drainage ditch
where the potential for contamination was greatest. SNL/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 0 - 6 inches. The
samples shown in Table 4 with identification numbers that end in an "A"
represent "shallow" soil (O - 6 inches) samples. The mention of the subsurface-
soil sampling interval being 6 - 36 inches is misleading. The subsurface-soil
sampling interval was either 6 - 30 inches or 6 - 36 inches, depending of the
analytes of interest. For convenience sake, the sampling interval for all
subsurface-soil samples was standardized on the sample collection Jogs 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 231.

Method detection limits are listed in Attachment A of this response.
b. Soil/sediment samples should be collected from boreholes drilled

along the alignment of the outfall and analyzed for constituents determined
frem process knowledge and waste disposal records.

SNL/NM ER Project June 1995 NFA Proposals
Crrober 1996 89 Comment Respanses
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Figure 3. TA-IV storm-water system at ER Site 231. [Excerpt of SNI/NM Engineering Sheet
UAD-G13; the ER site labels were added by the SNL/NM ER Project.]
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Response: For five reasons, SNL/NM does not agree that additional soil sampling
is necessary. (1) No releases have occurred in the area that drains to the outfall. .
(2) The outfall is constructed of reinforced concrete and has no stains. (3) The

slope of the ditch is so great, about 30 degrees, that storm water is unlikely to

have ever flowed over the sides (alignment) of the 110-ft long, concrete ditch.

(4) No scouring of soil is evident along the sides (alignment) of the ditch. (5) No

contaminants are present in the soil at the base of the ditch. SNL/NM believes

that the lack of significant shallow soil contamination at the most likely release

site 1s sufficient for a NFA decision.

c. Comment e for Site 227 is pertinent to Site 231. [NMED has some
concerns regarding the sampling performed at these SWMTUs. Since these
SWMUs have been releasing waste water for at least 15 years, NMED is
concerned that no evidence of contamination was found in the soil or other
media. NMED believes that the fol]owmg additional work should be
performed:]

c-1. A soil gas survey should be performed near the outfall areas/drainage
channel.

Response: The outfall has only received storm water, not waste water. The lack
of contamination is not surprising because no chemical releases have occurred in
the area that drains to the outfall. .

Soil-vapor (gas) samples were not collected because the location of the outfall

was visible and the storm water 1s not suspected to contain YOCs (Figure 2). Asa
cost-effective field-screening tool, SNL/NM has used soil-vapor sampling at other
ER sites where the locations of release sites are not well known or the sampling
area is large. SNL/NM believes that the quantitative analytical data for the soil
samples is more useful than qualitative soil-vapor data.

c-2.  Deeper soil samples (minimum 20 ft.) should be collected in the outfall
areas/drainage channel. Locations may be based upon the soil gas survey
results,

Response: SNI/NM asserts that the eight soil samples were appropriately located
(Figure 2). Four soil samples (231-01-4, 231-01-B, 231-02-A, 231-02-B) were
collected at the headwall; two of the samples were collected on each side and
about one ft downstream of the outfall pipe. An additional four samples
(231-03-A, 231-03-B, 231-04-A, and 231-04-B) were collected at the furthest
extent of visible erosion and scour. The tail of the ditch is approximate 10 ft

SNL/NM ER Project June 1995 NFA Proposals
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lower in elevation than the outfall. All soil samples were collected at depths
ranging from of O to 36 inches.

¢-3.  Additional samples should be collected at the outfall areas/drainage

_areas that received the waste. NMED questions whether the soil sampling

locations originally chosen actually received wastes.

Response: SNL/NM asserts that the soil samples were appropriately located at the
ER Site 231 outfall (Figure 2). Four soil samples were collected at the headwall;
two of the samples were collected on each side and about one ft downstream of
the outfall pipe. An additional four samples were collected at the furthest extent
of visible erosion and scour.

The analytical results that were previously presented in the June 1995 Proposal
for NFA - Site 231 as Table 1 and Appendix B have been reorganized in this NOD
response. The following section discusses the concentrations and potential risks
of contaminants in soil at ER Site 231,

d. RECOMMENDATION: Based upon site concerns, including the lack
of adequate sampling and inadequate information about the quantities of
discharges and system construction, NMED considers that NFA is not
currently appropriate for Site 231. Additionally, if any possible
contamination from TA-2 might have entered the Site 231 drainage system,
then soils sampling/analysis should alse include nitrates, explosives, and
radionuclides.

Response: No storm water or waste water from TA-II has discharged into the

ER Site 231 outfall. Soil samples have been collected and analyzed for all
relevant COCs associated with TA-IV. SNL/NM believes that the lack of
significant shallow soil contamination at the most likely release site is sufficient
for a NFA decision, The discussion immediately below reemphasizes the position
that no additicnal sampling is necessary.

SNL/NM Analytical Data Summary for ER Site 231
Introduction

Since the submission of the June 1995 Proposal for NFA - Site 231, three
significant approaches have been employed by the SNL/NM ER Project for
evaluating the potential impact of contaminants upon human health. First, a site-
wide (the KAFB and SNL/NM area) statistical study has been recently completed
for.determining the background concentrations of metals and radionuclides in soil

SNL/NM ER Project . ’ June 1995 NFA Proposals
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and water (IT, 1996). These new background values are listed in Attachment ]
and have been through a more rigorous statistical analysis and therefore replace
the values that were used in the June 1995 NFA proposals. Second, the Tijeras
Arroyo background values in Attachment I 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 231 risk assessment that is
presented in Attachment 1. Elevated metals and other non-radioactive constituents
were evatuated using U.S. EPA guidance (EPA, 1989; EPA, 1991).

Radionuclides that exceeded background were evaluated using DOE guidance and
the RESRAD computer code for residual radioactive material (ORNL, 1994).

Background Concentrations

As part of the site-wide study, background concentrations were calculated for both
the surface and subsurface soils of the North Super Group, which is defined as
soils present in TA-1, TA-II, TA-TV, 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) or
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
for NFA - Site 231 as Table 1 and Appendix B have been reorganized in this NOD
response to incorporate the three new approaches. To prevent confusion, the
reorganized analytical data are presented herein as Tables 4, 3, and 6. The tables
present the maximum concentrations for each detected analyte. The tables present
the maximum concentrations for each detected analyte as reported by the two,
CLP-certified, offsite analytical Jaboratories (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

SNL/NM ER Project June 1995 NFA Proposals
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' Table 4. All reported concentrations of VOCs and SVOCs in ER Site 231 soil samples.
Sample Analyte Type Detection Limit | Reported Qualifier
Identifier® (mg/kg, ppm) Concentration
{mg/kg, ppm)
231-03-B | Acetone vOC: 10.010 0.008 I
231-01-B | 2-butanone voC. | 0.010 0.004 B4
231-02-B | 2-buianone vOoC |[0.010 0.004 BJ
231-03-B | 2-butanone voCc 0010 0.005 BJ]
231-04-B | 2-butancne vOoC (0010 0.005 BJ

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

1VOC = Volatile organic compound (EPA Method 8240),

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

‘B = Qualifier denotes that the analyte was measured in the associated blank sample.

SNL/NM ER Project ; June 1995 NFA Proposals
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. Table 6. Comparison of all reported maximum radionuelide activities in ER Site 231 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) 85th soil UTL 035th Percentile
ER Site (IT, 1996) Percentile {(pCi/g) (IT, (pCilg)
231 soil (pCi/g) T, 1996) (IT, 1996)
(pCi/g) 1996)
Plutonium-238 <0.011 nc.! n.c. n.c. 1n.c.
Plutonium-239/240 <0.008 n.c. n.c. n.c. n.C.
Tritium <0035 n.c. n.c. n.c. n.c. -
Uranium-234 1.03 1.6 n.a. 1.6 n.a.
Uranium-235/236 (.39 n.a. 0.18 n.a. 0.18
Uranium-238 0.42 n.a. 1.3 ) n.a. 1.3

n.c. = not calculated. The analyte is not a COC at SNL or KAFB (IT, 1996).
:n.a. = not applicable. The UTL is pravided for those COCs with normal or lognormal distributions; the
95th percentile is provided for those COCs with nonparametric distributions.
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_ part of the Tijeras Arroyo OU site-sampling program. The QA results ‘ .
demonstrated the effectiveness of the decontamination procedures (Appendix B -
June 1995 Proposal for NFA - Site 231). Eleven QA-field duplicates were
collected for the soil samples (Attachment B). Relative percent difference (RPD)
values were calculated for the metals, nitrate/nitrite, and radionuclides. The lack
of detectable VOCs, SVOCs, and HE compounds did not allow RPDs to be
calculated for those compounds. Of the 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
1o 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
a 95% confidence interval, the 1J-235/236 activity is in the range of 0.005 to
0.041 pCl/g and could therefore actually be below the minimum detectabje
activity (MDA) of 0.009 pCi/g. Soil heterogeneity could also account for the
range of RPD values for the radionuclides. To conclude, the RPD values indicate
that both the metal, nitrate/nitrite, and radionuclide analyses are of sufficient
precision for prepanng this NOD response.

Table 4 is the most detailed table and contains the maximum concentrations as
well as all reported concentrations, including J' and ‘B’ values, for VOCs and
SVOCs. Table 5 compares the maximum concentrations of metals, cyanide, and
nitrate/nitrite (NO2+NO3) in ER Site 231 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 231 soil versus
the background UTLs and 95th Percentiles.

No VOC or SVOC contamination was detected in the ER Site 231 soil samples.
Two organic compounds were reported with qualification. The 2-butanone
concentrations ranged from 0.004 to 0.005 mg/kg (ppm). However, all the
reported concentrations had both 'J' and 'B' qualifiers as being below the
laboratory reporting limit, and being detected in the associated blank sample,
respectively. The acetone concentration of 0.008 mg/kg (ppm) was a 'T' value.
Both 2-butanone and acetone are common laboratory contaminants (Bleyler,
1988). The reporting of four TPH detections at concentrations ranging from 44 to
130 mg/kg (ppm) is considered suspect because no VOCs or SVOCs were
detected.

SNL/NM ER Project June 1995 NFA Proposals .
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ATTACHMENT C

RELEVANT ENVIRONMENTAL ASPECTS OF TA-1V
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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-III (HERMES-III) gamma-
ray facility, and the Particle Beam Fusion Accelerator-II (PBFA-II). Other smaller
facilities include the Rocket Systems and Flight Dynamic Laboratory, the Payload and
Satellite Processing Facility, the parallel Computing Science Laboratory, the Robotics
Laboratory, and seven small accelerators.

Biological resources were evaluated before the construction of various TA-IV buildings
was begun. An Environmental Assessment for Operation, Upgrades, and Modifications
in SNL/NM Technical Area IV be was submitted to various agencies in 1996 (SNL/NM,
1996). This evaluation of biological resources at TA-IV is relevant for ten of the ER Sites
(sites 46, 50, 77, 227, 229, 230, 231, 233, 234, and 235). These ten sites are located along
the northern rim of Tijeras Arroyo in the vicinity of TA-I, TA-II, TA-IV, Pennsylvania
Avenue, a Skeet Range, KAFB Landfill 8, and the Albuquerque International Airport. No
undisturbed natural habitat remains in the vicinity of TA-IV. Vegetation is limited to
scattered ruderal plants and a row of ornamental ash trees. Sufficient food, water, and
cover are not available to support wildlife. No federally-listed endangered or threatened
species (plants or animals) or state-listed endangered wildlife species (Group 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 perieds of precipitation. The Environmental Assessment
report concluded that additional building construction would have no impact on biological
TesouUrces.

Air monitoring is routinely conducted at TA-IV when the various accelerators are
operating. The HERMES-1II, 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, 1995c). 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.

C-1




No ER sites are located within TA-IV. Likewise, no septic tanks have been used at TA-
IV. However, 2] 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-o0il UST (970-1) was removed 1n 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, 1992). Due to
workload constraints, the U.S. EPA has not acted on the permit. In 1996, SNL/NM will
submit a multi-sector permit to the U.S. EPA for their approval with State of New
Mexico review and concurrence.

The Storm Drain System Outfall known as ER Site 235 is located about 500 ft southwest
of TA-IV on the northern rim of Tijeras Arroyo near the Pennsylvania Avenue bridge.
The site consists of a flood-control channel that extends for about 1,500 ft below a
concrete baffle chute (energy dissipator). A storm-water monitoring station is located at
the upper end of the baffle chute and is designated as Outfall 5 in the NPDES application
(SNL, 1992). Sporadic storm water from the northeastern part of Kirtland Air Force
Base (KAFB), including SNL Technical Areas I and IV, flows through the baffle chute
and the channel before reaching Tijeras Arroyo. The outfall drains approximately 475
acres of which 65% is an impervious surface (SNL, 1996). Figures in the NOD response
for ER Site 235 show the watershed. The SNL/NM Storm Water Program collected water
samples from Qutfall 5 on July 23, 1992, August 6, 1992, and May 25, 1994. Composite
and grab samples were analyzed for total metals, general inorganics, and various other
parameters. Since the NPDES application has not been reviewed by the U.S. EPA, the
water samples have been compared to the most stringent standards available (Federal
_ drinking water standards). Except for manganese and coliform, the quality of the storm
water was better than the Federal standards (Tables 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 southern edges of TA-IV. The purpose of
the TA-IV outfalls is to reduce the amount of soil erosion caused by storm water.
Discharge of storm water only occurs several days per year. During the period of April 7
to December 31, 1995, an automatic flow meter recorded storm-water flows on ten
different days. Engineering drawings for the TA-IV storm-water and sanitary-sewer
systems are presented in the NOD responses for ER Sites 230, 231, 233, and 234. No
process or waste waters flow into -the outfalls. Such fluids are directed to the sanitary
Sewer system or two evaporative lagoons.

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

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

QOutfall 6 is a catch basin that is located about 50 ft upslope of ER Site 233. According to
NPDES guidance, only one of the TA-IV outfalls requires monitoring because ali the TA-
1V outfalls receive storm water from similar sources (Fink, 1996). Due to infrequent
precipitation and the lack of an automatic sampler, only two water samples (July 31 and
September 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 manuaily operated skimmer is used to
transfer the skimmed oil to an oil storage tank. Lagoon #] (ER Site 77) is located to the
south of TA-TV and also receives non-routine water and transformer oil spills from floor
trenches in Buildings 981 and 983. The capacity of Lagoon #1 is 137,000 gallons.
Lagoon #2 is located in the eastern section of TA-IV and also receives non-routine water
and transformer oil spills from floor trenches in Building 970. The capacity of Lagoon #2

is 127,000 gallons.

Operation of the two lagoons is the responsibility of SNL/NM Organization 9300 with
oversight by the Water Quality Program in SNL/NM 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 jons, total dissolved solids (TDS),
volatile organics, and extractable organics. ‘Water quality results have not necessitated the
pumping of the water for off-site disposal. NMED inspected the surface impoundments
twice during 1995; no deficiencies were noted. The SNL/NM Water Quality Program
submits a lagoon-monitoring report to NMED on a semiannual basis. The report includes
water level measurements and analytical data.
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Table C-1. Comparison of Federal drinking water standards to maximum concentrations present

in storm-water samples collected at NPDES Outfall 5 (ER Site 235) on July 23 and August 6, 1992

{(SNL/NM, 1992).

Analyte Maximum concentration of | Lowest MCL, MCLG, | EPA method

flow-weighted composite or SMCL, mg/L {ppm)

samples. mg/L {ppm)
Arsenic, total 0.005¢ 0.050 206.2
Barium, total 0.22 2.0 200.7
Cadmium,. total <0.0050 0.005 213.2
Chromium. fotal <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 <(.00020 0.002 245.1
Nickel, total <0.040 0.1 200,7.
Selenium, total <0.0050 0.035 270.2
Silver, total <0.010 0.1 200.7
Zinc, total 0.18 5.0 200.7
BOD 11.0 n.5. 405.1
COD 87.9 1.5. 410.0
Cvanide <(.010 n.s. 335.2
Fluoride 0.21 2.0 340.2
Gross Alpha 020 pCV/L 0 pCi/L 900.0/7110B
Gross Beta 10420 pCV/L 0 mrem 900.0/7110B
HPLC Explosives <0.032 0.0032 8330
Nitrate + Nitrite 0.76 10.0 353.2
Qil and Grease <1.0 n.s. 413
Orthophosphate 0.18 1.5. 614
PCBs <0.005 0.005 8080
Phenolics 0.016 n.8. 8040
Phosphorous as P 0.24 1n.5. 365.3
Residual Chlorine <0.20 n.s. 330
SVOCs <0.085 0.085 8270
TDS 146.0 250.0 160.1
TKN 1.4 n.S. 351
Total Coliform 2.000 cl/100mL 0 cl/100mL 9230
TSS 221.0 n.s. 160.2
Volatile Organics <0.005 1.5, 8240




Table C-2. Comparison of Fe
general inorganics in storm-w

deral drinking water standards to concentrations of total metals and
ater 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) me/L'(ppm)

Antinomy, total <{).060 <0.060 0.006 200.7
Arsenic. total 0.0033 <0.010 0.050 206.2
Bervilium. total <(.0020 <0.0020 0.004 200.7
Cadmium, total 0.00076 0.0010 0.005 2132
Chromium, total 0.0031 0.0044 0.1 218.2
Coppet, 1otal 0.0078 0.014 1.0 200.7
Lead, total 0.014 0.026 0.013 239.2
Mercury. total <(.00020 <0.00020 0.002 245.1
Nickel. total <(.040 <0.040 0.1 200.7
Selenium. total <0.0050 <(.0050 0.05 270.2 .
Silver. total <0.010 <0.010 0.1 200.7
Zinc, total 0.066 0.17 5.0 200.7 -
Alkalinity, total 57.2 46.2 n.s. 310.]
Ammonia as N 0.14° 0.18 n.S. 350.1
Chloride 1.9 2.5 250.0 300.0
Fluonde 0.290 0.17 2.0 340.2
Nitrate + Nitrite 0.33 0.33 10.0 3153.2
Phosphorous as P 0.25 0.36 1n.8. 365.3
Sulfate 4.9 4.2 250.0 300.0
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 Environmental Services, Inc. laboratory.
BOD = Bjochemical Oxygen Demand

¢l/mL = colonies per 100 milliliter of water

COD = Chemical Oxygen Demand

Drinking Water Standards:
Level Goal; SMCL = Secon

action level.

MCL = Maximum Contaminant Level; MCLG =
dary Maximum Contaminant Level, (EPA, 1996). The lead value is an

HPLC = High Performance Liquid Chromatography
mg/L = milligrams per liter = parts per million (ppm)

mrem = millirem

n.5. = not specified (U.S. EPA, 1996)
pCi/L = picocuries per liter

PCBs = Polychlorinated Biphenyls
TDS = Total Dissolved Solids

TKN = Total Kjedahl Nitrogen

TSS = Total Suspended Solids

VOCs = Volatile Organic Compounds.
(ppm), 2-butanone at 0.046 mg/L (ppm),
suspect because all three VOCs are common

laboratory contaminants (Bleyler, 1988).

Maximum Contaminant

The reported concentrations of VOCs (2-hexanone at 0.011 mpg/L
and acetone at 0.0723 and 0.110 mg/L (ppm) are considered



Table C-3. Comparison of Federal drinking water standards to maximum concentrations present
in storm-water samples collected at NPDES Outfall 6 (catch basin above ER Site 233) on July 31
and September 15, 1992 (SNL/NM, 1992).

Analyte Maximum concentration of | Lowest MCL, MCLG, | EPA method

flow-weighted composite or SMCL, mg/L (ppm)

samples, mp/L (ppm)
Arsenic. total <{(.0050 0.050 206.2
Barium. total 0.099 2.0 200.7
Cadmium. total <0.0050 0.005 - 213.2
Chromium, total <(0.010 0.1 218.2
Copper, total 0.025 1.0 200.7
Lead, total 0.0067 0.015 239.2
Manganese, 1otal 0.24 ) 0.05 200.7
Mercury, total <0.00080 0.002 245.1
Nickel, total <0.040 0.1 200.7
Selenium, total <0.010 0.05 270.2
Silver. total - <0.010 0.1 200.7
Zmne, total 0.20 5.0 2007
BOD 62.8 n.s. ' 405.1
COD 422.0 n.s. ~410.0
Cyanide <0.010 n.s. 335.2
Fluoride 0.17 ' 2.0 340.2
Gross Alpha 126 pCi/L 0 pCyL 900.0/7110B
Gross Beta 1043 pCi/L 0 mrem 900.0/7110B
HPLC Explosives <0.0032 0.0032 8330
Nitrate + Niirite 2.7 10.0 353.2
{il and Grease 3.2 n.s. 413
Orthophosphate <0.050 n.s. 614
PCBs <0.005 0.005 8080
Phenolics 0.048 n.s. 8040
Phosphorous as P 0.060 1.5. 365.3
Residual Chlorine 1.9 n.s. 330
SVOCs <0.085 0.085 8270
DS 440.0 250.0 160.1
TKN 5.8 n.s. 351
Total Coliform 4,000 cl/100mL 0 ¢cl/100mL 9230
TSS 56.0 n.s. 160.2
Volatile Organics <0.005 n.s. 8240
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ATTACHMENT | - ER SITE 231: RISK ASSESSMENT ANALYSIS

l. Site Description and History

The Storm Drain System Outfall known as ER Site 231 is located about 100 ft
east of TA-IV on the northern rim of Tijeras Arroyo. The ER Site 231 boundary
contains a 3- to 22-ft wide, unpaved area that surrounds the headwall and a
110-ft long concrete drainage ditch. Since the mid-1980s, storm water from a
paved area of TA-IV has flowed into a single catch basin which is plumbed to a
headwall with an outfall pipe. The catch basin collects storm water from a
storage yard that contains wooden and metallic test arlicles. The purpose of the -
outfall system is to mitigate soil erosion on the steep slope east of TA-IV. No
process or waste waters flow into the outfall; such fluids are directed to the
sanitary sewer system or two evaporative lagoons. Potential constituents of
concern {COCs) in soil at the outfall include chromates, antifoulants, chromium,
sodium hydroxide, hydrochloric acid, diesel fuel, and mineral oil. However, the
COCs are solely based upon potential contaminants; no releases are known to
have occurred in the area that drains to the ER Site 231 outfall. The list of
COCs was conservatively based upon chemicels used at TA-IV. Both radiation
and unexploded ordnance (UXO) field surveys have been conducted; no
anomalies were detected. No stained soil or stressed vegetation has been
documented at the site. Discharges of storm water at SNL/NM are monitored by
a Storm Water Program that follows Federal and State regulatory requirements.
Discharge of storm water from the outfall only occurs a few days per year.

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
~ include:

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

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

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

Step 4. Data are described on the potential toxicity and cancer effects from
exposure to the COCs and subseqguent 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 USDOE to determine if further evaluation, and potential
site clean-up, is required.

Step 7. Discussion of uncertainties in the previous steps.

1.1 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 231 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 nonradicactive COCs are evaluated. The
nonradioactive chemicals are metals and organics.

|I.2 Step 2. Pathway Identification

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

PATHWAY IDENTIFICATION

Chemical Constituents Radionuclide Constituents

Soil Ingestion Soil Ingestion ‘ _

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

I.3 Steps 3-5. Calculation of Hazard Indices and Cancer Risks

Steps 3 fhrdugh 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

I-2
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all identified exposure pathways, the discussion of the toxicity information, and '
the calculation of the hazard indices and cancer risks.

The risks from the COCs at ER Site 231 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 @ 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-Wide background screening tevel (IT, 1996). The Site-Wide UTL chosen
for comparison was the minimum value when comparing surface and subsurface
UTL values. This procedure was implemented to ensure use of the most
conservative value during the compariscn process and due to uncertainties
associated with some sample depths. The maximum concentration of each COC
was used in order {o also provide a conservative estimate of the associated risk.
Those COCs that were below the background screening level were not
considered in further risk assessment analyses,

Second, the remaining maximum concentrations were compared with action
levels calculated using methods and equations promulgated in the proposed
RCRA Subpart S (40 CFR Part 264, 1890) and Risk Assessment Guidance for
Superfund (RAGS) (USEPA, 1889a) documentation. Accordingly, all
calculations were based on the assumption that receptor doses from both toxic
and potentially carcinogenic compounds result most significantly from ingestion
of contaminated soil. Because the samples were all taken from the surface or
near-surface, this assumption is considered valid. If there are 10 or fewer COCs
and each has a maximum concentration less than one-tenth of the action level,
then the site would be judged to pose no significant health hazard to humans. If
there are more than 10 COCs, the proposed Subpart S screening procedure was
skipped. '

Third, hazard indices and risk due to carcinogenic effects were calculated using
Reasonable Maximum Exposure (RME) methods and equations promulgated in
RAGS (USEPA, 1989z). 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 potentizlly carcinogenic compounds, the
individual risks were summed. The total risk was compared to the recommended

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

I-3
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I1.3.1 Comparison to Background and Action Levels

Nonradioactive ER Site 231 COCs are listed in Table 1; radioactive COCs are
listed in Table 2. Both tables show the 85th percentile or UTL background levels
(IT, 1996). A background level for chromium VI was not availabie. 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 laborzatory instrumentation. Background concentrations have
been recalculated for the Tijeras Arroyo background locations that were used in
the June 1895 NFA proposals. The recalculated Tijeras Arroyo values were
prepared using & more rigorous statistical approach according to USEPA
guidance (USEPA, 1989b, 1892a, and 1892b). The Tijeras Arroyo background
lacations were not differentiated on the basis of depth because of the
homogenous nature of the soil and the limited sampling depth of 0 to 36 inches.
As part of the IT (1996) site-wide study, background concentrations were
calculated for both the surface (0-6 inch depth) and subsurface (>6 inch depth)
soils of the North Super Group, which is defined as soils present in TA-l, TA-II,
TA-IV, the northern rim of Tijeras Arroyo, and the northeastern portion of KAFB.
The Site-Wide background levels have not yet been approved by the USEPA or
the NMED but are the result of a comprehensive study of joint Sandia and U.S.
Air Force data from the Kirtland Air Force Base (KAFB). The report was
submitted for regulatory review in early 1986. 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 values
greater than background screening levels. Those compounds are retained for
further analysis. Because crganic 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 231 and Comparison to the
Background Screening Values.
Analytes Maximum Recalculated | Is maximum Site-Wide | Is maximum
concentration | 95th % or coc 95th % or | COC
(mg/kg) UTL Level concentration | UTL Level | concentration
{mg/kg) for jessthan or | {(mo/kg) less than
Tijeras equal to the for North | background
Arroyo OU applicable Super screening
Background Tijeras Arroyo | Group value?
Locations background Soits (IT,
screening 1998)
level? '
Aluminum 6,200 11,874 Yes
Antimony 11.0 18.6 Yes
Arsenic 6.0 5.9 No 4.4 No
Barium 240.0 298 Yes ,
Beryllium 0.4 0.58 Yes
Cadmium 1.7 3.0 Yes
Chromium-total 5.9 17.6 Yes
Chromium VI 1.6 : NC No NC No
Cobalt 4.9 7.3 - Yes
Copper 29.0 14.7 No 25.5 No .
Lead 11.0 23.1 Yes .
Manganese 280.0 330 Yes
Mercury <0.04 NC - No <0.1 No
Nicke! 8.7 14.8 Yes '
Selenium <0.25 NC No <1.0 No
Silver <0.5 NC No <1.0 No
Thallium <0.50 NC No <1.1 No
Vanadium 16.0 - 404 Yes
Zinc 130.0 78.2 No - 82.4 No

NC - nqt calculated

1.5
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Table 2. Radioactive Analytes at ER Site 231 and Comparison to the
Background Screening Values,

Analytes Maximum Site-Wide |Is maximum COC
concentration | 95th % or [ concentration non-detect or
(pCilg) UTL less than background
- Level screening value?
(pCi/g)
Pu-238 ND NC Yes
Pu-239/240 ND NC Yes
Tritium ND NC Yes
U-234 1.03 1.6 Yes
U-235/236 0.39 0.18 - No
U-238 0.42 1.3 Yes

NC - not calculated
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 not have background screening values. Table 3 shows the
inorganic COCs that were greater than the background screening value and
organic COCs that do not have background screening values. The table also
shows the proposed Subpart S action level for the contaminants. The table
compares the maximum concentration values {0 1/10 of the proposed Subpart S
action level. This methodalogy was guidance given to SNL/NM from the USEPA
(USEPA, 1996a). This is the second screening process in the tiered risk
assessment approach. One nonradioactive compound had a concentration value
greater than 1/10 of the proposed Subpart S action level. Copper and thallium
do not have proposed Subpart S action levels. Because of these three
compounds, the site fails the proposed Subpart 3 screening criteria and a
Hazard Index value and cancer risk value must be calculated for the nine
nonradioactive contaminants.

Radicactive 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.

16
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Table 3. Comparison of ER Site 231 COC Concentrations to Proposed Subpart

S Action Levels.

10/3/96

COC name Maximum Proposed Is individua!
: concentration Subpart 8 contaminant less than
(mgl/kg) Action Level 0.1 Action Level?
{mg/kg)

Arsenic 8.0 0.5 No
Chromium VI 1.6 400 Yes
Copper 28.0 NC. No
Mercury <0.04 20 Yes
Selenium <0.25 400 Yes
Silver <0.5 400 Yes
Thallium <0.50 NC No
Zinc 130 20,000 Yes
Acetone 0.008J 8,000 Yes

NC - not calculated

I1.3.2 ldentification of Toxicological Parameters

Tables 4 and 5 show the COCs that have been retained in the risk assessment

and the values for the toxicolcgical information available for those COCs.

1.7
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Tabie 4. Toxicological Parameter Values for Nonradioactive COCs
COC name | RiDq RiDjnh | Confidence | SFq SFinh Cancer
(mglkg- | (mg/kg- {ka- | (kg- Class®
d) d) d/mg) d/mg)
Arsenic 0.0003 - M 1.5 15 A
Chromium 0.005 - L - 42 A
Vi
Copper 0.04 -- Est. - -- -
Mercury 0.0003 | 0.000086 - -- - D
Selenium 0.005 - - - - D
Silver 0.005 - -- - - D
Thallium - -- - - - D
Zinc 0.3 - M - -- D
Acetone 0.1 9 L -- - D

RfD, - oral chronic reference dose in mg/kg-day

. RfD, - inhalation chronic reference dose in mg/kg-day

SF, - oral slope factor in (mg/kg-day)”

SF.., - inhalation slope factor in (mglkg-day)”

A EPA weight-of-evidence classification system for carcinogenicity
A - human carcinogen

B1 - probable human carcinogen. Limited human data are availeble

B2 - probable human carcinogen. Indicates sufficient evidence in animals

and inadequate or no evidence in humans. '
- C - possible human carcincgen

D - not classifiable as to human carcinogencity

E - evidence of noncarcinogenicity for humans

L - low
M - medium

Est. - estimated
- information not available
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Table 5. Toxicological Parameter Values for Radioactive COCs

COCname | SFe SFo SFinh Cancer
(m2/pci- | (1pCi) | (1/pCi) Class *
yr)

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

SF. - external exposure slope factor (riskfyr per pCiim?)
SF, - cral (ingestion) slope factor (risk/pCi)
SFimn - inhalation slope factor (risk/pCi)
* EPA weight-of-evidence classification system for carcinogenicity
A - human carcinogen ,
B1 - probable human carcinogen. Limited human data are available
B2 - probable human carcincgen. 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

I.3.3 Exposure Assessment and Risk Chearacterization

Section 11.3.3.1 describes the exposure assessment for this risk assessment.
Section 11.3.3.2 provides the risk characterization including the Hazard Index
value and the excess cancer risk for both industrial and residential land-uses.

I1.3.3.1 Exposure Assessment

Attachment M shows the equations and parameter values used in the calculation
of intake values and the subsequent Hazard Index and Excess Cancer Risk
values for the individual exposure pathways. The appendix shows the
parameters for both industrial and residential land-use scenarios. The equations
are based on RAGS (USEPA, 1889a). 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 |and-use scenario is industrial for this site, the risk
values for a residential land-use scenario are also presented. These residential
risk values are presented to show the potential to risk to human health even
under the more restrictive land-use scenario. -

11.3.3.2 Risk characterization

Table 6 shows the that for the nonradioéctive COCs, the Hazard index value is
0.02 and the excess cancer risk is 4 X 10-5 for the assumed industrial land-use
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scenario. The numbers presented included exposure from soil ingestion and
dust inhalation for the nonradioactive COCs.

Table 6. Risk Assessment Values for ER Site 231 Nonradioactive COCs.

COC Name | Maximum Industrial Land- Residential Land-
concentration use Scenario use Scenario
(mg/kg)
Hazard | Cancer Hazard | Cancer
index Risk Index Risk
Arsenic 6.0 0.02 4E-6 0.07 1E-5
Chromium 1.6 0.00 4E-9 0.00 6E-9
Vi '
Copper 29.0 0.00 - 0.00 -
Mercury <(0.04 0.00 - 0.00 --
Selenium <0.25 0.00 - 0.00 -
Silver <0.5 0.00 -- 0.00 -
Thallium <0.50 0.00 - 0.00 -
Zinc 130 0.00 - 0.00 -
Acetone 0.008J 0.00 - 0.00 -
TOTAL 0.02 4E-6 0.07 1E-5

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

For the residential land-use scenario, the Hazard Index value increases to 0.07
and the excess cancer risk is 1 X 10-5. The numbers presented included
exposure from soil ingestion and dust inhalation. Although USEPA (1991)
generally recommends that inhalation not be included in a residential land-use
scenario, this pathway is included because of the potential for soil in
Albuguerque, NM to be eroded and, subsequently, for dust to be present even in
predominantly residential areas. Because of the nature of the local soil, other
exposure pathways are not considered (see Attachment M).

For the radioactive COCs, contribution from the direct gamma exposure pathway
is included. Table 7 shows the total effective dose equivalent (TEDE) for both
an industrial (0.7 mrem/yr) and residential (0.7 mrem/yr) land-use. in
accordance with proposed EPA guidance, the standard being utilized is an
excess TEDE of 15 mrem/yr (40 CFR Part 196, 1994), corresponding to an
excess cancer risk of approximately 3 x 10" the calculated dose values for ER
Site 231 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

1-10
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approximately 295 mrem/yr total effective dose (NCRP, 1987), with
approximately 198 mrem/yr due to radon, 40 mrem/yr due to internal radiation .
(mainly K-40}, 29 mrem/yr due to cosmic radiation and 28 mrem/yr due to

terrestrial caused radiation. The value of 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 aiso been
estimated using RAGS methodologies. 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 soil ingestion is calculated as 4 x
10™. The excess cancer risk for the inhalation pathway (i.e., inhalation of radon
gas) is calculzted as 0.1.

Tab!e 7 shows not only the dose but also the eshmated excess cancer risk as 2
x 10 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 231 Radioactive COCs.

CcoC 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
(mremlyr)
U-235/236 0.39 0.7 0.7 2E-5 2E-5
TOTAL 0.7 0.7 2E-5 2E-5

1.4 Step B, Comoanson 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
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designated land-use scenario for this site, and also a residential land-use
scenario.

Far 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 (106 to 104 be used as the numerical standard; the value
calculated for this site is in the low-end of the suggested acceptable risk range.
Therefore, for an industrial land-use scenario, the Hazard Index risk assessment
values are significantly less than the established numerical standard and the
excess cancer risk is in the low-end of the suggested acceptable risk range.

For the radioactive components of the industrial land-use scenerio, the
calculated dose is 0.7 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 2 x 10°°, which is significantly less than the excess
cancer risk from naturally occurring radicactive sources.

For the residential land-use scenario, the calculated Hazard Index is 0.07, which
is again significantly less than the numerical guidance. The excess cancer risk
is estimated at 1 x 10-5; this value is in the middle of the suggested acceptable
risk range. The dose from the radioactive components is 0.7 mrem/yr, which is
significantly less than the numerical guidance. The associated cancer risk is 2 x
10-5, 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 (6.0 mg/kg) exceeds the calculated UTL, it is within the range of
arsenic concentration values measured in the Site-Wide background study and
may be part of background. Therefore, this risk assessment is conservative as
arsenic is a significant contributor to both the Hazard Index and the excess
cancer risk. The uncertainty in this conclusion is considered to be small.
Because of the location and history of the site, there is low uncertainty in the
land-use scenario and the potentially affected populations that were considered
in making the risk assessment analysis. An RME approach was used to
calculate the risk assessment values, which means that the parameter values
used in the calculations were conservative and that the calculated intakes are
likely overestimates. Maximum measured values of the concentrations of the
COCs were used 1o 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
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analysis. Table 4 shows the confidence in the toxicological parameter values. -
There is a mixture of estimated values and values from the Health Effects .
Assessment Summary Tables (HEAST) (EPA, 1996b) and Integrated Risk

Information System (IRIS) (EPA, 1988, 1994) 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 vaiues are not

expected to be of high enough concern to change the conclusion from the risk

assessment analysis. The overall uncertainty in all of the steps in the risk

assessment process is therefore considered to be not significant with respect to

the conclusion reached,

. Summary

The Storm Drain System Outfall, ER Site 231, had relatively minor contamination
consisting of some inorganic, organic, and radioactive compounds. Although-the
maximum arsenic concentration (6.0 ma/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 & potential COC. Therefore,
this risk assessment is conservative as arsenic is a significant contributor to both
the Hazard Index and the excess cancer risk. Because of the location of the
site on Kirtland AF B, the designated land-use scenario and the nature of the .
contamination, the potential exposure pathways identified for this site included
soil ingestion and dust inhalation for chemical constituents and soil ingestion,
dust inhalation, and direct gamma exposure for radionuclides. Using
conservative assumptions and employing 2 RME approach to the risk
assessment, the calculations show that for the industrial land-use scenario the
Hazard Index (0.02) is significantly iess 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 (0.07) is also s:gmﬂcantly less than the USEPA standard of 1. The
estimated cancer risk (1 x 10°) is in the middle of the suggested acceptable risk
range. The dose and corresponding cancer risk from the radicactive
components are much less than EPA guidance values; the estimated dose is 0.7
mrem/yr for both the industrial and residential land-use scenarios. This value is
much less than the numerical guidance of 15 mrem/yr in draﬁ EPA guidance.

The corresponding estimated cancer risk value is 2 x 10° for the two land-use
scenarios. This value is also much less than risk values calcuiated due to
naturally occurring radiation.

The unceértainties associated with the caiculations are considered small relative

to the conservativeness of the risk assessment analysis. We therefore conclude

that this site does not have significant potential to affect human health under .
either an industrial or a residential land-use scenario.
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The ecological risk for this site has not been estimated at this time. Site-Wide
ecological risk analyses are being conducted and the relevant analyses for this
site will be presented when available.
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Sandia National Laboratories Environmental Restoration Program

EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL AND
RADIONUCLIDE CONTAMINATION

BACKGROUND

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

The default exposure routes and parameter values suggested are those that SNL views as
resulting in a Reasonable Maximum Exposure (RME) value. Subject to comments and
recommendations by the USEPA Region VI and NMED, SNL proposes that these default
exposure routes and parameter values be used in future risk assessments.

At SNL/NM, all Environmental Restoration (ER) sites exist within the boundaries of the
Kirland 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 identified default parameter values to be used for calculating
potential intake and subsequent hazard index and risk values. EPA (EPA, 1989a) provides
a summary of exposure routes that could potentially be of significance at a specific waste
site. These potential exposure routes consist of.

» Ingestion of contaminated drinking water,

» Ingestion of contaminated soil;

» Ingestion of contaminated fish and shell fish;

» Ingestion of contaminated fruits and vegetables;

» Ingestion of contaminated meat, eggs, and dairy products;
o+ Ingestion of contaminated surface water while swimming;
¢ Dermal contact with chemicals in water;

e Dermal contact with chemicals in soil;




DRAFT DOCUMENT

e Inhalation of airborne compounds (vapor phase or particulate), and;

s+ Exterpal exposure to penetrating radiation (immersion in contaminated air, immersion
in contaminated water and exposure from ground surfaces with photon-emitting
radionuclides).

Rased 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, OT dairy products that originate on-site. Additionally, no
potential for swimming in surface water is present due to the high-desert environmental
conditions. As documented in the computer code RESRAD manual (ANL, 1993), risks
* resulting from immersion in contaminated ar or water are not significant compared to
rsks 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:

« Ingestion of contaminated fish and shell fish;

 Ingestion of contaminated fruits and vegetables;

o Ingestion of contaminated meat, eggs, and dairy products; and
o Ingestion of contaminated surface water While swimming.

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

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

e Ingestion of contaminated drinking water;

o  Ingestion of contaminated soil;

o TInhalation of airborne compounds (vapor phase or particulate).

o Dermal contact with chemicals in water,

o Dermal contact with chemicals in soils; and

» External exposure to penetrating radiation from ground surfaces with photon-emitting
radionuclides.

EQUATIONS AND DEFAULT PARAMETER VALUES FOR IDENTIFIED
EXPOSURE ROUTES

In general, 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 sigrificant for radicnuclides. 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 contaminants.

Chemicals

Ingestion of Chemicals in Drinking Water:

Scenario: A person ingests tap water and beverages made from tap water. All tap water
consumed is assumed to come from an cn-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 (y7);

BW = body weight (kg);

AT = averaging time (d)

Parameter | Units | Point Value | Justification
CW mg/L site-specific
1R L/ 2 Exposure Factors Handbook (EPA, 1989b); reascnable
worst-case value
EF diyr 350 Exposure Factors Handboock (EPA, 1989b) and
RAGS, Vol 1, Part B (EPA, 1991), reascnable worst-
‘ case value
ED |yr 30 Exposure Factors Handbook (EPA, 1989b) and
RAGS, Vol 1, Part B (EPA, 1951), reasonable worst-
case value
- | BW kg 70 Exposure Factors Handbook (EPA, 1985b);
conservative estumate
AT d RAGS (EPA, 1989a);
10950 ED x 365 d/y for noncarcinogenic effects;
25500 70 vr x 365 d/y for carcinogenic effects.
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Ingestion of Chemicals in Soil: .

Scenario: A worker engages in a combination of indoor and outdoor activities for 8 hours

per day with inadvertent ingestion of soil from a layer of soil on the inside surfaces of the

 fingers and thumb from outdoor activities or inadvertent ingestion of soil from handling of
" food or cigarettes. An EPA suggested average value of 100 mg/d is used for the ingestion

rate.

Intzke (mg/kg-day) = CS x IR x (10 ke/mg) x EFx F1x 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/yr);

ED = exposure duration (yr};

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 diyr 250 Reascnable worst-case value for worker; RAGS (EPA,
1989a)
Fl = 1 Worst-case value
ED VI 30 Reasonable worst-case value for worker
BW kg 70 Exposure Factors Handbook (EPA, 1985b);
conservative estunate
AT d RAGS (EPA, 1989%a);
10950 ED x 365 d/y for noncarcinogenic effects;
25500 70 vr x 365 d/v for carcinogenic effects.

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

Intake (mg/kg-day) = CAx IR x ET x EF x ED
BWx AT

CA = chemical concentration in air (mg/m’);
[R = inhalation rate (m’/h);
_ ET = exposure time (h/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
CA me/m’® | site-specific
IR m’/h 2.5 - Exposure Factors Handbook (EPA, 1989b); reasonable
worst-case value ’ :
| EF d/vr 250 Reasonable worst-case value for worker
ET h/d L Reasonable worst-case value
ED VI 30 Reasonabie worst-case value for worker
BW kg 70 Exposure Factors Handbook (EPA, 1989b);
;| conservative estimate
AT d RAGS (EPA, 1589%a);
10950 ED x 365 d/v for noncarcinogenic effects:;
25500 70 vr x 5365 d/y for carcinogenic effects.

The chemical concentration in air can be erther 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 & 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) = CW x SA x 10* em*m’x PCXx ETx EF x ED x 1 1/10° em®
BWx AT

CW = chemical concentration in water (mg/L);
SA = skin surface area for contact (m?);
PC = chemical specific dermal permeability constant (crn/h);
ET = exposure time (h/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, 1989b);
) {represents total body exposure); reasonable worst-
case value
PC cm/h chemical see e.g., Dermal Exposure Assessment (EPA, 1992)
specific
EF dfvr 250 Reasonable worst-case value for worker
ET h/d 0.25 .Dermal Exposure Assessment (EPA, 1992);
reascnable worst case value
ED VI 30 easonable worst-case value for worker
| BW kg 70 Exposure Factors Handbook (EPA, 1989b);
conservative estimate
AT d RAGS (EPA, 198%a);
10950 ED x 365 d/y for noncarcinogenic effects;
25500 70 vr x 365 dfv for carcinogenic effects.

Dermal Contact with Soil:

Scenario: A worker is in contact with contaminants in soil for an exposure duration
determined through discussions with EPA/NMED staff. A worker gets exposure to the

head, hands, forearms and lower legs.

Absorbed Dose (mg/kg-day) = CS x (10° ke/me) x SA x AF x ABS x EF x ED

CS

BWx AT

= chemical concentration in soil (mg/kg);

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

AF = soil to skin adherence factor (mg/cm’);
ABS = absorption factor (unitless);

EF = exposure frequency (d/yr);

ED = exposure duration (y1);

BW = body weight (kg);

AT = averaging time (d).

M-6



DRAFT DOCUMENT

Parameter | Units Point Justification
Value '
CS mg/kg site-specific
SA m 0.53 Dermal Exposure Assessment (EPA, 1992);

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

AF mg/cm’ 1.0 Dermal Exposure Assessment (EPA, 1592);
reasonable worst-case value

ABRS - :
EF d/yr 230 Reasonable worst-case value for worker
ET h/d TBD To be determined based on discussions with NMED'
: staff,
ED VI 30 .| Reasonable worst-case value for worker
BW ke 70 Exposure Factors Handbook (EPA, 1989b);
conservative estimate
AT d RAGS (EPA, 1989a);
10930 ED x 363 d/y for noncarcinogenic effects;
23500 70 yr x 363 d/y for carcinogenic effects.

EPA (EPA, 1952) 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 abscrbed 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.
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Radionuclides
Radionuclide Carcinoeenic Effects from Water: Residential
Scenajo: A worker drinks radioactively-contaminated water and inhales vapor from the

water.

Total sk = (Cow X SFo % IRy x EF x ED) + (Cre % SF; x IR, x K x EF x ED)

C. = radionuclide concentration in water (pCVL)
SF;, = inhalation slope factor (risk/pCi)

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

EF = exposure frequency (d/y)

ED = exposure duration (¥)
IR,, = indoor ighalation rate (m’/d)
R, =waler ingestion rate (L/d)
K = volatilization factor (unitless)
Parameter | Units Point Value | Justification
Crw pCi/L site-specific
SFE; risk/pCi | radionuclide-
’ specific
SF, nisk/pCi | radionuclide-
specific
EF ay 330 RAGS (EPA, 198%a)
‘ED. y 30 Reasonable worst-case estimate.
R m’/d 15 RAGS (EPA, 1989%)
IRy L/d 2 Reasonable worst-case estimate.
K unitless 0.5 RAGS (EPA, 198%a)

Radionuclide Carcinogenic Effects from Soil: Industrial

~ Scenario: A worker inadvertently ingests soil, inhales vapor and perticulates from soil and
is externally exposed to penetrating radiation ground surfaces contaminated with photon-

emitting radionuclides.

Total fisk = Ca % ED x [(SFox 10°g/mg x EF X IReait) + (SF;x 10°g/kg x EF x Ry /VF)
+ (SF;x 10°g/kg x EF x IRuir /PEF) + (SFex 10°g/kg x D x SD x (1-Se)x Te)]

C.  =radionuclide concentration (pCi/g)
SF, = inhalation slope factor (nisk/pCi)
SF,. = oral (ingestion) slope factor (risk/pCi)
. -S§F, = external exposure slope factor (risk/y per pCi/mz)
EF = exposure frequency (dfy)
ED = exposure duration (y)
IR,, = inhalationrate (mgfd)
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IR.i = soil ingestion rate (mg/d)

VF = soil-to-zir 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)

T. = gamma exposure factor (unitless)
Parameter | Units Point Value | Justification
C; pCi/g site-specific :
SE; risk/pCi | radionuclide-

specific
SF, risk/pCi | radionuclide-
specific

SF. risk/y per | radionuclide-

Ci/m* | specific .
EF diy 250 RAGS (EPA, 1989a)
ED v 30 Reasonable worst-case estimate.
R | m'/d 20 RAGS (EPA, 19892)
R mg/d 100 Reascnable worst-case estimate.
VF mS/kg nuclide-specific
PEF m’/ke 132 x 10° Region VI guidance.
D m 0.] RAGS (EPA, 1989a)
SD kg/m’ 1430 RAGS (EPA, 1989a)
Se unitless 0.2 RAGS (EPA, 1989a)
T. unitless ] RAGS (EPA, 198%9a)

Summary for an Industrial Land-Use Scenario

SNL propoeses the described default exposure routes and parameter values for use in risk
assessments at sites that have an industrial future land-use scenaric. The parameter values
are based on EPA guidance and supplemented by information from other government
sources. The values are generally consistent with those proposed by Los Alamos National
Laboratory, with a few minor variations. If these exposure routes and parameters are
acceptable, SNL will use them in risk assessments for all sites where the assumptions are
consistent with site-specific conditions. All deviations will be documented.

Summary for an Residential Land-Use Scenario

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

;- Sandia National Laboratories/New Mexico (SNL/NM) is submitting this Notice of Deficiency

o (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 (TTAOU) 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 October 1999) for the five sites (SWMUs 230, 231,
232, 233, and 234) and the previous Request for Supplemental Information (RSI) (Dinwiddie
January 1999) that contained specific comments (1 through 5) regarding SWMU 232.

The NOD (NMED October 1999) included comments relating to a number of SWMUs at
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) TJ AQU 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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TLJERAS 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 (QU 1309 Qutfalls)

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 incJudes:

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 2 is an
SNL/NM Facilities Engineering drawing depicting the various utilities that are located at’
the southern part of TA-TV. Storm water drains to the sites via buried pipes that are
connected to either concrete ditches or concrete drop structures. The SWMUs consist of
earthen ditches that start at the discharge point of each concrete feature. SWMUs 230,
231, 232-1, 232-2, and 233 currently receive storm water from TA-IV. SWMU 234
previously received storm water from TA-IV, but is now inactive,

As shown on Figure 2, 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 Building 981 area was diverted to SWMU 233 (structure

number 62). :

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

Response: 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 SWMUs (230 through 234), soil samples were collected at lateral
distances of 5 and 30 feet downslope of the storm-water discharge point; the sampling
depths for these lateral Jocations began at 0 and 5 feet below ground surface (bgs).
Additional surface (0 to 1 foot bgs) soil samples were collected at SWMUs 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).

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/NM collected shallow subsurface samples at two locations at
each of the storm-drain outfalls (SWMUs 230, 231, 232, 233, and 234). A third soil
sample was collected at SWMUs 230, 232-2, and 233 (Table 2). The samples were
collected in accordance with guidance received at the November 17, 1999, meeting
between SNL/NM ER TJAOU staff and the NMED HRMB. The surface soil (0 to

0.5 foot bgs) and 1-foot-bgs soil samples were collected with a hand trowel. Because of
the uneven terrain and large cobbles that serve as erosion control below the storm-water
outfalls, a backhoe was used to collect the 5-foot-bgs soil samples. NMED verbally
approved use of the backhoe before the sampling was conducted (Copland 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-VI, volatile organic compounds (VOCs), semivolatile organic compounds
(SVOCs), and total petroleum hydrocarbons (TPH) using U.S. Environmental Protection

- Agency (EPA) methods (EPA November 1986). The need for analyzing the soil samples

for high explosive (HE) compounds was discounted after informing NMED that the

‘TA-IV storm-water outfalls have never received any type of TA-I 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).

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

Response: A surface soil (0to 0.5 feet bgs) sample (230-GR-05-0.5) was collected
upstream of the drop inlet next to the chain-link fence and analyzed for radionuclides
(gamma spectroscopy, tritium, and gross alpha/beta), RCRA metals, chromium-VI,
VOCs, SVOCs, and TPH using EPA methods (EPA November 1986). The need for
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analyzing the soil samples for HE compounds was discounted after informing NMED that
the TA-IV storm-water outfalls have never received any type of TA-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 proposals for each site, meeting the
standards achieved in the 12th Round NFA proposals.

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, tritium, and
gross alpha/beta). All detectable concentrations are presented in the tables. In those
cases in which no detectable concentrations were reported for a particular analytical suite,
a table listing the detection limits is presented. Analytical Jaboratories 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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RESPONSES TO SPECIF1IC COMMENTS, JANUARY 1999 REQUEST FOR
SUPPLEMENTAL INFORMATION—NFA PROPOSALS, AUGUST 1997 (8™ Round)

The NMED specific comments from the RSI (Dinwiddie January 1999) relevant to SWMU 232
are presented below in bold text. The SNL/NM response follows each comment. None of the

.other TA-TV storm-water outfalls (SWMUs 230, 231, 233, 234) were discussed in the January

1999 RS] correspondence.

ER Site 232 is not appropriate for NFA petition.

1.

Section 3.2.10 — The site-specific background concentrations have not been
approved by the HRMB.

Response: The attached risk assessments do not use the SWMU 232 site-specific
background concentrations. Instead, the appropriate NMED- approved background
values, as defined by Dinwiddie (September 1997), are used.

Table 3-4 - With regard to outfall 232-2, please provide the “DOE OB/NMED data”
for VOCs and SVOCs. DOE/SNL did not analyze soil samples for these
constituents.

Response: The NMED Oversight Bureau (OB) data is contained in Attachment N and

was generated by NMED’s contract laboratory, Analytical Technologies, Inc. As
mentioned in the SWMU 232 NFA Proposal (SNL/NM August 1997), no VOCs or
SVOCs were detected in the three scil samples that were collected by the NMED OB.
The soil samples were collected from the excavation where soil contaminated with
mineral oil had been removed during the SWMU 232-2 Voluntary Corrective Measure.

Table 3-7 - DOE/SNL must provide a complete list of all VOCs and SVOCs
analyzed for and their MDLs [method detection limits].

Response: The MDLs for each VOC and SVOC are listed in the revised tables (Tables
41, 43, 52, 54, 65, and 67).

" Site characterization at ER Site 232-1 is not adequate. Surface and shallow

subsurface soil samples should be collected at two locations near the center of the
area shown in Figure 3-2. The soil samples should be analyzed for VOCs, SVOCs,
and TPH.

" Response: The confirmatory soil samples were collected in 2001 by SNL/NM to satisfy

this comment. At the direction of Mr. Will Moats (NMED OB), soil samples were
collected at lateral distances of 5 and 30 feet downslope of the storm-water discharge
point. The samples were analyzed for VOCs, SVOCs, and TPH. The analytical results
are discussed above in the response to Comments 4 and 8 of Enclosure B of the October
1999 NOD.
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5. At Outfall 232-1, contaminated soil with concentrations of TPH > 100 mg/kg
[milligrams/kilogram] should be remediated. .

Response: Recent guidance from NMED suggests that the remediation of soil containing
TPH in excess of 100 parts per million (ppm) (mg/kg) is a moot issue for SWMU 232-1.
Both the July 18, 2000, letter from the NMED Hazardous Waste Bureaun and its
accompanying Position Paper (Use of TPH Test Results for Site Characterization) (Bearzi
July 2000) endorse the August 13, 1993, guidelines from the New Mexico Oil
Conservation Division (OCD) (OCD August 1993). The OCD Guidelines for
Remediation of Leaks, Spills, and Releases set forth ranking criteria for oil spills.

SWMU 232-1 scores a ranking criteria of zero (0) because the depth to groundwater is
greater than 100 feet and no perennial surface-water bodies, water-supply wells, or other
water sources are Jocated nearby. Accordingly, the TPH action level for the site should
be 5,000 ppm above background. The maximum TPH concentration reported for the
1994 SWMU 232-2 soil samples was 860 ppm. The confirmatory soil samples collected
in 2001 did not contain any TPH concentrations above the 0.45 ppm detection limit.
Therefore, SNL/NM does not plan to conduct any remediation work at SWMU 232-2.
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: Table 1
Number of Confirmatory Soil-Sampling Locations and Corresponding Analytical Data Tables
for the TA-IV Storm-Water Outfalls for SWMUs 230, 231, 232-1, 232-2, 233, and 234

Locations Locations Locations Corresponding
Sampled in Sampled in Sampled in Total Sampling | Analytical Data
SWMU 1994 1995 2001 Locations Tables
230 8 - 3 1 3-21
231 8 -- 2 10 22-40
4 232-1 8 5 3 16 41-60
232-2 41 - 2 43 61-74
233 8 - 3 11 75-92
234 62 . 2 8 93-109

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

sSwmMu Sample ID . Beginning Depth (it bgs)

230 1994 sampling
230-01-A 0.0
230-01-B 0.5
230-02-A 0.0
230-02-B . 05
230-03-A 00
230-03-B 0.5
230-04-A 0.0
230-04-B 0.5
2001 sampling
230-GR-05-0.0-S 0.0
230-GR-06-0.0-S 0.0
230-GR-06-0.0-DU 0.0
230-GR-06-5.0-8 5.0
230-GR-07-5.0-8 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
231-03-8 0.5
231-04-A 0.0
231-04-B 0.5
2001 sampling
231-GR-05-0.0-5 0.0
231-GR-05-0.0-DU 0.0
231-GR-05-5.0-8 5.0
231-GR-06-5.0-5 ) 5.0

2321 1894 sampling
232-1-01-A 0.0
232-1-01-B 0.5
232-1-02-A 0.0
232-1-02-B 0.5
232-1-03-A 0.0
232-1-03-B 0.5
232-1-04-A 0.0
232-1-04-B 0.5
1985 sampling
232-1-BH1-5-5-1 ' 5.0
232-1-BH1-10-8-1 10.0
232-1-BH1-10-8D-1 i0.0
232-1-BH1-10-80-1 10.0
232-1-BH2-5-5-1 5.0
232-1-BH2-10-8-1 10.0
232-1-BH3-5-5-1 8.0
232-1-BH3-10-8-1 10.0
232-1-BH4-8-8-1 6.0
232-1-BH4-10-8-1 : 10.0
232-1-BH5-5-5-1 5.0
232-1-BH5-10-8-1 10.0
2001 sampling :
232-1-GR-05-0.0-S 0.0
232-1-GR-05-0.0-DU 0.0
232-1-GR-06-5.0-S 5.0
232-1-GR-07-5.0-S 5.0

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

SWMU Sample ID Beginning Depth (it bgs)
232-2 1994 sampling -
: 015861 18
015862 18
015863 58
015864 b2
015865 ga
015866 53
015867 52
015868 5
015869 54
015870 54
015871 52
015872 ' 12
015873 9
015874 9
015875 9
015876 9
015877 9
015878 )
015879 ]
015880 5
015881 54
015882 54
015883 58
. 015884 58
015885 10
015886 6.5
015887 9
. ] 015888 6.5
015889 6
015890 1
015891 10
015892 _ 7
015883 4
015894 105
015885 9.5
015896 ‘3.5
017817 1
017818 8
NMED-232-east 16 -
NMED-232-west 6
NMED-undisturbed 9
2001 sampling
232-2-GR-01-0.0-5 ' ) 0.0
232-2-GR-01-0.0-DU 0.0
232.2.GR-01-5.0-5 5.0
232.2.GR-01-10.0-S 10.0
232-2-GR-02-5.0-§ 5.0
232-2-GR-02-7.0-DU 7.0

Refer to footnotes at end of table.
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Table 22
Summary of SWMU 231 Confirmatory Soil Sampling
VOC Analytical Results—Detections Only
September 1994
(Off-Site Laboratory)?

Sample Attributes VOCs (EPA Method 8240°) (mg/kg)
Record Sample Depth)
Number® ER Sample ID (i) Acetone
813 SITE 231-01-B 0.5-3 ND (0.01)
813 SITE 231-02-B 0.5-3 ND (0.01)
813 SITE 231-03-B ' 0.5-3 0.008 J
813 SITE 231-04-B 0.5-3 , ND {0.01)

Note: Values in bold represent detected analytes.

aEnvironmental Contral Technology Corporation Laboratery (ENCOTEC).
bEPA November 1986. ' :

<Analysis request/chain-of-custody record.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.

ft = Foot (feet).

1D = |dentification.

J = Estimated value. See Data Validation report (Attachment B).

mg/kg = Milligram(s) per kilogram.

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

VOC = Volalile organic compounds.
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Table 23 '
Summary of SWMU 231 Confirmatory Soil Sampling
VOC Analytical Detection Limits
September 1994
(Oft-Site Laboratory)®

Analyte Method Detection Limit (mg/kg) |
1,1,1-Trichioroethane 0.005
1,1,2,2-Tetrachloroethane 0.005
1,1,2-Trichloroethane 0.005
1,1-Dichioroethane 0.005
1,1-Dichloroethene 0.005
1,2-Dichloroethane _ 0.005
1,2-Dichloroethene 0.005
1,2-Dichloropropane 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
Trichloroethene 0.005
Vinyi acetate 0.01
Vinyl chioride 0.01
Xylene 0.005
cis-1,3-Dichloropropene 0.005
trans-1,3-Dichloropropene 0.005

aEnvironmental Control Technology Corporation Laboratory (ENCOTECG).
mg/kg = Milligram(s) per kilogram.

SWMU = Solid Waste Management Unit.

VOC = Volatile organic compound.
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Table 24

Summary of SWMU 231 Confirmatory Soil Sampling
SVOC Analytical Detection Limits

September 1984
~ (Off-Site Laboratory)?

Analyle Method Detection Limit (mg/kg)
1,2,4-Trichlorobenzene 0.33
1,2-Dichlorobenzene 0.33
1,3-Dichlorebenzene 0.33
1,4-Dichlorobenzene 0.33
2,2"-Dichlorodiisopropyl ether 0.33
2.4 5-Trichlorophenol .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-Chioronaphthalene 0.33
2-Chlorophenol 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 phenyi ether 0.33
4-Methylphenol 0.33
4-Nitroaniline 1.67
4-Nitrophenol 1.67
Acenaphthene 0.33
Acenaphthylene 0.33
Anthracene 0.33
Benzidine 2.68
Benzo(a)anihracene 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 phthalate 0.33
Dibenz{a,h)anthracene 0.33
Dihenzofuran 0.33
Diethylphthalate 0.33
Dimethylphthalate 0.33

Refer to footnotes at end of table.
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Table 24 (Concluded) ‘
Summary of SWMU 231 Confirmatory Scil Sampling
SVOC Analytical Detection Limits
September 1994
(Ofi-Site Laboratory)2

Analyte Method Detection Limit (mg/kg) |
Dinitro-o-cresol 1.67
Flucranthene 0.33
Fluorene 0.33
Hexachlorobenzene 0.33
Hexachlorobutadiene 0.33
Hexachlorocyclopentadiene _0.33
Hexachloroethane 0.33
Indeno(1,2,3-c,d)pyrene 0.33
Isophorcne 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-Chloroethyl)ether . 0.33
his(2-Ethylhexyl)phthalate 0.33
n-Nitrosodiphenylamine 0.33
n-Nitrosodipropylaming 0.33
¢-Cresol : 0.33

2Environmental Control Technology Corporation Laboratory (ENCOTEC). -
mg/kg = Milligram(s} per kilogram. '

SVOC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit.
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. . Table 25
1 Summary of SWMU 231 Confirmatory Soil Sampling
; Total Petroleum Hydrocarbon Compounds Analytical Results—Detections Only

September 1924
(Ofi-Site Laboratory)?
Sample Attributes '
Record Sample | TPH (EPA Method 418.1Y)
Number® ER Sample 1D Depth (ft) (mg/ka)
813 SITE 231-01-A 0-0.5 ND {40)
813 SITE 231-02-A , 0=05 44
813 SITE 232-02-B 0.5-3 ND (40)
813 ' SITE 232-03-A 0-0.5 ND (40)
813 SITE 231-03-B 05-3 | 130
813 SITE 231-04-A 0-0.5 79
813 SITE 231-04-B 0.5-3 59

Note: Values in bold represent detected analytes. )
sEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
PEPA November 1986.

Analysis request/chain-of-custody record.

EPA = U.S. Environmental Protection Agency.

ER = Environmental Restoration.
fi = Foot (feet).
D = |dentification.
‘ mg/kg = Milligram(s) per kilogram. :
. ND ( ) = Not detected above the method detection limit, shown in parentheses.
SWMU = Solid Waste Management Unit.

} "~ TPH = Total petroleum hydrocarbons.
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Table 26 '
Summary of SWMU 231 Confirmatory Soil Sampling
Petroleum Analytical Detection Limits
September 1994
(Off-Site Laboratory)?

Method Detection Limit
Analyte (ma/kg)
Total petroleum hydrocarbon .40

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

ALM1-02/WPISNL15192.000 T-34 840857.02.03.00.00 11/27/02 4:33 PM



‘g|ge} JO PUS 1B $810U}00) 0} Jajey

291 6°0 8'0 002 7'y (1 G'0< [10S 80BHNSqNS) UOjEUeoL0S punolByoed
QL 1> g0 192 ON E g'0-Qlios momt:wv Uuoneljuaduod Uc:o._mv_omm
¥'e ¥8°0 (G20)ON  loze L2 £-50 ~ g@0-162 LIS £18
8'S o 2e0 012 ' G'0~0 v-70-L€2 LIS €18
7'E 1 (S2'0) AN 02l 2 £-6'0 g-e0-1£2 3.US £18
9 G} ¥'0 002 v'e 500 Vv-£0-1€2 21IS £18
6L S , 120 002 Z't €50 g-20-1€2 A.LIS €18
€ 8.0 {(cz'0) N ot A g0-0 v-20-1£2 31IS €18
L€ Z'L 120 orz gL £-G'0 g-10-1£2 3US £.8
¥'e 880 (G20} AN 06 L G'0-0 v-10-1€2 31IS €18
wnwoIyD Lniwpen wnijjAleq wnueg oluesly () waeq ai sidwes H3 LJaquny
gldwes .plodsy
(6/6W) (512271 Z72/9612/0209/0109 SPOUISIN Yd3) SlE1en sainquiy edwes
e(AiojeI0qE] 8NS-HO)

¥661 lequisidag

synsey [eouAjeuy sele
Buydwes |j10s Atoleulyuod LEZ NINMS J0 Aerwuwng

leeqel

840857.02.03.00.00 11/27/02 4:33 PM

T-35

ALM1-02WP/SNL:t5192.doc



(2661 Jequeideg) eippimulq Aqg peleinojes JoN = ON
-wesfopy Jod (s)weibyuny = Bxybw
‘uoneaynuep; = al
- *(199)) 1004 = "
‘uoljelo)say |ejusiUoNAUg = 43 -

‘Jun juewabeuep eisem plIOS = NNMS
‘sesayiualed Uj UMOYS ‘|| LORoBISP poLjaw ey eaoqe peajep IoN = ( ) AN

‘Rouafy uonoeloid felueluolALg ‘'S N= VY43
‘pLooat Apoisno-jo-uleyonsanbal sisAjeuy,

"986 | J1OqLUBAON Yddq
(D3100N3) Aojeioqen uoyeiodion ABojouyoe | |04U0T) [RIUBLILONALT,
‘punoifxoeq uey} Je1esiff SUORIUSIUCD 8JRJIpUL PlOq Ul SBNJBA :0J0N

> 1> o> L IN (4 6°0< jlos ©0BLNSQNS) UoHEJUSIUOI punoibyoeg
> | > e’ 0> 8¢ OZ c.._ q'0~0 108 momt:wv Uopeljusouc) Uc:o._mxomm
(5'0) QN (G2'0) AN {+0°0) QN G'G (1'0) ON £-G0 g8-v0-1£2 A LIS £18
("0} @N (sz'0) AN {(r0°0) AN’ 0l (L"0) aN S0-0 V-70-1£2 3.LIS €18
(c°0) AN (G2'0) AN (r0°0} AN #'9 (1°0) AN £-50 g-20-1€¢ 3 LIS €18
(S0) GN (G2'0) AN (+¥0°0} ON G'6 (1'0) AN G'0-0 v-£0-162 A LIS c1g
(s0) ON (62'0) AN (r0'0) ON 9'8 ~ (2'0) ON £€-5'0 g-20-t€2 ALIS £1g
(5'0) GN (cz'0) AN (r0°0) GN ,'9 {1) AN S'0~-0 v-20-1€2 3.LIS €18
(G°0) ON {(cz'0) AN (¥0°0) AN 9/ (2°0) aN £~50 g-10-1£2 ALIS £18
(G'0) GN (cz0) an (¥0°0) AN £'9 . 9l g'0-0 v-10-L€2 3LIS €18
18A)1S wniuales Ainosepy peal (N wniwoayn | () uideqg ai sidwes H3 slequinN
ejdweg piosey
(Bw/6w) (qLy22/12¥2/9612/0209/0109 SPOUIal vd3) SIElen sonNquiy s|dwes

e(A10}2100RT BUS-HO)
¥66 | Joquisideg
sinsey [2olfjeuy s(els|y

Buydweg [l0g Aojewuyuod LEZ NINMS 40 ameezm

(pepnjou0)) £z 8lqe )

840857.02.03.00.00 11/27/02 4:33 PM

T-36

ALM1-02/WP/SNL:15192.doc



Table 28
Summary of SWMU 231 Confirmatory Soil Sampling
Metals Analytical Detection Limits

September 1994
(Off-Site Laboratory)?
Analyte Method Detection Limit {mg/kg) |

Arsenic 0.5-5
Barium 10
Beryllium 0.25
Cadmiuvm : 0.25
Chromium 1
Chromium (V1) 0.1
Lead 2
Mercury 0.04
Selenium 0.25
Silver 0.5

aEnvironmental Control Technology Corporation Laboratory (ENCOTEC).
mg/kg = Milligram(s) per kilogram.
SWMU = Solid Waste Management Unit,
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e Table 30
Summary of SWMU 231 Confirmatory Soil Sampling
i Tritium Analytical Results

September 1994
(Off-Site Laboratory)?
Sample Attributes Activity (pCi/g)
: Sample ~ Tritium
Record Depth
Number® ER Sample ID {{t) Result Error®
0814 231-01-A 0-0.5 ND (0.001) -
0814 231-04-A 0-0.5 ND (0.014) --
Background concentration® 0.021 -~

agnseco/Quanterra Laboratory.

bAnalysis request/chain-of-custody record.

cTwo standard deviations about the mean detected activity. )

9The tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium
background value of 420 pCi/L. The pCi/L value was converted to the pCi/g value using the assumption
of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.

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

g = Gram(s).

ID = Identification.

L = Liter.

ND () = Not detected above the minimum detectable activity, shown in parentheses.

pCi = Picocurie(s).
SWMU = Solid Waste Management Unit.
- = Information not available.
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Table 31 ‘
Summary of SWMU 231 Confirmatory Scil Sampling
VOC Analytical Results—Detections Only

June 2001
(Off-Site Laboratory)?
Sample Attributes VOCs (EPA Method 8260) (ug/kg)

Record _ Sample Depth

Number® ER Sample ID (ft) Acelone

604308 TJAQU-231-GR-05-0.0-S 0.0 ND (1)

604308 TJAOU-231-GR-05-0.0-DU 0.0 ' ND (1)

6504308 TJAQU-231-GR-05-5.0-S 5.0 3.8 J (4.9)

604308 TJAQU-231-GR-06-5.0-S 5.0 ND (1) '
Quality Assurance/Quality Control Sample {(ng/}

604308 | TJAQU-231-GR-TB1 P NA I ND (0.82)
Note: Values in bold represent detected analytes.
aGeneral Engineering Laboratories, inc. (GEL).
PEPA November 1986,
cAnalysis request/chain-of-custody record.
DU = Duplicate sample. '
EPA = U.S. Environmental Protection Agency.
ER = Environmental Restoration.
f = Foot (feet). '
GR = Grab sample.
ID = Identification.
J() =Estimated value less than the laboratory reporting limit, shown in parentheses. See Data

Validation Report {Attachment I).

po/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.
ou = Operable Unit.

s = Soil sample.

SWMU = Solid Waste Management Unit.

TB = Trip blank.

TJA  =Tijeras Arroyo.

VOC = Volatile organic compound.
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. - Table 32
: Summary of SWMU 231 Confirmatory Soil Sampling
VOC Analytical Detection Limits

June 2001
(Off-Site Laboratory)?
Method Detection Limit for Method Detection Limit for
Analyte Soil Samples (ug/kg) Aqueous Samples (png/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-Dichloroethane 0.41 0.07
1,1-Dichloroethene 0.262 , 0.28
1,2-Dichloroethane 0.27 0.14
1,2-Dichloropropane 0.32 0.16
2-Butanone 0.76 0.81
- 2-Hexanone 0.94 0.79

4-methyl-2-Pentanone 1.34 0.7
Acetone 1 0.82
Benzene 0.39 0.14
Bromodichloromethane 0.35 0.15

Bromoform 0.36 0.1
Bromomethane 0.31 0.24

Carbon disullide ‘ 0.62 0.9
Carbon tetrachloride 0.26 0.16

' Chlorobenzene 04 0.2
_ Chioroethane 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
Vinyl chloride 0.3 0.26
Xylene 1.05 0.44
cis-1,2-Dichloroethene 0.41 . 0.18
cis-1,3-Dichloropropene : 0.28 0.18
trans-1,2-Dichloroethene 0.37 0.31
trans-1,3-Dichloropropene 0.24 0.17

aGeneral Engineering Laboratories, Inc. (GEL).
ngkg = Microgram(s) per kilogram.

pgl. = Microgram(s) per liter.

SWMU = Solid Waste Management Unit.

VOC = Volatile organic compound.
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Table 34

Summary of SWMU 231 Confirmatory Soit Sampling

SVOC Analytical Detection Limits
June 2001
(Off-Site Laboratory)?

Method Detection Limit for Method Detection Limit for
Analyte Soil Samples (ug/kg) Aqueous Samples (po/L)
1,2,4-Trichiorobenzene 4.66 1.52
1,2-Dichiorobenzene 4.33 1.63
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 24.6 112
2.4-Dichlorophenol 7.99 1.28
2,4-Dimethylphenol 71.9 1.29
2 4-Dinitrophenol 15~ 1.36
2,4-Dinitrotoluene 5 0.97
2,6-Dinitrotoluene 3 1.09
2-Chloronaphihalene 3.66 0.13
2-Chloropheno! 5 1.24
2-Methylnaphthalene 4 0.15
2-Nitroaniline 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 4.68 1.14
4-Chloro-3-methyiphenol 36.6 1.39
4-Chlorobenzenamine 58.9 25
4-Chlorophenyl phenyl ether 3.33 1.18
4-Methylphenol 5.66. 1.07
4-Nitroaniline 83.9 1.55
4-Nitrophenoi 21 0.18
Acenaphthene 4 0.07
Acenaphthylene 3.66 0.1
Anthracene 4.66 0.13
Benzo(a)anthracene 5.99 0.1
Benzo(a)pyrene 2 0.13
" Benzo(b)fluoranthene 2.33 0.13
Benzo(ghi)perylene 5 0.08
Benzo(k)fluoranthene 5 0.23
Butylbenzyl phihalate 12.7 1.82
Carbazole 5 1.26
Chrysene 6.33 0.12
Di-n-butyl phihalate 20.86 1.82
Di-n-octyl phthalate 8.99 2.12
Dibenz(a,h)anthracene 2.66 0.1
Dibenzofuran 2.66 0.99
Diethylphthalate 19.6 1.23
Dimethylphthalate 11.7 1.11
Dinitra-o-cresol 16 0.7
Diphenyl amine 15.7 1.02

Reier 1o footnotes at end of iable.
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Table 34 (Concluded)

Summary of SWMU 231 Confirmatory Soil Sampling

SVOC Analytical Detection Limits

June 2001
(Off-Site Laboratory)?
Method Detection Limit for Method Detection Limit for
Analyte Soil Samples (pug/kg) Aqueous Samples (ug/L)

Fluoranthene 3.33 0.12
Fluorene 3 0.12
Hexachlorobenzene 4,66 0.76
Hexachlorobutadiene 6.66 1.76
Hexaghlorocyclopentadiene 33 1.1
Hexachloroethane 4.33 1.7
Indeno(1,2,3-c,d)pyrene 6.66 0.1
Isophorons 2.33 1.12
Naphthalene 3.33 0.12
Nitro-benzene 36.6 1.42
Pentachlorophenol 60.8 1.58
Phenanthrene 4 0.12
Phenol 3.66 0.84
Pyrene 8.66 0.14
bis(2-Chloroethoxy)methane 5.99 1.39
bis(2-Chicroethyl)ether 6.66 14
bis(2-Ethylhexyliphthalate 6.99 0.04
bis-Chloroisopropy! ether 37.1 1.32
n-Nitrosodipropylamine 33 1.32
0-Cresol 47.6 1.26

aGeneral Engineering Laboratories, Inc, (GEL).

pgkg
ug/l = Microgram(s) per liter.

= Microgram(s) per kilogram.

SVOC = Semivolatile organic compound.
SWMU = Solid Waste Management Unit.
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Table 35
Summary of SWMU 231 Confirmatory Soil Sampling
Petroleum Analytical Detection Limits

June 2001
(Ofi-Site Laboratory)?
Method Detection Limit for Method Detection Limit for
Analyle Soil Samples (po/kg) Agueous Samples {ug/L)
Digsel range organics 450 3.37
Gasoline range organics 9.61 26.7

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

pg/L = Microgram{s) per liter.

SWMU = Solid Waste Unit.
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Table 37

Summary of SWMU 231 Confirmatory Soil Sampling

Metals Analytical Detection Limits
June 2001
(Off-Site Laboratory)?

Method Detection Limit for Method Detection Limit for
Analyie Soil Samples (mg/kg) Agueous Samples (mg/L)
Aluminum 1.07 0.0343
Antimony 0.237 0.0038
Arsenic 0.137 0.00457
Barium 0.0148 (.00021
Beryllium 0.00767 0.0002
Cadmium 0.013 0.00025
Calcium 1.94 0.0375
Chromium 0.218 0.00078
1 Chromium (V1) 0.07 0.005

Cobalt 0.0545 0.0003
Copper 0.0251 0.00267
fron 1.96 0.0206
Lead 0.17 0.00344
Magnesium 0.308 0.00449
Manganese 0.0239 0.00294
Mercury 0.00455 0.00007
Nickel 0.0995 0.00074
Potassium 0.866 0.00707
Selenium 0.135 0.00309
Silver 0.0578 0.0002
Sodium 1.25 0.00813
Thallium 0.472 0.00413.
Vanadium 0.0594 0.00109
Zinc 0.13 0.00281

aGeneral Engineering Laboratories, Inc. (GEL).
mg/kg = Milligram(s) per kilogram.

mg/L

= Milligrams(s) per liter.

SWMU = Solid Waste Management Unit.
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Table 39
Summary of SWMU 231 Confirmatory Soil Sampling
Tritium Analytical Resuits
June 2001
(Off-Site Laboratory)?

Sample Altributes Activity (pCi/g)
: . Sample Tritivm

Record Depth

Number? ER Sample ID () Result Errort
604308 TJAOU-231-GR-05-0.0-S 0.0 ND {0.007) --
604308 | TJAOU-231-GR-05-0.0-DU _ 0.0 ND (0.007) -
604308 TJAOU-231-GR-05-5.0-S 50 ND {(0.007) --
604308 TJAQU-231-GR-06-5.0-S 5.0 ND {0.007) --

Background concentration® ‘ 0.021 NA

aGeneral Engineering Laboratories, Inc. (GEL).

bAnalysis request/chain-of-custody record.

cTwo standard deviations about the mean detected activity.

dThe tritium background value of 0.021 pCi/g was calculated from the Tharp (February 1999) tritium
background value of 420 pCi/L. The pCi/L value was converted to the pCi/g value using the assumption
of 5 percent soil moisture and a soil density of 1 g/cubic centimeter.

DU = Duplicate sample.

EB = Equipment blank.

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

g = Gram(s).

GR  =Grab sample.

iD = |dentification.

L = Liter.

NA = Not applicable.

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

pCi = Picocurie(s).

S = Soil sample.

SWMU = Solid Waste Management Unit.

TJA = Tijeras Arroyo. '

- = Information not available.
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Table 40
Summary of SWMU 231 Confirmatory Soil Sampling
Gross Alpha and Beta Analysis
June 2001
(Off-Site Laboratory)?

Sample Attributes Activity (pCilg)

. | Sample Gross Alpha Gross Beta
Record Depth
Number? ER Sample ID {f) Result Error® Result Errore
604308 TJAOU-231-GR-05-0.0-S 0.0 6.52] 4.39 23 4.25
604308 | TJAQU-231-GR-05-0.0-DU 0.0 424 38 17.6 3.92
6804308 | TJAOU-231-GR-05-5.0-S 5.0 13.9 7.12 16.3 4.13
604308 TJAOU-231-GR-06-5.0-8 5.0 174 7.17 20.8 4.27

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

bAnalysis request/chain-of-custody record.

“Two standard deviations about the mean detected activity.

DU = Duplicate sample.

ER = Environmental Restoration:
ft = Foot {feet).

GR = Grab sample.

D = jdentification.

ou = Operable Unit.

pCi/g = Picocurie(s) per gram.

S = Soil sample.

SWMU = Solid Waste Management Unit.
TJA = Tijeras Arroyo.
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1.0 INTRODUCTION

conducted in the summer of 2001 at six of the Tijeras Arroyo Operable Unit (TJAOU) outfalls
(Environmental Restoration [ER] Sites 230, 231, 232-1, 232-2, 233, and 234). These sites are
managed by Sandia National Laboratories/New Mexico (SNL/NM) and are located on Kirtland
Air Force Base (KAFB) along the northern rim of Tijeras Arroyo (Figure 1).

' This Field Implementation Plan (FIP) describes the confirmatory-soil sampling that will be ’

1.1 Project Information

Task Description Collect soil samples at TIAOU outfalls

Department 6133 ERMO Case No. 7225.02.02.10 ERFO Case No. 7225.02.03.01
Work Plan Title not applicable  Field Team Leader John Copland ‘ .
Scheduled Start of Sampling June 11, 2001 Estimated Completion July 1, 2001

1.2 Site Information
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-1V outfalls, ER Site 234, is inactive. The outfalls are discussed in
more detail in Section 2. )

Table 1. Details for outfalis 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-TV Early 1980s to present 0.04

232-1 Storm water from TA-IV Early 1980s to present 0.01

232-2 Storm water from TA-IV Early 1980s to present ' 0.02

233 Storm water from TA-IV Early 1980s to present 0.03 »
234 Storm water from TA-IV | About 1979 to early 1990s 0.15

1.4 Physical Setting

The sites are located along the steep northern rim of Tijeras Arroyo and on the nearly flat
floodplain between the 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 Albuguerque. 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 AIbuquerqué 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 water-supply well is KAFB-4, which is
‘Jocated approximately 0.9. miles west of ER Site 234. KAFB-1 is the nearest downgradient
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- 10 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/N M, 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 230, 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 1999 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 1957 12262
RSI Response — September 1999 165846

NOD Response — December 1999 ' 198016

233 NFA 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 198016

Relevant details from the documents are summarized below for each of the outfalls. Recent .

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

A redundancy in environmental compliance applies 1o 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
ocourred at the outfalls. The mineral-oil spill was remediated in 1994. No stained soil or
discolored outfall components have been seen since November 1995 when John Copland and
Sue Collins began working on the sites. None of the sites have been on the radioactive materials
management area (RMMA) list. However, ER Site 232-2 was informally tracked as a RMMA
from June 1994 until November 1999. '

The outfalls were constructed in various stages as buildings and parking lots were built at TA-IV.
The sites are located on the steep northern rim of the arroyo where slopes range from about 20 to
40 degrees. The five ER sites along the south and southeast sides 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 anc.ir 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. Itis
important to note that most of the ER signs do not accurately mark the site boundaries. All of
these sites atre, or have been, storm-waler 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 jechnical 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, 2 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 Jowermost boundary of each site was set in 1994, presumably at the
farthest extent of soil erosion. Asa result, each site is elongate. The sites vary in length from 70
to 280 ft, while the widths range from 51035 ft.

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

In 1994, the Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit -
SNL/NM outlined the initia} sampling for ER Sites 230 through 235 (SNL/NM, 1994). This

_sampling and analysis plan (SAP) will be known in this FIP as the J-Sifes 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 J/-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 TJAOU also collected background soil samples using the IJ-Sites 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 J-Sites SAP were analyzed for VOCs, SVOCs, total petroleum
hydrocarbons (TPH), TAL metals, HE compounds, tritium, gamma-emitting radionuclides, and
nitrate/nitrite. The samples were analyzed by Quanterra/Enseco and SNL/NM’s Radiological
Sample Diagnostic (Amir’s) laboratory.

No significant contamination was identified at ER Sites 230, 231, 233, and 234. However,
various problems such as the lack of sufficient quality assurance/quality control (QA/QC)
samples nearly negated the usefulness of the analytical data. The failure to collect soil samples
from the center line of the drainage ditches also has proven troublesome for NMED; they have
not looked favorably at sample locations that are at the corners of the site boundaries instead of
in-line with the conerete 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 Jong 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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(Photograi)hs 4 and 5). In 1994, four soil samples (231-01-A/B through 23 1-04-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)
concenirations 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.
Samples 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 Jocation 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 i
or less. No SVOCs or VOCs such as benzene, toluene, ethylbenzene, or Xylenes (BTEX) were
detected in the soil samples. ' '

In the RS 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 abo¥ve, 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 .
732-2. The numbering was standardized in the October 1996 NOD Response. The northern

outfall discharges at ER Site 232-1, whereas the southern outfall discharges at ER Site 232-2.

Uniquely, the 11-Sites SAP was not used for Site 232-2 because of the mineral oil spill.

ER Site 232-2 consists of a 90-fi 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)
10 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
petrolenm-based oil that did not contain polychlorinated biphenyls (PCBs). The resulting oil
stain on the ground surface down slope of the outfall was about 50-ft long with a width that
varied from about 3 to 5 ft. The VCM involved excavation of oil-contaminated soil and
confirmatory-soil sampling. '

The VCM was conducted in July through November of 1994 to remove soil contaminated with
mineral oil above the overly conservative cleanup goal of 100 ppm TPH. The contaminated soil
was removed with a backhoe. The meager amount of field notes were summarized in the ER Site
232 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 fi. The final width of the trench varied from about 15 to 30 ft. The total
amount of excavated soil was approximately 429 cubic yards. o

The sampling nomenclature for outfall 732.2 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, 1 have not
been able to find a field log book for the VCM activities, Figure 5 depicts all the soil-sampling
Jocations 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. The three NMED split-soil samples were analyzed by their laboratory in Santa Fe; no
VOCs or SVOCs were detected.

Based on the analyses of the verification samples, all of the mineral-oil contamination greater :
than the 100 ppm cleanup goal was successfully excavated. In addition, no significant .
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concentrations of metals, VOCs, or SVOCs were present in soil. At the conclhusion 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 afier being characterized as
a non-regulated substance, ie., 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 10 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 carthen 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 concrele 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 throtigh 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
characierization. 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 734-01-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, 734-03-A/B, and 234-04-A/B) were collected at -
uscless 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
734 were considered 1o 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-1V. The analytes of VOCs, SVOCs, RCRA metals, and chromium-VI are indicative
of the COCs. However no chemical releases are known to have occurred in the area that drains
to these sites.

The August 1997 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-vater ditches. More sampling details are discussed in Section 4.3.2.
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’ 4.2 Permitﬁng, 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 undertzken, and clearance 1o proceed has been granted (Bleakly, 2001). Even though part
of the sites are located adjacent t0 the Tijeras AITOYO floodplain, a U.S. Army Corps of
Engineers permit is not required for collecting the samples with the backhoe. This exception is
inferred from the correspondence (Fink, 1998; Manger, 1998) that supported the heavy-
equipment work at nearby ER Site 228A.

4.3 Planned Sampling Activities

The planned sample locations for ER Sites 130-234 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, J ohn Copland, and Bob Galloway) talking with NMED staff (Will .
Moats and Roger Kennett). Findings of the meeting were subsequently incorporated into the last
formal document (the NOD Response of December 1999). This FIP also expands upon Mr.
Moat’s expectations, s0me of which may not be totally evident in our varicus NOD Responses of
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 Nove ber 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 fi farther down the center line of the drainage ditch from the first sampling
Jocation. NMED requested that these °3 £t 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 untresolved at the waste-water outfalls, the TJAOU has
decided to collect additional surface-soil (0-1 ft bgs) samples at each of the ¢5° locations.
Because of a recent revision to the boundary for ER Site 234, The TJAOU has determined that
the sampling for that site needs to be slightly modified from the December 1999 NOD Response.
As shown on Figure 7, the two 7001 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 sojl sample for ER
Site 234 with be at the seventh location and will be identified as TIAOU-234-GR-07-8-5.

FiP230-234.doc 11
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Table 3. Proposed 200'1 Soil Samples for ER Sites 230, 231,232-1, 232-2, 233, and 234.

ER Site Sample Number Depth - Sample location/comment
(ft, bgs) o
230 TJAQU-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
TIJAQU-230-GR-06-DU dupe -
TIAQU-230-GR-06 5-6 5 ft from lower end of concrete ditch
TIAQU-230-GR-07 5-6 35 ft from lower end of concrete ditch
231 TJACU-231-GR-05 0-1 5 ft from lower end of concrete ditch
TIAQOU-231-GR-05-DU dupe - .
TIAOU-231-GR-05 5-6 5 ft from lower end of concrete ditch
TIAOU-231-GR-06 5-6 35 fit from lower end of concrete ditch
232.1 TIJAOU-232-1-GR-05 0-1 Underneath the lower end of concrete ditch
TIAOU-232-1-GR-05-DU dupe --
TIAQU-232-1-GR-06 5-6 5 ft from Jower end of concrete ditch
TIAQU-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 -
TIAOU-232-2-GR-1 5-6 5 ft from outfall-pipe concrete slab
TJAQU-232-2-GR-1 10-11 5 ft from outfall-pipe concrete slab
TIJAQU-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
233 TJAQU-233-GR-05 0-1 by storm-water grate at upper end of site
TIJAQU-233-GR-05-DU dupe -
TJAOU-233-GR-05 5-6 by storm-water grate at upper end of site
TJIAOU-233-GR-06 0-1 5 ft from drop structure
TIAQU-233-GR-06 5-6 5 ft from drop structure
TIAQU-233-GR-07 5-6 35 ft from drop structure
234 TIAQU-234-GR-07 . 0-1 Upper end of site at rebar marker
TJAOU-234-GR-07-DU dupe -
TIAOU-234-GR-07 5-6 Upper end of site at rebar marker
‘ TJAQU-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.

FIP230-234.doc
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.. 43.5 Collecting Conﬁrmatory—Soi} 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 Copland (logbook
ER-050). Soil will be quickly transferred from the backhoe bucket to the sample containers.

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

Table 4. Applicable Operating Procedures for Sampling Activities.

- | Procedure # Procedure Title

FOP 94-01 | Safety Meetings, Inspections, and Pre-Entry Briefings

FOP 94-25 Documentation of Field Activities

FOP 94-26 | General Equipment Decontamination

FOP 94-34 | Field Sample Management and Custody

FOP 94-54 | Surface Sediment/Soil Sampling

FOP 64-68 | 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 s
maintained, the sampling equipment will be decontaminated after each sample is collected (FOP
94-26). The decontamination will typically utilize dry-decontamination techniques such as
scraping with a wire brush and wiping with paper towels. If used, decontamination water will be
discharged directly to the ground surface without being sampled, provided that there is reason to
believe that the sampling equipment has not brought up contamination not already existing on the
ground surface. Discharges of decontamination water to the ground surface will be less than 50
gallons per week and less than 5 gallons per hour. Water will not be discharged in areas prone 10

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 2 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 Distirbance Permit is needed.

FIP230-234.doc 13
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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 John 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 Health and Safety Plan: Level D, use HASP for ER Site 228B — Centrifuge Dump Site,
January 2000, per Change Directive 1309-2001-3. , '

« Notifications and Communications with adjacent facilities: TA-IV HERMES 1II Linear Accelerator
(operator Roy Guttierrez, 845-7226). Outdoor testing may require the sampling effort to be briefly
delayed during the HERMES I1I shots which are vented to the northeast of Building 970.

7.0 SAMPLE COLLECTION

Sample Media: X Environmental — n/a Waste Matrix Type Soil

FiP230-234.doc 14
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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.

o ER Site 230: VOCs, SVOCS, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
cadionuclides, gross alpha/beta

e ER Site 231: VOCs, gVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-emitting
adionuclides, gross alpha/beta

e ER Site 232-1: VOCs, gVOCs, TPH, TAL metals, chromium-V1, tritium, ga.mma—enﬁtting
+ radionuclides, gross alpha/beta '

« ER Site 232-2: PCBs, VQCs, SVOCs, TPH, TAL metals, chromium-VI, tritium, gamma-

emitting radionuclides, gross alpha/beta

e ERSite233: VOCs, SVOCs, TPH, TAL metals, chromium-V1, tritium, gaxnma—emitting
radionuclides, gross alpha/beta

. ER Site 234: VOCs, SVOCs, TPH, TAL metals, chromium-V1, tritium, gamma-emitting
radionuclides, gross alpha/beta ’ '

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

Table 5. Analytical Methods for Confirmatery 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
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9.0 QUALITY CONTROL

For each site, the QA/QC samples shall consist of one soil duplicate (DU) and one aqueous
equipment blank (EB) for each of the analytes. This rate will slightly exceed the 5% frequency
typically used in ER’s verification sampling. Trip (aqueous) blanks will 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 Samples. -
Field Laboratory

X  Duplicate samples | 10% of soil samples X LCS 5% or -1 per batch

X Equipment Blank 1 per day X MS 5% or 1 per batch

X Trip Blank - VOCs | 1 per shipment X MSD 5% or 1 per batch

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

10.0 DATA VALIDATION

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

11.0 SAMPLE NOMENCLATURE
The “ER Sample ID” nomenclature in Table 7 will be used to identify the samples. A block of
‘random SMO numbers’ for “Sample No. — Fraction” will be obtained from the automated phone

number 284-5514,

Table 7.. ER Sample ID nomenclature.

Operable . 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 2t02.5 soil
Arroyo
Nomenclature
TIAGU | -] 230 |- Ok -] 6 [-] 2 -] s
FIP230-234.doc 16
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’ 12.0 MAPPING

4

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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ER Site 231

Photograph 4
ite begins at the lower end of the concrete ditch where storm-water discharges onto the

.ground surface. [field visit - 29 Nov 2000]
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SWMU 231: RISK SCREENING ASSESSMENT REPORT

| 1 Site Description and History

Solid Waste Management Unit (SWMU) 231 (the Storm Drain System Qutfall) at Sandia
National Laboratories/New Mexico (SNL/NM) is located about 150 feet southeast 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 231 encompasses 0.04 acres of unpaved ground
and consists of a 140-foot-long earthen ditch that occasionally receives storm water from a
paved storage yard focated on the east side of Building 970. The storm water is directed to the
site via buried piping and a concrete ditch. 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 231 is unpaved. Ground elevations at the site range
from 5,330 1o 5,340 feet above mean sea level (SNL/NM April 1995).

SWMU 231 is one of five storm-water outfalls that serve TA-1V; the other four are SWMUs 230,
232, 233, and 234. The TA-1V 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 231 during inspections conducted between 1993 and 2002. In 1894,
the ground surface was surveyed for unexploded ordnance/high explosives and radioactive
materials; no anomalies were detected.

In the June 1995 No Further Action (NFA) Proposal for SWMU 231, the potentiai contaminants
of concern {COCs) were considered 1o 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 and included the analytes of volatile organic compounds

(VOCs), semivolatile organic compounds {SVOCs), Resource Conservation and Recovery Act
(RCRA) metals, and chromium-Vi.

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 1995, no
chemical releases have been reported at the TA-1V 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 infilirates the soil near SWMU 231.
However, virtually all of the moisture subsequently undergoes evapotranspiration. The
estimates of evapotranspiration for the KAFB area range from 95 to 99 percent of the annual
rainfall, ' : '
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No springs or other perennial surface-water bodies are located within four miles of SWMU 231.
The site is located approximately 1,500 feet northwest 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 and eventually drains into the Rio Grande, approximately
8.5 miles west of SWMU 231.

Groundwater monitoring for the area surrounding SWMU 231 is conducted as part of the
Tijeras Arroyo Groundwater (TAG) Investigation. Two water-bearing zones, the shallow
groundwater system and the regional aquifer, underlie SWMU 231, The shallow groundwater
system is not used for water supply purposes. The depth to the shallow groundwater system is
approximately 300 feet below ground surface (bgs). The depth to the regional aquifer is
approximately 470 feet bgs. Both the City of Albuguerque and KAFB utilize the regional aquifer
as a water supply source. The nearest downgradient water-supply well is KAFB-1, which is
located approximaiely 1.5 miles northwest of the site. :

Grasslands, including such species as bilue/black gramma and western cheatgrass, are the
dominant ptant community surrounding SWMU 231. 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 1o 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 (Conneli et al. 1999), which consists of
coarse- to fine-grained fluvial deposits from the ancestral Rio Grande that intertongue with the
coarse-grained alluvial far/piedmont facies extending westward from the Sandia and Manzano
Mountains. The upper Santa Fe Group unitis approximately 3,500 teet thick in the vicinity of
the site.

n Data Quality Objeclives

The Data Quality Objectives (DQOs) for SWMU 231 were presented in two documents: the
1994 Sampling and Analysis Plan for Eleven Sites in Tijeras Arroyo Operable Unit (SAP)
(SNL/NM June 1984} 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 below and downslope of the
storm-water discharge point.

ALM1-0ZAWP/SNLIrs5173.doc C-2 301462.220.05 11/27/02 4:44 PFM
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On September 26, 1994, eight soil samples were collected, using either a hand trowel or a hand
auger, from soil adjacent to the earthen ditch at the corners of the site (Table 1). The sampling
was conducted as part of a week-long sampling effort that involved most of the TA-IV storm-
water outfalls. The maximum sampling depth was 3 feet bgs. The soil samples were analyzed
for VOCs, SVOCs, total petroleum hydrocarbens (TPH), RCRA metals, chromium-Vi, and
radionuclides {gamma emitiers 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. The reporting of four TPH detections
ranging from 44 to 130 parts per million (ppm) is considered suspect because no VOCs or
SVQOCs were detected in the soil samples. Nine metals were detected above background
screening levels or did not have quantified background screening levels. The only radionuclide
reported above background level was U-235 at 0.23 picocuries per gram (pCi/g). As specified
in the SAP, none of the September 1994 QA/QC samples for the TA-IV outfalls were collected
at SWMU 231. Instead, results of duplicates and equipment (aqueous rinsate) blanks were
inferred from the sampling conducted nearby at SWMUs 230, 232, 233, 234, and 235. No

- significant QA/QC problems were identified for the nearby sites.

Table 1
Number of Analyses for Confirmatory Soil Samples
Collected in 1994 at SWMU 231

Sample ‘ RCRA Number of
Type VOCs SvOCs TPH Metals? Radionuclides? | Analyses
Soil 4 4 7 8 7 30

2ncludes Chromium-Vi.

bIncludes isotopic analyses (gamma emitters) and tritium.
Sample numbers: 231-01-A/B through 231-04-A/B.
‘Sampling date: September 26, 1994,

Analysis Request/Chain-of-Custody forms: 00813, 00814,
RCRA = Resource Conservation and Recovery Act.
SVOC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit,

TPH = Total petroleum hydrocarbons.

VOC = Volatile organic compound.

In June 2001, SNL/NM collected soil samples at two locations along the earthen ditch (Table 2).
The soil samples were collected at depths of 1 and 5 feet bgs downslope of the storm-water
discharge point (the southern end of the concrete ditch). The 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 Depariment (NMED) verbally approved use of the
backhoe before the sampling was conducted. The soil samples were analyzed for VOCs,
SVOCs, TPH, RCRA metals, chromium-V1, and radionuclides (gamma emitters, tritium, and
gross alpha/beta). The soil samples were submitted to General Engineering Laboratories Inc.
{GEL) and the RPSD Laboratory. The only reported VOC was acetone at 3.8 parts per billion
{ppb), which was assigned a ‘J’ value in the data-validation process. Ten SVOCs were
reported, but the maximum value was 82.6 ppb J for bis(2-Ethylhexyl)phthalate. Both acetone
and bis(2-Ethylhexyl)phthalate are common laboratory artifacts. TPH was not reported above
the detection limit of 0.45 ppm. Beryllium and chromium were the only metals detected above
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Table 2 .
Number of Analyses for Confirmatory Soil and QA/QC Samples
Coliected in 2001 at SWMU 231

RCRA Number of
Sample Type VOCs SVOCs TPH Metals? | Radionuclides® | Analyses
Soil 3 3 3 3 3 15
Duplicate 1 1 1 1 1 5
VOC Trip Blank 1 - - - - 1
Equipment Blank® 1 1 1 1 1 5
Total Samples 6 6 6 6 6 26

2includes Chromium-VL.

blncludes isotopic analyses (gamma emitters) and tritium.

cQA/QC samples collected on the same day (AR/COC 604558) at nearby SWMU 230 are applicable to
SWMU 231.

Sample numbers: TJAOU-231-GR-05 and TJAOU-231-GR-06.

Sampling date: June 11, 2001.

ARICOC forms: 604306, 604308, 604559, 604561.

AR/COC = Analysis request/chain-of-custody.

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.

- = Information not available.

background levels. The only radionuclide reported above background level was U-235 at
0.228 pCi/g. :

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 76 analyses were reported for the
SWMU 231 confirmatory soil samples, This includes 72 analyses from the off-site laboratories
(ENCOTEC, Quanterra, and GEL) and four samples from the on-site RPSD Laboratory.

A total of 11 QA/QC samples were collected at SWMU 231. As shown in Table 2, the QA/QC
samples consisted of duplicates, equipment blanks, and a VOC trip blank. The duplicate soil
samples were collected at a ratio of one duplicate per three environmenta!l samples. Equipment
(aqueous rinsate) blanks were prepared for each suite of analytes. No significant problems
were identified in the QA/QC samples.

The analytical data were verified/validated by SNL/NM in accordance with the ER Project
Quality Assurance Project Plan. The 1984 analytical data were reviewed using the Data
Verification/Validation (DV) process (SNL/NM July 1994) involving DV1 and DV2 checklists
(Attachment 1), The 2001 analytical data were reviewed using DV3 procedures according o 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 l. The gamma-spectroscopy data from
the RPSD Laboratory were reviewed according to “Laboratory Data Review Guidelines,”
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Table 3

11/27/2002

Summary of Data Quality Requirements and Total Number of
Analyses for Confirmatory Soil Samples Collected at SWMU 231

Analytical Data Quality Analyses from Analyses from
Method? Level Off-Site Laboratories? On-Site Laboratory®

VOCs Defensible 8 -
EPA Method 8260A
SVOCs Defensible 8 -
EPA Methed 8270
TPH Defensible 11 -
EPA Method 8015 :
RCRA metals Befensible 12 -
EPA Method 6010/7000

| Chromium-Vi Defensible 12 -
EPA Method 6010/7000
Gamma Spectroscopy Defensibie 11 4
EPA Method 901.1
Tritium ' Defensible 6 -
EPA Method 901.1
Gamma Alpha/Beta Defensible 4 -
EPA Method 9500
Total number of analyses - 72 4

2From EPA (November 1986).

bThe off-site laboratories are ENCOTEC, Quanterra, and GEL.

‘The on-site laboratory is the Radiation Protection Sample Diagnostic Laboratory.

9The number of analyses does not include QA/QC samples.

ENCOTEC = Environmental Control Technology Corporation.

EPA = 1.8, Environmental Protection Agency.

GEL = General Engineering Laboratories Inc.

QA/QC = Quality assurance/quality control,

RCRA = Resource Conservation and Recovery Act,

SvocC = Semivolatile organic compound.

SWMU = Solid Waste Management Unit.

TPH = Total petroleum hydrocarbon.

vOC = Volatile organic compound.

- = Information not available.

C-5 301462.229.05 11/27/02 4:44 PM
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Procedure No: RPSD-02-11, Issue No: 02 (SNL/NM July 1986). The RPSD gamma-
spectroscopy results are presented in Attachment 1. Review of the 1994 and 2001 analyses
confirm that the analytical data from the four analytical laboratories are defensible and theretore
acceplable for use in the NFA proposal. Therefore, the DQOs have been fulfilled.

n. Determination of Nature, Rate, and Extent of Contamination

.1 Introduction

The determination of the nature, migration rate, and extent of contamination at SWMU 231 was
based upon an initial conceptual model validated with confirmatory soil sampling. The initial
conceptual model was developed from the review of engineering drawings, ER Project records,
and NPDES documents. The 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 231. The quality of the
data used to specifically determine the nature, migration rate, and extent of contamination is
described below.

.2 Nature of Contamination

Both the nature of contamination and the potential for the degradation of COCs at SWMU 231
were evaluated using laboratory analyses of the confirmatory soil samples (Section 1V). The
requirements included analyses for VOCs, SVOCs, RCRA metals, chromium-VI, and
‘radionuclides. The analyses characterized potential contaminants resulting from the discharge
of TA-IV storm water. The analyies and methods listed in Table 3 are appropriate and
adequate for characterizing the COCs and potential degradation products at SWMU 231.

.3 Rate of Contaminant Migration

SWMU 231 is an active site. No spills of chemical or radioactive materials have been reported
for the catchment area that drains to SWMU 231. If any spills or releases had occurred, the
rate of COC migration from surficia! 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 231. :

i.4 Extent of Contamination

Surface and subsurface confirmatory soil samples were collected from SWMU 231 in 1994

and again in 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 toa
maximum depth of 5 feet. Sampling at a more exiensive variety of depths was not a concern at
SWMU 231 because no chemical spills have occurred, and neither the concrete ditch nor the
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surrouﬁding soil were stained or discolored. In summary, the design of the confirmatory
sampling was appropriate and adequate 1o determine the nature, migration rate, and extent of
residual COCs in surface and subsurface soils at SWMU 231,

. Comparison of COCs to Background Screening Levels

Site history and characterization activities are used to identify potential COCs. The SWMU 231
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 include 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 lirviits low enough 1o 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) was selected to provide the
background screening listed in Tables 4 and 5. Human health nonradiological COCs also were
compared to SNL/NM propased Subpart S action levels, if applicable (Table 4) (IT July 1994).

Nonradiological inorganic constituents that are essential nutrients, such as iron, magnesium,
calcium, potassium and sodium, were not included in this risk assessment (EPA 1989). Both
radiological and nonradiological COCs were evaluated. The nonradiological COCs included

both inorganic and organic compounds.

Table 4 fists nonradiological COCs and Table 5 lists radiological COCs for the human health
and ecological risk assessments at SWMU 231. Both tables show the applicable SNL/NM
background concentration screening values (Dinwiddie September 1997). Tables 4and 5
are discussed in Section V1.4 with regard to the human health risk assessment, and in
Sections VI1.2 and VII.3 with regard to the ecological risk assessment.

V. | Fate and Transport

Potential release of COCs at SWMU 231 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 for
transport of these COCs from the potential release point.. Because the site is an incised
channel with surrounding vegetation, wind is unlikely to be a significant mechanism for COC
transport from the site.

Water at SWMU 231 is primarily received as storm-water discharge from an outfall located near
the base of the northern embankment of Tijeras Arroyo. Storm-water runoff from TA-IV is
channeled 1o this outfall via a concrete ditch. Below the outfall, this water flows through an
open, unlined channel to Tijeras Arroyo. Additional water is received directly as precipitation
{rain and occasionally snow). Based upon the average rainfall measured at the nearby
Albugquerque 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 1o infiltrate. However, the coarse nature of the soil in the
channel allows for rapid infiltration near the surface.
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Water that infiltrates into the soil will continue to percolate through the soit until field capacity is
reached. COCs may be leached deeper into the subsurface soil with this percolation. Because
of the arid nature of the environment, evapotranspiration rates are high and most water that
infiltrates into the soil (95 to 99 percent) is lost through this process. Because of the low annual
precipitation, high evapotranspiration rates, and depth to groundwater at this site (in excess of
270 feet bgs), infiltration and percolation are not expected to be sufficient to leach COCs into
groundwater.

COCs can enter the food chain via uptake from the soil solution by plant roots. These COCs
may be transported to the aboveground tissues and then may be either consumed by
herbivores or returned 1o the soil as litter. Aboveground litter is capable of transport by wind
until consumed by decomposer organisms in the soil. Constituents in plant tissues that are
consumed by herbivores may be either absorbed into tissues or returned 1o the soil in feces (at
the site or transported from the site by the herbivore). The herbivore then may be eaten by a
carnivore or scavenger and the constituents in the tissues again will be either absorbed or

. excreted by the consumer. The potential for transport of the constituents within the food chain
is dependent upon both the mobility of the species that comprise the food chain and the
potential for the constituent to accumulate in tissues and be transferred across the links in the
food chain. The natural vegetation at SWMU 231 is grassland and riparian scrubland.
Because of the arid environment and ephemeral nature of the flows in the channel, the
vegetative cover of the site is relatively low. Therefore, food chain uptake is not considered to
be a potentially significant fransport mechanism at this site.

The COCs at SWMU 231 include both inorganic and organic constituents. The inorganic
constituents include both radiological and nonradiological analytes. The inorganic COCs are
elemental in form and generally are not considered to be degradable. Radiological COCs,
however, undergo decay to stable isotopes or radioactive daughter elements. Other
transformations of inorganic constituents may include changes in valence (oxidation/reduction
reactions) or incorporation into organic forms (e.g., the conversion of selenite or selenate from
soil to seleno-amino acids in plants). The rate of such processes 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 231. Because
the site is an open channel for storm-water runoff from TA-IV, the potential for COC transport
via surface-water runoff is high. COCs that have leached into the subsurface soil, however, will
be protected from transport by surface-water flow. The potential for significant transport by
wind is low, and the potential for COCs o leach into groundwater is very low due to both the
depth to groundwater and the arid environment. The site is open to use by wildiife, and some
vegetation occurs at the site; therefore, uptake into the food chain is possible, but the small size
and relatively low vegetative cover of the site 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 organic COCs may be lost near the soil surface through
volatilization.
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Table 6 ‘
Summary of Fate and Transport at SWMU 231
Transport and Fate Mechanism Existence at Site _Significance
Wind Yes Low
Surface runotf Yes - High
| Migration o groundwater No None
Food chain uptake Yes Low
Transformation/degradation Yes Low

SWMU = Solid Waste Management Unit.
Vi Human Health Risk Screening Assessment

V1.1 Introduction

The 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
consiituents located at the site. The steps to be discussed include the following:

Step1. Site data are described that provide information on the potential COCs, as well as the
relevant physical characteristics and properties of the site. .

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

Slep 3.  The potential intake of these COGs by the representative population is calculated using a
tiered approach. The first component of the tiered approach includes two screening
procedures. One screening procedure compares the maximum concentration of the COC
1o 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 level.

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

Step5.  Potential toxicity effects (specified as a hazard index [HI}) and eslimated excess cancer
risks are calculated for nonradiological COCs and background. For radiological COCs,
the incremental iotal effective dose equivalent (TEDE) and incremental estimated cancer
risk are calculated by subtracting applicable background concentrations directly from
maximum onh-site contaminant values. This background subraction only applies when a
radiological COC occurs as contamination and exists as a natural background
radionuclide.

Slep 6.  These values are compared with guidelines established by the U.S. Environmental

* Protection Agency (EPA), NMED, and the DOE to determine whether further evaluation
and potential site cleanup are required. Nonradiological COC risk values also are
compared to background risk so that an incremental risk can be calculated.

Step7.  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 231.

Section il presents the argument that DQOs were satisfied. Section |Il describes the
determination of the nature, rate, and extent of contamination.
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V1.3 " Step 2. Pathway Identification

SWMU 231 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
radiological 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 231 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 Identitication

Nonradiological Constituents Radiological Constituents
Soil ingestion Soil ingestion
Inhalation {dust and volatiles) Inhalation (dust and volatiles)
Plant uptake (residential only) Plant uptake (residential only)
Direct gamma
V.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.

Vi.4.1 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 calculate 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.
This approach is consistent with DOE Order 5400.5, “Radiation Protection of the Public and the
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Environment” (DOE 1993). Radiological COCs that did not have a background value and were
detected above the analytical minimum detectable activity were carried through the risk
assessment at their maximum levels. The resultant radiological COCs remaining after this step
are referred to as background-adjusted radiological COGs.

Vi4.1.2 Results

Tables 4 and 5 present SWMU 231 maximum COC concentrations that were compared to the
SNL/NM maximum background values (Dinwiddie September 1997) for the human health risk
assessment. For the nonradiological COCs, five constituents were measured at concentrations
greater than their respective background values. Four nonradiological COCs had no
quantifiable background concentration, so it is not known whether these COCs exceeded
background. Eleven COCs were organic compounds that do not have corresponding
calculated background concentrations.

For the radiological COCs, one constituent (U-235) exhibited maximum activity concentration
(or minimum detectable activity) slightly greater than its respective background value.

Vi.4.2 Subpart S Screening Procedure

Vi4.2.1 Methodology

The maximum concenirations 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 5 (EPA 1990) and Risk
Assessment Guidance for Superfund (RAGS) (EPA 1989) documentation. Accordingly, ali
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 CQCs, 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.

Vi4.2.2 Results

Table 4 indicates that more than ten COCs failed the background screening procedure.
Therefore, the Subpart S screening procedure was not performed. Thus, all constituents that
exceeded the background screening values were carried forward in the risk assessment
process, and an individual hazard quotient (HQ), cumulative HI, and excess cancer risk value
were calcutated for each COC.

Because radiclogical COCs have no predetermined action levels analogous to proposed
Subpart S levels, this step in the screening process was not performed for radiological COCs.
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VL5 " Step 4. Identification of Toxicological Parameters

Tables 7 (nonradiological) and 8 (radiclogical) list the COCs retained in the risk assessment
and the values for the available toxicological information. The toxicological values used for the
nonradiological COCs in Table 7 were from the Integrated Risk Information System (IRIS) (EPA
1998a), the Health Effects Assessment Summary Tables (HEAST) (EPA 1997a), as well as 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 for Inhalation, Submersion, and Ingestion” (EPA 1988).

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

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 1983) 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 VI.6.2
provides the risk characterization, including the HI and excess cancer risk for both the potential
nonradiological COCs and associated background for both 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.

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 upon information from the RAGS (EPA 1989), as well as other EPA guidance
documents, and reflect the reasonable maximum exposure (RME) approach advocated by the
RAGS (EPA 1989). For radiological 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).
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Table 7 ‘
Toxicological Parameter Values for SWMU 231 Nonradiological COCs
SFg SFinh
RID, RiDjnn {mg/kg- (malkg- Cancer
COC Name (mg/kg-d) | Confidence® { (mg/kg-d) | Confidence? day)’!. day)! ClassP
Arsenic 3E-4¢ - M - - 1.5E+40° | 1.5E+1¢ A
Barium 7E-2° M 1.4E-49 - - - -
Beryllium 2E-3¢ LioM 5.7E-6° M - 8.4E+0° B1
Cadmium 5E-4¢ H 5.7E-59 - - 6.3E+0°¢ B1
Chromium, total 1E+0° L 57€-7 - - = -
Chromium VI 5E-3¢ L - - - 4. 2E+1¢ A
Mercury 3E-4% - 8.6E-5¢ M - - D
Selenium 5E-3¢ H - - - - D
Silver 5E-3¢ L - - - - D
Acelone 1E-1¢ L 1E-19 - - = D
Benzo(a) - - - - 7.36-19 | 7.3E-19 -
anthracene
Benzo(a) - - - - 7.3E4+0¢ | 7.3E+0¢ B2
pyrene
Benzo(b) - - - - 7.3E-14 7.3E-19 B2
fluoranthene
Benzo(k) ‘ - - _ - - 7.3E-24 7.3E.24 B2
fluoranthene
Bis(2-ethylhexyl) 2E-29 - 2.2e-29 - 1.4E-2¢ 1.4E-2¢ -~
phthalate
Chrysene - - - ~ -7.3E-3¢ 7.3E-3¢ B2 -
Fluoranthene 4E-2° L 4E-24 - - - D
Indeno(1,2,3- - - - - 7.3E-19 7.3E-1¢ B2
c,d)pyreng - :
Phenanthrene? 3E-1¢ L 3E-1d - - = D
Pyrene 3E-2¢ | L 3E-2¢ - - - D

aConfidence assaciated with 1RIS (EPA 1998a) database values. Confidence: L=low, M= medium, H = high.
bEPA weight-of-evidence classification sysiem for carcinogenicity (EPA 1989) taken from RIS (EPA 1998a):

A = Human carcinogen.

B1 = Probabie 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 carcincgenicity.

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

dToxicological parameter values from EPA Region 9 electronic database (EPA 19986).

eToxicological parameter values from HEAST database (EPA 1997a).

fToxicological parameter values from EPA Region 3 electronic database (EPA 1997h)
9Phenanthrene does not have toxicological parameter values. Anthracene was used as a surrogate.

coC = Constituent(s) of concern.

EPA = 1.8, Enviraonmental Protection Agency.
HEAST = Health Eflects Assessment Summary Tables.
IRIS = Integraled Risk Information System.

mg/kg-d = Milligram(s) per kilogram per day.

(mg/kg-day)! = Per milligram per kilogram per day.

RfD; = Inhalation chronic reference dose.

RiD, = Oral chronic reference dose.

SFinn = Inhalation slope factor.

SF, ="Oral slope factor.

SWMU = Solid Waste Management Unit.

- = Information not available.
ALIA-98/WPISNL:rs5173.doc C-16
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. | Table 8

Radiological Toxicological Parameter Values for SWMU 231 COCs Obtained from
RESRAD Risk Coeflicients?

SFo SFinh SFev
COC Name (1/pCi) (1/pCi) __(g/pCi-yr) Cancer ClassP

U-235 4.70E-11 1.30E-08 2.70E-07 A

aFrom Yu et al, (1993a).

bEPA weight-of-evidence classification system for carcinogenicity (EPA 1989). A = Human carcinogen for
high dose and high dose rate (i.e., greater than 50 rem per year). For low-leve! 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-year.
© rem = Roentgen equivalent man.
SFg, = External volume exposure slope faclor.
SF,;, = Inhalation slope factor.
SF, = Oral (ingestion) slope factor.

SWMU = Solid Waste Management Unit.

residential land use scenario also are presented only to provide perspective of potential risk to

. Although the designated land use scenario is industrial for this site, risk and TEDE values for a
human health under the more restrictive land use scenario.

Vl.6.2 Risk Characterization

Table 9 shows an HI of 0.02 for the SWMU 231 nonradiological COCs and an estimated excess

" cancer risk of 3E-6 for the designated industrial land use scenario. The numbers presented -
include exposure from soil ingestion as well as dust and volatile inhalation for nonradiological
COCs. Table 10 shows an HI of 0.01 and an excess cancer risk of 2E-6, assuming the
maximum background concentrations of the SWMU 231 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 scenatio, an incremental TEDE of 5.6E-02 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 1997¢), 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 231 for the industrial land use was well below this guideline. The
estimated excess cancer risk was 7.7E-7.

For the residential land use scenario nonradioaclive COCs, the H! was 2 and the excess cancer
risk was 6E-5 (Table 8). 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 included
because of the potential for soil in Albuquerque, New Mexico, to be eroded and, subsequently,
for dust to be present in predominantly residential areas. Because of the nature of the local
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Table 9 :
Risk Assessment Values for SWMU 231 Nonradiological COCs
Industrial Land Use Residential Land Use
Maximum Scenario? Scenarlo®
Concentration Hazard Cancer Hazard Cancer
COC Name {(mg/kg) Index Risk Index Risk
Arsenic 5.7 .02 3E-6 . 0.33 6E-5
Barium 240 0.00 — 0.04 -
Beryllium 1.03 0.00 5E-10 0.00 BE-10
Cadmium 1.7 0.00 6E-10 . 1.39 1E-9
Chromium, total 17 0.00 - 0.01 -
Chromium VI 1.6 0.00 - 4E-9 0.00 6E-9
Mercury 0.0219 0.00 - 0.04 -
Selenium 0.561 0.00 — 0.20 —
Silver — 0.25° 0.00 - 0.01 -
Acetone 0.008 J 0.00 - 0.00 -
Benzo{a)anthracene 0.0397 0.00 1E-8 0.00 AE-7
Benzo{a)pyrene 0.0569 0.00 2E-7 0.00 1E-6
Benzo{b)lluoranthene 0.0621 0.00 2E-8 (.00 2E-7
Benzo(k)fluoranthene 0.0357 0.00 9E-10 0.00 9E-9
Bis(2-ethylhexyl) 0.0826 J 0.00 4E-10 0.00 3E-9
phthalate
Chrysene 0.0566 0.00 2E-10 0.00 - 2E-9-
Fluoranthene 0.0425 -0.00 — 0.00 - i -
Indeno(1,2,3-c,d) 0.0467 0.00 1E-8 0.00 9E-8
pyrene :
Phenanthrene 0.0198 J 0.00 — 0.00 -
Pyrene 0.0605 0.00 — 0.00 -
Total l [ 0.02 7 3E-6 | 2 [ 6E-5

aFrom EPA (1989). :
bParameter was nondetect. Concentration assumed to be approximately 0.5 of detection limit.
COC = Constituent(s) of concern.

EPA = U.S. Environmental Protection Agency.

J = Estimated value. i

‘mg/kg = Milligram({s) per kilogram.

SWMU = Solid Waste Management Unit.

- = Information not available.
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. ; Table 10

Risk Assessment Values for SWMU 231 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 5E-5
Barium 200 0.00 - 0.03 -
Beryllium 0.80 0.00 4E-10 0.00 6E-10
Cadmium <1 - - - , -
Chromium, total 16.2 0.00 - 0.01 -
Chromium Vi NC - .= — — .
Mercury <0.1 - - - -
Selenium <1 - — - -
Silver , <1 : - — - -
Total [ | 0.01 | 2E-6 | 0.3 | BE5
sFrom Dinwiddie (September 1997), Tijeras Supergroup Soils.
bFrom EPA (1989). '

COC = Constituent(s) 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.

solil, otherv eprsure pathways were not considered (see Appendix 1). Table 10 shows that for
the SWMU 231 associated background constituents, the Hl is 0.3 and the excess cancer risk is
BE-5. '

For the radiological COCs, the incremental TEDE for the residential land use scenario was
8.6E-2 mremv/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 231 for the residential land use scenario was well below
this guidetine. Consequently, SWMU 231 is eligible for unrestricted radiological release
because the residential land use scenatio resulted in an incremental TEDE of less than

75 mrem/yr 1o the on-site receptor. The estimated excess cancer risk was 1.1 E-6. The excess
cancer risk from the nonradiological COCs and the radiological COCs is not additive, as noted
in the RAGS (EPA 1989). '

V1.7 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 Hl for nonradiological COCs was 0.02 (less than the
numerical guideline of 1 suggested in the RAGS [EPA 1988]). Excess cancer risk was
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estimated at 3-6. NMED Guidance states that cumulative excess litetime 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, for nonradiological
COCs the HI was 0.01 and the 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 background
constituents that do not have quantified background concentrations are assumed to have an
HQ and excess cancer risk of 0.00. Incremental Hl was 0.01 and estimated incremental cancer
risk was 1.25E-6 for the industrial land use scenario. Both the incremental Hl and excess
cancer risk to human health from nonradiological COCs were below proposed guidelines
considering an industrial land use scenario.

For the industrial land use scenario, incremental TEDE for radiological COCs was
5.6E-02 mrem/yr, which is significantly less than EPAs numerical guideline of 16 mrem/yr.
Incremental estimated excess cancer risk was 7.7E-7.

The calculated HI was 2 for the residential land use scenario nonradiological COCs, which is
above the numerical guidance. Excess cancer risk was estimated at 6E-5. NMED Guidance
states that cumulative excess lifetime cancer risk must be less than 1E-5 (Bearzi January
2001); thus, the excess cancer risk for this site is above the suggested acceptable risk value.
The HI for associated background for the residential land use scenario was 0.3; the excess
cancer risk was estimated at 5E-5. The incremental Hl was 1.73, and the estimated
incremental cancer risk was 1.14E-5 for the residential land use scenario. Both the incremental .
Hi and excess cancer risk to human health from the nonradiological COCs, considering the

residential land use scenario, were above NMED guidance. :

The incremental TEDE for a residential land use scenario from the radiological constituents was
8.6E-2 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 1.1E-6.

Vi.8 Step 7. Uncertainty Discussion

The determination of the nature, rate, and extent of contamination at SWMU 231 was based
upon an initial conceptual model that was validated with confirmatory soil sampling conducted
across the site. The sampling was implemented in accordance with the SAP and FIP. The
DQOs in the SAP and FIP are considered appropriate for use in the SWMU 231 risk screening
assessments. The analytical data, based upon sample location, density, and depth, are
representative of the site. The analytical results satisty the DQOs and were verified/validated in
accordance with SNL/NM procedures. The QA/QC findings demonstrate that the analytical
data were of adequate quality. Therefore, there is no uncertainty associated with the data

quality used to perform the risk screening assessment at SWMU 231.
Because of thé Idcation, history of the site, and future land use (DOE et al. September 1995),

there is low uncertainty in both the land use scenario and the potentially affected populations
that were considered in performing the risk assessment analysis. Because the COCs are found .
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in surface and near-surface soils, and because of the location and physical characteristics of
the site, there is little uncertainty in the exposure pathways relevant to the analysis.

An BME approach was used to calculate the risk assessment values. This means that the
parameter values in the calculations were conservative and that calculated intakes were
probably overestimates. Maximum measured values of COC concentrations were used to
provide conservative results.

Table 7 shows the uncertainties (confidence level) in nonradiological toxicological parameter
values. There is a mixture of estimated values and values from the IRIS (EPA 1998a), the
HEAST (EPA 1997a), and the EPA Region 8 (EPA 1996) and EPA Region 3 (EPA 1997b)
electronic databases. Where values are not provided, information is not available from these
sources. Because of the conservative nature of the RME approach, uncertainties in
toxicological values are not expected to change the conclusion from the risk assessment
analysis.

Both the human health HI and excess cancer risk for the nonradiological 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 effects on
human health for both industrial and residential land use scenarios were within guidelines
and represent only a small fraction of the estimated 360 mrem/yr received by the average
U.S. population (NCRP 1987). -

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

V1.9 Summary

SWMU 231 identified COCs consisting of some inorganic and radiological compounds.
Because of the location of the site, the designated industrial land use scenario, and the nature
of contamination, potential exposure pathways identified for this site included soil ingestion as
well as dust and volatile inhalation for chemical constituents, and soil ingestion, dust inhalation,
and direct gamma exposure for radionuclides. Plant uptake was included as an exposure
pathway for the residential land use scenario.

Using conservative assumptions and an RME approach to risk assessment, calculations for
nonradiologicai COCs show that for the industrial land use scenario the Hi (0.02) was
significantly less than the accepted numerical guidance from EPA. Excess cancer risk (3E-6)
was below the acceptable risk value provided by NMED for an industrial land use scenario
(Bearzi January 2001). The incremental HI was 0.01, and the incremental cancer risk was
1.25E-6 for the industrial land use scenario.

Incremental TEDE and corresponding estimated cancer risk from radiclogical COCs were much
less than EPA guidance values; the estimated TEDE was 5.6E-02 mrem/yr for the industrial
land use scenario. This value was much less than the numerical guidance of 15 mrem/yr in
EPA guidance (EPA 1997c). The corresponding incremental estimated cancer risk value was

2 7E-7 for the industrial Jand use scenario. Furthermore, the incremental TEDE for the
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residential land use scenario that results from a complete loss-of institutional control was only
8.6E-2 mrem/yr with an associated risk of 1.1E-6. The guideline for this scenario is 75 mrem/yr
(SNL/NM February 1998). Therefore, SWMU 231 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.

Vil. Ecological Risk Screening Assessment

VIL.1 Introduction

This section addresses the ecological risks associated with exposure to constituents of potential
ecological concern (COPEC) in soils at SWMU 231. 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. Initiat components of NMED’s decision tree
(a discussion of DQOs, data assessment, and evaluations of both 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. If deemed necessary, the scoping
assessment proceeds to a screening assessment, whereby a more quantitative estimate of
ecological risk is conducted. Although this assessment incorporates conservatisms into the
estimation of ecological risks, ecological relevance and professional judgment also are applied
as recommended by EPA (EPA 1998b) to ensure that predicted exposures of selected
ecological receptors reflect those reasonably expected to oceur 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 1o constituents associated with site activities. Included in this section are an
evaluation of existing data and a comparison of maximum detected concentrations 1o
background concentrations, examination of bioaccumulation potential, as well as fate and

~ transport potential. A scoping risk management decision (Section Vil.2.4) involves
summarizing the scoping results and determining whether further examination of potential
ecological impacts is necessary.

VI.2.1 Data Assessment

As indicated in Section IV (Tables 4 and 5), inorganic constituents in soil within the 0-to
5-foot-depth interval that exceeded background concentrations were as follows:

* Arsenic
s Barium
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Beryllium
Cadmium
Chromium (total)
U-235.

11/27/2002

Four inorganic cbnstituents that did not have quantified background screening levels and

therefore were considered in this risk screening assessment were:

Chromium VI
Mercury
Selenium
Silver.

Organic analytes detected in soil that exceeded background were as follows:

Acetone
Benzo{a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Chrysene
Fluoranthene
Indeno(1,2,3-cd)pyrene
Phenanthrene

Pyrene.

vil.2.2 Bioaccumulation

Among the COPECs listed in Section Vil.2.1, the following were considered to have
bioaccumulation potential in aquatic environments (Section IV, Tables 4 and 5):

Arsenic

Barium

Cadmium

Mercury

Selenium

U-235
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Bis(2-ethylhexyl)phthalate
Chrysene
Fiuoranthene
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¢ Indeno(1,2,3-cd)pyrene
¢ Phenanthrene
e Pyrene.

it should be noted, however, that as directed by NMED (NMED March 1998), bioaccumulation
for inorganic COCs is assessed exclusively based upon maximum reported bioconcentration
factors (BCFs) for aquatic species. .Because only aquatic BCFs are used to evaluate the
bioaccumulation potential for metals, bioaccumulation in terrestrial species is likely to be
overpredicted. "

Vi.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), surface-water runoff is
potentially of high significance as a transport mechanism for COPECs at this site. Migration to
groundwater is not anticipated. Wind and food chain uptake are expected to be of low
significance. Degradation (decay) and transformation of the COPECs also are expected to be
of low significance at this site, but volatilization may account for the loss of some organic
COPECs (e.g., acetone).

Vil.2.4 Scoping Flisk-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.

VIi.3 Screening Assessment

As concluded in Section VI1.2.4, both complete ecological pathways and COPECs are
associated with this SWMU. The screening assessment performed for the site involves a
quantitative estimate of current ecological risks using exposure models in association with
exposure parameters and toxicity information obtained from the literature. The estimation of
potential ecological risks is conservative to ensure that ecological risks are not underpredicted.

Components within the screening assessment include the following:

« Problem Formulation—sets the stage for the evaluation of potential exposure and
risk.

« Exposure Estimation—provides a quantitative estimate of pbtential exposure.

« Ecological Effects Evaluation—presents benchmarks used to gauge the toxicity of
COPECs to specific receptors. '

AL/4-98/WP/SNL:rs6173.doc C-24 301462.225.03 11/27/02 4:44 PM



RISK SCREENING ASSESSMENT FOR SWMU 231 11/27/2002
e Risk Characterization—characterizes the ecological risk associated with exposure
of the receptors to environmental media at the site.

o Uncertainty Assessment—discusses uncertainties associated with the estimation
of exposure and risk.

* Risk Interpretation—evaluates ecological risk in terms of HQs and ecological
significance.

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

Vi34 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 SNL/NM ER
Program” (IT July 1998) and are not duplicated here.

ViL.3.1.1 Ecological Pathways and Selting

SWMU 231 is approximately 0.04 acre in size. The site is located in an area dominated by
grassland habitat. The site itself is an‘open drainage channel 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 fiparian 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 does not contain perennial surface water. A
sensitive species survey of the site was conducted in 1994 (IT February 19985). 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
io COPECs in surface soil. It was assumed that direct uptake of COPECs from soill 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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Vi.3.1.2 COPECs

Discharge of storm-water runoff from TA-1V is the potential source of the COPECs associated
with the soils at SWMU 231. Inorganic and organic COPECs identified for SWMU 231 are
listed in Section VI1.2.1. The inorganic COPECs include both radiolegical and nonradiolegical
analytes. The inorganic analytes were screened against background concentrations and those
that exceeded the approved SNL/NM background screening levels (Dinwiddie September 1997)
for the area were considered to be COPECs. Nonradiological inorganic constituents that are
essential nutrients, such as iron, magnesium, calcium, potassium, and sodium, were not
included in this risk assessment as set forth by the EPA (EPA 1989). All organic analytes
detected were considered 1o be COPECs for the site. In order 1o 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.

VI.3.1.3 Ecological Receptors

A nonspecific perennial plant was selected as the receptor 10 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 opporiunistic 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 designated a
species of management concern by the U.S. Fish and Wildlife Service in Region 2, which
includes the state of New Mexico (USFWS September 1965).

Vil.3.2 Exposure Estimation

For nonradiological COPECs, direct uptake from the soil was considered the only significant
route of exposure for terrestrial plants. Exposure modeling for the wildlife receptors was
limited 1o food and soil ingestion pathways. Inhalation and dermal contact were considered
insighificant 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 inveriebrates). 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 wildiife receptors. Justification for use of the factors presented in this table is
described in the ecological risk assessment methodology document (IT July 1998).

Although home range 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 are from
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the site being investigated. The maximum COPEC concentrations measured from surface soil
samples were used to conservatively estimate potential exposures and risks to plants and
wildlife at this site. :

For the radiological dose-fate 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 U-235. Internal and external dose rates 1o 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 1o
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 U-235 in soil.

Table 12 provides the transfer factors used in modeling the concentrations of COPECs through
the food chain. Table 13 presents maximum concentrations in soil and derived concentrations
in tissues of the various food chain elements that are used to model dietary exposures for each
of the wildlife receptors.

VI.3.3 _ Ecological Effects Evaluation

Table 14 shows benchmark toxicity values for the plant and wildlife receptors. For plants, the
benchmark soil concentrations are based upon the lowest-observed-adverse-effect level
(LOAEL). For wildlife, the toxicity benchmarks are based upon the no-observed-adverse-effect
level (NOAEL) for chronic oral exposure in a taxonomically similar test species. Insufficient
toxicity information was found to estimate the LOAELs or NOAELs for some COPECs.

The benchmark used for exposure of terrestrial recepiors to radiation was 0.1 rad/day. This
value has been recommended by the International Atomic Energy Agency (LAEA 1992) for the
protection of terrestrial populations. Because plants and insects are less sensitive to radiation
than vertebrates (Whicker and Schuitz 1982), the dose of 0.1 rad/day also should protect other
groups within the ierrestrial habitat of SWMU 231. '
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Transier Factors Used in Exposure Models for

Table 12

- 11/27/2002

Constituents of Potential Ecological Concern at SWMU 231

Constituent of Potential Soil-to-Plant Soil-to-Invertebrate Food-to-Muscle
Ecological Concern Transter Factor Transfer Factor Transfer Factor
Inorganic
Arsenic 4. 0E-22 1.0E+Q P 2.0E-32
Barium 15E-12 1.0E+0P 2.0E-4°¢
Beryllium 1.0E-22 1.0E40°® 1.0E-32
Cadmium 55E-14 6.0E-1¢ 5.5E-4 @
Chromium (lotal) 4.0E-2°¢ 1.3E-1¢© 3.0E-2¢
Chromium VI 4.0E-2 © 1.3E-1°® 3.0E-2°¢
Mercury 1.0E+0 € 1.0E4+0 P 25E-12
“Selenium b.0E-1¢ 1.0E+0P 1.0E-1°
- | Silver 1.0E+0 ¢ 2 5E-1d 5.0E-3°
Organic f
Acetone 5.3E+1 1.3E+1 1.0E-8
Benzo(a)anth[acene 2.2E-2 2.5E+1 1.2E-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(k)fluoranthene 4.3E-3 2.9E+1 2.1E1
| Bis{2-ethylhexyl)phthalate 1.6E-3 3.2E+1 1.3E+0
C}Hysene'v 1.5E-2 - 2.6E+1 2.3E-2
Fiuoranthene 5.7E-2 2.3E+1 2.1E-3
‘ndeno(‘l .2,3-cd)pyrene 6.1E-3 2.8E+1 1.2E-1
| Phenanthrene 8.9E-2 2.2E+1 9.6E-4
Pyrene 3.3E-2 2.4E+1 5.8E-3

aFrom Baes et al. (1984). |
bDefault value.

¢From NCRP (January 1989}.
¢From Stafford et al. {1991).
¢From Ma (1982).

1Soil-to-plant and food-lo-muscie transter factors from equations developed in Travis and Arms (1 988).

Soil-to-invertebrate transter factors irom equations developed in Connell and Markwell (1990). All three

equations based upon the relationship of the transfer factor o the log K,,, 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.
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Table 13
Media Concentrations? for Constituents of
Potential Ecological Concern at SWMU 231

Constituent of Potential Soil Plant Soil Deer Mouse
Ecological Concern (maximum)® Foliage® invertebrate® Tissues®

Inorganic

Arsenic 5.7E+0 2.3E-1 5.7E+D 1.8E-2
Barium 2.4E+2 3.6E+1 2.4E+2 8.9E-2
Beryllium 1.0E+0 1.0E-2 1.0E+0 1.7E-3
Cadmium 1.7E+0 ‘ 9.4E-1 ' 1.0E+0 1.7E-3
Chromium (total}) 1.7E+1 6.8E-1 2.2E+0 1.7E-1
Chromium VI 1.6E+0 6.4E-2 2.1E-1 1.6E-2
Mercury 2.2E-2 2.2E-2 2.2E-2 1.8E-2
Selenium 5.6E-1 2.8E-1 5.6E-1 1.4E41
Silver 2.5E-19 2.5E-1 6.3E-2 2.5E-3
Organic

Acetone B.OE-3°¢ 4.3E41 1.0E-1 8.6E-9
Benzo(a)anthracene 4.0E-2 8.BE-4 1.0E4+0 1.8E-2
Benzo(a)pyrene 5.7E-2 6.5E-4 1.5E+0 8.9E-2
Benzo(b)fluoranthene 6.2E-2 3.8E-4 1.7E+0 3.1EA1
Benzo(k)fluoranthene 3.6E-2 15E-4 1.0E+0 3.5E-1
Bis(2-ethylhexy!)phthalate 8.3E-2¢ 1.3E-4 2.6E+0 5.3E+0
Chrysene 5.7E-2 8.4E-4 1.5E+0 5.4E-2
Fluoranthene 4.3E-2 2.4E-3 9.8E-1 3.3E-3
Indeno(1,2,3-cd)pyrene 4,7E-2 2.8E-4 1.3E+0 2.4E-1
Phenanthrene 2.0E-2° 1.8E-3 4,4E-1 6.7E-4
Pyrene 8.1E-2 2.0E-3 1.5E+0 1.3E-2

2|n milligrams per kilogram. All bictic media are based upon dry weight of the media. Soil concentration
measurements are assumed 1o have been based upon dry weight. Values have been rounded to two
significant digits after calculation.

bProduct of the soil concentration and the corresponding transfer factor. :

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 0.5 of the method detection limit.

¢Based upon an estimated concentration.

EPA = U.S. Environmental Protection Agency.

SWMU = Solid Waste Management Unit.
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Vi34 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 1o quantify the comparison with benchmarks for plant and wildlife exposure.

HQs exceeded unity for total chromium and chromium V1 for plant species, and arsenic and
barium for both the omnivorous and insectivorous deer mouse. HQs for beryllium, chromium
VI, silver, and all organic constituents, except bis(2-ethylhexyl)phthalate, could not be
determined for the burrowing owl 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 His greater than
unity, except the burrowing owl, with a maximum HI of 21.1 for plant species.

Tables 16 and 17 summarize the internal and external dose-rate model results for U-235 for the
. deer mouse and burrowing owl, respectively. The total radiation dose rate was predicted to be
6.2E-6 rad/day for the deer mouse, and 4.7E-6 rad/day for the burrowing owl. The dose rates
for both the deer mouse and burrowing owl are less than the benchmark of 0.1 rad/day.

Vil.3.5 Uncertainty Assessment

Many uncertainties are associated with the characterization of ecological risks resulting from
assumptions used in calculating risk that could either overestimate or underestimate true risk
presented at a site. For the ecological risk assessment at SWMU 231, assumptions are made
that are more likely to overestimate exposures and risk rather than 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 ecclogical receptors following exposure to
U-235 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 on receptor shape, radiation
absorption by body tissues, and intake parameters. The goal is to provide a realistic but
conservative estimate of a receptor’s internal and exiernal exposure 10 radionuclides in soil.

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 1o background are
greater than 1.0 for arsenic, barium, and total chromium. In the cases of arsenic and

* barium, background may account for approximately 77 and 83 percent, respectively, of the HQ
values. Conservatisms incorporated into the HQs for these two COPECs include the use of
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Table 16

Internal and External Dose Rates for
Deer Mice Exposed to Radionuclides at SWMU 231

11/27/2002

Maximum :
Concentration Internal Dose External Dose Total Dose
Radionuclide {pCilg) {rad/day) {rad/day) (rad/day)
U-235 2.3E-1 2.5E-6 3.8E-6 6.2E-6
Total 2.4E-6 3.8E-6 6.2E-6
pCilg = Picocurie(s) per gram.
SWMU = Solid Waste Management Unit.
Table 17
Internal and External Dose Rates for
Burrowing Owls Exposed to Radionuclides at SWMU 231
Maximum '
Concentration Internal Dose External Dose Total Dose
Radicnuclide {(pCi/g) (rad/day) (rad/day) (rad/day)
U-235 2.3E41 9.2E-7 3.8E-6 4.7E-6
Total 9.2E-7 3.8E-6 ‘ 4.7E-6
pCilg = Picocurie(s) per gram.
SWMU = Solid Waste Management Unit.
301462.225.03 11/27/02 4:44 PM
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NOAEL s for wildlife receptor benchmarks and the assumed (default) soil-to-invertebrate
transfer factor of 1 used for both of these metals. For total chromium, background may account
for 85 percent of the HQs. The plant toxicity benchmark used for total chromium is based upon
a toxicity study that used chromium VI. Because chromium VI is generaily more toxic than
chromium 111 (which is the dominant form of chromium in total chromium), this toxicity
benchmark is probably conservative, leading to an overestimation of risk to plants for total
chromium. It is therefore likely that the actual risks from arsenic, barium, and total chromium at
SWMU 231 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.

A significant source of uncentainty associated with the prediction of ecological risks at this site is
the use of the maximum concentrations measured 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 (2.4, 159, and 7.9 milligrams per kilogram [mg/kg), respectively) were found to
be less than their corresponding background screening values. Therefore, risks from
exposures to these COPECs at SWMU 231 are fikely to be within the background levels as
shown in Table 18. The prediction of potential risk from exposure to chromium V1 was
principally based upon the exceedence of the maximum measured concentration over its
corresponding plant toxicity benchmark (1 mg/kg). However, the mean concentration of
chromium VI (0.31 mg/kg) is less than the plant toxicity benchmark, indicating that the
prediction of potential risk is due to the use of the maximum values as the exposure point
concentration for the site.

Another source of uncertainty in this assessment 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 deer mouse and burrowing owl are assumed to come from the site. Therefore, the

HQs shown in Table 15 are based upon an assumed area use factor of 1 for both receptors.
However, the home ranges of these receptors (as shown in Table 11) are greater than the area
of the site (approximately 0.04 acre); therefore, area use factors (i.e., the ratio of the area of the
site to the home range of receptor) of less than 1 would be justified for these receptors to reflect
the probable fraction of the ingested food and soil that come from the site, as opposed to that
which comes from surrounding areas. Based upon the home ranges of these receptors, an
area use factor of 0.15 for the deer mouse and 0.0011 for the burrowing owl would be justified.
In the cases of the deer mice (all thiee dietary regimes), this area use factor is sufficient to
reduce the HQs for arsenic and barium to values at and below 1.

Based upon this uncertainty analysis, ecological risks at SWMU 231 are expected to be
generally low. HQs greater than unity were initially predicted; however, closer examination of
the exposure assumptions revealed an overestimation ot risk primarily attributed to exposure
concentration and the contribution of background risk.

ALM1-02MWP/SNL:rs5173.doc C-38 301462.229.05 11/27/02 4:44 PM




RISK SCREENING ASSESSMENT FOR SWMU 231 11/27/2002

V.36 -  Risk Interpretation

Ecological risks associated with SWMU 231 were estimated through a screening assessment
that incorporated site-specific information when available. Overall, risks to ecological receptors
are expected to be low because predicted risks associated with exposure 1o COPECs are
based upon calculations using maximurn detected values. The mean concentrations of arsenic,
barium, and total chromium were found to be within background range. The mean
concentration of chromium VI did not result in any HQs greater than unity. Based upon this
final analysis, ecological risks associated with SWMU 231 are expected to be low.

ViLL3.7 Screening Assessment Scientific/Management Decision Point

After potentiai ecological risks associated with the site have been assessed, a decision is made
regarding whether the site should be recommended for NFA or whether additional data should
be collected to assess actual ecological risk at the site more thoroughly. With respect to this
site, ecological risks are predicted to be low. The scientific/management decision is to
recommend this site for NFA.
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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 fo varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites, the biological resources present and proposed land use
scenarios for the SNL/NM 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 scenarios will be addressed in this document.

The SNL/NM ER project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent Hazard index (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 surlace water while swi;ﬁming

e Dermal contact with chemicals in water

« Dermal contact with chemicals in soil

« Inhalation of airborne compounds (vapor phase or particulate)

+ Exiernal exposure 1o penetrating radiation {immersion in contaminated air,
immersion in contaminated water, and exposure from ground surfaces with
photon-emitting radionuclides). :

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the siles, 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 SWMUSs, currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy occurs for products that
originate on site. Additionally, no potential for swimming in surface water is present due to the
high-desert environmental conditions. As documented in the RESRAD computer code manual
(ANL 1993), risks resulting from immersion in contaminated air or water are not significant
compared to risks from other radiation exposure routes.

For the industrial and recreational land use scenarios, SNL/NM ER has, therefore, 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 contaminaied 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 10 inorganic compounds
is not considered significant and will not be included. In general, the dermal exposure pathway
is generally not considered to be significant relative to water ingestion and soil ingestion
pathways, but will be considered for organic components. Because of the lack of toxicological
parameter values for this pathway, the inclusion of this exposure pathway into risk assessment
calculations may not be possible and may be part of the uncertainty analysis for a site where
dermal contact is potentially applicable.
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‘ ) Table 1

Exposure Pathways Considered for Various Land Use Scenarios

Industrial ' Recreational Residential
Ingestion of contaminated Ingestion of contaminated Ingestion of contaminated
drinking water 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
pariculate) particulate) | particulate)
Dermal contact Dermal contact Dermal contact
1 External exposure to 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 Default Parameter Values for |ldentified Exposure Roules

In general, SNL/NM expecis that ingestion of compounds in drinking water and soil will be the
more significant exposure routes for chemicals; external exposure 10 radiation also may be
significant fot radionuclides. All of the above routes will, however, be considered for their
appropriate land use scenarios. The general equations for calculating potential intakes via

. these routes are shown below. The equations are from the Risk Assessment Guidance for
Superfund (RAGS): Volume 1 {(EPA 1989a, 1991). These general equations also apply to
calculating potential intakes for radionuclides. A more in-depth discussion of the equations
used in performing radiological pathway analyses with the RESRAD code may be found in the
RESRAD Manual {ANL 1993). Also shown are the default values 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 Equation for Calculation of Risk Parameter Values

The equation used to calculate the risk parameter values (i.e., hazard quotients/hazard index
[HI], excess cancer risk, or radiation total effective dose equivalent [dose]) is similar for all
exposure pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

= C x (CR x EFD/BW/AT) x Toxicity Effect ' ')
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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 total risk/dose (either cancer risk or HI} is the sum of the risks/doses for all of the site-
specific exposure pathways and contaminants.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the constituents of concern (CCC) 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 tor Class A and B carcinogens and 1E-5 for
Class C carcinogens. The evaluation of the noncarcinogenic health hazard produces a
quantitative estimate (i.e., the HI) for the toxicity resulting from the COCs present at the site.
This estimate is evaluated for determination of further action by comparison of this quantitative
estimate with the EPA standard HI of unity (1). The evaluaticn 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 individua!l 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 SWMUs, based upon the selected land use scenario.
References are given at the end of the table indicating the source for the chosen parameter
values. The intention of 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 assumptions 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. 1f 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. :
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Table 2 :
Default Parameter Values for Various Land Use Scenarios
Parameter | Industrial |  Recreational ‘ Residential
General Exposure Parameters :
Exposure frequency 8 hr/day for 250 day| 4 hriwk for 52 wkiyr 350 daylyr
Exposure duration (yr) 25ab 3020 30ap
Body weight {kg) 702b 70 adultab 70 adutteb
15 child 15 child
Averaging Time (days)
for carcinogenic compounds 25,5502 25,5507 25,5502
(=70 y x 365 day/yr)
for noncarcinogenic compounds 9,125 - 10,950 10,950
{= ED x 365 day/yr) '
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) 65,0000 2604 7,000204d
Volatilization factor (m%/kg) Chemical specific chemical specific chemical specific
Parliculate emission factor (m¥kg) 1.32E92 1.32E8° 1.32E9°2
Water Ingestion Pathway :
Ingestion rate (liter/day) i 2ab [ 2ab | pab .
|Food Ingestion Pathway ' :
Ingestion rate (kg/yr) NA NA 13804
| Fraction ingested NA NA 0.2504
1Dermal Pathway .
|_Surface area in water (m?) 2be 2be 2be
1 Surface area in soil (m?) 0.53be 0.5302 0.53be
Permeability coeflicient Chemical specific chemical speciic chemical specific

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

¢EPA Region Vi guidance.

dFor radionuclides, RESRAD (Argonne National
Radioactive Material Guidelines Using RESAAD, Version 5.0, ANL/EAD/L

Laboratory, 1993. Manual for Implementing Residual
D-2, Argonne National

Laboratory, Argonne, IL. 1993} is used for human health risk calculations; default parameters are

consistent with RESRAD guidance.

eDermal Exposure Assessment (EPA 1992).

ED = Exposure duration.

EPA = U.S. Environmental Protection Agency.
‘hr  =Hour.

kg = Kiogram(s).

m2 = Square meter(s).

m? = Cubic meter(s).

mg = Milligram(s).

NA = Not available.

wk =Week.

yr  =Year.
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Rev. O
Awnachment A
Page 13 0! 15
July 1994 .
DOCUMENTATION COMPLETENESS CHECKLIST (
{DATA VERIFICATION/VALIDATION LEVEL 1---DVY)
Praject Name ///'i,a//g» /4/"&//..&’ Page 1 of 4

Case Number »24 37
Samy .. Numbels _y 2 & o5 = /f&&?/?/;‘r’/

ARICOC No. 05/ Anaécal Iaboraloly W_ SDG No. 7/ ~ PP

AR/COC No. Analytical laboratory _ SDG No.
AR/COC No. Analytical laboratory SDG No,
AR/COC No. Analylical laboratory . SDG No.

In the tables below, mark any Information that is missing or incorrect,

1.0 Sample Collection Loy

-Completa? Corrected?
No Yes | No®

- lem

Dale .
Sheet number and tota) number of sheels below
General inlormation
Sample description
Sample 1B number(s) and fraction number{s}
Location -
Time of sample cellection
Samiple typs
Depth below surlzce
oC samp,ie?‘j’
Cocmments
Analyses requested
Project informaltion '
Project name

Case number/service arder number
Coniacl inlormation
Tuwrharound time
Regulatory program-
Special QC requirements
Sampll team member{s}, their signature|s), and inilials
Sample tracking nlormation (the "Data Entered” and "By spaces may ha emply)

S YR R [N

: Oescribe any uncorrected deficiencies in Seclion 5.0, "Comploteness Assassmen!.' below.
Comments afre only required for QC ’ﬁyﬂes MW, this iterm can be hlank.
. Pan N
Reviewed by % { AT

Date; /2> - é/: i

__ o | - ”""INFORMATION COPY

.AL;2-94NVF.’JSNL:SOP3044A.H1 ) " SHEARS # ‘yﬁ 7é g




TOP 94-03

Rev. D , >
Allachment A :

Page 14 of 15 . T
July 1994

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

Page 2 of 4

2.0 Apalysls Request and Chaln of Custody Record

Complete? Comeciad?

-

hem BS No Yes No?

Pags numbar and iotal number ol pages

Project Inlormation
Sample shipping inlormalion
Coniract and case minber

SMO awhorizalion signaiure

Localion information

Sample number{s)iraction number{s)
Samgle 1D nlormalion

Datentime sample(s) collected
Sample mar

Conlainer type(s)

Sample volume )
Pressrvative (chemical antor thermal)
Sample collection mathod

Sample type

Required analylical 1esTing

Semple information

Special insinuctlon/OC requiremanis
Custody records

Lab sample nurber

SRR RRRR RN YR

Condition vpon raceipt

* Describe any uncorrecied deliclencies jn Secion 5.0 “Compleleness Assessment” below,

3.0 Document Comparison

Complete? “Lagacied?

—d

fem

|l Dates on Sampis Coftection Log and ARCOC agrea.

Sample 1eam membars on the Sampte Collection L.og and the ARCOC agree.,
Sampie IR numbers on Sample Colleciion Log and AR/COC agree. .
Date and Vime on-Sampie Collection Log and AREOC agras.

Analyses requesied on AR/COC agree wilh those shwwn o0 Sample Collaction Log.
Project information en Sample Collection tog and ARCOC agres. '

The sampla locarion on the Sample Calleciion 10g eprees with the AR/COC and project- specific
plan requiremenis or auhonzed changes 1o the pians).

I The number af invessigziive and QC samples collecied was hat specified in tha projact-Specific
plen(s) or auwthorized changes ta the plan(sl.

The analyses requesied on the AR/COC were thass specilied in the project-spacilic plan(s) of
authorized changas 1o the plan(s).

iencias in 357 Coppleteness Assassment,” below,
,fz"?;f %; - Date: /Z? "?/ "f/ -l

s No Yes No?

RARNA

" Desczjhe @hy uncorecied

ALZ2-S4WP/SNL:SOP3044ART




- TOP 94-03

Rev. D
Attachment A
Page 15 of 15
July 1994
. '~ DOCUMENTATION COMPLETENESS CHECKLIST (
! (DATA VERIFICATION/VALIDATION LEVEL 1—DV1)
. Page 3 of 4
4.0 Analytical Laboratcry Repori
— Complete? Carrected?
llem Yes { MNo .| Yes | N
Data reviewed, signalure o w
Date samples received ' q e
Method reference number(s) : ‘
Quality control data : , :
Matrix spike/malrix spike duplicate data : M
Narrativa complete ‘ N

2 Describe any uncorrected deficiencies in Section 5,0 *Completeness Assessment” below.

5.0 Completeness Assessment For each section below, mark the appropriai'e bax and describe any-
problems that remain unresolved.

- 5.1 Sample Collection Log o . Yes

No
All boxes on tha Sample Collection Log are complete: 1= (I (
. Same boxes have been checked noj; all problems. ase resoived. = (I
If any boxes have heen chacked no gescribe problem and resoltion: y '
{
0’ i Nl CLTIPN D poprwrotr ol SEA S> Lo cafe /! / /*’-’«f‘/ﬂ"-‘?’
ey 27 ol L 7 e 77T ).-c' ﬁ:’.'»——
(gL V7 t1otsur o Forrs Y ripesy  DP s TS e
_ 7 VA 4
5.2 Analysis Request And Chain Of Cusiody Record AR/COC Yes No
All boxes on the AR/COG review are complete: . ? . O
Sorme boxes have been checked no; all problems are resolved. E/ &2

I any boxes havi been checked no, describe problem and resalution:

Lo 5[
~ e

ALRZ-S4MPISNLSOP3044A AT



TOP 94-03 -
Rev. . .

Altachmeni A
Pape 16 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 are complete ) B O
Some boxes have been checked no; all problems are resolved, =g

If any jxes have been checked no, describe problem and resolution; 4' .
W2y, -% Zhowsr oxes ytrden’ /&;:Aﬂ‘

1#"/,-’:'

5.4 Analytical Laboratory Reponl Yes No
All boxes on the Lab Repont review are complete: Br 0
Some boxes have been checked no; all problems are resolved. EI" 0

It any baxes have been checked no, describe problem and resolution:

%/Eg 47_’422‘2 s rﬂﬁxﬁ;?’xj /// T s A /é PP ZZ/

BASED ON THE VlEW?UM NTATION 1S COMPLETE: " KEPtes [INo
Reviewed q e Approved by:"
Date: //7 = J/ ,76/ Date:

™ Tasl/Project Leader must approve dala package.

COMMENTS:

AL12-94/WP/SNL:SOP3044A.RY




TOP 8403
Rev. 0
Attachment B
Page 13 of 17

. July 1994
*‘ DATA QUALITY INDICATOR CHECKLIST |
(DATA VERIFICATION/VALIDATION LEVEL 2--DV2)

Project Name _ 7 jzww s Ar vl 2y He Z3 Page 1 of §
Case Number {ﬁé:?? L 22
Sample Numbers J?E?f//ﬁf/‘?’%?/?ﬁ/

ARICOC No 22 8/ Analylical laboratory g trd? 72 SDG No, 77 275

AR/ICOC No. Analylical laboratory 8DG No.
AR/COC Na. Analytical laboratory : SPG No.
AR/COC Nao. Analytical laboralory SDG No.

"1.0_EVALUATION
em | Yes No If no, Sample 1D No./Fraction{s) and Analysis » II

1) Sample volume, container, and
preservation carrect?

2) Holding limes met for all

. : samples? - : v

3) ‘Repeiting units appropriata for the | 7
matrix and meel project-specilic
requirementis?

4) Quantitation limit met for all %
i samples?

5) Accuracy
a} Laboratory control sample L
accuracy reported and mes for
gl samples? .
"b} Surfogate data reported and | ' ' ‘ : O
met for all arganic samples L/ ‘ "
analyzed by a gas chroma-
lography technique? -

Reviewed

Da

.' AL72-S4/SNL:SOP3044B.R)

- -



TOP 84-03

Rev. 0

Attachment B
Page {4 ol 17
July 1994

DATA QUALITY INDICATOR CHECKHIST
(DATA VERIFICATION/V ALIDATION.LEVEL 2—DPV2)

Page 2 of b

tem

Yes | No

It no, Sample 1D No./Fraction(s) and Analysis “

£) Malrix spike recovery data
reported and met far all
samples for which it was
requested?

{

- - _

6)

Precision
a) Labpratary conirol sample

precision reported and met far

all samples?

d

b) Matrix spike duplicate RPD
* dala teported and met for all
samples for which it was
requesiad?

"

Blank dala

z) Method or reagsnt blank data

reported and met jor all
samples?

Z-Lcta

A Lok ;s?.»z.n" &»v;dé;_: -

héﬂgge/ / Z5 f /rwa.! ISP

b} Sampling blank (e.9., field,
trip, and equipment) data
reported and met?

/ /
AVl ﬁf{{ﬁ[»’

8)

Narative included, cafrect, and
complete?

vd

2.0 COMMENTS: -All ites marked "No” above must be explained in this section. For each nem. give
SNL/NM ID No. and ihe analysis, If appropriate, of all samples aftected by the finding... :

Reviewed tg/

ALZ2-34/SNL:SOP30448 R

Date;

,f;wgif—?,‘f

-

(

\ .




DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DVZ2)

2.0 COMMENTS CONTINUATION SHEET

TOP 84-03
Rev. 0
Attachment B
Page 15 of 17
July 1994

Page 3 0t5

Reviewed by*

Date: 1L~ % G ¥

. ALI2-B3/SNL:SOP3044B.R1 _
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Rev. 0
Anachment B
Page 16 of 17
July 1994

DATA OUAL!TY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Page 4o0f 5

3.0 SUMMARY: Summarize the findings in the table below, List only samples#ractions for which
deficiencies have been noted. tse the qualifiers given at the end of the 1able il possible. Explain any
other gualiliers in the comments column. 7 - .

Sample/

Fraction No. Analysis Cualifiers Comments
yoses-p | pre VA | 25 :
Qk’,?.@':??’f’ i 1V 2 oaz /gw.w/" L) ﬂéﬁl

2768 a /e o A Jgﬁ?//a/ Jéﬁé;_
Y 2272 .
Vet otk | " |
ezgep- | " |\ T | Afitone

I -

Anzch Fon shep) o addi

QUALIFIERS: ‘

J = Estimated quantity (provide reason) 0 = Quantitation limit does nol meet criteria

B = Contamination in blank (indicate which blank) ~ A= Labaralory aceuracy does not mset-criteria

P = Laboratory precision does not meet criteria U = Analyte s undelected (indicate which analyle and

R = Repoding units inappropriate 1eason for qualification)

N = There is presumplive evidence of the presence  NJ = There is presumptive evidence of the presence ol the
ol the material T ' material at an estimated quantity.

UJ = The material was analyzed for but was not
defected. The associated value is an estimata
and may be inaccurale or imprecise.

pate: (2~ - P

ALIZ-04/SNLSOP3044B.RY _ -

Lo




TOP 94-03

Rev. 0
Attachment B
Paga 17 of 17
July 1984
. ' DATA QUALITY INDICATOR CHECKLIST
' (DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 5 of &
SAMPLE FINDINGS SUMMARY CONTINUAYION SHEET
Sample/ - .
Fraction No. Analysis Qualifiers Commenits
’_/
i
e
e
i
-

7 %
4 d
Revigwed by? 7 /./ r Approved by
Date: 7 [’ "_’?/' —45’;9"’ R Dale:

"Task/Project Leader must. approve data package.

. AL2-D3/SNL:SOP3044B.R1 _
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TOR 4-00
Rev. 0
Attachmsnt A

v Page 1301 15
- July 1994

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

Projsct Name __S.fe 202,27/, Pl page 1 of 4
Case Number . Jera. 500 — , :
Sample Numbers g/27201-3,0(2 Z41- S Ol T, Or i P, M TEPO L, L2 F72- ¥

ARICOC No. Z0£7¥ Analytical labaratary 7 r A SDG No, g/ ZFIFP=T
ARICOC No. 22 £/ 7 Analytical laboratory ey L SPG Na, Q777227
ARICOC Na. gp P22 Analytical faboratory Lo JE SDG No_gr 2P 7% -5 . .
ARICOC No. Analyticai laboratory SDGNo.______

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

1.0 Sampls Coliectlon Lofl

Complew? |- Comecied?
\ Itern Yas No Yos | No®-
Date o v
Sheot number and totat number of sheots below e
General information ) ' 1
- | Sample descripuon. . ) v
. - Sample |D numbeq(s) and fractien numba(s) P
" Tocaton . ‘ - 7
Time ol sample collectio vaE
Sample type ] "
Depth below surlace: v
AT s T =
Commsnis v 1
Analyses requesied "/ .
Project inlormation 1 o)
Project name Y _
Case NUMBeHsEIVica order numbar W D 3
"Contatl intormalion o e : |
Tumaround Lne v o0 M #“
Regulalory program N Vi | -
Special QG requirements C T A v " ‘
Sample 16aM member(s), heir signaturels), and iniials B 1 o
Sample iracking Information (the “Dala Entered” snd "By” spaces may be ingy_) ) R - -

» Dascribe eny uncomecied deficiencias in Section 5.0, "Comptateness.Asassamans,” belaw.
¥ Commeants are only required lor QC samples; lor otver sampies, this ilem can ba blank-

Reviewed by: 4?24/‘4{ ;524«4%2.

Date: X ks A
77 -

® e  INFORMATION COPY
| _ - SHEARS # 2537/




TOP 94-03

Rev, O

Aniachment A

Page 14 of 1§

July 1994 ,

DOCUMENTATION COMPLETENESS CHECKLIST
(DATA VEHIFlCATIONNALtDATION LEVEL 1—DbV1)
Page 2 of 4

2.0 Analysis Request and Chaln of Custody Record _
: Complare? Correcieq?
liem | Yes No. Yes No®.

Page numbes and 1013l Aumbsr of pages
Pruisct Intormaiion .

Sampla shipping sntormarian

Coniract and case number

SMQ autharization signaure
Lacation information
Sample number{spiraciion Number(s)
Sample iD-intormalion ’ ) .
Daienime sampla(s) catlocied
Sample matrix
Conialnar type(s)
Sampie volume
Preservaive {chemical andiar thesmal)
Sample collecrion metheg : : A T 2
Sample 1ype
Required anslyiical 1eating )
Sample information
Special insnuetion/QC requitements
Cusiady records
Lab sample number
Congition upan recaipy

NS SN SN RENAS

S

:\\\_‘E\\
| ]

* Desaribe any uncarrecied deficiancies In Seciion 5.0 “Camplaienasy Atsassment® belaw,

3.0 Document Comparlison

Complen? |  Comemagz ||

(- Noe t Y | No®

-

NS

- Ham

- Daies on Sample Coflection Log ang ARCOC ppree.

Sample 12am membars pn e Sample Collscrion Log and 1he ARVCOL agree.
Sampie D nuribers an Sample.Collection: Log and ARCOC agree,

Pate and time on Sample Colleciion Log and ARCOC agree, - -

Analy3es requesied on AR/COL agree with thosa shown on Sample Callecran Lrg.
Project information en Sample Cofleciion Log and AR/COC agiee.

The sample location on the Sample Coflection Log agrees with the AR/COC and projecs- specilie |-

pian requiramenis or awmhorized changes 10 the plan{s), ) /024
The number ol invesiipative and QC samples colleclad was hal specilied in |he Frojeck-specilic

rian{s) of auhorized changes 1o the plan(s). jf,ﬁ

The analyses requesied on the ARV/COL were (hose spacilied in the project-specilic pran{s) or [
awthorized changes 1o the planis). /U/

* Describa atiy uncorrecied deficiondies in Saction 5.0, "Complateness Assessment,” helow,

Reviewed by: ".V . &V//fi/,ﬁﬂ_/ﬁ;i Date: (ff/zg/?’z’

-

AL:?—B4MP/SNL:SOP3M4A.H1



TOP 8409

Rav. 0
Attachment A
Page 15 of 15
July 1984
DOCUMENTATION COMFLETENESS CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 1—DVY)
Page 3 of 4
4.0 Analytical Laboratory Report
‘ o Complaie? Corracted?
" llam ' Yes No .| Yes No*
| Data reviewed, signature

| Date samples received

| Msthod refersnce number{s)

[ Qorafity control data

It Marix spike/matrix spika duplicate data
|| Namative complate

J\\{\\\

% Deserbe any uncorrectad deficiencies In Seclion §.0 "Comgpleteness Assessment” below,

5.0 Completeness Assessment For each section below, mark the éppropriate box and describe any,
problems {hat remain unrasolved. '

5.9 Sample Collection Log Yes No
All boxes on the Sample Collection Log are complete: - 0
Some baxes have been chacked no; ali problems are resolved: a A
if any boxes have been checked ne, describe problem and resolution:

5.2 Analysis Request And Chain Of Custody Record AR/COC ¥Y8s _ No
All boxes on the AR/COC review are compiete: o = O
Some boxes have been checked no; all pr_oblams ara resolved. O a o

If any boxes have been checked no, describa problem and resolution:

Reviewed by: A4, / I
Date: /{/&’{/‘7,‘/

ALI2-94/WP/SNL:SOP3044A.RT



TOP 94-03

" Rev.0

Altachmaent A
Page 16 of 16
July 1984

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 are complete: ] o~
Some boxes have-been checked no; all problems are resolved. 0 a

if any boxes have been checked no, describe problem and resolution:

LOC-POF DR ot SCLQIETR § foe £V [ipfs gy paatil ot Lot fovpe.
gtk e e e ShAe SE L. ‘ o

5.4 Analytical L.aboratary Repor :
All boxes on the Lab Report review are complete: -
Some boxes have been checked no; all problems are resolved.

a0 E{E
oo

It any boxes have been checked no, describe problem and resclution:

BASED ON THE REVIEW, DOCUMENTATION IS COMPLETE: OYes Eﬂ ‘

Reviewed by: Mvﬁe/gfy Approved by:*
Date: " e 7 S Dale”

* * Task/Project Leader must approve dala package.

COMMENTS:

AL2-B4WR/SNL:SOP3044A.R]




TGP 94-03
Rev. 0
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DATA QUALITY INDICATOR CHECKLIST
(DATA VERIFICATION/VALIDATION LEVEL 2—DV2)

Project Name 5.5 270 27/, 272
Case Number JEr2. 000

Page 1 of &

Sample Numbers &/ 7 #2-F /701 F, 272558 L O TR L, P DI, OLIfT 2

ARICOC No, 2287
AR/COC No. 26877

ARICOC No. £&2 £ 21
AR/COC No.

Analytical laboralory
Analytical iaboratory
Analylical laboratory
Analytical laboratory

Frn Te SDG No g 7 72F7 /-7
onser JL- SDG No. g/ 77 2~7
Do JE SDG N0, &/ 2 FFO -+

5DG No.

1.0 EVALUATION

Itern

-} Yes

No

i no, Sample 1D NoJFraclion(s) and Analysis .

preservalion correct?

1) Sample volume, container, and

. : samples?

2) Holding times met for all

requirements?

3) Heporing upits eppropriate for the
maliix and meel projeci-specific -~ | 7

-7';-"4.-—;!- I'E\ JCﬂ-'/q
P4 Fal .

24

samples?

4) Quantilation limit met for-all

Prid—its vy fay”

analyzed by a gas chroma-
lography techpique?

met for all oroanic samples U #
!

| ) Accuracy
a) labaratory control sampla \/
accuracy reported and met for
all samples? ‘
b} Surrogale dala reporied and | "

Reviewed by: Zé:wr/ _ézé'-y :

Date; /2~ -

i

AL/2-94/SNL:SOP3D44B.RY _. -
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Rev.0
Allachment B
Pago 14 of 17
July 1994
DATA QUALITY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEVEL 2—DV2)
Page 2 0f &
Hem Yes | No It no, Sample ID No./Fraction(s) and Analysis
€) Malrix spike recovery data ’ —Mf o b gk o o,
reported and mel for all \/ & g J q *Lki_g__*
samples for which it was ST : :
requesisd?
6) Precisian ' -A"Hﬂ
a) Laboratory control sampla i.fk,’,w N
precision reporied and mel for )J\A’ : , : A
all samples? , ) : ; "
b) Matrix spike duplicate RPD ' j ' ) R
dala reported and met lor all e AT W ‘ :
samples for which it was W _
requested? . ' N i
{7 Blank dana
a) Method ar reagent blank dala "
reporied and mel for all v ‘ .
samples? 7 7 L L :
b) Sampling blank (e.g., lield, ‘ "
trip, and equipment) data ) T - i
reperied and met? }’A - - l
B) Narrative included, correet, and )
complele? _/
v

2.0 COMMENTS: All items marked "No" abave must be explained in this section. For each ztem give
SNL/NM ID No. and the analysrs if appropnala of all samples atfected by the finding.

[t:,«f.,(w -"".;-'/z’g Sl el 2B 7 dud el ] 'éflr'\ .y &Ic-%fé Jf‘t'l/i /filfr/k

M ﬂd /A' /Z(J'er) é/x/; é"fn _z’?"/;rf"fi{fr/ Vo /}‘.)

&
%&A&wﬁ{fﬂrc i Aorin 270 7 coee whodfe — éﬁjfm‘ /Jgf;c

".é /&Wéfﬂ'h e oy 1411‘);{ rrs -/04( ﬁecfo(//rwf./ 'I,Ar/u-
" Reviewed hy: ;4‘{ ﬁ/&q

Date; /2-7- *?’r’

ALI2-94/SNL:SOP3044B.A)




TOP 84.03

Rev. o
Anachment B
Page 15 of 17
July 1894
DATA QUALITY INDICATOR CHECKLIST
{DATA VEHIF!CATIONNALIDATION LEVEL 2—pv2)
Fag_e ol 5

2.0 COMMENTS CONTINUATION SHEET

Reviewed by: _// f,:,—;.e:

‘Dale: 4z -7

L

ALI2-34/SNL:SOP3044B. A1 -




TOP 94-03

Rev. 0 .
Atachment B
Pags 16 of V7
July 1994

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

Page 401 5

3.0 SUMMARY: Summarize the findings in the table below. List only samplesfiractions for which
deficiencies have been noted. Use the qualifiers given al the end of the table il passible. Explaln any
ather qualfifiers in the commenis column. -

Sample/
Fraction No. Analysis Qualifiers Comments
Anach contmiation sbemt Tor addiional sampies
QUALIFIERS:
J = Estimaled quantily {provide reason) Q = Quantitation limit daes nal meet criteria
B = Contamination in blank (indicate which blank) A = Laboralory accuracy does not meet criteria
P = Laboratery precision doss not mest criteria U= Analyle is undstected (indicale which analyle and
R = Reporting unils inappropriate : “reason for qualification) '
N = There is presumptive evidence of the presence  NJ = There is presumplive svidence of the presence of the
ol the material malerial al an eslimated quantity.

LJ = The malerial was analyzed tor but was not
dslected. The associated valus is an estimale
and may be inaccurate or imprecisa,

Reviewed by: ?”ZJ ﬁ;{/%z

Date: /Z2-7-9%

AL/2-94/SNL:SOP3044B.RT _




TOP 94-03

Rev. 0
Atachment B
Page 17 of 17
July 1994
" DATA QUALITY INDICATOR CHECKLIST
{DATA VERIFICATION/VALIDATION LEV‘EL 2—-0V2)
Page 5o0f 5
SAMPLE FINDINGS SUMMARY CONTINUATION SHEET
Sample/ o -
~Fraction Na. Analysis Dwsaliliers Commenls
,\‘\\
\\\
. . ,
.\\\
™
o {
\\\. \
.\\1
u\(;/"
\\‘ ’2
o “
L u
N
- ,\_\
N
™~
N
.
|
\\
N
\\
\

Reviewed by: ',_}//Zg’t?.-./ A’/&’L

Date:

(2-7-7

Approved by:”

Date:

*Task/Pojecl Leader must apprave dala pachage.

AL/Z-BAISNL:SOPID44B.AY -
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Sand'n EI'H.‘rfEc_ . )
NaﬁnnalCﬁ_T) ENVIRONMENTAL PROGRAMS @ SCL- 01633

I.abomton% SAMPLE COLLECTION LOG ARKCOC No: pacoe. (DOT (3
SF 2015CL (1359 PAGE___{__OF 9-
. GENERAL E‘“‘_”/ﬁﬁi [WEATHER: Siuriny o Cloadt, Fo'f | Suapin e it s sy 225 - 263-33%0
INFORMATION |- nReRESAP ‘ AMONISES, 2o [ S, 23
PURPOSE OF SAMPLING: F’,ct/,-m,-dM? _fﬂwrtl:g,-q’ﬁ&»—
SAMPLE | MATRIC  [Joas [Juauip [Teluoce Clscun [Jwaten [J o EIson [ nazwasTe [JOTHER » ANALYSES
DESCRIPTION [ COIECTED [Corum Jiank [J5uRFACE WATER BJsoL [JWaSTEWATER [JerousDWATER  [JoTHER 8]
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~ Analytical Quality Associates, Inc.
616 Maxine NE :

- Albuquerque, NM §7123

, “Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: 09/04/01
TO: File
FROM: Marcia Hilchey

SUBJECT:  Organic Data Review and Validation - SNL
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling); ARCOC #604306, -308, -559, -561
GEL SDG #43504, 43913 Project/T ask No. 7225.02.02.06

See the attached Data Validation Worksheeié for supporting documentation on the data review and
validation. ’

Summary

All samples were prepared and analyzed with approved procedures using method EPA 8260B
VOCs, EPA 8270C SVOCs, and EPA BO15A/B Diesel Range Organics (DRO) and Gasoline Range
Organics (GRO). Problems were identified with the data package that result in the quatification of
data. C a ~

1. VOG: The CCV%D for vinyl acelate associated with soil samples 43904-001, -003, -005,
-006, -007, -008, and -009, and that associated with all aqueous samples was >40 and
<60, with a low bias. All associated sample results were non-detect and are qualified
U . g . P
Methylene chloride was detected in the equipment blanks, trip blanks,.and method blanks
at >DL. All associated positive sample results <5x the greatest associated blank value
and <RL are qualified "U,B{or B2, or B1)" at the RL. ' ‘

Recovery for surrogate toluene-ds (134%) was slightly above acceptance criteria for
sample 43904-003. According to the case nasrative, this surrogate recovery was .
confirmed by re-analysis. The only positive resulfor this sample was for methylene
chioride, which was previously qualified “U” due to blank contamination. All other results
were non-deteci, therefore no results were qualified. :

The area counts for IS #3 (1,4-dichlorobenzene-d4) were below acceptance criteria but
>25% for samples 43904-003, -006, -007, and —009. “According to the case namative,
these IS area counts were confirmed by re-analysis. Non-detect results for analytes’

_ associated with this IS are gualified “uJ.” o

2. sVQC: The CCV%D for bis(Z—éihy!heiyl)phthalate associated with ail soil samples was

AL

. * 520 and <40. Associated positive sample results are qualified *J.”



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 Analysis: All samples were properly preserved and analyzed within the prescribed holding times.
Calibration

DRO and GRO Analyses: The initial and continuing calibrations met QC acceptance criteria.

NMOC and SVOC Analyses: The initial and continuing calibrations met QC acceptance criteria except
as noted above in the summary section.

Blanks

GRO, DRO, and SVOC Analyses: All blank accéptance criteria were met.

VOC Analyses: All blank acceptance criteria were met except as noted above in the summary
section and as follows. Dibromochloromethane was detecied in both equipment blanks associated
with the soil samples. Al associated soil sample results were non-detect and therefore should not
be qualified. Toluene was reported in the method blank for the agueous samples. All associated
sample results were non-deteci and therefore should not be qualified.

Surrogates

GRO, DRQ. and SVOC Analyses: Al sufrogete acceptance criteria were met.

VOC Analyses: All summogate acceplance criteria were met except as noted above in the summary .
section. _ ’ ' ,

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

DRQ; VOC, and SVOC Analyses: Al MS!MSD acceptance criteria were met.

GRO Analyses: All MS/MSD acceptance criteria were met. it should bé noted that no agueous
MS/MSD analyses were performed due to insufficient sample volume. No sample data should be
qualified as a result.

Laboratory Control Samples (LCS/LCSD) Analysis

GRO, YOG, and SVOC Anslyses: The LCSALCSD analyses met all QC acceptance criteria.

DRO Analyses: The soil LCSD RPD slightly exceeded accept-ance'cﬂterié. Since the MS RPD met
acceptance criteria, no sample data were qualified as a result.

{ntemai Standards (IS)

SVOC Analyses: All IS acceptance criteria were met.

VOC Analyses: All IS accepiance criteria were met except as noted abové in the summary section.

DRO and GRO Analyses: internal standards are not required for these methods.




Other QC

No field blank was submitted on the ARCOC.

The equipment blanks submitted on COC 604559 were considered to be associated with the field
samples on COC 604306, and the equipment blanks submitted on COC 604561 were considered to
be associated with the field samples on COC 604308 for validation purposes.

The VOC trip blank results were applied only to the samples from the same COCs.

Field duplicate pairs were submitted, however there are no “required” review criteria for field
duplicate analyses comparability. :

No other specific issues were identified which affect data quality.

Please contact me if you have any questions or comments regarding the review of this package.



Analytical Quality Associates, Inc.
616 Maxine NE

. Albuguerque, NM 87123

‘Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aol.com

MEMORANDUM

DATE: 0972001
TO: File
FROM: Marcia Hilchey

SUBJECT: Radiochemical Data Review and Validation - SNL
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling);
ARCOC #604306, -308, -558, -561
GEL SDG #43904, 43913 Project/Task No. 7225.02.02.06

See the attached Data Validation Worksheets for supporting documentation on the
data review and validation.

Summary

. All samples were prepared and analyzed with approved procedures using methods
EPA 096.0 tritium, EPA 900.0 gross alpha/beta (GAB), and HASL300 gamma
spectroscopy. Problems were identified with the data package that result in the
- qualification of data.

R should be noted that some non-gammé radiochemical sample results that'are
reported at a value greater than the RL {decision level concentration or DLC) might be
less than the calculated MDA (minimum detectable activity).

1. Gamma Spectroscopy: According to the case narrative, the laboratory rejected the
following data due to: ' low abundance Zno valid peak *interference. These sample
results are qualified "R’ (unusable).

Samples 43904-028 through —034 and -036 Th-231'
Sample 43904-035 Th-231°

Data are acceptable except as noted above. QC measures appear to be adequate.
The following seclions discuss the data review and validation.

Holding Times/Preservation

All Analyses: All samples were pfope_rly preserved and analyzed within the prescribed
holding times.



Calibration

All Analyses: The case narratives stated that the instruments used were properly
calibrated. ‘

Blanks

All Analyses: No target analytes were detected in any method blank at concentrations
> the associated RL. )

Gross alpha/beta Analyses: Gross beta was reported in the équipment blanks
associated with all samples at SRL. All sample results were >5x the associated EB

and should therefore not be qualified.

Matrix Spike (MS) Analysis

All Analyses: All MS acceptance criteria were met. It should be noted that the
samples used for agueous gross alpha/beta and gamma spectroscopy MS analyses
were from another SDG. No sample data should be qualified as a result.

Laboratory Control Sample {LCS) Analysis

All Analyses: The LCS analyses met all QC acceptance criteria.

Replicates

All Analyses: All replicate acceptance criteria were met. It should be noted that the
samples used for agueous gross alpha/beta and gamma spectroscopy replicate
analyses were from another SDG. No sample data should be qualified as a result.

Tracer/Carrier Recovery

All Analyses; Tracers and/or carriers are not used in these methods..

Negative Bias

All Analyses: All sample results met negative bias QC acceptance criteria.
Other QC |

Gamma_Spectroscopy Analyses: The laboratory rejected data due to low
abundance and interfeernce. Data are qualified as noted above in the summary
section.

GAB Analyses: The sample planchets were counted for gross beta, thén heated
10 a dull red color, then counted for gross alpha. :




The equipment blanks submitted an COC 604553 were consideréd to be associated

with the field samples on COC 604306, and the equipment blanks submitted on COC
604561 were considered to be associated with the field samples on COC 604308 for
validation purposes.

Field duplicate pairs were submitted, hgwever there are nu-"required” review criteria for
field duplicate analyses comparability.™

No other specific issues were identified which affect data quality.



Anatytical Quality Asscciates, Inc.
616 Maxine NE

-~ Albuquerque, NM 87123
‘Phone: 505-299-5201

Fax: 505-299-6744

Email: minteer@aal.com

MEMORANDUM

DATE: 09/02/01
TO: . File
FROM: Marcia Hilchey

SUBJECT:  Inorganic Data Review and Validation - SNL
Site: Tijeras Arroyo Ops Unit (Site 46 Drilling); ARCOC #604306, -308, -559, -561
GEL SDG #43904, 43913 Project/Task No. 7225.02.02.06

See the attached Data Validation Worksheets for supporting documentation on the data review and
vatidation.

Summary

All sarmples were prepared and analyzed with approved procedures using methods EPA 6010B ICP-
AES metals, EPA 7471A GVAA mercury, and EPA 7196A hexavalent chromium. Problems were
identified with the data package that result in the qualification of data. ’ :

1. ICP: Ba, Mg, and Ni were detected in the method blank ass_g_ciat’ed with the aqueous
samples. Associated sample results <5x the blank resuit were qualified “J,B.”

Cd was detected in a CCB associated with the aqueous samples at >DL. Associated
sample results <5x the blank result were qualified "J,B3.” )

Hg, Al, and Co were reported in CCBs associated with the aqueous samples at negalive
concentrations. The absolute values were> the DL but < the RL. Associated non-detect
results were qualified “UJ,B3." .

Cd and Na were detected in one or.more equipment bianks at >DL. Associated soil
sample results <5x the biank result were qualified *J,B2." o

" Recovery for Sb (46%) in the MS associated with thé soil samples was below acceptance
criteria. Associated positive sample results were qualified “J,A2"; non-detects were
qualified “UJ,A2.” ‘ B

Replicate RPDs for Cu (37%) and Na (63%) associated with the soif samples exceeded
acceptance criteria, Associaled sample results >5x RL were qualified *J.”

2. Hexavalent Chromium: All aqueous samples were received by the laboratory past the
‘required holding time. Associated positive sample results were qualified “J,HT"; non-
. detects were qualified “UJ,HT.”



Target analyte recovery for the MS associated with the soil samples was below .
acceptance criteria. All associated sample results were non-detect and were qualified

"UJAZ"

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

ICP and CVAA Analyses: All samples were properly preserved and analyzed within the prescribed
holding times.

Hexavalent Chromium Analyses: The soil samples were properly preserved and analyzed within the
prescribed holding times. The agueous samples were received outside of the required holding time
and were qualified as noted above in the summary section.

Calibration
All Analyses: The initial ard continuing calibration verifications met all QC acceptance criteria.
-Blanks

No target analytes were detected in the blanks except as noted above in the summary and as
follows.

ICP.Analyses: Cd, Ca, Cu, Mg, Pb, As, and Sb were detected in the ICB and/or CCBs associated
with the aqueous samples at >DL. Ba, Mg, and Ni were detected in the method blank associated
with the agueous samples at >DL. Sample resulls <5x the greatest associated blank.concentration
were qualified as noted above in the summary section. Associated non-detects and positive results

>5x blank concentrations were not qualified.

Ca, Fe, and K were detected in the ICB and/for CCBs associated with the soil samples at >DL. Ba,
Ca, Co, Mn, Ni, K, and Zn were detected in the method blank associated with the soil samples at
>DL. Sample results <5x the greatest associated blank concentration were qualified as noted above
in the summary section. Associated non-defects and positive results >5x blank concentrations were
nat qualified. . ‘ o

A, Co, and Na were reporied in a CCB associated with the aqueoussahplés at negalive
concentrations. The absolute values were > the DL but < the RL. Associated non-Gelects were
qualified as noted above in the summary section. Results >5x DL were not qualified.

Al and Na were reporied in the ICB andfor a CCB associated with the soil Samples at negati\ie
concentrations. The absolute valués were > the DL but < the RL. ‘The associated sample results
were >5X DL, therefore no sample data were qualified as a result.. . '

Hexavalent Chromium Analyses: Targel analyle was detected in the ICB associated with the soil
samples at >DL. Asébcia_tedisamples were non-detect, therefore no sample results were qualified.




Malrix Spike (MS) Analysis

ICP and Hexavalent Chromium Analyses: The MS analyses met QC acceptance criteria except as
noted above in the summary section. it should be noted that the aqueous MS analysis for the ICP
method was performed on a sample from another SNL SDG. No sample data were qualified as a

resuit.

CVAA Analyses:. The MS analyses met QC acceptance criteria. It shouid be noted that the aqueous
MS analysis was performed on a sample from another SNL SDG. No sample data were qualified as

a result.

Laboratory Control Sample (LCS/LCSD]) Analyses

ICP Analyses: 1.CS recovery for Zn (115%) associated with the aqueous samples was slightly above
the lab’s acceptance criteria. Since the LGSD recovery acceptance criteria were met, no sample
results were qualified.

CVAA and Hexavalent Chromium Analyses: The LCS/LCSD analyses met all QC acceptance
criteria. :

Replicate Analysis

ICP and CVAA Analyses: The replicate analyses met ail QC acceptance criteria except as noted
above in the summary section and as follows. The aqueous replicate analyses were performed on a
sample from another SNL SDG. No sample data were qualified as a result,

Hexavalent Chromium Anaiyses: The replicate analyses met all QC acceptance criteria.

IGP Interference Check Sample {iGS)
ICP Analyses: The ICS met all QC acceptance criteria.
ICP Serial Dilution

ICP Analysis: Al serial dilution acceptance criteria were met. It shouid be noted that the agueous
SD analysis was performed on a sample from another SNL SDG. No sample data were qualified as
a result,

Other QC

All Analyses: No field blank was submitted on the AR/COC.

The equipment blanks submitted on COC 604559 were considered to be associated with the field
samples on COC 604308, and the equipment blanks submitted on COC 604561 were considered to
be associated with the field samples on COC 604308 for validation purposes.

Field duplicate pairs were submitted, however there are no “required” review criteria for field
duplicate analyses comparability.
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(Steve Dellg) Radiochemistry
Stte/Project: M@Q&mmx ¥ W Laboratory Sample [Ds:
L@bomtory-@éi.. Laboratory Repart #: 44 3¢ 1 2

1393 2029% ~> 1y
Methods: T fie an %760 LA 1% URL__x Sace
#of Sampleu < Matrix

Gamma spec. LCS contains: Am-241, Cs-137, and Co-60

| Reviewed By, o2

B-16

= g-a-,q_,,g Batch#s: H3983 2477/ 2572
QC Element
Analyte Field .
Trethod | Lcs | ms i B 3:% B]::::l Sample Isotope | IS/Trace s’?l‘)"" Isotope | [S/Trace
Criteria u 20% | 25% | <1.0 U <L.0) U 50-10% 50-105
H3 v v w .
U-238 )
U-234
U-2350.215
Th-232
Th-228
Th-230
Pu-239/-240
Gtoss Alphe P
Nonvolatile Beta o
Ra-226
Ro=28
NI-61 ,
Gammea Spec, Am-241 I -
Gamma Spec, Cs-{37 v v
Gamma Spec, Co-60 - v
W }'L‘ é’ C Rt L F ren €

Paramaeter Method Typicai Tracer Typical Carrior Commedts: & Ffe Sex. - 5.,676 ﬂt{/;{o d/ Gé,a //-*u,

lsc-U Alpha spec, 1J-232 . NA

1s0-Pu Alphaspec. | Pu-242 NA

Ts0-Th Alpha spec. Th-229 NA

Am-241 Alphe spec. | Ame242 NA

8r-90 Beta Y ingrowth NA

Ni-63 Beta NA Ni by ICP

Ra-226 Deamination | NA NA

Ra-226 Alpha spec. | Ba-]133 or Ra-225 NA

Re-228 Gamma spec, | Ba-[33 NA

2
Date: ?A/g_



| \3%&5
<o 15D mm.w\\\m”, \\Nu SPUROAInND YHJH M8 S0 POpSIS  WAION \W«.\\W&\\\ o

SR uIRIEO))

R i bl s | ane | 9] g Do

Z2 =3 U AN P 7 .S

) ieV)
] 660 1

L

jul _i,_ N N . >3

7507 =7, F_ JbIE e — 9S8Py N

TEo - T = FTE5h s oidums Aibaogel T 14 Hodang Aioyioq ;wmu\.Q Kaoei0qv]

SFELF7 Quu IXIEN .N. ] aﬁ—nﬁwm.«o # s g_.o._n:u“_m

Q k .,.U ﬁﬁuﬁﬂ&é »oEun._O | o \ﬁ Y Q 3.. u“:mw




2o~ IS0 - | /os S0~ .|

$10-1 wO- purabies v SRS Al (=02 ~ ..wWMI
< ot nadutes s IMOIpoPENS  WAON Aorst
sZ - 7 _ |  Lepemmo)
\_ﬁ.__:.qux. i \..\.. e .. Z 1212 - mm\ y =z ] Qv.c.
, . . %0Z 0 | goe ) ,
o | owma| S0 Had¥ | qon | g L] W88 \év a1 |
SoL | amea | | 91 [OF) S 4 n& 88, poutew | % PR e 1 Y B S il
il el T | 492 aﬂ i e
/ 4} @m el - il ] PSTOE SRR
gloicio- hoLlh 1s(]p opdueg AopeIoqET hOLS |, 13 wodkng AIoTRIOGH w\Q MsorEs0qe]

[ X JA seoldues o # /92~ I3t gaé - %?@ 4 00NV / 7ok
oud ﬁ?&»ﬁ%& souebio

17 saford/is

(ko)



eI gema a1

'SPUROAILIOY WYY A8 SMOI pIpRyS IEHON

ucd

. {&dﬂu\@ﬁxw #Y 90~ :guemmmer

T T ~ ~T 00| ]| 1uudolNeu s ye] FEess| ¥ | €
| - Va (141} jousidosopolll-9'y'z T-90-88| ¥V | €
_ 10°0) susppewadopisaoiyrexsH| pLeLi| Ng | €
| 1] , \ A 1 ove sumydw -z 96| NE | T

s P 1 , -0z0|" jousydidtouw-g-001d-p| L0565 vV | 2
ya >3 R CC pwoop ] swapmnqosopena|  -g9-(8) NE | 7
_ . C ] 10°0 suusosoyD¥| 8-L1~901] NE | Z|
! _ 0c0) | suappuden| €-0z-1s) NE | Z
= A~ | T . 070 auszuaqoiayaM 14'T || 1-28-071| NE | €
070 fousydesoiav'z| z-es-0Ti| v | ¢
0E0| | | wnpew(ixoywosod-ing| 1-1g-1i| NE |
09| | lousydiipoura-v'z| eio-co1] v | ¢
orel | | . oundoninez| esessl v {2
_ o0 _ suoioudosr| 1-66-9L) NS | T
- -/ 0z , anqonin|  €-66-86| Na | 7
I oo} | ] soegeosomamior| {-7L9| NE |
7 - { 0s°0] | |, swwmddosd-tpp-ovorpnN| Loporize NE | 1
] i — | 090§} . _ woveydidmoin-p]- s-vroot| v | g
‘ . ] 10°0] | | po{|Adomdosiosoni-z)sial 109801} 'NE [ 1
, p 1 | / ool || ouaydiipa-z| . L-8rs6] ¥ | |
D | i ovol | | SUITUOIONIOIG-T' 1| 1-0¢-$6| NB | |
A | . I fosol | ], suemuequioppiayt) Lor90l} NG| L
T | oo [ | 7 ousdeqoaorgic-g'i| 1--1vs| g | -
1 - \ , ] . og'ol | | tousgdasopz| sesesel v | 1.
RS | . ool Sip(ifpoeyTsial il NE| 1
P ym ’ s VAl 171 ogo ) . . . wousug| egesor| v | 1
N wor | 00 | so ; N
o npe | ena {So \asw | sw | 395 ason| son | SUER | e G| |memmmn| J10l T awvn o | #evo |vwals
pield A2 | [ qles 1 ‘
, , qalieo T
%7 548 54 woreel 70T L reajdusg 3o 4

TZITE seoyep

g0 olp- hQ.w.,m b pA Qm ﬂv_ 1 voday boﬁ._onﬁ. TS ET) T damiog]

) | 98ed

(0LZ8 POYIIN 9v8 MS) SoIUEBIO epElAWEs

'5(q] sjdweg Asorioge] — /ZSL m.ww 265 - mﬁm&% # 0DV .k.sua:_m:m

\ 4 & 22 &



iz-g

. IS) ALK

—T ~ = T oxoft susdenpue(elozusgl  £-56-95| Nf | §
| | too} | MPITRGUNAE'E|  1P6-16] NG | S

. | |. 100] | aweeymdifzusqiingl  (-R9-58| Na | 5

_ » | ool ] “ausika| 0-00-621| NA | §

_ 090 , . SwopuBOnld| (-p1~90Z | N | ¢

oo sewmpyding-ual  Zplv8( NG | ¥

100 sjezeqmdl  vi-98) NE | ¥

YRR susowsgy| L-Zi0Z71 | N# | v

_ . . oL'0 v susapuowoyd|  8-10-8] Ne | ¥

\ F 7 RE _ soof | tousydosoyomued|  $-98+i8] ¥V | ¥

| L -1 ~ ) or'gl ! ouezieqoionoexsH| 1-pL-g11 | NE | ¥

_ : oro} /| spathuayd-iAuaydowaig-y|  £-5-i01| Nd | ¢

10'p| | (1) aupwefuagdiposamnGn|  6-DE-9R| NE |

10°0| 7 | toueudidnion-z-onpuae9'y| 1-tEepES) v | b

100 . aupueonin-yi 910001 N8 | €

050 [} - auonid|  (-£498] NE | €

or'0] | | mpeifued-1huaydasopr-p|. -zi-soos | Na | €

10°0 - wmmgididpaal  zeomes| Na | €

— _ —— oTol . . swanjoRamg-y's| Izl Ne | €

_ ‘ 080 usngozuela|  6-po-7EL{ NE | €

1 Vs | ool | - oweuydogine| Lozoco0l| V | €

. , . 100l |. ousydaela-rz| - 582is| vl €

— —A 17 050 avaggdmimoy . 6-7¢-¢8| NE | €

_ 1T ‘ woll |. surpusonin-g|  z-60-66] Ne | €

- ozof SO q-9'z|  Z-07-908] Nt | €

\ 06°0 , supldydaiooy| 8+96"30Z| NE | €

\ 100 wejeyndiAgiaung | g11-1E1) NE | €

R ) U ol | SUUTOAINT]  pL-R8| NA | §
T o r|- | ogol | svermpydwuasop-z)  Lgs-is| N €

s ) %z | o0l so< 4
o | g | 9na | Sy’ | asw | sw [(28as s pouon| Q% 2 e amlal o awwn #8vo |vnals:
pield AID | .o on | AHED 4

\Mﬁl.\v XUTRIA isapduwneg .w_ou ' Modoy Atojeioqe] — — ~ iliopioqer
154 yoreg 795 m_hm-a@m-wﬁéi 2000V ‘ - T swefoldus

7 28eg A : , sojueBiQ ejpejosjeg



e

(NS1) Tip-ounjiiag i9 g
(N8} 0ip-ouatdeuasy ¢ S

(NE) Z)peotoshayg) i5 §j
(Ng1) gp-sunjmyday 17 51

(NE) pip-euangEuRY ¢ §]
(Ng) pp-evazuaquIonoiay'| 0 SI

T
e T =
I\I\.li.'\llllil.l‘l\l.l\: 7
1449 8] [00un-g || 19 I [wese-g g1} Lu-y 81 [Bese-y g1 L1+ 51 [Basneg 81| LuE §f [usiez gy Lu-b §) weswy 1|  @Iciueg
a.-um—u.-—o pABpuElS [BuayT]
(N8) pp-ouszuaquIoI-'| 8 DS (v} $P-oudOIODrT-Z L DS
10~ ‘2r0- (V) louaqdowomt 1952 19 DINS (v) jouaydaion[4-7 :g JNS (V) 9p-10ustid :p INS
! o (N&) p1p-fuaydin g - :¢ IS (NB) juandigasentd 12 JWE (NH) Sp-ovazuaqoiN 1| DG
. Fra-Q 1 SO~
v ~ | —
h\..\ Qlub O\\t ” 2, XN\\\\
%3-..?.%.,\3.\\. . ‘sio. oo - | \J\“NMNA\
HID - \M\\T \d o) \\\0.. n.tb\ Soa~ T venalill ,
\\n.\u. 7V L ) BOWE |[LONS [9OWB [SOWS (Y OWS [EONS |ZOWS | L OWS | erdues
1|00 AIA039Y 3)BI0.LING
- o - ORI Vi
os'o| | suapiad(yyBozusg| z+z-161| NG | 9
or'o aueosipue(y'e)zueqiq| £-0L-£5| NE | 9
0§°0 ouaidd(pa-gz'1Jouopuy| g-6¢-col| NA | 9
0L'0 susid(e)ozuagl| $-76-05| NE | 9
040 suaimong(y)ozuetl| 6-3¢-L07) N& | )
0L'0 suagumieng(qozueg) T-66-507| N8 | 9
s 100 we(eguditioo-u-ia} o-pg-LL1) NG | 9
&hzy 100] | | owmqud(iAxon -] L18-L11] NE | S
P st r oy oc'o] A k)| 61081z NE | §
%oz | o0 | su<
Qdy |
ojuFig [syueg | 4 O | 'ady ade| Q jueg N ossma| 38 :
proia | dmba | 00 g |9 SW | g5 | g (ST pausen| Q% | B0, | du ey eyt 3V # 8V |VNE| St
A9 |.quen | ANED :
7S SRR igopdureg Jo # i# 1ioday Kioreioqe] :hojRioqe]
54 yog 755, L35 - A - TRR09 4 D00MY Haf0ig oIS

) ¢ 9884

s2jueliQ ajnejoAleg




otd

SO VYO WM Sk pOPRIS  TBNON HIUE DT g

/ -~ A T 7 - ~ oz'o] jovedaoB L6 Y'T] EESs] V ) €

200 N e e s 0z'0| A jowtidotonon ozl . zo0-e8| v | €

100} 2] euapeusdopiovioporxal] -Li~LL) N1 €

0r'0f 4 susjueulpN-g|  9-L5-16] NE | T

f o P |- . ozl o] touaydidpeu-goomory] 0ses| ¥ | T

- — -~ |/ _ j00] |, swipunqoomanoH| E-R9-i| NE |

R I L 100 A suyueoiom)-p| §-L-901| NA § T

1 os0] ] " awmgpyden] 02716 NA | T

1 7 7 ! 1] 0z suszusqeaolo 471 1-TH-0TL NE | ¢

_ _ ozl A} fouaydosopid-r'z) T-e8-0zt] v | €

B e R I I |

070~ jouaydiAyauq-'z| 6297501 V ] T

00| - Jousydonjni-z| 55488 ¥V | €

ov'e| suozoidon)t  [-65+BL"NE | T

t 17 7 07o| A auwszueqoniy| €-g6-86| NA | T

-+ e DE‘0fn sweigeosopeuxat|  1-ziasl NE | o

~+ 4 A ol | ounmmpddond Keiposesunen L-pe-129] NA | 1

T - |~ s [ 000~ jousdiipapiey| s-vy00l] v ! 1

. . 100 p | -eype(ddordosioioneTa] 109801 NE | |

— |~ A 0L0[~] - toundl SN LBrs6) Y | 1

. oropa | aeTmIqIONPIQ-Z' || t-05-56] NE |1

4 - |~ | - ‘ 050{ o] awmmegaopoigy'l] L9v-o0t] NE | L

, | 090}, suszusqOIOOL-E'L | 1-EL-195) NE | "1

[ -1 | 7 \ | | ool jousydoioMr7| s-ess6| vV | 4

! Vol T ocol ~| eawtikpeemomozme| ryeitt] Na |

! = |~ i /2 s ogol~| - voueg| Tses0l| ¥ ] 1

wor | 569 | qoe | 1 ‘ ]
™ wiueg | suse] ood | ady ady WiUE)E Em_v ; ay |} . "

AN Diel | diiba un_._n S |GSW] SW | gq 10B0T) 83T | poinapy | a% gy | Weaumuy 1, 1O - BAWN #8V0 VN8| 8l
914 | A9D o | aueD Y o Vol

e ? | ausg | W N R
T2, T 7 IREF sywra T e R SR LY
” ‘ T _ DOTCE PR

\:Q.w w& 14 Woday Ks0jB10087 ) N.Q T AI018i0QE]

i5(1) 3|dwsg Ai0ji0qeT % J0DMVEY) ) PPTL waloud S

y | 88ed (0£Z8 POIIS 9+8 MS) mu_:ma._o m_am_o>_Eam . xh\ 4 QQ _w& 297 w.v



128 .

y 7 o8eg

igjuauIao

1 - - ovol A sununpue(vlozueg|  £-65-05| NG | §

100) A suipizueqoiopId-E'e] ~ 1-p6-16| N8 | §

_ 1ol A apmydidzuagiing|  La9-S| N | §

[ 2 ool . ouAd| 0006TI| NG | §

, . 09'0[ » suempupionid| o902 | NG | ¥

il 10°0] A amepdlAma-uia|  Thivs| NG | @

! 1ol sjozegied|  g-pL98| NE | #

Nl oL'o] A owongury| (71071 | N& | v

il oL'of » suenpusuod|  g-10-68] NE | ¥

, - bl 50°0[: - " oumydasopyomuag|  §98e£8 V | ¥

— A | ovols suszusdodojyoexetl] “1-p-g1i | NE | ¢

{ 01p| 4 | suihuayd-iusydomoig-p] €-55-101| N6 | ¥

100 - | (1) oupumpdusydiposonn-N]  9-DE-98{ N | #,

ool | -jevaydifpawegonuia-9'p}  1-25+pES] V| ¥

100~ ‘aupfjusonipey| 9-10-001] N6 | €

06°0|” ouddon3|  L-EL-98) NS [ £

07'0] | spapuagd-iKuoydosolyy-p| €-ZL-600L| NE | €

100 smEpudAipea) - T-99-v8| NAL | €

— /" ‘0z0] A swenjooapid'7| Zp1cITl] NE | €

e Pal - uisgozuaqy| 6-po-zEl| WA | €

l; A ool ~ pueydoiN-v| L7000} ¥ | €

00| 4 pouaydonia-y's) - s8T15{ V| €

- e 06'0 C oveymdneoy| 6zees| NE | €

\ | 100} A supuson-g| 76066 N | €

| ! -ozo| owneleu-9'7|  707909) N8 | €

| | \ 06'0] A auojypduucay |  -9¢-80T) Net | €

! |- _ o0l spppndigaunal e-t1e1€1 NG | €

i I 1 100j | sprmonin-g| © wyi-38) NE | €

P Al A / “o80] swopmpyduuoson 7| . L-gs-16) NE | €

e s | dna | QM| asw | sw |20 ason|so el % | e AL INVN #8vo [vnels

pield ADD 1SR *qleD L ‘

\ "qii8D .

F— IXIeN gopdwies Jo 4 1 Hoday AI01BI0G8 ] :Kioteioge]

waford/ang

sy PRE [958 - 445 - “@M. TR 4 0007Y

sojuebaQ e|pRjoMWeS




(44

(N8) Zip-auollind 59 §1

(NeD) 2IpousmsiiyD i€ 81

(NE) 01 p-pudlijteuard :p §i

(n@) o1p<usyydausoy i€ §) (NG) Ep-oRlpudan 281 (N pPoUsTOIOlPIa-Y' | i1 I
T [
ema dem L —
B
e r
L5 €1 {P0-5 8] | L0-9 81 (WU 61| LY-¥ B) [RosR-p ){ 1%-¢ 51 [Rosu-g 61 LH-Z 61 |Pun-Z §1] Lu-} 81 [0ose-i gt]  |dwieg
S50 piepus)§ [ewIu]
(N p-ouszusqoORICT | 18 DS (V) Pp-10uRUsRIONMOT-T iL DINS
(V) jouaydowoigy 1 -9'9° 19 NS (v) jouaydosoni3-7 :g JWS {¥) op-jouatd :p JNS
(N&) pip-1AuaqdioL-d i JNS (N8) [Huaydiqeionid-T i IS {NE) §P-a¥R7UIOLIN | DS
L\u\\..w\.u\..\!\u L
: L
o
) B)UAUAMIOY) Gows|sows|sows|sons|roms|cons|zons | oms| edwes
SaIR0 AJ19A009Y] 01680.aDG v
= P n,si\ﬁw.\.jm..
05°0| aualand(y'Bozvag] z-vz-165| Ng | 9
oro| A auramrue(y'alzusqia|  €-04€5| N8 | 9
0s'0] | ousdd(po-g'z')ouspur! §-6¢-£61) NE | 9
ool A susidd(wporusg| -ze-05| Ng | 9
oo p|  oueweienp(pozuog| 6-s0-Loz| Ne | 9
olo| A suspusionp(ozueg| 2o66-07| Nd | 9
o] A appidideoaal ops-L1l) NE | 9
f ] 1ol - | sepEpydixeyina-emg] LigLll) Na | S
/ c by, oo} sussAnd{ 6-1083Z| NA | §
. 660 .
& %02 1%00> $0'<
wjueig |syueig] 00 | gay ady| a sjueg o | A4 |
Ao \nwow\ dng | 0S| S | G50 6o (99T powgon) o |2, | aw pesseal Gy sl 3w #8V0 [vNa| 8l
Pield ADD | “alied
] ) Qe
52 uiEp :ea|dureg Jo 4 14 Moday Aoioq] hI01240q%]
. . P el "
isif Yyoneg] 7957485 - B~ TRRI% 4 D00y iwafosgAus
s ¢ o8eg soueBiQ ejjjejoAWIes




QQM.\% 1918 o Ag pemdlAYy

*spanodWoo YN S8 3m03 PopEYS 0N unuﬁu.aﬂ—cu

R L r 7 sl i 2l BRI
— Soe [haa eosa-z)  SSL011

£

A
1
H

e W

il

R o
|
\
—
1
\
|
!

!i‘ﬁi‘mcﬂammm-

oz w.z..an
ouowEed-C-apew-y] 1701801
wLgowoigl - T-ST-SL

ol P T T R T )

L —A——1
- +
WS e, oy

—] : —t : , . g %EEGESEEE,

o EQBE%S_Em

T ot sprios ss_ Zigai

BRI

. Cfong EEPEE S AT B

T TTD T H Ok S s s AojRioqs] — A DL 4 podoy Lioeqe] ) haeioqe]
7S [ wdussios T /- TG T BRHDD # 000N N 7 T pefoiaous
» | aBeg (0978 POUISI 9¢8 MS) $o1uEBI0 8|EIOA AT th RIS

7 LeL 550
-




. _ 61-d .

s oI LGP _ ,

e | To9~ um o Q»NQ
) Eo h% bgc ‘9ao- - 100 E®= | smpon .r.« %ﬁgum,ﬂ. : gp-auenfo], ;€ DS
’ - a2l o) usr\u ' auezusqosongi-+*1 1T S1 %.oﬁﬁoo._oﬁoﬁ.n.d TTINS

saa- oo »n%%..\wo? " oo~ heoo~ 2o~
1I||\||||\|n\.||l\|||ll¢ . .
N¢ 16308 o) .. SUBYISTNIOIYOOROIH ‘181 onuaao@o.asaoﬁohmé i1 OWS

” /s o
. \\ - | o _ \ — ,

/ o

Taol

T 7

ET L 0]

UT2e O] \

=] e

V51 0] \

5% 1 sdwes

(0978 POWIN 998 MS) 81810 E%,_sw _us_s:_ pue bgouom snao:_.m

isopdurss JO # 1 Hoday 10123098

R [ SN~ Em\w\mﬂmﬁauou%

AL LY

0 7 98sg

" 1haoyeioqe]
psfoad s
noEwm._o 2|nEIoA



31-g
s

758 sareq § Ad pamalAdYy

*sprnodings YO aLe s0l popRyS  ISNON 1JUINWOD)

R P %!\C \wt_.\— .

= AU [ARA ?.mma_ﬁ.ﬂ T gsL0rt

~ TEoTousiAx| -0t ]
VAT ~——Smikg| _s-Lro0l

- ~ g ezusapa| 100l
s oo S SRR % o Wi SO W DT T o AR < L T A O
N B B ] - 3 Amxgieeeniol  £-§8-801
— * !5352%&«._.._ ném&h
e T T L T L OB, . R 10]4IRHAL BER
PN AR TR SRS SEN S R AT it o e ncoﬁxu:.n m..np.;m
: T 293:& TApenp] " 1-01-801
_ . - opowong|.__ C-SUShl.
1 o_snnﬁﬁo%_?m.—és. 9-20°19001
45 T JUPERVHL - CTLRALL]
y ﬁsﬁpsio_h.n M £-00-6L

r §is - 7

i

PN 3

ROCHE FEIEE S PN Sl S o
, i
\
]

L
Y j By
1 |
\ ]
) |
i

\
y
y
A

\

7
e
\
N

“'“Nﬁ'ﬂ?&nb&mﬁﬂﬂﬂmmrﬁmmhmm

h ‘Nﬁm‘.wn 84 n&.wm_ | TR & sPoeIN

19(]] ojdureg Alomi0qe] .m Th \.vi 7 i podoy As0reioqe] )7 1A107BI0GE]
=l 4o X8 7 wedums o4 /25- ST wbm 572 1 D00
y | aBeg (0978 POWISIAL 978 MS) sojueBiQ 81e|CA

“.\\\ ey 9h RS



6l-d _

U gprouozusqoioy) i ST gp-oueno, € DINS
_ suwzuoqRIONGIA-p' TSI YP-OUBYROIIRIC-TT T DNS
¢S} IO uﬁﬁuﬂoﬁﬁoﬁ?ﬁ | B auszusqolongowoig-y 1T JNS ’

N N B V4

—

L~

RN Teom | voms |
gst | 8l gsl - |z | we - EONS | hoMS . st

{0978 POYRI 978 Bmv e E%:Sm _E._s:_ pue agooom sauo::m _

| &E%zbaeomﬁ — T omoqe
ooy T L Repudes

sapeBiQ SIBIOA

;
ThH IR . aoa:am o
'S4 yored

0 7 33ed



o
-uopRaunou Joud seinbes 10¥3
aE g ‘810 _Aq poaeoey 0| S eupp o o ¥R ‘BI0 | o
Awq L) Tapewspbuedel sl __ %¥Q ‘810 o A PRSP Y €
"R ‘Bio ~Tooea S| OFvay) WAL 10/5//5 wea JZLr B0 S TIIRF A A peamoan 2
91eQ 810 T PRrbupE S| OFL /7 WL /Y/Ejqemg o “8i0 peysinbujed T
@je( L) To poran B A5 WL/Y/1//T ® 80 : q POAEOAY °1
ajeq ‘610 Ta peusrbuuy]  ©AS/ i To-li~§ 9eQ 5 4] Blo ~—m £ peusinbuey’}
Jodes cjeiedos we Jif 05€9ch T IBec-ShRlSelonIseM i) i i Zouours PIFRN| - - SHGWION
. jZeaovareciomiven| Y ; uekg LiGRY ures )
ROV UONEERTQ/ABIOY | | W winRublg olueN ‘oduieg;
10) Jode1 |RUrS/PUSTH} R VL PopEnoPeN - "Rg selduiEg WnioY
oN[] S0A [7] 9Peaotd Eied ME) i T e i Qofr]  »A20S) wARg /L [ ] 9wil punoieuing
onN ] A [A] aa3 e . — - qeAg jeseasiQ IR Voo o) Wined[] . (esodsid eldwes)
isuswRnbay DO/SUCHINYSU| [8102dS seoWed Rt < e P oNA] ALl AWM ,
S {006) eweg/eldiy| vs 9 | ov To] s |/ coloee | Q[0 ~90-¥O-06Z-NOVIL|  500-2808S0
35015 {0°00¢€ 1SYH) 2908 BUIMED) . i , N ,
‘ wngull vs ) o s T 1 s | =m0 U9 o Q0 .m.-,@d 50-uO0ECNOVIL|  00-C80S80
v o7 § GRaHAL B8148i0) VS ) 5T [ov] s |9/ o oee |- U018 ('0-90-uD-0EC-NOVIL| -E00°Z80850
" 1Lp2/0108) SR YL, '(0L2BIS00NS : _ ) R .
B 005 (0529 SDOA| W8 | D S (Wt | oV | S | Fod/no )19 0eL T [5- O'@ -60-49-0ET-NOVrid ©.700-280850,
, {o0e) elR@/Rudv| VS 5] o |wmee | © | s [z oW oez.| O'0 |8 o.c-mo.uw.omn.:o.qﬁ 900160850
580,0 {0'00€ SVH) 92dg elWED _ : , ,
A T Ve | ® | o | e | 2| S | ez Wepoeg | O § @( “S0-yo-0Enovel 00-160580
07 UsieaHdL (98100 ¥e 9 or T 1ov ]| 8 | ogy o ile eez } 9 REE “(-s0-do-0ez-NOVIL €£00-460550
(1.47L/0309) SIEPI 1YL ‘(DLZ8)S00NS , . , -
o % (08¢8) SOOA} V8 D) or | Mzl OV | S e o (18 oez | VO|se0 “50-u9-0EC-NOVIL| - 200°160950
at pogsennay 1 adhl | poigeit | or@iv | SWABA odAL | xmew pRjooted - TN L) wdeq =2 Tojeao ] ejawes "LopoRig-oN eldwes
#dwis €7 oUW 3 IPpukitd e |vopoonog | eweser [ JBUENOD | o1duies Guounieea  |ous u3 |Bumubeal - - ©O1 adwes ¥3 _ o
128 o ANBRTBTGNY PSIOSN 0085 %08 Od , {OWS 1% SIENEARJAQ" 80UBI3}N : , Bl Uoel] ©  UONRI0T
ﬁ\omo T.m&-u.sczoucs sqe [EUGlEN EpUBS (oL Hi8 T weRIap NS ONG O) Hodey puss WraQkod0 'O JAPJO ROINRS
VAL A T7oN 00D AQ pesenn [ SOIETySAuEIIINd 'd eUDHAAPEIOT ONS T eipN3. - YON ‘Jey #00qho
) painbey WONERIRA ™) ™A Dujooupud oW uepedseq | TVO/OEZIB0RH/ES  iPPOD MIueD Pioood
pusdog uyer o) podeyhseuuiieidPws {7 welea oD qE ML T sowen 10[0id
waieQ VHOH : R R SO0 ang  Hebeuey yse.1/0efold
wonEzsprIeND wsemZ] SE T il e ~ZB0VEE)9 9IS E/ON Fed
I _aacens. . .. |000RIY _ "ON HMVIYS _ \_\ T oN Yy
- A -V C QU e

AQOLSND 40 NIVHO GNV LS3N03Y SISATYNY.

P N L T L

R N L



{ogze) sDOA| 8l D [toHOy[iloye| © |-mid et fno]|' oez | WN L8 L-89-0eZ-NOV 100-001550
(o06) eg/EuclY] V8 | 9 o |moos| 9 | S ] 107 4}9] o€z G'Sls §o0uo-0Ez N0Vl 00-960550
$5019 (0'00€ ISYH) 08dg BlILED
wnipl] ve 3] o | e | © s U Ro gl oee | Vs m.s.mm.omm.:os# ¥00-5605S0
_ 0y d GuelHdL'Ge1| v8 | 9 or W | ov | s |sEnoie e | Cg|E C-L0-HD-0EC-NOVIL| £00°860950
£11A-10 '(12p£ /0100) SEPW Tv.L '(0.28) SO0AS
oo (0828) SOOA| VS ) 5 T | ov 1§ ([ ho W9 oz | .58 & ~L0uoeeznovil 200-560550
{006) eeE/EYdlY| VS 2 or | wio0s ¢ 9 ] no 19l otz | @< | 0'G-00-HO-08T-NOVIL S00-¥80SS0
ssoi9 (0°008 ISYH) seds BlIweD ,
uwnpLt v8 ) 9 > e | © | 5 Aoy eee| 0% § 05 ~90~8D-0E2-NOVTL| #00-#60850°
O § G ndLeerd] vs | 9 5T w | ov | 8 @) o 1iq e | 0 w.Qw__-mo.mw-omu-:o,qE £00-760550
IA-10 “(}2p4 10408) S VL "(0278) SDOAS ] g
045 (09z8) SOOA| V8 ) 5 Trss | av | s |07)] o 9] oee | Q' 38 0'G80-4O-0E2NOVIL Z00-7609S0
{00s6) ewg/eydiv| NG 5) ¥ | Moos | © 5 So/no 9] 0z | Q'Y Na-UY -80-29-0£Z-NOVIL| S00-€60950°
58019 (0°00€ 1SVH) 9045 BUWED ‘
_ wnghl| na | © 5T 5 | 5 | S50 g oz | O |ACQ{-eo-uo-0eenovrl $00-£60550
| oy O (5108) Hdl "eeid| NG 3] or T T ov | 8 |J2e/io 1Y) o | O |na U(-00-45-0E2-NOVTL| £00-860550
Ei| o (9L 10108) ¥R TV, (0L28) BOOAS .
Cd~ (09Z8) sSDOA NG 5) 5 Tl | ov | s |gee/no il oz T QO NO-97-90-40-0£Z-NOVI'L] 200-€60850
paysanbeit S0 | Powem | oM | ewnjo | edhl [ XaeN | 'pemeiod ToN aus [ (v) vadeq 1Eiep UOReoo) sjdilfeg | uepoRld
sjdweg G polpepy 3 JpLIsied apduwrg|vepoRiog | -Maseld NS adweg| (W ewiempg | u3  [Bumuibed Jo q) sichues H3 -op etdwes
esn gl TOWS 1 ojqefieat) AQT 2IudiooY wooy Buiping
sy oo 1| UOYEIOT]
SOTOTOSELL TN ASELARII} Spio0 ong JeBuEp Ham LAoe{tid E ,
-DOJRIV

(uonenunuo) %smsu JO

AHOLVHOEYT LOVELINOD

uteyn puy jsenbay sishjeuy



&

‘uogeayol Joud saiinbal TOUT Pl w::EuEﬁ._. Aeg m_. B L
Jount R0 B0 . Aq pawecey Bl AL ojeQ 0 Aq pealecoy] ¢
L g "By . .Aapeympbued'g) L R0 ) A peysinbuier 'S
ol oRg ‘810 Taponecay | O < ¢hH @ L0 neQ J7 7y D, - 4 peASoYd T
CT oRG BiQ ¥ povspbuey’s| 4 A L apq 22F Y BI0 paysinbuley'z
P (] 810 Tapooad 7| o8 94 sl /0T we 7/ penjeoRy '}
ounL (9 ‘i0 Ta posbuea Y| O£ 77 wuL-AF- /9 wea ¥4 NN Aq peysnbuied'L
L S "ModeJ ejziedat $¢ }5Yf SSTOld, " L9TESVRISE I BMOM 7 LoV R L g pstie|  siequip
i : ﬁgﬁsiﬁu,wﬁ HH ueRy VIGOH| . - wmay
5%%:5%:&0%&58 T ainjeubls owEN ~ epdhies
10} oGP [jRura/puog L By SF vsuse N : _ ~ tAg so|dwiRg Winey
oN{T] SOA [7] oDENORd BRa mEN L e e A 0. +ARQSE M Lfeal [ awil punodewdn)
en[] seA [7] aa3l: R sifbepirg s T qeAd{esodsia [#] TR0 & whe [ [E80dsiq a|dwes
cususimbey op/suononsw ds Gl () SIS iBnERN pithUeS "oN "1 SN sekll vy
(008) Breg/eydiv{)iwe o oy jmos | 9 |8 I S Q.Q :o.O\Q.mo.mw.fmm.::o%» 500-,60550
gyH) 2edg ewwes| NJ . " N
T :&m g 9 oF we |9 [ s i ECRIE AR iQ Ag-() () so-yo-keznovrL #00-L60550
j OFGIEraHaL GRKDP] |4 5] % op &1 B R , . = 1 B0 - T E00-2B08
: _:Eesﬁ&f oo Y,mc Nk ov | s |[G=] no .m, tee | () ,Q NG- ()#() "S0-¥S-1ETNOVIL _.mﬂn,aomwo
0B 0828) 500N &v.mQ 9 o [ms [ov | 5 |G M0 )19 e |-QQ|nd 0[] s0S-iez-NOVL) :200L80950
{006) ®eg/eudiv| VS B oF | woos | 9 s [FR] N0 el 82 | Q°Q| & 0% So-uo-leZNoviLl| 500-960850
ﬁ 850.0 (0°00€ 1SYH) oedg BuILED . 1 _f _ . ) : .
. wnpdl| ve 5 | o | we[9] & (5[ 110" )) 9] e 001 500 -50-HO-IEE-NOVFL|  $00-860850
" Oy ¢ 6,85& sy T 8 |- o | ¥ |9v] s [kl o NEEARAYE oo-ma.mo.gn-:oﬂp S?m@ommo
.:E.a.@ SN TV 042818 00AS ] , ) " :
Eits h_ “oyL) (08C8) SOOA| V8 | 9O 5 Tmer [ov] s (U] o |8 ez | V). o.m?m@.rmu.:oﬂp Noa.mmommo:
LK ,
al papanboy 23kl | pogen | ovomv | ewnion | eddi 1 xRen papeieD oN | &) wdda e U UORE30 | SRS iR~ ON %_snm
eyduiss gv) POLRR 2 jeind sidues |uopoogon | omeserd [ ouERES |edwes | (Mauiiied (TS H3 BuiBeq 0 ) ojchuies H3
T Lis AN enbRNBNaY ¥ 0-S "0a8S %08 Od . neimwm BIQE[IEABIAQ ] POUIDION ' By 4oL =£wnoo._
(aiqBAng Sjunceoy) S (BUDREN BIpUSS ‘0L HE udsuer E0S o:ms..&euﬁs 1020l040  'ON Jep0 olMes
T TON D03 Aq peeser ] T SBISPYRESEING 'd  SUNGIORINOD ONE ) TTTRL0M3  UON ey oeabed
: pannbey UOREPIIA[T] wqu) BuyesuBug jeioued “uoysu}seg) 98 TYQ/LEZ/BOELUT  FepeQ jepwan powey
puridon uyop o) podeskmuuyeidipwes {7 | We}epy  Joeued qe] _ g BUS teiweN J09f0id
e voN |9 v el L “SUfoD eng  HeBeusyyme /elaid)
vogezepeED oL 5 i Jihpuddycamdiaecinan| _ZB0LEEI0 :dojs jlewroN ‘e
€ 0OV , ‘oN YMWHVS | \Q "o YR
NA-:I....O.JI&@._ _Q , ey jedei

AQOLSND 40 NIVHD OGNV 1S3N03A SISATYNY

“m e s LA TSl AN R

Fmmssh mudndi, BN b

R~ -



! ..__m_ Bkl I W 3 h i i m_.ﬁwmm: h e i i i : Ty p ._._1 T s
TGoseTs50n] 8L | © [1oHor|Mope]| © | Ma SHe| V0 J79 ez | N ~Ta1-uErIE2-NOVrL] h00-104850 |«
{oo6) eegreydly v | B s Twos | © | 8 ep/oll7 e | @S s 0'g ~50-HE- 1 EZ-NOVI-L| S00°660550
ss015 (0'00¢ 1SYH) 9adg BUIWED X )
Wnpll w8 | 9 5 T | © | S [Peh\H0 T e [ U2 5 @G-80~ ET NOVIL So.mm.omw.m_a
OV q Gost ndL e ¥S8 | O =T [ov | s Weph /0T 7| e | O'S|¥ TS 80-t9r vEC-NOVTL| £00-880990
-0 " (12pl 10 109) SO VL (0426} 8DOAS| -
075 (0gz8l SO0A| V8 | 9 s | ov | § (&l H0 77| 1ee oS S 0'5-80°US L ETNOVIL 200660550 I
{ooe) wegreudiv| REY| © o mos | © [ 8 |Qipl O e | QG {505 S0-uD-+EZ-NOWVrL 500-860850 1
8010 (0'00E 1SYH) 034§ BUIUIED s
. wniuLl gy [5) o | e | © s (o) o 7 ez Q% S 0'r50-uo-1EZ-NOVIL ¥00-880550 |1
m 79q Gioe) hdl ‘e RO D % | B |9V} S iR Ao 114 ez 'S 5 0G-50-u9-kEe-novrl £00-880550 i
Lt A0 *(11pL 0108) siEw VL '(028) SOONS) -
, Ovo (0978) SOOA| Tg | © ST [ ov | 8 [(Qp) Mo V1) vee G 1§ ¢'<y-80-dor1eZ-NOVIL T00-860550 |
" pejsonbey odhy | pouiy | oM owniop, | PdAL | MBEI popeion  [ON ods | () weea [E10R UOREDDT Bidwieg | uoneRld
powga 3 JopuRiEd ordwisg | usioaten | -AeSRId RUEI0D adwes] () swiieied w3 |Bumubed Jo Q) edwieg ¥ -op ahies
TOWS 3¢ a1qelieas) AQT @ougiajey , wooy Bujping
W TOZO L ToN peLe O] S0 w5 IBUEH A8LAoeid | By o sy

-O0RIV

(uopgenupuod) Apoysng JO WEUD PUV jsenbay sisAjeuy
AMOLVHOBYT LOVELINOD

g "
fAni ) ANceE T A0



e

S
"uopRIyROU soud ug_....e 193 ‘ewill u::ﬁu.::.— AeQ S) 2 L
emg . ‘Bip Aq pensoey 9 ajeQ . A panacey €
L] ‘B0 Aq pavspRMIRY B
##Q o A &q pawecey ‘g
9eQ ‘810 K paysinbuied's: w\Q\ns_._\e\ L/ ora
] 1o Aq penRosy ‘v n\m\w \ oE:. Jof /9 e Z.L
apg ‘610 T pousiReY ¥ JG/17 aEa £ ELA :
Trodes GIERTOR € 15N S5POId e Shg ) Simy . sJeqiuapy
1TeESrAmEIOMVUD] 2 d & o ek UKoY WES)L
hsémo\ncﬂmzoaﬂcﬁe%&go e sineabls SIVEN osydes
0} pode) ewr-o/puRs, (i m% .,.ﬁ vaﬁ%uoz _ :Ag sejdweg viney
eN[] oA [] vowrosd mea medls U : Hips SESIIESE LfRQ L [ ] owi) punoseuint
N seA [A) aqz MR e e e E a8 Fq eoMRIA[A]  WoHD o) wimerl[ ) [EsoCsia v (TS
2 mpeunambey oaaeo_ﬂ.:ts.a.u&i S OWEE R Daoe]l ot o jed oNAl sep ] ETLL
(eBuey &&9 5h08) Hdl] &3 5 [Tonor |meme | © | mia {IEH /o \\ o] oez VIN 183-80-022-NOVIL] 0107089550
sBusy /65510 5708 Hdl| 63 G} ov | e | 9V | MO 2 Ao Yo oee | VN J83-uo-0eZ-NOVrL| 600-089550 |
(gsL)e#0) 83 | 9 S [0 | 4 | MG |Je|) 00 W Bl oee | N lgo-uo-ote-novrL] 800-0885S0  1{
{0'00e) oeds ewwes| g3 s Foni v At | @ | mia |[[ETT Ao 1)e] oee ViN 53 90-08C-NOVrL| 200088550, X
(Gos) &g sseiD/eudly $s0I0| B3 S  [EONH 'K .7} d | mia hm;: no {] 8| oge | VN TE3-NO-06Z-NOVRL|  900-088350 - IR
. wnput| €3 ) o | o | Ov | MO |[ G} O f{o] oee | WM lga-wo-oeznovrl|  soo-oessso W
(1I7Ljor00) STVIEA Ivi| 83 | © [EONH E; _%:Bﬂm a | ma [l a0 :‘.m_ 0ez | WN |83 80-06c-NOVIL]  ¥00-088550 |
[
0[78) ¥00AS| 83 9 ov | R | OV j M qw: mIIEEEARLE] [E3US-06CNOVrL|  £00-088850
o {o5z8) sOOA] &3 s Ton sy [mome | © | M | Ge\| /W07 [] 8] oe2 VN l83-uo-0ee-NOVIL| 200088650 . W
Yo peysenboy sdhy | pouen | ovey | unpA | sdhL | xien peIoaHoD on [@wdeg|  UeRQ uoieoo] sidubs uofori4-oN aduies
syduieg 47 powgaw '3 IRy sicwes |uoppeion | suemeg | UKD | sidwes (ylewitoeg  |ous y3 | Suubeg 10 ) AElES ¥3
778 VN 'SnBINbRaY FSFC-SM 0068 XPf Od {OnsS®E ¢3m_.u>£>o.~ aausiajay ololly ® BRIy 4ooL woneapT
 fageked sjunooay) SQET] [RUOHEN BIpURS 101 IR . sy RS OVG o1 BedBY puag (01040 ON J9RIO BOIRS
ToN 000 A4 peseRei ] _ ) CRIE-FyBAUBSENd 'd JaUCHADEIIT OIS VgoNg CONed sooqboT]
pRanbey ORSPIRA ] sqer] Supeau|iug ususg wapeuseq ge| TVOIDEZ/B0CHAT + 9P00 JopeD piooon
oy podeshsupupeigipes [, ] oBoD 4e opons |,  ewen paloid
“wopgvaon _ {BOATY i o i T I L e SUfjog ey eDeuyy yee Lioefoid
. %ﬁoﬁ&uﬁaﬁi@ , : . ! o0 s hins e (AT L Rt G sades ] ...wo:.mmrm 1dols w_né.oz.imﬂ
- 0 T 9Beg m qe] jeuep

AQOLSND 40 NIVHO GNV 1S3N0D3A SISATVYNV

‘..»‘ [P Y VT s PLSTLAYER NTatal (0l 1Y AN LONT .._D,
i . .



T

~

‘uoneapou Joud sosnbai Oy el punorelinl e gL % L.

AQOL1SND 40 NIVHD GNV 153NN SISATVNY

P SR W WPV L ] (W AW . SN W AT )

aed R Aq PeneooY ‘B oL %Q B0 A4 panpooy ‘¢
8jRQ - 0s0 Aq pousinbuled 8 o | #pQ o A% poysINDUYe: €
) B0 Aq poaoeY ‘G a0 Wl e G PaNE0aY T
aeQ B T e elfL ¥ “big  pausinbual T
epQ ’ ecay ° 77wl A oRg Z 810 L7 PoAfORY |
e B0 Ao pesinbuiY 'y /il a7/ *i0 pousinbueY 'S
Srodei ymdes 5t oy vevids| | LI LE “Sfsf 4o, _ sieqwen
\ZesareieciamvaD|  Hd (cd,\kwﬁv ey oo weay
TIBD I IO O/AUBAUIED Wi ameubs RN pchueg
09 prodes jiowrapues, T L R iis 1VL pajenobeN TRg vorduies uin@
ﬁw N[ SO\ ﬁme%nag!E, e ‘: A e Q e T | Lheq s M Q). puRoiBUANy
inig \.&E s3A. (7] oaafli i et coRg o T ESGRRIG ] W0 o) L] ] {esodwiq sidies
iy T b L i 1 L bl ey oN 54 A AL VRN
{eBuey se0 5L08) Hdl] €3 S |Jonor |mope] © | miQ m&. J o y]epees| N leg-uo-l-zec-novrd]  010-388350
{ebuex (05411 5408) Hdl| €3 G} o | e | OV | Mid Thh] 00 |1 9| beeey WN Jagus-i-genovrl| 600-188ss0
(eet2) 0] 83 5} or | mosZ | d | MQ NTI fo 1'e|tzez| VN Jeauo-1-zeenovrL|  800-§88SS0 _
{0°00E) Seds euiliRD| B33 5 RoNA oY 17 | d | WA [Zhp| 10 TTeteez| wm JG3 0D 12ecNOvrL|  L00-388550
T006) B3 ssoiojeydly s5010| 83 © [EONHOF 1} d | Mid .@I 0 L] 8|veec| VN TE5-u9-r-ZecnovrL| 900-388ss0
wnjuil 83 5} op I ov | Mia _T:_ /10" 3§ gl gez | WIN To3-mo-l-cee-novrl|  §00-§88sS0
(IZFL0I00) SIVA3A WL 83 | © [EONH'OP _sm 2| d | WG vi.; K EZARLE Ve3-uerbCEC-NOVrL|  voo-§eesso
—0Z29) ®J0AS| €3 D | o | we |ov!ma _ﬂqZ...:o. TTelveez| wm a5 h-Zez-novrL| £00-$88950
TSR e |5 [ er [Woe | © | MG |Shp] 70 IEECARL (G5O 122 NOVIL| 200 §88S60
al paysenboy Sl poen | oo | union | edky | W poree] | ON | W) wesa TERQ UopEa0 | BWES GofPRI - ON SIS
adueg qe pospeii ¥ Jopmied oicuses |uoospon | suesmsg [ euiee] | prdues (weiunrepo  |ous 3 | buaubes J0 0] #hues ¥3 :
=718 FN enbIenbngly FeH0-Sh '008S 08 Od [ [OWS I o)|ge|ieAE)AQ" foudiajey QRO SEJSlL BedY Y9RL Ho{eIoT
(9iqeARG SIUNGSOY) SGET) [BUOREN BIPUES 0L IiE S T Gesuer DB OWS OHRdI0H PUES] JOEI04D  ON JpiO GoiRS
Ton-009 Ad PesTe ] TSR ERYBAUSIIING 'd  PUOU/PRUOD ONS glQua  “'ON ‘jey ¥e0q00T
pouiboy UoBEPHEA ] SqET DlpauBug [Ebe0 swopeupses qe| TVO/1-ZEC/B0R RN - 9PQD JeHeD pooY
o podeybeupueigipes [T Wy #p3 Rl 487 oy 2iS e efoid
=8 q YO o L KATAHLRS 00 oNg  uebeueyaeeLdoid
. %-—ﬂu %-i .u . j ot Do § __uA.. WALHIE ol _.m._ _._m. S it B .,« i y hm,o.w\.ﬂﬂwm oIS HEll ON weq
—)" 30 T obed . awY el

{naiy AmmL L ANT A0



X papiaoid ejep (pajsenbes ji) DI pue ynsal peysental iy | ¥1C
, X | . . . pepiA0id s1ayjenbd |enjoeRuey €L'2
INILL ONIQIOH LSYd O3AIF034 800
X -198550 % ©00-088550# STIWVS +8-WNINOHHO | X joLu sy ploH [4X7
_ . L x o T - pPUWIvL| LT
X papiacid @AjelEN T 042
. , : _ T “papoded (erqeoiidde ) |
% Kianooas seoes pue (Joue ewd|s z) Ajuepsoun sighjeue Ansiwusyoolpey BT
W Sa.nbi) JUeaHIub(s 1922400 DUISH PuB Spun Slepdoidde U] papodaleleg | 8T
X - paLiodal sjene] GNP |[E PUB PapIAcid 80108 UORNIC ~ LT
X — 7 popiAcid slequinu y0leq QD | - 8¢
X ~ 5 pUE VG 101 J0) 10 PUE 10g PepiA0Id Siw) U0KaRied 1 4
X (peysanbel mpepnod Ejep ajesjidnp aids Xpjeusenids xWieW | ¥'2
X TeTEnidad 'S0 ‘BN PapIAcId syl 80UBjdad08 pue sishjeue 0D £Z
i X 192103 pue ajerdwod {s)saquiny ouaiajel polen | 27T
_ X . ainjeubls ‘pamejAeiEleq |- LT
oN | seA _ uje|dxe ‘ou §|. : ON | S®A v : , "ON
LPOAOSBY _ { ¢8@Idwod _ U
_ ‘ | “Jodey AojeieqeT [BojAleuY . 0°C.
X PapIAGId UOewIojul 1d[esa] uodn uopipuo) | -8’}
X _ pongoal seidweseeq | L)
e 1091400 PUE paousIejal |
X 88049 (8)sequinu @jdwes INS PUe pepiaold (s)iequinyt ajdwes ge ol
X "~ a19|dwod pUE SHonuguod spJooR: Apolsno | | 61
X pejsanbai sasAjeuR Joj }98L03 2ARBAJESAId vl
X Pajsanbal SasABUE JO Sodl} puE # A0} BJENDSPR SLUNIOA Pdweg £l
X pejsenbal SasAjBUE 10} 1084100 (s}edA) Jouielog FA
_ v X . POIEp PUE PRjEMMI 38D Ajua BjEp - aje|diod Q00 uo Swel iy Ly
ON EEIN T uejdxe 'eu | oN | saA way RS _ ol ON
LpanjoseM ‘ 23jaldwoy | aun

uoneuLoju| E-mo.____u_._m piooay ApQISnD Jo uieyn pue 1senbey sisAeUY 0}

-uoieuejdxa ue anb pue pauooLy) Jo Bussiw s} “,mﬁ :.o:mm.:&c_u Aue ysew __Bo_wa ss|qe) eyl Ul

18508. .

: T _ —...qe A : u
o—vyoser 'ON DAS 139 1EAPARUY % 685p00 'g8Er00 's0e¥08  'ON DOV
907020 SZZL  'ON9SED  (ONITHHQ ¥ ALIS) LINN dO OAOHHY Svuary  ewen joaloid __ SNITI0D  Jepea josfoid -

(MAD) MBIABYH UOHEILIBA J9BHUCD




o sgndrsapionsad
wN | Ppue (seasojdxs ybiy) 0SE8 spoulew 10} popioid Bj2p UORRULIJUOI UWNIOO puoses ¢
X . o e ejeidiuod pue 1oewcd ‘papnioul aAjELeN 8'E
X meq/eydie ssosb Joj Buey 1oyoue;d sesSaIppe BAlRLE] LE
| S BaDIo0 U} PUOKSq BUOp SISAIEUE-,H. _
((jesuuayooipes) WA o 1a1 "IGW Qy) MO|B BIE S)NSAl) PRIOelepUn elleue
-0, ‘owebiou) 104 1O 3u) 8AOqeE 10 ojuebio 10} 1AW B4 8A0GE HUEIQ poLew
X w  punc} alieue-g, Apuenb pareunss -0, :papIACId sialjienb [emoesuUCD O
SHINVIE LNSWINDZ S .
50A NI 03103130 3QIHOTHO INITAHLIN B WOEA _
WNVIE diL DOA Ni 03103130 SQROTHO aNTTAHLIN | X _jow pue payiode, gjep (uewdinba pue ‘dii piey B-a) yueyq Buydwes (9
WiNVE QOHLIW STVIIW NI 3103130 KNIZTYO , SR
SHILYM HOH XNVIE QOHLIW
50A NI 03103130 3N3NT0L ® ANOTHD INTNAHLIW S - :
S710S "Hod sejdies |ie 10} J8lJ pue panoda. g1ep jueld juebeat 10 powieiN (e.
Y18 GOHLIW DOA NI 03103130 FCIHOTHI SNFIAHLIN | X A . - . EEepuelEg g
X se|duies oueblio (e 1o} JoW pue peyodes ejep QdH ajeoydnp yds xien (4
S R ’ —~ - se|dWes
SN Ansjweyooipel pue ojuefiouf e 10} oW pue papodal uoisipaid sidwes aeoydey (B
30NV.LdID0Y 3AISLNC WNIQOS B Y3400 ¥O4add | X uoisipald ¥’
SLINM ANSAOOTY Q3 IVE BHildS +0-WNINOUHO o -
a1dS MO SLINM AHIAODTH QT 1V ANOWLINY . X Jaw pue panoda) ejep Aanoda) esuds xwmein @
SLININ AXN3A00Y anbjuyos) AudeJbojeLolyd
Ga1Iv4 200-660850% T1dWVS J0A ¥Od 31voouuns | X - sef e Aq pazeue seidwes djueflo |[e JojJeul pue pepiodal Bjep ejeboung (a
Seidwes (& J0j jaw pue paliodai ‘>oﬁ=uu_m_,ww_aEww joijuDo Aojesogen (e
(be} SLIWIN AMIA0O3Y 4FIvd a1 oda | X R . foranooy €€
a X gojdwes |[e Joj J3W Jwj uonENUBND Z'E
: ejep o|dwes pue sejguies DD usemeq JUBISISU0D -
syun ¢saidwes |0§ 10} aimsiow B2Iad i et sod-senooo(d w pejiodal wnAkl
&(Byi/Bws Jo JeptyBu) wdd se papodas sigjew pue sojuebiouy oﬂ:oEuh_:uo.. afipsds
x | -oefoud 10 peyioads 10RueD J9stll puB XLQELW o4 10} gjeudosdde sjiun Bupiodaiary L'€
IEREDN wey | .A

" gighjeuy pue (s)uonoeid/oN dl sjdwes..au |

oveTERS TN E8a 0€

(PANUGUOD) MBIARY UOHESULIBA JOBAUCD




pepiaoid sBo) uni wawngsyy {8
Ansjweyoo(peY vy

papinosd sBoj uni juaunisuy (d

papiaoid uopnyip 1Buss doi (P

umu_>2a BEp mﬁEmm Hoeyd esussepaiul JDI (o

nuv_>2u :o_um.ﬁ__mo m:_acacoo g

papiaaid :o_uﬂn__mo _mz_s {e
(s{eyouw) sowebiou| g%

- papiaosd sBoj uns Juauwingsy (o

pepinoid uopeigied Buinupuod (4

papirozd uonesqyeo eyl (&
(2808 PUE 0,08 Pue 0EE8) DIJHIDD ZF

papiacad sBoj uni jswingsy| (@

pepineid eyep gousuuoped plepuels [Busiu (p

papiacud LopRIGHED Buinupuod (9

papla0sd uojeiqies eyl (9

no_u_>o._a v_uwco aunjnoy-z) (e
(‘ote ‘DL '00T8) SW/OD V'

SjusWWOD

. BN .88

NN

Em:

Tt

(PANURUOD) MOIASY UOHEIYLBA JOBAUCD

:o_ﬁcmE:ooo UoyepiEA u_._m :o:m._n__mo oy




2120

e —————

-Aq pesoiD

Tieeq

;pORWQNS SeM JSBNnbal LOI3LCI 8jep pue

ON _U : mm%

ral’ M céoada LSA) Aq pamanay

Jaquinu 1sanbes UORIRL00 JO yodas anuBULIOjUOIUCU :apinoad ‘ou §i

_ oe|dwiod S| mm.mxum,a._ Eyep SIV) ‘MeiARI BU) UD PosEd

Ozm

S9A 0 Lpaaosesun selvaouep m..$>>

SLOQNIOSOX/SIUBIWRD/SWRIG0.d

sisAreuy :

"oN coﬁﬁu\mﬁnemm

-pejoU USaq BABY SBIOUSIBP USIA 104 suopoeyysejdiues Ajuo is]

| (PBpIOUOD) MOIARY UORBILAA JORIUD

-mojeq a{gey ey) i sBuipul S SZUBWILNG.

_uopnIosaY Walqold 0's



RO

Records Center Code:  ER /1309 /230 DAT

SMO ANALYTICAL DATA ROUTING FORM

r

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: 6/12/01
Preliminary Final EDD Req’d EDD Rec’d
ARCOC Lab Lab ID Received Received YES NO YES NO
604306 - GEL 43904A 7/16/01 X X
604386, GEL 43904B. 1716/01 X X1 i
o3 :
604559 GEL 43904C 7/16/01 HEEIR
604561 GEL 43904D 7/16/01 (X1 1 [=] []
. Date
Correction Requested Correction
from Lab: ' Request #:
Corrections Received: Reguester:

Review Complete: -
Priority Data Faxed:
Preliminary Notification:

Final Transmittal:

£-1-0]  Signature: W), Pole e oo

Filed-in Records Center/ER:

Faxed To:

Person Notified:

-0 Transmitted To: C =\ \\ 2

Transmitted By: EQ L L NCA A .

Filed By:

Comments: Electronic data on Q:/SMO/STAR/EDD by COC

Do walbidatoen T/2/0/

Received (Records Center) By:




Supplemental
Risk



Sandia National Laborator-ies/New Mexico
Environmental Restoration Project

Supplemental Risk Document Supporting
Class 3 Permit Modification Process

October 2003

United States Department of Energy
Sandia Site Office




TABLE OF CONTENTS
LIST OF FIGURES ... oottt ce s s aesessrassrssesentreres e ssassas es shsmssasses s s snssesesanaanasasentaneasssansns iv
LIST OF TABLES ..ottt ieiierneireessesae e sstassssess e ne e ses st sns s ss b as s s ansar b s e esaa s b Se s amrananssyanssmneas v
LIST OF APPENDICES ....oreieiiteeeieeeteieertesesstesseasssessstsstns srssssss sessssssnsanssssnbassnsassnsnsassnssrnnssnss vii
ACRONYMS AND ABBREVIATIONS ...ttt imir e iramre s sms s bat e s anssa esaesons viil
1.0 INTRODUCTION. ..ot cccrteeieir e tere et eessist vt ces e sobbrsasess s ns e s essssmsbmnaesosante s e s s nnas snmsnsannen 1-1
P2 T © 1 T 7 O TP USROS P 2-1
21 SWMU 30: Reclamation Yard ... eiceieitissinnnninsssssesssinnesesisssnenas 2-1
211 Site Location and Operational History ........commneean. 2-1
21.2 Results of Risk AnalysiS ....cicoviieiviiimiieiencictie et 2-1
2.2 SWMU 33: Motor POOK ...t e s e 2-6
2.21 Site Location and Operational HiStory .........cccoevvevmcinvienemnnceceee, 2-6
2.2.2 Results of Risk ANGIYSIS .....ccoveeericirer i s s 2-6
2.3  Building 828 SHe......occcrviieiiiiiiiiiiicsir e e e 2-9
2.3.1 Site Location and Operational History ... 2-9
2.3.2 Results of RiSk ANAIYSIS .......ccvveereiimrinimer e e 2-9
X T 1 I 10 1 O O P PO U RPN 3-1
3.1 SWMU 114: Explosive Burn Pit........cooi e, 3-1
3.1.1 Site Location and Operational History ... icoevcriiinieiiciciiennenn R 3-1
3.1.2 Results of Risk ANalySiS .....ccco e veeeiin i 3-1
40 QU IB06.....oo e eeeetin s iser s e e eiseistestismsynessssansesvarantann s sns e ar b ema b4 4-1
4.1 SWMU 18: Concrete PAG...c.vvee e et ss e s s sabens et s esas 41
411 Site Location and Operational History ...........coovevieriniiinees eeeerenens 4-1
41.2 Results of Risk ANalySiS .......ccocooricreerris e e 4-1
42 SWMU 26: Burial Site (West Of TA-N) cooereeeeeeeeeer et veeeeseesesesesessssssesessssen .45
421 Site Location and Operational History ..........coeciiinnceninnnn, 4-5
4,22  Results of Risk Analysis........ccccceomvieviiniimienni s 4-5
4.3  SWMU 35:; Vibration Facility Oil Spill (TA-I) .ot aaneeen 4-8
4.3.1  Site Location and Operational HIStOry ... sssssssessssesssnnensd-8
4.3.2 Results of Risk ARAIYSIS .c..c.covvriviiiiiniiirreiee e e 4-8
ALM0-03/WP/SNLO3:r5361.doc i 840858.01 10/1-5IE)3 9:45 AM



TABLE OF CONTENTS (Continued)

44  SWMU 107: Explosives Test Area (Southeast TA-NI) ...vcveiiiinniinninicinneens 4-11
4.4.1 Site Location and Operational HiStory .........cccccrmmrcininnensinennn, 4-11
442  Results of Risk AnalySiS.....cccccoiiiiiinimniniiee e, 4-11
#4.5  SWMU 241: Storage Yard .......ooocecmreereir et s asssrsssssrnenes 4-14
451 Site Location and Operational History .......ccccccveveieicinicecciinnns 4-14
452 Results of Risk ANalysis.......c.cccoirviiiiiiiniien e 4-14
T 10 I T T S POt 5-1
5.1 SWMU 230: Storm Drain System Qutfall (for TA-IV) ....cccoiiivinninireninn, 5-1
5.1.1 Site Location and Operational HiStory .......coccccieicinniennseneenn 5-1
512 Results of Risk ANalySiS .....covvivieeievreiimiin ittt 5-1
5.2  SWMU 231: Storm Drain System Qutfall (for TA-IV) ...cooveviinicrinnnereenneeeene 5-4
5.2.1 Site Location and Operational HiSIory .....eoeveevrev it 5-4
5.2.2  Results of Risk AnalysiS .....ccccei et i e 5-4
53  SWMU 232-1: Storm Drain System Outfall .........coceeoiiii e 5-7
5.3.1 Site Location and Operational HiStory ... 5-7
5.3.2  Results of Risk Analysis ........ccccvniiiinii e 5-7
5.4  SWMU 232-2: Storm Drain System Outfall ...........occvimniniinninniinneccnencnnn. 5-10
5.4.1 Site Location and Operational History ........coovvcvmimmieremveeiciniiinenennnens 5-10
5.4.2  Results of Risk ANalysis .....ccoooiieeiriici 5-10
S0 T © 16 I - 7N O SO 6-1
6.1 SWMU 66; BOXCATr SIt .oeeeceiee et cerrcce s et er s s asn s ssenne s b s 6-1
6.1.1 Site Location and Operational HIStory ... 6-1
6.1.2  Results of Risk ANAIYSIS ....cooeieiccrciirerrre e i e se e O
A O 10 E T S O SRR TP TP 7-1
7.1 SWMU 94B: Debris/Soil Mound Area........coccoereiceceicee ettt 7-1
7.1 Site Location and Operational History ... 7-1
71.2 Resulis of Risk ANalYSiS ....cccccierrice e e 7-1
ALNO-03/WP/SNLO3:r5361.doc ’ ‘ i 840858.01 10/15/03 9:45 AM



TABLE OF CONTENTS (Concluded)

7.2 SWMU 94F: Light Airtransport Accident Resistant Container Discharge Pit.....7-4
7.2 Site Location and Operational HiStory ..........cccc.cecciiiiiinnniniinieninen 7-4
7.2.2  Results of Risk Analysis ........covoviiiierinnininnniisnissres et 7-4
7.3  SWMU 94H: LCBS Fuel Spill Site.....ccco e rcereitstinrsnisn e s seieeee e 7-7
7.3.1 Site Location and Operational Histofy ................................................ 7-7
7.3.2  Results of Risk Analysis .......coovmiiimriiiininienicimr et 7-7
2T T O 10 B 1 ORIt 8-1
8.1 SWMU 9: Burial Site/Open DUMP .......coiniminieinninieniissiisrsrseseres sssssne e 8-1
8.1.1 Site Location and Operational History .....c.cooveeiemmeievivenicnnicininnnnneens 8-1
8.1.2  Results of Risk ANalYSIS .....covneiricicr ittt e 8-1
eI O 1§ I 1 o 1 O OO P 9-1
9.1 B LI 11T OO 91
9.1.1 Site Location and Operational HiStory ........cccccvceivviiiicmnciieenn e 9-1
9.1.2 Results of Risk ANalysis ... e s 9-1
10,0 REFERENCES.....oco ettt e e e st s e s e e s b s s sms e s smn e smrerae 10-1
ALI0-03WPISNLO3:r5361.doc iii 840858.01 10/15/03 9:45 AM



LIST OF FIGURES
Figure
1 Location of SNL/NM SWMUs for Residential Risk Analysis,

: Albuquerque, NM. ...t 1-2
2.1.1-1 SWMU 30 Sampling LOCAtONS ....vevveeiiricirrc ettt 2-2
2.2.1-1 SWMU 33 Site Map and Borehole LoCation...........vovvevrmmmmvieicrieeinieneieesenennees, 2-7
2.3.1-1 Sample Locations, Former Building 828 ...........co..... et es s reaneerere e senanaen 2-10
3.1.1-1 SWMU 114 Confirmatory Sampling Locations & VCM Excavation

ACHVIIES 1eeviiciiiiiiiiiiieiciss s e s ms e s s s s ae e e s st saanaa s aaene 3-2

- 4.1.141 SWMU 18 Surface Soil Sample Locations ......c.ccereviieeiniieeneriereene e, 4-2

.4.2.1-1 SWMU 26 Surface Soil Sample Locations & Magnetic Anomalies................. ....4-6
4.3.1-1 SWMU 35 Sampling Events and Borehole Locations........ccc.evvcevieincieniennencen. 4-9
4.4.1-1 SWMU 107 Soil Sample Locations ....ccccvevieisnicivieinniennnnisessssissrecier e 4-12
4.5.1-1 Soil Sample Locations, 1999, SWMU 241.......coveiiiiiciinniiniee e 4-15
4.51-2 Soil Sample Locations, 1994 and 1996, SWMU 241 .................. ................... 4-16
51.11 Sampling Locations for SWMU 230 ... e s 5-2
5.2.1-1 Sampling Locations for SWMU 231 ........cciciinmenini i nensecin 5-5
5.3.11 Locations for Outfall 232-1 at SWMU 232.....c.coiiiiiiiiiiieriricn s svierenrerennns 5-8
5.4.11 Sampling Locations for Qutfall 232-2 at SWMU 232 ........oveiiiviieeveincninnennes 5-11
6.1.1-1 Features and Soil Sample Locations at Solid Waste Management Unit 66,

2oy (o LG 1 OO 6-2
7.4 .‘i~1 SWMU 94B Sampling LOCALIONS ......ccviiceiiiiciiimiiis st sarmsaee e 7-2
7.2.141 SWMU 94F Confirmatory Sample LocationS......cccvveevirvmeirimeecinissiee e 7-5
7.3.1-1 Schematic Diagram of SWMU 94 H VCA Confirmation DRO/GRO
, ' Sample LOCAtONS .....ccvivier ittt s sa s s s e s srne s 7-8
8.1.1-1 RFI & VCM Soil Sampling Locations at SWMU 9, Burial Site/Open Dump........ 8-2
9.1.4-1 TNT Site Borehole Localions .........coviiviiiiienioireccirnn sttt 9-2
AL 0-03/WPfSNLOH:r5361.ch v 840858.01 10/15/03 4:24 PM



LIST OF TABLES
Table
14 Location of Supplemental Information for Each SNL/NM SWMU or AOC
Proposed for NFA ... iersere et an et s en e 1-3
2.1.2-1 Human Health Risk Assessment Values for SWMU 30 Nonradiclogical
10710 10T PP 2-3
2.2.241 Human Health Risk Assessment Values for SWMU 33 Nonradiclogical
0 T - PO U PPN 2-8
2.3.2-1 Human Health Risk Assessment Values for AOC Building 828 Site
Nonradiological COCs ............. aermrorenas R 2-11
- 3.1.21 Human Health Risk Assessment Values for SWMU 114 Nonradiological
0 [ S 3-3
4.1.241 Human Health Risk Assessment Values for SWMU 18 Nonradiological
07 00T PP UR PP UP TP SR 4-3
4.2.2-1 Human Health Risk Assessment Values for SWMU 26 Nonradiological
07 T PPN 4-7
4.3.2-1 Human Health Risk Assessment Values for SWMU 35 Nonradiological
076 7T U ST TOROO 4-10
4.4.2-1 Human Health Risk Assessment Values for SWMU 107 Nonradiological
_ 070 03 O T UUUOS SRRt 4-13
4.5.2-1 Human Health Risk Assessment Values for SWMU 241 Nonradiological
01 10 SO SN 4-17
5.1.2-1 Human Health Risk Assessment Values for SWMU 230 Nonradiological
L1 10 T TR 5-3
5.2.2-1 Human Health Risk Assessment Values for SWMU 231 Nonradiological
COCS. curererer ettt it et sr st s s b s s b sa e e s e e b e be s s e e e ena e anenaenaas 5-6
5.3.2-1 Human Health Risk Assessment Values for SWMU 232-1 Nonradiological
00102 T O PSP OR PO 5-9
5.4.2-1 Hurman Health Risk Assessment Values for SWMU 232-2 Nonradiological
000 T RO RPN 5-12
6.1.2-1 Human Health Risk Assessment Values for SWMU 66 Nonradiological
COCS..uriiivirisierarens O P OO TR DR 6-3
AU10-03MPISNL03:;'5361.doc v 840858.01 10/15/03 9:45 AM



LIST OF TABLES (Concluded)

Table
7.1.2-1 Human Health Risk Assessment Vatues for SWMU 94B Nonradiological

0] 0 [0 OO UTOTPR P 7-3
7.2.2-1 Human Health Risk Assessment Values for SWMU 94F Nonradiological

L0 O 0 PSSO PRPPRONt 7-6
7.3.2-1 Human Health Risk Assessment Values for SWMU 94H Nonradiological

(001 07T OO OU UL 7-9
8.1.2-1 Human Health Risk Assessment Values for SWMU 8 Nonradiological

070 10 T TP OOPTRPRRt 8-3
9.1.21 Human Health Risk Assessment Values for the TNT Site COCs .....c.cuivnnnne, 9-3
ALM0-03MWP/SNLO3:r5361.doc Vi - 840858.01 10/15/03 9:45 AM



LIST OF APPENDICES
Appendix

1 Exposure Pathway Discussion for Chemical and Radionuclide Contamination,
Sandia National Laboratories/New Mexico

.2 Calculation of the Upper 95% Confidence Limits of Mean Concentrations

AL/10-03/WP/SNLD3:r5361.doc vii 840858.01 10/15/03 3:49 PM



ACRONYMS AND ABBREVIATIONS

amsl above mean sea level

AOC Area of Concern

CoC constituent of concemn

DOE U.S. Department of Energy

EBP Explosive Burn Pit

EPA U.S. Environmental Protection Agency
ER Environmental Restoration

gal gallon

HE high explosives

Hi hazard index

JP-4 jet propulsion fuel grade 4

JP-8 jet propulsion fuel grade 8

KAFB - Kirtland Air Force Base

kg kilogram(s)

LAARC Light Airtransport Accident Resistant Container
LCBS Lurance Canyon Burn Site

mg milligram(s)

NFA no further action

NMED New Mexico Environment Department
ou Operable Unit

PCB polychliorinated biphenyl

RCRA Resource Conservation and Recovery Act
RDX cyclotrimethylenetrinitramine

SNL/NM Sandia National Laboratories/New Mexico
SOBP Small Open Burn Pool

SvOoC semivolatile organic compound
SWMU Solid Waste Management-Unit

TA Technical Area

TNT 2,4 B-trinitrotoluene

uUCL _upper confidence limit

USAF U.S. Air Force

USFS ~U.S. Forest Service

VCM voluntary corrective measure

vOC volatile organic compound
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1.0 INTRODUCTION

This supplemental risk document was prepared to support no further action (NFA) determination

. and subsequent removal of 16 Sclid Waste Management Units (SWMUs) and 2 Areas of

Concern (AOCs) from the Hazardous and Solid Waste Amendments Module of the Resource

Conservation and Recovery Act (RCRA) Permit for Sandia National Laboratories/New Mexico
{SNL/NM) (U.S. Environmental Protection Agency [EPA] ID No. 5890110518). See Figure 1-1
for the locations of these SWMUs and AOCs.

Initially, risk assessments were performed for these sites considering the designated land use
provided in the land use workbooks (DOE et al. September 1995, DOE et al. October 1995,
DOE and USAF January 1996, and DOE and USAF March 1296). However, in January 2001,
the New Mexico Environment Department (NMED) promulgated risk-based screening levels for
RCRA Corrective Action Sites in New Mexico (Bearzi January 2001). The letier stated that

~ “until statutory authority exists allowing restriction of future land use, corrective action sites
- applying for NFA determination (an NFA) under a risk-based approach cannot use industrial

risk-based screening levels for soils.” SNL/NM has determined from the letter that no more
SWMUs or AOCs will be approved for NFA, under either industrial or recreational land use,
unless the site also poses an insignificant risk to human health under the residential land use
scenario,

In addition, in April 2003, the NMED requested that SNL/NM change its risk approach to include
the dermal pathway for all land use scenarios and 1o eliminate the food ingestion pathway for
the residential land use scenario.

This report presents a short site history and additional risk assessment analysis of 16 SWMUs

and 2 AOCs. Each of these sites has been proposed for NFA based upon industrial or

recreational Jand use scenarios. This supplemental analysis evaluates each site using a
residential scenario and is based upon guidance provided in NMED’s “Technical Background
Document for Development of Soil Screening Levels” (NMED December 2000). Appendix 1
contains the SNL/NM default exposure pathways and input parameters. For SWMUs and AOCs
that exceeded NMED guidance risk levels, summary statistics (95% upper confidence level

{UCL] of the mean) were calculated foliowing standard EPA guidance (EPA 1992} for the

chemicals that contributed the most to the overall risk.

Additional information: containing more detailed descriptions of site location, site history, site
characterization, Voluntary Corrective Measures (VCMs)/Voluntary Corrective Actions (VCAs})
(if applicable), verification sampling events, and other related data are contained.in the
respective SWMU’s NFA proposal, Request for Supplemental Information (RSI), or Notice of

Deficiency (NOD) documents. Supplemental information for each SWMU is identified in

Table 1-1.

This report is organized by Operable Unit {OU) in ascending order with SWMUs in ascending
order within each OU.

ALNO-03/WP/SNLO3:r5361.doc 1-1 - 840858.01 10/15/03 1:16 PM
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5.2 SWMU 231: Storm Drain System Outfall (for TA-IV)

5.2.1 Site Location and Operational History

SWMU 231, the Storm Drain System Qutfall, at SNL/NM is located about 150 feet southeast of
TA-IV on land that is owned by KAFB and leased to the DOE (Figure 5.2.1-1). SWMU 231
encompasses 0.04 acre of unpaved ground and consists of a 140-foot-long earthen ditch that

.occasionally receives storm water from a paved storage yard located on the east side of

Building 970. The storm water is directed 1o the site via buried piping and a concrete ditch.

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 231 is
unpaved. Ground elevations at the site range from 5,330 to 5,340 feet amsl.

- Inthe June 1995 NFA Proposal for SWMU 231, the potential COCs were considered to be

chromates, antifoulants, chromium, sodium hydroxide, hydrochioric acid, diesel fuel, and
mineral oil. This list of COCs was conservatively based upon chemicals used at TA-V.

522 Results of Risk Analysis

The initial 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 5.2.2-1, the total human health
HI (0.39) is lower than the NMED guidance value of 1 for the residential land use scenario. The
total estimated excess cancer risk is 1E-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 approximately equal to the suggested
acceptable risk value.

Although the total estimated excess cancer risk is slightly higher than the NMED guidelines for
the residential land use scenario, maximum COC concentrations were used in the risk
calculation. However, average concentrations are more representative of actual site conditions.
The 95% UCL of the average concentration for arsenic (3.1 mg/kg), the main contributor to the
excess cancer risk (Appendix 2), is lower than the background value of 4.4 mg/kg for the North
Area Supergroup; therefore, arsenic is eliminated from the risk calculation. With the removal of
arsenic, the total estimated excess cancer risk is reduced to 1E-6. Thus, using realistic
concentrations in the risk calculations that more accurately depict actual site conditions, the total
estimated excess cancer risk is lower than NMED guideiines.

In conclusion, human health risk is within the acceptable range according to NMED guidance for
the residential land use scenario.
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Table 5.2.2-1
Human Health Risk Assessment Values for SWMU 231 Nonradiological COCs

Residential Land Use

Residential Land Use

| Scepario? Scenario?
Maximum (Maximum Concentrations) (UCL Concentrations)
Concentration/ Hazard Cancer Hazard Cancer
COGC UCL (mg/kg) Index Risk Index Risk
Inorganic
Arsenic 5.7/3.1 0.26 1E-5 * *
Barium 240 0.05 -- 0.05 --
{ Beryllium 1.03 0.01 9E-10 0.01 9E-10
{ Cadmium 1.7 0.04 1E-9 0.04 1E-9
Chromium, total 17 0.00 - 0.00 -
Chromium VI 1.6 0.01 7E-9 .01 7E-9
1 Mercury 0.0219 0.00 - 0.00 --
| Selenium 0.5 61 0.00 = 0.00 --
1 Silver 0.26b 0.00 -- 0.00 -
|_Organic , ,
| Acetone 0.008 J 0.00 w 0.00 --
Benzo(a)anthracene 0.0397 0.00 6E-8 0.00 B6E-8
Benzo(a)pyrene 0.0569 0.00 9E-7 0.00 9E-7
Benzo(b)fluoranthene 0.0621 0.00 1E-7 0.00 1E-7
Benzo(k)flucranthene 0.0357 0.00 6E-9 0.00 B6E-9
bis(2-Ethylhexyl) phthalate 0.0826 J 0.00 2E-9 0.00 2E-9
Chrysene 0.0566 0.00 9E-10 0.00 9E-10
Fluoranthene 0.0425 0.00 -- 0.00 --
Indeno(1,2,3-c,d)pyrene 0.0467 0.00 8E-8 0.00 8E-8
{ Phenanthrene® 0.0198 J 0.02 -~ 0.02 --
{ Pyrene 0.0605 0.00 -~ 0.00 --
Total ! 0.39 | 1E-5 | 0.13 | 1E-6

Note: UCLs are calculated only for risk drivers. UCL concentrations are in bold.

aEPA 1989.

bParameter was nat detected. Concentration assumed to be approximately one-half the detection limit.
CToxicological parameter values for phenanthrene were not found in toxicological databases Anthracene
was selected as a surrogate compound. :

COC = Constituent of concern.
EPA  =U.S. Environmental Protection Agency.
J = Estimated concentration.

mg/kg = Milligram(s) per kilogram.
SWMU = Sotid Waste Management Unit.

UCL

=Upper confidence limit.

-- = Information not available.

*
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APPENDIX 1
EXPOSURE PATHWAY DISCUSSION FOR CHEMICAL
AND RADIONUCLIDE CONTAMINATION

Introduction

Sandia National Laboratories/New Mexico (SNL/NM) uses a default set of exposure routes and
associated default parameter values developed for each future land-use designation being
considered for SNL/NM Environmental Restoration {ER) Project sites. This defauit set of
exposure scenarios and parameter values are invoked for risk assessments unless site-specific
information suggests other parameter values. Because many SNL/NM solid waste
management units (SWMUs) 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 facilitates the risk assessments and subsequent
review. :

The default exposure routes and parameter values used 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 will use these default exposure routes and
parameter values in future risk assessments.

At SNL/NM, all SWMUSs exist within the boundaries of the Kirtland Air Force Base.
Approximately 240 potential waste and release sites have been identified where hazardous, ‘

radiological, or mixed materials may have been released to the environment. Evaluation and .
characterization activities have occurred at all of these sites to varying degrees. Among other
documents, the SNL/NM ER draft Environmental Assessment (DOE 1996) presents a summary
of the hydrogeology of the sites and the biological resources present. When evaluating
potential human health risk the current or reasonably foreseeable land use negotiated and
approved for the specific SWMU/AOC, aggregate, or watershed will be used. The following
references generally document these land uses: Workbook: Future Use Management Area 2
(DOE et al. September 1995); Workbook: Future Use Management Area 1 (DOE et al. October
1995): Workbook: Future Use Management Areas 3, 4, 5, and 6 (DOE and USAF January
1996): Workbook: Future Use Management Area 7 (DOE and USAF March 1996). 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. Therefore, all three land-use scenarios will be addressed in this
document.

The SNL/NM ER Project has screened the potential exposure routes and identified default
parameter values to be used for calculating potential intake and subsequent hazard index {H}),
excess cancer risk and dose values. The EPA (EPA 1989) provides a summary of exposure
routes that could potentially be of significance at a specific waste site. These potential exposure
routes consist of:

« Ingestion of contaminated drinking water

«» Ingestion of contaminated soil
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« Ingestion of contaminated fish and shellfish

«+ Ingestion of contaminated fruits and vegetables

« Ingestion of contaminated meat, eggs, and dairy products

» Ingestion of contaminated surface water while swimming

+ Dermal contact with chemicals in water

+ Dermal contact with chemicals in soil

« Inhalation of airborne compounds {vapor phase or particulate} -

» External exposure to penetrating radiation (immersion in contaminated air;
immersion in contaminated water; and exposure from ground surfaces with
photon-emitting radionuclides)

Based upon the location of the SNL/NM SWMUs and the characteristics of the surface and
subsurface at the sites, we have evaluated these potential exposure routes for different land-

use scenarios to determine which should be considered in risk assessment analyses (the last

exposure route is pertinent to radionuclides only). At SNL/NM SWMUs, there is currently no
consumption of fish, shellfish, fruits, vegetables, meat, eggs, or dairy products that originate on
site. Additionally, no potential for swimming in surface water is present due to the high-desert
environmental conditions. As documented in the RESRAD computer code manual (ANL 1993},
risks resulting from imrmersion in contaminated air or water are not significant compared 1o risks
from other radiation exposure routes.

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

Ingestion of contaminated fish and shellfish

Ingestion of contaminated fruits and vegetables

Ingestion of contaminated meat, eggs, and dairy products
Ingestion of contaminated surface water while swimming
Dermal contact with chemicals in water

* 0 0

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

Based upon this evaluation, for future risk assessments the exposure routes that will be
considered are shown in Table 1.
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. Table 1
Exposure Pathways Considered for Various Land-Use Scenarios

Industrial Recreational ‘Residential
Ingestion of contaminated drinking | Ingestion of contaminated | Ingestion of contaminated
| water drinking water drinking water
| Ingestion of contaminated soil ingestion of contaminated soil | Ingestion of contaminated soil
{ Inhatation of airborne compounds | Inhalation of airborne Inhalation of airborne compounds
1 (vapor phase or particulate) compounds (vapor phase or (vapor phase or particulate)
particulate)
Dermal contact (nonradiological Dermal contact (nonradiological | Dermal contact (nonradiological
constituents only) soil only constituents only) soil only constituents only) soil only
External exposure to penetrating | External exposure to External exposure to penetrating
radiation from ground surfaces penetrating radiation from - | radiation from ground surfaces
ground surfaces

Equations and Default Parameter Values for Identified Exposure Routes

In general, 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. Al of the above routes will, however, be considered for their
appropriate land-use scenarios. The general equation for calculating potential intakes via these
routes is shown below. The equations are taken from “Assessing Human Health Risks Posed
by Chemicals: Screening-Level Risk Assessment” (NMED March 2000) and “Technical
Background Document for Development of Soil Screening Levels” (NMED December 2000).
Equations from both documents are based upon the “Risk Assessment Guidance for Superfund”
{RAGS): Volume 1 (EPA 1989, 1991). These general equations also apply to calculating
potential intakes for radionuciides. A more in-depth discussion of the equations used in
performing radiological pathway analyses with the RESRAD code may be found in the RESRAD
Manual (ANL 1993). RESRAD is the only code designated by the U.S. Department of Energy
(DOE) in DOE Order 5400.5 for the evaluation of radioactively contaminated sites (DOE 1993).
The Nuclear Regulatory Commission (NRC) has approved the use of RESRAD for dose
evaluation by licensees involved in decommissioning, NRC staff evaluation of waste disposal
requests, and dose evaluation of sites being reviewed by NRC staff. EPA Science Advisory
Board reviewed the RESRAD model. EPA used RESRAD in their rulemaking on radiation site
cleanup regulations. RESRAD code has been verified, undergone several benchmarking
analyses, and been included in the International Atomic Energy Agency’s VAMP and BIOMOVS
1 projects to compare environmental transport models.

Also shown are the default values SNL/NM ER will use in RME risk assessment calculations for
industrial, recreationa!, and residential land-use scenarios, based upon EPA and other
governmental agency guidance. The pathways and values for chemical contaminants are
discussed first, followed by those for radionuclide contaminants. RESRAD input parameters
that are left as the default values provided with the code are not discussed. Further information
relating to these parameters may be found in the RESRAD Manual (ANL 1993) or by directly
accessing the RESRAD websites at: http:/web.ead.anl.gov/resrad/home2/ or
http://web.ead.anl.gov/resrad/documents/.
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Generic Equation for Calculation of Risk Parameter Values

Thelequation used to calculate the risk parameter values (i.e., hazard quotients/HI, excess
cancer risk, or radiation total effective dose equivalent [TEDE] [dose]) is similar for all exposure
pathways and is given by:

Risk (or Dose) = Intake x Toxicity Effect (either carcinogenic, noncarcinogenic, or radiological)

where;
C = 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.

For nonradiological constituents of concern (COCs), the total risk/dose (either cancer risk or HI)
is the sum of the risks/doses for all of the site-specific exposure pathways and contaminants.
For radionuclides, the calculated radiation exposure, expressed as TEDE is compared directly
to the exposure guidelines of 15 millirem per year {(mrem/year) for industrial and recreational
future use and 75 mrem/year for the unlikely event that institutional control of the site is lost and
the site is used for residential purposes (EPA 1997}.

The evaluation of the carcinogenic health hazard produces a quantitative estimate for excess
cancer risk resulting from the COCs present at the site. This estimate is evaluated for
determination of further action by comparison of the quantitative estimate with the potentially
acceptable risk of 1E-5 for nonradiclogical carcinogens. The evaluation of the noncarcinogenic
health hazard produces a quantitative estimate (i.e., the Hl) for the toxicity resulting from the
COCs present at the site. This estimate is evaluated for determination of further action by
compatison of this quantitative estimate with the EPA standard HI of unity (1). The evaluation of
the health hazard from radicactive compounds produces a quantitative estimate of doses
resulting from the COCs present at the site. This estimated dose is used to calculate an
assumed risk. However, this calculated risk is presented for illustration purposes only, not to
determine compliance with regulations.

The specific equations used for the individual exposure pathways can be found in RAGS

(EPA 1989) and are outlined below. The RESRAD Manual {ANL 1993) describes similar
equations for the calculation of radiclogical exposures.

Soil Ingestion

A receptor can ingest soil or dust directly by working in the contaminated soil. Indirect ingestion

" can oceur from sources such as unwashed hands iniroducing contaminated soil to food that is

then eaten. An estimate of intake from ingesting soil will be calculated as follows:

_ C,*IR*CF#EF *ED
: BW * AT
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where:

I, =1intake of contaminant from soil ingestion (milligrams [mg}/kitogram [kg]-day)
C, = Chemical concentration in soil (mg/kg)

IR =Ingestion rate {mg scil/day)

CF = Conversion factor (1E-6 kg/mg)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW =Body weight (kg)

AT = Averaging time (period over which exposure is averaged) (days)

It should be noted that it is conservatively assumed that the receptor only ingests soil from the
contaminated source.
Scil Inhalation

A receptor can inhale soil or dust directly by working in the contaminated scil. An estimate of
intake from inhaling soil will be calculated as follows (EPA August 1997):

C, *IR*EF*ED*(}{;FW%EF)

L : BW AT
where:
1, = Intake of contaminant from soil inhalation (mg/kg-day)
C, = Chemical concentration in soil (mg/kg)
IR = Inhalation rate (cubic meters [mé}/day)
EF  =Exposure frequency (days/year)
ED = Exposure duration {years)
VF = soil-to-air volatilization factor (m%kg)

PEF = particulate emission factor (m®/kg})
BW = Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

‘Soil Dermal Contact

o C.xCF*SA* AF * ABS EF * ED

* ' BW * AT
where:
D, =Absorbed dose (mg/kg-day)
C. =Chemical concentration in soil {mg/kg)

CF = Conversion factor (1E-6 kg/mg)

SA = Skin surface area avalilable for contact (cm?/event)
AF = Soil to skin adherence factor (mg/cm?)

ABS = Absorption factor (unitless)

EF = Exposure frequency (events/year)
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ED =txposure duration (years)
BW =Body weight (kg)
AT = Averaging time (period over which exposure is averaged) (days)

Groundwater Ingestion

A receptor can ingest water by drinking it or through using household water for cooking. An
estimate of intake from ingesting water will be calculated as follows (EPA August 1997):

_C, *IR*EF*ED
¥ BW * AT

where:

I, =1ntake of contaminant from water ingestion (mg/kg/day)
C, =Chemical concentration in water (mg/liter {L])

IR =lingestion rate (L/day)

EF = Exposure frequency (days/year)

ED =Exposure duration (years)

BW =Body weight (kg)

AT = Averaging time (period over which exposure is averaged) (days)

G roundWa-ter Inhalation

The amount of a constituent taken into the body via exposure to volatilization from showering or
other household water uses will be evaluated using the concentration of the constituent in the
water source (EPA 1991 and 1992). An estimate of intake from volatile inhalation from
groundwater will be calculated as follows {EPA 1991):

C, *K *IR, * EF % ED

I =
i BW = AT
where:
l, = Intake of volatile in water from inhalation (mg/kg/day}
C, = Chemical concentration in water (mg/L)
K =wvolatilization factor (0.5 L/m?)

IR, =inhalation rate (m%day)

EF = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT = Averaging time (period over which exposure is averaged—days)

For volatile compounds, volatilization from groundwater can be an important exposure pathway
from showering and other household uses of groundwater. This exposure pathway will only be
evaluated for organic chemicals with a Henry's Law constant greater than 1x10° and with a
molecular weight of 200 grams/mole or less (EPA 1991).

Tables 2 and 3 show the default parameter vaiues suggested for use by SNL/NM at SWMUs,
based upon the selected land-use scenarios for nonradiological and radiological COCs,
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respectively. References are given at the end of the table indicating the source for the chosen
parameter values. SNL/NM uses default values that are consistent with both regulatory
guidance and the RME approach. Therefore, the values chosen will, in general, provide a
conservative estimate of the actual risk parameter. These parameter values are suggested for
use for the various exposure pathways, based upon the assumption that a particular site has no
unusual characteristics that contradict the default assumptions. For sites for which the
assumptions are not valid, the parameter values will be modified and documented.

Summary

SNL/NM will use the described default exposure routes and parameter values in risk
assessments at sites that have an industrial, recreational, or residential future land-use
scenario. There are no current residential land-use designations at SNL/NM ER sites, but
NMED has requested this scenario to be considered to provide perspective of the risk under the
more restrictive land-use scenario. For sites designated as industrial or recreational land use,
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. I 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.
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Table 2

Default Nonradiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter Industrial Recreational Residential
{General Exposure Parameters -
8.7 (4 hr/wk for )
| Exposure Frequency (day/yr) 250ap 52 wklyr)a° 35020
Exposure Duration (yr) 25abe 3pabec 30200
703bc 70 Adultabc 70 Aduitab.e
| Body Weight (kg) 15 Chilgabe 15 Childabe
Averaging Time (days)
| for Carcinogenic Compounds 25,5502° 25,5500 25,5500
| (=70 yr x 365 day/yr)
for Noncarcinogenic Compounds 9,125ab 10,9502 10,9502b
(= ED x 365 day/yr)
|Soil Ingestion Pathway
Ingestion Rate {mg/day) 1002p 200 Childab 200 Child 2
100 Adult2b 100 Adult 2
{inhalation Pathway '
| 15 Child? " 10 Childa
| Inhatation Rate (m3/day) 20ab 30 Aduit? 20 Adult?
Volatilization Factor (m3kg) Chemical Specific | Chemical Specific Chemical Specific
Particulate Emission Factor (m3/kg) 1.36E94 1.36E92 1.36E92
{Water Ingestion Pathway :
: 2.42 2.42 243
| Ingestion Rate (liter/day)
|Dermal Pathway
0.2 Chitd? 0.2 Child®
1_Skin Adherence Factor {mg/cm?) 0.2 0.07 Adulta 0.07 Aduita
| Exposed Surface Area for Soil/Dust 2,800 Childa 2,800 Childa
(cm?/day) . 3,300 5,700 Adult2 5,700 Adult2
Skin Adsorption Factor Chemical Specific | Chemical Specific Chemical Specific

aTechnical Background Document for Development of Soil Screening Levels (NMED December 2000).
bRisk Assessment Guidance for Superfund, Vol. 1, Part B (EPA 1991).
*Exposure Factors Handbook (EPA August 1997).

ED = Exposure duration.

EPA = U.S8. Environmental Protection Agency.

hr  =Hour(s).
kg =Kiogram(s).
m = Meter(s).

mg =Milligram{s).
NA  =Not available.
wk  =Week(s).

yr  =Year(s).
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Table 3

Default Radiological Exposure Parameter Values for Various Land-Use Scenarios

Parameter [ industrial | Recreational | Residential
|General Exposure Parameters :
8 hr/day for
Exposure Frequency 250 day/yr 4 hriwk for 52 wkiyr 365 day/yr
Exposure Duration (yr) 2520 30ab 3030
Body Weight (kg) 70 Adulta.» 70 Adulta:b 70 Adulta.b
|Soil Ingestion Pathway
Ingestion Rate 100 mg/day® 100 mg/day® 100 mg/day®
Averaging Time (days) '
{= 30 yr x 365 day/yr) 10,9509 10,9504 10,8504
Inhalation Pathway .
| Inhalation Rate (m?3/yr) 7,30042 10,9508 7,300%¢
Mass Loading for Inhalation g/m3 1.36 E-5¢ 1.36 E-54 1.36 E-51
Food Ingestion Pathway :
-| Ingestion Rate, Leafy Vegetables
{kg/yr) NA NA 16.5¢
Ingestion Rate, Fruits, Non-Leafy ,
Vegetables & Grain (kg/yr) NA NA 101.80
Fraction Ingested NA NA 0,254

2Risk Assessment Guidance for Superiund, Vol. 1, Part B (EPA 1991).

bExposure Factors Handbook (EPA August 1997).
¢EPA Region V! guidance (EPA 1996).

dFor radionuclides, RESRAD (ANL 1993).
eSNL/NM (February 1998). ‘

EPA =U.S. Environmental Protection Agency.

g = Gram(s)

hr  =Hour(s).

kg = Kilogrami{s).

m  =Meter(s).

mg = Milligram(s).
NA =Not applicable.
wk =Week(s).

yr = Year(s).

ALM0-03WP/SNLO3:r5361.doc A1-9

B840858.01 10/15/03 3:20 PM




References

. ANL, see Argonne National Laboratory.
Argonne National Laboratory (ANL), 1993. Manual for Implementing Residual Radjoactive
Material Guidelines Using RESRAD, Version 5.0, ANL/EAD/L.D-2, Argonne National Laboratory,
Argonne, IL.
DOE, see U.S. Department of Energy.
DOE and USAF, see U.S. Department of Energy and U.S. Air Force.

EPA, see U.S. Environmental Protection Agency.

New Mexico Environment Department (NMED), March 2000. “Assessing Human Health Risks
Posed by Chemical: Screening-level Risk Assessment,” Hazardous and Radiocactive Materials
Bureau, NMED, March 6, 2000.

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, December 18, 2000.

Sandia National Laboratories/New Mexicol (SNL/NM), February 1998. “RESRAD Input
Parameter Assumptions and Justification,” Sandia National Laboratories/New Mexico
Environmental Restoration Project, Albuquerque, New Mexico.

. U.S. Debartment of Energy (DOE), 1993.  DOE Order 5400.5, “Radiation Protection of the
Public and the Environment,” U.S. Department of Energy, Washington, D.C.

U.S. Department of Energy (DOE}, 1996. “Environmental Assessment of the Environmental
Restoration Project at Sandia National Laboratories/New Mexico,” U.S. Department of Energy,
Kirtland Area Office.

U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, September 1995.
“Workbook: Future Use Management Area 2,” prepared by the Future Use Logistics and
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air
Force, and the U.S. Forest Service.

U.S. Department of Energy, U.S. Air Force, and U.S. Forest Service, October 1995.
“Workbook: Future Use Management Area 1,” prepared by the Future Use Logistics and
Support Working Group in cooperation with U.S. Department of Energy Affiliates, the U.S. Air
Force, and the U.S. Forest Service.

U.S. Department of Energy and U.S. Air Force (DOE and USAF), January 1996. “Workbook:
Future Use Management Areas 3,4,5,and 6,” prepared by the Future Use Logistics and Support
Working Group in cooperation with U.S. Department of Energy Affiliates, and the U.S. Air Force. ]

U.S. Department of Energy and U.S. Air Force (DOE and USAF), March 1996. “Workbook:

Future Use Management Area 7,” prepared by the Future Use Logistics and Support Working
Group in cooperation with U.S. Department of Energy Affiliates and the U.S. Air Force.

ALMO0-03/WP/SNLD3:5361.doc ‘A1-10 840858.01 10/15/03 3:20 PM



U.S. Environmental Protection Agency (EPA), 1989. “Risk Assessment Guidance for
Superfund, Volume I: Human Health Evaluation Manual,” EPA/540-1089/002,

U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1991. “Risk Assessment Guidance for

Superfund, Volume I: Human Health Evaluation Manual (Part B),” EPA/540/R-92/003,
U.S. Environmental Protection Agency, Office of Emergency and Remedial Response,
Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1992. “Dermal Exposure Assessment: Principles
and Applications,” EPA/600/8-81/011B, Office of Research and Development, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1996. “Soil Screening Guidance: Technical
Background Document,” EPA/540/1295/128, Office of Solid Waste and Emergency Response,
Washington, D.C.

U.S. Environmental Protection Agency (EPA)}, August 1997. Exposure Factors Handbook,
EPA/600/8-89/043, U.S. Environmental Protection Agency, Office of Health and Environmental
Assessment, Washington, D.C.

U.S. Environmental Protection Agency (EPA), 1997. (OSWER No. 9200.4-18) Establishment of
Cleanup Levels for CERCLA Sites with Radioactive Contamination, U.S.-EPA Office of
Radiation and Indoor Air, Washington D.C, August 1997. '

AL/D-03MWP/SNLO3:r5361 dot At1-11 840858.01 101503 3:20 PM







APPENDIX 2 |
Calculation of the Upper 95% Confidence Limits of
: Mean Concentrations



. - APPENDIX 2 o
CALCULATION OF THE UPPER 95% 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 95%
upper confidetice limit (UCL) of the mean to represent average concéentrations at a site (NMED
December 2000). The 95% UCL is calculated according to NMED guidance (Tharp June 2002)
using the U.S. Environmental Protection Agency ProUCL program (EPA April 2002). Attached
are the outputs from that program and the calculated UCLs used in the risk analysis.
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General Statistics

SWMU 30}

Summary Slatistics for Antimony
Number of Samples 204
_{Minimum 0.592
Maximum 5.8
Mean 1.19702
Median 1.05
Standard Deviation 0.674566
Variance 0.455039
Coefficient of Variation 0.563538
Skewness 5.207189
Lilliefors Test Statisitic 0.522539
Lilliefors 5% Critical Value 0.062032

Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

8515 UGL (Assuming Normal Data)

Student's-t i 1,275061
95i% UCL (Adjusted for Skewness)

Adjusted-CLT 1.293103

" {Modified-t . 1.27793

95 1% Non-parametric UCL

CLT 1.274704
Jackknife 1.275061

Standard Bootstrap 1.274023

Bootstrap-t 1.301275

1.402888

Chebyshev (Mean, Std)
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General Statistics

SWMU 30i
. Summary Statistics for Arsenic
" |Number of Samples 217
Minimum 1.3
Maximum 8.4
Mean 4,002535¢
Median 39
. Standard Deviation 1.22699
| Variance 1.505505
: Coefficient of Variation 0.306553
Skewness 0.907574
Lilliefors Test Statisitic 0.108883
Lilliefors 5% Critical Value 0.080146:

Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

97.5:% UCL (Assuming Normal Data)

Student’s-t

i 4.166707

97.5:% UCL (Adjusied for Skewness)

Adjusted-CLT . . 4,173213
|Modifiedt 4,167562

97.5:% Non-paramefric UCL .

. CLT : : 4.165787
Jackknife : 4.166707;
Standard Bootstrap 4.160514
Bootstrap-t 4,16847
Chebyshev (Mean, Std) 4522702
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General Statistics

[SWMU 30

Summary Statistics for Barium Summary Statistics for In(Barium)
Number of Samples 217 Minimum 4356709
Minimum 78 Maximum 5.927558
Maximum 1020 Mean 5.199119
Mean 109,659 Standard Deviation 0.421616
- |Median 179 Variance 0.17776
Standard Deviation 105.0009 '
Variance 11025.2 . iLilliefors Test Statisitic 0.050666
Coefficient of Variation - 0.525901 - ililliefors 5% Critical Value 0.060146
Skewness ’ 3.144076 Data are Lognormal at 5% Significance Leve
95:% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution
Student's-t ) i 211.4339 MLE Mean 197.947
MLE Standard Deviation 87.30759]
95i% UCL (Adjusted for Skewness) MLE Coefficient of Variation - 0.441065
Adjusted-CLT 213.009 MLE Skewness 1.409001
Modified-1 211.6874 MLE Median 181.1127
: ' MLE 80% Quantile 258.6265|
i 95:% Non-parametric UCL - MLE 90% Quantile 311.3433
CLT. -~ 1211.3834 - iMLE 95% Quantile 362.3743
. |Jackknife 211.4339 MLE 99% Quantile 482.8946
Standard Bootstrap 211.2211
Bootstrap-t 213.794 MVU Estimate of Median 181.0385
Chebyshev. (Mean, Sid) 230,7289 MVt Estimate of Mean 197.8589
: MVU Estimate of Std. Dev. 87.11469
MVU Estimate of SE of Mean 5,899481
UCL Assuming Lognormal Distribution
95% H-UCL 208.2126|
95% Chebyshevy (MVUE)} UCL 223.5741
99% Chebyshev (MVUE) UCL 256.558

Recommended UCL 1o use:

i Student's-t or H-UCL .

Page 1




General Statistics

SWMU 30i
ummary Statistics for Cadmium

Number of Samples 216
Minimum " 0.038
Maximum 26
Mean 0.577157
Median 0.05
Standard Deviation 2.125555
Variance 4.517985
Coefficient of Variation 3.6828
Skewness 9.07822
Lilliefors Test Statisitic 0.399881
Lilliefors 5% Critical Value 0.060285

Data not Normal at 5% Significance Level

IData not Lognormal: Try Nop-parametric UCL

99i% UCL (Assuming Normal Data)

Student's-t { 0.916134
99:% UCL (Adjusted for Skewness)
Adjusted-CLT . 1.089B53
Modified-t 0.931023
99:% Non-parametric UCL _
CLT 0.913607
Jackknife ] 0.916134
Standard Bootsirap 0.920487
Bootstrap-t 1.443623
Chebyshev (Mean, Std) 2.016165
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General Statistics

SWMU 30i

Summary Statistics for Chromium
Number of Samples 217
Minimum 1.9
Maximum 35.3
Mean 6.657604
Median 6.3
Standard Deviation 3.184034
Variance: 10.1438
Coefficient of Variation 0.47830
Skewness . 4,020673
Lilliefors Test Statisitic 0.16202
Lilliefors 5% Critical Value 0.060146

Data not Normal at 5% Significance Level.

Data not Lognormal: Try Non-parametric UCL

9619 UCL (Assuming Normal Data)

Student's-t

| 7.164337

99:% UCL (Adjusted for Skewness)

Adjusted-CLT 7.276868
Modified-t 7.474172
99:% Non-parametric UCL
CLT 7.160577
Jackknife - 7.164337
Standard Bootstrap 7.147358
Bootstrap-t 7.305035
Chebyshev (Mean, Std) 8.80884
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General Statistics

SWMVU 30§

Summary Statistics for Copper
Number of Samples 217
Minimum 2.7
Maximum 1080
Mean 27.84719
Median 8
Standard Deviation 106,352
Variance 11310.75
Coefficient of Variation 3.819129
Skewness 7.75972
Lilliefors Test Statisitic 0.407154
Lilliefors 5% Critical Value 0.060146

Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

99:% UCL (Assuming Normal Data)

Student's-t

| 44.76812}

99i% UCL (Adjusted for Skewness)

Adjusted-CLT 52.13701
Mcdified-t 45,40197
99:% Non-parametric UCL
CLT 44,6426
Jackknife i 4476812
Standard Bootstrap 45.00691
Boolstrap-t 107.38865
Chebyshev (Mean, Std) 99.68175
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General Statistics

SWMU 30!
Summary Statistics for Thallium
Number of Samples 217
|Minimum 0.1025
Maximum 1.8
Mean 0.63735
Median 0.5
Standard Deviation 0,299855
Variance 0.089913
Coefficient of Variation 0.470472
Skewness 0.990108
Lilliefors Test Statisitic 0.340138
Lilliefors 5% Critical Value 0.060146

Data not Normal at 5% Significance Level

Data not Lognormal; Try Non-parametric UCL

95:% UCL (Assuming Normal Data)

Student's-t

i 0.670976

95:% UCL (Adjusted for Skewness)

Adjusted-CLT 0.672294
Modified-t 0.671204
95i% Non-parametric UCL. -
CLT 0.870832
Jackknife 0.670976;
Standard Bootstrap 0.670844
Bootstrap-t 0.672638
Chebyshev (Mean, Std) 0.726078
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I General Statistics

[ SWMU 30:

, Summary Statistics for Benzo(a)anthracene
Number of Samples 203
Minimum . . 0.0105

N Maximum ‘ 1.8

1 Mean 0,03954433498

L Median 0.0105

, Standard Deviation 0.1691337364

| Variance 0.0286062208

i Coefficient of Variation 4277066147
{1Skewness . 9.600429941
Lilliefors Test Statisitic 0.4318272266
Lilliefors 5% Critical Value 0.0621850092

Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

95:% UCL (Assuming Normal Data)

Student's-t 0.0591601219
951% UCL (Adjusted for Skewness)

Adjustied-CLT 0.05761699862
Modified-t 0.06049325538

7 95:% Non-parametric UCL
. CLT 0,05907016396
Jackknife 0.0591601219
Standard Bootstrap 0.05903257542
Bootstrap-t - 0.1467307946
Chebyshev (Mean, Std) - 0.08128821899
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l General Statistics

SWMU 30

Summary Statistics for Benzo(a)pyrene
Number of Samples 203
Minimum ) 0.01051
Maximum 1.4
Mean . 0.03557881773
Median 0.0105
Standard Deviation 0.1393922228
Variance 0.01943019178
Coefficient of Variation 3.917843022
Skewness S 9.421068241
Lilkefors Test Statisitic 0.4286094696
Lilliefors 5% Critical Value 0.0621850092

Data not Normal at 5% Significance Level
Data not Lognormal; Try Non-parametric UCL

95:% UCL. (Assuming Normal Data)

“iStudent's-t { 0,05174524437
95:% UCL (Adjusted for Skewness)
“|Adjusted-CLT 0.058583413
Modified-t . 0.05282342471
95:% Non-parametric UCL A
CLT : 0.05167110519
Jackknife 0.05174524437
Standard Bootstrap 0.05196916335 u
Bootstrap-t 0.1148218532! -
Chebyshev (Mean, Std) 0.0782237398
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General Statistics

SWMU 30}

._.—.,.._‘_._M R

Summary Statistics for Benzo(b)fiuoranthene
_ |Number of Samples 203
Minimum 0.023
Maximum 2.2
Mean 0.06532019704
Median 0.048
- Istandard Deviation 0.1651837589
Variance 0.02728567419
2.528831301

Coefficient of Variation
Skewness -

11,16394414

Liliiefors Tost Statisitic.

0.4235276709

Lilliefors 5% Critical Value

0,0621850092

Data not Normal at 5% Significance Level

Data no_t Lognormal: Try Non-parametric UCl:m

95:% UCL (Assuming Normal Data)

Student's-t

" 0,0844778736

95:% UCL (Adjusted for Skewness)

1Adjusted-CLT 0.09409666668
Modified-t 0.08599191486
95:% Non-parametiic UCL _

CLT 0.08438001656

Jackknife 0.0844778736

Standard Bootstrap 0.08404098284
Bootstrap-t 0.1178602954|

Chebyshev (Mean, Stid) 0.1 158556457
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General Stafistics

SWMU 30i

Summary Statistics for Benzo(ghi)perylene
Number of Samples 203
Minimum 0.038
Maximum ) 1.125
Mean 0.1176403941
Median 0.1125
Standard Deviation ~ 0.1628316608
Variance 0.02651414975
Coefficient of Variation 1.384147529
Skewness '5.347718539
Lilliefors Test Statisitic L 0.4633309945
Lilliefors 5% Critical Value 0.0621850092

Data not Normal at 5% Significance Level
Data not Lognormal: Try Non-parametric UCL

.95% UCL (Assuming Normal Data) .

Student's-1 0.1365252791
95i% UCL (Adjusted for Skewness)
Adjusted-CLT 0.1410221154
Modified-t ‘ -0.1372402035
95:i% Non-parametric UCL
CLT 0.1364386731
Jackknife 0.1365252791
Standard Boolstrap 0.136196107
Bootstrap-t ) 0.1466069039
Chebyshev (Mean, Std) 0.1674562543
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General Statistics

SMMU 30
Summary Statistics for Dibenz[a h]anthracene
Number of Samples 203
Minimum 0.012
Maximum 0.31
Mean 0.01787684729
Median 0.012
Standard Deviation 0.02480437533
Variance 0.0008152570356
Coefficient of Variation 1.387513969
Skewness 9.238559483
Lilliefors Test Statisitic 0.4407174179
Lilliefors 5% Critical Value . 0.0621850092
Data not Normal at 5% Significance Level
Data not Lognormal; Try Non-parametric UCL
95:% UCL (Assuming Normal Data)
Student's-t 0.02075360832
95i% UCL (Adjusted for Skewness)
Adjusted-CLT : 0.02194634773
Modified-t 0.02094170937
95:9% Non-parametric UCL
CLT 0.0207404155
Jackknife ) 0.02075360832
Standard Bootstrap 0.02076194131
Bootstrap-t 0.02450798073
Chebyshev (Mean, Std) 0.02546536716
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General Statistics

SWMU 30}
Summary Statistics for Indeno(1,2,3-c,d)pyrene
Number of Samples ’ 203
Minimum 0.011
Maximum 0.77
Mean 0.02982512315
Median 0.011
Standard Deviation 0.07208069398
Variance 0.005195626445
Coefficient of Variation 2.416777749
Skewness 8.831107245
Lilliefors Test Statisitic 0.386081787
Lilliefors 5% Critical Vaiue 0.0621850092
Data not Normal at 5% Significance Level
Data not Lognormal: Try Non-parametric UCL
95:% UCL (Assuming Normal Data) :
Student's-t 0.03818489551
95:% UCL (Adjusted for Skewness)
Adjusted-CLT = 0.04149712607
Modified-t 0.03870751648
95:% Non-parametric UCL
CLT 0.03814655762
_|Jackknife 0.03818489551: .
Standard Bootstrap 0.03804524108
Bootstrap-t 0.05624577682;
Chebyshev (Mean, Std) 0.05187711082
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General Statistics

[swWMU 30:
ummary Statistics for Phenanthrene

Number of Samples 203
Minimum 0.0115
Maximum 26
Mean 0.04084482759
Median 0.0115
Standard Deviation 0.2026506146
\ariance 0.04106727159
Coefficient of Variation 4.961475579
Skewness 11.05978798
Lilliefors Test Statisitic - 0.4424323824
Lilliefors 5% Critical Value ~ 0.0621850092
Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

95:% UCL (Assuming Normal Data)

Student's-t

i 0.0643478339

95:% UCL (Adjusted for Skewness)

Adjusted-CLT 0.07603725356
Modified-t 0.066187959038

) 95:% Non-parametric UCL

LT 0.06424004919:
Jackknife 0.0643478339
Standard Bootstrap 0.06453160258
Bootstrap-t ' 0.1520764859

Chebyshev (Mean, Std)

0.1028426887
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General Statistics

[SWMU 33!
ummary Siatistics for Arsenic
Number of Samples 44
Minimum ' 0.84
Maximum 4.8
-{Mean 2.489545
Median 2.4
Standard Deviation 0.955654
Variance 0.913274
Coefficient of Variation 0.383867
Skewness 0.56107
Shapiro-Wilk Test Statisitic 0.958688
Shapiro-Wilk 5% Critical Value 0.944

Data are Normal at 5% Significance Level

Recommended UCL to use

i Student's-t

9519% UCL (Assuming Normal Dala)

|Student's-t

i 2731738

95:% UCL (Adjusted for Skewness)

Adjusted-CLT 2.739541
Modified-t 2.733769
95:% Non-parametric UCL

LT 2.72652
Jackknife 2.731738
Standarnd Bootstrap 2.722356
Bootstrap-t 2.741929
Chebyshev (Mean, Std) 3.417533
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General Statistics

g\ﬂwu 114 | |

mmary Statistics for | arsenic
Number of Samples 415
Minimum , 0.05
Maximum 4.8
Mean 2.044892
Median 1.9
Standard Deviation - 0.879985
\Variance I 0.774373
Coefficient of Variation _ 0.430333
Skewness | 0.558008
Lilliefors Test Statisitic 0.089123
Liliefors 5% Critical Value - 10.043492

Data not Normal at 5% Signifi cance Level
Data not Lognormal Try Non- parametnc UCL

95:i9% UCL (Assuming Normal Data)

Student's-t i 2116103
95i% UCL (Adjusted for Skewness)
Adjusted-CLT 2.117208
Modified-t 2.1163]
._ 05:% Non-parametric UCL

T . 2.115944
Jackknife ) 2.116103
Standard Bootstrap _ | 2.115682
Bootstrap-t | 2.116594
Chebyshev (Mean, Std) 2233182
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General Statistics

[ SWMU 18i
o ) .
Summary Statistics for cadmium Summary Statistics for In(cadmiur
Number of Samples 34 Minimum -4.961845
© [Minimum 0.007 Maximum 2.939162
i Maximum 18.9 Mean -1.088843
} Mean 2.276644 Standard Deviation 2.047891
‘ Median 0.25 Variance 4,193858
_ Standard Deviation 5.031888 :
F . |\Variance 25,31988 Shapiro-Wilk Test Statisitic 0.965653
Coefficient of Variation 2.210221 Shapiro-Wilk 5% Critical Value 0.233]
Skewness 2.637362 Data are Lognormal at 5% Significance Leve

Estimates Assuming Lognormal Distribution

95:% UCL (Assuming Normal Data)

Student's- i 3.737085 MLE Mean 2.740352
. : MLE Standard Deviation ] 22.14062
95i% UCL (Adjusted for Skewness). MLE Coefficient of Variation 8.079481
Adijusted-CLT ' 4,113153 MLE Skewness 551.6509
Modified-t 3.802139 MLE Median 0.336606
e, MLE 80% Quantile 1:898566
" 95:% Non-parametric UCL _ MLE 90% Quantile 4.677189
CLT - 3.696039 iMLE 95% Quantile 9.776075
Jackknife 3.737085 MLE 99% Quantile 39.43099
Standard Bootstrap 3,646522 ]
Bootstrap-t : 4.531744 MVU Estimate of Median 0.316438
[y Chebyshev (Mean, Std) 6.038205 MVU Estimate of Mean 2.322436
. o , MVU Estimate of Std. Dev. 10.3463
________ MVU Estimate of SE of Mean 1.126493

5 UCL Assuming Lognormal Distribution
95% H-UCL : 10.77957
85% Chebyshev (MVUE) UCL 7.232705
99% Chehyshev (MVUE) UCL 13.5309

Recommended UCL 1o use:

i95 9% Chebyshev (MVUE) UCL
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General Statistics

SWMU 18i
Summary Statistics for benzo{a)pyrene
Number of Samples 22
Minimum “0.001
Maximum 0.289
Mean 0.01409090909
Median 0.001
Standard Deviation 0.06140180631
Variance 0.003770181818
Coefficient of Variation 4.357547545
Skewness 4.69041576
Shapiro-Wilk Test Statisitic 0.2207134286
- |Shapiro-Wilk 5% Critical Value 0.911

. |Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UQL

9519% UCL (Assuming Normal Data)

Student's-t

i 0.03661699432

851% UCL (Adjusted for Skewness)

~ |Adjusted-CLT 0.0496113644
Modified-1 0.0387988125
95i9% Non-parametric UCL _
CLT ' 0.0356235384
‘1Jackknife 0.03661699432
- |Standard Bootstrap 0.03470468779
Bootstrap-t -1 .#QNAN
0.0711528589

Chebyshev (Mean, Std)
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General Statistics

SWMU 241 |
Summary Statistics for Antimony Summary Statistics for In(Antimon
Number of Samples 8 Minimum 0.841567]
Minimum 2.32 Maximum .. 13387774
Maximum 2961 Mean 1.754299
Mean 8.2525 Standard Deviation 0.825739
Median 5 Variance 0.681845
Standard Deviation 9.083127
Variance 82.50319 Shapiro-Wilk Test Statisitic 0.860459
Coefficient of Varation 1.100652 Shapiro-Wilk 5% Critical Value 0.818
Skewness 2.345822: - Data are Lognormal at 5% Significance Leve
, 95]% UCL (Assummg Normal Data) Estimates Assuming Lognormal Distribution
Student's-t 14.33669 MLE Mean 8.127239
MLE Standard Devialion 8.035384
95} % UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.988698
‘{Adjusted-CLT 16.38084 MLE Skewness 3.932569] .
Modified-t 14.7806 MLE Median 5.779383
' +MLE 80% Quantile 11.61211]
95!% Non-parametric UCL MLE 90% Quantile 16.69941
- |CLT 13.53473 MLE 95% Quantile 22.48031
Jackknife 14:33669 MLE 99% Quantile 39.4474
Standard Bootstrap 13.21739
Bootstrap-t 38.05266 MVU Estimate of Median B.537147
Chebyshev (Mean, Std) 22.25054 MVL Estimate of Mean 7.716609|
. MVU Estimate of Std, Dev, 6.557507
MVU Estsmate of SE of Mean 2.296024|
UCL Assuming Lognormal Distribution
95% H-UGL 21.16858
95% Chebyshev (MVUE) UCL 17.72475
89% Chebyshev (MVUE) UCL 30.56178
Recommended UCLtouse: i
- iH-UCL
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General Statistics

SWMU 230

Summary Statistics for arsenic Summary Statistics for In(arsenic)
Number of Samples 14 Minimum 0.262364
Minimum 1.3 Maximum 1.88707
Maximum 8.6 Mean 0.832538
Mean 2.504286 Standard Deviation 0.394922
Median 2.15 _iVariance ‘ 0.155963
Standard Deviation 1.307197
Variance ) 1.708765 Shapiro-Wilk Test Statisitic 0.89551
Coefficient of Variation 0.521984 Shapiro-Wilk 5% Critical Value 0.874
Skewness 2.651345 Data are L ognarmal at 5% Significance Leve
95:% UCL (Assuming Normal Data) Estimates Assuming Lognormal Distribution
Student's-t o 3.122985 MLE Mean 2.485614
) MLE Standard Deviation 1.021171/
_95i% UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.410833
Adjusted-CLT s 3.343458 “:MLE Skewness 1.301839
IModified- 3.164244 MLE Median 2.299147
‘ MLE 80% Quantile -~ 3.209923
95:% Non-parametric UCL MLE 90% Quantile 3.819092
CLT _ ‘ ' 3.078937 MLE 95% Quantile 4.402553
Jackknife 3,122085 MLE 99% Quaniile 5,761089
Standard Bootstrap 3.051074 ]
Bootstrap-t 3.865287 MVU Estimate of Median 2.286371
Chebyshev (Mean, Std) 4,027125 MVU Estimate of Mean 2.470853
MVU Estimate of Std. Dev. 0.994565
MVU Estimate of SE of Mean 0.265542
UCL Assuming Lognormal Distribution

95% H-UCL 3.088412
95% Chebyshev (MVVUE) UCL 3.628424

99% Chebyshev (MVUE) UCL

5.113063

Recommended UCL 1o use:

 Student's-t or H-UCL
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General Statistics

SWMU 231 |

Summary Statistics for | arsenic Summary Statistics for In{arsenic)
Number of Samples 12 Minimum 0.182322
Minimum 1.2 Maximum i 1.740466
Maximum 5.7 Mean 0.766958
Mean 2.374187 Standard Deviation 0.44689
Median 2.25 Variance 0.199711|
Standard Deyviation 1.217378 '

Variance i 1.482008 Shapiro-Wilk Test Statisitic 0.930821
Coefficient of Variation 0.51276 Shapiro-Wilk 5% Critical Value 0.859
Skewness : 1.953615 Data are Lognormal at 5% Significance Leve

95/% UCL {Assuming Normal Data)

Estimates Assuming Lognormal Distribution

Student's-t 3.005288 MLE Mean 7 ] 2379317
MLE Standard Deviation 1.118658
95|% UCL (Adjusted for Skewness) IMLE Coefficient of Variation 0.470159
Adjusted-CLT 3.163982 MLE Skewness 1.514406
- IModified-t 3.03832 MLE Median 2.153206
MLE 80% Quantile 3.141122
95/% Non-parametric UCL MLE 90% Quantile 3.823675
CLT 2.952212. MLE 95% Quantile 4.491076
Jackknife 3.005288 MLE 99% Quantile 6.088639
Standard Bootstrap 2.921609 S e
Bootstrap-t 3.377078: MVU Estimate of Median 2.135352
Chebyshev (Mean, Std) 3.908 MVU Estimate of Mean 2.358104
MVU Estimate of Std. Dev. 1.07576
MVU Estimate of SE of Mean 0.310085

LUCL Assuming Lognormal Distribution
95% H-UCL 3.1481
95% Chebyshev (MVUE) UCL | 3.709775
99% Chebyshev (MVUE) UCL. 5.443506

Recommended UCL to use:

iStudent's-t or H-UCL
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General Statistics

SWMU 232-1

Summary Statistics for arsenic Summary Statistics for In(arsenic)
Number of Samples 12 Minimum -0.020203
Minimum 0.98 Maximum 1.629241
Maximum 5.1 Mean 0.609288
Mean 2.063333 Standard Deviation 0.518373
Median 1.7 Variance 0.266641
Standard Deviation 1.205354 '

Variance 1.452879 Shapiro-Wilk Test Statisitic 0.948733
Coefficient of Variation 0.575806 Shapiro-Wilk 5% Critical Value 0.859
Skewness 1.531818 Data are Lognormal at 5% Significance Leve

Estimates Assuming Lognormal Distribution

95:% UCL (Assuming Normal Data)
Student's-t 2.718222 MLE Mean 2.10141
: ' MLE Standard Deviation 1.161629
: 95:% UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.552786
Adjusted-CLT 2.830077 iMLE Skewness - 1.827272
Modified-t 2.743866 MLE Median 1.839121
: ' MLE 80% Quantile 2.845171
95:% Non-parametric UCL MLE 90% Quantile 3.570934
CLT ‘ . 2.66567 MLE 95% Quantile 4.300458
Jackknife 2,718222 MLE 99% Quantile 6.112718
Standard Bootstrap 2.64416
Bootstrap-t - 3.04951 MVU Estimate of Median 1.8318784
Chebyshev (Mean, Std) 3.610037 MVU Estimate of Mean 2.075856
MVU Estimate of Sid. Dev. 1.101586
MVU Estimate of SE of Mean 0.317199
- UCL Assuming Lognormal Distribution
95% H-UGCL 2.94203
95% Chebyshev (MVUE) UCL 3.458497
99% Chebyshev (MVUE) UCL 5.231951

Recommended UCL to use:

{H-UCL
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General Statistics

SWMU 66 _|
Summary Statistics for ; Arsenic Summary Statistics for In{Arsenic)
Number of Samples 44:" Minimum 0.741937
Minimum 2.1 Maximum -2.734368
Maximum 15.4 Mean 1.705288
Mean 6.1025 Standard Deviation 0.460243
Median 5,835 Variance 0.211824
Standard Deviation’ 2.891816 o
Variance ) 8.362601 Shapiro-Wilk Test Statisitic 0.967748
Coefficient of Vanatlon 0.473874 . 1Shapiro-Wilk 5% Critical Value 0.944
1.121094 Data are Lognormal at 5% Significance Leve

Skewness

Estimates Assuming Lognormal Distribution

95{% uUcL (Assummg Normal Data)

Student's-t - 6.835376 MLE Mean 8.11778} .
MLE Standard Deviation 2.971565
. 95|% UCL (Adjusted for Skewness) MLE Coefficient of Variation 0.485726
Adjusted-CLT 6.888317 MLE Skewness 1.571775
Modified-l - 6.847656 MLE Median 5.502968
MLE 80% Quantile 8.118885
95!% Non-parametric UCL MLE 90% Quantile 9.041319
CLT ' 6.819587 MLE 95% Quantile 11.73279
Jackknife 6.835376 MLE 99% Quantile 16.05166

'Standard Bootstrap 6.810294 e

Bootstrap-t 6.954678 MVU Estimate of Median 5.489737
Chebyshev (Mean, Std) 8.002795 MVL) Estimate of Mean 6.101627
MVU Estimate of Std. Dev. 2.934049
MVU Estimate of SE of Mean i 0.441066
UCL Assuming Lognormal Distribution |
95% H-UCL 6.974174
95% Chebyshev (MVUE) UCL 8.024188
99% Chebyshev (MVUE) UCL 10.49018

Recommended UCL to use:

iStudent's-t or H-UCL
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General Statistics

SWMU 9 |

Summary Statistics for 2-Amino-4,6-dinitrotoluene

Number of Samples 76
Minimum 0.0033
Maximum 3.68
Mean 0.2118302632
Median 0.0067
Standard Deviation 0.5817663116
Variance 0,3384520413
Coefficient of Variation 2.746379592
Skewness 4.69054563
Lilliefors Test Statisitic 0.3600058379
Lilliefors 5% Critical Value : 0.1016311701

Data not Normal at 5% Significance Level
Data not Lognormal: Try Non-parametric UCL.

95;% UCL (Assuming Normal Data)

Student's-t i 0.3229693582
95:% UCL (Adjusted for Skewness) ,

Adjusted-CLT 0.3599618782)

Modified-t 0.3289535719}
95:% Non-parametric UCL

CLT. 0,3215965643

. |Jackknife 0.3220693582

Standard Bootistrap 0.3234650063

Bootstrap-t 0.4583355893

Chebyshev (Mean, Std) 0.5602713419
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General Statistics

E _ SWMU 9 |

' Summary Statistics for 4-Amino-2 6-dinitrotoluene

; Number of Samples ' 76
Minimum 0.00275

-{Maximum 2.29

Mean 0.1574065789
Median 0.00505
Standard Deviation 0.3890942839
Variance 0.1513943618|
Coeflicient of Variation 2,471906108

Skewness 3.830155045

Lilliefors Test Statisitic 0.362837273
Lilliefors 5% Critical Value 0.1016311701
Data not Normal at 5% Significance Level o

] Data not Lognormal: Try Non-parametric UCL

._95i% UCL (Assuming Normal Data)
Student's-t 0.2317381202
95:% UCL (Adjusted for Skewness) :

Adjusted-CLT 0.2517725796
Madified-t 0.2350063032

] 95i9% Non-parametric UCL

. T | 0.2308199745
Jackknife 0.2317381202
Standard Booistrap 0.2310850059
Bootstrap-t 0.2743577913
Chebhyshev (Mean, Std) 0.3519537209
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General Statistics

SWMU 9 |

Summary Statistics for Benzo(a)pyrene
Number of Samples 73
Minimum 0.036: -
Maximum ' 0.12
Mean 0.03715068493
Median ' 0.036
Standard Deviation 0.009831456364
Variance - 9,665753425E-005
Coefficient of Variation 0.2646372841
Skewness 8.544003745
Lilliefors Test Statisitic 0.5328876937
Lilliefors 5% Critical Value 0.1036984564

Data not Normal at 5% Significance Level
Data not Lognormal: Try Non-parametric UCL

95:% UCL (Assuming Normal Data)

Student's-t 0.03906806366
95:% UCL (Adjusted for Skewness)
Adjusted-CLT 0.04027291673
|Modified-t 0.03925984448
95:% Non-parametric UCL
CLT i 0.03904339322
Jackknife 0.03806806366
Standard Bootstrap 0.03908780011
Bootstrap-t -1.#QNAN
Chebyshev (Mean, Std) 0.04216640426
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General Statisiics

SWMU 9 |
mmary Statistics for Benzo(g,h,)perylene
umber of Samples : 73
Minimum 0.0405
Maximum .13
Mean 0.04267808219
Median ©0.0406
Standard Deviation 0.01317309175
Variance 0.0001735303463
Coefficient of Variation 0.308661755
Skewness 6.060960979
_|Lilliefors Test Statisitic 0.5382658485
Lilliefors 5% Critical Value 0.1036984564

Data not Normal at 5% Significance Level

Data not Lognormal: Try Non-parametric UCL

951% UCL (Assuming Normal Data)

Student's-1

i 0.045247163

95i% UCL (Adjusted for Skewness) _ .

Adjusted-CLT 0.04638276345
Modified-t 0.04542944975
95:% Non-paramelric UCL

QLT o 0.04521410727
ackknife -0.045247183
Standard Bootstrap 0.04516633511
Bootstrap-t - -1.#QNAN
Chebyshev (Mean, Std) 0.04939860543
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General Statistics

From File |

Summary Statistics for RDX
Number of Samples 76
Minimum 0.00485
Maximum ; 26
Mean 2.863429
Median . - 0.874
Standard Deviation 5.348326
Variance 28.60459
Coefficient of Variation 1.867805
Skewness ‘ 2.954668
Lilliefors Test Statisitic 0.296504
Lilliefors 5% Critical Value 0.101631

Data not Normal at 5% Significance Level

Data not Lognomal: Try Non-parametsic UCL

99i% UCL {Assuming Normal Data)

Student's-t

i 4321769

99i% UCL (Adjusted for Skewness)

Adjusted-CLT 4.700381
Modified-1 4,356424
99:% Non-parametric UCL
CLT - 4.290632
Jackknife 4.321769
Standard Bootstrap 4.30461
Bootsirap-t 5.294516
Chebyshev {Mean, Std) 8.967627
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General Statistics

IswMu g
ummary Statistics for 2,4 6-Trinitrotoluene

Number of Samples . 76
Minimum 0.00285
Maximum 18
Mean 0.8988052632
Median 0.00705
Standard Deviation 3.304352648
Variance 1091874642
Coefficient of Variation 3.676383287
Skewness 4,555488479
Lilliefors Test Statisitic 0.4199366114
Litliefors 5% Critical Value 0.1016311701

Data not Normal at 5% Significance Level

Data r_\ot Lognormal: Try Non-parametric UCL

99:% UCL (Assuming Normal Data)
Student's-t

1.799810502

99:% UCL (Adjusted for Skewness)

Adjusted-CLT

2.170886233

Modified-t

1.832821336

~

99:% Non-parametric UC

1.,780573098

LT
Jackknife 1.799810502
Standard Bootstrap 1.771129398
Bootstrap-t 6.030904486
4,670158322

Chebyshev (Mean, Std)
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