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Executive Summary

This Corrective Action Decision Document has been prepared for the Area 3 Building 03-60
Underground Discharge Point (Corrective Action Unit 423) in accordance with the Federal
Facility Agreement and Consent Order of 1996 (FFACO, 1996). Corrective Action Unit 423 is
located at the Tonopah Test Range and is comprised of Corrective Action Site 03-02-002-0308.
The purpose of this Corrective Action Decision Document is to identify and provide arationale

for the selection of a recommended corrective action aternative for Corrective Action Unit 423.
The scope of this Correction Action Decision Document consists of the following:

» Develop corrective action objectives.
» Identify corrective action alternative screening criteria.
» Develop corrective action alternatives.

» Perform detailed and comparative evaluations of the corrective action alternatives in
relation to the corrective action objectives and screening criteria.

» Recommend and justify a preferred corrective action alternative for the Corrective Action
Unit.

In January 1998, a corrective action investigation was performed as set fortiConribetive

Action Investigation Plan for Corrective Action Unit No. 423: Building 03-60 Underground

Discharge Point, Tonopah Test Range, Nevada (DOE/NV, 1997). A hydrocarbon plume was

found to emanate from near the bottom of the Underground Discharge Point to the west. The
plume encompasses approximately 65 square meters (700 square feet). The highest total
petroleum hydrocarbon level detected was 2,400 milligrams per kilogram. No other contaminants
were detected above preliminary action levels. Details of the investigation can be found in

Appendix Aof this document.
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Based on the potential exposure pathways identified during the Data Quality Objectives process, the

following corrective action objectives have been identified for Corrective Action Unit 423:

* Prevent or mitigate human exposure to subsurface soil containing contaminants of concern.
* Prevent adverse impacts to groundwater quality.

Based on the review of existing data, future land use assumption, and current operations at the
Tonopah Test Range, the following alternatives were developed for consideration at the
Building 03-60 Underground Discharge Point:

» Alternative 1 - No Action

» Alternative 2 - Closure in Place with Administrative Controls

» Alternative 3 - Partial Excavation, Disposal, and Administrative Controls
» Alternative 4 4n Stu Bioremediation

The corrective action alternatives were evaluated based on four general corrective action standards
and five remedy selection decision factors. Based on the results of this evaluation, the preferred
alternative for Corrective Action Unit 423 is Alternative 2, Closure in Place with Administrative
Controls.

The preferred corrective action alternative was evaluated on technical merit, focusing on
performance, reliability, feasibility, and safety. The alternative was judged to meet all requirements
for the technical components evaluated. The alternative also meets all applicable state and federal
regulations for closure of the site and will reduce potential future exposure pathways to the
contaminated soils.
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1.0 Introduction

This Corrective Action Decision Document (CADD) has been prepared for Corrective Action Unit
(CAU) 423, Building 03-60 Underground Discharge Point (UDP) in accordance with the Federal
Facility Agreement and Consent Order (FFACO) of 1996 that was agreed to by the

U.S. Department of Energy, Nevada Operations Office (DOE/NV); the Nevada Division of
Environmental Protection (NDEP); and the U.S Department of Defense (FFACO, 1996). The
CADD provides or references the specific information necessary to recommend a preferred
corrective action for the single Corrective Action Site (CAS), 03-02-002-0308, within CAU 423.

Corrective Action Unit 423 islocated at the Tonopah Test Range (TTR), Nevada. The TTR is
approximately 255 kilometers (km) (140 milesmi]) northwest of Las Vegas, Nevada (Figures 1-1
and 1-2). The UDP isapproximately 73 meters (m) (240 feet [ft]) northwest of the northwest
corner of Building 03-60, the Auto Maintenance Shop. Corrective Action Unit 423 is comprised of
the UDP and an associated discharge line extending from Building 03-60. The UDP received waste
oil products from the Auto Maintenance Shop, alight-duty fleet maintenance shop in the Area 3
compound, from 1965 to 1989 or 1990 (DOE/NV, 1997).

1.1 Purpose

This CADD identifies potential corrective action aternatives and provides arationale for the
selection of arecommended alternative for the CAU. The need for these alternativesis based on
process knowledge and the results of investigative activities conducted in accordance with the
Corrective Action Investigation Plan for Corrective Action Unit No. 423: Building 03-60
Underground Discharge Point, Tonopah Test Range, Nevada (DOE/NV, 1997).

1.2  Scope

The scope of this CADD consists of the following:

» Develop corrective action objectives.

» Identify corrective action alternative screening criteria.
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Figure 1-2
Location of Area 3, Tonopah Test Range
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Develop corrective action alternatives.

Perform detailed and comparative evaluations of corrective action alternatives in relation to
corrective action objectives and screening criteria.

Recommend and justify a preferred corrective action alternative for the CAU.

CADD Contents

This CADD is divided into the following sections:

Sectionl.0- Introduction: summarizes the purpose, scope, and contents of this CADD

Section2.0- Corrective Action Investigation Summary: summarizes the investigation field
activities, the results of the investigation, and the need for corrective action

Section3.0- Evaluation of Alternatives: documents steps taken to determine a preferred
corrective action alternative

Sectio4.0- Recommended Alternative: presents the preferred corrective action alternative
and the rationale for its selection based on the corrective action objectives and alternative
screening criteria

Section5.0- References: provides a list of all referenced documents

Appendix A Corrective Action Investigation Report for CAU 423: Building 03-60 UDP,
TTR

Appendix B Soil Boring Logs

Appendix C Cost Estimates

All work was performed in accordance with the following documents:

Corrective Action Investigation Plan for Corrective Action Unit No. 423: Building 03-60
Underground Discharge Point, Tonopah Test Range, Nevada (DOE/NV, 1997)

Industrial Stes Quality Assurance Project Plan (DOE/NV, 1996b)

Corrective Action Unit Work Plan for the Tonopah Test Range (DOE/NV, 1996a)



FFACO (FFACO, 1996)

Project Management Plan (DOE/NV, 1994)
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2.0 Corrective Action Investigation Summary

The following sections describe and summarize the results of the investigation activities conducted
at CAU 423. For detailed investigation results, please refer to Appendix A.

2.1 Investigation Activities

In January 1998, corrective action investigation activities were performed as defined in the
Corrective Action Investigation Plan (CAIP) (DOE/NV, 1997). The purpose of the investigation

was to:

» Determine the UDP configuration.

» Identify the nature and presence of possible contaminants of concern (COCs) within the
UDP.

» Determine the vertical and lateral extent of possible contaminant migration.

* Provide sufficient information and data from which corrective action alternatives may be
developed in this CADD for this CAS.

The following items summarize the investigation activities (details of the investigation are

presented ippendix A):

» Dirilled eight investigation borings in and around the UDP to a maximum depth of 27 m
(90 ft) using the sonic drilling method.

» Collected samples from each of the borings for field screening and laboratory analysis
(Figure A.2-3in Appendix A shows boring locations).

* Analyzed environmental samples from the investigation borings for total volatile organic
compounds (VOCs), total semivolatile organic compounds (SVOCs)Res@alrce
Conservation and Recovery Act (RCRA) metals, total petroleum hydrocarbons (TPH), and
total polychlorinated biphenyls (PCBSs).
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Performed tests on bioassessment samples to ascertain pH levels, moisture content,
background nutrient concentrations, microbial enumerations, and microbial stimulation
response.

Analyzed geotechnical samples from investigation borings for initial moisture content, dry

bulk density, calculated porosity, saturated/unsaturated hydraulic conductivity, particle size
distribution, and water-release curve.

Results

The corrective action investigation results indicated the following:

Total petroleum hydrocarbons were identified above the 100 milligrams per kilogram
(mg/kg) action level specified INevada Administrative Code (NAC) 445A (NAC, 1996a)

in a plume emanating from the UDP (Table A.3-3; Figures A.2-3 and A.3-1). The plume is
approximately 6 m (20 ft) by 11 m (35 ft) in area and extends from about 4 m (14 ft) to 20 m
(65 ft) below ground surface (bgs). The highest TPH concentration detected was

2,400 mg/kg at 6 m (20 ft) bgs in boring B6. Only 9 of the 38 samples collected and
analyzed for TPH had concentrations above 100 mg/kg.

No other COCs were identified above preliminary action levels (NAC, 1996a).

Detected VOCs and SVOCs were below the preliminary action levels outlined in the CAIP
(DOE/NYV, 1997) (Tables A.3-4 and A.3-5). While most VOCs were not detected, those
that were detected were either common laboratory contaminants or associated with
hydrocarbon products such as benzene, toluene, ethylbenzene, and xylenes (BTEX).
Detected SVOCs were also associated with hydrocarbon products.

Reported levels for all total RCRA metal samples were below the preliminary action levels
established in the CAIP (DOE/NV, 1997) or below corresponding background levels (in the
case of arsenic) (Table A.3-6). The analytical results for all detected metals are generally
indicative of the naturally occurring background levels for this area based on results from
the background samples collected in other Area 3 investigations (DOE/NV, 1998).

A single detection of PCBs was noted in sample TTR001151 in Boring B8 at a depth of
24 m (80 ft). The concentration was well-below the preliminary action level.

Bioassessment indicates that favorable conditions exist for biological degradation and for
the implementation of a bioremediation system.

Geotechnical results indicate the presence of a lower permeability layer below the plume
with higher permeabilities in the plume area (Table A.3-9).

Details of the methods used and results found during the investigation are presaptashitix A
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2.3 Need for Corrective Action

Analytes detected during the corrective action investigation were evaluated against action levelsto
determine COCsfor CAU 423. Tota petroleum hydrocarbons were detected above the 100 mg/kg
action level (NAC 445A) (NAC, 1996a) in samplestaken from soil below and around the UDP. No
other COCs were identified above preliminary action levels as specified in the CAIP; therefore,
potential corrective actionswill beidentified and evaluated in this CADD to ensure worker, public,
and environmental protection against potential exposure to the TPH contamination in accordance
with NAC 445A (NAC, 19964a).
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3.0 Evaluation of Alternatives

The purpose of this section is to present the corrective action objectives for CAU 423, to describe
the general standards and decision factors used to screen the corrective action alternatives, and to
develop and evaluate a set of corrective action alternatives that could be used to meet the corrective
action objectives.

3.1 Corrective Action Objectives

The corrective action objectives are media-specific goals for protecting human health and the
environment. Based on the potential exposure pathways (see Section 3.1.2), the following
corrective action objectives have been identified for CAU 423:

* Prevent or mitigate human exposure to subsurface soil containing COCs.
* Prevent adverse impacts to groundwater quality.

3.1.1 Contaminants of Concern

Contaminants of potential concern (COPCs) were determined in the Data Quality Objectives
(DQO) process as outlined in the CAIP (DOE/NV, 1997). Analytical results obtained from the
corrective action investigation were evaluated to determine if COPCs were detected above
preliminary action levels and would, therefore, be COCs for CAU 423 that must be addressed by
corrective action. Based on the results of this evaluation, elevated levels of TPH were identified
above preliminary action levels (section A.3.0of Appendix A). No other COCs were

identified.

3.1.2 Potential Exposure Pathways

As identified in the DQO process, the future land use for the UDP area is assumed to be light
industrial. As part of the CAIP (DOE/NV, 1997), a conceptual model for CAU 423 was developed
which identified the potential exposure pathway as ingestion of soils under occupational scenarios
(see Figure 3-1 in the CAIP [DOE/NV, 1997]). This pathway includes inhalation of vapors and
dermal contact.
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3.2  Screening Criteria

The screening criteria used to evaluate and select the preferred corrective action alternatives are
identified in the U.S. Environmental Protection Agency (EPA) Guidance on Resource
Conservation and Recovery Act Corrective Action Decision Documents (EPA, 1991) and the Final

Resource Conservation and Recovery Act Corrective Action Plan (EPA, 1994).

Corrective action aternatives will be evaluated based on four general corrective action standards
and five remedy selection decision factors. All corrective action alternatives must meet the general
standards to be selected for evaluation using the remedy selection decision factors.

The general corrective action standards are:

* Protection of human health and the environment

* Compliance with media cleanup standards

* Control of the source(s) of the release

» Compliance with applicable federal, state, and local standards for waste management

The remedy selection decision factors are:

» Short-term reliability and effectiveness

* Reduction of toxicity, mobility, and/or volume
* Long-term reliability and effectiveness

* Feasibility

* Cost

3.2.1 Corrective Action Standards

The following text describes the corrective action standards used to evaluate the corrective action

alternatives:

Protection of Human Health and the Environment

Protection of human health and the environment is a general mandate of the RCRA statute

(EPA, 1994). This mandate requires that the corrective action include any protective measures that
are needed. These measures may or may not be directly related to media cleanup, source control, or
management of wastes. The corrective action alternatives are evaluated for the ability to meet
corrective action objectives as definedsaction 3.1
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Compliance with Media Cleanup Standards

Each corrective action aternative must have the ability to meet the proposed media cleanup

standards as set forth in applicable regulations (NAC 445A.2272 [NAC, 1996a]). Thisregulation
prescribes an appropriate level of concentration that is based on the protection of public health and
safety and the environment. The appropriate level must be based on the Integrated Risk

Information System. For this CAU, the EPA's Region IX Preliminary Remediation Goals, which
are derived from the Integrated Risk Information System, are the basis for establishing the

preliminary action levels (EPA, 1996).

Control of the Source(s) of the Release

An objective of corrective action remedy is to stop further environmental degradation by
controlling or eliminating additional releases that may pose a threat to human health and the
environment. Unless source control measures are taken, efforts to clean up releases may be
ineffective or, at best, will essentially involve a perpetual cleanup. Therefore, each corrective
action alternative must use an effective source control program to ensure the long-term

effectiveness and protectiveness of the corrective action.

Compliance with Applicable Federal, Sate, and Local Sandards for Waste Management

During implementation of any corrective action alternative, all waste management activities must
be conducted in accordance with applicable state and federal regulatioridei@&dn, Revised

Satutes [NRS] 459.400 - 459.600 [NRS, 1995]; RCRA @6de of Federal Regulations [CFR]

261 - 281 [CFR, 1996]; 40 CFR 268, “Land Disposal Restrictions;” and NAC 459.9974,

“Disposal and Evaluation of Contaminated Soil” [NAC, 1996b]). The requirements for
management of the waste, if any, derived from the corrective action will be determined based on
applicable state and federal regulations, field observations, process knowledge, characterization
data, and data collected and analyzed during corrective action implementation. Administrative
controls (e.g., decontamination procedures and corrective action strategies) will minimize waste

generated during site corrective action activities. Decontamination activities will be performed in
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accordance with approved procedures as specified in the NDEP-approved TTR work plan
(DOE/NV, 1996a) and will be designated according to the contaminants present at the site.

3.2.2 Remedy Selection Decision Factors

The following describe the remedy selection decision factors used to evaluate the corrective action

adternatives:

Short-Term Reliability and Effectiveness

Each corrective action aternative must be evaluated with respect to its effects on human health and
the environment during the construction and implementation phase of the corrective action. The
following factors will be addressed for each alternative:

* Protection of the community from potential risks associated with implementation such as
fugitive dusts, transportation of hazardous materials, explosion

* Protection of workers during construction and implementation
» Environmental impacts that may result from construction and implementation

» The amount of time until the corrective action objectives are achieved

Reduction of Toxicity, Mobility, and/or Volume

Each corrective action alternative must be evaluated for its ability to reduce the toxicity, mobility,
and/or volume of the contaminated media. Reduction in toxicity, mobility, and/or volume refers to
changes in one or more characteristics of the contaminated media by the use of corrective measures

that decrease the inherent threats associated with that media.

Long-Term Reliability and Effectiveness

Each corrective action alternative must be evaluated in terms of risk remaining at the CAU after the
corrective action alternative has been implemented. The primary focus of this evaluation is on the
extent and effectiveness of the controls that may be required to manage risk posed by treatment

residuals and/or untreated wastes.
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Feasibility

The feasibility criterion addresses the technical and administrative feasibility of implementing a
corrective action alternative and the availability of various services and materials needed during

implementation. Each corrective action aternative must be evaluated for the following criteria:

» Construction and Operation: This refers to the feasibility of implementing a corrective
action alternative given the existing set of waste and site-specific conditions.

» Administrative Feasibility: This refers to the administrative activities needed to implement
the corrective action alternative (e.g., permits, public acceptance, rights of way, off-site
approval).

» Availability of Services and Materials: This refers to the availability of adequate off-site
and on-site treatment, storage capacity, disposal services, needed technical services and
materials, and availability of prospective technologies for each corrective action alternative.

Cost

Costs for each alternative are estimated for comparison purposes only. The cost estimate for each
corrective action alternative includes both capital and operation and maintenance (O&M) costs, as
applicable. The following is a brief description of each component:

» Capital Costs: These costs include both direct and indirect costs. Direct costs may consist
of materials, labor, mobilization, demobilization, site preparation, construction materials,
equipment purchase and rental, sampling and analysis, waste disposal, and health and safety
measures. Indirect costs include such items as engineering design, permits and/or fees,
start-up costs, and any contingency allowances.

» Operation and Maintenance: These costs include labor, training, sampling and analysis,
maintenance materials, utilities, and health and safety measures.

Cost summaries for this CADD are provided in Appendix C.

3.3 Development of Corrective Action Alternatives

This section identifies and briefly describes the viable corrective action technologies and the
corrective action alternatives considered for the affected media. Based on the review of existing
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data, future land use, and current operations at the TTR, the following alternatives have been
developed for consideration at the Building 03-60 UDP CAU:

Alternative 1 - No Further Action

Alternative 2 - Closure in Place with Administrative Controls

Alternative 3 - Partial Excavation, Disposal, and Administrative Controls
Alternative 4 -1n Stu Bioremediation

The following analysis of NAC 445A.227 (2) (a-k) criteria (NAC, 1996a) supports the protection of
groundwater from the CAU 423 COC,; therefore, groundwater monitoring is not considered in the

remainder of the document:

a. The depth to groundwater is 110 to 120 m (360 to 390 ft) (DOE/NV, 1996a). The source of

contaminant release to the UDP has been permanently eliminated; therefore, a source no
longer exists to contribute to plume size or migration. The precipitation for the area (13 to
15 cm [5 to 6 in.] annually) (DOE/NV, 1996a) does not significantly influence the

movement of the contaminants. Based on the bioassessment, favorable conditions exist for
natural attenuation of hydrocarbons and other organic constituents through biological
degradationAppendix A. While the contaminants may continue to migrate vertically due

to gravity drainage, the rate will be slow due to the lack of other driving forces and the lower
permeability layers under the plume.

The distance to the nearest drinking water well (Sandia 6) is 670 m (2,200 ft) southeast of
the CAS. Groundwater in this area moves generally to the northwest (DOE/NV, 1996a).
The total areal extent of the contaminated plume as determined in the site investigation is
limited to approximately 65 square meterS)((700 square feet fi) (seeFigure A.2-3in
Appendix A); therefore, for the contaminants to affect the drinking water well, they will
need to travel the vertical distance to the groundwater, then travel through the groundwater
in a direction opposite normal groundwater flow to the radius of influence of the well.
Lateral migration of the plume is to the west of the UBgyre A.3-1in Appendix A);

vertical migration appears to be confined by lower permeability layers. Based on the small
plume size, the migration direction, and favorable natural decay conditions, the likelihood
of any impacts to the well is minimal.

Geotechnical analysis of eight samples taken at the site from different horizons showed
evidence of a lower permeability layer at 20 m (65 ft). The porosity measured in the
analysis ranged from 35.2 percent to 41.3 percent. Permeabilities ranged front 106x10
1.2x10’ centimeters/second (cm/sefppendix A and generally decreased with depth.
The lower permeability layers limit downward migration, as sedngare A.3-1 and

would allow additional retention time for biological degradation.
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d. Annual precipitation averages 13to 15cm (5to 6in.). Annual evaporation is between
147 and 168 cm (58 and 66 in.) (DOE/NV, 1996a). The high evaporation and low
precipitation create a negative water balance for the area; therefore, no driving force
associated with precipitation is available to mobilize contaminants to groundwater. Ponding
isnot likely at the CAU because the ground surface dopes so that surface water runs off site.

e. Thetype of regulated substance released is petroleum hydrocarbons in the form of diesel
and gasoline. Light, bulk hydrocarbons can migrate downward in unsaturated zone soil due
to gravity and capillary forces. Downward migration is slowed by the following parameters
which apply to this site:

* \Wlume of release

* Soil saturation

* Soil particle adsorption/desorption

* Low permeability of the soil

* Presence of lower permeability layers

* Natural degradation of the hydrocarbons

Analysis of eight subsurface soil samples obtained within the CAU resulted in
permeabilities ranging from 1.6x2@o 1.2x10 cm/sec Table A.3-9. A lower

permeability layer was indicated by the chemical and geotechnical data starting at
approximately 20 m (65 ft). All concentrations below this level were less than the

100 parts per million regulatory action level with the exception of an anomalous gasoline
detection FigureA.3-1). Because of the large distance to groundwater, the slow travel time
associated with the gravity drainage mechanism for migration, the current size of the plume,
and the biologically favorable environment, the contaminants are not likely to reach or
impact the groundwater.

Without specific chemical analysis of the components of the waste oil at the CAU, a
guantitative estimate of the risk is not possible. However, pathways to the
TPH-contaminated zone do not currently exist. The only potential pathway is inadvertent
intrusion which can be controlled.

The highest concentration of TPH detected in the investigation was 2,400 mg/kg at 6 m
(20 ft) bgs. Only 9 of the 28 samples collected had TPH concentrations above 100 mg/kg
(Appendix A.

f. The total lateral extent of contamination is estimated to be?q300 f£). The maximum
vertical extent of contamination is approximately 20 m (65 ft). The movement of the
contaminants laterally and vertically is significantly slowed because the source has been
removed. Vertical movement is also significantly limited by the lower permeability layers
previously discussed. Natural biological degradation of the TPH should further limit the
potential for contaminants to reach groundwater.
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g. Presently, the CAU islocated in a government-controlled facility with the potential future
land use similar to current use. The TTR isarestricted areathat is guarded on a 24-hour,
365-day-per-year basis, unauthorized personnel are not admitted to the facility. The TPH
plumeis currently covered by a minimum of a4 m (14 ft) of clean soil, preventing
inadvertent access to high concentrations of contaminants. Alternatives will be evaluated
for control of inadvertent intrusion to the contaminated zone.

h. Preferred routes of migration are nonexistent since the point sources of the TPH have been
removed and the surface area is covered by a minimum of a4 m (14 ft) clean soil.
Inadvertent intrusion is the only pathway from the contaminants to potential receptors.

i. The subsurface contamination is located beneath a minimum of a 4-m (14-ft) clean soil.
The UDP is bordered on the southeast by the Building 03-73 pad, and several boxcars are
located to the north. Numerous aboveground (i.e., propane tanks) and underground utilities
(e.g., gas and water lines, atelephone line, and an abandoned sewer line) are present
(Figure A.2-1) inthe UDP area.

J.  Thepotential for ahazard related to fire, vapor, or explosion is very low becausethe TPH is
located below the surface under approximately 4 m (14 ft) of clean soil. The fireand
explosion potential for this TPH is moderate when exposed to fire or flame, neither of which
are applicable to the buried contaminants at the CAU.

k. No other site-specific factors are known at this time.

3.3.1 Alternative 1 - No Further Action

Under the No Further Action Alternative, no corrective action activities will be implemented. This
aternative is used as a starting point to establish a baseline for comparison with the other corrective
action alternatives. This alternative does not meet the corrective action objectives because no
actions are taken to prevent human contact with the TPH plume. This alternative will not be

compared to the other alternatives using the selection decision factors.

3.3.2 Alternative 2 - Closure in Place with Administrative Controls

Administrative controls are used to prevent inadvertent contact with contaminated media.
Administrative controls would consist of land-use restrictions to prevent intrusive activities. The
future use of the contaminated land associated with this CAU would be restricted from any activity
that would alter or modify the containment control unless appropriate concurrence was obtained
from NDEP. Based on the bioassessment for the site, the existing conditions are favorable to
natural biological degradation (i.e., no enhancements applied) (Appendix A). Natural biological
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activity will result in reduced concentrations of hydrocarbons with time. Administrative controls
are commonly used and can effectively eliminate potential exposure pathways. Administrative
controls are effective because TTR, including CAU 423, is arestricted-access facility. The
implementation of administrative controls requires the coordination of all entities at afacility to
ensure that the restrictions are enforced. An evaluation of NAC 445A.227(2)(a-k) (NAC, 1996a)
requirementsis presented in Section 3.3. This evaluation provides support that conditions at the
CAU will not adversely impact the groundwater beneath the CAU or any nearby drinking water
wells.

A 25-cm (10-in.) surface casing was installed to allow drilling of boring B1 through the center of
the UDP (Figure A.2-2). This casing was left open pending corrective action decisions and will
have to be addressed by either cutting the casing below ground surface and filling with a grout
material or removing the casing and grouting the hole. An evaluation of the need to remove the
surface casing prior to grouting will be made in the Corrective Action Plan. The piping from
Building 03-60 to the UDP would also be closed in place.

3.3.3 Alternative 3 - Partial Excavation, Disposal, and Administrative Controls

Alternative 3 consists of removing the UDP casing, boring B1 casing, and the contaminated
material (soil and leach rock) directly beneath and slightly to the west of the UDP (an assumed area
of approximately 4.6 m [15 ft] in diameter to a depth of about 8 m [27 ft)]. Contaminated material
and the removed casing would be disposed of at an approved disposal facility; clean soil removed
during excavation would be used for backfill. Excavated areas will be backfilled with
uncontaminated soils and recontoured to eliminate topographic depressions and allow runoff.
Excavation would be used to remove clean borrow soil from a proximal location for placement at
the remaining void. Following excavation, administrative controls would be instituted to preclude
inadvertent intrusion to the remaining TPH at the CAU. The discharge line would be closed in
place.

Utilities and the nearby dope present potential interferences to the excavation alternative. Shoring
would be required to stabilize the dope, and utilities would have to be rerouted. These factors add
to the difficulty and cost of this aternative.
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3.3.4 Alternative 4 - In Situ Bioremediation

Alternative 4 consists of in situ bioremediation of the TPH plume at the UDP. The analysis of
microbial parameters at the site indicated favorable conditions for bioremediation with minimal
need for added components. Because of the relatively small plume size, a smplified system could
be employed to provide oxygen to the contaminated zone to stimulate biological activity. This
system would consist of two or three vadose zone wells; at least one extraction well would have a
wind-powered (other power options such as electricity could also be used) turbine to induce a
pressure differential across the plume. The system would be designed to limit air emissions. An
open well opposite this extraction well would allow air flow into the plume and serve asa
monitoring port. Fencing would be installed to protect the bioremediation well system. The gas
samples from the system would be periodically collected to monitor respiration rates. As
bioremediation progresses, injection of additional nutrients may be required. These would be
introduced through the open well(s). The exact system configuration and monitoring scheme would
be developed in the Corrective Action Plan. With time, the bioremediation system could result in
reduction of TPH to preliminary action levels. After remediation, the wells would be closed
according to State of Nevada requirements.

Similar to Alternative 2, the boring B1 casing would be cut and filled or removed.

3.4  Evaluation and Comparison of Alternatives

The general corrective action standards and remedy selection decision factors described in

Section 3.2 were used to conduct a detailed evaluation of each corrective action aternative. A
comparative evaluation was performed to compare each corrective action aternative to the other
alternatives using the evaluation criteria. In this way, the advantages and disadvantages of each
aternative are assessed to select a preferred alternative for CAU 423. Table 3-1 presentsa
summary of the detailed analysis of the alternatives. Table 3-2 presents the comparative analysis of

aternatives. A summary of costs for the four alternativesis provided in Appendix C.
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Evaluation Criteria

Alternative 1
No Further Action

Alternative 2
Closure in Place with
Administrative Controls

Alternative 3

Partial Excavation, Disposal,

and Administrative Controls

Alternative 4
In Situ Bioremediation

Closure Standards

Protection of Human
Health and the
Environment

Only TPH identified above
preliminary action levels

Does not meet corrective action
objective of preventing
inadvertent intrusion into
contaminated soil zone

No worker exposure associated
with implementation
Conditions favorable for natural
biological degradation of TPH
NAC 445A.227 (2) (a-k)
analysis (Section 3.3) shows
groundwater is protected.

Only TPH identified above
preliminary action levels

Meets corrective action
objectives

Prevents inadvertent intrusion
No worker exposure associated
with implementation

Low risk to public because of
remote location and controlled
access to the TTR

Conditions favorable for natural
biological degradation of TPH
NAC 445A.227 (2) (a-k)
analysis (Section 3.3) shows
groundwater is protected.

Only TPH identified above
preliminary action levels
Meets corrective action
objectives

Prevents inadvertent intrusion
Highest risk to workers during
implementation because of
excavation requirement and
exposure to COC

Low risk to public because of
remote location and controlled
access to the TTR

NAC 445A.227 (2) (a-k)
analysis (Section 3.3) shows
groundwater is protected.

Only TPH identified above
preliminary action levels
Meets corrective action
objectives

COC reduced to preliminary
action level over time;
acceptable level reduced by
active bioremediation system
Minimal risk to workers
associated with installation of
bioremediation wells and
monitoring activities

Low risk to public because of
remote location and controlled
access to the TTR

NAC 445A.227 (2) (a-k)
analysis (Section 3.3) shows
groundwater is protected.

Compliance with Media
Cleanup Standards

Does not currently comply with
media cleanup standards
because TPH was identified
above preliminary action levels;
biological degradation may
reduce TPH levels over time.

Does not currently comply with
media cleanup standards, but
eliminates potential pathway to
cocC

Biological degradation may
reduce TPH levels over time.

Does not currently comply with
media cleanup standards, but
restricts pathway to COC
Biological degradation may
reduce TPH levels over time.
Higher levels of COC removed

Complies with media cleanup
standards at the end of the
bioremediation

Will be designed to limit air
emissions
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Evaluation Criteria

Alternative 1
No Further Action

Alternative 2
Closure in Place with
Administrative Controls

Alternative 3
Partial Excavation, Disposal,
and Administrative Controls

Alternative 4
In Situ Bioremediation

Control of the Source(s)
of Release

e The source to the UDP has
been permanently closed.

The source to the UDP has
been permanently closed.

» The source to the UDP has
been permanently closed.

*  Some potential for release of
volatilized COC during
excavation and disposal
activities

The source to the UDP has
been permanently closed.
Some potential for release of
COC during well installation
and to the surface as gases
associated with accelerated
bioactivity; periodic gas
monitoring at the surface will be
required to assess system
performance.

Compliance with
Applicable Federal,
State, and Local
Standards for Waste
Management

No waste generated

Minimal waste generated from
removal of boring B1 casing

*  Waste will be generated from
removal of TPH-contaminated
soil and casing material.

*  Will be handled and disposed
of per applicable standards

Minimal volume of waste
generated during installation of
bioremediation wells and
monitoring activities and from
removal of boring B1 surface
casing

Will be handled and disposed
of per applicable standards

Remedy Selection Decision

Factors

Short-Term Reliability
and Effectiveness

Not evaluated

No impacts to workers
Administrative controls prevent
inadvertent intrusion

Public protected by remote
location and TTR site access
controls

¢ Moderate risk to workers
associated with excavation and
disposal activities and
exposure to COC

*  Public protected by remote
location and TTR site access
controls

Minimal risk to workers
associated with installation of
bioremediation wells and
periodic monitoring

Public protected by remote
location and TTR site access
controls
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Evaluation Criteria

Alternative 1
No Further Action

Alternative 2
Closure in Place with
Administrative Controls

Alternative 3
Partial Excavation, Disposal,
and Administrative Controls

Alternative 4
In Situ Bioremediation

Reduction of Toxicity,
Mobility, and/or Volume

Not evaluated

e TPH levels may naturally
degrade, resulting in reduction
of all three parameters

e TPH levels may naturally
degrade, resulting in reduction
of all three parameters.

» Contaminated zone at bottom
of UDP removed which will
result in removal of higher
levels of contaminated material

* Bioremediation system will
effectively reduce all
parameters

Long-Term Reliability
and Effectiveness

Not evaluated

e Controls inadvertent intrusion

» Biological degradation over
time may reduce COC levels.

e Administrative controls must be

e Controls inadvertent intrusion

» Biological degradation over
time may reduce COC levels.

e Administrative controls must be

* TPH levels will be at or below
preliminary action levels upon
completion.

maintained. maintained.
* Higher levels of contamination
removed
Feasibility Not evaluated * Easily implementable e Utilities and nearby » Easily implementable because
* Coordination of all entities is embankment may hinder plume is small, COC is
necessary to ensure removal operations. relatively shallow, and
compliance with administrative * Depth of removal area would biological conditions are
controls to prevent intrusion. require significant excavation favorable
and shoring to protect workers * Assumed period of operation is
on the project and structures in 3 to 10 years, depending on
the area. respiration rates (see
* Ifremoval by coring instead of Appendix C)
excavation, equipment
availability may be a concern
» Coordination of all entities is
necessary to ensure
compliance with administrative
controls to prevent intrusion.
Cost $0 $36,416 $138,275 $213,221
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Table 3-2
Comparative Evaluation of Alternatives
(Page 1 of 2)

Evaluation Criteria Comparative Evaluation

Closure Standards

Protection of Human Health Alternatives 2, 3, and 4 meet corrective action objectives; Alternative 1 does not. Worker exposure to risks increases from
Environment no risk associated with Alternatives 1 and 2, to minor risk associated with Alternative 4, to highest risk associated with
Alternative 3. An evaluation of NAC 445A.227 (2) (a-k) (Section 3.3; NAC, 1996a) demonstrates that waters of the State
of Nevada are not endangered by site conditions. The relatively low levels of TPH and the depth to the contamination
present minimal risk under each of the alternatives.

Compliance with Media Cleanup Alternative 4 will comply with media cleanup standards at the end of the bioremediation; the other alternatives rely on
Standards natural biological degradation for associated reduction in TPH levels. Alternatives 2 and 3 eliminate pathways to the COC,;
Alternative 1 does not.

Control of the Source(s) of the The source of release to the UDP has been permanently eliminated. Alternative 3 has some potential for release of the
Release COC associated with removal of contaminated soils and subsequent disposal. Alternative 4 has potential to release the
COC associated with well installation and release of hydrocarbon gases associated with accelerated bioactivity.

Compliance with Applicable Alternative 1 does not generate any waste. Alternative 2 generates minimal waste associated with removal of the boring
Federal, State, and Local B1 casing. Alternative 4 generates minor amounts of waste associated with well installation and casing removal.
Standards for Waste Management Alternative 3 generates the largest amount of waste associated with the removal of contaminated soil, the boring B1
casing, and the UDP casing. All waste will be managed and disposed per applicable standards.
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Table 3-2
Comparative Evaluation of Alternatives
(Page 2 of 2)

Evaluation Criteria

Comparative Evaluation

Remedy Selection Decision Factors

Short-Term Reliability and
Effectiveness

Worker exposure to risks increases from minor risk associated with Alternative 2, to somewhat higher risk associated with
Alternative 4, to highest risk associated with Alternative 3.

Reduction of Toxicity, Mobility,
and/or Volume

All alternatives may result in reduced toxicity, mobility, and volume due to natural biological degradation. Alternative 4
results in a reduction of all three parameters in less time. Alternative 3 results in some immediate reduction associated
with removal of higher TPH levels.

Long-Term Reliability and

Residual risk for all alternatives is low. Alternatives 2 and 3 require some maintenance of administrative controls.

Effectiveness Alternative 4 results in clean closure with no long-term monitoring requirements.

Feasibility Alternatives 2 and 4 are feasible; Alternative 3 is less feasible because of the utilities in the area, the depth of the required
excavation, nearby slope and buildings, the large amount of overburden, and the availability of coring or auguring
equipment (if this method is used for removal of the UDP and contaminated soil).

Cost The cost for Alternative 1 is $0. The cost for Alternative 2 is $36,416 for implementation of administrative controls.

Alternative 3 is estimated to cost $138,275 for removal and disposal of contaminated soil and casing and implementation
of administrative controls. The cost for Alternative 4 is $213,221 for installation and maintenance of an in situ
bioremediation system.
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4.0 Recommended Alternative

Based on the results of the detailed and comparative analysis of the potential corrective action
alternatives presented in this document, the preferred corrective action alternative selected for
implementation at CAU 423 is Alternative 2, Closure in Place with Administrative Controls.
Alternative 2 was chosen for the following reasons:

* Only TPH was identified as a COC, and existing conditions are conducive to natural
biological degradation (degradation will likely occur without addition of oxygen or
nutrients).

* Short-term risks to workers are minimal under this alternative.

* Long-term risks are minimized by controlling access to the site and by reduction in TPH
levels through natural biological activity.

* Only minimal wastes are generated.

* ltis easily implementable using existing resources and technologies with minimal
disturbances to surrounding areas.

» It provides the most cost-effective method for achieving protection and for meeting closure
requirements.

The preferred corrective action alternative was evaluated on its technical merits, focusing on
performance, reliability, feasibility, and safety. During corrective action implementation, this
alternative will present minimal potential threat to site workers. However, appropriate health and
safety procedures will be developed and implemented. The alternative was judged to meet all
requirements for the technical components evaluated. The alternative meets all applicable state and
federal regulations for closure of the site and will reduce potential future exposure pathways to

subsurface TPH-contaminated soil.

The future use of any land related to this CAU, as described by this CADD, is restricted from any
activity that may alter or modify the containment control as approved by the State of Nevada and
identified in the CAU Closure Report or other CAU documentation unless appropriate concurrence
is obtained in advance.
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A.1.0 Introduction

The report contained in this appendix presents the investigation activities and analytical results
from the corrective action investigation conducted at the Building 03-60 UDP, CAU 423. The UDP
is presented as part of CAU 406 in Table 3-1 of the Corrective Action Unit Work Plan, Tonopah
Test Range, Nevada (DOE/NV, 1996a) (hereafter referred to asthe TTR Work Plan), but it was
subsequently assigned the 423 CAU number. The CAU consists of CAS Number 03-02-002-0308,
which includes the UDP and an associated waste oil discharge line connecting it to Building 03-60.
The corrective action investigation (CAI) was conducted in accordance with the requirements set
forth in the Corrective Action Investigation Plan for Corrective Action Unit No 423: Building
03-60 Underground Discharge Point, Tonopah Test Range, Nevada (DOE/NV, 1997) as devel oped
under the FFACO (FFACO, 1996).

The CAU islocated in the Area 3 compound of the TTR, Nye County, Nevada (see Figure 1-1 and
Figure 1-2 of the CADD). The UDP was used between approximately 1965 and 1990 to dispose of
waste fluids from the Building 03-60 automotive maintenance shop (DOE/NV, 1997). Additional
information relating to the site history, planning, and scope of the investigation is presented in the
CAIP (DOE/NV, 1997) and the TTR Work Plan (DOE/NV, 1996a) and is not repeated in this
report.

A.1.1  Project Objectives

The primary objectives for this project were to identify the vertical and lateral extent of possible
contaminant migration from the UDP and to provide sufficient information and data to develop
appropriate corrective action aternatives for the UDP.

As part of the DQO process outlined in the CAIP (DOE/NV, 1997), potential routes of migration
for possible contaminants associated with the UDP were proposed. The soil surrounding the UDP
was investigated by conducting a subsurface drilling program and by collecting soil for field
screening and environmental samples for laboratory analysis. The drilling locations were selected
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based on the strategy devised in the DQO process and site conditions. The following tasks were

performed to meet project objectives.

A.l12

Drilled borehole through the UDP to investigate impact on underlying soils

Drilled step-out boreholes to constrain impact boundaries

Field screened soil from boreholes to guide depth and areal extent of investigation
Collected samples for laboratory and geotechnical analysis and bioassessment

Report Content

This corrective action investigation report is intended to provide information and data in sufficient

detail to support the selection of a preferred corrective action alternative in the CADD. The

contents of this report are as follows:

Section A.1.0describes the investigation background, objectives, and the report content.
Section A.2.0provides information regarding the field activities and sampling method.

Section A.3.0summarizes the results of the laboratory analysis from the investigation
sampling.

Section A.4.(iscusses the quality assurance (QA) and quality control (QC) procedures that
were followed and the results of the QA and QC activities.

Section A.5.0summarizes the significant results pertaining to the Building 03-60 UDP
corrective action investigation program.

Section A.6.Ccites the references.

Appendix Bpresents the soil boring logs and information pertinent to the corrective action
decision process.

To make this report a concise summary, the complete field documentation and laboratory data,

including Field Activity Daily Logs, Sample Collection Logs, Analysis Request/Chain-of-Custody

Forms, soil sample descriptions, laboratory certificates of analyses, analytical results, and

surveillance results are not contained in this report. These documents are retained in project files as

both hard copy files and electronic media and will be supplied upon request.
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A.2.0 Field Investigation and Sampling Activities

Field investigation and sampling activities were divided into three separate phases. The initial
phase was the location of the UDP; the second phase was the discharge line video survey; and the
third phase was the subsurface investigation. Details of the first two phases are discussed in the
CAIP and are not documented in thisreport. Thefollowingisabrief summary of al CAl activities
provided as background information:

» Conducted ground-penetrating radar (GPR) survey to determine UDP location (feature
originally classified as an underground storage tank [UST]).

» Sampled and removed liquids from the UDP (9/96).

» Attempted waste oil discharge line camera survey; survey failed due to pipe damage and
blockage by sludge. An attempt was made to flush the pipe by injecting water into the UDP
end of the pipe. This water drained into the UDP.

» Sampled and removed liquids from the UDP; sampled sludge from discharge line and
capped line (10/97).

» Dirilled eight vertical boreholes
- Conducted field screening for TPH, radiological constituents, and VOCs
- Collected environmental samples for laboratory analysis
- Collected soil samples for geotechnical analysis and bioassessment
- Logged soil cuttings to assess site geology

The subsurface investigation and sampling program was managed in accordance with the
requirements set forth in the CAIP (DOE/NV, 1997). The field activities were performed in
accordance with an approv&de-Specific Health and Safety Plan (IT, 1997). The samples were
collected and documented by following approved sampling, field activity documentation, sample
collection documentation, decontamination, chain of custody, shipping, and radiation screening
protocols and procedures as indicated in the CAIP (DOE/NV, 1997). Quality control samples
(e.g., field blanks, equipment rinsate blanks, trip blanks, and sample duplicates) were collected as
required by théndustrial Stes Quality Assurance Project Plan (QAPP) (DOE/NV, 1996b) and
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approved procedures. During field activities, waste minimization practices were followed
according to approved procedures, including segregation of the waste by waste stream.

A.2.1  Site Description and Conditions

The Building 03-60 UDP is located near the center of the Area3 Compound at the TTR. Accessto
the UDP is limited by the Building 03-73 pad, a fence surrounding the Sandia warehouse area, and
boxcars used for storage. Numerous aboveground (i.e., propane tanks) and underground utilities
(e.g., gas and water lines, atelephone line, and an abandoned sewer line) are present (Figure A.2-1)
inthe UDP area.

The location of the UDP is currently marked by a 25-centimeter (cm) (10-inch [in.]) diameter
surface casing with locking lid that extends approximately 46 cm (18 in.) above ground surface.

A.2.2 Subsurface Investigation

Eight vertical boreholes were drilled at the UDP to investigate the subsurface soils. Therotary
sonc (“sonic”) drilling methodvasusal to produ@ continuoussoil cores fom vertical borings
throughand aourd the UDP. Recovery of continuous core allowed detall&eld olservatons and
sampling of thesubsufacesoil. Samples were colleetl from the coreat specified depth interval
for field-screenig and Bboratoryanalyses. Boringsranged fron a minimum depth of Z m

(70 ft) bgs toa maximum depth of 27 m (90 ft) bgs. Field screening fo radiation, TPH, and V@@Ts
(headspae screening)was useddguide the areal exteand depth bthe investigationnthe field.
Samping intervals and sampk submissionfrequency werdased m minimum requrements
establshed during tk DQO process, field-screenmresults, adl the dscretion of tle site

superviso.

A.2.2.1 Dirilling

Thesonic dilling method usesibration and r&ation of the dill string to advance a core bl and
an outer cging (FigureA.2-2). The @sing is used totabilize the hole andlso minimzes potential
cross contamination pduced by soil fromshallower levelsfalling down thehole (sloughinyasthe

core barrel is removed for cuttings extrusid@fter the bit atheend of the core barrel reads the
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Figure A.2-2
Configuration of Building 03-60 UDP and Drilling Strategy




CAU 423 CADD
Appendix A
Revision: 0
Date: 06/18/98
Page A-7 of A-40

specified depth, the core barrel is withdrawn from the borehole and the contents are extruded into
polyurethane (PU) bags. While the sonic drilling method produced some heat from friction, the
samples did not seem any hotter than if a hollow-stem auger had been used. Therelatively large
core barrel diameter and loose soils may have al so reduced the effect of friction on the samples. For
this project, 15-cm (6-in.) diameter core barrels and 20-cm (8-in.) diameter casing were advanced.
The casing was removed, and the boreholes were filled with grout to complete each boring.

The borehole locations are shown on Figure A.2-3. Soail cuttings were delivered to the field
geologist and sampling team in labeled PU bags in approximately 0.8-m (2.5-ft) long sections. The
soil cuttings were suitable for field screening, sampling, and visual classification of the soil
described in subsequent subsections.

The initial borehole was drilled through a 25-cm (10-in.) diameter surface casing secured with sand
within the UDP. Approximately 340 kilograms (kg) (750 pounds [Ibs]) of medium bentonite chips
were mixed with the sand at the base of the UDP to seal the base of the surface casing from residual
liquid present in the bottom of the UDP. The sand pack, surface casing, bentonite, and drilling
casing were used to prevent thisliquid from cross contaminating samples collected from boring B1.
Initial core from B1 was unavoidably contaminated by liquid trapped inside the surface casing
during installation. Theinterval from 6.9 m (22.5 ft) (base of surface casing) to 7.9 m (26 ft) bgs
wasdescribed as “black sludge” ad notsampled beau the retive soil was indisernible from
liquid fromthe UDP. Liquid within the UDP wassampl&l during preliminay phases fothis
investigation, and analytical resuls from thesesamples g maintained in the projectspecific files.
Native soil wasencounteed at 79 m (26 ft) bgs,and a sample was collectedm 8.8 m (29 ft) to
9m (30 ft) bgs &cording to the CAIP (DOE/NV, 1997). Field screening identified thdeeest
contaminationn this borehat at approximately 8 m (&0 ft) bgs. Boring B1 was compleat a
depth of 248 m (815 ft).

Contaminatio detected above field-screenirg levelsin boiing Blrequired threeplanned step-out
borings to be dtled in a triangular pattern approximatelye/n (25 ft) from theUDP (boring B1).
The locatim of these beingswascontrolled by a slope puildings,fences, andboth active and
abandoned undground utlities at the site. Boring B2was dilled 7.3 m (24 ft) southwet of
boring B1. Boring B3 was abandet appoximately 15 m (5 ft) bgs due to a concretesituction
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(i.e, fill material, unidentified utility) and is disregarded in thisreport. Borings B4 and B5 were
drilled approximately 6.9 m (22.5 ft) northeast and east, respectively, of boring B1.

Three TPH field-screening detections below the preliminary action level with no associated VOC
field-screening detections were found in soil from approximately 12 m (40 ft) to 15 m (50 ft) bgs
from boring B2. No contamination was found during field screening of borings B4 and B5. All
three of these borings were drilled to atotal depth of 21.3 m (70 ft).

Four additional boreholes were ultimately required to adequately investigate the site. Boreholes
B6, B8, B9, and B7 were drilled 1.8, 4.9, and 7.9 m (6, 16, and 26 ft) west of the UDP, and 3.7 m
(12 ft) northeast of the UDP, respectively. Boring B6 was drilled to atotal depth of 27 m (90 ft).
Borings B7, B8, and B9 were drilled to atotal depth of 24 m (80 ft).

No field-screening detections were made in boring B7. This borehole demonstrates the asymmetric
geometry of the contamination plume and guided further investigation to the west of the UDP.
Field screening detected TPH and VOCs above preliminary action levelsin borings B6 and B8. No
contamination was detected by field screening in boring B9, 7.6 m (25 ft) west of the UDP.

A.2.2.2 Field Screening

The preliminary action level for TPH field-screening results was established at 100 mg/kg in
accordance with the NDEP screening levelsfor TPH (NAC, 1996). The preliminary action level
for VOC field-screening results was determined to be 20 parts per million (ppm) or 2.5 times
background, whichever was higher. The preliminary action level for radiation monitoring results
was established at two times background levels (DOE/NV, 1997). Field-screening preliminary
action levels were established to guide the advancement of the borehole and to provide abasis for
collecting unplanned environmental samples or drilling additional boreholes.

Field-screening methods were used to collect the semiquantitative radiological, VOC, and TPH data
required to guide the total drilling depth for each boring. Field screening was performed at 1.5-m
(5-ft) intervals to adepth of 15 m (50 ft) with subsequent field screening in 3-m (10-ft) intervals.
Supplementary field screening was conducted at the discretion of the site supervisor at additional
depths. The screening methods included:
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* Radiological screeninfpr alphaand betaadiation using mElectrainstrument
* Headpace screeninfpr VOCs usinga Photoionizatio Detecta (PID)

* TPH screening usgthe Hanbyfield testing k manufactued by Hanly Environmental
Laboratory Procedures, Inc.

While radiologicdand hedspacescreening wasonducted n all instarcesdesribed above, the
TPH screenig wasomitted in somecases due to a reageshmortage For boringB6, TPH field
screening was i@onducted until the first headpace measurementegte than 20 ppm was
recorded. Thisoccurred aé m (20 ft) bgs. The TPH field screening continuetbr this baring until
21 m (70 ft) bgs, where a reading déss tha 10 mg/kg was measured ang the TPH
field-screening kit. Samplesrom 24 m and ZZ m (80 aml 90 ft) bgs(TTR01135 and TTR01137)
weresubmitted to the laboratay without TPH screening to corserve reagnt. Headspace
measurements webelow 2 ppm fa both of these sampls.

A similar strategy was usedifthe start of boring B7, bu headpace mesurementanever exceeded
20 ppmin this baing. Field screning for TPH was intiated at 14 m (45 ft) bgsin anfcipation of
the expeted contaminatiorone, bu no contamination was deted by tle TPH fieldscreening in
this borirg. The TPH field screning was conduatd according tahe CAlPfor the remainderfahe
investigation (DOE/N, 1997).

The modified field screening shoudl have a minimaleffect on the quality of field-screening dta
collected athe UDP site. Good carelation between #hHanby and headsge methodswas
observe for all borings. The Hanby methd identified TPH in on} two caseswhere tle headspce
method did nbproduce mesurements above backgroundlhe first casewastwo meaurements of
lessthan D mg/kg and one measurement gessthan ® mg/kgfor azonefrom 12 o 15m

(39 to 50 ft) bgs n boring B2. Two samples (TTR01112 and TTR01113) weresubmitted from this
zone, but either showel TPH or VOCsabove minimum repding li mits (seeSectian 3.0). In the
second ca&e, a measuremdrof less tha 10 mg/kg TPH ly theHanby methd wasnot associaed
with an elevated heagpace method measuremeititis posible tha theHeadspae methalis na a
reliable indicator of TPH aless tharb0 mg/kg, but this levieis less tharhalf of the preliminary
action leel of 100 mg/kg (NAC, 19964.
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A.2.2.3 Sampling

Sample collection followed the procedures specified in the CAIP (DOE/NV, 1997). Soil coreswere
moved from the borehol es to the sampling area in approximately 0.8-m (2.5-ft) lengths contained in
PU bags. The bags were split open and screened for alpha and beta radiological contamination.
The breathing zone was monitored for VOCs using a PID before and during sample collection.
Samples were collected in appropriate containers with temporary sample labels and sealed with
custody tape. Volatile samples (VOCs, TPH gasoline, TPH field screening, headspace field
screening) were collected directly from the soil cores immediately after required radiation field
screening and breathing zone monitoring for VOCs was conducted. The remainder of the samples
were collected from soil representative of the sampling interval homogenized in a stainless steel
bowl.

After samples were identified as laboratory samples, labels preprinted with the sample number,
sample collection date/time, Chain-of-Custody number, sampling team members, container
preservative, medium type, and requested analysis were attached to each of the containers.

Each sample container was then sealed with custody tape, wrapped in protective bubble wrap

(if applicable), placed into a Ziploc™ bag, and placed in an iced cooler with atrip blank

(if applicable). Samples not submitted to the laboratory were containerized with other soil cuttings
from the same boring after removing or defacing temporary sample labels and lids.

A.2.2.4 Waste Management

Investigation-derived waste (IDW) was segregated into the following five waste streams:

PPE and sampling equipment that contacted potentially contaminated media
» Decontamination rinsate that contacted potentially contaminated media
» Soil and debris incidental to sample collection (e.g., soil cuttings, discarded samples)

» Plastic or other material (e.g., soil, absorbent materials) contaminated by equipment
hydrocarbon leaks (i.e., minor amounts of hydraulic oil from the drilling rig)

* PPE, debris, solvent and rinsate generated from petroleum hydrocarbon field-screening kit
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Potentially hazardous waste generated during Site operations was labeled as such and transferred to
aHazardous Waste Accumulation Areadaily. The IDW was documented using a hazardous waste
log. All IDW confirmed as hazardous waste has been removed from TTR under Uniform
Hazardous Waste Manifest number 98013. All IDW confirmed as nonhazardous waste has been
removed from TTR under Nonhazardous Waste M anifest numbers 16660 (nonhazardous rinsate)

and 16662 (nonhazardous sail).

A.2.3 Geology

The UDP site consists of reworked and compacted sands and gravels overlying native soils.
Regional native surface soil consists of poorly graded, moderately consolidated alluvia silty sands
with gravel and cobble-sized volcanic detritus (DOE/NV, 1996a). Field descriptions were
performed for each boring by the field geologist and recorded on Visual Classification of Soil Logs
(Appendix B) and augmented by laboratory analysis of eight geotechnical samples (Section A.3.6).
The strata encountered below the UDP are summarized below:

* Well and poorly graded sands are the predominant lithology at the site.
» Well and poorly graded gravels in discontinuous lenses are common.
» Silt is present but typically composes less than 5 percent of the soil.

A.2.4  Hydrology

The Area 3 topography slopes gently to the northwest with surface drainage flowing in the same
direction. Depth to groundwater beneath the Building 03-60 UDP is estimated at 110 to 120 m
(361 to 394 ft) bgs (DOE/NV, 1996a). No saturated zones (e.g., perched water, contaminant
saturation) were found in the subsurface at the Building 03-60 UDP. This investigation
demonstrates that contamination associated with the UDP is restricted to a shallow vadose zone
less than 20 m (65 ft) bgs.
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A.3.0 Investigation Results

The analytical results of samples collected from the Building 03-60 UDP CAU have been compiled
and evaluated to determine the presence and/or extent of contamination. The analytical results are
summarized in the following subsections. The complete laboratory result data packages are
available in the project files.

During the investigation activities, atotal of 55 samples (38 soil and 17 liquid samples) were
collected and submitted for laboratory analysis. Eight of the soil samples were submitted for
bioassessment and geotechnical analysis. A list of the sample numbers (including field duplicate
and other quality control samples) and their relationship to the boreholesis presented in

Table A.3-1. Theanalytical parameters and laboratory analytical methods requested for this
investigation are presented in Table A.3-2. The analytical parameters were selected through the
application ofsite proces knowledg according to the L$. Environmenél Protection Agencys
Guidance for the Data Quality Objectives Process (EPA, 1994a). Preliminary ation levels for
off-site labaratory analytical methods werdetermined during tie DQO procas andare based on
NAC 445A.2272(NAC, 1996 andthe EPA Regian 9 Preliminaly Remediatio Goals(PRGS)
(EPA, 19964 for chemical parameterander tte industial scenario. The results of aDQO
processare documentein the CAIP (DOE/NV, 1997 with theremainder of the documentation
retained in the project fils. Sampling activities werdesigned to det&t congituents of potential
concernand conductd to eithercorfirm or disprove the asumptions mae in the DQO process.

Sampbes collected fom the Buildirg 03-60 UDP were analyzed byADACHEM in Sat Lake City,
Utah. The geotechnicatamples weranalyzel by Daniel B. Steplens & Associates in
Albuquergie, New Mexico. The bioasesmert was peformed by IT Corporatian in Knoxuville,
Tennessee. Third-paty data valdation is curently undeway with Lockheed Martin Technology
Savicesin Las Vega, Nevad.

A.3.1 Total Petroleum Hydrocarbon Results

The TPH compounds detected abovenrmumreportirg limits as speified in the CAIP
(DOE/NV, 1997 ard theassociated preminary actim levelsare povided n Table A.3-3.
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BNourr?]tLo;re Sample Number (in[f)eeeecttt:gs) Sample Type QC Comments
TTRO01100 N/A Trip Blank -
Startup

TTRO1101 N/A Source Blank Lab MD, MS, MSD
TTRO01102 N/A Trip Blank -
TTR01103 30 Soil MS, MSD, Lab MD
TTRO01104 45 Soll -
TTRO01105 70 Soll Lab MS, MSD

B1 TTRO01106 80 Soll -
TTRO1107 80 Soll TTRO01106 Duplicate
s | gemednen -
TTR01109 N/A Trip Blank -
TTRO01110 N/A Equipment Rinsate Blank --
TTRO1111 N/A Trip Blank -
TTRO1112 45 Soll -
TTRO1113 50 Soll -
TTRO1114 60 Soll -

B2 TTRO1115 70 Soll -
TTRO1116 N/A Trip Blank -
TTRO1117 N/A Field Blank -
TTRO1118 N/A Trip Blank -
s | g :
s | gemednen -

B4 TTRO1121 60 Soll -
TTRO01122 70 Soll -
TTR01123 NA Trip Blank -

" ws | gemednen -
TTRO01125 60 Soll Lab MD, MS, MSD
TTRO01126 70 Soll -
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Samples Collected During the Building 03-60 UDP Subsurface Investigation

(Page 2 of 2)

BNourr?]tLo;re Sample Number (in[f)eeeecttt:gs) Sample Type QC Comments

TTRO1127 N/A Trip Blank --
w5 | e -
TTROL129 61.5 Bioassessment -
TTR01130 N/A Source Blank --

B6 TTR01131 20 Soil Lab D1
TTR01132 30 Soil Lab D1, MS, MSD
TTR01133 45 Soil Lab D1
TTR01134 60 Soil Lab D1
TTR01135 80 Soil --
TTR01136 80 Saoil TTRO01135 Duplicate
TTR01137 90 Saoil --
TTR01138 N/A Trip Blank --
TTRO01139 N/A Equipment Rinsate Blank Lab MD, MS, MSD
TTR01140 N/A Field Blank --

B7 TTRO1141 315 B?:;;:gzggzzt -
TTR01142 45 Soil MS, MSD
TTRO1143 70 Soil -
TTRO1144 80 Soil -
TTRO01145 N/A Trip Blank -
TTROL145 6.5 Bioassessment -
TTRO1147 35 Soil Lab MS, MSD

B8 TTR01148 45 Soil --
TTR01149 60 Saoil Lab R1, R2
TTR01150 70 Soil Lab MD, MS, MSD
TTRO1151 80 Soil --
TTR01152 N/A Trip Blank --

B9 TTR01153 70 Soil --
TTR0O1154 80 Saoil Lab MS, MSD

Soil samples collected from 1-ft interval ending at depth shown.

Geotechnical & bioassessment samples collected from 1.5-ft interval ending at depth shown.
MD = Matrix Duplicate (sample aliquot analyzed as duplicate sample)

MS = Matrix Spike

MSD = Matrix Spike Duplicate

D1 = Dilution No. 1

R1 = Replicate No. 1
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the Building 03-60 UDP Investigation Samples

Analytical Parameter

Analytical Method

Total volatile organic compounds

EPA 82602

Total semivolatile organic compounds

EPA 82702

Total petroleum hydrocarbons - gasoline and diesel

EPA 8015 (modified)?

Total RCRA metqls (arsenic, barium, cadmium, chromium, EPA 6010/7470%
lead, selenium, silver, and mercury)
Total polychlorinated biphenyls EPA 80802

Geotechnical Parameter

Proposed Method

Actual Method(s)

Initial moisture content

ASTMP D 2216

ASTMP D 2216-92

Dry bulk density

EMC-1110-2-1906

ASTMP D 2937-94

Calculated porosity

EMC-1110-2-1906

MOSA® Chp. 18

Saturated hydraulic conductivity

Unsaturated hydraulic conductivity

ASTMP D 5084

ASTMP D 2434-68(74)
MOSAY Chp. 28

Van Genuchten®

Particle-size distribution

ASTMP D 422

ASTMP D 422-63(90)

Water-release (moisture retention) curve

ASTMP D 3152

MOSAY Chp. 26
ASTMP D 2325-68(94)
MOSAY Chp. 24
Karanthanasis and Hajek

Atterberg limits

ASTMP D 4318-93

ASTMP D 4318-93

Bioassessment

Method

Soil pH and Moisture

Background Nutrient Concentrations

Microbial Enumerations

Microbial Stimulation Test

Laboratory Specific?

& EPA Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 (EPA, 1996b)
Annual Book of American Society for Testing and Materials (ASTM) Standards, Section 4, “Construction”, Volume 04.08,

“Soil and Rock (1)”, and Volume 04.09, “Soil and Rock (11)", 1996

€ United States Army Corps of Engineers (USACE), Engineer Manual (EM) 1110-2-1906, “Laboratory Soils Testing,”

Appendix I, 1970

Methods of Soil Analysis, 2nd Edition, Part 1, Soil Science Society of America, 1986
Van Genuchten, M. 1980. “A Closed Form Equation for Predicting the Hydraulic Conductivity of Unsaturated Soils,” Soil

Science Society of America Journal, 44:892-898

Karanthanasis, A.D. and B.F. Hajek. 1982. Quantitative Evaluation of Water Adsorption on Soil Clays, Soil Science Society of

America Journal, 46:1321-1325

gTechniques described in Bioassessment Report for Tonopah Test Range Building 03-60 UDP, IT Corporation, 1998
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Petroleum hydrocarbon contamination was detected in boreholes B1, B6, and B8. Both diesel and

gasoline range organics were detected. The contamination is confined to an asymmetrical, lobate

plume (Figure A.3-1 and Figure A.2-2) with maximum length of 11 m (35 ft) and width of 6 m

(20 ft). The maximum depth of the plume is approximately 20 m (65 ft) bgs and the minimum

depth isapproximately 4 m (14 ft) based on the interpretive cross-section shown in Figure A.3-1.
Table A.3-3

Soil Sample Results for TPH Compounds
Detected Above Minimum Reporting Limits, Building 03-60 UDP, TTR

Sample Constituents qf Concern in milligrams
Borehole Sample Number Depth per kilogram (mg/kg)
Number (feet) TPH as Diesel TPH as Gasoline
Action Levels (mg/kg) 100 100
TTR01103 30 2000 560
B1 TTR01104 45 1700 430
TTR01105 70 21
TTR01131 20 2400 640
TTR01132 30 1400 550
B6 TTR01133 45 1400 670
TTR01134 60 1800 760 (J)
TTR01137 90 -- 1400
TTRO01147 35 110 3 ()
B8 TTR01149 60 520 68
TTR01150 70 41

(J) = Estimated value
-- Not detected above minimum reporting limit as stated in CAIP (DOE/NV, 1997)

Datafrom field screening and analysis of samples submitted to the laboratory for TPH demonstrate
that the TPH plume has two primary lobes, controlled in large part by the site geology.
Discontinuous gravel lenses apparently delay or deflect contaminant migration due to lower
porosity or permeability, a capillary break effect at the sand/gravel interface, or some other
mechanism. These layers force the plume to devel op lobes with maximum depths of approximately
13 m (43 ft) and 20 m (65 ft) concentrated on the west side of the plume. The geometry of the
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plumeis strongly asymmetric to the west because field screening detected no contamination in
boring B7, located 4 m (12 ft) northeast of boring B1 (the UDP). The highest TPH concentrations
detected by both TPH field screening and laboratory analysis are within the center of the plumein
borings B1 and B6. A maximum concentration of 2,400 mg/kg diesel range organics was detected
for sample number TTR01131 in boring B6 at a depth of 6 m (20 ft). The maximum concentration
of gasoline range organics within the plume was 760 mg/kg for sample number TTR01134 in
boring B6 at a depth of 18 m (60 ft).

A gasoline range organics detection of 1,400 mg/kg was detected well outside the plume boundary
at adepth of 27 m (90 ft) in sample number TTR01137 from boring B6. The gasoline range
organics detected are probably the result of cross contamination based on the following evidence:

* No TPH was detected in samples from similar depths in surrounding boreholes.

» Headspace screening did not indicate evidence of VOCs in this sample interval.

» The sample was collected below a zone of lower permeability based on geotechnical results.
» Cross-contamination from shallower depths above this sample is possible.

» This sample is the only gasoline range organics contaminated sample without associated
diesel range organics contamination.

Sample number TTR01137 is undergoing third party validation as part of a QA/QC requirement
specified in the Industrial Sites QAPP (DOE/NV, 1996b).

A.3.2 Total Volatile Organic Compound Analytical Results

The total VOC analytical results above minimum reporting limits as specified in the CAIP
(DOE/NYV, 1997), along with the associated preliminary action levels, are presemtddam.3-4.
The laboratory data indicate that constituents were either not present above the minimum reporting

limits or, if present, were below the preliminary action levels.

Benzene, toluene, ethylbenzene, and xylenes (BTEX) were detected in borings B1, B6, and B8.
These detections suggest a plume moving down and to the west from the UDP in a similar fashion
as the associated TPH plume (Seetion A.3-). The plume seems to terminate at the 18 m (60 ft)
depth and is limited to single detections of toluene and xylenes in boring B8. The BTEX
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Soil Sample Results for Total Volatile Organic Compounds Detected Above Minimum Reporting Limits,
Building 03-60 UDP, TTR

Constituents of Concern in micrograms per kilogram (ug/kg)
Sample Number Samr(JfI:egepth Methylene
b orehole Number Acetone Benzene 2-Butanone Ethylbenzene Chioride Tetrachloroethene Toluene Total Xylenes
Preliminary Action Levels (ug/kg)
(Industrial Sol PRG)a 8,800,000 1,400 27,000,000 230,000 18,000 17,000 880,000 320,000
TTR01103 30 - 1200 (J) - 11000 -- - 28000 68000
TTR01104 45 2000 (J9) 580 (J) - 4700 (J) -- - 16000 (J) 65000 (J)
B1 TTR01105 70 14 - 8 (J) - -- - - -
TTR01106 80 20 - 13 - -- - - -
TTR01107 80 21 - 14 - -- - - -
TTR01131 20 - 1300 (J) - 15000 -- - 38000 120000
TTR01132 30 - 1200 (J) - 9500 -- - 25000 62000
TTR01133 45 - 1200 (J) - 6700 -- - 19000 49000
B6 TTR01134 60 - 560 (J) - 3700 -- - 18000 70000
TTR01135 80 14 - 5(@J) - -- - - -
TTR01136 80 17 - 7J) - -- - - -
TTR01137 90 20 - 6 (J) - -- - - -
B7 TTR01143 70 - - - - 5 - - -
TTR01147 35 - - - - 6 - - -
TTR01148 45 - - - - 5 - - -
B8 TTR01149 60 - - - -- 410 () 160 (J) 1500
TTR01150 70 14 - 6 (J) - 5 - - -
TTR01153 70 12 - 8 (J) - 13 - - -
B9 TTR01154 80 - - 6 (J) - 14 - - -

2U.S. Environmental Protection Agency, Region 9 Preliminary Remediation Goals (PRGs) (EPA, 1996a)

-- Not detected above minimum reporting limit as specified in the CAIP (DOE/NV, 1997)

(J) = Estimated value
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concentrations appear to be associated with the TPH and not with disposal of solvents. The BTEX
compound concentrations are much lower than the associated TPH gasoline concentrations. The
BTEX compounds would have had relatively high concentrations if they were related to solvent
disposal instead of or in addition to gasoline disposal.

Other VOCs detected during the investigation are limited to acetone, 2-butanone, methylene
chloride, and tetrachloroethene. Except for one elevated acetone result from a depth of 14 m (45 ft)
in boring B1, the acetone, 2-butanone, and methylene chloride are at very low levelsindicative of
potential laboratory contamination. These three constituents are all common laboratory
contaminants (see Section A.4.7.1), and they do not correspond to any other elevated constituents
detected during this investigation (Table A.3-3).

The tetrachloroethene is limited to a single detection in boring B8 (sample TTR01149) at the same

depth as the toluene and xylene detections in that boring.

A.3.3 Total Semivolatile Organic Compound Analytical Results

The total SVOCs analytical results above minimum reporting limits as specified in the CAIP
(DOE/NV, 1997), along with the associated preliminary action levels, are presented in Table A.3-5.
The laboratory data indicate that constituents were either not present above the minimum reporting

limitsor, if present, were present below the preliminary action levels.

Detected SV OCs were identified within the TPH plume described in Section A.3.1 and probably

represent chemicals associated with TPH constituents and degradation products.

A.34 Total RCRA Metals Results

The total RCRA metals detected above the minimum reporting limits are presented in

Table A.3-6.Thetotal RCRA metalsresultswere all below the preliminary action levels for the metal
constituents except for arsenic (EPA, 1996a). Arsenic was detected above the Industrial PRG

(2.4 mg/kg) in many samples, however, arsenic was not detected above the maximum background
concentration of 13.8 mg/kg established in background borehole BHB-3 drilled for the Area 3
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Sample Constituents of Concern in micrograms per kilogram (ug/kg)
Sample Number Depth
Bl\lourgluoelre (feet) Benzo(a)anthracene |Benzo(ghi)perylene| Bis(2-ethylhexyl)phthalate | Chrysene |1,2-Dichlorobenzene| Fluoranthene | 2-Methylnapthalene
(pzr/i'giT(i.'Qng Sfr?glogohe;sé)a 2600 Not Established 140,000 7200 700,000 27,000,000 Not Established
TTR01103 30 820 (J) - -- 670 (J) 2200 (J9) - -
i TTR01104 45 -- - 5600 (J) -- -- - --
TTR01131 20 1400 (J) 1100 (J) 4200 (J) 1100 (J) 2300 990 (J) 23000
TTR01132 30 840 (J) - 3100 (J) -- 1600 (J) - 13000
B0 TTR01133 45 -- - 4300 -- 1100 (J) - 17000
TTR01134 60 -- - 6700 -- -- - 9100
TTRO01147 35 -- - 800 (J) -- -- - -
B8 TTR01149 60 -- - 3400 -- -- - --
Sample Constituents of Concern in micrograms per kilogram (ug/kg)
Sample Number Depth
Borehole (feet) 2-Methylphenol 4-Methylphenol Napthalene Phenanthrene Phenol Pyrene
Number
(“Zr/ig’)“(ilrr‘]zrgsfﬁglosr‘ohe;;'é)a 34,000,000 3,400,000 240,000 Esta’l\‘)ﬁ;he . 100,000,000 100,000
TTR01103 30 4300 (J) 10000 (J) 12000 (J) 1600 (J) 5700 (J) 1000 (J)
i TTR01104 45 -- - 5800 (J) -- -- -
TTR01131 20 3700 5200 14000 1600 (J) 800 (J) 1700 (J9)
TTR01132 30 1500 (J) 4700 7200 1100 (J) 1400 (J) 980 (J)
B0 TTR01133 45 -- 680 (J) 8300 1200 (J) -- 850 (J)
TTR01134 60 -- - 7400 -- -- 930 (J)

?U.S. Environmental Protection Agency, Region 9 Preliminary Remediation Goals (PRGs) (EPA, 1996a)
-- Not detected above minimum reporting limit as stated in CAIP (DOE/NV, 1997)
(J) = Estimated value
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Sample Number

Sample Depth
(feet)

Constituents of Concern in milligrams per gram (mg/kg)

Borehole Arsenic Barium Chromium Lead Silver
Number
Pre””‘(iI”n?,“ﬁs’;‘f2|°gohe,§§'§)ﬁ”‘g’ kg) 2.4 100,000 450 1,000 8,500
TTRO1103 30 6.4 (U) 150 (J) 5.3 (J) 290 () -
TTR01104 45 - 140 (J) 3.1(J) 21 (J) -
B1 TTR01105 70 8.8 99 (J) 5.7 (J) 6.2 (J) -
TTR01106 80 - 74 (J) 3.0(J) 9.2 (J) -
TTR01107 80 - 110 (J) 32(J) 6.0 (J) -
TTRO1112 45 - 140 (J) 4.7 (J) 9.9 (UJ) -
TTRO1113 50 - 150 (J) 3.0(J) - -
B2 TTRO1114 60 - 170 (J) 25(J) 5.3 (UJ) -
TTRO1115 70 - 99 (J) 4.8 (J) 8.8 (UJ) -
TTRO1121 60 10 (U) 150 (J) 3.3(J) 8.3 (UJ) 2
B4 TTRO01122 70 -- 66 4.6 7.1 ) --
TTRO1125 60 -- 270 34 10 --
BS TTRO1126 70 -- 62 2.6 8.0 (U) --
TTRO01131 20 7.2 (V) 110 3.8 62 --
TTR01132 30 -- 280 45 160 --
TTRO01133 45 6.5 (U) 120 4.6 63 --
B6 TTRO1134 60 -- 120 4.3 17 --
TTRO1135 80 -- 190 5.1 13 --
TTRO1136 80 -- 210 4.2 13 --
TTRO01137 90 6.9 (U) 730 34 12 --
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Sample Number

Sample Depth
(feet)

Constituents of Concern in milligrams per gram (mg/kg)

Borehole Arsenic Barium Chromium Lead Silver
Number
Pre”m(iI’:]"’l‘;zs'?r‘i:gl°§0'i‘lel‘3’;'é)gmg/ kg) 2.4 100,000 450 1,000 8,500
TTRO01142 45 -- 160 3.3 8.2 (U) --
B7 TTR01143 70 8.1 (U) 60 4.0 (J) 12 () -
TTRO1144 80 -- 120 6.7 13 --
TTRO1147 35 -- 120 4.2 (J) 7.5 --
TTR01148 45 9.3 (U) 120 4.1 (J) 7.2 -
B8 TTR01149 60 9.7 (U) 140 5.2 (J) 11 -
TTRO01150 70 -- 41 290) 7.3 --
TTRO1151 80 -- 130 3.6 (J) 5.2 --
5o TTRO1153 70 11 (V) 180 35 (J) 11 -
TTRO1154 80 -- 59 3.9 9.5 --

2U.S. Environmental Protection Agency, Region 9 Preliminary Remediation Goals (PRGs) (EPA, 1996a)

-- Not detected above minimum reporting limit as specified in the CAIP (DOE/NV, 1997)
(U) = Not detected because analyte found in associated blank

(J) = Estimated value
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Landfill Corrective Action Investigation (CAU 424) (DOE/NV, 1997b). Based on thisinformation,
the concentrations of arsenic are believed to be representative of ambient conditions at the site.

Other RCRA metals detected during the investigation are limited to barium, chromium, lead, and
silver. Elevated levels of lead were detected in sample numbers TTR01103, TTR01104,
TTR01132, and TTR01133 with concentrations of 290 mg/kg, 21 mg/kg, 160 mg/kg, and 63 mg/kg
measured in samples collected from depths of 9 and 14 m (30 and 45 ft) in borings B1 and B6,
respectively. All of these samples are within 8 m (25 ft) of the UDP base and are contained within
the TPH plume described in Section A.3.1. With one possible exception (TR01137), the remainder
of the RCRA metals detections seem to be representative of ambient conditions at the site. The
elevated barium level detected in sample number TTR01137 from a depth of (90 ft) in boring B6
has no associated migration mechanisms and is a high statistical outlier representative of
background conditions. Further analysis of this anomalous detection is not warranted because the
concentration is significantly lower than the preliminary action level for barium.

A.3.5 Total PCB Analytical Results

A PCB was detected above minimum reporting limits at a depth of 24 m (80 ft) bgsin borehole B8.
Aroclor-126 was detected in sample TTR01151 at 10.8 micrograms per kilogram (ug/kg), a
substantially lower concentration than the PRG of 340 pug/kg. Thisresult is probably afalse
positive based on its low value and the absence of other contaminants. Other detections for this
sample are limited to barium and chromium at probable background levels. No PCBswere detected
in any other samples.

A.3.6 Bioassessment and Geotechnical Analysis Results

Eight bioassessment and geotechnical sasmples (TTR01108, TTR01119, TTR01120, TTR01124,
TTRO01128, TTR01129, TTR01141, and TTR01146 [see boring logs provided in Appendix B for
specific boreholes, locations and depths]) were collected. Each sample was collected in three
15-cm (6-in.) brass deeves using a California Modified split-spoon sampler. 1n each case, the
uppermost sleeve was submitted to the IT Technology Center for bioassessment and the remaining

two sleevesto Daniel B. Stephens & Associates for geotechnical analysis.
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The data were collected to provide input for closure options. The findings are summarized in this
document, and both reports are maintained in the contractors files.

A.3.6.1 Bioassessment Results

A bioassessment was performed on eight soil samples to investigate bioremediation feasibility for
contamination associated with the UDP (1T, 1998). Bioassessment is a series of tests designed to
evaluate the physical, chemical, and microbiological characteristics of asite. The bioassessment
consisted of determination of nutrient availability, pH, microbial population density, and the ability
of the microbial populations to grow under enhanced conditions. Results of the bioassessment
indicate that soil conditions are suitable for successful bioremediation of contaminated soil at the
UDP site. Theresults of the bioassessment are summarized below:

* Viable microbial populations exist at the site and appear to be well-adapted to site
conditions.

* Phosphate levels are high (360-640 ppm), and ammonia levels are less than the detection
limit of 4 mg/kg.

» Hydrocarbon degraders responded very favorably to oxygenation, but the benefits of
nutrient addition were not significant. Nutrient addition to the vadose zone will be required
if insitu respiration rates decline.

» The soil pH is slightly higher than the optimal range of 6 to 8, but does not seem to
adversely affect microbial activity.

* Moisture levels are acceptable.

A.3.6.2 Geotechnical Analysis Results

The methods used for the geotechnical analysis are equivalent or superior to those specified in the
CAIP (DOE/NV, 1997) (se@able A.3-3. The results of the geotechnical observations suggest that
the subsurface soil is primarily comprised of poorly graded sands and sands with gravel. Silty sand
with gravel and well-graded sand with gravel are also present. The results of the laboratory analysis
of the geotechnical samples are present@dliesA.3-7to A.3-9. All sample depths shown in the
geotechnical parameter results tables represent the deepest sample collection point of the 0.5-m
(1.5-ft) range for the bioassessment/geotechnical samples.



Summary of Particle Size Characterization

Table A.3-7

CAU 423 CADD
Appendix A
Revision: 0

Date: 06/18/98
Page A-27 of A-40

Sample

I?\lourrihboelre ssmgleer I?feer:t;l (n:jrﬁ)a (n(,j‘?%) (3158:) (n(,j‘?%) Cu® Cc Method Classification

B1 TTR01108 81.5 0.12 0.33 0.80 1.2 10.0 0.76 Ds® Poorly-graded sand

B2 TTRO1119 315 0.19 0.94 2.6 4.1 22 11 DS Well-graded sand with gravel

B4 TTR01120 61.5 0.13 0.29 0.58 0.83 6.4 0.78 DS Poorly-graded sand

B5 TTRO1124 46.5 0.12 0.32 0.89 15 13 0.57 DS Poorly-graded sand
TTR01128 46.5 0.22 0.48 1.2 2.0 9.1 0.52 DS Poorly-graded sand with gravel

50 TTR01129 61.5 0.14 0.48 0.96 1.3 9.3 1.3 DS Well-graded sand

B7 TTR01141 31.5 0.12 0.30 0.69 1.1 9.2 0.68 DS Poorly-graded sand

B8 TTR01146 66.5 0.0035 0.14 1.1 29 830 1.9 WS/H¢ Silty sand with gravel

Millimeter(s)

®de, = Median particle diameter

Uniformity coefficient, Cu = dg./d,,

dCoefficient of curvature, Cc = (ds0)?/(d;0) (dgg)

°Dry sieve
" Wet sieve
9Hydrometer
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Sample Initial Moisture Content Calculated
Borehole Sample P Dry Bulk Density Wet Bulk Density .
Depth . . . 3.C 3 Porosity
Number Number (feet) Gravimetric Volumetric (g/cm”) (g/cm”) (%)d
(%, g/g)? (%, cmcm®)°
B1 TTR01108 81.5 14.6 23.7 1.62 1.86 38.7
B2 TTR01119 31.5 9.2 15.0 1.63 1.78 38.3
B4 TTRO01120 61.5 8.0 13.2 1.64 1.78 37.9
B5 TTRO1124 46.5 13.2 20.6 1.56 1.76 41.3
TTRO01128 46.5 10.0 16.4 1.64 1.80 38.3
B6
TTRO1129 61.5 11.8 20.3 1.72 1.92 35.2
B7 TTRO1141 31.5 10.4 17.0 1.63 1.80 38.3
B8 TTRO1146 66.5 20.8 34.5 1.66 2.01 37.2

dPercent, gram per gram

PPercent, cubic centimeter per cubic centimeter
‘Gram(s) per cubic centimeter

dPercent
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Table A.3-9
Summary of Hydrologic Parameters Test Results
Saturated
Hydraulic Unsaturated Hydraulic Conductivity
Sample L
Borehole Sample Conductivity
Depth
Number Number (feet)
Ksat? ac N° or® Os?
(cm/s)b (cm'l)d (dimensionless) %! %!
B1 TTR01108 81.5 1.8E-06 0.0235 1.1780 0.0480 0.3684
B2 TTRO1119 315 3.0E-03 0.0472 1.2757 0.0430 0.3333
B4 TTRO1120 61.5 6.8E-03 0.0652 1.5217 0.0410 0.3974
B5 TTRO1124 46.5 1.7E-04 0.0505 1.1675 0.0600 0.3841
TTR01128 46.5 3.9E-03 1.6706 1.1255 0.0470 0.3794
B6
TTRO1129 61.5 3.2E-05 0.2960 1.1459 0.0480 0.3452
B7 TTRO1141 31.5 1.6E-03 0.0514 1.1925 0.0540 0.3546
B8 TTRO01146 66.5 1.2E-07 0.0027 1.1833 0.0810 0.4073

#Saturated permeability
PCentimeter(s) per second
‘Calculated parameter
9Unit(s) per centimeter
°Residual soil-water content

Percent

9Saturated soil-water content
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A.4.0 Quality Assurance

Theresults of quality assurance and quality control activitiesfor the Building 03-60 UDP corrective
action investigation sampling event are summarized in the following text. A discussion about
measurement of the QA/QC objectives and documentation of nonconformancesis also included.
The QA/QC procedures related to geotechnical samples and analyses are contained in the

Sandard Soecifications for Transportation Materials and Methods of Sampling and Testing
(AASHTO, 1995) and are not discussed further in thistext. Detailed information on the QA
program for this sampling event is contained in the Industrial Sites QAPP (DOE/NV, 1996b).

Quality control results are typically discussed in terms of precision, accuracy, representativeness,
completeness, and comparability, the five PARCC parameters as described in the following
sections.

A.4.1 Precision

Precision is a quantitative measure of the variability of agroup of measurements from their average
value. Precision isassessed by collecting and analyzing duplicate field samples and comparing the
results with the original sample. Precision is also assessed by creating, analyzing, and comparing
laboratory duplicates from one or more field samples. Precision is reported as relative percent
difference (RPD) which is calculated as the difference between the measured concentrations of
duplicate samples, divided by the average of the two concentrations, and multiplied by 100. Any
deviations from these requirements have been documented and explained and the related data
qgualified accordingly. The qualification process is described in Section A.4.7.1.

A.4.2 Accuracy

Analytical accuracy is defined as the nearness of a measurement to the true or accepted reference
value. It isthe composite of the random and systematic components of the measurement system
and measures bias in a measurement system. The random component of accuracy is measured and
documented through the analyses of spiked samples. Sampling accuracy is assessed by evaluating
the results of spiked samples and laboratory control samples. Accuracy measurements are
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calculated as percent recovery by dividing the measured sample concentration by the true
concentration and multiplying the quotient by 100.

Field accuracy is assessed by confirming that the documents of record track the sample from origin,
through transfer of custody, to disposal. The goal of field accuracy isfor all samplesto be collected
from the correct locations at the correct time, placed in a correctly labeled container with the correct
preservative, and sealed with custody tape to prevent tampering. All samplesin this sampling event
were properly collected and forwarded to the laboratory as described above.

A.4.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, or an environmental
condition (EPA, 1987). Sample representativeness was achieved through the implementation of a
sampling program designed to ensure proper sampling locations, number of samples, and the use of
validated analytical methods. Representativeness was assessed through analysis of duplicate
samples. Representativeness of the samples taken in this sampling event was assured by collecting
the required samples shown in Section A.2.0 and by analyzing them using the approved analytical
methods shown in Table A.3-2.

A.4.4 Completeness

Completenessis defined as the percentage of measurements made that are judged to bevalid. A
sampling and analytical requirement of 80 percent completeness was established for this project
(DOE/NV, 1996b). The Building 03-60 UDP sampling data exhibit a high degree of completeness.
The sampling and analytical program were executed in accordances with approved field sampling
instructions (DOE/NV, 1997). The specified sampling locations were used as planned. All
specified samples were collected, and al sample containers reached the laboratory intact and
properly preserved (when applicable). For al samples, sample temperature was maintained during
shipment to the laboratory, and sample chain of custody was maintained during sample storage
and/or shipment (DOE/NV, 1996b).
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A.4.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared to another (EPA, 1987). To ensure comparability, the Building 03-60 UDP field
sampling activities were performed and documented in accordance with approved procedures; a
standardized sampling approach and analytical methodology were used; and al samples were
collected per the CAIP (DOE/NV, 1997). Approved standardized methods and procedures were
also used to analyze and report the data (e.g., EPA SW-846 Methods and Contract L aboratory
Program [CLP] [EPA, 1994b] and/or CL P-like data packages). This approach ensures that the data
from this project can be compared to other data sets. Based on the minimum comparability
requirements specified in the Industrial Sites QAPP (DOE/NV, 1996b), all requirements were met.

Sample-handling documentation, laboratory nonconformance reports, and the precision and
accuracy of quality-control sample results were evaluated for their effect on the results of the
associated environmental soil samples. The environmental sample results were then qualified
according to processes outlined in the following section. Documentation of the data qualifications
resulting from these reviewsis retained in project files as both hard copy and electronic media and
will be supplied upon request.

A.4.6 Data Evaluations

All laboratory data from samples collected at the Building 03-60 UDP have been evaluated for data
quality according to EPA Functional Guidelines (EPA, 1994b; 1994c). These guidelines were
implemented in atiered process and are presented in the following text. Modifications to the
|aboratory-generated qualifiers were required to account for estimated values and associated blank
contamination. No data rejected during the data evaluation process were used to reach the
conclusions presented in Section A.3.0. Only detections, whether estimated (i.e., J-qualified) or

not, were used in reaching conclusions.

Changes resulting from the data eval uation process are documented in project files and summarized
in memoranda for each sample delivery group (SDG). These memoranda are maintained with the
SDGs in the project files and are available for inspection upon request.
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A.4.6.1 Tierl

Tier | evaluation for chemical analysis examines (but is not limited to):

» Sample count/type consistent with chain of custody

* Analysis count/type consistent with chain of custody

» Correct sample matrix

» Significant problems stated in cover letter or case narrative

» Completeness of certificates of analysis (COAS)

* Completeness of CLP or CLP-like packages

» Completeness of signatures, dates, and times on chain of custody
» Condition-upon-receipt variance form included

* Requested analyses performed on all samples

» Date received/analyzed given for each sample

» Correct concentration units indicated

» Correct detection limits achieved

» Electronic data transfer (EDT) supplied

* Results reported for field and laboratory QC samples

» Whether or not the deliverable met the overall objectives of the project

A.4.6.2 Tierll

Tier 1l evaluation for chemical analysis examines (but is not limited to):

» Sample date, preparation date, and analysis date for each sample

* Holding time criteria met

* QC batch association for each sample

» Cooler temperature upon receipt

» Sample pH for agueous samples, as required

» Detection limits properly adjusted for dilution, as required

* Blank contamination evaluated and applied to sample results/qualifiers

» Matrix spike/matrix spike duplicate percent recoveries (%R) and RPDs evaluated and
applied to laboratory results/qualifiers

» Field duplicate RPDs evaluated and applied to laboratory results/qualifiers

» Laboratory duplicate RPDs evaluated and applied to laboratory results/qualifiers

* Surrogate %Rs evaluated and applied to laboratory results/qualifiers

» Laboratory control sample (LCS) %Rs evaluated and applied to laboratory results/qualifiers
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A.4.6.3 Tier lll

Additional data quality considerationsincluded in EPA datareview functional guidelines are
evaluated as athird party Tier I11 review. Tier 111 review of chemical results include the following
additional evaluations:

* Mass spectrometer tuning criteria

* Initial and continuing calibration verification

* Internal standard evaluation

* Organic compound quantitation

* Inductively coupled plasma (ICP) interference check sample evaluation
» Graphite furnace atomic absorption quality control

* ICP serial dilution effects

* Recalculation of all laboratory results from raw data

Tier | and Il data evaluations are summarized in a memorandum for each sample delivery group
showing results and qualifiers that were changed and the reason for these changes.

A Tier Il review of five percent of the analytical data was performed by Lockheed Analytical
Services in Las Vegas, Nevada. Changes to the data resulting from this review have been

documented in project files and are reflected in the analytical summary taBlestion A.3.0

A.4.7 Quality Control Samples

Twenty-one quality control samples (i.e., trip blanks, equipment rinsate blanks, field blanks, source
blanks, field duplicates, and matrix spike/matrix spike duplicates [MS/MSD]) were collected and
submitted for laboratory analysis, as showiiable A.3-1 The blanks and duplicates were

assigned individual sample numbers and sent to the laboratory “blind.” Additional samples were
selected by the laboratory to be analyzed as laboratory replicates, duplicates, matrix duplicates,
matrix spikes, and matrix spike duplicates. Documentation related to the collection and analysis of

these samples is retained in project files and will be supplied upon request.
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A.4.7.1 Field Quality Control Samples

All blanks except trip blanks (i.e., equipment rinsate blanks, field blanks, and source blanks) were
analyzed for the parameters listed in Table A.3-2 (trip blanks were analyzed for VOCs only) and
showed contamination associated with common laboratory contaminants (acetone, methylene
chloride, 2-butanone, and phthalate esters as defined in the EPA Functional Guidelines) and with
arsenic. These blank detections were used to qualify the results of the associated environmental
samples according to EPA Functional Guidelines (EPA, 1994b; 1994c).

According to the EPA Functional Guidelines, no qualification action istaken if acompound is
found in an associated blank, but not in the sample, or if acompound isfound in the sample, but not
in an associated blank. The action taken when acompound is detected in both the sample and the

associated blank varies depending upon the analyte involved and is known as “The 5X/10X Rule.”

For most VOCs, SVOCs, pesticides, and PCBs, an analyte detected in the sample that was also
detected in an associated blank is qualified as undetected (U) if the sample concentration is less than
five times (5X) the blank concentration. For the common laboratory contaminants (methylene
chloride, acetone, 2-butanone [methyl ethyl ketone or MEK], and phthalate esters [especially
bis(2-ehtylhexyl)phthalate]), the factor is raised to ten times (10X) the blank concentration. The
sample result is elevated to the quantitation limit if it is not already reported at that level.

For inorganics (metals), sample results greater than the instrument detection limit but less than five
times (5X) the amount found in an associated blank are qualified as undetected (U). There are no

common metallic laboratory contaminants, so the sample result is never altered using a “10X rule.”

Documentation of the data qualifications resulting from the application of these guidelines is

retained in project files as both hard copy and electronic media and will be supplied upon request.

Two field duplicate soil samples were sent as blind samples to the laboratory to be analyzed for the
analytical parameters listed Table A.3-2 For these samples, the duplicate results precision

(i.e., relative percent differences between the environmental sample results and their corresponding
field duplicate sample results) were compared to criteria set forth in EPA Functional Guidelines

(EPA, 1994b; 1994c), and the associated environmental sample results were qualified accordingly.
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The EPA Functional Guidelines give no required review criteriafor field duplicate analyses
comparability, but allow the data reviewer to exercise professional judgement. Both detections and
nondetections have been qualified as estimated (Jand UJ, respectively) if the relative percent

difference between an environmental sample and its field duplicate fell outside established criteria.

Two field samples were selected for use as MS/M SD samples. The %R of these samples
(ameasure of accuracy) and the RPDs in these sample results (a measure of precision) were
compared to EPA Functional Guideline (EPA, 1994b; 1994c) criteria, and the results were used to
qualify associated environmental sample results accordingly.

The EPA Functional Guidelines for review of organic data state that no data qualification action is
taken on the basis of MS/M SD results alone. The datareviewer exercises professiona judgment in
considering these results in conjunction with the results of laboratory control samples and other QC
criteriain applying qualifiersto the data. Generaly, if recovery criteria are greater than the upper
acceptance limit, then positive sample results for the affected compounds are qualified as estimated
(J), and nondetections are not qualified. If recovery criteriaare lessthan the lower acceptance limit,
then positive sample results for the affected compounds are qualified as estimated (J) and
nondetections are qualified as unusable (R). The relative percent difference results of MSM SD
samples that fall outside established criteria are applied to qualify detections and nondetections as
estimated (J and UJ, respectively).

The EPA Functional Guidelines for inorganic datareview alow professional judgment to be
applied in evaluating the results of both matrix spikes and laboratory duplicates. Generally, if spike
recoveries are greater than the upper acceptance limit or less than the lower acceptance limit,
positive results are qualified as estimated (J), and nondetections are either unqualified or qualified
as estimated (UJ), respectively. If spike recoveries are grossly low (less than 30 percent), positive
results are unqualified, and nondetections are unusable (R). The relative percent difference
between the environmental sample and its laboratory duplicate are compared to established criteria
to qualify detections and nondetections as estimated (J and UJ, respectively).
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A.4.7.2 Laboratory Quality Control Samples

Analysis of method QC blanks and laboratory control samples was performed for each parameter
anayzed by DATACHEM Laboratory. In addition, laboratory duplicate analysis was performed on
several environmental samples per SDG. The results of these analyses were used to qualify
associated environmental sample results according to EPA Functional Guidelines

(EPA, 1994b; 1994c) as discussed above.

A.4.8 Nonconformances and Field Deficiencies

One nonconformance was initiated on in April 1998 for this project phase. Review of the
preliminary draft for this report identified that data supplied by DATACHEM L aboratories

(Salt Lake City, Utah) do not meet RCRA Metals project objectivesfor arsenic, lead, and selenium.
An example of this problem is that the Contract-Required Detection Limit (CRDL) for arsenicis

1 mg/kg as stated in the Industrial Sites QAPP (DOE/NV, 1996b) and in the analytical services
Basic Ordering Agreement (BOA), but a CRDL of 30 mg/kg was reported by the laboratory. The
data can be used for this report, because they were provided based on the instrument detection limit
(IDL) of 6 mg/kg, which islower than the background value (13.8 mg/kg) for Area 3

(see Section A.3.4). If changes to the reported results are required after the CADD has been
finalized, aletter indicating the changes will be issued.

No field deficiencies were identified for this project.
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A.5.0 Summary

Analysis of the data generated from sampling activities conducted during corrective action
investigation activities conducted at the Building 03-60 UDP indicates the following:

* A plume d TPH geaterthan 1@ mg/kg TPH is associated wih the UDP. The plune has
maximunm areal dmensions d 6 m by 11 m (20 ft by 35 ft) andrangesin deph froma
minimum of4 m (14 ft) to 20 m (65 ft). The plume is symmetric and pmarily west & and
below tre UDP.

» With theexceptia of arsenic, thgreliminary action levels wereot exeededfor total
VOCs total SVOCs totd PCBs, and tdal RCRA Metalsfor anyof the samples collected
from the sulsurface a theBuilding 03-60 UDP site.

» Arsenic concentrations wetetected abovethe irdustrial PRG levelsn severd sampdes
collected; howewe these concentrations webelow themaximum background
concentrations detectédr arsenicin Area3 (DOE/NV, 1999. Based m the background
concentratios it is felt that asenic s natually occuring atthese leves.

» Radiologicalfield screening dinat deted radiation greager than two times background
levels associated withe soils athe site.

» The geologichydraulic, anl geotechnicakesults revealed that the soil beneth the
Building 03-60 ULP is comprised of asand wih discontinuouggravel lenseswith a low
migration pdential.

* The onl contaminant identified above peliminary action levelsis TPH; comective actions
for addessirg the TPH plune should be evahied in the CAD.
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SOIL BORING LOG

BORING NUMBER: B2

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/14/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/14/98

HOLE SURFACE ELEVATION (feet): 5500.00

EASTING: 521466.10

I TOTAL DEPTH DRILLED (feet).70.00

NORTHING: 4182043.80

ENVIRONMENTAL CONTRACTOR: IT Corporation

GEOLOGIST: A.M. Welcher

DRILLING METHOD: Sonic Drilling

QA CHECK: F. Baird
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DRILLING CONTRACTOR: Boart Longyear

ELEVATION DATUM: Mean Sea Level

6-in. diameter continuous core to total depth.

COMMENTS: Only values >0.0 are shown for the VOC and TPH field
screening resuits. Soil color per Munsell Soil Color Chart.

3 N 4 Py T h
Depth Depth [Legend] USCS Classification s s@;’gn ! Sample D
| Feet |Meters (Description) TPH (mgrkg] “
i : i
Lean P i
—00 00 i ;
i sw Fine to medium sand with gravel. Very loose, disturbed by air knife. Slightly moist, brownish yellow ;
i " (10YR 6/6). Gravel subanguiar to angular, up to 2-in. <10% silt. .
P !
H — t
1.0 } i
4 i
5.0 i ; i
1 i j
T B e | ;
: 4 Sandy gravel. Very loose. Slightly moist, yellowish-brown (10YR 5/6). Gravel up to 3-in., subrounded., : .
| well graded sand.
B Sandy gravel, increase in silt content. Stightly moist, yellowish-brown {10YR 5/4). Well graded sand,
gravel 10 4-in. 3
FO.0 T O e T T ;
Sandy gravel, <5% siit. Moist, yellowish-brown (10YR 5/4). At 11 ft. two 4-in. subrounded cobbles. At i
b 12.5-t increase in silt. :
1 : i
\ |
N (0. 2%, 2 T OO OSSP OO UOUU SO SRRSO POT ORI i
Sandy gravel, <5% silt. Moist, brown (7.5YR 5/4). Fine to medium sand. Gravel becoming larger to 2-in., 4 { :\
15.0 - and more angutar. At 14-ft three cobbles to 5-in. | !
d Well graded, fine to medium sand with silt. <5% gravel. Moist yellowish-brown (7.5YR 5/6). At 17.5ft : ‘;
cobble to 6-in. . ]
S B ‘.
4 L ?‘?‘_ Gw Sandy gravel, <5% silt. Moist, strong brown (7.5YR 5/6). Medium to coarse sand. Gravel! is subrounded
g.01tetet! to 2-in. 4
200 O (544
L
1 I
(I ILI
) pF5 2845
a4
1 7.0 SW
Well graded gravelly sand. Fine to medium sand with fine gravel, some gravel to 1-in. Moist, strong
1 brown (7.5YR 5/6). Soil becomes very dense, stays consolidated in bags as blocky chunks. A 4-in cobble
at 23 ftand 26 #.
25.0 e et | ;
! ' Gravelly sand. Subangular gravel is 1 to 3 inches, in a well graded sand. Moist, dark yeliowish brown '
. 8.0 (10YR 4/6).
B - - - - - [ OO OO RSO SUU U USSR TP UUT
Gravelly sand. Well graded sand with fine gravel, <5% silt. Moist, yellowish brown (10YR 5/6). More
1 consolidated towards 29 to 30 ft.
9.0 4
30.0 A TTRO1119
Gravelly sand. Well graded sand with fine gravel, <5% silt. Moist, yetiowish-brown (10YR 5/6). Gravel
b subanguilar to 1-inch.
................. Graveily sand as above, increase in silt content to <10%. Moist, yellowish brown (10YR 5/4).
4 400 BB OM .. . | ettt e e e
sw Well graded sand with fine grave!, <5% siit. Loose. Moist, yellowish-brown (10YR 5/4)
3
35.0 R - e T
Well graded sand with fine gravel, <6% silt. Dense. Moist, yellowish brown (10YR 5/4). Gravel is
1 11.0 subangular to subrounded.
E Well graded sand with some fine gravel, <5% silt. Moist, yellowish brown (10YR 5/6). At 37.5 ft, approx. :
1-in. lens of increased silt content to <10%.
12.0 4 10




| SOIL BORING LOG

BORING NUMBER: B2

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/14/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/14/98

HOLE SURFACE ELEVATION (feet): 5500.00

EASTING: 521466.10
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Revision: 0
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{TOTAL DEPTH DRILLED (feet):70.00 NORTHING: 4182043.80
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher Page B-4 of B-18
Depth! Depth [Legend ‘ uscs Classification Headspace:  Fielo  Sample ID
Feet |Meters | ‘ (Description) P N mak)
i | ?
_: . . i
Fine to medium sand with some fine gravel, 5 to 10% silt. Moist, yellowish brown (10YR 5/4). Becoming i ‘
J more dense, with a slight increase in silt content towards 42.5. ft, but still <10%. 3-inch cobble at 42.5ft. !
4130 Well graded sand with some gravel, <5% silt. Moist, yellowish brown (10YR 5/4). Subangular gravel to \
‘ 1-inch. !
BN - e OO O PUUU PSR ORSS | [
| | Fine to medium sand, <10% silt, moist, yellowish brown (10YR 5/4). ! |50 | TTRO1112
1450 O - PRV PO RO | .
‘ : Fine to medium sand with occasional fine gravel, <10%, moist, yellowish brown (10YR 5/8). Some i :
1 140 subangular gravel to 1.5-inches. At 47 ft. subangular cobbie to 5-n. ! !
P b DRI | e ‘ : ;
i ’ Fine to medium sand with occasional fine gravel, <10%, moist, yeliowish brown (10YR 5/6). Some ,‘ " :
i rounded gravel to 1-inch. | ! i
[ i
! P
15.0 10 ‘ R IEIER
50.0 g . '
] 16.0 { Silty, fine to medium sand, <5% fine, subangular, gravel. More consolidated. Moist, yellowish brown I
" (10YR 5/4). !
7 Fine to medium sand, <5% fine, subanguiar, gravel. More consolidated. Moist, yellowish brown (10YR i
5/6). | !
550 feeey- .. 58 S |
17.0 Sandy grave!, dry, yellowish brown (10YR 5/4). Well graded sandy gravel. Gravel is subrounded to 0.5-in. ‘
...................................................................................................................................................... | :
4 . Sandy gravel, more consolidated. Dry, yeflowish brown (10YR 5/4). Well graded sandy gravel. Gravel is I
. subrounded to 0.5~in. ; k
1180 | TrRo1114
60.0 7 B i | L
I
i 19.0
1 +
65.0 7
| 200
Sand, moist, yellowish brown (10YR 5/6). Well graded sand with fine gravel (<5%} to 0.5-in. Sand i
} B becoming more fine grained after 65 ft. f
\ i
o 4 :
! 1 01,0 JUBNSEER P | Well graded sand with fine gravel (<25%), moist, yellowish brown (10YR 5/6). Gravel subrounded to I
P N -1 R subanguiar. 70.0 ft is bottom of boring. TTRO1115
1




SOIL BORING LOG BORING NUMBER: B3

PROJECT NAME: CAU423 DATE HOLE STARTED: 01/15/98 | CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/15/98; Appendix B
IHOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521468.10 : Revision: 0
{TOTAL DEPTH DRILLED (feet):5.30 NORTHING: 4182056.20 Date: 06/18/98
| ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher Page B-5 of B-18
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird

DRILLING CONTRACTOR: Boart Longyear COMMENTS: Only values >0.0 are shown for the VOC ang TPH field
| ELEVATION DATUM: Mean Sea Level screening results. Soil color per Munsell Soil Color Chart
! 6-in. diameter continuous core to total depth.

Depth| Depth Legend] USCS Classification Headspace:  Field Sampie ID
Feet |Meters {Description) PP mgkal
:[ hid vy GP Sandy gravel. Grave! to 1-inch, subangular. Disturbed by airknife that was used to check for utilities.
* Gravelly sand with silt. Fine grained sand with fine gravel (<10%) and siit (<15%). 3-in. rock at 2.5 ft.

Sandy gravel. Gravel is fine, {(<0.5-inches), subrounded, to 3 ft, becoming more coarse (1 to 2.5-in.),
subangular towards 5 fi. Moist, brownish yellow (10YR 6/8).

|

; : |
. Obstruction. investigated with airknife. Appears to be concrete with a ning (possibly a cross-section of ‘ 3 ‘
i pipe). Stop drilling. Bottom of boring is 5.3 ft. i |




SOIL BORING LOG

BORING NUMBER: B4

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/15/98 .

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/15/98,

HOLE SURFACE ELEVATION (feet): 5499.00

EASTING: 521466.70

CAU 423 CADD

Appendix B
Revision: 0

I TOTAL DEPTH DRILLED (feet):70.00 NORTHING: 4182054.70 3 Date: 06/18/98
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher ; Page B-6 of B-18
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird i

DRILLING CONTRACTOR: Boart Longyear

ELEVATION DATUM: Mean Sea Level

6-in. diameter continuous core to totai depth.

COMMENTS: Only values >0.0 are shown for the VOC and TPH field
screening results. Soil color per Munsell Soil Color Chart

Depth| Depth jLegend] USCS Classification IHE?::;?CE Sf:lrilgn Sample ID
Feet |Meters (Description) TPH (mgkg}
1
001 SW ) : . ) ;
Gravelly sand, very moist, yellowish brown (10YR 5/6), Well graded sand with <40% gravel, <5% silt. ‘
1 Gravel is subangular to subrounded, to 1.5-in. This zone disturbed by airknife while investigating for :
buried utilities. |
i
I
i
|
" i
|
| i
i Gravelly sand, moist, yellowish brown (10YR 5/4). Medium to coarse sand with fine gravel. Finer sand
towards 15 ft. ‘ .
15.0 4\ ;
7 50 Silty gravel, moist, yellowish brown (10YR 5/6). Some gravel to 1.5-in. angular. More consolidated ! :
Sandy gravel, moist, yellowish brown (10YR 5/6). Fine gravel with poorly graded sand, gravel is angular, i
] <0.54n
B Gravelly sand, moist, yellowish brown (10YR 5/4). Poorly graded sand, <5% silt, with fine, subangular i 1‘
. | i
0 gravel <0.5-in. ! i i
20'0 — 6 ............................................................. ......................................................................................... ! 1 ‘\
; Sand, moist, strong brown (7.5YR 5/6). Fine to medium sand with rare (<3%) gravel ‘ i “
: T L i | I
| J Gravelly sand, moist, strong brown (7.5YR 5/6). Well graded sand with fine, subangular gravel generally : ! 1
L <0.5dnch, max. to 1-inch. i ;
‘ 1 7.0 Poorly graded sand with gravel, to 1-in., dry, dark yellowish brown (10YR 4/6). A cobble to S-m at 23 5 fl | :
Sand with gravel, moist, dark yellowish brown {10YR 4/4). Sand is poorly graded, <5% silt, gravel <0.5-in. i }*
25.0 1
B0 Bl e ee e
R Sand with gravel, moist, yellowish brown (10YR 5/6). Poorly graded sand with fine, angular to subangular
gravel, <5% silt.
Sand with gravel, slightly moist, pinkish gray (7.5YR 6/2). Medium to coarse sand with gravel
9.0
3007 T e s [T SR e e
Sand with gravel, moist, becoming slightly moist to dry after 32.5 ft, yellowish brown (10YR 5/6). Fine to
a medium sand with (<10%) fine gravel to 0.5-in, <5% silt. More consolidated 31.5 to 32 ft.
{ 10.0
4 Gravelly sand, moist, yellowish brown (10YR 5/6). Grave! <1-n
35.0 - : ‘
1 11.0 Sand, fine to medium grained with silt, and some fine gravel <0. 25-|n Moist, brownish yellow (10YR 6/6). !
1 Graveily sand, moist, brownish yellow {(10YR 6/6). Well graded sand, with fine, subangular gravel i
Sandy gravel, slightly moist, light yellowish brown (10YR 6/4). Coarse gravel (0.5 to 3-in) with medium to '
1 coarse sand matrix. i
12.0 H
- I




SOIL BORING LOG

BORING NUMBER: B4

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/15/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/15/98

CAU 423 CADD
Appendix B
Revision: 0

HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521466.70 Date: 06/18/98
TOTAL DEPTH DRILLED (feet):70.00 NORTHING: 4182054.70 Page B.7 of B-18
|ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher : o
[Depth| Depth [Legend] USCS Classification !Hef*dsrgf;ce‘ el  Sample D
' Feet | Meters | (Description) PP o (maskal
L1130
i Fine to medium sand, siightly moist, yellowish brown (10YR 5/6). More consolidated, some white calcite | 3
45.0 7 . binding some grains. Breaks into blocks. ;
1 14.0 Sandy gravel, sightly moist, yellowish brown (10YR 5/6). Sand is medium to coarse grained. Gravel is ‘ !
4 subrounded to subangular to 1.5-in. ‘ I
] Fine to medium sand with <10% fine grave! to 0.5-in., <5% silt. Moist, yellowish brown (10YR 5/6). |
B Decrease in gravel (<5%) towards 50.8 fi. One gravel to 2-in at 48.5 ft. 1 :
15.0 | i
3 I
50.0 ‘
1 Fine to medium sand with fine gravel, moist, brown (10YR 4/3). Gravel is rounded, 0.25 to 1-in. 4-in. ‘ 1
4 cobble at 51.5 ft. ‘ |
V6.0 TLEEEEI T | i
B Fine to medium sand, moist brown (10YR 4/3). Decrease in gravel to 5% | !
B T T OO OO U OO O OO U U UV USRS . |
Gravelly sand, moist, brown (10YR 4/3). Fine to medium sand with gravel, <15%. Sand becoming more { :
155.0 coarse after 54 fi.
4 170 Sand, moist, yellowish brown (10YR 5/6). Fine to medium clean sand, with <5%, fine, subrounded gravel
i <0.5-in..
B Gravelly sand, moist, yellowish brown (10YR 5/6). Fine to medium, ciean sand with gravel 0.5 to 1.5-in ‘
1 18.0 Gravelly sand, moist, yellowish brown (10YR 5/6). Well graded sand, (more coarse than above), gravel ‘ CFReTT 5
bangular, silt to <5% 3 :
60.07 TTRO1120
E Fine to medium sand with <15% gravel, moist, yellowrsh brown (10YR 5/4). Angular gravel <0.5-in. After i
| 19.0 62-ft size of gravel increases t0 0.5 10 1.0-in. ‘
O . USRI : ‘i
| . Clayey-sand, slightly moist, brownlsh yellow (10YR 6/6). i
65.0 T R ik T T i
20.0 Well graded sand with fine gravel, slightly moist, brownish yellow (10YR 6/6). Angular gravei to 0.5-in :
Sandy gravel, moist, light yellowish brown (10YR 6/4). Gravel is subangular, 0.5 to 1-in. Subangular i
1 cobbles to 3-n from 69 to 70 ft. ! ; |
i i ; |
i I ) i
21.0 1 ‘ TTRO1122 !
3 | ! ;




OIL BORING LOG BORING NUMBER: B5
PROJECT NAME: CAU423 DATE HOLE STARTED: 01/19/98 CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/19/98 Ap;in di?( B
HOLE SURFACE ELEVATION (feet): 5503.00 EASTING: 521478.00 Revision: 0
TOTAL DEPTH DRILLED (feet):70.00 NORTHING: 4182049.90 Date: 06/18/98
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher Page B-8 of B-18
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird
DRILLING CONTRACTOR: Boart Longyear COMMENTS: Only vaiues >0.0 are shown for the VOC and TPH field
ELEVATION DATUM: Mean Sea Level screening results. Soil color per Munsell Soil Color Chart.
6-in. diameter continuous core to total depth.
Depth! Depth |Legend] USCS Classification Hefdsrggce‘ Sf;'reelgn :  Sampie ID
Feet |Meters (Description) PP el (malkg)
! ! I
! !
00 0.0 — - - - I
Gravelly sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand, with <10% fine gravel.
7 Gravel to 2.5-in_, subangular. Distrubed with airknife to 3.5 ft.
b | Gravelly sand, moist, yellowish brown (10YR 5/4). Fine to medium sand, <5% silt. Gravel, subangular, 1
50 OZEIIIN. ‘
’ Gravelly sand, moist, yellowish brown {(10YR 5/4). Well graded sand with subrounded gravel 0.25 to 1-in
2.0 R S T S ST ! i
q Sandy gravel, moist, yeilowish brown (10YR 5/4). Sand is fine to medium grained, with predominately fine i it
. gravel from 0.5 to 1.5-in.. ; i
B Sandy gravel, moist, yellowish brown (10YR 5/4). Medium to coarse sand, with fine, subrounded gravel ;
. from 0.25 to 1.5-in. 4 i
100+ 30 - : :
Well graded sand with gravel <5% silt, moist, yellownsh brown to browmsh yetlow (10YR 5/6 to 10YR 6/6). !
b Subangular gravel generally 0.5 to 1.0-in. From 9 to 10-ft, rare gravel to 2.5-in. Thin silty lenses (10-15% |
| __silt) from 10 to 11-ft. '
Gravelly sand, moist, yellowish brown (10YR 5/6). Well graded sand with fine gravel. Gravel generally ; :
1 4.0 0.25 to 1.0-in., rare to 2.54n. Thin silty lenses (10-15% silt) at approx. 14 ft. !
1 5
3 |
15.0 V
] ‘ Gravelly sand with silt, moist, strong brown (7.5YR 5/6). Well graded sand with fine gravel, and 10 to 15% ;
50 _silt. Gravel subrounded to subangular, from 0.5 to 1.5-in.. Two subangular rocks to 2.5-in. ' | i;
| ) Sandy gravel, moist, light yellowish brown (10YR 6/4). Well graded sand with fine gravel to 1.0-in 3 1
...................................................................................................................................................... ‘ h
7 Gravelly sand, moist, yellowish brown (10YR 5/4). Well graded sand with some fine gravel, subrounded, ! 1
] 0.25to 1-in. i
20.0 - 6.0 ! Sandy gravel, slightly moist, yellowish brown (10YR 5/6). Well graded gravel, subrounded, to 3-in. 3 i :
. |
; . Medium to coarse sand with <S% sill. Hard drillingat20-t. f ]
: 1 Silty sand, increase in silt to 15%, moist, yellowish brown (10YR 5/4)
] | Well graded sand with some fine gravel, moist, yellowish brown (10YRS/4).
q 7.0 ,. Silty sand, moist, yellowish brown (10YR 5/4). Sand fine to medium with subrounded gravel, 0.5 to 1-in,
B S e
1 Gravelly sand, moist, yellowish brown (10YR 5/6). Well graded sand with gravet to 2-in 3
] i
8.0 :
b i
J : Sandy gravel, moist, yeilowish brown (10YR 5/6). Medium to coarse sand <5% silt, with subangular
9.0 _ gravel, <0.54n. Three anguiarcobbles to3n. 3
30.0 Sand, moist, yeliowish brown (10YR 5/6). Fine to medium sand, <5% silt, and rare, fine gravel to 0.5-in :
| I 30 0 - OO OO O OSSOSO | :
i ’ Silty sand, moist, yellowish brown (10YR 5/4). Fine sand with some coarser sand, 10-15% silt and ]
1 occasional gravel to 0.75 in. \
4 10.0 ‘
: |
1 Well graded sand with fine gravel, dry, light gray (10YR 7/2). More consolidated, breaks into 1 to 3-in ]
block fragments. 3
350 o N . - . - . - . .~ - . [ G
Well graded sand with fine gravel to 0.54n, moist, light yellowish brown (10YR 6/4)
1.0 Sand, moist, brownish yellow (10YR 6/8). Fine to medium sand, <5% silt
Weil graded sand with gravei, slightly moist to dry, yellowish brown (10YR 6/8). More consolidated,
1 * breaks into blocky fragments. Calcite cement?
i 12.0 Siity-sandy gravet, slightly moist, yellowish brown (10YR 5/8). Silty sand with gravel, <10% siit. Not 3
= loose, breaks into blocky fragments, calcite cement?
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L BORING LOG

BORING NUMBER: B5

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/19/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/19/98

HOLE SURFACE ELEVATION (feet): 5503.00

EASTING: 521478.00

CAU 423 CADD
Appendix B
Revision: 0
Date: 06/18/98

‘TOTAL DEPTH DRILLED (feet):70.00 NORTHING: 4182049.90 Page B-9 of B-18
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher o o
Depth| Depth Legend{ USCS Classification 'He?;:rg?ce‘ S’Z';lgn Sample ID
Feet [Meters i (Description) 3 TPH (mg/ka}
,,,,,,,,,,,,,, : ; ‘
Sandy gravel, moist, light yellowish brown (10YR 6/4). Medium to coarse sand with fine, subangular :
7 gravel to 1+in. i i’
13.0 7 : b
| i N
i
] 1
3 !
45.07  [wwNLN sy | TTROT124 :
: i i
F 1 140 | ‘
i i
- i i
,,,,,,,,,,,,,, ; ;
E i
15.0 3 ;
50.0 71 BRI v T :
Sand, moist, yellowish brown (10YR 5/6) Fine to medium sand, with rare, subrounded gravei to 0.5 to i
1 1-in, <5% silt. After 52.5 ft, fine gravel, 0.25 to 0.75-in., becoming more common, some to 1.5-in. !
| ]
| 10 O R | e
! Gravelly sand. Well graded sand with common subangular gravel to 1.5-in, <5% silt :
Sand, moist, yellowish brown {(10YR 5/4). Fine to medium sand, <5% silt, rare, fine gravel to 0.5-in
55.0 [
{170 ;
Graveily sand, moist, brownish yellow (10YR 6/6) Well graded sand with common, subrounded gravel }
h from 0.5 to 1-in. |
18.0 Sandy gravel, moist, pale brown (10YR 6/3). Gravel 1 to 3 inches; at 59 fi, two cobbles to 5.0 and 5.5-in,, 3 i TTRO1125
60.071 = |[iotofofl cn  in well graded sand matrix, <5% silt. i """""""""
4 i ;
Sand, moist, brown (10YR 5/3). Med(um sand with rare subrounded gravel, coarsening to coarse sand to | ;’
4 fine gravel. l
19.0 ; | ‘
B Gravelly sand, moist, brownish yellow (10YR 6/8). Fine to medium sand with fine gravel. Gravel is i !
common, 0.5 to 1.5-in, <5% silt. 3
65.0
| 200
; 4 Gravelly sand, moist, brownish yeliow (10YR 6/6). Towards 69-ft. fine to medium sand becoming coarser,
and subangular gravel becoming more common, <1-in.
b 0SSOSO P |
210 Sandy gravel moist, light yellowish brown (10YR 6/4). Fine gravei from 0.25 to 3-in., in a fine to medium “
1 : sand. " TTR01126 ;
3 |
|




SOIL BORING LOG BORING NUMBER: B6 !
PROJECT NAME: CAU423 DATE HOLE STARTED: 01/19/98 CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/21/98 Appendix B
HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521469.00 Revision: 0
TOTAL DEPTH DRILLED (feet):90.00 NORTHING: 4182049.20 Date: 06/18/98
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher Page B-10 of B-18
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird e
DRILLING CONTRACTOR: Boart Longyear COMMENTS: Only values >0.0 are shown for the VOC and TPH field
ELEVATION DATUM: Mean Sea Level screening results. Soil color per Munsell Soil Color Chart.
6-in. diameter continuous core to total depth. l
P : Headspace\ Field

I?:ee%t{'n I\%at%tg Legend] USCS (('Jlljzsss(ﬁgat:gg? e Wpac(ﬁg;kg) Sampie iD

~ ’ sw Gravelly sand, moist, yellowish brown (10YR 5/6). Fine sand and fine grave!, subangular, <5% silt. Some i

7 cobbles to 3-in.

1.0

Sandy gravel, moist, light yellowish brown (10YR €/4). Wel! graded sand. Gravel is subrounded, from !
0.25 to 1.5-in. At 6-ft a subrounded cobble to 5-in. '

Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand. Gravel is subrounded, from
0.25 to 1.5-in.

: Sandy gravel with silt, moist, brownish yellow (10YR 6/6). Fine grained sand with 5 to 10% silt. Gravel is i
subrounded to subangular, 0.5 to 1.5-in. At 9 ft, cobble to 4-in. 2 " NA 1

Sandy gravel with silt, moist, light yellowish brown (10YR 6/4). Fine sand with 5-10% silt. Gravel is
. subrounded to subangular, 0.5 to 1.5-in.

Gravelly sand with silt, moist, brownish yellow (10YR 6/6). Fine sand with silt (5 to 10%) and fine, angular
. gravel <1-in. At 12.5 ft, a cobble to 5-in.

aleleld . Sandy gravel with silt, moist, brownish yellow (10YR 6/6). Gravel with coarse sand with silt (<10%). 7 NA /
15.0 SW : Grave! mostly to 0.5-in, but up to 3-in. ‘
- 3
J L
5.0 :
- It
.............................................................................................................. 1
q Well graded sand, moist, dark yellowish brown (10YR 4/4 estimated). Well graded sand with some gravel i
<1.04n. Notice hydrocarbon odor at 15-ft. At 16-ft, cobbie to 3-in. At 18-ft, two cobbles to 5-in. f
ROz |
336 1000 ¢
20,0 e |0 s S
Sandy gravel, slightly moist, brown (10YR 5/3). Well graded sand. Gravel, subrounded <0.75-in. At i
q 20.5-ft some gravel to 2.5-in. Increase in gravel towards 22.5 ft. I
|
| Well graded sand with fine gravel, moist, dark grayish brown to grayish brown (10YR 4/2 to 10YR 5/3). :
Grave! subrounded <1-in. Appears to have hydrocarbon staining at 23-t.
050 ppe Y o 526  |500 ,
3 8.0 Silty sand, moist, yellowish brown (10YR 5/6). Fine to medium sand with <10% silt. Some ﬁne gravel | ‘
] ’ . <0.5n. J:
Well graded sand, moist, yellowish brown (10YR 5/6). Rare fine gravel <1-in. <5% silt. At 28.3-t, gravel i
] to 2-in.
] Well graded sand, moist, yellowish brown (10YR 5/4). TTRO1132 X
1 90 OO 499 1000 :
30.0 Graveliy sand, moist, yellowish brown (10YR 5/4). Well graded sand. Gravel, subrounded, to 1-in. Notice :
4 clear "oil" on sampiing gloves.
q Sand, moist, pale brown (10YR 6/3) Fine to medium sand, some coarse sand. Very rare gravel. More
10.0 X m'tthan30(o31ft !
) : Gnavelly sand, moist, pale brown (10YR 6/3). Fine to medium sand, coarse sand is more common. Rare, !
E fine, gravel to 0.75-in, subrounded. 1
35.0 ’ Sandy gravel, moist, pale brown (10YR 6/3). Medium lo coarse sand. Fine, subrounded gravel, <0.5-in. 437 500
: At 36.5-ft, 1-in dry layer. Samplmg gloves still have sllghl clear "oil” sheen on them.
’ Graveﬂy sand moist, light yellownsh brown (10YR 6/4). WeII graded sand. Gravel generally <1-in, rare to
b 2-in. At 37.5ft, 4-in cobbie. At 38 ft 4.5-in cobble
] 177 T i
sieiete _ - |
| 12,0 SW Sand, moist, palevbrown (10YR 6/3). Fine to medium sand with, 5% silt. Rare gravel to 1-in. More 450 500 i
| - _ cohesive, breaks into biocky fragments. .




SOIL BORING LOG BORING NUMBER: B6 !
PROJECT NAME: CAU423 DATE HOLE STARTED: 01/19/98 CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/21/98 App?’?d'x B
HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521469.00 g‘;’:'%% /1% 198
TOTAL DEPTH DRILLED (feet):90.00 NORTHING: 4182049.20 Pagé B-11 of B-18
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher !
Depth| Depth [Legend{ Uscs Classification THE?::%CEJ; Jled . Sample ID
Feet |Meters i (Description) TPH (mg/kg)
I i ‘
I
.......................................................................................................... 1
1 Gravelly sand, moist, pale brown (10YR 6/3). Well graded sand with fine gravel. Some coarser gravel !
O S 00 2 i e,
Sand, moist, brownish yellow with gray monehng (10YR 6/6). Primarily fine sand <5% s;lt with some i
| 130 i, medium sand and rare coarse sand. Some fine gravel ©00.254n. ‘ ‘
i . Gravelly sand, moist, light yellowish brown with grayish-brown mottellng {(10YR 6/4). H : o
------------------------------------------------------------------------------------------------------------------------------------------------ H " TTRO1133
45.0 Well graded sand, <5% silt, moist, yellowish brown with grayish brown motteling (10YR 6/4). 383 1000 .
) Gravelly sand, moist, yellowish brown with grayish-brown motteling (10YR 6/4). Fine to medium sand with TTRO1128
1 14.0 . fine gravel to 0.5-in. 1 .
b Gravelly sand, moist, yeliowish brown with grayish-brown motteling (10YR 6/4). Fine to medium sand with ! i
| . fine gravel to 1.0-in, <5% silt. i
B Sand, maist, light yellowish brown (10YR 6/4). Fine to medium sand some gravel to 1-in. At 49-ft, three !
15.0 rocks from 2.5 to 3.5 in. 378 | 1000
50.0 - | !
Gravelly sand, moist, grayish brown (10YR 5/2). Well graded sand, gravel is mostly <1-in, rare to 2-in, ; :
] . subangular . I !
16.0 oot meeereeeeee e |
b Gravelly sand, moist, yellowish brown (10YR 5/6). Medium sand with gravel. Some grave! to 2.5-in
. Sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand with rare, fine gravel <0.5-in, <5%
55.0 L silt,
1 17.0 Sand, moist, yellowish brown to brown (10YR 5/4 to 10YR 5/3). Fine to medium sand with fine gravel frm
0.5to 14n. Rare gravel to 2-in. ;
g Sandy gravel, moist, light yellowish brown (10YR 6/4). Well graded sand, and well graded gravel to 2-in.
H . 4-in cobble at 59.5-t.
1 18.0 e e £ e e e e TTRO1134
N Sand, moist, brown (10YR 5/3). Fine to medium sand. Gravel, rare to some, 0.25 to 0.75-in. <5% silt 376 100
60.0 TTRO1129
10.0 PN e
H B Medium to coarse sand, dry to slightly moist, pale brown (10YR 6/3). More consolidted.
} ................................................................................................................................................. H
‘ q Fine sand with fine gravel, slightly moist, brownlsh yellow (10YR 6/6).
! !
|650 B v v v oo ot B S TSP :
! 20.0 Sand, slightly moist, brownish yeliow (10YR 6/6). Fine to medium sand with common fine gravel
| | .
f B Sandy gravel, moist, pale brown (10YR 6/3). Predominately fine gravel with gravel to 1.5 in. common.
Some coarser gravel to 3-in.
1 21.07 Sandy gravel, dry to slightly moist, ight yellowish brown to brownish yellow (10YR 6/4 to 6/6). Sand is well
N graded. Gravel is up to 1.5-in, predominately fine grained (<0.5-in), becoming coarser towards 73-ft. 68.7 10
70.0 R
to 70 more cemented, holds together in 1-in blocks.
JIR 22l O N O
4 " Gravelly sand, dry to slightly moist, light gray to dark yellowish brown (10YR 7/2 to 10YR 4/4). Fine to
medium sand with gravel to 1.5-in.
7 | Sandy gravel, slightly moist, olive yellow (2.5Y 6/6). Well graded sand, gravel angular to subangutar to
5.0 )
23.0 1.5. A 64n cobble at 75 ft.
Sand, slightly mmst Ilghl yellowish brown (10YR 6/4). Fine to medium sand, with some coarse sand.
1 Rare fine grave! to 0.5-in, <5% silt.
7 Gravelly sand, moist, light yellowish brown (10YR 6/4). Well gradéd sand with fine, subangular to ! |
1 240 . subrounded gravel. Cobble to 3.5-in at 78 ft. : e
O OO UO o 2 NA I TTR01135
80.0 - Sand moist, yellowish brown (10YR 5/4). Fine to medium sand with rare coarse sand, and some gravel to
’ 5 2-in, <5% silt.
) Well graded sand, moist, pale brown (10YR 6/3)
1 25.0 { Fine sand, maist, light brownish gray (10YR 6/2).




'SOIL BORING LOG

BORING NUMBER: B6

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/19/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/21/98

HOLE SURFACE ELEVATION (feet). 5499.00

EASTING: 521469.00

CAU 423 CADD
Appendix B
Revision: 0
Date: 06/18/98

TOTAL DEPTH DRILLED (feet):90.00 NORTHING: 4182049.20 Page BA2 of B8
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher g o

Depth| Depth |Legend] USCS Classification Headspace, Field  Sample ID
Feet |Meters (Description) (ppm) frpch(r;z7kg)

850 260

27.0

Sand, slightly moist, brown (10YR 5/3). Fine to medium sand with some fine gravel (<0.5-in). Two

cobbies to 3-in.

Gravelly sand, slightly moist, light yellowish brown (10YR 6/4). Poorly graded sand with some gravel to

2.0-in.

NA } TTRO1137
i




SOIL BORING LOG BORING NUMBER: B7 !

PROJECT NAME: CAU423 DATE HOLE STARTED: 01/21/98 CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/22/98 Appendix B
HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521471.90 Revision: 0

TOTAL DEPTH DRILLED (feet):80.00 NORTHING: 4182052.80 Date: 06/18/98

ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher i Page B-13 of B-18
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird - A

DRILLING CONTRACTOR: Boart Longyear COMMENTS: Only values >0.0 are shown for the VOC and TPH field

ELEVATION DATUM: Mean Sea Level screening results. Soil color per Munsell Soil Color Chart.

6-in. diameter continuous core to total depth.

Depth Depth Legend‘ USCS Classification [Headspace SFre!d Sample ID
Feet |Meters . (Description) tppm) TPH (moka] i
00100 ) W — : , , ‘

Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand with 5-10% silt, gravel from 0.5
1 to 2.5-in. A cobble to 4.5-in at 3 ft.
_______________________________________________________________________________________________________________ 12 NA |
50 Sandy gravel, slightly moist to dry, light yellowish brown (10YR 6/4). Well graded sand and subrounded
1 gravel to 3-in.. At &-ft a cobble to 4-in.
" Gravelly sand, moist, brownish yellow (10YR 6/6). Well graded sand with fine gravel o fan.
" Sandy gravel, moist, brownish yellow (10YR 6/6). Well graded sand and gravel to 14n. 12 NA
1004 3.0 e T ’ 1
4 Gravelly sand, moist, brownish yellow (10YR 6/6). Poorly graded sand with gravel 0.5 to 1-in., ; |
subrounded. ‘ } i
p S o E e mt et oot e steiae et et e e e et e meen e e e e te e seeenseennaense e | i
Fine sand, moist, brownish yellow (10YR 6/6). Poorly graded, fine sand with rare, subangular gravel to :
) ettt |
4 " Gravelly sand, moist, yellowish brown (10YR 5/4). Medium and coarse sand, with common, fine gravel i
from 0.5 t0 0.75-in.. 12  NA i
15.0 i ‘ |
] \ 11
|
p |
] ! H
h
4 Sand, moist, yeliowish brown (10YR 5/6). Fine to medium sand with some coarse sand. Rare gravel, , 3
. subrounded, 1 to 1.5-n. 11 " NA |
20,0 G : ! i
Sandy gravel, moist, yellowish brown (10YR 5/6). Fine sand with 10-15% silt, and gravel, subrounded, 0.5 \ |
1 O 0 e i , :
] Sand, moist, yellowish brown (10YR 5/6). Well sorted medium sand, some coarse sand, with uncommon : ‘ ‘
; . fine gravel to 0.75-in., <5% silt. | ‘
! 4 ; k
13 NA
[25.0 1 ‘ 1
: ; i i
1 !
1 ! :
i - ‘
‘ 4 3 Sand, moist, pale brown to light yeliowish brown (10YR 6/3 to 6/4). Fine to medium sand. Rare fine, :
i 9.0 subangular gravel, <0.5-in. Fine gravel more abundant towards 30-ft. More consolidated towards 30-ft. 13 : NA
30.0 TETROTIATT
1 Sandmonst brownish yellow (10YR 6/6). Fine to medlum sand, <5% silt, some ﬁne,- -s';t-noundea"g;\;e.l ,,,,,,,,,,,,,,,,,,,,,,,
1 <tein. i
{ 100 ‘
AAAAAAAAAAAAAAA - 15 NA
350 Sand, moist, brownish yellow (10YR 6/6). Weli graded sand with some fine, subrounded gravel, <1-in,
1 11.0 <5% silt. Slight decrease in gravel towards 40 ft.
4
.12.0 8 NA




OIL BORING LOG

BORING NUMBER: B7

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/21/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/22/98

CAU 423 CADD
Appendix B
Revision: 0

HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521471.90 Date: 06/18/98
TOTAL DEPTH DRILLED (feet):80.00 NORTHING: 4182052.80 Pagé B-14 of B-18
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher ‘
Depth! Depth |Legend] USCS Classification He(a;;g]?ce\ si'sgn Sample ID
Feet [Meters (Description) TTPH (mglkg]
iv i Sand, moist, brownish yellow (10YR 6/6). Fine to medium sand with some gravel, subrounded, 0.5 to
! R 1.5-in. Becoming more coarse sand towards 42.5 ft.
<1 OO U OO U USROS SRS
} 4 13.0 : Sand, moist, light yellowish brown (10YR 6/4). Fine to medium grained sand, with rare gravel to 0.5-in, ;
‘ <5% silt :
o T L O e E LR N TTRO1 142
Gravelly sand, moist, yellowish brown (10YR 5/5). Medium to coarse grained sand with fine gravel to 9
45.07 0t e e e
4 14.0 Sand, moist, brown (10YR 5/3). Fine sand, with some, rounded gravel from 0.5 to 1.0-in. ‘ i
4 Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand with fine gravel to 0.75-in., : .
subrounded to rounded, <5% silt. 1
| 4 BB e i
f ! Silty sand with gravel, moist, brownish yeltow (10YR 6/6). Sand with <15% silt, and gravel, subrounded to 1
b F rounded, <1.5-in. ; v
15.0 foundea se S 8 | ,
50.0 Silty sand with gravel, moist light yellowish brown (10YR 6/4). Weli graded sand with some gravel. Gravel i
is subrounded to rounded 0.5 to 2-in. Decrease in siit towards 52-ft. A subrounded cobble to 5-in at 50.5 :
ft, ; |
...................................................................................................................................................... i
1 Sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand with some gravel, subrounded to ‘
| 160 founded, 0510 1500, |
 well graded sand with gravel, moist, light yeliowish brown (10YR 6/4). Gravel is subrounded to 0.5-in, ‘
b 5% silt. A 3-in, cobble at 56-ft. i
55.0 i
1170 ! i
| ¢ 0.74-in. 1
E Sandy gravel, moist, tight yellowish brown (10YR 6/4). Fine sand, <5% silt, and gravel to 2-in. ‘ 1
1 1 180 Sandy gravel, moist, yeliowish brown (10YR 5/4). Fine to medium sand with rounded gravel, <i-in. ! ! !
st T e e 7 '
60.0 Sand, moist, brown (10YR 5/3). Weli sorted fine to medium sand.
4 Well graded sand with fine gravel, moist, brown (10YR 5/3). Common subrounded gravel to 0.5-in, <6% i
silt i
T S S I
19.0 . Hard iayer, rock?, well cemented. Dry, powdery, very pale brown (10YR 8/2). Some rounded fragments [
J . 0.5 10 2.04in..
I
65.0 7
. ] 200 i
|
i ]
B Well graded sand with gravel, dry, powdery, to slightly moist, light brownish gray to pale brown (10YR 7/2
. to 7/3). Medium to coarse sand with fine, angular gravel. Hard layer, up to 5-in cobbles of cemented
SR A | medumiocoasesand. 8 R4S
70.0 Well graded sand with gravel, moist, light yellowish brown (10YR 6/4). Subrounded graveito 1-in. | | oo
] Sandy gravel, moist, pale brown (10YR 6/3). Well graded sand. Well graded gravel generally 0.25 to
22.01 2-in., some to 3-in, subangular to subrounded, <5% silt. b
4
4 Well graded sand, moist, pale brown (10YR 6/3). Rare subrounded grave!, to 0.5-in, <5% silt. i
75.0 e T . - . T N L EE LI S PP P PP P SRR O 3
23.0 Sandy gravel, moist, pale brown (10YR 6/3). Well graded sand with gravel, subangular, to 1-in. i
7 Graveily sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand, with gravel to 0.5-in,
| subrounded.
240 ' Gravelly sand, moist, pale brown (10YR 6/3). Medium to coarse sand with gravel, 0.5 to 1-in, subangular
) to subrounded. 11 " TTRO1144




SOIL BORING LOG

BORING NUMBER: B8

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/22/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/22/98

HOLE SURFACE ELEVATION (feet): 5499.00

EASTING: 521466.00

TOTAL DEPTH DRILLED (feet):80.00

NORTHING: 4182049.00

ENVIRONMENTAL CONTRACTOR: IT Corporation

GEOLOGIST: A.M. Welcher

DRILLING METHOD: Sonic Drilling

QA CHECK: F. Baird

CAU 423 CADD
Appendix B
Revision: 0

Date: 06/18/98
Page B-15 of B-18

DRILLING CONTRACTOR: Boart Longyear

ELEVATION DATUM: Mean Sea Level

6-in. diameter continuous core to total depth.

COMMENTS: Only values >0.0 are shown for the VOC and TPH field
screening results. Soil color per Munsell Soil Color Chart.

Depth Depth [Legend USCS Classification HE?d;rg?Ce Freid Sample ID
Feet |Meters| (Description) o TPH (makg]
o0 O B S s ‘ f
' Prior to drilling, the first 3-ft were removed with airknife to investigate for buried ulility lines
| 4
|
o |
Sand, moist, brownish yellow, (10YR 6/6). Fine sand with uncommon gravel 0.25 to 1-in., subrounded,
1 <5% silt. This intervai disturbed by airkife. : ;
159 110
5.0 ‘
Sandy gravel, moist, light yeliowish brown (10YR 6/4). Medium to coarse sand. Well graded, subangutar
T gravel to 1.5-in., some gravel to 3-in. <5% siit. . b
| 204 | 3‘
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" i 4
1 Sandy gravel, moist, pale brown (10YR 6/3). Increase in medium to coarse sand from previous interval. | i
Gravel well graded to 1.5 in, some to 3.5-in, subangular. i !
_< :’ B T TTS 3 1
1004 3.0 i B YRR Sandy grave!, moist, brownish yellow (10YR 6/6). Sand is ﬁne to medium grained, some coarse sand.
1 oy Gravel is well graded 0.25 to 1-in, subrounded, max to 2.5-in. | ; !
- } i
" - |
- L X i
- - :
BRI ew 1
1 4.0-% Sandy gravei, moist, light yellow1sh brown to brownish yellow (10YR 6/4 to 6/5). Fine to medium sand, : | 8
g ] | it
...................................................................................................................................................... | i ;
T IERERE sw Gravelly sand, maist, light yeliowish brown (10YR 6/4), 4 ! ‘ i}
' i
15.07 BOSEEEM @000 [ e P T ; I
Gravelly sand, moist, brownish yellow (10YR 6/6). Well graded sand, subrounded to subangular, <1-in, H i
] <5% silt. Cobble to 4.5inat 16 ft. |
50 Ruwemdd @0 000 i
T ReRR Gravelly sand, moist, yellowish brown (10YR 5/6). Fine sand, <5% silt. Gravel 0.5 to 1.5-in, rare to 2.5-in !
Sand, moist, brownish yellow (10YR 6/6). Medium sand, some coarse sand. Some fine gravel <0.5-in,
k subrounded. More cemented towards 20 ft.
0.0+ B0 T e 4
: Sandy gravel, moist, yellowish brown (10YR 5/8). Grave! 1 to 1.5-in, subangular. Sand fine to medium, |
1 _<5%sit. At21-f, subrounded cobbleto 4 78an. !
B Sandy gravel, moist yellowish brown (10YR 5/4 to 5/5). Well graded gravel to 1.5-in, subangular, Well i
graded sand. |
B 7.0 bbbl - ai o e E R
Gravelly sand, moist, yellowish brown (10YR 5/4). Well graded sand, <5% silt. Gravel 0.5 to 1-in,
7 subrounded. Some more silty zones, up to 10%.
...................................................................................................................................................... 4
25.0 1 Well graded sand, moist, light yellowish brown (10YR 6/4). Some rounded gravel to 1-in
% 8.0 Sand, moist, brownish yellow (10YR 6/6). Fine sand, some medium sand, <10% silt. Rare 1-in gravel.
' 1 Increase is silt towards 28 ft.
9.0 147 500
30.0
1 __v Gravel, moist, light yellowish brown (10YR 6/4). Gravel is well sorted, 0.5-in diameter, (pea gravel), with '
] : medium sand.
1 100 sw Sand, moist, light yellowish brown (10YR 6/4). Well graded sand with rare gravel 0.5 to 1.0-in, subangular
J to subrounded. Gravel more common towards 357t.
206 500 H "TTRO1147 :
3504 ............................. R e l" i
Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand. Well graded gravel to 1.5-in, |
1 11.0 subangular. <5% siit.
E Sandy gravel, siightly moist, pale brown (10YR 6/3). Well graded sand, well graded gravetl to 1.5-in,
subangular. More consolidated after 39 ft.
. 12.0 327 500




SOIL BORING LOG

BORING NUMBER: B8

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/22/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/22/98

HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521466.00

CAU 423 CADD
Appendix B
Revision: 0
Date: 06/18/98

TOTAL DEPTH DRILLED (feet):80.00 NORTHING: 4182049.00 ‘ Page B-16 of B18
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Weicher B
Depth Depth |Legend] USCS Classification He?;’;nq?cef Sf:lrzlgn Sample ID
Feet |Meters I (Description) TPH (mgrkg)
- Sand, slightly moist, pale brown (10YR 6/3). Medium to coarse sand. Uncommon gravel, subanguiar, 1
B e i
| i Sand, slightly moist, light yeliowish brown (10YR 6/4). Well graded sand, some gravel <1-in, subrounded
! 13.0
| Silty sand, moist, brownish yellow (10YR 6/6). Fine sand, <15% silt, rare gravel, <0.5-in !
4 B SV e ] - .
: Sand, slightly moist, light yellowish brown (10YR 6/4). Fine to medium sand. Rare subangular gravel 6 I ; TTRO1148
145.0 . <0.5-in. More consolidated, blocky : [
! i
i I
| 1 14.0 |
i 1 Gravelly sand, moist, light yellowish brown (10YR 6/4) . Medium to coarse sand. Subrounded gravel, 0.25 i ‘
4 " to 1.5-in. Increase in gravel towards 47.5 ft. to a sandy gravel. : B
...................................................................................................................................................... ‘
B Gravelly sand, slightly moist, pale brown (10YR 6/3). Medium to coarse sand. Gravel is subrounded to ;
15.0 anguiar, 0.5 to 1.5-in. Angutar cobble to 4-in. 15 | 50 !
50.0 : ‘
Sitty fine sand with gravel, maist, brownish yellow (10YR 6/6). Gravel is rare to 0.5-in. Fine sand with |
] e S e 1
| 16.0 Sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand with some gravel 0.5 to 1-in. 1‘
] Silty sand, moist, brownish yellow (10YR 6/6). Fine sand, <15% silt. Rare gravet to 1.5-in
B Sand with gravel, moist, yellowish brown (10YR 5/6). Fine to medium sand with some subrounded gravel, "
55.0 . 0.25to 1.5-in. Starting at 55-ft to 60 ft, harder drilling, notice sweet/chemical odor. Odor stronger than in
J 170 * upper portion of boring. : ;
| i
4 : 1‘ !
B Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand with some rounded grave! to “
. 0.75in.
B 111+ = S Y Y USROS ORo B
18.0 i Sand, slightly moist, pale brown (10YR 6/3). Medium sand with some coarse sand <5% silt. Uncommon, TTRO1149 u
60.0 - . Subrounded gravel, 10, 0.6-in. 531 1000 O !
) Sand, moist, brownish yellow (10YR 6/6). Flne to medlum sand <5% silt. Rare gravel to 1-in. ! M
[
19.0 }5
4 i
5
65.0 7 . : , 4 L " TTRo1146 ‘
20.0 s Silty sand, moist, yellowish brown (10YR 5/6). Fine to medium sand with sitt (<10%). Some coarse sand {
4 ' * and subrounded gravel to 0.5-in.
1 T L P e L L P PR CEP R
; b . Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand and well graded, subrounded i
] L ORVRIIOOTSIN. oo eren e |
Sandy gravel, moist, light yettowish brown (10YR 6/4). Well graded sand. Well graded, subangular to ‘
1 21.0 ................................................................................................................................................... H ””TT‘R‘01150
Sandy gravei, moist, yellowish brown (10YR 5/4). Well graded, subangular, grave! to 3.5-in. Well graded |5
70.0 1 . sand, <5%silt. e
Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand. Very fine, subrounded, gravel
20 Nemee 00
7 . Gravelly sand, moist, yellow (10YR 7/6). Medium sand. Gravel, subrounded, 0.25 to 1-in. Some gravel
1 i 1.5to 3-in, subangular.
75.0  Sandy gravel, slightly moist, very pale brown (10YR 7/3). Well graded sand. Gravel well graded to 1-in.,
] 23.0 i some to 1.5, rounded.
4 Sandy gravel, moist, pale brown (10YR 6/3). Well graded sand. Welt graded gravel, subangutar to
subrounded, to 1-in. Rare gravel from 1.5 to 3-in. Cobble at 76 ft, 6-in diameter, 5-in long.
]
] 2407 R
5 TTRO1151




SOIL BORING LOG BORING NUMBER: B9 }
PROJECT NAME: CAU423 DATE HOLE STARTED: 01/23/98 CAU 423 CADD
PROJECT NUMBER: 772850.21020200 DATE HOLE COMPLETED: 01/23/98 Appendix B
HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521462.90 Revision: 0
TOTAL DEPTH DRILLED (feet):80.00 NORTHING: 4182049.60 Date: BO?/ 18193 .8
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher Page B-17 of B-
DRILLING METHOD: Sonic Drilling QA CHECK: F. Baird
DRILLING CONTRACTOR: Boart Longyear COMMENTS: Only values >0.0 are shown for the VOC and TPH field
ELEVATION DATUM: Mean Sea Level screening results. Soil color per Munselt Soil Color Chart.
6-in. diameter continuous core to total depth. :
T ) N [ A i
Depthi Depth |Legend] USCS Classification e S'Z';‘gn Sample ID
Feet |Meters (Description) PP R (marka !
0.0 0.0 L
: Gravelly sand, moist, light yellowish brown, (10YR 6/4). Fine to medium sand with <5% silt. Some ! i
N subrounded grave! to 1-in, very rare to 2-in. : ;
4 i ' i
N i !
1.0 e | ;
b / Sand, moist, brownish yellow (10YR 6/6), fine to medium sand, increase in silt towards 7.5 ft (<5%). Some 1
! gravel, subrounded to 1-in. 19 : :
5.0 7 :
2.0 ,f‘ Sandy gravel, moist, light yellowish brown (10YR 6/4). Well graded gravel to 1.5-in., subanguliar, with well ‘
1 graded sand. A 4-in rounded cobble at 8-ft. j
h Gravelly sand, moist, light yellowish brown (10YR 6/4). Well graded sand with subrounded gravel to i I
{ 1.0-in, uncommon 1o 3-in. 5 I
100 30 ;
B ;, ................................................................................................... i
i i Gravelly sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand, some coarse sand, with i .
J : subangular gravel to 0.75-in. ! ;
1 4.0 ! Gravelly sand, monst yellowish brown {10YR 5/6). Fine to medium sand with subrounded gravel, 0.5 (o
4 " 1.54n.
15.0 Silty sand with gravel, moist, light yeilowish brown (10YR 6/4). Medium sand with fine, subangular gravel,
| 0.25t0 0.5-in. Less silty towards 16.5 ft.
B0 B
E Sand, slightly moist, pale brown (10YR 6/3). Flne to medium sand with fine gravel, subrounded, <0. 5-|n
) Sand, moist, yellowish brown (10YR 5/6). Well graded sand with subrounded gravel 0.5 to 1-in. A 4.5-in.
J cobble at 19.5 fi.
20.0 - 6.0 Silty sand, moist, brownish yellow (10YR 6/6). Silty fine sand with some coarse sand and rare gravel 1
. <0.5-in. <15% silt. ‘ ;
] . Gravelly sand, mmst. yellowish brown (10YR 5/6). Fine to medium sand with well graded, subangular i !
i gravel to 1.5-in.
1 7.0 e | ‘
] Sand, slightly moist, yellowish brown (10YR 5/6). Fine to medium sand with rare, subrounded gravel \
<0.5-in. 22.5 to 25 ft becomes more cemented, drier, increase in silt to <5%. ;
25.0 1
1 8.0 Gravelly sand, moist, yeilowish brown (10YR 5/6). Well graded sand, <5% silt. Fine, angular gravel from
| . 0.3 to 1-in. At 26-ft and 27.5-ft, angular gravel to 3-in.
1 Gravelly sand, moist, yellowish brown (10YR 5/4). Well graded sand, no silt. Gravel subrounded, 0.5 to
e oo
h Sifty fine to medium sand, moist, brownish yellow (10YR 6/6). Silt <10%. Some coarse sand, rare gravel
9.0 10 0.5-in.
30.0
40,0 ] P et e et aa ettt
. Sandy gravel, moist, pale brown (10YR 6/3). Gravel is subrounded 0.5 to 0.75-in, with fine sand
Gravelly sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand with subrounded gravel, 0.25 6
35.0 1 ;
to 14n
1 11.0 Gravelly sand, moist, brownish yellow (10YR 6/6). Fine to medlum sand, subrounded gravel 0.25 to
B 0.75-in.
4 8and, slightly moist, brownish yellow (10YR 6/6). Fine to medium sand with subrounded gravel to 0.5-in.
120 More cemented, breaks into biocks <2-in. 6
4




SOIL BORING LOG

BORING NUMBER: B9

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/23/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/23/98

CAU 423 CADD
Appendix B

Revision:

0

HOLE SURFACE ELEVATION (feet): 5499.00 EASTING: 521462.90 Date: 06/18/98
TOTAL DEPTH DRILLED (feet):80.00 NORTHING: 4182049.60 Page B-18 of B-18
ENVIRONMENTAL CONTRACTOR: IT Corporation GEOLOGIST: A.M. Welcher e
Depth| Depth |Legend] USCS Classification He?:’fg?ce- S?;'gn | Sample ID
Feet | Meters (Description) TPH (mg/ka}
] ‘ :
| 13.0 Sand, moist, yeitowish brown (10YR 5/6). Fine to medium sand with some subrounded gravel 0.5 to i
+.0.75-n._Sand becomes coarsertowards 43.3ft. :
7 Sand, moist, pale brown (10YR 6/3). Fine to medium sand with some subangular gravel to 0.5-in 4 ;
45.0 7 RONRRRM w0 [T P T
Sand, moist, light yellowish brown (10YR 6/4). Well graded sand with some subrounded gravel to 0.5-in,
4140 rare to 2.5-in.
- Sand, moist, light yellowish brown (10YR 6/4). Welt graded sand with <5% silt, and uncommon,
subangular gravetl to 0.5-in.
1 15.0 Sand, moaist, brownish yetiow (10YR 6/6). Fine sand with <5% silt, and some coarse sand and subangular
: gravel to 0.75-in. Rare grave! to 2-in. 4
50.0
7 Sand, moist, light yellowish brown (10YR 6/4). Fine to medium sand with some coarse sand, <5% silt, and i
B some subanguiar gravel from 0.25 to 0.5-in. 2 cobbles to 5-in at 53-ft. i
16.0
Gravelly sand, moist, brownish yellow (10YR 6/6). Well graded sand with subrounded gravel from 0.25 to :
1 1.254n. ! !
4
55.0 7] Bt G T [T T
17.0 Sand, monst yellowish brown (10YR 5/6). Fine to medium sand with rare gravel from 0.25 to 0.75-in.
E ) Silty sand, moist, reddish yellow (7.5YR 6/8). Fine sand with some medium sand, 5-10% silt. Uncommon
- SURANQUIAL GIBYE) 0 QL850 ...
1 Gravelly sand, moist, yellownsh brown (10YR 5/4). Fine to medium sand, <5% silt, with common !
1 18.0 -
Gravelly sand moist, light yellowish brown (10YR 6/4). Fine to medium sand with subrounded gravel from 4
60.0 0.5 to 14in, slight increase in siit.
b Sand, moist, yellowish brown (10YR 5/6). Well graded sand, <5% siit, with uncommon, subangular gravel, i
| 0.5 to 14in. Decrease in gravel towards 62.5-ft.
19.0 " Gravelly sand, moist, yellowish brown {(10YR 5/4). Fine to medium sand, <5% silt with subrounded gravel
1 D0 St et
B Sand, moist, yellowish brown (10YR 5/6). Fine to medium sand, <5% silt, with some subrounded gravel,
0.5to 1-in. 3
65.0 1 B Gy T
20.0 Gravelly sand, moist, brown (10YR 5/3). Well graded sand, <5% silt, rare subrounded, gravel to 1.5-in
i Sandy gravel, moist, yellow (10YR 7/6). Subangular gravel, 0.5 to 1.5-in with well graded sand, <5% silt.
4 A subrounded cobbie to 3.5-in at 68-ft.
1210 - FiRo1153
70.0 7
| to 1‘5—m.
1 20 " Sand, moist, yellowish brown (10YR 5/4). Weil graded sand, with some subrounded to subangular gravel i
’ to 0.75-in. i
4 Silty sand, shghtly moist, brownish yellow (10YR 6/6). Silty fine sand with white stringers of decomposing i
75.0 ;' Sand, moist, yellowish brown(10YR 5/6). Fine sand, <5% silt, with some subangular gravel to 0.25-in, rare
| 23.0 subangular gravel to 1-in.
p Sandy gravel, moist, brown (10YR 5/3). Well graded gravel with well graded sand. Gravel subangular to
2-in. Subangular cobbies to 5-in at 78-ft.
1240 s Sandy gravel, moist, pale brown (10YR 6/3). Subrounded gravel to 1-in, with well graded sandy with<5% | | |
silt. 4 TTRO1154




SOIL BORING LOG

BORING NUMBER: B1

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/12/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/13/98

HOLE SURFACE ELEVATION (feet): 5499.00

EASTING: 521471.10

TOTAL DEPTH DRILLED (feet):81.50

NORTHING: 4182049.30

ENVIRONMENTAL CONTRACTOR: IT Corporation

GEOQLOGIST: A.M. Welcher

DRILLING METHOD: Sonic Drilling

QA CHECK: F. Baird

CAU 423 CADD
Appendix B
Revision: 0
Date: 06/18/98
Page B-1 of B-18

DRILLING CONTRACTOR: Boart Longyear

IELEVATION DATUM: Mean Sea Level

6-in. diameter continuous core to total depth.

COMMENTS: Only values >0.0 are shown for the VOC and TPH ﬁeld
screening results. Soil color per Munsell Soil Color Chart

Depth| Depth |Legend] USCS Classification WHe(adsrg?Ce‘ s@;‘gn Sample ID
| Feet |Meters (Description) PP o (markg]
uyv uv T OPEN :
i Bottom of the UDP is estimated to be at 20 ft below ground surface (bgs) and was open to surface. Drilling :
7] was conducted through a 10-in. surface casing set at 22.5 ft bgs. Casing was secured inside the UDP with ;
i a sand pack. i ;
I i
1.0 f ‘
5.0 :
| 207 ! 3
; |
I
4 H i
i
|
100 3.0 i
i p |
o |
4.0
15.0 1
! i 5.0
; 4
]
X S,
20.0 b i i i SLUDGE
:x::;: Precise top of sludge/sludge and soil material is unknown but it was estimated to begin at approx. 20-ft
] Erme bgs.
e e e
P P e pm | i
' [P e e 27 :
i e e e L ‘ '
:’ 1 7.0 TEYE SLUDGE Siudge/soil mixture, saturated, biack. Very strong hydrocarbon cdor : 1
| f i :
: v | |
125.0 - 2 NA NA i
B 8.0 A B :
. LA eAy Silty gravel with medium sand, moist, brown {10YR 5/3). Gravel is angular. Strong hydrocarbon odor. |
1 iy Soil, no sludge. i i
X _X_X |
4 4 4 J
; - B PP
| - Silty sand with gravel, moist, brown (10YR 5/3). Angular gravel to 2-in
: 4 -
= 1
‘ 00y | 866 1000 | TTRO1IO3
‘30.0 — L X T L e N S PP PP
; Ryt Silty f ine sand with gravel. moist, brown (10YR 5/3). Angular to subangular grave! to 3.25-in.
: 4 10.0 Silty sand as above; becoming less sitty, sand with gravel, moist, dark brown (10YR 4/4). Angular to
| subangular gravel.
' E I 3217 T 11 SO U SO SO UUU ST USSUURR ORISRt
; Silty sand as above; becoming less silty, gravelly sand, moist, brown (10YR 5/2). Gravel angular to 2-in 894 1000
35.0 7
1 11.0
I e IO SO U OO UU VU PR !
1‘ Silty sand, moist, brown (10YR 5/2). No gravel
! p
I O 1 e R
i q Gravelty sand with less snlt moist, brown (10YR 5/2). Gravel angular to 2-in.
! 120 880 1000 u




SOl

L BORING LOG

BORING NUMBER: B1

PROJECT NAME: CAU423

DATE HOLE STARTED: 01/12/98

PROJECT NUMBER: 772850.21020200

DATE HOLE COMPLETED: 01/13/98

HOLE SURFACE ELEVATION (feet): 5499.00

EASTING: 521471.10

CAU 423 CADD
Appendix B
Revision: 0
Date: 06/18/98

TOTAL DEPTH DRILLED (feet):81.50 NORTHING: 4182049.30 Page B-2 of B-18
ENVIRONMENTAL CONTRACTOR: T Corporation GEOLOGIST: A.M. Welcher i
Depth Depth |Legend] USCS Classification !He?dsrg?ce1 Sz';'gn Sample ID
| Feet |Meters {Description) | PP e (majk)
! |
‘ 1 M T Medium sand with poorly sorted gravel, becoming less silty towards 43 ft., moist, brown (10YR 5/2). ‘
I Gravel is angular to 1-in. Between 40 to 41 ft some subrounded gravel to 3-in. !
i 1 i i
!
; M LN U rE o XX N B ‘
I T L TSRO |
: Fine to medium sand, moist, brown (10YR 5/2). Sand with silt, decrease in gravel i
l ] : : TTRO1104
. 1812 {1000
145.0 7 | w
| :
o1 140 i
! |
1150 ‘
: |675 1000
50.0 W o o T
Sand, moist, brown (10YR 4/3). Fine grained sand coarsening to a medium sand (no fines) towards 54 ft. :
! 5% gravel, anguiar to subangular. f
16.0 ‘ i
Sand, moist, yellowish-brown (10YR 4/3). Fine to medium sand with some gravel ; ;
55.0 i 1
4 17.0 :
; ! i
} Sand as above:; fine to medium sand with some gravel. Moist, slight color change to grayish brown (10YR i ,
\ . 4r2). |
118.0 3 Sand, slightly moist. Medium sand with fine gravel. Soil is more consolidated, blocky. Some white : | ‘
. calcite(?) stringers (approx. 1 mm thick) visible. 105 1500
60.0 ' ‘ ;
| i | ;
| i
1 19.0 "COBBLE ! ;
4 EEEEEEEE ... |
sw Sand, maist, yellowish-brown (10YR 5/4). Fine to medium sand, <5% gravel. Mostly loose, but dense in !
1 places, can crumble but can't penetrate with thumb. f
i :
i
It
It
: 4 " TTRO1105
j ’ GP Sandy gravel, moist, dark yellowish brown (10YR 4/4). Gravel is subrounded, up to 5-in. diameter, sand is
} R medium grained with <5% silt.
C ] 2204
.
H |
|
4 |
75.0 1
23.0 Sandy gravel, moist, yetowish brown (10YR 5/4). Sandy gravel with <5% silt, tayer of increased silt i
1 content at 75 ft. Subrounded gravel up to 3-in.
J Sandy gravel, yellowish brown (10YR 5/4). More cemented, blocky (not loose)
|
2 D I B e . .
Sandy gravel, moist, yetiowish brown (10YR 5/4). Fine gravel with medium sand 4 TTRO1106
0T UMM i e e e .
80 Sand, moist yellowish-brown (10YR 5/4). Fine to medium sand with <5% grave! to 1-cm, <5% silt. Bottom TTRO1108 1‘
7 of boring at 81.5 ft. :
|
i
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Prep Date:  4/13/98

EST: CAU423,03-60 UDP

Print Date:  4/23/98

TO: JEFF SMITH - Environmental Restoration Task Manager o FROM: ABDEL AGALLOUCH - ER Project Controls
SUBJECT: REMEDIAL ALTERNATIVES - TEC: (see totals below)
WORK PKGE: CAU423-AREA3 BUILPlNG 03-60 UDP WBS:
TAP: DRAIN AND SUMPS SOURCE GROUPING LOCATION: TTR
TYPE OF ESTIMATE TYPE OF WORK
X ORDER OF MAGNITUDE ~ PRELIMINARY TITLE II RI/FS
PLANNING/STUDY WORK ORDER X  REMEDIATION
CONCEPTUAL/BUDGET o 7”777COMPARATIVE X  CONSTRUCTION
. 7TITLE 1/PRELIMINARY o OTHER OTHER
BN REMEDIATION PROJECT WORK TO BE PERFORMED BY
ESTIMATOR: Abdel Agallouch 702-295-5275 B X  DOE PRIME CONTRACTOR e 7NATIONAL LAB
TASK MGR: Jeff Smith ) 702-295-7775 ) NTS GENERAL L 7SUBCONTRACT
PROGRM MGR: Dave Cowser 702-2?5—-1 632 NTS MAINTENANCE - OTHER
STATEMENT OF WORK :

This estimate has been prepared at the request of DOE/NV to provide remedial alternative costs for the closure of Corrective Action Unit (CAU)

423, an environmental restoration site listed in the Federal Facilities and Consent Order (FFACO). CAU 423 is specifically described as the Area 3
Building 03-60 UDP located at the Tonopah Test Range (TTR). Assume one of following alternatives will be used for closure of the site: No Further
Action; Administrative Controls; Partial Excavation, Disposal, and Administrative Controls. This estimate will be used to identify the most cost
effective alternative for closure of the site while being protective of human health and the environment. Total Estimated Costs are intended for
comparative analysis of remedial field work and field management only. Costs for Project Management, project support, or other overhead functions
are not included. Assume additional documentation will be required for Clean Closure alternative including extended HASP, Construction Work Plan,
and Area 3 Building 03-60 UDP Handling and Procedures Plan.

SCOPE
Provide site closure using one of the following alternatives:
* NO FURTHER ACTION:
No actions; no associated costs. No administrative controls implied.
*  ADMINISTRATIVE CONTROLS:
Only costs associated with administrative activities, remove surface casing, and grout the remainder to the surface.
« [N SITU BIOREMEDIATION
* PARTIAL EXCAVATION, DISPOSAL, AND ADMINISTRATIVE CONTROLS

BASIS OF ESTIMATE
« The administrative closure alternative includes:
1) Survey and engineering support required for as-built drawing preparation. Site inspection is not anticipated for engineering techs.
2) Implement administrative controls (ie., digging restrictions)
3) Remove surface casing and grout the remainder to the surface
* The approximate plume dimensions are 20 ft by 35 ft by 65 ft deep with 20 ft of clean soil above the shallowest contamination.

See following page/s for continuation and cost summary

N \ 4

Review / Concurrence: } .

) 4/28/98 4/28/98
Estimator Date Ch By Date

i
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Prep Date:  4/13/98
EST: CAU423,03-60 UDP Print Date:  4/23/98
BASIS OF ESTIMATE cont
»  The bioremediation system will require the installation of 3, 6-inch diameter wells advanced to approximately 70 feet with 4-inch PVC casing
from 0 to 20 ft with the bottom 50 ft comprised of 0.010 inch slotted PVC screen.
»  The common cost components associated with the bioremediation process are: Mixing tank, structural stab, delivery system, pumps,
piping, nutrients, pH adjustments, operations and maintenance (Assume 10 years).
+ A pilot test will not be conducted for the bioremediation option, mainly because of the low permeability of the soil (10 3 ¢my/s) within the plume.
« The initial bioremediation rate constant (i.e., measure CO, respiration rates within all three wells) will determine whether there is a need for
nutrients and PH adjustments.
» The completion of the bioremediation process will take 3 to 10 years ( depending upon biodegradation rate).
» Post-Closure monitoring will be semiannual for 10 years.
+ Ifencountered during the excavation operations, utilities (gas, phone, electric, and water lines) will be rerouted appropriately.
«  Backfill material for the utilities will be compacted in 8" lifts, 4 passes using a tamper vibrator.
+ A 25 ton rig/ydraulic jack will be used to pull out surface casing from boring B1. A 2 ft thick cement cap will be cover the UDP after removal.
»  The wells will be fenced and signs will be installed to protect the wells.
GENERAL ASSUMPTIONS
» The Bioremediation alternative cost is based on the standard technology cost with the BN adders.
+  Stabilization of slope will be used by means of shoring method installed to a depth of 40 ft. Three 8 ft X 20 ft Steel trench
boxes (approximate weight per box: 8500 1bs) will be needed.
» Slope stability and excavation will be studied by an independent geotechnical engineer (OSHA requirement for depths greater than 20 ft).
« The total volume of excavated TPH impacted soil is approximately 177 CY and will be disposed offsite.
= Offsite and transport disposal will be required for the UDP filled with sand, Surface casing and bentonite (500 Ibs)
«  The UDP and associated soils are assumed to be hazardous, but below LDRs.
+ Survey and engineering support for as-built drawing preparation.
» Labor costs are based on a 10 hr day, 4 day week schedule. Personnel will be paid round trip mileage between NTS and TTR during
construction activities.
+ Equipment and personnel will be mobed/demobed to the TTR from the Nevada Test Site. One mobe/demobe activity is estimated for
each CAU closure alternative.
« Assume lodging and meals are available for personnel at the TTR.
» Soil used for backfill at the excavation can be obtained from a borrow pit approximately 1 mile from the site.
ESCALATION:
Escalation is not included in this estimate. All costs are in FY98 dollars
( Except for post closure monitoring costs for 10 years: Assume 3% escalation )
CONTINGENCY:
Contingency costs are not included in this estimate.
COST SUMMARY - TOTAL ESTIMATED COST PER REMEDIAL ALTERNATIVE
+ NO FURTHER ACTION: 50
+  ADMINISTRATIVE CONTROLS: $36,416
= IN SITU BIOREMEDIATION: $213,221

*  PARTIAL EXCAVATION, DISPOSAL, AND ADMINISTRATIVE CONTROLS:

$138,275
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DOCUMENT REVIEW SHEET

(Page 1 0of 1)

Page D-1 of D-1

1. Document Title/Number: CADD for CAU 423: Building 03-60 Underground Discharge Point, TTR, Nevada

2. Document Date: April 1998

3. Revision Number: Draft Rev. 0

4. Originator/Organization: IT Corporation

5. Responsible DOE/NV ERP Subproject Mgr.: Kevin Cabble

6. Date Comments Due: May 21, 1998

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: Karen Beckley, NDEP

9. Reviewer’s Signature:

10. Comment
Number/
Location

11. Type*

12. Comment

13. Comment Response

14. Accept

1

DOE/NV has proposed closure alternative 2, Closure in Place with
Administrative Controls and discusses land-use restrictions in
conjunction with this closure. As stated in previous
correspondence, even if the CADD is found to be technically sound,
NDEP will not approve this document for implementation without
written Air Force concurrence of the proposed closure alternative
and subsequent land-use restrictions.

The DOE/NV is discussing the issue with the Air Force

On December 4, 1997, NDEP was notified that there was a transfer
of TTR management responsibilities from DOE/NV to DOE/KAO.
Even though DOE/NYV is still responsible for the ER activities
conducted on TTR, DOE/KAO need to provide acknowledgment of
these actions as well.

Comment noted.

DOE needs to ensure that this site is placed on the CAB agenda for
NDEP to present. This should be done at the CAB meeting in line
with submittal of the final CADD to NDEP. This will allow the CAB
approximately 30 days to express any comments.

The CAB was notified of the approximate CADD submittal
date at the June 3, 1998 meeting. Two copies of the final
CADD will be transmitted to the CAB when the document is
submitted to NDEP.

On page 16, reference is made to a casing that was installed to
allow drilling through the center of the UDP. How many of these
were installed? What boring sample was taken from this location
and what are the dimensions of the casing?

The first sentence was replaced with the following:

“A 25-cm (10-in.) surface casing was installed to allow
drilling of boring B1 through the center of the UDP

(Figure A.2-2). This surface casing was left open pending
corrective action decisions and will have to be addressed by
either cutting the casing below ground surface and filling

with a grout material or removing and grouting the hole.”

2 Comment Types: M = Mandatory, S = Suggested.
Return Document Review Sheets to DOE/NV Environmental Restoration Division, Attn: QAC, M/S 505.
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*Provide copy on initial distribution of Rev. O; remainder of list gets Rev. O if approved without

changes, and entire list receives distribution of Rev. 1, if issued.

Paul J. Liebendorfer

State of Nevada

Bureau of Federal Facilities

Division of Environmental Protection
333 W. Nye Lane, Room 138

Carson City, NV 89706-0851

Donad A. Garrepy

State of Nevada

Bureau of Federal Facilities

Division of Environmental Protection
555 E. Washington, Suite 4300

Las Vegas, NV 89101

Sabrina Bonnell

Environmental Restoration Division
DOE/Nevada Operations Office
PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Janet Appenzeller-Wing
Environmental Restoration Division
DOE/Nevada Operations Office
PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Kevin Cabble

Environmental Restoration Division
DOE/Nevada Operations Office
PO. Box 98518, M/S 505

Las Vegas, NV 89193-8518

Col. M. Fukey

99 ABW/EM

4349 Duffer Drive, Suite 1601
NellisAFB, NV 89191-7007

2 (Controlled)*

1 (Controlled)*

1 (Controlled)*

1 (Uncontrolled)*

1 (Uncontrolled)*

3 (Controlled)*



Dale Schutte
4680 Bdll Vista Avenue
Pahrump, NV 89048

Earl Dixon
CAB Technical Advisor

Harry Reid Center for Environmental Studies

4505 Maryland Parkway
Box 454009
Las Vegas, NV 89154-4009

Technical Information Resource Center
DOE/Nevada Operations Office

PO. Box 98518, M/S 505
Las Vegas, NV 89193-8518

U.S. Department of Energy

Office of Scientific and Technical Information

PO. Box 62
Oak Ridge, TN 37831

DOE Public Reading Room
PO. Box 98521, M/S NLV040
Las Vegas, NV 89193-8521

Jeff Smith

Bechtel Nevada

PO. Box 98521, M/S NTS306
Las Vegas, NV 89193-8521

Steve Nacht

Bechtel Nevada

PO. Box 98521, M/S NTS306
Las Vegas, NV 89193-8521

Dustin Wilson

SAIC

P.O. Box 93838

Las Vegas, NV 89193

1 (Uncontrolled)*

1 (Uncontrolled)*

2 (Uncontrolled)

2 (Uncontrolled)

2 (Controlled)*
1 (Uncontrolled)

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*
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Cheryl Rodriguez
HSI GeoTrans

PO. Box 93838

Las Vegas, NV 89193

IT Corporation Central Files
IT Corporation

PO. Box 93838

Las Vegas, NV 89193

Rosa Silver

IT Corporation

PO. Box 93838

Las Vegas, NV 89193

Mark Distefano
IT Corporation
PO. Box 93838
Las Vegas, NV 89193

Mary Todd

SAIC

PO. Box 93838

Las Vegas, NV 89193

Jason Moore

SAIC

PO. Box 93838

Las Vegas, NV 89193

1 (Uncontrolled)*

1 (Uncontrolled)*

2 (Controlled)

1 (Uncontrolled)*

1 (Uncontrolled)*

1 (Uncontrolled)*
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