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Executive Summary

This Corrective Action Decision Document/Closure Report has been prepared for Corrective
Action Unit (CAU) 487: Thunderwell Site, Tonopah Test Range, Nevada, in accordance with the
Federal Facility Agreement and Consent Order (FFACO, 1996). This CAU islocated within the
Tonopah Test Range, Nevada.

Corrective Action Unit 487 is comprised of the following Corrective Action Site (CAS):

+ CASRG-26-001-RGRV; Thunderwell Site

The scope of this Corrective Action Decision Document/Closure Report is to justify and
recommend that no further corrective action isrequired at CAU 487. To achieve this, the

following actions are required:

* Review the current site conditions, including the concentration and extent of
contamination.

e Document activities performed on subsurface anomalies and place use restriction on areas.
*  Document housekeeping activities at surface anomalies.
* Document closure of the rest of the CAU.

On April 2 through May 16, 2001, a corrective action investigation was performed as set forth in
the Corrective Action Investigation Plan for Corrective Action Unit 487: Thunderwell Ste,
Tonopah Test Range, Nevada (DOE/NV, 2001). The following objectives of the corrective action
Investigation were compl eted:

Verify the location of the surface and subsurface anomalies and tubes.

« ldentify the presence and the vertical and lateral extent of contaminants of potential
concern.

* Remove surface and excavated subsurface debris, radiologically screen, and stockpile the
debrisfor removal.

* Provide sufficient information and data to devel op appropriate corrective actions for the
CAS.
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Analytes detected during the corrective action investigation were evaluated against preliminary action
levels to determine contaminants of concern for CAU 487. Assessment of the data generated from
corrective action investigation activities indicates the preliminary action levels were not exceeded for
total volatile organic compounds, tantalum, lithium, boron, high explosives, isotopic uranium, and
gamma spectrometry for any of the soil samples collected from CAU 487. Analysisfor total
semivolatile organic compounds revealed only one sample exceeded the preliminary action level for
the compound bis (2-ethylhexyl) phthalate. Bis (2-ethylhexyl) phthalate is primarily used asa
placticizer in products such as teething rings, pacifiers, soft squeeze toys, balls, shower curtains,
raincoats, and other products that must stay flexible. It is believed that plastic coating on wire was
found at the sample location is responsible for the detection of this constituent. The analysisfor total
Resource Conservation and Recovery Act metals determined that several samples had elevated
readings for arsenic that exceeded preliminary action levels. The readings are consistent with native
soilsfor theregion. Additionally, several housekeeping activities were completed at surface anomaly

locations throughout the site, under best management practices.

The U.S. Department of Energy, National Nuclear Security Administration Nevada Operations Office
(NNSA/NV), provides the following recommendations.

* No further corrective action isrequired at CAU 487.
* No Corrective Action Plan isrequired.

* A Notice of Completion to the NNSA/NV, is requested from the Nevada Division of
Environmental Protection for the closure of CAU 487.

e Corrective Action Unit 487 should be moved from Appendix 111 to Appendix 1V of the
Federal Facility Agreement and Consent Order.

e A userestrictionisrequired to be placed on two areas at the east and west ends of the site due
to the size and extent of subsurface debrisat CAU 487.
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1.0 Introduction

This Corrective Action Decision Document/Closure Report (CADD/CR) has been prepared for
Corrective Action Unit (CAU) 487: Thunderwell Site, Tonopah Test Range (TTR), Nevada, in
accordance with the Federal Facility Agreement and Consent Order (FFACO) that was agreed to
by the State of Nevada, the U.S. Department of Energy (DOE), and the U.S Department of Defense
(FFACO, 1996). Corrective Action Site (CAS) RG 26-001-RGRYV, Thunderwell Site, isthe only
CASwithin CAU 487. Corrective Action Unit 487 islocated in the northwest portion of the TTR,
Nevada. The TTR is approximately 235 miles (mi) northwest of Las Vegas, Nevada, as shownin
Figure 1-1. The location of CAU 487 withinthe TTR is shown in Figure 1-2.

The CADD and CR have been combined into one report because no further action is recommended
for thissite. Sample data collected during corrective action investigation indicate that a
contaminant of concern (COC), bis (2-ethylhexyl) phthalate, was present in the soils exceeding
regulatory action levels at one location at the site. Arsenic exceeded regulatory action levels
throughout the site. The CADD/CR provides or references the specific information necessary to
recommend the “no further action” alternative for the CAS within CAU 487 with the exception of
the two areas where large quantities of subsurface debrisexists. At thoselocations, ause restriction
will be placed on the areas to alow Nevada Division of Environmental Protection (NDEP) to

regulate the activities proposed in the future.

1.1 Purpose

The Thunderwell Site was used for a series of tests conducted by Sandia National Laboratoriesin
New Mexico (SNL/NM) in the early to mid-1960s. The tests consisted of explosives detonated at
the bottom of large cylindrical steel tubes approximately 15 to 50 feet (ft) inlength; 2, 4, and 6 ftin
diameter; and constructed of 1/2-inch (in.) thick steel. Process knowledge indicates that at |east one
of the tests units contained depleted uranium (DU). It was stated that metals such as tantalum,
lithium, and boron were also possibly used during the tests. Additiona information relating to the
dite history, planning, and scope of the investigation is presented in the Corrective Action
Investigation Plan (CAIP) (DOE/NV, 2001) and will not be repeated in this report.
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This CADD/CR provides justification for the closure of CAU 487 without further action. This
judtification is based on process knowledge and the results of investigative activities conducted in
accordance with the Corrective Action Investigation Plan for Corrective Action Unit 487:
Thunderwell Ste, Tonopah Test Range, Nevada (DOE/NV, 2001). The corrective action
investigation report is provided in Appendix A.

A userestriction has been applied to two areas within the CAU to restrict any subsurface activity
that may alter or modify the designated areas. The remainder of the site will merit the “no further
action” alternative because no significant contamination was found at the site.

1.2 Scope

The scope of this CADD/CR isto justify and recommend that no further corrective action is

required at CAU 487. To achieve this scope, the following actions were implemented:

* Review the current site conditions, including the concentration and extent of contamination.

« Justify the application of the a use restriction at two locations at CAU 487 so that further
activities at those locations will require notification to NDEP prior to implementation.

e Document Notice of Completion and closure of CAU 487.

1.3 CADD/CR Contents

This CADD/CR is divided into the following sections:
Section 1.0 - Introduction: summarizes the purpose, scope, and contents of this CADD/CR.

Section 2.0 - Corrective Action Investigation Summary: summarizes the investigation field
activities, the results of the investigation, and the justification for no further action.

Section 3.0 - Recommendation: recommends no further action and closure of CAU 487 with ause
restriction placed on two areas.

Section 4.0 - References: provides alist of al referenced documents.
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Appendix A: Corrective Action Investigation Report for CAU 487: Thunderwell Ste, Tonopah
Test Range, Nevada: provides a description of the project objectives, field investigation and
sampling activities, investigation results, and quality assurance.

Appendix B: Data Assessment: summarizesthe investigation results as they meet the requirements
set forth during the data quality objective (DQO) process.

Appendix C: Risk Assessment: identifies the risk associated with this site based on investigation
and analytical results.

Appendix D: Soil Boring Logs: provides ageologica and physical representation of each borehole
drilled during the investigation.

Appendix E: Use Restrictions: provides the documents submitted for the use restriction on two
areas of the site.

Appendix F: Documentation of Housekeeping Closure Activities.
Appendix G: Response to NDEP Comments.
All work was performed in accordance with the following documents:

» Corrective Action Investigation Plan for Corrective Action Unit 487: Thunderwell Ste,
Tonopah Test Range, Nevada, Rev. 0, DOE/NV--676 (DOE/NV, 2001)

* Industrial Stes Quality Assurance Project Plan (QAPP), Rev. 1, DOE/NV--372
(DOE/NV, 1996b)

 FFACO (1996)

* Project Management Plan, Rev. 0 (DOE/NV, 1994)
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2.0 Corrective Action Investigation Summary

The following sections describes the results of the investigation activities conducted at CAU 487.
For detailed investigation results, please refer to Appendix A.

2.1 Site-Specific Background Information

A walkover survey was conducted during the preliminary assessment of the sitein March 2000. At
that time, 16 tubes and depressions consistent with tubes were identified. Theselocationsoriginally
identified were labeled with a“T” for tube and numbered 1-16. In addition, there were 18
anomalies which were not consistent with tubes identified. These locations were labeled with an

“A” for anomaly and numbered 1-18.

In July 2000, a geophysical survey was performed at the site to further identify any tubes that may
not be visible from the surface. An additional 12 tube-like anomalies were identified and labeled
“TA” for tube-anomaly and numbered 1-12. It was determined that any subsurface tubes or
tube-anomalies would be excavated to confirm the presence of a tube and then drilled within the

tubes.

Corrective action investigation activities were performed as set forth in the CAIP (DOE/NV, 2001)
from April 2 through May 16, 2001. During the investigation an additional eight tubes were found
using a Shonstadt Magnetometer while locating the global positioning system (GPS) coordinates
for subsurface TA locations. After these anomalies were being excavated they were labeled TAs
and numbered 13-19.

2.2 Investigation Activities

Excavation activities were performed at anomalies and tube-anomalies located throughout the site.
During excavation it was planned that samples from anomaly locations would be submitted for
laboratory analysisonly if the field-screening results (FSRs) exceeded field-screening levels (FSLS)
or if extensive debris or hazardous debris was uncovered. None of the FSRs exceeded FSLs for
excavation activities. However, extensive debriswas encountered at two locations. Asaresult, all

samples were sent for full suite analysis, which consisted of total semivolatile organic compounds
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(SVOCs), total Resource Conservation and Recovery Act (RCRA) metals, explosives, total volatile
organic compounds (VOCs), tantalum, lithium, boron, isotopic uranium, and gamma spectrometry
for waste management purposes. Debris that was removable was collected and staged near the
anomaly or hazardous waste accumulation area (HWAA) for removal. Housekeeping activities
were performed on surface debris. If during excavation activities atube was not identified at a
location, they were excavated to the capacity of the backhoe. If no tube or debris was located,

selected locations were drilled to confirm the vertical extent of the disturbed soils.

Surface radiological FSLs were established by collecting 20 samples from undisturbed locations
outside the boundaries of the CAS. Background radiological samples were then collected from a
boring located in two undisturbed areas of the site to establish subsurface radiological FSLs. Four
radiological background samples were submitted for isotopic uranium and gamma spectrometry
confirmatory analyses. Four samples were submitted to the laboratory from these locations for the
full suite of analyses. Two boreholes were continuously cored in undisturbed locations and soil
core logged to assess Site geology.

Locations that contained atube (tube and tube-anomaly) were drilled using rotary-sonic drilling to
collect samples and assess the geology inside the tubes. A common element amongst all tubeswas
wire, wood debris, and steel plates. All locations were sampled. At locations where refusal was
met, samples were collected from soils directly above refusal. Analysisfor samples sent to the
laboratory were determined based upon FSRs. Samples that did not exceed FSLs were sent to the
laboratory for partial suite analysis (total SVOCs, total RCRA metals, and explosives). Samples
that exceeded FSLs were sent to the laboratory for full suite analysis (partial suite plus total VOCs,
tantalum, lithium, boron, isotopic uranium, and gamma spectrometry). All borehole locationswere
backfilled using clean fill material or a bentonite plug.

2.3 Results

Results for the activities performed, analytical results, and assessment of DQO criteriaare
summarized in the following sections.
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2.3.1 Analytical Data Summary

The corrective action investigation results indicated the following:

« All total VOCs and high explosives results were below the preliminary action levels (PALS)
outlined in the CAIP (DOE/NV, 2001).

» All concentrations for total SVOCs were below the PALs outlined in the CAIP with the
exception of bis (2-ethylhexyl) phthalate at one location. The sample collection log and
geology borehole log noted that there were plastic covered wires and debris at the interval
where the samples were collected. The plastic insulation is believed to be the source of the
elevated bis (2-ethylhexyl) phthalate. The sample collected below the exceeded interval had
total SV OCs that exceeded minimum reporting limits (MRLS) but did not exceed PALSs.

» All concentrations of total RCRA metals and tantalum, lithium, and boron in soil samples
were below PALs established in the CAIP (DOE/NV, 2001) except for arsenic. Although
the concentrations of arsenic exceeded the PAL, the concentrations are considered
representative of ambient conditions for the TTR (NBMG, 1998; Moore, 1999).

» Isotopic uranium results for soil samples are not considered to be statistically different from
background based upon a normalized difference from their respective established
background levels.

» Gamma spectrometry results for soil samples are not considered to be statistically different
from background based upon a normalized difference from their respective established
background levels.

» Field-screening results did exceed established field-screening levels at three tube locations.
Sampleswere collected and step out samples were determined in accordance with the CAIP.

2.3.2 Assessment of Data Quality Objectives

The analytical results and evaluation of the conceptual model indicate that the DQOs were met for
the site as detailed in the CAIP for CAU 487. A full comparison of the activities and analytical
results of the investigation as compared to the DQOs are summarized in Appendix B.

24 Justification for No Further Action

Analytical results were evaluated against PAL s to determine COCs for CAU 487. Analytical
results did not exceed PALs except for arsenic concentrations in several soil samples and
bis(2-ethylhexyl) phthalate in one soil sample. Bis(2-ethylhexyl) phthalate is a commonly used
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plasticizer found in household and industrial products (i.e., wire casing) (Syracuse, 2000). The
concentrations of arsenic are considered ambient at this site (NBMG, 1998; Moore, 1999), and the
bis(2-ethylhexyl) phthalate associated with wire debris found in the interval was not above PALsIn
the sample collected below the affected interval. Therefore, no further corrective action is

necessary for this site.

A userestriction will be placed on the two locations where extensive debris remains as shown on
Figure A.2-1 and Appendix E. Maintenance or replacement of the existing road and utilities can be
conducted without prior approval from NDEP. There are no hazardous materials associated with
the use restriction. There are no annual monitoring or inspection regquirements associated with the

use restriction.
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3.0 Recommendation

Based on the results of the corrective action investigation discussed in Appendix A, no COCs have
been identified in the soil at CAU 487 that pose an unacceptable risk to human health or the
environment with the exception of specific conditions noted during sample collection or site
conditions. Therefore, the NNSA/NV provides the following recommendations:

No further corrective action is required at CAU 487.

* No Corrective Action Plan isrequired.

* A Notice of Completionto NNSA/NV isrequested from NDEP for the closure of CAU 487.
e CAU 487 should be moved from Appendix 111 to Appendix IV of the FFACO.

* A userestriction has been placed on two anomalies at CAU 487 because the extent and size
of the debris prohibits removal.
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A.1.0 Introduction

This appendix presents the investigation activities and analytical results from the corrective action
investigation conducted at CAU 487. Thunderwell Site, Tonopah Test Range, Nevada. CAU 487

consists of one CAS:

» CASRG-26-001-RGRV, Thunderwell Site

The corrective action investigation was conducted in accordance with the requirements set forth in
the Corrective Action Investigation Plan for Corrective Action Unit 487: Thunderwell Ste,
Tonopah Test Range, Nevada (DOE/NV, 2001), as developed under the Federal Facility
Agreement and Consent Order (FFACO, 1996).

The Thunderwell Site was used for a series of tests conducted by SNL/NM in the early to
mid-1960s. The tests consisted of explosives detonated at the bottom of large cylindrical steel
tubes approximately 15 to 50 ft in length; 2, 4, and 6 ft in diameter; and constructed of 1/2-in. thick
steel. Process knowledge indicates that at |east one of the tests units contained DU. It was stated
that metals such as tantalum, lithium, and boron were aso possibly used during the tests.
Additional information relating to the site history, planning, and scope of the investigation is
presented in the CAIP (DOE/NV, 2001) and will not be repeated in this report.

A.1.1 Project Objectives

The following were the primary objectives for the investigation:

» Excavate anomalies to determine the presence of atube.
e ldentify the lateral and vertical extent of miscellaneous metal debris.

« Drill identified tubesto verify vertical extent and field screen to determine if contamination
IS present.

» Generate sufficient information and data to develop appropriate corrective actions for the
CAS.

The selection of locations for soil sample collection were based on field screening, site conditions,
and the strategy devised in the DQO process as outlined in the CAIP (DOE/NV, 2001). Additional
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boreholes were drilled and sampled during the site investigation to establish background analytical
data at two undisturbed locations outside the site boundaries.

A.1.2 Report Content

This report contains information and data in sufficient detail to support the recommendation for no
further action in the CADD/CR. The contents of this report are listed below:

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

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

e Section A.4.0 discussesthe quality assurance (QA) and quality control (QC) procedures that
were followed and the results of the QA and QC activities.

e Section A.5.0 isasummary of theinvestigation results for CAU 487.
e Section A.6.0 provides the cited references.

The compl ete field documentation and laboratory data, including Field Activity Daily Logs, Sample
Collection Logs, Anaysis Request/Chain-of-Custody Forms, soil sample descriptions, laboratory

certificates of analyses, analytical results, and surveillance results are retained in the project files.
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A.2.0 Field Investigation and Sampling Activities

The CAU 487 field investigation was conducted between April 2 and May 16, 2001. Rotosonic
drilling and excavation with a backhoe and an excavator were the methods used to investigate the

tubes and subsurface miscellaneous anomalies.

The investigation and sampling program was managed in accordance with the requirements set
forth in the CAIP (DOE/NV, 2001). Field activities were performed under an approved
site-specific health and safety plan (ITLV, 2001). Samples were collected by following approved
protocols and procedures for sample collection, decontamination, chain of custody, shipping, and
field screening as indicated in the CAIP (DOE/NV, 2001) and documented using Field Activity
Daily Logs, soil boring logs, and sample collection logs. The QC samples (e.g., field blanks,
equipment rinsate blanks, trip blanks, and sample duplicates) were collected as required by the
CAIP (DOE/NV, 2001), the Industrial Sites Quality Assurance Project Plan (QAPP)

(DOE/NV, 1996), and approved procedures.

A.2.1  Site Description

Tonopah Test Range is approximately 240 mi northwest of Las Vegas, Nevada (Figure 1-1). The
CAU 487 corrective action investigation was conducted near the intersection of Station 57 Road
and Avenue 27, at a location approximately 1 square milein size (Figure 1-2). Initial investigation
locations were based on site visits, geophysical surveys, process knowledge, and interviews with
TTR employees.

A.2.2 Investigation Activities

The following is asummary of the corrective action investigation activities specific to each of the
different areas within the CAS at this CAU.

This section describes specific drilling, excavation, sampling, and housekeeping information for
CAU 487. Figure A.2-1 showsthe location of each boring and excavation.
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A.2.2.1 Field Screening

Field screening was performed as specified in the CAIP (DOE/NV, 2001). Sampleswere field
screened for VOCs, al pha/beta-emitting radionuclides, and explosives. Established FSLswere used
to guide sample collection and to provide a basis for the selection of additional environmental

samples for laboratory analyses.

Volatile organic compounds were field screened with a photoionization detector, using the
headspace method. The FSL for headspace VOCs was established at 20 parts per million (ppm).
None of the samples exceeded VOC FSLs.

Radionuclides (al pha/beta-emitters) were field screened with an NE Electra a pha/beta scintillator.
Theradiological FSL was defined as the mean background activity level plus two times the
standard deviation of 20 background sample readings. Radiological FSLs were established for
surface samples. Surface FSLs were determined by collecting readings from 20 background
surface samples collected from an undisturbed areas at the north and south boundaries of the site.
Three sample locations identified elevated radiological emitters and those |ocations were sampled
and step-out samples were performed to identify if there was lateral migration. The interval below
each elevated sample did not exceed FSLs.

Field screening for explosives was conducted with a Strategic Diagnostics Incorporated (SDI)
colorimetric test kit. A FSL of 5 ppm was established in the DQO process and two samples at two
locations exceeded this FSL. One of the samples which had elevated radiological field screening
levels also exceeded FSLsfor explosives. Thislocation was sampled and a step-out was performed
to identify if the contamination had migrated laterally. The interval below the elevated level did not
exceed FSLs. Sample locations where FSLs were exceeded were submitted for |aboratory analysis
and step-out samples were collected and field screened. Based on field-screening results, at |east

one sample from the step-out location was submitted for laboratory analysis.

A.2.2.2 Background Samples

A background borehole was drilled outside of the site boundaries to the north and the south of the
site boundaries. Field screening was performed for VOCs, a pha/beta-emitting radionuclides, and
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explosives on soil cores. Four background environmental samples were submitted from the 30-ft
and 70-ft from TH1BG and from 35-ft and 70-ft from TH2BG. The sample intervalswere
determined per the historical information which indicated that tubes were 25 and 50 ft in length.
All background samples were submitted for the full suite of analytes to provide a baseline for
analytes specific to the CAU.

A.2.2.3 Excavation Investigation Description

During the excavation activities, two locations had extensive amounts of buried debris. At A8 and
A17, the debris was extensive and after consulting the NNSA/NV and NDER, it was determined
that the debris would be left in place and a use restriction implemented for both areas. Samples
were collected at each anomaly and submitted for laboratory analysis (samples THO8EO3 and
THO8EO8 from anomaly A8 samples THA17EO05N and THAEOSS from anomaly A17). No tube
was identified at subsurface tube locations T14, T15, and T16. Due to the extent of disturbed soil
T15 and T16 were drilled and sampled within the disturbed material. No anomaly excavation
locations had FSRs which exceeded FSLs.

A.2.2.4 Borehole Investigation Description

A total of 32 boreholes were drilled into the interior of the tube during the investigation. Two of
the originally identified locations were drilled and no tube was present (T15, T16). At three
locations (TA7, TA12, TA20), it was not possible to identify the disturbed native soil interface
because of refusal. Three step-out boreholes (TA19, T9, T12) weredrilled to define lateral extent
of contamination based on exceeded FSLs. Field screening was performed at 5-ft intervals.
Samples were submitted from the interval with the highest FSR and the native soil interface. At
most locations a steel or aluminum plate was encountered within the tubes and the native soil
interface was identified by drilling through the plates. However, more than one plate was
encountered in five tubes (TA4, TAS8, TA18, T2, T4), and drilling continued until the native soil
interface was clearly defined. Debris associated with tests (e.g., wires, rope, and rubber) was
recovered from the core of the mgjority of boreholes during drilling. Samples were submitted for
the partial suite unless FSRs exceeded the FSLs, except QC samples. If field screening levelswere
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exceeded, then the samples were submitted for the full suite (TA19, T9, T12). Geology waslogged
for the length of the core and can be found in Appendix D.

A.2.2.5 Sample Collection

A total of 99 environmental soil samples were collected and submitted for laboratory analyses. In
addition, five QC duplicate samples, two QC source blanks, five matrix spike/matrix spike
duplicate (MSMSD), six QC field blank, one QC equipment rinsate blank, and 39 QC trip blanks
were collected and submitted for laboratory analysis. A list of the samples collected and the
parameters analyzed for are presented in Table A.2-1. The analytical parameters and |aboratory
analytical methods used for these investigations are presented in Table A.2-2. Samples collected
for chemical and radiological analyses were analyzed by Paragon Analytics, Inc. in Fort Collins,
Colorado.

Each sample container identified for laboratory analysis was wrapped in protective bubble wrap
(if applicable), placed into a sealable bag, and stored in either an iced cooler or refrigerator with a
trip blank (if applicable). Sample media collected but not submitted to the laboratory was placed
with unused cores and returned to the collection site.

The analytical parameters were selected through the application of site process knowledge
according to the Guidance for the Data Quality Objectives Process (EPA, 1994b) and agreed upon
during the DQO meeting. Preliminary action levels for off-site laboratory analytical methods were
determined during the DQO process and are based on NDEP Corrective Action Regulations
(NAC, 1998) and the U.S. Environmental Protection Agency (EPA) Preliminary Remediation
Goals (PRGs) (EPA, 2000b) for chemical parameters under the industrial scenario. The PALsfor
laboratory radiological methods are isotope-specific and are defined as the maximum activity for
that isotope found in previously analyzed environmental samples taken from undisturbed
background locations from the north and south boundaries of the site and background samples
collected outside the boundaries of the CAU. The results of the DQO process are documented in
the CAIP (DOE/NV, 2001), with the remainder of the analytical requirements documentation
retained in the project files. Sampling activities were designed to detect contaminants of potential
concern and conducted to either confirm or disprove the assumptions made in the DQO process.
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Samples Collected During the CAU 487 Field Investigation

(Page 1 of 5)

Sample Collection Depth Sample Parameters
Number Method (ft bgs) Matrix Sample Type Analyzed
Environmental (Characterization) Soil Samples

THOG6E03 Backhoe 3 Soil Environmental Set 2
THOBEO3 Backhoe 35 Soil Environmental Set 2
THOBEO8 Backhoe 8 Soil Environmental Set 2
TH1BG30 Drilling 30-31 Soil Background Environmental Set 2
TH1BG70 Drilling 70-71 Soil Background Environmental Set 2
TH2BG30 Drilling 30-31 Soil Background Environmental Set 2
TH2BG70 Drilling 70-71 Soil Background Environmental Set 2
THTA1210 Drilling 10-11 Soil Environmental Setl
THTA1230 Drilling 30-31 Soil Environmental Setl
THTA1132 Drilling 32.5-335 Soil Environmental Set 2
THTA1199 Drilling 32.5-335 Soil Field Duplicate of THTA1132 Set 2
THTA1140 Drilling 40 - 41 Soil Environmental Set1l
THTA1150 Drilling 50-51 Soil Environmental Set1l
THTA1017 Drilling 17 -18 Soil Environmental Setl
THTA1020 Drilling 19.5-20.5 Soil Environmental and MS/MSD Setl1&2
THT1320 Drilling 20-21 Soil Environmental Setl
THT1329 Drilling 29.5-30 Soil Environmental Set1l
THTA701 Drilling 0-1 Soil Environmental Setl
THTA710 Drilling 10-11 Soil Environmental Setl

THT237 Drilling 37-38 Soil Environmental Setl

THT259 Drilling 59 - 60 Soil Environmental Setl
THTA420 Drilling 20-21 Soil Environmental Setl
THTA425 Drilling 25-26 Soil Environmental Setl
THTA1318 Drilling 18-19 Soil Environmental Set 2
THTA1399 Drilling 18-19 Soil Field Duplicate of THTA1318 Set 2
THTA1320 Drilling 20-21 Soil Environmental and MS/MSD Set 2
THTA640 Drilling 40 - 41 Soil Environmental Setl
THTA650 Drilling 50-51 Soil Environmental Setl
THTA515 Drilling 15-16 Soil Environmental Setl
THTA520 Drilling 20-21 Soil Environmental Setl
THTA825 Drilling 25 Soil Environmental Setl
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Samples Collected During the CAU 487 Field Investigation

(Page 2 of 5)

Sample Collection Depth Sample Parameters
Number Method (ft bgs) Matrix Sample Type Analyzed
THTA826 Drilling 26 - 27 Soil Environmental Setl
THT330 Drilling 30-31 Soil Environmental Setl
THT365 Drilling 65 - 66 Soil Environmental Setl
THT370 Drilling 70-71 Soil Environmental Setl
THT110 Drilling 10-11 Soil Environmental Setl
THT140 Drilling 40 - 41 Soil Environmental Setl
THTA915 Drilling 15-16 Soil Environmental Setl
THA18EO1 Backhoe 1-2 Soil Environmental Setl
THA17EO05N Backhoe 5-6 Soil Environmental Setl
THA17E05S Backhoe 5-6 Soil Environmental Setl
THTA920 Drilling 20-21 Soil Environmental Setl
THT1510 Drilling 10-11 Soil Environmental Setl
THT1520 Drilling 20-21 Soil Environmental and MS/MSD Set 2
THT450 Drilling 50 -51 Soil Environmental Setl
THT465 Drilling 65 - 66 Soil Environmental Set 2
THT499 Drilling 65 - 66 Soil Field Duplicate of THT465 Set 2
THTA315 Drilling 15-16 Soil Environmental Setl
THTA342 Drilling 42 - 43 Soil Environmental Setl
THT540 Drilling 40 - 41 Soil Environmental Setl
THT543 Drilling 43 - 44 Soil Environmental Setl
THTA120 Drilling 20-21 Soil Environmental Setl
THTA121 Drilling 21-22 Soil Environmental Setl
THT1610 Drilling 10-11 Soil Environmental Set1l
THT1615 Drilling 15-16 Soil Environmental Setl
THT629 Drilling 29-30 Soil Environmental Setl
THT650 Drilling 50-51 Soil Environmental Setl
THT1201 Drilling 0-1 Soil Environmental Set 2
THT1235 Drilling 35-36 Soil Environmental Setl
THT1242 Drilling 42 - 43 Soil Environmental Setl
THT1299 Drilling 42 - 43 Soil Field Duplicate of THT1242 Setl
THT1251 Drilling 51-52 Soil Environmental Setl
THT1101 Drilling 0-1 Soil Environmental Setl
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Samples Collected During the CAU 487 Field Investigation

(Page 3 of 5)

Sample Collection Depth Sample Parameters
Number Method (ft bgs) Matrix Sample Type Analyzed
THT1125 Drilling 25-26 Soil Environmental Set1l
THT1025 Drilling 25-26 Soil Environmental Setl
THT1038 Drilling 38-39 Soil Environmental Set1l
THTA1835 Drilling 35-36 Soil Environmental and MS/MSD Set 2
THTA1856 Drilling 56 - 57 Soil Environmental Setl
THTA1730 Drilling 30-31 Soil Environmental Setl
THTA1735 Drilling 35-36 Soil Environmental Set1l
THT12S01 Drilling 0-1 Soil Environmental Set 2
THT12S05 Drilling 5-6 Soil Environmental Setl
THTA1901 Drilling 0-1 Soil Environmental Set 2
THTA1901W Drilling 0-1 Soil Environmental Set 2
THTA1923 Drilling 23-24 Soil Environmental Setl
THT815 Drilling 15-16 Soil Environmental Setl
THT820 Drilling 20-21 Soil Environmental Setl
THT905 Drilling 5-6 Soil Environmental Set 2
THT921 Drilling 21-22 Soil Environmental Set1l
THT9S05W Drilling 5-6 Soil Environmental Set 2
THT9S15W Drilling 15-16 Soil Environmental Set1l
THT9S201 Drilling 0-1 Soil Environmental Setl
THT9S210 Drilling 10-11 Soil Environmental Setl
THT717 Drilling 17 -18 Soil Environmental Set1l
THT720 Drilling 20-21 Soil Environmental Set1l
THTA1415 Drilling 15-16 Soil Environmental Setl
THTA1420 Drilling 20-21 Soil Environmental Set1l
THTA1530 Drilling 30-31 Soil Environmental Setl
THTA1550 Drilling 50-51 Soil Environmental Setl
THTA2005 Drilling 5-6 Soil Environmental Setl
THTA2015 Drilling 15-16 Soil Environmental Setl
THTA1640 Drilling 40 - 41 Soil Environmental Setl
THTA1650 Drilling 50-51 Soil Environmental Set1l
TH17E10A Backhoe 10 Soil Environmental Set 2
TH17E08B Backhoe 8 Soil Environmental Set 2
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Table A.2-1
Samples Collected During the CAU 487 Field Investigation
(Page 4 of 5)
Sample Collection Depth Sample Parameters
Number Method (ft bgs) Matrix Sample Type Analyzed
TH17E03C Backhoe 3 Soil Environmental Setl
TH17E05D Backhoe 5 Soil Environmental Setl
TH17EO5E Backhoe 5 Soil Environmental Setl
TH17EO3F Backhoe 3 Soil Environmental Setl
TH17E01G Backhoe 1 Soil Environmental Setl
TH17EO05H Backhoe 5 Soil Environmental Setl
TH17E07I Backhoe 7 Soil Environmental and MS/MSD Set 2
TH17E05J Backhoe 5 Soil Environmental Set 2
TH17E99J Backhoe 5 Soil Field Duplicate of TH17E05J Set 2
Field Quality Control Samples

THOOEOO0 N/A N/A Water Source Blank Set 2
THOOEO1 N/A N/A Water Equipment Rinsate Blank Set 2
TH1BGTB N/A N/A Water Trip Blank Total VOCs
TH2BGTB N/A N/A Water Trip Blank Total VOCs
TH3BGTB N/A N/A Water Trip Blank Total VOCs
TH4BGTB N/A N/A Water Trip Blank Total VOCs
TH5BGTB N/A N/A Water Trip Blank Total VOCs
TH6BGTB N/A N/A Water Trip Blank Total VOCs
TH99ETB N/A N/A Water Trip Blank Total VOCs
TH98ETB N/A N/A Water Trip Blank Total VOCs
THOBETB N/A N/A Water Trip Blank Total VOCs
THO8BTB N/A N/A Water Trip Blank Total VOCs
THTA11TB N/A N/A Water Trip Blank Total VOCs
THTB11TB N/A N/A Water Trip Blank Total VOCs
THTA10TB N/A N/A Water Trip Blank Total VOCs
THTB10TB N/A N/A Water Trip Blank Total VOCs
THT13FB N/A N/A Water Field Blank Set 2
THTC7TB N/A N/A Water Trip Blank Total VOCs
THTA13TB N/A N/A Water Trip Blank Total VOCs
THTB13TB N/A N/A Water Trip Blank Total VOCs

THT3FB N/A N/A Water Field Blank Set 2
THTCT3TB N/A N/A Water Trip Blank Total VOCs
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Samples Collected During the CAU 487 Field Investigation

(Page 5 of 5)

Sample Collection Depth Sample Parameters
Number Method (ft bgs) Matrix Sample Type Analyzed
THTDT3TB N/A N/A Water Trip Blank Total VOCs
THT15TB N/A N/A Water Trip Blank Total VOCs
THTB15TB N/A N/A Water Trip Blank Total VOCs
THT1200 N/A N/A Water Field Blank Set 2
THT1297 N/A N/A Water Trip Blank Total VOCs
THT1298 N/A N/A Water Trip Blank Total VOCs
THTA1897 N/A N/A Water Trip Blank Total VOCs
THTA1898 N/A N/A Water Trip Blank Total VOCs
THT12S97 N/A N/A Water Trip Blank Total VOCs
THT12S98 N/A N/A Water Trip Blank Total VOCs
THTA1900 N/A N/A Water Field Blank Set 2
THT9S97 N/A N/A Water Trip Blank Total VOCs
THT9S98 N/A N/A Water Trip Blank Total VOCs
THTA1600 N/A N/A Water Source Blank Set 2
THTA1597 N/A N/A Water Trip Blank Total VOCs
THTA1598 N/A N/A Water Trip Blank Total VOCs
THTA1500 N/A N/A Water Field Blank Set 2
THA1797 N/A N/A Water Trip Blank Total VOCs
THA1798 N/A N/A Water Trip Blank Total VOCs
TH17E96 N/A N/A Water Trip Blank Total VOCs
TH17E95 N/A N/A Water Trip Blank Total VOCs
TH17E00J N/A N/A Water Field Blank Set 2
TH17E94 N/A N/A Water Trip Blank Total VOCs
TH17E93 N/A N/A Water Trip Blank Total VOCs
ft = Feet

bgs = Below ground surface
MS/MSD = Matrix spike/matrix spike duplicate

NA = Not applicable

Set 1 = Analytical parameters are total RCRA metals, high explosives, total SVOCs

Set 2 = Analytical parameters are total VOCs, total SVOCs, total RCRA metals, tantalum, lithium, boron, isotopic uranium,
gamma spectrometry
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Table A.2-2
Laboratory Analytical Methods Used for the
CAU 487 Investigation Samples

Analytical Parameter Analytical Method
Total volatile organic compounds SW-846 8260B2
Total semivolatile organic compounds SW-846 8270C?
Total RCRA metals (arsenic, barium, cadmium, chromium, Water - SW-846 6010B/7470A%
lead, mercury, selenium, and silver) Soil - SW-846 6010B/7471A%

Water - SW-846 6010B/7470A%

Metals (tantalum, lithium, boron) Soil - SW-846 6010B/7471A%

High Explosives SW-846 83307

Water - HASL-300° and EPA 908.0°

Isotopic Uranium Soil - HASL-300°

Water - EPA 901.1°

Gamma Spectrometry Soil - HASL-300"

2EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, 3rd Edition, Parts 1-4, SW-846
(EPA, 1996)

PEnvironmental Measurements Laboratory Procedures Manual, HASL-300 (DOE, 1997)

Prescribed Procedures for Measurements of Radioactivity in Drinking Water (EPA, 1980) or equivalent method

A.2.2.6 Housekeeping Debris

Surface debris (e.g., I-beams, wood planks, cables) identified throughout the site (A11, A13, Al14)
was handled as housekeeping. The debris, which was mostly wood and metal, was screened for
alpha/beta-emitting radionuclides and then piled at the east or west end of the site. Documentation
for the disposal of housekeeping debrisisincluded in Appendix F.

A small amount of asbestos containing material, not associated with Thunderwell testing was
collected from the surface in the vicinity of anomaly A-8 for disposal. Documentation for the
disposal of asbestos debrisisincluded in Appendix F.

A.2.2.7 Geotechnical Samples

Geotechnical samples were not submitted for laboratory analysis because migration of COCs was
not a concern at this site based on analytical results. The bis(2-ethylhexyl) phthalate found in
sample THTA 1399 exceeded that PAL; however, that sample was the duplicate of THTA1318
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which did not exceed the PAL. Analytical resultsfor bis(2-ethylhexyl) phthalate are discussed in
Section A.3.2 and Appendix C. Based on these results and the above discussion it was determined
that contaminant migration is not an issue and geotechnical samples were not submitted for
anaysis.
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A.3.0 Investigation Results

The analytical results of samples collected from the CAU 487 investigation have been compiled,
evaluated, and assessed to determine the presence and/or extent of contamination and data usability.
The analytical results are summarized in the following subsections.

A.3.1 Total Volatile Organic Compound Results

Total VOC resultsfor soil samples submitted for analysis above minimum reporting limits (MRLS)
as established in the CAIP (DOE/NV, 2001) are found in Table A.3-1. No VOCs were detected in
soil samples at concentrations exceeding PALs (EPA, 2000a).

Table A.3-1

Soil Sample Results for Total VOCs Detected
Above Minimum Reporting Limits

Depth Contaminants of Potential Concern (ug/kg)
Sample Number (ft bgs) .
Methylene Chloride Acetone

Preliminary Action Levels (ug/kg)? 21,000 6,200,000

THO6E03 3 17

THO8EO03 3.5 29

THO8SEO08 8 18

TH17E10A 10 24

THTA1318 18-19 11

THTA1320 20-21 8.5

THTA1399 18-19 9.5

#Based on U.S. Environmental Protection Agency. 2000b. Region 9 Preliminary Remediation
Goals (PRGSs), 1 November. Prepared by S.J. Smucker. San Francisco, CA.

pa/kg = Micrograms per kilogram
-- = Not detected above minimum reporting limits

A.3.2 Total Semivolatile Organic Compound Results

Total SVOC resultsfor soil samples submitted for analysis above MRL s as established in the CAIP
(DOE/NV, 2001) are found in Table A.3-2. Sample number THTA1399 (which isa QC sample of
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THTA1318), exceeded the PAL for bis(2-ethylhexyl) phthalate. However, the sample THTA1318
did not exceed PALsfor any analytes. Bis(2-ethylhexyl) phthalate is acommonly used plasticizer

used to make the coveringsfor wires and everyday household and industrial items (Syracuse, 2000).

The sample collection log and geology borehole log noted that plastic covered wires and debris

were present at the interval where the samples were collected. The sample collected below the
exceeded interval, THTA 1320, had bis(2-ethylhexyl) phthalate that exceeded MRLs but did not
exceed PALs. Eight other samples exceeded the MRL for bis(2-ethylhexyl) phthalate, and the

results did not meet nor exceed the PALSs.

Table A.3-2

Soil Sample Results for Total SVOCs Detected
Above Minimum Reporting Limits

sample Depth Contaminants of Potential Concern (ug/kg)

Number (ft bgs) Bis(2-Ethylhexyl) Phthalate Di-n-Octyl Phthalate
Preliminary Action Levels (ug/kg)® 180,000 10,000,000

THT1025 25-26 760

THT237 37-38 540

THTA1017 17 -18 13,000

THTA1020 19.5-20.5 1,400

THTA1318 18-19 34,000 (J)° 400

THTA1320 20-21 9,600 (J)°

THTA1399 18-19 470,000 (J)° 3,600

THTA1530 30-31 670

THTA420 20-21 1,300 450

THTA425 25-26 490

#Based on U.S. Environmental Protection Agency. 2000b. Region 9 Preliminary Remediation Goals (PRGS),
1 November. Prepared by S.J. Smucker. San Francisco, CA.

®Qualifier added to laboratory data; record accepted. Value exceeded linear range of instrument.

‘Qualifier added to laboratory data; record accepted. Internal standard area count exceeded the QC limits.

ft = Feet

bgs = Below ground surface

QC = Quality control

pag/kg = Micrograms per kilograms
-- = Not detected above minimum reporting limits

J = Estimated value
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A.3.3 High Explosives

High explosives results for soil samples submitted for analysis above MRL s as established in the
CAIP (DOE/NV, 2001) are found in Table A.3-3. High explosives were not detected in soil
samples at concentrations exceeding PALs (EPA, 2000b).

Table A.3-3
Soil Sample Results for High Explosives Detected
Above Minimum Reporting Limits

sample Depth Contaminants of Potential Concern (mg/kg)
Number (ftbgs) 2-Nitrotoluene 4-Nitrotoluene | 4-Amino-2, 6-DNT PETN
Preliminary Action Levels (mg/kg)? 1,000 1,000 NI NI
THT237 37-38 9.2
THT450 50 - 51 - 4.8 (J) 0.51 (J) 17
THTA420 20-21 4.5 . - 2.7
THTA425 25-26 0.46
THTAG50 50-51 20 - -- 6.3
THTA825 25 1.4

“Based on U.S. Environmental Protection Agency. 2000b. Region 9 Preliminary Remediation Goals (PRGs), 1 November.
Prepared by S.J. Smucker. San Francisco, CA.

mg/kg = Milligrams per kilogram

NI = Not identified

J = Estimated value. Qualifier added to laboratory data; record accepted. Surrogate recovery exceeded the upper limits.
-- = Not detected above minimum reporting limits

A.3.4 Total RCRA Metals Results

The total RCRA metals results for soil samples detected above MRLs (DOE/NV, 2001) are

presented in Table A.3-4. Except for arsenic, all the total RCRA metal results were below PALS
(DOE/NV, 2001; EPA, 2000Db).

Arsenic was detected above the PAL of 2.7 milligrams per kilogram (mg/kg) in nearly all of the soil
samples analyzed. The arsenic concentrations for the samples exceeding PALs ranged from

3.7 mg/kg (TH17E01G) to 32 mg/kg (THTA 1399 duplicate of THTA1318) with amean
concentration of 10.84 mg/kg.
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Contaminants of Potential Concern (mg/kg)

Sample Number (thepr;S)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum
Pre”mina(‘gg?gi)gn Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THOG6EO3 3 2.4 50 -- - 2.2 3.7 16 -- -- -- --
THO8EO3 35 59 82 12 - 3.8 5.7 49 - - - --
THO8EOS8 8 9.5 73 12 - 5.2 5.6 40 - - - --
TH17E05J 5 4.7 64 -- - 3.4 4.5 26 -- - -- -
TH17E07I 7 4.7 58 12 - 3.8 4.2 28 -- -- -- --
TH17E08B 8 5.4 53 12 - 3.9 4.5 35 -- -- -- --
TH17E10A 10 4.6 54 13 - 3.6 4.3 38 - -- -- --
TH17E99J 5 4.3 64 11 - 3.8 4.4 28 -- -- - --
TH1BG30 30-31 9.5 140 15 - 54 11 63 -- 1.2 1.3 -
TH1BG70 70-71 16 170 - -- 35 13 260 . - - 6.8
TH2BG30 30-31 6.9 130 27 - 4.7 9.7 630 - - - 9.9
TH2BG70 70-71 12 120 14 - 45 6.7 460 0.13 (B) - - 8.7 0P
THT1201 0-1 6.8 120 21 - 6.3 7.7 62 -- -- -- --
THT12S01 0-1 7.6 100 16 . 5.8 76 73 - - - 5.7
THT1520 20-21 14 82 30 . 8.3 1 93 (J)° - - - 7.2Q)P
THT450 50 - 51 8.2 100 - - 150 8.1 53 J)° - - - -
THT465 65 - 66 30 540 -- - 35 13 110 (3)° -- -- -- --
THT499 65 -66 26 450 - -- 3.6 9.6 120 (J)° - -- - --
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Contaminants of Potential Concern (mg/kg)

Sample Number (thepr;S)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum
Pre”mina(‘gg?gi)"” Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THT9S05W 5-6 6.3 26 - -- 1.3 2 9 - - . --
THTA1020 19.5-20.5 11 93 17 -- 9.9 12 55 - - - 7.4
THTA1132 32.5-33.5 6.6 93 - -- 6.1 5.8 44 - - 2.2 (9)° --
THTA1199 32.5-33.5 6.1 72 11 (B) -- 7 5.1 45 - - 2.4 (J)° --
THTA1318 18- 19 24 (J)¢ 130 6.8 5.3 (J) 4.1 23 65 1.9 (3) 7.3 )¢ - --
THTA1320 20-21 30 (J)° 84 21 -- 11 21 92 - - - 8.1 (J)°
THTA1399 18-19 32 (9)° 110 -- 4.8 J) 4 12 84 1.6 (3) 5.4 (J) - --
THTA1530 30-31 5.1 89 12 -- 4.3 6.8 51 - - - --
THTA1835 35-36 15 110 38 -- 5.9 8.5 290 -- -- -- 9.1 (J)°
THTA1901 0-1 13 110 25 -- 4 10 440 - - . 6.7
TH17E01G 1 3.7 49 - -- 3.1 4 - - - - -
TH17E03C 3 4 46 - -- 2.9 4.2 - - . - --
TH17E03F 3 4 50 - -- 3.1 3.8 - - - . --
TH17E05D 5 4.6 94 - -- 3.3 4.1 . - - - -
TH17EQ5E 5 3.8 47 - -- 3 3.8 - - - - -
TH17EO05H 5 4 50 - -- 3 3.4 - - - . --
THA17E05N 5-6 3.8 42 - -- 35 3.8 - - - . --
THA17E05S 5-6 3.9 42 - -- 2.9 3 - - - . --




CAU 487 CADD/CR
Appendix A
Revision: 0

Date: 11/21/2001
Page A-20 of A-52

Table A.3-4
Soil Sample Results for Total RCRA Metals, Tantalum, Lithium, and Boron Detected Above Minimum Reporting Limits
(Page 3 of 6)

Contaminants of Potential Concern (mg/kg)
Sample Number (thepr;S)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum

Pre”mina(‘gg?gi)gn Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THA18EO01 1-2 6.6 97 - -- 6.4 6.1 -- -- -- - -
THT1025 25-26 15 130 -- - 5.8 12 -- -- -- 25 -
THT1038 38 -39 12 180 -- - 24 20 -- -- 0.79 - -
THT110 10-11 6.6 84 - 59 (J) 7.1 8.5 - - - 1.6 --
THT1101 0-1 10 100 - -- 6.2 12 - -- -- - -
THT1125 25-26 17 73 - -- 4.4 14 - -- -- - -
THT1235 35-36 12 180 - -- 4.8 16 - - 0.63 (J)° - --
THT1242 42 - 43 10 150 - -- 56 9.2 - - - - --
THT1251 51-52 22 290 -- - - 6.6 -- -- - - -
THT1299 42 - 43 9.4 110 -- - 56 7.3 -- -- -- - -
THT12S05 5-6 10 47 -- - 25 2.8 -- -- -- -- -
THT1320 20-21 7.3 71 -- - 6.5 6.7 -- -- 0.73 -- -
THT1329 29.5-30 30 79 -- - 3.2 7.6 -- - - - -
THT140 40 - 41 15 210 - -- 2.3 13 - - . - --
THT1510 10-11 8 42 - -- 2 2.7 -- - - - -
THT1610 10-11 5.4 76 -- - 35 4.8 -- -- -- - -
THT1615 15-16 8.4 94 - -- 4 6.9 -- - - - -
THT237 37-38 7.3 110 -- - 19 6.9 -- -- 0.6 -- -
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Table A.3-4
Soil Sample Results for Total RCRA Metals, Tantalum, Lithium, and Boron Detected Above Minimum Reporting Limits
(Page 4 of 6)
Contaminants of Potential Concern (mg/kg)
Sample Number (thepr;S)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum

Pre”mina(‘gg?gi)gn Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THT259 59 - 60 14 170 - - 3.3 9.7 - - - - -
THT330 30-31 75 44 - - 3.7 4 - - - - -
THT365 65 - 66 25 240 - 0.89 (J)° 3.3 1 - - - - -
THT370 70-71 15 390 - 0.78 (J)° 3.7 15 - . - - -
THT540 40 - 41 7.4 88 - - 32 5.8 - - - - -
THT543 43 - 44 10 260 - -- 2.4 20 - - 0.66 (J)° - --
THT629 29 -30 7.3 79 - - 6.8 6 - - - - -
THT650 50 - 51 9.7 1,100 - - - 28 - - - - -
THT717 17-18 9.9 120 - - 9.2 1 - - 0.79 - -
THT720 20-21 4.4 41 - - 3.5 5.1 - - - -
THT9S15W 15-16 4.9 120 - - 2 8.1 - - - - -
THT9S201 0-1 6 150 - - 6.5 8.5 - - - - -
THT9S210 10-11 12 110 - - 10 9.7 - - - - -
THTA1017 17-18 7.6 86 - - 14 21 - - - - -
THTA1140 40 - 41 10 160 - 4 30 10 - - - - -
THTA1150 50 - 51 3.8 160 - - - 10 - - - - -
THTA120 20-21 13 71 - - 8.9 12 - - - - -
THTA121 21-22 12 64 - - 7.4 1 - - - - -
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Table A.3-4
Soil Sample Results for Total RCRA Metals, Tantalum, Lithium, and Boron Detected Above Minimum Reporting Limits
(Page 5 of 6)

Contaminants of Potential Concern (mg/kg)
Sample Number (thepr;S)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum
Pre”mina(‘gg?gi)gn Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THTA1210 10-11 12 86 - -- 5.4 7.1 -- -- -- -- --
THTA1230 30-31 7.1 85 -- - 5.3 6.8 -- -- -- -- --
THTA1415 15-16 6.4 110 -- - 56 5.9 -- -- -- 2.6 (J)° --
THTA1420 20-21 1.5 160 - -- 2.2 9.7 -- -- -- - --
THTA1550 50 - 51 17 300 - -- 43 24 - - 0.83 - --
THTA1640 40 - 41 8.2 120 - -- 3.7 5.9 -- -- -- -- -
THTA1650 50-51 17 720 -- - 3.6 7.1 -- -- -- - -
THTA1730 30-31 11 180 - -- 4.8 11 -- -- -- -- --
THTA1735 35-36 8 780 -- - 25 14 -- -- -- -- --
THTA1856 56 - 57 11 290 - -- 2.7 10 -- -- -- -- --
THTA2005 5-6 7.4 58 - - 8.9 4.9 - - - 1.3 Q)" -
THTA2015 15-16 6.4 120 -- - 3.9 7.3 -- -- -- -- -
THTA315 15-16 8.8 85 - -- 4.7 7.4 - -- -- 15 -
THTA342 42 - 43 10 200 - -- 11 14 - -- -- - -
THTA420 20-21 8.9 (J)° 90 - - 17 8.7 - - - - -
THTA425 25-26 8.2 (J)° 73 - - 7.9 6.6 - - - - -
THTA515 15-16 9.1 72 -- - 3.8 6.2 -- -- -- - -
THTA520 20-21 8.5 47 -- - 6.8 9.5 -- -- -- -- -
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Table A.3-4
Soil Sample Results for Total RCRA Metals, Tantalum, Lithium, and Boron Detected Above Minimum Reporting Limits
(Page 6 of 6)

Contaminants of Potential Concern (mg/kg)
Sample Number (gebpég)
Arsenic Barium Boron Cadmium Chromium Lead Lithium Mercury Selenium Silver Tantalum
Pfelimin?;{gfjkcg)g” Levels 2.7 100,000 | 79,000 810 450 750 41,000 610 10,000 | 10,000 NI
THTA640 40 - 41 5 64 . -- 4.2 4.8 . . - - --
THTA650 50 -51 23 210 -- - 27 9.6 -- -- -- -- -
THTA701 0-1 6 58 - - 4 5.4 -- -- -- -- -
THTA710 10-11 55 66 -- - 3.7 5.1 -- -- -- -- -
THTA825 25 10 68 -- - 8.5 7.9 -- -- -- -- -
THTA826 26 - 27 17 260 -- - 2.1 13 -- -- -- - -
THTA915 15-16 7.2 63 - -- 4.4 5.7 -- -- -- -- -
THTA920 20-21 20 52 -- - 8.2 9.5 -- -- -- -- -

“Based on U.S. Environmental Protection Agency. 2000b. Region 9 Preliminary Remediation Goals (PRGs), 1 November. Prepared by S.J. Smucker. San Francisco, CA.
°Qualifier added to laboratory data; record accepted. Poor matrix spike recovery/<30% recovery.

‘Qualifier added to laboratory data; record accepted. Spike recovery was outside control limits.

dQuallifier added to laboratory data; record accepted. Poor duplicate precision.

¢Qualifier added to laboratory data; record accepted. Duplicate precision analyses were outside control limits.

‘Qualifier added to laboratory data; record accepted. ICP serial dilution recovery was not met. Matrix effects may exist.

ft = Feet

bgs = Below ground surface

mg/kg = Milligrams per kilogram

B = Value less than the IDL, but greater than or equal to the CRDL.
CRDL = Contract-required detection limit

IDL = Instrument detection limit

ICP = Inductively coupled plasma

NI = Not identified

-- = Not detected above minimum reporting limits

J = Estimated value
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The PAL of 2.7 mg/kg is lower than the 7 to 8 mg/kg mean concentration of arsenic in silt from the
Nellis Air Force Range (NBMG, 1998; Moore, 1999) and lower than range of concentrations of 6 to
43 mg/kg in soilsfrom locations near the TTR (SNL, 1999). Background boreholes from the CAU
were drilled outside of the CAU. The arsenic readings from these two areas are from the north
TH1BG (9.5 mg/kg-30 ft bgs, 16 mg/kg-70 ft bgs) and from the south TH2BG (6.9 mg/kg-30 ft bgs,
12 mg/kg-70 ft bgs). All results from the background boreholes exceeded PALs. Additional data
from previous sampling effortsin or near Area 3 also revea arsenic concentrations as high as

24.1 mg/kg from undisturbed locations (DOE/NV, 1998). Although arsenic concentrations
presented in Table A.3-4 exceed the PAL of 2.7 mg/kg, these levels are considered representative of
ambient conditions at the sites.

A.3.5 Tantalum, Lithium, Boron

Results for tantalum, lithium, and boron in soil samples submitted for analysiswere above MRLs as
established in the CAIP (DOE/NV, 2001) and areidentified in Table A.3-4. Lithium and boron
were not detected in soil samples at concentrations exceeding action levels (EPA, 2000b). Thereis
no established PAL for tantalum. Background boreholes from the CAU were drilled outside of the
CAU. The tantalum readings from these two areas are from the north TH1BG (ND-30 ft bgs,

6.8 mg/kg-70 ft bgs) and from the south TH2BG (9.9 mg/kg-30 ft bgs, 8.7 (J) mg/kg-70 ft bgs).
Tantalum results for environmental samples were compared to background data, no significant
differences were noted.

A.3.6 Isotopic Uranium Results

Isotopic uranium results for soil samples detected above MRLs (DOE/NV, 2001) are presented in
Table A.3-5. Each analytical result does not exceed normalized difference comparison at a

95 percent confidence level and is not distinguishable from background concentrations listed in the
Off-Ste Radiation Exposure Review Project, Phase || Soils Program (McArthur and Miller, 1989)
or the Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level
Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991); therefore, they do not exceed PALs
(DOE/NV, 2001).
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Soil Sample Results for Isotopic Uranium Detected
Above Minimum Reporting Limits

Sample Depth Contaminants of Potential Concern (pCi/g)
Number (ft bgs) Uranium-234° Uranium-235% Uranium-238°
Background Concentration Range (pCi/g) 2.56 0.13 4.2
THO6E03 3 1.16 £0.19 -- 1.11 +0.18
THO8EO03 3.5 2.1+0.32 0.191 + 0.052 (J) 1.28 £0.21
THO8E08 8 1.83+0.28 0.129 +0.041 (J) 1.28 £0.21
TH17E05J 5 1.37+0.23 0.07 £ 0.032 (LT) 1.2+0.21
TH17EOQ7I 7 1.76 £ 0.30 -- 1.23+0.22
TH17E08B 8 1.33+0.24 0.08 £ 0.043 (LT) 1.11+0.21
TH17E10A 10 1.49+0.24 0.055 + 0.026 (LT) 1.19+0.20
TH17E99J 5 1.61+0.27 0.08 £ 0.034 (LT) 1.28 £ 0.22
TH1BG30 30-31 1.33+0.26 0.076 + 0.042 (LT) 1.18 £ 0.24
TH1BG70 70-71 0.96 + 0.20 -- 0.96 + 0.21
TH2BG30 30-31 0.95+0.20 -- 0.96 + 0.20
TH2BG70 70-71 1.26 £ 0.26 -- 1.1+0.23
THT1201 0-1 1.38+0.22 0.084 + 0.032 (LT) 1.21 £ 0.20
THT12S01 0-1 15+0.24 0.131 + 0.041 (LT) 1.31+0.21
THT1520 20-21 1.53+0.28 0.065 +0.035 (LT) 1.24 +0.23
THT465 65 - 66 1.17+0.23 -- 1.1+0.22
THT499 65 - 66 0.97 +0.22 -- 1.14 £ 0.25
THT9S05W 5-6 1.52+0.27 0.115 + 0.047 (LT) 1.25+0.23
THTA1132 32.5-335 1.29+0.25 -- 1.13+0.23
THTA1199 32.5-335 1.21+0.24 0.083 + 0.43 (LT) 1.05+0.22
THTA1320 20-21 1.63+0.29 0.069 + 0.036 (LT) 1.33+0.24
THTA1318 18 -19 1.45+0.27 -- 1.23+0.23
THTA1399 18 -19 1.45+0.33 -- 1.01+£0.25
THTA1835 35-36 1.92+0.29 0.085 + 0.030 (LT) 1.33+0.21
THTA1901 0-1 1.37+0.22 0.083 + 0.030 (LT) 1.17 £0.19

#Background concentration listed in Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level

Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991)

bBackground concentration listed or derived in Off-Site Radiation Exposure Review Project, Phase Il Soil Program (McArthur and

Miller, 1989)

ft = Feet
bgs = Below ground surface

MDC = Minimum detectable concentration

pCi/g = Picocuries per gram

J = Estimated value. Qualifier added to laboratory data; record accepted. Duplicate comparison was outside control limits for U-235.

LT = Result is less than requested MDC, greater than sample-specific MDC

-- = Not detected above minimum reporting limit
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A.3.7 Gamma Spectrometry Results

Gamma spectrometry results for soil samples detected above MRLs (DOE/NV, 2001) are presented
in Table A.3-6. Each analytical result does not exceed normalized difference comparison at a

95 percent confidence level and is not distinguishable from background concentrations listed in the
Off-Ste Radiation Exposure Review Project, Phase Il Soil Program (McArthur and Miller, 1989)
or the Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level
Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991); therefore, they do not exceed PALs
(DOE/NV, 2001).

A.3.8 Geotechnical Results

Contamination was identified during the investigation above PALs at one location. The sample
collected at the interval below the contamination did not exceed PALs. The contamination for
bis(2-ethylhexyl) phthalate is associates with the debrisfound at the sample interval. Similar debris
at other locations did not exceed the PALs for bis(2-ethylhexyl) phthalate. In addition, arsenic
exceeded the PALs at nearly all locations sampled. The PAL of 2.7 mg/kg is lower than the

7 to 8 mg/kg mean concentration of arsenic in silt from the Nellis Air Force Range (NBMG, 1998;
Moore, 1999) and lower than range of concentrations of 6 to 43 mg/kg in soils from locations near
the TTR (SNL, 1999). Geotechnical samples were not submitted to the laboratory for analysis.
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Sample Depth Contaminants of Potential Concern (pCi/g)

Number (ft bgs) Ac-228° Bi-212° Bi-214° K-40° Pb-212° Pb-214° Th-234° TI-208°
Background Concentration | _ 14 5 64 <0.19-3.64 <0.1-3.47 8.3-97.7 <0.19-3.64 <0.1-3.47 <0.1-3.47 0.5-3.38

Range (pCi/g)

THO6EO3 3 127027 145062 0.88 % 0.19 28.4 %49 1.45 %0.27 0.91+0.18 ~ 0.46 £ 0.10
THOSEO3 3 1.24+0.35 - 1.25 + 0.31 28.6 £5.7 1.48 +0.31 123+027 | 2.28+0.87 0.57 +0.16
THOSEOS 8 1.29 +0.33 - 1.1+0.27 25.1+4.9 1.51+0.30 124025 - 0.5+0.13
TH17E05J 5 1.5 +0.33 - 1.08 + 0.27 33.6+6.3 1.75 + 0.34 1.27+0.27 - 05+0.13
TH17E07I 7 1.02 +0.44 -- 1.2+0.29 30.1+5.9 1.62 +0.32 1.07 +0.24 -- 0.51+0.14
TH17E08B 8 1.24 +0.34 -- 1.17 +0.30 28.1+55 1.7+0.34 1.17 +0.26 -- 0.47+£0.11
TH17E10A 10 1.24+0.33 - 0.93 +0.26 257 5.2 1.63+0.33 1.05+0.24 - 0.45 + 0.13
TH17E99] 5 1.32 + 0.34 - 1.04 +0.27 28.1+55 1.65 +0.33 1.1+0.25 - 0.48 + 0.13
TH1BG30 30-31 1.38+0.36 - 1.23+031 27855 1.83+0.37 1.31+0.29 - 0.57+0.15
TH1BG70 70-71 - - 0.96 + 0.32 25558 0.91+0.28 0.98 +0.28 - 0.37+0.15
TH2BG30 30-31 1.13+0.34 - 0.83 + 0.26 27+55 1.34+0.31 0.91+0.24 - 0.42 +0.13
TH2BG70 70-71 1.02 +0.39 - 1.03+0.33 31+6.7 1.04+0.32 1.04 £ 0.27 ~ 0.36+0.15
THT1201 0-1 1.47 +0.42 - 1.55 + 0.39 28+5.7 1.98 £ 0.40 1.33+0.30 - 0.58 +0.17
THT12S01 0-1 1.54 +0.36 - 0.89 + 0.25 27.4+5.3 1.71 +0.34 1.23+0.27 - 0.47 0.12
THT1520 20-21 1.75 + 0.44 - 1+0.29 329456 2.18+0.44 1.43+0.32 ~ 0.57+0.16

THT465 65 - 66 1.020.36 - 0.94 +0.31 25656 1.92 £ 0.40 1.02+0.27 - 0.51+0.16

THT499 65 - 66 1.58 £ 0.45 - 0.85 + 0.25 24451 1.7+0.36 0.95+0.25 - 0.51+0.15
THT9SO5W 5-6 1.21+0.30 - 0.88 + 0.23 26.6+5.1 142 +0.29 1.04+0.23 - 0.44 +0.12
THTAL132 | 325-335 | 1.22+036 - 1.23+031 27.9+56 1.53+0.33 1.00 £ 0.26 - 05+0.15
THTAL199 | 325-335 | 1.47+0.30 1.53 +0.61 1.05 +0.22 273+48 1.66 + 0.31 1.23+0.23 - 0.449 + 0.099
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Sample Depth Contaminants of Potential Concern (pCi/g)

Number (ft bgs) Ac-228° Bi-212° Bi-214° K-40° Pb-212° Pb-214° Th-234° TI-208°
Background Concentration | _ 14 5 64 <0.19-3.64 <0.1-3.47 8.3-97.7 <0.19-3.64 <0.1-3.47 <0.1-3.47 0.5-3.38

Range (pCi/g)

THTAL318 18- 19 142036 - 109028 321263 165033 111024 = 0.44+0.13
THTA1320 20-21 1.54 + 0.44 - 1.17+0.35 32.6+65 2.50 +0.50 1.31+0.31 - 0.67 +0.19
THTA1399 18- 19 1.45+0.34 -- 1.17 +0.28 30.4+5.7 1.76 £+ 0.34 1.01 +0.23 -- 0.5+0.13
THTA1835 35-36 1.42 +0.41 -- 1.12 +0.36 25.1+54 1.72 +0.37 1.3+0.31 -- 0.52 £0.17
THTA1901 0-1 1.48 + 0.44 - 1.07 +0.31 24+5.1 1.38 +0.30 1.22+0.28 - 0.54 +0.16

#Background concentration listed in Environmental Monitoring Report for the Proposed Ward Valley, California, Low-Level Radioactive Waste (LLRW) Facility (Atlan-Tech, 1991)

bBackground concentration listed or derived in Off-Site Radiation Exposure Review Project, Phase Il Soil Program (McArthur and Miller, 1989)

-- = Not detected above minimum reporting limits

pCil/g = Picocuries per gram

ft = Feet

bgs = Below ground surface

Ac = Actinium
Bi = Bismuth
Cs = Cesium

K = Potassium
Pb = Lead

Th = Thorium
TI = Thallium
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A.4.0 Quality Assurance

This section contains a summary of the QA/QC measures implemented during the sampling,
anaysis, and investigation activities for CAU 487 corrective action investigation. The following
sections of this appendix discuss the data validation process and an evaluation of the data quality
indicators (DQIs) of precision, accuracy, completeness, representativeness, and comparability for
analytical results.

Laboratory analyses were conducted for samples used in the decision-making processto provide a
guantitative measurement of any contaminants of potential concern (COPCs) present. The QA/QC
was implemented for all laboratory samples including documentation, data verification and
validation of analytical results, and affirmation of DQI requirements related to laboratory analysis.
Detailed information regarding the QA program is contained in the Industrial Sites QAPP
(DOE/NV, 1996).

A.4.1 Data Validation

Data validation was performed in accordance with the Industrial Sites QAPP (DOE/NV, 1996) and
approved procedures. All laboratory data from samples collected and analyzed for CAU 487 were
evaluated for data quality according to the EPA Functional Guidelines (EPA, 1994 and 2000a).
These guidelines are implemented in atiered process and are presented in Section A.4.1.1 through
Section A.4.1.3. Datawere reviewed to ensure that samples were appropriately processed and
anayzed, and the results passed data-validation criteria. Documentation of the data qualifications
resulting from these reviews is retained in project files as a hard copy and electronic media.

One hundred percent of the data analyzed as part of thisinvestigation were subjected to Tier | and
Tier 11 evaluations. A Tier 111 evaluation was performed on six samples.

A.4.1.1 Tier | Evaluation

Tier | evauation for both chemical and radiological analysis examines (but is not limited to):

»  Sample count/type consistent with chain of custody
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* Analyss count/type consistent with chain of custody

e Correct sample matrix

e Significant problems stated in cover letter or case narrative

e Completeness of certificates of analysis

e Completeness of contract laboratory program (CLP) or CLP-like packages
e Completeness of signatures, dates, and times on chain of custody

« Condition-upon-receipt variance form included

* Requested analyses performed on all samples

» Datereceived/analyzed given for each sample

» Correct concentration units indicated

e Electronic datatransfer supplied

* Resultsreported for field and laboratory QC samples

* Whether or not the deliverable met the overall objectives of the project
*  Proper field documentation accompanies project packages

A.4.1.2 Tier Il Evaluation

Tier 11 evaluation for both chemical and radiologica analysis examines (but is not limited to):
Chemical:

» Correct detection limits achieved

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

e Holding time criteria met

e QC batch association for each sample

e 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 (M S/M SD) percent recovery ( %R) and relative percent
difference (RPDs) evaluated and applied to laboratory results/qualifiers

* Field duplicate RPDs evaluated using professional judgement 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 %R evaluated and applied to laboratory results/qualifiers

» Initial and continuing calibration evaluated and applied to laboratory results/qualifiers

* Internal standard evaluated and applied to laboratory results/qualifiers

e Mass spectrometer tuning criteria

» Organic compound quantitation

* Inductively coupled plasma (ICP) interference check sample evaluation

»  Graphite furnace atomic absorption quality control

e |CP seriad dilution effects
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* Recalculation of 10 percent of laboratory results from raw data

Radioanalytical:

» Correct detection limits achieved

» Blank contamination evaluated and applied to sample results/qualifiers

» Caertificate of Analysis consistent with data package documentation

e Quality control sample results (duplicates, laboratory control samples, laboratory blanks)
evaluated and applied to laboratory result qualifiers

« Sampleresults, error, and minimum detectable activity evaluated and applied to |aboratory
result qualifiers

» Detector system calibrated to National Institute for Standards and Technology (NIST)
traceable sources

» Cadlibration sources preparation was documented, demonstrating proper preparation and
appropriateness for sample matrix, emission energies, and concentrations

» Detector system response to daily, weekly, and monthly background and calibration checks,
which may include peak energy, peak centroid, peak full-width half-maximum, and peak
efficiency, depending on the detection system

» Tracers NIST-traceable, appropriate for the analysis performed, and recoveries that met
QC requirements

e Documentation of all QC sample preparation complete and properly performed

e QC sample results (e.g., calibration source concentration, percent recovery, and RPD)
verified

» Spectralines, emissions, particle energies, peak areas, and background peak areas support
the identified radionuclide and its concentration

* Recalculation of 10 percent of laboratory results from raw data

A.4.1.3 Tier lll Evaluation

A Tier 11l evaluation looks at all the items evaluated in the Tier 11 evaluation, but for only alimited
number of samples (typically 5 percent). It serves as acheck onthe Tier Il process. The Tier 11l
review includes the additional evaluations:

Chemical:

* Recalculation of laboratory results from raw data

Radioanalytical:

* Radionuclides and their concentration appropriate considering their decay schemes and
half-lives
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e Eachidentified linein spectra verified against emission libraries and calibration results

* Independent identification of spectralines, area under the peaks, and quantification of
radionuclide concentration in arandom number of sample results

* Recalculation of laboratory results from raw data

A Tier 111 review of 6 samples was conducted by TechLaw, Inc. in Lakewood, Colorado. The
qualifiers for the three samples analysed for radiochemical analysis did not change based on the
Tier 111 review. The qualifiersfor chemical analysis regarding three samples (THTA 1318,
THTA1399, THTA1320) was changed for lithium based on the review, lithium results should have
been estimated at the Tier Il level. Thisreview has been reflected for that sample delivery group
(SDG).

A.4.2 Quality Control Samples

There were 39 trip blanks, six field blanks, two source blanks, one equipment rinsate blanks, five
MS/MSD, and five field duplicates collected and submitted for laboratory analysis as shown in
Table A.3-1. The quality control samples and duplicates were assigned individual sample numbers
and sent to the laboratory “blind.” Additional samples were selected by the |aboratory to be
analyzed as laboratory duplicates. Documentation related to the collection and analysis of these

samplesisretained in project files.

A.4.2.1 Field Quality Control Samples

Review of the field-blank analytical datafor the CAU 487 soil sampling indicates that cross
contamination from field methods did not occur during sample collection. Field, equipment rinsate,
and source blanks were analyzed for the parameters listed in Table A.2-1 and trip blanks were
analyzed for VOCsonly. Several different contaminants were detected in some of the samples but
they were below or dightly above the contract required detection limit (CRDLS).

During the sampling events, five field duplicate soil samples were sent as blind samples to the
laboratory to be analyzed for the investigation parameters listed in Table A.2-1. For these samples,
the duplicate results precision (i.e., RPDs between the environmental sample results and their
corresponding field duplicate sample results) were evaluated to the guidelines set forth in EPA
Functional Guidelines (EPA, 1994 and 2000a).
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A.4.2.2 Laboratory Quality Control Samples

Analysis of method QC blanks were performed on each sample delivery group (SDG) for
inorganics. Analysisfor surrogate spikes and preparation blanks (PBs) were performed on each
SDG for organics only. Initial and continuing calibration and laboratory control samples (LCS)
were performed for each SDG by Paragon Analytics, Inc. The results of these analyses were used
to qualify associated environmental sample results according to EPA Functional Guidelines
(EPA, 1994 and 2000a). Documentation of data qualifications resulting from the application of
these guidelinesis retained in project files as both hard copy and electronic media.

A.43 Field Nonconformances

One field nonconformance was identified regarding trip blanks not sent to the laboratory with the
associated samples. This nonconformance was issued in accordance with IT Corporation,

Las Vegas (ITLV) Standard Quality Practice: ITLV 0404, “Collection of Field Quality Control
Samples’. It was determined that the water samples THT13FB, THOOEOO, and THOOEQL, and soil
samples THTA701, THTA710, THT237, THT259, and THO6EO3 did not have the correct
associated trip blanks. The trip blanks associated with these SDGs were discarded with samples
discarded inthe field. Because of the error in sending the wrong trip blanks to the laboratory, the
samples were analyzed without the required associated trip blanks. Documentation of the
nonconformance is retained in the project files.

A.4.4 Laboratory Nonconformances

Laboratory nonconformances are generally due to inconsistencies in analytical instrumentation
operation, sample preparation, extractions, and fluctuations in internal standard and calibration
results. Sixteen laboratory issued nonconformances were identified. The nonconformances have
been accounted for the data qualification process. Documentation of the nonconformances are
retained in project files.

A.45 Data Quality Indicators

In this section, specific data measurements are defined that were used to determine if the quality
control objectives established for this investigation were met and if the resulting data were deemed
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useful for the purpose for which it was collected. Datawere evaluated against specific criteriato
verify the achievement of DQI goals established to meet the project DQOs as provided in the
Industrial Sites QAPP (DOE/NV, 1996) and the CAU 487 CAIP (DOE/NV, 2001). The DQIsfor

this project include precision, accuracy, representativeness, completeness, and comparability.

A.45.1 Precision

Precision is a measure of agreement among a replicate set of measurements of the same property
under similar conditions. Thisagreement isexpressed asthe RPD between duplicate measurements
(EPA, 1996). The RPD is determined by dividing the difference between the replicate

measurement values by the average measurement value and multiplying the result by 100, or:

RPD = [100x [(a, - &)/(a, + &)/ 2]|

Where

The sample value, and
The duplicate sample value.

2
2

Determinations of precision can be made for field samples, |aboratory duplicates, or both. For field
samples, duplicates are collected simultaneously with a sample from the same source under similar
conditions in separate containers. The duplicate sample is treated independently of the original
sample in order to assess field impacts and laboratory performance on precision through a
comparison of results. Laboratory precision is evaluated as part of the required laboratory internal
QC program to assess performance of analytical procedures. The laboratory sample duplicates are
an aliquot, or subset, of a field sample generated in the laboratory. They are not a separate sample
but a portion of an existing sample. Typically, other laboratory duplicate QC samplesinclude MSD
and laboratory control sample duplicate (LCSD) samples for organic, inorganic and radiological
analyses. Since field duplicates often do not contain adequate radionuclide concentration to
determined the RPD, M SDs are prepared and analyzed with the selected sample batches.

The variability in the results from the analysis of field duplicatesis generally greater than the
variability in the results of laboratory duplicates. This higher variability for field duplicates results
from the increased potentia to introduce factors influencing the analytical results during sampling,
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sample preparation, containerization, handling, packaging, preservation, and environmental
conditions before the samples reach the laboratory. Laboratory QC samples assess only the
variability of results introduced by sample handling and preparation in the laboratory and by the
analytical procedure, which also impacts field duplicates. In addition, the variability in duplicate
resultsis expected to be greater for soil samples than water samples, primarily due to the inherent
nonhomogeneous nature of soil samples, despite sample preparation methods that include mixing to

improve sample homogeneity.

A.4.5.1.1 Precision for Chemical Analysis

The RPD criteria used for assessment of laboratory sample duplicate precision associated with
SVOCs, VOCs, and metals analytical results of samples collected at CAU 487 are established in the
EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review
(EPA, 1994.) The RPD criteriafor explosives are established by the laboratory to evaluate
precision for MSD and LCSD analyses. The control limits are evaluated at the laboratory on a
quarterly basis by monitoring the historical data and performance for each method. No review
criteriafor field duplicate RPD comparability have been established; therefore, the laboratory
sample duplicate criteria were applied to the review of field duplicates.

Precision values for organic and inorganic analysis that are within the established control criteria
indicate that analytical results for associated samples are valid. The RPD valuesthat are outside the
criteriafor organic analysis do not necessarily result in the qualification of analytical data. Itisonly
one factor in making an overall judgement about the quality of the reported analytical results.
Inorganic laboratory sample duplicate RPD values outside the established control criteriado result
in the qualification of associated analytical results as estimated. Out of control RPD values do not
necessarily indicate that the data is not useful for the purpose intended; however, it is an indication
that data precision should be considered for the overall assessment of the data quality and potential

Impact on data application in meeting project site characterization objectives.

The assessment of precision isonly conducted for analytical results when either the sample or
duplicate result is above the instrument detection limit (IDL) or the method detection limit (MDL),
as applicable. When apositive result for a parameter of interest isindicated, precison is
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determined. Consequently, when both the sample and duplicate results are “ nondetects’ or
analytical results are below the applicable limit of detection for the instrument or method,
associated sample results are not included in the calculation of precision. For example, a sample
anayzed for total RCRA metals by method EPA 6010 provides results for arsenic, barium,
cadmium, chromium, lead, selenium and silver. If the analytical results yield positive results or
“detects” for only four of the seven analytes, then the number of measurements used in the
calculation of precision for this analysisis limited to the four positive results. Method-specific
precision as RPD is determined by taking the number of measurementswithin criteria, dividing that
by the number of measurements analyzed, and multiplying by 100.

For the purpose of determining data precision of sample analyses for CAU 487, al water and soil
samplesincluding field QC samples (i.e., trip blanks, equipment rinsate samples, field blanks, etc.)
were evaluated and incorporated into the precision calculation.

Precision for the measurement of target compounds or analytes collected at CAU 487 was
determined for VOCs, SVOCs, explosives, and metals.

Table A.4-1 providesthe field and laboratory duplicate precision analysis results.

Inorganic laboratory sample duplicate RPD values outside the established control criteriaresult in a
qualification as estimated for that measurement of all associated samplesinthe SDG. For example,
if alaboratory sample duplicate had an RPD value for lead outside the established control criteria,
lead resultsfor all of the samplesin that SDG would be qualified and estimated.

Arsenic results for seven samples were qualified as estimated for associated |aboratory duplicate
RPDs exceeding criteria. Cadmium results for 12 samples were qualified as estimated for
associated laboratory duplicate RPDs exceeding criteria. Chromium results for two samples were
qualified as estimated for associated laboratory duplicate RPDs exceeding criteria. Selenium
results for 42 samples were qualified as estimated for associated |aboratory duplicate RPDs
exceeding criteria. Silver results for 15 samples were qualified as estimated for associated
laboratory duplicate RPDs exceeding criteria. Mercury results for 15 samples were qualified as
estimated for associated |aboratory duplicate RPDs exceeding criteria
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Table A.4-1
Chemical Precision Measurements for CAU 487
ORGANICS INORGANICS
VOCs | SVOCs | Explosives *METALS MERCURY
Field Duplicate (FD) Precision
Total Number of FD Measurements 276 355 75 47 5
Total Number of RPDs within criteria 276 353 75 45 4
FD % Precision 100 99.44 100 95.74 80.00
Laboratory Sample Duplicate (Lab-Dup) Precision

Total Number of Lab-Dup N/A N/A N/A 107 12
Measurements

Total Number of RPDs within criteria N/A N/A N/A 98 10
Lab-Dup % Precision N/A N/A N/A 92 83

Laboratory Control Sample Dup

licate (LCSD) Precision

Total Number of LCSD

Measurements 85 198 240 124 17

Total Number of RPDs within criteria 85 198 238 124 17

LCSD % Precision 100 100 99.17 100 100
Matrix Spike Duplicate (MSD) Precisio

Iﬂoézgt';mnﬁsf MSD 30 121 121 107 13

Total Number of RPDs within criteria 25 119 121 106 13

MSD % Precision 83.33 98.35 100 99.07 100

* As = Arsenic
Ba = Barium
Cd = Cadmium
Cr = Chromium
Pb = Lead
Se = Selenium
Ag = Silver
B = Boron
Li = Lithium
Ta = Tantalum
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Sample THTA1318 and its field duplicate THTA 1399 had SVOCs RPD criteria exceeded for
bis(2-ethylhexyl)phthalate and di-n-octylphthtalate. Metals RPD criteriafor this sample were
exceeded for lead. Selenium and mercury RPD criteriawere exceeded for Sample THTA1132 and
itsfield duplicate THTA 1199.

Only inorganic laboratory sample duplicate analysis has review criteria; therefore, only RPD vaues
from laboratory sample duplicates that are outside the established limitswill result in qualified data.

Out of control RPD values do not necessarily indicate that the data is not useful for the purpose
intended. It doesindicate that precision should be considered for the overall assessment of the data
quality and impact to the application of associated data to meeting the project’s objectives.

A.4.5.1.2 Precision for Radiochemical Analysis

The RPD control limit for radiochemical measurements has been set at 35 percent for soil and
20 percent for water. If the RPD is exceeded, samples will be qualified. Field duplicates will be
evauated, but samples will not be qualified based on their results. The MSD results outside the
control limit may not result in qualification of the data. An assessment of the entire analytical

process including the sample matrix is conducted to determine if qualification iswarranted.

The evaluation of precision based on duplicate RPD requires that both the sample and its duplicate
have concentrations of the target radionuclide exceeding five times their minimum detectable
concentration. This excludes many measurements because the samples contain nondetectable or
low levels of the target radionuclide. However, there are two other methods for eval uating duplicate
data, based on the measurement uncertainty, which are associated with every radioanalytical result.
One precision test requires that the difference between the duplicate results does not exceed the sum
of their total propagated uncertainties (TPU), and is utilized when the RPD is not applicable. The
other precision test, which is always evaluated, is the normalized difference expressed by:

Normalized Difference S-D , where

JTPU 92 + (TPU )
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Where:
S = Sample Result
D = Duplicate result
TPUg = 20 TPU of the sample
TPU, = 20 TPU of the duplicate
o = standard deviation

The control limit for the normalized difference is-1.96 to 1.96, which represent a confidence level
of 95 percent.

Samples are qualified based on these duplicate tests for |aboratory prepared duplicates, but not field
duplicates. Depending on the sample concentration, typically only one duplicate eval uation needs to
be performed.

A duplicate comparison that is outside control limits does not necessarily indicate that the datais
not useful for the purpose intended; however, it is an indication that data precision should be
considered for the overall assessment of the data quality and potential impact on data applicationin
meeting project site characterization objectives.

For the purpose of determining data precision of sample analysisfor CAU 487, all water and soil
samples, including field duplicates, were evaluated and incorporated into Table A.4-2 through
Table A.4-5.

The isotopic gamma analysis provides results for 40 radionuclides. Only two or three of these
radionuclides are usually present in sufficient concentrations to allow the determination of their
RPDs. The duplicate data for the remaining radionuclides is compared using the normalized
difference and comparison of the result difference to the uncertainty sum. The MSD samples were
not analyzed by the laboratory because of the difficulty in preparing homogeneous spiked
duplicates and the radioactive waste produced.
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Table A.4-2

Laboratory Gamma Spectrometry Precision
Number within Criteria Number performed % Precision
Laboratory sample RPDs 20 20 100
Matrix Spike RPDs NA NA NA
Normalized Difference 560 560 100
Sample'di'fference > sum of 538 540 99.63
uncertainties

Table A.4-3

Laboratory Isotopic Uranium Precision

Number within Criteria Number performed % Precision
Laboratory sample RPDs 25 25 100
Matrix Spike RPDs 12 12 100
Normalized Difference 39 39 100
Sane dererce > sum o 1 u

Table A.4-4

Field Gamma Spectrometry Precision

Number within Criteria

Number performed

% Precision

RPDs 10 10 100
Normalized Difference 160 160 100
Sample difference > sum of 149 150 99.33

uncertainties

Table A.4-5

Field Isotopic Uranium Precision

Number within Criteria

Number performed

% Precision

RPDs 8 8 100
Normalized Difference 12 12 100
Sample difference > sum of 4 4 100

uncertainties
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The isotopic uranium analysis includes the measurement of three radionuclides, two of which often
occur in concentrations sufficient for RPD evaluation. As shown by the uranium precision resultsin
Table A.4-3, 98.9 percent of the tests were within limits.

Overdl, the precision for the radioanalytical measurements was very high. The percentage of
acceptable results measuring laboratory precision ranged from 98.9 percent for the isotopic uranium
analysisto 99.8 percent for the gamma analysis. A total of 1,204; or 99.8 percent, of the

1,207 gamma and isotopic uranium laboratory precision tests performed, were acceptable.

The results of the duplicate comparison of the field duplicatesis provided in Table A.4-4 and
Table A.4-5. The precision for all the field duplicates was an exceptional 100 percent.

Since the average percentage of acceptable resultsfor all the precision tests (including both
laboratory and field duplicates) was greater than 99 percent, radiochemical measurements
performed for CAU 487 should be considered valid in regard to precision.

A.4.5.2 Accuracy

Accuracy isameasure of the closeness of an individual measurement or the average of a number of
measurements to the true value. Accuracy includes a combination of random error (precision) and
systematic error (bias) components that result from sampling and analytical operations.

A.4.5.2.1 Accuracy for Chemical Analysis

Accuracy is determined by analyzing a reference material of known pollutant concentration or by
reanalyzing a sample to which a material of known concentration or amount of pollutant has been
added (spiked). Accuracy isexpressed as % R for the purposes of evaluating the quality of data
reported for CAU 487.

Matrix spike samples are prepared by adding a known concentration of atarget anayteto a
specified amount of matrix sample for which an independent estimate of the target analyte
concentration isavailable. Spiked samples are used to determine the laboratory’s overall efficiency
by comparing the percent recovered to the known true value. For example, asamplethat is spiked
with 10 ppm of a known analyte should produce areported result of 10 ppm greater than the value
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of the sampleitself. Consequently, the accuracy for this analysis would be reported as 100 percent.
Matrix spike recoveries within the specified criteriafor organic and inorganic analyses indicate the
laboratory is operating within established controls and producing valid, quality results. Matrix
spike results outside the control limits for organic analyses may not result in qualification of the
data. An assessment of the entire analytical processis performed to determine the quality of the
data and whether qualification is necessary.

The LCSs are generated to provide accuracy of analytical methods and laboratory performance.
They are prepared, extracted (as required by method), analyzed and reported once per SDG, per
matrix. For organic analyses, laboratory control limits are used to evaluate the accuracy of all
analyses. The control limits are evaluated at the laboratory quarterly by monitoring the historical
dataand performance for each method. The acceptable limitsfor inorganic analyses are established
in the EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review (EPA, 1994). Sample results within established control ranges for organic and inorganic
analyses show when the analytical method is accurate and the data provided are valid.

Surrogates (system monitoring compounds) are used to assess the method performance for each
sample analyzed for organic analyses. Control limits established by the laboratory are also used to
evauate the accuracy of the surrogate recoveries. Factors beyond the laboratory’s control, such as
sample matrix effects, can cause the measured values to be outside of the established criteria
Therefore, the entire sampling and analytical process must be evaluated when determining the
quality of the analytical data provided.

Table A.4-6 identifies the number of matrix spike, laboratory control, and surrogate measurements
performed for CAU 487. The table presents the total number of measurements analyzed, the
number of measurements within the specified criteria, and the percent-accuracy of each method.
Method specific accuracy was determined by taking the number of measurements within criteria,
dividing that by the total number of measurements analyzed, and multiplying by 100. Surrogates
were analyzed for each sample in the organic analyses; therefore, the number of surrogatesis

significantly greater than the number of matrix spike and laboratory control samples.
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Table A.4-6
Laboratory Accuracy Measurements for CAU 487
ORGANICS INORGANICS
VOCs | SVOCs | Explosives *Metals Mercury

Matrix Spike (MS) Accuracy

Total number of MS measurements 60 242 242 214 26

Total number of MS measurements

I 52 242 204 195 26
within criteria

MS % Accuracy 86.67 100 84.30 91.12 100

Laboratory Control Sample (LCS) Accuracy

Total number of LCS measurements 170 407 480 258 34

Total number of LCS measurements

R 170 407 434 258 34
within criteria

LCS % Accuracy 100 100 90.42 100 100

Surrogate Accuracy

Total number of measurements 5175 8023 1724 N/A N/A

Total number of measurements NOT

affected by out-of-control surrogates 5173 7739 1665 NIA N/A

Surrogate %accuracy 99.96 96.46 96.58 N/A N/A

The matrix spike accuracy results for organic analysesin Table A.4-6 includes the total number of
matrix spike measurements per analysis and the number of matrix spike measurements within the
criteria. All samples for organic analyses within the associated SDG are not qualified, only the
native sample in which the spike was added. Although, several matrix spikes where outside of
criteria (recovery above the control limit) in organic analyses, all associated sample results were
nondetect, so no samples were estimated due to high VOC and explosives matrix spike recoveries.
Inorganic matrix spike results outside of the established control criteriado result in dataqualified as
estimated for all the samplesin that batch. However, only the analyte(s) outside of control requires
qualification. For example, in this CAU matrix spike recovery for lithium exceeded criteriaand
lithium results for samples (THT 1520, THT450, THT465, and THT499) in that particular SDG
were estimated. Two samples (THTA1318 and THTA1399) were rejected in this CAU dueto a
nondetect result and a matrix spike recovery less than 30 percent.



CAU 487 CADD/CR
Appendix A
Revision: 0

Date: 11/21/2001
Page A-44 of A-52

Table A.4-6 includes the total number of LCS measurements per analysis and the number of LCS
measurements within criteria. Laboratory control samples within the specified criteriafor organic
and inorganic analyses indicate the laboratory is producing valid data. Laboratory control samples
outside of the established criteriaresult in the qualification of inorganic data and may result in the
qualification of organic data. In organic analyses, an evaluation of the overall analytical processis
performed to determine if data qualification is necessary. Inorganic L CS recoveries outside of
established controls require data to be qualified for the individual analyte out of control. If theLCS
criteriaare not met, the laboratory performance and method accuracy are in question. In explosives
analyses, out-of-control LCSs were above control limits (indicating high bias). Because all
associated samples analyzed for explosives were nondetect, no samples were estimated due to the
high LCS spike recovery.

Surrogates reported within established control criteriaindicate laboratory method performance and
matrix influences on the samples and result in quality, valid data. Table A.4-6 includes the total
number of sample measurements performed for each method and the total number of sample
measurements qualified for surrogate recoveries exceeding criteria. The estimated VOC, SVOC
and explosives data in this CAU do not necessarily indicate the data is not useful. Data
qualification is one factor to be considered in the overall assessment of the data quality and the
Impact to the project’s objectives.

Accuracy for the measurement of target analytes collected at CAU 487 was determined for VOCs,
SV OCs, explosives, and metals.

For the purpose of determining data accuracy of sample analysisfor CAU 487, all water and soil
samplesincluding field QC samples (i.e., trip blanks, equipment rinsate samples, field blanks, etc.)
were evaluated and incorporated into the accuracy calculation.

A.4.5.2.2 Accuracy for Radiochemical Analysis

The LCS and M S are used to determine the accuracy of radioanalytical measurements. The LCSis
prepared by adding a known concentration of the radionuclide being measured to a sample that does
not contain radioactivity (i.e., distilled water). This sample isanalyzed with the field samples using
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the same sampl e preparation, reagents, and analytical methods employed for the samples. OneLCS
Is prepared with each batch of samples for analysis by a specific measurement.

The MS samples are prepared by adding a known concentration of atarget analyte to a specified
field sample with a measured concentration. The MS samples are analyzed to determine if the
measurement accuracy is affected by the sasmple matrix. The MS samples are analyzed with sample
batches when requested.

The accuracy of the LCS determination is expressed as a percent recovery by the following:

Amount of Analyte Measured
Amount of Analyte Added

% Recovery (0 R) = x 100

The accuracy of the MS determination is expressed as a percent recovery by the following:

M S Result - Sample Result »

0 0, =
/o Recovery (% R) = 1\ ount of Analyte Added

100

If the results are within acceptable control limits, qualifiers will not be added to the field samples
analyzed with the LCS and/or MS. However, M S results outside this control range may not result
in qualification of the data. An assessment of the entire analytical processincluding the sample

matrix is performed to determine if qualification is necessary.

Tables A.4-7 and A.4-8 identify the number of matrix spikes and laboratory control samples,
including soil and water matrices, measured for each radiochemica measurement for CAU 487.
The percent accuracy for the procedure is determined as the number of MS or LCS samples
analyzed within the control limits divided by the total number analyzed, and multiplied by 100.
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Table A.4-7
Laboratory Control Sample (LCS) Accuracy
Gamma Isotopic Uranium
Total Number 79 42
Total Number within Criteria 79 42
LCS % Accuracy 100 100
Table A.4-8
Matrix Spike (MS) Accuracy
Gamma Isotopic Uranium
Total Number NA 16
Total Number within Criteria NA 16
MS % Accuracy NA 100

Each isotopic gamma LCS sample contains four or five radionuclides, each of which has a percent
recovery determined. Matrix spike measurements are usually not performed with gamma
measurements because of the difficulty in preparing homogeneous samples and the radioactive
waste created.

Three uranium radionuclides are added to the isotopic uranium LCS and M S samples, but the

U-235 concentration is usually too low to allow evaluation.

Laboratory control samples within the specified criteriafor radiological analyses indicate the
laboratory is producing valid data. If the LCS criteria are not met, the laboratory performance and
method accuracy are in question. Radiological LCS recoveries outside of established controls
require data to be qualified for the individual analyte out of control. Since LCS recoveries were
100 percent for all analyses, no data was qualified based on LCS performance. Because all LCS
and M S recoveries were 100 percent for all analysesincluded in CAU 487, the laboratory accuracy

can be considered exceptional.
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A.4.6 Completeness

Completenessis defined as the percentage of measurements made that are judged to bevalid. A
sampling and analytical requirement of 80 percent completeness was achieved for this project
(Table A.4-9) (DOE/NV, 1996). For CAU 487, components used to measure compl eteness were
total number of samples sent to the laboratory, but not analyzed due to problems with samples
(e.g., broken bottles, insufficient quantity, temperature excursions); and samples that were collected
and sent but never received by the laboratory. Percent completeness was determined by dividing
the total number of samples analyzed by the total number of samples sent to the laboratory and

multiplying by 100. See Table A.4-9 and Table A.4-10 for results of completeness per analytical
method.

Table A.4-9
CAU 487 Completeness Table
Total Parameters

EPA6010 EPA7470 EPA8260 EPA8270 EPAB8330 HASL300 ISOU Totals

Total # Parameters Analyzed

Total Usable 906 113 5175 8022 1724 1435 108 17483
Parameters
Total Not Usable 5 0 0 1* 0 5 0 8
Parameters

percent 99.8 100 100 99.9 100 99.7 100 99.9

Completeness

* Field Blank

The specified sampling locations were utilized as planned. All samples were collected as specified
inthe CAIP (DOE/NV, 2001). All sample containers reached the laboratory intact and properly
preserved (when applicable). Sample temperature was maintained during shipment to the

laboratory, and sample chain of custody was maintained during sample storage and/or shipment
(DOE/NV, 1996).




CAU 487 CADD/CR
Appendix A
Revision: 0

Date: 11/21/2001
Page A-48 of A-52

Table A.4-10
CAU 487 Completeness Table
Total Samples

EPA6010 EPA7470 | EPA8260 | EPA8270 | EPAB8330 HASL300 ISOU Totals
Total # samples sent to 113 113 78 113 115 36 36 604
laboratory
Total # samples analyzed 113 113 75 113 115 36 36 601
Percent completeness 100 100 96 100 100 100 100 99.5
Total # samples not
analyzed:
- Broken bottles, lids, etc 0 0 0 0 0 0 0 0
- Analysis cancelled per
ITLV 0 0 3 0 0 0 0 3
(THTA7TB; THTB7TB;
THTD7TB)
- Samples not received at 0 0 0 0 0 0 0 0
laboratory
- Samples put on hold 0 0 0 0 0 0 0 0

A.4.7 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). Representativeness was assured by collecting the specified number of
samples from proper sampling locations and analyzing them by the approved analytical methods
(DOE/NV, 2001). A review of field documentation suggests that representative samples were
collected and analyzed in accordance with approved procedures and plans; this is confirmed
through several field surveillances conducted for this investigation that did not find any
nonconformances (see Section A.4.3). Table A.4-11 represents the number of rejected samples
based on the analytical results. Because field-collected blank data were shown to be “clean”
(Section A.4.2), this indicates that environmental analytical data were representative of the media
sampled and cross contamination was not introduced during the sampling process.
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EPA6010 EPA7470 EPA8260 EPA8270 EPA8330 HASL300 ISOU Totals Rej;/gted
Total # samples of rejected - 0 0 0 0 0 0 0 0 0
Field
thal # sampl.e.s affected by 5 0 0 1 0 5 0 s 13
rejected qualifiers - laboratory
Total # samples affected by
rejected qualifiers - laboratory 0 0 0 0 0 0 0 0 0
(reanalysis)

A.4.8 Comparability

Comparability is a qualitative parameter expressing the confidence with which one dataset can be

compared to another (EPA, 1987). To ensure comparability, all samples were subjected to the same

sampling, handling, preparation, analysis, reporting, and validation criteria. The CAU 487 field and

sampling activities were performed and documented in accordance with approved procedures, and

all samples were collected in accordance with the CAIP (DOE/NV, 2001). Approved standard

methods and procedures were also used to analyze and report this data (e.g., CLP and/or CLP-like

data packages). This approach ensures that the data from this project can be compared to other

datasets. Based on the minimum comparability requirements specified in the Industrial Sites QAPP

(DOE/NV, 1996), al requirements were met.
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A.5.0 Summary

Analysis of the data generated from corrective action investigation activities at CAU 487 indicates
the following:

Analytes detected during the corrective action investigation were evaluated against preliminary
action levels to determine contaminants of concern for CAU 487. Assessment of the data generated
from corrective action investigation activities indicates the preliminary action levels were not
exceeded for total volatile organic compounds, tantalum, lithium, boron, high explosives, isotopic
uranium, and gamma spectrometry for any of the soil samples collected from CAU 487.

Analysesfor total semivolatile organic compounds reveal ed one sample exceeded the preliminary
action level for bis (2-ethylhexyl) phthalate. It was determined that the sample location contained
plastic insulation from wires that would contribute to the elevated reading.

The analysisfor total RCRA metals determined that several samples had elevated readings for

arsenic that exceeded preliminary action levels. The readings are consistent with native soilsfor the
region.

Additionally, several housekeeping activities were completed at surface anomaly locations
throughout the site, under best management practices.

Debrisat A8 and A17 exceeded the volumefor removal. Thereis a use restriction on these
|ocations due to the amount and extent of the debris buried.
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B.1.0 Data Assessment

This appendix provides an assessment of CAU 487 investigation results to determine whether the
data met the DQOs and can support their intended use in the decision-making process. This
assessment includes a reconciliation of the data with the conceptual site model(s) established for this
project.

B.1.1 Statement of Usability

This section provides an evaluation of the DQIsin interpreting the degree of acceptability or usability
of the reported datain the decision-making process.

B.1.1.1 Precision

Heterogeneity in the sampled material from the CAU 487 site is evidenced by the differencein
reported precision between the laboratory and field duplicates shown in Table A.4-1 through

Table A.4-5, and Table A.4-7. Accounting for sample heterogeneity, the precision of the dataset is
demonstrated to be very high. Laboratory measurement error associated with analytical measurement
variability iswell within acceptable limits.

B.1.1.2 Accuracy

Laboratory accuracy for the CAU 487 dataset was 100 percent for SV OCs, mercury, isotopic
uranium, and gamma. The laboratory accuracy for VOCs was 86.67 percent, explosives was

84.30 percent, and for metals was 91.12 percent. The complete datasets are identified in Table A.4-6
through Table A.4-9.

B.1.1.3 Completeness

The analytical results for two VOC analyses were rejected because sample temperature was not
documented during storage. The analytical results for three SVOC analyses were rejected due to
possible matrix effects or because internal standard area count exceeded the QC limits. These
rejected data do not affect closure decisions because data from other depths can be used.
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The CAU 487 dataset provides sufficient information to support the decisions and meets the data

quality objectives for completeness stipulated in the CAIP.

B.1.1.4 Representativeness

A review of field documentation suggest that representative samples were collected and analyzed in
accordance with approved procedures and plans is confirmed through several field surveillances
conducted for thisinvestigation which revealed 1 nonconformance (see Section A.4.3). Because
field-collected blank data were shown to be “clean” (see Section A .4.2), this indicates that
environmental analytical data were representative of the media sampled and cross contamination was
not introduced during the sampling process.

CAU 487 data are representative of site characteristics and the dataset satisfies the data quality
objectives for representativeness stipulated in the CAIP.

B.1.1.5 Comparability

Field sampling activities were performed and documented in accordance with approved procedures
that are comparable to standard industry practices. Approved standardized methods and procedures
were also used to analyze, report, and validate the data. Thereis a high confidence that datasets
within this project are comparable to all other datasets generated using standardized quality
procedures. The CAU 487 dataset is comparable to datasets that were used to generate regulatory
criteriaand the dataset for meeting the data quality objectives stipulated in the CAIP.

B.1.2 Reconciliation of DQOs to Conceptual Model(s)

This section provides areconciliation of the datacollected and analyzed during thisinvestigation with
the preliminary conceptual site models established in the DQO process.

B.1.2.1 Initial Conceptual Models

A conceptual model was developed for CAU 487 as presented in the CAIP (DOE/NV, 2001) based
on historical information, geophysical and radiological surveys from July 2000, and process
information. A second conceptual model was developed based on initial investigation observations.
This data assessment reconciles the investigation results with these conceptual models.
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The general conceptual model was applied at all of CAU 487. The genera conceptua model
included soil potentially impacted by surface disposal or release of contaminants during a series of
tests conducted by Sandia National Laboratoriesin the 1960s. This model assumed that any
contamination would be located at the surface and subsurface based on two types of debris; tubes and
subsurface buried anomalies. The extent of underlying soil impact was expected to be dependent
upon the volume of disturbed soil resulting from of tube installation, the volume of debris; depth of

tube, geologic conditions, the nature of COPCs, and other factors.

B.1.2.2 Investigation Design and Contaminant Identification

The conceptual models were used as the basis for identifying appropriate sampling strategies and data
collection methods.

To address the conceptual model, surface and subsurface samples were collected for analyses
designed to define the extent of the anomaliesidentified in the CAIP. A biased strategy was
developed to focus the investigation on areas of potential contamination. The model assumed that the
contamination would be limited to the boundaries of the site due to the minimal potential for

migration based on the geological and historical information for the site.

Implementation of the investigation design has shown that contamination did not extend beyond the
anomaly; therefore, it did not extend beyond the boundaries of the CAS. Thisis reasonable because
the model predicts that the extent of impact of any contaminated effluent released to soil islimited
(DOE/NV, 2001).

B.1.2.3 Contaminant Nature and Extent

The presence of contamination was identified by sample results showing COPC soil concentrations
exceeding PALS, thereby defining COCs at the CAS. Soil sample results demonstrated that the
vertical and lateral extent of COCs was limited to the physical boundaries of the general subsurface
model defined in the CAIP (DOE/NV, 2001). Field screening was conducted and samples were also
collected at locations that bounded contaminated areas as demonstrated by analytical results less than
action levels. Thisconfirmed that the contamination extent was limited to the vicinity of an identified
anomaly. Minimal amounts of contamination found were attributed to the debris found within the
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anomalies. The contamination was not significant. The CAS-specific investigation findings,
analytical results, and descriptions of site conditions are presented in Appendix A. The extent of

identified COCsis described in Section 2.3 and Appendix A.

B.1.3 Conclusions

Revisions to the conceptual model were not required.
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C.1.0 Risk Assessment

A detailed assessment of risk for no action and evaluation alternatives was not performed for this
CAU because COCs exceeding PALs are not expected to impact human health or the environment
dueto the physical constraints and no possibility for migration. Two contaminants were identified as
aresult of laboratory results for CAU 487 SV OC, bis(2-ethylhexyl) phthalate and RCRA metal,

arsenic.

Bis(2-ethylhexyl) phthalate isthe plasticizer known as DEHP. DEHP isacommonly used plasticizer
used to make the coverings for wires and everyday household and industrial items (Syracuse, 2000).
Appendix A, Section A.3.2 details the levels for the one effected interval and the levels of the

associated samples.

Arsenic exceeded the PALs at nearly all of the soil sample locations at CAU 487. Appendix A,
Section A.3.4 details the findings and supporting documentation regarding arsenic. Arsenic levels
are elevated at the CAU due to the soils in the region and are not considered a hazard.

A userestriction was placed on two areas of the CAU, A8 and A17, because of the large amounts of
subsurface debrisin both areas. Appendix E details the use restriction and provides maps and
coordinates for the locations of the debris.

Appropriate controls will be placed on the CAU and no further action will be recommended.
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Project Name: CAU 487, Thunderwell Site Date Started: 4/9/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/10/01  fohotoxC
Borehole Number: TH1BG Elevation: 1623.729 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189994.278 Page D-1 01 D-39
Drilled By: Boart Longyear Easting: 518844.819
Drilling Method: Rotosonic Total Depth: 725 ft
Field Screening
2
D:ff)th 3 _ ' N § o | wp |vocs| RDX
2 Lithologic Description % : dpm | ppm | ppm
ar| E
A

[N

1

o
%
A
%
A
7

‘lll

T

; \\:\\I\\i\\ Moderate brown 5YR 4/4 sandy silt, moist. THIBGO1 5.8/1576 | 1.7 0.044
r NN 0-1
_ 5 ] Grayish orange pink SYR 7/2 sandy silt 90%, gravels 10%, dry.
— \\ \\ \\ \\
- SN
- ;\::\:};E\: Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. )
S To I NN
- ::\:\‘\:\\:\\ Moderate yellowish brown 10YR 5/4 sandy silt 80%, coarse sand
- oy 20%. /
:_ -15 ] Moderate yellowish brown 10YR 5/4 sandy silt 90%, coarse sand THIBG15 48/1566 | 4.5 0.267
_ \\:\\:\\:\\: . 10%. / 15-16
~ .20 NN A J
- :\:}::\::\: Moderate yellowish brown 10YR 5/4 fine sandy siit 90%, gravels
- aoeen] 10%
- 225 RO
- 30 i::i:\i\::: Moderate yellowish brown 10YR 5/4 silt with volcanic clasts and
- Soawy] musculite flakes. TH1BG30* 41/1539 6.1 0.00
- A 30-31
~ .35 , Moderate yellowish brown 10YR 5/4 silty clay layer, moist.
E Very pale orange 10YR 8/2 compressed sandy silt.
— -40
- 45 TH1BG45 12/1440 | 6.1 0.356
45-46
-50
} -55 Very pale orange 10YR 8/2 siity clay 85%, clasts 15%. Orange,
white and brown streaks present. Appeared weathered and
unstratified.
TH1BG60 17/1208 | 6.4 0.178
60 - 61
Dusky yellow 5Y 6/4 and light olive gray 5Y 5/2 silty clay 95%,
. clasts 5%. )
Yellowish gray 5Y 7/2 silty clay 85%, clasts 15%, slightly moist. THIBG70* | 35/1333 |64 0.400

' Orange and black streaks present. White stratified layers and clasts | 70- 71

also present. !

Dark yellowish orange 10YR 6/6 consolidated silty clay 90%, clasts
10%.

Yellowish gray 5Y 7/2 silty clay 80%, clasts 20%. Moderate brown
SYR 4/4 and dusky yetlow 5Y 6/4 stratified layers present. Calcite-
like cements also found in clasts.




Yellowish gray 5Y 7/2 dense silty clay with moderate brown 5YR
3/4 streaks 90%, irregular shaped shale pieces from 1/2" to 4" 10%.
Brown spotted marking found on some pieces.

Project Name: CAU 487, Thunderwell Site Date Started: 4/10/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/11/01 Qppgpdix E())
. evision:
Borehole Number: TH2BG Elevation: 1624 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189705.089 Page D-2 of D-39
Drilled By: Boart Longyear Easting: 518859.478
Drilling Method: Rotosonic Total Depth: 72.5 ft
Field Screening
3
Depth
S E , | wp |vocs| Rox
(ft) o . . o Z o
e Lithologic Description o D dpm | ppm | ppm
& e &
| E
S
(7]
—0 .
r \{ Moderate yellowish brown 10YR 5/4 silty clay 90%, gravels 10%. TH2BGO! 12/1333 | 5.8 0.0578
B 0-1
.5 Very pale orange 10YR 8/2 silty coarse sand 90%, gravels 10%.
E \\ Pale yellowish brown 10YR 6/2 compressed sandy silt 95%, gravels
— -10 Y 5%.
L \\\
- Moderate yellowish brown 10YR 5/4 silty clay 80%, coarse sand TH2BG14 NA NA 1.289
C 45 \ \ 10%, gravels 10%. 14-15
C Dark yellowish orange 10YR 6/6 silt 90%, gravels 10%. T;{_Z?g 15 12/1375 164 0.0622
L -20 Light brown 5YR 5/6 silt 90%, gravels 10%. White calcite stringers
i present.
25 \\ \
- o <— <} Dark yellowish orange 10YR 6/6 and very pale orange 10YR 8/2
C NI \compressed silt layers 95%, clasts 5%.
— =30 =222 Pale olive 10YR 6/2 and orange silt 90%, white shale clasts 10%. TH2BG30* |29/1350 | 7.5 0.267
i =o=a=J\ Harder drilling was noted. 30-31
r S
— -35 Yellowish gray 5Y 7/2 silt 85%, white shale clasts 15%. N
[
I 40 Dusky yellow 5Y 6/4 silt with orange and white calcite streaks.
- Moderate brown 5YR 3/4 silty clay with white calcite streaks. J
— 45 Very Pale orange 10YR 8/2 silt with orange silt. A chalky pale TH2BG4S 6/1368 6.9 0444
- greenish yellow 10Y 8/2 gypsum layer was also present. 45 - 46
- Grayish orange 10YR 7/4 consolidated silt, very pale orange 10YR
5 8/2 layers also present.
0 Yellowish gray 5Y 7/2 dense siity clay with orange and brown layers.
- TH2BG60 23/1401 | 6.4 0.178
r 60 - 61
C
} TH2BG70* 1771387 |58 0.400
70-71




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT1

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/19/01

Date Completed: 4/19/010
Elevation: 1622.9
Northing: 4189876.456
Easting: 518856.798
Total Depth: 42

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-3 of D-39

Field Screening
2
Depth | o, £
o | B E o» | wp |vocs| RDX
LU - Lithologic Description z o
© e 2 | dpm | ppm | ppm
£ o ¥
3 E
5]
n
Moderate yeliowish brown 10YR 5/4 sandy silt 80%, gravels 10%, THT101 351451 | 2.0 .0.044
cobbles 10%. 0-1 ’ '
Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
noncompacted, unconsolidated, undifferentiated, well sorted 90%, THT105 29/1414 2.6 -0.089
10% gravels. 5-6
Steel plate 9.5'. Wires and wood recovered at 10'. Wires also THT110* 29/1449 | 2.4 -0.089
recovered at 25' and 31". 10-11 ’ ’
THT115 59/1467 2.6 0.00
15-16
THTI120 35/1308 |2.8 0.044
20-21
THT125 52/1438 2.6 0.000
25-26
THT130 46/1409 }2.8 0.000
30-31
THT135 41/1328 2.1 0.178
35-36
Weathered, poorly sorted silt with white, orange and brown bedding THT140* 17/1382 1 2.1 0.000
o planes. Wire found at 39.5". Interface 40". More consolidated silt 40 -41
and harder drilling was noted.




Project Name: CAU 487, Thunderwell Site
Project Number: 798417.01030160

Date Started: 4/16/01
Date Completed: 4/16/01

CAU 487 CADD/CR

Appendix D
Revision: 0

Borehole Number: THT2 Elevation: 1622.3 Date: 11/21/2001
P 6 Page D-4 of D-39
Logged By: Mack Yaun Northing: 4189862.70
Drilled By: Boart Longyear Easting: 518856.119
Drilling Method: Rotosonic Total Depth: 61 ft
Field Screening
-
Depth
PR 3 E . | wp |vocs| rox
|9 Lithologic Description Z o
S 9 P 2 & | dpm | ppm | ppm
5 a &
= 2
[/2)
F 0 Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. THT2011 23/1368 | 4.8 0.133
C Y 0-1
L o Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft
— -5 % noncompacted, unconsolidated, undifferentiated, well sorted 90%, THT205 20/1342 |46 0.178
C = gravels 10%. 5.6 ) ’
T s
L 3 THT210 12/1421 |52 0.356
C 5 10-11
— .15 3 ’
L 2 THT215 17/1301 | 4.8 0.578
r 2 15-16
; 20 .8'.
0 THT220 29/1342 | 5.6 0.400
r (& 20-21
" 05 F
L 3 THT225 35/1442 3.2 0.356
N o 25-26
L o35
—-30 P THT230 52/1442 |42 0.356
C 2 30-31
&
— -35 N Steel plate 34'. Dark yellowish brown 10YR 4/2 silt 80%, gravels THT235 23/1296 |3.8 0.267
N 10%, coarse sand 10%. Wires and wood present. 35-36
L THT237* 29/1359 | 2.6 0.089
= \\ ] Steel plate 37'. Moderate yellowish brown 10YR 5/4 sandy silt 85%, 37-38
— -40 \4 N \gravcls 15%. More compressed. / THT240 12/1398 |32 0.267
- shiglin 40 - 41
- & \ Moderate yellowish brown 10YR 5/4 sandy silt 80%, gravels 10%,
45 B \coarse sand 10%. ]
L & THT245 58/1266 |2.2 0.267
= S Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft 45-46
l: . 3 noncompacted, unconsolidated, undifferentiated, well sorted 90%,
—-50 B gravels 10%.
= [
- :2 Steel plate 50.5'. Void from 50.5' - 59'.
— 55 §
L_ g THT259* 58/1319 4.1 -0.222
- -60
— -60 Interface 59'. Moderate yellowish brown 10YR 5/4 siit 80%, large »

white cobbles 10%, gravels 10%.

Yellowish gray 5Y 7/2 siit with dark yellowish orange 10YR 6/6
i layers 95%, gravels 5%.




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT3

Logged By: Mack Yaun

Elevation:

Date Started: 4/18/01
Date Completed: 4/19/01

1623.4

Northing: 4189876.079

CAU 487 CADD/CR

Appendix D
Revision: 0

Date: 11/21/2001
Page D-5 of D-39

Drilled By: Boart Longyear Easting: 518838.972
Drilling Method: Rotosonic Total Depth: 71 ft
Field Screening
3
Depth
> E . | wp |vocs| rRox
(ft) o . . s Z o
- Lithologic Description s O dpm | ppm | ppm
5 s =
-~ [}
»n
—0
C Yellowish gray 5Y 7/2 and dark yellowish orange 10YR 6/6 sandy THT301 64/1345 4.6 0.267
- \silt 90%, gravels 10%. Organics present. / 0-1
—
~ 5 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft THT305 69/1350 ]4.8 0.578
; noncompacted, unconsolidated, undifferentiated, well sorted 90%, 5-6
— =10 gravels 10%.
- THT310 41/1424 5.1 0.356
I 10-11
—-15 THT315 23/1403 |44 0.222
z 15-16
—-20 THT320 58/1375 | 4.1 0.000
f: Very pale orange 10YR 8/2 compressed silt 90%, gravels 10%. 20-21
= -25 J Moderate yellowish brown 10YR 5/4 compressed silt 85%, coarse THT325 81/1451 |5.1 0.133
F \ sand 10%, gravels 5%. : J 25-26
- -30 Moderate yellowish brown 10YR 5/4 and pale greenish yellow 10Y THT330* 64/1553 | 4.8 0.133
= 8/2 silt with white calcite and dark yeliowish orange 10YR 6/6 30-31
- 35 N stringers 80%, gravels 10%, white cobbles 10%.
- A\
- 2 Moderate yellowish brown 10YR 5/4 sandy silt 85%, gravels 10%,
T 40 \ coarse sand 5%. J
o ' - - T340 69/1461 | 4.1 .
- i1 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft I;I. il /146 0.000
- noncompacted, unconsolidated, undifferentiated, well sorted 90%, .
— 45 gravels 10%. THT345 58/1507 |52 0.178
- 45 - 46
- -50 Steel plate 49'. Fill material, wood, wires and pieces of steel and THT350 8171394 |5.8 0.133
- aluminum present. Silicon like substance also found. 50-51 ’ ’
— -55
- THT355 58/1435 |59 0.044
Z . 55-56
~ 60
- THT365* 58/1283 | 4.0 0.044
- 65 65 - 66
- Interface 67'. Yellowish gray 5Y 7/2 cdmpfé;sed silt with orange THT370* 17/1400 |23 0.089
— -70 stringers. 70-71




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT4

Logged By: Mack Yaun

Drilled By: Boart Longyear Easting: 518828.809

Date Started:

4/24/01

Date Completed: 4/24/01
Elevation: 1622.7
Northing: 4189874.176

CAU 487 CADD/CR

Appendix D
Revision: 0

Date: 11/21/2001
Page D-6 of D-39

moderate greenish yellow 10Y 7/4 and grayish orange pink 10R 8/2
silt layers.

Drilling Method: Rotosonic Total Depth: 66 ft
Field Screening
3
Depth
(f':) > § » | wp |vocs| rox
[« . . T <))
r Lithologic Description e = dpm | ppm | ppm
£ a £
= g
7]
_:_— 0 Moderate yellowish brown 10YR 5/4 sandy silt 80%, large white THTA401 29/1361 1.9 0.267
C \ cobbles 10%, gravels 10%. 0-1
T -5 2 : Fill material. Very pale orange I0YR 8/2 fine sandy silt, very soft THTA405 23/1342 {13 0.133
- ot noncompacted, unconsolidated, undifferentiated, well sorted 90%, 5-6
B X2 gravels 10%.
—-10 o g THT410 41/1282 |2.7 0.222
- oV .
25000 10-11
- St
—-15 pioio THT415 12/1335 |42 0.133
- pénkin 15-16
C 5):: . 'o
- 20 Rigad THT420 69/1449 |3.4 0.267
- 582 20-21
00D
i [0 O
=25 feimios THT425 35/1349 |34 0.089
r 3 5 g 25-26
= -30 | 358 THT430 69/1440 3.3 0.089
C 050 0 30-31
- oinkn
—-356 pigio THT435 69/1468 |38 0.267
C S atin 35-36
- S
- 40 Biois THT440  |35/1324 |44 0.267
F o507 Steel plate 41°. Fill material. Wood and wire found at 49.5'". 40 -41
C 0::2:488  Appeared to be concrete at 50'.
45 Rigig THT445 41/1350 |37 0.133
- o 45-46
L oo io
— -850 [elple THT450+  |52/1278 |37 0.133
i Aluminum plate 51'. Void from 51' - 54", 50 - 51
i— -55 Pale yellowish brown 10YR 6/2 silt with calcite stringers 95%, THT455 20/1320 | 4.1 0.089
- coarse sand 5%. 5556
]} -60 Grayish orange pink 10R 8/2 sandy silt 80%, graveml-s 10%, coarse THT462 291431 |4.2 0.178
- sand 10%. Wire present at 60'. %—l:l‘g%S‘ 171340 Laa 0292
rl -65 Interface 64'. Moderate yellowish brown 10YR 5/4 silt with 65 - 66




Project Number: 799417.01030160

Project Name: CAU 487, Thunderwell Site Date Started: 4/25/01
Date Completed: 4/25/01

CAU 487 CADD/CR

Appendix D
Revision: 0

\ Moderate yellowish brown 10YR 5/4 silt 90%, gravels 10%.

Interface 43'. Weathered, poorly sorted silt with white, orange and
brown bedding planes. Black flaky biotite material present.

Borehole Number: THTS Elevation: 1623.6 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189885.357 Page D-7 of D-39
Drilled By: Boart Longyear Easting: 518824.537
Dritling Method: Rotosonic Total Depth: 45 ft
Field Screening
3
Depth
PR 3 E o | wp [vocs| Rox
() | 8 ) . - zZ B
s Lithologic Description s O dpm | ppm | ppm
£ s =
- ©
1)
Grayish orange 10YR 7/4 sandy silt 85%, gravels 10%, cobbles 5%. THTS501 46/1430 1.8 0.178
0-1
Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
noncompacted, unconsolidated, undifferentiated, well sorted 90%,
gravels 10%. Wire and wood present 10' - 40°. ?’2505 2311507 | 1.7 0222
THTS10 35/1368 | 1.8 0.000
10-11
THTS15 69/1470 1.7 -0.044
15-16
THT520 64/1445 | 1.7 0.133
20-21
THT525 35/1421 | 1.8 0.000
25-26
THT530 46/1317 | 1.7 -0.044
30-31
THT535 23/1375 1.7 0.089
35-36
THT540* 41/1336 1.7 0.133
40 - 41
A streak of fine white powder was found in the sample at 40.5' THTS543* 1771322 | 1.9 0.356
43-44

J




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160

Date Started: 4/25/01
Date Completed: 4/25/01

Borehole Number: THT6 Elevation: 1622.6

Logged By: Mack Yaun
Drilled By: Boart Longyear

Northing: 4189890.155
Easting: 518778.666

CAU 487 CADD/CR

Appendix D
Revision: 0

Date: 11/21/2001
Page D-8 of D-39

Interface 50'. Pale olive 10Y 6/2 consolidated silt 85%, cobbles
\ 10%, gravels 5%.

Drilling Method: Rotosonic Total Depth: 52 ft
Field Screening
3
Depth
PR & E . | wp |vocs| rox
) | 8 I - 2 8
] Lithologic Description s O dpm | ppm | ppm
5 o &
E :
7]
C 0 Fill Material. Moderate yellowish brown 10YR 5/4 sandy clay. THT601 6/1322 138 -0.044
F Moist. 0-1
- THT605 12/1299 }3.4 0.089
L 5-6
—-10 THT610 35/1183 |34 0.133
L 10-11
— 15 THT615 23/1386 }33 -0.044
. 15-16
— 20 THT620 1319 |35 0.089
L J 20-21
L Wood, wire and debris found from 22' - 49'.
— 25 THT62S | 23/1382 |38 -0.178
L 25-26
1}
-
[ 230 White crystal pocket present at 29", THT629* 35/1254 |34 0.178
L 29-30
}_
-
o3 THT635 35/1460 |34 -0.133
L 35-36
L
=
— 40 THT640 6/1350 |35 0.044
- 40-41
N -45 THT645 17/1405 |38 -0.089
‘ 45-46
-
= Pale greenish yellow 10Y 8/2 silt with weathered poorly sorted silt
— -50 with white and orange bedding planes 90%, gravels 10%. 'Sr(l)”glso' 351234 |35 0.222
L .




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT7

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 5/2/01
Date Completed: 5/2/01
Elevation: 1622.495
Northing: 4189873.889
Easting: 518685.286
Total Depth: 21 ft

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001
Page D-9 of D-39

Field Screening
3
Depth E
> 5 4, | wp |VOCs| RDX
LU Lithologic Description z 5
o g P e <2 | dpm | ppm | ppm
£ a &
3 :
[72)
—0 Prer
S2z4s] Fill Material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
L 52 noncompacted, unconsolidated undiferentiated, well sorted 90%, THT701 5511409 |5.8 -0.267
s gravels 10% 0-1
o B
o
L o
o
3
O
- B
&
5
— -5 B THT705 48/1330 |3.7 -0.133
<8
4 5-6
r >
; o
' o
+ B
' 2
: B
- 8
! 2
>
" P
; &
B
.10 B
> THT710 28/1343 | 5.1 -0.178
. & 10-11
P 2
‘, &
. jod
; Steel plate 12'. Void from 12'- 17"
L .15
i :\\:\):\\:\\ Grayish orange 10YR 7/4 compressed silt 85%, gravels 5%, coarse THT717* 62/1293 14.8 -0.089
- Sy, sand 10%. 17-18
AR 1
_ ‘:\\\\\\\\ Interface 18'. Moderate yetlowish brown 10YR 5/4 silt 80%, gravels
vy 10%, coarse sand 10%. THT720* 35/1376 |3.7 0.222
— 20 By 20-21
e} Moderate yellowish brown 10YR 5/4 and very pale orange 10YR 8/2
YN compressed silt layers, gravels $%, coarse sand 10%. ——




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT8

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 5/1/01
Date Completed: 5/1/01
Elevation: 1621.9
Northing: 4189758.17
Easting: 518602.644
Total Depth: 21 ft

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001

Page D-10 of D-39

Field Screening
s
Depth | .., £
> S » | wp |vocs| RDX
™ |s Lithologic Description z 2
° 9 P o o2 dpm | ppm | ppm
& 2 &
3 E
]
/2]
— 0 R N . .
S Fill Material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
L c::0::24  noncompacted, unconsolidated undiferentiated, well sorted 90%, THT801 35/1304 14.8 -0.133
o:i0:i0]  gravels 10% 0-1
— o th ‘o
STESTES
ook
- syistts
- a2 0
\\ Moderate yellowish brown 10YR 5/4 silt 95%, gravels 5%.
—-5 \ \ THT805 21/1347 | 4.6 -0.222
| \ 5-6
--10 Posa———
, 222221 Fill material, THT810 28/1380 | 4.7 -0.267
L R 10-11
oy 2O
02220 O
— oF 2 O,
et
oy 2 <
n 3aletise
oy 20
[oH]extie;
oy DYe
— leferte
oY 2 <
C:i0: 0
— 15 B
3? §=8 THT815* 41/1319 |42 -0.311
i pisis 15-16
; B o Steel plate 16'.
= 000
i ST
? Interface 19'. Grayish yellow 5Y 8/4 clay with white calcite layers. THT820* 14/990 4.2 0.039
— 20 Shale layers present at 19.5'. 20-21
Dark yellowish orange 10YR 6/6 silt with shale layers. _




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTS

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 5/1/01
Date Completed: 5/1/01
Elevation: 1622.4
Northing: 4189738.511
Easting: 518557.566
Total Depth: 24 ft

CAU 487 CADD/CR

Appendix D
Revision: 0

Date: 11/21/2001
Page D-11 of D-39

Field Screening
g
Depth | o, £
® 1 Lithologic Description = b
S g P o 2 | dpm | ppm | ppm
& B =
3 E
[5:]
(7]
— 0 e - - -
Fill Material. Very pale orange 10YR 82 fine sandy silt, very soft,
noncompacted, unconsolidated undiferentiated, well sorted 90%, THTS01 48/1273 | 1.4 4.622
5 gravels 10% 0-1
15
HH%
1
o
D
(0o
435 THT905* 28/1233 | 4.1 5422
23 5-6
0
(5
(&
THT910 35/1236 |19 0.000
10-11
Steel plate 14.5. A 2" plastic plug and wood debris found at 15
THT915 28/1297 | 5.0 -0.222
15-16
Interface 20'. Weathered, poorly sorted silt with white, orange and THT920 28/1140 13.8 0.044
black bedding planes. White gypsum like rock with black biotite 20-21
flakes present. A yellowish gray 5Y 8/1 waxy clay-like material was THT921* 28/1159 3.9 0.356
also present. 21-22




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT9S1 Elevation: 1622.4
Logged By: Mack Yaun
Drilled By: Boart Longyear

Date Started: 5/2/01
Date Completed: 5/2/01

Northing: 4189738.511
Easting: 518557.566

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001

Page D-12 of D-39

Drilling Method: Rotosonic Total Depth: 16 ft
Field Screening
3
Depth
P E . | wp |vocs| roX
LU - Lithologic Descripti 2 B
5 ithologic Description > o dpm | ppm | ppm
& s &
3 :
n
|r— 0 N x Moderate yellowish brown 10YR 5/4 sandy silt, gravels 10%, coarse
N\ sand 10%. THT9S01W ]35/1370 | 1.6 0.089
L NN 0-1
N
L NN
1 N \ >
; \\\\\
— -5 RN THT9S0sW* | 1101508 | 1.6 -0.044
NN 5-6
- NN
j N} Grayish orange 10YR 7/4 and very pale orange 10YR 872
! \\.\Q compressed silt 95%, gravels 5%.
L NN
; NG
N
N
— \ \.\\
NS
‘ [VK
\\\{
—-10 N THT9S10W | 97/1380 |29 0.178
: DR 10-11
L N
NN
- AN
\\‘ \;
—_ : \\ \\
\\'\\\
NN
Moderate yellowish brown 10YR 5/4 silt 75%, gravels 5%, coarse ITSHTS’SISW' 2171126 |3.1 0.089
-16

J sand 10%, white cobbles 10%.




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT9S2

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 5/2/01
Date Completed: 5/2/01
Elevation: 1622.4
Northing: 4189738.511
Easting: 518557.566
Total Depth: 11t

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001

Page D-13 of D-39

Field Screening
3
Depth
(fl:) 3 5 w | B |vocs| rRox
) . . ‘g o
g Lithologic Description o &2 dpm | ppm | ppm
3 e
7]
0 W/ /| Very pale orange 10YR 872 fine silt 85%, gravels 15%. More
% compressed at 10". - THT9S201* | 35/1320 | 4.7 0.000
L / 0-1
— -5 ? THT9S205 | 28/1376 | 1.9 0.000
/ 5-6
—-10 THT9S210* | 9011328 |37 1.556
/ 10-11




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160

Date Started: 4/30/01
Date Completed: 4/30/01

CAU 487 CADD/CR

Appendix D
Revision: 0

Borehole Number: THT10 Elevation: 1622.2 Date: 11/21/2001
. P D-14 of D-39
Logged By: Mack Yaun Northing: 4189666 age
Drilled By: Boart Longyear Easting: 518663.777
Drilling Method: Rotosonic Total Depth: 40 ft
Field Screening
3
Depth
> E . | wp |vocs| rRox
® 12 Lithologic Description zZ 2
) g P o £ | dpm | ppm | ppm
& g ¥
- ©
/2]
— 0 - - :
B \ Fill material. Very pale orange IOY!{ 82 ﬁ.nc sandy silt, very soft, THT1001 481337 111 .0.133
L SN noncompacted, unconsolidated, undifferentiated, well sorted 90%, 0-1
i RN 10% gravels.
—_ L
e THT1005 69/1409 | 1.1 -0.311
i 25 5-6
B %
B o
P
:_ -10 3 Moderate yellowish brown 10YR 5/4 compressed fine silt. Wire and
| 5] wood embedded in silt. Large mass of wire found at 14", THT1010 55/1359 | 1.5 -0.267
i o2 10-11
[
r 2
&
i [h%
— -15 5 .
L 2 Grayish orange 10YR compressed silt 95%, gravels 5%. Wire and THT1015 53/1396 |19 0533
%] wood at 20'. 15-16
_ O
o
r i
L [
2o
— -20 =8
L HD
&
- 23
— 25 .
i THT1025 46/1300 | 1.5 -0.133
L Grayish orange 10YR compressed silt 80%, gravels 10%, cobbles 25-26
| 10%. Wood at 33". ‘
j -30 THT1030 80/1189 | 1.5 0.133
B 30-31
L Yellowish gray 5Y 8/1 silt. THT1034 20/1400 | 2.6 0.178
-35 -
34-35
: THT1038* 40/1180 | 1.9 0.133
L Interface 38'. Yellowish gray 5Y 7/2 sitt with weathered, poorly 38-39
sorted silt with white, orange and black bedding planes.

— -40




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT11

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/26/01 CAU 487 CADD/CR
Date Completed: 4/26/01 Appendix D

Revision: 0
Elevation: 1622.2 Date: 11/21/2001

Northing: 4189677.845 Page D-15 of D-39

Easting: 518682.258
Total Depth: 30 ft

Field Screening

S
2
Depth
i E » | wp |vocs| rox
L - Lithologic Description < b5
s o &
3 E
@
[72]
~ 0 =] i /6 moist sandy silt 90% Is 10%
L ] Dark xellownsh orange 10YR 6/6 moist sandy silt 90%, gravels 10%. THT1101* 1711257 1.8 0.178
Organics present. 0-1
— -5 b
L 1 Moderate yellowish brown 10YR 5/4 moist sandy silt 90%, gravels THT1105 23/1276 | 1.9 -0.311
1 10%. 5-6
—-10 THT1110 3571292 1.9 -0.356
" 10-11
—-15 THT1115 17/1262 |19 -0.356
r 15-16
—-20 THT1120 351326 |2.0 -0.400
- 20-21
: Dark yellowish orange 10YR 6/6, grayish orange 10 YR 7/4 and
\ yellowish gray 5Y 7/2 silt.
—-25 THT1125* 12/1153 | 2.0 -0.400

8/2 silt.

Interface 24'. Yellowish gray 5Y 7/2 and pale greenish yellow 10Y

25-26




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160

Date Started: 4/26/01
Date Completed: 4/26/01

Borehole Number: THT12 Elevation: 1622.8

Logged By: Mack Yaun
Drilled By: Boart Longyear Easting: 518706.599

Northing: 4189711.7567

CAU 487 CADD/CR

Appendix D

Revision: 0
Date: 11/21/2001
Page D-16 of D-39

Drilling Method: Rotosonic Total Depth: 52 ft
Field Screening
3
Depth E
ol 5 o | wp |vocs| RDX
(®) 2 Lithologic Description zZ o
© g P e <2 | dpm | ppm | ppm
& 3 &
- [5:4
w
— 0 - - -
- Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. THTI1201* 12171474119 18.993
i 0-1
L -5 Moderate yellowish brown 10YR 5/4 compressed silt 80%, gravels THT1205 46/1382 | 1.5 0.667
- 10%, cobbles 10%. 5-6
n -10 ' THT1210 58/1430 | 1’9 0.089
B 10-11
- Moderate yellowish brown 10YR 5/4 silty clay with yellowish gray
—-15 5Y 772 streaks THTI215  |52/1482 |15 0.444
L 15-16
— 20 THT1220 291486 | 1.9 0.222
L 20-21
— 25
- Dark yellowish orange 10YR 6/6 siity clay with orange and white THT1225 41/1451 |19 0311
i streaks 95%, white clasts 5%. 25-26
n -30 THT1230 41/1417 {2.0 0.133
L 30-31
C -35 THT1235* 41/1419 |25 4.178
L 35-36
L -40 Wood present at 39.5'. Core barrel lost in hole at 40". Offset and THT1242 59/1419 1.4 0.267
L redrilled. 142-43
L Aluminum plate 40". Moderate yellowish brown 10YR 5/4 silt 80%, | THT1245 46/1394 118 -0.178
f -45 gravels 10%, coarse sand 5%, white cobbles 5%. Wire and rope also 45-46
- present.
~ Interface 43'. Same description as above with no debris and more THTI251* 52/1331 1.9 -0.089
‘: -50 consolidated silt. 51-52

Grayish yellow 5Y 8/4 and pale greenish yellow 10Y 8/2 silt, gravels
5%, cobbles 5%.




Project Name: CAU 487, Thunderwell Site Date Started: 5/1/01
Project Number: 799417.01030160
Borehole Number: THT12S Elevation: 1622.8
Logged By: Mack Yaun .

Drilled By: Boart Longyear

Date Completed: 5/1/01

Northing: 4189711.757
Easting: 518706.599

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001

Page D-17 of D-39

Drilling Method: Rotosonic Total Depth: 11 ft
Field Screening
2
Depth | o, E
> S o | wp |VvOCs| RDX
(ft) 0 . . ‘e 2 o
o Lithologic Description o o dpm | ppm | ppm
£ s =
-~ ®
(/2]
— 0 - -
// Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%.
THT12S01* | 69/1421 | 1.1 0.000
: / i
- /
Very pale orange 10YR 8/2 fine silt 85%, gravels 15%. More
compressed at 6'.
-5 / THT12S05* | 69/1411 | 1.5 -0.311
/ e
i / Pale yellowish brown 10YR 6/2 silty sand 95%, coarse sand 5%.
i Light brown 5YR 5/6 sandy silt 10%, gravels 5%, coarse sand 5%.
|
—-10
THT9S210 48/1331 {13 -0.311

10- 11




Project Name: CAU 487, Thunderwell Site Date Started: 4/12/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/12/01 Qpp?r)dix %
evision:
Borehole Number: THT13 Elevation: 1623.7 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189825.355 Page D-18 of D-39
Drilled By: Boart Longyear Easting: 518848.829
Drilling Method: Rotosonic Total Depth: 32 ft
Field Screening
3
Depth .
PR & E . | wp |vocs| roX
" | Lithologic Descripti zZ o
S ithologic Description e © | dpm | ppm | ppm
£ 3 ¥
3 :
/2]
— 0 == . N .
—===] Moderate yellowish brown 10YR 5/4 moist sandy silt 95%, gravels THT1301 231227 118 0.178
i = 1 5%. Tube was 2’ bgs. 0-1 ’ ‘
—-5 THTI305 | 2011326 |19 -0.044
L 5-6
— -10 THTI1310 23/1248 (22 -0.044
r 10 - 11
—-15 THTI1315 17/1382 | 1.6 -0.178
i 15-16
] 0 Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 5%,
— -2 angular shale pieces 5%. Wires present 21' - 22", THT1320* 23/1350 | 1.7 -0.133
. 20-21
i Steel plate 22"
i
:b -25 THT1325 121317 1.7 -0.044
1_ 25-26
1“ — | THT1329* 29/1294 2.0 -0.133
1“* -30 Interface 29.5". Yellowish gray SY 7/2 silt 90%, shale layers 10%. 26-30




Project Name: CAU 487, Thunderwell Site Date Started: 4/24/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/24/01 Appendx®
Borehole Number: THT15 Elevation: 1623.5 Date: 14/21/2001
. Page D-19 of D-39
Logged By: Mack Yaun Northing: 4189826.619
Drilled By: Boart Longyear Easting: 518829.978
Drilling Method: Rotosonic Total Depth: 20.5ft
Field Screening
b
Depth
PR & E ., | wp |vocs| ROX
(ft) ) . . e Z o
- Lithologic Description o o dpm | ppm | ppm
& s =
- 5]
n
— 0
Backfill. Tube 2.5' bgs.
i THT1501 4171350 |47 0.178
o 0-1
i &
L % Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
= noncompacted, unconsolidated, undifferentiated, well sorted 90%,
g gravels 10%.
B
! THT1505 12/1379 | 5.7 0.533
o 5-6
o
joth]
12
[
[
&
3 Dark yellowish orange 10YR 6/6 silty sand 60%, coarse sand 30%,
gravels 10%.
THTI1510% | 69/1442 | 1.7 0.400
i 10-11
Grayish orange 10YR 7/4 compressed silt 95%, gravels 5%.
THTIS15 5211507 | 1.9 0.444
15-16
{ Very pale orange 10YR 8/2 sandy silt 80%, gravels 10%, coarse sand
10%.
> THT1520*  |23/1400 |15 0.533
— 20 Light brown SYR 5/6 silty clay 90%, gravels 5%, coarse sand 5%. 20-20.5




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THT16

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/25/01
Date Completed: 4/25/01
Elevation: 1625.9
Northing: 4189823.149
Easting: 518881.297
Total Depth: 16 ft

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-20 of D-39

Field Screening
-
Depth | o, E
) 5 » | wp |VOCs| RDX
) |9 Lithologic Description z o
o 9 P 2 £ | dpm | ppm | ppm
£ s &
3 E
]
(72}
Moderate yellowish brown 10YR 5/4 moist sandy silt 90%, gravels
10%. THT1601 29/1345 |34 -0.089
0-1
THT1605 64/1324 {35 0.222
5-6
Moderate yellowish brown 10YR 5/4 moist sandy silt 80%, gravels
10%, cobbles 10%.
Moderate yellowish brown 10YR 5/4 compressed silt 90%, gravels
10%.
THT1610* 23/1368 | 4.2 0.133
10-11
Moderate yellowish brown 10YR 5/4 silty clay 95%, gravels 5%. THT1615*  ]23/1438 |4.2 0.178
15-16




Project Name: CAU 487, Thunderwell Site
Project Number: 798417.01030160
Borehole Number: THTA1

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/25/01

Date Completed: 4/25/01

Elevation: 1622.9
Northing: 4189886.611
Easting: 518809.389
Total Depth: 23 ft

CAU 487 CADD/CR

Appendix D

Revision: 0
Date: 11/21/2001
Page D-21 of D-39

Field Screening
E
2
Depth | o, £
f | B 5 w | oB |VOCs| RDX
o . . o g0 o
S Lithologic Description @ &8 dpm | ppm | ppm
£ : =
| E
[5:3
/2]
—20
? Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%.
B THTA101 35/1442 | 3.2 0.133
0-1
i o Fill material. Very pale orange 10YR 8/2 fine sandy siit, very soft,
L D noncompacted, unconsolidated, undifferentiated, well sorted 90%,
32‘ 10% gravels.
L &
S 7 THTA105 23/1384 | 3.8 0.044
- ; 15-6
B
- )
[o
>
L o
=
(o3H]
S
= (o
‘/)..:
S oF
10 3 THTA110 46/1433 |32 0.089
L 2 10-11
|-
[@
.
- &
" 2
L o
o3
B
—-15 [
= Wires and rope found at 15'. Orange discoloration at 16'. Steel plate | THTAILIS 93/1472 13.8 0.089
L & at 20" ‘ 15-16
[
&
| B
.
L 3
— -20
\k \\\\\ Mo_deratc yeliowish brown 10YR 5/4 silt 80%, coarse sand 10%, THTA120* 69/1403 3.1 0.044
L Q\Q\‘h\\ gravels 10%. Interface 21". 20-21 .
%\\\\\ W\ THTAI121* 46/1512 }3.5 0.089
L RN 21-22
ey
AN




Project Name: CAU 487, Thunderwell Site Date Started: 4/24/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/25/01 gppgr)dix %
. ) evision:
Borehole Number: THTA3 Elevation: 1622.7 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189890.862 Page D-22 of D-39
Drilled By: Boart Longyear Easting: 518834.126
Drilling Method: Rotosonic Total Depth: 43 ft
Field Screening
b
Depth
PR 3 E o | wp |vocs| rox
® |2 Lithologic Description zZ &
S ithologic P 2 £ | dpm | ppm | ppm
5 g. b3
- 5]
7]
— 0 T ' - —
\ Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. THTA301 171421 |29 0.444
\ 0-1
w4 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
L .5 > noncompacted, unconsolidated, undifferentiated, well sorted 50%,
- & 10% gravels. THTA305 41/1433 |39 0.267
S8 5-6
[ 2ie
.
£
—-10 & THTA310 | 23/1437 |3.7 0.267
R 10-11
[
[
i
s
i THTA315* | 64/1317 |39 0.222
> 15-16
.o‘
‘o.l
g
—-20 | THTA320 | 46/1285 |4.2 0311
s 20-21 ‘
&
2.
[
[
5
e
—-25 S8 THTA325 6/1370 | 3.4 0.222
3 25-26
[o35
o
=
>
8
—-30 & THTA330 | 35/1405 |34 0.267
e 30-31
s
3
[
[
B
=356 p Steel plate. Wires also recovered. THTA335 46/1498 170 0.089
B 35-36
&
B THTA340 | 29/1363 | 1.4 0.089
-40 L \ 40 - 41
] Moderate yellowish brown 10YR 5/4 sandy silt 80%, coarse sand THTA342* | 52/1347 |5.0 0.176
NN 5%, white clasts 15%. Some fill material present. 42-43
AR A
AN

Interface 42'. Moderate yellowish brown 10YR 5/4 silt 90%, gravels /

\ 5%, coarse sand 5%. /
\ /




PrOjeCt Name: CAU 487, Thunderwell Site Date Started: 4/17/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/17/01 gppepdix 1(3)
evision:
Borehole Number: THTA4 Elevation: 1622.7 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189867.104 Page D-23 of D-39
Drilled By: Boart Longyear Easting: 518841.896
Drilling Method: Rotosonic Total Depth: 28t
Field Screening
3
Depth
> E ., | wp |vocs| rRox
® e Lithologic Description Z o
° d P o = dpm | ppm | ppm
£ a ¥
- 5]
[72]
0 N Moderate yellowish brown 10YR 5/4 sandy silt 80%, gravels 10%.
o, ’ ? THTA401 12/1421 |29 0.444
cobbles 10%. 0-1
Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
noncompacted, unconsolidated, undifferentiated, well sorted 90%,
-5 10% gravels.
THTA405 41/1433 |39 0.267
5-6
-10 - THTA: 23/143
Steel plate. Wires also recovered. l ?T | 1410 3/1437 | 3.7 0.267
Steel plate.
-15 THTAA415 64/1317 3.9 0.222
15-16
-20 - - .
Aluminum plate. Wires also recovered. THT;MZO 46/1285 4.2 0.311
20-21
Htotite
AN T
-25 | ’\\\\\i Interface 24.5". Pale yellowish brown 10YR 6/2 silt 85%, coarse
\ \t\\\ sand 5%, gravels 10%. Pale yellowish orange 10YR 8/6 and ’;‘;—IT2A6425‘ 6/1370 34 0.222
\\\\\:\\: yellowish gray S5y 7/2 stratified layers present. )
NN
N




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTAS

Logged By: Mack Yaun

Drilled By: Boart Longyear

Date Started: 4/18/01
Date Completed: 4/18/01
Elevation: 1622.7
Northing: 4189848.664
Easting: 518829.418

CAU 487 CADD/CR

Appendix D

Revision: 0
Date: 11/21/2001
Page D-24 of D-39

Drilling Method: Rotosonic Total Depth: 22 ft
Field Screening
3
Depth | .. E
B £ » | wp |vocs| RDX
L - Lithologic Description 2 5
] g P o £ | dpm | ppm | ppm
£ o &
= E
©
/2]
— 0
Moderate yeliowish brown 10YR 5/4 sandy silt 90%, gravels 10%,
i moist. Organics present. THTAS01 58/1497 (4.5 0.711
\ 0-1 '
— -5 \ THTASO05 29/1389 | 2.0 0.622
| \\ 5-6
_ \\‘\
Fill material. Very pale orange 10YR 872 fine sandy silt, very soft, THTAS10 69/1451 3.4 0.756
noncompacted, unconsolidated, undifferentiated, well sorted 85%, 10-11
gravels 10%, cobbles 5%.
THTAS15* 58/1553 3.6 0.089
15-16
Interface 19'. Moderate yellowish brown 10YR 5/4 silt, gravels 10%,
cobbles 5%.
THTAS520* 64/1514 | 3.4 0.089

20-21




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA6

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/18/01

Date Completed: 4/18/01

Elevation: 1623.1

Northing: 4189850.767
Easting: 518840.794

Total Depth: 55 ft

CAU 487 CADD/CR

Appendix D
Revision: 0

Date: 11/21/2001
Page D-25 of D-39

Field Screening
g
Depth
I € o | wp |vocs| rRox
" 12 Lithologic Description < o
o g P 2 <2 | dpm | ppm | ppm
£ 5 ¥
E :
N
L 0 Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. THTA601 52/1475 13.4 0.089
r Wires present at surface. 0-1
. -5 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
L noncompacted, unconsolidated, undifferentiated, well sorted 80%, THTAG605 64/1607 |4.7 0.222
B 10% gravels, cobbles 10%. 5-6
L -10 THTA610 41/1465 | 5.2 0.178
- 10-11
N -15 THTAG615 93/1585 3.8 0.222
= 15-16
— -20 THTA620 | 64/1541 |4.0 0.356
= 20-21
—-25 THTA625 | 411537 |5.0 0.311
= 25-26
r
C
r -30 THTA630 | 52/1606 |5.8 0.222
F 30-31
-35 THTAG635 87/1467 5.6 0.444
Void 35-36
C 40
—
F Wood and pieces of aluminum found. THTA640* 58/1502 {6.1 0.356
r 40 - 41
r
T -45 THTA645 | 58/1389 |62 1.244
- 45-46
— -50
. Interface 50'. Grayish orange 10YR 7/4 weathered silt. Tg*TA650‘ 75/1419 {48 0.578
= 50-51
“— -55




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA7

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/16/01
Date Completed: 4/16/01
Elevation: 1623.2
Northing: 4189848.884
Easting: 518855.067
Total Depth: 19 ft

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-26 of D-39

Field Screening

S
2
Depth | ., E -
o . . s gr o
° Lithologic Description © & dpm | ppm | ppm
£ a &
| E
3]
172]
Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%.
L THTA701* 58/1477 | 1.6 0.089
0-1
i Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
| noncompacted, unconsolidated, undifferentiated, well sorted 90%,
10% gravels.
— -5 THTA705 35/1479 | 1.8 0.133
L 5-6
b— :.o
3 O
ifite)
- 0O
HHe
5O
Yoo O
L 55
o
STISTLS .
10 [eagag THTA710* | 64/1525 |42 0356
O Mo
L SPre i 10-11
X3t
ePreTHe;
| 00O
RIS
L olintin
[25 O
O 00
- STESAES
G200
DO
5 fesidiic
Steel plate 15". No recovery at 15' - 16'. Fill material from 16' - 18'.
- Refusal at 18'. Offset and redrilled. Steel was again found at 15". No
recovery from 15' - 19'. Refusal at 19'. THTA716 35/1505 14.8 NA
- 16-17
L




Project Name: CAU 487, Thunderwell Site

Date Started: 4/18/01

CAU 487 CADD/CR

Project Number: 799417.01030160 Date Completed: 4/18/01 Qppfer)dix %
evision:
Borehole Number: THTAS Elevation: 1623.1 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189839.263 Page D-27 of D-39
Drilled By: Boart Longyear Easting: 518830.014
Drilling Method: Rotosonic Total Depth: 27 ft
Field Screening
3
Depth ’
PR 3 E o | wp |vocs| Rox
() 3 Lithologic Description Z o
g g P % g dpm | ppm | ppm
3 :
(7]
~0 Moderate Ilow'ish brown 10YR 5/4 sandy silt 90%, gravels 10%
L ale ye g | THTAS01  |23/1356 |5.7 0.133
Organics present. 0-1
] Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
r noncompacted, unconsolidated, undifferentiated, well sorted 85%,
| gravels 10%, cobbles 5%.
—-5 THTAS805 23/1435 |48 0.311
- 5-6
—-10 THTA810 23/1386 4.7 0.133
- g 10-11
" NN '
i \Q\\g\\\ Plate at 12, ‘
| W\ \:\‘& Moderate yellowish brown 10YR 5/4 silty sand 80%, gravels 10%,
coarse sand 10%.
— -15 -
Void
i Fill material. Pieces of steel found.
—-20 THTA820 | 69/1460 |7.1 0.267
- 20-21
Grayish orange 10YR 7/4 compressed silt 85%, gravels 10%, coarse
- sand 5%. Appeared to be native soil but debris was found further
down.
I THTA825* 69/1574 6.1 0.267
F - - 25-26
| Moderate yellowish brown 10YR 5/4 silty sand 80%, gravels 10%,
r -25 coarse sand 10%. Pieces of aluminum and wire found. THTA826* 1271283 | 5.7 0.578
s 26-27

Interface 26'. Pale yellowish orange 10YR 8/2 silt. Appeared to be
weathered rock.




Project Number: 799417.01030160

Project Name: CAU 487, Thunderwell Site Date Started: 4/19/01
Date Completed: 4/24/01

Borehole Number: THTAS Elevation: 1622.9

CAU 487 CADD/CR

Appendix D

Revision: 0
Date: 11/21/2001

Logged By: Mack Yaun Northing: 4189841.513 Page D-28 of D-39
Drilled By: Boart Longyear Easting: 518838.04
Drilling Method: Rotosonic Total Depth: 23 ft
Field Screening
2
Depth | ., E
S S5 » | wp |vocs| RDX
(ft) 5) . . i Z o
- Lithologic Description o o dpm | ppm | ppm
£ T &
o E
©
(72}
— 0
The tube was 2.5' below ground surface (bgs).
i . THTA901 35/1454 |35 -0.044
0-1
L Moderate yeliowish brown 10YR 5/4 sandy silt 80%, gravels 10%,
large white cobbles 10%.
i Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
— -5 noncompacted, unconsolidated, undifferentiated, well sorted 85%,
gravels 10%, cobbles 5%. THTA905 64/1553 129 0.311
L 5-6
g s
(o1
L (o
S
[o 3
- [e38
20
O
—-10 oL THTA910 46/1407 |29 0.089
B (o5t 10-11
[0
[
Steel plate at 14'. Fill material. Steel plate and pieces of wire found.
THTA915* | 52/1523 | 4.8 0.089
15-16
: Interface 20". Dark yellowish orange 10YR 6/6 silt 90%, gravels 5%, | THTA920* | 41/1521 1.3 0.356
L E coarse sand 5%. 20-21




Project Name: CAU 487, Thunderwell Site Date Started: 4/12/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/12/01 ggsz(‘gr“x ‘(3)
ision:
Borehole Number: THTA10 Elevation: 1622.8 Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189816.317 Page D-29 of D-39
Drilled By: Boart Longyear Easting: 518824.756
y
Drilling Method: Rotosonic Total Depth: 31 ft
Field Screening
B
2
Depth
PR 3 E . | wp |vocs| Rox
(ft) 0 . . _ Z o
5 Lithologic Description o o dpm | ppm | ppm
5 s =
- S
(7]
0 Light brown SYR 5/6 sandy silt 90%, gravels 10%
L i : THTAI1001 14/1378 ]2.8 0.133
' 0-1
i a 21 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft,
r erfe noncompacted, unconsolidated, undifferentiated, well sorted 90%,
L Vo 2] gravels 10%, with angular shale clasts. Wires found 10' - 13".
D00
— 5 Loy
- Sisis THTA1005 |6/1495 |32 0.178
i s 5-6
i BAG AT
—-10 prare THTAI010 |35/1467 |22 0.0
L S 10-11
252
3 %y
22
20
L ie
30
152 R
r 130
45
—-15 < THTA1015 | 4671380 | 1.1 0.0
- o 15-16
L <
8 THTA1017* | 35/1513 |13 0.044
- e 17-18
Steel plate 18'. Interface 18'. Moderate brown 5YR 4/4 sandy silt
o 80%, gravels 10%, coarse sand 10%. Harder drilling noted at 22",
I THTA1020* |23/1468 | 1.8 0.222
= 20-21
S
| Light brown 5YR 5/6 silt 80%, gravels 20%. White gypsum rocks
r present.
B Pale greenish yellow 10Y 8/2 silt with orange, white and black THTA1025 17/1166 0.3 0.0
H streaks. 25-26
F Yellowish gray 5Y 7/2 tightly compacted silt 95%, gravels 5%.
] Grayish orange 10YR 7/4 and yellowish gray 5Y 7/2 tightly THTA1030 |23/1278 | 1.1 -0.089
T compacted silt, gravels 10%. 30-31




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA11

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/12/01 CAU 487 CADD/CR
Date Completed: 4/12/01 Appendix D

N Revision: 0
Elevation: 1622.8 Date: 11/21/2001

Northing: 4189809.448 Page D-30 of D-39

Easting: 518819.726
Total Depth: 51 ft

Field Screening

\ Yellowish gray 5Y 7/2 silt with stratified layers.

\

]
2
Depth
- E . | wp |vocs| rox
® | Lithologic Description z o
S itholog P e <9 1 dpm| ppm | ppm
£ E. &
- ©
(7]
- 0 \\Q Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%. THTA1101 1771481 1.1 0222
C 0-1
L -5 hw%ia] Fill material. Very pale orange 10YR 872 fine sandy silt, very soft,
- 2552551 noncompacted, unconsolidated, undifferentiated, well sorted 90%, 51 l_! 6IA1 105 13/1409 126 -0.133
B 2525 5% gravels, cobbles 5%.
I &
& b7
—-10 sisiie THTALII10 |17/1447 |34 -0.044
- % S 10-11
(> PYe:
~ [eXfi]ettite]
— 15 Rigig
L o o) THTAI1lS 23/1507 | 2.8 0.044
@ <O
= & H 15-16
- [ &
00D
- YISV
— 20 pizae THTAI120 |29/1460 |3.0 -0.088
- Kty 20-21
- BT
C Bhntio
25 RS THTAL125 ]6/1400 |33 0.133
= > < 25-26
(&) H
r x <
L 30 Bioio THTAL130 | 58/1416 |3.0 0.222
L 0220 0 30-31
sHSHe
N o O\ S , - THTAL132* | 58/1444 |2.8 0.266
i - '\ \Stcel plate 32.5' and wire present. 32.33
L Moderate yeilowish brown 10YR 5/4 sandy silt 80%, gravels 10%, THTA1135 4171409 |34 0.266
r \ coarse sand 10%. Small white rocks and angular shale pieces present. |35 - 36
- -40 THTA1140* | 46/1426 |3.8 0.355
~ R Interface 41'. Moderate yellowish brown 10YR 5/4 sandy silt with 40 - 4]
- HHN orange, black and white streaking. White gypsum layer present.
C -45 \ Some metal debris and wires present. Could be sluff from an upper | THTA1145 }23/1283 |3.2 0.533
~ \ﬁerval. '} a5-46
- \ Pale yellowish orange 10YR 8/6 silt. / g”;‘l 1150* 14171262 |3.1 0.622

\\ Light brown 5YR 5/6 silt 80%, gravels 10%, coarse sand 10%.
|

L

\! Very pale orange 10YR 8/2 weakly cemented silt.

Pale greenish yellow 10YR 8/2 silt with orange streaking and black
\\ musculite flakes. Pale greenish yellow rocks also present.




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA12

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/11/01 CAU 487 CADD/CR
Date Completed: 4/11/01 Appendix D

Revision: 0
Elevation; 1622.9 Date: 11/21/2001

Northing: 4189802.374 Page D-31 of D-39

Easting: 518804.422
Total Depth: 31 ft

Field Screening

Moderate yellowish brown 10YR 5/4 and yellowish gray 5Y 7/2 silt

b=
| 2
Depth
PR 3 E . | ws |vocs| rox
) | & . ) - z 5
° Lithologic Description o o dpm | ppm | ppm
£ E' &
- ©
[72]
0 Fill Material. Mod llowish b 10YR 5/4 sandy clay 80%
1l Material. Moderate ycllowish brown y clay 89%, I THTA1201 | 0/1440 |52 0.400
gravels 20%. Moist. 0-1
-5 Light brown SYR 5/6 and pale olive 10YR 6/2 sandy silt 85%, THTAI205 | 29/1398 | 4.7 0.356
gravels 10%, coarse sand 5% with white unconsolidated round 5-6
formations 1/2" to 1 1/2" diameter. /
Fill material. Moderate yellowish brown 10YR 5/4 sandy clay 80%,
gravels 20%. Moist.
—-10 THTA1210* | 64/1456 | 5.6 0.578
10-11
—-15 THTAI1215 23/1342 |44 0.356
" 15-16
—-20 THTA1220 15/1357 | 4.7 0.133
I 20-21
—-25 THTA1225 17/1461 |5.7 0.578
o 25-26
h THTAI1230* |23/1386 |5.8 0.400
—-30 30-31

with pale yellowish green stratified layers 90%, gravels 5%, shale
\ layers 5%. A steel plate was encountered at 31'. The plate was i

i
! .
\ next interval.

4

penetrated but the drill rig was damaged when when trying to obtain /




Project Name: CAU 487, Thunderwell Site Date Started: 4/17/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 4/17/01 sti’i‘g:_‘ ‘3
Borehole Number: THTA13 Elevation: 1623.9 Date: 11/21/2001
. -32 of D-39
Logged By: Mack Yaun Northing: 4189863.446 Page D-320
Drilled By: Boart Longyear Easting: 518833.807
Dritling Method: Rotosonic Total Depth: 22 ft
Field Screening
3
Depth | o, £
o 5 o o/f | VOCs | RDX
" 19 Lithologic Description z o
] g P o 2 dpm | ppm | ppm
S Y
g E
-3
”n
—0 N Moderate yellowish brown 10YR 5/4 sandy silt 90%, gravels 10%.
N THTA1301 |6/1428 }2.8 0.089
0-1
—-5 i1 Fill material. Very pale orange 10YR 872 fine sandy silt, very soft THTAI305 |35/1453 |2.9 0.044
L ;01 noncompacted, unconsolidated, undifferentiated, well sorted 90%, 5-6
8 10% gravels.
- s
210
e
— .. O
30
- s O
O 10
| _10 0301310 4
Sisie THTA1310 |35/1322 |26 0.089
— o:: it 'o ]0 - l l
OO
[eite s
L spisite
o
etretre:
[ 2ER e
iy
O :5 o
= [oHHe
[ (@)
[#3tHe it
—-15 2 THTAI315 |171336 |39 0.044
i X }
N o 15-16
o.
<
= e
e
::8
%] Band of grayish black discoloration with wires present. '{;{Tg 1318* |23/1491 |3.8 0.222
P 2050 -
\ \\\\ Steel plate 19", Interface 19'. Pale yellowish brown 10YR 6/2
— 20 : \\ compressed silt 80%, gravels 10%, coarse sand 10%.
N THTA1320* |41/1451 |48 0222
L W Moderate yellowish brown 10YR 5/4 sandy silt 85%, gravels 10%, 20-21
N \\\\\\\\ coarse sand 5%.
\\\\\\




Project Name: CAU 487, Thunderwell Site Date Started: 5/2/01 CAU 487 CADDI/CR
Project Number: 799417.01030160 Date Completed: 5/2/01 323;?::_‘ %
Borehole Number: THTA14 Elevation: 1621.7 Date: 11/21/2001
Logged By: Mack Yaun | Northing: 4189800.875 Page D-33 of D-39
Drilled By: Boart Longyear Easting: 518660.233
Drilling Method: Rotosonic Total Depth: 21 ft
Field Screening
3
Depth £
B 5 » | wB |vocs| RDX
w12 Lithologic Description zZ B :
o 9 P e £ | dpm | ppm | ppm
& g & -
- [
[72]
Very pale orange 10YR 8/2 sandy silt 90%, gravels 10%. Organics
present g Y ~ B ’ THTA1401 | 69/1326 | 4.9 0222
0-1
Moderate yellowish brown 10YR 5/4 compressed silt 95%, gravels
5%.
> THTA1405 41/1244 |33 -0.267
Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft 5-6
noncompacted, unconsolidated, undifferentiated, well sorted 90%,
10% gravels.
THTA1410 41/1271 |49 -0.267
10-11
Steel piate and aluminum plate encountered from 14'- 14.5'. A
plastic plug and wires were also found. :
THTA1415*% |28/1388 }5.8 -0.311
15-16
Interface 17'. Grayish orange 10YR 7/4 silt 90%, pale greenish
yellow 5Y 7/2 clasts 10% with calcite stringers visible.
Light olive gray SY 5/2 and yellowish gray 5Y 7/2 silt 90%, gravels | THTA1420* |41/1209 |4.5 -0.267
10%. 20-21
White rock with black musculite flakes and pale greenish yellow 10Y

\\ 8/2 waxy clay-like substance. /




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160

Date Started: 5/3/01
Date Completed: 5/3/01

Borehole Number: THTA15 Elevation: 1622.9
Logged By: Mack Yaun Northing: 4189871.931
Drilled By: Boart Longyear Easting: 519078.109

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-34 of D-38

Drilling Method: Rotosonic Total Depth: 55 ft
Field Screening
@
£
Depth
il E . | wp [vocs| rox
® 19 Lithologic Description 2 2
S g P o <2 | dpm | ppm | ppm
& g &
- Iy
(/2]
—0 .
- Very pale orange 10YR 8/2 sandy silt 90%, gravels 10%. THTAL1501 35/1403 }29 0.089
L 0-1
B Fill material. Moderate yellowish brown 10YR 5/4 sandy clay 90%,
-5 gravels 5%, coarse sand 5%. Moist.
L THTAI1505 35/1415 | 3.3 0.222
= 5-6
: -10 THTAIL510 2171372 |25 0.178
L 10-11
L
T
t THTAI1515 48/1314 2.1 0.222
15-16
F
= T
N -20 THTA1520 64/1541 | 2.5 0.356
- 20-21
C -25 THTA1525 41/1537 |29 0311
- Steel plate 26.5'. Fill material. Moderate yellowish brown 10YR 5/4 | 25 - 26
L sandy clay 85%, gravels 5%, coarse sand 10%. Less moist.
— -30
n Mass of wire found throughout 30’ - 35" interval. Additional wire THTAL530* | 52/1606 |2.7 0.222
IE found at 38'. 30-31
~-35 THTA1535 | 8771467 |25 0.444
r 35-36
t -40
;_ THTA1540 58/1502 2.9 0.356
- 40 - 41
-
j -45 THTA1545 58/1389 | 2.8 1.244
o 45 - 46
i
— -50
r Interface 50". Yellowish gray 5Y 7/2 consolidated silt with orange THTA1550* | 75/1419 {2.5 0.578
- and black layers throughout. 50-51




Project Name: CAU 487, Thunderwell Site Date Started: 5/2/01 CAU 487 CADD/CR
Project Number: 799417.01030160 Date Completed: 5/2/01 223;?3: '3
Borehole Number: THTA16 Elevation: 1624.1 Date: 11/21/2001
. - D-39
Logged By: Mack Yaun Northing: 4189839.687 Page D-35 of
Drilled By: Boart Longyear Easting: 519081.851
Drilling Method: Rotosonic Total Depth: 53 ft
Field Screening
s
Depth
P 3 E . | wp |vocs| rox
® 12 Lithologic Description = 5
5 I ) P o £ | dpm | ppm | ppm
5 cEz E
- ®
n
—0 ,
- Tube was 2' bgs. THTA1601 28/1353 | 1.7 -0.444
r 0-1
i Moderate yellowish brown 10YR 5/4 silt 90%, gravels 10%.
n -5 Pale yellowish brown 10YR 6/2 sandy silt 80%, gravels 10%, coarse THTA1605 28/1353 11.8 -0.400
= sand 10%. Moist at 7". 5-6
L -10 Moderate yellowish brown 10YR 5/4 moist sandy silt 70%, gravels
i 10%, coarse sand 15%, cobbles 5%. Moist. 'lr(l]-{:l' ;\11610 761295 {14 -0.400
__ -15 THTAI1615 28/1318 2.1 -0.444
F 15-16
- 20 THTA1620 [621399 |16 |-0.444
- 20-21
n -25 THTA1625 55/1380 2.5 -0.489
L 25-26
= Steel plate 27'. Void from 27" - 37",
-~ -30
I
— -35
L Moderate yellowish brown 10YR 5/4 silty clay with pockcts of
- 40 yellowish gray 5Y 7/2 silty clay.
L THTA1640* | 48/1353 | 2.1 -0.444
L 40-41
45 THTA1645 |211343 |16 -0.489
t Dark yellowish orange 10YR 6/6 sandy silt 85%, gravels 5%, coarse | 45 - 46
C sand 10%.
L .50 THTAL650* | 21/1161 | 1.6 -0.489

Interface 50'. Grayish yeilow 5Y 8/4 chalky silt with layers of pale
yellowish orange 10YR 8/6 and yellowish gray 5Y 7/2 consolidated

. silty clay. Gypsum appeared to be present.

50 - 51




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA17

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 4/30/01

Date Completed: 4/30/01

Elevation: 1621.7
Northing: 4189682.198
Easting: 518685.072
Total Depth: 35 ft

CAU 487 CADD/CR
Appendix D
Revision: 0
Date: 11/21/2001

Page D-36 of D-39

Field Screening
>
Depth E
= S o | wp |vocs| RDX
(ft) ) Li . . e Z o
S ithologic Description J o =2 dpm | ppm | ppm
g s =
- ©
(7]
E— 0 23 Fill Material. Very pale orange 10YR 8/2 fine sandy silt, very soft THTA1701 20/1252 164 -0.044
©§ noncompacted, unconsolidated, undifferentiated, well sorted 90%, 0-1 ’ :
i gravels 10%. A mass of wires were present from 10' - 15'. Wire also
- 2:%4 found at 30".
L S
— -5 5 THTA1705 | 20/1182 |5.8 0.133
- (&
5 5-6
L i
L 25
—-10 558 THTA1710 66/1263 (5.4 0.622
r iy 10-11
2O
B 30
2
. 3320
20
- 305
—-15 5 THTAI715 531239 |47 0222
r HE 15-16
- o
o
- o,
<
L O
— 20 ta
e THTA1720 27/1335 |49 0.311
L I 20-21
- 1220
L P
<O
b e {&
-25 C;;O;(é THTA1725 73/1252 |52 0.089
B SHICHS 25-26
- o3 &
o <
j -30 THTA1730* ]27/1169 (4.7 0.400
Steel plate 31°. Pale yeliowish brown 10YR 6/2 compressed silt, 30-31
[ gravels 5%, coarse sand 5%. Mass of wire at 31.5". y
. - /| THTA1735* {40/1222 |40 -0.044
- Interface 32'. Yellowish gray 5Y 7/2 and moderate yellowish brown 35-36
— .35 10YR 5/4 silt with some pale yellowish orange 10YR 8/6 streaks,

gravels 15%.




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA18

Logged By: Mack Yaun

Date Started: 4/30/01

Date Completed: 4/30/01

Elevation:

Northing: 4189672.492

1621.9

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-37 of D-39

Drilled By: Boart Longyear Easting: 518683.993
Drilling Method: Rotosonic Total Depth: 58 ft
Field Screening
£
Depth
> E o | op | VOCs| RDX
(ft) ) . . L Z o
5 Lithologic Description o O dpm | ppm | ppm
£ s ®
- S
(7]
— 0 - -
- Moderate yellowish brown 10YR 5/4 silt 90%, gravels 10%. THTA1801 27/1352 |26 0.0
N > 0-1
" 0 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft
- -5 23 noncompacted, unconsolidated, undifferentiated, well sorted 90%, THTA1805 46/1367 |26 0.133
P A gravels 10%. 5.6
5
: ot
C -10 i THTAI810 }33/1352 |23 -0.222
C 5 10-11
B o3t
—-15 |3
L o THTAI1815 | 86/1263 |3.4 -0.178
- o 15-16
C B
— -20 i Pale yellowish brown 10YR 6/2 compressed silt. THTA1820 1371408 126 0.133
o 20-21
—-25 - - THTA1825 | 7371209 |30 0.133
= Grayish orange 10YR 7/4 compressed silt. ’ 25-26 : v
— -30 Yellowish gray 5Y 7/2 silty clay with brown and orange streaks. THTAI830 1331254 |30 0.133
- 30-31
— -35 Moderate yellowish brown 10YR 5/4 silty clay 90%, yellowish gray THTA1835* |46/1341 |26 0.400
C 5Y 772 clasts 10%. .
L 35-36
" -40 THTA1840 27/1137 2.6 0.133
- 40 - 41
— 45 : .
= Steel plate 45'. Moderate yeliowish brown 10YR 5/4 silty clay 90%,
L yellowish gray 5Y 7/2 clasts 10%. More compressed. Wire found at
L 50". THTAI1850 ]7/1311 {23 -0.178
. -50 50-51
. THTAI1855 13/1327 1.9 -0.178
= Aluminum plate 52'. Fill material. 55-56
T 55 - - THTA1856* |33/1271 |23 0.089
L Interface 54'. Moderate yellowish brown 10YR 5/4 silt 90%, 56-57
F greenish white gravels 10%. Gypsum was also present.




Project Name: CAU 487, Thunderwell Site
Project Number: 799417.01030160
Borehole Number: THTA19

Logged By: Mack Yaun

Drilled By: Boart Longyear

Drilling Method: Rotosonic

Date Started: 5/1/01
Date Completed: 5/1/01
Elevation: 1623.1
Northing: 4189658.449
Easting: 518678.435
Total Depth: 24 ft

CAU 487 CADD/CR
Appendix D
Revision: 0

Date: 11/21/2001
Page D-38 of D-39

Field Screening
b
Depth
3 £ o | wp |vocs| rox
® | o Lithologic Description < 9
S g e 2 2 | dpm | ppm | ppm
& s &
- ©
7]
5! Tube 2' bgs.
2 THTAI1901* | 117/1262) 1.5 -0.311
§ 0-1
S
25 Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft
33' noncompacted, unconsolidated, undifferentiated, well sorted 90%,
03¢ 10% gravels.
o
o3t
<
2 THTA1905 }83/1225 | 1.9 -0.222
[, €
252 5-6
THTAI910 | 48/1304 | 1.5 -0.133
10-11
Aluminum plate 12'. Grayish orange 10YR 7/4 silt 90%, gravels 5%,
coarse sand 5%. Borehloe was offset at 12.5' due to cave in.
— -1
5 Void 15'- 20.5.
— -20
THTA1920 [55/1322 | 1.5 -0.178
_ #  Grayish orange 10YR 7/4 and yellowish gray 5Y 7/2 compressed silt  } 20 - 21
HHEEEH with white and orange stringers.
i THTA1923* [41/1095 |19 -0.044
L 23-24
Interface 23", Light olive gray SY 5/2, grayish orange 10YR 7/4 and
yellowish gray 5Y 7/2 silt 95%, gravels 5%. Harder drilling was

. noted.




Project Name: CAU 487, Thunderwell Site

Date Started: 5/3/01
Date Completed: 5/3/01

CAU 487 CADD/CR

Project Number: 799417.01030160 Appendix D
Borehole Number: THTA20 Elevation: 1622.1 Revision: 0
. Date: 11/21/2001
Logged By: Mack Yaun Northing: 4189726.82 Page D-39 of D-39
Drilled By: Boart Longyear Easting: 518695.086
Drilling Method: Rotosonic Total Depth: 18 ft
Field Screening
-
Depth
PR & E o | wp |vocs| rox
12 Lithologic Descripti z o
S ithologic Description > & dpm | ppm | ppm
£ a &
3 E
5]
n
—0
Tube 3.5' bgs.
| THTA2001 |33/1335 | 1.8 -0.311
0-1
:_ Fill material. Very pale orange 10YR 8/2 fine sandy silt, very soft
i noncompacted, unconsolidated, undifferentiated, well sorted 90%,
L _5 10% gravels. Wood present at 5.5' and 9'. Obstructions at 12 and
14" - THTA2005* |27/1384 | 1.8 -0.356
L 5-6
L
i— -10 THTA2010 | 2071302 | 1.9 -0.222
3 10-11
L 15
- THTA2015* |33/1267 | 7.1 -0.400
L 15-16
3 Refusal 18'.




Appendix E

Use Restriction for CAU 487



CAU 487 CADD/CR

Appendix E
Revision: 0
Department of Energy Page E1o1ES.
Nevada Operations Office
P.O. Box 98518
Las Vegas, NV 89193-8518
RECEIVED
FFACO/ITLV
Date [0 ‘;// — 9/
QEP 26 10 Initial

E. V. Hopper

Chief, Environmental Flight
4349 Duffer Dr., Ste. 1601
Nellis AFB, NV 89191-7007

SUBMITTAL OF THE CAU USE RESTRICTION INFORMATION FORM FOR CAU 487:
THUNDERWELL SITE, TONOPAH TEST RANGE, NEVADA

Please find enclosed three copies of the subject CAU Use Restriction Information form for your
office to file in your GIS system. This use restriction is subsurface only. At the A8 anomalies
restricted area, the Air Force may continue to use the road and maintain the utilities buried above
the restricted area. This site is on the Tonopah Test Range. The use restriction coordinates are
in UTM Zone 11, NAD27 (meters). A reply letter is requested stating that the use restriction
information has been recorded.

If you have any questions, please contact Kevin J. Cabble, of my staff, at 295-5000.

> A
Wk&% /
Runore C. Wycotl, Directo

ERD:KIC ‘ Environmental Restoration Division

Enclosure:
As stated

cc w/encl:

G. K. Laskar, DOE/AL, Albuquerque, NM

USAF Liaison Office, NNSA/NV,
Las Vegas, NV

USAF/Air Warfare Center, RMO/RML,
Nellis AFB, NV

Northern Range Commander, TTR,
Tonopah, NV

Vern Gabbard, SNL/TTR, Tonopah, NV

P. J. Liebendorfer, NDEP, Carson City, NV

Supervisor, NDEP, Las Vegas, NV

W. F. Johnson, BN, Mercury, NV

R. B. Jackson, BN, Mercury, NV :



CAU 487 CADD/CR

Appendix E
Revision: 0
Date: 11/21/2001
Page E-2 of E-5
E. V. Hopper 2. SEP 26 2001
cc w/o encl:

K. K. Beckley, NDEP, Carson City, NV

M. A. DeBurle, NDEP, Carson City, NV

DTRA Environmental, M/S 645, Mercury, NV

Eric Shanholtz, DTRA, Mercury, NV

LTC P. M. Loomis, DTRA M/S 645, Mercyga NV

R. L. Kidman, IT, Las Vegas, NV

G. M. Romano, IT, Las Vegas, NV &

K. A. Hoar, ESHD, NNSA/NV, Las Vegas, NV

R. C. Wycoff, ERD, NNSA/NV, Las Vegas, NV

J. L. Appenzeller-Wing, ERD, NNSA/NV, Las Vegas, NV
P. L. Hall, EM, NNSA/NV, Las Vegas, NV



CAU 487 CADD/CR
Appendix E
Revision: 0

Date: 11/21/2001
Page E-3 of E-5

—
CAU Use Restriction Information
_

CAU Number/Description: _CAU 487, Thunderwell Site

Applicable CAS Numbers/Descriptions: _CAU RG 26-001-RGRV. Thunderwell Site

Contact (organization/project): _DOE/NV Industrial Sites Project Manager

Surveyed Area (UTM, Zone 11, NAD 27, meters): _See attached map

Survey Date: _5/16/01 Survey Method (GPS, etc.): GPS

Site Monitoring Requirements: None

Required Frequency (quarterly, annually?): Not Applicable

If Monitoring Has Started, Indicate Last Completion Date: Not Applicable

Use Restrictions
The future use of any land related to this Corrective Action Unit (CAU), as
described by the above surveyed location, is restricted from any DOE or Air Force
activity that may alter or modify the containment control as approved by the state
and identified in the CAU Closure Report or other CAU documentation unless
appropriate concurrence is obtained in advance.

Comments: _See the Closure Report for additional information on the condition of the site(s) and any
monitoring and/or inspection requirements.

Submitted By: Date:

cc with copy of survey map (paper and digital (.dgn) formats):
CAU Files (2 copies)

P Ind-Sites' 1S Common Caw 487 LU'RFarm wnd



CAU 487 CADD/CR
Appendix E
Revision: 0

Date: 11/21/2001
Page E-4 of E-5

~oVE. . W X _ "\ N 4,189,828.0
p : E 519,064.8

Figure E.1-1
CAU 487 A17 Anomalies



CAU 487 CADD/CR
Appendix E
Revision: 0

Date: 11/21/2001
Page E-5 of E-5

Figure E.1-2
CAU 487 A8 Anomalies



Appendix F

Documentation of Housekeeping Closure Activities



FFACO CORRECTIVE ACTION SITE
HOUSEKEEPING CLOSURE VERIFICATION FORM

Closure Verification Date: May 7, 2001

CAS Number: RG 26-001-RGRV
General Location: Tonopah Test Range
Latitude: 37.85729463
Longitude: -116.7891387

CAU 487 CADD/CR
Appendix F
Revision: 0

Date: 11/21/2001
Page F-1 of F-5

CAU Number: 487, Thunderwell Site
Elevation: Approximately 6,000 ft
Northing: 4189797.369
Easting: 518549.351

Coordinate/Elevation Data Obtained from NORTH AMERICAN DATUM, 1927.

Site Access Route: Intersection of Avenues 25 and 57.

Waste Item(s) Originally at Site

Apparent Waste Type*

scrap metal, wires, wood, asbestos containing

scrap metal, asbestos containing, sanitary, salvageable

* Sanitary, Scrap Metal, Asbestos Containing, PCB, Salvageable, Hazardous, Radioactive, Mixed, Unknown, Other

CAS Prior to Cleanup
Photograph date: 3/2001
Typical Surface Debris Consolidated for Disposal

CAS After Cleanup
Photograph date: 5/7/2001

Current Site Description/Observations: Surface debris from across CAU 487 has been removed from the site for

disposal (see attached shipping paper and memos).

v No Further Action Required at Corrective Action Site

R. Lynn Kidman (Industrial Sites Project Manager)

QOriginal Signature in Project File  11/20/01

Corrective Action Coordinator/Designee

(Signature) Date




CAU 487 CADD/CR
Appendix F
Revision: 0

Date: 11/21/2001
Page F-2 of F-5

INTERNATIONAL ITLVRECORDOF . /-
CORPORATION Project Name Number Cost Code
CAU 487
Date: 11/5/01 Time: 14:20 CALL FROM x NAME: David Weston
CALLTO o
Other Participants - Name/Location/Representing: N/A CALL FROM 0 NAME: Jerry Elliston
CALLTO X
Telephone Number: 295-8181
Company Name: Westinghouse
Address:
Topic: Debris disposal from CAU 487 Thunderwell Site at TTR City: Tonopah Test Range
State: Zip Code:

Question:

Answer:

Summary (Decisions & Specific Actions Required by Named Persons):

Where was the disposal debris at the CAU 487 Thunderwell Site taken to?

After the proper radiological surveys were completed by ITLV, the wood debris was disposed of in the landfill at TTR, and the metal debris was
transported in two truckloads to the Nevada Test Site (NTS). Jerry also stated that the he believes that the metai debris was used for recycling. He also

said he would fax a copy of the paperwork for the NTS shippment.

Required Action:

None.

Signature and Date to affirn Concurrence of Participants (as appropriate).

Copy to Preparer

DOE/NVO IT Corporation BNC
Jeff Johnson
T e
Distribution: x Other Distribution (By Preparer)
Original to Project File David Weston
Copy to Project Manager

PAGE 1 OF 1




ams MM v aveas 1rna (uz ZYD 8460 WESTINGHOUSE v , V@,ooz
- CAU 487 CADD/CR

© seoosirRaaan PROPERTY REMOVAL AUTHORIZATION  AppendixF es
TONOPAH TEST RANGE rRvson 0 - 191653 &
Date: 11/21/2001
Page F-:% of F-7577 B
- ,
Vehicle No. £ -9§00.5 Vehicle Make <2225 ate AP0 /
Name Tty O 7SI ss# S SO- c£~0807°

The following property is authorized for removal from Tonopah Test Range:

Quantity _ Description including property and/or serial number

[ Lo T SArL LR2or e

e — _—
- ' ™

AN
/ < 78S - Yl N\

Anyone who knowingly converts to his own use, or the use of another, anyt{'uing of value belonging to the
United States Government may be subject to a maximum penalty of a $10,000 fine, or ten years
imprisonment, or both (PUBLIC LAW 772, 80th CONGRESS).

I certify that the property listed above is: E]Govemment owned

DCompany owned - DPe.rsonally_owned and is b%g removed
E Permanently D'I;émporarily, to be returped on STR7~06y
. ) Date
Final Destination of Property X7E '
<—/Signafure of Bearer

The authorized individuals, whose signaturé’é appear below, certify to the best of their knowledge and belief
that the above-listed property is not Gove ment-owned property coming under the jurisdiction of the DOE or—
the USAF, or if so, that such removal ha been approved by an authorized official.

Inspection: >7//cg,w‘ Jéujt__, Autforization:

— »
St Lo e A B D TR
Security Checkpoint for Property 7 \é—/-*‘"/“// Org.
Date: O§22-27  Time: OL¥ S Date: S0/ Time: /250,
Distribution: White Copy - Gate Yellow - Bearer Pink - Originator

ASI-TTR #15 :
"U.S. GPO: 1997-673-443/66000



-~ sma 1ve e9u UVIuv WESTINGHOUSE ‘ [hoo3

7 sressurmaasy PROPERTY REMOVAL AUTHORIZATION CAU 487 CADDICR . 3
TONOPAH TEST RANGE .  Awerixf - 19154  ~
Date: 11./21/2001

Page F-4 of F-5
TN T T T

\' Vehicle No. £ A5 00 1C/.’ Vehicle Make WM/’\&'

Name Tostty Hrcbdrsins Saloss Ss#

V530 ~dl—ogss—

The following property is authorized for removal from Tonopah Test Range:

Quantity ' Description including property and/or serial number
— '
[ LT S¥A 2 TRos D— / _

= ™~
N N )
< ' \] “3,/( — waa;/)\§
LS " 1,'7(’ e
.//f//(gu/ »" A
Y

= AN

Anyone who knowingly converts to his own use, or the use of another,}nyngg of value belonging to the
United States Government may be subject to a maximum penalty of a $10,000 fine, or ten years
imprisonment, or both (PUBLIC LAW 772, 80th CONGRESS).

| certify that the property listed above is: E}Govemment owned
[_]Company owned [_IPersonally owned and is being removed

[APermanentty [ Temporarily, to be returred/b 8:" . ? -0 (
rLV L2 oL

Final Destination of Property Ay TS .
0 Signatlre of Bearer

The authorized individuals, whose signatur/es appear below, certify to the best of their knowledge and belief
that the above-listed property is not Goverfiment-owned property coming under the jurisdiction of the DOE or
the USAF, or if so, that such removal hag’been approved by an authorized official. -

Inspection: “77Z&crc Do Aujfiorization:

Sot vx #l B LT CSFR S
SecurityCheckpoint for Properly ! /24 / Org.
Date: 65°27-0/  Time: ge v ™ Date: P27~ Time: /250 Z

Distribution: White Copy - Gate Yellow - Bearer Pink - Originator

ASITTR#15
“U.S. GPO: 1997-673-443/66000
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Memorandum

IT CORPORATION
To: Jeff Johnson Date: November 20, 2001
From: David Weston VM ' Page: 1 of 1

Subject: Disposal of Asbestos Containing Material (ACM) from Corrective Action Unit (CAU) 487

On November 1, 2001, ACM was located at CAU 487, Thunderwell Site. The ACM was inspected by a
certified asbestos inspector and pre-determined to contain asbestos for health and safety reasons. A sample was
taken from the ACM for confirmatory data. The remaining ACM was properly stored ina 55 gallon steel drum
at CAU 405 located in Area 3 at the Tonopah Test Range. The ACM was confirmed to contain asbestos
through the analysis and will be disposed of at the Nevada Test Site at a permitted landfill with the CAU 405

waste.

cc: Lynn Kidman
Jill Dale



Appendix G

Nevada Environmental Restoration Project
Document Review Sheet



CAU 487 CADD/CR
Appendix G
Revision: 0

Date: 11/21/2001

NEVADA ENVIRONMENTAL RESTORATION PROJECT Page G-1of G2
DOCUMENT REVIEW SHEET

1. Document Title/Number: Draft Corrective Action Decision Document/Closure Report for Corrective Action

. . 2.D ment Date:
Unit 487: Thunderwell Site, Tonopah Test Range, Nevada ocument Date

3. Revision Number: 0 4. Originator/Organization: IT Corporation

5. Responsible DOE/NV ERP Project Mgr.: Janet Appenzeller-Wing 6. Date Comments Due: October 15, 2001

7. Review Criteria: Full

8. Reviewer/Organization/Phone No.: John A. Wong, NDEP, 486-2866 9. Reviewer’s Signature:
10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/
Location
1) Section 2.2 Sentence is ambiguous and appears to be contradictory (i.e., Text changed to read, “During excavation it was planned Yes
Page 63 ...partial suite analyses for anomaly locations only during that samples from anomaly locations would be submitted for
Sentence excavation...if FSRs did not exceed FSLs, and ...no sample laboratory analysis only if the field-screening results (FSRs)
locations exceeded FSLs, then samples submitted for full suite...). exceeded field-screening levels (FSLs) or if extensive
Please clarify and modify the sentence as appropriate to. amounts or hazardous debris was uncovered. None of the

FSRs exceeded FSLs for excavation activities. However,
extensive debris was encountered at two locations. As a
result, all samples were sent for full suite analysis, which
consisted of total semivolatile organic compounds
(SVOCs), total Resource Conservation and Recovery Act
(RCRA) metals, explosives, total volatile organic compounds
(VOCs), tantalum, lithium, boron, isotopic uranium, and
gamma spectrometry for waste management purposes.”

2) Section 2.2 Sentence is ambiguous; please modify so that NDEP can interpret Text changed to read, “Analysis for samples sent to the Yes
Page 7Last the meaning of this sentence. laboratory were determined based upon FSRs. Samples
Paragraph4® that did not exceed FSLs were sent to the laboratory for

Sentence partial suite analysis (total SVOCs, total RCRA metals, and

explosives). Samples that exceeded FSLs were sent to the
laboratory for full suite analysis (partial suite plus total
VOCs, tantalum, lithium, boron, isotopic uranium, and
gamma spectrometry).”

P:\Doc-prod\487\Cadd_CR\Rev_O\App_G.fm
This is a draft, predecisional U.S. Department of Energy document and is not releasable to the public.



NEVADA ENVIRONMENTAL RESTORATION PROJECT
DOCUMENT REVIEW SHEET

CAU 487 CADD/CR
Appendix G
Revision: 0

Date: 11/21/2001
Page G-2 of G-2

10. Comment 11. Type* 12. Comment 13. Comment Response 14. Accept
Number/
Location
3) Appendix A The rationale stated here is invalid. The concentration of BEHP Text changed to read, “Total SVOC results for soil samples Yes
Page A-13 detected in sample THTA1399 was reported as 470,000 ug/kg, and | submitted for analysis above MRLs as established in the
i qualified as estimated, which is an indication that the true CAIP (DOE/NV, 2001) are found in Table A.3-2. Sample
Sijt'on A2.2.7 concentration could be higher (or lower). The PAL for BEHP is gggizremggéﬁgféw:g?z'it?]?ﬁeiaf;]pﬁhﬁggﬁloaﬁg\)/er
2" Sentence 180,000 ug/kg. To state that “contamination is not an issue...” the sample THTA1318 did not gxcee)(/i FPALS for ahy '
based on ratlon_al_e that the dupllcgte sampl_e concentration was analytes. Bis(2-ethylhexyl) phthalate is a commonly used
below the PAL is inadequate and inappropriate. Provide additional plasticizer used to make the coverings for wires and
rationale to support the claim that there is no SVOC contamination everyday household and industrial items (Syracuse, 2000).
(i.e., what are the SVOC results for neighboring samples collected in | The sample collection log and geology borehole log noted
the area?). If such rationale cannot be provided, NNSA/NV should | that plastic covered wires and debris were present at the
follow the actions described in the CAIP for exceedence of PALs. interval where the samples were collected. The sample
collected below the exceeded interval, THTA1320, had
bis(2-ethylhexyl) phthalate that exceeded MRLs but did not
exceed PALs. Eight other samples exceeded the MRL for
bis(2-ethylhexyl) phthalate, and the results did not meet nor
exceed the PALs.”
4) Appendix E The CAU Use Restriction Information provided in this appendix Additional text was added to Section 2.4. Yes
should contain a text description and pertinent discussion. Also, the
distribution list for this document and Use Restriction should include o )
USAF, Nellis AFB (E. V. Hopper). The draft CADD/CR was distributed FO USAF,- Nellis AFB (E.
V. Hopper); however, they were not included in the draft
document distribution list. The distribution list was corrected
for the final document.

2 Comment Types: M = Mandatory, S = Suggested.
Return Document Review Sheets to DOE/NV Environmental Restoration Division, Attn: QAC, M/S 505.

P:\Doc-prod\487\Cadd_CR\Rev_O\App_G.fm

This is a draft, predecisional U.S. Department of Energy document and is not releasable to the public.
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Distribution
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RECORD OF TECHNICAL CHANGE

Tochaicsl Change No, 1 Pago__1__of 1
Project/Yob No. 224 Due 120102
mmbNmW

m
The fallawiag technical changes (inctuding justification) are roquested by:

Jeff Johpaoo TaskMaoager
Name) (Ttle)

Justification; This Record of Technical Change (ROTC) is required to be cansistent with FFACO guldelinas for
Use Restriction informetion in the Correotive Lction Decision Document/Closure Report for CAU 487:
Tinenderwell Site, Tonopah Test Range, Nevada, Rov. 0, DOE/NV 761,

Changes
Appendix E, Pages B-3 through E-5: Replace Use Restriction information for CAS RG-26-001-RGRV with modified
Use Restriction information (see attached pages).

The project time will be (Inoreased)(Dearcased)(Unchanced) by approximatsly =0 days.

Applicable Projsct-Specific Document(s): Corrective Aotion Decisian Document/Closure Report for CAU €87:

Thundsrwell Sise Test Nevada, Rev. D, DOE/NV 761 (November, 2001).
Approved By: W% _‘&él
Appeneslier-Wi
Joduaerial Bires Projoot

MGM@
Chiont Notified Yer _X No
NDEP Coacuirence:

Congract Chango OrderRequired Yos . No__
‘Conursct Change Order No.

. 02
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CAU Use Restriction Information
N

CAU Number/Description: _ CAU 487, Thunderwell Site

Applicable CAS Numbers/Descriptions: _CAU RG 26-001-RGRV, A17 Anomalies

Contact (organization/project): _DOE/NV Industrial Sites Project Manager

Surveyed Area (UTM, Zone 11, NAD 27, meters):
Northwest Corner E=519017.4 N=4189841.9
- Northeast Corner E=519064.5  N=4189846.0
Southeast Corner E=519064.8 N=4189828.0
Southwest Corner E=519021.0 N=4189822.0

Survey Date: _5/16/01 Survey Method (GPS, etc.): GPS

Site Monitoring Requirements: None

Required Frequency (quarterly, annually?): Not Applicable

If Monitoring Has Started, Indicate Last Completion Date: Not Applicable

Use Restrictions
The future use of any land related to this Corrective Action Unit (CAU), as
described by the above surveyed location, is restricted from any DOE or Air Force
activity that may alter or modify the containment control as approved by the state
and identified in the CAU Closure Report or other CAU documentation unless
appropriate concurrence is obtained in advance.

Comments: _The use restriction is for subsurface contamination . There are no monitoring or

inspection requirements associated with this Use Restriction. See the Closure Report for additional

information on the condition of the site. The restricted area is identified by postings.

Submitted By: S Ceri (2L Date: 12/11/02
Kevin Cabble

cc with copy of survey map (paper and digital (.dgn) formats):

CAU Files (2 copies) '

P:Ind-Sites\IS_Common'use restrictions\CAU 487 8A subsurface.wpd
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CAU Use Restriction Information
e

CAU Number/Description: _ CAU 487, Thunderwell Site

Applicable CAS Numbers/Descriptions: _CAU RG 26-001-RGRV, A8 Anomalies

Contact (organization/project): _DOE/NV Industrial Sites Project Manager

Surveyed Area (UTM, Zone 11, NAD 27, meters):
Northwest Corner E=518555.0 N=4189779.0
Northeast Corner E=518585.5 N=4189779.1
Southeast Corner E=518575.6 N=4189765.8
Southwest Corner E=518551.0 N=4189774.0

Survey Date: _5/16/01 Survey Method (GPS, etc.): GPS

Site Monitoring Requirements: None

Required Frequency (quarterly, annually?): Not Applicable

If Monitoring Has Started, Indicate Last Completion Date: Not Applicable

Use Restrictions
The future use of any land related to this Corrective Action Unit (CAU), as
described by the above surveyed location, is restricted from any DOE or Air Force
activity that may alter or modify the containment control as approved by the state
and identified in the CAU Closure Report or other CAU documentation unless
appropriate concurrence is obtained in advance.

Comments: _The use restriction is for subsurface contamination . There are no monitoring or
inspection requirements associated with this Use Restriction. See the Closure Report for additional

information on the condition of the site.

Submitted By: %~y (2 LLL Date: 12/11/02
Kevin Cabble

cc with copy of survey map (paper and digital (.dgn) formats):

CAU Files (2 copies)

P:Ind-Sites\IS_Commonuse restrictions\CAU 487 8A subsurface wpd
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RECORD OF TECHNICAL CHANGE

Technical Change No. _2 Page 1 _of 1
Project/Job No. Industrial Sites Date
Project/Job Name _—Cerrective-Actiondnvestization PlanforCAU 487: Thunderwel] Site, TTR

The following technical changes (including justification) are requested by:
{.aura Pastor Project Task Manager

{(Name) (Title)

Description of Change

1. Section 2.4 Justification for No Further Action, page 9. Replace the last paragraph with the following two
paragraphs:

" “A use restriction will be placed on location A17 where surface/subsurface steel structures exist, and
location A8 where extensive underground debris below three feet below ground surface remains. These
use restrictions are shown on Figure A 2-1, E.2-4 and E.4-4. There are no hazardous materials associated
with the use restrictions. Maintenance or replacement of the existing road and utilities can be conducted
without prior approval from NDEP. A post-closure inspection is associated with both use restrictions.”

*  “The post closure inspection of CAS RG-26-001-RGRV will consist of semi-annual (twice per year)
visual inspections of the monument markers and postings to verify that they are in-place, intact, and
readable. Visual inspections of the monuments and signage, and indications of ground disturbance within
the use restriction area will be conducted. Observations and any medifications and/or repairing to the
monuments or posting will be included in the Tonopah Test Range Post-Closure Inspection Annual
Report.”

2. Appendix A, Page 4: Replace Figure A.2-1 with updated Figure (attached).

3. Appendix E, Pages E-1 through E-4: Replace all pages with modified use restriction information and
Figures E.1-1 and E.1-2 for CAS RG-26-001-RGRY (attached).

Justifieation: This ROTC is required to include semi-annual ingpections and for consistency with FFACO
guidelines for use restriction information in the Corrective Action Decision Document/Closure Report for
Corrective Action Unit 487: Thunderwell Site, Tonopah Test Range, Nevada, Revision 0, November 2001.

The project time will be (Increased)(Decreased)(Unchanged) by approximately _ 0 days.

Applicable Project-Specific Document(s): Corrective Action Decision Document/Closure Report for

Corrective Action Unit 487:Thunderwell Site, Tonopah Test Range, Nevada, Revision 0, November 2001.

Approved By: /sl Janet Appenzeller-Wing Date Qa / 7y {‘o 2

Jagpt Appenz er@_%ng, Proj ‘,ct"Ma‘Eager
Industriat Project /7

/s/ Monica Sanchez

Moni%( Sanchez, Actinig D'ﬁsion gircclor
Environmental Restorati ixist

/
Nevada Department of Environmental Protection

Date 2 v A0

Date
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RECORD OF TECHNICAL CHANGE

Technical Change No. 2 Pagc. i of

Project/Job No, Industrial Sites Date,
Project/Job Name 4 - 07, el Si

The following technical changes (mc!udmg_mmﬂcatxon) are requcst:d by:

Laurs Pastor
(Name) (Title)

Description of Change

1. Section 2.4 Justification for Na Further Actlon, page 8. Replyce the last paragraph with the following twa
paragraphs:

* YA use restriction will be placed on location A17 where sucface/subsurfiace stee] structures exigt, and
locarion A3 where extensive upderground debris below three feet below ground surface remaing, These
use restrictions are shown on Figure A2-1, B.2-4 and B.44. Thetr are no hazardous materials associated
with the use rertrictions. Malmenance or replacament of the existing road and ntilitics can be conducted
without prior approval from NDEP. A post-closure inspection is sasocisted with both use restrictions.”

*  “The pott clogure intpection of CAS RG-26-00Y-RGRV will consist of semi-annual (twice per year)
visual inspections of the monument markers and postings to verify that they are in-place, intact, and
readable. Vispal inspections of the monaments and signage, and indications of ground disturbanco within
the use restriction area will bs conducted. Observations and any modifications end/or repairing to the
manuments oF posting will be included in the Tonopak Test Ranga Post-Closurs Inspection Annol
Report”

2. Appendix A, Page 4t Rsplace Figure A.2-1 with updated Figure (amachad).

3. Appendix E, Pipu E-1 throngh E-4: Replace all pagea with modlfied use restriction information and
Figures E.1-1 and E.}-2 for CAS RG-26-001-RGRYV (atached),

Justifieation: This ROTC s required to include semi-antual inspectiona and for consistency with FFACO
guidel!nes for use restriction mformnation in the Corrective Action Decision Dooument/Clorure Report for
Corrective Action Unit 487:Thunderwell Site, Tonopah Test Range, Nevada, Revisiap 0, November 2001.

The project time will be (Increased)(Decreased)(Inchanged) by approximately __0 days.
[FRRRRRRER s = T e e

Applicable Project-Specific Docurnent(s): Corrective Action Decision Docoment/Closure Report for

Correctiye Action Unit 487 Thunderwell Site, Tonopsh Test Rawnge, Nevads, Revigion 0, November 2001,

/sl Janet Appenzeller-Wing Duis G2

Approved By: o
g

Project

/s/ Monica Sanchez P
Do #E;AQ..L
qumnd@mhem
§1 ——
/s/ Don Elle Daé{_}o!o:{
Nevado Depariment of Brvironmental Protection

d £88¢ 98Y ¢0L 'ON Xui NOILO3L0dd AN AN Hd £1:¢0 NHL #002-10-10f



s:.raq..x
v,.ﬁ‘”w&.ﬁwfzwﬂv_f .&rs

o
& L -
s &% e
O«© &5 - T~
5557 3 | G 0
S S8 Ly o<
N
25389 N -
gL oo 1gA
o
L
o~ O
PR«
<m ©
D w0
5 ©0 ¢
@]
e S
= 2
® o
Q %
g S uw

82

89,

N4

i
bt 3!

%y ..»_o.:. c,....v.wfw

93
ol

e

St
L "
gt S e
.ﬂ_....-..;).. .-
MRS

w
2 09
-
(]
=2 I
. e 2
[+D]
=
S
~
2 B
o =lo S |
fany e
L v g 2
= f <
- i
o W
mM
ol = .
5 £ EE
L B ==
= o oo
< A =
o = o
£E ©5
c = S
= = 2
m L = =
) SR iy
_?.‘...»1& e o e = = g
A 7, Y .0 - W wH.” 1...tr.
SR g 22 E5 5
ST TAG s eV = .rnu N =
g W .2~ &
S |\ e g eg
v .m..wﬂ.‘.: < Zl o —
o
. woooosly Wo0s80I¥ woogeery w681y W098eI
| 1 L 1 L

ubp g esnretse L eAGAY OV B PO0Z-NNr-£0



CAU 487 CADD/DR
Appendix E

Date: 11/21/2001
‘Page E-1 of E-4

CAU Use Restriction Information

CAU Number/Description: _ CAU 487, Thunderwell Site

Applicable CAS Numbers/Descriptions: _CAS RG 26-001-RGRV. A17 Anomalies

Contact (organization/project): _NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM, Zone 11, NAD 27, meters):
Northwest Corner E=519017.4 N=4189841.9
Northeast Corner E=519064.5 N=4189846.0
Southeast Corner E=519064.8 WN=4189828.0
Southwest Corner E=519021.0 N=4189822.0

Survey Date: _5/16/01 Survey Method (GPS, ete.): GPS

Site Monitoring Requirements: Inspections of postings and monuments.

Required Frequency (quarterly, annually?): Semi-annual

If Monitoring Has Started, Indicate Last Completion Date: Not Applicable

Use Restrictions
The future use of any land related to this Corrective Action Unit (CAU), as
described by the above surveyed location, is restricted from any DOE or Air
Force activity that may alter or modify the containment control as approved by
the state and identified in the CAU Closure Report or other CAU
documentation unless appropriate concurrence is obtained in advance.

Comments: This Use Restriction is for surface/subsurface debris only. The restricted area is
identified with corner monuments and postings. Semi-annual post-closure inspections will be
conducted to ensure postings and monuments are intact and in-place. Maintenance or
replacement of the existing road and utilities can be conducted without prior approval from
NDEP. See the Corrective Action Decision Document/Closure Report for additional information

on the condition of the site.

Submitted By:_/S/ Kevin Cabble Date: &-77-0%
Kevin Cabble, NNSA/NSO Task Manager

cc with copy of survey map (paper and digital (.dgn) formats):
CAU Files (2 copies)



CAL 487 CADD/CR

Appendix E

Date: 11/21/2004

Page E-2 of E-4
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CAU 487 CADD/DR
Appendix E

Date: 11/21/2001
Page E-3 of E-4

CAU Use Restriction Information

CAU Number/Description: __CAU 487, Thunderwell Site

Applicable CAS Numbers/Descriptions: _CAS RG 26-001-RGRV. A8 Anomalies

Contact (organization/project): _NNSA/NSO Industrial Sites Project Manager

Surveyed Area (UTM, Zone 11, NAD 27, meters):
Northwest Comer E=518555.0 N=4189779.0
Northeast Corner E=518585.5 N=4189779.1
Southeast Corner E=518575.6  N=4189765.8
Southwest Corner E=518551.0 N=4189774.0

Survey Date: _5/16/01 Survey Method (GPS, ete.): GPS

Site Monitoring Requirements: Inspection of postings and monuments

Required Frequency (quarterly, annually?): Semi-annual
If Monitoring Has Started, Indicate Last Completion Date: Not Applicable

Use Restrictions
The future use of any land related to this Corrective Action Unit (CAU), as
described by the above surveyed location, is restricted from any DOE or Air
Force activity that may alter or modify the containment control as approved by
the state and identified in the CAU Closure Report or other CAU
documentation unless appropriate concurrence is obtained in advance.

Comments: This Use Restriction is for subsurface debris only. The restricted area is
identified with corner monuments and postings. Semi-annual post-closure inspections will
be conducted to ensure postings and monuments are intact and in-place. Maintenance or
replacement of the existing road ang utilities can be conducted without prior approval from
NDEP. See the Corrective Action Decision Document/Closure Report for additional

information on the condition of the site.

/s/ Kevin Cabble Date: £ -/7-&%

Submitted By: -
Kevin Cabble, NNSA/NSO Task Manager

cc with copy of survey map (paper and digital (.dgn) formats):
CAU Files (2 copies)
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FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (FFACO)
RECORD OF TECHNICAL CHANGE (ROTC)

Corrective Action Unit (CAU) Number: 487
CAU Description: Thunderwell Site (TTR)
CAU Owner: Industrial Sites - Environmental Restoration (ER)

ROTC No. DOE/NV--761-ROTC 3 Page 1 of 11

Document Type _Corrective Action Decision Document/Closure Report (CADD/CR) Date 11/19/2019

The following technical changes (including justification) are requested by:

Tiffany Gamero Long-Term Monitoring Activity Lead
Requestor Name Requestor Title
Description of Change: Justification:
1. This ROTC replaces the Use Restriction (UR) information listed in the 1. Some changes in the UR requirements from those found in closure

documentation for CAU 487. documents have been subsequently modified in letters, memos, and
inspection reports. This has resulted in difficulty in determining

UR forms have been updated to list all UR requirements, including but current post-closure requirements. A review of the post-closure

not limited to: post-closure site controls (signs, fencing, etc.), requirements for this CAU has been conducted to ensure that all

inspection and maintenance requirements, and Geographic requirements have been identified and documented on the new UR

Information Systems (GIS) coordinate information. The UR form. The new UR form was developed to be inclusive of all

requirements and form(s) included in this ROTC represent the current requirements for long-term monitoring and standardize information

corrective action requirements for each Corrective Action Site (CAS) in contained in the URs consistent with current protocols.

this CAU and supersede information concerning corrective action and
post-closure requirements in existing documentation.

2. UR boundary coordinate values changed due to conversion from 2. UR boundary coordinates need to be in one standardized coordinate

North American Datum (NAD) 1927 to NAD 1983 for CAS RG-26-001- system.,
RGRV.




FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (FFACO)
RECORD OF TECHNICAL CHANGE (ROTC)

Corrective Action Unit (CAU) Number: 487
CAU Description: Thunderwell Site (TTR)
CAU Owner: Industrial Sites - Environmental Restoration (ER)

ROTC No. DOE/NV--761-ROTC 3 Page 2 of 11
Document Type _ Corrective Action Decision Document/Closure Report (CADD/CR) Date 11/19/2019
Schedule Impacts:

No impacts to schedule.

ROTC applies to the following document(s):

» US. Department of Energy, National Nuclear Security Administration Nevada Operations Office. 2001. Corrective Action Decision Document/Closure

Report for Corrective Action Unit 487: Thunderwell Site, Tonopah Test Range, Nevada, Rev. 0, DOE/NV--761. Las Vegas, NV.
e ROTC 1 for CAU 487 CADD/CR (DOE/NV--761), dated 12/11/2002.
e ROTC 2 for CAU 487 CADD/CR (DOE/NV--761), signed 06/30/2004.



FEDERAL FACILITY AGREEMENT AND CONSENT ORDER (FFACO)
RECORD OF TECHNICAL CHANGE (ROTC)

Corrective Action Unit (CAU) Number: 487
CAU Description: Thunderwell Site (TTR)
CAU Owner: Industrial Sites - Environmental Restoration (ER)

ROTC No. DOE/NV--761-ROTC 3 Page 3

Document Type _Corrective Action Decision Document/Closure Report (CADD/CR) Date

of

11/19/2019

11

AR F e 125/ 20
Tiffany‘Gw,(ero L// '
Activity Lead
Environmenta\l Mana ent (EM l\{evad Program
/ A /M‘;—— Date /Z,'/f//f
Bill Wilborn 4

Deputy Program Manager, Operations
Environmental Managemepqt (EM) Nevada Program

“(\\\ Date ( 9}// ﬁ{// 7

Zok Christine Andres
Chief, Bureau of Federal Facilities
Nevada Division of Environmental Protection (NDEP)




URRG-26-001-RGRYV, Rev. 3

U.S. Department of Energy, Environmental Management Nevada Program

Use Restriction Information

General Information

Use Restriction (UR) Type(s):

Corrective Action Unit (CAU) Number & Description:

Corrective Action Site (CAS) Number & Description:

CAU/CAS Owner:

Note:

FFACO Only

487 - Thunderwell Site (TTR)

RG-26-001-RGRYV - Thunderwell Site

Industriat Sites - ER

N/A

Section |. Federal Facility Agreement and Consent Order (FFACO) UR

Basis for FFACO UR

Summary Statement: This FFACO UR is established to protect workers from inadvertent exposure to
uncontaminated debris.

FFACO UR Physical Description

Surveyed Area (UTM, Zone 11, NAD 83, meters):

UR Boundary UR Point! Eas;ting2 Northingz
1 518,496 4,189,964
2 518,472 4,189,972
REACO 3 518,476 4,189,977

Boundary 1
4 518,506 4,189,977
5 518,496 4,189,964
1 518,942 4,190,020
2 518,938 4,190,040

FFACO

Boundary 2 3 518,985 4,190,044
4 518,985 4,190,026
5 518,942 4,190,020

UR Points are listed clockwise beginning at the southernmost point. If multiple points share the southernmost Northing

coordinate, the easternmost point is listed as Point 1.

2UR coordinate values presented herein were transformed from the North American Datum of 1927, and rounded to the

nearest meter; resultant coordinates may not reflect the original precision of values contained within the source GIS data set.

CAU 487 / CAS RG-26-001-RGRV

UR is effective upon acceptance by NDEP,

Page 1 of 4



URRG-26-001-RGRV, Rev. 3

U.S. Department of Energy, Environmental Management Nevada Program
Use Restriction Information

Boundary Applies to: Both Surface and Subsurface

Depth is unknown.

Survey Source:  GPS

FFACO UR Requirements

Site Controls:

This FFACO UR is recorded as described in Section IV. Recordation Requirements to restrict activities
within the area by the coordinates listed above and depicted in the attached figure without prior
notification of NDEP unless the activities are conducted under the provisions of 10 CFR, Part 835,
Occupational Radiation Protection and 10 CFR, Part 851, Worker Safety and Health Program.

Control Criteria
Monuments Present and standing.
Signage Present and legible.

Inspection Frequency: Annual

Additional Considerations:

Consideration Criteria

None None

Requirements Comments: N/A

Section Il. Administrative UR

An Administrative UR is not identified for this site.

CAU 487 / CAS RG-26-001-RGRV

Page 2 of 4
UR is effective upon acceptance by NDEP.



URRG-26-001-RGRYV, Rev. 3

U.S. Department of Energy, Environmental Management Nevada Program
Use Restriction Information

Section Ill. Supporting Documentation

UR Source Document(s)

ROTC 3 for CAU 487 CADD/CR (DOE/NV--761), dated 11/19/2019.

Murphy, T.H., Nevada Division of Environmental Protection, Bureau of Federal Facilities. 2006. Letter to J.B. Jones
(NNSA/NSO) titled NNSA/NSO Request to Reduce the Frequency of Post-Closure Monitoring of Corrective
Action Units (CAU) 400, 404, 407, 423, 424, 426, 427, 453, and 487 at Tonopah Test Range (TTR), Nevada, 5
December. Las Vegas, NV.

ROTC 2 for CAU 487 CADD/CR (DOE/NV--761), signed 06/30/2004.

ROTC 1 for CAU 487 CADD/CR (DOE/NV--761), dated 12/11/2002.

U.S. Department of Energy, National Nuclear Security Administration Nevada Operations Office. 2001. Corrective

Action Decision Document/Closure Report for Corrective Action Unit 487: Thunderwell Site, Tonopah Test Range,
Nevada, Rev. 0, DOE/NV--761. Las Vegas, NV.

Attachments

+ FFACO UR Boundary Maps (UTM, Zone 11, NAD 83 meters)
» Supplemental Information Figure (UTM, Zone 11, NAD 83 meters)

Section IV. Recordation Requirements

Recordation:

The above UR(s) are recorded in the:
» FFACO Database
+  NNSA M&O Contractor GIS
» USAF (Nellis Air Force Base Range Operations) GIS
» EM Nevada Program CAU/CAS Files

CAU 487 / CAS RG-26-001-RGRV
Page 3 of 4
UR is effective upon acceptance by NDEP.



URRG-26-001-RGRV, Rev. 3

U.S. Department of Energy, Environmental Management Nevada Program
Use Restriction Information

— —
— —

Section V. EM Nevada Program Approval

. ;,// 6/ g |

{ ,/ : 7 . » &
¢/ C 7’}’74‘/””’4/5-"""'/ Date: /2 /) / 27
77

Tiffany Ga;i?éro Li/

Activity Lead
EM Nevada Program

CAU 487 / CAS RG-26-001-RGRV
Page 4 of 4
UR is effective upon acceptance by NDEP.
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Supplemental Information Figure

The attached supplemental information figure(s) are included to
capture site feature information that was available in previous

iterations of this Use Restriction (UR) to prevent loss of that
information.
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