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Executive Summary

This Corrective Action Decision Document/Closure Report has been prepared for Corrective Action
Unit 266, Area 25 Building 3124 Leachfield, in accordance with the Federal Facility Agreement and
Consent Order (FFACO, 1996). Corrective Action Site 25-05-09 is the only Corrective Action Site
within Corrective Action Unit 266. Data collected during the field investigation activities showed
evidence of contamination at this site in the soil, septic tank, and distribution box. The Corrective
Action Decision Document and Closure Report have been combined into one report because the
contaminants of concern were either not present in the soil, or present at concentrations not requiring
corrective action. Contaminants identified within the septic tank and distribution box have been
adequately addressed.

The purpose of this Corrective Action Decision Document/Closure Report is to justify and
recommend that no corrective action is required at Corrective Action Unit 266. To achieve this, the
following actions are required:

* Review the current site conditions, including the concentration and extent of contamination.
* Document closure of the Corrective Action Unit.

From February 10 through May 25, 1999, corrective action investigation activities were performed as

set forth in the Corrective Action Investigation Plan (DOE/NV, 1999). The purpose of the corrective
action investigation is described as follows:

» Identify the presence, distribution, and concentration of contaminants of potential concern at
the Corrective Action Unit.

» Determine the vertical and lateral extent of contaminants of potential concern.

* Provide sufficient information and data to develop appropriate corrective actions for the
Corrective Action Unit.

Analytes detected during the corrective action investigation were evaluated against preliminary action
levels to determine contaminants of concern for Corrective Action Unit 266. Analysis of the data
generated from corrective action investigation activities indicates the preliminary action levels were

not exceeded for total volatile organic compounds, total semivolatile organic compounds, total
petroleum hydrocarbons, polychlorinated biphenyls, total Resource Conservation and Recovery Act
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metals, gamma-emitting radionuclides, isotopic uranium, isotopic plutonium, and strontium-90 for
any of the soil samples collected from Corrective Action Unit 266. However, contaminants of
concern were identified in two soil samples and within the septic tank and distribution box. The
isotopic americium concentrations in two soil samples exceeded preliminary action levels. Because
the calculated dose from the residual americium-241 resultsin the soil is less than the 100 millirems
per year limit established by U.S. Department of Energy (DOE) Order 5400.5 (DOE, 1993), no

corrective action is necessary for the soil.

Closure activities were performed to address the contaminants of concern identified within the septic
tank and distribution box. Based on the results of the closure activities, no further corrective actionis
necessary for these structures.

The U.S. Department of Energy, Nevada Operations Office provides the following recommendations:

* No corrective action is required at Corrective Action Unit 266.
* No corrective action plan is required.

* A Notice of Completion to the U.S. Department of Energy, Nevada Operations Office, is
requested from the Nevada Division of Environmental Protection for the closure of Corrective
Action Unit 266, Area 25 Building 3124 Leachfield (Corrective Action Site 25-05-09).

» Corrective Action Unit 266 should be moved from Appendix Il to Appendix IV of the
Federal Facility Agreement and Consent Order.

No use restrictions are required to be placed on Corrective Action Unit 266 because the investigation
revealed soil contamination to be less than the 100 millirems per year limit established by DOE
Order 5400.5 (DOE, 1993). The septic tank and distribution box have been closed in accordance with
applicable regulationg\vada Administrative Code 444.818 [1997]).
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1.0 Introduction

This Corrective Action Decision Document/Closure Report (CADD/CR) has been prepared for
Corrective Action Unit (CAU) 266, Area 25 Building 3124 Leachfield, in accordance with the
Federal Facility Agreement and Consent Order (FFACO) that was agreed to by the U.S. Department
of Energy, Nevada Operations Office (DOE/NV); the Nevada Division of Environmental Protection
(NDEP); and the U.S. Department of Defense (FFACO, 1996). Corrective Action Site (CAS)
25-05-09 isthe only CASwithin CAU 266. The CADD and CR have been combined into one report
because sample data collected during the corrective action investigation indicated that contaminants
of concern (COCs) were either not present in the soil, or present at concentrations not requiring
corrective action.

Corrective Action Unit 266 islocated in Area 25 at the Nevada Test Site (NTS) in Nevada. The NTS
Is approximately 65 miles (mi) northwest of Las Vegas, Nevada (Figure 1-1 and Figure 1-2).

1.1  Purpose

This CADD/CR provides justification for no further action at CAU 266. Thejustification is based on
the results of investigative activities conducted in accordance with the Corrective Action
Investigation Plan for Corrective Action Unit 266, Area 25 Building 3124 Leachfield, Nevada Test
Ste, Nevada (DOE/NV, 1999a) and the Work Plan for Leachfield Corrective Action Units: Nevada
Test Ste and Tonopah Test Range, Nevada (DOE/NV, 1998).

1.2  Scope

The scope of this CADD/CR isto justify and recommend that no corrective action is required at
CAU 266. To achieve this scope the following actions are required:

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

+« Document closure of the CAU.
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1.3 CADD/CR Contents

This CADD/CR isdivided 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: summarizesthe investigation field activities,
the results of the investigation, and the justification for no further action.

Section 3.0 - Recommendation: recommends no further action is required at the CAU and requests a
Notice of Completion.

Section 4.0 - References. provides alist of al referenced documents.

Appendix A - Corrective Action Investigation Report for CAU 266: Building 3124 Leachfield,
Nevada Test Ste, Nevada.

Appendix B - Radiological Walkover Survey Report

Appendix C - Closure Activities Summary

Appendix D - Waste Generator Approval Process Flow Diagram
Appendix E - Responses to NDEP Comments

All work was performed in accordance with the following documents:

» Corrective Action Investigation Plan for Corrective Action Unit 266, Area 25 Building 3124
Leachfield, Nevada Test Site, Nevadey. 1, DOE/NV--529 (DOE/NV, 1999a)

*  Work Plan for Leachfield Corrective Action Units: Nevada Test Ste and Tonopah Test
Range, Nevada, Rev. 1, DOE/NV--514 (DOE/NV, 1998).

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

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

The following sections describe and summarize the results of the investigation activities conducted at
CAU 266. For detailed investigation results, please refer to Appendix A.

2.1 Investigation Activities

From February 10 through May 25, 1999, corrective action investigation activities were performed as
set forth in the Corrective Action Investigation Plan (CAIP) (DOE/NV, 1999a). The purpose of the
investigation is described as follows:

» Identify the presence and concentrations of contaminants of potential concern (COPCs) at the
CAU.

» Determine the vertical and lateral extent of COPCs.
* Provide sufficient information and data to develop appropriate corrective actions for the CAU.

The investigation activities were conducted in three stages. The activities for each stage are
summarized below:

Stage |

* The first stage was conducted on February 10 and 11, 1999, and is summarized as follows:
sampled the contents of the septic tank and distribution box using hand tools for the collection
of liquid and sludge samples. Two sludge and four liquid samples were collected and
submitted for laboratory analyses.

* Field screened sludge samples for volatile organic compounds (VOCs) and alpha, beta, and
gamma emitters.

* Analyzed sludge and liquid samples for total VOCs; total semivolatile organic compounds
(SVOCs); totaResource Conservation and Recovery Act (RCRA) metals; total petroleum
hydrocarbons (TPH) as diesel/oil, polychlorinated biphenyls (PCBs), gamma-emitting
radionuclides, isotopic uranium, isotopic plutonium, isotopic americium, and strontium-90.
Additionally, the sludge samples were analyzed according to the toxicity characteristic
leaching procedure (TCLP) for VOCs, SVOCs, and RCRA metals.

« Evaluated sample analytical results from Stage | to guide Stage III.
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Stage 11

The second stage of the investigation consisted of a video mole and radiation survey of the discharge

and outfall piping to identify the collection system and lines leading into the leachfield. The

objectives of the video mole survey were to identify tie-ins, outfalls, broken pipes, and radiation in
pipes. The second stage occurred from March 22 through 26, 1999, and April 20, 21, and 28, 1999.
No sampling was conducted during this stage.

Stage Il

The third (main) stage of the investigation consisted of determining the leachfield piping

configuration using abackhoe, and soil sampling using a Geoprobe® and arotary sonic drill rig. This

stage occurred from April 28 through May 25, 1999, and is summarized as follows:

2.2

Excavated with a backhoe to identify the leachfield piping configuration and to stake
sampling locations.

Drilled 15 boreholes within the leachfield to collect soil samples below the leachrock for
laboratory analyses.

Conducted field screening for radiological constituents and VOCs. Conducted visual field
screening and logged soil cuttings to assess the site geology.

Collected soil samples for bioassessment and geotechnical analysis from below the base of the
leachfield.

Analyzed soil samples for VOCs, SVOCs, RCRA metals, TPH-diesel/oil, and PCBs. More
than 25 percent of the samples submitted to the laboratory were also analyzed for
gamma-emitting radionuclides, isotopic uranium, isotopic plutonium, isotopic americium, and
strontium-90.

Results

Analysis of the data generated from corrective action investigation activities conducted at CAU 266,

Area 25 Building 3124 Leachfield, indicates the following:

The preliminary action levels (PALs) were not exceeded in soil samples for total VOCs, total
SVOCs, TPH, total PCBs, total RCRA metals, gamma-emitting radionuclides, isotopic
uranium, isotopic plutonium, and strontium-90 for any of the samples collected from the site.
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» The isotopic americium (americium-241) concentrations in two soil samples exceed PALs;

therefore, americium-241 is a COC at CAU 266. The calculated dose from the residual
americium-241 in the solil results is less than the 100 millirems per year (mrem/yr) limit

established by U.S. Department of Energy Order 5400.5 (DOE, 1993).

* Analytical results from liquid samples collected from the septic tank indicated detection of
COPCs to include 1,4-dichlorobenzene, p-isopropyltoluene, trichloroethene,
bis(2-ethylhexyl)phthalate, americium-241, uranium-234, and uranium-238. There were no
toxicity characteristic chemical COPCs detected above the regulatory levels. Uranium
isotopes were detected in ratios that were determined to constitute “added radioactivity.”

* Analytical results from sludge samples collected from the septic tank and distribution box
indicated detection of COPCs to include americium-241, americium-243, cesium-137,
uranium-234, uranium-238, and potassium-40. Americium-241 was detected at levels which
were determined to constitute “added radioactivity.” Aroclor-1260 was detected at
2,200 micrograms per kilogramd/kg) which is below the regulatory level of 50 milligrams
per kilogram (mg/kg). Diesel-range organics were detected in the septic tank sludge at
1,400 mg/kg, which exceeds the Nevada regulatory level of 100 mg/kg, and in the distribution
box at 78 mg/kg.

* Analytical results from sludge samples collected from the septic tank and distribution box and
processed using the TCLP method indicated detection of COPCs to include barium, cadmium,
and lead. None of these COPCs were detected above the toxicity characteristic regulatory
levels.

» The geologic conditions revealed that the soil within the leachfield is comprised of alluvial
fan soil that is poorly sorted with abundant gravel and cobbles. Thin lenses of sand and silt
were present at some locations. The soil beneath the leachrock was a poorly sorted, silty
gravelly sand with abundant pebbles, some gravel, and a few cobbles.

* The geotechnical and bioassessment samples will not be submitted for analysis because the
results will not significantly benefit the corrective action decision process.
Details of the methods used and results found during the investigation are pres@pigehitix A
Based on these results, the CAU 266 site has been adequately characterized.

2.3 Need for Corrective Action

Analytes detected during the corrective action investigation were evaluated against PALs to
determine COCs for CAU 266. Contaminants of concern were identified in two soil samples and
within the septic tank and distribution box. Because the calculated dose from the residual
americium-241 results in the solil is less than the 100 mrem/yr limit established by DOE Order 5400.5
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(DOE, 1993), no corrective action is necessary for the soil. Information supporting the dose
assessment calculationsis contained in Attachment 1 of Appendix A. The septic tank and distribution
box have been closed in accordance with applicable regulations (Nevada Administrative Code [NAC]
444,818 [1997]).

Septic tank and distribution box closure activities were performed by Bechtel Nevada from
December 13, 1999, through January 20, 2000 (Cowser, 2000). The activitiesincluded the following:

* Removed contents of the septic tank.
* Pressure-washed the septic tank and distribution box interiors.

» Solidified the septic tank contents and associated rinsate from the septic tank and distribution
box for disposal.

» Collected verification samples from the septic tank rinsate.

» Grouted the septic tank and distribution box in place including the influent and effluent lines
near the septic tank.
The rinsate from the septic tank was analyzed for TPH and gross alpha and gross beta. The
established closure criteria for TPH is the NAC Action Level of 100 parts per million (ppm) using
U.S. Environmental Protection Agency’s (EPA's) Method 8015 (modified). The established closure
criteria for radiological constituents is the EPA Drinking Water Standards of 15 picocuries per liter
(pCi/L) for gross alpha and 50 pCi/L for gross beta.

Analytical results of the final rinsate from the septic tank met closure criteria. Results indicated TPH
as gasoline less than 0.25 milligrams per liter (mg/L) and TPH as diesel at 0.5 mg/L. Gross alpha was
detected at 4.61 pCi/L and gross beta at 11.1 pCi/L.

Rinsate samples from the distribution box were inadvertently omitted and verification that the closure
criteria was met is unattainable. However, site conditions indicate that the distribution box was
sufficiently cleaned and does not pose a health or environmental risk based on the following:

* The interior of the distribution box was pressure washed.

* Minimal residual waste was present in the distribution box prior to pressure washing.
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» Concentrations of radioisotopes and petroleum hydrocarbons detected in the original
characterization sample analysis were very low. The characterization data is available in
Appendix A

» Identical procedure used to decontaminate the septic tank in which contaminant
concentrations were much higher than those of the distribution box

* The box is structurally intact indicating that nothing has been or will be released into the
underlying soll.

* The box was sealed to the surface with grout.

Refer toAppendix A(Cowser, 2000) for a more detailed description of closure activities and rinsate

results.

The waste profile has been approved by the Radioactive Waste Acceptance Program. See
Appendix Dfor a description of the NTS Waste Acceptance process (DOE/NV, 1999b). The waste is
expected to be disposed of by February 29, 2000. Waste manifests and disposal documentation will
be available subsequent to disposal.
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3.0 Recommendation

Based on the results of the corrective action investigation in Appendix A, a COC has been identified
inthe soil at CAU 266. However, the concentrations pose an acceptabl e risk to human health and the
environment. Results from the closure activities associated with the septic tank and distribution box
presented in Appendix C indicate that no further corrective action is necessary for these structures.
The DOE/NV provides the following recommendations based on the results of the corrective action

investigation:

No corrective action is required at CAU 266.
* No corrective action plan is required.

* A Notice of Completion to DOE/NV is requested from NDEP for the closure of CAU 266,
Area 25 Building 3124 Leachfield (CAS 25-05-09).

* CAU 266 should be moved from Appendix Il to Appendix IV of the FFACO.

No use restrictions are required to be placed on CAU 266 because the investigation revealed soil
contamination to be less than the 100 mrem/yr limit established by DOE Order 5400.5 (1993). The
septic tank and distribution box have been closed in accordance with applicable regulations

NAC 444.818 [1997]).
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Appendix A

Corrective Action Investigation Report for
CAU 266: Area 25 Building 3124 Leachfield,
Nevada Test Site, Nevada
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A.1.0 Introduction

This appendix presents corrective action investigation (CAl) activities and analytical results for
CAU 266, Area 25 Building 3124 Leachfield at the NTS. This CAU includes CAS 25-05-09,
Leachfield (FFACO, 1996). The corrective action investigation was conducted in accordance with
the Corrective Action Investigation Plan for Corrective Action Unit 266: Area 25 Building 3124
Leachfield, Nevada Test Ste, Nevada (DOE/NV, 1999) as developed under the FFACO (1996).

Test Cell A operated during the 1960s and 1970s to support nuclear rocket reactor testing as part of
the Nuclear Rocket Development Station (NRDS) (SNPO, 1970). Various operations within
Building 3124, from 1962 through 1995, have resulted in liquid waste releases to the leachfield
(DOE/NV, 1999). This CAU wasinvestigated because process knowledge indicated that the
subsurface soilsin the vicinity of the collection system and leachfield may have been impacted by
radioactive and other COPCs associated with activities from Building 3124. Additional information
regarding the history of the site, planning, and the scope of the investigation is presented in the CAIP
(DOE/NV, 1999) and will not be repeated in this report.

A.1.1  Project Objectives

The primary objectives of the investigation were as follows:

» Identify the presence and the vertical and lateral extent of COPCs.
* Provide sufficient information and data to develop appropriate corrective action alternatives.

The selection of soil sample locations for the site was based on site conditions and the strategy
developed during the data quality objectives (DQO) process as outlined in the CAIP
(DOE/NV, 1999).

A.1.2 Report Content

This report contains information and data in sufficient detail to support the selection of no further
action in the CADD/CR. The contents of this report are as follows:

» Section A.1.0describes the investigation background, objectives, and the report content.
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» Section A.2.Qprovides information regarding the field activities and sampling methods.
» Section A.3.0summarizes the results of the laboratory analyses from the investigation
sampling.

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

» Section A.5.0s a summary of the investigation results.
» Section A.6.Qprovides the cited references.

The complete field documentation and laboratory data, including Field Activity Daily Logs, Sample
Collection Logs, Analyses Request/Chain-of-Custody Forms, soil sample descriptions, laboratory
certificates of analyses, analytical results, and surveillance results are retained in project files.
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A.2.0 Field Investigation and Sampling Activities

The following is abrief summary of all CAl activities provided as background information:

Conducted surface radiation survey to determine surface radioactivity.

* Collected samples from the septic tank and distribution box for laboratory analyses.
» Performed video mole and radiation surveys of portions of the collection system.

» Excavated with a backhoe to identify the leachfield piping configuration.

» Drilled 15 boreholes within the leachfield.

- Conducted field screening for radiological activity and VOCs

- Conducted visual field screening

- Collected environmental samples for laboratory analyses

- Logged soil cuttings to assess site geology

» Collected soil samples for bioassessment and geotechnical analyses using a direct-push
method (Geoprol5?.
The field investigation was conducted in three separate stages. A radiological walkover survey was
conducted prior to sampling activities and is not included as part of the three stages. The radiological
walkover survey results areincluded in Appendix B. Thefirst stage, conducted on February 10
and 11, 1999, consisted of collecting liquid and sludge samples from the septic tank and distribution
box using hand tools.

The second stage of the investigation consisted of a video mole and radiation survey of the discharge
and outfall piping to identify the collection system and lines leading into the leachfield. The
objectives of the video mole survey were to identify tie-ins, outfalls, broken pipes, and radiation in
the pipes. The second stage occurred from March 22 through 26, 1999, and April 20, 21,

and 28, 1999. No sampling was conducted during this stage.
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The third (main) stage of the investigation consisted of determining the leachfield piping
configuration using a backhoe, and soil sampling of potentially affected areas using a rotary sonic
drill rig. During the field investigation, soil removed from excavations and sampling locations was

returned nearest to its original location. This stage occurred from April 28 through May 25, 1999.

The field investigation and sampling program was managed in accordance with the requirements set
forthin the CAIP (DOE/NV, 1999) and the Work Plan for Leachfield CAUs (DOE/NV, 1998). The
field activities were performed in accordance with an approved Site-Specific Health and Safety Plan
(IT, 1999). The sampleswere collected and documented by following approved sampling
procedures. Quality control samples (e.g., field blanks, equipment rinsate blanks, trip blanks, and
sample duplicates) were collected as required by the Industrial Stes Quality Assurance Project Plan
(QAPP) (DOE/NV, 1996b) and approved procedures. During field activities, waste minimization
practices were followed according to approved procedures, including segregation of the waste by
waste stream.

A.2.1  Site Descriptions and Conditions

Corrective Action Unit 266 islocated at Test Cell A in Area 25 of the NTS (see Figure 1-2 of the
CADD/CR). Thesiteis comprised of the leachfield, septic tank, distribution box, and associated
piping. Theleachfield islocated southwest of Building 3124, which is southwest and adjacent to Test
Cel A.

During the investigation, the weather conditions at the site were generally favorable and varied from
sunny and hot to rain showers and some snow. Sampling activities were halted on occasion, due to
weather conditions.

A.2.2 Septic Tank Sampling

First stage sampling was conducted at the septic tank and distribution box located adjacent to the
leachfield. Liquid and dudge sampleswere collected from within the septic tank and a sludge sample
was collected from the distribution box. These samples were collected by hand using long-handle
scoops. The samples collected from the septic tank and distribution box were submitted for analyses
and the results were used to help guide the third stage of the investigation. The liquid and sludge
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samples were analyzed for total VOCs, SVOCs, RCRA metals, TPH-diesel/oil, PCBs, gamma-
emitting radionuclides, isotopic uranium, isotopic plutonium, isotopic americium, and strontium-90.
Additionally, the sludge samples (TCA60002 and TCA60003) were processed using the TCLP
method prior to analyzing for total VOCs, SVOCs, and RCRA metals.

A.2.3 Video Mole/Radiation Survey

The second stage of the investigation involved use of the video mole. The video mole was used to
investigate the integrity of the piping, identify tie-ins, and obtain gross gamma activity within the
pipes. Thevideo mole wasintroduced into the pipesand a Geiger-Muller (GM) detector was attached
behind the camera head. No elevated radiation (greater than 100 microroentgen per hour [UR/hr])
was observed in any of the pipes that were surveyed with the video mole and the GM detector. The
GM detector readings ranged from 26 to 60 pR/hr in the pipes surveyed. No elevated radiation (using
the Electra) or volatiles (using a photoionization detector [PID]) above field-screening levels (FSLs)
were detected within the pipes near the openings.

One 15-foot (ft) section of pipe was not surveyed due to limited pushing capabilities. This occurred
at the pipe between the manhole (outside Building 3124) and the septic tank at the leachfield. No
unexpected tie-in or breeches in the pipe were observed. No breechesin the pipe were observed that
would warrant additional sampling beyond those locations already planned for this CAU. A
videotape was used to record the camera images during the video mole survey. Thistapeis retained
in the project files.

A.2.4 Excavations

Excavations were used to identify the leachfield piping configuration. The leachfield piping
configuration was as expected, and the excavations were used to verify the pipe layout and to locate
and stake the sampling locations. Figure A.2-1 shows the leachfield piping configuration and the
sampling locations. Soil from the excavation was placed on plastic sheeting or field screened prior to
staging on the surface. Field-screening levels were not exceeded for excavated soil. All excavations
were backfilled with spoils. Sampling was not conducted during these excavations.
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A.2.5 Direct-Push Sampling

A direct-push method (Geoprobe®) was used to collect samples during the third stage of the
investigation. Geotechnical and bioassessment soil samples were collected using a Macrocore®
sampler with stainless stee! liners. The Geoprobe® unit was utilized to collect samples from one
location in the native soil beneath the leachfield (see Figure A.2-1). Four 1-ft long by 1.5-inch (in.)
diameter samples were collected and placed in a plastic covering with end caps. Dueto limited
volume constraints within the specified interval, multiple pushes were necessary to obtain adegquate
soil for the bioassessment and geotechnical analyses.

A.2.6 Rotary Sonic Sampling

The third stage of the investigation also used rotary sonic drilling, which uses vibration and rotation
of thedrill string to advance a core barrel. An outer casing was used as needed to stabilize the hole
and minimize potential cross contamination produced by soil from shallower levels faling down the
hole (doughing) as the core barrel is removed for cuttings extrusion. After the bit at the end of the
core barrel reaches the specified depth, the core barrel is withdrawn from the borehole and the
contents are extruded into polyethylene (PE) bags.

A 10-ft long, 6-in. diameter core barrel was advanced. Due to the length of the core barrel and the
shallow sampling depths, all of the boreholes were completed without the need for the 8-in. diameter
casing, except at L-2.3 where afurther advancement (12.5 ft) was necessary. All boreholes were
backfilled with unused cuttings.

Sonic drilling was used to sample the soil from below the leachfield. The planned sample locations
are shown in Figure 4-2 of the CAIP (DOE/NV, 1999). The leachfield piping configuration and the
sampling locations were as expected. The sampling locations were selected based on visual
observation and process knowledge. The locations of the 15 boreholes drilled within the leachfield
are shown on Figure A.2-1. The soil cuttings were suitable for field screening, sampling, and visual
classification of the soil as described in subsequent subsections. No problems were encountered
while drilling within the leachfield. Leachrock was encountered within the leachfield ranging in
thickness from 1.5 to 2.5 ft, and at a depth that ranged from 1.5 to 3.0 ft below ground surface (bgs).
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Soil cuttings were delivered to the field geologist and sampling team in labeled PE bags in 2- to 4-ft
long sections. Soil samples were collected from O to 1 ft and 2.5 to 3.5 ft below the leachfield base
(leachrock/soil interface). These samples were submitted for laboratory analyses. At boring L-2.3,
soil samples were submitted to the laboratory from O to 1 ft, 2.5to0 3.5 ft, and 7.5 to 8.5 ft (due to
inadequate soil volume) below the leachfield base. Soil samples were submitted to the |aboratory
from 5 to 6 ft bgs at the influent and effluent ends of the septic tank, below the influent and effluent
pipes. Soil sampleswere submitted to the laboratory from 5 to 6 ft bgs at the effluent end of the
distribution box as specified in the CAIP (DOE/NV, 1999). Samples were analyzed for VOCs,
SVOCs, RCRA metals, TPH-diesdl/oil, and PCBs. A minimum of 25 percent of the samples
(including duplicates and matrix spike/matrix spike duplicate [MS/M SD]) submitted to the laboratory
were also analyzed for gamma-emitting radionuclides, isotopic uranium, isotopic plutonium, isotopic
americium, and strontium-90 based on field-screening results and location. For a complete list of
analyses, see Section 3.2 of the CAIP (DOE/NV, 1999). Field screening identified no contamination
above FSLsin any of the borings drilled within the leachfield; therefore, no step-out borings were
necessary. Only one deeper sampling horizon (at boring L-2.3) was sent to the |aboratory because

adequate volume was not obtained at the normal sampling depth.

A.2.7 Background Soil Samples

Six background soil samples were collected by hand from the surface area near Test Cell A (see
Figure 1in Appendix B). The samples were collected from the surface to a depth of 0.5 ft and were
analyzed for RCRA metals, gamma-emitting radionuclides, isotopic uranium, isotopic plutonium,
isotopic americium, and strontium-90.

A.2.8 Field Screening

In general, two consecutive “clean” samples, as measured by field-screening methods, were collected
to define the lower or lateral limits of the impacted soils. Field screening and surveys were performed
as specified in the CAIP (DOE/NV, 1999). The screening and survey methods were as follows:

» Radiological survey for alpha and beta emitters using an Electra instrument.
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» Radiological survey for gamma emitters using an Eberline ESP-2 instrument with a sodium
iodide probe.

* Headspace screening for VOCs using a PID.

Field-screening levels were used to guide sample collection both laterally and vertically, and to
provide a basis for the collection of additional environmental samples. The FSL for VOCs was

20 ppm or 2.5 times background, whichever was higher. The FSLs for radiation surveying results
were established as the average activity of 20 background samples plus two times the standard
deviation of the average activity of the 20 background sample§ige® lin Appendix B. The

FSL for alpha was established at 110 disintegrations per minute (dpm)/100 square centim@ters (cm
and 2,045 dpm/100 cifior beta. The FSL for gamma radiation was established at 62,451 counts per
minute.

Field screening was performed on all soil samples. For excavations, soil from the initial bucket and
every third thereafter was field screened to determine if the spoils had to be staged on plastic sheeting.
Some excavated soil was placed on plastic as a precaution; however, the soil did not exceed FSLs.

A.2.9 Sample Collection

Sample collection was performed as specified in the CAIP (DOE/NV, 1999). During rotary drilling,
soil cores were moved from the boreholes to the sampling area in PE bags cut into convenient lengths.
The bags were opened and screened for alpha, beta, and gamma radiological contamination. The
breathing zone was monitored for VOCs using a PID before and during sample collection. Samples
were collected in appropriate containers, temporarily marked with sample label information, sealed
with custody tape, and placed in an iced cooler with a trip blank (if applicable). Volatile samples
(VOCs, and headspace field screening) were collected directly from the soil cores immediately after
required radiation field screening and breathing zone monitoring was conducted. The remainder of
the samples were collected from soil representative of the sampling interval after homogenization in a
stainless steel bowl.

After samples were identified as laboratory samples, labels with the sample number, sample
collection date/time, sampling team members, container preservative, medium type, and requested
analyses were attached to each of the containers. Each sample container was then wrapped in
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protective bubble wrap (if applicable), placed into a sealable bag, and stored in an iced cooler with a
trip blank (if applicable). Sample media not submitted to the laboratory was returned with the soil
cuttings to the collection location. Soil descriptions were recorded on a Sample Collection Log and
areretained in project files.

A.2.10 Waste Management

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

» Personal protective equipment (PPE) and disposable sampling equipment that contacted
potentially contaminated media

» Decontamination rinsate that contacted potentially contaminated media
» Plastic and minor amounts of soil from the decontamination pad

Soll incidental to sample collection (e.g., soil cuttings, discarded sample media) was placed back into
the associated borehole. Potentially hazardous waste generated during site operations was labeled a
such and transferred to a Hazardous Waste Accumulation Area daily. The IDW was documented
using a waste tracking log. All IDW associated with the collection of samples from the septic tank
and distribution box will be managed and disposed of as low-level waste. All other IDW will be
disposed of as sanitary waste.

A.2.11 Geology

Corrective Action Unit 266 is located in Jackass Flats. The Jackass Flats basin was formed by
faulting of Paleozoic carbonate rocks. The Paleozoic rock and clastic sediment are approximately
22,000 ft thick and are overlain by welded and semiwelded ash flow and ash fall tuffs of Tertiary age,
approximately 5,000 ft thick. The most prominent structural feature in Jackass Flats is a fault which
trends northeast and is located west of Well J-11. Surface geology and soils in Area 25 consist of
silty sand, ranging from fine sand to coarse sand and gravel. These types of soils are generally
unstable and cohesionless. Other rock types in the surrounding area include shales, quartzites, and
carbonates of Lower to Middle Cambrian age; carbonate and thin shale layers of Middle Cambrian to
Devonian age; and argillites, cherty limestones, and conglomerates of Devonian to Permian age.
Soils in the area range from poorly sorted silt to coarse sand and gravel (SNPO, 1970).



CAU 266 CADD/CR
Appendix A
Revision: 0

Date: 02/18/2000
Page A-12 of A-58

The alluvia fan soil at the Test Cell A site is poorly-sorted with abundant gravel and cobbles. Thin
lenses of sand and silt were present at somelocations. Thealluvia fan soil beneath the leachrock was
similar to CAUs 261 and 500 and is a poorly sorted, silty-gravelly sand with abundant pebbles, some
gravel, and afew cobbles. No welded tuff layer was encountered at the CAU 266 leachfield. Field
descriptions were performed by the sampling team at each borehole location and recorded on Visual
Classification of Soil Logs which are maintained in the project files.

A.2.12 Hydrology

Groundwater at Test Cell A is not expected to be impacted by COPC migration due to the depth to
groundwater. Information on depth to groundwater in this vicinity can be found in the Yucca
Mountain Ste Characterization Plan (DOE, 1988).

Depth to groundwater at the nearest well (J-11) is approximately 1,040 ft bgs and islocated 17,200 ft
southwest of Test Cell A (USGS, 1993). The distance to the nearest active water-supply well (J-12),
is approximately 8.5 mi southwest of Test Cell A (DOE/NV, 1996a). Groundwater flow is generally
to the southwest and may discharge at Ash Meadows (Laczniak et al., 1996). There are no perennial
surface water sources that would impact CAU 266. However, the site could be potentially impacted
by ephemeral drainage due to localized flooding.
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A.3.0 Investigation Results

The analytical results of samples collected from the CAU 266 investigation have been compiled and
evaluated to determine the presence and/or extent of contamination. The analytical results above the
minimum reporting limits are summarized in the following subsections.

During the Stage | and Stage 111 investigation activities (Stage |1 activities did not include sample
collection), 57 samples were submitted to Paragon Analytical Services, Fort Collins, Colorado, for
laboratory analysis. During Stage | (septic tank and distribution box sampling), radiological analyses
were performed by the Bechtel Nevada Analytical Services Laboratory in Mercury, Nevada, with the
exception of the isotopic americium and uranium analyses. These analyses were performed by
Paragon Analytical Services. The analytical results of the septic tank and distribution box sampling
are discussed separately in Section A.3.8.

A list of the sample numbers from Stages | and 111 (including quality control samples) and their
relationship to the sample locationsis presented in Table A.3-1. One sample was collected for
geotechnical analysis and one sample for bioassessment analysis. These sampleswill not be
submitted for analysis because the results will not significantly benefit corrective action. A Tier 111
review of at least five percent of the sample analytical data will be performed by Laboratory Data
Consultants, Inc. in Carlsbad, California. The analytical parameters and laboratory analytical
methods requested for thisinvestigation are presented in Table A.3-2.

The analytical parameters were selected through the application of site process knowledge according

to the EPA's Guidance for the Data Quality Objectives Process (EPA, 1994c). Preliminary action

levels for off-site laboratory analytical methods were determined during the DQO process and are
documented in the Work Plan for Leachfield CAUs (DOE/NV, 1998). Sampling activities were
conducted to confirm or disprove assumptions (i.e., models outlined in CAIP) made in the DQO
process (DOE/NV, 1999).
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Sample Sample Depth Below .
. Matrix mple T Analyses
Location Number Leachrock (ft) at Sample Type awy
NA TCA00001 NA Water Trip Blank Total VOCs
NA TCA00002 NA Water Trip Blank Total VOCs
NA TCA00004 NA Water Trip Blank Total VOCs
NA TCA00006 NA Water Trip Blank Total VOCs
. MS/MSD Set1,Rad 1,
Septic Tank TCA60002 NA Sludge Environmental TCLP
Distribution Box TCA60003 NA Sludge Environmental Set%&:igd L
Septic Tank TCA60004 NA Liquid MS/MSD Set1,Rad 1
Environmental
Equipment
NA TCA60006 NA Water Rinsate Blank - Set 1, Rad 1
Beakers and
Scoops
NA TCA60007 NA Water Field Blank Setl,Rad 1
. - Field Duplicate of
Septic Tank TCA60008 NA Liquid TCA60004 Set1, Rad 1
TCA60010 NA Water Trip Blank Total VOCs
TCA60011 NA Water Equipment Set1, Rad 1
Rinsate -Bowl
TCA60012 NA Water Trip Blank Total VOCs
Source
TCA60013 NA Water Blank-Poly- Set1, Rad 1
urethane Bag
NA TCA60014 NA Water Trip Blank Total VOCs
TCA60015 NA Water Field Blank Setl, Rad 1
TCA60016 NA Water Trip Blank Total VOCs
Equipment
TCA60017 NA Water Rinsate - Core Setl,Rad 1
Barrels
TCA60018 NA Water Trip Blank Total VOCs
L-1.3 TCA60019 0-1 Soil Environmental Setl,Rad 1
TCA60020 2.5-3.5 Soil Environmental Setl,Rad 1




Table A.3-1
Samples Collected During the CAU 266 Area 25
Building 3124 Leachfield Characterization

(Page 2 of 3)

CAU 266 CADD/CR
Appendix A
Revision: 0

Date: 02/18/2000
Page A-15 of A-58

Cocation | Number | Loahrook (y | Mt | SampleType | anayses
L-1.2 TCA60021 0-1 Soil Environmental Setl,Rad 1
L-1.2 TCA60022 2.5-35 Soil Environmental Setl

TCA60023 0-1 Soil Environmental Setl
o TCA60024 2.5-35 Soil Environmental Setl
TCA60025 0-1 Soil Environmental Set1, Rad 1
TCA60026 2.5-35 Soil Environmental Setl,Rad 1
L23 TCA60027 2.5-35 Soil Field Duplicate Set1, Rad 1
TCA60030 7.5-8.5 Soll Environmental Not Used
NA TCA60028 NA Water Trip Blank Total VOCs
TCA60031 0-1 Soil Environmental Setl
2 TCA60032 2535 Soil Environmental Set 1
TCA60033 0-1 Soil Environmental Set1l
e TCA60034 2535 Soil En\“::zr':ﬂnfe[:]tal Set1, Rad 1
NA TCA60035 NA Water Trip Blank Total VOCs
TCA60036 0-1 Soil Environmental Setl
e TCA60037 2.5-3.5 Soi Environmental Set1
TCA60038 0-1 Soil Environmental Set1l
e TCA60039 2.5-3.5 Soi Environmental Set1
TCA60040 0-1 Soil Environmental Set1, Rad 1
e TCA60041 2.5-35 Soil Environmental Setl,Rad 1
DC-1 TCA60042 5-6 bgs Soil Environmental Set1l
TCA60043 NA Water Trip Blank Total VOCs
NA TCA60044 NA Water Field Blank Setl, Rad 1
ST-3 TCA60045 5-6 bgs Soil Environmental Set 1
TCA60046 NA Water Trip Blank Total VOCs
NA TCA60047 NA Water Trip Blank Total VOCs
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Cocation | Number | Loahrook (y | Mt | SampleType | anayses
TCA60048 0-1 Soil Environmental Set1, Rad 1
L-4.3 TCA60049 0-1 Soil Field Duplicate Setl, Rad 1
TCA60050 2.5-35 Soil Environmental Set1l
TCA60051 0-1 Soil Environmental Setl
i TCAB0052 2535 Soil Environmental Set 1
TCA60053 0-1 Soil MS/MSD Set 1, Rad 1
L41 Environmental
TCA60054 2.5-35 Soil Environmental Setl
ST-1 TCA60055 5-6 bgs Soil Environmental Set 1
NA TCA60056 NA Water Trip Blank Total VOCs
CAUSQ:SEZ-OOZ TCAB0057 NA Liquid Charz\é?;tiiation Setl,Rad1
Begr\]/gel_rl AI: _13'1 TCAB0058 5-7 bgs Soil giigfsgsnsi?;rﬁ None Performed
BCK5 TCA10110 0-0.5 bgs Soil Background Set 2
BCK®6 TCA10111 0-0.5 bgs Soil Background Set2
BCK17 TCA10112 0-0.5 bgs Soil Background Set 2
BCK3 TCA10113 0-0.5 bgs Soil Background Set 2
BCK1 TCA10114 0-0.5 bgs Soil Background Set 2
BCK2 TCA10115 0-0.5 bgs Soil Background Set 2

Set 1: Analytical parameters are total VOC, total SVOC, TPH-Diesel/Oil, total RCRA metals, PCBs

Set 2: Total RCRA metals, gamma spectrometry, strontium-90, and isotopic plutonium, uranium, and americium

Rad 1: Gamma spectrometry; strontium-90; and isotopic uranium, plutonium, americium

Rad 2: Gamma spectrometry, strontium-90, isotopic uranium

TCLP = Toxicity Characteristic Leaching Procedure (VOCs, SVOCs, RCRA metals)
MS/MSD = Matrix spike/matrix spike duplicate
NA = Not Applicable

VOC = Volatile organic compounds
TPH = Total petroleum hydrocarbons

SVOC = Semivolatile organic compounds

RCRA = Resource Conservation and Recovery Act
bgs = Below ground surface (in feet)

ft = Feet
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Laboratory Analytical Methods Used for Samples Collected at the
CAU 266 Area 25 Building 3124 Leachfield Characterization

Analytical Parameter

Analytical Method

Total volatile organic compounds

EPA 8260B*

TCLP volatile organic compounds

EPA 1311/8260B%

Total semivolatile organic compounds

EPA 8270C?

TCLP semivolatile organic compounds

EPA 1311/8270C*?

Total petroleum hydrocarbons - diesel range

EPA 8015B (modified)?®

Total RCRA metals (arsenic, barium, cadmium, chromium, lead, selenium, silver,
and mercury)

EPA 6010B/7470A%
EPA 6010B/7471A%

TCLP RCRA metals (arsenic, barium, cadmium, chromium, lead, selenium, silver,
and mercury)

EPA 1311/6010B/7470A%

Polychlorinated biphenyls

EPA 80822

Gamma-emitting radionuclides

L-E10.602.PC"®
SoP 739/713%

Isotopic uranium

L-E10.605.PL>%¢(s0il)
PAI 777/778/714> (water)

Isotopic plutonium

L-E10.601.PLPC®
PAI 777/782/714°¢

Strontium-90

L-E10.610.PLP®
PAl 717/724°f

Isotopic americium

PAI 780/714"f

8EPA Test Methods for Evaluating Solid Waste, 3rd Edition, Parts 1-4, SW-846 (EPA, 1996)
Por equivalent method

“Separation and Preconcentration of Actinides from Acidic Media by Extraction Chromatography (Horwitz, et al., 1993)
dSeparaztion and Preconcentration of Uranium from Acidic Media by Extraction Chromatography (Horwitz, et al., 1992)

®Bechtel Nevada Analytical Services Laboratory Procedures Manual (BN, 1998)
fParagon Analytics, Inc. Standard Operating Procedures Manual (PAl, 1998)

A.3.1 Total Volatile Organic Compound Analytical Results

The total VOC analytical results for soil samples detected above minimum reporting limits
established in the Work Plan for Leachfield CAUs (DOE/NV, 1998), along with the associated PALS,
are presented in Table A.3-3. None of these results exceed the PALS (DOE/NV, 1998).

A portion of theresultsfor acrolein and 2-chloroethyl-vinyl ether were rejected for samples collected.
Acrolein ismost commonly used as an herbicideinirrigation canals (EPA, 1989). Itisasoused asa
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Contaminants of Potential Concern
Sample Start Depth End Depth (ug/kg)
S I Number Below Below
ampling Leachrock (ft) Leachrock (ft) b b
Location 2-Butanone Acetone
Preliminary Action Levels # (ug/kg) 27,000,000 6,100,000
L-1.3 TCA60019 0 1 -- 7.8 (J)
L-2.3 TCA60025 0 1 -- 9.2 (J)
L-3-3 TCA60036 0 1 5 ) --
L-3.2 TCA60038 0 1 -- 9(J)
TCA60048 0 1 -- 8.1 (J)
L-4.3 TCA60049 0 1 -- 10 (J)
TCA60050 2.5 3.5 -- 9.8 (J)
L-4.1 TCA60053 0 1 -- 8.7 (J)

8Environmental Protection Agency Region 9, Industrial Preliminary Remediation Goals (PRGs) (EPA, 1998)

® Values below the analyte specific minimum reporting limit of 20 pg/kg are reported here for Acetone and 2-Butanone because
they were reported in the draft

-- = Not detected above minimum reporting limit

J = Estimated value

Hg/km = Micrograms per kilogram

ft = Feet

pesticide. 2-chloroethyl-vinyl ether isused in the manufacture of anesthetics, sedatives, and cellulose
ethers (Spectrum Laboratories, 1999). Acrolein and 2-chloroethyl-vinyl ether are highly volatile and
are not persistent in the environment and do not concentrate in sediments (EC, 1999; Spectrum
Laboratories, 1999). Thisis an acceptable data gap because acrolein and 2-chloroethyl-vinyl ether is
not expected at this CAU and it was not detected in other usable results.

A.3.2 Total Semivolatile Organic Compound Analytical Results

The laboratory resultsfor SVOCs for soil samplesindicate that contaminants were not present above
the minimum reporting limits as established in the Work Plan for Leachfield CAUs (DOE/NV, 1998).
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A.3.3 Total Petroleum Hydrocarbon Results

Total petroleum hydrocarbons were not detected in soil in the diesel range above the minimum
reporting limits as established in the CAIP (DOE/NV, 1999).

A.3.4 Total RCRA Metals Results

The total RCRA metals detected in soil above the minimum reporting limits (DOE/NV, 1999) are
presented in Table A.3-4. Thetotal RCRA metals detected at the site were arsenic, barium,
chromium, lead, mercury, and selenium. Thetotal RCRA metals results were al below the PALs
(DOE/NV, 1999; EPA, 1998) except for arsenic. Arsenic was detected at several sampling locations
above the Industrial Soil Preliminary Remediation Goal (PRG) of 3.0 mg/kg. Theseresultsare lower
than the 7 to 8 ppm (mg/kg) mean concentration of arsenic in silt from the Nellis Air Force Range
(NBMG, 1998; Moore, 1999). Arsenic was detected in the six background soil samples collected
from the surface area near Test Cell A (see Figure 1 in Appendix B). These soil samples were found
to have slightly higher arsenic concentrations than the planned soil sampling locations chosen for the
investigation. The concentrations at CAU 266 are not unusual and are considered representative of
ambient conditions.

A.3.5 PCB Analytical Results

The laboratory PCB results for soil samples detected above the minimum reporting limits
(DOE/NV, 1999), along with the associated PALs are presented in Table A.3-5. None of these
results exceed the PALs (DOE/NV, 1999).

A.3.6 Gamma Spectrometry Results

Gamma spectrometry results for soil samples detected above the minimum reporting limits as
specified in the CAIP (DOE/NV, 1999) are presented in Table A.3-6. The radiological results were
not distinguishable from background concentrations listed in the Off-Ste Radiation Exposure Review
Project (McArthur and Miller, 1989) or the Environmental Monitoring Report for the Proposed Ward
Valley California Low Level Radioactive Waste (LLRW) Facility (Atlan-Tech, 1992).
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Start End Depth Contaminants of Potential Concern (mg/kg)
Sample Sample Depth Below
Location Number Below Leachrock . ) . .
Leatzft:)rock (ft) Arsenic Barium Chromium Lead Mercury | Selenium
Preliminary Action Levels? (mg/kg) 3.0 100,000 64 1,000 560 9,400
TCA60019 0 1 3.4 Q) | 67.3 ) 3.8 (J)>¢ 6 -- -
s TCA60020 2.5 3.5 3.2 () | 108 () 3.4 ()¢ 5.6 -- -
TCA60021 0 1 3.6 )" | 111 (9)° 4.2 (J>d 5.9 -- -
b2 TCA60022 25 3.5 3.4 ) | 105 ) 3.8 (J)>¢ 5.8 -- -
TCA60023 0 1 25 Q) | 74.2 () 3.5 (J)>¢ 6.3 -- -
H TCA60024 25 3.5 2.8 Q) | 118 ()" 3.8 (J)>¢ 5.7 -- -
TCA60025 0 1 2.5 @) | 70.8 (J)° 4 (9> 5.9 -- -
L-2.3 TCA60026 2.5 3.5 3.1 Q) | 104 ) 3.5 )¢ 5.4 0.11 -
TCA60027 25 3.5 3.1 () | 93.4 () 3.2 (9> 7 -- -
TCA60031 0 1 2.7 Q) 84 3.8(QJ)° 73)°° -- -
H22 TCA60032 2.5 3.5 3.1 Q) 93.2 2.7 Q) 6 (J)° -- -
TCA60033 0 1 2.8 )y 108 14 Q) 8.6 (9)°° -- -
2l TCA60034 0 1 3 85.6 470> | 65@)0°° - -
TCA60036 0 1 2.7 Q) 161 6.3 (J)° 9.3 (J)° -- 0.53
H33 TCA60037 2.5 3.5 2.7 Q) 94.3 3.5@Q)° 9.3 (J)° -- -
TCA60038 0 1 3.2Q) 142 9.2 (J)° 9.6 (J)°° - -
32 TCA60039 25 35 33Q)P | 105 4 3y 6.4 (J)° - -
TCA60040 0 1 2.8 )y 66 28.8 (J)° 13.4 (9)>°¢ 0.1 -
e TCA60041 25 35 2.7 QP 95 3600 | 5.90)¢°° - -
DC-1 TCA60042 5 bgs 6 bgs 3.7Q)y 120 3.5@Q)° 6.2 (J)°° -- -
ST-3 TCA60045 5 bgs 6 bgs 2.6 ) 134 3@)° 5.2 (J)° -- -
TCA60048 0 1 3.5Q) 124 5.1 )" 8.4 (J)*¢ -- -
L-4.3 TCA60049 0 1 3.6 Q) 93.6 4.1 Q)P 5.8 (J)°° -- -
TCAG60050 2.5 3.5 2.8 ) 85.4 2.6 J)° 5.2 (J)° -- -
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Start End Depth Contaminants of Potential Concern (mg/kg)
Depth P
Sample Sample Below
. Below
Location Number Leachrock . . . .
Leachrock () Arsenic Barium Chromium Lead Mercury | Selenium
(ft)
Preliminary Action Levels 2 (mg/kg) 3.0 100,000 64 1,000 560 9,400
TCA60051 0 1 3.4 Q) 114 4.1 (J)P 6.8 -- --
L-4.2
TCA60052 2.5 35 3.3(Q) 140 3.4 ()" 5.4 -- --
TCA60053 0 1 3.30)P 109 4.9 (J)° 13.3 -- --
L-4.1
TCA60054 2.5 3.5 2.9 (JP 116 2.8 ()" 6.5 -- --
ST-1 TCAG60055 5 bgs 6 bgs 3" 116 3.10)" 5.7 -- --

8Environmental Protection Agency Region 9, Industrial Preliminary Remediation Goals (PRGs) (EPA, 1998)

b Duplicate precision analyses were outside control limits
© CRI/CRA % recovery criteria not met

9 Serial dilution %D was outside control limits

€ Low CRI standard recovery

-- = Not detected above minimum reporting limit

J = Estimated value

bgs = Below ground surface (in feet)

mg/kg = Milligrams per kilogram

ft = Feet

Table A.3-5
Soil Sample Results for PCBs Detected Above Minimum Reporting Limits, CAU 266

Area 25 Building 3124 Leachfield

Start Depth End Depth Contaminants of Potential Concern
Sample (Hg/kg)
Sample Number Below Below
Location Leachrock (ft) Leachrock (ft) Aroclor-1254 Aroclor-1260
Preliminary Action Levels # (ug/kg) 1,300 1,300
L-2.1 TCA60033 0 1 42 --
L-3.2 TCA60038 0 1 46 41
L-3.1 TCA60040 0 1 69 67

2Environmental Protection Agency Region 9, Industrial Preliminary Remediation Goals (PRGs) (EPA, 1998)

ft = Feet

-- = Not detected above minimum reporting limit
J = Estimated value

bgs = Below Ground Surface (in feet)
Hg/km = Micrograms per kilogram
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A.3.7 Isotope Uranium, Isotopic Plutonium, Isotopic Americium,
and Strontium-90 Results

I sotopic plutonium and strontium-90 were not detected in soil above minimum reporting limits. The
isotopic uranium and isotopic americium analytical resultsfor soil samples above minimum reporting
limits as specified in the Work Plan for Leachfield CAUs (DOE/NV, 1998), along with the associated
background concentrations, are presented in Table A.3-7. The isotopic uranium concentrations listed
in the table are in the range found in soil samples taken from undisturbed background locations.

The isotopic americium resultsin two soil samples (from locations L-2.3 and L-3.1) taken from

0to 1 ft below the leachfield base (leachrock/soil interface) were elevated in americium-241. The
americium-241 concentrations are 2 to 3 times the maximum cal culated americium-241
concentrations in soil samples taken from undisturbed background locations (M cArthur and

Miller, 1989). The maximum calculated dose from the residual americium-241 inthe soil resultsin a
dose of 0.02 mrem/yr. This dose rate is about 0.02 percent of the 100 mrem/yr limit to members of
the public established in DOE Order 5400.5 (DOE, 1993). Details on this dose assessment are
presented in Attachment 1 of this appendix.

A.3.8 Septic Tank and Distribution Box Sampling Results

Septic tank and distribution box analytical results exceeding minimum reporting limits are shown in
Table A.3-8. The COPCs detected in liquid samplesincluded 1,4-dichlorobenzene,
p-isopropyltoluene, trichloroethene, bis(2-ethylhexyl)phthal ate, americium-241, uranium-234, and

uranium-238.

The COPCs detected in Sudge samples from the septic tank and distribution box included
americium-241, americium-243, cesium-137, uranium-234, uranium-238, potassium-40, and
aroclor-1260. The known uranium source term in Area 25 was the highly enriched uranium-235 fuel
used in the ROVER reactors. The concentration of uranium-235 in the water samplesis less than the
minimum detectable concentrations. However, based on the uranium-234 to uranium-238 ratios, the
uranium concentrations demonstrate very low-level contamination from highly enriched uranium,
such as that expected from the type of uranium utilized by the NRDS. The PCB, aroclor-1260, was
detected at 2,200 pg/kg. Diesel-range organics were detected at 1,400 mg/kg and 78 mg/kg.
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Table A.3-7
Soil Sample Results for Isotopic Americium and Isotopic Uranium,
CAU 266 Area 25 Building 3124 Leachfield

Start Depth End Depth Contaminants of Potential Concern (pCi/g)
Sample Below Below
Sample Number Leachrock Leachrock . . ) )
Location (ft) (ft) Americium-241 Uranium-234 Uranium-235 Uranium-238
Background Concentrations 0.00006 - 0.048° 0.1-2.62 0.5-0.12 0.2-3.2°
TCA60019 0 1 -- 0.85+0.14 0.07 £ 0.03 (LT) 0.78 £0.13
s TCA60020 25 35 - 1.23+0.19 0.07 +0.03 (LT) 1.21+0.19
L-1.2 TCA60021 0 1 -- 1.02 +£0.16 -- 0.87£0.14
TCA60025 0 1 0.09 +0.05 (LT) 0.96 £0.19 - 1+0.19
L-2.3 TCA60026 25 3.5 -- 1.09 £0.17 -- 1.1+0.17
TCA60027 25 35 - 0.95+0.19 -- 0.96 +£0.19
L-2.1 TCA60034 0 1 - 1.04 £0.17 - 1.01£0.17
TCA60040 0 1 0.17 £0.05 (LT) 0.97 £0.16 0.06 = 0.03 (LT) 0.89 £0.15
" Mcasson 25 35 - 0.71+0.17 - 0.87£0.19
TCA60048 0 1 -- 1.06 +£0.18 0.07 £ 0.03 (LT) 0.97£0.16
43 TCA60049 0 1 - 1.03+0.17 0.06 +0.03 (LT) 0.94+0.16
L-4.1 TCA60053 0 1 -- 0.96 £0.16 -- 1.02 £0.17

#Background concentration listed in Environmental Monitoring Report for the Proposed Ward Valley California Low-Level
Radioactive Waste (LLRW) Facility (Atlan-Tech, 1992)

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

LT = Concentration is greater than the sample specific minimum detectable concentration but less than the requested minimum
detectable concentration

-- = Not detected above minimum reporting limit

pCi/g = Picocuries per gram

ft = Feet

Septic tank analytical results for TCLP are shown at the bottom of Table A.3-8. In sample number
TCA60002, barium was detected at 934 micrograms per liter (ug/L), cadmium was detected at

53 ug/L, and lead was detected at 398 ug/L. No other COPCs were detected by TCLP analysis. All
detections were |ess than the regulatory level for the toxicity characteristic (CFR, 1998).
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Sample Location Sample Matrix Sample Number Parameter Result Units
Septic Tank Liquid TCA60004 1,4-Dichlorobenzene 11 pg/L
Septic Tank Liquid TCA60004 P-lsopropyltoluene 1.2 9)? pa/L
Septic Tank Liquid TCA60004 Trichloroethene 4.4 (J3)* pg/L
Septic Tank Liquid TCA60004 Bis(2-Ethylhexyl)Phthalate 100 pg/L
Septic Tank Liquid TCA60004 Americium-241 0.14 £0.05 (LT) pCi/L
Septic Tank Liquid TCA60004 Uranium-234 0.75+0.14 (LT) pCi/L
Septic Tank Liquid TCA60004 Uranium-238 0.33 £0.08 (LT) pCi/L
Septic Tank Liquid TCA60008 Trichloroethene 3.5)? pg/L
Septic Tank Liquid TCA60008 1,4-Dichlorobenzene 8.3 pg/L
Septic Tank Liquid TCA60008 Uranium-234 0.89 +0.17 (LT) pCilL
Septic Tank Liquid TCA60008 Uranium-238 0.28 +0.08 (LT) pCi/L
Septic Tank Sludge TCA60002 Diesel-Range Organics 1,400 mg/kg

Distribution Box Sludge TCA60003 Diesel-Range Organics 78 ma/kg
Septic Tank Sludge TCA60002 Americium-241 2.1+0.51 (J)"° pCilg
Septic Tank Sludge TCA60002 Cesium-137 0.76 +0.20 (J)° pCilg
Septic Tank Sludge TCA60002 Americium-241 11.1+1.3 pCilg
Septic Tank Sludge TCA60002 Americium-243 0.09 +0.04 (LT) pCilg
Septic Tank Sludge TCA60002 Uranium-234 2.17+0.34 pCilg
Septic Tank Sludge TCA60002 Uranium-238 1.19+£0.22 pCilg
Septic Tank Sludge TCA60002 Aroclor-1260 2200 pa/kg

Distribution Box Sludge TCA60003 Cesium-137 0.64 +0.18 (J)° pCilg

Distribution Box Sludge TCA60003 Potassium-40 2.52+1.37 )" pCilg

Distribution Box Sludge TCA60003 Americium-241 1.15+0.15 pCilg

Distribution Box Sludge TCA60003 Uranium-234 0.31 £0.10 (LT) pCilg

Distribution Box Sludge TCA60003 Uranium-238 0.14 £ 0.06 (LT) pCilg

Distribution Box Sludge TCA60003 Aroclor-1254 220 pa/kg

Distribution Box Sludge TCA60003 Aroclor-1260 170 pa/kg
Septic Tank Sludge TCA60002 TCLP Barium 934 (B)° pg/L
Septic Tank Sludge TCA60002 TCLP Cadmium 53 (J) pg/L
Septic Tank Sludge TCA60002 TCLP Lead 398 pg/L

LT = Concentration greater than sample specific minimum detectable concentration but less than requested minimum detectable concentration

& Below minimum reporting limit

b Incomplete initial calibration information and the standard used for what the lab considered to be initial calibration is not gi ven.

€ Value obtained from a reading that was less than the Contract Required Detection Limit but greater than or equal to the Instrument Detection Limit
Duplicate precision analyses were outside QC limits

J = Estimated value

B = Estimated value for inorganic analytes
Hg/km = Micrograms per kilogram

mg/kg = Milligrams per kilogram

Hg/L = Micrograms per liter

pCi/L = Picocuries per liter
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A.4.0 Quality Assurance

The results of the QA/QC activities for the CAU 266 Area 25 Building 3124 Leachfield corrective
action investigation sampling events are summarized in the following text. Detailed information
regarding the QA program is contained in the Industrial Sites QAPP (DOE/NV, 1996).

Quality control results are typically judged in terms of precision, accuracy, representativeness,
completeness, and comparability and are described in the following sections.

AA4.1 Precision

Precision is a quantitative measure of the variability of a group of measurements from their average
value. Precisionisassessed for inorganic analysis by collecting and analyzing duplicate field samples
and comparing the results with the original sample. Precision is aso assessed by creating, preparing,
analyzing, and comparing laboratory duplicates from one or morefield samplesin inorganic analyses
and MS/MSD samples for organic analyses. Precision is reported as relative percent difference
(RPD) which is calculated as the difference between the measured concentrations of duplicate
samples, divided by the average of the two concentrations, and multiplied by 100. Any deviation
from these requirements has been documented and explained and the related data qualified
accordingly. The qualification processisdescribed in Section A.4.7.1.

A.4.2 Accuracy

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

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

A.4.3 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a
characteristic of apopulation, parameter variations at a sampling point, or an environmental condition
(EPA, 1987). Sample representativeness was achieved through the implementation of a sampling
program designed to ensure proper sampling locations, number of samples, and the use of validated
analytical methods. Representativeness was assessed through analysis of duplicate samples.
Representativeness of the samples taken in this sampling event was assured by collecting the
specified number of samples (DOE/NV, 1999) and by analyzing them by the approved analytical
methods shown in Table A.3-2.

A.4.4 Completeness

Completeness is defined as a percentage of measurements made that are judged to bevalid. A
sampling and analytical requirement of 80 percent completeness was established for this project
(DOE/NV, 1996b). The minimum 80 percent completeness was achieved although a portion of the
acrolein and 2-chloroethyl-vinyl ether results were rejected during data validation.

The specified sampling locations were utilized as planned. All sampleswere collected as specified in
the CAIP (DOE/NV, 1999), and all sample containers reached the laboratory intact and properly
preserved (when applicable).

A.4.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared to another (EPA, 1987). To ensure comparability, the CAU 266 investigation activities
were performed and documented in accordance with approved procedures, and all samples were
collected in accordance with the CAIP (DOE/NV, 1999) and the Work Plan for Leachfield CAUs
(DOE/NV, 1998). Approved standardized methods and procedures were also used to analyze and
report the data (e.g., Contract L aboratory Program [CLP] and/or CL P-like data packages). This
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approach ensures that the data from this project can be compared to other data sets. Based on the
minimum comparability requirements specified in the Industrial Sites QAPP (DOE/NV, 1996b), all
requirements were met.

Field (i.e., sample-handling) documentation, laboratory nonconformance reports, and the precision
and accuracy of quality-control sample results were evaluated for their effect on the results of the
associated environmental soil samples. The environmental sample results were then qualified
according to processes outlined in the following sections. Documentation of the data qualifications
resulting from these reviews is retained in the project files.

A.4.6 Tier | and Tier Il Data Evaluations

All laboratory data from samples collected at CAU 266 have been evaluated for data quality
according to the EPA Functional Guidelines (EPA, 1994a and 1994b). These guidelines are
implemented in atiered process and are presented in the following text. No data rejected during the
data eval uation process were used to draw the conclusions presented in the CADD/CR. Only valid
data, whether estimated (i.e., J-qualified) or not, were used.

Changes resulting from the data eval uation process are documented in project filesand are
summarized in memorandafor each sample delivery group (SDG). These memoranda are maintained
in project files.

A.4.6.1 Tier | Evaluation

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

» Sample count/type consistent with chain of custody

* Analysis count/type consistent with chain of custody

* Correct sample matrix

» Significant problems stated in cover letter or case narrative
» Completeness of certificates of analysis

* Completeness of CLP or CLP-like packages

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

* Requested analyses performed on all samples

» Date received/analyzed given for each sample

» Correct concentration units indicated
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» Electronic data transfer supplied
» Results reported for field and laboratory QC samples

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

A.4.6.2 Tier Il Evaluation

Tier Il evaluation for both chemical and radiological analyses examines (but is not limited to):

Chemical:

» Correct detection limits achieved

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

* Holding time criteria met

* QC batch association for each sample

» Cooler temperature upon receipt

» Sample pH for aqueous samples, as required

» Detection limits properly adjusted for dilution, as required

* Blank contamination evaluated and applied to sample results/qualifiers

* MS/MSD percent recoveries (%R) and 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

» Recalculation of 10 percent of laboratory results from raw data

* Mass spectrometer tuning criteria

» Initial and continuing calibration verification

* Internal standard evaluation

* Organic compound quantitation

* Inductively coupled plasma (ICP) interference check sample evaluation

* Graphite furnace atomic absorption quality control

» ICP serial dilution effects

Radioanalytical:

» Correct detection limits achieved

* Blank contamination evaluated and applied to sample results/qualifiers

» Certificate of Analysis consistent with data package documentation

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

» Sample results, error, and minimum detectable activity evaluated and applied to laboratory
result qualifiers
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» Detector system calibrated to National Institute for Standards and Technology (NIST)
traceable sources
» Calibration 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
for peak energy, peak centroid, peak full-width half-maximum, and peak efficiency
» Tracers NIST-traceable, appropriate for the analysis performed, and recoveries that met QC
requirements
* Documentation of all QC sample preparation complete and properly performed
* Spectra lines, emissions, particle energies, peak areas, and background peak areas support the
identified radionuclide and its concentration

A.4.6.3 Tier lll

Data quality considerations that are included in EPA data review functional guidelines (EPA, 1994a
and 1994b) as a Tier Il review include the additional evaluations:

Chemical:
* Recalculation of all laboratory results from raw data

Radioanalytical:

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

» Radionuclides and their concentration appropriate considering their decay schemes, half-lives,
and process knowledge and history of the facility and site

» Each identified line in spectra verified against emission libraries and calibration results

* Independent identification of spectra lines, area under the peaks, and quantification of
radionuclide concentration in a random number of sample results

A Tier Il review of at least five percent of the sample analytical data was performed by Laboratory

Data Consultants, Inc. in Carlsbad, California. As a result of the Tier Ill review, there were no
changes to the data contained in the analytical summary tables in Section A.3.0.

A.4.7 Quality Control Samples

There were 15 trip blanks, 3 field blanks, 4 equipment rinsate blank, 4 MS/MSD, 1 source blank, and
3 field duplicates collected and submitted for laboratory analysis as shawblenA.3-1 The

blanks and duplicates were assigned individual sample numbers and sent to the laboratory “blind.”
Additional samples were selected by the laboratory to be analyzed as laboratory duplicates.
Documentation related to the collection and analyses of these samples is retained in project files.
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A.4.7.1 Field Quality Control Samples

Review of the field-collected blank analytical datafor the investigation sampling indicates that
cross-contamination from field methods did not occur during sample collection. Field and equipment
rinsate blanks were analyzed for the parameters listed in Table A.3-2 and trip blanks were analyzed
for VOCsonly. None of theresultsfor these field-collected blanks exceeded the minimum laboratory
reporting limits (DOE/NV, 1999).

During the sampling event, three field duplicate soil samples were sent as blind samples to the
laboratory to be analyzed for the investigation parameterslisted in Table A.3-2. 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, 1994a and 1994b). The EPA Functional Guidelines state that there are
no required review criteriafor field duplicate analyses comparability, but allow the data reviewer to
exercise professional judgement. The RPD between the environmental samples results and their
corresponding field duplicate sample results exceeded the 20 percent criteria stated in the Industrial
Sites QAPP (DOE/NV, 1996b) for some target analytes. The variability in the results between the
environmental samples and their corresponding field duplicate samples could be attributed to
nonhomogeneous samples and the difficulties associated with collecting identical soil field samples.
It is expected that soil field duplicate results will have a greater variance than water matrices.

The laboratory duplicate samples were compared to the criteria set forth in the EPA Functional
Guidelines (EPA, 1994a) and the associated sample results were qualified accordingly. Both
detections and nondetections have been qualified as estimated (J and UJ, respectively) if the relative
percent difference between an environmental sample and its |aboratory duplicate fell outside
established criteria

Four field samples were selected for use as MS/MSD samples. The percent recoveries of these
samples (a measure of accuracy) and the relative percent differences in these sample results
(ameasure of precision) were compared to EPA Functional Guideline criteria (EPA, 1994a and
1994b). The results were used to qualify associated environmental sample results accordingly.
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The EPA Functional Guidelines for review of organic data state that no data qualification action is
taken on the basis of MS/M SD results alone. The data reviewer exercises professional judgement in
considering these results in conjunction with the results of laboratory control samples (LCSs) and
other QC criteriain applying qualifications to the data.

Theinorganic datareview in EPA Functional Guidelines allows professional judgement to be applied
in evaluating the results of matrix spikes (EPA, 1994a). Generally, if the spike recovery is greater
than the upper acceptance limits (>125%), nondetections are acceptable for use. If the spike recovery
is greater than the upper acceptance limits (>125%) or less than the lower acceptance limits (<75%),
positive results are qualified as estimated (J). If spike recovery falls within the range of 30-74%,
nondetections are qualified as estimated (UJ).

A.4.7.2 Laboratory Quality Control Samples

Analysis of method QC blanks and surrogate spikes for organic analyses, method blanks, preparation
blanks, initial and continuing calibration blanks for total metals, and 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, 1994a and 1994b).

The EPA Functional Guidelines (EPA, 1994a and 1994b) state that no qualification action is taken if
acompound isfound in an associated blank, but not in the sample or if acompound isfound in the
sample, but not in an associated blank. The action taken when a compound is detected in both the
sample and the associated blank varies depending upon the analyte involved and is described in the
“The 5X/10X Rule.”

For most VOCs, SVOCs, herbicides, TPH as diesel and gasoline, PCBs, and pesticides, if an analyte
is detected in the sample and was also detected in an associated blank, the result is qualified as
undetected (V) if the sample concentration is less than five times (5X) the blank concentration.

For the common laboratory contaminants (e.g., methylene chloride, acetone, 2-butanone [methylethyl
ketone or MEK], and phthalate esters [especially bis(2-ethylhexyl)phthalate]), the factor is raised to
ten times (10X) the blank concentration. The sample result is elevated to the quantitation limit if it is
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less than the quantitation limit or remains unaltered if the sample result is greater than or equal to the

quantitation limit.

For inorganics (i.e., metals), sample results greater than the instrument detection limit, but less than

five times (5X) the amount found in an associated blank, are qualified as undetected (U). There are

no metallic common laboratory contaminants, so there is no “10X Rule” for metals, and the sample
result is never altered. When applying the 5X criteria to soil sample data or calibration blank data, the
raw data results are used to evaluate and qualify the reported results on the Certificate of Analysis.

Surrogate spikes, or system monitoring compounds, are added to the environmental samples analyzed
by chromatographic techniques for VOCs, SVOCs, herbicides, TPH as diesel and gasoline, PCBs,
and pesticides. Surrogate compounds are analytes that are not expected to be present in associated
environmental samples, but behave the same as similar target compounds chromatographically.
Known amounts of each surrogate are added prior to sample preparation and are carried throughout
the preparation/analysis procedure. The percent recoveries of these surrogate compounds give some
measure of the anticipated recoveries of the target compounds whose chromatographic behavior they

mimic.

If any surrogate percent recoveries are out of the acceptable range (which differs for each surrogate in
each method), laboratory protocol calls for the sample to be reprepared and/or reanalyzed. When the
surrogate recoveries are acceptable on the second run, only the second analysis results are reported.
When both analyses yield the same unacceptable range, the results of both analyses are reported.

The evaluation of surrogate spike percent recovery results is not straightforward. The functional
guidelines suggest several optional approaches, but require the data reviewer to exercise professional
judgement in reviewing surrogate data and qualifying associated data as estimated (J or UJ, for
detections or nondetections, respectively) or unusable (R). Documentation of data qualifications
resulting from the application of these guidelines is retained in the project files as both hard copy and

electronic media.

One laboratory duplicate analysis for metals was performed for each SDG that reported total metals.
The duplicate results are compared to the results of the original sample to give a measure of analytical
laboratory precision. If the results from a duplicate analysis for a particular analyte fall outside the
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control limits, the EPA Functional Guidelines for Inorganic Data Review (EPA, 1994a) call for all
results for that analyte in al associated samples of the same matrix to be qualified as estimated (J).
Documentation of data qualifications resulting from the application of these guidelinesisretained in
the project files as both hard copy and electronic media

Laboratory control samples, also known as blank spikes, consist of known quantities of target
compounds added to purified sand or deionized, distilled water and analyzed along with the
environmental samplesin the sample delivery group. The percent recoveries of the compoundsin the
LCS give ameasure of laboratory accuracy. The functional guidelines call for the data reviewer to
use professional judgement to qualify associated data according to established criteria.
Documentation of data qualifications resulting from the application of these guidelinesisretained in
project files as both hard copy and electronic media.

A.4.8 Field Nonconformances

During the corrective action investigation, one QA surveillance was conducted by IT Corporation to
verify that sampling activities were performed in accordance with applicable requirements. The
surveillance did not identify any findings, deficiencies, or nonconformances with sampling activities.
The requirements of the plans and procedures governing the activities at the site were met.

A.4.9 Laboratory Nonconformances

L aboratory nonconformances are generally due to inconsistenciesin analytical instrumentation
operation, sample preparations, extractions, and fluctuationsin internal standard and calibration
results. Several laboratory nonconformances were documented for this project. These
nonconformances have been accounted for in the data qualification process. All nondetect acrolein
and 2-chloroethyl-vinyl ether results were rejected due to the compounds response in the initial
calibration. The laboratory is not required to generate a nonconformance for this type of deficiency
as long as the laboratory met all the required QC criteriafor the initial calibration analysis.
Documentation of these resultsis retained in project files.
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A.5.0 Summary

Analysis of the data generated from corrective action investigation activities conducted at CAU 266,
Area 25 Building 3124 Leachfield, indicates the following:

* The PALs were not exceeded in soil samples for total VOCs, total SVOCs, TPH, total PCBs,
total RCRA metals, gamma-emitting radionuclides, isotopic uranium, isotopic plutonium, and
strontium-90 for any of the samples collected from the site.

» The isotopic americium (americium-241) concentrations in two soil samples exceed PALs;
therefore, americium-241 is a COC at CAU 266. The calculated dose from the residual
americium-241 in the solil results is less than the 100 mrem/yr limit established by DOE
Order 5400.5 (DOE, 1993).

* Analytical results from liquid samples collected from the septic tank indicated detection of
COPCs to include 1,4-dichlorobenzene, p-isopropyltoluene, trichloroethene,
bis(2-ethylhexyl)phthalate, americium-241, uranium-234, and uranium-238. There were no
toxicity characteristic chemical COPCs detected above the regulatory levels. Uranium
isotopes were detected in ratios that were determined to constitute “added radioactivity.”

* Analytical results from sludge samples collected from the septic tank and distribution box
indicated detection of COPCs to include americium-241, americium-243, cesium-137,
uranium-234, uranium-238, and potassium-40. Americium-241 was detected at levels which
were determined to constitute “added radioactivity.” Aroclor-1260 was detected at
2,200ug/kg which is below the regulatory level of 50 mg/kg. Diesel-range organics were
detected in the septic tank sludge at 1,400 mg/kg, which exceeds the Nevada regulatory level
of 100 mg/kg, and in the distribution box at 78 mg/kg.

* Analytical results from sludge samples collected from the septic tank and distribution box and
processed using the TCLP method indicated detection of COPCs to include barium, cadmium,
and lead. None of these COPCs were detected above the toxicity characteristic regulatory
levels.

» The geologic conditions revealed that the soil within the leachfield is comprised of alluvial
fan soil that is poorly sorted with abundant gravel and cobbles. Thin lenses of sand and silt
were present at some locations. The soil beneath the leachrock was a poorly sorted, silty
gravelly sand with abundant pebbles, some gravel, and a few cobbles.

* The geotechnical and bioassessment samples will not be submitted for analysis because the
results will not significantly benefit the corrective action decision process.
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Attachment 1

Memo from S. Adams to R. McCall entitled,
“Dose Assessments of the Americium-241 in
Soil at the Area 25 Building 3124 Leachfield.”
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DATE: September 15, 1999
TO: Robert McCall
FROM: Steve Adams

SUBJECT: DOSE ASSESSMENT OF THE AMERICIUM-241 IN SOIL AT THE AREA 25
BUILDING 3124 LEACHFIELD

Summary

Three very conservative assessments were performed to calcul ate the dose and risk from the residual
americium-241(***Am) contamination in the Corrective Action Unit (CAU) 266 leachfield system
soil. The maximum calculated doses and risks are orders of magnitude less than the criteria
established by the U.S. Department of Energy (DOE) and the U.S. Environmental Protection Agency
(EPA) for requiring remediation. Leaving the resdua contamination in the CAU 266 leachfield
system soil would be protective of the public, workers, and the environment.

Americium-241 was detected above background concentrations in soil samples collected at depths
greater than 1.067 meters (m) (3.5 feet [ft]) below the ground surface (bgs) at the Area 25 Building
3124 Leachfield, CAU 266. The potential radiological dose and risk from the residual **Am were
calculated by assuming three hypothetical exposure scenarios:

» Exposure Scenario 1 assumes a dose receptor resides on the CAU 266 leachfield full time
with the contamination at the current depth.

» Exposure Scenario 2 assumes a dose receptor resides on the CAU 266 leachfield full time
subsequent to ti&*Am contaminated soil being brought to the surface and mixed with the
uncontaminated soil.

» Exposure Scenario 3 assumes a dose receptor resides on the CAU 266 leachfield full time and

with the contamination at the ground surface.

Table 1 shows the calculated dose from the resifdah contamination to a hypothetical future
receptor living on the CAU 266 leachfield under the three exposure scenarios analyzed.
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Table 1
Summary of Dose and Risk from Residual **Am in Soil at CAU 266

Committed Effective Dose Equivalent and Risk from all Exposure Pathways
Exposure
SceNr:)arlo Dose Risk
' (millirem per year) (probability of cancer mortality/lifetime)
1 2.92E-18 1.32E-24
2 4.70E-3 1.21E-9
3 1.63E-2 4.20E-9

The maximum calculated dose is 0.02 percent of the 100 millirem per year (mrem/yr) limit to
members of the public established in DOE Order 5400.5 (DOE, 1993). Thisdoseis0.7 percent of the
25 mrem/yr dose criterion established by the U.S. Nuclear Regulatory Commission (NRC) for license
termination and adopted as a remediation goal by the DOE Nevada Operations Soils Media Project
and the Nevada Division of Environmental Protection (NRC, 1997).

The calculated cancer mortality risk from a dose of 1.6 m@m/yr is 4.2 x 18, This risk is for
Exposure Scenario 3, the scenario with the largest Committed Effective Dose Equivalent (CEDE) and
risk. In addition, this level of risk is less than the 1.0 R t801.0 x 10 risk criterion range

recommended by the EPA for considering remedial action at Superfund sites (EPA, 1997).

Additional details on the distribution of tA8Am concentration in CAU 266 soil, dose calculation
methodology, and risk calculations will be found in the following sections of this memorandum.

[ ntroduction

The CAU 266 leachfield system received sanitary waste from Building 3124 in Area 25 of the
Nevada Test Site. Building 3124 was constructed in 1962 to support the Test Cell A reactor test
facility at the Nuclear Rocket Development Station (NRDS). Building 3124 contained equipment for
water flow testing, gas flow testing, static pressure testing, equipment maintenance and cleaning, and
limited analytical work (DOE/NV, 1999). Subsequent to the deactivation of Test Cell A in 1966,
Building 3124 was probably used to house various laboratories in support of the Nevada Applied
Ecology Group (DOE/NV, 1999). The building was refurbished in 1991 and used to study
radioactively contaminated soil remediation techniques for 2.5 years. After 1995, Building 3124 was
used for bench scale testing of soil treatability tests. Building 3124 activities resulted in the release of
sanitary waste to the CAU 266 leachfield. Activities conducted within Building 3124 may have
introduced radiological material into the CAU 266 leachfield.

Surface and below ground surface soil samples were collected from CAU 266 in 1999. The soil
samples were analyzed by gamma spectrometry; alpha spectrometry for isotopic plutonium, uranium,
and americium; and for strontium-90. Two samples had analytical results that exceeded background
concentrations (McArthur and Miller, 1989). Soil sample TCA60025 was collected from a borehole
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taken from a depth of 1.067 to 1.37 m (3.5 to 4.5 ft) below the ground surface. It had a®*Am
concentration of 0.092 picocuries per gram (pCi/g) + 0.047 pCi/g. Soil sample TCA60040 was
collected from a borehole core taken from a depth of four to five feet and?fAdhaconcentration
of 0.169 pCi/g + 0.048 pCi/g. The maximdftAm concentration found in surface soil samples
collected from undisturbed background locations, based @{#tPu concentrations, is 0.038 pCi/g
(McArthur and Miller, 1989). The maximufffAm concentrations found in the CAU 266 soil are 2.4
times and 4.4 times the backgrodfidm concentration. The following section of this memorandum
discusses the calculational methodologies used to assesses the dose and risk from tré&Aesidual
in the CAU 266 leachfield system soil.

Dose Methodology

The residuaf*Am concentration in CAU 266 leachfield system soil is only a few times background.
The contamination is more than a meter below the ground surface and would be expected to result in
a minimal dose and risk to a future land user. The probability is very low that a future land user

would receive a significant intake or external exposure t&"#hm in the CAU 266 soil.

Nevertheless, assessments were performed to demonstrate that the dose and risk from the residual
“Am contamination are well below regulatory limits. The assessment methodology used to analyze
the dose and risk from the residéf&Am contamination in the CAU 266 leachfield system soil should

not be presumed to set precedence on the methods used in future assessments in support of correctiv
action levels for DOE Nevada Operations Environmental Remediation Programs. The dose and risk
assessment method used for the CAU 266 leachfield system is extraordinarily and simple. The
assessment methodology will result in calculated doses and risks that are significantly greater than
expected in any realistic future land use at CAU 266. The assessment methodology was selected
because the dose and risk from the resitftain contamination are recognized intuitively as being

very small. In addition, the use of this simple yet conservative methodology will reduce the resource
and time required to perform the assessment.

The CAU 266 assessments consist of five components: the exposure scenario, the radiological source
terms, the dose assessment calculation methodology, the risk assessment calculation methodology,
and the analytical results. Each of the dose assessment components are discussed in the following
parts of this memorandum.

Exposure Scenario
For each of the three exposure scenarios described above, the hypothetical dose receptor is assumec

to live continuously at the CAU 266 leachfield. They spend 100 percent of their time outdoors,

24 hours per day, 365 days per year. The only differences in Exposure Scenarios 1, 2, and 3 is the
depth and concentration of the radiological source term. For each Exposure Scenario the dose
receptor is exposed t#Am through four exposure pathways. The four exposure pathways include
the inhalation of resuspended contaminated soil, inadvertent ingestion of soil, the ingestion of food
grown on the CAU 266 leachfield system, and external exposure. The breathing rates, food ingestion
rates, annual average mass loading of resuspended soil, fractithnotransferred to vegetation,
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particle size distribution, shielding factors, dose conversion factors, risk factors, unit conversions, and

other calculational parameter values are listed in Table A.1.

Radiological Source Term
Two out of ten CAU 266 soil samples analyzed for isotopic americium had concentrations exceeding

that found in soil samples collected from undisturbed background locations

(McArthur and Miller, 1989). Sample TCA60025 was collected from a borehol e taken from a depth

of 1.067 mto 1.37 m (3.5 to 4.5 ft) below the ground surface. It had a **Am concentration of

0.092 picocuries per gram (pCi/g) + 0.047 pCi/g. Soil sample TCA60040 was collected from a
borehole core taken from a depth of 1.22 m to 1.5 m (4 to 5 ft) and*tadraconcentration of
0.169 pCi/g + 0.048 pCi/g. These concentrations are respectively, 2.4 times and 4.4 times the
calculatedAm concentration found in surface soil samples taken from undisturbed background
locations (McArthur and Miller, 1989). The radiological source term for Exposure Scenario 1, 2,
and 3 are summarized in Table 2 and discussed in detail in the following text.

Table 2
Radiological Source Terms Used in the Assessments of CAU 266
Exposure Depth of *Am Contamination 21Am Concentration
Scenario (mbgs) (pCilg)
Surface to 1.067/ 0.0
1 1.067 to 1.22 0.092
1.22t0 1.5 0.169
>1.5 0.0
5 Otol5 0.0409
>1.5 0.0
3 010 0.433 0.14
>0.43 0.0

In Exposure Scenario 1 doses and risks were calculated assuming that the CAU 266 leachfield system
soil is not contaminated to a depth of 1.067 m (3.5 ft) bgs. From a depth of 1.067 m (3.5 ft) bgs to a
depth of 1.22 m (4 ft) bgs the entire CAU 266 leachfield system soil is assumed to be contaminated
with 2*Am at a concentration of 0.092 pCi/g. From a depth of 1.22 m (4 ft) bgs to a depth of 1.5 m

(5 ft) bgs the entire CAU 266 leachfield system soil is assumed to be contaminatédAnitat a
concentration of 0.169 pCi/g. This radiological source term should conservatively bound the true
#Am concentration in soil at the CAU 266 leachfield.

For Exposure Scenario 2 tHféAm contaminated soil was assumed to be uniformly mixed with the
clean soil located between the contaminated soil and the ground surface. Mixing the contaminated
soil with the clean soil would result i"dAm concentration of 0.0409 pCi/g in all soil located in the
CAU 266 leachfield system from the ground surface to a depth of 1.5 m (5 ft). This value was
calculated in the following manner:
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#1Am concentration = [0.092 pCi/g x (1.22m - 1.067m)] + [0.169 pCi/g x (1.5m - 1.22m)]/(1.067m + 0.153m + 0.28m)
Am concentration = 0.0409 pCi/g

The *Am contaminated soil at the surface would increase the dose and risk per unit concentration of

Am. However, mixing the *Am contaminated soil with clean soil also dilutesthe **Am
concentration and thereby reduce the cal culated dose and risk.

In Exposure Scenario 3 the contaminated soil isassumed to extend from the ground surface to a depth

of 0.433 m (1.42 ft). The dose receptor is assumed to be living directly on the residual **Am
contaminated soil.

Dose and Risk Calculation Methodology
Simple, conservative, dose and risk calculation models were used to calculate the CEDE and cancer

mortality risk to the hypothetical future land user at CAU 266. The calculational dose models for
inhalation, food ingestion, soil ingestion, and external exposure are described below. The CEDE is
calculated by summing the dose contribution from each of the four exposure pathways. The *!Am
risk models are from the EPA Federal Guidance Report No. 13 (Eckerman, et al., 1998). The
equations used to calculate the **Am intakes, exposure, and the resultant dose and risks are shown in
Attachment A.1. Parameter values used in the equations and references for each parameter value are
listed in Table A.1. The dose and risk calculations are shown in Attachment A.2.

Analytical Results
The calculated dose and risk for each exposure scenario from each exposure pathway are shown in

Table 3.

Table 3
Calculated Committed Effective Dose Equivalent (mrem/yr) and
Risks from Residual 241-Am in CAU 266 Leachfield System Soil

Exposure Inhalation Food Ingestion Soil Ingestion External Exposure Total

Scenario Dose Risk Dose Risk Dose Risk Dose Risk Dose Risk
1 0 0 0 0 0 0 2.9E-18 | 1.3E-24 | 2.9E-18 | 1.3E-24
2 3.3E-4 1.1E-10 2.6E-3 3E-10 1.1E-4 1.4E-11 1.7E-3 7.6E-10 | 4.7E-3 1.2E-9
3 1.1E-3 | 3.8E-10 | 9.0E-3 | 1.2E-9 | 3.8E-4 4.9E-11 5.8E-3 2.6E-9 1.6E-2 4.2E-9

Note - The risk component is expressed as the increase in the probability of cancer mortality to the dose receptor during their
lifetime.
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The maximum calculated dose from the residual >*Am contamination at CAU 266 leachfield system

is for Exposure Scenario 3 and is equal to 1.63%n@&m/yr. About 55 percent of the dose is from
food ingestion, 36 percent from external exposure, seven percent from inhalation, and two percent
from soil ingestion. The maximum calculated dose is less than 0.2 percent of the remediation
criterion established in DOE Order 5400.5 (DOE, 1993). In addition, itis less than 0.7 percent of the
remediation criterion established by the NRC for licence termination. The calculated dose for
Exposure Scenario 2 is 4.7 x3f@rem/yr. It is less than 24 percent of the calculated dose for
Exposure Scenario 3. The calculated dose for Exposure Scenario 1 is 2:82whidch is

insignificant.

The maximum calculated risk from the residifsm contamination at CAU 266 leachfield system is
for Exposure Scenario 3 and is equal to a 4.2*%id€rease in the cancer mortality to the dose
receptor during their lifetime. This level of risk does not exceed the EPA recommended level for
considering remediation at Superfund sites (EPA, 1997).

Conclusion

Three very conservative assessments were performed to calculate the dose and risk from the residua
Am contamination in the CAU 266 leachfield system soil. The maximum calculated doses and

risks are orders of magnitude less than the criteria established by the DOE and EPA for requiring
remediation. Therefore, leaving the residual contamination in the CAU 266 leachfield system soil
would be protective of the public, workers, and the environment.

cC: Mike Foley Charles Orchard Dustin Wilson
Mike O’Hagan Stacey Alderson Central File
Bruce Dionne Carl Speer
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Attachment A.1

Calculation Equations
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Inhalation Dose Calculational M odedl

H,, =CxMLxBRXxTxDRxFD where:
H,, = CEDE frominhalation of*Am (mrem/yr)
C = Concentration of*Am in the soil (pCi/g)
ML = Annual average mass loading of resuspended soil in the air

gram per cubic meter (gAn

BR = Average daily breathing rate cubic meter per dayday)
T = Exposure time (days)
DR = Dose conversion factor for inhalation’8Am (mrem/pCi)
FD = Depth factor, fraction of contaminated solil that will be resuspended

Inhalation Risk Calculational Model

Ry =CxMLxBRxTxRf, xFD where:
R., = Cancer mortality risk from the inhalation 6fAm (lifetime probability)
C = Concentration of*Am in the soil (pCi/g)
ML = Annual average mass loading of resuspended soil in the aff)(g/m
BR = Average daily breathing rate {faay)
T = Exposure time (days)
Rf.. = Cancer mortality risk factor for inhalation 6tAm (lifetime probability/pCi)
FD = Depth factor, fraction of contaminated soil that will be resuspended

Food Ingestion Dose Calculational M odel

Hiy =C X B x| xTxDCF x 3,700 x 0.25 x,F where:

H,; = CEDE from ingestion of*Am contaminated food (mrem/yr)
C = Concentration of*Am in the soil (pCi/g)

B, = Fraction of*Am transferred from soil to food

[, = Ingestion rate of food gram per day (g/d)

T = Exposure time of individual to food grown on CAU 266 (d/yr)

DCF = Ingestion dose conversion factor f8Am (sieverts/becquerel [Sv/Bq])

3,700 = Multiplication conversion factor (mrem/pCi)/(Sv/BQq)

0.25 = Area correction factor for CAU 266 (dimensionless)

F, = Fraction of*Am taken up by the roots due to vertical distribution ofthem
in soil
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Food Ingestion Risk Calculational M odel

R,=CxB x| xTxRf x0.25xE where:

R,, = Cancer mortality risk from the ingestion’6fAm contaminated food
(lifetime probability)

C = Concentration of*Am in the soil (pCi/g)

B, = Fraction o*!Am transferred from soil to food

[, = Ingestion rate of food (g/d)

T = Exposure time of individual to food grown on CAU 266 (d/yr)

Rf.,, = Cancer mortality risk factor for ingestion BfAam (lifetime probability/pCi)

0.25 = Area correction factor for CAU 266 (dimensionless)

F, = Fraction o**Am taken up by the roots due to vertical distribution of the
2Am in soil

Soil Ingestion Dose Calculational M odel
Hings = C X | x T x DR, x 3,700 x FQ where:

H,.. = Dose from the ingestion éfAm contaminated soil
Concentration of*Am in the soil (pCi/g)
Ingestion rate of soil (g/d)
T Exposure time of individual to soil ingestion on CAU 266 (d/yr)
DF, Ingestion dose conversion factor f#Am (Sv/Bq))
3,700 = Multiplication conversion factor (mrem/pCi)/(Sv/BQq)
FD, = Fraction o**Am ingested, a function of the vertical distribution of #t&m in soil

rs

Soil Ingestion Risk Calculational M odel

Rings = C X [ x T,x Rf; x FD, where:

R, = Cancer mortality risk from the ingestion’6fAm contaminated soil
(lifetime probability)

C = Concentration of*Am in the soil (pCi/g)
l s = Ingestion rate of soil (g/d)
T, = Exposure time of individual to soil ingestion on CAU 266 (d/yr)
Rf, = Cancer mortality risk factor for ingestion BfAm (lifetime probability/pCi)
FD, = fraction of*!Am ingested, a function of the vertical distribution of #i&m in soil
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External Exposure Dose M odel

He. = C x DR, x T, x CF x SF where:
H,, = The external dose froffAm in the soil (mrem/yr)
C = Concentration of*Am in the soil (pCi/g)
DF,, = External dose conversion factor f6"Am (Sv/Bq)/(s/nf)
T, = Exposure time (s/yr)
CF = Conversion factor [(mrem/yr)/(pCi/g)J/[(Sv/Bq)/(Shi
SF = Shielding factor fo*Am below the surface (dimensionless)

External Exposure Risk Model

R. = C X RE, x T, x CF x SF where:
R, = The external exposure risk froftAm in the soil (mrem/yr)
C = Concentration of*Am in the soil (pCi/g)
RF,, = External exposure risk factor ffAm (kg/Bg/s)
T« = Exposure time (s/yr)
CF =

Conversion factor (g-s-Bqg/kg-yr-pCi)
SF = Shielding factor fo*Am below the surface (dimensionless)
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Table A.1
Numerical Values Used in the CAU 266 Dose and Risk Assessments
(Page 1 of 2)

Parameter Value Reference
C. 0.092 pCi/g from 1.07m to 1.22 m bgs CAU 266 Sample TCA60025 (Scenario 1)
C, 0.169 pCi/g from 1.22 m to 1.5 m bgs CAU 266 Sample TCA60040 (Scenario 1)
C, 0.0409 pCilg Scenario 2
Cs 09.106992ppgiyggf];roon:1 .ggqst?n%l?f?,r?nbt?gss Scenario 3
H,., mrem/yr Calculated value
Hingr mrem/yr Calculated value
Hings mrem/yr Calculated value
Heye mrem/yr Calculated value
Rin lifetime cancer death probability Calculated value
Ringt lifetime cancer death probability Calculated value
Rings lifetime cancer death probability Calculated value
Rex lifetime cancer death probability Calculated value
ML 1.3 x 10° g/m® Shinn, 1994
BR 16 m/d Table 5, 19 - 34 year old males (Layton, 1993)
T 365 dlyr Maximum possible value
Tt 3.156 x 107 s/yr Maximum possible value
DR 0.0999 mrem/pCi ICRP (1995) for Class M, 5 um AMAD, *'Am
DCF 2.0 x 107 Sv/Bq ICRP (1995) for Class M #**Am
DCF, 2.0 x 107 Sv/Bq ICRP (1995) for Class M 2**Am
DF,, 2.34 x 10™ (SV/Bq)/(sim?) ‘(Ii'zglti 1.7 Eckerman and Ryman 1993, **'!Am, infinite
Rf.. 9.04 x 107 /Bq Table 2.1, Eckerman et al., 1998, ?**Am, cancer mortality
Rf,, 2.56 x 10° /Bq ;acl):)rléliztfa, Eckerman et al., 1998, ***Am, cancer
Rf,. 2.56 x 10° /Bq ;acl):)rléliztfa, Eckerman et al., 1998, ***Am, cancer
Rf,, 1.59 x 10'* kg/Bg-s Table 2.4, Eckerman et al., 1998, *!Am, cancer mortality
FD g:grr Ziﬁm z 812 rr: Egz Equations B.5, page 144 Yu et al., 1989
B, 5.39 x 10*fraction Calculated, Tables D.2 - D-4, Yu et al., 1989
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Table A.1
Numerical Values Used in the CAU 266 Dose and Risk Assessments

(Page 2 of 2)

Parameter Value Reference
I 2,952 kcal/d Eckerman et al., 1998
3700 (mrem/pCi)/(Sv/BQq) Unit definition, Shleien et al., 1998
0.25 Dimensionless Equations D-5, page 179, Yu et al., 1989
0 for initial conditions, 1 when .
F. 24Am is within root zone depth Equations D.6, page 180, Yu et al., 1989
s 0.01 g/d Section 6A.1, for adults, AIHC, 1994
0 for 2*Am > 0.15m bgs .
FD, 1 for 'Am < 0.15 mbgs Equations B.5, page 144 Yu et al., 1989
CF [(mrem/yr)/pCilg))/[(SV/BQq)/(s/m®)] Unit definition, Shleien et al., 1998
SE 2.73 x 10 (mrem/yr)/(pCi/g) when Calculated using RESRAD code, Files RCRSCN17.RAD

21Am > 1.067 m bgs, otherwise = 1

and RCRSACN2.RAD
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Attachment A.2

Dose and Risk Assessment Due to Am-241
in Soil at CAU 266 Leachfield



Inhalation Exposure Pathway

Inhalation Dose =H=C x ML X BR x T x DR x FD
Inhalation Risk=R=CxMLxBR x T x Rf x FD where

H = The 50-year dose due to the Am-241 inhaled during the year of the maximum intake (mrem/year)

R = The cancer mortality risk from inhalation of Am-241

C = is the concentration of Am-241 in the soil (pCi/g)

C1 =0.092 pCi/g from 1.07m to 1.22m bgs, Exposure Scenario 1
C1 =0.169 pCi/g from 1.22m to 1.5m bgs, Exposure Scenario 1
C2 =0.0409 pCi/g from Om to 1.5m bgs, Exposure Scenario 2

C3 =0.092 pCi/g from 0.0m to 0.153m bgs, Exposure Scenario 3
C3 =0.169 pCi/g from 0.153 m to 0.43m bgs, Exposure Scenario 3
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Note - For calculational purposes the Scenario 3 source term = 0.14 pCilg

the weighted average Am-241concentration in the soil from 0.0 to 0.43 m bgs

ML = the annual average mass loading of resuspended soil in the air (g/m3) (Shinn, 1994) =

BR = breathing rate of 19 - 34 year old males from Table 5, Layton (1993) (m3/day) =

T = the exposure time in days per year (d/yr) =

DR = the dose conversion factor for Am-241 Class M, 5 micorn AMAD, (Sv/Bq), ICRP (1995) Publication #68 =

3700 = multiplication conversion factor (mrem/pCi)/(Sv/Bq)
= Depth Factor, adjust for depth of Am-241, 1.067 m for 0.092 pCi/g and 1.22 m for 0.169 pCi/g

Exposure Scenario #1 =
Exposure Scenarios #2 and #3 =

Rf = inhalation cancer mortality probability from Am-241, (9.04E-7/Bq)/(1Bqg/27.07pCi) =

1.36E-05
16
365
2.7E-05
FD

0
1
3.34E-08

Inhalation Dose and Risk from Am-241 Contaminated Soil
(Am-241 Concentration in Soil)

Scenario Scenario Scenario Scenario
Response 1 1 2 3
0.092 pCilg .169 pCilg .0409 pCilg .14 pCilg
H= 0.00E+00 0.00E+00 3.25E-04 1.12E-03 mrem/yr
Rf= 0.00E+00 0.00E+00 1.08E-10 3.76E-10 probability cancer death/yr

Cancer Risk Coefficients (Probability/Becquerel of Intake)
(Federal Guidance Report No. 13 [Eckerman et al.,1998])

Mode of Intake l\/(lg/réag;tay M(C;-I}tB)I((:)I:y
Inhalation 9.04E-07 9.58E-07
Water Ingestion 2.01E-09 2.81E-09
Food Ingestion 2.56E-09 3.63E-09
External 1.59E-17 2.36E-17

Note - (a) the units for external exposure are (kg/Bg-s)



Assumes worst case: 20-year old male consuming 2,952 kcal/d of food at an average rate of 1,700 kg of food per kcal
(Eckerman et al., 1998). Assumes that the fraction of Am-241 transferred from the soil to food is 5.39E-4 based upon

Food Ingestion Pathway

Tables D.2 - D.4 of Yu et al., (1989). The fraction of food raised on site is adjusted per Yu et al., (1989).

Calculation of the fraction of Am-241 transferred from the soil to food:
((160 kglyr + 14 kglyr fruits, vegetables, grain, leafy vegetables [Table D.2]) x 1.0E-3 Am-241 transfer rate

(Table D.3)) + ((63 kg/yr of meat [Table D.2] x 5E-5 Am-241 transfer rate for beef (Table D.4)) + ((92 kg/yr of
milk [Table D.2] x 2E-6 Am-241 transfer rate for milk (Table D.4))/(174+63+92) =

0.000539009 = Bv

The dose and risk from ingestion of food contaminated with Am-241 is calculated as follows:

H=CxBvxIrxTxDCF x 3,700 x 0.25 x Fu

R=CxBvxIrxTxRfxFu

where

C = Am-241 concentration in soil (pCi/g)

Bv = fraction of Am-241 transferred from soil to food (Yu et. al., 1989) =

Ir = food ingestion rate = (2,952 kcal/d)/(1,700 kcal/kg of food) x 1,000 g/kg =

T = time dose receptor is ingesting food grown on CAU 266 leachfield =

DCF = ingestion dose conversion factor for Am-241 (ICRP, 1995) =

3700 = multiplication conversion factor (mrem/pCi)/(Sv/Bq)

0.25 = fraction of all food grown on site = (50m x 100m)/20,00 m2 = .25 (Yu et al., 1989)
Rf = ingestion risk factor for Am-241 = (2.56E-9/Bq) / (27.027 pCi/Bq) =
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5.39E-04 pCi/g (vegetation)/pCi/g (soail))

1736 g of food/d
365 days/year
2.00E-07 Sv/Bq

9.47201E-11 (1/pCi)

Fu = fraction of Am-241 taken up by roots, assumed to be fraction of Am-241 in root zone, of 0.9 m,
Am-241 is <9 m BGS, Fu = 0, otherwise 1 (Yu et al., 1989)

Food Ingestion Dose and Risk from Am-241 Contaminated Soil
(Am-241 Concentration in Soil)

Response Scenario 1 Scenario 1 Scenario 2 Scenario 3
P 0.092 pCilg .169 pCilg .0409 pCil/g .14 pCilg
H= 0.00E+00 0.00E+00 2.58E-03 8.95E-03 mrem/yr
Rf= 0.00E+00 0.00E+00 3.31E-10 1.15E-09 cancer death/yr

Water Ingestion Dose and Risk from Am-241 Contaminated Soil

This exposure scenario was not chosen due to the large distance to groundwater, very low rate of
precipitation, and high evapotranspiration.



Soil Ingestion Dose and Risk from Am-241 Contaminated Soil

H=Cx IRXxTxDR x FD x 3700
R=CxIRxTxRfxFD
where

H = The 50-year dose from ingesting Am-241 contaminated soil during the year of the maximum intake (mrem/year)
R = The cancer mortality risk from ingestion of Am-241
C = is the concentration of Am-241 in the soil, (pCi/g)
IR = ingestion rate of adults from Section 6.A.1, AIHC (1994), g/day =
T = the exposure time in days per year =
DR = the dose conversion factor for Am-241 Class M, Sv/Bq, ICRP Publication #68 =
FD = Depth factor = 0 when the cover depth, 1.07 m, is > 0.15 m, Equation B.5, (Yu et. al., 1989) =
FD = Depth factor = 1 when the cover depth is < 0.15 m, Equation B.5, (Yu et. al., 1989) =
Rf = the cancer risk from ingestion of Am-24, 1/Bq x Bg/27.027, (FGR #13) =
3700 = multiplication conversion factor (mrem/pCi)/(Sv/Bq)

Ingestion Dose and Risk from Am-241 Contaminated Soil
(Am-241 Concentration in Soil)

Response Scenario 1 Scenario 1 Scenario 2 Scenario 3
P 0.092 pCilg 0.169 pCi/g .0409 pCil/g .14 pCilg
H= 0.00E+00 0.00E+00 1.10E-04 3.82E-04 mrem/yr
Rf= 0.00E+00 0.00E+00 1.41E-11 4.89E-11 cancer death/yr

External Exposure Pathway

H from external exposure to Am-241 = 2.34E-19 (Sv/Bq)/(s/m3) FGR #12, (1993). Converting to familiar units:

(105 mrem/Sv) x (Bg/27.027 pCi) x (3600 s/ hr) x (24 hrs/d) x (365.25 d/yr) x (106 cm3/m3) x (1.5 g/cm3)

H = 2.34E-19 (Sv/Bq)/(s/m3) x 1.751 x 1017 [(mrem/yr)/(pCi/g)] /[(Sv/Bq)/(s/m3)] = 0.041 (mrem/yr)/(pCi/g)
H= 0.04098 (mrem/yr)/(pCi/g) when Am-241 is at the surface
H= 1.11841E-17 (mrem/yr)/(pCi/g) when Am-241 is at $1.067 m below the surface

Risk Coefficient for cancer mortality risk = risk coefficient for cancer morbidity risk = 1.59E-17 kg/(Bg-s)
Converting to familiar units: (103g/kg) x (3.156 x 107 s/yr) x (Bq/27.027 pCi) =
Cancer Risk Coefficient (Scn. 2,3) = 1.59E-17 kg/Bg-s) x 1.168E+9 =

Cancer Risk Coefficient (Exposure Scenario #1) =

1.857E-08 (risk/yr)/(pCilg)
5.06804E-24 (risk/yr)/(pCi/g)

External Dose and Risk from Am-241 Contaminated Soil
(Am-241 Concentration in Soil)

Response Scenario 1 Scenario 1 Scenario 2 Scenario 3
P 0.092 pCilg 0.169 pCi/g .0409 pCil/g .14 pCilg
H= 1.03E-18 1.89E-18 1.68E-03 5.80E-03 mrem/yr
Rf= 4.66E-25 8.56E-25 7.60E-10 2.63E-09 cancer death/yr

0.01

365
2.00E-07
0

1
9.46E-11

1.168x 109 (g-s-Bg/kg-yr-pCi)
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Total Dose From all Exposure Pathways

Total Dose and Risk from Am-241 Contaminated Soil (mrem/yr)

(Am-241 Concentration in Soil)

Response Scenario 1 Scenario 1 Scenario 2 Scenario 3
P 0.092 pCilg 0.169 pCi/g .0409 pCil/g .14 pCilg
H= 1.03E-18 1.89E-18 4.70E-03 1.63E-02 mrem/yr
Rf= 4.66E-25 8.56E-25 1.21E-09 4.20E-09 cancer death/yr
CONCLUSION
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The estimated maximum dose to an individual living on the CAU 266 leachfield soil under the present conditions would be
about 2.9E-18 mreml/year. If the CAU 266 soil was mixed with surface soil than the dose would increase to 4.7E-3 mrem/year.
If all of the Am-241 was brought to the surface the dose would be about 1.63E-2 mrem/year. All of these doses are less than
0.02 percent of the 100 mrem/year limit established in DOE Order 5400.5 (DOE, 1993), and less than 0.07 percent of the
25 mrem/year established in 10 CFR 20 (NRC, 1997) for license termination.

Under all of the exposure scenarios the risk does not exceed the criterion established by the U.S. Environmental Protection
Agency of 1.0E-6 for consideration of performing remediation at a Superfund site.
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RADIOLOGICAL SURVEY OF CAU 266, CAS 25-05-09, Page B-2 of B-8
Area 25 Building 3124 Leachfield

1.0 Objective

The objective of this radiological survey was to provide locations of surface
contamination and show radiological trends to focus characterization and clean up
efforts. Radiological instrumentation was used to define the nature and extent of
potential radiological contaminants.

2.0 Instruments

o Eberline ESP-2™ Ratemeter (SN. 1729) with 3- inch by 3-inch Sodium lodine
(Nal) scintillation gamma detector (SN. 062293A)

e NE Technology model Electra™ (SN. 1523) with model DP6BD alpha/beta probe
(SN. 1401) '

+ Trimble Pathfinder Pro XRS™ Global Positioning System (GPS) Receiver with
TSC1™ datalogger (SN. 220134393)

3.0 Data Acquisition

Radiological background locations were selected based on soil characteristics similar
to the survey area. Care was taken to avoid areas affected by known former sewer
outfalls, contaminated areas, and high gamma exposure rate background areas.
Background measurements were taken southeast and northwest of the CAU
investigation area and are shown in Figure 1. A total of 20 background soil
measurements were collected. The background soil measurement results are shown
in Table 1. Radiological and GPS measurements of the background locations were
performed in the same manner as the site survey described below.

A radiological survey was performed January 12 and 13, 1999, at CAS 25-05-09,
ieachfield. An investigation grid of 15-meters (m) by 15-m was established around
the leachfield with 2-m by 2-m intemal grid spacing. Soil locations around the
leachfield were chosen where the alpha/beta probe could be placed directly on the
soil. The grid was marked with wooden stakes to provide uniform measurement
spacing. Each measurement location was surveyed using a Trimble Pro XRS™
GPS. Alpha and beta measurements were collected by placing the detector directly
on the surface of the soil. Gamma measurements were collected by suspending the
detector 0.3 m above the surface of the surrounding soils. Each radiological
measurement was integrated for 30 seconds and recorded on the datalogger and
stored with its refated GPS measurement in a combined GPS/RAD file. A total of 6
alpha, 6 beta, and 29 gamma measurements were recorded. The radiological
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measurements and Universal Transverse Mercator (North American Datum 1927)
coordinates for each measured point are shown in Table 2 and 3.

4.0 Data Processing

The GPS/RAD data from the datalogger was downloaded to a laptop computer and
the GPS measurements were post-processed using Trimble's Pathfinder Office™
software. Each GPS measurement was positionally corrected using collected real-
time satellite differential signals. After post-processing, the GPS/RAD data was
exported as an ASCII file and converted to an Excel spreadsheet file. The GPS/RAD
data was processed using the commercial software package SURFER™ for
graphical presentation. A post map was generated for alpha, beta and gamma
measurements. Figure 2 shows the location and readings of the alpha, beta, and
gamma measurements.

5.0 Quality Control

Radiological detection equipment used in this survey was checked daily as described
in SQP-ITLV-460, "Daily Source and Background Check”. To ensure positional
accuracy, the GPS system was programmed according to the operational manual to
achieve submeter accuracy. The GPS system was checked against surveyed
monuments near the survey location. in addition, each positional measurement
recorded was an average of at least 30 readings, which increased the positional
accuracy to less than 50 centimeters. A sampling of the data was checked against
source information.

6.0 Data Review

Radiological measurements of the surrounding soils at CAU 266, CAS 25-05-09,
Area 25, Building 3124 Leachfield, shows that the diversion box has elevated alpha
and beta contamination. Several alpha measurements of the soil are slightly
elevated over background measurements taken on similar media in the surrounding
area. Areas that show the elevated measurements are the bottom of the diversion
box and the scil area around the diversion box. Factors affecting these radiological
measurements included gamma shine from the nearby Test Cell, changing ambient
radon levels, and instrument variations. An alpha measurement of 18 times mean
background was identified at this Corrective Action Site.
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TABLE 1

Background Measurements for CAU 261, 266 and 500
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UTM Coordinates Sample Gross Radiological Measurements

East North Number Alpha (dpm) Beta (dpm) | Gamma (cpm)
565983.31 4075814.86 1 49 1933 61000
565978.34 4075835.82 2 49 1950 60600
565875.54 4075865.73 3 80 1780 62400
565958.92 4075882.20 4 65 1846 60900
565936.30 4075812.72 5 54 1944 64000
565907 .62 4075934.38 6 44 1981 63500
566074.38 4075805.71 7 0 2124 65000
566083.03 4075759.15 8 55 1902 645600
566064.78 4075718.54 9 38 1983 63300
566067.78 4075687.40 10 60 1940 62000
566048.18 4075656.46 11 49 1956 63200
565970.99 4076041.79 12 38 1900 62700
565986.29 4076062.87 13 33 1766 61700
565989.49 4076116.78 14 44 1882 62200
566014.42 407614415 15 65 1817 62500
566052.33 4076148.08 16 87 1952 62200
565907.39 4078007.61 17 49 1842 62200
565896 .48 4076040.20 18 54 1815 61200
565883.96 4076080.55 19 9 1940 60600
565926.06 4076054.91 20 98 1851 62000

Avg 50 1905 62390

S.D 22 84 1256

28D 44 167 2512

Avg+2S.D 94 2073 64902




TABLE 2

Alpha and Beta Measurements for CAU 266

UTM Coordinates_ ||Gross Radiological Measurements

East (m) North (m) Alpha (dpm) Beta (dpm)
565847 4075962 147 1855
565043 4075956 70.7 1815
565948 4075953 924 1983
565954 4075951 4356 1824
565953 4075956 120 1855
565948 4075960 909 2020
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TABLE 3

Gamma Measurements for CAU 266

UTM Coordinates Gross
East (m) North {m) Gamma (cpm)

565957.2 4075966 60100
565957 4 4075963 61200
565956.8 4075960 60100
565956.8 4075956 59200
565956.4 4075953 59500
565955.7 4075850 60300
565952.8 4075950 60700
565852 8 4075953 61800
-565952.3 4075957 60800
565952 1 4075960 61200
565952.9 4075962 60500
565954 .5 4075965 59400
565951 4075965 61000
565950.8 4075962 58200
565940.9 4075959 61100
565948.8 4075956 61900
5659489 4075953 60600
5659477 4075950 61100
565944 .4 4075950 60500
5659441 4075954 60200
565944 1 4075956 60500
565944.5 4075959 60400
565944.8 4075962 60500
565945 1 4075966 60200
565941.9 4075966 59400
565940.9 4075963 60100
565940.7 4075960 60200
565940.8 4075956 60900
565940.8 4075954 60000

CAU 266 CADD/CR
Appendix B
Revision: 0

Date: 02/18/2000
Page B-7 of B-8



North

Figure 2

CAU 266, CAS 25-05-09
Area 25 Building 3124 Leachfield

Gamma Count Rate {cpm)
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January 26, 2000

CORRECTIVE ACTION UNITS (CAUs) 266 AND 500,
AREA 25 TEST CELL A SEPTIC SYSTEM CLOSURES,
NEVADA TEST SITE

CAU 266 is a septic system connected to Building 3124 at the Test Cell A Complex. This
system was used by the Equipment Testing Laboratory from 1962 to 1972." It was used again
from 1992 to 1995 by the Treatability Test Facility. The septic tank capacity at this site is
approximately 1,000 gallons.

CAU 500 is a septic system which served Building 3116, Building 3113B, as well as trailers east
of the septic system outside the Test Cell A fence. The septic system was in operation from 1958
to 1966 and has an approximate capacity of 500 gallons.

The Nevada Division of Environmental Protection (NDEP) required corrective action at both
CAU 266 and CAU 500 since the septic tanks contained low-level radiological and petroleum
hydrocarbon waste. The requirements for closing the sites were based on the characterization
data provided in the ective Acti isi DD/
for CAU 266: Area 25 Building 3124 ] eachfieid. Ngvgga Tgst Slte, Ngvada September 1999

and Draft CADD/CR for CAU 500: Area 25 Test Cell A Septic System, Nevada Test Site,
Nevada, September 1999. The NDEP requested that the field closure activities be completed

prior to submitting the Final CADD/CR for each of the sites.
Site closure was completed by conducting the following activities:

. Preparation of field documents (Site Specific Health and Safety Plan [SSHASP],
Unit Work Instruction [UWI}], and Field Management Plan).

. Obtain a National Environmental Policy Act (NEPA) determination and update
utility clearances.

. Remove septic tank contents.

. Pressure wash tank and distribution box interiors.

. Solidify the tank contents and associated rinsate from the tank and distribution
box.

. . Collect verification samples from the tank rinsate.

. Excavate to expose the tanks’ influent and effluent lines and grout the exposed
lines.

. Grout the tanks and distribution boxes in place.

. Conduct a demarcation survey to remove radiological controls.

. Prepare a waste profile for Radioactive Waste Acceptance Program (RWAP)
approval.

. Preparation of a summary letter report.

1
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Waste transportation and disposal is also part of the closure requirements but will be completed

at a later date pending RWAP approval.

PREFIELD ACTIVITIES

Several plans and permits were prepared prior to beginning the closure activities at CAUs 266
and 500. These plans included the SSHASP with an associated Hazard Analysis and
Radiological Work Permit, UWI, and a Field Management Plan. In addition, a NEPA Checklist
was prepared and a site survey was performed by a biologist. Site preparation involved updating
a recent utility survey, mobilization of equipment to the site, and designation of the exclusion
zone and waste management area.

SEPTIC SYSTEM WASTE REMOVAL

Mobilization and site staging occurred on December 13, 1999. The septic tank contents were
removed from CAUs 266 and 500 on December 14 and 15, 1999. The tanks were pressure
washed concurrent with the removal of the tank contents. The associated distribution boxes were
also pressure washed although little or no waste was observed in the boxes at the time of
cleaning. The closure of the distribution boxes are further addressed in the “Deviation from
Closure Requirements” section of this letter report.

The tank contents and associated rinse water from each of the tanks and distribution boxes were
removed using a closed vacuum system. The vacuum system pumped the waste directly into 55-
gallon drums. The presence of a sludge layer in CAU 500 required additional pressure washing
and use of an agitator rod to break up the sludge for removal.

Rinse water samples were collected from each tank on December 15, 1999 and analyzed for total
petroleum hydrocarbons as gasoline and diesel using Environmental Protection Agency (EPA)
Method 8015, Modified, and gross alpha and beta spectroscopy. The samples were collected
using a clean Nalgene™ sample scoop and placed into laboratory sample bottles.

The established closure criteria for the tanks was to meet the Nevada Administrative Code
Action Level of 100 parts per million (ppm) for the petroleum hydrocarbons and the EPA
Drinking Water Standards of 15 picoCuries per liter (pCi/L) for gross alpha and 50 pCi/L for
gross beta. The results of the rinse water samples collected on December 15, 1999 did not meet
the established closure standards. The tanks were pressure washed again on January 4, 2000 and
rinse water samples were collected and analyzed for the same parameters. The results of the
second sampling event met the closure criteria for both tanks.
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The Department of Energy (DOE) and NDEP concurred that the closure criteria for the tanks was
met based on the sample results. Authorization to proceed with grout placement to close the
septic systems was provided by the DOE on January 18, 2000. The rinse water results of the
samples collected on January 4, 2000 are summarized in Table | and the data is provided in
Attachment A.

TABLE 1 - SUMMARY OF SEPTIC TANK RINSE WATER RESULTS*

SAMPLE GROSS - GROSS TPHP TPH
IDENTIFICATION ALPHA . BETA GAS DIESEL
o (pCvL) .| (pCiL) (mg/L) (mg/L)
Closure Standard® 15 pCi/L 50 pCi/L 100 ppm 100 ppm
CAU266-002 4.61 11.1 <0.25 <0.5
CAU500-002 0.39 14.4 <0.25 0.67

A - Results represent rinse water samples from the CAU 266 septic tank (CAU266-002) and the CAU 500 septic
tank (CAUS500-002). Samples were collected on January 4, 2000.

B - TPH = Total Petroleum Hydrocarbons analyzed using EPA Method 8015, Modified. Analyzed as gasoline and
diesel range (C10 to C28) and reported in milligrams per liter (mg/L).

C - Closure Standard = EPA Drinking Water Standards used for Gross Alpha/Beta evaluation (40CFR 141). Nevada
Administrative Code used for TPH evaluation (NAC 445A.227).

SEPTIC SYSTEM CLOSURE

Closure of the septic system was accomplished by first isolating each tank from their associated
influent and effluent clay lines. The effluent clay lines from the distribution boxes from each
tank were also cut. This was completed on January 19, 2000 by excavating into the lines using a
backhoe. The lines were broken at a distance of approximately two to three feet from each tank
and distribution box and were separated by a minimum width of two feet.

On January 20, 2000, a grout/slurry mix was used to seal the ends of the influent and effluent
lines. The CAU 266 and 500 tanks and distribution boxes were also filled with grout to the top
of each structure.

WASTE MANAGEMENT

A total of approximately 650 gallons of waste was generated from both tank sites. The
containerized waste was transported to Fluid Tech, Inc. (Fluid Tech), located at the E-MAD
Facility in Area 25 on December 16, 1999 and on January 4, 2000. Fluid Tech solidified the
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waste on January 10, 2000. Solidification was completed according to Nevada Test Site Waste
Acceptance Criteria specifications.

The waste profile has been submitted for RWAP review. Contingent on approval, the waste is
expected to be disposed of by February 29, 2000. Manifests and disposal documentation will be
provided subsequent to disposal.

DEVIATION FROM CLOSURE REQUIREMENTS

After grouting the distribution boxes, it was realized that rinse water samples were not collected
to verify that the closure criteria had been met. Greg Raab of the NDEP was informed of the
deviation from the sample requirement and a teleconference was held on January 26, 2000. In
the teleconference, the NDEP provided guidance to summarize the scope deviation and field
activities accomplished. The NDEP also indicated that, based on the information provided in the
teleconference, that the closure work completed at the sites would be acceptable. It is believed
that the information provided in this letter meets the NDEP request.

Although rinse samples were not collected to verify that the closure criteria was met, it is,
believed that the distribution boxes were sufficiently cleaned and do not pose a health or
environmental risk based on the following:

. Pressure washing of the distribution box interior was done.

. The voiume of waste that remained in each distribution box prior to pressure washing
was very minimal. This was also noted to be the case during the original
characterization sampling.

. The concentrations of radioisotopes and petroleum hydrocarbons detected during the
original characterization analysis were very low. The characterization data is
available in the Draft CADD/CR reports completed for CAU 266 and CAU 500.

. The assumption that since the work completed was able to meet the closure criteria
for the tanks that the same procedure would have met the closure criteria for the
distribution boxes. It is important to note that the original concentrations of the tank
contents were much higher than the original concentrations of the distribution box

residual.
. The boxes are structurally intact indicating that nothing has been or will be released
into the underlying soil.
. The boxes are sealed to the surface with grout.
SUMMARY

Closure was éompleted at CAUs 266 and 500 by removing the low level radioactive waste and
petroleum hydrocarbon waste from the tanks and distribution boxes. Verification samples of the
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final rinse water from the septic tanks were collected and met the established closure criteria.

Rinse water samples from the associated distribution boxes were inadvertently not collected.

All lines leading to the tanks and distribution boxes were cut and the ends sealed with grout.
The tanks and associated distribution boxes were also filled with grout. It is anticipated, based
on the work completed, that the site can be closed without further corrective action requirements.
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ATTACHMENT A

RINSE WATER ANALYTICAL DATA
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Interoffice Memorandum

To: W. F. Johnson Date: January 20, 2000

From: L. W. Hatcher No.: 2150-AL-00-0196
Analytical Services Laboratory, 295-7109

Subject: DATA REPORT FOR SAMPLE DELIVERY GROUP (SDG) D015
Project No. 04001

Analytical Services Laboratory’s (ASL) data results for the gross alpha and gross beta analyses
of one water sample submitted to the laboratory on January 05, 2000 are included with a copy of
this memorandum to J. F. Bonn. The service statement summarizing the costs and work
performed by the Analytical Services Laboratory is also included.

A Bechtel Environmental Integrated Data Management System (BEIDMS) deliverable was also
requested for this sample set. The BEIDMS electronic data file was loaded on january 20, 2000
in BEIDMS under document identifier “CAU 266 RAD”.

This sample was also submitted for non-radiological analyses and logged in under SDG V745,
Preliminary data were faxed to the client on January 10, 2000. The final data report will be
submitted once the final data package has been received from the subcontract lab and reviewed.

Please direct any questions you may have to your Client Service Representative, Ted Redding, at
295-7220.

L. W.Ha
LWH:dh
Subject Code: ENV3

cc: Correspondence Control, NLVQ08
J. F. Bonn, (results enc.}, NTS306
D. M. Van Etten NLV082
ASL SDG D015, (results enc.) NTS273
ASL SDG V745, NTS273
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CAU 266 CADD/CR
Appendix C
Revision: 0

Date: 02/18/2000
Page C-13 of C-33

Bechitel Nevada

Radiological Control Department- Ramatrol

Material Clearance

MONITOR: _:
ISSUING ORGANIZATION:
REQUESTING ORGANIZATION: _—

SURVEY LOCATION: 7257 Qe /9~ -
FROM: %2 wazmﬁ
TO: _ C’L, [ '

THIS MATERIAL HAS BEEN SURVEYED
FOR RADIOQACTIVITY AND MEETS
DOE STANDARDS FOR RELEASE

TQ PUBLIC USE

DESCRIPTION:
47 /e m e Spnles
‘ (4

IR Sl

REMARKS:

THIS TAG EXPIRES 7 DAYS FROM
ISSUE DATE

COPY 1. HPD RECORDS WS NT3450
COPY 2.  WITH ITEMS THAT WERE CLEARED




l A RA : Las Vegas Divis
NEL BO TORIES 4208 Arcata Way, Suite A - Las Vegas, NV 89.
Reno - Las Vegas

(702) 657-1010 + Fax: (702) 657-1:
Phoenix « So. California 1{:,soaa)~368-3:

CAL 266 CADD/CR
Appendix C
Revision: 0

Date: 02/18/2000
Page C-14 of C-33

il

CLIENT: Bechtel Nevada
P.O. Box 98521, M/S NTS273
Las Vegas, NV 89193-8521
ATTN: Ted Redding

PROJECT NAME: V745 NEL ORDER ID: L0001027
PROJECT NUMBER: 17777 '

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain of custody on 1/5/00.

Should you have any questions or comments, please feel free to contact our Client Services department a1 (702)
657-1010.

Stan Van Wagenen Date 7
Laboratory Manager
CERTIFICATIONS:
Reno  LasVegas §. California Reno  Las Vegas S. California
Arizona AZ0320 AZ0S18  AZ0605 Idabo Cenified  Cernified
California 1707 2002 2264 Montana Cenified Centified
US Ammy Corps  Certified  Cenified Nevada NV033 NV052 CA084
of Engineers ‘ L.A.CSD. 10228

Corporate Office & Reno Division + 1030 Matley Lane - Reno, NV 89502 « (702) 348-2522



. " NEL LABORATORIES CAU 266 CADDICR

Appendix C

CLIENT: Bechtel Nevada CLIENT ID: CAUZ66-002 Rovision: ©
PROJECTID: V745 ' DATE SAMPLED: 1/4/00 Date: 02/18/2000
PROJECT# 17777 NEL SAMPLE ID: L0001027-01 Page C-15 of C-33
TEST: Purgeable Total Petrolenm Hydrocarbons by Mod8015-GRO
METHOD: EPA 8015M ANALYST: BJV - Las Vegas Division
MATRIX: Agueous EXTRACTED: 1/6/00
DILUTION: 1 . ANALYZED: 1/6/00

‘ Reporting
PARAMETER o Result : Limit
Gas Range Organics _ ND_ ' 0.25 mg/L
QUALITY CONTROL DATA: |
Surrogate : % Recovery - Accéptable Range
a,a,a-Trifluorotoluene 115 70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.




- . NEL LABORATORIES CAU 266 CAE.JDICR

Appendix C

CLIENT: Bechtel Nevada : CLIENT ID: Method Blank Revision: 0
PROJECTID: V745 ' DATE SAMPLED: NA Date: 02/18/2000
PROJECT #: 17777 NEL SAMPLE ID: 000106GAS-BLK Page C-16of C-33
TEST: . Purgeable Total Petrolenm Hydrocarbons by Mod8015-GRO
METHOD: EPA 8015M ANALYST: - BJV - Las Vegas Division
MATRIX: Aqueous : EXTRACTED: 1/6/00

ANALYZED: 1/6/00

' , Reporting

PARAMETER . Result Limit
Cras Range Organics ND 0.25 mg/l
QUALITY CONTROL DATA:
Surrogate % Recovery : Acceptable Range
aa.a-Trifluorotoluene o 111 70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laborasory.




" NEL LABORATORIES

CLIENT: Bechtel Nevada
PROJECTID: V745
PROJECT #: 17777

TEST: Total Extractable Petroleum Hydrocarbons by EPA Method 8015M, December 1996
METHOD: EPA 8015M
ORDER ID: L0001027

CALl 268 CADDI/CR
Appendix C
Revision: 0

Date: 02/18/2000
Page C-17 of C-33

MATRIX: Aqueous ANALYST:  SLB - Las Vegas Division
CLIENT SAMPLE NEL RESULT Reporting  Surrogate _
SAMPLE ID DATE SAMPLEID mel  CR _ Limit _ Recovery* EXTRACTED ANALYZED
CAU?266-002 1/4/00  L0001027-01 ND D 05mgl 102 %  1/5/00 1/6/00

C.R.: Carbon Range
D Diesel Range Organics (C10 1o C28).
QUALITY CONTROL DATA (Total for Diesel Range):

Sampie ID Resunit Acceptable Range Surrogate Recovery* Sample Number
Blank, 000105TP -BLK ND < 0.5mgL 80 % ‘ NA
LCS, 000105TPHW-LCS - 74 % 57 -109 % 97 % NA
LCSD, 000105TPHW-LCSD 74 % 57 -109 % 95 . % NA

* Surrogate used was Octacosane, acceptance limits 60-131%.

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
4
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CAU 266 CADD/CR
Appendix C

Bechtel Neyvada RO, © 00
[~ Aehdab]

Page C-21 of C-33

Interoffice Memorandum

To: W. F. Johnson Date: January 20, 2000

From: L. W. Hatcher No.. 2150-AL-00-0197
Analytical Services Laboratory, 295-7109 :

Subject: DATA REPORT FOR SAMPLE DELIVERY GROUP (§SDG) D016
Project No. 04001

Analytical Services Laboratory’s (ASL) data results for the gross alpha and gross beta analyses
of one water sample submitted to the laboratory on January 05, 2000 are included with a copy of
this memorandum to J. F. Bonn. The service statement summarizing the costs and work
performed by the Analytical Services Laboratory is also included.

A Bechtel Environmental Integrated Data Management System (BEIDMS) deliverable was also
requested for this sample set. The BEIDMS electronic data file was loaded on January 20, 2000
in BEIDMS under document identifier “CAU 500-1 RAD”.

This sample was also submitted for non-radiological analyses and logged in under SDG V746.
Preliminary data were faxed to the client on January 10, 2000. The final data report will be
submitted once the final data package has been received from the subcontract lab and reviewed.

Please direct any questions you may have to your Client Service Representative, Ted Redding, at
295-7220.

ST

L. W. Hatghjér

LWH:dh
Subject Code: ENV3

cc: Correspondence Control, NLV008§
J. F. Bonn, (results enc.), NTS306
D, M. Van Etten NLV082
ASL SDG DO016, (results enc.) NTS273
ASL SDG V746, NTS273
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CAU 266 CADD/CR
Appendix C
Revision: 0

Date: 02/18/2000
Page C-26 of C-33

- ———— - e ama- e

oate:_/ =422 wo, AOOSQ??
Bechtel Nevada
| Msealan ]

Radlological Control Department- Ramatrol

Material Clearance
MONITOR: 5 / 24‘8\@ o

ISSUING ORGANIZATION:

REQUESTING ORGANIZATION:

SURVEY LOCATION: 7757 Qer/. /9™
FROM: ,% .2 %%{/zﬂgfj&
TO: _Z. CA”

THIS MATERIAL HAS BEEN SURVEYED INITIAL

TO PUBLIC USE

'FOR RADIOACTIVITY AND MEETS
DOE STANDARDS FOR RELEASE //jv/

DESCRIPTION: :

4 /2P0 12 Shailes

L =2 = . -
IR Sl

REMARKS:

THIS TAG EXPIRES 7 DAYS FROM
ISSUE DATE

COPY 1.  WPD RECORDS WS NTS450
COPYZ WITH ITEMS THAT WERE CLEARED




Las Vegas Division
N EL LABORATORIES 4208 Arcata Way, Suite A + Lag Vegas, NV 89030

Rena - Las Vegas {702) 857-1010 - Fax: (702) 657-1577

Phoenix * So. California : ’ CAU 266 CADD/CR -888)-368-3282
. Appendix C

Revision: 0

Date: 02/18/2000

Page C-27 of C-33

CLIENT: Bechtel Nevada
P.O. Box 98521, M/S NTS273
Las Vegas, NV 89193-8521
ATTN: Ted Redding

PROJECT NAME: V746 NEL ORDER ID: L0001026
PROJECT NUMBER: 17777 '

Attached are the analytical results for samples in support of the above referenced project.

Samples submitted for this project were not sampled by NEL Laboratories. Samples were received by NEL in
good condition, under chain of custody on 1/5/00.

Should you have any questions or comments, pli:asc feel free to contact our Client Services department at (702)
657-1010.

Some results have been flagged as follows:
F3 - Hydrocarbon patiern atypical of diesel.

Date
Laboratory Manager
CERTIFICATIONS:
Remo  Las Vegas §. California Reno  Las Vegas S. California

Arizona AZ0520 AZ0518  AZ0605 Idaho Certified  Certified

California 1707 2002 2264 Montana Centified  Certified

US Army Corps  Centified  Cerified Nevada NV033 NV(Qs2 CA084
of Engineers : L.A.CSD. ... lozs

Corporate Office & Reno Division - 1030 Matlev Lane * Reno. NV 89502 « (702} 34R.2527



NEL LABORATORIES

CAU 266 CADDICR
C CLIENT: Bechtel Nevada ' CLIENT ID: CAUS00-002 Appendix C
4% PROJECTID: V746 DATE SAMPLED: 1/4/00 R ea/2000
© " PROJECT #: 17777 NEL SAMPLE ID: L0001026-01 .. ¢ og of C-33
TEST: Purgeable Total Petrolenm Hydrocarbons by Mod3015.GRO
METHOD: EPA 8015M ANALYST: BJV - Las Vegas Division
MATRIX:  Aqueous EXTRACTED: 1/6/00
DILUTION: 1 ANALYZED: 1/6/00
Reporting
PARAMETER : Result Limit
Gas Range Organics ND N 0.25 mglL
QUALITY CONTROL DATA:
Surrogate % Recovery : Acceptable Range
a,a,a-Trifluorotoluene 116 : 70- 130

ND - Not Detected .
This report shall not be reproduced except in full, without the written approval of the laboratory.




CLIENT: Bechte] Nevada CLIENT ID: Method Blank Appendix C
PROJECTID: V746 ' DATE SAMPLED: NA Dater 0511872000
PROJECT #: 17777 R NEL SAMPLE ID: 000106GAS-BLK pagel C-29 of C-33
TEST: Purgeable Total Petroleum Hydrocarbons by Mod8015-GRQ
METHOD: EPA 8015M ANALYST: BJV - Las Vegas Division
MATRIX: Aqueous ‘ EXTRACTED: 1/6/00

ANALYZED: 1/6/00

Reporting

PARAMETER Result Limit
Jas Range Organics ND 0.25 mg/L
QUALITY CONTROL DATA:
Surrogate % Recovery - Acceptable Range
a.a.a-Triﬂuorotol_ueue 111 70- 130

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.

NEL LABORATORIES ' CAU 266 CADDICR




NEL LABORATORIES ' CAU 266 CADD/CR

Appendix C
CLIENT: Bechtel Nevada ge:isicg;”?y 2000
. ate:
;ﬁgﬁg :fD Y’Z‘?;? ' Page C-30 of C-33
TEST: Total Extractable Petroleurn Hydrocarbons by EPA Method 8015M, December 1996

METHOD: EPA 8015M
ORDER ID: L0001026

MATRIX: Agueous ANALYST: SLB- Las Vegas Division
CLIENT SAMPLE NEL RESULT Reporting  Surrogate _
SAMPLE ID DATE SAMPLEID mgl (R __ Limit _ Recoverv* EXTRACTED ANALYZED

CAU500-002 1/4/00  L0001026-01 0.67 F3 D 0.5mg/L 90 % 1/5/00 1/6/00

C.R.: Carbon Range
D Diesel Range Organics (C101to C28).
QUALITY CONTROL DATA (Total for Diesel Range):

Sample ID Resnit Acceptable Range Surrogate Recovery* Sample Number
Blank, 000105TP -BLK ND < 0.5mgL 30 % NA
LCS, 000105TPHW-LCS 74 % 57 -109 % 97 % NA
LCSD, 000105STPHW-LCSD 74 % 57 -109 % 95 . % NA

* Snrrogate used was Octacosane, acceptance limits 60-131%.

ND - Not Detected
This report shall not be reproduced except in full, without the written approval of the laboratory.
4




‘01BZNA V'S 0'u ‘Auenb payun) (eajew aaljaeoipel pajdaoxa 10} 12421 44D 6F U PaRioads SUONENWY PUE SUOJIPU0D Byl 0] SLLojucd abeyded sy

A vy

Q
009" /
B‘uvﬂar\. a A 0 HEOR sojuelizg ebuey BUTTORRS ’E'T
. a T n HHON sotuebxp wbiey TeseTd fE'T ~ O
Suswioy A1 M P2 po apos uonduasag we)f fey
feuy  Joiid  Jiid Jeuy Jojoweled
(/700
qqm \‘ JMU i \\ M avyun Z00-00SNYD 13D IS3L 005 NYD 1 4
auny puy ajeq puz  swijuels ajeq yels apon adA) ai ejdwes Q| uopels al NS
uopn2I9ios uon2ao) xuew dweg
isisf|jeuy pajsanbey -
ubyg L upg i wd
%Q.b . I Rl mM / :Ag perdweg
. .
\ * oN yoogBon EZTAR :Mojeioqe]
Q Isjlun Jaoen aOdN T-00S NVD Jequny D00
wvpzrard ‘8pog ebieys 1$10]007 JO Bac..sz STUNSCOTD NNYL 3I1d4S :jueaj Bujdwes

0-TI-005 AVD "oy M)3S

K&EIm .

oBeg 5 xipuaddy
o) ] L A Wooewmzav o

a1 1p1Q Aeajjeg
££-0 0 i£-0 abed
000Z/84/2Z0 ‘318Q
> o i

:dwaj 900D

:qj Jejo0D

22010087

MEN T-00S O¥I :qyO23Y AQOLSND 40 NIVHD

BIR :q) Hioed

0ZZET raquiny goi

000Z/£0/10

NOILONAO¥d - SIN



soFuURbIp ebSuwy TeseTq

T T S5VI9 YWY oy 1002 £0Z00-0050¥2 Z00-00SAVD
sojuefiap ebuwy suyyoses TR 0ZT S5VID MAEHV 9% 1009 Z0Z00-00SOVD Z00-0050¥D
FUHIURUOD odA] Jeutejuon I& epon aAlleasaselryd gl Jsujrjuen g) ejduteg

Jayid

~F

j0

4

ebey

€€£-D J0 Zg-0 sbied
000Z/8L/20 :®EQ
0 UOIsiATY

O xipuaddy
HD/AQYD 992 NV

TN T-00S OVD :qyOO3IY AQOLSNI 40 NIVHO

1*'0°'7) UO papnjouj siaujejuog

NOLLONAO¥d - S1N 000Z/€0/10



‘016ZNN "s'0'u "Aluenb papwy ‘lepalewr 3anoecipel pa)daixa 10) 1z €21 H4D 6 Ul patioads SUO) e pUB SUOIPUDD 8y 0] SWiojued abexaed siyy

ledjweys
|eajBojojpey

ON S8 UOPEUJWEIUOD [B)IUBIOY

cs ld-\ﬁixuw dﬁ\ﬂ\é \“\Ju Io@byﬂwwg&\..\nﬂ |UI.~\N| Quu\u\?uﬂb.-?\q ce Qd}g g AUI_; ?xﬂ_ SjusuIwe)

Co05) 085 Qw\w\i\wfkd N 2) T @, - m
JIERFO SIA ~mE Y T x\ma‘ —R¥eT oa7E ol \Jﬁd j

] | T MN%I%X& D) «ﬁ_ .

‘ON Hodey Jyes) ‘ON 41V - Jeddiys uoseay otu)Lyejeq Jajsuel ] Ag paajesey £g paysinbugtey
£€-D Jo ££-0 abed : UOHeULIOU| JejsURI)

000Z/2L/20 -8feQ

0 ‘uoIsiAey

2 xipuaddy

;o eBe HO/AQVO98ZNYO  (WVHN T-00S§ OYI :qy0923y AQOLSND 40 NIYHD NOILDONAO¥d - SIN 0002/£0/10



CAU 266 CADD/CR
Appendix C
Revision: 0

Date: 02/18/2000
Page D-1 of D-4

Appendix D

Waste Generator Approval Process Flow Diagram

Thisinformation was copied directly from Appendix A of the Nevada Test Site
Waste Acceptance Criteria
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Nevada Test Site Waste Acceptance Criteria-Revision 2 Page D-2 of D4 m
Waste Generator Approval Process Flow Diagram

The following diagram identifies key process steps. Operations and logistics may influence the
order in which these activities are conducted. A Site Visit (Section 2.6) may be requested by the
generator at any time during the process.

Generator Contacts DOE/NV Performs Audit | Annual Assessment
DOE/NV to Obtain 2.2.1.1) (2.2.1.2)
NTSWAC Discrepancies
2.1) { Nonconformances 9
Major Program Changes
+ Audit Report Issued New Waste Profiles
Generator Develops + I

Waste Characterization
Procedures and WCPP
(2.1}

'

Generator Characterizes
Waste Stream and

CARs lssued?
2.2)

Surveillance
Needed?

Completes WP Generator Develops CAP Yes
{3.0,4.0,5.0, App. B) and Returns Compieted
CAR(s) to DOE/NV for
* Approval
Generator Sends +
Required Documents to DOE/NV Conducts
2.4) Surveillance -
'* {2.2.1.3)
Surveillance Report
Are Documents Issued

Complete?

CARs Issued Waste Streanv
RWAP Reviews or Audit CARs Not Program Approval [et———e
Decuments Closed? 2.3)
2.2.2) Generator ;
¢ Sends
WARP Reviews WP(s) Additional
(2.2.3) Information

©

Y

All Comments
Answered?

(xx) - Corresponding section of NTSWAC
DOE/NV - Department of Energy, Nevada Operations
CAP - Corrective Action Plan

CAR - Corrective Action Request

RWAP - Radioactive Waste Management Plan
NTSWAC - Nevada Test Site Waste Acceptance Criteria
WCPP - Waste Certification Program Plan

WARP - Waste Acceptance Review Panel

WP - Waste Profile

May 1999 Waste Generator Approval Process Flow Diagram m




Generator Packages
Waste for Shipment
(3.0}

{

WCO Certifies Waste
for Shipment
(3.2.9, 5.1, Appendix C)

'

Generator Completes
Shipment
Documentation
(3.4, 3.5}

'
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m Nevada Test Site Waste Acceptance Criteria-Revision 2

Shipment Received
at NTS

i

Inspection at RWMS

Generator Notified

Y

Shipment Certified
by WCO
(3.5.4)

'

Shipment Information
Forwarded to RWMS
{3.4.1}

{

Waste Transported
to NTS
(6.1)

Y

©

m Waste Generator Approval Process Flow Diagram May 1999

Resolve Yes
Discrepancies?
(6.4) *
Truck Off-Loaded
and Released
Waste Returned }
to Generator
(6.5) Waste Disposal

{xx) - Corresponding section of NTSWAC
DOENV - Department of Energy, Nevada Operations
CAP - Cotrective Action Plan

CAR - Corrective Action Request

RWAP . Radicactive Waste Managemeni Plan
NTSWAC - Nevada Test Site Waste Acceptance Criteria
WCPP - Waste Certification Program Pian

WARP - - Waste Acceptance Review Panel

WP - Waste Profile
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Section 2.2.2 Waste Profile

Generator Submits
New WP to DOE/NV

'

Is WP
Complete?

. . Generator Provides
WARP Reviews WP Additional Information

Y Y Y

Recommend Conducting Recommend Approval ﬁﬁ%‘ﬁ;ﬁ:‘d{'}gr‘mﬂ
Surveillance of New WP of WP Generator
Section 2.2.3 Document and Personnel Changes
Generator Submits a
Program Change to
DOE/NV
Acknowledge Change
Suspend Approval No Response Necessary

A \

L = = [ RWAP Reviews Change |«

Generator Submits
Additional Information

Y Y v

Recommend Conducting
Surveillance of Program
Change

Recommend Approval Contact Generator for
of Change Additional Information

{xx) - Corresponding section of NTSWAC
DOE/NV - Department of Energy, Nevada Operations
CAP - Corrective Action Plan

CAR - Corrective Action Request

RWAP - Radioactive Waste Management Plan
NTSWAC - Nevada Test Site Waste Acceptance Criteria
WCPP - Waste Certification Program Plan

WARP - Waste Acceptance Review Pane!

WP - Waste Profile

May 1999 Waste Generator Approval Process Flow Diagram m
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Appendix E

Response to NDEP Comments
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