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December 8, 1998

C.A. Jake

Alliant Techsystems Inc.

Radford Army Ammunition Plant
P.O.Box 1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant (RAAP)
EPA ID# VA12100207306 ’
Equalization Basin Closure
Closure Verification

Dear Ms. Jake:

On August 7, 1998, RAAP submitted the required closure certifications and report for its
Equalization Basin. Additionally, on March 27, 1998, RAAP’s Equalization Basin,
SWMU #10, was visited by Mike Scott of the Virginia Department of Environmental
Quality’s (DEQ) West Central Regional Office. This information has been reviewed.

Based on this closure inspection and the closure certifications and report, clean closure by
background comparison was achieved for all constituents, except Fluoranthene. Clean
closure to a residential risk-based determination was achieved for Fluoranthene.
Therefore, the DEQ concurs that clean closure for soils only has been achieved for
RAAP’s Equalization Basin. Please note, however, that the U.S. Environmental
Protection Agency retains the authority to address possible corrective action of continuing
releases pursuant to the Hazardous and Solid Waste Amendments of 1984. The
groundwater underneath the Sludge Drying Bed is still undergoing closure and may be
subject to the post-closure permit process established under Title 9 of the Virginia
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Administrative Code, Chapter 20-60 (9 VAC 20-60 et seq.), if clean closure cannot be
achieved.

If you have any questions regarding this letter, please contact Debra A. Miller,
Environmental Engineer Senior, of my staff at (804) 698-4206.

Sincerely,
ﬁ/‘/ Dennis H. Treacy

c: Claire Ballard - DEQ
Melissa Porterfield- DEQ
Glenn VonGonten-DEQ
Aziz Farahmand-DEQ/WCRO
Central Hazardous Waste File
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fames S. Gilmore Il DEPARTMENT OF ENVIRONMENTAL QUALITY Dennis H. Treacy
: » Director
Govemor Street address: 629 East Main Street, Richmond, Virginia 23219
Mailing address: P.O. Box 10009, Richmond, ergmla 23240 (804) 6984000
John Paul Woodley, Jr. Fax (804) 698-4500  TDD (804) 698-4021 1-800-592-5482
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September 4, 1998

C.A. Jake

Envircnmental Manager

Alliant Techsystems Inc.

Radford Army Ammunition Plant
Route 114

P.O.Box 1

Radford, Virginia 24141-0100

RE: Radford Army Ammunition Plant, EPA ID#VA1210020730
Closure of Bioplant Equalization Basin
Submittal of Closure Certification and Risk Assessment

Dear Ms. Jake:

On August 7, 1998, the Department received Radford Army Ammunition Plant’s closure
certification and supporting information for the Bioplant Equalization Basin. Review of the
submitted information will commence within the next few weeks. If there are any questions or
concerns regarding the review, please contact me at (804) 698-4206.

Sincerely,

/Qe/a A

Debra A. Miller
Environmental Engineer Senior
Office of Waste Permitting

cc: Aziz Farahmand, DEQ-RRO

Clarie Ballard, DEQ
Melissa Porterfield, DEQ

An Agency of the Natural Resources Secretariat
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

July 28, 1998 98-815-164

Ms. Debra Miller

Virginia Department of Environmental Quality
Office of Permitting Management

629 East Main Street

Richmond, VA 23219

Subject: Risk Assessment and Closure Certification
Bioplant Equalization Basin (HWMU 10)
Radford Army Ammunition Plant
EPA ID# VA1210020730

Dear Ms. Miller:

Enclosed are two copies of the “Risk Assessment and Closure Certification for the Former
Bioplant Equalization Basin Radford Army Ammunition Plant.” This report has been
prepared in accordance with the “Closure, Contingent Closure & Contingent Post-Closure
Plans Equalization Basin HWMU-10 & SWMU-10, Radford Army Ammunition Plant.”

If you have questions or comments please contact Jerry Redder at (540) 639-7536 or
Arne Olsen at (540) 639-8220.

Very Truly Yours,

7 A Srak_

C. A Jake, Supervisor
Environmental Affairs

Enclosure

cc: Mike Jacobi, USEPA Region III
Rob Thompson, USEPA Region III
Devlin Harris, DEQ West Central Regional Office - Roanoke
Mike Scott, DEQ West Central Regional Office - Roanoke
R. L. Richardson, RFAAP ACO
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Administrative File

R. Davie, RFAAP ACO - w/o enclosure
Jim Small, IOC - w/o enclosure

D. W. Shead - w/o enclosure

C. A Jake - w/o enclosure

L. J:Redder - w/o enclosure-
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R. L. Richardson
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COMMONWEALTH of VIRGINIA

James 5. Gilmore, DEPARTMENT OF ENVIRONMENTAL QUALITY Dennis HL. Treacy
Govemor Street address: 629 East Main Street, Riclimond, Virginia 23219
Mailing address: P.O. Box 10009, Richmond, Virginia 23240 (804) 698-4000
John Paul Woodley, Ir. Fax (804) 698-4500  TDD (804) 698-4021 1-800-592-5482
Secretary of Natural Resources » http//www.deq.state.va.us
Certified Mail

Return Receipt Requested

July 9, 1998

C.A. Jake

Environmental Manager

Alliant Techsystems, Inc.
Radford Army Ammunition Plant
P.O. Box 1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant
EPA ID# VA12100207306
Equalization Basin Closure
Closure Extension

Dear Ms. Jake:

Your letter requesting an extension to the closure schedule for the Equalization Basin’s
closure activities was received on June 29, 1998. This extension request is necessary to
allow the facility to pursue risk-based closure of the Equalization Basin.

As the closure activities will, of necessity, take longer to complete than the current closure
schedule allows, a 90-day extension until September 28, 1998, is approved. Please note,
a 90-day extension has been allowed, not the 180-day extension requested. As no further
sampling is required, only a 90-day extension to complete the closure activities can be
allowed. Please update the approved closure plan to reflect this revised closure completion
date. During this extension period, RAAP shall continue to take all steps to prevent threats
to human health and the environment from the Equalization Basin that is no longer
operating but has not completed formal closure.

An Agency of the Natural Resources Secretariat
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If there are any additional questions, please contact Debra A. Miller, Environmental
Engineer Senior, of my staff at (804) 698-4206, or you may send electronic mail to Mrs.
Miller at the following Internet address, damiller@deq.state.va.us. '

Sincerely,

Araii U Gmanciudo
ﬁennis H. Treacy

cc:  Leslie Romanchik, DEQ
Debra Miller, DEQ
Glenn VonGonten, DEQ
Melissa Porterfield, DEQ
Claire Ballard, DEQ
Aziz Farahmand, DEQ-RRO
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

June 24, 1998 98-815-146

Debra Miller

Office of Permitting Management
629 East Main Street

Richmond, VA 23219

Subject: Request for Extension of Closure Schedule
Bio-Plant Equalization Basin, HWMU 10
Radford Army Ammunition Plant, Radford Virginia,
EPA ID# VA1210020730

Dear Ms. Miller:

Construction activities associated with the Closure of Hazardous Waste Management
Unit 10 have been completed and the closure documentation is being prepared. The
Nortolk District Corps of Engineers has contracted with Environmental Resource
Management to complete the risk assessment in accordance with the amended
closure plan. Once completed this risk assessment will be combined with the other
information outlined in your March 10, 1998 letter and submitted as the closure
report. To complete this effort Alliant Techsystems requests an 180-day extension of
the closure schedule to December 27, 1998.

[f you have any questions or concerns please contact Jerry Redder (540) 639-7536
(Jerome_Redder@ATK.com) or Arne Olsen (540) 639-8220
(Arne_Olsen@ATK com)

Sincerely

. C. A Jake, Supervisor
Environmental

/AEOIlsen:815-146

c West Central Regional Office - Roanoke
R. L. Richardson, RFAAP ACO
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James S. Gilmore, 111 ) Thomas L. Hopkins
Govemor Street address: 629 East Main Street, Richmond, Virginia 23219 Director
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March 10, 1998
C.A. Jake
Alliant Techsystems Inc.
Environmental Manager
Radford Army Ammunition Plant
P.O.Box 1
Radford, VA 24141-0100

RE: Radford Arm)" Ammunition Plant (RAAP)
EPA ID# VA1210020730
Equalization Basin Revised Sampling

Dear Ms. Jake:

Revised analytical results for the Equalization Basin’s confirmatory sampling were received by
the Department of Environmental Quality (DEQ) on December 17, 1997. The data submitted
was for the resampling of Grids #1 and #10. RAAP decided to resample these grids because of
the high practical quantitation limits (PQLs) achieved during the first round of sampling. These
high PQLs were due to the dilution of the samples.

Based on the information submitted, use of the November 11, 1997, data for Grid #1 and Grid
#10 1s acceptable since the quantitation limits achieved with the resampling are within an
appropriate range for background comparison. At this time, RAAP should complete the closure
in accordance with their approved plan and, when completed, submit the required certifications
and closure report, including the information necessary for background closure and risk-based
closure of the unit. The following information shall be included in the closure report, at a

minimum:

. a summary of all closure activities;

. a summary of results for background and unit sampling including the depth of
samples for soil sampling results;

. the depth of excavation;

. results of all statistical calculations (i.e., for background closure demonstration)
and an example calculation demonstrating compliance with relevant guidance;

. all risk assessment reports including calculations and conclusions;

An Agency of the Natural Resources Secretariat



RAAP Equalization Basin

Page 2
. all sampling results as an appendix to this report (please note, this sample data is
currently in-house at DEQ and will not need to be resubmitted);
. all applicable explanation/justification for the data used or conclusion reached
during closure activities, including a summary of QA/QC findings;
. a synopsis on the proper disposal of waste generated during closure activities.

It is noted that much of this information has already been submitted. However, a detailed closure
report which includes both the background and risk-based closure information should be
submitted in support of the certifications and may reference previous submittals or repeat the
information in the closure report, whichever is more convenient.

Once received, the certifications and closure report will be subject to DEQ review. Closure of
the units will not occur until the DEQ has verified closure in accordance with this approved
closure plan. If you should have any questions, concerning this matter, please contact me at
(804) 698-4206.

Sincerely,

et AL

Debra A. Miller
Environmental Engineer Senior
Office of Waste Permitting
[}
cc: Jerry Redder, Alliant Techsystems-RAAP

Robert Greaves, EPA Region III

Glenn VonGonten, DEQ

Aziz Farahmand, DEQ/RRO-Compliance

CENTRAL HW FILES
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DEPARTMENT OF ENVIRONMENTAL QUALITY

James S, Gilmore, IlI Thomas L. Hopkins
Govemor Street address: 629 East Main Street, Richmond, Virginia 23219 Director
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
John Paul Woodley, Jr. Fax (804) 698-4500 TDD (804) 698-4021 (804) 6984000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482
Certified Mail

Return Receipt Requested

March 9, 1998
C.A. Jake
Alliant Techsystems Inc.
Environmental Manager
Radford Army Ammunition Plant
P.O. Box 1
Radford, VA 24141-0100

RE: Radford Army Ammunition Plant (RAAP)
EPA ID# VA1210020730
Equalization Basin Closure Plan Amendment

Dear Ms. Jake:

Your letter requesting an amendment to the approved closure plan for RAAP's Equalization
Basin was submitted to the Department of Environmental Quality (DEQ) on December 17,
1997. This amendment will allow RAAP to pursue closure to risk-based standards for the
referenced hazardous waste management unit.

Based on the information submitted, the amendment requested is approved. An update to the
closure plan’s pages are attached and will need to be added to the closure plan. Please update
your closure plan, as needed.

As provided in Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the date
of service of this decision to initiate an appeal by filing a notice of appeal with:

Thomas L. Hopkins, Director

Virginia Department of Environmental Quality
629 East Main Street

P.O. Box 10009

Richmond, Virginia 23240-0009

An Agency of the Natural Resources Secretariat
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In the event that this decision is served to you by mail, the date of service will be calculated as
three days after the postmark date. Please refer to Part Two A of the Rules of the Supreme
Court of Virginia, which describes the required content of the Notice of Appeal, including
specifications of the Circuit Court to which the appeal is taken, and additional requirements
concerning appeals from decisions of administrative agents.

If you should have any questions, concerning this matter, please contact Debra Miller,
Environmental Engineer Senior, of my staff at (804) 698-4206.

Sincerely,
f_) Thomas L. Hopkins
Attachment

cc: Jerry Redder, Alliant Techsystems-RAAP
Robert Greaves, EPA Region III
Debra Miller, DEQ
Glenn VonGonten, DEQ
Claire Ballard, DEQ (w/out Attachment)
Aziz Farahmand, DEQ/RRO-Compliance
Melissa Porterfield, DEQ (w/out Attachment)
CENTRAL HW FILES



Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA ID No. VA1210020730

The plan described below was developed in accordance with sound standard statistical methods. All data
obtained will be reviewed, summarized, and analyzed according to the methods described in this section.
Statistical techniques used throughout the analysis will be clearly explained and will be supported by citing
appropriate references. Full citations can be found in the References. The closure plan consists of the
following aspects:

* Background characterization

* Initial random sampling of the subsoils

Possible excavation and repeated sampling, or initiation of risk-based closure or contingent
closure

Repeat excavation and sampling or, initiation of risk-based closure or contingent closure

“Hot spot” sampling of subsoils, if random sampling indicates hot spots exit.

The initial random sampling will be conducted to determine if clean closure can be achieved and whether
soil removal will be required to achieve clean closure. A “hot spot” sampling approach may be used to better
delineate contaminated areas for excavation and subsequent disposal, depending on the results from the
random sampling. The samples will be discrete samples. Radford Army Ammunition Plan reserves the
option, at any point during the EQ Basin subsoils assessment, to abandon attempts to demonstrate clean
closure and immediately implement one of the following options:

. Continue with removal activities and sampling of soil layers, as detailed above;

. Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of thivs

closure plan; or

. Implement contingent closure and post-closure procedures of this plan.

The subsoils will be evaluated by collecting a minimum of seven soil borings, randomly distributed across

the grid nodes. Samples will be collected at the surface (0-3 inches, 6 inches, 12 inches, 18 inches, and

33 March 9, 1998




Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA ID No. VA1210020730

3. [f the background critical value (X_,) is equal to or greater than the individual EQ Basin node
sample value, that particular node is considered “clean” with respect to the closure parameter
being evaluated. If, on the other hand, the background critical value (X_,) is less than the node
sampie, then:

4. Based on the results from surrounding sample location nodes, hot spot area(s) within the defined
areal extent of the EQ Basin will be delineated for subsequent soil removal efforts.

5. Additional subgrid sampling may be performed to further refine delineation of identified “hot
spots” for soil excavation.

a.  After excavation of the existing surface soil (0-6 inch) layer within defined hot spot(s),
resampling will be performed at all established grid nodes, within the “hot spot” area(s).
Samples will be analyzed for all clean closure parameters (HCOCs) for which clean closure
has not been demonstrated.

b. Following resampling, comparison to background' along with additional 6-inch soil layer
excavation (if required) will be performed in accordance with the protocols previously
outlined.

If upon following the protocols detailed in Section 3.8 in an attempt to achieve clean closure, the basin

subsoils sampling results still remain above the background values of one or more constituents, Radford

Army Ammunition Plant (RAAP) will:

. Continue with removal activities and sampling of soil layers, as detailed above;

. Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this
closure plan; or

. Implement contingent closure and post-closure procedures of this plan.

As previously stated, the facility reserves the option, at any point during EQ Basin subsoils assessment, to
abandon attempts to demonstrate clean closure to either background or risk-based standards and immediately

implement contingent closure and post-closure.

}(Optional) The background critical value described thus far will have been computed from the top layer (0-6
inches) of the background area. It may be necessary to sample background at lower intervals (6-12 inches, 12-24
inches) for comparison at lower intervals to avoid bias. The option should be implemented, if, for example, distinctly
different soil types are encountered at depth, thereby necessitating re-establishment of background.
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Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA ID No. VA 1210020730

3.85 Risk Assessment for Closure

As discussed in Section 3.2, an alternative to the clean closure to background standards or in conjunction
with clean closure to background standards for some, but not all, constituents, RAAP may demonstrate that
the concentrations of hazardous constituents, which were shown to be statistically above background, do not
pose an unacceptable level of risk to human health or the environment. RAAP may propose this to the DEQ

following the requirements as outlined in this section and as detailed in Appendix A.

In order to estimate the risk for HCOC:s, a risk assessment will be conducted according to the DEQ document
titled "Guidance for development of health based cleanup goals using decision tree/REAMS program (herein
after "Virginia Risk Guidance"), November 1, 1994, prepared by Old Dominion University and the approved
closure plan. The risk goals/performance standards will be a hazard index of 1.0 for non-carcinogens and
an individual carcinogenic risk of 1x10 and cumulative carcinogenic risk of 1x10®. This risk assessment

will be conducted assuming a future residential use of the property.

The Department will review the risk assessment report to determine that it conforms to risk assessment
requirements for residential risk-based protocols. If acceptable, attainment of the closure standards may then
be demonstrated using the residential risk-based assessment in lieu of the clean closure to background

standards established under Section 3.8.1 Background Soil Sampling and Section 3.7.6 Subsoil Investigation.

Note, if the EQ Basin cannot meet the residential risk closure standards, then RAAP may propose to modify
this closure plan for industrial risk-based closure. Modification will require notification of the DEQ and the

submittal of a closure amendment, in accordance with 9 VAC 20-60-580.C.
For the remaining sections of the closure plan, any discussions of “clean” closure of the EQ Basin’s

unsaturated subsoils, will signify either clean closure to background levels and/or closure to risk based

closure standards, as described in this section.
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Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant, EPA ID No. VA1210020730

3.9 Field Quality Control

To ensure the collection of representative samples, the following field quality control procedures will be

utilized during the closure operations.

Equipment blanks will be collected after every 20th sample. If equipment blanks indicate contamination,
then resampling will occur only if sample results are above cleanup levels. Samples will be analyzed for the
hazardous constituents of concern identified in this document. Laboratory quality control will be according

to the methods detailed in SW-846, Chapter 1, (as updated).

3.9.1 Sample Preservations and Maximum Holding Times

Soil samples usually require no preservation other than storing at 4°C until analyzed. The maximum holding
times vary for different measurements. Table 3-2 provides the maximum holding times for certain inorganic
and organic analyses. Although these criteria were specifically designed and tested for water samples, they

are also applicable for soil sampling studies (Barth and Mason, 1984).

43A



Appendix A

RISK-BASED CLOSURE

1. Introduction

This document discusses the protocol for conducting a risk assessment to implement closure of a
hazardous waste management unit (HWMU) in accordance with the Virginia Hazardous Waste
Management Regulations (VHWMR) as codified in Title 9 of the Virginia Administrative Code,
Agency 20, Chapter 20 (9 VAC 20-60-10 et seq).

2. Risk-Based Evaluation

In order to estimate the risk for hazardous constituents of concern (HCOC) associated with the
materials remaining in a HWMU, a risk assessment will be conducted according to the Virginia DEQ
document titled "Guidance for Development of Health Based Cleanup Goals Using Decision
Tree/REAMS Program (herein after "Virginia Risk Guidance") (November 1, 1994) prepared by Old
Dominion University and the approved closure plan. The risk assessment report will contain the

following sections:

L] site evaluation,

° development of a site conceptual model,

[ identification of contaminants of concern,

o identification of media and exposure pathways,

® toxicity assessment,

] estimation of contaminant concentration at the point of exposure, and
° summary of health risk.

A-1 March 9, 1998



The submission instructions contained in Appendix [X of the Virginia Risk Guidance will be
reviewed prior to submitting the report to confirm that all necessary risk issues have been addressed.

The risk goals associated with the closure performance standards (risk goals) will include:

L. a hazard index of 1.0 or less for non-carcinogens;

i1 a risk of 1E-06 or less for individual carcinogens;

1. cumulative risk of 1E-04 or less for all carcinogens; and

iv. the concentrations of HCOC remaining in the HWMU will not result in contamination of

other environmental media of concern, including the groundwater underneath the unit.

Compliance with the closure standard shall be verified by comparing the calculated individual and
cumulative risk/hazard for all HCOC that failed the background statistical comparison (if such

comparison is preformed) to the risk goals.

The risk assessment will be conducted assuming a future residential/industrial use of the property.
The methodology and equations for estimating the exposure concentration are presented in

subsequent sections.

The initial step in the risk assessment will be to develop a site conceptual exposure model (SCEM)
which depicts all potential exposure routes and media for the site and the receptors which may be

exposed. Then HCOC for the risk assessment are identified (See Section 3 of this document).

In the next step, the exposure assumptions outlined in the Virginia Risk Guidance will be employed
to estimate the risk. Information will also be taken as needed from U.S. EPA documents and
databases (e.g., the Risk Assessment Guidance for Superfund (RAGS), and the Integrated Risk

Information System (IRIS)). The chemical intake equations and exposure parameter assumptions

A-2 March 9, 1598



used to estimate risk (obtained from the Virginia Risk Guidance) are shown in Tables 1 through 4.
Additional details on the approach and assumptions used for each potential exposure pathway are

provided below.

As a part of the Risk Exposure and Analysis Modeling System (REAMS) evaluation, fate and
transport modeling is conducted to demonstrate that the residual soil concentrations of
contaminants of concern would not result in contamination of other environmental media of
concern including the groundwater underneath the closure unit. For this purpose, representative
soil sample(s) will be collected around the unit (subjected to closure) for analysis of the properties

listed on page 62 of the REAMS document. In certain situations, groundwater sampling is

preferable.
3. Identification of Hazardous Constituents of Concern for Risk Assessment

For the purpose of REAMS evaluation associated with a HWMU, HCOC are those closure
constituents present at concentrations Statistically exceeding the background levels. If the
concentrations of a closure constituent did not statistically exceed the background levels, no

further risk-based evaluation for such constituent is required.

4. Exposure Assessment

The exposure assessment will identify transport mechanisms for the contaminants of concern that
may potentially impact human receptors. The results of this assessment will be used to

document the current and potential exposure posed by the HWMU.

With regard to the soil, a residential exposure will be assumed to document unrestricted closure
of the soil. If the risk for potential residential exposure does not exceed the performance
standards, unrestricted closure of soil will be accepted. If the site cannot be clean closed for
residential use, then the option to pursue restricted closure (commercial/industrial) will be
exercised. Closure to commercial/industrial scenario will require the facility to enact a deed

restriction that eliminates the possibility of future residential use of the site. The requirements

A-3 March 9, 1998



for establishing such a deed restriction are detailed in VDEQ’s Guidelines for Developing Health-
Based Cleanup Goal ing Risk Assessment at A Hazardous Waste Site Facility for Restricted
Industrial Use, dated June 1995. (A copy of this document is attached.)

Exposure routes will include ingestion, dermal absorption, and inhalation of vapors and dust

particles.

With regard to impact to the groundwater underneath the HWMU, REAMS fate and transport
modeling? will be required to assess impact from residual soil contamination to the groundwater.
If the groundwater does not qualify for clean closure, the scope of future groundwater monitoring
will be discussed with VDEQ. The groundwater exposure routes to be evaluated include
ingestion, dermal absorption, and inhalation of volatiles emitted from the contaminated

groundwater.

The exposure assumptions presented in the following sections are based on residential exposure.
These constitute a reasonable maximum exposure scenario (RME), an exposure which is unlikely
to occur but is reasonably possible. The exposure pathways for residential exposure include
ingestion of soil, dermal contact with soil, inhalation of resuspended soil particulates, and inhalation

of volatile organic compounds.

4.1 Ingestion of Soil

The equation for potential chemical intake by soil ingestion on-site is included in Table

1. This scenario also assumes that weather or other conditions (e.g., frozen ground/ snow

REAMS includes the unsaturated zone fate and transport model SESOIL. The purpose of running the model
is two fold: a) determine whether the contaminants will reach the groundwater table in next 30 years. b) calculate the
risk associated with the estimated concentration in the groundwater. For constituents with a promulgated MCL, the
estimated concentration will be directly compared against the MCL. However, prior to running the SESOIL model the
facility should obtain all the information identified on page 62, of the Virginia Risk Guidance. The closure report must
include evaluation of model results (concentrations reaching the groundwater) and a copy of SESOIL output file.
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/other cover) do not affect exposure and that all soil ingested is from contaminated areas

of the site. These assumptions are protective of human health and the environment.

4.2 Dermal Contact with Soil

T2 equation for calculating the potential absorbed chemical dose by dermal contact with
contaminated soil is provided in Table 1. This scenario assumes that weather or other
conditions (e.g., frozen ground/ snow or other cover) do not affect exposure, that
contaminated soil remains on the skin long enough for the HCOC to be absorbed and that

all soil adhering to the skin is from contaminated areas of the site.

The skin surface areas (SA) used in the dermal pathway have been identified in Virginia
Risk Guidance as 4,860 cm? for adults, which is the 50th percentile value for the arms,

hands and lower legs (U.S. EPA, 1989b - See Attachment A).

A skin-soil adherence factor of 1.45 mg/cm? will be used in the dermal intake calculations.
The U.S. EPA guidance for dermal exposure assessment (Dermal Exposure Assessment:
Principles and Applications, EPA/600/8-91/011B) states that a range of values from 0.1
mg/cm? to 1.5 mg/cm?® per event appear possible for dermal adherence factors (AF). In
order to estimate the amount of a particular HCOC which may potentially be absorbed

through the skin, chemical-specific dermal absorption factors (ABS,..,) are used.

4.3 Inhalation of Resuspended Soil

The equation for potential chemical intake by inhalation of resuspended contaminated soil
is included in Table 1. An inhalation rate of 0.83 m*/hr will be used as specified in the
Virginia Risk Guidance. This scenario assumes that the concentration of HCOC in indoor
dust will be equal to that in outdoor soil and that weather or other conditions, (e.g., frozen

ground/snow or other cover) do not affect resuspension or exposure.
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However, an appropriate model or equations in Table 1 will be used to estimate the
potential amount of respirable particulate matter generated by wind erosion. The
estimated generation rate for eroded particulate matter will then be used to derive an
ambient air particulate concentration. Justification for and documentation of the model(s)

used will be submitted to the Department as part of the risk assessment.
4.4 Inhalation of Volatilized HCOC in Soil

Since the HCOC have appreciable vapor pressures, they are expected to volatilize from
soil. Inhalation of HCOC as volatilized vapors is considered for this risk assessment. The

equations in Table 1 will be considered for estimating the intake for this condition.

5. Toxicity Assessment

The two principle indices of toxicity used in risk assessment are the reference dose (RfD) and the
cancer slope factor (SF). An RfD is the intake or dose per unit of body weight (mg/kg-day) that
is unlikely to result in toxic (non-carcinogenic) effects to human populations, including sensitive
subgroups (e.g., the very young or elderly). The RfD allows for the existence of a threshold dose

below which no adverse effects occur.

The SF is used to express the cancer risk attributable to a discrete unit of intake; that is, the
cancer risk per milligram ingested per kilogram of bodyweight per day ([mg/kg-day]!). The SF
is an estimate of the upper-bound probability of an individual developing cancer as a result of
exposure to a particular carcinogen. Unlike the RfD, the SF assumes that there is no threshold
dose below which the probability of developing cancer is zero. Note that SFs are only developed
for those chemicals which have been shown to be carcinogens in man or in at least several animal
species. A carcinogenic weight of evidence rating is used to describe the strength of the

experimental evidence for carcinogenicity. The U.S. EPA has developed SFs for most chemicals
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with weight of evidence ratings of "A" (known human carcinogen) or "B" (probable human

carcinogen).

RfDs and SFs are derived by the U.S. EPA for the most toxic chemicals generally associated with
chemical releases to the environment for which adequate toxicological data are available. If both
the carcinogenic and non-carcinogenic effects of a particular compound are significant, both values

may be established. However, in most cases only one value is available.

5.1 Inhalation and oral RfDs and SFs

RfDs and SFs pertinent to the oral and inhalation exposure pathways will be obtained
from U.S. EPA's IRIS database. The IRIS (Integrated Risk Information System) on-line
database was established by the U.S. EPA to provide risk assessors with peer reviewed
toxicological data on chemicals commonly encountered at environmental sites of
contamination. If data is not available from IRIS, it will be obtained from the Health
Effects Assessment Summary Tables (HEAST), a compilation of toxicity values
produced by the USEPA on a quarterly basis. The hierarchy presented in Appendix III

of Virginia Risk Guidance will be followed for using these sources.

5.2 Dermal RfDs and SFs

Chemical specific oral-route absorption values (ABS,,) are used to adjust the oral RfD
or SF, which is computed from an administered dose, for use in the dermal exposure
pathway. This correction is necessary due to the differences in absorption between the
skin and the gastrointestinal tract. By correcting the administered-dose oral RfD or SF
for the fraction expected to be absorbed in the gut, a dermal absorption factor can be

used to estimate the correct dose received through the skin.
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6. Evaluation of Risk

Using the toxicity criteria and identified exposure pathways discussed above, and the procedures
described in the Virginia Risk Guidance, the risk presented by the HCOC will be estimated. The
estimated risk will consider the effects from multiple constituents and all routes of exposure. The
risk goals will be a total cumulative hazard index of 1.0 for multiple noncarcinogens and a total
cumulative carcinogenic risk of 1E-04 for multiple carcinogens. However, the risk from each

individual carcinogen shall not exceed 1E-06 (i.e., one case of cancer per 1,000,000 population).
6.1 Estimation of exposure concentration

For the contaminants detected at the site, an éxposure point concentration (EPC) for
each exposure pathway will be calculated for each contaminant by estimating the 95th
upper confidence limit (UCL) on the arithmetic mean of the concentrations. If the
calculated 95th UCL is greater than the maximum detected concentration, then the
maximum detected concentration will be used as the EPC. The risk for contaminants
will be calculated as per the equations and assumptions described in Tables 1 through
4. If for a contaminant both carcinogenic and noncarcinogenic risk-based cleanup goal

exists, the lower of the two will be used as a pathway specific to estimate the risk.
6.2. Risk Estimation

Health risk assessments are based on the relationship involving intake, contaminant
concentration, risk, and toxicity. Chronic daily intake (CDI), a product of intake and
contaminant concentration, are estimated using the exposure equations and assumptions
associated with each route of exposure. CDIs are then combined with the RfDs or SFs
to determine the resulting risk. For carcinogen(s), cumulative potential risk (RISK,) can

be calculated as follows:
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RISKc = CDIingeslion * SFing:s(ion + CDId:rmal * SchrmaA + CD[inhala(iun-VOCs * Sfinhalauon-VOCs

-
+ CDI'mhalalion-paniclcs Sthalalion-panicI:s

For noncarcinogen(s), cumulative hazard index (HI,) can be calculated as follows:

Hic = CDIingeslion / RfDingcslion + CDId:rmal / RfDdermal +CDI'mhaIal(ion-V0Cs / RfDinhalalion-VOCs

+ CDIinhalalion-paniclcs / RfDinhalation-panicI:s

where, taking into account all HCOC and relevant exposure pathways, the excess

cancer risk is 10 or the hazard index is 1.0.
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Table |

Risk Assessment Algorithm for Carcinogenic Exposure

Ex ur

ou

Chronic

C mg/L-d

Regidential Expogure

cu nal/Ind rial Expogur

Ground Water

CW x IRW.,;; x EF

CW x IRW, x EF, x ED,

Ingestion | smmm-e-s---------oo------
AT, BW, x AT,
CW x IRA,,; x EF x K CW x IRA, x EF, x ED, x K
Inhalation ~  }  s--e-es---s---------- | mmmmmmmmmmmoom oo
AT, BW, x AT,
CW x SAW,; x PC x ET x EF x CF CW x SAW, x PC x ET x EF, x ED, x CF
Dermal | mmmmmmeem-—emmmmmeemommmmomemo oo me oo o
AT, BW, x AT,
Soil
CS x IRS,q; x CF x FI x EF CS x IR x CF x FI x EF, x ED,
Ingestion 1 ---------------oooooom-oooo | S oo oo oeoooo--— -
AT, BW, x AT,
CS x CF x SAS,;; x AF x ABS x EF CS x CF x SAS, x AF x ABS x EF, x ED,
10 7= 1 1T-'0 S T e e B i
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Inhalation of
vaporizing VOCs

from soil

VF x IRA,;; x ET x EF

VF x IRA, x ET x EF, x ED,

Inhalation of
emitting particles

from soil

PEF x IRA,y; x ET x EF
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Table 2

Risk Assessment Algorithm for Non-carcinogenic Exposure

Exposure Route

Chronic Daily Intake (CDI), mg/L-day

Regidential Exposure

Ground Water

Ingestion

CW x IRW. x EF x ED_

CW x IRW, x EF, x ED,

Inhalation. | = cs-s--------------------- 1 oo e m oo
BW. x AT, BW, x AT,
CW x SAW. x PC x ET x EF x ED. x CF CW x SAW, x PC x ET x EF, x ED, x CF
Dermal | mmerss-s---o-----o-o-oo-om-m-mmoom-- ] s e m oo m oo oo e o
BW. x AT, BW, x AT,
Soil
CS x IRS. x CF x FI x EF x ED, CS x IRS, x CF x FI x EF, x ED,
Ingestion ] m---s------o----s-s-------o---oo ]SS eSS meoso-oo----o---es
BW, x AT, BW, x AT,
CS x CF x SA. x AF x ABS x EF x ED_ CS x CF x SA x AF x ABS x EF, x ED,
Dermal ] mmmmmmmmmsmsmmoo—eo-ooooom-oommsmes ] S oo oo oo ooo-ooo oo
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Inhalation of
vaporizing VOCs

from soil

VF x IRA, x ET x EF x ED,

VF x IRA, x ET x EF, x ED,

Inhalation of
emitting particles

from soil

Note: Occupational noncarcinogenic risk assessment is based on adult

exposure
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Table 3
Age Adjusted Factors

ED. x IRA. (ED.,. - ED.) x IRA,
IRAadj e e e
Bw, BW,
ED. x IRW. (ED,,. - ED.) x IRW,
IRW,q; = ~--=---=-~-----~ b e -
Bw, Bw,
ED. x SAW, (ED.,. - ED.) x SAW,
SAWadj = Tomsso - g g
Bw, BW,
ED. x IRS. (ED.o. - ED.) x IRS,
IRS,q; = -=-=-=--=-===-- + e mmmmmeeeeoo -
Bw, BW,
ED. x Sa. (ED.oc - ED.) x SA,
SASadj = S--mm-m-moseo- U
Bw, BW,

Note regarding age adjusted factor:

Because contact rate with tap water, ambient air, and residential soil are different for children and adults, carcinogenic risk during
the first 30 years of life were calculated using age adjusted factor. These factors approximate the integrated exposure from birth until

age 30 by combining contact rates, body weights, and exposure durations for two age groups - small children and adults.



Table 4
Exposure Variables Included in Tables 1, 2, and 3

Symbol Term Unit Value Reference
ABS Absorption factor - User specified
AF Adherence factor - 1.45 a, c
AT, Averaging time days 25550
carcinogens
AT, Averaging time non- days ED x 365
carcinogens
BW, Body weight aduit kg 70 c
BW, Body weight child kg 15 c
CF Conversion factor - 0.000001 -
CS Chemical concentration in mg/Kg-day User specified
soil
Ccw Chemical concentration in mg/L User specified
water
ED. Exposure duration child years 6 c
ED Exposure duration for years 30 c
ED carcinogen total or
Residential
EDg Exposure duration years 25 [
occupational
EF Exposure frequency days 350 c
residential
ET Exposure Time hrs/day
General/Occupanional 8.0
Groundwater 0.2
Surface Water - ingestion c,d
Surface water - dermal 2.6
Air -inhalation 2.6
24.0
FI Fraction ingested -
Residential 1.0 b
Occupational 0.5
IRA, Inhalation rate air adult m’/day 20 b
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IRA,, Inhalation rate - air - 11.66
adjusted
IRA, Inhalation rate child m’/day 12 b
IRA, Inhalation rate adult m’/day 20 b
IR [ngestion rate food kg/day 0.28 cd
Fruit/veggies 0.122
Fish 0.054
IRS, Ingestion rate soil adult mg/day 100 b
IRS, Ingestion rate sotl child mg/day 200 b
IRS,; Ingestion - soil adjusted - 114.29
IRS. Ingestion rate soil child mg/day 200 b
IRW, Ingestion rate water adult L/day 2 b
IRW4 Ingestion -water adjusted L-y/kg-d 1.09
IRW, Ingestion rate water child L/day 1 b
K Volatilization factor, - 0.5
walter to air
PC Permeability constant cm/hr User specified b
PEF Particulate emission kg/m? 6.789926E08 f
factor
SAW, Surface area child
groundwater dermal cm? 7500
surface water dermal b,e
Surface area soil cm’/event
SAS, occupational - adult 4500 e
SAS, child 1875
SAS, Surface area soil ajusted cm®/event 2290
SAW, Surface area for water cm® 820 b
contact adult
SAW,, Surface area for water cm¥/event 9200
contact
VF Volatilazation factor, kg/m® User specified -
soil to air
References:
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Risk Assessment Guidance for Superfund, Volume I, EPA/540/1-89/002, December 1989.

Region III values

Exposure Factors handbook, EPA/600/8-89/043, July 1989

Human health evaluation manual supplemental guidance, OSWER Directive 9285.6-03. March 25, 1991.

Dermal exposure Assessment. Principles and Applications, Interim Report. EPA/600/8-91/011b. January 1992.

Technical Background Document for Draft Soil Screening Level Guidance. Office of Solid Waste and Emergency Response.
EPA/540/R-94/101. December 1994.
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COMMONWEALTH of VIRGINIA ;}/’W
. DEPARTMENT OF ENVIRONMENTAL QUALITY Thomas L. Hoogi
:;5::;?“ Street address: 629 East Main Street, Richmond, Virginia 23219 om;sireao:) phins
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
Becky Norton Duniop Fax (804) 698-4500 TDD (804) 698-4021 (804) 6984000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482
January 16, 1998

C.A. Jake

Environmental Manager

Alliant Techsystems Inc.

Radford Army Ammunition Plant
Route 114

P.0. Box 1

Radford, Virginia 24141-0100

RE: Radford Army Ammunition Plant, EPA ID#VA1210020730
Closure of Equalization Basin (HWMU 10)
Data Submittal and Risk-Based Closure Amendment Submittal

Dear Ms. Jake:

The Department received Radford Army Ammunition Plant’s closure plan amendment request
and the resampling results for their Equalization Basin on December 17, 1997. Review of the
submitted risk-based amendment to the approved closure plan and the resampling data will
commence within the next few weeks. If there are any questions or concerns regarding the
review, please contact me at (804) 698-4206.

Sincerely,

(e 07000,

Debra A. Miller
Environmental Engineer Senior
Office of Waste Permitting

cc: Aziz Farahmand, DEQ-RRO

Clarie Ballard, DEQ-OTA
Melissa Porterfield, DEQ-OWP

An Agency of the Natural Resources Secretariat E /1
O
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RADFORD ARMY AMMUNITION PLANT

ALLIANT TECHSYSTEMS
RADFORD, VIRGINIA

TELEPHONE CALL RECORD
CALL RECEIVED () DATE 1222197 11:35 AM
CALLPLACED (X) BY: Chnistel Compton
NAME OF PARTY __ Debbie Milier
COMPANY OR ORGANIZATION _VDEQ
ADDRESS __ Richmond, VA
SUBJECT OF CALL __Unit10 Risk-Based Closure

804/698-4206

SUMMARY OF CONVERSATION
| called Debbie to see whether she had received the Equalization Basin (Unit 10) Risk-Based Closure
Amendment and the Basin Grid resampling results. She received both. | inquired when she thought she may
review the Closure Amendment and the resampling results as the Comps of Engineers is planning to begin
closure activities in January 1998. She indicated she has a Permit Application and several other submittals to

review first She anticipates review in 30 to 40 days. Because the Risk-Based Closure Amendment is similar to
one she recently approved, review will be quick when she getsto it




ARRRYITECHSYSTEMS

Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

December 18, 1997 97-815-265

Debra Miller

Oftice of Permitting Management
629 East Main Street

Richmond, VA 23219

Subject: Risked Based Closure Amendment
EQ Basin-HWMU 10
Radford Army Ammunition Plant, Radford Virginia,
EPA ID# VAI1210020730

Dear Ms. Miller:

Enclosed is the amendment to the “Closure, Contingent Closure and Contingent
Post-Closure Plans for Radford Army Ammunition Plant’s Equalization Basin
(HWMU-10 & SWMU-10)"; to include Risked Based Closure as an option for site
closure. Your October 3, 1997 comments on the Risk-Based Closure Amendment of
the Incinerator Spray Pond were included as part of this amendment.

The "Final Site Investigation/Evaluation, Bioplant Equalization Basin Closure" was
submitted January 28, 1997. This report and the revised sampling results for Basin
Grid #1 and Grid #10 submitted December 18, 1997 indicates that the only
Hazardous Constituent of Concern detected above background concentration was
Fluoranthene. The concentration of Fluoranthene in the basin subsoils s % 330 ppm,
which s considerably lower than the Region [IT Risk-Based Criteria for residential
oral ingestion of 3100 ppm. The fluoranthene concentration is also lower than the
transters to air and groundwater, 68 mg/kg and 980 ppm respectively. Although it is
suspected the fluoranthene is a component of the basin liner that will be removed
during closure activities, a risk assessment will be completed and submitted in
support of the EQ Basin closure. Based on this information the Corps of Engineers
is proceeding with closure activities. A closure schedule will be forwarded to you,

when one becomes available.

The necessary documentation for risk based closure is being prepared in accordance
with the enclosed amendment. If you have any questions or concerns please contact




Jerry Redder (540) 639-7536 (Jerome_Redder@ATK .com) or Christel Compton
(540)639-8211 (Christe]_Compton@ATK.com).

Smcerely

(‘ A Jake, éuperwsor
Environmental Affairs
Enclosures

c West Central Regional Office - Roanoke
Marc Gutterman, Norfolk District Corps of Engineers

R.Z R hadlaca

R. L. Richardson

Coordination:
M. L.

bc:  Adm. File
Env. File, w/ enclosure
R. L. Richardson, ACO - w/ enclosure
NP f 3
C. A. Jake - w/o enclosure
] J. Redder - w/ enclosure
€: Compton - w/ enclosure”



| Beginning with Section 3.8, Page33, end of 3rd paragraph of the section....]

... The closure plan consists of the following aspects:

e Background characterization;

s Imitial random sampling of the subsoils;

» DPossible excavation, repeated sampling, initiation of risk-based closure, or contingent closure;
e Repeat excavation and sampling or initiation of risk-based closure or contingent closure;
“Hot Spot” sampling of the subsoils if random sampling indicates hot spots exist.

The initial sampling will be conducted to determine if clean closure can be achieved and whether
soil removal will be required to achieve clean closure. A “hot spot” sampling approach may be
used to better delineate contaminated areas for excavation and subsequent disposal, depending on
the results from random sampling. The samples will be discrete samples. Radford Army
Ammunition Plant reserves the option, at any point during the EQ Basin subsoils assessment, to
abandon attempts to demonstrate clean closure and immediately implement one of the following:

o f€ontinue with removal activities and sampling of soil lavers, as detailed below;
o [ertorm closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this

closure plan; or
e Implement contingent closure and post-closure procedures of this plan.

{Beginning with Section 3.8.4, Page 42, beginning of 6" paragraph...]|

It, upon following the protocols detailed in Section 3.8 in an attempt to achieve clean closure, the
basin subsoils sampling results remain above the background values of one or more constituents,
Radford Army Ammunition Plant (RAAP) will:

e Continue with removal activities and sampling of soil layers. as detailed above;
Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this
closure plan; or

o [mplement contingent closure and post-closure procedures of this plan.

As previously stated, the facility reserves the option, at any point during the EQ Basin subsoils
assessment, to abandon attempts to demonstrate clean closure to either background or risk-based
standards and immediately implement contingent closure and post-closure.

3.8.5 Risk Assessment for Closure

As discussed in Section 3.2, an alternative to the clean closure to background standards, the
owner may propose to demonstrate that the concentrations of hazardous constituents statistically
above the background values do not pose an unacceptable level of risk to human health and the
environment. The facility may propose this to the DEQ following the requirements as outlined in
this section and as detailed in Appendix A.



In order to estimate the risk for HCOCs statistically above the background values, a risk
assessment will be conducted according to the DEQ document titled "Guidance for development
of health based cleanup goals using decision tree/REAMS program (herein after "Virginia Risk
Guidance") (November 1, 1994) prepared by Old Dominion University and the approved closure
plan. The risk goals/performance standards will be a hazard index of 1.0 for non-carcinogens and
an individual carcinogenic risk of 1x10™ and cumulative carcinogenic risk of 1x10™. This risk
assessment will be conducted assuming a future residential use of the property.

The Department will review the risk assessment report to determine that it conforms to risk
assessment requirements for residential risk-based protocols. If acceptable, attainment of the
closure standards may then be demonstrated using the residential risk-based assessment in lieu of
the clean closure to background standards established under Section 3.8.1 Background Soil
Sampling and Section 3.7.6 Subsoil Investigation.

Note, if the Equalization Basin (Unit 10) cannot meet the residential risk closure standards, then
Radford Army Ammunition Plant may propose to modify this closure plan for industrial risk-
based closure. Modification will require notification of the DEQ and the submittal of a closure
amendment.



APPENDIX A

RISK-BASED CLOSURE



Appendix A
RISK-BASED CLOSURE

I Introduction

This document discusses the protocol for conducting a risk assessment to implement closure of a
hazardous waste management unit (HWMU) in accordance with the Virginia Hazardous Waste
Management Regulations (VHWMR) as codified in Title 9 of the Virginia Administrative Code,
Agency 20, Chapter 20 (9 VAC 20-60-10 et seq).

2 Risk-Based Evaluation

In order to estimate the risk for chemicals of concern (COCs) a risk assessment will be conducted
according to the Virginia DEQ document titled "Guidance for development of health based
cleanup goals using decision tree/REAMS program (herein after "Virginia Risk Guidance”)
(November 1. 1994) prepared by Old Dominion University and the approved closure plan. The
risk assessment report will contain the following sections:

. site evaluation,

. development of a site conceptual model,

. identification of contaminants of concern,

. identification of media and exposure pathways,

. toxicity assessment,

. estimation of contaminant concentration at the point of exposure, and
. summary of health risks.

The submission instructions contained in Appendix X of the Virginia Risk Guidance will be
reviewed prior to submitting the report to confirm that all necessary risk issues have been
addressed. The risk goals associated with the closure performance standards will include:

a hazard index of 1.0 for non-carcinogens;
- arisk of 1E-06 or less for individual carcinogens;
cumulative risk of 1E-04 or less for all carcinogens; and
the concentrations of HCOCs remaining in the HWMU will not result in contamination of
other environmental media of concern, including the ground water underneath the unit.

Compliance with the closure standard will be verified by comparing the calculated individual and
cumulative risk/hazard for all the hazardous contaminants of concern (HCOC) that failed
background statistical comparison to the risk-based goals.

The risk assessment will be conducted assuming a future residential/industrial use of the property.
The methodology/equation for estimating the exposure concentration is presented in subsequent
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sections.

The initial step in the risk assessment will be to develop a site conceptual exposure model
(SCEM) which depicts all potential exposure routes and media for the site and the receptors
which may be exposed. The HCOC are to be identified using the method in Section 3.

In the next step, the exposure assumptions outlined in the Virginia Risk Guidance will be
employed to estimate the risk. Information will also be taken as needed from U.S. EPA
documents and databases (e.g., the Risk Assessment Guidance for Superfund (RAGS), and the
Integrated Risk Information System (IRIS)). The chemical intake equations and exposure
parameter assumptions used to calculate estimated risks (obtained from Virginia risk assessment
guidance/REAMS) are shown in Tables | through 4. Additional details on the approach and
assumptions used for each potential exposure pathway are provided below.

As a part of the Risk Exposure and Analysis Modeling System (REAMS) evaluation, fate and
transport modeling is conducted to demonstrate that the residual soil concentrations of
contaminants ot concern would not result in contamination of other environmental media of
concern including the groundwater underneath the closure unit. For this purpose, representative
soil sample(s) will be collected around the unit (subjected to closure) for analysis of the properties
listed on page 62 of the REAMS document. [1t is often less expensive to obtain this information
from an agriculture lab rather than from an environmental lab]. In certain situations, groundwater
sampling may be preferable.

3. Identification of Contaminants of Concern

For purposes of REAMS evaluations associated with a HWMU, HCOC are those closure
constituents present at concentrations statistically exceeding the background levels. If the
concentrations of a closure constituent did not statistically exceed the background levels, no
turther risk-based evaluation for such constituent is required.

4 Exposure Assessment

The exposure assessment will identify transport mechanisms for the contaminants of concern that
may potentially impact human receptors. The results of this assessment will be used to document
the current and future exposure potential posed by the site.

With regard to the soil, a residential exposure will be assumed to document unrestricted closure
of the soil. If the risk for potential residential exposure does not exceed the performance
standards, unrestricted closure of soil will be documented/accepted. If the site cannot be clean
closed for residential use, then the option to pursue restricted closure (commercial/industrial) will
be exercised. Closure to commercial/industrial scenario will requirement the facility to enact a
deed restriction that eliminates the possibility of future residential use of the site. The
requirements for establishing such a deed restriction are detailed in DEQ’s Guidelines for
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Developing Health-Based Cleanup Goals Using Risk Assessment at A Hazardous Waste Site
Facility for Restricted Industrial Use, dated June 1995. (A copy of this document is attached.)

Exposure routes will include ingestion, dermal absorption, and inhalation of vapors and dust
particles.

With regard to groundwater, REAMS fate and transport modeling' will be required to assess
impact from residual soil contamination to the groundwater. If the ground water does not qualify
for clean closure, the scope of future ground water monitoring will be discussed with DEQ and
incorporated in the EQ Basin Ground Water Monitoring Plan. The groundwater exposure routes
to be evaluated include ingestion, dermal absorption, inhalation of resuspended soil particles, and
inhalation of volitales emitted from the contaminated groundwater.

The exposure assumptions presented in the following sections are based on residential exposure.
These constitute a reasonable maximum exposure scenario (RME), an exposure which is unlikely
to occur but is reasonably possible. The exposure pathways for residential exposure include
ingestion of soil, dermal contact with soil, inhalation of resuspended soil particulates, and
inhalation of volatile organic compounds.

4.1 Ingestion of Soil

The equation for potential chemical intake by soil ingestion for residential scenario on site
is included in Table 1. This scenario also assumes that weather or other conditions (e.g.,
trozen ground/ snow /other cover) do not affect exposure and that all soil ingested is from
contaminated areas of the site. These assumptions are protective of human health and the
environment.

42 Dermal Contact with Soil

The equation for calculating the potential absorbed chemical dose by dermal contact with
contaminated soil is provided in Table 1. This scenario assumes that weather or other
conditions (e.g., frozen ground/ snow or other cover) do not affect exposure, that
contaminated soil remains on the skin long enough for the HCOCs to be absorbed and that
all soil adhering to the skin is from contaminated areas of the site.

The skin surtace areas (SA) used in the dermal pathway have been identified in REAMS
guidance as 4,860 cm® for adults, which is the 50th percentile value for the arms, hands

" REAMS includes the unsaturated zone fate and transport model SESOIL. The purpose of running the model is two fold: a)
riine whether the contaminants will reach the groundwater table in next 30 years. b) calculate the risk associated with the
ated concentration in the groundwater. For constituents with a promulgated MCL, the estimated concentration will be direct!
pared against the MCL. However, prior to running the SESOIL model the facility should obtain all the information identified on
62, of the Virginia guidance document. The closure report must include evaluation of model results (concentrations reaching th
ndrwoater) and a copy of SESOIL onutput file.
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and lower legs (U.S. EPA, 1989b - See Attachment A).

A skin-soil adherence factor of |.45 mg/cmz will be used in the dermal intake calculations.
The U.S. EPA guidance for dermal exposure assessment (Dermal Exposure Assessment:
Principjes and Applicqtions, EPA/600/8-91/011B) states that a range of values from 0. |
mg/cm” to 1.5 mg/cm” per event appear possibie for dermal adherence factors (AF). In
order to estimate the amount of a particular HCOC which may potentially be absorbed
through the skin, chemical-specific dermal absorption factors (ABSuem) are used.

43 [nhalation of Resuspended Soil

The equation for potential chemical intake by inhalation of resuspended contaminated soil
is included in Table 1. An inhalation rate of 0.83 m'/hr will be used as specified in the
Virginia Risk Guidance. This scenario assumes that the concentration of HCOCs in indoor
dust will be equal to that in outdoor soil and that weather or other conditions, (e.g.,
frozen ground/snow or other cover) do not affect resuspension or exposure.

However, an appropriate model or equations in Table 1, will be used to estimate the
potential amount of respirable particulate matter generated by wind erosion. The
estimated generation rate for eroded particulate matter will then be used derive an ambient
air particulate concentration. Documentation for and justification of these models wili be
presented to the Department as part of the risk assessment.

44 [nhalation of Volatilized HCOCs in Soil

Since the HCOCs have appreciable vapor pressures, they are expected to volatilize from
soil. Inhalation of HCOCs as volatilized vapors is considered for this risk assessment. The
equations in Table | will be considered for estimating the intake for this condition.

5. Toxicity Assessment

The two principle indices of toxicity used in risk assessment are the reference dose (RfD) and the
cancer slope factor (SF). An RfD is the intake or dose per unit of body weight (mg/kg-day) that
is unlikely to result in toxic (non-carcinogenic) effects to human populations, including sensitive
subgroups (e.g., the very young or elderly). The RfD allows for the existence of a threshold dose
below which no adverse effects occur.

The SF is used to express the cancer risk attributable to a discrete unit of intake; that is, the
cancer risk per milligram ingested per kilogram of bodyweight per day ([mg/kg-day]"'). The SFis
an estimate of the upper-bound probability of an individual developing cancer as a result of
exposure to a particular carcinogen. Unlike the RfD, the SF assumes that there is no threshoid
dose below which the probability of developing cancer is zero. Note that SFs are only developed
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tor those chemicals which have been shown to be carcinogens in man or in at least several animal
species. A carcinogenic weight of evidence rating is used to describe the strength of the
experimental evidence for carcinogenicity. The U.S. EPA has developed SFs for most chemicals
with weight of evidence ratings of "A” (known human carcinogen) or "B" (probable human
carcinogen)

RfDs and SFs are derived by the U.S. EPA for the most toxic chemicals generally associated with
chemical releases to the environment for which adequate toxicological data are available. 1f both
the carcinogenic and non-carcinogenic effects of a particular compound are significant, both
values may be established. However, in most cases only one value is available. As part of the
risk assessment, EPA Region l11 Policy and maximum contaminant levels (MCLs) will be utilized,
where appropriate.

5.1 Inhalation and Oral R{Ds and SFs

The RfDs and SFs pertinent to the oral and inhalation exposure pathways will be obtained
from U.S. EPA's IRIS database. The IRIS (Integrated Risk Information System) on-line
database was established by the U.S. EPA to provide risk assessors with peer reviewed
toxicological data on chemicals commonly encountered at environmental sites of
contamination. If data is not availabie from IRIS, it will be obtained from the Health
Effects Assessment Summary Tables (HEAST), a compilation of toxicity values produced
by the USEPA on a quarterly basis. The hierarchy presented in Appendix III of Virginia
Risk guidance will be followed tor using these sources.

52 Dermal RfDs and SFs

Chemical specific oral-route absorption values (ABS.;) are used to adjust the oral RfD or
SF, which is computed from an administered dose, for use in the dermal exposure
pathway. This correction is necessary due to the differences in absorption between the
skin and the gastrointestinal tract. By correcting the administered-dose oral RfD or SF for
the fraction expected to be absorbed in the gut, a dermal absorption factor can be used to
estimate the correct dose received through the skin.

6 Evaluation of Risks

Using the toxicity criteria and identified exposure pathways discussed above, and the procedures
described in the DEQ risk guidance document (REAMS, November 1994), the risks presented by
the HCOC will be estimated. The estimated risks will consider the effects from multiple
constituents and all routes of exposure. The risk goals will be a total cumulative hazard index of
1.0 for multiple noncarcinogens and a total cumulative carcinogenic risk of 1E-04 for multiple
carcinogens. However, the risk from each individual carcinogen shall not exceed 1E-06 (i.e., one
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case of cancer per 1,000,000 population).
01 Estimation of exposure concentration

For the contaminants detected at the site, an exposure point concentration (EPC) for each
exposure pathway will be calculated for each contaminant by estimating the 95th upper
confidence limit (UCL) on the arithmetic mean of the concentrations. If the calculated
95th UCL is greater than the maximum detected concentration, then the maximum
detected concentration will be used as the EPC. The risks for contaminants will be
calculated as per the equations and assumptions described in Table 1 through Table 4. If
for a contaminant both carcinogenic and noncarcinogenic risk-based cleanup goal exists,
the lower of the two will be used as a pathway specific to estimate the risk.

62. Risk Estimation

Health risk assessments are based on the relationship involving intake, contaminant
concentration, risk, and toxicity. Chronic daily intake (CDI), a product of intake and
contaminant concentration, are estimated using the exposure equations and assumptions
associated with each route of exposure. CDls are then combined with the RfDs or SFs to
determine the resulting risk. For carcinogens, cumulative potential risk (RISK.) can be
calculated as follows:

RISKC = CD'IHH.CN * SFmgml + CD[«lerm * SF‘lenn + CD[mhI-VC'Cs * SFinh-\’Qt.‘s + CD[udl-pan * Sfu\h-pan
For noncarcinogens, cumulative hazard index (Hi.) can be calculated as follows:
Hic = CDImgc:u/RrDmgesl + CDldemlerDrlerm + CD‘uuhal-VI"I.‘.\&/RrDmhal-\'l st CDlinh-pm/RrDmh-pnn

where taking into account all HCOC and relevant exposure pathways, the excess cancer
risk is 10™ or the hazard index is 1.0.

Using REAMS software a maximum acceptable contaminant concentrations will be calculated
which meets the cumulative risk criteria. This process will be used in this risk assessment to
derive the health-based cleanup criteria for the site. [f the estimated risks satisfy the risk based
performance standards, the soils/groundwater will be considered clean closed.
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Tuble |
Risk Assessment Algorithim for Carcimogenic Fxposure

Exposure Roate

Clhronie Danls take (CDD. mg/L-diy

Residenual Exposure

Occupatonal/Industrial xposure

Ground Water

CW N IRW 4 X EF

CW X IRW, x IF, D,

AT,

Ingesnon | e
Al. BW, x AT,
CWXIRA4 XEF XK CWXIRA, N EFo N EDOXK
Inhalation | e s
AT, BW, x AT,
CW X SAW 4 x PC X ET N EF xCF CWNSAW NPC XET X EFaNEDGXCF
Dennal
AT, BW, x AT,
Soil
CSNIRS gy xCFXFIXEF CSXIRXCEF X FINEF, x D,
Ingestion
AT, BW, x Al.
CS X CF X SASy X AF X ABS NI CS X CEF xSAS, x AF X ABS X P, x D,
Dermal

BW, x AT,

Inhalation ol
vuparnizing VOCs
from soil

VE \ IRAW, X ET X B

VI'N IRA X ET x EFg x ED,

Inhalation of
emitting particles
tfrom soil
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Table 2

Risk Assessiment Algorithm for Non-carcinogeme Exposure

Lxposure Route

Chronic Dails Intake (CDI1), ma/b-day

Restdential Exposure

Qccuputional/Industnal Expasure

Ground Water

CW X IRW, X EF x ED,

CW X IRW x EF N EDy

Ingeston 4 e e
BW.x AT, BW,x AT,
CWxIRA NEFXED. XK CWXIRA N EF, N ED YK
Inhalabon b e e
BW.x AT, BW,x AT,
CWNSAW X PCNETXEFxED xCF CWANXSAW X PCNET XEF N EDL X CEF
Pemal
BW,.x AT, BW.x AT,
Soil
CSXIRS:x CIPx FIX EF x ED. CSNIRS, xCF N FEx EF, X ED,
Ingestion
BW.x AT, BW, x AT,
CSXCFxSA xAF xABS x EF x ED, CSXCFXSANAF XABS X LEF, X ED,
Dermal

BW, x AT,

BW.x AT,

Inhalation of
vaponzing VOCs
from soil

VENIRA: X ET x EF x ED,

VEXIRALNET X EFy X 1Dy

Inhalation of
emilting particles
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Lyposure Route

Chronie I)a’ul\ ntake (CD, g/l -din

Residential Jixposure Occupational/Industrial Exposure

trom soil

BW, x AT,

BW,x AT,

Note: Occupational noncarcinogenic nisk assessment 1s based on adult exposure
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ED. x [RA,
[RA‘-,,J_& = emmmeme e

Bw,

ED. x IRW,
[melj -----------

Bw.

ED. x SAW,
SAW,;

Bw.

ED. x IRS.
IRS,yj = ==mmmmmmmmemn

Bw.

Note regarding age adjusted factor:

Table 3
Age Adjusted Factors

(EDwi - ED.) x IRA,

BW,

(ED\ol - ED.) x IRW,

BW,

(EDtot - ED:) X SA\/V;l

BW,

(EDIOI - EDC) X [RS.,

BW,

(ED - ED.) x SA,

Because contact rate with tap water, ambient air, and residential soil are different for
children and adults, carcinogenic risks during the first 30 years of life were calculated
using age adjusted factor. These factors approximate the integrated exposure from birth
until age 30 by combining contact rates, body weights, and exposure durations for two

BW,

age groups - small children and aduilts.
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Table 4

Exposure Variables Inciuded in Tabies 1. 2, and 3

Symbol Term Unit Value Reference
ABS Absorption factor - User specified
AF Adherence factor - 1.45 a, c
AT, Averaging time days 25550
carcinogens
AT, Averaging time days ED x 365
non-carcinogens
Bw, Body weight adult kg 70 c
BW, Body weight child kg 15 c
CF Conversion factor - 0.000001 -
- C§ Chemical mg/Kg-day User specified
concentration in
soil
CW Chemical mg/L User specified
concentration in
water
ED¢ Exposure duration years 6 c
child
EDuai Exposure duration years 30 o
ED for carcinogen
total or Residential
EDo Exposure duration years 25 c
occupational
EF Exposure days 350 c
frequency
residential
ET Exposure Time hrs/day
General/Occupatio 8.0
nal 02
Groundwater c.d
Surface Water - 2.6
ingestion 2.6
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Symbol Term Unit Value. Reference
Surface water - 240
dermal
Air -inhalation
Fl Fraction ingested -
Residential 1.0 b
Occupational 0.5
IRA, Inhalation rate air m'/day 20 b
adult
IRA; [nhalation rate - air - 11.66
adjusted
IRA, Inhalation rate m’/day 12 b
chiid
[RA, [nhalation rate m’/day 20 b
adult
" IR Ingestion rate food kg/day 0.28 c.d
Fruit/veggies 0.122
Fish 0.054
IRS, Ingestion rate sail mg/day 100 b
adult
IRS, Ingestion rate soil mg/day 200 b
child
IR S [ngestion - soil - 114.29
adjusted
[RS¢ [ngestion rate soil mg/day 200 b
child
IRW, [ngestion rate L/day 2 b
water adult
IRW,; Ingestion -water L-y/kg-d 1.09
adjusted
[RW, [ngestion rate L/day 1 b
water child
Alljiant Techsystems Appendix A



Symbol Term Unit Value Reference

K Volatilization - 0.5
factor,
water to air

PC Permeability cm/hr User specified b
constant

PEF Particulate kg/m’ 6.789926E08 f
emission factor

SAW, Surface area child

groundwater cm 7500
dermal b.e

surface water
dermal

Surface area soil cm?/event
SAS, occupational - 4500 e
SAS. adult 1875
child

SAS,q; Surface area soil cm*/event 2290
adjusted

SAW, Surface area for cm 820 b
water contact adult

SAW, g Surface area for cm/event 5200
water contact

VF Volatilazation kg/m’ User specified -
factor,
soil to air

References:

a Risk Assessment Guidance for Superfund, Volume [, EPA/540/ 1-89/002, December
1989,

b. Region [II values

C. Exposure Factors handbook, EPA/600/8-89/043, July 1989

d. Human heaith evaluation manual supplemental guidance, OSWER Directive 9285.6-
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03. March 25, 1991.

e Dermal exposure Assessment, Principles and Applications, Interim Report. EPA/600/8-
91/011b. January 1992.
£ Technical Background Document for Draft Soil Screening Level Guidance. Office of Solid

Waste and Emergency Response. EPA/540/R-94/101. December 1994.
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COMMONWEALTH of VIRGINIA & &4

DEPARTMENT OF ENVIRONMENTAL QUALITY

Th L. Hopki
George Allen Street address: 629 East Main Street, Richmond, Virginia 23219 oM - opuns

Governor Director
Mailing address: P.O. Box 10009, Richmond, Virginia 23240

Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482

Certified Mail

Return Receipt Requested

October 30, 1997
C.A. Jake

Environmental Manager

Alliant Techsystems, Inc.
Radford Army Ammunition Plant
P.O.Box 1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant
EPA ID# VA12100207306
Equalization Basin Closure
Closure Extension

Dear Ms, Jake:

Your letter requesting an extension to the closure schedule for the Equalization Basin’s
closure activities was received on October 7, 1997. This extension request is necessary to
allow the facility to pursue risk-based closure of the Equalization Basin.

As the closure activities will, of necessity, take longer to complete than the current closure
schedule allows, an extension until May 7, 1998, is approved. Please update the approved
closure plan to reflect this revised closure completion date. During this extension period,
RAAP shall continue to take all steps to prevent threats to human health and the environment
from the Equalization Basin that is no longer operating but has not completed formal closure.

An Agency of the Natural Resources Secretariat

0



RAAP
Page 2

If there are any additional questions, please contact Debra Miller, Environmental Engineer
Senior, of my staff at (804) 698-4206.

Sincerely,
é/f) Thomas L. Hopkins

cc:  Leslie Romanchik, DEQ
Debra Miller, DEQ
Glenn VonGonten, DEQ
Claire Ballard, DEQ
Aziz Farahmand, DEQ-RRO
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

G All Th L. Hopki
orge Aten Street address: 629 East Main Street, Richmond, Virginia 23219 omas opkins

Gaovernor , . . Director
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482

October 22, 1997

C.A. Jake

Environmental Manager, Alliant Techsystems Inc.
Radford Army Ammunition Plant

P.O.Box 1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant (RAAP), EPA ID# VA12100207306
Equalization Basin/Background Data Approval

Dear Ms. Jake:

RAAP’s revision to the Site Investigation Evaluation report was received by the Department of
Environmental Quality (DEQ) on April 3, 1997. Please forgive the delay in this response.

Based on the information provided, the background data, as presented in this report, is
acceptable. By this letter, the DEQ approves the background data for the hazardous constituents
of concern. Please note, however, that the compliance sampling and statistical comparisons, as
presented in the report, are still under review and no decision regarding their acceptability has yet
been made. Once this review is completed, a separate letter addressing any concerns or
accepting the data presented will be sent to RAAP. If there are any questions regarding these
comments or the background data review, please contact me at (804) 698-4206.

Sincerely,

LU AL

Debra A. Miller
Environmental Engineer Senior

cc:  Jerry Redder, Alliant Techsystems/RAAP’
Lisa Ellis, DEQ
Claire Ballard, DEQ
Aziz Farahmand, DEQ-RRO

An Agency of the Natural Resources Secretariat



Compton, Christel

From: damiller@degq.state.va.us[SMTP:damiller@deq.state.va.us]
Sent: Thursday, October 16, 1997 10:47 AM

To: Jerome_Redder@ATK.COM,; Christel_Compton@ATK.COM
Subject: EQ Basin (HWMU#10)

Well - i have had a couple "free” hours so | decided to look at Eq Basin
again [yes, | know something must be wrong with me if this is how | choose to
spend some rare downtime!!].

| am still having problems with the dilutions for EQ Basin samples. Since |
am not a PhD Chemist, | am going to run this by a couple of people before |
make a call. However, i have looked at the background data - and it looks
okay, so | am going to draft the approval letter (and lets hope the managers
agree and let me sign off on it).

As for the Eq Basin sampiing - let's see if | can explain the problem.

For example, when we Iook at Aroclor-1221 - the background data shows non-
detects, but the PQLs for these samples are in the range of 78-81. Then when
you look at the basin sampling, non-detects are also indicated; however, the
PQLs range from 84-17000. You cannot look at this data and say that they are
statistically similar. Granted nothing is detected in either the background

or the basin sampling - but the PQLSs for the basin samples are factors beyond
the background data (especially, #1 and #10).

I am going to check and see what the chemist and statisticians think. But
right now, | am thinking that for the compounds that have this "problem" -
it might be best to include them in the risk based amendment for closure
(sort of what Jerry had indicated). I'll let you all know. Sorry - don't

mean to be picky, but this might be a tough one to justify (as | am sure you
can understand).

Let me know if there is anything else - and | will start on the background
data approval letters. See you on the 22nd!!

Page 1
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Atliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

October 3, 1997
97-815-205

Debra Miller

Office of Permitting Management
629 East Main Street

Richmond, VA 23219

Subject: Request for Extension of Closure Schedule
Bio-Plant Equalization Basin, HWMU 10
Radford Army ammunition Plant, Radford Virginia,
EPA ID# VA1210020730

Dear Ms. Miller:

Based on results from the sub-soil investigation, fluoranthene was the only hazardous
constituent of concern detected in the sub-soil above background concentrations.
Therefore, the Norfolk District Corps of Engineers requested that they be allowed to
close the Basin based on risk. Because the concentration of fluoranthene was
significantly lower than the residential risk-based numbers in EPA’s R L. Smith Risk-
Based Concentration tables, Alliant will be requesting to change the closure planto a
risk-based closure plan for the Bio-Plant Equalization Basin. The Norfolk District
Corps of Engineers is currently bidding the removal of the Basin liner. The current
schedule has a completion date of November 8, 1997. Alliant Techsystems ts
requesting a 180-day extension to the schedule. The new completion date will be
May 7, 1998.

If you have any questions or concerns please contact Jerry Redder (540) 639-7536
(Jerome_Redder@ATK.com) or Christel Compton (540) 639-7536.

Smcerely

L._

y[_‘, P Jake Superwsor
Env1ronmental Affairs

c West Central Regional Office - Roanoke
R. L. Richardson, RFAAP ACO




R.2 Rihandose

Coordination:

M. L. Gnr R. L. Richardson

bc:  Adm. File
Env. File
D. W. Shead-MN11-2115
C. A Jake
J .J. Redder
C. E. Compton
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DEPARTMENT OF ENVIRONMENTAL QUALITY

George All i
corge Alcn Street address: 629 East Main Street, Richmond, Virginia 23219 Thomas L. Hoplins

Governor i | Director
Mailing address: P.O. Box 10009, Richmond, Virginia 23240

Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http:// www.deq.state.va.us 1-800-592-5482

Certified Mail

Return Receipt Requested

Apnil 23, 1997
C.A. Jake

Environmental Manager

Alliant Techsystems, Inc.
Radford Army Amumunition Plant
P.O. Box |

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant
EPA ID# VA12100207306
Equalization Basin Closure
Closure Extension

Dear Ms. Jake:

Your letter requesting an extension to the closure schedule for the Equalization Basin’s
closure activities was received on March 7, 1997. Unfortunately, the Department approval
letter, dated March 26, 1997, did not provide the requested 180-day extension from the May
12, 1997, closure completion date for this closure. That was an oversight, and by this letter,
the closure extension until November 8, 1997, is approved, as the closure activities will, of
necessity, take longer to complete than the current closure schedule allows. Please update
the approved closure plan to reflect this revised closure completion date. During this
extension period, RAAP shall continue to take all steps to prevent threats to human health
and the environment from the Equalization Basin that is no longer operating but has not
completed formal closure.

An Agency of the Natural Resources Secretariat
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If there are any additional questions, please contact Debra Miller, Environmental Engineer
Senior, of my stafT al (804) 698-4206.

Sincerely,
Aralie A SKrmanabeds

f‘J Thomas L. Hopkins

cc:  Leslie Romanchik, DEQ-WD-OPM
Lisa Fllis, DIQ-WDH-OPM
Debra Miller, DEQ-WD-OPM
Glenn Von Gonten, DEQ-WD-OPM
Claire Slaughter, DEQ-WD-0OTA
Aziz Farahmand, DEQ-RRO
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

George Allen

e Street address: 629 East Main Street, Richmond, Virginia 23219 Thomas I Hopns
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482
April 23, 1997
C.A. Jake

Environmental Manuyur

Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, Virginia 24141-0100

RE: Radford Army Ammunition Plant
EPA ID#VA1210020730
Closures Activities

Dear Ms. Jake:

The Department has received Radford Army Ammunition Plant’s revision to their Equalization
Basin’s closure data report and the background soil data revisions for the Incinerator Spray Pond.
This revised report was received on April 3, 1997, and the background date revisions were
received on April 21, 1997. Review of these revisions will commence within the next few weeks.
If there are any questions or concerns regarding the review, please contact me at (804) 698-4206.

Sincerely,

(e dAH.

Debra A. Miller
Environmental Engineer Senior
Office of Permitting Management

cc: Lisa Ellis, DEQ-OPM
Aziz Farahmund, DEQ-RRO
Clarie Ballard, DEQ-OTA
IPM97-0175 and PMY7-0209

An Agency of the Natural Resources Secretariat
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

March 31, 1997 97-815-091

Debra Miller

Office of Permitting Management
629 East Main Street

Richmond, VA 23219

Subject: Response to VaDEQ comments on the Site Investigation/Evaluation
Closure Plan for Equalization Basin HWMU 10 & SWMU 10
Radford Army Ammunition Plant, Radford Virginia,
EPA ID# VA1210020730

Dear Ms. Miller:

Below are responses to comments 1 and 2 from your letter dated March 4, 1997. The
enclosed letter from Radian International, LLC, addresses comments 3 through 6;
comment 7 was addressed under separate cover from Radian International, LLC.

Comment 1. Please note, when the final closure report is submitted, the appropriate
certifications of closure from the owner/operator and the independent registered
professional engineer will need to be included.

When the final closure report is submitted, the appropnate certifications of closure from
the owner/operator and the independent registered professional engineer will be provided.
The Norfolk District Corps of Engineers has a registered professional engineer on staff
who will act as the independent registered professional engineer.

Comment 2. The closure plan required hazardous waste characteristic determination for
the concrete and the liner. Please note, only mentioned of the TCLP constituents testing
is made. The other hazardous waste characteristics should also be noted and using
either generator knowledge or testing, verify that these wastes do not meet the definition
of hazardous waste. In the case of HWMU 10, as the waste handled is listed for
reactivity, mention of reactivity is needed.

Based on generator knowledge of the constituents contained in HWMU 10 and their
concentrations, the concrete wall and liner will not be hazardous for ignitability (D001),
corrosivity (D002), or reactivity (D003).



Ms. Debra Miller
March 31, 1997
Page 2

If you have any further question or comments please contact Jerry Redder (540) 639-7536
(Jerome_Redder@ATK.com) or Arne Olsen (540) 639-8220 (Arne_Olsen@ATK.com).

Sincerely,

(A O adn

C. A Jake}Supervisor
Environmental Affairs

Enclosures

c: West Central Regional Office - Roanoke
R. L. Richardson, RFAAP ACO

_Coordination:

M. D. Gu[tf an, fgrfolk Corps of Engineers - w/o enclosure

M. L’ Griffith yv g R. L. Richardson

be: Adm. File
Env. File

R. L. Richardson - w/enclosure
C. A. Jake - w/o enclosure

J. J. Redder - w/o enclosure

A. E. Olsen - w/ enclosure

D. W. Shead - w/

o0 enclosure
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

G All . . . Thomas L. Hopki
go;\g{:m oren Street address: 629 East Main Street, Richmond, Virginia 23219 Dirmorp ns
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http://www.deq.state.va us 1-800-592-5482
Certified Mail

Return Receipt Requested

March 26, 1997

C.A. Jake

Environmental Manager

Alliant Techsystems Inc.
Radford Army Ammunition Plant
P.O. Box 1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant
Incinerator Spray Pond and Equalization Basin Closure
EPA ID# VA12100207306
Extensions to Closure Schedules

Dear Ms. Jake:

Your letters requesting extensions to the closure schedules for the Incinerator Spray Pond’s
and the Equalization Basin’s closure activities were received on March 7, 1997. As the
closure activities will, of necessity, take longer to complete than the approved closure
schedule, the DEQ will approve an extension until May 12, 1997, for completion of closure
activities at the RAAP's Equalization Basin and until September 29, 1997, for the Incinerator
Spray Pond. Please update the approved closure plans and submit the revised closure
schedules to the Department within 30 days. During this extension period, RAAP shall
continue to take all steps to prevent threats to human health and the environment from these
units that are no longer operating but have not completed formal closure.

If there are any additional questions, please contact Debra Miller, Environmental Engineer

Senior, of my staff at (804) 698-4206. Please note, any further requests for an extension to
the closure period should be submitted with detailed justification at least 30 days prior to the

An Agency of the Natural Resources Secretariat



RAAP Closure Extension
Page 2

expiration date, as required by VHWMR 9 VAC 20-60-580.D.3.b. [previously VHWMR
§9.6.D.3.b].

Sincerely,

,Z’,,\)I'homas L. Hopkins

Director

cc: Leslie Romanchik, DEQ
Lisa Ellis, DEQ
Debra Miller, DEQ
Glenn Von Gonten, DEQ
Claire Slaughter, DEQ
Aziz Farahmand, DEQ-RRO

PM96-0112
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

January 28, 1997 97-815-035

Debra Miller

Office of Permitting Management
629 East Main Street

Richmond, VA 23219

Subject: Site Investigation/Evaluation
Closure Plan for Equalization Basin HWMU 10 & SWMU 10
Radford Army Ammunition Plant, Radford Virginia,
EPA ID# VA1210020730

Dear Ms. Miller:

Enclosed is a copy of the “Site Investigation/Evaluation, BioPlant Equalization Basin Closure Site
Investigation/Evaluation, Radford Army Ammunition Plant.” This report contains the results of
the basin subsoil, background sonl and concrete wall and liner samples, as well as the statistical
analysis of this data.

Fluoranthene, the only Hazardous Constituent Of Concern detected above background, was
detected at 330 p.p.b. in one basin sample. This value is considerably less than EPA Region III’s
Risked Based Criteria (RBC). Therefore, according to your e-mail to Jerry Redder on January
20, 1997, the use of only the RBC, for oral ingestion is appropriate. The Risked Based Closure
number for oral ingestion of fluoranthene is 3,100 p.p.m., for residential risk based closure. In
addition, our concentration of fluoranthene is considerably less than the RBC'’s for transfer to air
and groundwater, 68 p.p.m. and 980 p.p.m.

In you have any questions please call J. J. Redder (540) 639-7536 or A. E. Olsen (540) 639-8220.

Sincerely

02 A y
PR [

C A Jake

Environmental Manager

AEOIlsen:V:\815-035
Enclosures

c: West Central Regional Office - Roanoke
R. L. Richardson, RFAAP ACO
M. D. Gutterman, Norfolk Corps of Engineers - w/o enclosure
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Coordination: d/%é%"\—

V. Wolodkin

bec: Adm. File
Env. File
C. A. Jake - w/o enclosure
J. J. Redder - w/o enclosure
A. E. Olsen - w/ enclosure

y Aandocal
R. L. Richardson




RPN TECHSYSTEMS

Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

January 13, 1997 97-815-009

Debra A. Miller

Department of Environmental Quality

Office of Permitting Management, Hazardous Waste
629 East Main Street

Richmond, VA 23219

Subject: Analytical Results Background Soil Samples
Closure Plan for Equalization Basin HWMU 10 & SWMU 10
Radford Army Ammunition Plant, Radford Virginia, EPA ID# VA12100207306

Dear Ms. Miller:

Thank you for coming to Radford January 8, 1996 and meeting with my staff. At the meeting Jerry
Redder handed you a copy of the Corps of Engineer’s analytical results for background samples. The
report contains the method used to calculate the critical values as well as the critical values for the
equalization basin. As was discussed the values were calculated for the seven constituents that were
detected.

The preliminary indications are that there is only one constituent that is above these critical values. If
this preliminary assessment is correct we plan to request a modification to incorporate risk based
closure performance standards or health based standards.

The first schedule modification dated April 17, 1996 extended the performance until March 1997.
Once the critical values are approved by DEQ, we will supply you with a schedule that accommodates
the Corps of Engineer’s requirements to complete the project. Your understanding in this matter is
appreciated.

If you have any questions or concerns please contact Jerry Redder (540) 639 7536
Sincerely

/ 4.%&//4,

C. A Jaké
Environmental Manager
Enclosures

c: West Central Regional Office- Roanoke
R. L. Richardson, RAAP ACO
M. D. Gutterman, Norfolk Corps of Engineers - w/o encl
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Coordination: tonaiadedlr’ R.Z M&Jum

V. Wolodkin R. L. Richardson

bc: Adm. File
Env. File
C. A. Jake - w/o encl
J. J. Redder - w/o encl
A. E. Olsen - w/o encl



i1
o

ey
COMMONWEALTH of VIRGINIA ¢v

DEPARTMENT OF ENVIRONMENTAL QUALITY

George Allen Thomas L. Hopkins

Goveraor Street' -address: 629 East Main Street, Bichmon¢ .\/iljgljnia 23219 Director
Mailing address: P.O. Box 10009, Richmond, Virginia 23240
Becky Norton Dunlop Fax (804) 698-4500 TDD (804) 698-4021 (804) 698-4000
Secretary of Natural Resources http://www.deq.state.va.us 1-800-592-5482
August 26, 1996
Ms. C.A. Jake

Environmental Manager

Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, Virginia 24141-0100

Re: Equalization Basin
EPA ID# VA12100207306

Dear Ms. Jake:

The Department of Environmental Quality (Department), Office of Permitting
Management (OPM) has reviewed your letter dated July 17, 1996, which included a
proposed amendment to the closure plan for the above referenced RCRA unit. The
Department hereby approves the amendment. A copy of the approved amendment is
enclosed.

As provided by Rule 2A:2 of the Supreme Court of Virginia, you have 30 days
from the date of service of this decision to initiate an appeal by filing a notice of
appeal with:

Thomas L. Hopkins, Director

Virginia Department of Environmental Quality
629 East Main Street

PO Box 10009

Richmond VA 23240-0009

In the event that this decision is served to you by mail, the date of service will
be calculated as three days after the postmark date. Please refer to Part Two A of the

An Agency of the Natural Resources Secretariat



Ms. C.A. Jake
Page 2 of 2

Rules of the Supreme Court of Virginia, which describes the required content of the
Notice of Appeal, including specifications of the Circuit Court to which the appeal is
taken, and additional requirements concerning appeals from decisions of administrative
agents.

If you should have any questions concerning this matter, please contact Khoa
Nguyen of my staff at (804) 762-4128.

Sincerely,
an/ Thomas L. Hopkins
Enclosure

c: Robert Greaves (w/o enclosure) - EPA Region III
Khoa Nguyen (w/ enclosure) - VDEQ
Debbie Miller (w/ enclosure) - VDEQ
Claire Slaughter (w/o enclosure) - VDEQ
Mike Scott (w/o enclosure) - WCRO
Central Hazardous Waste Files (w/ enclosure)



Table 1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

METHOD 8021A4 - wa o
Bazzsze 0.09 057 | 5
Casocz Tetracaioride 0.03 094 | 5.
Czicrobenzeae 0.01 038 | 3
Caicreform 0.02 11 | 5
Ta=s-1.2-Dicaloroetheae 0.02 093 | 5
Haxackiorobutadisne 20 13 l 5
Mazzavi Bromide 030 L7 | 5
Mezavi Chioride 0.10 054 5
Mez=visags Chloride Q=20 14 5
Nagzthalene 0.60 34 5
Tz=z2cxioroethezs 0.01 021 5
Tolus=s 0.10 034 f 3
1.2.=Trichlorobezzene 020 13 ) | 5
1.l.l-Trichioroethane 001 13 5
L1.2-Triczioroethane 0.07 038 5
Trickioroetheae a.01 032 | 5
~cziorofluorometkane 030 030 | b
Vizvl Chioride [ 0.06 0.9¢ 5
METHOD 8240B
AcTsiza I 7 21 I 100
Casscz Disulfide | 160 0.98 | 20
Mao2vi Zavl Katoae l 100 6.1 | 100




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

, - - -} Required PQL..,IZ- etection Limit | - Repoeting Limit.. |
SEMIVOLATILES

METHOD 3070 ) o S
N-Nirrasodimethviamine 135 12 | 67
METHOD 8090 e ' i i
2.+ Dizcocolueze (FID/ECD) ' T 15 82/036 | 330/10
2.3-Diziwotolusae (FID/ECD) 7 82/0.65 | 330/10
METHOD 8110 R - e - S L I I
Bisi Z-caioroetioxy) methane 3 1 | 30
Bisi2-czicroethyl) szher 3 99 | 30
Bis({Z-2zioroisopropyl) st2er 8 24 | 30
METHOD 8121
Hexaczioropenzezs 3.8 f 0.12 f 33
Heaxacticrocyciopeatadiezs 160 0.82 | 35
Hexaczicroechans 1.1 0.11 | 33
METHOD 8151 " L '
Psz:2czicropneaol | 1.6 | 33 [ 17
METHOD 82708 T T e e T
Bis(Z-2zayihexyl) pothalate | 180 7 | 330
Burr =e=zvi pachalate | 28 26 | 330
+Cxicra-3-methyl phenol 240 42 ! 330
2-Czizrcohesol 210 38 | 330
Di-z-zucvi pathalars 220 27 | 530
Diszzvi zacaalate 170 I 21 | 330
=T i==chviphezol 210 35 | 330
Dizezzwi sirhalats 190 24 | 330
1.6-2zm-l-medavipnasol | 3330 | 27 | 330
Di-z-semi pocsaiats | 33 I 16 | 530
Phazzi | 9e | 38 | 330
2.2.5-THz2srapaesol | 620 | 32 | 330
l.ii-Trmzzcrspeesal l 3%0 | 33 | 530




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basig Closure

-
METHOD 8310 e

Fiucranthene 140 P 0=7 | 10
Flucrazs 140 10 ] 10
METHOD 330 _ -
Nizogenzeme 260 | 250

PESTICIDES/PCBs
METHOD 8080A. - . . e W LA T
Alézin 3 03 i L7
Caicrdane 9.4 35 | 17
Dieidrin 13 035 l 53
Eaccesuifan [ 9.4 0.43 | L7
Excdosulfan I 3 23 | 33
Eadsia 4 030 | - 33
Eesztacior 2 0.80 | L7
Eezcaczlor Epoxide 2 0.47 | L7
Mez=cxvealor ' 120 3.6 I 17
PCZE 1016 | 2.500 46 | 33
PC3 1221 2.500 8.3 | 67
PC3 252 : 2500 13 | 33
PC3 24 2.500 15 | 33
PCE 1248 2.500 5.0 i kx)
PC3 1254 2.500 52 | 33
PC3 1250 2.500 15 | 33
Toxaszaas 57 I 34 | 170
METALS

METHOD 6020

Arsemiz | 10 | 085 ug/Lt | 200
2a=u= | 20 | 0.6 sg/L' | 100
Serlum | 3 | 0.5 sg/Lt | 100
Cadmiv= | 1 | 017 ug/Lt | 200
Crozmium ] 10 ' 03< ug/L0 ' 100




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Lead 10 036 ug/L* 100
Nicia! 02 0.67 ug/L* 100
Selexium : 20 0351 pg/L* 200
Silves | 2 0352 pg/L* 100

"Taese dszecton limits ars 2ased on a2 MDL study of az aqusous matrix
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August 3, 1996
Ms. C, A. Jake

Environmental Manager

Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, Virginia 24141-0100

Re: Proposed Background Sampling Locations for Closure of
Equalization Basin

Dear Ms. Jake:

This letter responds to your letters dated July 15, 1996 and July 22, 1996,
addressed to Debra Miller and proposing background sampling locations for closure of
the Equalization Basin HWMU-10 and SWMU-10.

The Virginia Department of Environmental Quality approves your proposal with
the following modifications:

. Sample RAAP-#10-06-YY-BG will be collected in the area indicated in the
attached figure and at a location along the edge of the wooded area north of the
rail road. This is to minimize any possible impact by the rail road operations.

. Sample RAAP-#10-02-YY-BG will not be collected at the location shown in the
attached figure since the location might have been impacted by the operations
associated with the basin. The new location for this sample would be in an
open ficld approximately 2800 feet east of the basin. The sample will be
collected in an area upgradient and not impacted by surface run off from the
landfills located in this open field.

An Agency of the Natural Resources Secretariat
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Ms. C. A. Jake
Page 2 of 2

4128.

Samples RAAP-#10-01-YY-BG and RAAP-#10-01-YY-BG will be collected at
locations approximately half way between the rail road and the access road
shown in the attached figure.

If you have any questions regarding this letter, please contact me at (804) 698-

Sincerely,

ol

Khoa Nguyen, M.S.
Environmental Engincer Senior
Office of Permitting Management

Lisa Ellis, DEQ

Dcbra Miller, DEQ

Glenn VonGonten, DEQ

Doug Brown, DEQ

Mike Scott, DEQ-WCRO Track [D: #PM96-0153
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

July 17, 1996 96-815-197

Debra Miller :

Department of Environmental Quality

Office of Permitting Management, Hazardous Waste
629 East Main Street, Suite 406

Richmond, VA 23219

Subject: Response to VaDEQ letter Concerning PQL Revisions

Dear Ms. Miller:

THis letter addresses the Virginia Department of Environmental Quality (VaDEQ) concerns
about proposed PQL revisions for the RFAAP Equalization Basin Closure project expressed
in DEQ’s letter of 11 July 1996. The DEQ’s comments are repeated here for

convenience;

1.

The information submitted from Radian states that "commercial laboratories review
the results of the MDL study and, to facilitate data reporting requirements and to
account for inter-instrument variability, will make the reporting limit the same for all
the analytes in that method. For instance, the reporting limit of 5 ug/kg is utilized
for all constituents of Method 8021A. However, based on review of the Table 1
methods and reporting limits, this does not hold true for all methods. For Methods
8440B, 8080A, and 6020, the reporting limits vary for the specific constituents.
Please explain the inconsistent use of a uniform reporting limits for the various
methods. Note, it is preferable to have and individual reporting limit for each
constituent. Under Method 8012A, many of the detection limits listed are low
enough that a reporting limit of 5 ug/kg is excessive. Additionally, in the previous
amendment request, many of the Method 8012A constituents were approvable at a
1 ug/kglimit (i.e.benzene, chloroform, hexachlorobutadiene, methyl bromide, methyl
chloride, methylene chloride, toluene, 1,2 4-trichlorobenzen, 1,1.1-trichloroethane,
1,12-trichloroethane, trichloroflorormethane, and vinyl chloride); however; this new
submittal requests a further PQL increase to 5 ug/kg."

To clarify RFAAP’s use of some acronyms, our understanding of MDL, EQL, and
PQL are listed below:



Response to VaDEQ letter Concerning PQL Revisions
Tuly 17, 1996 |

Page 2

1. The Method Detection Limit (MDL) is referred to as the "detection
limit" and is so used by RFAAP.

2.  The Estimated Quantitation Limit (EQL) (known as the PQL in
earlier editions of SW-846) commonly referred to as the “reporting
limit", and is so used by RFAAP.

All reporting limits that were given in the letter of 23 May 1996 are the lowest
concentration that can be reliably achieved within specified limits of precision and
accuracy during routine laboratory operating conditions. Therefore, some of the
reporting limits happen to be the same for all constituents in a certain Method while
some of the reporting limits vary from constituent to constituent with in a Method.

The reporting limits that are given in Radian Corporation’s letter of 16 May 1996
were discussed and agreed upon in the meeting of 21 May 1996 with Doug Brown
(VaDEQ), Debra Miller(VaDEQ), Jerry Redder (RFAAP), Bob Richardson
(RFAAP), and the Corps of Engineers. The reporting limits for Method 8021A
constituents were 5 ug/kg in this letter. However, the reporting limits for Method
8021A were 1 ug/kg in the original closure plan. These limits are unachievable .
during routine laboratory operating conditions.

In accordance with Radian’s response, the laboratories will include analytical results
less than the reporting limit in their results. Please provide information regarding

how/ if this data will be qualified.

The data will be "J" flagged. All calibration, lab QA/QC, and surrogate recoverables
will be sent with this data.

Please note that for Method 6020, selenium is not one of the constituents approved
for the ICP-MS determination (see Table 1 of Method 6020). Therefore, in
accordance with the scope and application of Method 6020, the analyst performing
this method will need to demonstrate accuracy and precision of the Method (i.e
Monitor interferences and take appropriate action to ensure data of know quality).

In the meeting of 21 May 1996 Method 6020 for selenium was accepted by VaDEQ
per the letter from Radian 16 May 1996. To demonstrate accuracy and precision all
calibration, lab QA/QC, and surrogate recoverables will be sent with this data.

For Acrolein, Radian proposed the use of 8240B as its detection limit is "lower than
the 8030A detection limit”. However, the previous amendment requested a
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If you

modification of the reporting limit to 15 ug/ kg for Method 8030A, which is less than
both Method 8240B’s reporting and detection limits. Please provide further
data/explanation supporting the conclusion that Method 8240B provides a lower
detection limit. Note, based on available information, this conclusion is not

supported.

In the meeting of 21 May 1996 Method 8030A for acrolein was accepted by VaDEQ
per the letter form Radian 16 May 1996. In this letter the detection limit for Method
8030A was 25 ug/kg and the reporting limit was 100 ug/kg. Therefore, Method
8240B would provide lower detection limit (21 ug/kg) and the same reporting limit
(100 ug/kg). Method 8240B was proposed to consolidated Methods so that Method
8030A would not be run for one constituent. In the original 7 March 1996 letter the
reporting limit for Method 8030A for Acrolein was listed as 15 ug/ kg this could have

been an error.

Hopefully all of your questions regarding the proposed changes to Equalization Basin
Closure have been answered. An amendment to the Closure Plan Section 35 Table
3-1 Hazardous Constituents of Concern is enclosed. We look forward to your
approval of this amendment to the Equalization Basin Closure plan and commencing
background sampling on 5 August 1996.

have any questions please contact, Jerry Redder at (540) 639-7536 or Arne Olsen

(540) 639-8220, of my staff.

Very truly yours,

C.A.Jak
Environmental Manager

Enclosure

AEOIls

en:V:\815-197

Coordination: WMW‘MJY ./@/

be:

R. L. Richardsbn

Administrative File (w/ o encl)

R. L. Richardson (w/o0 encl)

C. A.Jake (w/o encl)

Steve Lantz Norfolk Corps of Engineers (w/encl)
William Hearn Radian Corp. (w/ o0 encl)

Lisa Ellis DEQ (w/o0 encl)

Glenn Von Gonten DEQ (w/o encl)

Doug Brown DEQ (w/ o0 encl)

Khoa Nguyen (w/encl)

Env. file (w/encl)



Table 1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

METHOQD 80214 - TR e
2zzeze : 0.09 037 | 3
Cas=cz Tetrachioride 0.03 094 f 5.
Czicrsbeazene | 0.01 038 ; 3
Cizicrcform | 0.02 11 | 3
caz=s-12-Dicaloroethene | 0.02 095 | 5
Hexaczioroputadisae 020 13 I 5
Mazz=vi Bromids 030 17 l 5
Mez=vi Chlorids 0.10 054 ! 5
Mez=zvieze Chloride 020 14 l ]
Napzizaiene 0.60 54 5
Tszaczioroethezs 0.01 021 | 3
Tolusze 0.10 034 [ 5
1.0.+Trchiorobenzene 020 s s
L.l.l-Tricaioroethane 0.01 15 | 5
1.2.2-THckloroetiane 0.07 039 | 5
Tmiczicroethene 0.01 032 | §
Triczicrcfluoromathane 030 - 030 | 5
Viavi Chioride 0.06 0.54 | 5

METHOD £240B L - . e

Acrsisn 7 2 l 100
Carscz Disulfics 100 0.98 | 20
Maz=vi Z:avl Katone 100 6.1 | 100




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

~.}. Required PQL. | Detectian Limit | : Reporting Limit.

analpe geie | e | qa/e

SEMIVOLATILES
METHOD 8070 SRR
N-Nicrosodimethylamins | 135 e | 67
METHOD 3090 L S ,
1.+~ Dizicsotolueze (FID/ECD) 15 82/05 | 330/10
2.3-Dizicrotolueas (FID/ECD) 7 82/055 | 330/10
NMETHOD 3110 . . S
Bisi Z-czioroethoxy) mettaze 3 16 | 30
Bis/Z-czioroethyi) sther 3 99 [ 30
Bis{ Z-z2ioroiscpropyl) sthas 8 24 | 30
METHOD 3121 ‘
Hexacziorobeazsas | 38 0.2 | 33
Hexaciorocyciopentadiezs 160 0.82 f 33
Esxaczicroethane 11 0.11 | 33
METHOD 8151 : e L T I e L B
Peziaczicropaezai | 1.5 , a5 I 17
METHOD 8270B. ! : ' ) o
Bis/Z-2thvihexvl) pachalacs 180 27 | 530
Burvi Sezzvi pacaalate ‘ 28 25 | 530
£ C=icra-3-methyl phezcl 240 a2 | 330
2-Czizropaenol 210 38 | 330
Di-2-tucvi phthalats 20 27 | EEY
Diez=:i shthalate 170 | 21 | 330
2.+ Dizeshviphezol 210 | 35 | 330
Diz==2=vi skchajats 190 | 24 f 330
45-Timizry-2-methyiphesol | 3300 | 27 | 330
Di-z-cei shehaiate I 33 | 16 | 330
PLezzi | 94 | 33 | 330
1.2 THzziorsoeazol | 600 | 32 ( 330
| 2.2.2-T=mzzlcropiezoi ' 3%0 | 33 | 330




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

METHOD $31¢
Fiucrantheae
Fiucrens
METHOD £330 e e e R e e e
| Nicrcbenzene : 260 r hied l 250
|
| METHOD 8080A. . - e T
Ald=in I L7
Caicrdane | 17
Dieid=n 13 035 | 353
Eacosuifan I 9.4 0.43 | L7
Excesulfan O 3 23 | 33
Sadsa 4 030 | 33
Hezcacalor 2 0.80 | 17
Hercackior Epoxide 21 0.47 | 17
Mec=cxveaior 120 3.6 l 17
PC2 1016 2,500 1.6 33
PC3 1221 2500 8.8 | 67
PC3 1232 2.500 13 33
PC3 1242 2.500 15 33
PC3 1248 2.500 5.0 l 33
PC3 1254 2.500 52 | 53
PC3 1250 2.500 15 | 35
Toxaszeae 57 ™3 | 170
METALS
METHOD 6020
Arszzic | 10 | 085 g/l | 200
l Bamo— ‘ 20 I 0.16 uwg/L' ' 100
| 2amiinz | 3 | 0.5 ug/v | 100
| Cad=ium | 1 I 0.7 g/l | 200
| Crooziv f 10 | 03¢ gL 100




Table 1 (Continued)

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Lead

Nicksl 02 0.67 pg/L* 100
Selezium 20 051 ug/L* 200
Siiver 2 0.52 ug/L* 100
Thallium 10 0.08 ug/L* 100

*Taese detecton limits are based om a MDL study of an aqueous matrix
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July 11, 1996

Ms. C.A. Jake

Alliant Techsystems Inc.

Radford Army Ammunition Plant
P.O. Box 1 '
Radford, VA 24141-0100

RE: Radford Army Ammunition Plant (RAAP), EPA ID# VA12100207306
Equalization Basin Closure Amendment
SW-846 Methods’ PQL Revisions

Dear Ms. Jake:

On March 27, 1996, RAAP submitted an amendment for the Equalization Basin’s approved
closure plan to the Department of Environmental Quality (DEQ). This amendment
requested a revision of the practical quantitation limits (PQL) for the approved SW-846 test
methods. DEQ responded to this amendment request on April 23, 1996, and DEQ staff met
with RAAP, Alliant, and Radian personnel on May 21, 1996, to discuss the amendment
issues. In accordance with the DEQ response dnd meeting discussions, RAAP submitted
additional information in support of this amendment request on May 30, 1996.

Based on the information submitted, the following comments must be addressed: (Note, all
Test Methods listed are SW-846, Third Addition, as updated)

1. The information submitted from Radian states that "commercial laboratories review
the results of the MDL study and, to facilitate data reporting requirements and to account
for inter-instrument variability, will make the reporting limit the same for all the analytes
in that method." For instance, the reporting limit of 5 ug/kg is utilized for all constituents
of Method 8021A. However, based on review of the Table 1 methods and reporting limits,
this does not hold true for all methods. For Methods 8240B, 8080A, and 6020, the
reporting limits vary for the specific constituents. Please explain the inconsistent use of a
uniformn reporting limits for the various methods. Note, it is preferable to have an
individual reporting limit for each constituent. Under Method 8021 A, many of the detection
limits listed are low enough that a reporting limit of 5 ug/kg is excessive. Additionally, in

An Agency of the Nawural Resources Secretarial
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the previous amendment request, many of the Method 8021A constituents were approvable
at a 1 ug/kg limit (i.c. benzene, chloroform, hexachlorobutadiene, methyl bromide, methyl
chloride, methylene chloride, toluene, 1,2,4-trichlorobenzene, 1,1,1-trichloroethane, 1,1,2-
trichloroethane, trichlorofluoromethane, and viny! chloride); however, this new submittal
requests a further PQL increase to 5 ug/kg.

2. In accordance with Radian's response, the laboratories will include analytical results
less than the reporting limit in their results. Please provide information regarding how/if
this data will be qualified.

3. Please note that for Method 6020, selenium is not one of the constituents approved
for the ICP-MS determination (see Table 1 of Method 6020). Therefore, in accordance with
the scope and application of Method 6020, the analyst performing this method will need to
demonstrate accuracy and precision of the Method (i.e. monitor interferences and take
appropriate action to ensure data of known quality).

4. For Acrolein, Radian proposed the use of 8240B as its detection limit is "lower than
the 8030A detection limit". However, the previous amendment requested a modification of
the reporting limit to 15 ug/kg for Method 8030A, which is less than both Method 8240B°s
reporting and detection limits. Please provide further data/explanation supporting the
conclusion that Method 8240B provides a lower detection limit. Note, based on available
information, this conclusion is not supported.

Based on review of the information submitted, this closure plan amendment will require the
submittal of above noted information. RAAP is requested to submit this information in
support of their closure plan amendment, If there are any questions regarding the
information provided, please contact me at (804) 698-4206.

Sincerely,
M[J/W (618-tHE¥)

/&ﬂ‘ Debra A. Miller
Environmental Engineer Senior

¢c:  Lisa Ellis, DEQ
Glenn VonGonten, DEQ
Doug Brown, DEQ
Mike Scott, DEQ-RRO
Track ID#PM96-0086
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

96-815-158
May 28, 1996

Debra A. Miller

Environmental Engineer Senior

Department of Environmental Quality

Office of Permitting Management, Hazardous Waste
629 East Main Street, Suite 406

Richmond, VA 23219

Subject: PQL Revisions, Table 3-1
Closure Plan for Equalization Basin HWMU 10 & SWMU 10
Radford Army Ammunition Plant, Radford Virginia, EPA [D# VA12100207306

Dear Ms. Miller:

[ appreciate your meeting with Jerry Redder, Bob Richardson, and the Corps of Engineers, Tuesday
May 21, 1996. According to Mr. Redder the meeting went very well. Based on the outcome of that
meeting the Corps of Engineers' contractor, Radian, is proposing an alternate set of reporting limits and
detection limits. These limits would be in lieu of the limits listed in Table 3-1 for soil.

Enclosed is the letter from Radian to the Corps of Engineers; an advance copy was faxed to you on May
23, 1996. Please review the information and let Mr. Redder know if the limits are acceptable. He will
then proceed with requesting a closure plan amendment based on your review and comments. In order
to avoid multiple amendments we propose to wait until this matter is resolved prior to amending the
closure plan for the previcusly approved extension request.

If you have any questions or concems please contact Jerry Redder (540) 639 7536.

Sincerely
/7 ya e
' (7

C.A Jake
Environmental Manager

Enclosures
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Enclosures

May 28, 1996

c Doug Brown, DEQ
Mike Scott, DEQ-RRO
R. L. Richardson, RAAP ACO
S. M. Lantz, Norfolk Corps of Engineers
W. R. Hearn, Radian Corporation

Coordination: &5( -R'\C}\vaél%\(\.
R. L. Richardson

bc: Administrative File
C. A Jake
J. J. Redder
M. H. Bolt
Env. File
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23 May 1996 HEX’HdOﬂ, VA 22071
(703)713-1500

Steven M. Lantz, P.E.

Civil Engineer

GeoEnvironmental Branch

Norfolk District, Corps of Engineers
803 Front Street

Norfolk, Virginia 23510-1096

Subject: Response to VaDEQ Letter Concerning PQL Revisions
Delivery Order 10, Contract DACA65-95-D-0030

Dear Mr. Lantz:

This letter addresses the Virginia Department of Environmental Quality (VaDEQ)
concerns about proposed PQL revisions for the RAAP Equalization Basin Closure
project. Radian has responded to these concerns in this letter as well as in a meeting
with VaDEQ on 21 May 1996.

Radian undertook a laboratory selection process of contacting seven Missouri River
District (MRD) certified labs. We selected two labs based on their ability to provide the
lowest PQLs. For several of the hazardous constituents of concern, the PQL required by
the Closure Plan was not achieved. In general, the justification for a laboratory not
achieving a PQL is related to variability between individual instruments in the
laboratory, i.e., a commercial lab will utilize several instruments on a routine basis, and
laboratory contamination. Also, we understand the SW-846 MDLs were determined in a
research laboratory setting while the PQLs we are reporting are determined by
commercial laboratories routinely processing large numbers of samples.

To ensure we are all using the same definition of some common terms, the following
summary is presented. Chapter 1 of SW-846 defines the Method Detection Limit
(MDL) as "the minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero and is
determined from the analysis of a sample in a given matrix type containing the analyte.”
The MDL is commonly referred to as the "detection limit" and is so used by Radian.
Chapter 1 of SW-846 also defines the Estimated Quantitation Limit (EQL) (known as
the PQL in earlier editions of SW-846) as "the lowest concentration that can be reliably
achieved within specified limits of precision and accuracy during routine laboratory
operating conditions." The EQL is commonly referred to as the "reporting limit", and is
so used by Radian. SW-846 allows laboratories to choose their EQLs, within the
guidelines in SW-846, to simplify data reporting requirements.

MLM/059
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Based on information from the selected laboratories, the detection limits and the
reporting limits for the required analytical methods are presented in the attached table.
Except for the metals by Method 6020 and cyanide, the detection limits in this table are
. actual concentrations from the laboratory method detection limit studies performed on a
soil matrix, and represent those concentrations a commercial laboratory can typically
achieve as the detection limit under routine operating conditions. When establishing
reporting limits for a given analytical method, commercial laboratories review the results
of the MDL study and, to facilitate data reporting requirements and to account for inter-
instrument variability, will make the reporting limit the same for all the analytes in that
method. For example, the detection-limits from the soil MDL study for the three
analytes are 16 ug/kg, 9.9 ug/kg, and 24 ug/kg, and the laboratory established the
reporting limit for all three analytes at 30 ug/kg, again to facilitate data reporting, etc.
We recognize in several cases, the detection limits (and reporting limits) are greater than
the Closure Plan-specified PQL; consequently, this letter provides reasons why the
commercial laboratories we have selected cannot achieve the PQLs required by the
Closure Plan. The laboratories have agreed to include analytical results less than the
reporting limit in their data packages.

Radian prepared responses to each of the comments made by DEQ in their letter of 23
April 1996. The DEQ’s comments are repeated here for convenience: '

1. Method 6020 should be the test method used for determination of arsenic, barium,
beryllium, chromium, lead, silver, and thallium concentrations. The approved closure
plan requires the use of the SW-846 test method with the lowest PQL for background
closure. For these constituents, other test methods with higher PQLs were chosen and
a request for revising these PQLs was submitted. Please note, the chosen test
methods are not acceptable for background closure. Method. 6020 shall be utilized
for these constituents as it has the lowest PQL.

We will use Method 6020 for the analytical analysis of these elements. The
following values are derived from a MDL study on an aqueous matrix conducted
by the laboratory:

Element Detection Limit (xg/L) Reporting Limit (xg/kg)

Arsenic 0.85 200
Barium 0.16 100
Beryllium 0.15 100
Chromium 0.34 100
Lead 0.36 100
Silver 0.52 100
Thallium 0.08 100

MLM/059
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We also propose to analyze cadmium and selenium by Method 6020 as the
detection limits by this method are lower than the corresponding graphite furnace
atomic absorption methods. The detection limits and reporting limits follow:

Element Detection Limit (ug/L) Reporting Limit (ug/kg)

Cadmium 0.17 200
Selenium 0.51 200
2. The revised PQLs for the following constituents cannot be approved at this time. In

accordance with SW-846, Chapter One, laboratories shall have procedures for
demonstrating proficiency with each analytical method routinely used in the
laboratory. These procedures shall include demonstration of precision and bias of the
method, as performed in the laboratory, and shall provide for determination of the
method detection limit (MDL). Please provide the latest MDLs for each of the below
mentioned Methods. Prior to any decision regarding the increase in PQLs, additional
justifying information for each of the following SW-846 test methods will also need to
be submitted (Le. sample preparation, reagents, spike recovery, matrix interference,
etc...). ]

a Method 6020 for Nickel - requested PQL revision from .2 ug/kg to 2500
ug/kg. Please explain the need for an increase of 12500 times. Although acid
digestion is needed prior to use of Method 6020 and may contribute to an
increase in the achievable PQL, such a large increase, as the one requested,
will necessitate the submittal of additional information for appropriate
Jjustification.

The revised reporting limit for nickel by Method 6020 is 100 xg/kg. Acid
digestion, inter-instrument variability and ease of data reporting are the
justifications for not meeting the requested PQL of 0.2 ug/kg.

b. Method 8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested
PQL revision from 28 to 500 ug/kg for Butyl Benzyl phthalate and from 33 to
500 ug/kg for Di-n-octyl phthalate. Both of these revised PQLs are greater
than 15 times the recommended SW-846 Method 8061 PQL. Please provide
specific justification to explain the increase in PQL for this test method

The detection limits for Butyl benzyl phthalate and Di-n-octyl phthalate are
32 and 31 ug/kg, respectively. In our 16 May letter and during the

MLM/059
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meeting, Radian proposed to use Method 8061 for these two compounds.
Additionally, we proposed that dimethyl phthalate will also be analyzed by
Method 8061 instead of Method 8060 as the reporting limits are the same
(330 ug/kg). After reviewing additional information from the laboratory,
we are proposing to use Method 8270B for the analysis of these phthalate
compounds as the reporting limits by 8270B are the same as 8061 (330
ng/kg). A comparison of the detection limits determined from MDL
studies on a soil matrix follows:

Detection Limit (ug/kg)

Analyte 8061 8270B
Bis(2-ethylhexyl) phthalate 29 27
Butyl benzyl phthalate 32 26
Di-n-butyl phthalate 28 27
Diethyl phthalate 31 21

- Dimethyl phthalate 29 24
Di-n-octyl phthalate 31 16

C Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Trans-
1,2-Dichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane,
Trichloroethylene, Tetrachloroethylene, and Vinyl chloride - requested PQL
revision from .01-.06 ug/kg (depending on constituent) to 1 ug/kg. This
requested PQL modification is from 16 to 100 times greater than the Method
8010B specified PQL. Please explain with greater detail this increase. Note, if
the laboratories cannot achieve the Method 8010B PQL, determine if a lower
PQL can be achieved for Method 8021A. If a lower PQL for Method 80214
can be achieved, then that Method shall be utilized for those constituents.

MLM/059
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The detection limits derived from a MDL study for Methods 8010B and
8021A on a soil matrix are as follows:

Detection Limit k

Analyte ) 8010B 8021A
Carbon Tetrachloride 1.1 0.94
Chlorobenzene 1.1 0.38
Chloroform 0.99 1.1
trans-1,2-Dichloroethylene 1.7 0.93
Methyl Bromide 14 1.7
Methyl Chloride 0.85 0.94
Tetrachloroethene 0.47 021
1,1,1-Trichloroethane 1.1 13
1,1,2-Trichloroethane ‘ 0.95 0.59
Trichloroethylene 13 0.52
Vinyl Chloride 1.2 0.94

MLM/059
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We propose to perform all of the above analytes by 8021A, including
methyl bromide and methyl chloride. The reporting limits for all of the
analytes by Method 8021A are 5 ug/kg.

Inter-instrument variability and lab contamination are the justifications for
not meeting the requested PQLs of 0.01-0.06 ug/kg.

Method 90104 for Cyanide - requested PQL revision from 20 ug/kg to 500
ug/kg. Additional information pertinent to this method shall be provided for

Jjustification.

The detection limit for cyanide by Method 9010A is 8 ug/L as determined
by an MDL study in an aqueous matrix. Sample preparation and inter-
instrument variability are justifications for not meeting the required PQL of

20 pg/ke.

Method 8090 for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene - requested PQL
revision from 13 to 330 ug/kg for 2,4-dinitrotoluene and from 7 to 330 ug/kg
for 2,6-dinitrotoluene. Additional information to support the PQL revision
request for this specific method must be submitted.

The detection limit for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene is 82
ug/kg for Method 8090 using a flame ionization detector. If an electron
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capture detector is used, the detection limit for 2,4-Dinitrotoluene is
0.56 ug/kg and for 2,6-Dinitrotoluene is 0.65 pg/kg. Radian proposes to
use the electron capture detector.

f Method 7470 is not one of the approved methods for Mercury, as it does not
provide the lowest POQL and has been recently updated. Either Method 74704
or 74714 shall be used for the analysis of mercury.

Method 7471A will be used for Mercury. The detection limit is 0.03 ug/L.

g Method 8070 for N-nitrosodimethylamine - requested PQL revision from 1.5
to 330 ug/kg. As the requested PQL is 220 times the Method 8070 specified
PQL, additional information for this specific test method and the cause for the
increase in POQL must be submitted.

The detection limit for N-Nitrosodimethylamine by Method 8070 is 12
ug/kg. The reporting limit has been revised from 330 ug/kg to 67 ug/kg.
Inter-instrument variability and lab contamination is the justification for
not meeting the requested PQL of 1.5 ug/kg.

h. Method 77414 for Selenium - reqﬁested PQL revision from 20 to 250 ug/kg.
Additional information shall be submitted to justify this PQL revision

As stated in our response to Comment 1, we are proposing to perform the
analysis for selenium by Method 6020.

For the above requested PQL revisions, it should also be determined if any of the
other methods listed for the specific constituent would provide a lower PQL than the
proposed PQL revision. If a lower PQL can be achieved with a different test
method, it may be necessary to utilize that method.

3. A PQL revision for Method 8061 for Di-n-butyl phthalate and Diethyl phthalate was
also requested. This revision proposed to increase the PQL from 220 to 500 pg/kg
for di-n-butyl phthalate and from 170 to 500 ug/kg for Diethyl phthalate. Although
these PQL increases can be approved, it should be determined if Method 8060 will
provide a lower PQL for the constituents. If a lower PQL can be achieved with
Method 8060, then that method shall be utilized.

The detection limit for Di-n-butyl phthalate is 28 ug/kg, and the detection limit
for Diethyl phthalate is 31 ug/kg; the reporting limits have been revised to 330
ug/kg for both analytes. Method 8060 does not provide a lower PQL for these

MLM/0S9
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analytes. We propose to perform the analysis for Dimethyl phthalate by Method
8061 rather than Method 8060 as both methods provide the same detection limit
and reporting limit for this analyte. As described in our response to Comment 1b,
we are proposing to use Method 8270B for the analysis of these phthalate

compounds.

RAAP proposed to increase the Method 8010B PQL for Methy! Chloride. This
increase in PQL from .1 to 1 ug/kg can be approved; however, it should be
determined if Method 80214 will provide a lower PQL. If a lower PQL can be
achieved with Method 80214, then that method shall be used.

The detection limit for methyl chloride Method 8010B is 0.85 ug/kg. The DL for
methyl chloride by Method 8021A is 0.94 xg/kg. As stated in our response to
Comment 2c, since both Methods 8010B and 8021A provide comparable MDLs
and reporting limits, we propose to perform the analysis for Methyl Chloride by
Method 8021A.

For PCB analysis using Method 8250, RAAP proposed to increase the PQL increase
from 2000 to 3500 ug/kg. This requested PQL revision can be approved; however, it
should be determined if Method 8080A will provide a lower PQL. If a lower PQL
can be achieved with Method 80804, then that method shall be used.

We will use Method 8080A for the PCBs analysis as this method provides a lower
detection limit than does Method 8250. See Table 1.

Additional Responses:

There

are two instances where we are proposing to consolidate analytes into one

analytical method. These instances are discussed below. In both of these cases, the
same reporting limit as the original method will be used. These proposed changes are

reflected in Table 1.

A We are proposing to perform the analysis for acrolein by Method 8240
rather than 8030A. The reporting limit by 8240 is 100 ug/kg, with a
detection limit of 21 ug/kg, which is lower than the 8030A detection limit.

MLM/059
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B. We are proposing to perform the analysis for 4-chloro-3-methyl phenol, 2-
chlorophenol, 2,4-dimethyl phenol, and phenol by Method 8270B instead of
by Method 8040A. The reporting limits (330 ug/kg) by 8270B for these
compounds are identical to 8040A. A comparison of the detection limits,
determined from MDL studies on a soil matrix follows:

Detection Limit (ug/kg)
Analyte 8040B 8270B
4-Chloro-3-methyl phenol 41 42
2-Chlorophenol 50 38
2,4-Dimethyl phenol 148 35
Phenol 68 38

If you have any questions or would like additional information, please call Steve Falatko
at 703/713-6408, or Bob Hearn at 703/713-6410.

Sincerely,

Torsten Rothman, P.E., DEE
Project Manager

MLM/059
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Fax Cover Sheet Radford Army Ammunition Plant

P.O. Box 1
Radford, VA 24141-0100

Date: Time: Pages to follow: _ Urgent
Mape) 8:50 14 __  Confidential

To: Company:

DEBRA MILLER DEQ

Address:

629 E. Main St Richmond, VA

Telephone: Fax:

804-698-4206 804-698-4234

From; Telephone: Fax:

Jerry Redder (540) 639-7536 540-639-7214

Note: If you did not receive a clear transmission, please call: Telephone:
540-639-7536

Comments:

Thanks for the help yesterday. The following transmission is the letter that the Corps of
Engineers’ contractor sent to them. It is not a final this is the position, it is an opening dialogue
to resolve the PQL and detection limits for the EQ Basin closure.

The last page is a proposed agenda. Basically we are proposing to start with what we think are
the more easily resolved issues and work toward the more complicated. If you wish to have a
different agenda that fine with us.

If you have any question about the letter or think we can resolve some of the comments prior
to the Tuesday meeting please feel free to contact me.

At this time Bob Richardson, Radford Government staff

Steve Lantz, Program Manger for the Norfolk Corps of Engineers
Bob Hearn, Radian Corp.

Steve Falatko, Radian Corp.

And myself will be at the meeting.

I look forward to meeting you Tuesday May 21, 1996.
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TO: Jerry Redder
ORGANIZATION:  Alliant Techsystems Inc
FAX NUMBER: 540-639-7214
FROM: Bob Hearn
Radian International LLC
2455 Horsepen Road, Suite 250
Herndon, Virginia 22071
(703) 713-6410
Fax No.: (703) 713-1512
12 Pages follow this cover sheet

FOR ASSISTANCE, PLEASE CALL (703) 713-1500

Comments:

Jerry, attached is the revised letter and a proposed agenda for the meeting
on Tuesday. If you have a question, please call me today.

bob hearn
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AGENDA

RADFORD ARMY AMMUNITION PLANT
EQUILIZATION BASIN CLOSURE
SW-846 METHODS’ PQL REVISION
USE OF METHOD 8080A FOR PCB ANALYSIS
DETECTION LIMITS FOR METALS
USE OF METHODS 8060 AND 8061 FOR ANALYSIS OF PHTHALATES
DETECTION LIMIT FOR CYANIDE
USE OF METHOD 8030 FOR THE DINITROTOLUENES
USE OF METHOD 8070 FOR N-NITROSODIMETHYLAMINE

DETECTION LIMITS FOR VOLATILE ORGANICS
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2455 Horsepen Road, Suite 250

16 May 1996 Herndon, VA 22071
(703)713-1500

Steven M. Lantz, P.E.

Civil Engineer

GeoEnvironmental Branch

Norfolk District, Corps of Engineers
803 Front Street

Norfolk, Virginia 23510-1096

Subject: Response to VaDEQ Letter Concerning PQL Revisions
Delivery Order 10, Contract DACA65-95-D-0030

Dear Mr. Lantz:

This letter is in response to the Virginia Department of Environmental Quality
(VaDEQ) letter, dated April 23, 1996, concerning the proposed PQL revisions for the
RAAP Equalization Basin Closure project. Radian undertook a laboratory selection
process of contacting seven Missouri River District (MRD) certified labs. We selected
two labs based on their ability to provide the lowest PQLs. For several of the hazardous
constitueats of concern, the PQL required by the Closure Plan was not achieved. In
general, the justification for a laboratory not achieving a PQL is related to variability
between individual instruments in the laboratory, i.e., a commercial lab will utilize
several instruments on a routine basis, aud laboratory contamination, Also, we
understand the SW-846 MDLs were determined in a research laboratory setting while
the PQLs we are reporting are determined by commercial laboratories routinely
processing large numbers of samples.

To ensure we are all using the same definition of some common terms, the following
summary is presented. Chapter 1 of SW-846 defines the Method Detection Limit
(MDL) as "the minimum concentration of a substance that can be measured and
reported with 99% confidence that the analyte concentration is greater than zero and is
determined from the analysis of a sample in a given matrix type containing the analyte.”
The MDL is commonly referred to as the "detection limit" and is so used by Radian.
Chapter 1 of SW-846 also defines the Estimated Quantitation Limit (EQL) (known as
the PQL in earlier editions of SW-846) as "the lowest concentration that can be reliably
achieved within specified limits of precision and accuracy during routine laboratory
operating conditions.” The EQL is commonly referred to as the "reporting limit", and is
so used by Radian. SW-846 allows laboratories to choose their EQLs, within the
guidelines in SW-846, to simplify data reporting requirements.

Based on information from the selected laboratories, the detection limits and the
reporting limits for the required analytical methods are presented in the attached tabie.
Except for the metals by Method 6020 and cyanide, the detection limits in this table are

MLM/059
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actual concentrations from the laboratory method detection limit studies performed on a
soil matrix, and represent those concentrations a commercial laboratory can typically
achieve as the detection limit under routine operating conditions. When establishing
reporting limits for a given analytical method, commercial laboratories review the results
of the MDL study and, to facilitate data reporting requirements and to account for inter-
instrument variability, will make the reporting limit the same for all the analytes in that
method. For example, the detection limits from the soil MDL study for the three
analytes are 16 ug/kg, 9.9 ug/kg, and 24 ug/kg, and the laboratory established the
reporting limit for all three analytes at 30 ug/kg, again to facilitate data reporting, etc.
We recognize in several cases, the detection limits (and reporting limits) are greater than
the Closure Plan-specified PQL; consequently, this letter provides reasons why the
commercial laboratories we have selected cannot achieve the PQLs required by the
Closure Plan. The laboratories have agreed to include analytical results less than the
reporting limit in their data packages.

Radian prepared responses to each of the comments made by DEQ in their letter of 23
April 1996. The DEQ’s comments are repeated here for convenience:

1. Method 6020 should be the test method used for determination of arsenic, barium,
beryllium, chromium, lead, silver, and thallium concentrations. The approved closure
plan requires the use of the SW-846 test method with the lowest POL for background
closure. For these constituents, other test methods with higher PQLs were chosen and
a request for revising these PQLs was submitted. Please note, the chosen test
methods are not acceptable for background closure. Method 6020 shall be utilized
for these constituents as it has the lowest PQL.

We will use Method 6020 for the analytical analysis of these elements. The
following values are derived from a MDL study on an aqueous matrix conducted

by the laboratory:
Element Detection Limit (ug/L)  Reporting Limit (ug/kg)
Arsenic 0.85 200
Barium 0.16 100
Beryllium 0.15 100
Chromium 0.34 100
Lead 036 100
Silver - 0.52 100
Thallium 0.08 100
MLM/059
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We also propose to analyze cadmium and selenium by Method 6020 as the
detection limits by this method are lower than the corresponding graphite furnace
atomic absorption methods. The detection limits and reporting limits follow:

Element Detection Limit (ug/L) Reporting Limit (ug/kg)
Cadmium 0.17 200
Selenium 051 200

2. The revised PQLs for the following constituents cannot be approved at this time. In
accordance with SW-846, Chapter One, laboratories shall have procedures for
demonstrating proficiency with each analytical method routinely used in the
laboratory. These procedures shall include demonstration of precision and bias of the
method, as performed in the laboratory, and shall provide for determination of the
method detection limit (MDL). Please provide the latest MDLs for each of the below
mentioned Methods. Prior to any decision regarding the increase in PQLs, additional
justifying information for each of the following SW-846 test methods will also need to
be submitted (Le. sample preparation, reagents, spike recovery, matrix interference,
etc...).

a Method 6020 for Nickel - requested PQL revision from .2 ug/kg to 2500
pg/kg. Please explain the need for an increase of 12500 times. Although acid
digestion is needed prior to use of Method 6020 and may contribute to an
increase in the achievable PQL, such a large increase, as the one requested,
will necessitate the submittal of additional information for appropriate
Jjustification. :

The revised reporting limit for nickel by Method 6020 is 100 ug/kg. Acid
digestion, inter-instrument variability and ease of data reporting are the
justifications for not meeting the requested PQL of 0.2 ug/kg.

b. Method 8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested
PQL revision from 28 to 500 ug/kg for Butyl Benzyl phthalate and from 33 to
500 pg/kg for Di-n-octyl phthalate. Both of these revised PQLs are greater
than 15 times the recommended SW-846 Method 8061 PQL. Please provide
specific justification to explain the increase in PQL for this test method.

The detection limits for Butyl benzyl phthalate and Di-n-octyl phthalate are
. 32 and 31 pg/kg, respectively.

MLM/058
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c Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Trans-
1,2-Dichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane,
Trichloroethylene, Tetrachloroethylene, and Vinyl chloride - requested PQL

. revision from .01-.06 pg/kg (depending on constituent) to 1 ug/kg. This
requested PQL modification is from.16 to 100 times greater than the Method
8010B specified PQL. Please explain with greater detail this increase. Note, if .
the laboratories cannot achieve the Method 8010B PQL, determine if a lower
PQL can be achieved for Method 8021A. If a lower POL for Method 8021A
can be achieved, then that Method shall be utilized for those constituents.

The detection limits derived from a MDL study for Method 8010B on a
soil matrix are as follows:

Detection Limit (ug/kg)

Apalyte 8010B 8021A

Carbon Tetrachloride 1.1 ' 0.94
Chlorobenzene 1.1 0.38
Chloroform 0.99 1.1

trans-1,2-Dichloroethylene 1.7 0.93
Methyl Bromide 14 1.7

Methyl Chloride 0.85 0.94
Tetrachloroethene 047 0.21
1,1,1-Trichloroethane 1.1 13

1,1,2-Trichloroethane 0.95 0.59
Trichloroethylene 13 052
Vinyl Chloride : 12 0.94

We propose to perform all of the above analytes by 8021A, including
methyl bromide and methyl chloride- The reporting limits for all of the
analytes by Method 8021A are 5 ug/kg.

Inter-instrument variability and lab contamination are the justifications for
not meeting the requested PQLs of 0.01-0.06 ug/kg.

MLM/059
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Method 9010A for Cyanide - requested PQL revision from 20 ug/kg to 500
ug/kg. Additional information pertinent to this method shall be provided for
Justification.

The detection limit for cyanide by Method 9010A is 8 ug/L as determined
by an MDL study in an aqueous matrix. Sample preparation and inter-
instrument variability are justifications for not meeting the required PQL of
20 pg/kg.

Method 8090 for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene - requested PQL
revision from 13 to 330 ug/kg for 2,4-dinitrotoluene and from 7 to 330 pg/kg
for 2,6-dinitrotoluene. Additional information to support the POL revision
request for this specific method must be submitted.

The detection limit for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene is 82
ng/kg for Method 8090 using a flame ionization detector. If an electron
capture detector is used, the detection limit for 2,4-Dinitrotoluene is
0.56 ug/kg and for 2,6-Dinitrotoluene is 0.65 ug/kg.

Method 7470 is not one of the approved methods for Mercury, as it does not
provide the lowest PQL and has been recently updated. Either Method 74704
or 74714 shall be used for the analysis of mercury.

Method 7471A will be used for Mercury. The detection limit is 0.03 ug/L.

Method 8070 for N-nitrosodimethylamine - requested PQL revision from 1.5

to 330 ug/kg. As the requested POL is 220 times the Method 8070 specified
PQL, additional information for this specific test method and the cause for the
increase in PQL must be submitted.

The detection limit for N-Nitrosodimethylamine by Method 8070 is 12
ug/kg. The reporting limit has been revised from 330 ug/kg to 67 ug/kg.
Inter-instrument variability and lab contamination is the justification for
not meeting the requested PQL of 1.5 ug/kg.

Method 7741A for Selenium - requested PQL revision from 20 to 250 pg/kg.
Additional information shall be submitted to justify this POL revision.

As stated in our response to Comment 1, we are proposing to perform the
analysis for selenium by Method 6020,
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For the above requested PQL revisions, it should also be determined if any of the
other methods listed for the specific constituent would provide a lower PQL than the
proposed PQL revision. If a lower PQL can be achieved with a different test
method, it may be necessary to utilize that method.

3. A PQL revision for Method 8061 for Di-n-butyl phthalate and Diethyl phthalate was
also requested. This revision proposed to increase the PQL from 220 to 500 ug/kg
for di-n-busyl phthalate and from 170 to 500 ug/kg for Diethyl phthalate. Although
these PQL increases can be approved, it should be determined if Method 8060 will
provide a lower PQL for the constituents. If a lower PQL can be achieved with
Method 8060, then that method shall be utilized.

The detection limit for Di-n-butyl phthalate is 28 ug/kg, and the detection limit
for Diethyl phthalate is 31 ug/kg; the reporting limits have been revised to 330
1g/kg for both analytes. Method 8060 does not provide a lower PQL for these
analytes. We propose to perform the analysis for Dimethyl phthalate by Method
8061 rather than Method 8060 as both methods provide the same detection limit
and reporting limit for this analyte,

4, RAAP proposed to increase the Method 8010B PQL for Methyl Chloride. This
increase in PQL from .1 to 1 pug/kg can be approved; however, it should be
determined if Method 8021A will provide a lower PQL. If a lower PQL can be
achieved with Method 8021A, then that method shall be used.

The detection limit for methyl chloride Method 80108 is 0.85 ug/kg. The DL for
methyl chloride by Method 8021A is 0.94 ug/kg. As stated in our response to
Comment 2¢, since both Methods 8010B and 8021A provide comparabie MDLs
and reporting limits, we propose to perform the analysis for Methyl Chloride by
Method 8021A.

5. For PCB analysis using Method 8250, RAAP proposed to increase the PQL increase
from 2000 to 3500 ug/kg. This requested PQL revision can be approved; however, it
should be determined if Method 8080A will provide a lower POL. If a lower PQL
can be achieved with Method 8080A, then that method shall be used.

We will use Method 8080A for the PCBs analysis as this method provides a lower
detection limit than does Method 8250. See Table 1.

MLM/059
0510-01.mim
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If you have any questions or would like additional information, please call Steve Falatko
at 703/713-6408, or Bob Hearn at 703/713-6410.

Sincerely,

e R g

Torsten Rothman, P.E., DEE
Project Manager

MLM/0s9
0510-01.mim
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Table 1

Analytical Limits for the RAAP Bioplant Equalization Basin Closure

Benzene 0.09 037 5
Carbon Tetrachloride 0.03 0.94 S
Chlorobenzene 0.01 038 5
Chloroform 0.02 1.1 5
trans-1,2-Dichloroethene 0.02 093 5
Hexachlorobutadiene 0.20 1.8 5
Methyl Bromide 0.30 1.7 5
Methyl Chloride 0.10 0.94 )
" [| Methylene Chlorids 020 14 ]
Naphthalenc 0.60 34 5
Tctrachloroethene 0.01 021 5
Toluene 0.10 034 5
1,2,4-Trichlorobenzene 0.20 15 5
1,1,1-Trichloroethanc 0.01 13 5
1,1,2-Trichlorocthane 0.07 059 5
Trichloroethene 0.01 052 5
Trichlorofluaromcthane 0.30 0.50 5
Vinyl Chloride 0.06 5
Acrolein
Carbon Disulfide
Methyl Ethyl Ketone 100 6.1 100
MLM /059

0510-02.mim
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure

: Re_po_rting.umitﬂf
METHOD 3040A
4-Chloro-3-methyl phenol 240 4 330
2-Chlorophenol
2,4-Dimethylphenol
Phenol

Bis(2-ethylhexyl) phthalatc
Butyl benzyl phthalate
Di-n-buryl phthalate
Diethyl phthalate
Di-n-octyl phthalate

—

N-Nitrosodimethylamine

2,4 Disitrotoluene (FID/ECD) 13 s2/056 | a0/10 |
7 82/0.65 10/10 ||

2,6-Dinitrotoluene (FID/ECD)
‘METHOD 8110
Bis(2-chloroethoxy) methane
Bis(2-chloroethyl) ether
Bis(2-chloroisopropyl) ether
METHOD 8121
Hexachlorobenzene 38 0.12 33
Hexachlorocyclopentadiene 160 082 33 —u
i
|
|

Hexachloroethane 1.1 0.11 33

Pentachlorophenol

MLM/059
0510-01.mim
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Analytical Limits for the RAAP Bioplant Equalization Basin Clesure

- -}

4,6-Dinitro-2-methylphenol
2,4,5-Tricblorophenol
2,4,6-Trichlorophenol

~METHOL 8310 T
Fluoranthcne 140 0.27 10
Fluorene

 METHOD 3330: i
Nitrobenzenc 260 | 12 | 250

PESTICIDES/PCBs '

Aldrin 3 .58 1.7
Chlordane 0.4 35 17
Dieldrin 13 035 33
Endosulfan I 94 043 1.7
Endosulfan II : 3 28 33
Endrin 4 030 33
Heptachlor 2 0.80 17
Heptachlor Epoxide ' 21 0.47 1.7
Methoxychlor
PCB 1016
PCB 1221
PCB 1232
PCB 1242
PCB 1248

| PCB 1254

l PCB 1260

ll Toxaphene ] 57 M I 170
MLM/059

0510-01.mim
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Analytical Limits for the RAAP Bioplant Equalization Basin Closure

METHOD 6020 R
Arsepic 10 0.85 ug/L* 200
Barium 20 0.16 ug/L* 100
Beryllium 3 0.15 pg/L* 100
Cadmium 1 0.17 ug/L* 200
Chromium 10 034 ug/L" 100
Lead 10 0.36 ug/L* 100
Nickel 02 0.67 pg/L* 100
Silver 2 0.52 pg/L* 100
Thallium

*These detection limits are based on a MDL study of an aqueous matrix.

MLM/0S9
0510-01.palm
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Commonwealth of Virginia
Department of Environmental Quality
P8&B, DIVISION OF WASTE OPERATIONS

Office of Permitting Management
Facajwmile Transmittal

S —

2

Jerry Redder

TITLE:
ORGANIZATION: Alliant Techsystems
AX NUMBER: | (540) 639-7214

" FROM: Debra A. Miller

TITLE: Environmental Engineer Senior
PHONE: (804) 6398-4206

FAX: (804) 698-4234

Info Request on SW-846, Method 6020

Please deliver!

Jerry,
As promised, | talked to our Chemists and they provided me
with the attached list of labs doing 6020. Please note, this is not
all the labs that can perform this analysis, it is just a short list of
ones that we had contacted. No recommendation intended.
Hope it helpsll

-Debbie

Department of Environmantal Quality, P.O. Box 10009, Richmond, Virginia 23240-0009

100 'd peTH869%08: 11l 030 6£:80 (NOW)96 .67- Ud¥



LABS OFFERING METALS ANALYSIS
BY SW-846 METHOD 6020

NAME PHONE CONTACT
Gascoyne 800-GAS~-COYN lab manager
Quantarra Denver, W. Sacramento
EMI 540-396-3661 Mark Brooks
Environmental
Health Labs. 219-233-4777 Paul Bowers
Synergic
Atlantics, Inc 616-538-8700 Sam Yazadani
Aquatech 800-783-5991
Montgomery
Watson Labs 818-568-6486 Rick Zimmer
American Water
Works

- Bellevilla, Il XXX- 35-3600 Rick Bessee
NOTE: This list should not be construed as a recommendation,

endorsement, or solicitation for, or on behalf of, any
companies listed. It is merely intended to demonstrate
that this method is available for use. These are not

all the labs using the method, only those we contacted.

100 d beTP869908: 131 D30 6£:80 (NOW)96 67~ UdV
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COMMONWEALTH of VIRGINIA %, “u g2

DEPARTMENT OF ENVIRONMENTAL QUALITY

Peter W. Schmiat, APR 2 3 1996 P. Q. Box 10009
Director Richmonda. Virginia 23240-0009
(804) 762-4000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

C.A. Jake

Alliant Techsystems Inc.
Environmental Manager
Radford Army Ammunition Plant
Route 114

P.O.Box1

Radford, VA 24141-0100

RE: Radford Army Ammunition Plant (RAAP), EPA ID# VA12100207306
Equalization Basin Closure Amendment
SW-846 Methods’ PQL Revisions

Dear Mr. Jake:

Your letter requesting an amendment to the Equalization Basin’s approved closure plan
was received by the Department of Environmental Quality (DEQ) on March 27, 1996.
This amendment requested a revision of the practical quantitation limits (PQL) for the
approved SW-846 test methods and an extension to the closure schedule. The extension
request was approved by a letter sent to you on April 17, 1996.

Based on the information submitted regarding revision of the SW-846 Test Methods’
PQLs, the following comments must be addressed: (Note, all Test Methods listed are
SW-846, Third Addition, as updated)

1. Method 6020 should be the test method used for determination of arsenic,
barium, beryllium, chromium, lead, silver, and thallium concentrations. The approved

629 East Main Street, Richmond, Virginia 23219 ~ Fax (804) 762-4500 ~ TDD (804} 762-4021




RAAP Closure Amendment
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closure plan requires the use of the SW-846 test method with the lowest PQL for
background closure. For these constituents, other test methods with higher PQLs were
chosen and a request for revising these PQLs was submitted. Please note, the chosen
test methods are not acceptable for background closure. Method 6020 shall be utilized
for these constituents as it has the lowest PQL.

2. The revised PQLs for the following constituents cannot be approved at this time.
In accordance with SW-846, Chapter One, laboratories shall have procedures for
demonstrating proficiency with each analytical method routinely used in the laboratory.
These procedures shall include demonstration of precision and bias of the method, as
performed in the laboratory, and shall provide for determination of the method
detection limit (MDL). Please provide the latest MDLs for each of the below
mentioned Methods. Prior to any decision regarding the increase in PQLs, additional
justifying information for each of the following SW-846 test methods will also need to
be submitted (i.e. sample preparation, reagents, spike recovery, matrix interference,
etc...).

a. Method 6020 for Nickel - requested PQL revision from .2 ug/kg to 2500 pg/kg.
Please explain the need for an increase of 12500 times. Although acid digestion
is needed prior to use of Method 6020 and may contribute to an increase in the
achievable PQL, such a large increase, as the one requested, will necessitate the
submittal of additional information for appropriate justification.

b. Method 8061 for Butyl benzyl phthalate and Di-n-octyl phthalate - requested
PQL revision from 28 to S00 pg/kg for Butyl benzyl phthalate and from 33 to
500 pg/kg for Di-n-octyl phthalate. Both of these revised PQLs are greater than
15 times the recommended SW-846 Method 8061 PQL. Please provide specific
justification to explain the increase in PQL for this test method.

c. Method 8010B for Carbon Tetrachloride, Chlorobenzene, Chloroform, Trans-1,2-
Dichloroethylene, 1,1,1-trichloroethane, 1,1,2-trichloroethane, Trichloroethylene,
Tetrachloroethylene, and Vinyl chloride - requested PQL revision from .01-.06
pg/kg (depending on constituent) to 1 pg/kg. This requested PQL modification
is from 16 to 100 times greater than the Method 8010B specified PQL. Please
explain with greater detail this increase. Note, if the laboratories cannot achieve
the Method 8010B PQL, determine if a lower PQL can be achieved for Method
8021A. If a lower PQL for Method 8021A can be achieved, then that method
shall be utilized for those constituents.
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d. Method 9010A for Cyanide - requested PQL revision from 20 ug/kg to 500
pg/kg. Additional information pertinent to this method shall be provided for
justification.

e. Method 8090 for 2,4-Dinitrotoluene and 2,6-Dinitrotoluene - requested PQL
revision from 13 to 330 pg/kg for 2,4-dinitrotoluene and from 7 to 330 pg/kg for
2,6-dinitrotoluene. Additional information to support the PQL revision request
for this specific method must be submitted.

f. Method 7470 is not one of the approved methods for Mercury, as it does not
provide the lowest PQL and has been recently updated. Either Method 7470A
or 7471A shall be used for the analysis of mercury.

g. Method 8070 for N-nitrosodimethylamine - requested PQL revision from 1.5to
330 pg/kg. As the requested PQL is 220 times the Method 8070 specified PQL,
additional information for this specific test method and the cause for the
increase in PQL must be submitted.

h. Method 7741A for Selenium - requested PQL revision from 20 to 250 pug/kg.
Additional information shall be submitted to justify this PQL increase.

For the above requested PQL revisions, it should also be determined if any of the other
methods listed for the specific constituent would provide a lower PQL than the
proposed PQL revision. If a lower PQL can be achieved with a different test method,
it may be necessary to utilize that method.

3. A PQL revision for Method 8061 for Di-n-butyl phthalate and Diethyl phthalate
was also requested. This revision proposed to increase the PQL from 220 to 500 ug/kg
for di-n-butyl phthalate and from 170 to 500 pg/kg for Diethyl phthalate. Although
these PQL increases can be approved, it should be determined if Method 8060 will
provide a lower PQL for the constituents. If a lower PQL can be achieved with Method
8060, then that method shall be utilized.

4. RAAP proposed to increase the Method 8010B PQL for Methyl Chloride. This
increase in PQL from .1to 1 pg/kg can be approved; however, it should be determined
if Method 8021A will provide a lower PQL. If a lower PQL can be achieved with
Method 8021A, then that method shall be used.

5. For PCB analysis using Method 8250, RAAP proposed to increase the PQL
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increase from 2000 to 3500 ug/kg. This requested PQL revision can be approved;
however, it should be determined if Method 8080A will provide a lower PQL. If a
lower PQL can be achieved with Method 8080A, then that method shall be used.

Based on review of the information submitted, this closure plan amendment will require
the submittal of additional information. RAAP is requested to submit an updated
closure plan amendment addressing these comments within 30 days of receipt of this
letter. If there are any questions regarding the information provided, please contact me
at (804) 698-4206.

Sincerely,

Yo /A

Debra A. Miller
Environmental Engineer Senior

Enclosures

cc: Lisa Ellis, DEQ
Aziz Farahmand, DEQ-RRO
Mike Scott, DEQ-RRO
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DEPARTMENT OF ENVIRONMENTAL QUALITY
APR 1T (996

Peter W. Schmidt P.O. Box 10009
Director Richmond. Virginia 23240-0009
(804) 762-4000

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

C.A. Jake

Environmental Manager
Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

RE: RAAP Equalization Basin Closure Amendment
Extension to Closure Schedule
EPA ID# VA12100207306

Dear Mr. Jake:

Your letter requesting an amendment to the Egqualization Basin’s
approved <closure plan was received by the Department of
Environmental Quality (DEQ) on March 27, 1996. This amendment
requested a revision of the PQLs for the approved SW-846 test
methods, and an extension to the closure schedule. The
modification of the PQLs are under review and will be addressed in
a separate correspondence.

The closure activities will, of necessity, take longer to complete
than the approved closure schedule in order to accommodate the Corp
of Engineer’s requirements for the project. Based on the
information submitted, DEQ will approve this modified schedule for
completion of closure activities at the RAAP’s Equalization Basin.
Closure activities shall be completed and reports submitted in
accordance with the revised closure schedule. This revised closure
schedule is attached, please update your closure plan as necessary.
During this extension period, RAAP shall continue to take all steps
to prevent threats to human health and the environment from the
Equalization Basin that is no longer operating but has not
undergone formal closure.

629 East Main Street. Richmond, Virginia 23219 ~ Fax (804) 762-4500 ~ TDD (804) 762-4021
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If there are any additional_questions, please contact Debra Miller,
Environmental Engineer Senior, of my staff at (804) 698-4206.

Sincerely,
Zﬁ%ﬁzgxé,géi.%2%n4424494141/

Peter W. Schmidt
Director

Attachment

cc: Leslie Romanchik, DEQ
Lisa Ellis, DEQ
Debra Miller, DEQ
Claire Slaughter, DEQ
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, 1996

TABLE 3-4 CLOSURE SCHEDULE DURING CLEAN CLOSURE ATTEMPT

Activity Date
Closure Plan Approved 1/2/96
Sample Background/ Calculate Background Critical Value/ Take Soil Samples in March & April
Subsoil Assessment 1996
Submit Analystical Results to VDEQ for approval of background (DEQ response 7 | 5/14/96
days) and Subsoil Assessment
Finalize Plans and Specifications 5/28/96
Advertize for Bids May & June
1996
Open Bids 7/8/96
Begin Construction 9/9/96
Remove contaminated soil/ resample/ or contingent close Segtcmber
Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ :hgrozgh

Submit Monthly QA/QC Reports as Work Continues
Remove contaminated soil/ resample/ or contingent close

Repeat Sampling and Excavation as Necessary to "Clean" Close or submit a letter to
EQ and go to Contingent Closure Plan

February 1997

Equipment Decontamination March 1997
Receive Lab Analyses of Pre- and Post- Rinses 3/15/97
Submut Final Report of QA/QC on Work Performed 5/12/97
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Alliant Techsystems Inc.
Radford Army Ammunition Plant
Route 114

P.O. Box 1

Radford, VA 24141-0100

March 22, 1996 96-815-097

Clifton L. Parker "/

Department of Environmental Quality

Office of Permitting Management, Hazardous Waste
629 East Main Street, Suite 406

Richmond, VA 23219

Subject: Closure Plan for Equalization Basin HWMU 10 & SWMU 10
Radford Army Ammunition Plant, Radford Virginia, EPA [D# VA12100207306

Dear Mr. Parker:

The Corps of Engineer's laboratory contractor surveyed at least 5 laboratories to atternpt to meet the
PQL's required in Paragraph 3.5 of the closure plan. Mr. Redder sent the information to two other
laboratories. Enclosure A is a chart showing the best PQL's that are achievable using the methods in the
plan. The method listed in the plan will be used, but due to intra- laboratory instrument variability,
laboratory contamination (e.g., acetone in the atmosphere), the soil matrix, and the fact that the PQL
listed in SW-846 methods are presented for guidance only, we request that the PQL's shaded in the last
column be acceptable for background and for the intent of this closure plan.

In addition we are requesting a modification to paragraph 3.15 Closure Schedule Table 3.4 as shown in
Enclosure B. The modification extends the schedule of completion to approximately 15 months from
date of approval to accommodate the Corps of Engineer's requirements to complete the project. Your
understanding in this matter is appreciated.

If you have any questions or concerns please contact Jerry Redder (540) 639 7536
Sincerely

e

Environmental Manager
Enclosures

w/ enclosures
c: West Central Regional Office- Roanoke
R. L. Richardson, RAAP ACO
S. M. Lantz, Norfolk Corps of Engineers



Clifton L. Parker
March 22, 1996
Page 2

Coordination: %
I. E Woolwin

w/o Enclosures

bc: Adm. File
D. W. Ratcliff
C. A. Jake
J. J. Redder
Env. File

R'X~W

R. L. Richardson
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'No. TABLE 3-1 HAZARDOUS CONSTITUENTS .
B OFCONCERN
1
2-Propenal
2 Aldrin
8250A 19| 1.300f 1300
3
4
5
6
7
Bls(2-chloromcthoxy)ethanc
Ethane, 1,1'-[methylenebis(oxy)]bis[2chloro 8250A 53
10
8 3
57
10
9 Bis(2-chloro-1-methylethyl)ether; -
o .. 8
57




March 22, 1996

8410 - - -
12 6010A 40 40 40
6020 0.2 0.2 0.2
7130 50 50 50
1 1
13 Carbon disulfide 8240B 100 100 100
14 : 0.03 0.03
8021A 0.1 0.1
8240B 5 5
8260 1 5
15 Chlordane 8080A 0.14 9.4
8081 0.37 15
8250A (10)| (200)
8270B - -
16 0.01
8020A 2 2 2
8021A 0.03 0.03 0.03
8240B 5 5 S
8260 1 5 5
17 p-Chloro-m-~cresol; 8040A 3.6
4-Chloro-3-methyliphenol 8270B 20
8410 -
18 e 0.02
richloromethane 0.2
8240B 5
8260 1
19 2-Chlorophenol 8040A 3.1
8250A 33
8270B 10
8410 - - -
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.. | TABLE 3-1 HAZARDOUS CONSTITUENTS - SW-846. ;| PQL.
500 500
10 10
21 20 20
9012 . - -
22 0.02 .
8021A 0.5 0.5 0.5
8240B 5 5 5
8260 1 5 5
23 3.6
33
8250A 25
8270B 10 - -
8410 . - .
24 Dieldrin " 8080A 0.02 1.3 1.3
8081 0.44 - .
8250A 25{ 1,700 1,700
8270B (10) . .
25 49 330
25 170
19| 1,300
8270B 10 660
26 2,4-Dimethylphenol 8040A 3.2 210
8250A 27| 1,800
8270B 10 660
27 2.9 190
8061 6.4 430 430
8250A 16| 1,100 1,100
8270B 10 660 660
8410 - - -
28 4 6-Dinitro-o~cresol; 8040A 160] 11,000f 11,000
4,6-Dinitro-2-methylphenol 8270B 50| 3300 3,300
8410 - - -
29 0.2 ;
8250A 57| 3,800 3,300
8270B 10 660 660
8330 0.02 250 250
8410 - - -
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No... . | TABLE 3-1 HAZARDOUS CONSTITUENTS
R OFCONCERN L
30 . 0
8250A 191 1,300 1,300
8270B 10 660 660
8330 0.31 260 260
8410 - - -
31 30
0.49 i
8250A 251 1,700 1,700
8270B 10 660 660
8410 - - -
32 Endosulfan I 8080A 0.14 9.4 9.4
8081 0.3 21 21
8250A (10) (200) (200)
8270B -
33 0.04
04
34 Endrin 8080A 0.06 4 4
8081 0.39 36 36
8250A (10)| (200) (200)
35 Fluoranthene 8100 (200)| (200) (200)
8250A 221 1,500 1,500
8270B 10 660 660
8310 2.1 140 140
8410 - - -
36 Fluorene 8100 (200){ (200) (200)
8250A 191 1,300 1,300
8270B 10 660 660
8310 2.1 140 140
8410 - - -
37 Heptachlor 8080A 0.03 2 2
8081 0.4 20 20
8250A 19| 1,300 1,300
8270B 10) - -
38 Heptachlor epoxide 8080A 0.83 56 56
8081 0.32 21 21
8250A 221 1,500 1,500
8270B (10) - -
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TABLE 3-1 HAZARDOUS CONSTITUENTS '

Héxachlorobenzene

40
8121 1 4X10 0.94 0.94
8250A 9 600 600
8260 1 5 5
8270A 10 660 660
8410 - - -
41 Hexachlorocyclopentadiene 8081 . - .
4 300 300
24 160 160
i 10 660 660
42 0. 3
1.6x10
16 1 100
10 660
43 420 420 420
0.2 0.2 0.2
1,000 1,000 1,000
10 |
44
2
2
45 Methoxychlor 8080A 1.8
10 - -
46 ,;. 0.3
Bromomethane 8021A 11 11 11
8240B 10 10 10
8260 1 5 5
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'No. . | TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 ¢ PQL { PQL Propcsedv
a OF CONCERN METHOD; 31 S &
47 ;
Chloromethane
8240B
8260
48 Meth 8010B
chhloromethane
8240B
8260
49 Methyl Ethyl Ketone; 8015A - - -
2-Butanone; 8240B 100 100 100
MEK
50 0.6
(200)
8250A 16] 1,100 1,100
8260 1 5 5
8270B 10 660 660
8410 - - -
51 150
02
400
Nitrobenzene 8090 36 2400 2400
8250A 191 2,400 2,400
8270B 10 660 660
8330 6.4 260 260
8410 - - -
1.5 . 30
8250A - - -
8270B (10) - -
8410 - - -
59
0.76
8250A 36
8270B 50
8410 - - -
1.4
8250A 1] 1,000 1,000
8270B 10 660 660
8410 - - -
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No.. . |TABLE 3-1 HAZARDOUS CONSTITUENTS | SW-846. | PQL | PQL | Proposed
- OF CONCERN - L METHOD ~'uGIL uGlKg ~ PQL
64 ] 5
Methy! chloroform
8240B
8260
65
8021A - - -
8240B ) 5 5
8260 1 5 5
66 0.01 01|
Trichloroethene 8021A 0.1 0.1 0.1
8240B 5 5 5
8260 1 5 5
67 Trichlorofluoromethane 8010B (10) (10) (10)
8021A 0.3 0.3 1
8240B 5) - -
8260 1 5 5
68 2,4,5-Trichlorophenol 8250A - - -
8270B 10 660 660
8410 - - -
69 2,4,6-Trichlorophenol 8040A 5.8
8250A 27
8270B 10
8410 -
70 0.06
0.2
8240B 10
8260 1
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ENCLOSURE B
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TABLE 3-4 CLOSURE SCHEDULE DURING CLEAN CLOSURE ATTEMPT

Activity Date

Closure Plan Approved 1/2/96

Sample Background/ Calculate Background Critical Value/ Take Soil Samples in March & April
Subsoil Assessment 1996

Submit Analystical Results to VDEQ for approval of background (DEQ response 7 | '5/14/96
days) and Subsoil Assessment

Finalize Plans and Specifications 5/28/96

Advertize for Bids May & June
199

Open Bids 7/8/96

Begin Construction 9/9/96

Remove contaminated soil/ resample/ or contingent close September

Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ tlhgrongh

Submit Monthly QA/QC Reports as Work Continues February 1997

Remove contaminated soil/ resample/ or contingent close

RtB)cat Sampling and Excavation as Necessary to "Clean" Close or submit a letter to
VDEQ and go to Contingent Closure Plan

Equipment Decontamination March 1997

Receive Lab Analyses of Pre- and Post- Rinses 3/15/97

Submit Final Report of QA/QC on Work Performed 5/12/97
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CONSTITUENT 3 VI Aug, 90 | 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/l Ug/l
13 | Bis(2-chloroethox)methane; <786
Bis(2-
chloromethoxyl)ethane
14 | Bis(2-chloroethyl)ether <1,230
15 | Bis(2-chloroisopropyl)ether <1,170
16 | Bis(2-ethylhexyl)phthalats: 46,000
17 | Bromoform X <1.83
18 | Butyl benzyl phthalate X <679
19 | Cadmium TCLP 5.1 <0.005mg/1
<4UGL
20 | Carbon disulfide
21 | Carbon tetrachloride™ X <.003 <2.49
22 | Chlordane™ X <.005 <1,480
23 | Chlorobenzene™ X <.003 <2.27
24 | 4-Chloro-3-methylphenol <1,930
25 | Chloroform <.007 <3.07
Trichloromethane™
26 | 2-Chlorophenol <908
27 | Chromium 85.7, 160 <05
TCLP

6.02UGL




) )
CONSTITUENT 4 VI Aug, 90 | 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/l Ug/l

28 | Chrysene X 1.52
29 | Dibenzo(a,h)anthracene X 0.523
30 | Di-n-butyl phthalate 491
31 | 1,2-dicholorobenzene X <1.33
32 | 1,3-Dicholorobenzene X <1.72
33 | 1,4-Dicholorobenzene” <.003 <2.28
34 | 3,3-Dichlorobenzidine X <1,950
35 | 2,4-Dichlorophenol X <1,080
36 | 1,2-Dichloropropane <1.78
37 | Dieldrin 1,420
38 | Diethyl phthalate
39 | 2,4-Dimethylphenol 2,390
40 | Dimethyl phthalate
41 | 4,6-Dinitro-2-methylphenol X
42 | 2,4-Dinitrophenol X
43 | 2,4-Dinitrotoluene <327> <.010
44 | 2,6-Dinitrotohiene <94>
45 | Din-octyl phthalate
46 | Endosulfan I X




) )
CONSTITUENT 3 4 VI Aug, 90 | 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/l Ug/l
47 | Endosulfan I X
48 | Endrin” X <.002 <1,970
49 | Fluoranthene 4
50 | Fluorene X 7.22
51 | Heptachlor X <.0005 <456
52 | Heptachlor epoxide X 291,000
53 | Hexachlorobenzene" X <.010 <2,310
54 | Hexachlorobutadiene X <1,770
55 | Hexachlorocyclopentadiene’ X 0.7 <9,470
56 | Hexachloroethane X <.002 <2,480
57 | Indeno(1,2,3-cd)pyrene X <.001 0.633
58 | Lead >50,000, 8100
TCLP
8400UGL
59 | Mercury 0.69 0.75
60 | Methoxychlor X <6,880
61 | Bromomethane X
63 | Methylene Chioride X 3.03




Legend

RAAP suggested HCOC

" Below detection in operational sample but used on plant

" Below detection in operational sample and not used on plant

Items not marked were analyzed for the first time in Sept. 1995 and are either below the current PQL r were essentially
not detected.

mg/l milligrams per liter

Ug/l micrograms per liter

CONSTITUENT VI Aug, 90 | 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/1
Acrolein
2 | Acrylonitrile <6.38
3 | Aldrin X
4 | Antimony 4.120
5 | Arsenic X <3.48>, 0.002 mg/l
TCLP 4UGL
6 | Barium X 175, 0.9 mg/l
TCLP
494UGL
7 | Benzene X <.003
8 Benzo[a]anthracene X 2.47
9 | Benzo[b]fluoranthene X 1.81
10 | Benzo[k]fluoranthene X 0.971
11 | Benzofa]pyrene X 1.76
12 | Beryllinm X 359




CONSTITUENT 1 VI Aug, 90 | 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/l Ug/l
64 | Methyl Ethyl Ketone; 2- X <1
Butanone; MEK'
65 | Naphthalene <1,580
66 | Nickel <12.6, TCLP | 61
160UGL
67 | Nitrobenzene' X <0.1
68 | N-Nitrosodimethylamine <602> <2,820
69 | Pentachlorophenol X <.050
70 | Phenol X
71 | Polychlorinated biphenyls; | X
PCBs
72 | Selenium <.001
73 | Silver X 44, TCLP <.025
<4.6UGL
74 | Tetrachloroethylene; X <.003
Tetrachloroethene
Perchloroethylene; PCE
75 | Thallium 467
76 | Toluene X 25
‘ | 77 | Toxaphenc™ <005 <2,840
‘ || 78 | 1,2,4-Trichlorobenzene <1,360




CONSTITUENT 3 VI Aug, 90 89 Samples | PART B, June 90 | Sep 95
mg/l (Total) | mg/l mg/1 Ug/l

79 | 1,1,2-Trichloroethane X <240
80 | Trichloroethylene’; <.003

Trichlorocthene
81 | Trichlorofluoromethane X <10
82 | 2,4,5-Trichlorophenol X <010 <1,360
83 | 2,4,6-Trichlorophenol X <.010 <962
84 | Vinyl Chloride’ <.003
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1.0

INTRODUCTION

On behalf of the United States Army and Alliant Techsystems, Inc. the
United States Army Corp of Engineers (USACOE) and Environmental
Resources Management (ERM) have prepared this risk assessment and
closure report for the former Bioplant Equalization Basin (United States
Environmental Protection Agency (USEPA) ID No. VA1210020730).

The purpose of this report is to document that the closure activities were
conducted in accordance with the Closure, Contingent Closure and
Contingent Post-Closure Plans for Radford Army Ammunition Plant’s
Equalization Basin HWMU-10 & SWMU-10, dated 12 December 1995 and
amended 9 March 1998 (Closure Plan) and that clean closure has been
achieved for all Hazardous Constituents of Concern (HCOCs) except for
fluoranthene A risk assessment for risk-based closure has been performed
for fluoranthene in accordance with the approved Closure Plan and is
included in this report. This report includes the following items:

e  Facility description/history;

o Former Bioplant Equalization Basin description/history;

e Summary of closure activities, including depth of excavation;

e  Summary of results for background and basin subsoil sampling;
e Data usability and QA/QC summary;

e  Results of statistical calculations;

e Risk assessment for fluoranthene;

e Disposal of waste generated during closure activities;

e  Closure activities compliance certification;

e Risk-based closure assessment compliance certification, and;

e  Attachments providing figures, tables, and other relevant information

for this project.

Each of the items listed above will be discussed in the remaining sections
of the report.
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2.0

21

2.1.1

2.1.2

DESCRIPTION/SITE HISTORY

DESCRIPTION
Facility Description

The Bioplant Equalization Basin is situated on the Radford Army
Ammunition Plant (RFAAP), which is operated by Alliant Techsystems,
Inc. RFAAP is a government owned industrial complex located in
southwestern Virginia. It encompasses approximately 4,104 acres and is
located in Pulaski and Montgomery Counties. The facility is located
approximately five miles northeast of the city of Radford, 10 miles west of
Blacksburg, and 47 miles southwest of Roanoke (see Figure 1). The New
River divides the RFAAP into two portions commonly known as the
“Horseshoe Area” and the “Main Manufacturing Area.” The “Horseshoe
Area” lies mainly to the north and west in Pulaski County. The “Main
Manufacturing Area” lies in Montgomery County to the south and east.

The former Bioplant Equalization Basin was located in the north central
portion of the “Main Manufacturing Area” (see Figure 2).

Former Bioplant Equalization Basin Description

The Bioplant Equalization Basin was a soil/cement-lired, rectangular
impoundment with dimensions of 255 x 160 x 10.5 feet deep. The basin
met design capacity of 1,350,000 gallons with 7.5 feet of water. The basin
received wastewater of widely varying characteristics, including non-
acidic wastewater from propellant manufacturing (on both a batch and
continuous basis); pre-treated wastewater from nitroglycerine
manufacturing and alcohol rectification; and wastes from recovery of
ethyl ether.

SITE HISTORY
Facility Background

RFAAP was operated under contract by Hercules Aerospace Corporation
from 1941 to 1995. Alliant purchased the operations of Hercules RFAAP
in 1995 and is the current facility contractor. This facility, which contains
cver 1,696 buildings and occupies ciose to 3.65 million square feet, is the
tcp manufacturer of solid propellants ir: the United States. The major
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2.2.2

products manufactured at this facility are solvent and solventless
propellants that include single base (nitrocellulose), double base
(nitrocellulose and nitroglycerin), and triple base (nitrocellulose,
nitroglycerin, and nitroguanidine) propellants; cast propellants; and high
energy propellants. These propellants are ultimately used in small arms,
anti-tank weapons, anti-aircraft weapons, rockets, torpedoes, missile
systems, igniters, and other numerous ordnance-related items.

Bioplant Equalization Basin Background

In 1979, two incinerators were constructed and the incineration of waste
and off-specification explosives and propellants began. These
incineration operations became regulated subsequent to the promulgation
of the federal hazardous waste regulations under the Resource
Conservation and Recovery Act (RCRA) in 1980.

Beginning in 1980, the Bioplant Equalization Basin operated as the first of
nine components that make up a biological wastewater treatment system
at RFAAP. The biological treatment system was built in 1978/1979 and
became operational in 1980. Prior to 1980, these wastewaters were
discharged directly to the New River. Operating procedures were such
that influent flows were cut off if the Bioplant Equalization Basin capacity
was reached.

The facility did not submit its Part B permit application prior to 8
November 1985 and was, therefore, notified that a closure plan was
required under RCRA and the Virginia Hazardous Waste Management
Regulations (VHWMR). On 16 March, 1990, RFAAP was notified that a
closure plan for the Bioplant Equalization Basin was required; however,
the Virginia Department of Environmental Quality (VADEQ) notified
RFAAP that it would allow the Bioplant Equalization Basin to remain in
operation as a “newly regulated unit” until 15 March, 1994. A closure
plan was submitted as part of the Part B Permit Application. VADEQ
commented on the Part B application on February 2, 1991, and requested
additional information.

On 28 June 1991, RFAAP submitted the requested information. On 2
December 1991, RFAAP re-submitted a RCRA Part B application for the
biological waste water treatment plant. On 1 June 1992, RFAAP
submitted a plan for sampling the equalization sludges in accordance
with RFAAP’s agreement with EPA. On 21 July 1992, VADEQ approved
the groundwater menitoring plan for the Bioplant Equalization Basin via
Section E of the Part B application. On 3 November 1992, a Final Draft
Verification Investigaticn report was received by VADEQ which
contained detailed studies of all SWMUs, including the sampled sludges
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from the Bioplant Equalization Basin. On 19 October 1993, EPA’s
Delisting Section recommended denial of petition number 0834 for the
sludges from the Bioplant Equalization Basin, and thus they remain a
listed hazardous waste. RFAAP contacted VADE(Q's Roanoke Regional
Office by phone on 11 March 1994, and notified VADEQ that RFAAP was
not prepared to cease operation of the Bioplant Equalization Basin on 15
March 1994, as stipulated in the VADEQ's 16 March 1990 letter. On 21
March 1994, VADEQ notified RFAAP that the requirements for
immediate closure had arisen from Section 3005(j)(6) of RCRA, that the
unit was required to close, and should have ceased operations on 15
March 1994.

The provision requires that “newly regulated surface impound ment
units” meet the requirements of Section 3004(o)(l)(a) of RCRA (minimum
technology requirements) or cease receipt of hazardous wastes four years
from the date the unit becomes subject to the regulations. The VADEQ
notified RFAAP that continued operation constituted noncompliance.
RFAAP was also notified that the Bioplant Equalization Basin was subject
to the Toxicity Characteristics Final Rule (Federal register Vol.55, No.61,
29 March 1990), by VADEQ on 21 March 1994. Since the Bioplant
Equalization Basin received toxicity characteristic waste (D030, 2.4-
Dinitrotoluene), RFAAP was notified that the unit must be retro-fitted or
have the unit operation cease by 29 March 1994.

The VADEQ notified EPA of the pending date for the Toxicity
Characteristics Final Rule for appropriate action. RFAAP responded to
the VADEQ notification correspondence the day before the final closure
deadline and informed VADEQ that RFAAP would continue equalization
operation while working toward a consent order with VADEQ's Office of
Enforcement. On the same day, 29 March 1994, EPA notified RFAAP to
immediately cease operation of the Bioplant Equalization Basin.

Emergency measures were taken by utilizing several abandoned steel
tanks to serve as temporary Bioplant Equalization Basins to store
wastewater prior to the transmission of the wastewater to the holding
chamber of the Bioplant Equalization Basin pump station (located at the
southwest corner of the Basin). The pump station delivers the wastewater
to the biological treatment plant. The pump station was sealed off from
the Bioplant Equalization Basin by the installation of a steel plate and
gasket at the bar screen at the inlet to the pump station.

The Bioplant Equalization Basin was “closed “ after the unit's pump
station was taken off line, and RFAAP could route all wastewater directly
to the newly constructed (2) concrete equalization tanks each holding 3.82
million gallons. All hazardous waste sludges and liquids that were
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remaining in the Bioplant Equalization Basin have been removed. Copies
of the Hazardous Waste Manifests are on file with the VADEQ.
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3.1

SUMMARY OF CLOSURE ACTIVITIES

Closure of the Bioplant Equalization Basin included earthwork,
demolition, removal and decontamination/disposal of piping, pumps,
soil/cement liner and concrete, subsoil testing to verify soil requiring
removal, removal and disposal of contaminated soil and backfill and
grading. The closure activities were completed prior to the conduct of the
risk assessment for risk-based closure (described in Section 5.0 of this
closure report). The closure activities were conducted in accordance with
the Closure Plan and are certified in Section 6.0 of this report. The
disposal of waste generated during closure activities are discussed later in
this section.

CLOSURE PERFORMANCE STANDARDS AND APPROACH

The closure performance standards and the general closure approach is
detailed in Section 3.0 of the Closure Plan. The Closure Plan and the
Closure Plan Amendment are included as an attachment to this report
(see Attachment 1). The following is a brief summary of the closure
performance standards and the general closure approach.

The closure plan was prepared and followed to meet the requirements of
VHWMR Sections 9.6.L, 10.6 and 10.10.1. The basin was closed in a
manner that

¢ Minimized the need for further maintenance, and;

¢ Controls, minimizes or eliminates, to the extent necessary to prevent
threats to human health and the environment, post-closure escape of
hazardous waste, hazardous waste constituents, leachate,
contaminated rainfall, or waste decomposition products to the
ground or surface waters or the atmosphere.

The general closure approach included the removal of water and sludges
from the Bioplant Equalization Basin prior to closure. Pumps and
ancillary piping were also removed for off-site disposal or
decontaminated in accordance with Section 3.7 of the approved Closure
Plan. The perimeter flood control wall was removed and dispcsed. Soil
sampling and testing was conducted to determine that no additional soils
were required to be removed. The excavation was then back-filled with
clean soils, graded to promote positive drainage, and re-vegetated.
Equipment was decontaminated in an approved manner. The
contaminated materials, excluding the water and sludges previously
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3.3

3.3.1

removed, did not test positive as a characteristic hazardous waste and
was therefore disposed of in accordance with the VSWMR (see
Attachment 2, Permitted Landfill Receipt).

CLOSURE SPECIFICATIONS

The specifications for the closure activities are included in the
Specifications for Bio Plant Equalization Basin Closure Section of the
Bioplant Equalization Basin Closure Construction Solicitation and
Specifications (USACOE Specifications) prepared by USACOE dated 8
September 1997. This document and the as-built diagrams are included
as an attachment to this report (see Attachment 3).

Division 01 of the referenced USACOE Specifications include the general
requirements of the closure activities. The specifications for demolition,
demolition debris disposal, grading, chain link fence, and turf are
included in Division 02 of the USACOE Specifications (see Attachment 3).
Daily Reports recorded during the site work are included as Attachment
4.

DISPOSAL OF WASTE GENERATED DURING CLOSURE ACTIVITIES
Waste Characterization Sampling

Radian collected samples of the basin liner and of the concrete wall which
surrounds the basin to identify if the material would need to be managed
as hazardous waste when removed. For the basin liner, one composite
sample was collected from seven sampling grid nodes. Radian placed
approximately one-half liter of liner material in a stainless steel bowl from
each of the seven sampling locations. The material was pulverized and
completely mixed with a stainless steel spoon and split into the
appropriate sample containers. The sample containers were packed with
ice and shipped overnight with the proper chain-of-custody to the
laboratory. The material appeared to be a mixture of brownish-colored
soil and bentonite.

Radian collected four discrete samples of concrete from the basin wall.
The field personrel used a hammer and chisel to remove concrete chip
from the base of the 2-foot high wall. The chips were pulverized with the
hammer on a piece of plastic sheeting and placed into the sampling
containers. This procedure was repeated at each wall sampling location
so that one concrete wall sample was collected from each quadrant of the
perimeter wall.
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4.1

4.2

SUMMARY OF RESULTS FOR BACKGROUND AND BASIN SUBSOIL
SAMPLING

DEVELOPMENT OF BACKGROUND LEVELS

The hazardous constituents of concern (HCOCs) for this unit were
identified in Table 3-1 of Section 3.5 of the Bioplant Equalization Basin
closure, contingent closure and contingent post-closure plans (see
Attachment 1). Radian developed background soil concentrations. The
following is a summary from the Final Site Investigation/Evaluation Bioplant
Equalization Basin Closure Site Investigation/Evaluation Radford Army
Ammunition Plant, Radford, Virginia prepared by Radian dated February
1997.

Eight samples were collected from areas thought to be free from
contamination from past or present industrial activities (see Figure 4).
Prior to collection, the sample locations were approved by VADEQ. The
samples were collected from soils that were geologically similar to the
basin subsoil. A critical value (CV) for each constituent was calculated as
an upper tolerance limit for the 99th percentile (i.e., a coverage of 99%)
with 95% confidence, as specified in the closure plan. This CV became the
reasonable background value for each constituent. These background
levels were approved by VADEQ on 10 March 1998 and became
appropriate for comparison to basin subsoil data. The background levels
are included as Attachment 5 (Table 3-1). VADEQ approved the
background data in writing on 22 October 1997. A copy of this letter is
included as Attachment 6.

BASIN SUBSOIL SAMPLING

On 16 September, 1996, Radian initiated the basin sampling by measuring
50 foot increments around the basin wall, starting from the southeast
corner of the basin. The locations of the subsoil samples are illustrated in
Figure 5. A sampling point was selected in each grid node and marked
with a wooden stake. At the time the sampling points were selected,
water covered the center of the basin including all of grid node No. 9. The
sampling point for No. 9 was marked by placing a large piece of concrete
in the water in the area of the proposed sampling location. The sampling
locations and elevations were surveyed following completion of the
sampling.
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4.3

Radian collected samples of basin subsoil from all seven sampling
locations. A hole was made in the 12-inch thick basin liner with an air
hammer. Radian field personnel used a stainless steel hand auger to
collect soil from the top 6 inches of the soil directly underneath the liner
(subsoil). The clayey sand material was split into the sampling containers
following the protocol in the Chemical Data Acquisition Plan (CDAP)
(Radian, 1996). Seven discrete samples were collected. The samples were
identified with the following field ID’s: RAAP-#10-01, 05, 06, 09, 10, 14,
15. Radian backfilled each of the boreholes in the liner with bentonite
following the completion of the sampling.

The samples were packed with ice and shipped overnight with the proper
chain-of-custody to the appropriate laboratory. Additional soil was
collected for the QA/QC samples. Equipment rinsate blank, a field blank,
and trip blanks also were collected. The results of the basin subsoil
samples are included as Attachment 5 (Table 3-2). Due to high practical
quantitation limits achieved during the first round of sampling, locations
RAAP-#1 and RAAP-#10 were resampled. The results of the resampling
were submitted to the VADEQ. VADEQ approved the use of the
resampled locations for use in background comparison. This letter
approving the equalization basin revised sampling dated 10 March 1998 is
included as Attachment 7.

DATA USABILITY AND QA/QC SUMMARY

Data evaluation and usability was assessed by Radian and the results
were included in the Final Site Investigation/Evaluation Bioplant Equalization
Basin Closure Site Investigation/Evaluation Radford Army Ammunition Plant,
Radford, Virginia prepared by Radian dated February 1997. The following
section summarizes the findings of the assessment.

The background and basin subsoil sample data were evaluated according
to the data quality objectives (DQOs) presented in the CDAP. These
DQOs are statements of the acceptable level of measurement uncertainty
in chemical data. The measurement objectives were established in terms
of accuracy, precision, representativeness, sensitivity, comparability, and
completeness. Overall, the data generated for the background soil
samples and the basin subsoil samples were approved by the VADEQ for
use for their intended purpose.
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4.4

RESULTS OF STATISTICAL CALCULATIONS

Radian conducted a statistical treatment of the background data in order
to calculate a critical value (CV) for comparison against the basin subsoil
data. The following section summarizes their statistical calculations as
detailed in the Final Site Investigation/Evaluation Bioplant Equalization Basin
Closure Site Investigation/Evaluation Radford Army Ammunition Plant,
Radford, Virginia prepared by Radian dated February 1997.

Based on the Closure Plan and discussions with the VADEQ, Radian
calculated CVs only for the seven metals detected in the background
samples. These CVs are included in Attachment 5 (Tables 3-1 and 3-2).
Critical values were calculated for those HCOCs that were detected in
both the background and basin samples (e.g., metals) or detected in the
basin samples but not in the background (e.g., fluoranthene). The CVs
were calculated as an upper tolerance limit (UTL) for the 99t percentile
(i.e., a coverage of 99%) with 95% confidence, as specified in the Closure
Plan.

Prior to calculating the UTLs, the data were evaluated to determine if the
concentrations follow a normal distribution for each analyte according to
the Shapiro-Wilk w test (Shapiro and Wilk, 1965). Each of the HCOCs
were determined to have a normal distribution according to the W test, so
only normal UTLs were calculated using the following equation:

UTL = x + (K)(s)

where x is the estimated sample mean; K is the tolerance factor; and s is
the estimated standard deviation. The tolerance factor, K, is from Hahn
Meeker, 1991. A summary table illustrating the appropriate statistics used
in the UTL calculations is included in Attachment 5 (Table 3-4).

Each basin sample was compared to the critical values. All results for the
inorganic HCOCs were below the CVs. Fluoranthene was detected in one
basin sample (Grid #9 at .330 mg/Kg); however, fluoranthene was not
detected in any of the background samples. A CV for fluoranthene was
calculated using the equation above. Using one-half the sample result
(per telephone conversation with VADEQ) yields a CV for fluoranthene of
.006 mg/Kg. Therefore, the concentration of fluoranthene for one sample
exceeds the CV.
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5.0

5.1

5.2

5.3

5.31

5.3.2

RISK ASSESSMENT FOR RISK-BASED CLOSURE

GENERAL

Based on the data collected as part of the basin subsoil sampling program,
clean closure could be established for all of the HCOCs, except for
fluoranthene. Based on the detection of 0.333 mg/Kg fluoranthene in one
of the soil samples collected below the Bioplant Equalization Basin,
USACOE elected to perform a risk assessment (RA) for risk-based closure.
The risk assessment detailed herein was conducted in accordance with the
VADEQ document titled “Guidance for Development of Health Based
Cleanup Goals Using Decision Tree/ REAMS Program” (hereinafter
“Virginia Risk Guidance”), and Section 3.8.5 of the Closure Plan.
Successful risk-based closure would demonstrate that the concentration of
fluoranthene does not pose an unacceptable level of risk to human health
and the environment.

SITE EVALUATION

At the time this RA was completed, closure activities of the Bioplant
Equalization Basin had been completed. The area encompassed by the
former Bioplant Equalization Basin was approximately ten feet deep. This
depth accounted for removal of the concrete /soil liner The entire area
was approximately 265 feet by 170 feet which accounts for some side slope
and flood wall removal.

EXPOSURE ASSESSMENT
Media and Exposure Pathways

Fluoranthene was detected in one sub-basin sample collected beneath the
Bioplant Equalization Basin at a concentration that statistically exceeded
the background level. Exposure to fuoranthene potentially involves
multiple receptors and various media pathways.

Site Conceptual Exposure Model (SCEM)
The SCEM is based on existing and future site conditions and depicts the

potential exposure routes and media for the site (Figure 6). The SCEM
presents the primary applicable migration pathways and identifies the
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exposure routes and potentially affected populations which warrant either
further consideration and/ or quantitative risk characterization. Table 2
provides a summary of the exposure pathways to human populations.
While there are multiple potential exposure pathways to humans, only the
future on-site resident was quantitatively evaluated for this assessment.
The remaining receptor pathways were qualitatively evaluated and
determined to be insignificant when compared to the risk associated with
a future on-site resident.

RFAAP continues to operate as an industrial complex; as such, access is
limited by the use of gated entrances and security personnel. On-site
workers in the vicinity of the Bioplant Equalization Basin area are one
potentially significant human receptor. Because of the security associated
with RFAAP, we assume only escorted guests are subject to the risk
associated with this area. In the unlikely event a trespasser crosses the
area of concern, the trespasser would most likely be subject to the same
risk associated with a site visitor. In either situation, visitors which
frequent the area of concern are unlikely to experience the same risk
associated with an on-site worker. Therefore, under the current scenario,
a RFAAP worker is the primary human receptor.

An RFAAP worker can be subject to multiple exposure pathways:
inhalation of particulate matter, ingestion, and dermal contact. Soil
particles can become windborne and inhaled by the on-site worker.
Additionally, a worker can physically handle the contaminated soil, which
can lead to absorption by the skin or incidental ingestion. Risks associated
with soil contamination can be assumed to be minimal in this instance,
however. The soil sample which produced the contaminated soil result is
located approximately nine (9) feet below grade, at six (6) inches beneath
the former Bioplant Equalization Basin concrete/soil liner. The
excavation has been backfilled with clean material and approximately
nine (9) feet of clean compacted subgrade material was placed on top of
the excavated liner. The nine (9) foot layer of clean soil is a sufficient
barrier to soil particle inhalation, ingestion, and dermal contact. Because
no complete pathways exist for ground water (no drinking water wells
exist), the risks corresponding to potential human receptors for the
current working conditions is insignificant.

The closure plan for the Bioplant Equalization Basin states that a future
residential use of the property must be considered in the RA. Assuming
residential homes are built on the property, on-site residents will
experience a much greater potential risk than visitors or trespassers,
simply by their proximity to the contamination source.
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5.4

As with a RFAAP worker, on-site residents will be subject daily to the
contaminant concentrations of the soil and ground water. In addition to
inhalation of soil particulates, ingestion, and dermal contact with the
contaminated soil, no restrictions have been placed by RFAAP on the use
of ground water in the area. Therefore, residents can also be exposed
through ingestion and dermal contact with ground water. Again, as with
the RFAAP worker, we can assume an incomplete pathway for risks
associated with soil contamination; however, we have elected not to make
this assumption for the assessment of risk. We conservatively assumed
that soils excavated during housing construction or well construction have
been evenly spread across the remainder of the parcel. This could bring
contaminated material to the surface, creating a complete exposure
pathway via soil inhalation, ingestion, and/or dermal contact.

The potential pathways quantitatively modeled for this RA pertain to an
on-site resident. The potential exposure routes include soil inhalation,
ingestion, and dermal contact, and ground water ingestion and dermal
contact. Each potential exposure pathway was quantitatively evaluated
using the REAMS model default exposure assumptions (where
applicable), the April 1998 USEPA Region III Risk Based Concentration
Table of toxicity values presented in Table 1, and default values provided
in the existing closure plan.

HAZARDOUS CONTAMINANTS OF CONCERN (HCOC)

Radian Corporation of Herndon, Virginia (Radian) collected and analyzed
soil samples from eight background locations and seven subsoil samples
at RFAAP. The results of this investigation are detailed in the Final Site
Investigation/Evaluation, February 1997 prepared by Radian. The
background samples were used to determine a statistical background
value (Critical Value) for all HCOCs. The statistical background values
became the threshold values against which the subsoil samples collected
from beneath the Bioplant Equalization Basin were compared to
determine if a particular sample was “contaminated,” i.e., above the
statistically generated background threshold value.

The following results indicate the contaminant which exceeds the
background threshold concentrations as described above. It is this
contaminant for which this RA is being performed. The location of the
sample with respect to the former Bioplant Equalization Basin and the
threshold values for the listed contaminants are included. Only those
tests which exceed the background (threshold) values are included in this
table.
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5.6

Contaminant Location Result (ppm) Critical
Value (ppm)

Fluoranthene Grid #9 0.333 0.006

TOXICITY ASSESSMENT

The toxicological assessment involved the identification of adverse health
effects associated with exposure to fluoranthene and the relationship
between the extent of exposure and the likelihood of adverse health
effects. Fluoranthene is a non-carcinogenic chemical and the toxicity
values for non-carcinogenic chemicals are represented by reference doses
(RfDs). The toxicity values used in this risk assessment for fluoranthene
were derived from the USEPA Region III Risk-Based Concentration Table-
April 1998, and are presented in Table 3.

The USEPA Region III Risk-Based Concentration Table provides an oral
reference dose but not an inhalation reference dose for non-carcinogenic
effects of fluoranthene. Therefore, the RfD for oral inhalation for the non-
carcinogenic effects of fluoranthene is assumed to be equal to the RfD for
the ingestion of fluoranthene. Although it is recognized that substitution
of the exposure route-specific toxicity value may not be applicable for all
compounds, it was determined that a more conservative risk estimate is
derived by retaining the exposure route without a published toxicity
value for consideration in the overall RA.

CONTAMINANT CONCENTRATION AT THE POINT OF EXPOSURE

The table in Section 5.4 provides the sample result which exceeds the
critical value determined for the RFAAP Bioplant Equalization Basin site.
The development of the concentrations at the points of exposure required
using the only sample with a concentration exceeding the critical value.
The value of 0.333 parts per million (ppm) fluoranthene was used in the
calculations of risk and exposure point concentrations.

For migration of the contaminant from soil to ground water, the
maximum contaminant level (MCL) is typically used to mark the starting
point for determination of the contaminant concentration of a HCOC. The
MCL is the maximum contamination allowed in drinking water. An MCL
for fluoranthene was not available at the time of this assessment.
Therefore, the tap water concentration taken from the USEPA Region III
Risk-Based Concentration Table-April 1998 was used and is presented in
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Table 4. Demonstrating a concentration at this level or below gives an
acceptable risk for the contaminant in question.

RISK EVALUATION AND SUMMARY

This section combines the information developed in the exposure and
toxicity assessment sections to estimate the potential risks to human
health posed by the contaminants detected. Since fluoranthene is listed as
a non-carcinogenic chemical only non-carcinogenic risk will be discussed
herein. A hazard quotient (HQ - non-carcinogens) for exposure to
fluoranthene by each route of exposure, exposure pathway, category of
receptor, and exposure case are initially estimated separately. The hazard
index (HI) is then summed across chemical, exposure routes, and
pathways applicable to the same population.

Fluoranthene has quantified non-carcinogenic effects as indicated by the
RfDs given in Table 1. The cumulative non-carcinogenic risk must have a
hazard index (HI) of less than one, where the HI is the sum of the HQs
calculated for each relevant route of exposure. Another aspect of non-
carcinogenic risk calculations is that effects are not cumulative for a
lifetime, and the susceptibility of effects differs between adults and
children. Therefore, different equations and default parameters are
necessary to calculate the risks attributed to adults and the risks attributed
to children. Likewise, separate HIs must be calculated for both adults and
children.

The risk tables for the exposure pathways can be found in Attachment §;
the results of the HI calculations are shown in Table 3 and summarized
here. For adults, the HI is approximately 9.18E-05; for children,
approximately 2.51E-04. Both values fall well below the HI threshold of

one.

Another potential area of contamination is the migration of contaminants
to ground water. Percolation through the contaminated zone may
generate leachate which can reach the ground water. As shown in Table 4,
ERM used the Soil Screening Level Partitioning Equation to estimate the
screening level in soil which will generate a concentration no greater than
the EPA Region III Risk-Based Tap Water Concentration in the ground
water. Using conservative default parameters as necessary, the calculated
screening level in soil was determined to be well above the maximum
concentration detected. In addition, a dilution attenuation factor (DAF) of
one (1) was used instead of twenty (20). The table below illustrates the
results.
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Contaminant Site-Specific = Maximum Below

Screening Level Screening
Level Detected Level?
(mg/Keg) (mg/Keg)
(1 DAF)
Fluoranthene 2.0E+02 0.333 Yes

Therefore, based on the level of fluoranthene detected in the subsoils,
potential impacts to ground water will not exceed the acceptable criteria
(RBC Tap Water).

In summary, the maximum and only detected concentration of
fluoranthene poses an acceptable risk under the current use and to a
potential future residential population. The non-carcinogenic risk
associated with inhalation, ingestion, and dermal absorption of
fluoranthene in soil for adults is approximately 9.18E-05; for children,
approximately 2.51E-04. These risks are well below the target HI of one.

In addition, when the calculated soil screening values are compared to the
detected level, the fluoranthene concentration does not pose a threat to
migrate from the soil to the ground water at levels equal to or above the
RBC Tap Water Concentration. Therefore, the soil concentration of
fluoranthene remaining in the Bioplant Equalization Basin area meets the
acceptable risk levels as outlined in the Bioplant Equalization Basin
Closure Plan and the Virginia Risk Guidance for risk-based closure.
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6.0

CLOSURE ACTIVITIES COMPLIANCE CERTIFICATION

Norfolk District, Corps of Engineers certifies that the closure of the
Bioplant Equalization Basin at the Radford Army Ammunition Plant in
Radford, Virginia, was performed and completed in accordance with the

irginia Department of Environmental Quality approved Closure Plan

JUL 23 1998
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7.0

RISK BASED CLOSURE ASSESSMENT COMPLIANCE
CERTIFICATION

Environmental Resources Management certifies that the closure of the
Bioplant Equalization Basin at the Radford Army Ammunition Plant in
Radford, Virginia, was performed and completed in accordance with the
Virginia Department of Environmental Quality approved Closure Plan
dated 12 December 1995, and amended 9 March 1998 and the VADEQ
document titled “Guidance for Development of Health Based Cleanup
Goals Using Decision Tree/ REAMS Program”.

2801 001095 VA 7|’-’4‘18
Mgn Bennett, P.G. Registration No.  State ' Date
Q000
! “-

@ﬁ:%
: 0 j

-‘?Omsswﬂ %’.'

L AGLLL

for Radford Army Ammunition Plant

Kesitenr Mences 77[39/%*

Title Date
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6.0

CLOSURE ACTIVITIES COMPLIANCE CERTIFICATION

Norfolk District, Corps of Engineers certifies that the closure of the
Bioplant Equalization Basin at the Radford Army Ammunition Plant in
Radford, Virginia, was performed and completed in accordance with the
Virginia Department of Environmental Quality approved Closure Plan

JUL 23 1998

State Date

J. W, Giackhar, Jn. 4
CERT.FIZATE No. f’:
S

5

7355
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Table 1
Toxicity Values

Radford Army Ammunition Plant

Radford, Virginia

Carcinogenic Effects

Non-Carcinogenic Effects

Oral Slope Inhalation Chronic Oral Chronic Inhalation
Factor (CPSo) Slope Factor (CPSi) Reference Dose (RfDo) Reference Dose (RfDi)
Contaminant CAS No. | Carcinogen? (Kgeday/mg) (Kgeday/mg) (mg/kg/day) (mg/kg/day)
PHA

Fluoranthene 206440 No ~ ~ 4.00E-02 4.00E-02
Note: Toxicity value taken from USEPA Region III list (Roy Smith Tables-15 April 1998)

~: Not applicable

The RIDi was assumed to be equal to the RfDo
ERM 7/22/98

28705.00.01
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Table 2
Summary of Potential Exposure Pathways

Considered in the Risk Assessment
Radford Army Ammunition Plant

Radford, Virginia
Exposure Medium/ o Current Site Access Future Site Access
Exposure Route RAAP Worker Visitor Resident Construction Worker Trespasser/Visitor
Soils
Inhalation ~ ~ X ~ ~
Ingestion ~ ~ X ~ ~
Dermal Contact ~ ~ X ~ ~
Migration to Groundwater o
Ingestion ~ ~ X ~ ~
Dermal Contact] ~ ~ X ~ -
“X" Indicates that the pathway was modeled quantitatively in the Risk Assessment.
"~" Indicates that the pathway was qualitatively evaluated, but was determined
to be an insignificant exposure route compared to that of a future long-term resident
ERM 7/22/98
28705.00.01 Tables




Table 3

On-site Resident

Human Exposure to Soils (i\lon—carcinogen)

Radford Army Ammunition Plant

Radford, Virginia
Maximum Calculated Non-Carcinogenic (Adult) Non-Carcinogenic (Child)
All Soils Air (Dust) Hazard Quotient (HQ) Hazard Quotient (HQ)
Contaminant CAS No. | Carcinogen? | Conc. (mg/Kg) Conc. (kg/m3) Ingestion Dermal Dust Inhalation Ingestion Dermal Dust Inhalation
PAH o
HFluoranthene 206440 No 0.333 4.90E-10 1.14E-05 8.04E-05 3.36E-09 1.06E-04 1.45E-04 9.41E-09

Totals 1.14E-05 | 8.04E-05 3.36E-09 1.06E-04 1.45E-04 941E-09

Hazard Index (Adult): 9.18E-05

Hazard Index (Child): 2.51E-04

NOTES:

Dust concentration in air calculated by multiplying maximum soil concentration by the particulate emission factor (as defined in the closure plan).

Concentration is the only detected concentration.

Values in italics are calculated using oral factors (RfDo)

ERM
28705.00.01
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Table 4
Soil Screening Level Partitioning Equation for Migration to Ground Water
Radford Army Ammunition Plant
Radford, Virginia

Screening Level in Soil (mg/kg) = C, [ Kq+ (8, + 0,H')Ypy]

where: C,, = target soil leachale conceniration (mg/L)

K4 = soil-water partition coefficient (L/kg)
0, = water filled soil porosity (Lyae/Lsoi)
8, = n-8,, air filled soil porosity (L /L o)
where: n =1 - py/p,, soil porosity (L pore/Lson)
where: ps = soil particle density (kg/L)
H' = Henry's law constant (dimensionless)
pp = dry soil bulk density (kg/L)

FLUORANTHENE
Screening Level in Soil (mg/kg) = Cy [ Kq+ (0, + 0,H)py]

where: Cy= 1.5 1.5 x 1 (RBC Tap Water Concentration x default attenuation factor (DAF)*)
Kg= 1.07E+02 [107,000 Koc (Soil Screening Guidance: User's Guide, Attachment C, page C-3) * foc 0.1% (default value)]
B, = 0.3 (default value)
0,= 0.1339623 1 (157 2.65 )- 03 ((1-py/p,) - 0, default values)
H'= 0.00066 (Soil Screening Guidance: User's Guide, Attachment C, page C-3)
Po= 1.5 (default value)
Screening Level in Soil (mg/kg) = 2.E+02 Highest Detected Value (mg/kg) = 0333

* The default DAF equals 20 for sources up to 0.5 acres in size, however for conservativism, DAF equals 1 was used in this case.
Therefore, the concentration of fluoranthene in the soil which will leach to the ground water and produce ground water concentrations

approximately equal to the RBC tap water concentration is 20,000 mg/kg, assuming the default parameters provided in the EPA

document Soil Screening Guidance: User's Guide (April 1996) are used.

** An MCL for fluoranthene is not available; therefore, the EPA Region 111 Risk-Based Concentration for tap water was used.
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1.0 INTRODUCTION
1.1 Purpose

The following closure plan is submitted in accordance with the requirements of the Commonwealth of
Virginia's Hazardous Waste Management Regulations (VHWMR), § 9.6. The plan identifies the necessary
steps to close the Equalization Basin, (EQ Basin), which 1s a RCRA surface impoundment located at the

Radford Army Ammunition Plant in Radford, Virginia; EPA ID No.VA1210020730.

1.2 Facility Identification and Contact Person

EPA ID No. VA1210020730

Owner/Operator - U.S. Army, Radford Army Ammunition Plant / Alliant Tech Systems, Inc.
Address - Radford Army Ammunition Plant, P.O. Box 1, Radford, Virginia 24141-7536.
Contacts Telephone No. - Jerome Redder at (540) 639-7536 or Robert Richardson at (540) 639-

8641.

1.5 Background

The facility has operated a hazardous waste management facility subject to regulations promulgated under
the Resource Conservation and Recovery Act. The Army is the owner of the Radford Army Ammunition
Plant (Radford), located in Radford, Virginia and operated by Alliant Tech Systems (Alliant) which was
previously Hercules Incorporated (Hercules). A Notification of Hazardous Waste Activity was filed for
Radford with the EPA on August 14, 1980, declaring Radford to be engaged in the generation, treatment.
storage, and disposal of hazardous waste under Title 40, Code of Federal Regulations, Part 261.

The EQ Basin is located along the New River in the north-central part of the Main Manufacturing Area.
The surface impoundment is the first of nine components that make up a biological wastewater treatment
system at Radford. This system treats wastewaters of widely varying characteristics, including non-acidic
wastewaters from propellant manufacturing (on both a batch and continuous basis), pre-treated wastewaters
from nitroglycerine (NG) manufacturing and alcohol rectification and wastes from recovery of ethyl ether
(USEPA, 1987). The wastes treated and sludges generated in the Basin are listed hazardous wastes.
‘hazardous waste code K044 and characteristic waste codes D030. The biological treatment system was

built in 1978/1979 and became operational in 1980. Prior to 1980, these wastewaters were discharged

directly to the New River.
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The EQ Basin 1s approxumately 160 feet wide by 255 feet long. The total depth of the Basin s
approximately 10.5 feet. With 7.5 feet of water in the Basin it realizes design capacity of 1,350.000
gallons. The containment walls are constructed of concrete. and the Basin is lined with a soil/cementclay
liner. The unit was expanded to its current dimensions since original construction. The Basin's northern
and eastern outside embankments are reinforced with nip-rap. Suspended polymeric dividers accommodate
aeration/Equalization and divide the Basin into three compartments. According to the plant operator
nterviewed during EPA’'s March 1990, facility wisit, the Basin has never overflowed  Operating

procedures are such that influent flows are cut off if the Basin capacity is reached.

As a regulated interim status surface impoundment, the EQ Basin, under RCRA and the VHWMR, was
required to submit a Part B permit application by 11/8/85 or intenm status would terminate in accordance
with VHWMR § 11.3E.l. The facility did not submit its Part B permit application until November 26,
1988; therefore, closure of the unit was required. On March 16, 1990, Radford was notified that a closure
plan for the EQ Basin was required; however, the Department notified Radford that it would allow the
EQ Basin to remain in operation as a "newly regulated unit” until March 15, 1994. A closure plan was
submitted as part of the Part B Permit Application. The Department commented on the Part B application
on February 2, 1991, and requested additional information. On June 28, 1991, Radford submitted the
requested information. On December 2, 1991, Radford re-submitted a RCRA Part B application for the
biological waste water treatment plant. On June [, 1992, Radford submitted a plan for sampling the
equalization sludges in accordance with Radford's agreement with EPA. On July 21, 1992, the
Department approved the groundwater monitoring plan for the EQ Basin via Section E of the Part B
application. On November 3, 1992, a Final Draft Vernification Investigation report was received by the
Department which contained detailed studies of all SWMUs. including the sampled sludges from the EQ
Basin. On October 19, 1993, EPA's Delisting Section recommended denial of petition number 0834 for
the sludges from the EQ Basin, and thus they remain a listed hazardous waste. Radford contacted
VDEQ's Roanoke Regional Office by phone on March 11, 1994, and notified VDEQ that Radford was
not prepared to cease operation of the EQ Basin on March 15, 1994, as stipulated in the Department's
March 16, 1990 letter. On March 21, 1994, VDEQ notified Radford that the requirements for immediate
closure had arisen from § 3005(j)(6) of RCRA, that the unit was required to close, and should have ceased
operations on March 15, 1994. The provision requires that “newly regulated surface impoundment units"
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meet the requirements of § 3004(0)( 1)1a) of RCRA (minimum technology requirements) or cease recerpt
ot hazardous wastes four years from the date the umt becomes subject to the regulations. The VDEQ
notitied Radford that continued operation constituted noncompliance. Radford was also notified that the
EQ Basin was subject to the Toxicity Charactenistics Final Rule (Federal register Vol.53, No.61. March
29. 1990). by VDEQ on March 21, 1994. Since the EQ Basin received toxicity characteristic waste
(D030, 2.4-Dinitrotoluene), Radford was notified that the unit must be retro-fitted or have the unit
operations cease by March 29, 1994. The VDEQ notified EPA of the pending date for the Toxicity
Charactenstics Final Rule for appropriate action. Radford responded to the VDEQ notification
correspondence the day before the tinal closure deadline and informed VDEQ that Radford would continue
equalization operation while working toward a consent order with VDEQ's Office of Enforcement. On

the same day, March 29, 1994, EPA notified Radford to immediately cease operation of the EQ Basin.

Emergency measures were taken by utilizing several abandoned steel tanks as a temporary EQ Basin.
Wastewater is held in these tanks and then sent to the holding chamber of the EQ Basin pump station
(located at the southwest comer of the Basin). The holding chamber of the EQ Basin is still utilized to
deliver wastewater to the biological wastewater treatment plant from the steel tanks. The pump station
delivers the wastewater to the biological treatment plant. The pump station was sealed off from the EQ
Basin by the installation of a steel plate and gasket at the bar screen at the inlet to the pump station. The
EQ basin cannot be "closed" until the unit's pump station is taken off line, and Radford can route all
wastewater directly to the newly constructed two concrete equalization tanks each holding 3.82 mullion
gallons. The new tanks are expected to be on line in the spnng of 1996. However, all hazardous waste
sludges and liquids remaining in the EQ Basin have been removed. Copies of the Hazardous Waste

Manifests are on file with the VDEQ.

The Radford Army Ammunition Plant, The Advisory Council on Historic Preservation, and the Virginia
Historic Preservation Office are in the process of executing a Memorandum of Agreement (MOA)
regarding the subject closure. The reason for the MOA is to protect prehistoric archaeological site
44MY7, which is eligible for the National Register of Historic Places and likely extends under the berm

and basin, from damage associated with the closure.
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The MOA requires that the Corps of Engineers Construction Contractor provide a properly trained

archaeologist (C-SAM) to monitor earth disturbing activity in association with the closure, and direct that

all earth disturbing activities cease if significant archaeological remains associated with this site are

encountered during the work. In that case. plans will have to be formulated to retrieve significant data

if this 1s feasible and to ensure the protection of archaeologicai remains. The exact procedures to be

followed will depend on the nature of the remains encountered, but will include. at a minimum. the

following items which have the potential to effect the closure methods and schedule:

L.

The Cormps of Engineers contractor will supply additional trained personnel to assist the C-SAM

in recovering significant archaeological data.

All visible prehistoric features, such as post holes, pit features, burials and midden will be mapped

under the supervision of the C-SAM.

Archaeological remains will be excavated only as necessary to comply with contaminated soil
removal provisions of the closure plan.  Protective measures to safeguard discovered
archaeological remains shall be as mutually agreed by the C-SAM and the Contracting Officer,
and at a minimum, archaeological remains will be protected by a layer of sterile fill (i.e., clean

sand) and any other measures necessary to provide for the stabilization.
Perimeter fencing will be installed around site 44My7 after closure.

[f Native American cultural items (possibly including human burials) are encountered, the
requirements of the Native American Graves Protection and Repatriation Act will be observed,
work which may effect the area must cease, and an emergency permit must be obtained from the
Virginia Department of Historic Resources by RAAP. It should be noted that this will trigger an
automatic waiting period of at least 30 days, during which time no work may be done on portions

of the site which may affect the discovered Native American cultural items.
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6.

(f the soil in which archaeological remains are encountered 1s so badly contammated that
traditional archaeological data recovery cannot be safely completed. then the maxumum practical

data recovery will be carried out in the form of photography and other remote recording.
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2.0 FACILITY DESCRIPTION

2.1 Site Location

The Radford Army Ammunition Plant (Radford) i1s a gnovemment owned industrial complex located in
southwestern Virgima. The Radford Army Ammunition Plant encompasses approximately 4.104 acres and
is located in Pulaski and Montgomery Counties. The facility is located approximately 5 miles northeast
of the city ot Radford. 10 miles west of Blacksburg, and 47 miles southwest of Roanoke, (see figures 2-1.
2-2, 2-3, 24, 2-5, 2-6). The New River separates Pulaski and Montgomery Counties and also divides the
RAAP into two portions commonly known as the "horseshoe area” and the "main manufacturing area.”
The main manufacturing area of Radford is located south of the New River meander in Montgomery
County. and the horseshoe area of Radford is located within the New River meander in Pulaski County.
The EQ Basin unit is located in the main manufacturing area, the north area on the rivers edge,

Montgomery County. Table 2-1 summarizes the propellants which are manufactured at the facility.

22 EQ Basin Description

The EQ Basin was operated from 1980 until March 28, 1994, and was the first of nine components that
make up the biological wastewater treatment system at Radford. The EQ basin received wastewater of
widely varying characternistics, including non-acidic wastewaters from propellant manufacturing (on both
a batch and continuous basis); pre-treated wastewater from nitroglycerine (NG) manufacturing and alcohol
rectification; and wastes from recovery of ethyl ether. The basin was originally constructed in the location
of a nitrocellulose (NC) fines settling lagoon (USACE, 1981) that was approximately 200' x 100" in size
and surrounded by a 7' dike.

The 1980 construction plans show that prior to expanding the nitrocellulose fines lagoon approximately
4' of very soft, wet sludge had to be removed. The new lagoon was expanded to its present dimension
of 255" x 160" with a 10.5' dike and a 12" soil cement bottom. No records are available on the soil
cement matenal specification. However, discussions with personnel familiar with the 1980 construction
recall that the soil cement bottom was developed using cement mixed into the soil and then compacted.
In 1986/87, flood control protection was added via a 5.5' x 0.67' concrete perimeter wall embedded 2.5’

into the 10.5' dike. This also provided an additional 2' of freeboard.
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2.3 Facility Background
Although Radford is owned by the US Government. it has been operated under contract by Alliant Tech

Systems. (previously known as Hercules Aerospace Corporation), since 1941. This facility, which contains
over 1696 buildings and occupies close to 3,649.965 square feet. is the top manufacturer of solid
propellants in the United States. The major products manufactured at this facility are solvent and
solventless propellants that include single phase (nitrocellulose), double-phase (rutrocellulose and
nitroglycerin), and triple phase (mtrocellulose, nitroglycerin, and nitroguanidine) propellants; cast
propellants; and high energy propellants. These propellants are ultimately used in small arms, anti-tank

weapons, anti-atrcraft weapons, rockets, torpedoes, missile systems, igruters, and other numerous ordnance-

related items.
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PROPRLLANTS MANUFACTURED BY RAAP

.. Organic
Nuaber of . Solvents used in
Propellants Major Chemical Weight the Production of
Categories of Propellant Manufactured Constituent(s) Percent Solvent-Propellants
o Single-base propellsnts 15 nitrocellulose 40-100 diethyl ether
ethyl alcohol
o Double-base propellants k)| nitrocellulose 25-84 ethyl slcohol
nitroglycerin 10-45 acetone
Triple-base propellants 4 altrocellulose 19-29 ethyl alcohol
° Triple prope nitroglycerin 18-24 acetone
nitrogusnidine 45-5%
o Cast and extruded propellants ] nitrocellulose 49-54 nitroglycerin
nitroglycerin n- triascetine
1laneous - nitrocellulose 0-65 acetone
© Hisce o nitroglycerin 0-16
acetone 0-59
propylene glycol
dinitrate 0-77

Source: RCRA Part B Permit Application
|

TABLE 2-1 PROPELLLANTS MANURACTURED BY RADFORD
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2.4 Wastewater Treatment Plant Background

The EQ Basin was equipped with four surface aerators and tour subsurface jet injection type aerators.
From the EQ Basin, the wastewater was pumped at a constant rate to the brological treatment system. As
originally designed. the biological treatment system consisted of two parallel trains of six rotating
biological contactors (RBCs). The first two RBCs in each train were designed to operate anaerobically:
the rematning four units were to operate aerobically. Following start-up, it was discovered that the
anaerobic RBCs were hindering plant performance, and they were subsequently converted to aerobic
RBCS. At present. the plant 15 operating with 12 aerobic RBCs on line. These units have a total surface
'area of 611,200 square feet. The RBCs are run as three-stage svstems, with the first two RBCs in each

train operated as a single stage (USEPA, 1987).

From the RBC trains the wastewater flows to two circular, center-feed, peripheral weir clarifiers. Clarified

effluent is discharged to the New River at NPDES Qutfall No. 029.

Sludge handling consists of aerobic digestion, chemical conditioning, and belt press dewatering. The three
digesters are maintained at about 75 percent of capacity to prevent overflows. The sludge from the
digesters is a listed hazardous waste (KO44, sludge from the treatment of wastewater from explosives
manufacturing (USAEHA 1980a)). Prior to February 1990, the sludge was landfilled in Fly Ash Landfill
No.2 (SWMU 29); at present, it is containerized and shipped to an off-post hazardous waste landfill.

2.5 Type of Wastes Managed at the Facility .
The major products of manufacture at Radford are explosives and rocket propellants. There are five major
categories of propellants produced at the facility. These categories are:

Single base propellants (primary constituent nitrocellulose);

Double base propellants (primary constituents rtrocellulose and mitroglycerne),

Triple base propellants (primary constituents nitrocellulose. nitroglycerine. and nitroguandine);

Cast and extruded propellants; and

Miscellaneous items
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"Off-specttication” propellants which do not meet Army production standards and "NG slums” are the
waste materials which are treated and incinerated at the facility. NG slums are generated from cleanup
of nitroglycerine (NG) in the production process and contain nitroglycerine. sawdust (to absorb the liquid),
and triacetin (to desensitize the NG). All of the waste materials described above are regulated as

hazardous waste by virtue of the fact that they extubit the hazardous characteristic of reactivity pursuant

to VHWMR 3§ 3.8

15
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3.0 CLOSURE PLAN
3.1 Introduction

The following closure plan for the EQ Basin has been prepared to meet the requirements of VHWMR

Sections 9.6.L. 10.6 and 10.10.1.

3.2 Closure Performance Standards
Upon approval and implementation. and in accordance with VHWMR § 9.6., this plan will close the
faciliies and site 1n a manner that:
Minimizes the need for further maintenance, and
Controls, minimizes or eliminateﬁ, to the extent necessary to prevent threats to human health and
the environment, post-closure escape of hazardous waste, hazardous waste constituents, leachate,
contaminated rainfall. or waste decomposition products to the ground or surface waters or to the

atmosphere.

Complies with the closure and post closure care requirements of § 9.6. and 9.10.F.

Groundwater will be monitored in accordance with the Groundwater Quality Assessment Plan (as updated)
until:
"Clean" closure for both saturated soils (groundwater) and unsaturated subsoils have been

demonstrated; or,
A post-closure care permit for the cap maintenance and/or groundwater monitoring requirements

1S obtained.

The specific procedures and criteria for determining “clean" closure with respect to groundwater will be

specified in the Groundwater Quality Assessment Plan (as updated).

The closure performance standards will be accomplished by; (1) demolition, removal and decontamination
of piping, pumps and concrete; (2) subsoil sampling to identify any contaminated soil requiring removal;
(3) either contamination removal or closure in-place by executing the contingent closure plan; and (4)

completion of the requirements contained in the groundwater quality assessment plan (as updated).

16
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If clean closure is not economically feasible, Radford may abandon attempts to clean close the soils (if
found to be contaminated) and close any remaining contamination in place by closing with a landfill cap.

The procedures t0 meet these performance standards are detailed herein.

Sampling of the subsoils to show that constituent levels are not statistically higher than background
concentrations will be the demonstration for clean closure for soils. [f subsoils cannot feasibly be shown
to have statistically less than or equal to background levels of constituents, then the facility can attempt
a clean closure by use of health based standards. Changing the performance standards from background
to health based standards or Risk Based Criteria requires a closure plan modification. A closure
modification could be discussed and agreed upon by Radford and VDEQ prior to a closure plan
modification submission by Radford. The facility retains the option at any time to abandon a clean closure
attempt, and to close as a landfill as delineated in § 9.13 and the contingent closure plan in section four

of this plan.

33 General Closure Approach

The water and sludges were removed from the EQ Basin prior to closure. The water and sludges were
properly disposed of according to the VHWMR by transporting ail hazardous waste to a permitted RCRA
hazardous waste disposal facility by a Virginia permitted hazardous waste transporter. Pumps and
ancillary piping will be removed and decontaminated. The perimeter flood control concrete wall will be
removed and disposed of as appropriate. Soil sampling and testing will identify sub-soils to be removed
for disposal. Testing of the subsoils will be performed to confirm that the closure performance standards
have been met. Once any contamination has been removed, the excavation will be back-filled with clean
soils, graded to promote positive drainage, and re-vegetated. Equipment will be decontaminated in an
approved manner. The contaminated materials (i.e. possibly soils, sludges, concrete, pipes, pumps and
equipment rinsate) will be tested for Hazardous Waste characteristics. If the contaminated material tests
positive as a characteristic hazardous waste the contaminated material shall be transported to a permitted
RCRA hazardous waste disposal facility by a permitted hazardous waste transporter. [f the contaminated
material does not exhibit any Hazardous Waste characteristic the contaminated material shall be disposed
of in accordance with the VSWMR. In the event Radford abandons the clean closure attempt, the basin

17
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will be backfilled with clean soils to promote positive drainage, and covered with a RCRA 2-1-2
composite clay cap. [f the soils close "dirty”, the post closure permit will include soil and groundwater

post closure requirements.

34 Mazimum Waste Inventory
The maximum inventory of waste that could be placed in the unit at any one time over its active life was

1.3S million gallons, which is the reported maximum capacity of the impoundment.

s Analyte List

The analyte list, or the hazardous constituents of concern, are defined as those materials which may have
come into contact with the unit during its lifetime. Hazardous constituents of concem for this closure are
based on knowledge of the plant's operational history. The following table 3-1 lists the hazardous
constituents of concern for closure. The associated analysis methods and detection limits arc also -

provided.

No. TABLE 3-1 HAZARDQUS CONSTITUENTS - SW-846 PQL PQL
OF CONCERN LR METHOD | uG/L. pG/Kg
' ', (WATER) | (SOIL)

1 Acrolein; 8030A 7 7

2-Propenal 8240A (5) -

8316 300 -

2 Aldrin 8080A 0.04. 3

8081 034 | 22

8250A 19 1,300

8270B (10) -

3 Arsenic 6010A 530 530
6020 0.2 02

7060A 10 10

7061A 20 20

7062 10 10

4 Barium 6010A 20 20
6020 0.2 02

7080A 1,000 1,000

7081 - -

18
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF ERN METHOD uG/L uG/Kg
(WATER) | (SOIL)

5 Benzene 8020A 2 2
8021A 0.09 0.09

8240B 5 S

8260 1 S

6 Beryilium 6010A 3 3
6020 0.2 0.2

7090 50 50

7091 2 2

7 Bis{2<chloroethoxy)methane; 8010B - -

Bis(2-cliloromethoxy)ethane; 8110 5 5

Ethane, 1,1-[methylenebis(oxy)]bis{2chloro 8250A 53 3,600

8270B 10 660

8410 - -

8 Bis(2-chloroethyl)ether 8110 3 3

8250A 57 B,800

8270B 10 660

8410 - -

9 Bis(2-chloro-1-methylethyl)ether; 8010B - -

2,2'dichlorodiisopropyl ether; 8110 8 8

Bis(2-chloroisopropyl) ether 8250A 57 8,800

8270B 10 660

8410 - -

10 Bis(2-ethylhexylphthalate 8060 20 1,000

8061 27 | 180

8250A 25 1,700

8270B - -

11 Butyl benzyl phthalate; 8060 34 | 230

Benzyl butyl phthalate 8061 042 | 28

8250A A 1,700

8270B 10 660

8410 - -

12 Cadmium 6010A 40 40
6020 0.2 0.2

7130 50 50

7131A 1 1

13 Carbon disulfide 82408 100 100
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD nG/L uG/Kg
(WATER) | (SOIL)
14 Carbon tetrachloride 8010B 0.03 0.03
8021A 0.1 0.1
8240B 5 5
8260 1 5
15 Chlordane 8080A 0.14 9.4
8081 0.37 15
8250A (10 (200)
8270B - -
16 Chlorobenzene 8010B 0.01 0.01
' 8020A 2 2
8021A 0.03 0.03
8240B 5 5
8260 l 5
17 p-Chloro-m-cresol; 8040A 36 | 240
4-Chloro-3-methyiphenol 8270B 20 1,300
8410 - -
18 Chloroform; 8010B 0.02 0.02
Trichloromethane 8021A 0.2 0.2
8240B 5 5
8260 1 5
19 2-Chlorophenol 8040A 31 210
8250A 33 1,300
8270B 10 660
8410 - -
20 Chromium 6010A 70 70
6020 0.2 0.2
7090 500 500
7191 10 10
21 Cyanide 9010A 20 20
9012 - -
22 trans-1,2-Dichloroethylene 8010B 0.02 0.02
‘ 8021A 0.5 0.5
8240B 5 5
8260 1 5
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD uG/L uG/Kg
(WATER) | (SOIL)
23 Di-n-butyl phthalate 8060 36 240
3061 33 220
8250A 25  [1,800
82708 10 -
8410 - -
24 Dieldrin 8080A 0.02 1.3
8081 0.44 -
8250A 25 %1,700
8270B (10) -
25 Diethyl phthalate 8060 49 330
8061 2.5 170
8250A 19 1,300
8270B 10 660
26 2,4-Dimethylphenol 8040A 3.2 210
. 8250A 27 1,800
8270B 10 660
27 Dimethyl phthalate 8060 29 190
8061 6.4 430
8250A 16 1,100
8270B 10 660
8410 - -
28 4,6-Dinitro-o-cresol; 8040A 160 1,000
4,6-Dinitro-2-methylphenol 8270B 50 3,300
8410 - -
29 2,4-Dinitrotoluene 3090 0.2 13
8250A 57 3,800
8270B 10 660
8330 0.02 | 250
8410 - -
30 2,6-Dinitrotoluene 8090 0.1 7
8250A 19 1,300
8270B 10 660
8330 0.31 | 260
8410 - -
31 Di-n-octyl phthalate 8060 30 2000
: 8061 0.49 13
8250A 25 1,700
8270B 10 660
8410 - -
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No.  |TABLE 3-1 _HAZARDOUS CONSTITUENTS | SW-846 | PQL | PQL
OF CONCERN METHOD uG/L nG/Kg
(WATER) | (SOIL)
32 Endosulfan | 8080A 0.14 9.4
8081 03 21
8250A (10) (200)
8270B - -
33 Endosulfan 11 8080A 0.04 3
8081 0.4 24
8250A - -
8270B - -
34 Endrin 8080A 0.06 4
8081 0.39 36
8250A (10) (200)
35 Fluoranthene 8100 (200) (200)
8250A 22 1,500
8270B 10 660
8310 2.1 140
8410 - -
36 Fluorene 8100 (200) (200)
8250A 19 1,300
8270B 10 660
8310 2.1 140
8410 - -
37 Heptachlor 8080A 0.03 2
8081 0.4 20
8250A 19 h,300
8270B (10) -
38 Heptachlor epoxide 8080A 083 S6
8081 0.32 21
8250A 22 1,500
8270B (10 -
39 Hexachlorobenzene 8081 - .
8120A 0.5 30
8121 5.6x10? 38
8250A 19 01,300
8270B 10 660
8410 - -
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD uG/L nG/Kg
(WATER) | (SOIL)
40 Hexachlorobutadiene 8021A 0.2 0.2
8120A 34 1 230
8121 1.4X10? 0.94
8250A 9 600
8260 1 5
8270A 10 660
8410 - .
41 Hexachlorocyclopentadiene 8081 - -
8120A 4 300
8121 24 160
8250A - -
8270B 10 660
8410 - -
42 Hexachloroethane 3120A 0.3 20
8121 1.6x10° 1.1
8250A 16 ?,100
8270B 10 660
8410 - -
43 Lead 6010A 420 420
6020 0.2 0.2
7420 1,000 1,000
7421 10 10
44 Mercury 7470A 2 2
7471A 2 2
45 Methoxychlor 8080A 1.8 120
8081 - -
8250A - -
-8270B 10 -
46 Methy! bromide; 8010B 0.3 03
Bromomethane 8021A 11 11
8240B 10 10
8260 1 s
47 Methyl chloride; 8010B 0.1 0.1
Chloromethane 8021A 0.3 0.3
8240B 10 10
8260 1 5
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD | uGL | uG/Kg
(WATER) | (SOIL)
48 Methylene chloride; 8010B - -
Dichloromethane 8021A 0.2 0.2
8240B 5 5
8260 | 5
49 Methyl Ethyl Ketone; 8015A - -
2-Butanone; 8240B 100 100
MEK
50 Naphthalene 8021A 0.6 0.6
8100 (200) (200)
8250A 16 1,100
8260 1 S
8270B 10 660
8410 - -
51 Nickel 6010A 150 | 150
6020 0.2 0.2
7520 400 400
52 Nitrobenzene 8090 36 2400
8250A 19 P,400
8270B 10 660
8330 6.4 260
8410 - -
53 N-Nitrosodimethylamine 8070 1.5 15
8250A - -
82708 (10) -
8410 - -
54 Pentachlorophenol 8040A 59 | 400
8151 0.76 1.6
8250A 36 D 400
8270B . 80 8,300
8410 - -
55 Phenol 8040A 1.4 94
8250A 15 1,000
8270B 10 660
8410 - -
56 Polychlorinated biphenyls; 8080A (50) B,000
PCBs (8250) (100) (2,000)
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD uG/L nG/Kg
(WATER) | (SOIL)
57 Selenium 6010A 750 750
7740 20 20
T741A 20 20
7742 30 30
58 Silver 6010A 70 70
6020 02 0.2
7760A 100 100
7761 2 2
59 Tetrachloroethylene; 8010B 0.0t 0.01
Tetrachloroethene; 8021A 04 04
Perchloroethylene; 8240B S 5
PCE 8260 1 5
60 Thallium 6010A 400 400
6020 0.2 0.2
7840 1,000 1,000
7841 10 10
61 Toluene 8020A 2 2
8021A 0.1 0.1
8240B 5 5
8260 1 5
62 Toxaphene S080A 24 160
8081 0.86 57
8250A - -
63 1,2,4-Trichlorobenzene 8021A 02 0.2
8120A 05 30
8121 1.3 87
8250A 19 4,300
8270B 10 660
8260 1 5
8410 - -
64 1,1,1-Trichloroethane; 8010B 0.01 0.01
Methyl chloroform 8021A 0.3 0.3
8240B 5 5
8260 | 5
65 1,1,2-Trichloroethane 8010B 0.07 0.07
8021A - -
82408 5 b1
8260 1 5
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No. TABLE 3-1 HAZARDOUS CONSTITUENTS SW-846 PQL PQL
OF CONCERN METHOD uG/L nG/Kg
(WATER) | (SOIL)
66 Trchloroethylene; 8010B 0.01 0.01
Trichloroethene 8021A 0.1 0.1
82408 5 5
8260 1 S
67 Tnchlorofluoromethane 8010B (10) (10)
8021A 0.3 0.3
8240B (5) -
8260 1 S
68 2,4,5-Trichlorophenol 8250A - -
8270B 10 660
8410 - -
69 2,4,6-Trichlorophenol 8040A 58 390
8250A 27 1,800
8270B 10 660
8410 - -
70 Vinyl chloride 8010B 0.06 0.06
8021A 0.2 0.2
8240B 10 10
8260 1 5
— —— —— — -
3.6 Cleanup Targets

Closure to background levels will constitute soil's clean closure. Background levels will be determined
from soil samples collected in areas that have not been affected by the operation of the EQ Basin.
Background soil samples will be collected in an area with a depositional environment similar to the
sediments underlying the EQ Basin, i.e., same approximate depth, color, odor, etc. The sampling analysis
section of the closure plan includes detailed information on background sampling. The groundwater
monitoring plan (as updated) outlines the procedures and protocols necessary to demonstrate that the

groundwater is either "clean” or a that a release from the unit has occurred.
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3.7 Procedures for Removing, Transporting, Treating, and Disposing of Wastes

VHWMR Section 10.10.1.1.a requires that all sludge and other contamnated components of the Basin (i.e.
pipwng. pumps. concrete. liner materials. subsurface souls. etc.) be decontaminated or removed for surface
impoundment soils to be "clean closed”. To meet these requirements, Radford will remove all

contaminated matenals.

3.7.1 Removal of Wastewater and Sludge

The wastewater shall removed to a "FRAC" tank and then disposed of as an K044 waste and appropriate
characteristic wastes at an approved RCRA hazardous waste treatment, storage, or disposal facility by a
permitted hazardous waste transporter. The remaining sludge in the Basin shall be solidified using coal
combustion by-products "flyash", as approved by VDEQ. The solidified sludge shall then be disposed of
as K044 waste and appropriate characteristic wastes at an approved RCRA hazardous waste treatment,
storage, or disposal facility by a permitted hazardous waste transporter. All hazardous waste generator

requirements of VHWMR Parts V and VI shall be followed. No wastes will be stored for greater than

90 days.

3.7.2 . Concrete Flood Control Protection Perimeter Wall Removal

In 1986/87, flood control protection was added via a 5.5' x 0.67' concrete perimeter wall embedded 2.5'
into the 10.5’ dike. This provided an additional 2' of frecboard. The liquid in the impoundment never
reached a level that touched the concrete penmeter wall. based on daily visual inspections of the unit.
The concrete flood control protection perimeter wall must be removed for clean closure. All hazardous

- waste generator requirements of VHWMR Parts V and VI will be followed. Four randomly located

27



Equalizatioa Basia Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA [D No.VAL210020730

concrete chup samples will be taken from the wall and analyzed for Hazardous waste characteristics. [f
the chip samples do not exhibit any hazardous waste charactenistics the concrete may be disposed of in

accordance with VSWNMR, at a permutted CDD landfill.

3.7.3 Ancillary Equipment Decontamination and Removal

All ancillary equipment which is not decontaminated will be disposed- of based on analytic test resuits or
assumed to be a hazardous waste. The piping, drains, concrete, and pumps will be removed and
decontaminated or disposed of according to the VHWMR and VSWMR. Piping, valves, and pumps will
be dismantled and placed in a washdown station. Decontaminated piping can be disposed of as scrap
metal. The concrete sump and flow gate areas will be excavated, demolished, and disposed of in
accordance with the disposal options set forth in section 3.7.2. (the flood wall). If in good condition and
successfully decontaminated, pumps, valves, and piping can be placed in storage for possible tﬁmre use.
Pipes, pumps, concrete, and valves which cannot be decontaminated will be transported to a permitted
RCRA hazardous waste disposal facility by a permitted hazardous waste transporter. The matenals will
be transported by a permitted hazardous waste transporter to a RCRA approved hazardous waste treatment,
storage, or disposal facility. All hazardous waste generator requirements of VHWMR Parts V and VI will

be followed.

3.74 Removal of Sludges

Sludges were removed, treated and disposed of in accordance with VHWMR. Rainwater accumulated in

the basin after the sludges have been removed will be pumped into the headworks of the Biological

treatment Plant.
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3.7.5 Soil Liner Removal
The investigation/assessment described herein will be implemented to determine hazardous waste
characteristics assoctated with the one foot thick soil liner and to determine if clean closure of the soil

¢cement 15 achievable.

Data will be collected by performing the following tasks:
Collect sufficient data to determine the honzontal and vertical extent of contamination in the soil
cement liner. (This will entail sampling laterally, and possibly expanding the testing grid)
Collect sufficient data to calculate the quantities of the affected soil cement liner.
Statistically compare samples to representative background samples for designated closure

parameters to evaluate achievement of clean closure.

The soil cement liner will be tested for the established HCOCs according to the methods outlined herein.
[f found to exhibit a characteristic of hazardous waste, then the soil cement liner will be placed in plastic-
lined trucks or containers and transported to an approved RCRA hazardous waste, treatment, storage or
disposal facility by a permitted hazardous‘waste transporter. [f the soil cement liner does not exhibit
charactenstic but 1s statistically above the calculated background level the soil cement liner will be handled

in accordance with VSWMR.

The contingent closure plan may be implemented at any time Radford decides to abandon the clean
closure attempt. A determination of the appropriate point to discontinue excavation and begin

implementation of the contingent closure plan will be based on actual field conditions encountered.
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The Basin will be excavated as rapidly as possible to lessen the possibility of a precipitation event that
may transport contaminants through the unsaturated zone to the New River. Radford will schedule and
plan the excavation work appropriately after analytical testing of the soil cement liner to limit the
occurrence of contaminant transport due to exposure by excavation. Visually contaminated soil cement

liner may be excavated and removed as removal excavation progresses.

3.7.6  Subsoil Investigation

The investigation/assessment described herein will be implemented to determine whether residual
hazardous waste constituents associated with the wastewater leached into the underlying subsoils, and to
determine if clean closure of the soils is achievable. All hazardous waste materials excavated will be
transported by a permitted hazardous waste transporter to a RCRA approved hazardous waste treatment,
storage. or disposal facility. All hazardous waste generator requirements of VHWMR Parts V and VI will

be followed. Data will be collected by performing the same tasks outlined in the previous section.

The subsoils will be tested for the constituents in Table 3-1 according to the methods outlined. If subsoils
are found to exhibit a characteristic of hazardous waste, then the subsoils will be placed in plastic-lined
trucks or containers and transported to an approved RCRA hazardous waste, treatment, storage or disposal
facility by a permitted hazardous waste transporter. If the subsoils do not exhibit characteristic but is

statistically above the calculated background level the subsoils will be handled in accordance with

VSWMR.
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The contingent closure plan or a request to modify the closure plan to incorporate Risk Based Closure may
be implemented at any time Radford decides to abandon the clean closure attempt. A determination of
the appropriate pqint to discontinue excavation and begin implementation of the contingent closure plan
or request to modify the closure plan to wncorporate Risk Based Closure will be based on actual field

conditions encountered.

The Basin will be excavated as rapidly as possible to lessen the possibility of a precipitation event that
may transport contaminants through the unsaturated zone to the New River. Radford will schedule and
plan the excavation. work appropriately after analytical testing of the subsotl to limit the occurrence of

contaminant transport due to exposure by excavation.

38 Overview of Subsoil Testing Program

To show that a hazardous waste unit is statistically clean, a testing program is required which carefully
and adequately assures quality while mimimizing field and lab errors. Inadequate sampling and analysis
can lead to incorrect conclusions about a unit, and Radford will perform sampling and analyses in a
methodical and efficient manner to draw appropriate conclusions about the state of the subsoils. The
following soil sampling and analysis plan details the necessary sampling procedures and analysis methods

that will be employed to verify clean closure of the sotls.

This section describes the specific assessment protocols to be utilized to determine if clean closure can
be achieved for the EQ Basin subsoils. The methodology presented below is based on meeting the data
requirements outlined. Figure 3-1 shows the 1S grid nodes developed for the basin. The grid consists

of SO'x.SO' sections.
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Equahzation Basin Closure Plan (HWMU .10 & SWML. 10,
Radford Army Ammuanitica Plant. EPA ID No.\'A 1210020730

The plan described below was developed in accordance with sound standard statistical methods. All data
obtained will be reviewed. summanzed, and analyzed according to the methods described in this section.
Staustical techniques used throughout the analysis will be clearly explained and will be supported by citing
appropriate references. Full citations can be found in the References. The closure plan consists of the
followings aspects:

Background characterization

[nitial random sampling of the subsoils

Possible excavation, repeated sampling, or contingent closure

Repeat excavation and sampling or contingent closure‘

"Hot spot” sampling of the subsoils if random sampling indicates hot spots exist.

The initial random sampling will be conducted to determine if clean closure can be achieved and whether
soil removal will be required to achieve clean closure. A "hot spot” sampling approach may be used to
better delineate contaminated areas for excavation and subsequent disposal, depending on the results from
random sampling. The samples will be discrete samples. Radford Army Ammunition Plant reserves the
option, at any point during the EQ Basin subsoils assessment, to abandon attempts to demonstrate clean
closure and immediately implement contingent and contingent post qlosurc, or to request to modify the

closure plan to incorporate heaith based critenia.

The subsoils will be evaluated by collecting a minumum of seven soil borings, randomly distributed across

the grid nodes. Samples will be collected at the surface (0-3 inches), 6 inches, 12 inches, 18 inches, and
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24 inches. The samples will be analyzed by vertical stratum for the established hazardous constituents
of concern. (f analytical results of the surface samples are below the generated background cleanup goal,

the unit will be considered clean and no additional sampling and analysis will be performed.

If the surface samples' analytical results are statistically above background levels. each successive set of
samples (6 inches. 12 inches, 18 inches, 24 inches) will be analyzed until all sample analytes are
statistically below the background levels of constituents. The subsoils will be excavated to the depth

where all sample analytes are below the background levels.

Alternatively, Radford may choose to sample, test, and compare each one of the 15 sampling node
locations. The nodes located as "hot spots” by this testing will then be excavated to a point where the

sample analytes are below clean-up goals.

If random sampling indicates that contamination is widespread across the EQ Basin in a layer, then the
layer may be excavated without performing additional sampling to reduce sampling costs. On the other
hand, if it appears that contamination is localized, more sampling and testing may be performed with the

intention of reducing disposal costs.
If random sampling results in a node sample above the critical background value, then the entire

representative six inch lift must be excavated During hot spot sampling, only the node which exceeds

the critical value must be excavated. The excavation of "hot spot nodes” will be the entire 50'x50' gnd
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A sufficient number of samples will be analyzed to statistically confirm clean closure. Sample values will
be compared to the upper tolerance hmits as discussed in "Background Sampling”. Data values reported
as less than the Practical Quantitation Limit will be treated as one half (!4) the Practical Quantitation Limit
(PQL) unless the facility chooses another method in accordance with the methods outlined in Guidance

on Statistical Methods for Groundwater Data Analysis at a Solid Waste or Hazardous Waste Site, Virginia

Department _of Environmental Quality, Office of Waste Resource Management, 1994, and by the

procedures summarized in Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities,
Interim Final Guidance (Apnl, 1989).

If the samples taken at any level contain hazardous constituents of concern statistically above the
background levels, a decision may be made to continue sampling and excavation, discuss with VDEQ
health based performance standards, or to implement the contingent closure plan. A determination of the
appropriate point to discontinue excavation and begin implementation of the contingent closure plan or

discuss health based performance standards will be based on actual field conditions encountered.

38.1 Background Soil Sampling

Background conditions will be established as follows. Four background samples are the minimum number
to achieve statistically usable background data. VDEQ recommends 8 background sampling locations for
Radford's EQ Basin Closure. It is Radford's option to select more than eight background sampling
locations to.providc vanance in the statistical background. The sampling locations shall be in soil
geologically similar to the soil under the concrete EQ Basin liner. These background sample locations
will be selected from an area of the plant reasonably assumed (based on general knowledge of the area

and plant operations) to be uncontaminated by any industrial activities that could have resuited in past or
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present releases of hazardous constituents. Background soil sample results along with the quality
assurance.quality control (QA QC) documentation required by SW-846 will be submitted to the VDEQ
prior to pertormng statistical compansons for approval of background soul sample locations. All data will
be verfied via Data Quality Objectives (DQO). Data quality objectives must be met before performing
statistical companisons. The DQO verification process includes checking if the approprate analytical
method for each analyte was used, check if laboratory reported PQLs are appropriate, and are they below
the required performance standard. For example, the method with the lowest detection limit does not have
to be used once the performance standard (background) is established, as long as the method detection

limit is below that performance standard The DQO must be validated for the sampling data to be

statistically useful.

Standard statistical methods will be used to test assumptions of normality and to check for possible data
outliers; techniques supported by the statistical literature will be used, and relevant references will be cited;
(i.e, "QOutliers in Statistical Data,” V. Bamett and T. Lewis, 1984). For normality, Shapiro-Wilk test is
appropriate. For outliers, test methods presented in the EPA guidance on "Statistical Analysis of
Groundwater Monitoring Data at RCRA Facilities, Interim Final Guidance, Apnl 1989, page 8-11, or

ASTM Papers: E-178-80 & E-178-7S, Standard Practice for Dealing with Outlying Observations or other

procedures published in a peer reviewed Journal is appropriate.

Any outlier data identified will either be:
Replaced by data obtained in a subsequent supplemental background sampling effort;

Replaced by the sample value closest to the outlier value (if no further supplemental background

'sampling 1s conducted); or
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[f any other method(s) are identified to handle outliers. justification will be provided for the use

of the selected methodys).

Data transformations will be applied, as needed, to ensure that the key assumptions are met when
computing interval estimates and/or conducting hypothesis tests. We need to mention that data
transformation must be used cautiously when constructing tolerance and confidence intervals. For
example. depending on the data set, a log-transformation tolerance limit could be an entire order of
magnitude higher than the maximum value in the background sample. This is one reason why log-

transformation should not be used as a default procedure for parametric statistical test methods in detecting -
contamination. Therefore, the default method for determining the background value will be the highest

value of the background data, when the data i1s not normal or not log-transformed normal.

Radford Army Ammunition Plant reserves the option to take additional background samples for purposes

of determining whether collected data are non-nomal so that appropriate adjustments can be made.

Special handling will be required for samples with “"not-detected” values as the anmalytical result.
Therefore, the attached "Guidance on Statistical Methods for Groundwater Data Analysis”, version 2.0
dated August 10, 1995, will be used to determine the procedure for non-detects. The number and type

of non-detects will determine the procedure and thus numerical replacement for "not detected.”

After an appropriate assessment of the background data is conducted and the data are formally approved
by the VDEQ, a background critical value will then be calculated based on a one-sided upper tolerance

limit.

37




Equahizaton Basin Closure Plan (HWML .10 & SWMU. |0,
Radford Army Ammumtion Plant, EPA [D No.VA1210020730

3.8.2 Initial Physical Observation

Radford Army Ammunition Plant may observe physical signs of contamination including discoloration
of shbso:ls. odor. X-ray fluorescence (XRF), or others. [f physical signs of contamination are observed,
Radford reserves the option to excavate potentially contaminated subsoils until the physical signs of
contamination are no longer apparent prior to initial random sampling. XRF will analyze the soils samples
for total lead. The XRF data will be used to guide the excavation and aid in removal of contaminated
soils prior to initial random sampling. While XRF can be a screening tool for removal, all removed soils
must be appropriately characterized. Soil material shall be disposed of in accordance with VHWMR and

VSWMR.

3.8.3 Random Sampling
Random sampling is the preferred first sampling event strategy to minimize sampling cost and to
characterize the subsoils. The sample grid will be assembled by field personnel prior to sampling.

Wooden stakes or other suitable material will be used to mark all points along the sample gnid.

A minimum of seven (7) soil borings, distributed randomly across the 15 grid nodes will be advanced to
a depth of 24 inches. The seven nodes selected for sampling will be determined via use of a random
number generator. All seven samples taken will be analyzed for each of the hazardous constituents of
concern specified in this closure plan. Additional borings may be placed in areas of suspected

contamination. Samples will be collected at the surface, 6 inches, 12 inches, 18 inches, and 24 inches.
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{n the event that the contaminated soils cannot be practically removed. then the contingent closure plan
will be implemented. A determwation of the appropriate point to discontinue excavation and begin

implementation of the contingent closure plan will be based on actual field conditions encountered.

The surface samples will be collected using stainless steel hand corers. A stainless steel auger will be
used for collecting the 6, 12, 18, and 24 inch samples. The auger will be forced down into the soil and
vthen withdrawn. The bottom of the six inch soil layer will be placed in the sample container. If the
desired depth cannot be reached using the hand auger or if the soil is tightly packed, then a portable power
auger will be used for sample collection. Soil sampling will be performed in accordance with the

representative sampling methods contained in VHWMR Appendix 3.2.

A random approach as described in SW-846 will be used to select sampling locations within the gnd.
Seven samples will be collected from each 6 inch lift, unless results indicate more samples will be needed.
The equations in SW-846, Chapter nine, page 3 require calculating if enough samples were taken, which ‘
requires knowing a regulatory threshold value called "RT." The regulatory threshold value will be the
critical value, calculated from the backgmun@ using a tolerance interval statistic. If testing results indicate
more samples will be needed, this implies that the appropriate number of samples to collect for a lift is
found to be more than the actual number of samples taken. The statistical equations for random sampling
are shown in SW-846, Chapter nine, page 3. This random sampling approach discussed is based on a
statistical confidence interval method. Thus, for a particular clean closure parameter, if the equations are
satisfied for the number of samples, and the statistic of the individual random sample values is at or below
the established background or health based level, then the EQ Basin subsoils will be considered "clean”

with respect to that clean closure parameter and no further sampling for that parameter will be required.
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However. if the statistic of the individual random sample values is above the established background or
health based level. then the data will be evaluated for trends. Based on the random data generated.
Radford may decide to excavate the whole representative lift based on the data. decide to abandon the
clean closure attempt, or choose to further delineate any contamination via "hot spot” sampling (discussed

below). The decisions to move from one method to another will be based on actual field conditions

encountered.

3.84 "Hot Spot” Sampling

Based on the results of the witial random sampling, supplemental "hot spot” delineation sampling will be
conducted for all clean closure parameters. (However, as previously noted, Radford reserves the option
at any pomnt in the sampling process to abandon attempts to achieve clean closure and immediately

implement the Contingent Closure and Post-Closure Plans.)

With respect to the tolerance limit approach discussed herein as a hot spot methodology, many references

can be cited, but the method and numbers quoted in this section come from Handbook 91, Experimental

Statistics, United States Department of Commerce, National Bureau of Standards, issued August 1, 1963.
From this reference (specifically pages 2 through 14 subsection 2.5.3), the upper tolerance limit for a
normal distribution is as follows:

X=X, HK)s)
where. X, is‘the critical value computed for the one sided upper tolerance limit;

X... is the computed average of the background samples;

e

s is the computed standard deviation of the background samples; and,

K is a theoretically-determined value given in a table.
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The parameter K (or K, ) establishes the upper tolerance limit such that there is a 95% chance that
at least 93% of the time. the actual constituent background concentration will be below this upper bound.
The value of this parameter for eight samples (n=8) is 3.188. To establish clean closure of the soil. the
results ot the analyses of each sample will be compared to the upper tolerance limit for the HCOCs. [f
the values for each HCOC are below the respective upper tolerance limit, then the sample has been

demonstrated to be "statistically clean.”

The established statistical conditions are to be 95% confident that at least 99.75% of the background
population can be expected to lie below the cntical value, X,. Therefore, if a clean closure parameter
observed in a EQ Basin soil sample yields a value that exceeds X, then it will be concluded that the soil
(in the sample's representative location) is statistically greater than background and must be removed to

establish clean closure of the soil.

If implemented, the hot-spot delineation method will proceed as follows:

L. Additional sampling of the existing surface soil (0-6) inch layer will be conducted at the
remaining (15-7=8) eight grid nodes not previously sampled under the previous random sampling
effort. These additional samples will be analyzed for all clean closure parameters for which clean
closure was not confirmed under the previous random sampling effort.

2. For all 15 grid nodes sampled, independent comparisons will be made of each individual node

sample value to the background critical value (X,,).
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The parameter K (or K, ;) establishes the upper tolerance iimit such that there is a 95% chance that
at least 95% of the time. the acrual constituent background concentration will be below this upper bound.
The value of this parameter for eight samples (n=8) 1s 3.188. To establish clean closure of the soil. the
results of the analyses of each sample will be compared to the upper tolerance limit for the HCOCs. If

the values for each HCOC are below the respective upper tolerance limit, then the sample has been

demonstrated to be “statistically clean.”

The established statistical conditions Qre to be 95% confident that at least 99.75% of the background
population can be expected to lie below the critical value, X,. Therefore, if a clean closure parameter
obsérved in a EQ Basin soil sample yields a value that exceeds X, then it will be concluded that the soil
(in the sample's representative location) is statistically greater than background and must be removed to

1blish clean closure of the soil.

If implemented, the hot-spot delineation method will proceed as follows:

L. Additional sampling of the existing surface soil (0-6) inch layer will be conducted at the
remaining (15-7=8) eight grid nodes not previously sampled under the previous random sampling
effort. These additional samples will be analyzed for all clean closure parameters for which clean
closure was not confirmed under the previous random sampling effort.

2. For all 15 grid nodes sampled. independent comparisons will be made of each individual node

sample value to the background critical value (X_).
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The protocols detailed above will continue to be extended to soil layers below.
Discuss risk/'health based performance standards. and modify the closure plan to incorporate risk

based closure performance standards.

As previously stated. the facility reserves the option, at any point during the EQ Basin subsoils assessment,
to abandon attempts to demonstrate clean closure based on background, and propose a closure plan
modification based on health based performance standards with DEQ, or immediately implement

contingent closure and post-closure.

39 Field Quality Controi
To ensure the collection of representative samples, the following field quality control procedures will be

utilized during the closure operations.

Equipment blanks will be collected after every 20th sample. If equipment blanks indicate contamination,
then resampling will occur only if sample results are above cleanup levels. Samples will be analyzed for
the hazardous constituents of concem identified in this document. Laboratory quality control will be

according to the methods detailed in SW-846, Chapter 1, (as updated).

3.9.1 Sample Preservation and Maximum Holding Times

Soil samplcs' usually require no preservation other than storing at 4°C until analyzed. The maximum
holding times vary for different measurements. Table 3-2 provides the maximum holding times for certain
inorganic and organic analyses. Although these criteria were specifically designed and tested for water

samples, they are also applicable for soil sampling studies (Barth and Maso'ﬁ,_ 1984).
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TABLE 3-2 REQUIRED CONTAINERS AND MAXIMUM HOLDING TIMES FOR SOIL SAMPLES

with teflon liner

Name Coatatner Maximum Holding Time
lnorgaiuc Tests:  Acdity P.G 14 days
Alkality P.G 14 days
Ammonia P.G 28 days
Chenucal Oxygen Demand P 28 days
Cyanide, total and amenable to chiorination P.G 14 days
Metals: Chromium VI P.G 24 hours
Mercury P.G 28 days
Metals, except chromium VI and mercury P.G 6 months
Nitrate P.G 48 bours
Nitrate-nitrite P.G 28 days
Nitrite P.G 48 hours
Oil and grease G 28 days

| _Organic carbon P.G 28 days
Orthophosphate P.G 48 hours
Phenols G only 28 days
Phosphorus (¢lemental) G 48 hours
Phosphorus, total P.G 28 days
Sulfate P,G 28 days
Sulfide P.G 7 days
Sulfite P.G Analyze immediately
Volatile Organics 4 ounce, (120 ml) wide mouth glass 14 days

Semivolatile Organics/Organochlorine
Pesticides/PCBs

8 ounce, wide mouth glass with
teflon liner

Sampies must be extracted within 14
days and extract analyzed within 40
days following extraction.

Notes: Soil samples collected for purgeable organic compounds analyses shall be thoroughly mixed and containerized as soon
as possible after sampling. The samples shall be placed in the sample container so that no head space is left in the container after

the container 1s closed.
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3.9.2 Split Samples, Spiked Samples and Blanks
Blanks. split samples and spiked samples are collected to provide a measure of the internal consistency
of the sample collection and handling methodology and to provide an estimate of the components of
variance and the bas in the analytical process. Samples can be split to:

Provide a measure of the within sample vanability.

Provide matenal for spiking in order to test recovery.

Provide a measure of the sample extraction error.

The component of variation that is measured by a split sample is determined by the location of the sample
splitting. A field split measures errors associated with field handling and within sample variation. A split
of samples made in the laboratory for extraction purposes measures the extraction error (Barth and
Mason, 1984),

A true split of sediment. soil or sludge samples is almost impossible to accomplish under field conditions.
The difficulty of splitting a sample increases as the sample's moisture content increases. The sample
should be considered a duplicate sample, rather than a split sample (EPA Region [V, Standard Operating
Procedures and Quality Assurance Manual, 1986).

Spike samples are made by adding a known amount of a reference chemical to one of a pair of split
samples. The recovery of the analytical process is measured by comparing the analysis results of the
spiked sample with the non-spiked sample. The difference in results provides a measure of the analytical
bias.

Spike samples are difficult to prepare with soil material. Usually, the spike solution is added to the extract
of the soil. Utilizing this procedure avoids the problem of mixing, etc., but does not provide a measure
of the interaction of the chemicals in the soil with the spike nor does it provide an evaluation of the
extraction efficiency. Due to these constraints, field spikes are not commonly used (Barth and Mason,

1984). Field spikes will not be used in these investigations.

Blanks are collected to provide measures of various cross-contamination sources, background levels in the
reagents. decontamination efficiency and any other potential errors that can be introduced from sources
other than the sample. The blanks associated with field QA/QC include the trip blank, field blank and
equipment blank. A trip blank measures any contamination that may be introduced into the sample during
shipment of containers from the laboratory to the field and back to the laboratory. A field blank measures
input into the sample from contaminated air or dust. An equipment blank measures chemicals that may
have been in the sample container or on the tools after equipment decontamination is complete. '
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The SW-846 recommends that QA. QC samples be collected at least once with every analytical batch with
a minimum of once per twenty samples. This sampling frequency has also been stated in the document
Soil Sampling Quality Assurance Users Guide (Barth and Mason 1984).

Table 3-3 presents a breakdown of the recommended field QA QC procedures for soul sampling. The
contracting laboratory may desire to collect more QA/QC samples than detailed. Prior to sampling,
Radford will consult with the contracting laboratory about the appropriate QA/QC procedures. These
procedures will be in accordance with SW-846 (as updated).

TABLE 3-3 FIELD QA/QC PROCEDURES FOR SOIL SAMPLES
PROCEDURE COMMENTS

L. Field Field blanks are metal-and/or organic tree water aliquots that contact sampling equipment under

Blank tield conditions and are analyzed to detect any contamunation from sampling equpment, cross-
contamination from previously collected samples, or contamination from conditions during
sampling (i.e. airborne contaminants that are not trom the waste being sampled). One sample of
site tap water will be collected every day in which tap water is used for decontamination

purposes.
2. Duplicate Field duplicates are employed to document precision. The precision in sample duplicates is a
Samples function of the variance of waste composition. the vanance of the sampling technique, and the

variance of the analytical technique. Duplicate samples should be collected in the field by
aliquotting a sample into separate containers. One duplicate sample will be collected for every
twenty samples. The containers should be labeled as duplicate samples.

3. Trp Trip blanks are used to detect any contamination or cross-contamination during handling and

Blanks transportation. Trip blanks should accompany sample containers to an from the field The
appropriate trip blank containers should be filled with analyte-tree water. Preservations and
additives will be added as required for each parameter group. Trip blanks should be sealed and
stored in an ice chest where real samples will be stored and transported. A pair of trip blanks
will accompany each cooler containing empty or filled volatile sample contamners.

4. Equipment | An equipment blank should be prepared for ¢ach parameter group sampled where a panicular

Blanks piece of sampling equipment was employed for sample collection and subsequently
decontaminated in the field for use in additional sampling. The equipment blank should be
composed in the field by collecting, in the appropriate container for the parameter group, a
blank water rinse from the equipment (auger. pump tubing, etc.) after execution of the last step
of the proper field decontamination protocol. Preservatives or additives must be added to the
equipment blank where appropriate for each parameter group. The type and frequency of these
samples are specified withun the text discussing the extent of contamunation sampling.

NOTES:
1) Reference: SW-846, Chapter Nine, Pages Nine 61-63; Chapter One Page 1-10. )
2 Field QA/QC samples should be collected at least ouce with every analytical batch with a munimum of once

per twenty samples.
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3.9.3 Sampling Equipment Decontamination

All non-disposable sampling equipment will be decontaminated between each sample. Those sampling
implements which cannot be decontaminated effectively will be containerized and properly disposed of
based on sample analvtical results.

The decontamination of sampling equipment (hand auger. scooplula. trowel, etc.) will be performed as
tollows and follows the decontamination procedures for sampling equipment (EPA Region IV, Standard

Operating Procedures and Quality Assurance Manual, 1986.):

l. Clean with tap water and a soap solution (A phosphate-free laboratory detergent such as Alconox,
Ahquinox, Liquinox will be used for cleaning) using a brush if necessary to remove particulate

and surface ftilms.

2. Rinse thoroughly with Radford's potable water.
Rinse thoroughly with deionized water,
4, Rinse thoroughly with organic-free water and allow to air dry as long as possible. [f organic-free

water 1s not available, allow equipment 1o air dry as long as possible. Do not rinse with distilled

ot deionized water.

All rinsate waters will be contained and analyzed for the constituents of concem prior to discharge.
Disposal of rinsate will be performed based on sampling results and in accordance with the VHWMR.
All sampling equipment will be decontaminated prior to sampling, between sample depths, and between
samples unless new or dedicated (i.e. used only for one sample) equipment is used. Sampling equipment
will be disposed of as hazardous waste at the conclusion of the sampling program, where appropnate.

Large equipment used for closure activities will be cleaned prior to its use on site. The decontamtination
of the larger sampling equipment will occur in a temporary constructed decontamination area. A 20-ft
x 30-ft area will be graded with at least a 2% slope towards one comer of the area. The area will be lined
with an appropriate plastic liner to prevent infiltration of decontamination water into the soils. The area
will drain into a polyethylene container. Rinsate and other wastes generated during decontamination will
be placed into S5 gallon drums. This proposed decontamination area has been designed so as not to meet
the defiition of a surface impoundment. Following closure, the large sampling equipment will be
decontaminated using steam cleaning followed by a potable water rinse.

All wastes generated during the decontamination process will be accumulated in 55 gallon drums for less
than 90 days accumulation.
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The decontamination area's synthetic liner will be disposed of in accordance with the VHWMR and
VSWMR. If analytical results show the liner 1s a hazardous waste by charactenistic, then the liner will
be transported via a Virginia permitted hazardous waste transporter and disposed of off-plant at an
approved hazardous waste facility. if it is not hazardous. it will be disposed of in a permitted debris or

sanitary landfill.

The rinsate collected during the decontamination process will be transferred to 55-gallon drums for storage
until test results are received. If the water in the drums tests to be hazardous, it will be accumulated
according to VHWMR, § 6.4.E., transported via a Virginia permitted hazardous waste transporter and
disposed of off-plant at an approved hazardous waste facility. If it is not hazardous, it will be disposed
of in the biological waste water treatment plant with VDEQ approval. Equipment blanks will be collected
for decontamination quality control.

394 Sample Handling

Each sample jar should be clearly labeled with an identifying number, the point of sampling as
documented on a diagram of the area, the time and date of sample collection, the name of the individual
responsible for sample collection, and the parameters for analysis.

When the sample jars are shipped to the laboratory, a seal will be placed on the shipping container in such
a way that the containers cannot be opened in transport without breaking the seal.

A chain-of<custody record will be maintained to document the responsibility for sample possession from
the time of collection until the analysis is completed.

A field log book will be maintained. The sample location, the time, date, parameters for analysis, and
approximate volume of each sample will be recorded. The appearance of the sample, the conditions at
the time of sampling and any other relevant field observations will be recorded.

3.10 Sample Custody
Sample identification and chain-of-custody establishes the documentation and control required to identify
and trace a sample from collection to completion of analysis. Sample identification and chain-of-custody
will be maintained during all closure activities conducted at Radford Army Ammunition Plant through the
following chain-of-custody procedures and documentation:

Sample labels. which prevent misidentification of samples;

Custody seals to preserve the integrity of the sample from the time it is collected until it is opened

in the laboratory;
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Field logbook and pictures to record information about closure activities and sample collection;
Chain-of-custody record to establish the documentation necessary to trace sample possession from
the time of collection to laboratory analysis; and

Sample analvsis request sheet to inform the laboratory of pertinent information noted in the field

logbook.

The purpose of these procedures is to ensure that the quality of the sample is maintaned during its
collection, transportation, storage and analysis. A sample is in custody if it is (1) in someone's physical
possession or view, (2) locked up, or (3) kept in a secure area that is restricted to authorized personnel.
As few persons as possible should handle samples in the field The sample collector is personally
responsible for the care and custody of samples collected until they are transferred to another person. The
site team leader for the closure activities will determine whether proper custody procedures were followed
during field work and decide if additional samples are required.

3.10.1 Sample ID

[dentification sample labels are to be attached to the field sample containers. Gummed paper labels or
tags should be used. The tags should contain the following information:

1. Name of collector

2. Date and time of sample collection

3. . RAAP-#10-XX-YY-ZZ
where: RAAP = Site name (RAAP)
#10 = Ut Number
XX = Gnd Location Number
YY = Sample Depth (As depth below datum, i.e., bottom of concrete liner)
ZZ = Special Code as follows:
01-Normal Sample
02-Duplicate Sample
03-Field Blank
04-Trip Blank
4, Type of sample with brief description (ie., grab, composite, background, soil, liquid, concrete,

bedding material; random, "hot spot”, decontamination test, etc.)

Sample information will be printed on the label in a legible manner using waterproof ink. The
identification on the label must be sufficient to enable cross reference with the laboratory logbook.
Sample labels will be affixed to the sample containers prior to or at the time of sampling. The labels will
be filled out at.the time of collection. Custody seals are reprinted adhesive-backed seals with security
slots designed to break if the seals are disturbed. Seals are placed over the cap of the individual sample
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bottle and in as many places as possible on shipping containers. The seals will be atfixed to the sample
bortles and shipping containers betore the samples and containers leave the custody of the sampling
personnel.  The custody seals will at a minimum contatn the following information:

Sample number (This number must be tdentical with the number on the sample label)

Name ot collector

Date and time of sampling

Place of collection

Field logbooks are necessary to provide sufficient data to enable field participants to reconstruct events
that occurred during the closure activities. All pertinent sampling and field survey information will be
recorded in a logbook. All logs will be kept in a waterproof bound notebook with numbered pages (8-1/2
by |l inches). All entries will be printed in waterproof ink. No pages will be removed and corrections
will be made by drawing a single line through the incorrect data and initializing and dating the correction
that was made to the side of the error. Entries in the logbook should contain at a minimum the following

information:

Location of sampling point (and location codé¢ XX-YY-ZZ as stated above)-
Name and address of field contact

Type of waste (i.e. soil, sludge, wastewater)

Suspected waste composition, including concentrations (i.e, D00S8)

Number and volume of samples taken

Purpose of sampling (i.e. contract number, closure activities)

Descnption of sampling point and sampling methodology

Date and time of collection

Collector's sample identification number

Sample distribution and how transported (i.e. name of laboratory, UPS, Federal Express)
References, such as maps or photographs, of the sampling site

Field observations

Any tield measurements made (i.e. pH, conductivity)

Signatures of personnel responsible for observations

A chain-ofcustody record will accompany every sample. The record should contain the following

information:

Sample number

Signature of collector

Date and time of collection

Place and address of collection

Waste type

Signature of persons involved in the chain of possession
Inclusive dates of possession
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Documentation of a photograph s crucial to us validity as a representation of an existing situation,
Theretore. the following information regarding photographs will be recorded in the Field Logbook:

Date. ttime. location of photograph

Photographer

Weather conditions

Reasons why photograph was taken

Sequential number of photograph and the film role number

Camera lens system used
Once the photographs have been developed, this information will be recorded on the back of the
photograph.

Photographs cannot be readily taken without the permission of Radford Army Ammunition Plant's
Commanding Officer. Thus, prior to closure activities, a request will be made to the Commanding Officer .
asking for permission to photograph the closure activities.

A sample analysis request sheet will accompany the sample on delivery to the laboratory. The person
who collects the sample will complete the field portion of the form. All pertinent information recorded
in the field logbook will also be included on the sample analysis request sheet. The laboratory portion
of the form will be completed by laboratory personnel. The following minimal information will be

recorded:

Name of person receiving the sample
Laboratory sample number

Date and time of sample receipt
Sample allocation

Analyses to be performed

All samples will be delivered to the laboratory as soon as practicable (usually within 1 or 2 days after
sampling and samples must always be kept at 4°C). The sample will be accompanied by a cham-of-
custody record and also by a sample analysis request sheet. The sample will be delivered to the laboratory
personne! who is authorized to receive samples,

Sampling locations at the EQ basin will be marked with stakes and surveyed to determine the coordinate

and elevation where possible. Once the stake is marked and in place, the area will be photographed. The
stake will be marked with the appropnate station and/or sample number.
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Samples collected from each location. other than those collected for on-site field measurements or
analyses, will be identified by using a standard label which is attached to the sample container.

For samplhing packing and shipping. Radford Army Ammunition Plant will comply with the U.S. Postal

Service Regulations. Department of Transportation Regulations and/or the Virginia Regulations Govemning

Transportation of Hazardous Matenals.

3.11

Data Reporting

During the EQ Basin Closure. the following data reporting will be conducted:

3.12

Background soil sampling results along with the QA/QC documentation required by Chapter | of
SW-846 will be submitted to the VDEQ prior to performing statistical comparisons for approval
of background soil sample locations.

Upon completion of the sub-soil assessment sampling, the data will be tabulated and the required
statistical comparisons performed. The results will be submitted to the VDEQ for review. Based
on the results. either:

Clean closure will be achieved and the corresponding closure certification report will be prepared
and submitted to the VDEQ.

Additional soil removal efforts will be conducted in an attempt to achieve clean closure.
Contingent closure and post closure will be implemented as detailed in this plan.

Groundwater Closure

Groundwater at the EQ Basin has been monitoring since 1981. An up to date monitoring plan was
established in 1992 when the Part B Application was submitted. Background data was submitted in May
1995 to DEQ. The subsequent quarterly statistical data was submitted in the Fall of 1995. The
Groundwater Quality Assessment Plan shall be the document that regulates groundwater closure at this

site.

Groundwater will be monitored in accordance with the Groundwater Quality Assessment Program (as

updated) until:

Clean closure for both saturated soils (groundwater) and unsaturated soils (subsoils) have been

demonstrated; or,
A post-closure care permit is obtained for the unit.
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The specific procedures and criteria for determuning “clean” closure with respect to groundwater will be
specitied in the groundwater quality assessment plan (as updated). The procedures for determining clean
closure tor groundwater are outlined n detail in the groundwater quality assessment plan.
Background concentrations will be established for all wells, and for all constituents in Table 3-1.
For each parameter on the "clean” closure list, specific statistical methods listed in the
groundwater quality assessment plan will be used to make statistical comparisons.

3.13  "Clean’ versus "Dirty" Closure and Post Closure Permitting (if required)

Alfter the approved statistical well data comparison and subsoil sampling is performed and analyzed, the

following three scenarios are possible:

1. If “clean" closure with respect to both the soil and groundwater is achieved, then no further
groundwater monitoring will be required and a post closure permit will not be required.

2. [f the soils- are determined “clean” closed and the groundwater is not "clean" closed, then the
groundwater will have been determined to have been contaminated. Therefore, quarterly sampling
of the groundwater will be required, pursuant to the VHWMR § 9.5.D, during the post-closure

care period and a post closure permit will be required.

3 If the soils are not clean closed and the groundwater is determined to be clean closed. then
monitoring of the groundwater will be required pursuant to the VHWMR § 9.5.C and 10.5, during
the post-closure care period. In addition, a final cover system will be placed over the area to
address non-clean closure of soils and a post closure permit will be required.

The reader is referred to the separate Groundwater Quality Assessment Plan for further details on the
groundwater monitoring system and groundwater sampling/analytical protocols.

3.14  Certification of Closure

Radford Army Ammunition Plant will provide for an independent licensed Professional Engineer in the
Commonwealth of Virginia to verify that the EQ Basin was closed in accordance with this closure plan.
The independent engineer's certification will include all documentation such as daily reports, test results,
observations, photographs, etc. which demonstrate that the closure was completed in accordance with this

approved plan.
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The certification of closure will be submitted. by registered mail. to the Director of the Commonwealth
of Virgimia's Department of Environmental Quality. The certification will be submitted within 60 days
of the completion of final closure. The certification will be signed by both the independent licensed
Protessional Engineer and the responsible official for Radford Army Ammunition Plant.

3.15  Closure Schedule

Eftforts to closure the unit in accordance with the approved closure plan will commence immediately upon
receipt of approval from VDEQ. The regulations require that the final closure of a hazardous waste unit
be completed within 180 days of receipt of the Commonwealth of Virginia's written notice of approval
{(VHWMR Section 10.6.D.2). The regulations also state that an extension to the closure process may be
approved by the Commonwealth of Virgima if the final closure activities will take longer than 180 days
(VHWMR Section 10.6.D.2.a(1)). Table 3-4 shows the proposed closure schedule.
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TABLE 34 CLOSURE SCHEDULE DURING CLEAN CLOSURE ATTEMPT

_———__-—_————__—T___

Act i\’ll‘x Day

Closure Plan Approved 0

Sample Background: Calculate Background Critical Value: Submit Results to VDEQ 20
tor approval ot hackground (DEQ response 7 days)

Remove and Decontaminate Piping, Pumps, Concrete 10
Take Soil Samples in Subsoil Assessment 40
Receive Lab Analyses/ Statistical Analysis and Submit to VDEQ 60-160
Remove contaminated soil/ resample/ or contingent close 60-160
Receive Additional Lab Analyses/ Statistical Analysis and Submit to VDEQ 60-160
Submit Mon;hly QA/QC Reports as Work Continues monthly
Remove contaminated soil/_resample/ or contingent close 60-160
Repeat Sampling and Excavation as Necessary to "Clean" Close or submit a letter to 160
VDEQ and go to Contingent Closure Plan

Equipment Decontamination : 161
Receive Lab Analyses of Pre- and Post- Rinses 170
Submit Final Report of QA/QC on Work Performed 180-240

Should an extension be required to perform the necessary tasks, Radford will inform VDEQ of the need
for an extension prior to moving off schedule. Please see the contingent closure plan's contingent closure
schedule for estimates of construction times.

3.16  Clean Closure Excavation Filling
Once any contamination has been removed, the excavation will be back-filled with clean soils, graded to
promote positive drainage, and re-vegetated. '



Equalization Basia Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammumtion Plant. EPA [D No.V'A 1210020730

4.0 CONTINGENT CLOSURE PLAN

4.1 Introduction

In the event that all contaminated soils cannot be practically removed. Radford will notify the Virginia
Department of Environmental Quality. Waste Division and begin implementation of the following

contingent closure plan and the contingent post-closure plan.

Knowledge of the EQ Basin, plus knowledge gained from attempting clean closure will be utilized in
determining the area and boundanes of the landfill. The entire open area will be covered by the RCRA
cap. If. dunng cap construction, additional information becomes available, cap coverage will be extended
or reduced accordingly. All changes to the cap boundaries will be fully documented.

4.2 VHWMR Contingent Closure Plan Requirements (VHWMR Sections 10.10.1.1.b and
10.10.1.3.a(1))

Contingent closure plan requirements are outlined in VHWMR Section 10.10.L.1.b. These requirements

consist of three main ¢clements: (1) elimination of free liquds; (2) stabilization of remaining wastes to

a bearing capacity sufficient to support a final cover; and (3) construction of a final cover designed and

constructed to:

Provide long-term minimization of the migration of liquids through the closed pond;
Function with minimum maintenance;

Promote drainage and minimize erosion or abrasion;

Accommodate settling and subsidence so that the cover's integrity is maintained; and
Have a permeability less than or equal to the permeability of any native subsoils present.

43 Contingent Closure Implementation ]
All free liquid will be removed, characterized, and disposed. Any sludge, soil liner, associated concrete
structure. piping and bedding materials will be removed. Contaminated subsoils will then be removed as
practicality dictates and as detailed in the closure plan. A final cover will then be installed if clean closure
is no longer to be attempted or is no longer economically feasible.

4.4 Final Cover Design

A typical schematic of the multi-layer RCRA cover is illustrated in Figure 4-1. The cover will contain
three layers. From the surface down these are: a top layer consisting of vegetation and soil; a soil
drainage layer. and a low-permeability bottom layer. The design requirements for each layer are discussed

below.
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3-5% tlopes

Perimeter drain

Interior backtilled with clean sotl

RCRA CAP

2 feet of unspecitied erosion protection
fep six tnches can sustiain native vegetation

10 oz non-woven geotextile for separation

Drainage layer (minfium 1x10e-2 cm/s)

10 o1 non-woven geotextile protectiion
E—————— 60 mIi! HDPE or 30 mil PVC membrane

2 feet of clay (1x100~7 cm/3)

FIGURE 4-1 RCRA 2-1-2 CAP
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44.1 Plans and Discussion

Available information from previous closure activities will determine the boundary of the landfill. All
changes to the area capped will be documented with photographs and surveyed so the final as-built
drawings are accurate. Photographs also will be taken to document each stage of cap construction. An
independent. protessional engineer registered in the Commonwealth of Virginia will be on-site during all
cap construction activities to ensure that the cover system is constructed in accordance with this closure
plan. The Quahty Control/Quality Assurance (QA/QC) Plan discussed this document will be followed
during cap construction; the contractor's quality control officer (CQCO) will maintain complete QA/QC
records as outlined.

44.2 Specifications

The construction specifications for this closure plan are to be provided in a report, Specificarions for EQ
Basin Closure, once it is decided that clean closure will no longer be attempted and submitted to VDEQ
from Radford. in accordance with the schedule. In the case of conflicting information between the
construction specifications and the closure plan, the closure plan will take precedence. Radford Army
Ammunition Plant will develop final construction drawings and specifications for the EQ Basin final
cover. These construction drawings and specifications will meet the design requirements detailed herein
Also, Radford will finalize the Construction Quality Assurance (CQA) plan for the final cover system.

The following sections, at a minimum, will be included in the construction specifications:
General Paragraphs
Clearing and Grubbing
Excavation
Filling
Clay Cap Placement
FML Cap
Geofabrics
Drainage Layer Construction
Erosion Layer Construction
Erosion and Sediment Control
Leachate Collection and Removal System
Decontamination Area Construction
Fencing
Turf
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Cast-in-Place Concrete { Minor Construction)
Signs
Groundwater Monitoring System

The tollowing plan sheets will be submitted to VDEQ:

Cover Sheet

Pre-Closure Conditions

Existing Conditions

Final Grading Plan

Gas. Leachate. and Groundwater Monitoring Plan Sheet
Erosion and Sediment Control

Cross Section of EQ Basin

Details

44.3 Cap Design

Closure will be initiated by grading the site to slopes between 3-5 percent and constructing a RCRA cap
to cover all areas where waste is left in place. The landfill cap will consist of a 24-inch clay liner with
a maximum permeability of 1 X 107 cm/sec, a 60-mil high density polyethylene (HDPE) flexible
membrane cap (FMC) in direct and uniform contact with the clay liner, a 10-ounce geotextile fabric filter.
a 12-inch drainage layer designed to maintain less than 12 inches of head above the FMC, a second 10-
ounce geotextile filter fabric. an 18-inch erosion layer, and a 6-inch topsoil layer which can sustain native
plant growth.

44.4 Cap Foundation

The site will be cleared of existing vegetation in preparation for placement of the RCRA cap.

[t will be graded to provide a slope of 3-5 percent over the area. Clean backfill will be obtained from an
off-site borrow area to establish the base for the cap.

44.5 Settlement Potential

Since all the waste matenals and containment structures will be removed from the EQ Basin prnor to
placement of the cover, the foundation material beneath the cover will be compacted soil fill. [nstallation
of the cap will not introduce loading rates on the foundation in excess of those historically observed. For
these reasons, the potential for further settlement, consolidation, or creep of these foundation materials 1s
minimal. Each soil layer of the cover is compacted as it is placed and it is therefore not anticipated that
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objectionable settlement of the cap will occur. Settlement 1s not anticipated in the final cover and thus
the abihty of the cap to minimize nfiltration should not be compromised.

The average depth of frost penetration in the Radford area is 15 inches (EPA). The top layer (the soil and
root zone layer) will be constructed at a thickness of 24 inches. Frost penetration will only extend into
the top layer ot the cover and not to the low permeability compacted clay layer. Frost will not adversely
affect the cover performance.

44.6 Bearing Capacity and Stability

The existing area is judged to have sufficient bearing capacity for the cap system. The HDPE cap material
was selected for its flexibility and durability in the event settlement does occur. Preparation and
placement of a protective bedding layer is required to cushion and support the FMC. The compacted
subgrade and protective bedding layer will support the FMC and protect it from iregularities in the
foundation soil during the post-closure period. The bedding layer for this RCRA cap is the uppermost
lift of the clay layer. This bedding matenal will be free of rock. fractured stone, debris, cobbles, rubbish,
and roots. The surface of this layer will be fine-finished with a vibrating roller prior to placement of the
FMC.

A 10-ounce, non-woven polypropylene geotextile filter fabric with a puncture resistance of at least 600 N
will cover the FMC and prevent penetrations from angular stones in the drainage layer.

The upper bedding layer will be placed soon after installation, seaming, and seam testing of the FMC.
As sections of the FMC are approved by the CQCO and Radford representative, placement of the drainage
layer will begin. No vehicles will be allowed to drive directly on the FMC. The geotextile and drainage
layer stone will be placed on the FMC with the drainage stone spread to its full depth before vehicles are
driven on the FMC. The drainage stone layer will be used as a bridge for equipment movement on the
FMC. The drainage stone will be placed at the base of the slopes and pushed up the slopes to minimize
damage to the underlying geotextile and FMC. Equipment used in construction of the cap will be limited
to 6 psi or less ground contact pressure. Materials will be placed on the liner using only wide tracked

vehicles.

As sections of the drainage layer are completed. the second geotextile fabric filter will be placed followed
by the 18-inch erosion and 6-inch topsoil layers.

The QA/QC Plan discusses inspections, monitoring, and testing needed to ensure the foundation is
properly installed to support the FMC.
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4.4.7 Cap System

The cap will be constructed and closure will proceed as tollows:
The site will be cleared and grubbed (as necessary) to ensure adhesion between the existing sotl
and the cap system. Backfill will be placed to establish the slopes for the cap system.

No gas vents will be required due to the removal and nature of the waste.

A 2-toot thick low-permeability clay barrier with an in-place saturated hydraulic conductivity of
no more than 1 x 10" cmvsec will be constructed over the cap foundation to provide a base for
the flexible geomembrane liner and minimize liquid infiltration should the geomembrane fail.

A geomembrane liner will be placed on the clay layer to prevent infiltration of precipitation
through the cover and into the underlying waste. The geomembrane cap will provide maximum
flexibility to conform with any settlement which may occur. The liner will be textured to provide
added stability to the side slopes and allow increased friction necessary for support of the drainage
media. The liner will have enough tensile strength and durability to withstand the applied force
of the topsoil layer for the duration of the closure and post-closure periods without breakdown or
reduced ability to perform as designed.

A 10-ounce per square yard non-woven geotextile fabric filter, designed to protect the FMC from
puncture by the overlying drainage layer, will serve as the upper bedding layer for the FMC. The
synthetic filter material will be non-woven polypropylene mat with sufficient tensile strength and
durability to withstand the applied force of the drainage and soil layers for the duration of the
closure and post-closure pertods without breakdown or a reduction in its ability to perform as
designed.

A 12-inch drainage layer of VDOT No. 8 clean crushed stone (containing no calcium carbonate)
with a minimum permeability of at least 1.1 cm/sec will be placed on the geotextile. This layer
is designed to remove surface water which infiltrates the top layer and maintain a head of less
than 12 inches on the FMC.

A geotextile filter layer designed to allow surface water infiltration and separate the overlying soil

layer from the underlying drainage layer will be placed over the drainage layer. The filter layer
will be an 10 oz/sy non-woven geotextile fabric filter designed to prevent clogging of the drainage
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layer. The synthetic filter matenial will be non-woven polypropylene mat with a minimum
permuttivity of 0.8:sec and tensile strength and durability to perform as designed throughout

closure and post-closure.

An 13-inch crosion layer ot common fill will be placed over the geotextile filter fabric and
drainage layer. A 6-inch layer of topsoil capable of sustaining vegetation will be placed over the
erosion layer. These soil layers will protect underlying layers from mechanical and frost damage.

The entire area will be seeded to stabilize the soil and prevent erosion. Seed will be applied at
a rate of 200 lbs/acre in the following percentages:

Kentucky 31 on Turf Type Tall Fescue 95-100%

Kentucky Bluegrass 0-5%

Fertilizer (10-20-10) will be applied at 28 1bs/1000 square feet (sf) and lime (pulverized agricultural grade
limestone) will be applied at 90 1bs/1000 sf. All seeding operations will be conducted in accordance with
the Virginia Sediment and Erosion Control Handbook, Third Edition (1992).

448 Clay Liner

A 2-toot thick low-permeability clay barrier will be constructed over the cap foundation to provide a base
for the flexible geomembrane liner and to reduce liquid infiltration should the geomembrane fail. The clay
soil used in the liner will be free of rock, clods, and soil, debris with a minimum of 20% fines (20%
passing the No. 200 sieve), maximum of 10% retained on the No. 4 sieve, plasticity index between 10 and
35 percent, and maximum in-place permeability of | X 107 cnvsec. The layer will be placed in 6-inch
lifts and compacted to 95% of its maximum dry density and within 2 to 4 percent wet of optimum
moisture content as determined in the Standard Proctor test (ASTM Method D-698). In-place hydraulic
conductivity will be measured using the two-stage borehole method.

If the water content of the clay borrow is less than specified during the design, water will added by
spraying from a truck or large hose before the clay is compacted. Adequate curing time must be allowed.
[f the clay is too wet, it will be allowed to dry before compaction. Efforts will be made to reduce clod
size during excavation and placement to achieve the required permeability. The clay will be compacted
using equipment such as sheepsfoot rollers to achieve the required compaction/permeability and bonding
between lifts. The surface of each lift will be scarified so there will be an adequate bond with the lift
ahove it. The edges of the lifts will be beveled or overlapped to ensure complete coverage. The final lift
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of the clay layer will be compacted with a steel drum roller to obtain a uniform. smooth surface for the
'MC. To prevent drying resulting in cracking. the clay layer will be kept moist until the geomembrane
s placed. The maximum siope of the capped area 1s 2.5%. Material will be placed at the toe of the slope
and worked upward to the top.

The low permeability layer must be entirely below the maximum depth of frost penetration estimated for
the area in which the facility 1s located. According to the EPA. the frost depth is approximately 15 inches
in the Radford area. The top of the clay liner will be 3 feet below grade which is well below the frost
penetration depth.

A small-scale construction test pad will not be constructed on the cap because of the relatively small size
of the £Q Basin.

4.4.8.1 Clay Material Specifications

The 2-foot clay layer of the cap will be constructed of borrow materials. The material must possess an
ii-place recompacted coefficient of permeability (k) equal to or less than 1x107 cmv/sec. Testing and
inspection methods necessary to ensure this in-place permeability are detailed in the subsequent sections.

The clay material will meet the following requirements in order to be classified as select clay fill for use
in construction of the clay liner.

Clay will be classified according to the Unified Soil Classification Systemn (USCS) as CH or CL
(ASTM D 2487-83). A liquid limit of at least 30, plasticity index (PI) equal to or greater than
15, and a fines content of greater than 50% passing the No. 200 sieve will be considered for
proper classification.

Select clay ftill materials will be reasonably free of gypsum, ferrous, and/or calcareous concretions
and nodules, refuse, roots, or other deleterious substances.

4.4.8.2 Preconstruction Testing

All soil 10 be used for construction of the clay cap will be inspected by the CQA inspection personnel.
Rock fragments, boulders and cobbles contained in the soil will not exceed 3 inches in any dimension.
Material will be inspected to remove limbs, roots, and other deleterious materials to the extent practical.
Continuous and repeated visual inspection of the materials being used will be performed by the Contractor
to ensure that proper soils are being used.
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The Quality Assurance tests specified in the tollowing tables will be performed on material proposed for

liner construction at the specitied trequencies and whenever a change in material occurs. Tables 4-1 and

4-2 delincate the quality controls for construction of the two foot thick relatively impermeable clay cap.
TABLE 4-1 CLAY BORROW SOURCE TESTING

Factor 10 be Inspected CQA Inspection Method, Test Sampling Frequency
CGram Size Analysis ASTM D-422 and ASTM D-1140 ! per 1000 CY
Moisture Content ASTM D-2216 | per 1000 CY
Specitic Gravity ASTM D-854 1 per 5000 CY
Sols (lassitication ASTM D-2487 1 per 5000 CY
Atterburg Limits ASTM D-4318 1 per 5000 CY
Moisture Density Curve D-698. D-1557, and/or reduced 1 per borrow source

proctor (1S blows per inch)

Lab Permeability ASTM D-5084 1 per 10.000 CY

TABLE 4-2 TESTING METHODS AND FREQUENCIES DURING CONSTRUCTION OF THE LINER

Factor to be Inspected CQA I[nspection Method . Sampling Frequency
Clay Layer Thickness Observation and Field Measurement SNift
Moisture Content ASTM D-3017, D-4643, D-4944, or Snift
D-4959 calibrated against ASTM D-
2216
Density ASTM D-2922 or D-2937 calibrated SNhift
against ASTM D-1556 or D-2167
Classification ASTM D-2487 11ift
Atterburg Limits ASTM D-4318 1l
In-situ Permeability Two-Stage Borehole Test, ASTM 3
Draft Test Method
Lab Permeability ASTM D-5084 ift

The moisture/density relationship to control actual field placement of the clay cap will be established using
a laboratory procedure. The coefficient of permeability relative to minimum compaction will be

determined in the laboratory as follows:

A samble of the selected material which will be used to construct the clay cap will be taken to

the laboratory.
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A standard moisture-density curve will be developed to determine optimum muoisture content and
maximum dry density of the compacted soil in accordance wath the Standard Proctor Test. ASTM
NAYR,

A sample will be compacted at or above optimum muisture content to a density of not less than
90% of the maximum dry density.

Permeability tests will be conducted in accordance with ASTM D 5084 to determine the
coefficient of permeability (k). If k is less than [x107 cmsec., the soil will be placed in
accordance with the permitted plans at a density of not less than 90% of the maximum dry density
(as determined in ASTM D6Y8). If k is greater than 1x107 cm/sec. the soil will either be
considered to be unsuitable and another source(s) will be located and tested, until the permeability
requirement is met. or a series of tests varying moisture content and density will be conducted to
determine an alternate moisture or density standard which conforms to the specified maximum

permeability.

4.48.3 Clay Cap Construction
Select clay fill material will be applied such that the lift thickness (after compaction) will be no greater

than 6 inches. Thinner lifts are permissible. Prior to compaction, each lift of select clay fill material will
be thoroughly diced to provide soil particle sizes less than 4 inches in diameter. Equipment or truck
traffic on the surface will not be permitted during the period between scarifying and placement of the
following lift. In order to ensure that the clay liner becomes one continuous mass of clay from bottom
to top of the liner, the surface of each lift must be maintained at the specified moisture content and it must
be scarified (lightly chopped with a disc), not smooth, when covered by the succeeding lift..

After scarifying of the underlying lift, representative samples of the new lift will be taken and tested for
moisture content prior to any compactive efforts. If the moisture content is within the specified range
{range determined by laboratory testing of borrow source), compaction may begin. [f the moisture content
is outside of this range, the select clay fill will be wetted or dried and reworked accordingly. The select
fill should be sprinkled or sprayed with water (most probably from a water truck) and dozed, wind-rowed.
and/or disc-plowed to uniformly increase moisture content of the clay if the material is below the optimum
moisture content. The select clay fill should be dozed. wind-rowed, and/or disc-plowed to help air dry
the clay if the moisture content is too high.
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Each lift will be thoroughly compacted and sansty moisture and density controls through field testing
betore a subsequent hft s placed. Compaction of lifts wall be conducted as follows:

Compaction ot lifts will be performed with an appropriately heavy, properly ballasted, penetrating-
foot compactor (such as a CAT 815 or equivalent) subject to approval from the CQA inspection
personnel. A minimum of 6 passes will be required on each lift regardless of whether the lift
meets density specifications. This requirement 1s to allow thorough remolding of the clay by
kneading action.

The daily work area will extend a distance no greater than necessary to maintain moist soil
conditions (facilitate bonding) and continuous operations. Desiccation and crusting of the lift
surface will be avoided as much as possible.

[f desiccation and crusting of the lift surface occurs before placement of the next lift, this area will
be sprinkled with water and then scarified and tested for water content to ensure uniform moisture
before placement of a subsequent lift.

Transition from full depth liner to beginning of adjacent new section will be accomplished by
sloping (cutting back) the end of a full depth section at 5:1 (horizontal to vertical) or flatter for
tying in a new lift. Alternatively, each new lift will be benched into the previously constructed

liner at 2-foot honizontal intervals.
Dozer or scraper equipment will not be used for primary compaction efforts.

The select fill will be compacted to meet or exceed the density determined from the Standard Proctor Test,
described in the previous preconstruction testing section. Densities less than the specified density will be
recompacted and/or removed and reworked to meet density objectives. In addition, unless laboratory
testing indicates otherwise, the compacted material's dry density/moisture content will lie within the 80%
saturation line, to be established from tested specific gravities.

No select fill will be placed or compacted during a sustained period of temperatures below 30°F. Select
fill may be placed and compacted during periods of early moming and evening freezing temperatures with
warming trends above freezing during the day. During construction, finished lifts or sections of
compacted clay liner may be sprinkled with water as needed to prevent drying and desiccation. At the
end of each construction day's activities, completed lifts or sections of compacted clay liner will be sealed
by rolling with a rubber tired or smooth drum rollers and sprinkled with wafer as needed. ’
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The compacted clay cap will be a mimmum of 24 inches. Thickness of the clay liner on the side slopes
will be measured pemendicular to the slope face. The as-built thickness of the compacted clay liner will
be determined by non-destructive survey methods as described below. An individual lift may be sampled
upon completion (hut prior to subsequent hift placement) with an approved sampler or other investigative
tool. but the resulting penetration will be properly backfilled with hand tamped select clay fill or bentonite.
Samples ot the in-place compacted clay liner will be tested and evaluated prior to acceptance.

After completion of a segment of compacted clay cap, but before installation of the subsequent layers of
the cap. The top of the clay will be surveyed to ensure that: (a) the specified thickness of compacted clay
liner has been achieved; (b) the top of the clay liner slopes across the cell at the grades specified on the

permitted plans.

4.4.9 Flexible Membrane Cap

4.4.9.1 Materials Specification

The geomembrane will be constructed of 60-mil HDPE, 30 mil VLDPE, or 30 mil PVC. Raw polymer
specifications and manufactured sheet specifications for the HDPE membrane are as follows:

HDPE TEST METHOD VALUE
Gauge - 60 muls
Density ASTM D1505 0.94
Melt Flow Index ASTM DI1238 Condition E (190°C. 2.16 kg.) 0.5

(w10 min.) (rmax)

Minimum Tensile

Properties ASTM D 638 Type [V (Dumbbell at 2 ipm)

1. Tenstle at Break (lbs/inch width) 216
2. Tensile at yield (Ibs/inch width) 126
3. Elongation at Break (%) 630
4. Elongation at Yield (%) 12
5. Modwlus of Elasticity ASTM D882 1.1
Tear Resistance ASTM D1004 41
Low Temp Bnirileness ASTM D746 -112
Dunensional Stability ASTM D1203 -2
Carbon black content ASTM D-1603 2%

These specifications may be superseded by more stringent specifications of the manufacturer. Radford
will submit the exact type of membrane proposed for use and the manufacturer's product specifications.
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4.4.9.2 Differential Settlement in the Foundation Soils

Due to the small area o be capped and mimimal depth of backfill soil the differenttal settlement effects
are negligible.  During clearing and grubbing operations and placement of soil fill to establish the final
erade for cap placement compaction will occur. Settlement resulting 1n foundauon compression and soul
liner compression will be minimal. There is no solid waste in place like landfills to biodegrade and cause

settlement or gas production.

4.4.9.3 Strain Requirements at the Anchor Trench

The membrane and geotextile will be anchored in a trench at the toe of the cap. In the case of the
membrane, the anchor trench does not affect the potential for sliding because it is at the toe rather than
at the top of the slope. For these reasons. calculation of strain requirements of the anchor trench is not

applicable.

4.4.9.4 Strain Requirements Over Side Silopes

The membrane and geotextile must be strong enough to resist tensile forces acting from the weight of the
soil above. The selection of membrane provides maximum strength during installation. The steepest slope
of the capped area will 5%. At such "flat" slopes, the membrane will support its own weight and not
slide. The membrane will be beneath 2 feet of cover soil and 1 foot of granular drainage material which
is well below the 8-inch frost penetration depth, reducing stresses associated with climatic conditions.

4.4.9.5 Chemical Compatibility
Polyethylene and PVC liners are non-reactive with most leachate constituents (Koerner, 1986). The liner

will be placed above the waste constituents in the "landfill” and, therefore, will not contact chemicals in
the “landfill." The liner will be in direct contact with the clay barrier soil layer and the granular drainage
layer. The only liquid contacting the liner will be precipitation that percolates into the granular drainage

layer.

4.4.9.6 Liner Strength Requirements and Integrity Under Mechanical Stresses

The membrane must be capable of withstanding both the stresses of installation and stresses after
placement. The 60-mil HDPE membrane, 30 mil VLDPE. or 30 mil PVC membrane is suitable for both
conditions. The 60-mil thickness and strength of the HDPE will provide sufficient strength to withstand
installation stresses such as wind, temperature and seaming. The flexibility and strength of 30 mil PVC
or VLDPE liner will provide sufficient strength to withstand installation stresses such as wind, temperature
and seaming. As previously discussed, the membrane will be placed on a smooth clay foundation, free
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of rocks. clods. and other debns that might puncture the geomembrane. A geotextile fabnc filter will be
placed over the membrane to protect it from the overlying stone drainage layer. No vehicles will be
driven on the membrane until the geotextile and 12-inch stone drainage layer have been placed.

Prior to installation. the membrane will be protected trom sunlight and the weather by a cover or under
a temporary shelter.  Afer placement. the liner will be covered with the geotextile and stone layer as
quickly as possible after approval of seaming. The 3-foot cover (1-foot granular drainage tayer and 2-foot
sotl layer) will provide long-term protection from mechanical and thermal stresses. Except during
installation. the geomembrane will not be exposed to wind, sunlight, or direct precipitation.

4.4.9.7 Friction Factors ,

The literature indicates a friction angle of approximately 1! to 14 degrees for polyethylene sheets and clay.
A review of available literature indicates a friction angle of 16 degrees between the polyethylene sheets
and overlying geotextile. These friction angles are more than adequate for use on a small relatively "flat”
cap design for an impoundment closure.

4.4.9.8 Best Anchorage Configuration for the FMC

The anchorage of the membrane is not a design issue. The liner will be anchored in a one-foot wide, two-
" foot deep trench located at the edge of the cap system around the perimeter of the "landfill" This is a
typical anchoring method shown in EPA guidance documents.

4.4.9.9 Soil Cover Stability on Top of FMC

Stability of cover soil is an important concern in designing a landfill cap. However, due to the small size,
and relatively flat slopes. sliding instability is negligible. A geotextile will be placed between the flexible
membrane and the drainage layer to provide reinforcing and increase friction. Another layer of geotextile
will be provided between the drainage layer and the soil erosion protection layer. Calculations show that
the erosion layer will be stable, and universal soil loss is much less than 2 for 5% slopes, less than 100
feet of slopes, and a moderate stand of grass.

4.4.9.10 Installation

The earthwork contractor will be responsible for preparing and maintaining the subgrade in a condition
suitable for liner installation. The clay liner subgrade will be smooth and firm. Sharp stones, gravel,
debris. or any other objects which could penetrate‘the liner will be removed. Any ruts caused by the
compaction equi'pment or the geomembrane placement equipment will be leveled. The subgrade will be
visually inspected prior to installation of the membrane.
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The membrane will be dehivered to the site on rolls. stored off the ground in small stacks, and protected
with a covering or stored in a temporary storage shelter. The storage space will be protected from theft,
vandalism. and passage of vehicles. Geosynthetics will be handled in a manner to prevent physical

damage. contamination. and exposure.

Before moving a roll from the storage site. an anchor trench 2-feet and 1-foot wide will be completed.
Slightly rounded comers will be provided where the geomembrane adjoins the trench to avoid sharp bends

in the geomembrane.

The construction contractor will submit a gegomembrane layout plan to the owner and CQCO for approval
prior to placing the membrane. The membrane will be installed during dry, moderately warm weather to
minimize the effects of thermal expansion and contraction. The manufacturer's instructions will be
followed for liner placement and seam overlap. The method used to unroll the panels will not cause
scratches or crimps in the geomembrane. Sandbags will be placed along the edges of the geomembrane
to prevent uplift pressures of up to 37 psf and the resulting wind damage. Field panels will be placed one
at a time in a manner which minimizes wrinkles.

The panels will be seamed immediately after placement following the manufacturers recommended
seeming procedures. The ambient temperature should be above 5° F during seaming. Surfaces to be
scamed will be clean and dry when the seams are made. Seams will be oriented parallel to the line of
maximum slope. All field seams will be non-destructive tested in accordance with ASTM D 4437 seam
evaluation using the vacuum box technique. Destructive tests will be performed on test specimens in
accordance with ASTM D-413 and ASTM D-638 for peel and shear of geomembrane seams. One sample
will be taken for destructive testing every 500 linear- feet of weld. '

The liner will be covered within the time limits specified by the manufacturer. The geotextile fabric will
be placed on the geomembrane as soon as possible after approval of the geomembrane placement. The
stone drainage layer will be placed on the geotextile using equipment which will either not need to move
on to the cap area or rubbered tired equipment. Vehicles will be driven only on the full depth stone
drainage layer or subsequent soil cover. Vehicles will not be allowed to drive directly on the

geomembrane or geotextile layers.

QA/QC procedures to be followed during cap installation, including inspections. material certifications,
and testing will be discussed in Section 7 of this document.
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4.4.10 Filter Layer

The design properties ot concern for the geotextile filter layer above the drainage layer are permittiviry
and clogging potential.  The minumum permuttivity required for the geotextile 1s 6.0 x 10 'sec. The
permittivity ot the geotextile specified in the design is 0.08'sec. well above the mimimum. Therefore. the
geotextile will easily allow surface water to flow through it to the drainage layer.

The potential for the geotextile to clog must be evaluated using site specific cover soll and recommended
geotextile. The suggested test is the U.S. Army Corps of Engineers Gradient Ratio Test CW-02215 with
the gradient ratio calculated value less than 3. The chosen geotextile must have an apparent opening size
(O,,) meeting the following specifications (recommended by Carroll, 1983 and Chen. 1981):

0,/D,,<2.0
03¢ D\>2.0

Clogging potential will be determined by the contractor after the source of the backfill is selected and the
specific geotextile 1s chosen.

The geotextile filter located above the FMC is designed as a protective layer and permittivity of this

geotextile i1s not a concern.

4.4.11 Drainage Layer

The drainage layer is required to reduce the head of water on the soil barrier layer and also to prevent
water backup into the vegetative layer. The minimum thickness of the middle drainage layer will be 12
inches. The saturated hydraulic conductivity of the drainage materials will not be less than 1x10” cm/sec
at the ume of installation.

The upper portion of the drainage layer will be designed to prevent clogging, and will be overlain by a
synthetic fabric filter or graded granular material. The upper slope will be at least 3 percent after
allowance has been made for settling and subsidence, and will be overlain by granular matenals such as
sand. The granular material will be no coarser than 3/8 inch and classified as SP. The matenal will be
crushed and angular with no debris that may damage the underlying flexible membrane liner, or fines that
may lessen permeability, or dissolvable minerals such as lime.

Discharge from the drainage layer will flow freely so that fluid does not back up into the vegetative layer

during a major sustained storm event. The drainage layer will be sloped to an exit drain which will allow
the percolated water to drain. - '
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4.4.12 Vegetative Laver

The top layer ts required to retain so1l mosture. minimize root penetration into the barrier layer. and
provide greater tolerance to the adverse impact of erosion. The top layer will have a thickness of no less
than 24 inches. of which a minimum of the top six inches will be topsoil and will contain sufficient

nutrients necessary for the growth and sustenance of a vegetative cover.

The entire area will be seeded to stabtlize the soil and prevent erosion. Seed will be applied at a rate of
200 Ibs:acre in the following percentages:

Kentucky 31 on Turf Type Tall Fescue 95-100%
Kentucky Bluegrass 0-5%

Fertilizer (10-20-10) will be applied at 28 lbs/1000 square feet (sf) and lime (pulverized agricultural grade
limestone) will be applied at 90 1bs/1000 sf. All seeding operations will be conducted in accordance with
the Virginia Sediment and Erosion Control Handbook, Third Edition (1992). Cover vegetation should be
drought resistant. persistent, erosion resistant and adapted to local conditions.

The surface drainage system will be capable of efficiently conducting runoff across the cap. The drainage
ditches will be adequate to accommodate the runoff from a 24-hour, 25-year storm.

4.4.13 Drainage Evaluation

In order to limit runoff infiltration and to limit erosive velocities from runoff on the impoundment surface
it is reccommended that a uniform 3-5% grade be incorporated into the design of the final cover. One of
the most effective ways to minimize surface water infiltration through the final cover is to divert runoff
away from the closed structure. Since the site will be graded for positive drainage, and based on existing
site topography. positive drainage will be maintained away from the site. Run-on from an off site =ource
1s not expected due to site specific conditions.

4.4.14 Survey Control
The following procedures will be followed with respect to the survey of the completed clay cap:

The completed clay surface will be surveyed, before the placement of subsequent cover layers.
to verify that grades are in accordance with the plans. In addition, a comparison of the pre- and
post-clay cap construction surveys will be conducted to verify construction to the permitted
thickness.
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4.4.12 Vegetative Laver

The top layer is required to retain soil moisture. mintmize root penetration into the barrier layer. and
provide greater tolerance to the adverse impact of erosion. The top layer will have a thickness of no less
than 24 inches. of which a minimum of the top six inches will be topsoil and will contain sufficient
nutrients necessary for the growth and sustenance of a vegetative cover.

The entire area will be secded to stabilize the soil and prevent erosion. Seed will be applied at a rate of
200 lbs:acre in the following percentages:

Kentucky 31 on Turf Type Tall Fescue 95-100%
Kentucky Bluegrass 0-5%

Fertilizer ( 10-20-10) will be applied at 28 Ibs/1000 square feet (sf) and lime (pulverized agricultural grade
limestone) will be applied at 90 Ibs/1000 sf. All seeding operations will be conducted in accordance with
the Virginia Sediment and Erosion Control Handbook, Third Edition (1992). Cover vegetation should be
drought resistant. persistent, erosion resistant and adapted to local conditions.

The surface drainage system will be capable of efficiently conducting runoff across the cap. The drainage
ditches will be adequate to accommodate the runoff from a 24-hour, 25-year storm.

4.4.13 Drainage Evaluation

In order to limit runoff infiltration and to limit erosive velocities from runoff on the impoundment surface
it is recommended that a uniform 3-5% grade be incorporated into the design of the final cover. One of
the most effective ways to minimize surface water infiltration through the final cover is to divert runoff
away from the closed structure. Since the site will be graded for positive drainage, and based on exusting
site topography. positive drainage will be maintained away from the site. Run-on from an off site source
is not ekpected due to site specific conditions.

44.14 Survey Control
The following procedures will be followed with respect to the survey of the completed clay cap:

The completed clay surface will be surveyed, before the placement of subsequent cover layers,
to verify that grades are in accordance with the plans. In addition, a comparison of the pre- and
post-clay cap construction surveys will be conducted to verify construction to the permitted
thickness.
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A mimmum of one cross-section tor every 100 linear feet of cell length and width will be
surveyed. At a mumimum. survey points will be established at the top. mid-point. and bottom of

cach slope. These survey points will be coincident with those of the previous cross-section lines.

Acceptable tolerances on survey coordinates will be 0.2 feet on elevations and #1.0 foot on
coordinates. The clay cap will be greater than or equal to the thickness specified.

The CQA inspection personnel certifying the survey results will be either a Registered Land
Surveyor or a Professional Engineer.

The CQA Officer will certify that the clay cap meets the requirements in the plans and
specifications and submit documentation to the Project Manager.

4.5 Construction Quality Assurance Plan

The CQA plan will detail procedures for inspecting the quality of construction materials and the
construction practices employed dunng their placement. The CQA plan will further provide assurance
that: (1) the materials for each layer are as specified in the design specifications; (2) each layer is
constructed as specified in the plans; and (3) all layers of the final cover are uniform and damage-free.
The CQA plan can be found in the appendix.

4.6 Site Access

Access to the Radford Army Ammunition Plant is severely limited due to the on site security required for
operations. All vehicles entering the Radford must pass through the main entrance and a second security
checkpoint before approaching the site. Existing fences, gates, and vegetation will be utilized to restrict
unauthorized access to the waste disposal area. A clearly visible and legible sign will be maintained at
the closure area indicating the hazards.

4.7 Engineer's Certification of Contingent Closure

Radford will provide for an independent licensed Professional Engineer in the Commonwealth of Virginua
to verify that the EQ Basin was closed in accordance with the specifications in this closure plan. The
independent engineer will be present during all closure activities. The independent engineer's certification
will include all documentation such as daily reports, test results. observations, photographs, etc. which
demonstrate that the closure was completed in accordance with the approved plan.
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The certitication of closure will be submitted. by registered mail. to the Director of the Commonwealth
of Virgimia's Department ot Environmental Quality. The certification will be submitted within 60 days
ol the completion of final closure. The certification will be signed by both the independent Professional
Fngineer and the responsible official tor Radford Army Ammunition Plant.

4.8 Notification of Type, Quantity and Location of Wastes

No later than 60 days after cerufication of closure of the EQ Basin, Radford will submit to the County
Board of Supervisors and to the Director of the Commonwealth of Virginia's Department of
Cavironmental Quality a record of the type. location, and quantity of hazardous waste located in the closed
EQ Basin.

49 Survey Plat

Within 60 days of closure. a survey plat indicating the location and dimensions of the EQ Basin closure
as a landfill with respect to permanently surveyed benchmarks will be submitted to the local zoning
authority and to the Director of the Commonwealth of Virginia's Department of Environmental Quality.
The plat will be prepared and certified by a Professional Land Surveyor in the Commonwealth of Virginia.
Radford will submit a certification to the Director that a survey plat and record of the type, quantity, and
location of the hazardous wastes has been submitted to the local zoning authonty.

4.10  Deed Restriction

Within 60 days of certification of closure of the Basin, Radford will record in accordance with state and
loval law, a notation on the deed to the facility property, or on some other instrument which is normally
examined during title search, that will in perpetuity notify any potential purchaser of the property that:

The land has been used to manage hazardous wastes; and

Its use is restricted under YHWMR Section 10.6; and

The survey plat and record of the type, location, and quantity of hazardous wastes disposed of
within each hazardous waste unit required by VHWMR Sections 10.6.G and 10.6.J.1., have been
filed with the local govemment and with the Director of the Commonwealth of Virginia's
Department of Environmental Quality.

Radford will submit to the Director a certification stating that the facility has recorded the notation
specified in VHWMR Section 10.6.J.2.a. A copy of the document in which the notation has been placed
will also be submutted.
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4.11 Post Closure Care Permit Application
Within 180 days of contingent closure. an apphcation for a post-closure care permit with the applicable
permut fee will be submutted to the Virginia Depantment of Environmental Quality. Waste Division.

412 Contingent Closure Schedule
The contingent closure schedule for the EQ Basin is detailed in Table 4-3,

I TABLE 34-3 CONTINGENT CLOSURE SCHEDULE
Activity Days
{t contaminated soils cannot be practically removed. nouty VDEQ. then begin construction of tinal 0
cover system.
Survey Excavation 0
Backtill with Clean Soils 10
Submit Plan Sheets, CGeomembrane Type & Layout, Erosion Control Plan with Support Calculations. 20
and Spectlications : 60
Begin Construction of Cap
clay 90
geomembrane 100
geotextile 110
drainage layer 120
geotextile 130
soil 140
topsoil spread 150
topsoil seeded and erogion controls placed 160
Submit Monthly QA/QC Reports 170
Submt Final Report of QA/QC on Work Performed 180
Submit Certification ot Closure
Within 60 Days of Completed Cap Construction Submit: 180-240
Record of Type, Location. and Quantity of Waste Closed in Place '
Certification Letter that Survey Plat was Submitted to Local Zoning Authonty with copy of Survey
Plat
Cerufication Lenter that Permanent Notation was made on Property Deed. with Wording Submutted to
VDEQ tor Approval .
Within 180 Days of Completed Cap Construction Submut: 180-360
Application for Post Closure Care
Appropnate Application Fee
{pon Completion of the 30 Year Post-Closure Care Penod: 30 years +
Withun 60 Days ol Completion of the Post Closure Care Penod Submut a Certification Letter that Post- | 60 days
Closure 1s Completed
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5.0 CONTINGENT POST-CLOSURE PLAN

S.1 Introduction

Post-closure care will begin after completion of contingent closure and continue throughout the post-
closure care perind. Post-closure care consists of maintaining the final cover and performing monitonng,
and response. as necessary, to prevent adverse impacts to human health and the environment (VHWMR
Sections 10.6.H through 10.6.K. 10.10.1.2. and 10.10.1.3.a.(2)).

Post-closure activities will be directed by the requirements of this plan until the post-closure permit
becomes etfective. The post-closure requirements will be as follows.

5.2 Post-Closure Care Period
Unless extended or reduced by subsequent modification of this plan or by permitting action, the post-
closure care period will begin after closure of the EQ Basin and continue for 30 years after that date.

§3 Ground Water Monitoring and Reporting
The ground water monitoring system. detailed in the document Groundwater Quality Assessment Plan (as
updated). will be maintained for ground water compliance monitoring throughout the post-closure care

period.

54 Maintenance of Final Cover

The integrity and effectiveness of the final cover will be maintained for a period of thirty years. The
vegetative cover will be mowed at least twice yearly and re-fertilized in accordance with the .
recommendations of the local office of the U.S, Department of Agriculture's Soil Conservation Service
(SCS). The cover and drainage system will be inspected quarterly during the first year and every 6
months thereafter by a qualified person. These inspections will determine if there have been any changes
to the structural integrity of the cover due to settling, subsidence, erosion, and if the vegetative cover is
well established and healthy. Following cap placement, the cover drainage system will be inspected
weekly to initially establish the effectiveness of the drainage system design. Any damage or failure of
the cover and/or drainage system will be repaired within 30 days of inspection.

Any erosion or ponding will be repaired by excavating the cover materials, regrading, and replacing the

cover according to the QA/QC specifications to prevent surface water infiltration. Bald and spottily
vegetated areas will be disked and otherwise prepared for re-vegetation. New topsoil will be added as
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necessary,  Re-vegetation will stabilize the surface trom further erosion by wind and water and will
contribute to the development of a naturally fertile and stable surtace environment. Mulching, seeding
with native geasses. and tertilizing will be performed as soon as possible after regrading/disking, and in
accordance wath the recommendations of the local SCS office.

§S Maintenance of Groundwater Monitoring Wells

Groundwater monitoring wells require regular inspections and maintenance over time in order to maintain
them 1n the originally completed condition. Monitoring wells should be inspected and maintained for the
tollowing potential conditions or problems. at each sampling event:

Aboveground portions of monitoring wells should be inspected for evidence of tampering or actual
physical damage each time the well 1s sampled or checked for static ground water level.

The total depth of monitoring wells should be checked in order to ascertain if there has been
excessive sediment influx into the well casing that could potentially clog the well screen.

Unusual well conditions may warrant using downhole geophysical tools or a downhole camera in
order to properly assess deep hole well conditions of both riser casing and well screen.
Extreme or unexpected water level changes may also be indicators of downhole casing or screen
problems. Very low levels may indicate a problem such as screen clogging with sediment or
hacterial growth.

Maintenance should be performed on ground water monitoring wells as required, and should
consist of purging the well to clear any sediment influx over time and to allow checking for
unusual or unexpected well conditions that may have developed since initial well completion.

5.6 Maintenance of Run On and Runoff Control Structures

The Commonwealth of Virginia requires a plan for continued maintenance of storm water management
facilities. Where local govemment does not choose to accept maintenance responsibility the responsible
enuity 1s required to accept maintenance responsibility and a maintenance agreement must be entered nto

with the local government.
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(n vrder to guard agamst the cumulative effects of erosion and storm damage it is important to prepare
and tollow a maintenance plan tor the tacility. [nspections will be conducted as indicated in the inspection
reports. Mamtenance will be conducted as indicated below,
The cap surtace, adjacent swales. storm water management area will be inspected quarterly and
atter major storm events.
Berms shall be specitically inspected for evidence of slope failure. erosion and overall integrity.
Evidence of crosion. outlet structure blockage, vegetation over-growth, and other features which
may effect the function of the drainage system for the facility shall be noted.
ARer an inspection s conducted. if required. areas of erosion shall be filled and seeded with
appropriate cover vegetation. swales and berms shall be inspected by qualified personnel and

assessments of the integrity of the structures made.

5.7 Benchmark Integrity
Numerous USGS benchmarks are located at Radford Army Ammunition Plant. All survey work will be

conducted using at least one of these benchmarks. Due to the controlled nature of Radford. the
benchmarks should be secure.

5.8 Post-Closure Inspection Log [VHWMR Section 10.6.H.1.a.(2)}
The Post-Closure Inspection Log form is included in the Appendices. This form will be utilized to guide
and document the above-described inspection activities.

59 Recordkeeping/Contact Persons
The post-closure care plan and records (i.e. inspection logs) will be maintained at the facility. The plan
and records will be available for review by the Commonwealth of Virginia's Department of Environmental

Quality.

The Radford Army Ammunition Plant representative to contact about post-closure care will be:

EPA [D No. VA1210020730 _
Owner/Operator - U.S. Amy, Radford Army Ammunition Plant / Alliant Tech Systems, Inc.

Address - Radford Army Ammunition Plant, P.O. Box 1. Radford, Virginia 24141-7536.
Contacts Telephone No. - Jerome Redder at (540) 639-7436 or Robert Richardson at (540) 639-

3641.
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510 Certification of Completion of Post-Closure Care (VHWMR 10.6.K)

No later than 60 davs alter completion of the e¢stablished post-closure care period. Radford Army
Ammumtion Plant will submit to the Commonwealth of Virgima's Department of Environmental Quality
Ihrector, by registered mail. a certification that the post-closure care period tor the EQ Basin was
performed 1n accordance with the specitications n this approved post-closure plan. The certification will
be signed by the ofticial representative for Radford and an independent Protessional Engineer in the

Commonwealth ot Virgima.
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5.11  Post Closure Inspection Form

SAMPLE POST CLOSURE INSPECTION LOG SHEET
SURFACE IMPOUNDMENT CLOSURE

Scheduled  [nspection 1¥es or Non
Supplemietital Tuspection (Yes or Noy

Date: Tune Inspector:
[nspective_{tem Potential Problems Status
L Secunty Cuntrols Missing
Fencing Damaged
Warning Signs [nadequate
2. Erosion Controis [nadequate slope vegetation
b} Final Cover Erosion damage
Settlement subsidence: or displacement
Water pooling inadequate drainage
Insect rodent damage
Damaged'dead vegetation
Trees,shrubs, or other deep rooted growth
4 Dratnage System Drainage Blocked
(Runon Runoff Controls) Debris Preseot
Inadequate Drainsge
Y Benchmarks Missing/damaged
No Identification
6. Ciroundwater Monitoring System Not cappedlocked

Damaged
No identification

COverall Status (Acceptable or Unacceptable):

OBSERVATIONS:

CORRECTIVE ACTION TAKEN AND DATE:
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6.0 QUALITY ASSURANCE QUALITY CONTROL (QA/QC) PLAN INTRODUCTION

6.1  I[ntroduction

This QA QC Plan 1s provided as part of the Conungent Closure for the EQ Basin at the Radford Army
Ammunition Plant. The purpose of this Plan is to establish standards that. when tollowed by the
Owner's inspection personnel (Quality Control - QC Engineer or Officer). will ensure that the
contractor constructs the cap in accordance with the plans and the VHWMR. Radford will be
responsible for ensuring through the implementation of the QA:QC Plan that the terms and conditions
ot the closure plan are fulfilled during construction. The Radford representative on the site, hereinafter
reterred to as the Project Manager. will be responsible for coordination between Construction
‘Contractorts) and the QC Engineer (or Officer), as well as for the overall project management during
construction and implementation of the full QA'QC Plan attached to this document as an appendix.

Prior to construction. the Project Manager, the Contractor and the QC Officer will review the proposed

cover plans for clarity and completeness. In the event that additional clarification is required, the
design engineer will be consulted for necessary clarification or modifications.

6.3 QC Engineer

A QC Engineer. who will be an independent party and not responsible to the Construction Contractor,
will be contracted by Radford during construction of the cover. The QC Engineer must be a
Professional Engineer, licensed in the State of Virginia. The QC Engineer will direct the construction
inspection, testing and documentation efforts with specific responsibilities for the following activities:

Ensure that the attached full QAYQC Plan is implemented so that the final structure constructed
meets the design requirements and the VHWMR.

Reviewing the construction plans and specifications for clarity and completeness.

Reporting and documenting construction activities to the owner (and VDEQ in a final report)
that the plans and specifications were followed by the contractor.

Educating the QA\QC inspection personnel on the QA\QC requirements and procedures.

Scheduling and coordinating the QAYQC inspection activities.
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6.4

Directing and supporting the QA'QC inspection personnel in performing observations and tests
with respect to test equipment calibration. and data collection. validation. reduction,

interpretation and reporting.

Reviewing and interpreting all data sheets and reports associated with the construction activities
and reporting them to Radford.

[dentifying work that should be accepted, rejected, or uncovered for observations, or work that
may require special testing, inspection or approval, and reporting it to Radford.

Rejecting defective work and verifying that corrective measures have been implemented.
Furnishing to the factlity representative and to the Contractor the results of all observations and

tests as the work progresses, and coordinating with the Contractor when modifications to the
plans are necessary to ensure compliance with the specified design.

QA\QC Inspection Personnel

The responsibilities of the QA\QC inspection personnel will include:

6.5

Conducting independent on-site inspection of construction activities to assess compliance with
the facility design plans and specifications.

Verifying that the equipment used for testing meets the QA\QC specified test requirements, and
that all tests are conducted according to the QA\QC Plan procedures.

Reporting to the QC Engineer the results of all inspections, including work that is not of
acceptable quality or that fails to meet the specified design.

Project Meetings

6.5.1 Preconstruction QA\QC Meetings

A meeting will be held to resolve any uncertainties following the award of the construction contract.
The Project Manager, the QA\QC inspection personnel and the Contractor will be present. The topics
of the meeting will include, but will not be limited to:

Providing each organization representative with the QA\QC documents and the supporting

information.
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Reviewing all aspects of the site-specific QA QC Plan to ensure understanding of the

responsibilities. duties and inspectionmonitoring  procedures.

Discussing. the established procedures or protocol for handling construction deficiencies, repairs

and retesting.

Reviewing methods for documenting and reporting inspection data, and for distnibuting and

storing documents and reports.
Identifying any changes to the QA\QC Plan necessary to ensure that construction will be

conducted in accordance with the permit.
Discussing procedures for the location and protection of construction materials and for the

prevention of damage to the materials from inclement weather or other adverse events.

6.5.2 Daily Progress Meetings
A progress meeting will be held daily at the work area just prior to commencement or just following

the completion of work. At a minimum, the meeting will be attended by the Contractor and the
~ QA\QC inspection personnel. The purpose of the meeting will be to:
Review the previous day's activities and accomplishments.
Review the work locations and the activities for the day.
[dentify the Contractor's personnel, and the equipment assignments for the day.

Discuss any potential construction problems.

Daily meetings will be documented by a member of the QA\QC inspection personnel, and copies of
the documentation will be compiled into a weekly summary report for submission to Radford.
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6.8.3 Problem or Work Deficiency

A special meeting may be held when and if a problem or deficiency is present or is likely to occur.
At a mimimum, the meeting will be attended by the Contractor and the QA'QC inspection personnel.
The purpose of the meeting will be to define and resolve a problem or a recurring work deficiency as

follows:

Define and discuss the problem or deficiency.
Review alternative solutions.
Implement a plan to resolve the problem of deficiency.

These meetings will be documented by a member of the QA\QC inspection personnel, and the
documentation will be included in the weekly summary report.

6.6 Test Equipment Calibration

All field test equipment will be kept under the control of the QA\QC inspection personnel. The
QA\QC inspection personnel will be fully trained in the use of equipment, test procedures, and
interpretation of results for each piece of test equipment. A copy of the calibration certificate will be
kept by the QC Engineer. The equipment will be calibrated in accordance with the Quality Assurance
procedures.

Calibration of nuclear density gauges will conform to the frequencies and methods outlined in ASTM
D 2922-78 and D 3017-78. Unstable or erratic gauges will not be used for density testing and will be
immediately removed from the site.

6.7 Non-Conforming Test Results

Density and moisture content test locations which fail to meet or exceed construction criteria will
require reworking. The boundaries of the area to be reworked will be defined by the closest test
locations which meet density and moisture content specifications. The non-conforming area will be
reworked. dried or wetted as necessary, and retested. A non-conformance report will be prepared for
areas which do not meet construction specifications after reworking and retesting.

Laboratory permeability test results which demonstrate a permeability above 1 x 107 cmy/sec will be
immediately brought to the attention of the QC Engineer. Non-conforming permeability test results
may result in a review of previous test results, retesting, and/or a reevaluation of compaction cntena.
After review and/or retesting areas which do not meet the specified permeability will require
reworking.
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All non-contormance reports will be brought to the attention of the Project Manager by the QC
Engineer and will be documented n the Quality Assurance files.

6.8 Documentation

6.8.1 Daily Recordkeeping

Standard daily reporting procedures will include preparation of a summary report with supporting
mspection data sheets. When appropriate. problem identification and corrective measures reports will

be appended.

6.8.2 Daily Summary Report

A standard Daily Summary Report will be prepared by the QC Engineer or the QA\QC inspection
personnel.  This report will summanize that day's construction activities and the chronological
framework for identifying and recording all other reports. The Daily Summary Report will include the

tollowing information:

Unique identifying sheet number for cross-referencing and document control.

Date. project name, location, or other identification.

Data on weather conditions.

Reports on any meetings held and their results.

Unit processes and locations of construction underway during the time frame of the Daily
Summary Report.

Equipment and personnel present on-site, including subcontractors.

Descriptions of areas and/or activities being inspected and/or tested, and related documentation.
Description of off-site materials received, including any Quality Control certifications received.
Calibration of test equipment.

Decisions made regarding approval or rejection of materials or construction activity, and any
corrective actions taken. '

Reference to pertinent data sheets or corrective measures reports prepared.

Signature of the QC Engineer or the QA\QC inspection personnel preparing the report.
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6.8.3 Inspection Data Sheets

Pertinent observations and laboratory andior field data will be recorded on inspection data sheets, A
standard data sheet format will be developed by the QC Engineer. Where possible. a checklist will be
used to ensure that no perunent factors of a specific observation are overlooked. Inspection data

sheets will include the following tnformation:

Unique identifying sheet number for cross-referencing and document control.

Description of the inspection activity.

Location of the inspection activity or location where sampling or testing activities occurred.
Type of inspection activity and procedure used.

Recorded observation or test data, with related calculations.

Results of the inspection activity or test results and comparison with specification requirements.
Personnel involved in the inspection activity.

Signatures of the appropnate QA\QC inspection personnel and concurrence by the QC Engineer.

6.9 Acceptance Reports
All daily inspection summary reports and inspection data sheets will be reviewed by the QC Engineer.
~ The documentation will be evaluated and analyzed for intemal consistency and for consistency with

similar work.

This information will periodically be assembled and summanized into acceptance reports for submirtal
to Radford. These reports should indicate that the materals and construction processes comply with
the permiited plans.

6.10 Final Documentation
At the completion of the project, a final certification report will be issued by the QC Engineer and
transmitted to Radford. This document will include, but not be limited to, the following:

p <
Scope of work. <~ Plars § Spec

. all daily field reports. = Need
Vv All laboratory and field test results.
V4 Test methods. —
Evaluation of all test results with respect to project specifications.
Any non-conformance reports. — home UQACOE clzw'ﬁ“ patlets ..»\) “-*’) Hovv
Personnel involved with the project and their respective qualifications. _
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As-built drawings and survey notes.
Cenufication ot final construction as meeting or exceeding construction specifications. This

certitication should be signed and stamped by the QC Engineer.

At the completion of the project. Radford will submit a tinal report to the VDEQ - Waste Division.
This report will include a summary of the observations and testing conducted during construction.
deviatons from design and matenal specifications (with justifying documentation). and as-built
drawings. This document will be prepared and certified correct by the QC Engineer and included as
part of the QA\QC Plan documentation.

6.11 Document Control
The QC Engineer will initiate a project filing system which will include, but not be limited to, the

following:

File copy of the Quality Assurance procedures. updated as necessary.
Photographic construction documentation.
Survey measurements.
Field and laboratory test results.
_ Daily and weekly field results and reports.
Field centification reports including as-built drawings.
Non-conformance and corrective action reports.
Minutes of construction meetings.

6.12 Storage of Records

During all construction activities, the QC Engineer will be responsible for all facility QA\QC
documents. This includes the QC Engineers copy of the design plans, the QA\QC Plan, and the
originals of all the data sheets and reports. Duplicate records will be maintained by the facility to
avoid loss of this information if the originals are destroyed. A copy of all documents will be
maintained by Radford throughout the post-closure care period.
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The following guidance is provided for groundwater data analysis
at a solid waste or hazardous waste facility. Please note that these
gquidance is subject to change depending on new scientific knowledge,
changes in regulations and policies. If you have any questions or
suggestions regarding the text of this guidance, please contact Dr.
Golam Mustafa at (804)-762~4197, or Mr. Howard Freeland at
(804)-762-4219.

l. Ve cation of the [ ] a e onitorin
We H cat ept and undwate ds:

The verification of monitoring wells locations, depths and
groundwater yields must include, but is not limited to:

a. Piezometric contour maps should be used to verify the
locations for the upgradient and downgradient monitoring
wells.

b. Vertical depths and the screen locations for each monitorit

wells must be checked using the well logs. For statistical
comparison make sure that the upgradient and the downgradient
monitoring wells are placed on the same portion of the
aquifer or a portion of the aquifer which is hydraulically
connected and similar in geochemistry.

c. Make sure that the monitoring wells are yielding adequate
groundwater for samples.

d. If the hydraulic conditions do not allow a determination of
what wells are upgradient, sampling at other wells that are

representative of background groundwater quality should be
used for statistical comparison.

2. Ye th t ty © ctive H

The DQO verification process must include, but is not limited to:

a. Check if the appropriate (and/or approved by DEQ) analytzcal
method(s) for each analytes were used.
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Check if the laboratory reported MDLs/PQLs are appropriate
(and/or approved by DEQ), and are below the MCLsS/ACLsS or the
GWPS, or other applicable standards established in the
facility permit. 1If the laboratory reported MDLs/PQLs are
above the MCLs/ACLs or the GWPS, or other applicable
standards established in the facility permit, then the
facility must submit a demonstration (e.g., matrix
interference study for MDL/PQL) showing that the laboratory
specific MDLs/PQLs are appropriate.

Check if the samples are physically and/or seasonally
independent. Physical independence is usually achieved by
collecting samples at certain time intervals depending on the
flow characteristics of the groundwater. If replicate
samples were collected, then use an average of the replicates
as an independent sample. For a given situation, it may be
difficult to avoid seasonality in groundwater samples. If
the data exhibite an obvious seasonal trend, then the data
should be treated to remove the seasonal component using
appropriate statistical methods. 1In general, to detect or
remove a seasonal trend, at least three years of monthly or
guarterly data is needed. For the initial phase of
groundwater monitoring, the groundwater samples should be
collected at a minimum of monthly or quarterly intervals to
assure independent samples.

Treatme of C ored Data:

When 15% or fewer of the background data values are less than the
MDL and/or PQL for the given constituent(s), the treatment of censored
data values shall be based upon information concerning the following
characteristics for each constituent and analytical method:

a.
b.
c.

d.

Method of Detection Limit (MDL; as published in SW-846),
Practical Quantitation limit (PQL; as published in SW-846),
Limit-of-Detection (LOD; as determined within the

laboratory), and _ o
Limit-of-Quantitation (LOQ; as determined within the

laboratory).

In general, the laboratory Limit of Detection and Limit of
Quantitation should be known, such that the following treatments are

warranted:
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A. In those cases where the laboratory LOD is known and verified
and approved by the DEQ, then any data less than the LOD
shall be treated as one-half of the LOD.

B. In those cases where the laboratory LOQ is known and verified
and approved by the DEQ, then any data greater than the
laboratory LOD, but less than the laboratory L0OQ, shall be
treated as one-half of the laboratory LOQ.

cC. In those cases where the laboratory LOD is not known, then
any data reported as "not detected,"™ shall be treated as
one-half of the appropriate published SW-846 MDL.

D. In those cases where the laboratory LOQ is not known, then
any data reported as greater than MDL, but "less than PQL"
shall be treated as one-half of the appropriate published
SW-846 PQL.

When more than 15%, but less than or equal to 50% of the
background data values are less than the MDL and/or PQL for the given
constituent(s), the treatment of censored data values should be as

follows:

a. If the detected-only values are normally distributed, then
use Cohen’s or Aitchison’s method of adjustment for the mean

and standard deviation.

b. If the detects=-only values are log-normally distributed then
use the log-normal delta distribution (or log-transformed
Cohen’s or Aitchison’s method of adjustment) to adjust the
mean and standard deviation.

When more than 50% of the background data values are less than the
MDL and/or PQL for the given constituent(s), the treatment of censored
data values shall be according to the procedures presented in sections
7.(c) through 7.(f) of this guidance.

4. ta.

In the event of a failure to obtain chemical analytical data for
one or more constituents from one or more wells, then those wells shall
be re-sampled for those constituents as soon as is practical to do so.
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5. Treatment of Outliers:

The presence of outliers should be tested for the upgradient wells
and/or background period for the downgradient wells in accordance with
EPA guidance presented in Statistij alysis o oundwate
Monitorin ata at aciliti terim Fina uid e, April,
1989, page 8-11 or ASTM Papers: E-178-80 & E-178-75 (Standard Practice
for Dealing With Outlying Observations) or other procedures published
in a peer reviewed Journal. It is common to find ocutliers in
environmental data. The question often asked is: Should we remove the
outlier or not? Fortunately, there is a simple solution to this
problem which is another virtue of verification resampling as presented
later in section 8. By the definition of an outlier, its frequency
must be low. The preobability of observing a rare event twice in a row
in a downgradient well, even if it is real and not an error, is remote.
Note that no verification resampling is or should be allowed on the
upgradient or background data; therefore excluding outliers is a good
practice as long as new downgradient measurements that exceeds
background limits can be verified on or between the next scheduled

sampling event.

6. Normality Test Methods:

The original data must be tested for normality using the Shapiro -
Wilk Test of Normality (either single group or multiple group version)
for sample size up to 50 and the Shapiro - Francia Test of Normality
for sample size more that 50. The following are used for decisions: -

(a) If the original data shows that the data are not normally
distributed, then the data must be log-transformed and tested
for normality using the above methods.

(b) If the original or the log-transformed data confirm that the
data are normally distributed, then a normal distribution
test must be applied.

(c) If neither the original or the log-transformed data fit a
normal distribut%on, then a distribution free test must be

applied.
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Selection o ternate Statistical Methods:

In those cases where the background data consist of a minimum
of eight (8) independent data values obtained from the
upgradient well(s), and when less than or equal to 15% of the
background data values are less than the MDL and/or PQL for a
given constituent and the original or the log-transformed
detects-only data follows a normal distribution, then the
nondetected data should be adjusted in accordance with the
procedures described in section 3 above.

After the adjustments are made, the downgradient values shall
be compared to the parametric tolerance interval at 95% level
of confidence with 95% or 99% (depending on number of
comparisons) coverage of the populatlon or the prediction
interval at 95% level of confidence in accordance with the
procedure described by Gibbons (1991A & 1994) and summarized

in the EPA guidance documents, Statjistical Analysis of
Groundwater Monjtoring Data at RCRA Facjlities, Interim Final

9) an tatist s o
Groundwater Monitoring Data at RCRA Facilities, Addendum to
Interim Final Guidance (April., 1992).

In those cases where the background data consist of a minim
of eight (8) independent data values obtained from the
upgradient wells, and when more than 15%, but less than or
equal to 50% of the background data values are less than the
MDL and/or PQL for a given constituent, and the original or
the log-transformed detects-only data are normally
distributed, then the mean and standard deviation shall be
adjusted in accordance with the procedures described in
section 3 above and summarized by Gibbons (1994) and in the
EPA gui@ance document, .

Q o)
Gui . Note that the mean and the standard
deviation is adjusted directly using these methods, no
substitution for the nondetected values are required.

After the adjustments are made, the downgradient values shall
be compared to the parametric tolerance interval at 9%5% level
of confidence with 95% or 99% (depending on number of
comparisons) coverage of the population or the prediction
interval at 95% level of confidence in accordance with the
procedure described by Gibbons (1991A and 1994) and
summarized in the EPA gquidance documents, Statistical

t onjitori jlitie
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(d)

(e)

(f)
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In those cases where the background data consist of a minimum
of thirteen (13) independent data values obtained from the
upgradient wells, and when more than 50% of the background
data values are less than the MDL and/or PQL for a given
constituent (or when neither the original or the
log-transformed data fit a normal distribution), then the
downgradient data values shall be compared to the
non-parametric prediction interval at 95% level of confidence
in accordance with the procedures described by Gibbons (1990,
1991B & 1994) and summarized in the EPA guidance documents,
Statistical Analvsis of Groundwater Monitoring Data at RCRA

it] um t i i i 9 .
Note that no adjustment for the nondetected values are needed
for this case.

In those cases where 100% of the background data are
"non-detects”": the downgradient wells data values shall be
compared to Practical Quantitation Limits (PQLs) in a
non-parametric statistical manner. This only applies for
those wells and constituents that have at least thirteen (13)
background samples. Thirteen samples provides a 99%
confidence nonparametric prediction limit with one
verification resample. If less than 13 background samples
are available more background data must be collected.

As an alternative to (d), perform a statistical analysis
using the Poisson Prediction Limit at 95% level of confidence
in accordance with the procedure described by Gibbons (1987A,
1987B & 1994) and Cox and Hinkley (1974). The Poisson
Prediction limit can be computed from only 8 background
measurements regardless of the detection frequency. Since
the mean and variance of the Poisson distribution is the
same, the Poisson Prediction limit is defined even there is
no variability (e.g., even if the constituent is never .
detected in background). In this case, the PQLs are used 1in
place of the measurements and the Poisson Prediction limit is

computed directly.

If none of the above statistical methods are applicable, then
contact Dr. Golam Mustafa at (804)-762-4197 for selection of
an appropriate statistical method(s).
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8. v icatio sampli trate

Verification resampling is an integral part of the statistical
methods presented in section 7 above. A statistically significant
exceedance is not declared and should not be reported until the results
of the verification resample are known. If the initial test
‘triggered’ in a compliance well for a constituent, then one or two
independent verification resample is feasible. To go from one to two
verification resample, the effect on the site-wide false positive and
false negative rates must be demonstrated by the owner/operator. For
two verification resample, failure is indicated only if both exceeds

the limit.

The criteria for selecting the best-performing verification
resampling strategy are: (1) an approximate 5% facility-wise false
positive rate; and (2) power equivalent to or better than the EPA
Reference Power Curve. Note that the number of background samples has
an important effect on the recommended verification resampling
strategy. Therefore, as the number of background samples grows, fewer
resamples are needed from each potentially contaminated well to
maintain adequate power. If, as is expected, the number of feasible,
independent retests is limited, a facility operator may have to collect
additional background measurements in order to establish an adequate

retesting strategy.

9. g t -] ou amples:

Certain states have interpreted the Subtitle C & D regulations as
indicating that background be confined to the first four samples
collected in a day or a semi-annual monitoring event or a year.

The first approach (i.e., four samples in a day) violates the
assumptions of independence and confounds day to day temporal and
seasonal variability with potential contamination.

In the second example of restricting background to the first four
events taken in 6 months, the measurements may be independent if
groundwater flows fast enough, but seasonal variability is confounded

with contamination.

In the third example in which background is restricted to the
first four quarterly measurements, independence is typically not an
issue and background versus point of compliance monltorlng well
comparisions are not confounded with season.
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However, restricting the background to only four measurements
dramatically increases the size of the statistical prediction limit
thereby increasing the false negative rate of the test (i.e., the
prediction limit is over five standard deviation units above the
background mean concentration). The reason for this is that the
uncertainty in the true mean concentration covers the majority of the
normal distribution. As such we could obtain virtually any mean and
standard deviation by chance alcne. By increasing the background
sample size, uncertainty in the sample based mean and standard
deviation decrease as does the size of the prediction limit, therefore
both false positive and false negative rates are minimized.

Due to the above reasons, the DEQ will allow the facilities to add
new data to update the background concentrations, as monitoring
continues, provided the new data are in control. Every year or two all
new data should be pooled with the initial background samples for the
upgradient wells only, and construct future prediction or tolerance
limits. The statistical outlier detection procedure presented in
section 5 must be applied to remove the possibility of spurious
background results falsely inflating the size of the background

prediction limit.

10. tra-ve =) F H

In some cases, significant spatial variability may exist at a
facility and upgradient versus downgradient comparisons will not
produce meaningful results (i.e., significant upgradient versus
downgradient differences will be due to spatial variability and not a
site impact). 1In these cases the best alternative is to perform
intra-well comparisons however, it must be demonstrated that the well
has not been impacted by the site. To this end, the owner/operator
must test the appropriateness of intra-well comparisons by
demonstrating (1) the absence of any significant trend in that well and
constituent and (2) the absence of any constituents of concern (e.g.,
volatile organic priority pollutant list compounds or other
constituents that characterize the leachate from the facility). oOf
course, at those facilities for which predisposal data are available,
intra-well comparisons are the method of choice. Two good statistical
methods for performing intra-well comparisons are (1) combined
Shewart-CUSUM control chart and (2) prediction limits (see Gibbons 1994

chapter 8).
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It should be noted that when justified, intra-well comparisons are
always more powerful than their inter-well counterparts because they
completely eliminate the spatial component of variability. Due to the
absence of spatial variability, the uncertainty in measured
concentrations is decreased making intra-well comparisons more
sensitive to real releases (i.e., false negatives) and false positive
results due to spatial variability are completely eliminated. Combined
Shewart-CUSUM control charts have the added advantage of being
sensitive to both gradual and immediate releases.

11. 8¢ t t H
The statistical methods that should be avoided are:

a. Cochran’s Approximation to the Behrens Fisher (CABF) t-test.

b. Analysis of Variance (ANOVA), both parametric and
non-parametric methods.

For technical details, please refer to EPA’s publication on
Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities
Addendum to Interim Final Guidance (April, 1992); a text book on
’Statistical Methods for Groundwater Monitoring’ by Dr. Robert D.
Gibbons (1994) and technical notes on ‘Why ANOVA Should Be Avoided’ by

Dr. Golam Mustafa (1594).
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Certified Mail
Return Receipt Requested
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March 9, 1998

C.A. Jake

Alliant Techsystems Inc.
Environmental Manager

Radford Army Ammunition Plant
P.O. Box 1

Radford, VA 24141-0100

- RE: Radford Army Ammunition Plant (RAAP)
EPA ID# VA1210020730
Equalization Basin Closure Plan Amendment

Dear Ms. Jake:

Your letter requesting an amendment to the approved closure plan for RAAP's Equalization
Basin was submitted to the Department of Environmental Quality (DEQ) on December 17,
1997. This amendment will allow RAAP to pursue closure to risk-based standards for the
referenced hazardous waste management unit.

Based on the information submitted, the amendment requested is approved. An update to the
closure plan’s pages are attached and will need to be added to the closure plan. Please update
vour closure plan, as needed.

As provided in Rule 2A:2 of the Supreme Court of Virginia, you have 30 days from the date
of service of this decision to initiate an appeal by filing a notice of appeal with:

Thomas L. Hopkins, Director

Virginia Deparument of Environmental Quality
629 East Main Street

P.O. Box 10009

Richmond, Virginia 23240-0009

An Agency of the Natural Resources Secretariat
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In the event that this decision is served to you by mail, the date of service will be calculated as
three days after the postmark date. Please refer to Part Two A of the Rules of the Supreme
Court of Virginia, which describes the required content of the Notice of Appeal, including
specifications of the Circuit Court to which the appeal is'taken, and additional requirements
concerning appeals from decisions of administrative agents.

If you should have any questions, concerning this matter, please contact Debra Miller,
Environmental Engineer Senior, of my staff at (804) 698-4206.

.o

Sincerely,
~ |
f Thomas L. Hopkins

Attachment

cc: Jerry Redder, Alliant Techsystems-RAAP
Robert Greaves, EPA Region III
Debra Miller, DEQ
Glenn VonGonten, DEQ
Claire Ballard, DEQ (w/out Attachment)
Aziz Farahmand, DEQ/RRO-Compliance
Melissa Porterfield, DEQ (w/out Attachment)
CENTRAL HW FILES



Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA 1D No. VA 1210020730

The plan described below was developed in accordance with sound standard statistical methods. All data
obtained will be reviewed, summarized, and analyzed according to the methods described-if this section.
Statistical techniques used throughout the analysis will be clearly explained and will be supported by citing
appropriate references.. Full citations can be found in the References. The closure plan consists of the
following aspects: .

* Background characterization

[nitial random sampling of the subsoils

Possible excavation and repeated sampling, or initiation of risk-based closure or contingent
closure

Repeat excavation and sampling or, initiation of risk-based closure or contingent closure

“Hot spot” sampling of subsoils, if random sampling indicates hot spots exit.

The initial random sampling will be conducted to determine if clean closure can be achieved and whether
soil removal will be required to achieve clean closure. A “hot spot” sampling approach may be used to better
delineate contaminated areas for excavation and subsequent disposal, depending on the results from the
random sampling. The samples will be discrete sampies. Radford Army Ammunition Plan reserves the
option, at any point during the EQ Basin subsoils assessment, to abandon attempts to demaonstrate clean
closure and immediately implement one of the following options:

. Continue with removal activities and sampling of soil layers, as detailed above;

. Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this

closure plan; or

. [mplement contingent closure and post-closure procedures of this plan.

The subsoils will be evaluated by collecting a minimum of seven soil borings, randomiy distributed across

the grid nodes. Samples will be collected at the surface (0-3 inches, 6 inches, 12 inches. 18 inches, and
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Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA ID No. VA 1210020730

3 [f the background critical value {X,,) is equal to or greater than the individual EQ Basin node

sample value, that particular node is considered “clean™ with respect to the ’cl—o‘s-ure;parameter

being evaluated. If, on the other hand, the background critical value (X.,) is less than the node

sample, then:

4. Based on the results from surrounding sample location-nodes, hot spot area(s) within the defined
areal extent of the EQ Basin will be delineated for subsequent soil removal efforts.

5. Additional subgrid sampling may be performed to further refine delineation of identified “hot

spots” for soil excavation. T

a.  After excavation of the existing surface soil (0-6 inch) layer within defined hot spot(s),
resampling will be performed at all established grid nodes, within the “hot spot” area(s).
Samples will be analyzed for all clean closure parameters (HCOCs) for which clean closure
has not been demonstrated.

b.  Following resampling, comparison to background' along with additional 6-inch soil layer
excavation (if required) will be performed in accordance with the protocols previously
outlined.

If upon following the protocols detailed in Section 3.8 in an attempt to achieve clean closure, the basin

subsoils sampling results still remain above the background values of one or more constituents, Radford

Armmy Ammunition Plant (RAAP) will:

. Continue with removal activities and sampling of soil layers, as detailed above;

. Perform closure to risk-based standards as detailed in Section 3.8.5 and Appendix A of this
closure plan; or

. Implement contingent closure and post-closure procedures of this plan.

As previously stated, the facility reserves the option, at anv point during EQ Basin subsoils assessment. to
abandon attempts to demonstrate clean closure to either background or risk-based standards and immediately

implement contingent closure and post-closure.

(Optional) The background critical value described thus far will have been computed from the top layver (0-6
inches) of the background area. [t may be necessary to sample background at lower intervals (6-12 inches, 12-24
inches) for comparison at lower intervals to avoid bias. The option should be impiemented, if, for example. distinctly
different soil types are encountered at depth, thereby necessitating re-establishment of background.
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Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Armv Ammunition Plant. EPA 1D No. VA1210020730

3.8.5 Risk Assessment for Closure

As discussed in Section 3.2, an alternative to the clean closure to background standards or in conjunction
with clean closure to background standards for some, but not all, constituents, RAAP may demonstrate that
the concentrations of hazardous constituents, which were shown to be statistically above background, do not
pose an unacceptable level of risk to human health or the environment. RAAP may propose this to the DEQ

following the requirements as outlined in this section and as detailed in Appendix A.

In order to estimate the risk for HCOCs, a risk assessment will be conducted according to the DEQ document
titled "Guidance for development of health based cleanup goals using decision tree/REAMS program (herein
after "Virginia Risk Guidance"), November 1, 1994, prepared by Old Dominion University and the approved
closure plan. The risk goals/performance standards will be a hazard index of 1.0 for non-carcinogens and
an individual carcinogenic risk of 1x10% and cumulative carcinogenic risk of 1x10%. This risk assessment

will be conducted assuming a future residential use of the property.

The Department will review the risk assessment report to determine that it conforms to risk assessment
requirements for residential risk-based protocols. [f acceptable, attainment of the closure standards may then
be demonstrated using the residential risk-based assessment in lieu of the clean closure to background

standards established under Section 3.8.1 Background Soil Sampling and Section 3.7.6 Subsoil Investigation.

Note, if the EQ Basin cannot meet the residential risk closure standards, then RAAP may propose to modify
this closure plan for industrial risk-based closure. Modification will require notification of the DEQ and the

submittal of a closure amendment, in accordance with 9 VAC 20-60-580.C.
For the remaining sections of the closure plan, any discussions of “clean” closure of the EQ Basin’s

unsaturated subsotls, will signify either clean closure to background levels and/or closure to risk based

closure standards, as described in this section.
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Equalization Basin Closure Plan (HWMU-10 & SWMU-10)
Radford Army Ammunition Plant. EPA 1D No. VA 1210020730

3.9 Field Quality Control

To ensure the collection of representative samples, the following field quality control procedures will be

utilized during the closure operations.

Equipment blanks will be collected after every 20th sample. If equipment blanks indicate contamination,
then resampling will occur only if sample results are above cleanup levels. Samples will be analyzed for the
hazardous constituents of concern identified in this document. Laboratory quality control will be according

to the methods detailed in SW-846, Chapter |, (as updated).

3.9.1 Sample Preservations and Maximum Holding Times

Soil samples usually require no preservation other than storing at 4°C until analyzed. The maximum holding
times vary for different measurements. Table 3-2 provides the maximum holding times for certain inorganic
and organic anaiyses. Although these criteria were specifically designed and tested for water samples, they

are also applicable for soil sampling studies (Barth and Mason, 1984).

ra



Appendix A

RISK-BASED CLOSURE

1. Introduction

This document discusses the protocol for conducting a risk assessment to implement closure of a
hazardous waste management unit (HWMU) in accordance with the Virginia Hazardous Waste
Management Regulations (VHWMR) as codified in Title 9>of the Virgima Administrative Code,
Agency 20, Chapter 20 (9 VAC 20-60-10 et seq).

2. Risk-Based Evaluation

In order to estimate the risk for hazardous constituents of concern (HCOC) associated with the
materials remaining in a HWMU, a nsk assessment will be conducted according to the Virginia DEQ
document titled "Guidance for Development of Health Based Cleanup Goals Using Decision
Tree/REAMS Program (herein after "Virginia Risk Guidance") (November 1, 1994) prepared by Old
Dominion University and the approved closure plan. The risk assessment report will contain the

following sections:

° site evaluation,

o development of a site conceptual model,

L identification of contaminants of concern,

L identification of media and exposure pathways,

. toxicity assessment,

L] estimation of contaminant concentration at the point of exposure, and
° summary of health risk.
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The submission instructions contained in Appendix [X of the Virginia Risk Guidance will be
reviewed prior to submitting the report to confirm that all necessary risk issues have been addressed.
The risk goals associated with the closure performance standards (risk goals) will include:

. a hazard index of 1.0 or less for non-carcinogens;
1. a risk of 1E-06 or less for individual carcinogens;
11 cumulative risk of 1E-04 or less for all carcinogens; and

iv. the concentrations of HCOC remaining in the HWMU will not result in contamination of

other environmental media of concern, including the groundwater underneath the unit.

Compliance with the closure standard shall be verified by comparing the calculated individual and
cumulative risk/hazard for all HCOC that failed the background statistical comparison (if such

cornnparison is preformed) to the risk goals.

The nisk assessment will be conducted assuming a future residential/industrial use of the property.

The methodology and equations for estimating the exposure concentration are presented in

subsequent sections.

The initial step in the risk assessment will be to develop a site conceptual exposure model (SCEM)
which depicts all potential exposure routes and media for the site and the receptors which may be

exposed. Then HCOC for the risk assessment are identified (See Section 3 of this document).

In the next step, the exposure assumptions outlined in the Virginia Risk Guidance will be emploved
to estimate the risk. Information will also be taken as needed from U.S. EPA documents and
databases (e.g., the Risk Assessment Guidance for Superfund (RAGS), and the Integrated Risk

Information Svstem (IRIS)). The chemical intake equations and exposure parameter assumptions
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used to estimate nsk (obtained from the Virginia Risk Guidance) are shown in Tables | through 4.

Additional details on the approach and assumptions used for each potential exposure pathway are

provided below.

— -

As a part of the Risk Exposure and Analysis Modeling System (REAMYS) evaluation, fate and
transport modeling is conducted to demonstrate that the residual soil concentrations of
contaminants of concern would not result in contamination of other environmental media of
concern including the groundwater underneath the closure unit. For this purpose, representative
soil sample(s) will be collected around the unit (subjected to closure) for analysis of the properties
listed on page 62 of the REAMS document. In certain situations, groundwater sampling is

preferable.

ntification of Hazardou nstituen ncern for Risk

For the purpose of REAMS evaluation associated with a HWMU, HCOC are those closure
constituents present at concentrations statistically exceeding the background levels. If the
concentrations of a closure constituent did not statistically exceed the background levels, no

further risk-based evaluation for such constituent is required.

4. Exposure Assessment

The exposure assessment will 1dentify transport mechanisms for the contaminants of concern that
may potentially impact human receptors. The results of this assessment will be used to

document the current and potential exposure posed by the HWMU.

With regard to the soil, a residential exposure will be assumed to document unrestricted closure
of the soil. If the risk for potential residential exposure does not exceed the performance
standards, unrestricted closure of soil will be accepted. If the site cannot be clean closed for
residential use, then the option to pursue restricted closure (commercial/industrial) will be
exercised. Closure to commercial/industrial scenario will require the facility to enact a deed

restriction that eliminates the possibility of future residential use of the site. The requirements
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for establishing such a deed restriction are detailed in VDEQ's Guidelines f eveloping Health-
Based Cleanu al ing Risk Assessment at A Hazardous Waste Site Facility for Restricted

Industrial Use, dated June 1995. (A copy of this document is attached.)

Exposure routes will include ingestion, dermal absorption, and inhalation of vapors and dust

particles.

With regard to impact to the groundwater underneath the HWMU, REAMS fate and transport
modeling= will be required to assess impact from residual soil contamination to the groundwater.
If the groundwater does not qualify for clean closure, the scope of future groundwater monitoring
will be discussed with VDEQ. The groundwater exposure routes to be evaluated include

ingestion, dermal absorption, and inhalation of volatiles emitted from the contaminated

groundwater.

The exposure assumptions presented in the following sections are based on residential exposure.
These constitute a reasonable maximum exposure scenario (RME), an exposure which is unlikely
to occur but is reasonably possible. The exposure pathways for residential exposure include
ingestion of soil, dermal contact with soil, inhalation of resuspended soil particulates, and inhalation

of volatile organic compounds.
4.1 Ingestion of Soil

The equation for potential chemical intake by soil ingestion on-site is included in Table

1. This scenario also assumes that weather or other conditions (e.g., frozen ground/ snow

REAMS includes the unsaturated zone fate and transport model SESOIL. The purpose of running the model!
is two fold: a) determine whether the contaminants will reach the groundwater table in next 30 years. b) calculate the
risk associated with the estimated concentration in the groundwater. For constituents with a promuigated MCL, the
estimated concentration will be directlv compared against the MCL. However, prior to running the SESOIL model the
facility should obtain all the information identified on page 62, of the Virginia Risk Guidance. The closure report must
include evaluation of mode! results (concentrations reaching the groundwater) and a copy of SESOIL output file.

A-d March 9. 1998



/other cover) do not affect exposure and that all soil ingested is from contaminated areas

of the site. These assumptions are protective of human health and the environment.
4.2 Dermal Contact with Soil

The equation for calculating the potential absorbed chemical dose by dermal contact with
contaminated soil is provided in Table 1. This scenario assumes that weather or other
conditions (e.g., frozen ground/ snow or other cover) do not affect exposure, that
contaminated soil remains on the skin long enough for the HCOC to be absorbed and that

all soil adhering to the skin is from contaminated areas of the site.

The skin surface areas (SA) used in the dermal pathway have been identified in Virginia
Risk Guidance as 4,860 cm? for adults, which is the 50th percentile value for the arms,

hands and lower legs (U.S. EPA, 1989b - See Attachment A).

A skin-soil adherence factor of 1.45 mg/cm*® will be used in the dermal intake calculations.
The U.S. EPA guidance for dermal exposure assessment (Dermal Exposure Assessment:
Principles and Applications, EPA/600/8-91/011B) states that a range of values from 0.1
mg/cm? to 1.5 mg/cm” per event appear possible for dermal adherence factors (AF). In
order to estimate the amount of a particular HCOC which may potentially be absorbed

through the skin, chemical-specific dermal absorption factors (ABS,,,.,) are used.
4.3 Inhalation of Resuspended Soil

The equation for potential chemical intake by inhalation of resuspended contaminated soil
is included in Table 1. An inhalation rate of 0.83 m’/hr will be used as specified in the
Virginia Risk Guidance. This scenario assumes that the concentration of HCOC in indoor
dust will be equal to that in outdoor soil and that weather or other conditions, (e.g., frozen

ground/snow or other cover) do not affect resuspension or exposure.
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However, an appropriate model or equations in Table 1 will be used to estimate the
potential amount of respirable particulate matter generated by wind erosion. The
estimated generation rate for eroded particulate matter will then be used to derive an
ambient air particulate concentration. Justification for and documentation of the model(s)

used will be submitted to the Department as part of the risk assessment.
4.4 Inhalation of Volatilized HCOC in Soil

Since the HCOC have appreciable vapor pressures, they are expected to volatilize from

soil. Inhalation of HCOC as volatilized vapors is considered for this risk assessment. The

equations in Table 1 will be considered for esimating the intake for this condition.

5. Toxicity Assessment

The two principle indices of toxicity used in risk assessment are the reference dose (RfD) and the
cancer slope factor (SF). An RfD is the intake or dose per unit of body weight (mg/kg-day) that
1s unlikely to result in toxic (non-carcinogenic) effects to human populations, including sensitive
subgroups (e.g., the very young or elderly). The RfD allows for the existence of a threshold dose

below which no adverse effects occur.

The SF is used to express the cancer risk attributable to a discrete unit of intake; that is, the
cancer risk per milligram ingested per kilogram of bodyweight per day ([mg/kg-day]™"). The SF
1s an estimate of the upper-bound probability of an individual developing cancer as a result of
exposure 10 a particular carcinogen. Unlike the RfD, the SF assumes that there is no threshold
dose below which the probability of developing cancer is zero. Note that SFs are only developed
for those chemicals which have been shown to be carcinogens in man or in at least several animal
species. A carcinogenic weight of evidence rating is used to describe the strength of the

experimental evidence for carcinogenicity. The U.S. EPA has developed SFs for most chemicals
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with weight of evidence ratings of "A" (known human carcinogen) or "B" (probable human

carcinogen).

RfDs and SFs are derived by the U.S. EPA for the most toxic chemicals generally associated with
chemical releases to the environment for which adequate toxicological data are available. If both
the carcinogenic and non-carcinogenic effects of a particuylar compound are significant, both values

may be established. However, in most cases only one value is available.
5.1 Inhalation and oral RfDs and SFs

RfDs and SFs pertinent to the oral and inhalation exposure pathways will be obtained
from U.S. EPA's IRIS database. The IRIS (Integrated Risk Information System) on-iine
database was established by the U.S. EPA to provide risk assessors with peer reviewed
toxicological data on chemicals commonly encountered at environmental sites of
contamination. If data is not available from IRIS, it will be obtained from the Health
Effects Assessment Summary Tables (HEAST), a compilation of toxicity values
produced by the USEPA on a quarterly basis. The hierarchy presented in Appendix III

of Virginia Risk Guidance will be followed for using these sources.
5.2 Dermal RfDs and SFs

Chemical specific oral-route absorption values (ABS, ) are used to adjust the oral RfD
or SF, which is computed from an administered dose, for use in the dermal exposure
pathway. This correction is necessary due to the differences in absorption between the
skin and the gastrointestinal tract. By correcting the administered-dose oral RfD or SF
for the fraction expected to be absorbed in the gut, a dermal absorption factor can be

used to estimate the correct dose received through the skin.
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6. Evaluation of Risk

Using the toxicity criteria and identified exposure pathways discussed above, and the procedures
described in the Virginia Risk Guidance, the risk presented by the HCOC will be estimated. The
estimated risk will consider the effects from multiple constituents and all routes of exposure. The
risk goals will be a total cumulative hazard index of 1.0, for multiple noncarcinogens and a total
cumulative carcinogenic risk of 1E-04 for multiple carcinogens. However, the risk from each

individual carcinogen shall not exceed 1E-06 (i.e., one case of cancer per 1,000,000 population).
6.1 Estimation of exposure concentration

For the contaminants detected at the site, an exposure point concentration (EPC) for
each exposure pathway will be calculated for each contaminant by estimating the 95th
upper confidence limit (UCL) on the arithmetic mean of the concentrations. If the
calculated 95th UCL is greater than the maximum detected concentration, then the
maximum detected concentration will be used as the EPC. The risk for contaminants
will be calculated as per the equations and assumptions described in Tables 1 through
4. If for a contaminant both carcinogenic and noncarcinogenic risk-based cleanup goal

exists, the lower of the two will be used as a pathway specific to estimate the risk.

6.2. Risk Estimation

Health risk assessments are based on the relationship involving intake, contaminant
concentration, risk, and toxicity. Chronic daily intake (CDI), a product of intake and
contaminant concentration, are estimated using the exposure equations and assumptions
associated with each route of exposure. CDIs are then combined with the RfDs or SFs
to determine the resulting risk. For carcinogen(s), cumulative potential risk (RISK,) can

be calculated as follows: o
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RISK: = CD[ing:mcm * SFmg:snon + CDIdemul * SFdermAJ + CDIinh.uzuon‘VOCs * Sf\nrulanon‘VOCx

+ CDI, s * SF

pariicies panicics

For noncarcinogen(s), cumulative hazard index (HI ) can be calculated as.follows:

Hic = CD[mgmmn / RfD'u\gnnon + CDIdemul / RfDd:rmal +CDIinhalaluon-V0Cs/ Rleh:lanon-VOCs

+ CD(mhalalion-pamctu / RfDmhal:luon»pznlcles

where, taking into account all HCOC and relevant exposure pathways, the excess

cancer risk is 10 or the hazard index is 1.0.
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Table 1

Risk Assessment Algorithm for Carcinogenic Exposure

Exposure Route

Chron ail

In

CDI mg/L-da

tia x

Oggcu onal/Iodustrial Ex re

Ground Water

Ingestion

CW x IRW,, x EF

CW x IRW, x EF, x ED,

Inhalation

CW x IRA,;; x EF x K

BW, x AT,

Dermal

CW x SAW,y; x PC x ET x EF x CF

CW x SAW, x PC x ET x EF, x ED, x CF

Soil

Ingestion

CS x IRS,;; x CF x FI x EF

Dermal

CS x CF x SAS,,; x AF x ABS x EF

BW, x AT, {
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Inhalation of VF x IRA,y; x ET x EF VF x IRA, x ET x EF, x ED,
vaporizing vocs | = sessssss-sss---------- b mmmsooomoocsososomsoses
from soil At BW, x AT,
Inhalation of PEF x IRA,4; x ET x EF PEF x IRA, x ET x EF, x ED,
emitting particles |  see--cs---e----------o Lo aee-
from soil AT BW, x AT,

{

‘.
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Table 2

Risk Assessment Algorithm for Non-carcinogenic Exposure

Exposure Route

Chronic Daily Intake {CDI), mg/L-day

Reaidential Expogure

Qccupational/Industrial Exposgure

Ground Water

Ingestion

CW x IRW. x EF x ED,

BW, x AT,

CW x IRW, x EF, x ED,

Inhalation

CW x IRA. x EF x ED, x K

Dermal

Soil

Ingestion

BW, x AT,

BW, x AT,

Dermal

CS x CF x SA. x AF x ABS x EF x ED.

CS x CF x SA x AF x ABS x EF, x ED,
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Inhalation of VF x IRA. x ET x EF x ED, VF x IRA, x ET x EF, x ED,
vaporizing VOCs | e eeacaaaaao ] e e
from soil BW. x AT, BiW, x AT,
Inhalation of PEF x IRA. x ET x EF x ED, PEF x IRA, x ET x EF, x ED,
emitting particles | i e e
from soil BW. x AT, BW, x AT,

Note: Occupational noncarcinogenic risk assessment is based on adult exposure
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Table 3
Age Adjusted Factors

ED. x IRA_ (ED.,. - ED.) '){""I}ZA‘i
IRAadj S i
Bw, BW,
ED. x IRW, (ED.,. - ED.) X IRW,
IRWadj = oS- TmEmsossss 4+ e e e e e e e e e e e e m e o -
Bw, _Bw,
ED. x SAW. (ED.,. - ED.) x SAW,
SAwadj = T TS smsses-- U I P
Bw, BW,
ED. x IRS_ (ED.,. - ED.) x IRS,
IRSad; = TS mTmmsmses i S
Bw, BW,
ED. x Sa. (ED.,. - ED.) x SA,
SASadj = TS mssssmess + e e e c e mcmmaao—o
Bw, BW,

Note regarding age adjusted factor:

Because contact rale with tap water, ambient air, and residential soil are different for children and adults. carcinogenic risk during
the first 30 years of life were.calculated using age adjusted factor. These factors approximate the integrated exposure from birth unul

age 30 by combining contact rates. body weights, and exposure durations for 'wo age groups - small children and adults.



[
Table 4
Exposure Variables Included in Tables 1, 2, and 3
Symbol Term Unit Value Reference
ABS Abscrpuon factor - User specified
AF Adherence factor - ) 1.45 a. ¢
AT, Averaging ume days 25530
carcinogens -
AT, Averaging nime non- days ED x 365
carcinogens f )
BW, Body weight adult kg 70 c
BW, Body weight child kg 15 ¢
CF Conversion factor - 0.000001 -
(&) Chemical concentration in mg/Kg-day User specified
soil
Ccw Chemical concentration in mg/L User specified
water
ED¢ Exposure duration child years 6 c
EDpw Exposure duration for years 30 c
ED carcinogen total or
Residendial
ED, Exposure duration years 25 ¢
accupational
EF Exposure frequency days 350 ¢
residential
ET Exposure Time hrs/day
General/Occupational 8.0
Groundwater 0.2
Surface Water - ingestion c. d
Surface water - dermal 2.6
Air -inhalation 2.6
4.0
Fl Fracuon ingested -
Residential 1.0 b
Occupational 0.5
IRA, Inhalation rate air aduk m’/day 20 b
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[RA, Inhalation rate - air 11.66
adjusted
IRA, Inhalation rate chid m’/day 12 b
IRA, Inhalation rate adult m?/day 20 b
IR Ingestion rate food kg/day 0.28 cd
Fruiveggies 0.122
Fish 0.054
{RS, Ingesuon rate soil adult mg/day 100 b
IRS, Ingesuon rate soil child megiday 200 b
IRS,, Ingestion - soil adjusted 114.29
IRS¢ Ingestion rate soil chitd mg/day 200 ) b
IRW, Ingesuon rate water adult L/day 2 ' b
IRW Ingestion -water adjusted L-y/kgd 1.08
IRW, Ingestion rate water child L/day 1 b
K Volatilization factor, - 0.5
waler to air
PC Permeability constant cmvhr User specified b
PEF Particulate emission kg/m’ 6.789926E08 f
factor “se r'nuus—eﬁlc' mjﬂz ’—/,‘/717";/9'7
SAW, Surface area child
groundwater dermal em? 7500
surface water dermal b.z
Surface area soil cmi/event
SAS, occupational - adult 4500 e
SAS, child 1875
SAS,, Surface area sotl ajusted cm/event 2290
SAW, Surface area for water em? 820 b
comact aduit
SAW Surface arza for water cm*/event 9200
comact
VF Volatilazaton factor, kg/m’ User specified -
soil to air
References: -
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Risk Assessment Guidance for Superfund, Volume [, EPA/5407]1-89/002, December 1989,
Region {1 values
Exposure Factors handbook, EPA/600/8-89/043, July 1989

Human health evaluanon manual suppiemental guidance, OSWER Directive 9285.6-03. March 25. 1991

Dermal exposure Assessment, Principies and Applications, Interim Report. EPA/600/8-91/01 I b. January 1992

Technical Background Document for Draft Soil Screemung Level Guidance. Office of Sohd Wasie and Emergency Response

EPA/54)/R-94/101. December 1994,
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Attachment 2
Landfill Disposal Report



O‘Sﬁm;\ Brush‘ Yard Wa.ste _ Q Pick-up or Small Trallg’ﬁ,t:
Q Sois, Fill Dirt " . Q Single Axie -1 To”ﬁi“ﬁ*'

te Asphan. Rock © OSingle Axle - 2 Ton T4
DOTHER (r,,, / | B Tandem Ax_ie “ggg,
Q Total Loads: : - QTrailer up to 24 ft. '
Q Total Price: bl o2 QTrailer upto 30 .

5 *ATERIAL D ouupen

County: ' ~ QTrailer 30ft. &up

L L p # Q Other 4
Custorner Signature l ‘A“" ‘ ﬂ?’" d /]
. T : "
4 v
‘ Phone (540) 773-0010 3
diailing Address — PO. Bax 4132 5.
Roanoke, Vlruln!a 2401
MATERIAL DUMPED
4o ..mps Brush, Yard Waste Q Pick-up or Sman Tralber
Q Soils, Fill Dirt = _ Q Single Axie — 1 Ton
Q Concrete, Asphatt, Rock Q Single Axle — 2 Ton '
‘aomer Q Tandem Axle ' -
~QTotal Loads: / Q Trailer up to 24 ft. L _ 7 4 FeS AR
~ QTotal Price: éé./ Zd QTrailer upto 30ft. -« _”‘P.O' i '
- County: QTrailer 30ft &up = -peit §1! S_j;"Job# / ({/ VAA/
: 7ﬁ n] Other . '
Customer Signature ] /‘W 1 rl A A0 Q"\ / -
" — i “ H =
. ! sy i .
Permitted Landfill COUNTRY SOUTH, LLC
No. 581 7390 Merriman Road, S.W.
: . Roanoks, Virginia 24018
N 4 . Phone (540) 0010 .y o ) W
- : § (A ]s . P oy :Q N
Mailing Address — PO. Box 4132 A B e 1
Roancke, VlmT!a 24015 E % ;
MATERIAL DUMPED TRUCKPRICE =~ Date: 7375144
QLStGmps, Brush, Yard Waste Q Pick-up or Small Trailer . '§ 7.50  Truck No.: Lylecte
O ~ils, Fill Dirt Q Single Axle — 1 Ton .'7$25.00  Customer: =~
{  crete, Asphalt, Rock Q Single Axle — 2 Ton - $60.00  Address:__£7° Coufe She "%
0 Tandem Axie : $ 75:00— __ﬁ..u..u_ufdrlél-
JOTHER : .
Q Total Loads: / Q Trailer up to 24 ft. $13500  Phone

Q Total Price: VIAX., Q Trailer upto 301t $15000 PO ' )
Q Trailer 30 ft. &up % $15500 Job#:___ __f__ﬁ.&a:z:__——

County:

.~ 3 Otffer S8 coD Q  OpenCheck#



Attachment 4
Daily Reports



QUALITY ASSURANCE

REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 132
Contract No. DACA65-98-C-0015 Tuesday
CIMINELLI] SERVICES CORP. 12 May 1998
Concur with the contractor's report for this period? _/ Yes ___ No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? l No ___ Yes*
Were any instructions given to or information received from the Contractor? _\{ No __ Yes*
Did anything develop on the work which might lead to a change order

or contract claim? _Z No __ Yes*

Safety Observations and General Comments/Remarks:

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

See contract files for weather information on the date(s) covered by this report.

S qu 19
DATE SU

ality Assurance Report is complete and accurate to the best of my knowledge.

DATE




: Bio Plant 0ld Equalization Basin Closure | CSC Job No: 9708
DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NAME: Ciminelli Services Corp.

Date S ~/2- Report No. /27— |3 % Contract No. DAC(A)
65-98-C- Project Name and Location of work:

g b § .
r & PD<sscn Closw re

Weather: {Clear] (P7B&Budy] {Cloudy] (Rain: inches]
{Tewp. min.72¢Z max.] Other Weather Conditions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:

= U C!‘ane_//[ = C‘e_MoG <~ Qxlzg Lord b. (

2. Equipment Data. (Indicéte items of construction equipment, other than
hand tools, at the job site and whether or not used):

A0 €;;c~;f3

3. Work Performed Today (Indicate identity of Contractor and
Sub-contractors, location , and description of work:

£ S A

Ao b ack . dese dee o Gcallic sk 7Z7= 772

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken):

a. Preparatory
Phase:

49, LA
77X

b. Initial
Phase:
A 75

v 7

c. Follow-up
Phase:

2 a

77z




Bio Plant 0ld Equalization Basin Closure CSC Job No: 9708

DAILY CONSTRUCTION QUALITY CONTROL REPORT

5. Tests performed as required by plans and specifications and the results:

LA
77

6. Verbal instructions received (List ingtructions given by Government
personnel on construction deficiencies, retesting required, etc. Include

the name of Government person, time and place instructions given, and action
taken to comply:

D - - I 4 o S 1 Z. .
Jel NS (ade§ gtm 6’7 llecE  [Dixheyf o 9679//1

<3 > |

Y

7. Job Safety {Include deficiencies and corrective action taken:

Y. /7% %Efj’};&e Y31

8. Equipment Data (Indicate items of construction equipment, other than
- hand tools, at the job site, and whether or not
used) : )

D 4iﬁgzau#%>'

9. Material and equipment items that arrived at the job gite. Indicate
compliance or non-compliance of these items with approved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of installation, indicate how this storage was provided
and whether or not it is ’

adequate:

278
7

10. Remarks (Cover any conflicts in the plans and specifications,
instructions, or
delays):

A 7
Y 4 , v

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIARNCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGNED

SiZi T S~—— CONTRACTOR'S QC SYSTEM MANAGER




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT

CONTRACT NO. DACA65-98-C-0015

DATE _S-/2 -38
P
R
1
M
E NO.
_ _ HOURS
LABOR H H H H H EQUIPMENT USED | IDLE
CLASSIFICATION g ‘; # ‘; # '; " ‘s‘ * ‘; DESCRIPTION
i 7 %—‘v
é i Z ; ;E ? ' lto
TOTALS
NO. OF EMPLOYEES (SUBTOTALS) rL T2
| NO- OF HOURS (SUBTOTALS) 20 Z;J
PREVIOUS TOTAL HOURS
3479
TOTAL HOURS THROUGH THIS DATE
3510




QUALITY ASSURANCE

REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE

Contr. Day:

Radford Army Ammunition Plant 124
Contract No. DACA65-98-C-0015 Monday
CIMINELLI SERVICES CORP. 04 May 1997
Concur with the contractor's report for this period? l Yes ____ No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? v/No ___ Yes*
Were any instructions given to or information received from the Contractor? w No __ Yes*

Did anything develop on the work which might lead to a change order
or contract claim?

Safety Observations and General Comments/Remarks:

L/No ____Yes*

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

No work OL and 03 May due 4o rain.
i

See contract files for weather information on the date(s) covered by this report.

o

DAT S

. INT

ity Assurance Report is complete and accurate to the best of my knowledge.

DATE




e mre cAvouLT LOL JUU NOD Y/UY
DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NaME: (Ciminelli Services Corp.

Date 6\' -;{'gl& Report No. -~/ Contract No. DAC(A)
65-98-C- Project Name and Locatlion of work: :

- i

Fld  Pesea (Jogwert.
Weather: [Clear) [P.Cloudy] [Chagdy] (Rain: inches}

(Temp. min. S/7max.] Other Weather Conditions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:

a. () C
P>l Pal i b. (

) Cirsenelf. = Tepmene. N/ Youce . o= twns¥ = c.

(7 Bcarld

da. () : ‘
e,

] T

2. Equipment Data. {Indicate items of construction equipment, other than
hand tools, at the job site and whether or not used): :

7HF

3. Work Performed Today (Indicate identity of Contractor and
Sub-contractors, location , and description of work:

—Lomadle = Tzt &l Rnas v donct Bairer

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken): .

a. Preparatory

Phase:

A7
b. Initial
Phase:

}Vlfi

c. Follow-up
Phase:

v/
5




P N

Bio Piant Old Equaliza.ion Basin Closure CSC Job No: -9708

DAILY CONSTRUCTION QUALITY CONTROL REPORT

5. Tests éerformed as required by plans and specifications and the results:

L4

27K
I'd

6. Verbal instructions received (List instructions given by Government
personnel on construction deficiencies, retesting required, etc. Include
the name of Government person, time and place instructions given, and action
taken to comply:

l'!é g Ad{sﬁ !é‘ — ﬁn rz ~ 1L ,ﬁ‘ . e&“;l . '; 4 i ! /: Lﬁt"ﬂ-ﬂ-‘

7. Job Safety (Ihclgde deficiencies and corrective act;on taken:

Y 2 TPy

8. Equipment Data {Indicate items of construction equipment, other than
“hand tools, at the job site, and whether or not
used) : )

Iy

TR

9. Material and equipment items that arrived at the job site. Indicate
compliance or non-compliance of these items with apprxoved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of installation, indicate how this storage was provided
and whether or not it is ‘

adequate:

71
[ 2K 4

10. Remarks {(Cover any conflicts in the plans and specifications,
instructions, or
delays) :

V. =
AR

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGNED

7 CONTRACTOR'S QC SYSTEM MANAGER




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT

CONTRACT NO. DACA65-98-C-0015
DATE _S-Y9-7¢

P
R V.8
1
M [
E NO.
(- HOURS
LABOR H H H H H EQUIPMENT USED | IDLE
CLASSIFICATION # 's‘ * 's‘ * 's‘ 4 ‘s‘ * ‘s‘ DESCRIPTION
| ©QC rmyc 116
Leborer— L6
| Forcensen (.
> .(mcc( (1.8
TOTALS
NO. OF EMPLOYEES (SUBRTOTALS) 1 3
I'NO. OF HOURS (SUBTOTALS) " y { XS
PREVIOUS TOTAL HOURS 3‘1511(
TOTAL HOURS THROUGH THIS DATE 3‘13 <7 0
[4




QUALITY ASSURANCE

REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 121
Contract No. DACA65-98-C-0015 Friday
CIMINELLI SERVICES CORP. 01 May 1998
Concur with the contractor's report for this period? _l Yes __ No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? _\{ No __ Yes*
Were any instructions given to or information received from the Contractor? 1 No __ Yes*
Did anything develop on the work which might lead to a change order :

or contract claim? _.Z No _ Yes*

Safety Observations and General Comments/Remarks:

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

See contract files for weather information on the date(s) covered by this report.

ality Assurance Report is complete and accurate to the p_ost of my knowledge.

_—
oS mzqc :
DATE SUBW. INT DATE

MARK A. Bxiﬁop

/




s ldvsane Lou uuU NOT  Y/US
DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NAME: Ciminelli Services Corp. -
Date S ~‘- Z? Report No. (273 Contract No. DAC(A)
-C—

65-9 Project Name and Location of work:

Weather: (Clear] (P.Cloudy] [Cloudy] [Rain: ,AS inches]
[Temp. min. SPmax.] Other Weather Conditions

1. Contractor (C) or Sub-contractor (S}, and Area of Responsibility:

()
a. ()
)

2. Equipment Data. (Indicate items of comstruction equipment, other than
hand toels, at the job site and whether or not used):

Bz l<lpe: — oo d

3. HWork Performed Today (Indicate identity of Contractor and
Sub-contractors, location , and description of work:

Camirngile = nstell L8O olracn 5!§2f35—' 017£¥L 3 cukuff

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken):

a. Preparatory
Phase:

777

b. Initial
Phase:

v/

c. Follow-up
Phasge:

Wi

, L4




s—

'Y : - . .-

B10 Plant Old Equalization Basin Closure CSC Job No: 9708

DAILY CONSTRUCTION QUALITY CONTROL REPORT

5. Tests ﬁerformed as required by plans and specifications and the results:

TE

€. Verbal instructions received (List instructions given by Government
personnel on construction deficiencies, retesting required, etc. Include
the name of Government person, time and place instructions given, and action
taken to comply:

777K
V4

7. Job Safety (Include deficiencies and corrective action taken:
PEA! i

V1 77 Selirdes S

8. Equipment Data (Indicate items of construction equipment, other than

“hand tools, at the job site, and whether or not

used) :

2, &ﬂ‘ é‘: - H! Ed'

9. Material and eqguipment items that arrived at the job site. Indicate
compliance or non-compliance of these items with approved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of installation, indicate how this storage was provided
and whether or not it is '

adequate:

T dran A aad edwa o gn pee

10. Remarks (Cover any conflicts in the plans and specifications,
instructions, or
delays) : :

74

¥

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGNED

i Zé‘/ 4/%‘—- CONTRACTOR'S QC SYSTEM MANAGER




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT

CONTRACT NO. DACA65-98-C-0015

DATE __ {-/-93

P
R
I
M
E NO.
HOURS
LABOR H H H H H EQUIPMENT USED | IDLE
CLASSIFICATION d 's‘ “ 's‘ * '; # 's‘ * g DESCRIPTION
| @ g 12 adchoe . 27
_);feaJ. dd Jtla
laovee ™ iy
TOTALS
NO. OF EMPLOYEES (SUBTOTALS) 3
[ NO. OF HOURS (SUBTOTALS) ‘j. ¢
PREVIOUS TOTAL HOURS 3“,‘( 6- 5
TOTAL HOURS THROUGH THIS DATE
R282.5




QUALITY ASSURANCE

REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 120
Contract No. DACA65-98-C-0015 Thursday
CIMINELLI SERVICES CORP. 30 April 1998
Concur with the contractor's report for this period? __\/ Yes __ No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? l No ___ Yes*
Were any instructions given to or information received from the Contractor? l No ___ Yes*
Did anything develop on the work which might lead to a change order

or contract claim? __\/ No _ Yes*

Safety Observations and General Comments/Remarks:

(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

See contract files for weather information on the date(s) covered by this report.

The rnment ity Assurance Report is complete and accurate )aﬁ.’l_u-t of my knowledge.

J

SUPV. INT

o8 Mayq
DAT

/ MARK A. szsfop DATE




“\

e cmvaaag ' ' © Lou wUU NO: Y/UY

DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NaME: Ciminelli Services Corp. -
Date % z%q Report No. /2 Contract No. DAC(A)
65- 98- Project Name and Locatlon of work:
= T2 f ;
[l L)bin {

Weather: (Clear] [P.XSoudy] (Cloudy] (Rain: inches]
{Temp. min. 7o max.] Other Weather Conditlions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:
a. {)

&M( . - At e Ly L -c-
) A

)
( .
a- Coraad~ 2ol d ' (
- mﬁ.n. L i e.
AL 7 —

2. Equipment Dbata. (Indic&te items of construction equipment, other than
hand toels, at the job site and whether or not used): _

[{47[1-

3. Work Performed Today (Indicate identity of Contractor and
Sub-contractors, location , and description of work:

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken): _

a. Preparatory

Phase:
Yw/i
/I~
b. Initial
Phasge:
1%

r7

c. Follow-up
Phase:

N/H

4




B10 Plant 0ld Equalizacion Basin Closure CSC Job No: 9708

DAILY CONSTRUCTION QUALITY CONTROL REPORT

5. Tests performed as required by plans and specifications and the results:

£

78

6. Verbal instructions received (List instructions given by Government
personnel on construction deficiencies, retesting required, etc. Include
the name of Government person, time and place instructions given, and action
taken to comply:

2775
LB

L4

7. Job Safety (Include deficiencies and corrective action taken:

Ao déﬁ(}ﬁ.ﬁm“

8. Equipment Data {Indicate items of construction eguipment, other than
" hand tools, at the job site, and whether or not
used) :

2

w7

9. Material and equipment items that arrived at the job site. Indicate
compliance or non-compliance of these items with approved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of installation, indicate how this storage was provided
and whether or not it is

adequate:

Al

4

10. Remarks {(Cover any conflicts in the plans and specifications,
instructions, or
delays) :

Aﬂlg}

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGN ED% /A-\‘

CONTRACTOR'S QC SYSTEM MANAGER




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT

CONTRACT NO. DACA65-98-C-0015

DATE 7-39-9%
P
R -
1
¥ N
E NO.
N MY HOURS
LABOR H H H H H | EQUIPMENT USED | IDLE
CLASSIFICATION # g # g d '; # g * g DESCRIPTION
P | {0
§I &:\! f { [
Ceboro— U (0
 Franen e
_Lsfmcf' 1|3
I& lrfuzz,_n 2- ‘1
eonlice 14
¥ &
TOTALS
NO. OF EMPLOYEES (SUBTOTALS) 3
NO. OF HOURS (SUBTOTALS) i S’ (
PREVIOUS TOTAL HOURS 3 3 76-. 5
TOTAL HOURS THROUGH THIS DATE 7.{ L ?




QUALITY ASSURANCE REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 119
Contract No. DACA65-98-C-0015 Wednesday
CIMINELLI SERVICES CORP. 29 April 1998
Concur with the contractor's report for this period? __/ Yes __ No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? _\{ No __ Yes*
Were any instructions given to or information received from the Contractor? l No __ Yes*
Did anything develop on the work which might lead to a change order /

or contract claim? Y No ___ Yes*

Safety Observations and General Comments/Remarks:
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

See contract files for weather information on the date(s) covered by this report.

The Government Quality Assurance Report is complete and accurate to t.h.rl_n-t of my knowledge.

MARK A. BISHPP DAT SUPV. INT DATE




e vawwL S vOL JUU NO: ¥/UB

DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NAME: (iminelli Services Corp.

pate -61; -7¢ Report No. [/ 2.} Contract No. DAC(A)
65-98-c- Project Name and Location of work: :

Weather: [Clear]) [pdLoudy] [Cloudy] [Rain: inches)
{Temp. min."7¢ max.) Other Weather Conditions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:
a. ()

; Cooinelli = 1Al _arding _ c.

2. Equipment Data. (Indicate items of construction equipment, other than
hand tools, at the job site and whether or not used):

V77
7/

3. Work Performed Today (Indicate identity of Contractor and
Sub-contractors, lcocation , and description of work:

h‘g..__?&- d%s»&l

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken): .

a. Preparatory

Phase: P
W,/
=/

b. Initial
Phase:

/41"

c. Follow-up
Phase:

.

WK

7




p—

-

g10 Plant Old Equaliza..on Basin Closure | : CSC Job No: 9708

DAILY CONSTRUCTION QUALITY CONTROL REPORT

5. Tests éertormed as required by plans and specifications and the results:

V.
/

6. Verbal instructions received (List instructions given by Government
personnel on construction deficiencies, retesting required, etc. Include
the name of Government person, time and place instructions given, and action
taken to comply:

A7

7. Job safety (Include deficiencies and corrective action taken:

[Va & g.‘rjn et JES

8. Equipment Data (Indicate items of construction equipment, other than

" hand tools, at the job site, and whether or not

used) :

T

/V/’A

9. Material and equipment items that arrived at the job site. Indicate
compliance or non-compliance of these items with approved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of imstallation, indicate how this storage was provided
and whether or not it is

adequate:

IH
77

10. Remarks (Cover any conflicts in the plans and specifications,
instructions, or
delays) :

w7k

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGNED

Eﬁégé; CONTRACTOR 'S QC SYSTEM MANAGER




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT
CONTRACT NO. DACA65-98-C-0015

DATE _Z-27-58
P
R
I
M
E NO.
__ HOURS
LABOR H H H H H| EQUIPMENT USED | IDLE
CLASSIFICATION “;““S‘”‘s‘”'s"“s‘nnscmon
& Mo Ul
[4
| 5 erperinden fon CF | |lo
L44o.~u- L llo
TOTALS
NO. OF EMPLOYEES (SUBTOTALS) 3
'NO. OF HOURS (SUBTOTALS) '&" 3»(7
PREVIOUS TOTAL HOURS 33 éj- 5'
TOTAL HOURS THROUGH THIS DATE e
32158




QUALITY ASSURANCE REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 118
Contract No. DACA65-98-C-0015 Tuesday
CIMINELLI SERVICES CORP. 28 April 1998
Concur with the contractor's report for this period? v Yes ___No*

Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? V No __ Yes*

Were any instructions given to or information received from the Contractor? v No __ Yes*
Did anything develop on the work which might lead to a change order

or contract claim? _\L No ____ Yes*

Safety Observations and General Comments/Remarks:
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

See contract files for weather information on the date(s) covered by this report.

The Government ality Assurance Raport is complete and accurate to the best of my knowledge.

o8 18 —
DA SUPV. INT DATE




- .

Bio Plant 0lad Equalizétion Basin Closure CSC Job No: 9708
DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NAME: Ciminelli Services Corp.

Date 2‘2%%2 Report No. 124:’ Contract No. DACIA)
—C-

65-9 Project Name and location of work:

E& [ scn  Closend

Weather: [ r] [P.Cloudy] (Cloudy} ([Rain: inches])
[Temp. min.thgmax.] Other Weather Conditions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:

a. ()

; -7 ,'m,'z;i/[“ — ‘,ﬁ‘zjz;‘_ ﬁp‘q c/c\n?, : b.
C.
()
d. ()
e. {

2. Equipment Data. (Indicéte items of construction equipment, other than
hand tools, at the job site and whether or not used):

Leacter = Tcsed

3. Work Performed Today (Indicate identity of Contractor and
Sub-contractors, location , and description of work:

e W +?m__y_@_¢.§,¢Tma_ﬂ;«4m;¢'

4. Results of Surveillance: (Include satisfactory work completed, or
deficiencies with action to be taken):

a. Preparatory

Phase:
/!‘/}%
v I

b. Initial

Phage:

7277
yd

c. Follow-up
Phase:

- .
V// 4
VA4




Bio Plant 0ld Equalization Basin Closure : CSC Job No: 9708

DAILY CONSTRUCTION QUALITY CONTROL REPQRT

5. Tests performed as required by plans and specifications and the results:

A 77
7

6. Verbal instructions received (List instructions given by Government
personnel on construction deficiencies, retesting required, etc. Include
the name of Government person, time and place instructions given, and action
taken to comply:

1717

7. Job Safety (Include deficiencies and corrective action taken:

DR S Y X

8. Equipment Data {(Indicate items of construction equipment, other than
hand tools, at the job site, and whether or not
used) :

/ -Z¢_ .

9. Material and equipment items that arrived at the job site. Indicate
compliance or non-compliance of these items with approved shop drawings, the
contract plans and specifications, and the storage of the item is required
prior to the time of installation, indicate how this _storage was provided
and whether or not it is

adequate:

YW(M

10. Remarks (Cover any conflicts in the plans and specifications,
instructions, or
delays): ’

y, TE]

77 ]

CONTRACTOR'S VERIFICATION: THE ABOVE REPORT IS COMPLETE AND ALL DATA LISTED
IS CORRECT. ALL MATERIALS PROVIDED, EQUIPMENT USED, AND WORKMANSHIP FOR THIS
REPORTING PERIOD ARE IN COMPLIANCE WITH THE CONTRACT PLANS AND
SPECIFICATIONS EXCEPT AS NOTED ABOVE.

SIGNED

B%\ CONTRACTOR'S QC SYSTEM MANAGER

4 - e




CONSTRUCTION MANPOWER AND EQUIPMENT REPORT
CONTRACT NO. DACA65-98-C-0015
DATE _ ¥-8-)p

P
R
1
M
E NO.
HOURS
LABOR H H H H H EQUIPMENT USED | IDLE
CLASSIFICATION # 'S‘ ¥ '; # 'S‘ # 'S‘ # 'S‘ DESCRIPTION
= ¢ \Fe~for— S| s
S e Lo walil R
{ ézz _ /12
TOTALS
‘NO. OF EMPLOYEES (SUBTOTALS) F3 3,,
NO. OF HOURS (SUBTOTALS) 3} "30
PREVIOUS TOTAL HOURS Z? .3 s. ;
TOTAL HOURS THROUGH THIS DATE 6 5.. 5.—




QUALITY ASSURANCE REPORT

BIO PLANT EQUALIZATION BASIN CLOSURE Contr. Day:
Radford Army Ammunition Plant 117
Contract No. DACA65-98-C-0015 Monday
CIMINELLI SERVICES CORP. 27 April 1997
Concur with the contractor's report for this period? v Yes ___No*
Was any QC testing/inspection observed or were any specific QA

evaluations or verifications performed? _\é No _ Yes*
Were any instructions given to or information received from the Contractor? _\{ No __ Yes*

Did anything develop on the work which might lead to a change order
or contract claim? l No ___ Yes*

Safety Observations and General Comments/Remarks:
(Also includes explanation of answers to Items 1-4 above which are identified with an asterisk [*].)

Ne work 2T or 23 A¢_r§l due to rain,

See contract files for weather information on the date(s) covered by this report.

ity Assurance Report is complete and accurate to t:h._lgoat of my knowledge.

ol Mg._g 98 ;‘
DAT SUPYV. INT DATE




Bio Pllant 0ld Equalization Basin Closure CSC Job No: 9708
DAILY CONSTRUCTION QUALITY CONTROL REPORT

CONTRACTORS NAME: Ciminelli Services Corp.

Date -27-7 Report No. ]/7 Contract No. DAC(A)
65-98%c- Project Name and Location of work:

EX e Crloscr

Weather: [Clear] [P.Cloudy] [Ciﬂﬁay] [Rain: inches]
[Temp.___ min. 4 max.] Other Weather Conditions

1. Contractor (C) or Sub-contractor (S), and Area of Responsibility:

a. ()

) &/mzég,// /Q"é)a,oL 0#({“5_24_‘(‘ : b. (
é T( ) j’ﬁ“fft‘f Lo, - w_mi&“ﬁ.ﬁnk

)

2. Equipment Data. (Indicéte items of construction equipment, other than
hand tools, at the job site and whether or not used):

Uz egep IX cile

3. W