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FW: SWMU 41 Field Investigation Page 1 of 2

McKenna, Jim

From: Tesner, John E NABO2 [John.E.Tesner@nab02.usace.army.mil]
Sent: Tuesday,' Aprii 06, 2004 11:48 AM

To: Jim McKenna (E-mail)

Subject: FW: SWMU 41 Field Investigation

Jim-
This is as we discussed this morning.
JT

----- Original Message-----

From: James_O_Spencer@URSCorp.com [mailto:James O Spencer@URSCorp.com]
Sent: Tuesday, April 06, 2004 9:34 AM

To: Tesner, JohnE

Cc: Darren_Renne@URSCorp.com

Subject: SWMU 41 Field Investigation

John:
The following is a synopsis of our soil field investigation activities to date and recommended activities to complete
the field work:

Area A (Lower Area)

e Soil berings - 4 planned soil borings for site characterization and chemical sampling (41SB2-41SB5) -
completed per work plan

e Chemical sampling from 4 soil borings completed per work plan (3 samples from each boring + QA/QC)

e Additional site characterization borings completed that were not included in work plan (for visual ID of soil
types and poteniial waste, etc.) = 6 (including one boring in proposed test pit location)

Conclusions:

The 10 soit borings (inctuding one in test pit area) allowed for a mare complete assessment for the
presence or absence of buried material, etc. in this area than possible with the original scope of 4 borings
and one test pit. It is therefore recommended that the 3 discrete soil samples proposed for the test pit be
collected from an additional boring completed within Area A.  Section 1.3.2 of the work plan (page 1-34
first bullet) allows for the substitution of additional barings for the test pit.

Area B (Upper Area)

e Soil borings - 6 planned soil borings for site characterization and chemical sampling (41SB5-41SB11) -
complieted per work plan

e Chemical sampling from 6 soil borings completed per work plan (3 samples from each boring + QA/QC)

e Additional site characterization borings completed that were not included in work plan (for visual {D of soil
types and potential waste, etc.) = 16 - Collected waste characterization sample of buried material for
expedited TCLP, etc. analysis.

Conclusions:
The 22 soil borings have allowed for:

4/6/2004



| COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY

Stract address: 629 East Main Street, Richmond, Virginia 23219

W. Tayloe Murphy, Jr. Meiling address: PO Box 10002, Richmond., Virgine 23240 Robert G. Burnl
Secretary of Natural Resources Fax (804) 698-4500 TDD (K4} 698-4421 Drrector
www. deq.state.va.us, (R04) 69R-4000
1-800-392-34R]
30 March 2004

Mr. James McKenna-

Radford Army Ammunition Plant

SIORF-SE-EQ -
P.O. Box 2 '

Radford, VA 24141-0099

_ RE: Work Plan Addendum 018 RCRA Facility Investigation at Solid Waste
. ' Management Unit 41 (WPA 18)

Dear Mr. McKenna:
This office has reviewed the refefenced draft document and concurs with
WPA 18. No revisions to the document are required. Please provide one copy of

the Final WPA 18 document to this office on CD when completed.

If you have any questions, please call me at 804.698.4308.

Sincerely,

DAL A e

Mark S. Leeper
Remedial Project Manager

‘ cc: Norman L. Auldridge - WCRO, DEQ ]
Durwood Willis - DEQ
Robert Thompson, Region III, U.S. EPA 3H813



February 20, 2004 ‘ ' [

- U. S. Environmental Protection Aoency ' _ . J

ALLIANT TECHSYSTEMS

Radford Army Ammunition Plant

Route 114, PO. Box 1 ‘

Radford, VA 24143-0100
USA

Mr. Robert Thomson

Region [T
1650 Arch Street .
Philadelphia, PA 19103-2029

Subject: Master Work Plan, Final, August 2003 and . _
Work Plan Addendum 18, RCRA Facility nvestigation at SWMU 41, Fmal December 2003

Radford Armiy Anumunition Plant
EPA ID# VA1 210020730

Dear Mr. Thomson:

Per your February 11, 2004 approval of the subject documents, two additional copies of each will be forwarded under
separate cover to your office. - ' '

Please coordinate with and prov1de any questions or conuments to myself at (540) 6398266 Jerry Redder of my staff (540)

639-7536 or Jim McKenna, ACQO Staff (540) 639:8641.

Sincerely,

OA Drabl
C. A. Jake, Emtizénmental Manager _

Alliant Ammunition and Powder Company, LLC

Enclosure

c: Russll Fish, P.E., EPA Region Il Thorsdey 2427 (200%  faxed do Dossen Reras, ORS
Durv&ood Willis

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

Mark Leeper

Virginia Department of Environmental Quahty
P. O. Box 10009

Richmond, VA 23240-0009

~ E. A, Lohman
Virginia Department of Envirommental Quality
West Central Regional Office
3019 Peters Creek Road
Roanoke, VA 24019 . . -

04-815-23
IMcKenna/JJRedder
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February 20, 2004

Mr. Robert Thomson - U. S. Environmental Protection Agency

Master Work Plan, Final, August 2003 and

Work Plan Addendum 18, RCRA Facility Investigation at SWMU 41 _ : _

Tony Perry

U.S. Army Environmental Center

5179 Hoadley Road, Attn: SFIM-AEC-ERP
Aberdeen Proving Ground, MD 21010-5401

Katie Watson

Engineering & Environment, Inc.
7927 Camberley Drive

Powell, TN 37849

Dennis Druck

U.S. Army Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-HER -
Aberdeen Proving Ground, MD 21010-5403 -

John Tesner

Corps of Engieers, Baltunore District
ATTN: CENAB-EN-HM

10 South Howard Swreet

Baltimore, MD 21201

be: Admlmstrauve File .Coordination r ii) e 4\,1/«.\,
: = . JiMcKenna

E
V

J. J. Redder
Env. File

" 04-815-23

IMcKenna/JJRedder




UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION il '
1650 Arch Street
Philadelphia, Pennsylvania 191032029

Date: February 11, 2004

In reply
Refer to'3HSlB

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Commander,

Radford Army Ammunition Plant
Attn: SIORF-SE-EQ (Jlm McKenna)
P.O. Box 2

Radford, vA 24141-0099

C.A. Jake

Environmental Manager

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

Radford, VA 24141-0100

"Re: 'Radford Army Ammunltlon Plant
. SWMU 41 _
Draft rev1sed Wbrk Plan Addendum 18
Document submittal and review

Dear Mr. McKenna and Ms. Jake:

The U.S. Environmental Protection Agency (EPA) has reviewed
the Army’s December, 2003 draft revised Work Plan Addendum 18 for
the investigation-of SWMU 41, located at the Radford Army
Ammunition Plant (RFAAP). Based upon our review, the draft
revised Work Plan Addendum 18 for the investigation of SWMU 41 is
approved. In accordance with Part II. (E) (5)of RFAAP’s Corrective
Action Permit, Work Plan Addendum 18 is now considered final.
Please forward two copies of the final Work Plan Addendum 18 to
EPA for our files.

Celebrating 25 Years of E nvironmental Progress




-CC:

»If you_have any questions, please call me at 215-814-3357.

Sincerely,

Robert Thbmson, PE
Federal Facilities Branch

Russell Fish, EPA -
Leslie Romanchik, VDEQ-RCRA
Mark Leeper, VDEQ-CERCLA

Celebrating 25 Years of Environmental Progress

/

/
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January 7, 2004

Mr. Robert Thomson

U. S. Environmental Protection Agency
Region III '
1650 Arch Street

Philadelphia, PA 19103-2029

Radford Army Ammunition Plant
EPA ID# VAL 210020730

Dear Mr. Thomson:

Sincerely,

7A. Jake, Environmental Manager
“Alliant Ammunition and Powder Company, LLC

Enclosure

w/0 enclosure
Russeli Fish, P.E., EPA Region 111
Durwood Willis

Virginia Department of Environmental Quality
P. O: Box 10009

" Richmond, VA 23240-0009

" Mark Leeper

Virginia Department of Environmental Quahty
P. O. Box 10009
Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

JMcKenna/JJRedder

ALLIANT TECHSYS TEMD

Radford Army Ammunition Plant
Route 114, P.O. Box 1

Radford, VA 24143-0100

USA

Subject: Work Plan Addendum 18, RCRA Facility Investigation at SWMU 41, Final December 2003

Enclosed is one certified copy of Work Plan Addendum 18, RCRA Facility Investigation at SWMU 41, Final December -
2003 Radford Army Ammunition Plant for your review and comment or approval. Your additional three copies will be
sent under separate cover as well as additional copies to the Virginia Department of Environmental Quality (VDEQ),
U.S. Army Environmental Center, U.S. Ammy Center for Health Promotion and Preventive Medicine. Attached are
our responses to the comments contained-in your December 8, 2003 letter.

Please coordinate with and provide any questions or comments to myself at (540) 639-8266, Jerry Redder of my staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.



‘be:

04-815-5

Tony Perry’

U.S. Army Environmental Center

5179 Hoadley Road, Attn: SFIM-AEC-ERP
Aberdeen Proving Ground, MD 21010-5401

Katie Watson _
Engineering & Environment, Inc.
7927 Camberley Drive

Powell, TN 37849

Dennis Druck

U.S. Army Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-HER

Aberdeen Proving Ground, MD 21010-5403

John Tesner _ -
Corps of Engineers, Baltimore District
ATTN: CENAB-EN-HM

10 South Howard Street

Baltimore, MD 21201

.. - . . . . Ny
Administrative File , Coordination: ', { i FHAArALz—--

M C e At O

Rob Davie-ACO Staff
C. A. Jake

J.J. Redder

Env. File

- . f McKenna

JMcKenna/JJRedder



’ Concerning the following:

‘ Work Plan Addendum 18 '
RCRA F acility Investzgatlon at SWMU 41, F mal December 2003

Radford Army Ammunition Plant

1 certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
‘system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment for knowing violations.

SIGNATURE:

PRINTED NAME:.

- TITLE:

SIGNATURE:

PRINTED NAME:

TITLE:

04-815-5
IMcKenna/JJRedder

i

p,.. A
1 o) K))é)f/wwd/\.

Anthony R. Skj
LTC, CM, Codmandmg
Radford AAP

W\ 7 7 .}, ¥ ,’r N

Anthony Miano
Vice President Operations
Alliant Ammunition and Powder Company; LLC




Response to USEPA Comments Dated 08 December 2003
' for '
Draft Work Plan Addendum No. 18 -
September 2003

General Response

Please note that the plan of action and associated programmatic funding for SWMU 41 has been
and continues to be discussed on an annual basis during the Installation Action Plan (IAP)
workshop and is captured in the most current version of that document (FY 2004). The plan of
action for SWMU 41 assumes that it is a source that has not released to groundwater, but might
require some sort of remedial action (i.e. cap at Area B and no further action at Area A). Work
Plan Addendum 018 (and generally work plan addenda for RFAAP’s SWMUs) was developed to
collect data sufficient to test and validate the assumptions for the plan of action in order to
advance the program as efficiently and expeditiously as possible. Additions to this strategy have
been added upon regulator request; for example the inclusion of full suite sampling for chemical
analytes, however, the core strategy remains unchanged. Should the sampling proposed in WPA
018 indicate the underlying assumptions were not valid, such a scenario may require further
effort possibly including further characterization, sampling, or remediation. It is requested that
these response-to-comments be viewed in the context of the plan of action assumptions for

SWMU 41.
Specific Comments

EPA Comment 1: :

Section 1.2.1, Site Background - Environmental Setting, page 1-6: This section refers to
various structures in the vicinity of Solid Waste Management Unit (SWMU) 41 and references
Figure 1-2 for their locations. These structures are not labeled on Figure 1-2, requiring the reader
to guess which structures outlined on Figure 1-2 are being referred to in this section. Please
revise Figure 1-2 to include labels for structures referred to in the text.

RFAAP Response

Comment noted. Current National Security policies in effect for RFAAP preclude
labeling or identification of structures on figures included in reports made available to the
public. It should be noted that the structures shown on Figure 1-2 are not associated with
SWMU 41 and are presented for informational purposes only.

"EPA Comment 2: ,
Section_1.2.5, Conceptual Site Model, page 1-25: It is stated in this section, “potentially
. affected media include surface soil, subsurface soil, surface water, and sediment.” Groundwater
should also be included as a potentially affected media, since the limited data presented in Table
1-4 indicate that groundwater at the site is impacted. In addition, the conceptual site model
(CSM) Figures 1-13 and 1-4 do include groundwater as an exposure pathway. Please revise the

Page 1



. text to indicate that groundwater is a potentially affected media at the site. Otherwise, there is a
need to note how groundwater will be dealt with at this site.

RFAAP Response ‘ -

Because of the complexity of the groundwater pathway (1 e., karst and fractured bedrock
flow regime) in the Main Manufacturing Area (MMA) and SWMU 41, the groundwater
pathway at SWMU 41 will be investigated under WPA 009 and subsequent groundwater
studies of the MMA. The CSM will be revised to include information on how the
groundwater pathway will be addressed at SWMU 41.

EPA Comment 3: i
Please provide justification/discussion in the final Work Plan for not including dloxms in the

analysis of surface water/sediment at SWMU 41.

RFAAP Response

Dioxin/furan sampling will be conducted to assess for the presence of these constituents ‘

in buried waste material (burned material/ash) and in underlying soil. Sufficient samples
are proposed for the RFI to evaluate potential migration of dioxin/furans from waste
material to soil. Given that the waste material is buried at SWMU 41 and that dioxins are
nearly insoluble and immobile in soil, sampling of surface water/sediment is not

warranted at this time. Dioxin/furan data from the RFI will be evaluated to assess °

. whether additional sampling for these constituents is required.

EPA Comment 4:

Section 1.3, Planned Field Activities, page 1-30: This section indicates that a portable
photoionization detector (PID) will be used for screening during the investigation. A PID alone
may not detect volatile organic compounds (VOCs) with higher ionization potentials than the
electron volt used in the PID. A flame ionization detector (FID) is better suited for screening
such VOC:s. Since the presence or absence of VOCs were not investigated in the past, it must be
insured that a detector or combination of detectors which will permit the detection of all VOCS
will be used during the investigation.

RFAAP Response
The Work Plan proposes the use of a portable phot01omzat10n detector (PID) for
screening volatile organic compounds (VOCs) to assess the level of personal protective
equipment (PPE). The level of PPE is dependent upon the readings (Section 3.5) using a
10.6 eV lamp. PIDs have traditionally been considered as “detection instruments used
s “protection” monitors alerting workers to potentially hazardous conditions and are
adequate for general field screening. It is true that there are VOCs with higher ionization
potentials including the chloroalkanes (trichloroethanes, dichloroethanes, chloromethane,
etc.) that are detected on the FID; however, it is considered unlikely that significant
concentrations will be found at SWMU 41. The 10.6 eV lamp is capable of detecting 172
VOCs and the instrument and procedures have been used and met health and safety
‘ requirements for past RFAAP investigations. Another consideration would be that the

Page 2
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use of a FID would bring an ignition (hydrogen gas generated) source to the sampling
site, which is not desirable given that explosives are a COPC for the site.

EPA Comment 5:

Table 1-1, Applicable MWP Activities and Related SOPs, page 1-5: Table 1-1 of the WPA
lists Air Monitoring under Section 9.0 of the Master Work Plan (MWP). However, Section 9.0
of the June 2002 version of the MWP is the “References” section, and there is not a section
included for Air Monitoring. Additionally, page 1-4 of the WPA states “Table 1-1 lists the
specific MWP investigative activities planned.” No air monitoring is planned as an investigative
activity in the WPA. Please remove or modify the reference to Section 9.0 and reference the
correct sections of the MWP for the 1nvest1gat1ve activities planned in the WPA

RFAAP Response

The reference in Table 1-1 refers to Section 9.0 of Volume III of the Master Work Plan
(MWP) rather than Section 9.0 of Volume I. Table 1 will be modified to reference
Section 9.0 of Volume III. Air monitoring is component of the health and safety plan
outlined in Volume III Sectlon 9 of the MWP and therefore is a MWP investigative
activity. : :

EPA Comment 6:

Section 1.3.4, Surface Water, Sediment, and Spring/Seep Samplan page 1-37 states that
six surface water and sediment sample pairs will be collected from nearby perennial and
intermittent streams targeting immediately upstream, midstream and downstream locations.
While the EPA BTAG understands the importance of targeting upstream samples to evaluate the

" impact of the site on downstream samples, it is more important to target depositional areas where

contaminants would accumulate from the site. Given that most intermittent streams are small,
high gradient systems, the stream adjacent to Area B may not represent a significant depositional
area for contaminants. An evaluation of depositional patterns within the streams should be
performed to determine what sampling locations are appropriate.

RFAAP Response

Comment noted. The surface water and sediment samples proposed in Stroubles Creek
and its unnamed tributary will be collected from depositional areas based on condltlons '
observed durmg the sampling event. '

EPA Comment 7:
Table 1-9, Summary of Proposed RFI Bormgs. on_page 1-35 presents a summary of the -
proposed soil borings, including the location and purpose of each boring. The table shows that
only one out of four samples from Area A and three out of six samples from Area B are being
collected from inside Areas A and B respectively. It is unclear what is meant by inside and
outside these Areas. If the assumption is made that inside means within the areas where
geophysical anomalies were found, it is unclear why so few samples are being collected inside
Areas A (1 out of 4) and B (3 out of 6) where the highest contamination should be expected.

‘ ‘Additional justification should be provided for the sampling approach.

Page 3




RFAAP Response

- The designation “inside” and “outside” of Areas A and B are de51gned to identify the
lateral and vertical extent of the waste areas (red water ash, etc). Sample locations
designated as “inside” on Table 1-9 are presumed to be within the waste area(s) as
inferred from geophysical data (Area B) and historical data analysis (Areas A and B).
“Inside” samples are designed to collect data regarding the chemical nature of the waste
as well as assess vertical migration, if present. The sample locations designated as
“outside” on Table 1-9 are intended to characterize the lateral extent of the waste areas at
Areas A and B. ' ‘

In Area A, there are 12 soil boring samples 3 test pit samples, and 3 QA/QC samples
proposed (and two existing historical samples) in an approximate 50 X 75 feet (ft) area
(0.084 acre); this would be equivalent to 238 samples on a one acre site. In Area B, there
are 18 soil boring samples, 3 test pit samples, and 3 QA/QC soil samples proposed in an
approximate 100 X 150 ft (0.344 acre); this would be equivalent to 70 samples on a one
acre site.

Given the size of these areas, existing data (including soil boring data from Area A) and

the planned IAP action, the sampling approach (test pits and soil borings) is considered

appropriate to 1dent1fy waste areas and characterize the lateral and vertical extent of waste
. and associated constituents in soil.

EPA Comment 8: .

Figures 1-13 and 1-14: Please include exposures for the residential scenario. Also, please note
that current/future construction activities can lead to onsite development that may disturb the
subsurface soil and bring it up onto the surface. This may make it necessary to evaluate surface
and subsurface soil as total soil in the risk assessment.

RFAAP Response

The CSM will be modified to indicate that exposures for a future residential scenario will
be considered in addition to the current and future industrial scenario. The standard
protocol used previously for the residential scenario risk assessment for other sites at
RFAAP has considered the potential disturbance of soil and the potential need to evaluate
surface and subsurface soil as total soil in the risk assessment.

EPA Comment 9:

Figure 1-16, Proposed Sampling Locations Area B: The legend for this figure identifies a
closed circle symbol as representing the soil boring locations but the symbol used on the figure is
an open circle symbol. The closed circle symbol is used on Figure 1-15 as identified in the

legend for that figure. Please reconcile this dlscrepancy and correct the symbols on the figure or -

the legend accordingly.
RFAAP Response

The closed circle symbol is correct for the soil boring locations. The symbols on Figure
1-16 will be changed to closed circles.

Page 4



EPA Comment 10:
_ Figure 1-17 shows the surface water, sediment, and spring/seep sampling locations for Areas A
and B. The sampling locations shown are not located in the streams on the map. This error

should be corrected.

RFAAP Response :
Figure 1-17 will be revised to show the surface water and sediment samples within the

stream locations instead of adjacent. Seep sample locations on Figure 1-17 are correctly
positioned at the locations of seeps at SWMU 41.

EPA Comment} 11:
Figure 1-17. Surface Water, Sediment, and Spring/Seep Sampling L.ocations, page 1-38:

This figure contains the sampling locations for surface water, sediment, and springs/seeps. There
are two symbols on the figure; it is assumed the triangle is surface water/sediment sampling
locations and the closed circle is spring/seep sampling locations. Please add a legend to the
figure to clearly identify the symbols used on the figure. '

RFAAP Response ' ' .
A legend will be added to Flgure 1-17 to identify the sample symbols used on this ﬁgure

EPA Comment 12:

Section 1.3.4, Surface Water, Sediment, and Spring/Seep Samglmg on page 1-39 lists the

analytical parameters for surface water and sediment samples from the site. Sediment should
also be analyzed for total organic carbon and grain size. Surface water should be analyzed for
hardness so that site-specific water quality criteria can be developed for metals. -

RFAAP Response
The text will be modified to add analyses of total organic carbon and grain size for

sediment and hardness for surface water (two representative sample locations per stream
will be selected).

EPA Comment 13:

Please provide a complete hardcopy of the final Facility-Wide Background Study (2002) for the
EPA toxicologist to use as a reference in future reviews.

RFAAP Response
An additional hardcopy of this document will be provided to EPA under separate cover.

Page 5




- EPA Comments Regarding: APPENDIX D - ARGONNE NATIONAL LABORATORY
DRAFT GEOPHYSICAL SURVEYS - SWMU 41 :

EPA Comment 14: _ :

Appendix D, pages D-1 through D-16: The references to figures and appendices in this section
are not clear. For example on page D-1, it is stated that “Appendix A describes in more detail
the theory and operations of these methods.” It is unclear where this information is located. It is
possible the information is in Appendix A or within Appendix D, as Appendix D.2. Please
reference the specific standard operating procedures (20.7 and 20.8) within Appendix A or the
methods described in Appendix D.2. ‘Additionally, the figures in Appendix D are referenced
incorrectly. The figures in Appendix D are labeled D.1 through D.5 but referred to within the text
of Appendix D as Figures 1 through 5. Please revise the references in the text of Appendix D to

refer to Figures D.1 through D.5.

RFAAP Response
The references included in the text of Appendix D will be revised to indicate the correct

reference sections and figures in Appendix D and standard operating procedures, as
appropriate.

Page 6




~ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION Il
1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

December 8, 2003

Inreply -
‘Refer to 3HS13

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

Commander,

Radford Army Ammunition Plant
Attn:- SIORF-SE-EQ (Jim McKenna)
P.O. Box 2

Radford, VA 24141 -0099 -

C.A. Jake

Environmental Manager

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

Radford, VA 24141-0100

Re: | Radford "Army Ammumtlon Plant
SWMU 41 v
Rewew of draft Work Plan Addendum 18

Dear Mr. McKenna and Ms. Jake:

The U.S. Environmental Protection Agency (EPA) has reviewed the Army’s draft
Work Plan Addendum 18 for the investigation of SWMU 41, located at the Radford
Army Ammunition Plant (RFAAP). Outlined below, please fi find EPA’s comments based
upon that review:

1. Section 1.2.1, Site Background - Environmental Setting, page 1-6: This section

refers to various structures in the vicinity of Solid Waste Management Unit (SWMU)
41 and references Figure 1-2 for their locations. These structures are not labeled

on Figure 1-2, requiring the reader to guess which structures outlined on Figure 1-2 -



are being referred to in this section. Please revise Figure 1-2 to ihclude labels for -

structures referred to in the text.

Section 1.2.5, Conceptual Site Model, page 1-25: It is stated in this section that
“potentially affected media include surface soil, subsurface soil, surface water, and

" sediment.” Groundwater should also be included as a potentially affected media,

since the limited data presented in Table 1-4 indicate that groundwater at the site is
impacted. In addition, the conceptual site model (CSM) Figures 1-13 and 1-4 do

include groundwater as an exposure pathway. ‘Please revise the text to indicate that

groundwater is a potentially affected media at the site. Otherwise, there is a need to
note how groundwater will be dealt with at this site.

. Please provide Justlflcatlon/d|scu33|on in the final Work.Plan for not lncludlng dtoxms

. inthe anaIyS|s of surface water/sediment at SWMU 41

Sectlon 1.3. Planned Field Activities, page 1-30: This sectibn indicates that a

portable photoionization detector (PID) will be used for screening during the
investigation. A PID alone may not detect volatile organic compounds (VOCs) with

higher ionization pdtentials than the electron volt used in the PID. A flame ionization

detector (FID) is better suited for screening such VOCs. Since the presence or

absence of VOCs were not investigated in the past, it must be insured that a

detector or combination of detectors which will permit the detection of all VOCs will

-be used during the investigation.

%)

Table 1-1, Applicable MWP Activities and Related SOPs; page 1-5: Table 1-1 of -

the WPA lists Air Monitoring under Section 9.0 of the Master Work Plan (MWP).
However, Section 9.0 of the June 2002 version of the MWP is the “References”
section, and there is not a section included for Air Monitoring. Additionally, page 1-4
of the WPA states “Table 1-1 lists the specific MWP investigative activities planned.”
No air monitoring is planned as an investigative activity in the WPA. Please remove
or modify the reference to Section 9.0 and reference the correct sections of the
MWP for the investigative activities planned in the WPA.

Section 1.3.4, Surface Water, Sediment, and Spring/Seep Sampling, on page

1-37 states that six surface water and sediment sample pairs will be collected from

nearby perennial and intermittent streams targeting immediately upstream,
midstream and downstream locations. While the EPA BTAG understands the
importance of targeting upstream samples to evaluate the impact of the site on
downstream samples, it is ‘more important to target depositional areas where
contaminants would accumulate from the site. Given that most intermittent streams
are small, high gradient systems, the stream adjacent to Area B may not represent a
significant depositional area for contaminants. An evaluation of depositional patterns
within the streams should be performed to determine what sampling locations are
appropnate

Table 1-9, Summary of Proposed RF| Borings, on page 1-35 presents a

summary of the proposed soil borings, including the location and purpose of each

boring. The table shows that only one out of four samples from Area A and three
out of six samples from Area B are being collected from inside Areas A and B




respectively. It is unclear what is meant by inside and outside these Areas. If the
~assumption is made that inside means within the areas where geophysical
anomalies were found, it is unclear why so few samples are being collected inside
Areas A (1 out of 4) and B (3 out of 6) where the highest contamination should be-
‘expected. Additional justification should be provided for the sampling approach.

8. Figures 1-13 and 1-14: Please include exposures for the residential scenario. Also,
please note that current/future construction activities can lead to onsite development
‘that may disturb the subsurface soil and bring it up onto the surface. This may make
it necessary to evaluate surface and subsurface soil as total sonl in the risk
assessment.

9. Figure 1-1 6, Proposed Sampling Locations Area B: The legend for this figure

identifies a closed circle symbol as representing the soil boring locations- but the

- symbol used on the figure is an open circle symbol. The closed circle symbol is

‘used on Figure 1-15 as identified in the legend for that figure. Please reconcile this
discrepancy and correct the symbols on the figure or the legend accordingly.

10.Figure 1-1 shows the surface water sediment and spring/seep sampling locations

for Areas A and B. The sampling locations shown are not Iocated in the streams on
the map. This error should be corrected. :

11.Fiqure 1-17, Surface Water, Sediment, and Spring/Seep Sampling Locations,
page 1-38: This figure contains the sampling locations for surface water, sediment,
and springs/seeps. There are two symbols on the figure; it is assumed the triangle
is surface water/sediment sampling locations and the closed circle is spring/seep
sampling locations. Please add a legend to the figure to clearly |denttfy the symbols .
used on the figure.

12. Section 1.3.4, Surface Water, Sediment, and Spring/Seep Sampling, on page
1-39 lists the analytical parameters for surface water and sediment samples from
the site. Sediment should also be analyzed for total organic carbon and grain size.
Surface water should be analyzed for hardness so that sute-specnﬁc water quality
criteria can be developed for metals. :

13. Please provide a complete hardcepy of the final Facility-Wide Background Study
(2002) for the EPA toxicologist to use as a reference in future reviews.

APPENDIX D ARGONNE NATIONAL LABORATORY DRAFT GEOPHYSICAL
SURVEYS - SWMU 41

14.Append|x D, pages D-1 through D-16: The references to figures and appendices
in this section are not clear. For example on page D-1, it is stated that “Appendix A
describes in more detail the theory and operations of these methods.” ‘It is unclear
where this information is located. It is possible the information is in Appendix A or
within Appendix D, as Appendix D.2. Please reference the specific standard
operating procedures (20 7 and 20.8) within Appendix A or the methods described in
Appendlx D.2.




. ~ Additionally, the figures in Appendix D are referenced incorrectly. The figures in
Appendix D are labeled D.1 through D.5 but referred to within the text of Appendix D
as Figures 1 through 5. Please revise the references in the text of Appendlx D to

refer to Figures D.1 through D.5. : :

This concludes EPA'’s review of the Army’s draft Work Plan Addendum 18 for the
investigation of SWMU 41, located at RFAAP. The referenced draft Work Plan is
disapproved by EPA in its current form, and must be revised to reflect the comments
above. Per Part ll, Section E.4.e. of the EPA RCRA Corrective Action Permit, the Army
is required to revise the draft document and submit a revised draft copy to EPA for
review within 60 days of the receipt of EPA comments on the draft document. Part Il,
Section E.4.f. of the Permit allows for an additional 20 days for issuing the revised draft
document to EPA, provided that timely notice is given, i.e. within 10 days. Additional
time extensions can be requested under Part Ii, Section F. of the permit.

If you have any questions, please call me at 215-814-3357.

o | | | Sincerely,
| - Robert Thomson, PE {
Federal Facilities Branch

cc:" Russell Fish, EPA
Leslie Romanchik, VDEQ- RCRA :
Mark Leeper, VDEQ-CERCLA



McKenna, Jim

‘rom: Jenkins, Joanne

ent: Monday, November 03, 2003 8:25 AM
To: ~ McKenna, Jim
Cc: Davie, Robert , o
Subject: RE: NHPA, Work Plan Addendum 18
Jim,

I have looked at the areas you plan on sampling. There are no historic properties. Therefore your actions will have no
effect on historic properties.

Thanks,

Joanne Jenkins

Industrial Specialist
Government Staff

DSN 931-7480 COM 540-639-7480

From: McKenna, Jim

Sent: “Thursday, October 30, 2003 2:25 PM
To:’ Jenkins, Joanne

Subject: NHPA, Work Plan Addendum 18
Joanne:

. Work Plan Addendum 18 identifies sampling work that will occur at Solid Waste Managment Unit 41 in the
TNT area. The WPA has maps that show sampling locations. Need to review for possible interference with

historic sites.

Jim
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McKenna, Jim

From: McKenna, Jim _

Sent:  Thursday, October 16, 2003 3:05 PM

To: "Tony Perry'; 'john e tesner'

Cc: Davie, Robert; Redder, Jerome

Subject: FW: Review of WPA 18 and soil screening documents

“ From: Williams, Keith J Mr USACHPPM [mailto:keith.j. thams@us army.mil]

Sent: Thursday, October 16, 2003 2:49 PM

. To: McKenna, Jim

Subject: Review of WPA 18 and soil screening documents

Hi Jlm
Attached are the review memos for WPA 18 and the soil screening report. ‘Hard coples will follow in the mail.

Thanks,
Keith

4/12/2004.

\t).-
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'MCHB-TS-REH (40)

MEMORANDUM FOR Radford Army Ammunition Plant ATTN: SOSRF-OP-EQ (Jim
McKenna), PO Box 2, Radford, VA 24143-0002

SUBJECT: Draﬁ Work Plan Addendum No. 18 RCRA Fac111ty Investigation at Solid Waste
Management Unit 41 September 2003 .

1. The US Army Center for Health Promotion and Preventive Medicine reviewed the subject
document on behalf of the Office of The Surgeon General pursuant to AR 200-1 (Environmental
Protection and Enhancement). Thank you for the opportunity to review this document. We
concur with the conclusions and recommendations contained in this report.

2. The scientist reviewing this document and our point of contact is Mr. Keith Williams,
Environmental Health Risk Assessment Program, at DSN 584-7722 or commercial (410)
436-7722.

FOR THE COMMANDER:
DAVID A. REED
Program Manager
Environmental Health Risk
Assessment
CF

HQDA(DASG HS- PE)
USAMEDCOM (MCHO-CL-W)
USACE (CENWO-HX-H)

USAEC (SFIM-AEC-ER)

IMA, NERO (SFIM-NE-PW-ER)
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COMMONWEALTH of VIRGINIA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Street address: 629 East Main Street, Richmond, Virginia 23219

. W. Tayloe Murphy, Jr. Mailing address: P.O. Box 10009, Richmond, Virginia 23240 Robert G. Burnley
Secretary of Natural Resources Fax (804) 698-4500 TDD (804) 698-4021 ) Director
: www.deq.state.va.us (804) 698-4000
1-800-592-5482
October 7, 2003
’ Mr. James McKenna
Radford Army Ammunition Plant
SIORF-SE-EQ
P.O. Box 2

Radford, VA 24141-0099

RE: Work Plan Addendum No. 18, SWMU 41
Soil Screening Report SWMU 8
Soil Screening Report SWMU 36

Dear Mr. McKenna:

Thank you for providing the staff the opportunity to review and comment on the referenced documents
The staff has the following comments: : o

" Work Plan Addendum No. 18, S_WMU 4]

Figure 1-16. The symbol for soil boring in the legend (closed black circle) does not correspond to the
symbol used in the figure (open circle). Also, Table 1-9 indicates that soil samples SB 6, 7 and 8 will be
taken outside Area B, while the figure clearly shows the samples to be within the inferred boundary line.

Figure 1-15. Table 1-9 indicates that soil samples SB 3, 4 and 5 will be taken outside Area A, while Figure
1-15 shows the samples within the inferred boundary line. Please explain.

Soit Screening Reports SWMUs 8 and 36
There are no additional comments on the Soil Screening Reports for SWMUs 8 and 36.
Please do not hesitate to contact Jennifer Jones, 804-698-4328, or myself if you have questions concerning

these comments.

Sincerely,

&WWJW//K

Durwood Willis
Federal Facilities Program Manager

CC: Norman L. Auldridge, VDEQ - WCRO



2, ALLIANT TECHSYSTEMS

Radford Army Ammunition Plant
Route 114, P.O. Box 1

Radford, VA 24141

USA

September 5, 2003

Mr. Robert Thomson

U. S. Environmental Protection Agency
RegionIIT -

1650 Arch Street

Philadelphia, PA 19103-2029

Subject: Work Plan Addendum 18, RCRA Facility Investigation at SWMU 41,
Radford Army Ammunition Plant
EPA ID# VA 210020730

Dear Mr. Thomson:

Enclosed is one certified copy of Work Plan Addendum 18, RCRA Facility Investigation at SWMU 41, Radford Army
Ammunition Plant for your review and comment or approval. Your additional five copies will be sent under separate
cover as well as additional copies to the Virginia Department of Environmental Quality (VDEQ), U.S. Army
Environmental Center, U.S. Army Center for Health Promotion and Preventive Medicine.-

Please coordinate with and provide any questions or comments to myself at (540) 639-8266, Jerry Redder of my staff
(540) 639-7536 or Jim McKenna, ACO Staff (540) 639-8641.

Sincerely,

O A~ a b

C. A. Jake, Egffonmental Manager
Alliant Ammunition and Powder Company LLC

Enclosure
w/0 enclosure
c: Russell Fish, P.E., EPA Region III

Durwood Willis

Virginia Department of Environmental Quality
P. O. Box 10009

Richmond, VA 23240-0009

Mark Leeper

Virginia Department of Environmental Quality
P. O. Box 10009 )

Richmond, VA 23240-0009

E. A. Lohman

Virginia Department of Environmental Quality
West Central Regional Office

3019 Peters Creek Road

Roanoke, VA 24019

03-815-140
JMcKenna/JJRedder




be:

Tony Perry

U.S. Army Environmental Center
5179 Hoadley Road, Attn: SFIM-AEC-ERP
Aberdeen Proving Ground, MD 21010-5401

Katie Watson

Engineering & Environment, Inc.
7927 Camberley Drive

Powell, TN 37849

Dennis Druck

U.S. Army Center for Health Promotion and Preventive Medicine
5158 Blackhawk Road, Attn: MCHB-TS-HER

Aberdeen Proving Ground, MD 21010-5403

John Tesner

Corps of Engineers, Baltimore District
ATTN: CENAB-EN-HM

10 South Howard Street

Baltimore, MD 21201

Adrmmstratlve File , Coordination:

Rob Dav1e-ACO Staﬂ'
C. A. Jake .
J.J. Redder

Env. File

03-815-140
JMcKenna/JJRedder

/ 1Y

¥ McKemna
v



Conceming the following:

. Work Plan Addendum 18
RCRA Facility Investigation at SWMU 41

Radford Army Ammunition Plant

I certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a
system designed to assure that qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering the information, the information submitted is,
to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for submitting false
information, including the possibility of fines and imprisonment for knowing violations. '

SIGNATURE:

PRINTED NAME:

TITLE:

SIGNATURE:

PRINTED NAME:

TITLE:

03-815-140
JMcKenna/JJRedder

Anthony R. S '/ T
LTC, CM, Comdshanding
Radford AAP

Anthony Miano
Vice President Operations
Alliant Ammunition and Powder Company, LL.C
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. PREFACE

A two-stage approach has been developed to facilitate and streamline Resource Conservation Reoovei'y

- Act (RCRA) site investigations at Radford Army Ammunition Plant (RFAAP) pursuant to the Permit for ‘

Corrective Action and Waste Minimization (October, 2000). The approach consists of a single facility- -
wide Master Work Plan and multiple site-specific Work Plan Addenda.

~ The Master Work Plan provides comprehensive discussions of standard procedures, protocol, and

methodologies that are to be followed during execution of field investigations at RCRA sites within the

‘RFAAP. The Master Work Plan is a generic plan designed to streamline site-specific Work Plan

addenda development review, and approval.

Each Work Plan Addendum describes the site-specific information for each RCRA site, providing
detailed data on past site operations, potential constituents of concern, sampling strategy, etc. Each
addendum, through reference to the Master Work Plan, is developed as a concise document focused on .
site-specific investigations. :
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1.0 WORK PLAN ADDENDUM

In accordance with Contract Number DACA31-00-D-0011, Delivery Order No. 55, URS Group, Inc.
(URS) has been tasked by the United States Army Corps of Engineers (USACE), Baltimore District to
perform a Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) at Solid Waste
Management Unit (SWMU) 41, the Red Water Ash Burial Ground, located in the southeast section of the
Main Manufacturing Area (MMA) at the Radford Army Ammunition Plant (RFAAP), Radford, Virginia
(Figure 1-1). This RFI Work Plan for SWMU 41 is presented as an addendum (Work Plan Addendum
No. 18) to, and incorporates by reference, the elements of the RFAAP Master Work Plan (MWP; URS
2002).

1.1 INTRODUCTION
The project objectives of the RFI at SWMU 41 are to:

e Generate sufficient data to conclusively define and describe what soil-related risk exists to human
health and the environment;

¢ Define possible contaminant sources and the nature and extent of possible soil contamination; and
e Reach a final decision regarding what future soil-related action is warranted at this site.

Figure 1-2 shows the layout of SWMU 41. Even though the 1987 RCRA Facility Assessment (RFA)
shows one area, SWMU 41 actually consists of two inactive non-contiguous disposal areas for red water
ash, a byproduct of combustion of trinitrotoluene (TNT) production wastewater, (i.e., “red water”):

1) A lagoon that received rinsate from ash-transport vehicle rinsing (hereinafter referred to as the
Area A); Area A consists of an unlined lagoon approximately 50 feet by 75 feet, which has been
backfilled (USEPA 1987); and

2) A burial area that received red water ash (hereinafter referred to as the Area B); Area B consists
of a clay-lined burial area approximately 100 feet by 150 feet (Dames & Moore 1992).

The investigation at SWMU 41 is designed to:

e Physically investigate SWMU 41 to define the nature and extent of previous waste management
practices;

e Collect and chemically analyze representative samples of surface/subsurface soil, surface water,
spring/seep discharges (if available), and sediment; and

e Provide data that can be used to evaluate residual risk through comparison to United States
Environmental Protection Agency (USEPA) Region III Residential and Industrial Risk-Based
Concentrations (RBCs) (USEPA October 2003), and the background inorganic constituent point
estimate concentrations reported in the Facility-Wide Background Study (IT 2002). In accordance
with USEPA Region III guidance, RBCs for non-carcinogenic constituents will be adjusted
downward to a Hazard Quotient of 0.1 to ensure the chemicals with additive effects are not
prematurely eliminated during screening. Data will be used to perform a Risk Assessment (RA)
subdivided into a Human Health Risk Assessment (HHRA) and Screening-Level Ecological Risk
Assessment.

1-1 Radford Army Ammunition Plant
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This site-specific work plan addendum (WPA) provides the rationale and methods for planned field
activities at SWMU 41 in support of the RF1. Consistent with the MWP, this addendum is composed of
the following sections:

o Section 1, Work Plan Addendum;
e Section 2, Quality Assurance Plan (QAP) Addendum (QAPA); and
e Section 3, Health and Safety Plan (HSP) Addendum (HSPA).

This WPA references sections and Standard Operating Procedures (SOPs) contained in the MWP for the
investigation at SWMU 41. Relevant SOPs are included in Appendix A of this WPA. The MWP will be
kept on the site and referenced during field activities.

Table i-1 lists the specific MWP investigative activities planned. The investigative activities performed
as part of this WPA will be conducted in accordance with the MWP and the SOPs contained therein and
included herein as Appendix A.

Changes to the approved WPA will be documented using the Work Plan Revision Form (Form 1-1;
Appendix E). Revisions must be reviewed and approved by the USACE Contracting Officer’s
Representative (COR) and the RFAAP designee prior to implementation. Project personnel will be
required to read this WPA and to sign and date a Worker Acknowledgement Form (Form 1-2; Appendix
E). The Site Health and Safety Officer (SHSO) will retain this form on the site during investigative
activities. Appropriate health and safety precautions will be taken due to the potential exposure to or
handling of hazardous materials, energetics, and/or their degradation compounds.
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Table 1-1

Applicable MWP Activities and Related SOPs

Subiect MWP Standard Operating Procedures (SOPs)
1 Section MWP Appendix A and Appendix A to WPA No. 18
Installation Description 2.0 Not Applicable
Environmental Setting 3.0 Not Applicable
10.1 Field Logbook
10.2 Surface Water, Groundwater, and Soil/Sediment
Documentation 4.3 Field Logbooks .
10.3 Boring Logs
10.4 Chain-of-Custody Form
50.1 Sample Labels
Sample Management 5.1 50.0 -SamplePackegirig
Decontamination Requirements 5.12 80.1 Decontamination
L= y . 30.6 Containerized Material
e e e 70.1 Investigation-Derived Material
30.3 Surface Water Sampling
% 30.4 Sediment Sampling with Scoop or Tube Sampler
Sicfice Vater Hrveatigmion: A= 40.1 Multiparameter Water Quality Monitoring
Instrument
Geophysical Surveys 5.5 20.8 Magnetic and Metal Detection Surveys
20.3 Well and Boring Abandonment
20.4 Test Pits
20.11 Drilling Methods and Procedures
52 30.1 Soil Sampling
o ’ 30.7 Sampling Strategies
Subsurface Investigation gg o 309 Collection of Soil Samples by USEPA SW-846
’ Test Method 5035 for Volatile Organic
Compounds Using Disposable Samplers
90.1 Photoionization Detector (HNu Model PI-101

and HW-101)

(1) Refers to section 9.2 in MWP Volume 111
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1.2 DESCRIPTION OF CURRENT CONDITIONS

1.2.1 Site Background — Environmental Setting

Section 3.0 of the MWP presents information regarding the environmental setting of the RFAAP. This
Section and Section 1.2.3 of the WPA present project-specific environmental setting information.

Physiography — SWMU 41 is situated at approximately 1,815 to 1,725 feet (ft) above mean sea level
(msl) in the southeast section of the MMA at RFAAP. This portion of the MMA is characterized by
gently to steeply sloping ridges, and a general downward slope to the north. SWMU 41 is situated
topographically lower than areas to the south and topographically higher than areas to the north, east, and
west (Figure 1-1).

The immediate SWMU 41 area consists of two non-contiguous disposal areas, a backfilled lagoon (Area
A) and a burial area (Area B). The lagoon is located approximately 100 feet west of Stroubles Creek.
The elevation of the lagoon is approximately 1,730 to 1,735 feet above msl. The immediate vicinity of
the Area A is steeply sloping toward the north, east, and south. The general slope in the Area A is
northeast towards Stroubles Creek (Figure 1-3). Area B is approximately 600 feet south-southwest of the
lagoon and approximately 150 feet west of a tributary of Stroubles Creek. The elevation of Area B
ranges from approximately 1,800 to approximately 1,785 feet above msl. South of Area B, the
topography slopes steeply upwards to an approximate elevation of 1,835 feet above msl. The land on the
northeastern periphery of Area B slopes steeply down to the tributary of Stroubles Creek and the area
north and northwest of Area B slopes down from Area B (Figure 1-4).

Tanks/Structures — Structures adjacent to SWMU 41 (Figure 1-2) include two equalization basins located
approximately 100 feet northwest of Area B and approximately 50 feet south-southwest of Area A. Each
equalization basin consists of contiguous below grade reinforced concrete tanks. These units currently
receive storm water from the inactive TNT Area (ATK 2003). The equalization basins subsequently
discharge to the RFAAP Industrial Wastewater Treatment Plant (ATK 2003). Piping and associated
appurtenances from the equalization basins traverse along the southern boundary of Area A. Other
structures near SWMU 41 include a maintenance shop area adjacent to the north of Area A comprised of
several small structures and storage areas (Figure 1-2).

Surface Water ~ Figure 1-5 shows the surface water drainage patterns near SWMU 41. Overland storm
water runoff originates from the southwest upgradient of Area B. Area B borders an ephemeral flowing
drainage ditch leading to an un-named tributary of Stroubles Creek on the northwest. Overland drainage
from Area B flows approximately 100 feet northwest and north to the drainage ditch and flows east
approximately 150 feet down a moderately sloped scarp directly to the un-named tributary. The un-
named tributary originates approximately 0.7 miles southeast of the SWMU areas, flows along the
eastern edge of Area B, and then flows approximately 400 feet to the confluence with Stroubles Creek.

Overland storm water flow originates upgradient from the west of Area A in well-defined storm water
drainage ditches that flow along the perimeter of the equalization basins and on paved road surfaces
along the western perimeter of Area A.
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Overland drainage from Area A flows north, south, and east down a moderately sloped downgrade and
then flows east to Stroubles Creek. Stroubles Creek flows north approximately 0.5 miles to the New
River. During a site reconnaissance at SWMU 41 in April 2003, numerous ephemeral springs/seeps were
observed flowing from the scarp northwest of Area B and discharging into the well-defined drainage
ditch leading to the un-named tributary.

Geology and Soil — A detailed discussion of the geology and soil of the RFAAP is presented in Sections
3.4 through 3.7 of the MWP (URS 2002) and in the Facility-Wide Background Study (IT, 2002). SWMU
41 is underlain by the Cambrian Elbrook Formation, medium-gray, limestone and dolomite (collectively,
carbonate rock). Immediately southeast of SWMU 41 is Quaternary age alluvium; flood plain deposits of
stratified light gray to light brown, unconsolidated sand, silt, and clay. In 1991, as part of a RCRA
Verification Investigation (VI), five soil borings were drilled near Area B and one in the center of Area A
to study the geology of these areas (Figure 1-6; Dames & Moore 1992). These borings were completed
to depths ranging from 15 to 120.5 feet below ground surface (ft bgs) and indicated the presence of silty
clay or sandy clay with infrequent gravels extending from the ground surface to weathered bedrock at an
approximate depth of 13 to 30 ft bgs. Analysis of rock coring completed in three of the borings and
logging of cuttings in a fourth boring identified the bedrock as generally an interbedded argillaceous gray
limestone and dolomite. Greenish gray shale was encountered in the uppermost 13 ft of bedrock in
borings 41MW3 and 41MW3B. This shale was variably weathered with calcite veins and occasional
layers of siltstone and pitted limestone. The limestone and dolomite typically encountered included
brecciated and conglomeratic zones and vuggy and pitted surfaces. Evidence of faulting and deformation
of the limestone/dolomite bedrock is found in rock core samples and nearby road cuts, and is likely the
result of intense deformation associated with the geologic thrust sheet fenster located immediately south
and southeast of SWMU 41 (Dames & Moore 1992). Copies of the VI boring logs are included in
Appendix C.

Data from the VI borings (Dames & Moore 1992) and the geophysical investigation conducted at SWMU
41 (ANL 2003; see Appendix D) were used to construct geologic cross-sections A-A’ and B-B’ and
geophysical seismic profiles L-1 and L-2 across the SWMU 41 area. Cross-section A-A’ extends from an
area southwest of monitoring well 41MW1 northeast approximately 1,200 ft to the area of Stroubles
Creek near Area A (Figure 1-7). Cross-section B-B’ extends from the area southeast of monitoring well
41MW1 northeast across monitoring well 41MW2 to the un-named tributary of Stroubles Creek (Figure
1-8). The ANL seismic profiles are described in Appendix D. In general, the slope of the bedrock
surface at SWMU 41 mimics ground surface topography as revealed by the geologic cross-sections and
ANL seismic profiles L-1 and L-2. Cross-section A-A’ and ANL profile L2, which are both oriented
along a southeast-northwest axis, show a bedrock slope toward the northeast. ANL profile L1 (see
Appendix D), which is orientated along a southeast-northwest axis, indicates a bedrock slope downgrade
toward the north and northwest following ground surface topography.

Bedrock outcrops south of Area B and along the access road northwest of Area B. The Draft Geologic
Map of the Radford North Quadrangle indicates that the strike of bedrock at the southern outcrop near
Area B is N45°W with an 80-degree dip (DMR 2000). In general, the depth to bedrock increases from
south to north across Area B from 13 ft at well 41IMW1 to approximately 30 ft at monitoring wells
41MW2 and 41MW3. Along ANL seismic profile L-2, the inferred depth to bedrock increases from
approximately 30 ft bgs at the southwest end of the profile to approximately 37 ft at the northeast end of
the profile. Along ANL seismic profile L-1, the inferred depth to bedrock increases from 5 ft or less bgs
to 60 ft bgs at the northwest end of the profile.
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Soil at SWMU 41 consists of the Unison-Urban Land Complex (IT 2002). Soil classification is not
practical in urban land areas because the original soil has been physically altered or obscured. Based on
information presented in the Facility-Wide Background Study (IT 2002), in an undisturbed area of
SWMU 41, the Unison-Urban Land Complex soil has a 15-inch thick surface layer of dark brown loam
and a 43-inch thick subsoil of yellowish-red, sticky plastic clay underlain by a red sandy clay loam to a
depth of 58 inches. This clay-rich layer is typically underlain by brown sand to approximately ten ft bgs,
which then grades into a brown clay. In general, permeability is moderate in Unison soil, natural fertility
is low, and organic matter content is low to moderate. The soil is medium to strongly acidic.

Groundwater — A detailed discussion of regional and RFAAP hydrogeology is presented in Section 3.8 of
the MWP (URS 2002). One upgradient monitoring well (4IMW1) and two downgradient monitoring
wells (41IMW2 and 41MW3) were installed at Area B during the VI to monitor groundwater present
within bedrock and alluvium (Figure 1-6; Table 1-2). Stabilized potentiometric levels measured during
the VI (March 1992) ranged from 1,785.12 ft msl (41MW1) to 1,731.61 ft msl (41MW2). The measured
potentiometric surface was below the top of bedrock surface at 41MW1 and 41MW2 and was
approximately four ft above the bedrock surface at 41MW3. Groundwater flow patterns at Area B likely
mimic surface topography with flow toward the north and northeast and to the un-named tributary of
Stroubles Creek. During the VI, a hydraulic gradient of 0.4 f/ft was measured between 41MW1 and
41MW2. A shallower hydraulic gradient of 0.08 ft/ft was measured between 41MW2 and 41MW3
(Dames & Moore 1992). Local groundwater discharge in the SWMU 41 area likely occurs at several
ephemeral seeps identified in the area northwest of Area B (along the access road adjacent to the
equalization basins) and at the embankment adjacent to Stroubles Creek and its un-named tributary.

1.2.2 Site Background — History

The RCRA Facility Assessment (RFA; USEPA 1987) identified SWMU 41 (the Red Water Ash Burial
Ground) as having the potential to release contaminants into the environment. The SWMU is included in
the RCRA Permit for Corrective Action (USEPA 2000b).

SWMU 41 consisted of two non-contiguous disposal areas for red water ash, a combustion product from
burning trinitrotoluene (TNT) production wastewater. From approximately 1967 to 1974 and again from
1983 to 1986, RFAAP manufactured TNT by the continuous-type process (ATK 2003), which employed
chemical recycling and resulted in a smaller quantity of more concentrated waste than older batch-type
operations. Table 1-3 presents typical wastewater characteristics (Department of the Army 1987).

In TNT manufacture, a red-colored wastewater known as “red water” is produced (Department of the
Army 1987). Red water generated from continuous-type TNT manufacturing (versus batch-type
manufacture) at RFAAP was concentrated by evaporation and the residue burned in rotary kilns located
in the former TNT manufacturing area (USATHMA 1976). The ash produced from these kilns was
reportedly disposed of in SWMU 41 from 1967 to 1971 (Dames & Moore 1992). According to
USATHMA, “[Beginning in] 1972, the red water was concentrated by evaporation to a 35% liquor and
sold to the paper industry (USATHMA 1976).”
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Table 1-2 )
Summary of Existing Soil Borings and Monitoring Well Construction Data
SWMU 41 RCRA Facility Investigation
Radford Armmy Ammunition Plant, Radford, Virginia

i Elevation Surface Depth to Screened DTW Percent
Identification Type D:t::,:::;l:: Sczr;:r;ed TOC Elevation Bo?; i D:)pth Bedrock Interval (ft BTOC) | Gravel/Sand/Fines/ s;:::m:g‘
° (ft msi) (ft msl) v (ft bgs) (tBTOC) | 312192 Sample Depth*®
41MW1 Monitoring Well | 10/10/1991 Bedrock 1805.156 81.5 13.0 60.0-80.0 20.03 0.0/67.4/32.6/0-2 CH/CH
41MW2 Monitoring Well 9/6/1991 Bedrock 1797.45 125.0 30.0 105.5-120.5 52.05 0.0/15.1/84.6/20-22 CH/CH
41MW3 Monitoring Well} 10/17/1991 Bedrock 1759.35 62.0 ~30.0 45.0-60.0 2774 49.0/21.7/29.3/15-17 SC/CH
41MW3A Soll Boring 10/15/1991 N/A N/A 27.0 N/A N/A N/A N/A N/A
41MW3B Soil Boring 10/16/1991 N/A N/A 55.0 30.0 N/A N/A N/A N/A
41SB1 Soil Boring 10/25/1991 N/A N/A 15.0 N/A N/A N/A N/A N/A
TOC = Top of Casing a = Gravel - retained on #4 sieve b = Depth of sample in ft bgs ¢ = USCS - Unified Soil Classification System
BTOC = Below Top of Casing Sand - passod #4 sieve but retained by #200 sieve . AL - Atterberg Limits Soil Classification
DTW = Depth to Water Fines - pass #200 sleve NP - Not Plastic
N/A = Not Applicable : .
fi = foet
ms! = mean sea level
bgs = below ground surface :
Radford Army Ammunition Plant
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. Table 1-3
Typical TNT Wastewater Characteristics — Continuous-Type Process
(milligrams per kilogram (mg/L) unless noted otherwise)

Parameter | 24-Hour Composite Sample Grab Sample
TNT 20.3 145
pH 25 2.05
COD 64 274
Nitrate (as N) 213 53
Sulfate (as SO,) 1,821 842
Color (units) 161 228
Total Solids 2,792 1,160
Volatile Solids 1,377 960
Suspended Solids 619 224
Temperature (degrees F) 95 -
Flow (gal/lb TNT) 11.2 11.2

Source: Department of the Army, Technical Manual TM 5-814-8, Evaluation Criteria Guide for Water Pollution Prevention,
Control, and Abatement Programs .

1.2.3 Previous Investigations
1.2.3.1 Verification Investigation — 1992

Dames & Moore reported the results of a VI in 1992 (Dames & Moore 1992). The VI was performed
after the RFA in 1987 (USEPA 1987) and the issuance of a RCRA permit in 1989 (USEPA 1989). The
following information summarizes the VI findings.

Area A — The VI program at Area A included the completion of one soil boring (41SB1) to 15 ft bgs in
the center of Area A (Figure 1-6) and the collection of two soil samples for chemical analysis of TAL
Metals, SVOCs, and explosives. Material reported as “probably red water ash” was encountered in
41SB1 from approximately 6 to 13 ft bgs (Dames & Moore 1992). One soil sample was collected at a
depth of 8 to 10 ft bgs from “apparent” red water ash material. A second soil sample was collected
below the red water ash material at the boring termination (14 to 15 ft bgs). Sixteen metals were detected
in each soil sample with aluminum, arsenic, chromium, iron, and manganese detected within the range of
the Facility-Wide background point estimates (IT 2002; Table 1-4).

The planned VI program at Area A included the collection of a surface water sample from a seep along
the bank of Area A prior to the seep entering the tributary of Stroubles Creek. However, this seep was
not active during the VI program, so a substitute sample of surface water was collected from the adjacent
tributary of Stroubles Creek (Figure 1-6). Surface water sample 41SW1 was collected for analysis of
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TAL metals, semivolatile organic compounds (SVOCs), explosives, total organic carbon (TOC), total
organic halogens (TOX), and pH. Detections reported in this sample included seven metals, 2,4,6-
trinitrotoluene, TOC, and TOX (Table 1-5). Constituent concentrations were below the current adjusted
Tap Water RBC and USEPA Region III Biological Technical Assistance Group (BTAG) screening levels
for surface water (Table 1-5).

Area B — Dames & Moore installed three groundwater monitoring wells near Area-B to “evaluate the
potential impact of buried red water ash on the groundwater quality in the vicinity of the burial area
(Figure 1-6; Dames & Moore 1992).” Groundwater samples were collected from these three wells for
analysis of TAL Metals, SVOCs, explosives, TOC, TOX, and pH. Detections reported in one or more
groundwater samples included 11 metals, bis(2-ethylhexyl)phthalate, TOC, and TOX. Concentrations of
vanadium and bis(2-ethylhexyl)phthalate in sample 41MW?2 exceeded their respective Tap Water RBCs
(Table 1-6). Other constituents were detected at concentrations below their current adjusted Tap Water
RBCs.

1.2.3.2 Installation Assessment (Aerial Photograph Interpretation) — 1992

The Environmental Photographic Interpretation Center (EPIC), under the direction of USEPA, performed
an assessment of multiple SWMUs at RFAAP using selected aerial photographs from 1937 to 1986 -
USEPA 1992).

Activity at SWMU 41 was first noted at this site in a 1970 photograph and reportedly continued through
the 1986 photographs (USEPA 1992). A trench, a possible trench scar, and mounded material were
visible on the 1971 photographs. The report noted that, “The trench appears to be empty at this time
(USEPA 1992).” “Between 1975 and 1981, the lagoon in the northern portion of this site had undergone
filling and by 1981, [no more than] a small ground scar was visible in the southern portion: of the site,
which: was undergoing re-vegetation (USEPA; Figure 1-9).” It was also noted that, “Between 1981 and
1986, the southern area had received a considerable amount of fill material (USEPA 1992).” The 1986
photograph indicated that the majority of the site was “devoid of vegetation and significant filling
appeared to have taken place” (USEPA 1992; Figure 1-10).
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Table 1-4

Summary of Detected Analytes For Soil Samplés Coliected At SWMU 41
SWMU 41 RCRA Facility Investigation
Radford Army Ammunition Plant, Badford, Virginia

SITE ID 41581 41SB1
FIELDID RVFS*44 RVFS*45 Adjusted Adjusted
SAMPLE DATE 25-Oct-91 | 25-Oct-91 Soll Soll Background
DEPTH (feet bgs) 8,0 14.0 Industrial | Residential Upper 95%
MATRIX PQLs cso cso RBC RBC utL?
UNITS mg/kg mg/kg mg/kg mg/kg mg/kg m
TAL Metals '
[Aluminum 14.1 25, 20, 102,200 7.821 40,041
Arsenic 30| 8.1 11.5) 1.9 0.426 15.80,
Barium 1 140 84.5 7.154 547.5 209.0
UCalcium 100 62,800 821 B - - -
Chromium 4 3278 60.1 306.6 235" 65.3
Cobalt 3 12.8 15.9 2,044 156.4 723
Copper 7 19.7 21.8 4,088 3129 53.5
tron 1,000 24,400 40,000 30,660 2,346 50,962
Lead 2 747 37.3]| 750 4002 27
Magnesium 50 40,800 4950 B - - -
Manganese 0.275 1,560 885 2,044 156.4 2,543.0
Nickel : 3 20.8 25.2 2,044 156.4 62.8
Potassium 37.5 2,080 1440 B - - -
Sodium 150 2040 8 887 B - — -
Vanadium 0.775 148.7 54.3 30.7 235 108.01
Zinc 30.2 241 87.7 30,660 2,346 202
Semivolatile TICs
Heptadecane NA 0.38 S ND - - -
Nonadecane NA 038 S ND -- - -
Total Unknown TICs NA (3)304 ND -- - --

Notes;
B = Analyte was detected in comresponding method blank; values are flagged
#f the sampile concentration is less than ten (10) times the method blank
concentration for common laboratory constituents and five (5) times for all other constituents
RBC = USEPA, Region !l Risk-Based Concentration, October 15, 2003 .
Non-carcinogenic constituents have been adjusted to reflect an HQ of 0.1
TICa = Tentativsly identiied compounds that were detected in the GC/MS library scens
PQL = Practical quantitation limh; the lowest concenttration that can be’ ’ *
refiably detected at a defined level of p I method
TAL = Target Analyte List
€SO = Chemical soll
1 bgs = Feet below ground surface
mg/kg = Miligrams per kilogram
ND = Analyte was not detected

lon for a given

Q.

(1) = Chromium VI valua used

(2) = Lead screening vatues taken from OSWER

(3) = Background Point Estimates from the Faciity-Wide Backgoru
Study Report Equal 10 85% Upper Tolerance Limit

= Concentration Above Soil Industrial RBC

= Concentration Above Soil Residential RBC

Radford Arm
MWP Addendum

nition Plant
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Table 1-5

SWMU 41 RCRA Facillity investigation
Radford Army Ammuniltion Plant, Radford, Virginia

Summary of Detected Analytes For Surface Water Samples COIIeéted At SWMU 41

SITEID 41SW1 Draft
FIELD ID RDWC*76 Adjusted BTAG
SAMPLE DATE 10-Mar-92 Tap Fresh Water
DEPTH (feet) 0.0 Water Screening
MATRIX PQLs csw RBC Levels
NS pgh vgh pgh pon
TAL Inorganics
Barium 20 5§59 258 10,000.0}
Calcium 500 58,500 - -
fron 38.1 199 1,008 320}
Magnesium 500 29,300 - -
Manganese 275 27.8 73.0 14,500
Potassium 375 1,850 - -
Sodium 500 149,000 - -
Explosives
2,4,6-Trinitrotoluene 0.635| - 1.38 1.83 -
Other
Total Organic Carbon 1,000 6,010 - -
Total Organic Halogens 1 824 - -
ot NA 7.99 - -

Notes:
CSW = Chemical surface water

RBC = USEPA, Regilon Ill, Risk-Based Concentration, October 15, 2003

Non-carcinogenic constituents have been adjusted to reflect an HQ of 0.1

USEPA = United States Environmental Protection Agency

NA = Not avallable

PQL = Practical quantitation limit; the lowest concentration that can be

reliably detected at a defined level of precision for a given analytical method

TAL = Target Analyte List.
#g/. = Micrograms per liter

= Concentration above Tap Water RBC
BTAG = Blological Technical Assistance Group

Radford Army Ammunition Plant

MWP Addendum No. 18, SWMU 41
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Table 1-8
Summary of Detected Analytes For Groundwater Samples Collected At SWMU 41
SWMU 41 RCRA Facllity Investigation

Radford Army Ammunition Plant, Radford, Virginia

SITE ID 41MW1 41MW2 41MW3 41MW3
FIELD ID RDWC*69 RDWC*70 RDWC*e8 RDWC*71 Adjusted
SAMPLE DATE 3-Mar-92 3-Mar-92 4-Mar-92 4-Mar-92 Tap
DEPTH (feet) 70.0 113.0 53.0 53.0 Water
MATRIX PQLs cGW cGwW cGW CGW RBC
UNITS ugh ugh _wgh ol | wgh ug

TAL Inorganics

Aluminum 30 <38 68 <38 <38 3,650

Barium 20 19.9 81.9 165 15.7 255.5

Calcium 500 24,000 232,000 121,000 122,000 -

Lead 10 <1.26 1.41 <1.26 3.58 -

Magnesium 500 31,400 215,000 64,000 65,000} -

Manganese 2.75 45.4 39 101 10.2 73

Potassium 375 938 1,710 2,570 2,940 -

Silver 2 0.321 0.962 <0.25 <0.25 18.25

Sodium 500 960,000 6,500,000 221,000 224,000 -

Vanadium 40 <11 34.1 14.6 15.3 1.1

Zinc 50 <21.1 31.8 <21.1 <21.1 1,095

Semivolatiles

Bis(2-ethylhexyl)phthalate 10 <4.8 5.64 <48 <4.8 478

Total Unknown TICs NA ND (7)84 ND (347 -

Other

Total Organic Carbon 1,000 38,000 82,100 24,400 23,300 -

Total Organic Halogens 1 77.8 89.2 36.1 95 -
iﬂ" NA 7.87 7.08 7.07 713 -

Notes;

CGW = Chemical groundwater : = Concentration above Tap Water RBC

RBC = USEPA, Reglon Ill, Risk-Based Concentration, October 15, 2003

Non-carcinogenic constituents have been adjusted to reflect an HQ of 0.1

USEPA = Unlted States Environmental Protection Agency

NA = Not avalable

ND = Analyte was not detected

PQL = Practical quantitation imk; the lowest concentration that can be

refiably detected at a defined level of precision for a given analytical method

TAL = Target Analyte List :

TICs = Tentatively identified compounds that were detected in the GC/MS Borary scan

pg/L = Micrograms per fter Radford Amy Ammunition Plant

: 0-20 MWP AddendumNo:‘jSWMU 41
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1.24 Data Gap Analysis

Limited sampling and analysis have occurred at SWMU 41 and data are incomplete for physical and
chemical information (Table 1-7). In addition, the horizontal and vertical extent of the Area A and Area
B require field verification.

Target Compound List (TCL) Volatile Organic Compounds (VOCs) — Samples were not collected for
TCL VOC analysis during the previous investigations. Therefore, TCL VOCs represent a data gap and

will be analyzed in surface soil, subsurface soil, surface water, and sediment samples.

TCL Semivolatile Organic Compounds — Polynuclear Aromatic Hydrocarbons (PAHSs) — Limited TCL
SVOC analysis was performed during the Dames & Moore VI in 1992. PAH analysis was not conducted

during the previous investigations. Therefore, in order to meet the objectives of this RFI, TCL SVOCs
and PAHs will be analyzed in surface soil, subsurface soil, surface water, and sediment samples.

TCL Polychlorinated Biphenyls (PCBs) — Samples were not collected for TCL PCB analysis during the
previous investigations. Therefore, TCL PCBs represent and data gap and will be analyzed in surface
soil and sediment samples.

TCL Pesticides/Herbicides — Samples were not collected for TCL Pesticide/Herbicides analysis during
the previous investigations. Therefore, TCL Pesticides/Herbicides represent a data gap and will be
analyzed in surface soil and sediment samples.

Explosives — Limited explosives analysis was performed during the Dames & Moore VI in 1992.
Nitroglycerin and pentaerythritol tetranitrate (PETN) analysis were not conducted during the previous
investigations. Therefore, in order to meet the objectives of this RFI, explosives, including nitroglycerin
and PETN, will be analyzed in surface soil, subsurface soil, surface water, and sediment samples.

TAL Inorganics — Limited TAL Inorganics analysis was performed during the Dames & Moore VI in
1992. Therefore, in order to meet the objectives of this RFI, TAL Inorganics will be analyzed in surface
soil, subsurface soil, surface water, and sediment samples.

Dioxins/Furans - Dioxin/furans may be formed during a variety of combustion processes. Previous
activities documented at the site include burial of red water ash from the combustion of TNT wastewater.
Samples were not collected for dioxins/furans analysis during the previous investigations. Therefore,
dioxins/furans represent a data gap and will be analyzed in selected surface soil and subsurface soil
samples with identifiable ash material.

Other - Limited physical testing of soil at SWMU 41 was conducted during the VI and consisted of
grain size analysis and Atterberg Limits (Table 1-2). Other site-wide soil physical/geotechnical and
chemical properties such as Total Organic Content and pH that affect constituent mobility are unknown.
Therefore, particular physical properties of subsurface soil represent a data gap. Because no RA
(including ecological risk screening) has been performed, potential threats to human health and
ecological receptors have yet to be identified and therefore, the results of a RA represent a data gap.

Planned field activities in support of this RFI WPA, as presented in Section 1.3, are designed to address
the data gaps presented in the previous sections. Table 1-8 presents the Data Gap Completion Plan.
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Table 1-7
Data Gap Analysis o
Item Physical Chemical
Area A Surface Soil Samples Chemical Data
| Subsurface Soil Samples Chemical Data
Area B Surface Soil Samples Chemical Data
Subsurface Soil Samples Chemical Data
Buried Material Buried Material Samples Chemical Data/Waste
SWMU 41 Characteristics Data
Burial Material Volume and | Not Applicable
Location
Site-Wide Soil Physical/ Geotechnical Total Organic Content, and
Characteristics Properties pH '
Surface Water/ Physical Properties Chemical Data
Sediment and
Seeps/Springs
Table 1-8
Data Gap Analysis Completion Plan
DATA GAPS COMPLETION
Item Physical Chemical PLAN
Surface Soil Samples Chemical Data
Area A ) - Advance soil { ,
Subsurface Soil Samples Chemical Data borings (§1.3.2),
Surface Soil Samples Chemical Data collecft samples for
Area B chemical analysis
Subsurface Soil Samples Chemical Data
Buried Material Samples Chemical Data | EXcavate test pits
Buried Material (81.3.1), collect
SWMU . . samples for
Collect samples of
surface water and
e irent sediment for
Zer Cment | physical Properties Chemical Data | chemical analysis
;n o/Sori and evaluate in-
CepS/Springs stream physical
properties
Collect samples for
Site-Wide Soil | Physical / Geotechnical N/A geotechnical and
Characteristics | Properties physical properties
| analysis (§1.3.2).
| N/A = Not Applicable § = Section Number
1-24 Radford Army Ammunition Plant o
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125 Conceptual Site Model

Conceptual Site Models (CSMs) for SWMU 41 are presented on Figure 1-11 (Area A) and 1-12 (Area
B). Potentially affected media include surface soil, subsurface soil, groundwater, surface water, and
sediment. Topographic relief in the Burial Area and the Lagoon Area is gentle to moderate and relief
adjacent to these areas is moderate to steep. Precipitation likely infiltrates the ground surface and/or
flows toward Stroubles Creek and its un-named tributary. Although current and probable future land-use
‘scenarios are limited to industrial operations, both industrial and residential exposure scenarios will be
considered.

Figure 1-13 presents the potential exposure pathways in Area A and Figure 1-14 presents the potential
exposure pathways for in Area B. Receptors for a potential future residential scenario and for the current
industrial scenario include possible future residents, site workers, contruction workers, and terrestrial,
aquatic, and benthic biota.

Burial activities potentially release constituents to the environment by direct deposition, by leaching of
material through site soil, and by storm water erosion of site soil. Direct deposition potentially affects
surficial soil, leaching potentially affects subsurface soil, and storm water erosion/runoff and the
presence of seeps/springs potentially affect surface soil, surface water, and sediment. Although burial
material was covered to grade with clean fill, insufficient information exists to rule out surface soil as a
potentially affected medium.

Due to the complexity of the groundwater pathway (i.e., potential karst features and a fractured bedrock
flow regime) in the MMA and at SWMU 41, the groundwater pathway at SWMU 41 will be investigated
under WPA No. 009 and subsequent groundwater studies at the MMA.
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1.3 PLANNED FIELD ACTIVITIES

The SWMU 41 RFI field program is designed to address the data gaps presented in Table 1-7. The
selection of the areas to be investigated and soil samples to be collected considered the following and
follows SOP 30.7, Sampling Strategies, Section 3.2.1, Biased Sampling (included in Appendix A):

o The size and shape of SWMU 41;

1

o Evaluation of the potential for leaching of constituents through site soil;

e Generation of data that can be used to evaluate residual risk through a screening comparison to
USEPA Region IIf RBCs (Residential and Industrial), the Facility-Wide Background Study (IT 2002)
and a RA subdivided into HHRA and Screening-Level Ecological Risk Assessment (ERA); and

o Assessment of the nature of the subsurface geology.

The MWP is referenced where routine activities will be performed in accordance with the MWP
specifications. Variances to the specifications will be documented in this WPA. Components of the
investigation will include the following:

o Area B geophysical anomaly excavation and soil/burial material sampling;
e Area A excavation and soil/lagoon material sampling;

e Soil boring with surface and subsurface soil sample collection by direct push technology methods
(i.e. Geoprobe®);

o Geotechnical soil sample collection and analysis;
o Spring/seep sampling and analysis; and
e Surface water and sediment sampling and analysis.

Other related components of the investigation will include boring abandonment, stratigraphic logging of
soil borings, sample management, portable photoionization detector (PID) screening, documentation,
laboratory analysis, quality assurance practices, evaluation of the data relative to the most-current
USEPA Region Il RBCs (Residential and Industrial), and performance of a RA (see MWP Sections 6.0
and 7.0). Investigative activities will be conducted in accordance with the SOPs in the MWP and in
accordance with the Master Health and Safety Plan. Table 1-1 identifies the SOPs that will be followed
as part of the investigation.

13.1 Geophysical Survey

Argonne National Laboratory (ANL) performed a geophysical survey of SWMU 41 during the time period
of August through September 2002 to characterize both the lateral and vertical extent of the former burial
area (Area B) used for the TNT red water ash disposal (ANL, 2003). Subsurface information obtained by
the geophysical surveys was used to develop the CSM and focus the proposed sampling activities (discussed
in the next section) to assess the nature and extent of TNT red water ash disposed at SWMU 41.

Surface geophysical surveys using two-dimensional resistivity profiling, seismic refraction tomography, and
EM-31 terrainconductivity mapping were performed at Area B of SWMU 41. ANL also performed vertical
seismic profiles in three monitoring wells adjacent to SWMU 41 to help guide the seismic interpretations.
USACE New England District personnel collected downhole electrical and natural-gamma logs to help
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Test pit excavations will follow the protocols set forth in SOP 20.4, Test Pits. Proposed deviations from
SOP 20.4 are as follows:

Proposed soil borings will be advanced prior to the final selection of the test pit locations to validate
the assumptions used to locate the test pits. Test pit locations will be field assessed and refined
based upon an examination of the soil boring logs and actual site conditions. If an examination of the
boring logs and site conditions suggests that a test pit will not penetrate into buried material or add
significant value to the investigation, then additional soil borings will be substituted in lieu of a test
pit (material in Area B may be up to 30 feet below ground surface);

The test pits will be approximately ten feet long by two feet wide by twelve feet deep;

Excavated material will be placed into a roll-off container and staged on the site. Following the test
pit excavations, one composite sample will be collected for RCRA waste characterization (IDM,
Section 1.3.4) from the accumulated material;

Three discrete samples will be collected from the each test pit and will represent:

- One sample of excavated buried - One sample of sidewall material; and
material or lagoon material; - One sample from test pit bottom.

Discrete samples will be collected in accordance with SOP 30.1, Section 3.2 for surface soil samples;

Discrete samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, TCL pesticides/herbicides,
TCL PCBs, explosives (including nitroglycerin and PETN), TAL Inorganics including mercury, and
dioxins/furans in accordance with the Master Quality Assurance Plan (MQAP) and Section 2.0 of
this WPA;

The test pits will be digitally photographed, sketched, and a description will be recorded in the field
notebook (SOP 10.1). In addition, the corners of the test pits will be established to the nearest meter
using geographic positioning system (GPS) equipment and incorporated into the existing site survey;

Following excavation and sampling, the test pits will be backfilled to within two feet of existing
grade with clean self-<compacting stone or similarly acceptable material. The top two feet of the
excavation will be backfilled with clean soil. Appropriate geotextile filter fabric will be placed on
top of the self-compacting stone before backfilling with clean soil to minimize soil infiltration into
the stone backfill material. Soil will be mounded sufficiently during backfilling to compensate for
potential settling of the fill over time. Placement of a suitable grass seed and straw will complete the
restoration of the excavation areas.

133 Seil Borings
Ten soil borings will be advanced at SWMU 41 to:

Screen data and establish constituents of potential concern;
Evaluate potential chemical impacts;

Collect soil samples for analysis of physical/geotechnical characteristics; and
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constrain the resistivity models. The complete draft geophysical report and methods are presented in
Appendix D. :

Geophysical surveys for SWMU 41 consisted of two seismic-refraction profiles, two two-dimensional
electrical-resistivity imaging (2D-ERI) profiles, and one electromagnetic (EM-31) survey (Appendix D,
Figure D.1). Also shown on Figure D.1 are the locations of the resistivity lines, the seismic profiles, and the
areal coverage provided by the EM-31 grid (33-feet major profile lines are shown).

The seismic refraction tomography profiling, 2D-ERI, and electromagnetic terrain-conductivity surveying
were conducted at SWMU 41 in order to delineate the horizontal and vertical boundaries of the burial area
(Area B). The geophysical data suggest the location of the SWMU 41 related red water ash disposal (Figure
D.2).

Seismic refraction tomography mapped the bedrock as a surface sloping towards the north and northwest,

with a slight decrease in velocity in the 50X and 115X on seismic profile 41-Seis-L1, which is also observed
on seismic profile 41-Seis-L.2. This velocity change indicates rather tenuously a lithologic or structural
break (consistent with a weaker bedrock zone modeled by 2D-ERI profile 41-ReS1st-Ll) Other significant
structural features were not indicated for the bedrock.

The 2D-ERI profiling modeled a zone of extremely low resistivity (<10 ohm-m) underlying the upper 10
feet of the SWMU 41 ground surface between coordinates 110X and 290X on profile 41-Resist-L1. This
low resistivity roughly coincides with the extent of electrically conductive zones (area of low resistivity)
mapped by the EM-31 survey. The 2D-ERI data suggests a maximum burial depth of approximately 10-12
feet bgs if the low resistivity zone represents possible waste materials. This area of low resistivity may
extend to greater depths to the northwest at coordinate 50X on the profile.

1.3.2 Test Pit Excavation

Geophysical data obtained by ANL (ANL 2003) indicate the possible horizontal and vertical extent of
zones that are interpreted as:

» The probable horizontal extent of buried material;
e The probable depth of buried material; and
e The possible presence of a subsurface trench (Area B).

Two test pits will be excavated, one in Area B (Test Pit #1) and one in Area A (Test Pit #2). The test pits
will be developed to ground truth portions of the geophysical data from the Area B, to collect
representative samples of buried materials from both SWMU areas, and to obtain physical information
regarding the nature of burial and buried material at the site. This decision depends upon the assumption
that the field geologist will be able to differentiate buried material from in situ soil. Ash material is
expected to be apparently different from native soil. The test pits may need to be offset after initial
trenching. Three test pit offsets on ten-foot centers will be allowed prior to test pit relocation (i.e.,
offsets greater than 30 feet).

The proposed test pit locations are presented on Figure 1-15 and Figure 1-16. The location of test pit #1
was chosen based on the presence of identified geophysical anomalies on the EM-31 conductivity
anomaly map in the southern end of Area B. Test Pit #2 will be located between the center portion of
Area A and the moderate-to-steep downgrade leading to Stroubles Creek.
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e Ground truth geophysical data.

Proposed boring locations are presented on Figure 1-15 and Figure 1-16. Table 1-9 presents a summary
of the proposed borings, including the location and purpose of each boring. Table 2-4 (Section 2.4)
presents the proposed chemical sampling and analysis plan.

: Table 1-9
Summary of Proposed RFI Borings
Boring Location Purpose of Boring
Boring Inside Area A or | Outside Area A Chemical Physical Stratigraphic
' Identification AreaB® or AreaB® Analysis Analysis Analysis

Area A

41SB2 v v "4
41SB3 v v
41SB4 v v v
41SB5 v v v
Area B

41SB6 v v
41SB7 v \ \
41SB8 v v v
41SB9 v v v
41SB10 v v v
41SB11 v v v

(1) Inside of Area A and Area B refers to areas presumed to be within the waste areas as inferred from geophysical data (Area B)
and historical data analysis and are designed to collect data regarding the chemical nature of the waste as well as the vertical
migration, if present. Outside of Area A or Area B refers to areas intended to characterize the lateral extents of the waste at Area

A and Area B.
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Soil borings will be advanced to refusal or above the groundwater table using direct push technology
consistent with the procedures outlined in SOP 20.11. Bedrock is anticipated to be present at
approximately 12 to 30 feet bgs. A four-foot Macro-Core® device will be used to collect the samples.
Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in
SOP 10.3 in the Appendix A.

During direct push activities, subsurfz;,ce soil samples will be screened for the presence of VOCs using a
PID consistent with SOP 90.1 included in Appendix A. To meet the objectives of the investigation and
to fill the data gaps identified in Section 1.2.4, soil samples will be collected from each boring including:

e A surface sample will be collected from each boring (i.e., 0 to 6 inches bgs, below gravel, vegetative,
or organic layers; 6 to 12 inches bgs for VOCs); and

e Two subsurface samples will be collected from each boring, with samples collected from an
intermediate zone (approximately 6 to 15 feet bgs targeting suspected contamination, i.e. red water
ash) and from the terminational zone (above refusal or the groundwater table).

Each of the samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including
nitroglycerin and PETN), TAL Inorganics including mercury consistent with the requirements of the
MQAP and Section 2.0 of this WPA. In addition, ten selected soil samples will be analyzed for TCL
pesticides/herbicides (surface soil), PCBs (surface soil and sediment), and dioxins/furans (targeting
burned material/ash). The location of the soil borings will be established to the nearest meter using GPS
equipment.

In addition to samples submitted for chemical analysis, up to four soil samples representative of each
major change in primary lithology (i.e., clay, silt, sand, gravel) will be collected for analysis of physical
and geotechnical properties (Section 5.8 of the MWP; applicable American Society for Testing and

Materials). Samples will be analyzed for the following parameters in accordance with the QAPA in
Section 2.5.4 of this document:

¢ Grain-size analysis (American Society for Testing and Materials (ASTM) D 422-98);

o Atterberg limits (ASTM D 4318-00);

¢ Soil moisture content (ASTM D 2216-98el);

¢ Hydraulic Conductivity (ASTM D 5084-00¢1-2000);

¢ Soil Bulk Density (ASTM D 4253-00);

¢ Soil Porosity (ASTM D 854-02 and D 2937-00e1);

¢ Total organic content (ASTM D 2974-00); and

e pH(ASTM D 4972-01). »

These analyses are intended to enhance the understanding of the physical nature of site soil to provide

data necessary for constituent migration modeling, if necessary. Proposed boring locations have been
placed on or adjacent to resistivity data collection lines to facilitate ground truthing of geophysical data.
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1.3.4 Surface Water, Sediment, and Spring/Seep Sampling

The following section discusses the proposed surface water, sediment, and spring/seep investigation to be
conducted at SWMU 41 using methods for grab sampling that are suitable for sampling surface water,
sediment, and springs/seeps as described in SOPs 30.3 and 30.4 in Appendix A. The objectives of the
sampling program are to:

¢ Identify the characteristics of potential releases to surface water;

o Identify the fate of the constituents, if present;

e Ascertain the background stream conditions;

o Measure the hydrologic and field water quality conditions; and

e Assess stream flow characteristics and storm water overland flow.

As part of this investigation, six surface water and sediment sample pairs will be collected from nearby
perennial and intermittent streams targeting depositional areas (if available, based on conditions observed
during the sampling event) of immediate upstream, midstream, and downstream locations: three within
Stroubles Creek and three within its un-named tributary. The proposed surface water, sediment, and
spring/seep sampling locations are presented on Figure 1-17. Table 1-10 summarizes the proposed
surface water and sediment sampling locations and rationale.

Table 1-10
Summary of Surface Water and Sediment Locations

Location Purpose of Sample
Sample Identifier | Upstream® é:::: ?to:'o Downstream ® (;l:le;;i,:izl w:t:; l?l::vmy
AreaB Measurements
Area B
41SW2/41SD2 v v v
41SW3/41SW3 v v v
41SW4/41SW4 v v v
Area A
41SW5/418SD5 v v v
41SW6/41SD6 v v 4
41SW7/41SD7 \ v v

(1) = Sampling locations will target depositional areas, if available, based on conditions observed during the sampling event

(2) = Upstream and Downstream references are relative to the specified areas (Area A or Area B)
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Up to three samples will be collected from ephemeral spring and/or seep discharges or standing water on
cut and fill areas, if present. Specifically, spring/seep discharges have been observed in the following
locations:

e Along the road cut between Area B and equalization basins to the north;
e Between Area B and the unnamed tributary of Stroubles Creek; and
e Between Area A and Stroubles Creek.

The surface water, sediment, and spring/seep samples will be analyzed for TCL VOCs, TCL SVOCs,
PAHs, TCL Pesticides/Herbicides/PCBs (sediment), explosives (including nitroglycerin and PETN),
perchlorate (aqueous samples), TAL Inorganics, grain size (sediment), and total organic content
(sediment, two samples per stream). The surface water and spring/seep samples will be collected by
submerging and direct filling sample containers. The sediment samples will be collected by the scoop
and trowel method to sample exposed sediment or sediment in surface water less than 6-inches deep,
with nominal flow.

This proposed field activities include an assessment of water quality at each of the designated surface
water collection sites. Parameters that will be assessed include total hardness (two samples per stream),
temperature, pH (relative to the standard hydrogen electrode constant), dissolved oxygen, salinity,
specific electrical conductance (conductivity), reduction-oxidation potential, depth, percent saturation,
resistivity, and total dissolved solids. These parameters will be measured in the field using the
Multiparameter Water Quality Monitoring Instrument as outlined in SOP 40.1. o

Surface water hydrology will be assessed at each stream site and will include an estimate of stream flow.
Stream flow will be estimated by using a float and calculating the following equation:

|FLOW = ALC +T|

Where:

A = Average cross-sectional area of the stream (stream width multiplied
by the average water depth)

L = Length of the stream reach measured (usually 20 feet)

C = A coefficient or correction factor (0.8 for rocky bottoms and 0.9 for
muddy or smooth bottoms)

T = Time, in seconds, for the float to travel the length of L

During sample collection, field personnel will screen the samples for the presence of VOCs using a PID
consistent with SOP 90.1 included in Appendix A. Logs will be prepared for each sample location in
accordance with the procedures outlined in SOP 10.2 in Appendix A. The sample locations will be
established to the nearest meter using GPS equipment. See SOP 30.3 for more information regarding
stream sampling.

13.5 Investigation-Derived Material Handling and Disposal

Activities conducted during this investigation will comply with the relevant Occupational Safety and
Health Administration and USEPA regulations regarding the identification, handling, and disposal of
non-hazardous and hazardous investigation-derived material (IDM). Activities will be performed in
accordance with the Installation safety rules, protocols, and SOP 70.1. Table 1-11 summarizes the
suspected nature (hazardous versus non-hazardous) of the materials expected to be generated during field
investigative activities.
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Table 1-11
Handling and Disposal of Investigation-Derlved Materlals
SWMU 41 RCRA Facllity Investigation
Radford Army Ammunition Plant, Radford, Virginla

Area Materlal Description Quantity Concemn Action Expected Nature of Material
Non-hazardous.
TCLP VOCs, TCLP SVOCs, .
SWMU 41 Soil cuttings From 14 borings Approx. two 55-gal COCs Ignitability, Corrosivity, Paint Filter Concentrations are not
drums Liquids. and Explosives expected to exceed TCLP, or
quids, and Exp pH limits.
Non-hazardous
TCLP VOCs, TCLP SVOCs, ’
SWMU 41 Decontamination water| ~ Aqueous IDM | APPrOX.Ihree %98l 1pM | ignitabilty, Corrosivity, Chemical | 222:(;’;‘;’::22:;;90’:‘;} o
Oxygen Demand, and Explosives P '
pH limits.
Non-hazardous.
. TCLP VOCs, TCLP SVOCs ]
. Soll Stockpiled from | Approx. 10-20 cubic . ! Ay Concentrations are not
Test Pit Excavations Soll Trench Excavation yards IDM Ignitability, Corrosivity, Paint Filter e ed to exceed TCLP, or
Liquids, and Explosives Xpect pH limits
Approx. three 55-gal Non-hazardous material. Will
SWMU 41 PPE Miscellaneous IDM drums IDM Evaluate Soll and Water Results be disposed of as IDM.
Notes:
SWMU = Solid Waste Management Unlt
Approx. = Approximately
COC a Chemical of Concem
DM = Investigation-Derived Material
TCLP = Toxicity Characteristics Leaching Procedwe
COD = Chemical Oxygen Demand
PPE = Personal Protective Equipment and Clothing
SVOC = Semivotatile Organic Compound
VOC = Volatile Organic Compound
gal = Gallon
Radford Army Ammunition Plant
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2.0 QUALITY ASSURANCE PLAN ADDENDUM

2.1 INTRODUCTION

This QAPA establishes function-specific responsibilities and authorities to ensure data quality for
investigative activities at RFAAP. The project objectives will be met through the execution of the SOPs
included in the MWP and appended to this document. The applicable SOPs are referenced below.
Specific QC requirements include development of DQOs, performance of internal QC checks, and
execution of appropriate analytical procedures during investigative activities. This QAPA is designed to
be used in conjunction with the MQAP. Table 2-1 provides a list of general quality assurance (QA)
measures that will be implemented as specified in the MQAP.

Table 2-1
Qnuality Assurance Measures Discussed in the MQAP
SOP No.
. . (MWP Appendix A
Quality Assurance Measure Section in MQAP and Appendix A of
' WPA No. 18)
Project Organization and Responsibilities 20 -
Lines of Authority 2.2 -
Chemical Data Measurements 3.2 -
Levels of Concern 33 -
20.11, 30.1, 30.6, 30.7,
Site Investigation 4,0/5.0 30.9, 50.1, 50.2, 70.1,
: 80.1
Documentation Requirements : 5.6 10.1,10.2, 10.3, 50.1
Chain-of-custody Requirements 5.7 104, 50.2
Calibration Procedures 7.0 90.1
Data Reduction, Validation, Reporting, and Management 9.0 -
Corrective Action 10.0 -
Quality Assessments 11.0 -
2-1 Radford Army Ammunition Plant
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The distribution list for submittals associated with the Soil Sampling Investigation is defined in the
Facility Permit (USEPA, 2000b). At least six copies of draft documents and three copies of the final
plans, reports, notifications, or other documents submitted as part of the RCRA Facility Investigation for
SWMU 41 are to be submitted to the USEPA Regional Administrator, and shall be sent Certified Mail,
Return Receipt Requested, overnight mail, or hand-carried to:

USEPA Region Il

Federal Facilities Branch (3HS13)
1650 Arch Street
Philadelphia, Pennsylvania 19103-2029

In addition, one copy each such submission shall be sent to:

Commonwealth of Virginia Commonweaith of Virginia
Department of Environmental Quality Department of Environmental Quality
Waste Division West Central Regional Office

629 East Main Street Executive Office Park, Suite D
Richmond, Virginia 23219 5338 Peters Creck Road

Roanoke, VA 24109

Moreover, one or more copies of each such submission shall be sent to:

John E. Tesner, P.E. Tony Perry

USACE, Baltimore District US Army Environmental Center

ATTN: CENAB-EN-HM 5179 Hoadley Road, ATTN: SFIM-AEC-ERP
10 South Howard Street - Aberdeen Proving Ground, MD 21010-5401

Baltimore, Maryland 21201

James McKenna Dennis Druck

Radford Army Ammunition Plant USACHPPM

Route 114, Peppers Ferry Road 5158 Blackhawk Road

Building 220 ATTN: MCHB-TS-HER

Radford, Virginia 24141-0099 Aberdeen Proving Ground, MD 21010-5403

2.2 PROJECT ORGANIZATION AND RESPONSIBILITIES

2.2.1 Contractor and Subcontractor Responsibilities

Contractor and subcontractor personnel requirements for implementing the technical, quality, and health
and safety programs are described in Section 2.1 of the MQAP. Figure 2-1 presents the identification
and the organization of project management personnel.
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Figure 2-1
Project Organizational Chart

John E. Tesner, P.E.

Phillip Jones, C.I.H.

John Keams John Spangler, C.E.L,, C.E.M.

tracted Analytica
y (Dion/Furans

Roshanak Aryan

Laboratory Project Manager Latoratory Project Manager

2.2.2 Key Points of Contact

Table 2-2 provides the names and points of contact for URS personnel and subcontractors.

The Project Manager (PM) is responsible for ensuring that activities are conducted in accordance with
contractual specifications, the Statement of Work (SOW), and approved work plans. The PM will also
provide technical coordination with the Installation’s designated counterpart. The PM is responsible for
management of operations conducted for this project. In addition, the PM will ensure that personnel
assigned the project, including subcontractors, will review the technical plans prior to initiation of each
task associated with the project. The PM will monitor the project budget and schedule and will ensure
availability of necessary personnel, equipment, subcontractors, and services. The PM will participate in
the development of the field program, evaluation of data, reporting, and the development of conclusions
and recommendations.
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Table 2-2
Contractor and Subcontractor Key Points of Contact

Contractor

Key Point of Contact

Project Manager, James O Spencer
Email: James O Spencer@URSCorp.com

URS Group, Inc.

5540 Falmouth Street, Suite 201
Richmond, Virginia 23230

Tel: 804.474.5420; Fax: 804.965.9764

Health and Safety Manager, Phillip Jones
Email: Phillip L_Jones@URSCorp.com

URS Group, Inc.

1400 Union Meeting Road, Suite 202
Blue Bell, Pennsylvania 19422-1972
Tel: 215.619.4160; Fax: 215.542.3888

Quality Assurance Manager, John Kearns
Email: John_Kearns@URSCorp.com

URS Group, Inc.

849 International Drive, Suite 320
Linthicum, Maryland 21090

Tel: 410.859.5049; Fax: 410.859.5049

Data Validator, Roshanak Aryan
Email: Roshanak Aryan@URSCorp.com

URS Group, Inc.-Measurement Systems Group
849 International Drive, Suite 320

Linthicum, Maryland 21090

Tel: 410.859.5049; Fax: 410.859.5049

Field Operations Leader and Site Health and Safety
Officer, John Spangler
Email: John Spangler@URSCorp.com

URS Group, Inc.

5540 Falmouth Street, Suite 201
Richmond, Virginia 23230

Tel: 804.474.5419; Fax: 804.965.9764

Subcontractor

Key Point of Contact

Analytical Laboratory Services, General
TriMatrix Laboratories, Inc.
Email: RoudebushW@TriMatrixLabs.com

Walt Roudebush

5560 Corporate Exchange Court
Grand Rapids, MI 49512

Tel: 616.975.4500; Fax: 616.940.4470

Analytical Laboratory Services, Dioxins / Furans
Paradigm Analytical Laboratories, Inc.
Email: RMB@Paradigml abs.com

Matthew Burns

5500 Business Drive

Wilmington, North Carolina 28405
Tel: 910.350.1903; Fax 919.552.0066

Subsurface Drilling (Geoprobe®)
Richard Simmons Drilling
Email: RSDrilling@AOL.com

Richard Simmons Drilling

60 Drill Rig Drive

Buchanan, Virginia 24066

Tel: 540.254-2289; Fax: 540.254-1268

2-4 Radford Army Ammunition Plant
MWP Addendum No. 18

SWMU 41



The Field Operations Leader will provide management of the field activities during the fieldwork. The
Field Operations Leader is responsible for ensuring that technical matters pertaining to the field-sampling
program are addressed. They will participate extensively in data interpretation, report writing, and
preparation of deliverables, and will ensure that work is being conducted as specified in the technical
plans. In addition, the Field Operations Leader is responsible for field QA/QC procedures and for safety-
related issues. Prior to initiation of field activities, the Field Operations Leader will conduct a field staff
orientation and briefing to acquaint project personnel with the sites and assign field responsibilities.

The Health and Safety Manager will review and internally approve the HSPA that will be tailored to the
specific needs of the project in the task specific addendum. In consultation with the PM, the Health and
Safety Manager will ensure that an adequate level of personal protection exists for anticipated potential
hazards for field personnel. On-site health and safety will be the responsibility of the SHSO who will
work in coordination with the PM and the project Health and Safety Manager.

The QA Manager is responsible for ensuring that the QA procedures and objectives in the project-
specific work plans are met, reviewing field and analytical data to ensure adherence to QA/QC
procedures, and approving the quality of data prior to inclusion in associated reports. This may include
the performance of field and laboratory audits during the investigation. In addition, the QA Manager will
be responsible for the review, evaluation, and validation of analytical data for the project and will
participate in interpreting and presenting analytical data. QC coordination is under the technical
guidance of the QA Manager to direct the task leaders on a day-to-day or as-needed basis to ensure the
application of QA/QC procedures. '

The Data Validator is responsible for analytical data evaluation and review to provide information on
analytical data limitations based on specific quality control criteria. Responsibilities of the Data
Validator include establishing if data meet the project technical, quality control criteria, assessing the
usability and extent of bias of data not meeting the specific technical, and quality criteria. The reviewer
will establish a dialogue with the data users prior to and after review to answer questions, assist with
interpretation, and to provide the validation reports.

The Contract Specialist is responsible for tracking funds for labor and materials procurement and
oversight of the financial status of the project. Responsibilities include:

e Preparation of monthly cost reports and invoices;
e Administration of equipment rental, material purchases, and inventory of supplies;

e Administration and negotiation of subcontracts and interaction with the Administrative Contracting
Officer and Procurement Contracting Officer on contract and subcontract issues; and

o  Preparation of project manpower estimates and administration of contract documents.
2.3 QUALITY ASSURANCE OBJECTIVES

QA is defined as the overall system of activities for assuring the reliability of data produced. Section 2.1,
of this WPA, references investigative, chemical, and regulatory measures associated with the QA
Objectives of this project. Conformance with appended SOPs will ensure attainment of QA objectives.
The system integrates the quality planning, assessment, and corrective actions of various groups in the
organization to provide the independent QA program necessary to establish and maintain an effective
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system for collection and analysis of environmental samples and related activities. The program
encompasses the generation of complete data with its subsequent review, validation and documentation.

The DQO process is a strategic planning approach to ensure environmental data is of the appropriate
type, quantity, and quality for decision-making. Project-specific DQOs are included in Table 2-3 for
investigative activities. The overall QA objective is to develop and implement procedures for sample and
data collection, shipment, evaluation, and reporting that will allow reviewers to assess whether the field
and laboratory procedures meet the criteria and endpoints established in the DQOs. DQOs are qualitative
and quantitative statements that outline the decision-making process and specify the data required to
support corrective actions. DQOs specify the level of uncertainty that will be accepted in results derived
from environmental data. Guidance for the Data Quality Objectives Process (USEPA 1994), and Data
Quality Objective Process for Hazardous Waste Sites (USEPA 2000a) formed the basis for the DQO
process and development of RFAAP data quality criteria and performance specifications.

The DQO process consists of the seven steps specified below.

1. State the Problem: Define the problem to focus the study. Specific activities conducted during
this process step include (1) the identification of the planning team and the primary decision-
maker, (2) the statement of the problem, and (3) the identification of available resources,
constraints, and deadlines.

1) The planning team consists of the RFAAP, USACE, USEPA, Virginia Department of
Environmental Quality (VDEQ), the RFAAP operating contractor, and URS; Relative to the
implementation of this Work Plan Addendum, the primary decision-maker is RFAAP, in
consultation with USACE, USEPA, VDEQ, the RFAAP operating contractor, and URS;

2) RFAAP seeks to assess whether concentrations of hazardous constituents are present at
SWMU 41 exceeding USEPA Region III RBCs, Federal Maximum Contaminant
Concentrations (MCLs), and/or USEPA Region Il Draft BTAG screening levels; and

3) The RCRA Facility Investigation project budget has been established, the project team has
been identified, and a project schedule has been developed.

2. Identify the Decision: Define the decision statement that the study will attempt to resolve.
Activities conducted during this step of the process involve (1) identification of the principal
study question(s) and (2) definition of resultant alternative actions.

1) Principal study questions include:
i. Are concentrations of hazardous constituents present at SWMU 41 in excess of relevant
screening criteria identified in the USEPA Site Screening Process and do the site

conditions pose an unacceptable risk to human health or the environment?

ii. What are the nature and extent of buried materials at SWMU 41?
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Table 2-3

Summary of Project Data Quality Objectives

DQO Element

Project DQO Summary

Problem Statement

The nature and extent of potential contamination of the Burial
Area and the Lagoon Area at SWMU 41 are currently
unknown.

Possible risks to human health and the environment are
currently unknown.

Identify Decision/Study Question

Analyze geophysical data in conjunction with excavation of
the Burial Area test pit

Collect samples representative of buried materials

Conduct surface/subsurface soil boring and sampling outside
the Burial Area and the Lagoon Area to characterize potential
impacts to surrounding soil '
Collect subsurface soil samples for analysis of physical
properties to aid in assessing the nature of possible constituent

migration

Decision Inputs

Geophysical Data: EM, magnetic gradient, down-hole logging,
resistivity

Field investigation data: soil borings and samples, surface
water/sediment samples, test pit logs and samples, spring/seep
samples

Chemical analyses: submit soil samples to USACE-validated
off-site analytical laboratory for analyses

Study Boundaries

Physical horizontal boundary of SWMU 41 will be defined
within the scope of the RFI by combining geophysical soil
boring, and test pit information.

Sample points are designed to collect samples representative
of buried materials, nearby, and potentially affected soil.

Decision Rule

Comparison to USEPA Region II Draft BTAG Screening
Levels

Comparison to USEPA Region Il RBCs, (USEPA April 2003
or most recent)

Geophysical data will be calibrated to soil boring data and test
pit data and will be used to estimate the extent of fill material.

Tolerable
Errors

Limits on Decision

SW-846 Test Methods reporting limits. USEPA Contract
Laboratory Program (CLP)-like raw data package suitable for
validation (level M3 for organic, level IM2 for inorganic).
Improper estimation of the location of buried material will
require test pit relocation.

Optimize the Design for Obtaining
Data

Test pits, soil borings, and surface water/sediment locations
have been selected to provide information meeting the DQOs.
The ground-truthing of geophysical data will provide for
calibrated geophysical data and facilitate CSM Data Gap
refinement. -
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2) The resultant alternative actions include:

i. If concentrations of hazardous constituents are present at SWMU 41 in excess of relevant
screening criteria, then the team plans additional risk assessment activities and possibly
additional investigation of the site; and

ii. If the nature and extent of buried material is ascertainable from the planned field activities,
then these conditions will be reported within the RFI Report.

. Identify Inputs to the Decision: Identify information inputs required for resolving the decision
statement and determining which inputs require environmental measures. This step of the
process includes identification of the data that will be required to make the decision,
identification of the information sources, identification of data required for establishment of
study action levels, and confirmation of appropriate field sampling and analytical methods. The
kinds of information that is needed to resolve the decision statement and the sources of this
information include the following:

1) RBCs in the most recent version of the USEPA Region III Risk-Based Concentration Table
for soil using the residential and industrial scenarios;

2) RBCs in the most recent version of the USEPA Region III Risk-Based Concentration Table
for tap water, federal Maximum Contaminant Levels, and Virginia State Water Control
Board Water Quality Criteria,

3) USEPA RCRA Hazardous Waste Characteristics threshold levels;

4) Method Detection Limits (MDLs) and Reporting Limits (RLs) for the most recent suite of
CLP TCL and TAL constituents and other constituents based on the findings of the
background data review;

5) Results of an examination of site use, operational history, environmental setting,
groundwater and surface water use and characteristics, and soil exposure characteristics;

6) Details of a visual inspection of each SWMU area; and

7) Validated results of chemical analyses performed on site samples.

Define the Boundaries: Define decision statement spatial and temporal boundaries. This step
specifies (1) the spatial boundary, (2) the target population characteristics, applicable geographic
areas and associated homogeneous characteristics, and (3) the constraints on sample collection.

1) Physical horizontal boundary of SWMU 41 will be defined within the scope of the RFI by
combining site historical data, previous site investigation findings, geophysical investigation
findings, and soil boring information;

2) The media that will be investigated include surface soil, subsurface soil, surface water,
sediment, and buried material within the SWMU areas; and
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3) Practical constraints that could interfere with sampling include steep grade, property access,
weather, boring refusal, and insufficient stream, spring, or seep flow.

Develop a Decision Rule: Define (1) the parameters of interest, (2) the action levels, and (3)
develop a decision rule. ’

1) Parameters of interest inciude:

2)

3)

a)

TAL Inorganics with mercury, TCL VOCs, TCL SVOCs, PAHs, TCL
pesticides/herbicides (surface soil and sediment), TCL PCBs (soil and sediment),
explosives (including nitroglycerin and PETN), perchlorate (aqueous), COD, and
dioxin/furans (soil or ash);

Grain-size analysis, Atterberg Limits, moisture content, hydraulic conductivity, soil
porosity, soil bulk density, and pH;

Buried material location, volume, and physical characteristics; and
Depth to bedrock and groundwater for soil borings; and

Surface water hydrology characteristics and water quality measurements.

Action levels include:

a)

b)

Action levels for risk screening include USEPA Region III RBCs, USEPA Region III
Draft BTAG screening levels, USEPA MCLs, Virginia State Water Control Board Water
Quality Criteria, as well as the background soil inorganic constituent concentrations as
reported in the Facility-Wide Background Study Report; and

MDLs and RLs, as specified herein, will ensure that data quality is sufficient for its
intended use. The selected laboratories are within the CLP network, the proposed Test
Methods have been validated by USACE, and it is assumed that sources of analytical
errors will be small and known.

Decision rules include:

a)

b)

c)

d)

Constituents of potential concern will be identified by comparing maximum detected
concentrations (or a 95% Upper Confidence Limit if appropriate) to established action
levels in order to decide the need for further evaluation, investigation, or response action;

Analytical laboratory decision rules are presented in this QAPA and the laboratory
QAPs. These include specific action levels and decision rules based on accuracy and
precision;

If boring refusal is encountered at less than the expected depth for each SWMU area,
then the boring will be offset five feet and advanced to the depth of previous refusal prior
to collection of additional samples; and

Results of site activities will be used to refine the site conceptual model and will be used
in remedial alternative decisions.
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6. Specify Acceptable Limits on Decision Errors: Specify the decision-maker’s tolerable limits
on decision errors. This step includes identification of (1) parameter range of interest, (2)
decision errors, (3) potential parameter values and probability tolerance for decision errors.

1) MDLs and RLs are established for each analyte within the suite of parameters sought.
MDLs and RLs below the action levels will ensure the data meets the DQOs. The contract
laboratory will provide a CLP-like raw data package (Level IV). Data validation will be
conducted based on this QAPA, the MQAP, the USACE Shell Document, and relevant
USEPA Region III guidance.

2) The main baseline condition decision error is to decide that the true mean concentration of a
site-related contaminant does not exceed the action level for further study when in fact the
mean concentration exceeds the action level and further action is needed (Type I, false
rejection).  Conversely, consequences of incorrectly deciding that the true mean
concentration of a site-related contaminant is above the action level when in fact the mean
concentration is below the action level include spending un-necessary resources to study
further or remediate a site with insignificant risk (Type II, false acceptance).

3) Information from previous studies and physical features of each SWMU area was used to
develop a field sampling plan design that allow for a low probability of decision error.

7. Optimize Data Design: Identify data collection activities commensurate with data quality
specifications. This final step in the process consists of (1) reviewing DQO outputs and existing
environmental data, (2) developing data collection design alternatives, and (3) documentation of
operational details and theoretical assumptions.

1) DQO outputs will be reviewed based on the data collection activities; the validity of the data
could be verified if necessary based on the review;

2) Data collection is based upon site-specific characteristics and the end use of the data; and

3) This addendum contains the proposed sampling design program based on the DQOs. Project
documentation will be implemented in accordance with the MWP.

2.4 SAMPLE MANAGEMENT

Sample management objectives will be met through adherence to the sample identification procedures
(identification convention), documentation requirements, and chain-of-custody procedures in the MWP.

24.1 Number and Type

Table 2-4 provides an itemization of the sample identifiers, sample depths (if applicable), and analytical
parameters for environmental samples proposed during this investigation.

2.4.2 Sample Containers, Preservation Requirements, and Holding Times

Table 2-5 identifies analytical parameters, container and preservation requirements, and holding times.

243 Sample Identification

The sample identification number will conform to past nomenclature at SWMU 41. The identiﬁca_ltion
will consist of an alphanumeric designation related to the sampling location, media type, and sequential
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Table 2-5

Summary of Sample Container, Preservation Method, and Holding Time Requirements
SWMU 41 RCRA Facility Investigation

Radford Army Ammunition Plant, Radford, Virginia

septum cap, zero headspace

' [ SAMPLE CONTAINER | —|
PARAMETER [Cuan I Tyoe ! PRESERVATION METHODS HOLDING TIMES
SOLID SAMPLES
must be analyzed within 48 hours of]
5-gram Encore samplers, zero Cool to 4 £ 2 °C; sodium bisulfate transferred to soif purge vial wit
TCL Volatile Organic Compounds headspace (low level), methanal (high leve!) preservative within 48 hours fo
analysis within 14 day:
o . -mL wide-mouth glass . Extraction: 14 days
TCL Semivolatile Organic Compounds container. Teflon®ined ca Coolto 4t 2°C Analysis: 40 days
Aroch 250-mL wide-mouth giass Extraction: 14 days
TCL Pesticides! s container, Teflon®-lined cap Coolto4£2°C Analysis: 40 days
. 250-mL wide-mouth glass o Extraction: 14 days
Herbicides container, Teflon®-iined cap Cooltod£2°C Analysis: 40 days
" 250-mL wide-mouth glass Extraction: 14 days
Palyaro Hydrocarbons ggmainer. Teflon®-lined cap Coolto 4 £2°C Analysis: 40 days
, , 50-mL wide-mouth glass Extraction: 14 days
Explosives/Nitrogtycerin/PETN 4+2°
posie container, Teﬂon'%p Cooltod£2°C Analysis: 40 days
TAL Metals wide mouth ylene Coolto4 £ 2 °C Metals: 6 months
container, Teflon®-lined ‘Mercury: 28 days
. mL wide- glass N Extraction: 30 days
nvF
DioxinFurans : container, Teflon®-lined ca Codlto 4£2°C, Dark Analysis: 45 days
SOLID WASTE CHARACTERIZATION
125-mi. wide-mouth glass vial, Leaching: 14 days
TCLP VOCs Teflon®-lined cap Coolto 4 £ 2°C Analysis: 14 days
Leaching: 14 days
TCLP SVOCs (8270C, 8081A, & B151A) 5°ma° "M"“"":ﬂ"””.”_“'nﬁ“ Cooltod+2°C Extraction: 7 days
co - fefion cap Analysis: 40 days
- Leaching: 14 days
TCLP Metals 25:;:."' “"f’r" nonl '“”.:n:" ethyiena Cooltod +2°C Analysis: 6 months
container, Te! cap Mercury analysis: 28 days
. 250-mL. wide-mouth glass R Extraction: 14 days
Explosives container, Teflon®-lined cap Coolto412°C Analysis: 40 days
wide-mouth glass Corrosivity: 7 days
, Paint Filte ° g
Corrosivty, Pa ' container, Tefion®ined cap Codtod£2°C Paint Filter: —
AQUEOUS SAMPLES
TCL Volatde Organic Compounds A40-mL, glass vials, Teflon®-ined | 7y 1, oy < 2 Cool 104 £ 2°C 14 days

TJiter, namow-mouth amber

Extraction: 7 days

2-12

kvolatil i .
TCL Semivolatile Organic Compounds 1 ass. Teflon®dined ca Coolto4+2°C is: 40 days
bicide l:“Er. narrow-mouth amber o Extraction: 7 days
" e glass Teflon®-lined ca Cooltod22°C Analysis: 40 days
N er, na amber N Exiraction: 7 days
Polyaromatic Hydrocarbons ass. Teflon®Jined ca Coolto4+2°C Analysis: 40 da
i N %:I'nfer. narrow-mouth a%ber o Extraction: 7 days
lycern/PETN
Expiosives/Nitroglyce lass, Teflon®lined ca Coolto4£27C Analysis: 40 days
i o ICP: 8 months
t
Unfiitlered TAL Metals 500-mi, polysthylene container HNO, to pH<2, Cool to 4 £ 2°C Mercury: 28 days
, s ICP: 6 months
<.
Fleld Fittered TAL Metals 500-mi, polyethylene container HNO; to pH<2, Cool t0 4 £2°C Mercury: 28 days
Perchiorate 500-mL, polyethylene bottie Coolto4+2°C 28 days
AQUEOUS WASTE CHARACTERIZATION
40-mL, glass vials, Teflon®-lined . Leaching: 7 days
TCLP VOCs septum cap, zero headspace Coolto4£2°C Analysis: 14 days
Leaching: 7 days
TCLP SVOCs (8270C, 8081A, & 8151A) 1-Iier, parrow-mouth amber Cooltnd £2°C Extraction: 7 days
glass, Teflon®-lined cap .
Analysis: 40 days
Leaching: 14 days
TCLP Metais 500-mi, polysthylene container Coolto4t2°C Analysis: 6 months
Mercury analysis: 28days |
1liter, narrow-mouth amber o Extraction: 7 days
Explosives glass, Teflon®-lined cap Coolto4£2°C Analysis: 40 days
Corrosivity 125-mi, polyethylena container Coolto4£2°C ‘ 7 days
cobD 250-mi, potyethylene container H S0, to pH<2, Coolto 4 £ 2°C 28 days
TAL = Target Analyte List HNO, = Nitric Acid
TCL = Target Compound Llst HaSO, = Sulfuric Acid
mL = millditer HCIl = Hydrochloric Acid
g =gram *C = Degrees Celsius
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order according to the sampling event. The identification number will not exceed thirty-two characters
for entry into Environmental Restoration Information System (ERIS). Samples will be coded in the
following order to ensure a unique identification.

¢ Site Location Code: The first two characters will be the SWMU number (i.e., 41 for SWMU 41).

¢ Sample/Media Type: The next two characters will be the sample/media types. In this case, the
characters will be SB for soil borings, SW for surface water, SD for sediment, SP for springs/seeps,
and TP for Test Pits.

e Sampling Location Number: The next one or two characters will be the number of the sampling
location (e.g., 3, 4, 5).

o Sample Depth: The sample representing zero to six inches bgs will be designated with an “A” after
the boring number. The sample collected from intermediate depths of the boring, or from below fill
materials, will be designated with a “B” following the boring number. Samples representative of fill
materials will be designated with an “F.” Samples collected from above bedrock, at the base of the
boring will be designated with a “C.” For the Test Pit samples, additional qualifiers will include “S”
for sidewall and “PB” for pit bottom.

e Duplicate: Duplicate samples will be identified with a “D” designation followed by a numeric
designation corresponding to the sequence of duplicates collected (e.g., D-1). A record of the sample
that corresponds to the duplicate will be kept in the field logbook. In this manner, duplicates will be
submitted as blind duplicates, eliminating the potential for laboratory bias in analysis.

Sample Identification Examples:

1) A subsurface soil sample collected above the termination depth of boring location four at SWMU 41
would be identified as sample 41SB4C (for SWMU 41, soil boring four, and “C” which stands for
the soil above bedrock at that location).

2) QC Samples: QC samples will be identified by date (month, day, year), followed by QC sample type,
and sequential order number at one digit. The QC sample types include Matrix Spike, Matrix Spike
Duplicate (MS/MSD), Rinse Blank (R), and Trip Blank (T).

2.44 Documentation .
SOPs 10.1 and 10.2 in Appendix A and Section 9.8 of the MQAP specify documentation protocols.

2.5 ANALYTICAL PROCEDURES

TriMatrix Laboratories Inc. will perform off-site analytical activities (Paradigm Laboratories Inc. will
perform the dioxins/furans analyses). Analytical methods to be used and associated MDLs and RLs are
identified in Table 2-6 through 2-13. Laboratory analyses will be in accordance with USEPA SW-846
Test Methods (except for perchlorate, USEPA Method) for the analysis of the following:
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Table 2-6
Summary of Analyts Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
TCL VOCs (by EPA Method 8260B)
Soll and Water Samples
SWMU 41 RCRA Facility Investigation

Radford Army Ammunition Plant, Radford, Virginia

Lsboratory-Specific Methad Detection and| USEPA USEPA Region M Draft BTAG
e e Lintts pit USEPA Reglon W Risk-Based Concentrations ' Screening
Compoul Number Sofl Water Adjusted i
nd CAs mml [Reporting) Tap water |Adjusted Tap| Soli RBC ’ RBC Solt RBC RBC Aquecus
MoL | wet | moL | Lt RBC Water RBC | (ndustrial) | (ndustrtal) | (Residential)| (Residential)| Fresh water|  sont Sediment
mohg | pgt | polt | pgl |C/N| e st mg/kg mg/g mghg | pon | | mgkg

1,1,1-Trichioroethane 71-556 | 0.000326] 0.005 | o0.184 1 20E+02 | N | 3.2E+03 3.2E+02 2.9E+05 2.9E404 2.2E+04 2.2E+03 S4E+03 3.0E-01 34E-02
11,2-Trichioro-1.2,2-ifuorosthanel _ 76-13-1 ] 0000275 0005 | 0.37 1 - N 3.1E+08 236406 2.3E+05 - - -~
1,1,2,2-Tetrachioroethane 79-34-5 | 0.000219] 0.005 | o0.197 1 - c 1.4E+01 3.2E+00 326400 2.4E+03 3.0E-01 -

1,1,2-Trichioroethane 79-00-5 | 0.000204 | 0.005 | 0223 1 S0E+00 | C 5.06+01 1.1E+01 1.1E+01 9.4E+03 3.0E-01 3.1E-02
1,1-Dichioroethane 75343 | 0.000249| 0.005 | 0.126 1 - N 1.0E+04 7.8E+03 7.8E+02 1.6E405 3.0E-01 -
1,1-Dichiorosthene 75354 | 0.000443] 0.005 | 0.278 1 7.06+00 | N 5.1E+03 3.9E+03 3.0E+02 1.2E+04 - -
1,2-Dibromoethane 106834 ] 0.000101| 0005 | 0221 1 i c 34E-02 7.56-03 7.56-03 1.8E+04 5.0E+00 -
1.2-Dibromo-3-chioropropane | 96-12-8 | 0.000267 | 0010 | 0439 5 ; cig) 2.0E+00 4.6E-01 4.6E-01 - - -

1.2-Dichiorobenzene 9550-1 | 0.000975| 0.005 | 0210 1 80E+02 | N 9.2E+03 7.0E+03 7.0E+02 7.66+02 1.0E-01 35602
1.2-Dichioroethane 107062 | 0.000274| 0.005 | 0.074 1 5.0E+00 | C 31E+01 7.0E+00 7.0E+00 2.06+04 8.7E+02 -
cis-1,2-Dichioroethene 156-50-2 | 0.000074 | 0.005 | 0.112 1 70E+01 | N 1.0E+03 7.8E402 7.8E+01 1.2E+04 3.0E-01 -
Ituns-1.2-0id:lomehme 156605 | 0.000381] 0.005 | 0.475 1 1.0E+02 | N 2.0E+03 1.6E+03 1.6E+02 1.2E+04 3.0E-01 -
1,2-Dichioropropane 78-87-5 | 0.000265] 0.005 | 0210 1 5.0E+00 | C 4.2€+01 9.4E400 9.4E+00 5.7E+03 3.0E-01 —

1.2,3-Trichiorobenzene 87-61-6 | 0.000538] 0.005 | 0.158 1 - - - - = 5.0E+01 1.0E-01 4.0E-02

1.2.4-Trichiorobenzene 120621 | 0.000134] 0.005 | o280 | 1 70E+01 | N 1.0E+03 7.8E+02 7.8E+01 5.0E+01 1.0E-01 4.0E-02
1,3-Dichlorobenzene 541-731 | 0.000102] 0005 | 0054 1 - N 31E+03 2.36+03 2.3E+02 7.6E+02 = —

1,4-Dichiorobenzene 106-46-7 | 0.000235| 0.005 | 0.085 1 7.56+01 | C 1.2E+02 2.76+01 2.7€+01 7.6E+02 1.0E-01 1.1E-01
2-Butanone 76-93-3 | 0.001250] 0.010 | 2240 20 - N 6.1E+04 4.TE+04 4.TE+03 32E+06 - -
2-Hexanone 591-76-6 | 0000447 | 0010 | 1932 20 - N = - - 4.36+05 - -
none 108-10-1_| 0.000852] 0.010 | o04s3 20 - N - - - 4.8E+05 1.0E+02 -
Acsione 67-64-1 | 0.004510] 0.010 | 4.148 20 - N 92E+04 7.0E+04 7.06+03 9.06+06 = -
|Benzene 71432 [0.000273] 0005 | 0.121 1 S.0E+00 | C 526401 1.2E+01 1.2E+01 5.36+03 1.0E-01 =
[Bromochioromethare 74676 | 0000570 0.005 | 0.122 1 — - - = = 1.1E+04 3.0E+03 -
[Bromodichioromethane 75274 | 0.000245| 0005 | o0.136 1 = C 4.66+01 1.0E+01 1.0E+01 1.1E+04 4.5E402 -
[Bromoform 75252 |0.000131| 0.005 | 0228 1 - c 3.8E+02 8.1E+01 81E+01 — - -
|Bromomethane 74630 | 0.000343] 0.005 | 0.804 1 - N 14E+02 1.1E+02 1.1E+01 -~ — -
(Carbon disuifide 75150 | 0.000733] 0005 | 0.153 5 - N 1.0E+04 7.8E+03 7.8E+02 2.06+00 - -
[Carbon tetrachioride 66235 [0000305] 0005 | 0142 1 5.0E+00 | C 2.2E+01 4.9E+00 4.96+00 3.5E+04 3.0E-01 -
Chiorobenzene 108-00-7 [ 0.000107] 0.005 | 0.115 1 1.0E+02 | N 2.0E403 1.6E403 1.6E+02 5.0E+01 1.0E-01 -
Chioroethane 75003 | 0.000305| 0.005 | 0225 1 ~ c 9.96+02 22E+02 2.2E+02 - - -
Chioroform 67663 [0.000248| 0005 | 0238 1 - <:m_ﬂ 1.0E+03 7.8E+02 7.8E401 1.2E+03 3.0E-01 -
Chioromethane 74-87-3 | 0.000385[ 0.005 | o0.250 1 -~ N - - - - - -
[Cyciohexane 110827 | 0.000319] 0010 | 0258 5 - N - — - - = -
cis-1,3-Dichioropropene’ 10061-01-5 | 0.000392] 0.005 | 0.114 1 — c 2.9E+01 6.4E+00 6.4E+00 24E+02 3.0E-01 -
|irans-1,3-Dichioropropene’ 10061-02-6 | 0.000341| 0.005 | 0.410 1 - C 2.9E+01 6.4E+00 6.4E+00 24E+02 3.0E-01 -
Dichiorodifiuoromethane 75718 | 0000493 0.005 | o.182 1 — N 2.0E+04 1.6E+404 1.6E+03 1.1E+404 - -~
Dibromochioromethane 124-48-1_| 0.000493] 0.005 | o.182 1 - c 34E+01 7.6E+00 7.8E+00 1.1E+04 - -

100414 |0.000218] 0005 | o412 1 706402 | N 1.0E+04 7.8E+03 7.86+02 3.2E+04 1.0E-01 1.0E02
benzene 96828 | 0.000189| 0.005 | o0.138 1 - N 1.0E+04 7.8E+03 7.8E6402 - - -~
acetate 79209 | 0.000668] 0.010 | 1674 10 - N 1.0E+05 7.8E404 7.8E+03 - - -
108-87-2_| 0.000167 | 0.010 | 0283 5 — N - - - = — -
tert-Butyl ether 1634-04-4 | 0.000580 | 0.005 | 0.074 1 - lcl 2 7.26402 1.6E+02 1.6E+02 - _ -
chioride 75-08-2 [ 0.000318] 0.005 | 0.135 4 | soEs0| C| 4.1E+00 4.1E+00 3.8E402 3.8E+02 8.56+01 8.5E+401 1.1E+04 3.0E-01 _
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Table 2-8 {Continued)
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
TCL VOCs (by EPA Method 82608)
Soll and Water Samples
SWMU 41 RCRA Facllity investigation

Radford Army Ammunition Plant, Radford, Virginia

O

umwmwm-ml USEPA Concentrations USEPA Region B Draft BTAG Screening
Reporting Lirit MCLs USEPA Region W Risk-Based Loveh
Compound CAS Number Soil ] Water Adjusted Soll Adjusted
Tap water |Adjusted Tap| Soll RBC RBC Soll RBC RBC Aqueous
MDL Limit MOL Limit RBC Water RBC | (industrial) | (ndustriaf) | (Residentiaf)| (Residential)| Fresh Water Soll Sediment
mgho | mokg | por | pon | en|  pgn _pn g mg/kg mg/kg o mg/g mghg |

Styrene 100-42-5 0.000277 ] 0.008 0.201 1 10E4021 N 1.6E+03 1.866+02 2.0E+05 2.0E+04 1.86E+04 1.6E+03 - 1.0E-01 -
Tetrachioroethene 127-18-4 0.000238 | 0.006 0.118 1 50E+00| C 1.0E-01 1.0E-01 5.3E+00 5.3E+00 1.2E+00 1.2E+00 8A4E+02 3.0E-01 5.7E-02

oluene 108-88-3 0.000219 | 0.005 0.101 1 1.0E+03 | N 7.56+02 7.5E+01 2.0E+05 2.0E+04 1.6E+04 1.86+03 1.7E+04 1.0E-01 -
Trichloroethene 78-01-8 0.000386 | 0.005 0.1068 1 50E+00 | C 2.6E-02 7.2E+00 7.2E+00 1.6E+00 1.8E+00 22E+04 3.0E-01 -
Trichloroffuoromethane 75-69-4 0.000390 | 0.005 0.240 h) - N 1.3E+03 1.3E+02 3.1E+05 3.1E+04 2.3E+04 2.38+03 1.1E+04 - -
Vingl CNorldO; 75-01-4 0.000180 | 0.005 0.280 h | 20E+00}] C 1.5E-02 4.0E+00 4.0E400 $.0E-02 9.0E-02 1.2E+04 3.0E-01 -
[ Xylenes 1330-20-7 | 0.000735| 0.005 0.405 3 1.0E+04 | N 2.1E+02 2.1E+01 2.0E+05 ;Em 1.6E+04 1.6E+03 6.0E+03 1,0E-01 4.0E-02
Notes:
BTAG = Bological A Group 8 Lowel, Draft 1908 CM = ( Non( Stshe
CAS = Chemical Absiract Servios C = Carcinogenic
MCL = Mapdmun Conteminent Level C1 = Carcinogenic with & hazewd quotisnt of 0.1; non-carcinogenic RBCs taken from Allemgls RBEC tabis; sse USEPA Region W gudance
MOL = Method Dutection Limk N = Non-Carckogenic
Method Detection and Reporting Limils Provided by TriMatrix Adjusted RBCs = & Hazard Quotiant (HQ) of 0.1 applied 0 non-carcinogens
mg/g = MERgram Per Kiogram (1) = RBC valus 18 for 1,3-Dichioropropens
MO/ = Microgrem Per Lher {2) = RBCs prasenied are for eariy-We, sxoopt industrisl eoll RBC, which is for atult
RBC = Risk-8ssed Concentration

USEPA = U.S. Envirorsmentsl Protection Agency
USEPA Region It Risk-Bassd Concentration (RBC) weiuas from the Ociober 15, 2003 RBC Table
- = No Risk Crieria Avalabls
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Radford Army Ammunition Plant, Radford, Virginia

Table 2-7
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criterla for
TCL SVOCs (by EPA Method 8270C)
Soll and Water Samples
SWMU 41 RCRA Facility Investigation

Laboratory-Specific Method Detection and| USEPA USEPA Region N Draft BTAG Screening
Reporting Limits MCLs USEPA Reglon W Risk-Based Concentrations Levet
Compound CAS Number Soll I Water Adjusted Adjusted Soll|
" [Reporting Tap water |Adjusted Tap| Soll RBC RBC Solt RBC RBC Aqueous
MDL Limit MDL Limit J_ﬁ Water RBC | (industrial) | (industrial) | (Reskiential) | (Residential)| Fresh Water Soll Sediment
| pgi pgh |CN poiL mo/kg mg/kg mo/kg pgit mgkg | mokg |
1.1"-Biphenyl 92524 | 000418 | 0.17 | 0.0690 5 - N | 3.0E+02 3.0E+01 51E+04 §.1E+03 3.96403 3.9E+02 - - -
1,2,4 5-Tetrachiorobenzene 95-94-3 | 000657 | 0.17 ] o0.3088 5 - N[ 1.1E+01 1.1E+00 3.1E+02 3.1E+01 2.3E+01 2.3E400 5.06401 1.0E-01 —
|2.Z-oxybis{1-Chioropropane) 108-60-1 | 0.00434 | 0.7 | 0.0477 5 - c| 26€01 2.6E-01 4.1E+01 4.1E+01 9.1E+00 9.1E+00 - - -
95954 | 000305 | 0.7 | 0.0431 5 - N | 37E+03 3.7E+02 1.0E+05 1.0E+404 7.8E+03 7.8E402 6.3E401 1.0E-01 -
88062 | 000319 | o0.47 | o0.0341 5 - C | 8.1E+00 6.1E400 2.8E402 2.6E+02 5.8E+01 5.8E401 9.7E+02 1.0E-01 -
120-83-2 | 000279 | 0.17 | 0.0456 5 - N1 1.1E+02 1.1E+01 3.1E+03 3.1E402 2.3E+02 2.3E+01 3.7E402 1.0E-01 -
105-67-9 | 0.00594 | 0.7 | 0.0483 5 - N | 736+02 736401 2.0E+404 2.0E+03 1.6E+03 1.6E+02 2.1E+03 1.0E-01 2.96-02
51-28-5 | 000520 | 033 | 0.0817 10 - N | 7.3E+01 7.3E+00 2.0E+03 2.0E402 1.6E+02 1.6E+01 1.5E+02 1.0E-01 -
121-14-2 | 000367 | 0.17 | 0.0343 5 - N [ 7.3e+01 7.3E+00 2.0E+03 2.0E+02 1.6E+02 1.6E+01 2.3E+02 — ~
2,8-Dinitrotoluene 606-20-2 | 000349 | 0.17 | 0.0308 5 - N | 37E+01 3.7E+00 1.0E+03 1.0E402 7.8E+01 7.8E+00 - = -
[2-Chioronaphthalene 91-58-7 [ 000253 | 0.17 | 0.0455 5 - N | 49E+02 4.9E+01 8.2E+04 8.2E+03 6.3E+03 6.3E402 6.2E+02 - -
[2-Chlorophenol 95578 | 000378 | 0.47 [ o0.037¢ 5 - N | 3.0E+01 3.0E+00 5.1E+03 5.1E+02 3.9E€+02 3.9E+01 9.7E402 1.0E-01 -
2 naphthalene 91576 | 000312 ] 017 | 0.0381 5 - N 12E+02 1.2E+01 2.0E+04 2,0E+03 1.6E+03 1.6E+02 - - 7.0E-02
2 9548-7 | 000405 | 0.7 ! 0.0319 5 - N | 1.8E+03 1.8E+02 5.1E+04 5.1E+03 3.9+03 3.9€+02 - 1.0E-01 6.3E-02
-Nitroaniline 88744 | 000388 | 0.17 | 0.0838 5 - N 116402 1.1E401 3.1E+03 3.1E402 2.3E+02 2.3E+01 - - -
2-Nitrophenol 88755 | 000561 ] 017 ] 00584 | & - - - - - - - - — - —
3,3-Dichiorobenzidine 91-94-1 0.00477 | 0.7 | o.0570 5 - ¢ 15e-01 1.56-01 6.4E+00 8.4E+00 1.4E+00 1,4E+00 - — -
3-Nitroaniline 99-09-2 [ 000293 | 0.7 | o0.0838 5 ~  Joind1.1E+01 1.1E+400 31E+02 3.1E+401 — — - = -
4,6-Dinitro-2-methyiphenol 534-52-1 | 000353 | 0.17 | 0.0808 5 - N [ 37E+00 3.7E-01 1.06402 1.0E+01 7.86+00 7.8E-01 — — -~
sther 101-55-3 | 000323 | 0.47 | 00417 5 - - - - - - - - - - -
14-Chioro-3-Methyiphenol 59-50-7 | 0.00389 { 0.47 | 0.1530 5 - - - - - - - - - - -
4-Chioroeniline 108-47-8 | 000142 | 0.17 | o0.0467 5 - N | 1.5E+02 1.5E+01 4.1E+03 4.1E+02 3.1E+02 3.1E+01 - - -
4-Chiorophenyl-phenylether 7005-72-3 | 000491 | 0.7 | 0.0435 5 = - - - - - - - - - -
[4-Methyiphenol 106-44-5 | 000305 | 0.7 | 0.0361 5 - N | 1.8E+02 1.8E+01 5.1E+03 5.1E+02 39402 3.9E+01 - 1.0E-01 6.76-01
4-Nitroaniiine 100-01-8 | 0.00524 | 0.17 | 0.0494 5 - |ced  3.3E+00 3.3E+00 1.4E+02 1.4E+02 24E+02 2.4E+01 — - -
4-Nitrophenol 100-02-7 | 000546 | 033 | 0.0856 10 - - - - - - - - 1.5E402 1.0E-01 -
Acensphthene 83329 | 000407 | 047 | 00725 5 - N 6.1E403 4.7E+03 4.7E+02 5.2E402 1.0E-01 1.66-02
Acenaphthylene * 208968 | 000364 | 0.47 ] 0.0334 5 - N 3.1E403 2.3E+03 2.3E402 - 1.0E-01 4.4E-02
[Acetophenone 96862 | 000232 | 0.7 | 0.1028 5 - N 1.0E+04 7.8E+03 7.8E402 - - -
Anthracene 120-12-7 | 000244 | 047 | 0.0412 5 — N 3.1E+04 2.3E+04 2.3E403 1.0E-01 1.0E-01 8.56-02
Atrazine 1912-24-9 | 000384 | 0.17 | o0.0828 5 30€+00] C 1.3E+01 2.9E+00 2.9E+00 - — —
Benzaldehyde 100-52-7 | 000428 | 0.7 | 0.1523 5 - N 1.0E+04 7.86403 7.8E402 - - —
Benzo(a)anthracene 56-55-3 § 0.00435 | 0.7 | 0.0500 5 - c X 3.9E+00 8.7E-01 8.7E-01 8.3E+00 1.0E-01 2.6E-01
Benzo{a)pyrene 50-328 | 0.00388 [ 0.17 | 0.0349 5 20601 ] C| 92603 3.96-01 3.9€-01 8.7E-02 8.7E-02 - 1.0E-01 4.3E-01
Benzo(b)iuoranthene 205992 | 000487 | 0.17 | o.0519 5 - c| 92E02 3.9E+00 8.7E-01 8.7E-01 - 1.0E-01 32E+00
Benzo(g,h.)perytene 191-24-2 | 000179 | 047 | 0.0438 5 - N [ 1.8E+02 3.1E+03 23E+03 2.3E+02 - 1.0E-01 6.7E-01
Benzo(K)fiuoranthene 207089 | 0.00235 | 047 | 0.0267 5 - c| e2E01 3.9E+01 8.7E+00 8.7E+00 - 1.0E-01 —
-chi 111911 | 000279 | 0.7 | 0.0433 5 - - - - - - 1.1E+04 - -
Bis{2-chioroethyl)ether 111444 | 000462 | 047 ] 0.0586 5 - C | 9.6E03 2.6E+00 5.8E-01 5.8E-01 - - —
Radford Army Armmunition Plant
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Table 2-7 (Continued)
Summary of Analyts Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
TCL 8VOCs (by EPA Method 8270B)
Soil and Water Samples
SWMU 41 RCRA Facility Investigation
Radford Army Ammunition Plant, Radford, Virginia

Laboratory-Specific mm and L:cE:'A USEPA Reglon i Risk-B ic mrations USEPA Reglon IL::R“ITAB Screening
Compound CAS Number Soll | Water Ad Adjusted Solll
W Tap water |Adjusted Tap| Soil RBC RBG 8ol RBC RBC Aqueous
MDL | Lemit MDL | Limt RBC Water RBC | (industrial) | (Industrial) | (Residential) | (Residential) | Fresh Water Sol Sediment
hf mohg | mokg | wpr | por | wor lom| pon poit mg/kg mgkg mg/kg mo/hg_ porL mg/kg mo/kg
Bis(2-ethylhexyl)phthalate 117-81-7 0.00408 0.17 0.1400 5 8.0E+00 | C 4.8E+00 4 8E+00 2.0E+02 2.0E+02 4.6E+01 4.6E+01 3.0E+01 - 1.3E+00
85-88-7 0.00469 0.17 0.0485 5 = N 73403 7.3E402 2.0E+05 2.0E+04 1.6E+04 1.6E+03 3.0E+00 - 8.3E-02
105-80-2 0.00383 0.33 0.1052 5 - N 1.8E+04 1.8E+403 5,1E+05 5.1E+04 3.89E+04 3.9E+03 - - -
88-74-8 0.00348 0.17 0.0M1 5 - C 3.3E+00 3.3E+00 1.4E+02 1.4E+02 3.2E+01 32€+01 - - -
218-01-9 | 000385 | 0.7 0.0387 5 - C | 92E+00 9.2E+00 3.9E+02 3.0E+02 8.7E+01 8.7E+01 - 1.0E-01 3.8E-01
53.70-3 0.00422 0.17 0.0527 5 - C 9.2E-03 3.9E-01 3.9E-01 8.7E-02 8.7E-02 - 1.0E-01 6.3E-02
132-64-8 0.00275 0.17 0.0453 5 - N 1.2E+01 1.2E+00 2.0E+03 2.0E+02 1.6E+02 1.86E401 - - S5A4E-01
84-86-2 000339 | 0.7 0.0543 5 - N | 2.9E+04 2.9E+03 8.2E+05 8.2E+04 6.3E+04 6.3E+03 3.0E+00 - 2.0€-01
131-11-3 0.00355 0.17 0.0373 5 - N 3.7E405 3.7E+04 1.0E+07 1.0E+08 71.8E+05 7.8E+04 3.0E+00 = T.4E-02
84-74-2 0.00883 0.17 0.1370 5 - N 3.7E+03 3.7E+02 1.0E+05 1.0E+04 7.8E+03 78E+02 | 3.0E-01 = 1.4E+00
117-84-0 0.00380 0.17 0.0313 5 - N 1.5E+03 1.5E+02 4.1E+04 4.1E403 3.1E+03 3.1E+02 3.0E-01 - 8.2E+00
20844-0 | 000284 | 0.17 0.0478 5 - N| 1.5E+03 1.5E+02 4.1E+04 4.1E+03 3.1E+03 31E+02 4.0E+03 1.0E-01 8.0E-01
88-73-7 0.00508 0.17 0.0318 5 - N 2.4E402 2.4E+01 4. 1E404 4.1E+03 31E+03 3.1E+02 4.3E+02 1.0E-01 1.96-02
118-74-1 0.00489 0.17 00385 ] 1.0E+00 | C 4.2E-02 435-02 1.8E+00 1,8E+00 4.0E-01 4.0E-01 3.7E+00 - 2.2E-02
87-88-3 0.00331 0.17 0.0391 5 - C! 7.3E+00 7.3E-01 2.0E+02 2.0E+01 1.6E+01 1.6E+00 9.3E400 ) 1.1E-02
77474 0.00381 0.17 0.0238 5 50E+01 | N | 226402 | 22E+01 6.1E+03 6.1E+402 4.TE+02 4.7E+01 5.2E+00 - -
BLJz-i 0.00508 0.17 0.0500 5 - Ci 3.7E+01 3.7E+00 1.0E+03 1.0E+02 7.8E+01 7.8E+00 5.4E+02 - -
183-38-5 0.00393 0.17 0.0384 5 - [+ 9.2E-02 9.2E-02 3.9E400 3.9E+00 8.7E-01 8.7E-01 - 1.0E-01 6.0E-04
78-59-1 0.00239 0.17 0.0990 5 - C 7.0E401 7.0E401 3.0E+03 3.0E+03 6.7E+02 6.7E402 126405 - -
91-20-3 0.00318 0.17 0.0397 5 - N 8.5E+00 6.5E-01 2.0E+04 2.0E+03 1.8E+03 1.6E+02 1.0E+02 1.0€-01 1.6E-01
968-95-3 0.00399 0.17 0.0815 $ - N 3.5E+00 3.5E-01 5.1E+02 5.1E+01 3.9€+01 3.9E+00 2.TE404 - -
621-84-7 0.00308 0.17 0.0345 5 - C 9.6£-03 4.1€-01 4.1E-01 9.1E-02 9.1E-02 - - -
86-30-8 0.00338 0.17 0.0845 5 - C 1.4E+01 1.4E+01 5.8E+02 5.8E+02 1.3E402 1.3E402 5.9E+03 - 2.86-02
§7-86-5 0.00278 0.33 0.0400 10 1.0E+00] C 5.6E-01 5.6E-01 2.4E+01 2.4E+01 5.3E+00 5.3E400 1.3E+01 1.0E-01 3.8E-01
85-01-8 0.00248 0.17 0.0439 5 - N 1.8E402 _1.8E+01 3.1E+04 3.1E+03 2.3E+03 236402 8.3E+00 1.0E-01 24E-01
108-95-2 0.00802 0.17 0.0247 5 - N 1.1E+04 1.1E403 31E+05 3.1E+04 2.3E+04 2.3E+03 7.9E401 1.0E-01 4.26.01
129-00-0 0.00321 0.17 0.0455 5 -~ N 1.8E+02 ﬁ*m 3.1E+04 3.1E+Q3 2.36+03 2.3E+02 - 1.0E-01 6.7E-01
BTAG = Siological Technical Assistance Group Screening Level, Oraft 1998 CM e Carcinogenic or Non-Carcinogenic Stats
CAS = Chemical Abatract Service C = Carcinogenic
MCL = Masdmum Contaminant Level Cl = Carcinogenic wih & hezsrd quotisnt of 0.1; non-carcinogenic RECs takan from Allemaie REC table; sne USEPA Reglon W gukdance
MOL « Method Detection Limk N = Non-Carcinogenic
Mathod Detection and Reporting Limis Provided by Trikairi Adjusted RBCa = ¢ Hazard Quolisnt (HQ) of 0.1 appliad 1 non-carcinogens
mo/kg = Miligram Pes idogram 1 » RBC walus for pyrere was used for these compounds
WOl = Micvogram Pers Rer TCL = Targst Compound List
RBC = Risk-Based Concentration SVOC = Semivoletie Organic Compound .
USEPA = U.8. Envionmentat Protection Agency id = Reporting mit was not low enough 10 ment scresning Crilerls - but MOL doss
USEPA Region B Risk-Based Concentration (RBC) velues from the Ociober 13, 2003 RBC Tabis i Bl = Screaning critieria cannot be mat
~ = No Risk Crierig Avallable

Radford Ammmition Plant
MWP Addendum No, 18
217 SWMU 41




Table 2-8
Summary of Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
PAHs (by EPA Method 8310) ’
Soll and Water Samples
SWMU 41 RCRA Facllity Investigation
Radford Army Ammunition Plant, Radford, VA

Laboratory-Spectfic Method Detection and| USEPA Concentrations USEPA Region M Draft BTAG Screening
R MCLs USEPA Region M Risk-Based Levels
Compound CAS Number Sol | W'I‘" - Tepwater |Adjusted Tap| Soll RBC Aﬂlﬁm sonrac |Adiuste Aquatic son | sea
MDL ""“m”"' MDL """‘un: cN| ReC Water RBC | (industrial) (industriaf (Residential) (Residential Fresh Water ment
| mohg | pgh | pgl | polt vl ph mg/kg mo/kg Pt mokg |
83329 0268 0.10 0.2080 1.2 - N 3.7E+02 3.7E+01 S.1E+04 8.1E+03 4.7E+03 4.7E+02 52E402 1.0E-01 1.6E-02
208968 .0233 0.21 0.3140 1.2 - N 1.8E402 BE+01 3.1E404 3.1E+03 2.3E+03 2.3E+02 - 1.0E-01 4.4E-02
120127 0.0003 .0219 0.0092 1.2 = N 1.8E+03 BE+02 3.1E+05 J.1E+04 23E+04 2.3E+03 1.0E-01 1.0E-01 8.5€-02
568553 0.0007 .021 0.0179 0.062 - (o] 9.2€-02 9.2E-02 3.9E+00 3.9E+00 .7TE-01 .7E-01 6.3E+00 1.0E-01 2.8E-01
50328 0.0020 .021 0.0175 0.062 20E01 | C 9.26-03 3.9E-01 3.9E-01 .7E-02 L.TE-02 - 1.0E-01 4.36-01
205992 0.0014 0.021 0.0278 0.09 - [+ 9.2E-02 9.2E-02 3.9E+00 3.9E+00 .7E-01 .TE-01 - 1.0E-01 3.26+400
191242 0.0054 0.021 0.0444 1.2 - N 1.8E+02 1.8E+01 3.1E+4 3.1E+03 .3E+03 2.3E402 - 1.0E-01 6.TE-01
207089 0.0012 0.021 0.0169 0.12 - [+] 9.2€-01 9.2E-01 3.9E+01 3.9E+01 L. 7TE+00 8.7E+00 - 1.0801 -
210019 0.0016 0.021 0.0152 1.2 - C 9.2E+00 9.2E+00 3.9E+02 3.9E+02 L.TE+01 8.7E+01 - 1.0€-01 3.8£-01
53703 0.0037 0.021 0.0634 0.24 - C 9.2E-03 3.9E-01 3.9E-01 3.7E-02 8.7E-02 - 1.0E-01 6.3E-02
206440 0.0038 0.021 0476 1.2 - N 1.5€+03 1.5E+02 4.1E+04 4.1E+03 3.1E+03 3.1E+02 4.0E403 1.0E-01 6.0E-01
06737 0.0013 0.021 .0335 1.2 - N 24E+02 24E+01 4.1E+04 4.1E+03 3.1E+03 3.1E+02 4.3E+02 1.0E-01 1.9E-02
193385 0.0017 0.021 ).0174 0.062 = C D 2E-02 9.26€-02 3.9E+00 L.9E+00 8.7E.01 8.7E-01 - 1.0E-01 8.0E-01
91203 0.0204 0.10 0.2080 0.62 - N 8.5E400 8.5£-01 2.0E+04 .0E+03 1.6E+03 1.6E+02 1.0E+02 1.0E-01 1.6E-01
85018 0.0015 0.021 0.0212 1.2 - N BE+02 1.8E+01 LAE+04 3.1E+03 2.3E403 2.3E+02 6.3E+00 1.0E-01 2.4E-01
12 29000 0.0037 0.021 0.0233 1.2 - .BE+02 1.8E+01 3.1E+04 3.1E+03 2.3E+03 2.3E+02 - 1.0E-01 8.7E-01
BTAG = Biological Technicst Assistance Group Screening Level, Drst 1905 CN = ( Non< Status
© C=Carcinogenic
€I = Carcinogenic with a hazerd quotiont of 0.1; non-carcinogenic RBCs taken from Allemate RBC table; s08 USEPA Region Nl guidence
N = Non-Carcinogenic
Method Detection snd Reporting Limits Provided by Triatrix Adjusted RECs = 8 Hazard Quotient (HQ) of 0.1 appiied 10 non-carcinogens
mQ/kg = Miligram Per Kilogram 1 = the RBC for pyrens was used for these compaunds
POL = Microgram Per Liter PAH = § L
RBC = Risk-Based Concentration bold = Reporting Amit was not low enough 1 Meet acreening criteris - bt MOL does
USEPA = U.8. Environmental Protection AQency = Scresing crilera cannot be met
USEPA Reglon il Risk-Based Concentration (RBC) values from the October 13, 2003 RBC Table
- No Risk Crieris Avelisble
Radford Army Ammunition Plant
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TCL Pesticides and Herbicides (by EPA Method 8081A and 8131A)

O

Table 29
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criteria for

Soll and Water Samples
SWMU 41 RCRA Facliity investigation
Radford Army Ammuniton Plant, Radford, Virginla

Laboratory-Specific Method Detection snd| USEPA USEPA Region il Drakt BTAG Screening
Reporting Limi MCLs USEPA Region il Risk-Based Concentrations Lavels
Compounds by Method 3081A | CAS Number So Watar
Tapwater |Adjusted Tap| Sol RBC [ B0l REC RBC Aquatic
MDL Limt | MOL Limkt RBC Water RBC | (ndustrial) | (ncuatrisf) | (Residenttal) | (Residentisl)| Fresh Water Sol Sediment
|_ppt | ppt |CN mphg mokg | omohkg | ]
4. 4-DDD 72548 | 00023 | 0020 | 00018 0.10 - c| 280t 28601 1.2E+01 1.2E401 2.7E+00 2,7E+00 8.0E-01 1.0E-01 1.0E-02
4,4-D0E 72558 | 0000175 | 0020 | 0.0025 0.10 - c| 20e01  0E-01 B4E+Q0 | 84E+00 1.98+00 1.9E+00 1.1E+03 1.0E-01 22608
4.4-D0T 5029-3 | 0000180 | 0020 | 00018 0.10 - c | 20e01  0E-01 8.4E+00 8.4E+00 1.9E+00 1.9E+00 1.06-03 1.0E-01 1.66-03
Aldrin 300002 | 0.000304 | 0020 | o001 0.06 - Cc| 39E03 3.0E-03 1.7E01 1.TE-01 3.86-02 3.8E-02 3.0E+00 1.0E-01 -
aipha-BHC 319848 | 0000303 | 0020 | e.0018 0.05 - c| 11e0 1.9E-02 4.5E-01 4.5E-01 1.0E-01 1.0E-01 - - -

! 5103-719 | 0000434 | 0020 | 0.0024 008 | 206000 C| 19601 1.96-01 8.2E+00 8.2E+00 1.8E400 1.8E+00 43503 1.0E-01 -
|o-m-am-u‘ 5103-742 | 0000703 | 0020 | 0.0023 005 | 20E+00 | C| 1.9-01 1.98-01 82E+00 B2E+00 1.3E+00 1.8E+00 4.3E-03 1.0E-01 -
beta-BHC 319957 | 0.001130 | 0020 | 0.00% 0.06 — c| arEm, 3.7E-02 1.6£400 1.6E+00 3.5E-01 3.56-01 - - -
deita-BHC” 319968 | 0000818 | 0020 | 0.0028 0.06 - cl| t1Em 1.1E-02 4.5€-01 4.56-01 1.06-01 1.0E-01 - = -
Dieldrin 60-67-1 | 0000300 | 0020 | 6.0034 0.0 - C| 4203 42603 1.8E-01 1.8E-01 4.0E-02 4.06-02 1.9E-03 1.0E-01 - .
Endosutfan I 959.088 | 0000910 | 0020 | 00028 0.06 - N| 22€+02 226401 S.1E+03 6.1E+02 4.TE+02 4.TE+01 5.0€-02 - -
Endosulfan 33213850 | 0000214 | 0020 | o002t .40 - N| 22E«02 22E+01 816403 8.1E+02 ATEsQ2 ATE«01 S8E-02 - -
Endosulfan sulfste 1031-07-8 | 0000503 | 0020 | 0.0022 0.10 - - - - ~ - - - - - -
Endrin 72208 | 0000208 | 0020 | 00038 010 | 206000 | N| 1.1E+01 1.1E+00 31«2 3.1E+01 2.3E+01 2.3E400 23603 1.06-01 -

7421-83-4 0.00110 0.020 0.0053 g.10 - - - = = - - - - - -
J08 | 0.000278 | 0.020 0.0020 0.10 - - - - - - - - - - -
{Lindane) 88509 | 0.000194 | 0020 | 0.0016 008 | 20601 | C| 6.2E02 52E-02_ | 22€+00 2.2E+00 4.9E-01 4.9E-01 8.0E-02 4.0E-01 -~
76448 | 0000706 | 000 | e.0021 006 | 40601 | C| 185602 1.5E-02 8.4E-01 6.4E-01 14E-01 1.4E-01 38603 - -
1024-57-3 | 0000465 | 0020 | e0az2 0.05 | 20601 | C| 7.4E-03 7.4E-03 34E01 3.1E01 7.0E-02 7.0E-02 3.8E-08 1.0E-01 -
72438 | 0001560 | 0020 | 0.00% 050 | aoe+01 | N ]| 1.8E+02 1,8E+01 8.9E+03 S.1E+02 3E+02 39E+01 3.06.2 1.0E-01 -
T 8001382 | 0023345 | 0170 | o.008 10 | soe«00 { C| e1E-02 m 2.6E400 2.66+00 8.5E-01 5.86-01 2.0E-04 — -
umWM'lTsET’A USEPA Region Ml Risk-besed Concertrations |usenm.nmmm.u
Jmlnﬁ _MClLs
Sol Adusted 3ol |
Compounds by Method 5151A | CAS Number w Topwater |Adjusted Tap| scaRBC RBC ScaRBC RBC
MDL Limit MDL Limkt [ Water RBC | (ndustrial) | (ndustrisl) | (Residentisl) | (Residential) | Fresh Water S0l Sediment
| mghg | por | por | ol mohg | morp | | _mpvg | mong |

24.5.-T 93765 0.005 0.05 0.078 0.50 - N| 37Ee02 3.7E+01 1.0E+04 1.0E+03 T8Es02 | 7.8E+01 - - -
2,4,5-TP (Sivex) 93-7241 0.002 0.05 0.008 050 | soes0r | N| 29E+02 2.9E+01 8.26+03 0.2E+02 8.3E+02 6.3E+01 - - -
2, 94-75-7 0.021 0.20 0.69¢ 5.0 7.06401 | N | A.TE+R A.TEHO1 1.0E+04 M M_‘ 7.8E+01 - - -
|2408 u0s o0.28 020 0892 50 - N| 20€+02 20E+01 826+03 | 826+00 | 63E+02 8.3E+01 - - -
Daiapon 76990 0.074 [X] 1.M1 50 | 20e+02 | NI 1.1E+03 1.1E+02 31E+04 3.9E+03 2.36+03 2.3E402 - - -
I 1918009 | ©0.004 020 0.075 0.50 - N] 1.1E+03 1.1E402 3.1E+04 3.1E+03 2.3E+03 236402 = - -
[ prop 120-38-8 0.024 0.20 0818 50 — - - - - - - - - - _
| ) £8-05-7 0.003 0.20 0276 10 | 7.06¢00 | N| S.7E+01 3.7E+00 1.0E+03 1.0E+02 7.06+01 7.8E+400 - - -
MCPA 94748 21 20 739 250 - N ]| 1.38+01 8.1E+R 8.1E+01 3.9E+01 3.96+00 - - ~
MCPP $3.65-2 21 20 0.8 250 - N ] 3TEs01 1.06+03 1.0E402 7.8E+01 7.8E+00 - - =

MNotes:

STAG = Siniogioal Tachnicel Assistarce Group Sorvering Lavel, Draft 1803
CAS = Chaical Absiract Servioe

MCL = Masémum ontaminent Lavel

MDL = Mothod Dataciion Livit

Mothod Deteclion and Reporfing Limils Provided by Tribabtx

g = Miigram Per iogram

oA, = Microgram Par Lier

REC ® Miok-Busad Canceniration

UBEPA = U8 Envirarments! Proteciion Ageroy

UBEEPA Ragion B fiek-Based Cuncenireiicn (REC) valkums fram the Ociober 16, 2003 REC Teble
— = o Aisk Critara swallable

2-19

CMN = Carcinogenic ar Non-Carcinogenic Stehus.

€ = Carcinagenio

a-mnn—dq—num;wmhmm—m&-mm-m

N @ Nen-Carcinogenic

Adpssbed RECs = o Fuzard Quetiont (HQ) of 0.1 sppliad 10 hon-carcinogens:

1 = Chinedans vahae s for sum of lsomens
2 @ Endosullan valus s fov sum of lsomers.
3 ® Agha BHC REC valuss Used for dalla BHC

TCL = Target Compound Ust
[ Bold = Reportng il wes ot iow enough 1o mast ecresning crilaria - bt MIX. doss
@ Serwaring orileris cnnot be met

Radfid Army Areremition Plent
MWP Addendum No. 1$
SWMU 4t




Table 2-10
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
PCBs (by EPA Method 8082) and Perchiorate (by EPA Method 314.0)
Soll and Water Samples
SWMU 41 RCRA Facliity Investigation
Radford Army Ammuniton Plant, Radford, Virginia

Laboratory-Specific Method Detection and u::&A USEPA Reglon M Risk-Based Concentrath USEPA Region ¥l Draft BTAG Screening
Compound CAS Number Soll Water Water Adjusted Sofl] Adjusted Soll|
Reporting Reporting Tap water |Adjusted Tap| 8oil RBC RBC Soil RBC RBC Aqueous
MDL Limit MDL Limit RBC Water RBC | (industrial) { (industrial) | (Residential) | (Residential)| Fresh Water Soll Sediment
mg/kg poll pon gL |CN| ugt mg/kg moikg mg/ko vl mg/kg mg/kg

Arocior 1016 12674-11-2 0.017 0.068 0.0753 0.3 S5.06-01 | CI| 26E+00 2.6E-01 7.2E+01 7.2E400 5.5E+00 5.5E-01 1.4E-02 1.0E-01 2.3E-02
Aroclor 1221 11104-28-2 0.005 0.033 0.1470 0.5 S0E01 | C 3.36-02 14E+00 1.4E+00 3.2€-01 3.26-01 14E-02 1.0E-01 2.3E-02
Aroclor 1232 11141-16.5 | 0.005 0.033 0.0784 0.3 S0£01 | C 3.3E-02 14E+00 1.4E+00 3.26-01 3.2E-01 1.4E-02 1.0E-01 2.3E-02
Aroclor 1242 53469-21-9 0.004 0.033 0.0809 0.3 SO0E01 | C 3.3E-02 1.4E+00 1.4E+00 3.2€-01 3.2E-01 14E-02 _1.0E-01 2.3E-02
Aroclor 1248 12672-29-8 0.008 0.033 0.0432 0.2 S5.0E01 | C 3.3E-02 1.4E+00 1.4E+00 3.2€-01 3.26-01 1.4E-02 1.0E-01 2.3E-02
fAroclor 1254 11097-69-1 0.003 0.033 0.0341 0.1 5.0E-01_|IC/CH 3.3E-02 1.4E400 1.4E+00 1.6E+00 1.6E-01 1.4E-02 1.0E-01 2.3E-02
Aroclor 1260 11096-82-5 0.007 0.033 0.0481 0.2 S0E01 | C 3.3E-02 1.4E+00 _14E+00 3.26-01 3.2E-01 1.4E-02 1.0E-01 2.3E-02
[Perctiorate | _— | wa | wa | o5¢ | 20 | USEPA scruening crieia under development I
Notes:

STAG = Biological Group Leve!, Draht 1998 ~ @ No Risk Crieris Avallable

CAS = Chemical Abstract Service CN= ( or Non-C: Status

MCL = Mmdmum Contsminant Leve! C = Carcinogenic

MDL = Method Detection Limi Ci=( genic wih & harant quotiant of 0.1; RBCs taken from ANamate RBC tabie; see USEPA Repion M guikdance

Method Detection snd Reporting Limis Provided by TriMatri N = Non-Carcinogenic

mo/kg = Miligram Per Kiogram Adjusted RBCs = 3 Hazard Quotient (HQ) of 0.1 applied o non-carcinogens

HOA = Microgram Per Liar PCB = Polychiorinated Biphenyls

RBC = Risk-Based Concentration = Reporting Amk was not iow enough 10 Mest screaning crilwia - but MDL doss

USEPA = U.8. Envionmental Profection Agency
USEPA Regilon W Risk-Based Concentraiion (RBC) valuss from the Ociober 15, 2003 RBC Table

Radford Amyy Ammunition Plant
MWP Addendum No. 18
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Table 2411

smummwmm.nmm.awmmmcmu

Explosives {(SW8330, SW8330M and SW8332), Soll and Water Samples

@

RF1 Work Pian for SWMU 41
Radford Army Ammunition Plant
Laboratory-Specific Method Detection and USEPA
Reporting Limits WCLs USEPA Raglon il Risk-Based Concentrations USEPA Region i BTAG Screening Levels
Compounds by Method 5338 cﬁ' Soll Water Adjusted So
Reporting Reporting Adjusted Tap Solt RBC Adjusted Sot Solt RBC "nc Agmecus Fresh
MOL Lt MDL Limi¢ Tap water RBC| Water ROC RBC (Resic L] Water Solt Sediment
pot st _lcm mohg ot mhy L
1.3.8- 90-354 0.140 0.50 0.150 0.65 - N 1.1E+03 1.1E+H0R 3.1E+04 3.1E+03 2.38+03 2.3E+02 - - -
134 99-65-0 0.159 0.50 0.18% 0.85 - N 3.TE+00 3.76-0¢ 1.0E+02 1.0E+01 7.8E+00 7.5E-01 126403 - -
2,4,6-Trinkrotoluene 118-96-7 0.167 0.50 0.118 0.85 - Ct 1.8E+01 1.3€+01 5.1E+02 S.1E+01 3.9E+01 3.0E+01 - - -
121-14-2 0.142 0.50 0.150 0.85 - N 7.3E401 7.3E+00 208403 2.0E+02 1.6E+02 1.6E+01 23E+02 e -
8-D $00-20-2 0.250 1.0 0217 0.65 - N 1.08+03 1.0E+02 7.0E+01 7.8E+00 - - -
-Amino-4, 8-dinlrotoluene’ 3385-72-78-2 0.151 0.50 0.261 1.0 - N 2.0E+02 2.06+01 1.6E+01 1.6E+00 - - -
Iz-um 88-72-2 0.268 10 0.175 0.85 - N 126401 12E+00 2.8E400 2.86-01 - = -
3 90-08-1 0.184 1.0 0.413 20 - N 2.0E+04 2.0E+03 1.8E+03 1.86+02 - e -
4-Amino-2,8-dintrotoluene’ 1946-81-0 0.162 0.50 0.263 1.0 - N 2.0E+02 2.0E+01 1.8E401 1.68+00 - - -
|4-Niotolvene 99-89-0 0.251 1.0 0.488 2.0 el N 1.7E+02 1.7E+01 J.8E401 3.8E+00 - - -
HMX (Octahydro-1,3.8.7 1387 2691-41-0 0.228 1.0 0277 1.0 - N 1.8€+03 1.8E+02 8.1E+04 8.1E+03 3.9E+03 3.0E+02 - - -
INrobenzene 96-08-3 0.102 0.50 0.142 0.65 - N 3.5E+00 3.5€-01 8.1E+02 8.1E+01 3.9E+01 3.9E4+00 2,TE+O4 - -
RDX (Hexshydro-1,3,5-trinktro- 1,3, 5-triazine) 121-82-4 0.158 0.50 0.109 0.85 - [+ 8.1E-01 8.1E-01 2.8E+01 2.0E+01 S.8E+00 3.8E+00 - - -
[Totryl (Mettiy-2 4, 6-wintrophenyiniramine) 4re438 | 0.169 1.0 _0.433 2.0 - | N] a7Ee2 3.7E+01 1.06+04 1.06003 706402 7.86401 - - -
Compound by Method $330M
e LRI | [ e 1 - -1 - 1 - 71 — T — T ——"T "~ T - - 1 -
Compound by Method §3352
[Farogiycern %630 | 1w 1| © ] 20 ] e | - JcCJ [ zoetoz_ | 4ses0r ] 4bEs01 | = - 1 =
Notes:
BTAG = Blologicst Growp ng Level, Drat 1093 C = Carcinogenic
CAS = Chemical Absiract Service C! = Carcinogenic with 8 hazard quotisnt of 0.1; non-carcinogenic RSCs taken from June 17, 2003 version of the Akemate REC table; see USEPA Region N guidance
Method Detection and Reporting Limits for 8330 provided by TriMatrbc N = Noncarcinogenic
Method Detection and Reporting Limit for 8332 provided by CompuChem Adjustsd RBCa = p Hazard Quotient (HQ) of 0.1 appiied 10 non-carcinogens
MDL = Method Detection Limit —=No REC avellabie
mg/kg » miligram per kogram NCL = Maxmum Contsrminant Level
= microgram per ier (1) = RBC waiuve ks for the sum of the isomers called aminodinitroloiuenes
USEPA = U.8. Environmental Protaction Agency
USEPA Region Ml Risk-based Concentralion (RBC) vehuses from the October 15, 2003 RBC Table = Reporting imit was not low enough 10 meet acreening criterie - but MOL does
CM = Carcinogenic or Non-carcinogenic status i = Scresning criteria cannot be met
Radford A A ition P
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Table 2-12

Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
Dioxins/Furans (by EPA Method 8290)

Soll and Water Samples

SWMU 41 RCRA Facllity Investigation

Radford Army Ammunition Plant, Radford, Virginia

Laboratory-Specific Method Detection and| ;sepa USEPA Reglon i Draft BTAG Screening
- P USEPA Reglon M Risk-Based Concentrations Level
Soll Water Adjusted Soil] Adjusted Soil|
Compound CAS Number T.pomnnl Tap water |Adjusted Tap| Soll RBC l RBC Soll RBC ’ RBC Aquatic
MDL Limit MDL (Residential) | (Residential)| Fresh Water So Sediment
|_pg/g | PP | mg/kg mgkg |
|2,3,7,8-TCDD 1746-01-6 | 0.137 1 2.85 10 4.3E400 4.3E400 1.0E-05 1.0E-02 -
1,2,3,7,8-PeCDD 40321-76-4 | 0.155 5 7.61 50 - - - ~ - - — - - _ ~
1,2.3,4,7,8-HxCDD 39227286 | 0225 5 5.08 50 - - - — - — ~ - — — -
1,2,3,6,7,8-HxCDD 57653-85-7 | 0.106 5 4.20 50 - - - - - - - — - - ”
1,2.3,7,8,9-HxCDD 19408-74-3 | 0.520 5 6.73 50 - c| 1.1E+01 116401 4.6E402 4.8E+02 1.0E+02 1.0E+02 — - —
1:2.34.6.7,8HpCOD 35822394 | 0.302 5 8.30 50 - - - - - - - - - — —
OCDD 3268-87-9 1.050 10 18.4 100 - - - - - - - - — — —
2,3.7.8-TCDF 61207-31-9 | 0.153 1 2.87 10 - - - - ~ - - - - — —
1,2,3,7.8-PeCOF 57117416 | 0.331 5 11.1 50 - - - - - - - - - - —
|2.3.4.7.8-PeCOF 57117-31-4 | 0.299 5 16.8 0 - - - - - — - - - - _
1,2,3,4,7,8-HXCOF 70648-26-9 | 0270 5 9.27 50 - - - - - - - - - - .
1,2,3,8,7,8-HxCDF 57117-44-9 | 0243 5 8.03 50 - - - - - - - - - - ~
2,3,4,6,7.8-HxCDF 80851-34-5 | 0.349 5 7.08 50 - - - - - - _ — — _ -
1,2,3,7,8,8-HxCOF 72918-21-9 | 0.503 5 9.57 50 - - - - - - - - - - —
1,2,3,4,6,7,8-HpCDF 67562-394 | 0.254 5 9.11 50 - - - - - - - - — — -
1.2,34,7,89-HpCOF 655673-89-7 | 0.134 5 7.07 50 - - - - - - — - - - —
[OCDF 39001020 | 0.553 10 9.28 100 - - - - - - - — - - -
Notes:
BTAG = Blobgical Technical Assistance Group Screening Lavel, Draft 1008 ~ = No Risk Crherts Avaliable
CAS = Chemical Abstract Servics N ¢ Non Statm
MCL = Madmum Contaminant Level C » Carcinogenkc
MOL = Method Detection Limk C1 = Carcinogenic with 8 hazend quolient of 0.1; non-carcinogenic RBCs taken from ARsmate RBC tabls; sse USEPA Region i guidance
Method Detection sri Reporting Limiis Provided by TriMatrix N = Non-Carcinoganic
/g = Picogram Per Gram RBCa » » Hazard Quotient (HQ) of 0.1 appilad 1o non-carcinogens:
Ppq = Parts Per Quadrilion = Reporting imit was not ow enough i meet sawening criieris - but MDL does
RBC = Righ-Bagad Concantration = Scresing critiors carvt be met

USEPA = U.S. Environmental Protection Agency
USEPA Reagion W Risk-Based Concentration (RBC) values from the October 13, 2003 RBC Table
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Table 2-13
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Criteria for
TAL Metals (by EPA Method 6020/8010B/7000 Series)
Soil and Water Samples
SWMU 41 RCRA Facillity investigation
Radford Army Ammunition Plant, Radford, Virginia

USEPA USEPA W Draft BTAG
Laboratory Specific Method Detaction and Reporting Limits | ‘tec USEPA Region 8 Risk-Based Concentrations ’mm
Compound CAS Boll I Water Adjosted Adjusted Adjusted
Number [y qlviical Reporting] Analytical W Tapwater | TapWater | SollRBC | SoiRBC | SoliRBC | SoHRBC | Aquatic
Method | MDL | Limt | Method | moL | Limn RBC RBC | (ndustriaf) | (mcustrial) | (Residentia) FreshWater| 801 Sediment
mp/kg pgt | pot JCMN| pot | | mghkg | mghg | mokg L3 L
7420005 | 60108 | 1.835 10 60108_| 207 100 - I N| a7E+0s | 37E+08 | 1.0408 | 1.0E406 | 7.8E+04 | 7.8E+03 | 266401 | 1.0E+00 -
7440380 | 6020 | 0016 | 050 | 6020 | o0.083 10 | 60E+00| N| 1.56+01 | 166400 | 416402 | 4.1E+01 |  S.AE+01 3AE+00 | 30E+01 | 48E01 | 1.5E+02
7440382 | 6020 ] 0047 | 040 | 6020 | 00623 | 10 |1.0E+01] C| 46E02 1.9E+00_| 1.0E+00 4.3E-01 43E01_| 486401 | 3.3E+2 | S7E02
7440393 | 60108 | 0.185 10 | 60108 | 2% 10 |20E+03| N| 206403 | 26E+02 | 7.26+04 | 72E+03 | 656403 | 566402 | 1.0E+404 | 44EHR —
7440417 |_eo108 | o0.022 1.0 | eooB | 0205 40 140E+00| N| 7.3E+01 | 736400 | 20E+00 | 20E+02 | 1.6E+02 1.8E+401_| 536400 | 20E-02 -
7440439 | 0108 | 029 1.0 9020 | 0033 | 050 | 50E+00] N | 1.8E+01 | 1.85+00 | B5JE+02 | 54E+01 | 3.9E+01 | 3.8€+00 | B63E.01 | 256400 | 1.2E+00
T7440-70-2 80108 5.243 50 60108 30.8 200 — - - - - - - - - - -
7440473 | 60108 | 0.507 50 8020 | 0.150 1.0 | 10E+02| N| 116402 | 1.1E+01 | 3.4E+03 | 3.E+02 | 23E+02 | 23E+01 | 20E+00 | 7.5603 | 50603
7440434 | 60108 | 0.213 10 | e0i0B | 205 10 — | N] 7.3ev02 | 7.3E+01 | 20E+08 | 20E+03 | 1.6E+03 166402 | 3B5E404 | 1.0E+02 _
7440608 | 60108 | 0.236 1.0 | eote | 3.22 10 | 136403 N| 1.56+03 | 156+02 | 49E+04 | 41E+03 | 3.4E+03 | 3.1E+02 | 65E+00 | 1.86+01 | 34E+01
57-12-6 B012A 0.0356 0.50 B012A 3.38 10.0 20E+02| N 7.3E4+02 7.3E+01 2.0E+04 2.0E+03 1.65;’03 1.6E+02 5.2_Em S.E-Os -
7430696 | 60108 | 0.386 20 | 60108 | 566 100 — I N| 116404 | 1.1E+03 | 3.1E+05 | 3.1E+04 | 23E+04 | 236403 | 32E+02 | 1.2E+01 -
7430021 | 6020 | 0.013 1.0 6020_| 0.080 1.0 | 166+01] - - - 7HE+02 | THE+02 | 40E+02 | 4.0E+02 | 3.2E+00 | 1.0E02 | 4.7E+01
7430854 | 6010B | 2608 50 60108 | 605 200 - |- - - - - - ~ - 44E+03 -
7436-06-5 60108 0.122 1.0 60108 2.02 10 - N 7.3E4+02 7.3E401 2.0E+04 2.0E+03 1.6E+03 1.6E+02 1.5E+04 3.3E+02 -
T439-97-6 TATIA 0.008 0.10 TATOA 0.116 0.40 20E+00§ N 1.1E401 1.1E400 3.1E+02 3.1E+01 2.3E+01 2.3E+00 1.2E-02 5.8E-02 1.56-01
7440020 | 6020 | 0025 | 0850 | e020 | o0.1%8 1.0 — | N| 7.3E+02 | 73E+01 | 20E+04 | 20E+03 | 1.8E+03 | 16E+02 | 16E+02 | 206400 | 2.1E+01
7440-00-7 |_€010B | 639 20 | eo1B | 48.0 200 - - - — — — . _ _ _
7762492 | 6020 | 0300 1.0 020 | o0.148 20 [50E+01| N| 18E+2 | 186+01 | 6.1E+03 | 6.1E+02 | 80E+02 | 39E+01 | 5.0E+00 | 1.8E+00 -
7440224 | 8020 | 0.008 3.0 8020 | 0015 | 060 — | N| 1.8E+02 | 18401 | 6.1E+03 | G1E+02 | 3.0E+02 | 3.8E+01 | 10604 | 9.6E08 | 1.0E+00
7440235 | 60108 | 24469 | 100 | 60108 | 413 200 . - - - - - — - — -
7440260 | 6020 | 0020 | 060 | 6020 | 0045 | 020 |206200] N| 2066+00 | 20E01 | 72E+01 | 72E+00 | 6.6E+00 S.5E01 | 4.0E+01 | 1.06-03 -
T7440-82-2 60108 0.200 1.0 80108 3.14 10 - N 1.1E401 1.1E400 3.1E+02 3.1E+01 2.3E+01 2.3E+00 1.0E+04 5.0E-01 -
7440666 | 60108 | 0.724 40 | 60108 | 528 20 — | N 1.16+04 | 1.1E+08 | 3.1E+06 | SAE+04 | 23E+04 | 23E+03 | 30E+01 | 10E+01 | 16E+02
Group Lovels, Oraft 1605 C/N'= Carcinogenic o Non-Carcinogenic Staius
CAS = Chemical Abstreci Service C = Carcinogenic
MCL = Masdmum Contaminsnt Level Cl = Carcinogenic with 8 hazerd quotient of 0.1; non-carcinogeni: RBCy taken from Aemats REC tabis: see USEPA Ragion iif guidance
N= M w
Method Datection snd Reporting Limits Provided by TriMetrx Adjusted RECs = 8 Hazerd Quotient (HQ) of 0.1 appliad 1o Non-Carcinogens:
mg/kg = Milligram Per Kilogram 1 = Chromium MCL Is for totel
POL = Microgram Per Liter 2= Lead crieris sre Action Leveis; ses USEPA Region (it guidance
REC = Risk-Based Concentrstion 3= Mercuric chioride soll RBC velug used
USEPA = U.8. Environmentsl Protsction Agency TAL = Targel Analyte List
USEPA Region i Risk-Baved Concentration (RBC) veikuee from the October 15, 2003 REC Table E_::-I-MMMMMMNMMM-NMM
«~ = No Rigk Crieria Avaitabls |~ Scresning critierts cannct be met
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e TAL Inorganics;

e TCL VOCs;

e TCL SVOCs;

e TCL pesticides/herbicides/PCBs (soil and sediment);
e PAHs;

¢ Perchlorate (aqueous);

e Explosives including nitroglycerin and PETN; and

¢ Dioxins/furans (soil).

Samples of IDM (decontamination water and soil) will be characterized for disposal purposes by
analyzing for the following:

o Toxicity Characteristic Leaching Procedure (TCLP) — Complete List (solid);
e TAL Metals (aqueous);

e Corrosivity (aqueous);

e Chemical Oxygen Demand (aqueous, by USEPA Method 410.4);

e Explosives (solid, by SW-846 Methods 8330m and 8332);

e Reactivity (ATK internal visual method); and

¢ Paint Filter Test (solid).

2.5.1 Organics

The following techniques will be used for determination of organic constituents.
2.5.1.1 VOCs by SW8260B

The aqueous samples are prepared for analysis by purge-and-trap Method 5030 and the solid samples are
prepared by purge-and-trap Method 5035. The volatile compounds are introduced into the gas
chromatograph by the purge-and-trap method or by other methods (see Section 1.2 of Method
SW8260B). The analytes are introduced directly to a wide-bore capillary column or cryofocused on a
capillary pre-column before being flash evaporated to a narrow-bore capillary for analysis. The column
is temperature-programmed to separate the analytes, which are then detected with a mass spectrometer
(MS) interfaced to the gas chromatograph (GC). Analytes eluted from the capillary column are
introduced into the mass spectrometer via a jet separator or a direct connection. (Wide-bore capillary
columns normally require a jet separator, whereas narrow-bore capillary columns may be directly
interfaced to the ion source.) Identification of target analytes is accomplished by comparing their mass
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spectra with the electron impabt (or electron irﬁpact-like) spectra of authentic standards. Quantitation is
accomplished by comparing the response of a major (quantitation) ion relative to an internal standard
using a five-point calibration curve.

2.5.1.2 SVOCs by SW8270C

The samples are prepared for analysis by GC/MS using Method 3510C for aqueous media and Method
3540C for solid media, or other appropriate methods. The semivolatile compounds are introduced into
the GC/MS by injecting the sample extract into a GC with a narrow-bore fused-silica capillary columm.
The GC column is temperature-programmed to separate the analytes, which are then detected with a MS,
connected to the gas chromatograph. Analytes eluted from the capillary column are introduced into the
mass spectrometer via a direct connection. Identification of target analytes is accomplished by
comparing their mass spectra with the electron impact (or electron impact-like) spectra of authentic
standards. Quantitation is accomplished by comparing the response of a major (quantitation) ion relatxve
to an internal standard using a five-point calibration curve.

2.5.1.3 Pesticides by SW8081A

A measured volume or weight of sample (approximately one liter for liquids, and two to 30 g (g) for
solids) is extracted using the appropriate matrix-specific sample extraction technique. Liquid samples
are extracted at neutral pH with methylene chloride using Method 3520C (continuous liquid-liquid
extractor), or other appropriate technique. Solid samples are extracted using Method 3540C (Soxhlet) or
other appropriate technique. A variety of cleanup steps may be applied to the extract, depending on the
nature of the matrix interferences and the target analytes. Suggested cleanups include alumina (Method
3610), Florisil (Method 3620), silica gel (Method 3630), gel permeation chromatography (Method 3640),
and sulfur (Method 3660). After cleanup, the extract is analyzed by injecting a one-microliter (uL)
sample into a gas chromatograph with a narrow- or wide-bore fused silica capillary column. The GC
column is temperature-programmed to separate the analytes. An electron capture detector (ECD) or an
electrolytic conductivity detector (ELCD) detects analytes eluted from the capillary column.
Quantitation is accomplished by comparing the response of a peak within a retention time window to a
five-point calibration curve.

2.5.1.4 Herbicides by SW8151A

Method 8151 provides extraction, derivatization, and gas chromatographic conditions for the analysis of
chlorinated acid herbicides in water, soil, and waste samples. Samples are extracted with diethyl ether
and then esterified with either diazomethane or pentafluorobenzyl bromide. Organic acids, especially
chlorinated acids, cause the most direct interference with the determination by methylation. Phenols,
including chlorophenols, may also interfere with this procedure. @ The determination using
pentafluorobenzylation is more sensitive, and more prone to interferences from the presence of organic
acids or phenols than by methylation. The derivatives are assessed by gas chromatography with an
electron capture detector (GC/ECD). The results are reported as acid equivalents. Quantitation is
accomplished by comparing the response of a peak within a retention time window to a five-point
calibration curve.

'~ 2.5.1.5 PCBs by SW8082

A measured volume or weight of sample (approximately one liter for liquids, and two to 30 g for solids)
is extracted using the appropriate matrix-specific sample extraction technique. Aqueous samples are
extracted at neutral pH using Method 3510C, or other appropriate technique. Solid samples are extracted
using Method 3540C (Soxhlet) or other appropriate technique. Extracts for PCB analysis may be
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subjected to a sulfuric acid/potassium permanganate cleanup (Method 3665) or sulfuric acid cleanup
(Method 3660 B) designed specifically for these analytes. This cleanup technique will remove (destroy)
many single component organochlorine or organophosphate pesticides. Therefore, Method 8082 is not
applicable to the analysis of those compounds. Instead, use Method 8081. After cleanup, the extract is
analyzed by injecting a 2 pL aliquot into a gas chromatograph with a narrow- or wide-bore fused silica
capillary column. An electron capture detector (ECD) detects analytes eluted from the capillary column.
Comparing and summing the response of at least three peaks within specified retention time windows to
a five-point calibration curve accomplishes quantitation. The chromatographic data may be used to
identify the seven Aroclors found in Section 1.1 of Method SW8082, individual PCB congeners, or total
PCB:s.

2.5.1.6 Dioxins and Furans by SW8290

Method 8290 provides procedures for the detection and quantitative measurement of polychlorinated
dibenzo-p-dioxins (tetra- though octa-chlorinated homologues; PCDDs) and polychlorinated
dibenzofurans (tetra- though octa-chlorinated homologues; PCDFs) in a variety of environmental
matrices and at parts-per-trillion (ppt) to parts-per-quadrillion (ppq) concentrations. A specified amount
of sample is spiked with a solution containing specified amounts of each of the nine isotopically (**C;,)
labeled PCDDs/PCDFs. The sample is then extracted according to a matrix specific extraction
procedure. The samples are prepared for analysis by high-resolution gas chromatography/high-resolution
mass spectrometry (HRGC/HRMS) using the matrix specific extraction (refer to Method 8290) and
analyte specific cleanup procedures (refer to Method 8290). A high-resolution capillary column (60 m
DB-5, J&W Scientific, or equivalent) is used in this method. However, no single column is known to
resolve isomers.

In order to ascertain the concentration of the 2,3,7,8-TCDF (if detected on the DB-5 column), the sample
extract must be reanalyzed on a column capable of 2,3,7,8-TCDF isomer specificity (e.g., DB-225, SP-
2330, SP-2331, or equivalent). Quantitation of the individual congeners, total PCDDs and total PCDFs is
achieved in conjunction with the establishment of a multi-point (five points) calibration curve for each
homologue, during which each calibration solution is analyzed once. The identification of
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin (OCDD) and nine of the fifteen substituted congeners, for
which a '*C-labeled standard is available in the sample fortification and recovery standard solutions, is
based on their elution at their exact retention time (within 0.005 retention time units measured in the
routine calibration) and simultaneous detection of the two most abundant ions in the molecular ion
region. The remaining six substituted congeners (i.e., 2,3,4,7,8-Pentachlorodibenzofuran (PeCDF);
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin (HxCDD); 1,2,3,6,7,8-Hexachlorodibenzofuran (HxCDF);
1,2,3,7,8,9-HXxCDF; 2,3,4,6,7,8-HxCDF, and 1,2,3,4,7,8,9-Heptachlorodibenzofuran (HpCDF)), for
which no carbon-labeled internal standards are available in the sample fortification solution, and other
identified PCDD/PCDF congeners are identified by their relative retention times from the routine
calibration data, and the simultaneous detection of the two most abundant ions in the molecular ion
region. The identification of 1,2,3,4,6,7,8,9-Octachlorodibenzofuran (OCDF) is based on its retention
time relative to *C,;,-OCDD and the simultaneous detection of the two most abundant ions in the
molecular ion region. Confirmation is based on a comparison of the ratios of the integrated ion
abundance of the molecular ion species to their theoretical abundance ratios. A calculation of the
toxicity equivalent concentration (TEQ) of each sample is made using international consensus toxicity
equivalence factors (TEFs), and the TEQ is used to identify if the concentrations of target compounds in
the sample are high enough to warrant confirmation of the results on a second GC column.
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2.5.1.7 PAHs by SW8310

Method 8310 provides high performance liquid chromatographic (HPLC) conditions for the detection of
parts per billion (ppb) levels of certain PAHs in water, soil and sediment matrix. Aqueous samples are
extracted at neutral pH with methylene chloride using Method 3520C (continuous liquid-liquid
extractor), or other appropriate technique. Solid samples are extracted using Method 3540C (Soxhlet) or
other appropriate technique. Prior to HPLC analysis, the extraction solvent must be exchanged to
acetonitrile. To achieve maximum sensitivity with this method, the extract must be concentrated to one
milliliter (mL). If interferences prevent proper detection of the analytes of interest, the method may also
be performed on extracts that have undergone cleanup using silica gel column cleanup (Method 3630). A
five to 25 pL aliquot of the extract is injected into an HPLC with ultraviolet (UV) and fluorescence
detectors identify compounds in the eluent. Quantitation is accomplished by comparing the response of a
peak within a retention time window to a five-point calibration curve.

2.5.1.8 Explosives by SW8330 and SW8332

Test Methods 8330 and 8332 provide for the analysis of ppb levels of certain explosives residues in
water, soil and sediment matrices using HPLC using a UV detector. Before use of these methods, sample
preparation techniques must be used. Two sample preparation techniques are available:

1) Low-Level Salting-out Method with No Evaporation: Aqueous samples of low concentration are
extracted by a salting-out extraction procedure with acetonitrile and sodium chloride. The small
volume of acetonitrile that remains un-dissolved above the salt water is drawn off and transferred to a
smaller volumetric flask. It is back-extracted by vigorous stirring with a specific volume of salt
water. After equilibration, the phases are allowed to separate and the small volume of acetonitrile
residing in the narrow neck of the volumetric flask is removed using a Pasteur pipette. The
concentrated extract is diluted 1:1 with reagent grade water. An aliquot is separated on a C-18
reverse phase column, analyzed at 254 nanometers (nm), and confirmed on a cyanide (CN) reverse
phase column. Quantitation is accomplished by comparing the response of a peak within a retention
time window to a five-point calibration curve.

2) Soil and sediment samples are air dried at room temperature to a constant weight. Approximately 2g
are extracted using acetonitrile in an ultrasonic bath for eighteen hours. Five mL of supernatant is
combined with five mL of calcium chloride solution and is shaken and left to stand for fifteen
minutes. The supernatant is prepared for analysis by filtering through a 0.45 pm Teflon filter. This
extract is then separated on a C-18 reverse phase column, determined at 254 nm, and confirmed on a
CN reverse phase column. Quantitation is accomplished by comparing the response of a peak within
a retention time window to a five-point calibration curve.

2.5.2 Inorganics

The following techniques will be used for determination of inorganic constituents.
2.5.2.1 Target Analyte Lfst Metals by ICP SW6010/6020/7000 Series

Prior to analysis, samples are prepared by Method 3010A for aqueous media and Method 3050B for solid
media, or other appropriate methods. When analyzing groundwater samples for dissolved constituents,
acid digestion is not necessary if the samples are filtered and acid preserved before analysis. This
method describes multi-elemental determinations by Inductively Coupled Plasma (ICP) - Atomic
Emission Spectroscopy (AES) using sequential or simultaneous optical systems and axial or radial
viewing of the plasma. The instrument measures characteristic emission spectra by optical spectrometry.
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Samples are nebulized and the resulting aerosol is transported to thc plasma torch. Element-specific
emission spectra are produced by radio frequency inductively coupled plasma. The spectra are dispersed
by a grating spectrometer, and photosensitive devices monitor the emission line intensities.

Background correction is required for trace element determination. Background must be measured
adjacent to analyte lines on samples during analysis. The position selected for the background-intensity
measurement, on either or both sides of the analytical line, will be defined by the complexity of the
spectrum adjacent to the analyte line. In one mode of analysis, the position used should be as free as
possible from spectral interference and should reflect the same change in background intensity as occurs
at the analyte wavelength measured. Background correction is not required in cases of line broadening
where a background correction measurement would actually degrade the analytical result. The
possibility of additional interferences named in Section 3.0 of Method 3050B should also be recognized
and appropriate corrections made; tests for their presence are described in Section 8.5 of Method 3035B.
Alternatively, users may choose multivariate calibration methods. In this case, point selections for
background correction are superfluous since entire spectral regions are processed.

2.5.2.2 Mercury by SW7470A (aqueous samples) and SW7471A (soil/solid samples)

Prior to analysis, the liquid, solid, or semi-solid samples must be prepared according to the procedure
discussed in the method. Methods 7470A and 7471 A, cold-vapor atomic absorption techniques are based
on the absorption of radiation at 253.7 nm by mercury vapor. The mercury is reduced to the elemental
state and aerated from solution in a closed system. The mercury vapor passes through a cell positioned in
the light path of an atomic absorption spectrophotometer. Absorbance (peak height or area) is measured
as a function of mercury concentration. Quantitation is accomplished by comparing the response of the
peak to a five-point calibration curve.

2.5.2.3 Target Analyte List Metals by ICP SW6020 Series

Inductively coupled plasma-mass spectrometry (ICP-MS) is applicable to the determination of sub-ppb
concentrations of a large number of elements in water samples and in waste extracts or digests. Prior to
analysis, samples that require total ("acid-leachable™) values must be digested using appropriate sample
preparation methods (such as Methods 3005 - 3051). Acid digestion prior to filtration and analysis is
required for groundwater, aqueous samples, industrial waste, soil, sludge, sediment, and other solid waste
for which total (acid-leachable) elements are required. When dissolved constituents are required,
samples must be filtered and acid-preserved prior to analysis. No digestion is required prior to analysis
for dissolved elements in water samples. ‘

Method 6020 describes the multi-elemental determination of analytes by ICP-MS. The method measures
ions produced by a radio frequency inductively coupled plasma. Analyte species originating in a liquid
are nebulized and the resulting acrosol transported by argon gas into the plasma torch. The ions
produced are entrained in the plasma gas and introduced, by means of an interface, into a mass
spectrometer. The ions produced in the plasma are sorted according to their mass-to-charge ratios and
quantified with a channel electron multiplier. Interferences must be assessed and valid corrections
applied or the data flagged to indicate problems. Interference correction must include compensation for
background ions contributed by the plasma gas, reagents, and constituents of the sample matrix.

2.5.2.4 Cyanide by SW9010C and SW9012B

Samples will be analyzed for total cyanide by SW-846 Test Methods 9010C and 9012B, distillation
followed by colorimetric analysis. Hydrocyanic acid (HCN) is released through reflux-distillation and
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absorbed in a scrubber containing sodium hydroxide solution. The cyanide ion is assessed
colorimetrically by converting it to cyanogen chloride (CNCI).

2.5.2.5 Perchlorates by EPA Method 314.0 (aqueous samples)

Perchlorate will be analyzed using ion chromatographic method USEPA Method 314.0. The perchlorate
is measured by the peak height or area generated from the sample elution through an anion separator
colummn with a conductivity detector and quantitation is accomplished by comparing the response of the
peak within a retention time window to a five-point calibration curve. The sample eluent contains a
support resin, p-cyanophenol to deactivate potential active sites. Samples with large particulates should
be filtered to avoid damage to the column and flow systems.

253 Waste Samples
2.53.1 TCLP Extraction

For liquid wastes (i.e., those containing less than 0.5% dry solid material), the waste, after filtration
through a 0.6 to 0.8-micrometer (um) glass fiber filter, is defined as the TCLP extract. - For wastes
containing greater than or equal to 0.5% solids, the liquid, if present, is separated from the solid phase
and stored for later analysis; the particle size of the solid phase is reduced, if necessary. The solid phase
is extracted with an amount of extraction fluid equal to 20 times the weight of the solid phase. The
extraction fluid employed is a function of the alkalinity of the solid phase of the waste. A special
extractor vessel is used when testing for volatile analytes. Following extraction, the liquid extract is
separated from the solid phase by filtration through a 0.6 to 0.8-um-glass fiber filter. If compatible (i.e.,
multiple phases will not form on combination), the initial liquid phase of the waste is added to the liquid
extract, and these are analyzed together. If incompatible, the liquids are analyzed separately and the
results are mathematically combined to yield a volume-weighted average concentration. Extracts are
analyzed using the analytical methods described above.

2.5.3.2 Ignitability by 1010A

For liquid wastes by Method 1010A, the sample is heated at a slow, constant rate with continual stirring.
A small flame is directed into the cup at regular intervals with simultaneous interruption of stirring. The
flash point is the lowest temperature at which application of the test flame ignites the vapor above the
sample. For solid wastes (if appropriate), in a preliminary test, the test material is formed into an
unbroken strip or powder train 250 millimeters (mm) in length. An ignition source is applied to one end
of the test material to learn whether combustion will propagate along 200 mm of the strip within a
specified time. Materials that propagate burning along a 200-mm strip within the specified time are then
subjected to a burning rate test. Materials that do not ignite or propagate combustion as described above
do not require further testing. In the burning rate test, the burning time is measured over a distance of
100 mm and the rate of burning is calculated. The test method described here is based on the test
procedure adopted by the U.S. Department of Transportation from the United Nations regulations for the
international transportation of dangerous goods and is contained in Appendix E to Part 173 of Title 49 of
the Code of Federal Regulations (CFR).

2.5.3.3 Corrosivity by Method SW9045C (solid) or Method SW9040B (aqueous)

The corrosivity of a sample will be based on its pH. The pH of a liquid sample is either analyzed
electrometrically using a glass electrode in combination with a reference potential or a combination
electrode. The measuring device is calibrated using a series of standard solutions of known pH. For
soil/solid waste samples, the sample is mixed with reagent water, and the pH of the resulting aqueous
solution is measured.
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2.5.3.4 Chemical Oxygen Demand by Method 410.4

Sample, blank_s, and standards in sealed tubes are heated in an oven or block digestor in the presence of
dichromate at 150°C. After two hours, the tubes are removed from the oven or digestor, cooled, and
measured spectrophotometrically at 600 nm.

2.5.3.5 Reactivity

Reactivity is qualitatively assessed on the site microscopically for typical crystalline structures
characteristic of the explosives manufactured at the facility.

2.5.4 Physical/Geotechnical Analysis

As discussed in Section 1.3.2, four soil samples will be collected for analysis of physical/geotechnical
parameters. A USACE-approved laboratory will conduct analyses. Analyses will be conducted for the
following: '

o Grain-size analysis (ASTM D 422-98);

e Atterberg limits (ASTM D 4318-00);

¢ Soil moisture content (ASTM D 2216-98el);

¢ Hydraulic Conductivity (ASTM D 5084-00e1-2000),
e Soil Bulk Density (ASTM D 4253-00); ‘

e Soil Porosity (ASTM D 854-02 and D 2937-00el);

e Total organic content (ASTM D 2974-00); and

e pH (ASTM D 4972-01).

2.6 INTERNAL QUALITY CONTROL CHECK

Internal QC components that will be used by URS during operations at RFAAP are presented below and
in Section 8.0 of the MQAP. The internal quality components include the field QC samples and the
laboratory QC elements to be followed. Rinse blanks, trip blanks, and field duplicates will be collected
during the acquisition of environmental samples at RFAAP. Table 2-14 presents guidelines for the
collection of QC samples that will be taken in conjunction with environmental sampling. Field QC
acceptance criteria are summarized in Table 2-15.

Table 2-14
Field Quality Control Samples
Control Purpose of Sample Collection Frequency
Field Duplicate Ensure precision in sample homogeneity during 10% of field samples per
collection and analysis matrix
Rinse Blank Ensure the decontamination of sampling equipment has | 1 per 20 samples per matrix per
been adequately performed; to assess cross sample technique
contamination and/or incidental contamination to the
sample container
Temperature Blank Verify sample cooler temperature during transport 1 temperature blank per cooler
Trip Blank Assess if cross contamination occurs during shipment or | 1 trip blank per cooler
storage with aqueous VOC samples containing aqueous VOC
: amples
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Table 2-15

Field Quality Control Elements Acceptance Criteria
Item DQO | Parameter Frequency of Association Criteria Goal

Field Duplicate P Inorganics 1 per 10 samples RPD < 20% Aqueous; difference + RL*

RPD < 35% Solid; difference + 2xRL*
Organics 1 per 10 samples RPD < 40% Aqueous; difference + RL*
RPD < 60% Solid; difference + 2xRL*

Trip Blank AR | VOCsin 1 per cooler with aqueous No target analytes detected greater than the RL

water VOCs

Rinse Blank AR | Entire 1 per 20 samples per matrix per | No target analytes detected greater than the RL

equipment type

Chain of Custody | R Entire Every sample Filled out correctly to include signatures; no

Forms missing or incorrect information.

Representative R Entire Every sample Filled out correctly to include signatures; no

Sampling Forms missing or incorrect information.

Field Logbook R Entire Every sample Filled out correctly to include analytical
parameters; map file data; and applicable coding
information.

Field Instrument | A Entire Every measurement Measurements must have associated calibration

Calibration Lo reference

Legend: A = Accuracy C = Comparability R = Representativeness P = Precision

* The difference will be evaluated when either of the field duplicate results is less than the reporting limit.

2.6.1

Laboratory Quality Control Elements

The laboratory QC elements are summarized in Table 2-16. Specific laboratory analytical QC criteria
and corrective actions are summarized in Tables 2-17 through 2-25 for the parameters specified in

Section 2.5.
Table 2-16
Analytical Quality Control Elements of a Quality Assurance Program
Item DQO | Parameter Frequency of Criteria Requirement
Association
Analytical Method C Entire Each analysis Method analyses based on USEPA methods
. ' as defined in Section 2.5
Chemical Data Packages C Entire Each lot/batch Pass peer review and formal QA/QC check.
Laboratory Chain of R Entire Each lot/batch Custody of sample within laboratory fully
Custody accounted for and documented
Laboratory System Controls | A,C,P, | Entire During laboratory No deficiencies
R operations
Holding Time A.C,P, | Entire Each analysis No deficiencies (USEPA Region III
R Modifications)
Method Blanks AR Entire Each lot/batch No target analytes detected in the method
blanks greater than RL
Laboratory Control Spike A Entire Each lot/batch Must meet criteria as defined in Tables 2-17
through 2-25
Matrix Spikes and AP Entire Each lot/batch Must meet criteria as defined in Tables 2-17
Duplicates through 2-25
Surrogates A Entire Organic fractions, Must meet criteria as defined in Tables 2-17
including QC through 2-25
samples
Serial dilution A Metals Inorganic Fractions, | Must meet criteria as defined in Table 2-19
Each lot/batch
Legend: A = Accuracy C = Comparability R = Representativeness P = Precision
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Table 2-17

Quality Control Method Criteria for Volatile Organic Compounds by USEPA SW-846 8260B

Procedure Frequency Acceptance Criteria Corrective Action

Initial Calibration Set-up, major RRF > 0.10/0.30 for SPCCs Sample analysis cannot begin until this criterion is met. Data reviewer should review

5-pt curve (linear) maintenance, or for | RSD < 30% for CCCs response factors and judge each target compound against the acceptance criteria.

6-pt curve (2° order) drift comrection RSD for analytes < 15% or 1>0.995 (linear) or 1>0.99 (2° order) .

Initial Calibration Immediately A second source full compliment target list with a percent recovery = | Sample analysis cannot begin until this criterion is met.

Verification following every 80-120%

initial calibration
Continuing Every 12 hours RRF > 0.10/0.30 for SPCCs Sample analysis cannot begin until this criterion is met. Damn:wewu should review
Calibration Check %Difference for RF of CCCs £30% from initial calibration. and judge each target compound against the acceptance criteria.
Mean for analytes < 20% as no individual target exceeds 40%D

Method Blank Every day/batch. No target analytes greater than the RL Document source of contamination. Re-analysis is required for positive results

associated with blank contamination.

Tuning BFB Prior to calibration | Must meet tuning criteria Re-tune, re-calibrate, and re-analyze affected sample analyses.

and every 12 hours
Laboratory Control | Every batch Standards Laboratory generated control limits not | Recoveries indicating a low bias require a re-extraction/reanalysis. Recoveries
Spike Full compliment target list | to exceed recovery limits of 50-150% or | indicating a high bias require a re-cxtraction/re-analysis for associated positive field
RPD of 50% samples. Qualify associated data biased high or biased low as appropriate.

Internal Standards Every sample Recommended Standards | Retention time £30 seconds of mid point | Inspect for malfunction. Demonstrate that system is functioning properly. Reanalyze
fluorobenzene of initial calibration samples associated with standards outside criteria. A third analytical run may be
chiorobenzene-ds Area changes within a factor of two required at a dilution.
1,4-dichlorobenzene-d, (-50% to +100%)

Surrogate Every sample Recommended Standards | Laboratory generated control limits not | If surrogate compounds do not meet criteria, there should be a re-analysis to confirm
toluene-ds to exceed 50-150% that the non-compliance is due to the sampic matrix effects rather than laboratory
4-bromofluorobenzene deficiencies.
1,2-dichloroethane-dg
dibromofluoromethane

Matrix Spike and 1 per 20 per matrix | Standards Laboratory generated control limits not | If MS/MSD results do not meet criteria, the reviewer should review the data in

Duplicate Full compliment target list | to exceed recovery limits of 50-150% or | conjunction with other QC results to identify whether the problem is specific to the

RPD of 50% QC samples or systernatic.

o

2-32

o

Radford Armry Ammunition Plant
MWP Addendum No. 18
SWMU 41

Q




O

O

Table 2-18
Quality Control Method Criteria for Semivolatile Organic Compounds by USEPA SW-846 8270C
Procedore Frequency Acceptance Criteria Corrective Action

Initial calibration Set-up, major RRF > 0.05 for SPCCs Sample analysis cannot begin until this criterion is met. Data reviewer should review

5-pt curve (linear) maintenance, or for | RSD <30% for CCC compounds and judge each target compound against the acceptance criteria.

6-pt curve (2° order) | drift correction RSD for target analytes < 15% or r>0.995 (linear) or r>0.99 (2° order)

Initial Calibration Immediately A second source full compliment target list with a percent recovery = | Sample analysis cannot begin until this criterion is met.

Verification following every 70-130%

initial calibration ‘
Continuing 12 hours RRF > 0.05 for SPCCs Sample analysis cannot begin until this criterion is met. Data reviewer should review
Calibration Check %DifTerence for RF of CCCs £30% from initial calibration and judge each target compound against the acceptance criteria.
Mean for analytes < 20% as no individual target exceeds 40%D
Internal standards Every sample - Retention time £30 seconds from mid point of initial calibration Inspect for malfunction. Demonstrate that system is functioning properly. Reanalyze
. Area changes by a factor of two (-50% to +100%) samples with internal standards outside criteria.

Tuning DFTPP 12 hours Must meet tuning criteria. Re-tune, re-calibrate, and re-analyze affected sample analyses.

Method Blank Per extraction batch | No target analytes greater than the RL Document source of contamination. Re-extraction/re-analysis is required for positive

results associated with blank contamination.

Laboratory Control | Every batch Standards Laboratory generated control limits not to | Recoveries indicating a low bias require a re-extraction/rcanalysis. Recoveries

Spike Full fiment target list exceed recovery limits of 10-150% or indicating a high bies require a re-extraction/re-analysis for associated positive field

¥ RPD of 50% samples. Qualify associated data biased high or biased low as appropriate.

Internal Standards Every sample Recommended Standards { Retention time £30 seconds of mid point | Inspect for malfunction. Demonstrate that system is functioning properly. Reanalyze
phenanthrene-d10 of initial calibration samples associated with standards outside criteria. A third analytical run may be
chrysene-d12 Area changes within a factor of two required at a dilution.
perylene-d12 (-50% to +100%)
1,4-dichlorobenzene-d4
naphthalene-d8
acenaphthalene-d10

Surrogate Spikes Every sample Recommended Standards | Laboratory generated control limits not | If two base/neutral or acid surrogates are out of specification, or if one base/neutral or
nitrobenzene-ds to exceed 10-150% acid extractable surrogate has a recovery of less than 10%, then there should be a re-
2-fluorobiphenyl extraction and re-analysis to confirm that the non-compliance is due to sample
p-terphenyl-d14 matrix effects rather than laboratory deficiencies.
phenol-d5
2,4,6-tribromophenol
2-fluorophenol

Matrix Spike and 1 per 20 samples per | Standards Laboratory generated control limits not to | If MS/MSD results do not meet criteria, the reviewer should review the data in

Duplicate matrix . .+ | exceed recovery limits of 10-150% or conjunction with other QC results to identify whether the problem is specific to the
Full compliment target list | oy o 6096 QC samples or systematic. -
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Table 2-19

Quality Control Method Criteria for Polynuclear Aromatic Hydrocarbons by USEPA SW-846 8310

Procedure Frequency of QC Acceptance Criteria Corrective Action
Procedure
Initial calibration Set-up, major %RSD<20% or 1>0.995 (linear) or r>0.99 (2° order) Sample analysis cannot begin until this criterion is met.
5-pt curve (linear) maintenance, or for
6-pt curve (2° order) | drift correction for
each colurmm used
during analysis
Initial Calibration Immediately A second source full compliment of target list with a percent Sample analysis cannot begin until this criterion is met.
Verification following every recovery = 85-115%
initial calibration
Continuing Every ten samples or | %D = 15% of the response factor from the initial curve. The mean | Sample analysis cannot begin until this criterion is met. I criteria are not met,
Calibration Check twelve hours may be used as long as no individual target exceeds 30%D reanalyze the daily standard. If the daily standard fails a second time, initial
calibration must be repeated. Data reviewer should review and judge each target
compound against the acceptance criteria.
Method Blank 1 per batch No target analytes detected greater than the reporting limit Document source of contamination. Re-extraction/re-analysis is required for
positive results associated with blank contamination.
Leboratory Control | 1 per batch Standards Laboratory generated control limits not | Recoveries indicating a low bias require a re-extraction/reanalysis. Recoveries
Spike Full compliment target list | exceed recovery limits of 40-150% | indicating a high bias require a re-extraction/re-analysis for associated positive
or RPD of 60% field samples. Qualify associated data biased high or biased low as appropriate.
Surrogate Spikes Every sample Standards Laboratory generated control limits not | If surrogate compounds do not meet criteria, there should be a re-extraction and re-
A similar compound that | to exceed 30-150% analysis to confirm that the non-compliance is due to the sample matrix effects
is not expected to be rather than laboratory deficiencies.
found at the site
Matrix Spike and 1 per 20 samples per | Standards Laboratory generated control limits not | 1 MS/MSD results do not meet criteria, the reviewer should review the data in
Duplicate matrix Full compliment target st | 1© €xceed recovery limits of 40-150% | conjunction with other QC results to identify whether the problem is specific to the
or RPD of 60% QC samples or systematic.
Target Analyte Every positive RPD <40% Report the higher of the two concentrations unless a positive bias is apparent and
Confirmation detection qualify.
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Table 2-20
Quality Control Method Criteria for Explosives by USEPA SW-846 8330 and 8332
Procedure Frequency of QC Acceptance Criteria Corrective Action
Procedure
Initial Calibration Set-up, major %RSD<20% or r>0.995 (linear) or r>0.99 (2° order) Sample analysis cannot begin until this criterion is met.
Curve maintenance, or for
5-pt curve (linear) drift correction for
6-pt curve (2° order) | each column used
for analysis
Initial Calibration Immediately A second source full compliment of target list with a percent Sample analysis cannot begin until this criterion is met.
Verification following every recovery = 85-115%
initial calibration
Continuing Every ten samples or | %D + 15% of the response factor from the initial curve. The mean | Sample analysis cannot begin until this criterion is met. If criteria are not met,
Calibration Check twelve hours may be used as long as no individual target exceeds 30%D reanalyze the daily standard. If the daily standard fails a second time, initial
calibration must be repeated. Data reviewer should review and judge each target
compound against the acceptance criteria.
Method Blank 1 per batch No target analytes detected grenter than the reporting limit Document source of contamination. Re-extraction/re-analysis is required for
positive results associated with blank contamination.
Laboratory Control | 1 per batch Standards Laboratory generated control limits | Recoveries indicating a low bias require a re-extraction/reanalysis. Recoveries
Spike Full compliment target list not to exceed recovery limits of 40- | indicating a high bias require a re-extraction/re-analysis for associated positive
150% or RPD of 60% field samples. Qualify associated data biased high or biased low as appropriate.
Surrogate Spikes Every sample Standards Laboratory generated control limits If surrogate compounds do not meet criteria, there should be a re-extraction and re-
A similar compound that is | not to exceed 30-150% analysis to confirm that the non-compliance is due to the sample matrix effects
not expected to be found at rather than laboratory deficiencies.
the site
Matrix Spikeand | 1 per 20 samples per | Standards Laboratory generated control limits | 1f MS/MSD results do not meet criteria, the reviewer should review the data in
Duplicate matrix Full compliment target list | Ot t0 exceed recovery limits of 40- | conjunction with other QC results to identify whether the problem is specific to the
150% or RPD of 60% QC samples or systematic.
Target Analyte Every positive RPD <40% Report the higher of the two concentrations unless a positive bias is apparent and
Confirmation detection qualify.
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Table 2-21

Quality Control Method Criteria for Target Analyte List Metals by USEPA SW-846 6020/ 6010B/74714/ 74704/ 9010C/ 90124

Frequency of QC

Procedure Procedure Acceptance Criterla Corrective Action
Tune (MS) Daily Analymdl ) a minimum of four times with RSD < 5% for analytes in the | Sample analysis cannot begin until this criterion is met.
solution.
Mass Calibration (MS) Daily Difference < 0.1 amu from true value. Adjust to the correct value.
Resolution Check (MS) Daily Peak width <0.9 amu at 10% peak height Sample analysis cannot begin until this criterion is met.
Initial Calibration Curve Daily, major | MS & ICP Option 1: 1- | Low level check standard + 20%. The standards for that element must be re-prepared and re-anatyzed
(MS, ICP, Hg, & CN) —— T tom vl m]:lkuﬁm ’ ein
MS & ICP Option 2: 3- | r>0.99 for each element
standards and a blank
Hg - 5-standards and a blank r>0.99
CN - 6 standards and a blank r>0.99
Distilled Standards (CN) Once per calibration One high and one low distilled standard within + 10% of the true value Sample analysis cannot begin until this criterion is met.
Initial Calibration Verification | Immediately following | MS & ICP - A second source full compliment of target list with a percent | Sample analysis cannot begin until this criterion is met.
(MS, ICP, Hg, & CN) initial calibration. recovery = 90-110%

Hg - A second source full compliment of target list with a percent recovery =
80-120%

CN - A second source full compliment of target list with a percent recovery =
85-115%

Initial Calibration Blank (MS,

Immediately following

No target analytes detected at concentration above the RL.

Sample analysis cannot proceed until this criterion is met.

ICP, Hg, & CN) initial calibration

verification.
Interference Check (MS & | Beginning of each | Recovery+20% of true value. Terminate the analysis, correct the problem, re-calibrate, re-verify
ICP) sample analytical run. the calibration, and reanalyze associated samples.
Continuing Calibration Check | Every 10 samples and | MS & ICP - Recovery £10%. Reanalyze; if the CCV fails again, stop analysis, the problem
(MS, ICP, Hg, & CN) end of analytical nm. comrected, the instrument recalibrated, and the calibration re-verified

Hg - Recovery £20%.

CN - Recovery £15%.

prior to continuing sample analyses.

Continuing Calibration Blank

Every 10 samples and

No target analytes detected at concentration above the RL.

Sample sequence should not continue until this criterion is met

o

O

(MS, ICP, Hg, & CN) end of analytical un. Demonstrate "clean”. Affected samples will be reanalyzed.
Preparation Blank (MS, ICP, | | per batch per matrix No target analytes detected at concentration above the RL. Document source of contamination. Re-digestion/re-analysis is
Hg, & CN) required for positive results associated with biank contamination,
unless DQOs are still met. :
Laboratory Control Sample | [ per batch per matrix Standards l 80-120% recovery Recoveries indicating a low bias require a redigestion/ reanatysis,
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(MS, ICP, Hg, & CN) Full compliment target list. Soil use generated limits Recoveries indicating a high bias require a redigestion/ reanalysis
for associated positive field samples. Qualify data biased high or
biased low as appropriate.

Matrix Spike and Duplicate or | | per 20 samples per | Standards 75-125% recovery; Qualify associated data biased high or biased low as appropriate.

sample Duplicate (MS, ICP, | matrix Full compliment targetlist. | ICP & Hg: RPD<25;

g, & CN)
CN: : RPD<20;

MS: {analyte}>100xIDL -RPD<20;
Soil use generated limits

Post Digestion Spike (PDS) | 1 per 20 samples per | Standards 75-125% recovery
MS & 1CP) matrix Full compliment target list.
Serial Dilution (MS & ICP) 1 per 20 samples per | Used to assess new matrices For sample results >5x RL for ICP or >20x | Chemical or physical interference indicated. Investigate to identify
matrix RL for MS, %D between diluted and 3
undituted sample result <10%.
Internal Standards (MS) Every Analytical | Standards & Blanks 80-120% of initial calibration intensity Terminate the analysis, correct the problem, re-calibrate, re-verify
Sequence the calibration, and reanalyze associated samples.
Samples 30-120% of initial calibration intensity Reanalyze at consecutive five fold dilutions until criteria is met.
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Table 2-22

Quality Control Method Criteria for Pesticides, Herbicides, and PCBs by USEPA SW-846 8081A, 8082, and 81514

Procedure Frequency of QC Acceptance Criteria Corrective Actlon
Procedure
Initial calibration curve | Set-up, major %RSD<20% or r>0.995 (linear) or r>0.99 (2° order) Sample analysis cannot begin until this criterion is met.
5-pt curve (linear) maintenance
6-pt curve (2° order)
Initial Calibration Immediately A second source full compliment of target list with a percent Sample analysis cannot begin until this criterion is met.
Verification following every recovery = 85-115%
initial calibration
Continuing Calibration | Bracketing samples | %D recovery = 15% of the response factor from the initial curve or | Sample analysis cannot begin until this criterion is met. If criteria are not met,
Check mean with no individual peak >30% reanalyze the daily standard. If the daily standard fails a second time, initial
calibration must be repeated. Data reviewer should review and judge each target
compound against the acceptance criteria.
Endrin/4,4-DDT Bracketing semiples | endrin degradation <15%. I criterion is not met, system must be deactivated and the affected samples
Breakdown 4,4-DDT degradation <15%. reanalyzed.
Instrument Blank After continuing No target analytes detected greater than the RL. Demonstrate "clean”. Affected samples will be reanalyzed.
calibration and
highly contaminated
samples.
Method Blank Per extraction batch | No target analytes detected greater than the RL. Document source of contarnination. Re-extraction/re-analysis is required for positive
results associated with blank contamination.
Laboratory Control Per extraction batch | Standards Laboratory generated control limits notto | Recoveries indicating a low bias require a re-extraction/reanalysis. Recoveries
Spike Full target list for exceed recovery limits of 30-150% or indicating a high bias require a re-extraction/re-analysis for associated positive field
8081A and 3 mix of RPD of 60% samples. Qualify associated data biased high or biased low as appropriate.
1016 & 1260 for 8082
Surrogate Spikes Every sample Standards Laboratory generated control limits not to Investigate to assess cause, correct the problem, and document actions taken; re-
TCMX and DCB exceed 30-150% extract and re-analyze sample. Specific method cleanups may be used to eliminate or
an minimize sample matrix effects. If still out, qualify.
Matrix Spike and 1 per 20 samples per | Standards Laboratory generated control limits not to | If MS/MSD results do not meet criteria, the reviewer should review the data in
Duplicate matrix Full target list for exceed recovery limits of 30-150% or conjunction with other QC results to identify whether the problem is specific to the
8081A and a mix of RPD of 60% QC samples or systematic. Specific method cleanups may be used to eliminate or
1016 & 1260 for 8082 minimize sample matrix effects. :
Target Analyte Every positive RPD < 40% Report the higher of the two concentrations unless a positive bias is apparent and
Confirmation detection qualify.
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Table 2-23
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Quality Control Method Criteria for Chemical Oxygen Demand by USEPA Method of Chemical Analysis for Water and Wastes 410.4

Frequency of QC
Procedure Procedure Acceptance Criteria Corrective Action
Initial calibration Major r>0.995 (linear) or r>0.99 (2° order) Sample analysis cannot begin until this criterion is met.
curve maintenance,
S-pt curve instrument
modification, per
menufacturer’s
specifications
Initial Calibration Immediately Recovery +10% of true value Sample analysis cannot begin until this criterion is met. If criteria are not met,
Verification following every reanalyze the daily standards. If the ICV fails a second time, initial calibration must
initial calibration be repeated.
Continving Every 10 samples, | Recovery £10% of true value Sample analysis cannot proceed until this criterion is met. Reanatyze CCC. If the
Calibration Check end of analytical CCC fails second time, the analysis must be terminated, the problem corrected, the
nun instrument re-calibrated, and the calibration re-verified prior to continuing sample
analyses.
Continuing Every 10 samples, | No target analytes detected greater than the RL. If not within criteria, terminate the analysis, correct the problem, re-calibrate, and
Calibration Blank end of analytical reanalyze each sample analyzed since the last acceptable CCB.
run .
Method Blank 1 per 20 samples No target analytes detected greater than the RL. Document source of contamination. Re-extraction/re-analysis is required for
or batch per matrix positive results associated with blank contarmination.
Laboratory Control 1 per 20 samples Laboratory generated control limits not to exceed recovery limits Recoveries indicating a low bias require a re-extraction/reanalysis. Recoveries
Sample per matrix of 60-140% or RPD of 30% indicating a high bias require a re-extraction/re-analysis for associated positive field
samples. Qualify associated data biased high or biased low as appropriate.
Matrix Spike and 1 per 20 samples Laboratory generated control limits not to exceed recovery limits If MS/MSD results do not meet criteria, the reviewer should review the data in
Duplicate per batch, per of 60-140% or RPD of 30% conjunction with other QC results 1o identify whether the problem is specific to the
matrix QC samples or systematic.

2-39

Radford Army Ammunition Plant
MWP Addendum No. 18
SWMU 41

K
&




Table 2-24

Quality Control Method Criteria for Dioxins and Furans by USEPA SW-846 8290

o

Procedure Frequency Acceptance Criteria Corrective Action
Perfluorokerosene Prior to initial calibration | Minimum resolving power 10,000 Re-tune, re-calibrate.
(PFK) Tune and every 12 hours Deviation between exact and theoretical m/z shall be <0.005 amu or 5 ppm.
Window  Defining | Prior to initial and | No criteria, defines descriptor switching times of scan range (m/z). Must meet criteria prior to sample analysis.
Mix (WDM) continuing calibration
Isomer  Specificity | Prior to  initial  and | DBS column: 2,3,7,8-TCDD:1,2,3,9-TCDD peaks resolved with a valley <25%. Must meet criteria prior to sample analysis.
Check (ISC) continuing calibration DB225: 2,3,7,8: 2,3,4,7-TCDF and 1,2,3,9-TCDF peaks resolved with a valley
<25%.
Initial calibration | Set-up, major maintenance | RSD 120% for standard compounds Mus.t meet criteria prior to sample analysis. Data reviewer should review
curve (5-pt curve) RSD +30% for reference compounds. and judge the target compounds against the acceptance criteria.
The signal to noise ratio must be 22.5 for each selected ion current profile.
Isotopic ratio must be within the following established control limits.
# of Cl ions | lonType Theoretical Ratio Control limits
atoms )
4 M/M+2 0.77 0.65 - 0.89
5 M+2/M+4 1.55 1.32-1.78
6 M+2/M+2 1.24 1.05-143
(13)C-HxCDF_ | M/M+2 0.51 0.43-0.59
(13)C-HpCDF | M/M+2 0.44 0.37-0.51
7 M+2/M+4 1.04 0.88-1.20
8 M+2 0.89 0.76 - 1.02
Continuing Prior and closing every 12 | %D 120% for standard compounds, or mean with no individual >25%. If criteria are not met, reanalyze the daily standard. If the daily standard
calibration standard | hours : %D +30% for reference compounds, or mean with no individual >35%. fails a second time, calibration must be repeated. Datarewewwshould
The signal to noise ratio must be 210. review and judge the target compounds against the acceptance criteria.
Isotopic ratio must be within the preceding established control limits.
Internal standards Every sample % recovery between 40-135% Inspect for malfunction. Demonstrate that system is functioning property.
Reanalyze samples with standards outside criteria.
Method blanks Per extraction batch No target analytes detected greater than the RL. Document source of contamination.
LCS Every batch Standards 120% for standard compounds. Recoveries indicating a low bias require a re-extraction/reanalysis.
Full compliment target list. $30% for reference compounds. Qualify associated data biased high or biased low as appropriate.
Surrogate Spike or | Every sample % recovery between 40-135% Investigate to identify cause and document actions taken; data are
Recovery Standard acceptable.
Matrix spike and | 1 per 20 samples per Standards 120% for standard compounds. If results do not meet criteria, the reviewer should review the data in
duplicate matrix Full compliment target list. 430% for reference compounds. conjunction with other QC results to identify whether the problem is
o specific to the QC samples or systematic.
RPD <25%
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Table 2-25
Quality Control Method Criteria for Perchlorate by USEPA Method of Chemical Analysis for Water and Wastes 314.0

Frequency of QC
Procedure P fure Acceptance Criteria Corrective Action
Initial calibration curve | Major maintenance, | r>0.99 If outside criteria, the standards must be reanalyzed until correlation passes. Must
5-pt curve instrument meset criteria prior to sample analysis.

modification, per

manufacturer’s

specifications
Matrix Conductivity Prior to sample Conductivity of the matrix < MCT. Sample must be pretreated.
Threshold (MCT) analysis Perchlorate recovery + 20%.

Perchlorate retention time shift from mid-point of initial
calibration < 5%.
Instrument Start of each Must have a conductance within + 10% of MCT.
Performance Check sequence
Standard
Initial calibration 1 per batch Recovery +10% of true value. If outside criteria, the standard must be reanalyzed. Must meet criteria prior to
verification sarmple analysis.
Continuing calibration Every 10 samples, Recovery +£15% of true value. Reanalyze CCV. If the CCV fails second time, the analysis must be terminated,
verification (CCV) end of analytical run the problem cotrected, the instrument re-calibrated, and the calibration re-verified
prior to continuing sample analyses.

Continuing calibration Every 10 sanmples, Not detected greater than the RL. If not within criteria, terminate the analysis, comect the problem, re-calibrate, and
blank (CCB) end of analytical run reanalyze each sample analyzed since the last acceptable CCB.
Mecthod blank 1 per 20 samples or | Not detected greater than the RL. Re-prep and analyze whole batch after source of contamination is found and

batch eliminated.
Laboratory Control 1 per 20 samples 85-115%. Recoveries indicating a low bias require a re-extraction/reanalysis. Qualify
Sample associated data biased high or biased low as appropriate.
Matrix spike and 1 per 20 samples per | % recovery - 80-120%. If MS/MSD results do not mect criteria, the reviewer should review the data in
duplicate batch RPD > 15% conjunction with other QC results to identify whether the problem is specific to the

= QC samples or systematic.
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2.7 DATA COLLECTION AND VALIDATION

Non-CLP SW-846 Test Methods are proposed for analytical work for these WPA and analyses will be
conducted by a USACE-validated analytical laboratory. Level IV CLP-like raw data will be provided
along with the Form 1. Additional discussion as to the laboratory deliverables may be found in Section
9.8.3 of the MQAP. Data will be made available to the USEPA upon request and presented in the Soil
Sampling Investigation Report.

Data validation will be conducted on 100% of the data and documented based on the MQAP Section 9.5,
USEPA SW-846 Test Method criteria, the USACE Shell Document - Appendix I to the Engineer Manual
200-1-3 (USACE 1994), and USEPA Region III guidance. Data qualifiers will follow the USEPA
Region III Modifications to the USEPA National Functional Guidelines for Evaluating Inorganic
Analysis and USEPA Region III Modifications to the USEPA National Functional Guidelines for
Organic Data Review Multi-media, Multi-concentration (OLM01.0-OLMO01.9). Verification for organic
data will be performed at level M3 and the verification for inorganic data will be performed at level IM2.

Manual data validation will be conducted by an independent, third party data validator not directly
associated with the field-sampling program. Mr. John Kearns, Quality Assurance Manager, will oversee
the performance of data validation functions. Data validation will be performed by knowledgeable and
experienced individuals who can best perform evaluations within the necessary validation components.
The data validator’s qualifications will include experience with each of the elements required for the data
verification and validation including ensuring that the measuring system meets the user’s needs,
assigning qualifiers to individual data values, assessing the relevancy of performance criteria, and
concluding that data can proceed to quality assessment and reporting.

URS will direct the overall data management. Data management activities for the sampling program will
be divided between URS and TriMatrix Laboratories (Paradigm Analytical Laboratories for dioxin/furan
analyses). Each firm has the equipment needed to perform the required data management functions. The
laboratory will perform data entry and manipulation operations associated with the analysis of raw
analytical data and provisions of chemical analysis results by sampling location. These data will be
transmitted to URS for evaluation and interpretation. In addition, URS will review boring logs and
sample location maps.
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. ' |3-0 HEALTH AND SAFETY PLAN ADDENDUM ' ' : || -
3. l.lNTRODUCTION | | o | | -
This s1te-speclﬁc HSPA was developed to prov1de the requxrements for protection of site personnel _.

including government employees, URS personnel, regulators, subcontractors, and visitors, that are = ,
expected to be involved with soil bonng advancement/samplmg at SWMU 41. ’ ' '

This HSPA addresses project-specific hazards, which include phys1ca1 hazards blologrcal hazards and L

chen'ucal hazards as 1dent1f1ed in Sectlon 3.2.2, below.

- . This addendum addresses s1te-spe01ﬁc trammg, PPE and air monitoring requirements General health
and safety issues that are also applicable to this scope of work are addressed in Master Health and Safety -
Plan (MHSP) as shown in Table 3- 1 : :

: Table 3-1 ‘
Health and Safety Issues Discussed in the MHSP
- . SWMU 41 RCRA Facility Investigation ‘
: Radford Army Ammunition Plant, Radford, Virginia

Health and Safety Issue - Section in MHSP
‘ o ~ | Site Safety and Health Documentation . 1 14
: L - | Safety Statement : ' 15
| Health and Safety Personnel and Resgonmblhtles : - 2.1
‘| Hazard Assessment and Hazard Control , o 3.0
Training Plan , , 4.0
Medical Surveillance Plan ” 5.0
Site Safety and Control o ' - 6.0
PPE ' ' ' 7.0
Personnel and Equipment Decontamination 8.0
Monitoring Plan - i : ' : 9.0

‘| Emergency Response and Contingency Plan ‘ - 10.0

~must be amended if cond1tlons change A copy of thls HSPA w111 be ava11able at each work site.
- The contractor w111 provrde a safe work env1ronment for personnel mvolved in RFAAP mvestlgatlve

ﬁ‘ work site.’

S 3 = ‘ - .. Radford Army Ammunition Plant
. S S ’ . MWPAddendumNo 18 -
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- URS, shbcontx'actor personnel, and site.visitors will read this HSPA and will be required to follow its . -
.- protocols as minimum standards. This HSPA is written for the site-specific conditions at SWMU 41 and =~

activities. The contractor will emphasrze the 1mportance of personnel injury and illness preventlon atthe o



B o The followmg hazards must be recognlzed and controlled dunng apphcable mvestlgatlve act1v1t1es - : S ' a

o ,(1) Physwal Hazards

32 TRAININC'PLAN s

o Trammg w111 be used to review unportant toplcs outhned in thls addendum and to mform URS personnel_ o
and ‘subcontractor personnel of the ha.zards and control techmques associated w1th fac111ty-w1de R
o COI'ldlthl‘lS : : : o o

Slte personnel w111 be informed of the specrﬁc PPE that w111 be worn dunng ﬁeld activities. ThlS L
" includes, at a minimum, steel-toed boots, safety glasses with side shields, gloves, and hardhat. Each field -

_."person will also have a respirator on the site, in the event that an emergency occurs and a respirator is

Prior to initiation of fieldwork, the staff will be required to review the manual Safety, Security and

‘ ‘. - Environmental Rules for Contractors and Subcontractors (ATK 2000). Additional training, which will
. be conducted during daily safety “tailgate” meetings, will include emergency and evacuation procedures,

© .. general safety rules, and use of automoblles Wntten documentatlon of safety bneﬁngs w111 be. kept on
: the s1te - :

o 3 2 1 Hazard Informatlon Trammg

- necessary for site evacuation, or if the use of a respirator is necessary based on air monitoring results.. .

'._'.-; Hazard 1nformatlon h‘ammg will be presented to URS and subcontractor personnel to provrde a 3
~ description of the Hazardous, Toxic, and Radioactive Waste (HTRW) with the potential to be found at .-

'SWMU 41. Training will also be provided on the potential biological, chemical, and physical hazards to RE |

S 3.2. 2 Pro]ect-Speclﬁc Hazard Analysns -

| o - .Cold stress refer to Sectlon 3 2 2 of the MHSP
e . Falls, open excavatlon conﬁned space entry, . -
S 5 o Norse from heavy-equlpment :
Jv ' ‘Cuts, abras1ons and laceratlons

e Manual hﬁmg refer to SCCthl‘l 3 2 4 of the MHSP

T o '_E’:,.;_Shps tnps and falls assoclated w1th walkmg through heav11y vegetated areas - refer to Sectlon 3:’*__:-' B

el of the MHSP; | |
B f}:': ,‘HeaV}’ eQulpment refer to Sectron 6 1 2 1 of the MHSP; and . R
LT . ) "Mam Manufactunng Area overhead power lmes

(2) Blologrcal Hazards (refer to Sectlon 3 3 of the MHSP)

” Insect b1tes and stlngs |

32 o R RadfordAnnyArmnunmon Plant
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L " be found at the Installation. The URS SHSO w1ll conduct this tramlng based on mformatlon provrded by o R
R ‘the operatmg contractor o : v . .




o ‘vTickbites;” B
o vShal(e; rodent, or other animal bites; and‘ ,‘
. | Darxgerous plants

(3) Chermcal Hazards :

. Potentlal exposure to toxic chermcals and

e Potentlal exposure to dangerous fumes in case of a nea.rby release or sp111 of aclds resultmg in

the creatlon of a fume cloud

323 Hearing Conservatlon Trammg

Site personnel involved in heavy equlpment operation in addition to other operations involving exposure
to noise levels exceeding 85 decibels on the A-weighted scale Decibels on the A-Weighted Scale (dBA)
eight-hour time-weighted average (TWA) shall be trained according to 29 CFR 1910.95. This training

shall address the effects of noise on hearing, the purpose, advantages, disadvantages, and selection of
hearmg protection devrces and the purpose and explanation of Audlometnc test procedures '

324 Hazard Communication Training -

' In order to comply with the’ requlrements of the Occupatronal Safety and Health Adrmmstratlon (OSHA)

Hazard Communication (HAZCOM) Standard, 29 CFR 1910.1200, URS will have a written HAZCOM
Program in place. The written hazard communication program addresses training (including potential

. safety and health effects from exposure), labeling, current inventory of hazardous chemicals on the site,
- and the location and use of Material Safety Data Sheets (MSDSs). The SHSO will arrange HAZCOM

training for site personnel at the time of initial site assignment. Whenever a new hazardous substance is

. introduced into the work area or an employee changes job locations where new chemicals are -
. encountered, supplemental HAZCOM training shall be scheduled and presented. HAZCOM training -
~ shall be documented by the SHSO using a HAZCOM Employee Training Record. This documentation

" and the URS HAZCOM Program will be maintained on the site for the duration of the project, and later
- mcorporated in the employees personal u‘ammg file.

3.25 Conf'med Space Entry Trammg o

Confined space entry trammg will not be requrred for ﬁeldwork, as there w111 be no confmed spaces
entered durmg this 1nvest1gatlon

E :,'3 3 PERSONAL PROTECTIVE EQUIPN[ENT AND CLOTHING

: The minimum and 1n1t1a1 levelof PPE for these activities W111 be Level D. The initial selection of PPE is
“based on a hazard assessment, including the review of existing analytical data and related toxicological - - _
. information with respect to the proposed field activities. PPE assignments are subject to change based = . -
" upon site conditions and task variation. The SHSO will review the required level of protection and safety
- equipment for each task with the sampling crew. The dec1s1ons on wh1ch protectwe level is most
appropnate Wlll be made by the SHSO. ' » '

. In accordance W1th 29 CFR 1910 134 URS personnel workmg on the site w111 be requlred to part1c1pate '
+ in the written URS respiratory protectlon program. Personnel slated for fieldwork will have a qualitative )
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34 MONITORING PLAN

o ‘levels for volatile organic compounds at sustained conc:entrations in the breathing zone are as follows:

o ﬁt test performed at least once per year or more ﬁequently as requlred by law *Site personnel wﬂl be . N

-tramed on the use, lumtatlons mamtenance mspectlon and cleamng of respn‘ators S

Durmg samplmg actlvmes the SHSO w111 monitor the site mltlally and penodlcally for potentlally -
" hazardous airborne constituents or physical hazards. The SHSO will use a PID to detect volatile organic -

~“vapors. SOP 90.1 describes the calibration of the PID that the SHSO will conduct daily. The action

PID Readings - - Action

Background plus 5 ppm : Investigate
Five ppm to 25 ppm - .| Upgrade to Level C (full face a1r-pur1fy1ng
T : | respirator with organic vapor/acid gas
, ' - cartridges), and investigate
Greater than 25 ppm Suspend work, depart area, and investigate - -
ppm = Parts Per Million

3 5 EMERGENCY RESPONSE PLAN

Emergency response w111 follow the protocols set fort in MHSP Sectlon 10.0.- Table 3-2 presents the

' current emergency telephone numbers appllcable to activities performed at. RFAAP

34 - .o - ‘ RadfordAnnyAnnnunmonP]ant o

Lo MWPAddendumNo 18
- SWMU4] Lol :



: Table 3-2
- Emergency Telephone Numbers
SWMU 41 RCRA Facility Investigation ..
Radford Army Ammumtlon Plant, Radford, Vlrglma

Contact .- Telephone Number
Emergency Response Services
Installation Fire Department** 16 (on post)
Installation Security Police** -7325 (on post)
' : (540) 639-7325 (off post)
Installation Safety Department** 7294 (on post)
: (540) 639-7294 (off post)
Installation Spill Response** 7323, 7324 or 7325 (on post) ,
(540) 639-7323, 7324, or 7325 (off post)
Installation Medical Facility** 7323 or 7325 (on post)
(RFAAP Hospital) (540) 639-7323 or 7325 (off post)
Local Police Department 911
New River Valley Medical Center (540) 731-2000 - General Telephone Number
National Poison Control Center (800) 222-1222
National Response Center . (800) 424-8802
Regional USEPA Emergency Response (215) 814-9016
Chemical Manufacturers Assoc\atron Chemical Referral (800) 262-8200
Center .

Dlrectnons from the Main Gate:

New River Valley Medical Center
2900 Lamb Circle o
Chnstlansburg, VA 24073

Take Route 114 toward Radford to first trafﬁc light. Take US Route 11 South and go across the bndge over the New. -
River. Tum left after crossing the bridge and go to Virginia Route 177 South and turn right. Proceed on VA 177 South
and cross over Interstate 81. New Rrver Valley Medlcal Center ison the leﬁ .

** These telephone numbers are refereneed from Safety, Security. and Envzronmental Rules for Contractors and

Subcontractors (ATK 2000)
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Standard Operating Procedures

SOP SERIES TITLE
AREN00EEET e T R e
10.1 Field Logbook
10.2 Surface Water, Groundwater, and Soil/Sediment Field Logbooks
10.3 Boring Logs
10.4 Chain-of-Custody Forms

20055 % |{SUBSURFACE INVESTIGATION iE 67

20.] Monitoring Well Installation
- 202 Monitoring Well Development
203 Well and Boring Abandonment
20.4 Test Pits
20.7 Resistivity and Electromagnetic Induction Surveys
20.8 Magnetic and Metal Detection Surveys

Drilling Methods and Procedures

Direct Push Groundwater Samplin

’ Soil Sampling

Groundwater Sampling

Surface Water Sampling

Sediment Sampling with Scoop or Tube Sampler

Containerized Material

Sampling Strategies

|| 2FIELD EVALUATIONZ

Collection of Soil Samples By USEPA SW—846 Method 5035 Usm D1s osable Sa Iers

Multiparameter Water Quahty Momtonng Instrurﬁént‘

Water Level and Well-Depth Measurements

40.3 Slug Tests

SRES0.0 1 5 ISAMPLE MANAGEMENT
50.1 Sampie Labels
50.2 Sample Packam

lnvestlggtlon Denved Matenal

o
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: STANDARD OPERATING PROCEDURE 10.1
_ : FIELD LOGBOOK -

The purpose of this standard operatmg procedure (SOP) is to delineate protocols for recording daily site
mvestlgatlon activities. : .

Records should contain sufficient mformatlon so that anyone can reconstruct the samplmg activity w1thout
relymg on the collector s memory.

2.0 MATERIALS

e Field Logbook;
e Indelible ink pen; and
o Clear tape

3.0 PROCEDURE

Information pertinent to site investigations will be recorded in a bound logbook. Each page/form will be

consecutively numbered, dated, and signed. All entries will be made in indelible ink, and all corrections =

will consist of line out deletions that are initialed and dated. If only part of a page is used, the remainder of
the page should have an "X" drawn across 1t Ata rmmmurn, entries in the logbook wﬂl include but not be
limited to the followmg :
e Project name (cover);
o Name and afﬁliﬁtion of personnel on site;
o Weather conditions; |
o - General description of the field activity;
. Samplc locatiorl; |
. :Sample identification number;
e Time and date of sémple collection
. Spemﬁc sample attributes (e. g sample collection depth ﬂow condltlons or matrix);
e Sampling methodology (grab or composite sample)
_ o Sample preservation, as applicable;

" e - Analytical request/methods;

1 o Radford Army Ammunition Plant
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e Associated quality assurance/quality control (QA/QC) samples;

- o Field measurements/observatlons, as applicable; and _ , ' ' 3 ‘ '

. Slgnature and date of personnel responsible for documentatlon

| 4.0 MAINTENANCE | , ||_ |

Not applicable. -

~ |50PRECAUTIONS | |

- None. B . ' . o , | -
'!6.0REFERENCES o _ !I

, 'USEPA. 1990. Sampler's Guide to ihe Contract Laboratory Program. EPA/540/P-90/006, Directive
-+ 19240.0-06, Ofﬁce of Emergency and Remedial Response, Washington, DC ' '

- USEPA. 1991 User's Guide to the Contract Laboratory Program EPA/540/O 91/002 D1rect1ve
© . 9240.0-01D, Ofﬁce of Emergency and Remed1a1 Response, Janua.ry

. USEPA 1998. EPA Requzrements Sfor Quality Assurance Pr01ect Plans. EPA/600/R-98/018, QA/R5 ) ‘ '
- Final, Office of Research and Development Washington, D.C. S
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. - STANDARD OPERATING PROCEDURE 10.2
SURFACE WATER GROUNDWATER, AND SOIL/SEDIMENT FIELD

LOGBOOKS

The purpose of this standard operating procedure (SOP) is to delineate. protocols for recording surface
- water, groundwater, and so1l/sed1ment sampling information, as well as mstrument calibration data in ﬁeld
logbooks. .

2.0 MATERIAL

e Applicable field logbook (see attached forms); and
e Indelible ink pen. o

|3.0PROCEDURE ' - ’

All information pertinent to surface water, groundwater, or soil/sediment sampling will be recorded in the
_ appropriate logbook. Each page/form of the logbook will be consecutively numbered. All entries will be -
made with-an mdehble ik pen. All correctlons will cons1st of line out deletlons that are initialed and dated

3. l SOIL/SEDIMENT -

3.1.1 Fleld Parameters/Logbook (Form 10 2-a) }

HIGH CONCENTRATION EXPECTED?: Answer “Yes” or “No ”

HIGH HAZARD?: Answer “Yes” or “No.”;

INSTALLATION/SITE Record the complete name of the mstallahon or sxte, ,
AREA Record the area des1gnatlon of the sample site;

SAMPLE MATRIX CODE: Record the appropriate sample matrix code. Common codes are “SD”
for solid - sediment, “ST” for soil - gas, “SL for solid sludge, “SO” for surface other, “SS” for solid —
soil, “SW” for surface wipe, “WD” for water — potable, “WG” for water — ground, “WS” water —
surface, “WT” — water treated and “WW” water -waste; :

- R S SR

. 7. SITE ID: Record a code up to 20 characters or numbers that is unique to the site;.
8. ENV FIELD SAMPLE IDENTIFIER: Record a code up to 20 characters speclﬁc for the sample;
9. DATE: Enter the date the sample was taken;

| 10. T]ME Enter the time (12-hour or 24-hour clock acceptable as. long as mternally cons1stent) the -

sample was taken

1- . Radford Army Ammunition Plant
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11.
12,
13.
14.
15.
16.
17.
18
19
20.
21
22,
23.
24,

25,
26
27.
28.
29.
30.

AM PM: Circle “AM” or “PM” to designate moming or afternoon (12-hour clock); -
SAMPLE PROG: Record “RFI” (RCRA Facility Investlgatlon) or other appropriate sample program; -
DEPTH (TOP): Record the total depth sampled; o .

DEPTH INTERVAL: Record the intervals at whlch the plug W111 be sampled

UNITS: Record the units of depth (feet, meters);

SAMPLE MEASUREMENTS Check the appropriate samplmg method;

CHK: Check off each container released to a laboratory;

ANALYSIS: Record the type of analysis to be performed on each sample container; |
SAMPLE CONTAINER: Record the sample container type and size;

NO.: Record the number of containers;

REMARKS: Record any remarks about the sample ,

TOTAL NUMBER OF CONTAINERS FOR SAMPLE: Record the total number of containers;
SITE DESCRIPTION: Describe the location where the sample was collected;

SAMPLE FORM: Record the form of the sample (i.e., clay, loam, etc.) us1ng The Un1ﬁed Soﬂ .
Classification System (USCS);

COLOR: Record the color of the sample as deterrmned from standard Munsell Color Charts
ODOR: Record the odor of the sample or “none”; '
P]D Record the measured PID values or other similar measurement 1nstrument value;
UNUSUAL FEATURES Record anythmg unusual about the site or sample,
WEATHER/TEMPERATURE: Record the weather and temperature and

SAMPLER: Record your name.

3.1.2 Map File Form (refer to form 10.2-c)

1.
S 2.
3.

9,

SITE ID: Record the Site ID from the field parameter forrn, _

'POINTER: Record the field sample number for the sample be1ng pomted to;

DESCRIPTION/MEASUREMENTS: Descrrbe the locatlon where the sample was taken, along W1th o
distances to landmarks; .

SKETCH/DIMENSIONS: Dlagram the surroundmgs and record the distances to landmarks
MAP REFERENCE: Record which U.S.G.S. Quad Map references the site;

COORDINATE DEFINITION Wnte the compass directions and the X- and Y-coordlnates of the L
. map run; :

7.
8.

COORDINATE SYSTEM Wnte “UTM” (Un1versal Transverse Mercator),
SOURCE Record the l-dlglt code representing the Map Reference,
ACCURACY Give units (e.g., wnte “1-M” for 1 meter); |

: 10 X—COORD]NATE Record the X-coordinate of the sample S1te location; |

2 : S Radford Army Ammunition Plant
i - MWP Addendum No. 18

SWMU41 - - -

" Appendix A-SOP 102 . .



1L
12.
13.

14,
15.
16.
17.
18.

Y-COORDINATE: Record the Y-coordinate of the sample site location;

UNITS: Record the units used to measure the map sections;

ELEVATION REFERENCE: Record whether topography was determined from a map or a

topographical survey;

ELEVATION SOURCE: Record the 1-digit code representing the elevation reference;
ACCURACY: Record the accuracy of the map or survey providing the topographical mformation;
ELEVATION: Record the elevation of the sampling site;

UNITS: Write the units in which the elevation is recorded; and

SAMPLER: Write your name. |

3.2 SURFACE WATER

IS G A

3.2.1 Field Parameter Logbook (Forms 10.2-b and 10.2-c)

CAL REF: Record the calibration reference for the pH meter;

pH: Record the pH of the sample; : ,
“TEMP: Record the temperature of the sample in degrees Celsius;

COND: Record the conductivity of the water;
Description of site and sample conditions (refer to 10.2-b);
Map File Form (refer to Section 3.1.2). '

33 GROUNDWATER (FORMS 10.2- D)

3.3.1 Field Parameter Logbook (Form 10.2.b)
~ Refer to Section 3.2.1.

3.3.2 Map File and Purging Forms

1.

(98

4
5
6.
7
8
9

10.

WELL NO. OR ID: Record the abbreviation appropnate for where the sample was taken. Correct ,

abbreviations can be found on pages 18-21 of the IRDMIS User's Guide for chemical data entry;
SAMPLE NO.: Record the reference number of the sample,

.” WELL/SITE DESCRIPTION: Describe the location where the sample was taken, along with

distances to landmarks;
X-COORD AND Y-COORD: Record the survey coordinates for the samplmg site;

. ELEV: Record the elevation where the sample was taken;

-UNITS: Record the units the elevation was recorded in; ‘

DATE: Record the date in the form MM/DD/YY;
TIME: Record the time, including a designation of AM or PM;
AIR TEMP.: Record the air temperature, including a designation of C or F (Celsms or Fahrenheit);

'WELL DEPTH: Record the depth of the well in feet and inches;
3 Radford Army Ammunition Plant
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11. CASING HEIGHT: Record the height of the casing in feet and inches;

12. WATER DEPTH: Record the depth (underground) of the water in feet and inches;
13. WELL DIAMETER: Record the diameter of the well in inches;

14. WATER COLUMN HEIGHT: Record the height of the water column in feet and inches;

- 15. SANDPACK DIAM.: Record the diameter of the sandpack. Generally, this will be the same as the |
bore diameter; .

16. EQUIVALENT VOLUME OF STANDING WA’I‘ER Use one of the followmg equanons to
determine one equivalent volume (EV);

" 1 EV = volume in casing + volume in saturated sandpack. Or:
1 EV = [nR,h,, + 0.30p(R.2-R,.>)h,] * (0.0043)
Where:
R; = radius of sandpack in inches
R., = radius of well casing in inches
h, = height of sandpack in inches
" h,, = water depth in inches

0.0043 = gal/in® :
and filter pack porosity is assumed as 30%, or

Volume in casing =

- 1(0.0043 gal/in’)(p)(12 in/f)R:A)(Wh)
: "‘Where:- . | |

-~ R, =radius of casing in inches, and
. Wy, = water column height in feet

. Vol in sandpack =" : :
(0 0043 gal/m3)(p)(12 in/ft)(Rb2 - RcZ)(Wh)(O 30) _

(1f Whis less than the length of the sandpack), _or-

"Vol. in sandpack = :
: »’(0 0043 gal/in3)(p)(12 m/ﬁ)(RbZ RcZ)(Sh)(O 30)

' (1f Whi is greater than the length of the sandpack)
where

Rb= radlus of the borehole and
Sh = length of the sandpack.

Show this calculation in the comments section.

4 Radford Army Ammunition Plant

: MWP Addendum No. 18
SWMU 41

Appendix A - SOP 10.2



A AT A o

—
o

—
f—

12.
13.
1
15.
16.
17.

18.
19.
20.

PUMP RATE: Record pump rate;

TOTAL PUMP TIME: Record total purge time and volume;

WELL WENT DRY? Write “YES” or “NO”; _

PUMP TIME: Record pump time that made the well go dry;

VOLUME REMOVED: Record the volume of water (gal) removed before the well went dry;
RECOVERY TIME: Record the time required for the well to refill; |

PURGE AGAIN?: Answer “YES” or “NO”;

TOTAL VOL. REMOVED: Record the total volume of water (in gallons) removed from the well;
CAL REF.: Record the calibration reference for the pH meter;

. TIME: Record time started (INITIAL T(0)), 2 times DURING the samphng and the time samplmg

ended (FINAL);

. pH: Record the pH at start of sampling (INITIAL), twwe DURING the sampling, and at the end of

sampling (FINAL);

"TEMP: Record the water temperature (Celsius) at the start of sampling, twice DURING the

sampling, and at the end of sampling (FINAL);

COND: Record the conductivity of the water at the start of sampling, twice DURING the sampling,
and at the end of sampling (FINAL);,

D.O.: Record the dissolved oxygen level in the water at the start of sampling, twice DURING the
sampling, and at the end of sampling (FINAL);

TURBIDITY: Record the readings from the turbidity meter (nephelometer) and units at the start of

sampling, twice DURING the sampling, and at the end of sampling (FINAL);

ORD: Record the oxidation/reduction (RedOx) potential of the water sample at the start of sampling,
twice DURING the sampling, and at the end of sampling (FINAL);

HEAD SPACE: Record any positive readmgs from organic vapor meter readmg taken in well
headspace before sampling; .

NAPL: Record the presence and thickness of any non-aqueous phase liquids (LNAPL and DNAPL)
COMMENTS: Record any pertinent information not already covered in the form; and
SIGNATURE Sign the form.

3.4 FIELD CALIBRATION FORMS (REFER TO FORM 10.2-E)

1.

2
3,
4

wn

R_ecord time and date of calibration;

Record calibration standard reference number;
Record meter ID number;

Record initial instrument reading, recalibration readmg (if necessary), and final calibration reading
on appropnate line;

Record value of reference standard (as required);

'COMMENTS: Record any pertinent information not already covered on form; and
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7. SIGNATURE: Sign form. | | o |
s o
Not appligable. } | | ' A :
IM| -
NQﬁe-_ | | X - |
H6.0 REFERENCE : II

USEPA. 1991. User's Guide to the Contract Laboratory Program. EPA/540/O-91/002 Directive
9240.0-01D, Office of Emergency and Remedial Response, January. : _
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FIELD PARAMETER/LOGBOOK FORM 10.2-a
SOIL AND SEDIMENT SAMPLES

HIGH CONCENTRATION EXPECTED? HIGH HAZARD?

- INSTALLATION/SITE . ' ' AREA -

INST NAME FILE NAME

' SAMPLE MATRIX CODE SITE ID
ENV. FIELD SAMPLE IDENTIFIER

DATE MM/DD/YY) _/_/ TIME AM PM SAMPLE PROGRAM
DEPTH (TOP) DEPTH INTERVAL UNIT
SAMPLING METHOD:

SPLIT SPOON _ AUGER __ SHELBY TUBE ___ SCOOP ___ OTHER

CHK ANALYSIS SAMPLE CONTAINER = NO. REMARKS

TOTAL NUMBER OF CONTAINERS F OR SAMPLE__

DESCRIPTION OF SITE AND SAMPLE CONDITIONS

SITE DESCRIPTION:
SAMPLE FORM ' COLOR : ODOR
PID (HNu)_ . - UNUSUAL FEATURES '

| WEATHER/TEMPERATURE

SAMPLER




FIELD PARAMETER/LLOGBOOK FORM 10.2-b

GROUNDWATER AND SURFACE WATER SAMPLES | | .
HIGH CONCENTRATION EXPECTED? ' HIGH HAZARD?
INSTALLATION/SITE __ AREA
INST CODE FILE NAME ' SITE TYPE.
SITE ID FIELD SAMPLE NUMBER -~
DATE (MM/DD/YY) _/_/__ TIME AM PM SAMPLE PROG.
DEPTH (TOP) DEPTH INTERVAL UNITS

‘SAMPLING MEASUREMENTS

CAL REF. pH TEMPERATURE °C CONDUCTIVITY REDOX
DISSOLVED OXYGEN ___ TURBIDITY _____ OTHER

' CHK  ANALYSIS  SAMPLECONTAINER NO.  REMARKS

TOTAL NUMBER OF CONTAINERS FOR SAMPLE ____ -

. - DESCRIPTION OF SITE AND SAMPLE CONDITIONS
SITE DESCRIPTION | | ’
. SAMPLING METHOD
~© SAMPLE FORM _ ’ COLOR ODOR
" PID (HNu) | ' |
UNUSUAL FEATURES._ o
| WEATHER/TEMPERATURE_ _ SAMPLER __




EXAMPLE MAP FILE LOGBOOK FORM 10.2-c
SURFACE WATER, SOIL, AND SEDIMENT SAMPLES

SITE ID - POINTER

DESCRIPTION/MEASUREMENTS
SKETCH/DIMENSIONS :

MAP REFERENCE

COORDINATE DEFINITION (X is _ Yis_ )

COORDINATE SYSTEM __ | SOURCE ACCURACY

X-COORDINATE Y-COORDINATE _UNITS

ELEVATION REFERENCE__

" ELEVATION SOURCE __ ACCURACY ELEVATION
UNITS ' ‘ '

SAMPLER



EXAMPLE MAP FILE AND PURGING LOGBOOK FORM 10.2-d

GROUNDWATER SAMPLES

WELL COORD. OR ID SAMPLE NO.

WELL/SITE DESCRIPTION '

X-COORD.__ -~ Y-COORD. ELEV. UNITS
DATE___/ /___ TIME AIR TEMP.

WELL DEPTH ___FT. IN. CASINGHT.____FT.___IN.
WATER DEPTH __FT. IN. WELL DIAMETER IN.

WATER COLUMN HEIGHT FT. IN. SANDPACKDIAM.____IN.
EQUIVALENT VOLUME OF STANDING WATER : - (GAL) (L)
VOLUME OF BAILER (GAL) (L) or PUMP RATE (GPM) (LPM)
TOTAL NO. OF BAILERS (5 EV) or PUMP TIME MIN.
WELL WENT DRY? [Yes] [No] NUM. OF BAILERS or PUMP TIME
VOL. REMOVED (GAL)(L) RECOVERY TIME

PURGE AGAIN? [Yes] [No] ~ TOTAL VOL. REMOVED (GAL) (L)

DATE & TIME - QUANTITY | TIME pH Cond Temp ORD Turb DO
C REMOVED | REQD ’ .

Character of water
(color / clarity /
odor / partic.)

(before)

(during)

(during)

(during -

(after)

- COMMENTS
| - SIGNATURE




EXAMPLE FIELD CALIBRATION FORM 10.2-¢ .
FOR pH, CONDUCTIVITY, TEMPERATURE, TURBIDITY,
ORD, AND DISSOLVED OXYGEN METERS

INITIAL CALIBRATION 'FINAL CALIBRATION
DATE: . DATE:
TIME: . ‘ TIME: -
pH METER CALIBRATION

CALIBRATION STANDARD REFERENCE NO:

METER ID

pH STANDARD INITIAL READING | RECALIB. READING FINAL READING
7.0 '

10.0

4.0

CONDUCTIVITY METER .CAL]BRATION

CALIBRATION STANDARD REFERENCE NO:

METER ID

COND. STANDARD | INITIAL READING | RECALIB. READING FINAL READING

TEMPERATURE METER CALIBRATION

METER ID

TEMP. STANDARD - INITIAL READING RECALIB. READING - FINAL READING

ICE WATER .

BOILING WATER

| OTHER

: ()f



CALIBRATION STANDARD REFERENCE NO:

EXAMPLE FIELD CALIBRATION FORM 10.2-¢
FOR pH, CONDUCTIVITY, TEMPERATURE, TURBIDITY,

ORD, AND DISSOLVED OXYGEN METERS

TURBIDITY METER CALIBRATION

" METER ID_ '
STANDARD INITIAL READING | RECALIB. READING FINAL READING
" ORD METER CALIBRATION
CALIBRATION STANDARD REFERENCE NO:
METER ID
STANDARD INITIAL READING | RECALIB. READING FINAL READING
DISSOLVED OXYGEN METER CALIBRATION
CALIBRATION STANDARD REFERENCE NO: |
 METERID__
STANDARD INITIAL READING | RECALIB. READING | FINAL READING

| ‘ CCMMENTS

SIGNATURE




STANDARD OPERATING PROCEDURE 10.3
BORING LOGS

[1.0 INTRODUCTION | R , ||

. The purpose of this standard operating prOcedure (SOP) is to describe the methods to be followed for
- classifying soil and rock, as well as preparing borehole logs and other types of soil reports

2.0 MATERIALS

The following equipment is required for borehole logging:

" HTRW ENG Form 5056-R and 5056A-R boring log forms;

Daily inspection report forms;

~Chain-of-custody forms;

Request for analysis forms;

- ASTM D 2488 classification flow chart;

Soil and/or Rock color'che,rt (i.e., Munseli®);
Grain size and roundness chart;
Graph paper; '

Engineer's scale;

- Previous reports and boring logs;

Pocketknife or putty kmfe

‘ Hand lens;

Dilute hydrochlonc acid (10% volume)
Gloves;

Personal protective clothing and equipment, as descnbed in work plan addenda health and safety
plan; ,

- Photoionization detector or other appropnate momtormg equlpment per 51te-spec1ﬁc health and. '

safety plan; and

~ Decontamination supplies (SOP 80.1).
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|3.0 PROCEDURE : - S - I

Each boring log should fully descnbe the subsurface enwronment and the procedures used to obtain this . -
descnptxon : '

Boring logs should be prepared in the field on USACE Engineer Form 5056-R and 5056-R. Logs should be
recorded in the field directly on the boring log form and not transcribed from a field book.

A “site geologist” should conduct borehole loggmg and soil/rock 1dent1ﬁcatxon and descrlptxon or other
professional trained in the identification and description of soﬂ/rock. .

/3.1 BORING LOG INFORMATION
As appropriate, the following information should be recorded on the boring log dunng the course of dnlhng
and samphng activities: :

e Project 1nformat10n including narne locationv and project number;
e Each boring and well should be uniquely numbered and located on a sketch map as part of the log;

_ . Type of exploration; - _

k_o Weather conditions including events that could affect subsurface c‘onditions-. N -

.o _Dates and times for the start and completion of borings, with notations by depth for crew shifts and .
- md1v1dual days; : : :

- Depths/heights in feet and in decimal fractions of feet

* Descriptions of the drllhng equipment including rod size, bit type, pump type, ng manufacturer and
" "model, and dnllmg personnel;

. Drilling sequence and descriptions of cas1ng and method of 1nsta11at10n,
.. Descnpnon and identification of soils in accordance with ASTM Standard D 2488;
° - Descrlptlons of each intact soil sample for the parameters identified in Section 3. 2;

Y Descriptions and classification of each non-intact sample (e.g., wash samples, cuttmgs auger flight '
samples) to the extent practicable;

- Description and identification of rock;"
. ' DCSCI'lptIOH of rock (core(s)) for the parameters identified in Sectlon 3.7

e - Scaled graphlc sketch of the rock core (included or attached to log) accordmg to the requ1rements ,
~ identified in Section 3.7; ' _ . ’

e thhologlc boundaries, with notations for estimated boundanes '

. Depth of water first encountered in drilling, with the method of ﬁrst deterrmnauon (any d1st1nct
_ water level(s) below the first zone will also be noted);

.. Interval by depth for each sample taken, classified, and/or retamed with length of sample recovery
- and sample type and size (diameter and length);

- o Blow counts, hammer weight, and length of fall for driven samplers;
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e Rateof rock coring and associated rock quality designation (RQD) for intervals cored;
. Drilling fluid pressures, with driller’s comments;

s Total depth of drilling and sampling; |

¢ Drilling fluid losses and gains should be recorded;

. Significant color changes in the drilling fluid returned;

& Soil gas or vapor readmgs with the interval sampled with lnformatlon on instrument used and

calibration; N :
¢ Depth and description of any in-situ test performed; and

e - Description of other field tests conducted on soil and rock samples.

3.2 SOIL PARAMETERS FOR LOGGING

In general the followmg soil parameters should be included on the boring log when appropriate:

. Identlﬁcatlon per ASTM D 2488 with group symbol; .
* Secondary components with estlmated percentages per ASTM D 2488,
. e Color; »
e Plasticity per ASTM D 2488;
o Density of non-cohesive soil or consistency of cohesive soill;
T Moisture condition per ASTM D 2488 (dry, moist, or iuvet);

e Presence of organic material;

s o Cementation and HCL reaction testing per ASTM D 2488;

| _ . Coarse-gmmed particle description per ASTM D 2488 1nc1udmg angularity, shapes and color,
~ e Structure per ASTM D 2488 and orlentation
e Odor, and

~e Depositional environment and formation, if known. "

ASTM D 2488 categorizes soils into 13 basic groups with distinct geologic and engineering properties

- based on- visual-manual identification procedures The following steps are required to classify a soil -

sample

1. Observe bas1c properties and characteristics of the soil. These mclude gram size grading and dis-
© . tribution, and influence of moisture on ﬁne-gramed soil.

3 Assign the s011 an ASTM D 2488 claSS1ﬁcat10n and denote it by the standard group name and"

symbol.

‘3. Providea _written desc'ription to differentiate between soils in the same group if necessary.

~ Many soils have characteristics that are not clearly associated with a specific soil group. These soils might

be near the borderline between groups, based on particle distribution or plasticity characteristics. In such a
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case, assigning dual group names and symbols (e.g., GW/GC or ML/CL) might be an appropriate method of
describing the soil. The two general types of soils, for which classification is performed coarse- and fine-

grained soils, are discussed in the following sections.
3.3 COURSE-GRAINED SOIL IDENTIFICATION

- For soils in the coarse-grained soils group, more than half of the material in the soil matrix will be retained
by a No. 200 sieve (75-pm).

1.

Figure 10.03a isa ﬂowchart for identifying coarse-grained soils by ASTM D 2488.

34 FINED-GRAINED SOIL IDENTIFICATON - .
- 'Ifone-half or more of the material will passa No. 200 sieve (75 um), the soil is 1dent1ﬁed as ﬁne-gramed :

‘\ 1,'
- 2. Classification of fine gramed soils uses the follow1ng symbols:

trast, the symbol S is used when the estimated percentage of sand is greater than the percentage of

' Modrfymg symbol W indicates good representatlon of all part1c1e sizes.

* The symbol W or P is used only when there are less than 15% fines ina sample.
Modifying symbol M is used if fines have little or no plasticity (silty).

Coarse-grained soils are identified on the basis of the following:

a) Grain size and distribution; |

b) Quantrty of fine-grained material (1 e, siltand clay as a percentage) and
¢) Character of fine-grained materlal

The following symbols are used for classification:

Basic Symbols Modifying Symbols

G = gravel .- W =well graded
S sand P = poorly graded
M = with silty fines
. C = with clayey fines

1l

The following basic facts apply to coarse-grained soil classification.

The basic symbol G is used if the estimated percentage of gravel is greater than that for sand. In con-

gravel.

Gravel ranges in size from 3-inch to 1/4-inch (No. 4 sieve) diameter. Sand ranges in size from the '
- No. 4 sieve to No. 200 sieve. The Grain Size Scale used by Engineers (ASTM Standards D 422-63

and D 643-78) is the appropriate method to further classify grain size as speclﬁed by ASTM D 2488.

Modifying symbol P indicates that there is an excess or absence of pamcular sizes.

Modifying symbol C is used if fines have low to high plasticity (clayey).

Fme-gramed sorls are classified based on dry strength, d11atancy, toughness, and p1ast1c1ty
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~ Basic Symbols ' Modifying Symbols
M = silt(ronplastic) L = low liquid limit (lean)
'C = clay (plastic) H = high liquid limit (fat)
O = organic :
Pt = peat

3. The following basic facts apply to fine-grained soil classification:

e The basic symbol M is used if the soil is mostly s11t while the symbol C apphes if it consists
mostly of clay. ,

4. Use of symbol O (group name OL/OH) indicates that organic matter is present in an amount

sufficient to influence soil properties. The symbol Pt indicates soil that consists mostly of organic
material. :

- & Modifying Syrnbols (L and H) are based on the following hand tests conducted on a soil sample:
— Dry strength (crushing resistance). o |
— Drlatancy (reaction to shaking)

o — Toughness (consistency near plastic limit).

e Soil desrgnated ML has little or no plastrclty and can be recogmzed by shght dry strength, quick
.. dilatency, and slight toughness.

e CL indicates soil with slight to medium plasticity, which can be recogmzed by medium to high dry
strength, very slow dilatancy, and medium toughness. -

Criteria for describing dry strength per ASTM D 2488 are as follows:

Description Cnterra

- None ) .. Dry sample crumbles into powder with pressure of handling '
Low = : Dry sp_ecrmen crumbles into powder with some finger pressure |
) | Medium - Dry specimen breaks into pieces or crumbles with considerable finger pressure
High " ' Dry specimen cannot be broken with finger pressure but will break into pieces between
thumb and a hard surface :
Very high . Dry specimen cannot be broken between the thumb and a hard surface stiffness
Criteria for describing dilatancy per ASTM D 2488 are as follows: o
. None v No visible change in the sample o
" Slow _ - Water appears slow on the surface of the sample during shakmg and does not drsappear

or dlsappears slowly upon squeezing

.~ Rapid Water appears quickly on the surface of the sample durmg shaking and d1sappears'

quickly upon squeezmg _
Cntena for descnbmg toug}mess per ASTM D 2488 are as follows
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. Description Criteria

Low - Only slight pressure is requlred to roll the thread near the plastlc limit and the thread and ,
' ~ lump are weak and soft ~

Medium = Medium pressure is required to roll the thread to near the plastlc limit and the thread and ,b
' . lump have medium stiffness

High Cons1derable pressure is required to roll the thread to near the plastic limit and the thread .
' and lump have very high stiffness : ~

Flgure 10.03b is a flowchart for identifying fine-grained soils by ASTM D 2488.

3.5 DENSITY AND CONSISTENCY

Relative density for coarse-grained soils and consistency for fine-grained soils can be estimated using
standard penetration test blow count data (ASTM D 1586). The number of blows required for each 6 inches
of penetration or fraction thereof is recorded. If the sampler is driven less than 18 inches, the number of
blows per each complete 6-inch interval and per partial interval is recorded. '

For partial increments, the depth of penetration should be recorded to the nearest 1 inch. If the sampler B
advances below the bottom of the boring under the weight of rods (statlc) and/or hammer then this ©
information should be recorded on the log. ‘

~The followmg are some “rule-of-thumb” guidelines for descnbmg the relative dens1ty of coarse-grained
s011s

Blow Count Relative Density for Sand

04 Very loose
4-10 Loose
10-30 Medium dense.
: 30-50 @ Dense -
- >50 ~ VeryDense

The following are some “rule-of-thumb” guidelines for describing the consistency of ﬁne—gl'ained soils:

Blow '-Consistency
Count . forClays =~ Descri ptlon |
0-2 : Very Soft Sample sags or slumps under its own weight | \
24 o Soft - | Sample can be pmched in two between the thumb and forefmger ‘ :
4-8 Medinrn 'Stiff " Sample can be easily 1mprmted with ﬁngers ' |
o 8;_16 o Stiﬁ' o Samplevcan be. imprinted only wrth considerable pressure of fingers
| '16—32 .‘ | Very Stiff : | Sample can be imprinted very slightly with ﬁngers '

532 ' ~ Hard ‘ ' Sample cannot be imprinted with fingers; can be pierced with pencil
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3.6. OTHER DESCRIPTIVE INFORMATION

The approximate percentage of gravel, sand, and fines (use a percentage estimation chart) should be
recorded per ASTM D 2488 as follows: : .

'Modiﬁers : Descriptions

Trace - Less than 5%
Few . 5%-10%
Little ' 15%-25%
- Some - 30%45%
- Mostly - 50%-100%

Color/dlscoloration should be recorded and described using a soil color chart, such as the Munsell® So11
~Color Charts. A narrative and numerical description should be given from the color chart, such as Brown 10
YR, 5/3 (Munsell®). Odor should be descrlbed if organic or unusual :

. Plasticity should be described as follows:
- Description . - Cntena

o Non-plastic - A 1/8-inch thread cannot be rolled at any water content
"~ Low - Thread can barely be rolled and lump cannot be formed when drier than plastlc limit,

Medium Thread is easy to roll; plastic limit can be reached with little effort and lump crumbles
~ when drier than plastic limit.
High Considerable time is required to reach the ‘plastic hrmt and lump can be formed without

crurnbhng when drier than plastic limit

Moisture condition should be recorded as dry (absence of m01sture) moist (damp but no v1s1b1e 'water) or
wet (ws1b1e ﬁ'ee water) . .

~ Cementation should be recorded (carbonates or silicates) along with the results of HCL reaction testing

~ The reaction with HCL should be described as none (no visible reaction), weak (some reaction W1th slowly
.forming bubbles) or strong (violent reaction with bubbles forming 1mmed1ately)

Particle descnptlon mformation for coarse-grained soil should be recorded where appropriate per ASTMD -
2488 including maximum particle size, angularity (angular, subangular, subrounded, or rounded) shape _
. (flat, elongated or flat and elongated), and color. '

| . 'Stl'ucture (along with orientation) should be reported using the following ASTM D 2488 descriptions:

Description - Criteria - '
Stratified = Alternating layers of varying material or color with layers greater than 6 millimeters thlck

Laminated  Alternating layers of varying material or color with layers less than 6 millimeters thick
" Fissured - Breaks along definite planes of fracture with little resistance :
.~ Slickensided = Fracture planes that appear polished or glossy, can be str1ated
~ Blocky Inclusion of small pockets of different soils

. Homogeneous Same color and appearance throughout

3.7 ROCK CORE PARAMETERS FOR LOGGING

In general, the following parameters should be included on the boring log when rock coring is conducted:
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e Rock type;
e Formation; | .
e Modifier Ydenoting variéfy;
°. Beddmg/bandmg characteristics;
. Color
e Hardness; '
e Degree of cementation;
e Texture; B
e Structure and orientation; |
¢ Degree of weathering;
) Solutlon or void conditions _
' . Primary and secondary permeability 1nc1udmg estimates and rationale; and

. & " Lost core mterval and reason for loss.

A scaled grapliic sketch of ihe core should provided on or attached to the log, denoting by depth, location,
orientation, and nature (natural, coring-induced, or for fitting into core box) of all core breaks. Where
fractures are too numerous to be shown individually, their location may be drawn as a zone.

The RQD values for each core interval (run) should be calculated and mcluded on the bonng log The |

method of calculating the RQD is as follows per ASTM D 6032:

' RQD [2 length of mtact core pieces > 100 mm (4-1nches)] X 100%/total core length
3.8 PROCEDURES FOR ROCK CLASSIFICATION

For rock classification record mineralogy, texture, and structural features (e.g., biotite and quartz fine grains, -
foliated parallel to relict bedding oriented 15 to 20 degrees to. core axis, joints coated with iron oxide). -

~ Describe the physical characteristics of the rock that are important for engineering considerations such as -
. fracturing (mcludmg mlmmum, maximum, and most common and degree of spacmg) hardness, and. -

weathenng
1. The following is to be used eis a guide for assessing ﬁ-acuinng: , '
AEG Fraéturing- Spacing '

"Crushed =~ upto0.1 foot

‘Intense - . 0.1-0.5 foot -
Moderate - 0.5 foot-10 feet
Slight 1.0 foot—3.0 feet

. Massive =~ >3.0 feet
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2. Record hardness using the followmg guidelines:

Hardness Criteria
Soft Reserved for plastic material
Friable =~ Easily crumbled by finger
pressure
Low _ Deeply gouged or carved with pocketknife
" Moderate * Readily scratched with knife; scratch leaves heavy trace of dust
Hard Difficult to scratch with knife; scratch produces little powder and
: : is often faintly visible :
Very Hard Cannot be scratched with knife
3. Describe weathering using the following guidelines:
Weathering Decompeosition : ' Discoloration Fracture Condition
Deep Moderate to complete alteration of minerals | Deep and thorough - | All fractures extensive]y coated
) : feldspars altered to clay, etc. ' with oxides, carbonates, or clay
Moderate . . Slight alteration of minerals, cleavage Moderate or localized and Thin coatings or stains
' surface lusterless and stained - intense ' :
‘Weak . No megascopic alteration of minerals Slight and intermittentand | Few strains on fracture surfaces
Fresh Unaltered, cleavage, surface glistening

39 PROCEDURE FOR LOGGING REFUSE

.~ The followmg procedure applies to the logging of subsurface samples composed of vanous ‘materials in -
" addition to sorl as may be collected from a landfill or other waste dlsposal site. - :

' 1. - Observe refuse asitis brought up by the hollow stem auger, bucket auger, or backhoe

2. Ifnecessaxy place the refuse ina plastic bag to examine the sarnple
3. Record observations accordmg to the followmg criteria:

e | Composrtlon (by relat1ve volume), e.g., paper, wood, plastic, cloth, cement, or consiructlon debrls
“Use such terms as “mostly” or “at least half.” Do not use percentages
e Moisture condltlon dry, morst, or wet; '_ v . o
o State of decomposrtlon highly decomposed, moderately decomposed shghtly decomposed, etc.;

e Color: obwous mottling and/or degree of mottling;

e Texture: spongy, plastlc (cohesrve), friable; -

"ov Odor; -

9 . R Radford Army Ammunition Plant
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o Combustible gas readings (measure down hole and at surface); and - g

- e Miscellaneous: dates of periodicals and newspapers, ability to read prmted matenals, degree of -

dnllmg effort (easy, difficult, and very dlfﬁcult)

3.10 SUBI\'HTTAL REQUIREMENTS

Each original boring log should be submitted to the Contracting Ofﬁcer Representative (CRO) after
completion of the boring. When a monitoring well will be installed in a boring, the bormg log and well.
mstallatlon diagram should be submitted together.

4.0 MAINTENANCE

“Not applicable.

[5.0 PRECAUTIONS | ' I | ]

_ ’Not applicable. :

_'|!6.0REFERENCES - . ﬂ

- ASTM Standard D 1586-84 ( 1992) 1992, Standard Test Method for Penetratzon T est and SpIzt—BarreI |

Sampling of Soils.

) ASTM Standard D 2488-93. 1993 Standard Practzce for Description and Identtf cation of Sozls stual— '

Manual Procedure).

ASTM Sta.ndard D 5434-93. 1993. Gwde for Fi zeId Logglng of Subswface Exploratzons of Sozl and Rock.
“ASTM Standard D 6032-96. 1996. Standard Test Method for Determznzng Rock Quality Deszgnatzon

' (RQD) of Rock Core.
E : Compton, R. R. 1962. Manual of Field Geology John Wiley & Sons, Inc New York.

USACE. 1998. Monitoring Well Design, Installation, and Documentatzon at Hazardous Toxzc and

Radioactive Waste Sites. EM 1110-1-4000, 1, November.

US. Department of the Interior. 1989. Earth Manual. Water and Power Resources Service, Washington,

- DC.
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GROUP SYMBOL - GROUP NAME
Well—graded — GW <15% sand Well—graded . gravel
—— >15% sand Well—graded gravel with sand
<5% fines »
Poorly graded GP ? <15% sand Poorly graded gravel _
. >15% sand Poorly graded gravel with sand
. Well—graded fines = ML or MH GW—GM< <15% sand Well-graded gravel with silt
GRAVEL : ' >15% sand - Well—graded gravel with silt and sand
% gravel > 10% fines— fines CL or CH GW-GC < <15% sand Well—-graded gravel with clay
% sand ' 215% sand Well-graded gravel with clay and sand
' - Poorly graded fines ML or MH GP—GM< <15% sand Poorly graded gravel with siit
: / : >15% sand Poorly graded gravel with silt and sand
fines CL or CH GP—GC< <15% sand ———— Poorly graded gravel with clay
' : : 215% sand Poorly graded gravel with clay and sand
. - fines = ML or MH GM <15% sand ——— Silty gravel
>15% ﬁnes< ' T~ >15% sand Silty gravel with sond
fines = CL or CH GC <15% sand Clayey gravel
T 215% sand Clayey gravel with sand
Well—graded : SwW < <15% gravel Well-graded sand '
$5% fmes< ~ 215% gravel Well—-graded sand with gravel
Poorly graded SP <15% gravel Poorly graded sand
_\ >15% gravel Poorly graded sand with grdvel
fines = ML or MH SW—_SW< <15% gravel Well-graded sand with silt
Well— grdded >15% gravel - Well—-graded sand with silt and gravel
SAND f‘nes CL or CH SW-SC< <15% gravel Well—graded sand with clay
% sand > 10% fines . ' 215% gravel Well—graded sand with clay and gravel
% gravel . fines ML or MH SP-SM< <15% gravel Poorly graded sand with silt
Poorly graded< S 215% gravel Poorly graded sand with silt and gravel
fines CL or CH SP-SC < <15% gravel Poorly graded sand with clay
. >15% gravel Poorly graded sand with clay and gravel
, fines = ML or MH M~ <15% gravel Silty sand
215% fines < T~ 215% ' gravel Silty sand with gravel
, fines CL or CH sC <15% gravel Clayey sand
v o \ >15% gravel Clayey sand with gravel
NOTE: PERCENTAGES ARE BASED ON ESTIMATING AMOUNTS OF FINES,
SAND, AND GRAVEL TO THE NEAREST 5%. RF AAP FIGURE 10.03a
MASTER WORK PLAN :
: FLOW CHART FOR
Date: Prepared By: )
06/13/01 URS Corp./DRT : lDENTIFYING
COARSE-GRAINED
Scale: Flle Name: SOl LS }
NO SCALE :\... VP XX.0
SOURCE: ASTM D 2488 Pl Figure X
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NOTE:

ML

MH
b : ' % sand 2> % of gravel
230% plus No. 2
’ % sand <. 7% of gravel
_ <30% plus No. 200 < <15% plus No. 200
OL/OH - '

GROUP NAME

<30% plus No.

200 ? <15% P|US NO 200

230% plus No.

o % sand 2 % of gravel
200 < '
. 2% sand < % of gravel

15 - 257 pIUS No. 200 i:

% sond < % gravel
' ? <15% gravel ——~
' 215% grave!
T’ <15% sand
: 215% sond

Lean clay

% sand > 7% gravel—— Lean clay with sand

Lean clay with gravel

Sandy lean clay »
Sondy lean clay with gravel
Gravelly lean clay

Gravelly leon cloy with sand

. 200 < <15% plus No. 200

<30% plus No

230% blus No

15 — 25% plus No. 200 ?

Silt
% sand > % grave! Silt with sand
7% sand < % gravel Silt with gravel
?: < 15% gravel Sandy silt -
2 15% gravel- Sandy silt with grcvel
<: < 15% sand Gravelly silt
2 157 sand

Gravelly silt with 'sand

. _-% sond > % of gravel
. 200 <
S % sand < % of gravel
<30% plus No. 200 <”<15% plus No. 200

: % sand 2 7% of gravel
2307 plus No. 2
. : : % sond < % of gravel

15 — 25% pius No. 200 ?: % sand > % gravel
T <15% gravel
>15% gravel
T <15% sand
215% sond

-~ Fat clay

Fot clay with sand

Fat clay with gravel

Sandy fat clay

Sandy fat clay with grovel
Gravelly fat clay

Gravelly fat clay with sond

7% sand < % gravel

_<30% plus No. 2

? <15% gravel
B >15% gravel

< <15% plus No. 200 _— : _
15 — 25% plus No. 200 T % sand > % gravel—— Elastic silt with sand
< —< <15% sand
o 2157 sand

Elastic silt

Elostic silt with grovel

Sandy elastic silt

Sandy elastic silt with gravel
Gravelly elastic silt

Cravelly elastic silt with sand

% sand < % gravel

% of grovel

' 7% sand 2> ,
. 200 < o
_ %.sand < % of gravel

230% plus No

5 —'25% plus No. 200 ? % sand > 7% gravel

< <15% gravel
>15% gravel

Organic soil

Organic soil with sand .
Organic soil with gravel

Sandy organic soil

Sandy organic soil with gravel |

% sand < % gravel

, Z. ( —<: <15% sand ——————— Gravelly organic soil
- ’ , 215% sand ———— = Gravelly orgonic soil with sand
PERCENTAGES ARE BASED ON ESTIMATING AMOUNTS OF FINES ‘
SAND, AND GRAVEL TO THE NEAREST 5%. RFAAP FIGURE 10.03b
MASTER WORK PLAN ’ : '
D’ : — T - FLOW CHART FOR
ate: repare :
06/13/01 URS Corp.IDRT ) EIDENTIFYING
Scale: Fite Name: FIN -GRAINED SO"'S
P:\...\Figure XXX.x..

SOURCE: mmea
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o STANDARD OPERATING PROCEDURE 10.4
: ’ - CHAIN-OF-CUSTODY FORM
1.0 SCOPE AND APPLICATION ' I

The purpose of this standard operating procedure (SOP) is to delineate protocols for use of the chain-of-
custody form. An example is provided as part of this SOP. Other formats with similar levels of detail are
acceptable.

2.0 MATERIALS

¢ Chain-of-custody form; and

e Indelible ink pen.

3.0 PROCEDURE

Record the project name and number.
Record the project contact’s name and phone number.
Print sampler’s names in “Samplers” block.
Enter the Field Sample No. '
Record the sampling dates for all samplés.

 List the sampling times (military format) for all samples.
Indicate, “grab” or “coniposite” sample with an “X.”

Record matrix (e.g.‘, aqueous, soil). -

¥ o N Y kW N

List the analyses/container volume across top.

. Enter the total number of containers per Field Sample No. in the “Subtotal” column.

— e
—_ O

. Enter total number of containers submitted per analysis requested

—
%)

. State the carrier service and airbill number, analytical laboratory, and custody seai numbers.

—
w

. List any comments or special requests in the “Remarks” section.

. Sign, date, and time the “Relinquished By” section when the cooler is relinquished to the next party.

—
S

. Upon completioh of the form, retain the shipper copy and place the forms and the other copies in a
zip seal bag to protect from moisture. Affix the zip seal bag to, the inside lid of the sample cooler to
be sent to the des1gnated laboratory -

—
W
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4.0 MAINTENANCE 4 ~ — v . .

Not applicable.

||5.0 PRECAUTIONS ) : : _ - : II -

None.

‘j 6.0 REFERENCES - . _ _ H '

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPA/540/P-90/006,‘ Directive |
9240.0-06, Office of Emergency and Remedial Response, Washington, DC, December 1990.

USEPA. 1991. User's Guide to the Contract Laboratory Program.. EPA/540/0-91/002, Directive |
9240.0-01D, Office of Emergency and Remedial Response, January 1991.

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPNGOO/R—98/018, QA/RS, g
. Final, Office of Research and Dchlopm_ent, Washington, D.C. T e
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EXAMPLE CHAIN-OF-CUSTODY FORM

FIGURE 10.4-a

Project Project Name Matrix A N A L Y E S LAB:
Number - '
Project Contact (Name and Phone Number) - AIRBILL No:
Samplers: Courier:
Field Date. | Time . clc S | REMARKS -
Sample No. | (MM-DD-YY) ol T u »
. m| a b
' ' plb t

o

t .

a

1

TOTAL ]
—
Relinquished by: Date/time - Received by: Relinquished by: Date/Time Received by:
Relinquished by:: Date/time Received by: Date/Time Remarks
: (for lab) : :




STANDARD OPERATING PROCEDURE 20.1
MONITORING WELL INSTALLATION

| 1.0 SCOPE AND APPLICATION | - 1

The installation of monitoring wells is contingent upon the existing conditions at the project site. The
purpose of this standard operating procedure (SOP) is to delineate the quality control measures required to
ensure the accurate installation of monitoring wells. For a particular site investigation, the associated work
~ plan addenda should be consulted for specific installation instructions. The term “monitoring wells”,
- used herein is defined to denote any environmental sampling well.

2.0 MATERIALS

21 DRILLING EQUIPMENT

e Approprlately sized drill rig adequately equipped with augers, bits, drill stem, etc; _
* e Steam cleaner and approved source water for decontarmnatron of drilling equipment, etc.;

' * Source of approved water;

~ o Photoionization detector or other appropriate momtormg 1nstrument per the s1te-spec1ﬁc Health and ‘ |

Safety plan;
: o Water level indicator (electrical);
- o . Weighted steel tape nleasure

e Steel drums and other appropriate contamers for mvestlgatlon-denved materials (dnll cuttmgs '
- - contaminated PPE, decontamination solutions, etc.); '

"o Absorbent pads and/or logs
. Personal protective equipment and clothmg (PPE) per s1te-spec1ﬁc health and safety plan and

- 5 - Decontamination supphes, pad with heavy plastlc sheeting (SOP 80. 1)

2.2 WELL INSTALLATION MATERIALS

~ Technical information on all installed materials (screens riser pipe, filter pack, bentomte cement, etc. ) and ) :

~ representative samples of the proposed filter pack will be supphed to the Contractmg Ofﬁcers _'.'5'

-Representatlve (COR) before initiating well mstallanon

y '_-Well screen slot size and filter pack gradation will be determmed based on ex1stmg s1te geology before
. initiating s1te-spe01ﬁc mvesngatlons »‘

vo'_,Well screen :

Polyvinyl Chioride (PVC): JOHNSON (or equ1valent) PVC commercmlly slotted contmuous s