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DEPARTMENT OF THE ARMY 
U.S. ARMY CENTER FOR HEALTH PROMOTION AND PREVENTIVE MEDICINE 

51 58 BLACKHAWK ROAD 
ABERDEEN PROVING GROUND, MARYLAND 21 01 0-5403 

ATTENTION OF 

MCHB-TS-REH (40) 25 November 2003 

MEMORANDUM FOR Radford Army Ammunition Plant ATTN: SOSRF-OP-EQ (Jim 
McKenna), PO Box 2, Radford, VA 24 143-0002 

SUBJECT: Final Work Plan Addendum No. 16 Site Screening Process for Solid Waste 
Management Units 13,37,38,46,57,68,69,75,76 and Areas of Concern A, F, Q. 
August, 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) without comment. 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 - (4 10) 436-7722. 

FOR THE COMMANDER: 

DAVID A. REED 
Program Manager 
Environmental Health Risk Assessment 

CF: 
HQDA(DASG-HS-PE) 
USACE (CENWO-HX-H) 
USAEC (SFIM-AEC-ER) 
IMA, NERO (SFIM-NE-PW-ER) 

Readiness thru Health 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 03- f/ 
REGION Ill 

1650 Arch Street 
t 

Philadelphia, Pennsylvania 19103-2029 

B P~ G ~ ~ ~ : m d d i  
/OA ad. 5kwjnElol- 

September 8,2003 
10'24 

In reply 
Refer to 3HS 13 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Commander, 
Radford Army Ammunition Plant 
Attn: SIORF-SE-EQ (Jim McKenna) 
P.O. Box 2 
Radford, VA 24 14 1 -0099 

C.A. Jake 
Environmental Manager 

rr.4 Alliant Techsystems, Inc. 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24 14 1-0 100 

Re: Radford Army Ammunition Plant 
SWMUS 13, 37, 38, 46, 57, 68, 69, 75, & 76 
Areas of Concern A, F, & Q 
Document submittal and review 

Dear Mr. McKenna and Ms. Jake: 

The U.S. Environmental Protection Agency (EPA) has reviewed the Army's August, 
2003 revised draft Work Plan Addendum 16 for the site screening investigation of SWMUs 13, 
37, 38, 46, 57, 68,69, 75, and 76, along with Areas of Concern (AOCs) A, F, and Q, located at 
the Radford Army Ammunition Plant (RFAAP). Below, please find EPA's comment based upon 
that review: 

Section 1.6 SWMU 13 The burning ground area at R F M  is highly suspect for perchlorate - contamination. The most appropriate sampling strategy for detecting perchlorates is to analyze 
the groundwater in the vicinity of the suspect source area. The current sampling scheme for 
S'YMU 13, as proposed in WPA 16, does not address this data gap. However, the Army has 
proposed that groundwater sampling at SWMU 13 be conducted as part of a separate work plan 



CI. 

to address the issue of perchlorate contamination. This is acceptable to EPA as long as the 
sampling strategy is adequate and EPA is given the opportunity to comment on the work plan. 

This concludes EPA's review of the Army's August, 2003 revised draft Work Plan 
Addendum 16: SKWUs 13, 37, 38, 46, 57, 68, 69, 75, & 76, and AOCs A, F, and Q located at the 
RFAAP. Given the above, the referenced revised draft Work Plan is conditionally approved by 
EPA in its current form, provided that EPA's comment is satisfactorily addressed. In accordance 
with Part 11. (E)(5) of RFAAPYs Corrective Action Permit, Work Plan Addendum 16 is now 
considered final. 

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

Sincerely, 

Robert Thomson, PE 
Federal Facilities Branch 

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



28 August 03 

Mr. James McKenna 
Radford Army Ammunition Plant 
SIORF-SE-EQ 
P.O. Box 2 
Radford, VA 24141-0099 

,- 
RE: Work Plan Addendum 016 (WPA 16) 

Dear Mr. McKenna: 

This office has reviewed the referenced draft document and concurs with 
WPA 16. No revisions to the document are required. Please provide one copy of 
the Final WPA 16 document to this office on CD when completed. 

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

Sincerely, 

Mark S. Leeper 
Remedial Project Manager 

- 
cc: Norman L. Auldridge - WCRO, DEQ 

Durwood Willis - DEQ 
Robert Thompson, Region 111, U.S.EPA, 3HS13 



August 7,2003 

Radford Army Ammunition Plant 
Route 114, P.O. Box 1 
Radford, VA 241 41 
USA 

Mr. Robert Thomson 
U. S. Environmental Protection Agency 
Region I11 
1650 Arch Street 
Philadelpha, PA I91 03-2029 

Subject: Work Plan Addendum 16 Site Screening Process for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 
69, 75, 76 and Areas of Concern A, F, Q1 Radford Army Ammunition Plant EPA ID# VAI 210020730 

Dear Mr. Thomson: 

Enclosed is one certified copy of Work Plan Addendum 16 Site Screening Process for Solid Waste Management Units 
13, 37, 38, 46, 57,68, 69, 75, 76 and Areas of Concern A, F, Q, 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 Pron~otion and Preventive Medicine. 

As the Work Plan Addendum has been revised to address review comments in your June 16, 2003 letter, it is being 
submitted as a final document. The responses are enclosed as Attachment I .  

+- 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, 

Enclosure 

d o  enclosure 

c: Russell Fish, P.E., EPA Region I11 

Durwood Willis 
Virginia Department of Environmental Quality 
P. 0. Box 10009 
Richmond, VA 23240-0009 

Mark Leeper 
Virginia Department of Environmental Quality 
P. 0. Box 10009 
Richmond, VA 23240-0009 

E. A. Lohman 
Virginia Department of Environmental Quality 
West Central Regional Office 
30 19 Peters Creek Road 
Roanoke, VA 240 1 9 

03-815-124 
J McKema/J I Redder 



Tony Perry 
U.S. Army Environmental Center 
5 179 Hoadley Road, Attn: SFIM-AEC-ERP 
Aberdeen Proving Ground, MD 2 10 10-540 1 

Katie Watson 
Engineering & Environment, Inc. 
7927 Camberley Drive 
Powell, TN 37849 

Dennis Druck 
U.S. Army Center for Health Promotion and Preventive Medicine 
5 158 Blackhawk Road, Attn: MCHB-TS-HER 
Aberdeen Proving Ground, MD 2 10 10-5403 

John Tesner 
Corps of Engineers, Baltimore District 
ATTN: CENAB-EN-IJM 
10 South Howard Street 
Baltimore, MD 2 120 1 

bc: Administrative File 
J. McKenna, ACO Staff 
Rob Davie-ACO Staff 
C. A. Jake 
J. J. Redder 
Env. File 



Concerning the folloning: 
,-, 

Work Plan Addendum I6 
Site Screenitzz Process for Solid Waste Mana,oement Units 13, 37, 38, 46, 57, 68, 69, 75, 76 

=a' 
Areas o f  Concern A, F, Q 

Final 

Rudfold A~my Ammunition Plant 

I certify under penalty of  law that ttus 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 Lnformation submtted. Based on my inqulry 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. 1 am aware that there are sigmficant penalties for submitting false 
infonnat~on, including the possibility of i i e s  and imprisonment for knowing violations. 

SIGNATURE: 
PRINTED NAME: Anthony ~.,$kmner " 
TITLE: LTC, CM, Cornmanding 

Radford AAP 

SIGNATURE: 
PRINTED NAME: Anthony Miano 
TITLE: Vice President Operations 

Alliant Ammun~tion and Powder Company LLC 

03-8 15- 124 
JblcKennaIJJ Redder 



Attachment 1 
Response to USEPA Comments Dated 16 June 2003 

Received via email on  16 June 2003 
for 

Draft Work Plan Addendum No. 16 
Site Screening Process for SWMUs 13,37,38, 46,57,68,69,75,76,  and Areas A, F, and Q 

General Comments 

EPA Comment 1 
Work Plan Addendum No. 16 outlines data gaps remaining from previous investigations at the 
Solid Waste Management Units (SWMUs) or Areas of Concern (AOCs). The data gaps 
identified for each SWMU or AOC do not include analysis for cyanide. Section 3.0 of the 
Radford Army Ammunition Plant (RFAAP) Site Screening Process (SSP) (October 26, 2001) 
states, "All environmental media samples collected during the SSP will be analyzed for the full 
suite of Contract Laboratory Procedure (CLP) constituents and other constituents based on the 
findings of the Desktop Audit including additional analytes requested by EPA. The analytical 
target list will include Target Compound List (TCL) volatile organic compounds (VOCs), 
semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs) and 
dioxins (where appropriate), and Target Analyte List (TAL) inorganic chemicals, including 
cyanide." Since this is a site screening process investigation and previous investigations have 
not determined the absence of cyanide, this constituent should be analyzed for all media samples 

,, proposed at each SWMU and AOC as required by the RFAAP SSP. Please revise the Work Plan 
to include cyanide analysis for appropriate media samples proposed for each SWMU and AOC. 

Army Response 
The Work Plan Addendum will be revised t o  include cyanide analysis for appropriate 
media samples proposed for each SWMU o r  AOC. 

EPA Comment 2 
The Work Plan states that the site screening process is geared toward a screening-level evaluation 
of constituent concentrations in soil and that for t h e  purposes of this site screening process, 
groundwater is not considered an available medium for sampling It further states that an 
evaluation of  the groundwater pathway is beyond the scope of the investigation detailed in the 
Work Plan and that the RFAAP is assessing subsurface flow characteristics and constituent 
concentrations in groundwater on a site-wide, holistic basis through the implementation of Area 
Groundwater Studies. While this approach is acceptable, please note that the facilitywide 
groundwater investigation must be comprehensive enough to characterize the groundwater at the 
individual SWMUs and AOCs. EPA recognizes the complex nature (karst) of the groundwater at 
the site and will consider the groundwater concerns at individual SWMUs during review of the 
site-wide groundwater study. However, we recommend that the groundwater pathway be 
evaluated for SWMU- 13 as extensive quarterly monitoring data for this SWMU are available. In 
addition, if groundwater data also exists for SWMU 76, near the former lead furnace area, this 
pathway should be evaluated since 2,900 mg/kg leachable lead has been reported. 

Army Response 
EPA7s position on the nature and objective of site-wide holistic groundwater 
characterization is acknowledged. 



As discussed in the response to EPA Comment 5 and consistent with discussions with 
EPA at the IAP workshop and thereafter, t he  focus of SSP investigative activities at 
SWMU 13 will shift from the active operational area to areas outside of the active 
operational area. SSP investigative activities will focus on the area between the New 
River and the earthen berm that borders the southern portion of the active operational 
area. Thus, SSP investigations at SWMU 13 will evaluate soil, sediment, and surface 
water migration pathways at the perimeter of S \ W U  13 rather than groundwater within 
the active operational area. 

Groundwater data in the vicinity of SWMU 76 is not available; therefore, groundwater in 
this area will be evaluated as part of future facility-wide groundwater investigations. 

EPA Comment 3 
The CSM for all the SWMUs and AOCs does not consider a trespasser (adult or 
child/adolescent) a receptor to any potential pathway for either current or future land-use 
scenarios. The rationale provided states that the areas are within the Installation perimeter fence 
and, therefore, potential receptors are limited to site workers, hture construction workers, and 
terrestrial biota. While EPA agrees with the current scenario, please be aware that the purpose of 
the SSP is to establish whether a SWMU or AOC can be equivalently "clean-closed". Under 
RCRA, this essentially means that there are no site use restrictions and the residential scenario is 
the default to be used. Since this future scenario should be evaluated under the SSP, both the 
residential scenario, and possibly the child/adolescent trespasser should be considered a receptor 

L 

at each SWMU and AOC. In addition, for completeness, groundwater and surface water 
pathways should be shown as potential pathways fo r  all SWMUs and AOCs where groundwater 
is known to exist at shallow depths or impacted (e.g., SWMUs 13, 37, 38, 46, and 75, and AOCs 
F and Q) and where surface water is present in the vicinityof the SWMUs and AOC, unless data 
show minimum potential impacts from a SWMU or an AOC on groundwater and surface water 
exist. For surface water pathway evaluation, in addition to the SWMUs and AOCs where surface 
water was considered a potential pathway, the C S M  for SWMUs 37, 38, 46 and AOCs F and Q 
should include surface water pathway. Please revise the figures and text to incorporate 
groundwater and surface water pathways in the C S M  as appropriate. 

Army Response 
Consistent with the SSP, both industrial and  residential scenarios will be considered. The 
risk screening will consider the industrial worker scenario. This scenario is considered 
more conservative than the trespasser scenario; therefore, n e ~ t i n g  the need to consider 
the trespasser scenario separately. 

The Work Plan Addendum proposes additional sampling and analysis that will provide 
for future refinement of the conceptual site models. Revisions to the CSM based upon 
the results of the Site Screening Process investigation will consider surface water and 
groundwater pathways, where relevant. 

EPA Comment 4 - The investigations proposed for target analyte list (TAL) metals at most of the SWMUs would 
not provide the desired level of characterization that may be necessary in order to further 
characterize the extent of contamination at each area. At most of the SWMUs and AOCs, metals 
contamination exceeding EPA Region I11 Risk Based Concentrations (RBCs) and the Biological 



- Technical Assistance Group (BTAG) guidelines have already been realized. Therefore, most of  
the sites included in this Work Plan will not be screened out. Since the analyses for TAL metals 
will be conducted on samples collected from the same proposed sampling locations, in most 
cases, the results will only serve to fill data gaps. Please be aware of this. 

For example, for SWMU 13 (Waste Propellant Burning Ground), seven soil borings are 
proposed. These sample locations will provide useful information reprding VOCs, 
SVOCslPAHs, PCBs, pesticides and explosives, but most of them would not provide hrther 
characterization of metals contamination. Past investigations have shown metals contamination 
at the extremity of the SWMU (e.g., sample locations 13SB3, 13SB2, l3SB 1 and 13SB6) and 
also within what is considered the SWMU boundary, with constituents exceeding RBCs and 
BTAG values. However, none of the sample locations proposed are located in the perimeter 
areas or outward from the sample locations previously located in the center of the SWMU to 
further characterize the limits of contamination. Conversely, the surface water and sediment 
samples proposed, 13SW 1 and 13SE1, respectively, are not ideally located for screening the 
potential presence or absence of VOCs, SVOCsIPAHs, PCBs, pesticides and explosives in the 
Settling Lagoon (because they are not located within the lagoon), but would provide additional 
information for the metals contaminant migration. Please see the following comment. 

Army Response 
EPA's concern regarding TAL inorganics i s  acknowledged. There are several benefits to 
conducting TAL inorganic analysis at each area including: 

Filling identified data gaps; 
Identification of constituents of potential concern at each area; and 
Development of more focused RFIs for those sites not screened out with the SSP 
process. 

Regarding EPA's concern with site characterization, the objective of the SSP is to assess 
the presence or absence of constituents rather than to define the nature and extent of 
constituents at each site. Thus, the SSP process is designed to evaluate whether the areas 
investigated should move to an RFI, or should be screened out. Investigations beyond the 
SSP at specific SWMUs or AOCs will be designed to characterize the nature and extent 
of constituents consistent with the RFI process. 

Please see response to Comment 5 for discussion of SWMU 13. 

EPA Comment 5 
The purpose of the investigation at SWMU 13 is to determine the presence of contamination 
caused by past activities at the burning ground, as well as the potential for or existence of 
contamination migrating off SWMU 13. Thus, the focus of the SSP should be the investigation 
of the abandoned on-ground burning pads, as well as  the sampling of the identified pathways 
leading off S WMU 13. While the current draft Work Plan Addendum 1 6 addresses filling data 
gaps at existing sampling locations, the draft Work Plan does not hlfill the requirements for a - complete SSP at SWMU 13. Therefore, there are two options at this point, (1) continue with the 
current proposed sampling in Work Plan Addendum 16, with the inclusion of additional analytes 
as specified below, to fulfill the data gap needs, o r  (2) develop a hll SSP strategy for SWMU 13. 
As noted in General Comment 4, at most of the SWh4Us and AOCs, metals contamination 



exceeding EPA Region 111 Risk Based Concentrations (RBCs) and the Biolog~cal Technical 
,- Assistance Group (BTAG) guidelines have already been realized. Therefore, most of  the sites 

included in this Work Plan will not be screened out.  Please be aware of this. 

Army Response 
Consistent with the discussions with EPA at the May 1, 2003 IAP workshop and 
thereafter, the focus of SSP investigative activities at SWMU 13 will shift from the active 
operational area to areas outside of the active operational area, specifically, the area 
between the New River and the earthen bernl that borders the southern portion of  the 
active operational area. Therefore, the WPA will be revised to include a focused 
sampling and analysis plan to fill spatial and chemical data gaps at the perimeter of 
SWMU 13 and to evaluate associated SLlrMU 13 migration pathways. This plan will 
include analysis for cyanide in each sample and perchlorate in proposed surface water 
samples. 

EPA Comment 6 
In the future, when submitting draft Work Plans for  SWh4Us and AOCs that have existing data, 
~t would be extremely helpful to perform site screening on the existing past data, and to present 
the results of the "interim" risk screening in the draft Work Plan. The presentation of such would 
greatly facilitate the development of a more focused scope of work for the planned additional 
investigative work. 

Army Response 
Existing site data is presented within the text of the WPA for SWMUs and Areas of 
Concern (with the exception of groundwater at SWMU 13). This data has been screened 
against current risk-based criteria as specified within the RFAAP Site Screening Process. 
No revision of the WPA is proposed. In accordance with the SSP, a comprehensive 
screening of existing and new data will be included in the report of results. 

Specific Comments 

EPA Comment 7 
Section 1.3.3.2, Relative Risk Evaluation - 1997, pace 1-21: This section discusses subsurface 
samples collected from three locations (S46-6, S46-7, and S46-8). Figure 1-9 is referenced for 
the locations of the samples. However, sample locations 6, 7 and 8 (different nomenclature than 
used in the text) are located in an area not identified as the location of SWMU 46 on Figures 1-7 
and 1-8. Sample locations 9, 10 and 1 1 are located in the area identified as SWMU 46, but the 
results from these sample locations are not discussed in this section. Please revise this section to 
provide data relevant to SWMU 46 and also discuss how data fi-om sample locations 6, 7 and 8 
relate to this SWMU. 

Army Response 
The text and figares in Section 1.3 of the Work Plan Addendum will be revised to 
provide a more complete discussion of data relevant to SWMU 46 and will screen the 
existing data against current risk-based criteria identified within the Site Screening 
Process. 



BI 
EPA Comment 8 
Section 1.3.3.2, Relative Risk Evaluation, Table 1-4, page 1-23: This table indicates that soil 
samples 46SS 1 and 46SS2 were collected in 199 1. However, the text of this section states the 
soil sampling was conducted in 1992. Please revise this section to resolve this discrepancy. 

Army Response 
Although the Verification Investigation samples at SWMU 46 were collected in October 
199 1, the results were reported by Dames & Moore in 1992. The text will be revised to 
clarify this apparent discrepancy. 

EPA Comment 9 
Section 1.3.5, Data Gap Analysis, page 1-25: Under "TCL SVOCsIPAHs" it is stated that 
"TCL SVOCs were not detected in the soil samples collected during the USACHPPM Relative 
Risk Investigation." However, no data relating to this site have been presented. Please remove 
this statement from this section or discuss how the data referenced are relevant to SWMU 46. 

Army Response 
The Work Plan Addendum will be revised to include a complete discussion of the suite of  
analyses that were perfonned on soil samples collected from SWMU 46 during the 1997 
U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
Relative Risk Investigation. 

- EPA Comment 10 
Section 1.3.5 SWMU 46, page 1-25: Please add perchlorates as a data gap for SWMU 46 in the 
final Work Plan. 

Army Response 
Media available for sample collection at SWMU 46 include surface soil and subsurface 
soil. Approved Test Methods for perchlorate are limited to aqueous media; therefore, 
perchlorate cannot be analwed at SWMU 4 6  and is not identified as a data gap. 

EPA Comment 11 
Section 1.3.6.1, Soil Borings, page 1-28: This section proposes two soil borings to investigate 
SWMU 46. One of  the stated objectives of the sampling is to assess the extent of disposal 
activities at the SWMU. In reality, the purpose of  this sampling event is to attempt to first locate 
SWMU 46. Since the limits or the exact location of the S W U  is unknown, it appears two 
sample locations may be insufficient to assess the location of the alleged disposal site. In order 
to assess the limits and exact location of this SWMU, i t  is necessary to provide a plan for more 
sampling locations. A grid sampling ~nethodology or other approach for locating source areas 
maybe a better plan for this SWMU. 

Army Response 
Previous investigations conducted at SWMU 46, 1 )  the Verification Investigation (Dames 
& Moore, 1992) and 2) the Relative Risk Evaluation (USACHPPM, 1997) examined 
multiple areas in the vicinity of SWMU 46 possibly containing explosive waste material 
and have found no evidence of propellant o r  explosive residue. The Installation is left to 
conclude that the source area of SWMU 46, if present, is in the vicinity of the sign 
indicating "BURIED EXPLOSIVE WASTE." As previously stated in Response 4, 



characterization of the extent of COPCs, i f  identified: would be conducted during the 
subsequent KFI phase. 

EPA Comment 12 
Section 1.4.3.1, SWMU 75, page 1-33: It must be noted that during the removal of the SWMU 
75 UST, soil samples were analyzed for total petroleum hydrocarbons (TPH) and the results 
indicated that concentrations of TPH were reported in samples collected from two locations of  
the excavation--on the south wall (1,400 m a g )  and on the bottom of the excavation near the 
southern end (I 30 mg/kg). These elevated levels o f  TPH may have the potential to leach to the 
groundwater and may be a concern for the site-wide groundwater study. We noted site 
characterization report submissions by RFAAP to the VaDEQ in 1995. as included in Appendix 
C. However, we  did not note approval of tank closure by the VDEQ. In order to close-out 
SWMU 75 without further investigation, EPA requires closure approval by the VDEQ. Please 
provide a copy of the VaDEQ tank closure approval letter as part of the final Work Plan. 

Army Response 
Additional available Virgnia Department o f  Environmental Quality (VDEQ) 
doculnentation regarding tank closure at SWMU 75 will be included in the final WPA. 

EPA Comment 13 
Section 1.5.4. SWMU 76, page 1-37: At SWMU 76, concentrations of total lead (63,000 
mg/kg) and leachable lead (2,900 mg/'L) still remained present in samples collected from under 
the spill area after cleanup. It is stated in the Work Plan that a lead furnace operated during 
World War I1 near this area may have been the source of the lead contamination and that this 
Former Lead Furnace Area is currently being investigated as part of  Work Plan Addendum No. 
12. We noted a September 9, 1992 initial abatement measures letter from VaDEQ In Appendix 
C. This letter references ". . .the szrhsurface contamination resulting frorn releases of lead, 
chromium, ar~d  halldc. ut the Radford Army Ammunition Plarlt . . .". VaDEQ's letter does not 
reference the source of the identified releases. However, the letter also states that ". . .it appears 
that acceptable site check measures for the suspectedpetroleum UST release ha~lc been 
achielled, and nofurther UST irzvestigution is required at this time . . .". Based upon VaDEQ's 
letter, EPA-Region 111 is assuming the UST investigation at SVIMU 76 is complete. However, 
the question remains as how to handle the remaining contamination in the subsurface at SWMU 
76. Please provide a description of  how the remaining contamination at SWMU 76 will be 
investigated in the final Work Plan. It is appropriate to reference the ongoing work under Work 
Plan Addendum 12, i.e. will include contamination at SWMU 76. 

Army Response 
The Work Plan Addendum will be revised to describe how the remaining constituents in 
the subsurface at SWMU 76 will be investigated. The ongoing investigation being 
conducted under Work Plan Addendum N o .  12 will include an assessment of subsurface 
constituents identified at the Former Lead Furnace Area (FLFA), which is adjacent to 
S W M U  76. Additionally, closure procedures at SWMU 17 will deal with remaining 
issues potentially related to surrounding SWMUs (SWMU 76 and FLFA). - 

EPA Comment 14 
Section 1.6.3.2, SWMU 13 RFI Program - 1992, page 1-42: The second full paragraph under 
this section indicates that four surface samples ( 1  3 SS 1 througb 13SS4) were collected from the 



.- drainage ditch (Figures 1-20 and 1-21). However, these figures do not show the location of 
13SS4. It appears that 13SS4 is mislabeled as 13 SB4 on Figure 1-20. 

The third paragraph states, "a review of Table 1-5 indicates that sample results are below facility 
wide background point estimate concentrations for RFAAP soil with the exception of thallium." 
It is not clear which results this statement is referring to, as Table 1-5 shows that several metals 
exceeded the facility-wide background for all samples (i.e., surface, subsurface and composite). 
Please clarify this statement. 

The third paragraph hrther  states, "Table 1-5 further indicates that concentrations of ei&t metals 
(aluminum, arsenic, chromium, iron, lead, manganese, thallium, and vanadium) exceed their 
respective 2002 Residential RBC criteria in at least one or more samples. However, these levels 
are noted to be similar to the upgradient samples collected at 13SB1 and 13SB2 during this 
program." It is not clear why 13SB 1 and 13SB2 are  considered "upgradient" and why the sample 
results are being compared to these sampling locations when there are established facility-wide 
background concentrations against which the inorganics results should be cornpared as required 
by the RFAAP SSP. Please revise the Work Plan to  remove this comparison and the resulting 
conclusio~ls. 

On Table 1-5, page 1-48, the concentration for b e d l i u m  (0.958 mglkg) at 13SB3 is not in bold 
to indicate that this concentration exceeds the background concentration for beryllium (0.69 
mglkg). Please revise the table to show this data point in bold. 

<C 

The results d~scussed in the last paragraph on page 1-42 are for 2,4,6-trinitroben7ane (TNB) 
(based on data presented on table 1-5) but the RBC used is for 2,4,6-tnnitrotoluene (TNT). 
Please correct the text andlor the table to provide the  correct data for 2,4,6-TNT. 

Army Response 
The Work Plan Addendum will be revised to correct the figures and tables, thereby 
clarifying the comparisons and conclusions. 

The text noting the similarity between the detected constituent concentrations and 13SB1 
and 13SB2 has been removed from the Work Plan Addendum. 

EPA Comment 15 
Section 1.6.5, SWMU 13, page 1-65: Please include perchlorates and dioxins as data gaps in 
the sampling event at SWMU 13. Additionally, hundreds of scintillation vials were reported 
found at Site 13. Scintillation vials are used to measure radiation in samples, and sometimes 
contain radioactive waste. Therefore, EPA recommends that an investigition into possible 
radioactive contamination at this site be considered, and samplingdone appropriately. 

Army Response 
The data gaps currently identified within t h e  Work Plan Addendum include 
dioxinslfurans (page 1-68, second paragraph). The Work Plan will be revised to include 
perchlorate as a data gap for existing and newly proposed surface water sampling 
locations. 



The use of the term "scintillation vials" was from the 1987 RFA. Radford AAP 
personnel are not aware of the use of such vials past or present at RFAAP for scintillation 
measurements. The reference to vials in the RFA potentially could be related to sampling 
containers or another similar container. Text will be added to the WPA to clarify this 
point. Based on available information, sampling for radioactive contamination does not 
appear to be warranted. 

EPA Comment 16 
Section 1.6.6.1, Soil Borings, page 1-68: This section indicates that seven soil borings will be 
advanced to investigate S W U  13. These borings are identified in both the text and Figure 1-25 
as 13SB1 through 13SB7. The identifications for 13SB1 through 13SB6 are the same as the 
borings advanced during 1992 RFl program. Please revise the text and the figures to assign new 
identifiers for the proposed borings that are different from the ones used during the previous 
investigations. 

Army Response 
Text in Section I .6.6.1, Soil Borings, will be modified to specify unique sample 
identifiers at SWMLJ 13. 

EPA Comment 17 
Section 1.7.5, Data Gap Analysis for SWMU 57, paFe 1-78: Under "TCL VOCs," it is stated 
that "TCL VOCs were not detected In either sediment or surface water samples collected during 

,rrc the 1992 VI Program." However, Section 1.7.3.1 of the Work Plan does not indicate that the two 
samples (one surface water and one sediment) were analyzed for TCL VOCs. It indicates that the 
samples were analyzed for TAL metals and discusses only the results of the TAL analyses. 
Please revise the Work Plan to resolve this discrepancy. 

Army Response 
The Work Plan Addendum will be revised to include presentation of the full suite of 
analyses that were performed on samples of surface water and sediment collected from 
SWMU 57 during the Dames & Moore Verification Investigation. 



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION Ill 

1650 Arch Street 
Philadelphia, Pennsylvania 19103-2029 

In reply 
Refer to 3HS13 

June 16,2003 

CERTIFIED MAlL 
RETURN RECEIPT REQUESTED 

Commander, 
Radford Army Ammunition Plant 
Attn: SIORF-SE-EQ (Jim McKenna) 
P.O. Box 2 
Radford, VA 24 14 1 -0099 

C.A. Jake 

.- Environmental Manager 
Alliant Techsystems, Inc. 
Radford Army Ammunition Plant 
P.O. Box 1 
Radford, VA 24 14 1 -0 100 

Re: Radford Army Ammunition Plant 
SWMUS 13, 37,38,46,57, 68, 69, 75, & 76 
Areas of Concern A, F, & Q 
Document submittal and review 

Dear Mr. McKenna and Ms. Jake: 

. The U.S. Environmental Protection Agency (EPA) has reviewed the Army's draft Work 
Plan Addendum 16 for the site screening investigation of SWMUs 13, 37, 38,46, 57,68, 69, 75, 
and 76, along with Areas of Concern (AOCs) A, F, and Q, located at the Radford Army 
Ammunition Plant (RFAAP). Outlined below, please find EPAYs comments based upon that 
review: 

General Comments 
CI-. 

1. Work Plan Addendum No. 16 outlines data gaps remaining from previous investigations 
at the Solid Waste Management Units (SWMUs) or Areas of Concern (AOCs). The data 
gaps identified for each SWMU or AOC do not include analysis for cyanide. Section 3.0 
of the Radford Army Ammunition Plant (RFAAP) Site Screening Process (SSP) (October 



26,2001) states, "All environmental media samples collected during the SSP will be 
analyzed for the full suite of Contract Laboratory Procedure (CLP) constituents and other 
constituents based on the findings of the Desktop Audit including additional analytes 
requested by EPA. The analytical target list will include Target Compound List (TCL) 
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), 
pesticides, polychlorinated biphenyls (PCBs) and dioxins (where appropriate), and Target 
Analyte List (TAL) inorganic chemicals, including cyanide." Since this is a site 
screening process investigation and previous investigations have not determined the 
absence of cyanide, this constituent should be analyzed for all media samples proposed at 
each SWMU and AOC as required by the RFAAP SSP. Please revise the Work Plan to 
include cyanide analysis for appropriate media samples proposed for each SWMU and 
AOC. 

2. The Work Plan states that the site screening process is geared toward a screening-level 
evaluation of constituent concentrations in soil and that for the purposes of this site 
screening process, groundwater is not considered an available medium for sampling. It 
hrther states that an evaluation of the groundwater pathway is beyond the scope of the 
investigation detailed in the Work Plan and that the RFAAP is assessing subsurface flow 
characteristics and constituent concentrations in groundwater on a site-wide, holistic basis 
through the implementation of Area Groundwater Studies. While this approach is 
acceptable, please note that the facility-wide groundwater investigation must be 
comprehensive enough to characterize the groundwater at the individual SWMUs and 
AOCs. EPA recognizes the complex nature (karst) of the groundwater at the site and will 
consider the groundwater concerns at individual SWMUs during review of the site-wide 
groundwater study. However, we recommend that the groundwater pathway be evaluated 
for SWMU-13 as extensive quarterly monitoring data for this SWMU are available. In 
addition, if groundwater data also exists for SWMU 76, near the fonner lead furnace area, 
this pathway should be evaluated since 2,900 mg/kg leachable lead has been reported. 

3. The CSM for all the SWMUs and AOCs does not consider a trespasser (adult or 
childadolescent) a receptor to any potential pathway for either current or future land-use 
scenarios. The rationale provided states that the areas are within the Installation 
perimeter fence and, therefore, potential receptors are limited to site workers, future 
construction workers, and terrestrial biota. While EPA agrees with the current scenario, 
please be aware that the purpose of the SSP is to establish whether a SWMU or AOC can 
be equivalently "clean-closed". Under RCRA, this essentially means that there are no site 
use restrictions and the residential scenario is the default to be used. Since this future 
scenario should be evaluated under the SSP, both the residential scenario, and possibly 
the childadolescent trespasser should be considered a receptor at each SWMU and AOC. 
In addition, for completeness, groundwater and surface water pathways should be shown 
as potential pathways for all SWMUs and AOCs where groundwater is known to exist at 
shallow depths or impacted (e.g., SWMUs 13,37,38, 46, and 75, and AOCs F and Q) 
and where surface water is present in the vicinity of the SWMUs and AOC, unless data 
show minimum potential impacts from a SWMU or an AOC on groundwater and surface 
water exist. For surface water pathway evaluation, in addition to the SWMUs and AOCs 
where surface water was considered a potential pathway, the CSM for SWMUs 37,38,46 
and AOCs F and Q should include surface water pathway. Please revise the figures and 
text to incorporate groundwater and surface water pathways in the CSM as appropriate. 



4. The investigations proposed for target analyte list (TAL) metals at most of the SWMUs 
would not provide the desired level of characterization that may be necessary in order to 
further characterize the extent of contamination at each area. At most of the S W s  and 
AOCs, metals contamination exceeding EPA Region III Risk Based Concentrations 
(RBCs) and the Biological Technical Assistance Group (BTAG) guidelines have already 
been realized. Therefore, most of the sites included in this Work Plan will not be screened 
out. Since the analyses for TAL metals will be conducted on samples collected fiom the 
same proposed sampling locations, in most cases, the results will only serve to fill data 
gaps. Please be aware of this. 

For example, for SWMU 13 (Waste Propellant Burning Ground), seven soil borings are 
proposed. These sample locations will provide useful information regarding VOCs, 
SVOCsPAHs, PCBs, pesticides and explosives, but most of them would not provide 
further characterization of metals contamination. Past investigations have shown metals 
contamination at the extremity of the SWMU (e.g., sample locations 13SB3, 13SB2, 
1 3 SB 1 and 13 SB6) and also within what is considered the SWMU boundary, with 
constituents exceeding RBCs and BTAG values. However, none of the sample locations 
proposed are located in the perimeter areas or outward fiom the sample locations 
previously located in thz center of the SWMU to further characterize the limits of 
contamination. Conversely, the surface water and sediment samples proposed, 13SW1 
and 13SE1, respectively, are not ideally located for screening the potential presence or 
absence of VOCs, SVOCsPAHs, PCBs, pesticides and explosives in the Settling Lagoon 
(because they are not located withing the lagoon), but would provide additional 
information for the metals contaminant migration. Please see the following comment. 

5 .  The purpose of the investigation at SWMU 13 is to determine the presence of 
contamination caused by past activities at the burning ground, as well as the potential for 
or existence of contamination migrating off SWMU 13. Thus, the focus of the SSP 
should be the investigation of the abandoned on-ground burning pads, as well as the 
sampling of the identified pathways leading off SWMU 13. While the current draft Work 
Plan Addendum 16 addresses filling data gaps at existing sampling locations, the draft 
Work Plan does not fulfill the requirements for a complete SSP at SWMU 13. Therefore, 
there are two options at this point, (1) continue with the current proposed sampling in 
Work Plan Addendum 16, with the inclusion of additional analytes as specified below, to 
fulfill the data gap needs, or (2) develop a full SSP strategy for SWMU 13. As noted in 
General Comment 4, at most of the SWMUs and AOCs, metals contamination exceeding 
EPA Region III Risk Based Concentrations (RBCs) and the Biological Technical 
Assistance Group (BTAG) guidelines have already been realized. Therefore, most of the 
sites included in this Work Plan will not be screened out. Please be  aware of this. 

6. In the future, when submitting draft Work Plans for SWMUs and AOCs that have 
existing data, it would be extremely helpful to perform site screening on the existing past 
data, and to present the results of the "interim" risk screening in the draft Work Plan. The 
presentation of such would greatly facilitate the development of a more focused scope of 
work for the planned additional investigative work. 



- Specific Comments 

7. Section 1.3.3.2, Relative Risk Evaluation - 1997, page 1-21: This section discusses 
subsurface samples collected from three locations (S46-6, S46-7, and S46-8). Figure 1-9 
is referenced for the locations of the samples. However, sample locations 6, 7 and 8 
(different nomenclature than used in the text) are located in an area not identified as the 
location of SWMU 46 on Figures 1-7 and 1-8. Sample locations 9, 10 and 11 are located 
in the area identified as SWMU 46, but the results from these sample locations are not 
discussed in this section. Please revise this section to provide data relevant to SWMU 46 
and also discuss how data from sample locations 6 ,7  and 8 relate to this SWMU. 

8. Section 1.3.3.2, Relative Risk Evaluation, Table 1-4, pape 1-23: This table indicates 
that soil samples 46SS1 and 46SS2 were collected in 1991. However, the text of this 
section states the soil sampling was conducted in 1992. Please revise this section to 
resolve this discrepancy. 

9. Section 1.3.5, Data Gap Analysis, page 1-25: Under "TCL SVOCsPAHs" it is stated 
that "TCL SVOCs were not detected in the soil samples collected during the 
USACHPPM Relative Risk Investigation." However, no data relating to this site have 
been presented. Please remove this statement from this section or discuss how the data 
referenced are relevant to SWMU 46. 

10. Section 1.3.5 SWMU 46, page 1-25: Please add perchlorates as a data gap for SWMU 
46 in the final Work Plan. 

11. Section 1.3.6.1, Soil Borings, page 1-28: This section proposes two soil borings to 
investigate SWMU 46. One of the stated objectives of the sampling is to assess the 
extent of disposal activities at the SWMU. In reality, the purpose of this sampling event 
is to attempt to first locate SWMU 46. Since the limits or the exact location of the 
SWMU is unknown, it appears two sample locations may be insufficient to assess the 
location of the alleged disposal site. In order to assess the limits and exact location of this 
SWMU, it is necessary to provide a plan for more sampling locations. A grid sampling 
methodology or other approach for locating source areas maybe a better plan for this 
s m .  

12. Section 1.4.3.1, SWMU 75, page 1-33: It must be noted that during the removal of the 
SWMU 75 UST, soil samples were analyzed for total petroleum hydrocarbons (TPH) and 
the results indicated that concentrations of TPH were reported in samples collected fi-om 
two locations of the excavation--on the south wall (1,400 mgkg) and on the bottom of 
the excavation near the southern end (130 mgkg). These elevated levels of TPH may 
have the potential to leach to the groundwater and may be a concern for the site-wide 
groundwater study. We noted site characterization report submissions by RFAAP to the 
VaDEQ in 1995, as included in Appendix C. However, we did not note approval of tank 
closure by the VDEQ. In order to close-out SWMU 75 without further investigation, EPA 
requires closure approval by the VDEQ. Please provide a copy of the VaDEQ tank 
closure approval letter as part of the final Work Plan. 



- 
1 3. Section 1.5.4, SWMU 76, page 1-37: At SWMU 76, concentrations of total lead 

(63,000 mg/kg) and leachable lead (2,900 m a )  still remained present in samples 
collected from under the spill area after cleanup. It is stated in the Work Plan that a lead 
furnace operated during World War IT near this area may have been the source of the lead 
contamination and that this Former Lead Furnace Area is currently being investigated as 
part of Work Plan Addendum No. 12. We noted a September 9, 1992 initial abatement 
measures letter from VaDEQ in Appendix C. This letter references ". . .the subsurface 
contamination resulting from releases of lead, chromium, and halide at the Radford Army 
Ammunition Plant . . .". VaDEQ's letter does not reference the source of the identified 
releases. However, the letter also states that "...it appears that acceptable site check 
measures for the suspectedpetroleum UST release have been achieved, and no further 
UST investigation is required at this time . . .". Based upon VaDEQ's letter, EPA-Region 
III is assuming the UST investigation at SWMU 76 is complete. However, the question 
remains as how to handle the remaining contamination in the subsurface at SWMU 76. 
Please provide a description of how the remaining contamination at SWMU 76 will be 
investigated in the final Work Plan. It is appropriate to reference the ongoing work under 
Work Plan Addendum 12, i.e. will include contamination at SWMU 76. 

14. Section 1.6.3.2, SWMU 13 RFI Propram - 1992, papre 1-42: The second full paragraph 
under this section indicates that four surface samples (1 3SS1 through 13SS4) were 
collected from the drainage ditch (Figures 1-20 and 1-2 1). However, these figures do not 
show the location of 13SS4. It appears that 13SS4 is mislabeled as 13SB4 on Figure 1- 
20. 

The third paragraph states, "a review of Table 1-5 indicates that sample results are below 
facility-wide background point estimate concentrations for RFAAP soil with the 
exception of thallium." It is not clear which results this statement is referring to, as Table 
1-5 shows that several metals exceeded the facility-wide background for all samples (i.e., 
surface, subsurface and composite). Please clarify this statement. 

The third paragraph further states, "Table 1-5 further indicates that concentrations of 
eight metals (aluminum, arsenic, chromium, iron, lead, manganese, thallium, and 
vanadium) exceed their respective 2002 Residential RBC criteria in at least one or more 
samples. However, these levels are noted to be similar to the upgradient samples 
collected at 1 3 SB 1 and 13 SB2 during this program." It is not clear why 1 3 SB 1 and 
13SB2 are considered "upgradient" and why the sample results are being compared to 
these sampling locations when there are established facility-wide background 
concentrations against which the inorganics results should be compared as required by the 
R F M  SSP. Please revise the Work Plan to remove this comparison and the resulting 
conclusions. 

On Table 1-5, page 1-48, the concentration for beryllium (0.958 m a g )  at 13SB3 is not 
in bold to indicate that this concentration exceeds the background concentration for 
beryllium (0.69 m a g ) .  Please revise the table to show this data point in bold. 

The results discussed in the last paragraph on page 1-42 are for 2,4,6-trinitrobenzene 
(TNB) (based on data presented on table 1-5) but the RBC used is for 2,4,6- 
trinitrotoluene (TNT). Please correct the text and/or the table to provide the correct data 



rr"r 

for 2,4,6-TNT. 

15. Section 1.6.5, SWMU 13, page 1-65: Please include perchlorates and dioxins as data 
gaps in the sampling event at SWMU 13. Additionally, hundreds of scintillation vials 
were reported found at Site 13. Scintillation vials are used to measure radiation in 
samples, and sometimes contain radioactive waste. Therefore, EPA recommends that an 
investigation into possible radioactive contamination at this site be considered, and 
sampling done appropriately. 

16. Section 1.6.6.1, Soil Borin~s, page 1-68: This section indicates that seven soil borings 
will be advanced to investigate SWMU 13. These borings are identified in both the text 
and Figure 1-25 as 13SB1 through 13SB7. The identifications for 13SB1 through 13SB6 
are the same as the borings advanced during 1992 RFI program. Please revise the text 
and the figures to assign new identifiers for the proposed borings that are different from 
the ones used during the previous investigations. 

17. Section 1.7.5, Data Gap Analvsis for SWMU 57, paPe 1-78: Under "TCL VOCs," it is 
stated that "TCL VOCs were not detected in either sediment or surface water samples 
collected during the 1992 VI Program." However, Section 1.7.3.1 of the Work Plan does 
not indicate that the two samples (one surface water and one sediment) were analyzed for 
TCL VOCs. It indicates that the samples were analyzed for TAL metals and discusses 
only the results of the TAL analyses. Please revise the Work Plan to resolve this 

C 

discrepancy. 

This concludes EPA's review of the Army's draft Work Plan Addendum 16: S W U s  13, 
37, 38, 46, 57, 68, 69, 75, & 76, and AOCs A, F, and Q located at the RFAM. The referenced 
draft Work Plan is disapproved by EPA in its current.form, and must be revised to reflect the 
comments above. Per Part 11, 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 11, 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 11, Section F. of the permit. 

If you have any questions, please call me at 21 5-814-3357. 

Sincerely, 

Robert Thomson, PE 
Federal Facilities Branch 

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

From: McKenna, Jim 

Sent: Thursday, April 03, 2003 1 1  :31 AM 

To: 'rob thomson' 

Cc: 'mark leeper'; Redder, Jerome; 'john e tesner'; 

Subject: FW: SSP QAPP Checklist 

Importance: High 

Rob, QAAP checklist for WPA 16. Please forward to your review team. Thanks, Jim. 
-----Original Message----- 
From: John.E.Tesner@nabO2.usace.army.mil [mailto:John.E.Tesner@nab02.usace.army.mil] 
Sent: Thursday, Aprii 03, 2003 11: 14 Alvl 
To: Jim-McKenn3@ATK.com 
Subject: SSP QAPP Checklist 

Jim- 
SAB. 
JT 
<<qappprepcklist-SSP.rtf>> 



Radford Army Ammunition Plant 
Route 114, PO. Box 1 
Radford, VA 24141 
USA - 

March 3.2003 

Mr. Robert Thomson 
U. S. Environmental Protection Agency 
Region 111 
1650 Arch Street 
Phladelpha, PA 19 103-2029 

Subject: Work Plan Addendum 16 Site Screening Process for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 
69,75,76 and Areas of Concem A, F, Q, Radford Army ~mmunition Plant EPA ID# VA12 10020730 

Dear Mr. Thomson: 

Enclosed is one certified copy of Work Plan Addendum 16 Site Screening Process for Solid Waste Management Units 
13, 37, 38,46, 57,68,69, 75,76 and Areas of Concem A, F, Q, Radford Army ~mmunition 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) 639-864 1. 

Sincerely, 

Alliant Ammunition and Powder Company, LLC 

Enclosure 

w/o enclosure 

c: Russell Fish, P.E., EPA Region I11 

Durwood Willis 
Virgima Department of Environmental Quality 
P. 0. Box 10009 
Richmond, VA 23240-0009 

Mark Leeper 
Virginia Department of Environmental Quality 
P. 0. Box 10009 
Richmond. VA 23240-0009 

E. A. Lohrnan 
Virginia Department of Environmental Quality 
West Central Regional Office 
30 1 9 Peters Creek Road 
Roanoke. VA 240 19 



Tony Perry 
U.S. Army Environmental Center 
5 179 Hoadley Road, Attn: SFIM-AEC-ERP 
Aberdeen Proving Ground, MD 2 10 10-540 I 

Katie Watson 
Engineering & Environment, Inc. 
7927 Camberley Drive 
Powell. TN 37849 

Dennis Druck 
U.S. Army Center for Health Promotion and Preventive Medicine 
5 15 8 Blackhawk Road, Attn: MCHB-TS-HER 
Aberdeen Proving Ground, MD 2 10 10-5403 

John Tesner 
Corps of Engineers, Baltimore District 
ATTN: CENAB-EN-HM 
10 South Howard Street 
Baltimore, MD 2 120 1 

bc: Adrmnistrative File 

Rob Davie-ACO Staff 
C. A. Jake 
J. J. Redder 
Env. File 

Coordination: 
. McKenna 



Concerning the following: 

,- 
Work Plan Addendum 16 

Site Screening Process for Solid Waste Management Units 13, 37, 38, 46, 57, 68, 69, 75, 76 
a d  

Areas o f  Concern A. F, 0 

Radford A m y  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 inquj l  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 : 
PFUNTED NAME: Brian A. Butler 

.J 

TITLE: LTC, CM, Commanding 
Radford AAP 

SIGNATURE: 
PFUNTED NAME: Anthony Miano 
TITLE: Vice President Operations 

Alliant Ammunition and Powder Company, LLC 



McKenna. Jim 

L5 .om: 
snt: 

1 0 :  

Subject: 

McKenna, Jim 
Friday, December 20,2002 7:26 AM 
'john e tesner'; Redder, Jerome 
FW: NHPAP Work Plan Addenda 15 and 16 ' 

John, Jerry. FYI 

----Original Message---- 
Fmm: Jenkins, Joanne 
Sent: Friday, December 20, 2002 7:22 AM 
To: McKenna, Jim 
Cc: Davie, Robert 
Subject: RE: NHPAP Work Plan Addenda 15 and 16 

With this added information I feel we can safely say that there is no potential to cause effect. 

Joanne Jenkins 
I~tdustrial Specialist 
Government Sta8  
DSN 931- 7480. COM 540-639- 7480 

-----Original Message----- 
Fmm: McKenna, Jim 
Sent: Tuesday, December 17, 2002 6:28 AM 

.h 
To: Jenkins, Joanne 
Cc: Davie, Robert 
Subject: RE: NHPAP Work Plan Addenda 15 and 16 
Importance: High 

I have some more information to share which needs to be considered. 

The sites under investigation arelwere waste disposal units and were created from significant earth 
disturbances with waste materials disposed in andlor on them. So the site boundary only is the waste 
handling/disposal unit and does not encompass any area that may have been undisturbed by plant activities. 
Also the soil sampling equipment will travel over existing, active roads to get to the sites. Based on the 
information contained in these work plans we can make the assessment locally that the sampling effort will 
not disturb any cultural resources that may exist any more than current operations. With this in mind, I 
respecthlly request that the decision for SHPO review be reconsidered. 

Thanks, 
Jim 

-----Original Message----- 
From: Jenkins, Joanne 
Sent: Monday, December 16, ZOO2 10:24 AM 
To: McKenna, Jim 
Cc: Davie, Robert 
Subject RE: NHPAP Work Plan Addenda 15 and 16 

I have checked the location of the sites you furnished. I don't have any concerns about SWMU 57,68,69,75, 
I 76 and Areas A & F. I do however have concerns about SWMU 8 and 36 as they are located at the bio plant. I 

also have concerns about SWMU 37, 38, 46 and Area Q. These are located in an area where there is potential 
for historical sites. These need to be reviewed by the SHPO. 

Joanne Jenkins 



Industria/ S,cia/ist 
CUM 540-639- 7480 DSN 931-7480 

r 

----Original Message--- 
From: McKenna, Jim 
Sent: Monday, December 16,2002 8:08 AM 
To: Jenkins, Joanne 
Cc: Davie, Robert 
Subject: NHPAP Work Plan Addenda 15 and 16 
Importance: High 

Joanne: 

1. Work Plan Addendum 15 identifies sampling work that will occur at Solid Waste Management 
Units (SWMUs) 8 and 36 in the Main Manufacturing Area. The WPA has maps that show sampling 
locations. 

2. Work Plan Addendum 16 identifies sampling work that will occur at SWMUs 37, 38.46 75, and 76 
in the Main Manufacturing Area and SWMUS 13,57 68 and 69 in the Horseshoe Area and Areas of 
Concern (AOC) A, F and Q in the Main Manufacturing Area. The WPA has maps that show sampling 
locations. 

Need youlus to review for possible interference with historical sites. 

Thanks, 
Jim 
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PREFACE 

A two-stage approach has been developed to facilitate and streamline Resource Conservation Recovery Act 
(RCRA) site investigations at Radford Army Ammunition Plant (RFAAP) pursuant to the Permit for 
Corrective Action and Waste Minimization (USEPA 2000b). 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. 

A 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. 

The Site Screening Process (SSP) has been developed as the central document describing how site 
screening will be applied to the RFAAP. Overall, the SSP is devised to fulfill a commitment made by the 
stakeholders during the May 16-17, 2002, Installation Action Workshop to assess the Site Screening 
Areas (SSAs) in an expedited manner and to assess what level of evaluation is appropriate for these 
identified areas. The SSP will help identify whether there have been releases of hazardous substances, 
pollutants, contaminants, hazardous wastes, or hazardous constituents to the environment from an SSA, 
and assess whether an SSA should proceed further through the RCRA Facility Investigation (RFI) 
process, be the subject of an interim removal action, or be proposed for no further action. 
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........... WDES Virginia Pollution Discharge Elimination System 
VSI .................. Visual Site Inspection 
WPA ............... Work Plan Addendum 
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In accordance with Contract Number DACA3 1 -00-D-0011, Delivery Order No. 0046, URS Group, Inc. 
(URS) has been tasked by the United States Army Corps of Engineers (USACE), Baltimore District to 
perform a Site Screening Process (SSP) effort for nine Solid Waste Management Units (SWMUs) and 
three Areas of Concern (AOCs) at the Radford Army Ammunition Plant (RFAAP), Radford, Virginia 
(Figure 1-1). This Work Plan for nine SWMUs and three AOCs is presented as an addendum (Work Plan 
Addendum No. 16) and incorporates by reference, the elements of the RFAAP Master Work Plan (MWP; 
URS 2002). 

1 1.1 INTRODUCTION 

1 The project objectives of this effort are to: 

Assess whether there have been releases of hazardous substances, pollutants, contaminants, 
hazardous wastes, or hazardous constituents to the environment from the nine SWMUs and three 
AOCs; 

Fulfill a commitment made by the stakeholders during the May 16-17, 2002, RFAAP Installation 
Action Plan Workshop to look at the sites in an expedited manner; It was agreed during this 
Workshop to apply the SSP as the means to accomplish this objective; and 

I - -  Reach a decision regarding hture action at each area. 

I The following are the sites included in this WPA: 

1 SWMU37 CaS04 Drylng Bed 

1 SWMU38 CaS04 Drying Bed 

1 AreaQ CaS04 Treatment Disposal Area 

1 SWMU46 Propellant Burial Area 

1 SWMU75 Used Oil Storage Tank (Inert Gas Plant) 

1 SWMU76 Oil Tanks 

1 SWMU13 Waste Propellant Burning Ground 

1 SWMU57 Pond by Buildings 4931 & 4932 

1 SWMU68 Chromic Acid Treatment Tanks 

SWMU69 - AreaA 

AreaF 

Pond by Chromic Acid Treatment Tanks 

Nitrocellulose Rainwater Ditch 

Former Drum Storage Area 
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- Consistent with the MWP, this addendum is composed of the following sections: 

Section 1, Work Plan Addendum (WPA); 

Section 2, Quality Assurance Plan (QAP) Addendum (QAPA); and 

Section 3, Health and Safety Plan (HSP) Addendum (HSPA). 

This WPA specifically addresses sections and Standard Operating Procedures (SOPs) contained in the 
MWP for the site screening at nine S W m s  and three AOCs. Relevant SOPs are included in Appendix 
A of this WPA. The MWP will be maintained on site and referenced during field activities. 

Investigative activities that will be performed as specified in the MWP are listed in Table 1-1. The 
investigative activities performed as part of this WPA will be conducted in accordance with the MWP 
and the SOPs. WPA-specific SOPs are included in Appendix A. 

Changes to the approved WPA will be documented using the Work Plan Revision Form (Form 1-1). 
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). The Site Health and Safety Officer (SHSO) will retain this form on site during 
investigative activities. Appropriate health and safety precautions must be taken due to the potential 
handling of hazardous materials, energetics, andlor their degradation compounds. 

1.1.1 Investigation Overview 

The investigation program focuses on obtaining the data needed to attain the project objectives. The 
program articulates project objectives, assumptions, and data use specifications. Program elements 
include performance of a desktop audit and site visit, a description of site conditions and previous 
investigations, and a presentation of the planned field activities and the technical approach. 

The SSP is geared toward a screening-level evaluation of constituent concentrations in soil; for the 
purposes of the SSP, groundwater is not considered an available medium for sampling. An evaluation of 
the groundwater pathway is beyond the scope of the investigations detailed herein. The RFAAP is 
assessing subsurface flow characteristics and constituent concentrations in groundwater on a site-wide, 
holistic basis through the implementation of Area Groundwater Studies. These Studies will be conducted . 

within the framework of the Master Work Plan as Work Plan Addenda. 

1.1.1.1 Desktop Audit and Site Visit 

A desktop audit was performed for each of the nine SWMUs and three AOCs included in this SSP WPA. 
The purpose of this audit was to evaluate and document site use and operational history and to evaluate 
the likelihood that these operations have resulted in the release of hazardous substances/wastes to the 
environment. The audit consisted of an evaluation of existing information and analytical data to identify 
historical uses and potential environmental factors, a visual inspection of each SWMU, and development 
of a site-specific Conceptual Site Model (CSM). The findings of the desktop audit and site inspection 
were evaluated to identify potential contaminant sources, migration pathways, potential human and 
ecological receptors, and receptor exposure pathways at each SWMU. 

A 

Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 



Table 1-1 
Applicable MWP Activities and Related SOPS 
SSP WPA for Nine SWlMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

Subject MWP Standard Operating Procedures (SOPS) I Section I MWP Appendix A and Appendix A to WPA No. 16 

Installation Description 1 2.0 1 Not Applicable 

Environmental Setting 3.0 Not Applicable 
10.1 Field Logbook 

Documentation 
10.2 Surface Water, Groundwater, and Soil/Sediment 

4.3 Field Logbooks 
10.3 Boring Logs 
10.4 chain-of-custody Form 

Sample Management 5.1 
50.1 Sample Labels 
50.2 Sample Packaging 

Decontamination Requirements 1 5.12 1 80.1 Decontamination 

Investigation-Derived Material 5.13 70.1 Investigation-Derived Material 

Air Monitoring 
Photoionization Detector (HNu Model PI-101 

90'1 and HW-101) 

Subsurface Investigation 

Drilling Methods and Procedures 

5.2 
20.1 soil Sampling 

5.8 
30'1 Containerized Material 
30'6 Sampling Strategies 
30'7 Collection of Soil Samples by USEPA SW-846 
30.9 
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Form 1-1 
Work Plan Revision Form 

Work Plan - Quality Assurance Plan - Health and Safety Plan - Addendum No. 16 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

SITE DESIGNATION / 
LOCATION: 

Radford Army Ammunition 
Plant 

Radford, VA 

SUBJECT: 

Section: 

Addendum: 

Version: 

Effective 
Date: 

Approved by: 

Field Operations Leader 

Date: 

Concurrence: 

Project Manager 

Date 

Sheet of 
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Form 1-2 
Worker Acknowledgement Form 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Document: Master Work Plan/QAP/HSP and Work Plan Addendum No. 16 

Version: Draft 

Project: Radford Army Ammunition Plant 

Location: Main Manufacturing Area and Horseshoe Area 

Prior to the initiation of field activities, I have been given an opportunity to read and question the 
contents of this Master Work PlanlQAP/HSP, this Site-specific Addendum, and approved revisions 
through the number listed above. With my signature, I certifL that I have read, understood, and agree 
to comply with the information and directions set forth in these plans. I further certify that I am in full 
compliance with 20 CFR 19 10.1 20 concerning training and medical monitoring requirements. 

Site Personnel: 

Name (please print) Signature Date 
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1.1.1.2 Description of Site Conditions and Previous Investigations 
h 

Each site-specific section of this WPA begins with a brief description of the site and a summary of the 
current conditions at the site. This section includes descriptions of the physical and natural features that 
may affect the migration and exposure pathways. Subsequent to the site description, a summary of 
previous investigations is provided. These sections are intended to be a review of the previous site 
investigations (e.g., Dames and Moore Verification Investigation (VI) and Environmental Photographic 
Interpretation Center (EPIC) Photo Assessment) emphasizing the usability of the collected data and 
screening of historical data with respect to current criteria (i.e., current USEPA Region 1l1 Risk-based 
Concentrations (RBCs), USEPA National Primary Drinking Water Standards Maximum Contaminant 
Levels (MCLs), and USEPA Region IU Draft Biological Technical Assistance Group Screening Levels 
(BTAGs) to identify constituents of potential concern (COPCs). 

Three key previous investigations were used during the development of this work plan as follows: 

Verification Investigation (VI) Report: The objective of the VI report was to "evaluate 
whether toxic or hazardous contaminants are present and are, or have the potential of, migrating 
beyond the boundaries of the identified SWMUs" (Dames and Moore 1992). Dames and Moore 
obtained data to be used in conjunction with existing data to evaluate the nature and extent of 
hazardous constituents in surface water, groundwater, soil, and sediment and to assess the need 
for further VI efforts. Several of the SWMUs associated with this SSP Work Plan were 
evaluated under the VI and the results are included herein. 

Environmental Photographic Interpretation Center (EPIC) Installation Assessment 
Report: EPIC under direction of the USEPA performed an assessment of multiple SWMUs at 
RFAAP using selected aerial photographs from 1937 to 1986. The objective was to "concentrate 
upon tracking 42 known SWMUs located at the RFAAP and to identify other features which may 
represent potential groundwater or surface water contamination sources (USEPA 1992)." 
Several of the SWMUs associated with this SSP Work Plan were included as part of this photo 
assessment and the results are provided as part of the previous investigations. 

Facility-wide Background Study Report: A Facility-wide Background Study (FWBS) was 
conducted at the Main Manufacturing Area of RFAAP to characterize naturally occurring 
background soil inorganic concentrations. Point estimate concentration values were 
subsequently developed to represent background for hture site comparisons. These values are 
included in the FWBS as a point of reference for point-by-point comparisons for site screening. 

1.1.2 Investigation-Derived Material Handling and Disposal 

Activities conducted during this investigation will comply with the relevant Occupational Safety and 
Health Administration (OSHA) 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 MWP SOP 70.1. Table 1-2 
gives the suspected nature (hazardous vs. non-hazardous) of the resultant materials expected during 
investigative activities. 
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Table 1 -2 
Handling, C.haracterization, and Disposal of InvesUgaUon-Derived Material (IDM) 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Me% 
COPC = CmHtuent d Potential C a m  
IDM = Investigal'an-Cerived MaleMt 
TCLP = Toxicity Characteristic Leadiw Procedure 
COD - C h m b l  Oxygen Demand 
W E  = Penonal Roleclive Equipment 
Approx. = Appmximately 
gal = gallon 

Radford Army Anmnmition Plant 
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Quantlty 

Approx. three 55gal 
drums 

Approx. two 55gal 
drums 

Approx. three 55gal 
drums 

Expected Nature of Materlal 

Non-hazardous. 
Concentrations in soil 

are not expected to exceed 
regulatory limits. 
Non-hazardous. 

Concentrations are not 
expected to exceed regulatory 

limits. 

Same as associated soil and 
decontamination water. 

A 

Concern 

COPCs 

COPCs 

Phase 

Soil Investigation 

Action 

Collect IDM Sample for TCLP Full, 
Ignitability. Corrosivity. Reactivity and 

Paint Filter Liquids 

Collect IDM Samples for TCLP Full. 
Corrosivity. Reactivity, and COD 

Confirm Results of Assodated Tests 
for Soil and Llquid IDM 

Makrlal 

Soil Cuttings 

Decontamination Water 

PPE' 
Disposable Sampling 

Equipment 

Matrlx 

Solid 

Aqueous 

Sdid 

Descrlptlon 

From Geoprobe Borings 

Fmm Soil Drilling 
Program 

From Drilling and 
Sampling Adivities 



1.2 SWMU 37, SWMU 38, AND AREA Q - CASO, DRYING BEDS AND TREATMENT AND 
DISPOSAL AREA 

1.2.1 Site Background - Environmental Setting 

Phvsiomaph~ - SWMU 37, SWMU 38 (CaS04 
Drying Beds), and Area Q (CaS04 Treatment and 
Disposal Area) are located along the New River in 
the northwest section of the RFAAP Main 
Manufacturing Area (MMA). The elevation at 
these SWMUs is approximately 1,710 ft msl 
(Figure 1-2). A gravel road is located to the east of 
these SWMUs and a densely wooded area 
surrounds the area to the north, south, and west 
where the topography slopes down to the New 
River. SWMU 37, SWMU 38, and Area Q are 
excavated into the natural grade and are unlined. 
SWMU 37 is densely vegetated, is approximately 
80 feet wide by 100 feet long, and is located 
immediately southwest of and adjacent to SWMU - 
9, CaS04 Settling Lagoons. SWMU 38 (see photograph inset) is also densely vegetated, is approximately 
40 feet wide by 225 feet long, and is located immediately north-northeast of and adjacent to SWMU 9. 
Area Q is a densely wooded depression located immediately to the west and adjacent to the northwest 
comer of SWMU 38. Each unit is surrounded by an earthen berm with an observed depth of 4 to 8 feet. 

Surface Water - Based on topography, SWMU 37, SWMU 38, and Area Q have internal drainage (i.e., 
surface runoff does not flow out of the immediate SWMU areas). A well-defined drainage ditch is 
located approximately 100 feet down gradient of SWMU 9 and another is located approximately 50 feet 
to the west of SWMU 37. Other surface water bodies, drainage ditches, manholes, catch basins, or other 
flow paths do not appear to be present in the immediate SWMU 37, SWMU 38, and Area Q area. The 
New River flows northeast approximately 300 to 400 feet northwest of these sites. 

Geolom and Soil - SWMU 37, SWMU 38, and Area Q are underlain by the Unison-Urban land complex 
soil (IT 2002b). This soil has moderate permeability and medium-to-strong acidity. Site-specific data 
regarding subsurface conditions at SWMU 37, SWMU 38, and Area Q have not been collected. Data 
have been collected fiom SWMU 9 that is situated adjacent to SWMU 37 and SWMU 38. Boring data 
from SWMU 9 indicate the presence of two units: an upper stratum consisting of yellowish brown sand 
with clay lenses in the upper portion and with increasing gravel and cobble content with depth and a 
lower bedrock unit consisting of the gray limestone/dolostone of the Elbrook Formation. The bedrock is 
highly argillaceous and moderately weathered and fractured. Depth to bedrock in the immediate area of 
these SWMUs ranges from 20 to 35 ft bgs (Dames and Moore 1992a). 

Groundwater - Five groundwater monitoring wells have been constructed near SWMU 9, located 
adjacent to SWMU 37 and SWMU 38. Groundwater monitoring well data from SWMU 9 (Dames and 
Moore 1992a) indicates that the water is present from approximately 26 to 29 ft bgs. Well data indicate 
that the hydraulic gradient is relatively gentle and slopes northwest toward the New River. 

Tanks and Structures - In addition to SWMU 9, other tanks and structures near SWMU 37, SWMU 38, 
and Area Q include a control house for the settling lagoons and other associated piping and 
appurtenances. No other tanks or structures are located in or near SWMU 37, SWMU 38, or Area Q. 
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I- 1.2.2 Site Background - History 
SWMU 37 and SWMU 38 are inactive units previously used for the drylng of sludge that was removed 
from SWMU 9 (USEPA 1987). SWMU 9 consists of two below-grade unlined earthen lagoons listed in 
the RFAAP Virginia Pollution Discharge Elimination System (VPDES) permit. These lagoons formerly 
received neutralized wastewater from the Acidic Wastewater Treatment Plant and now receive 
stormwater. The wastewater containing the calcium sulfate was gravity-fed into SWMU 9 via an 
underground process sewer pipe (Dames and Moore 1992a). The calcium sulfate precipitated and settled 
in the lagoons then was removed and placed in SWMU 37, SWMU 38, and Area Q. Area Q is 
reportedly an abandoned lagoon that was used as a sludge drylng bed when SWMU 38 was full. Sludge 
was pumped from SWMU 38 to SWMU Q via pipes that ran through a depression in the berm 
surrounding the drying bed (Dames and Moore 1992a). 

1.2.3 Previous Investigations 

The following section reviews previous site investigations emphasizing the usability of collected data and 
the screening of historical data with respect to current criteria (i.e., current RBCs and BTAGs). 

1.23.1 Verification Investigation - 1992 

In 1992, as part of a Verification Investigation (VI), Dames and Moore collected and analyzed wastes 
from SWMU 37, SWMU 38, and Area Q to "evaluate whether hazardous constituent concentrations 
exceed[ed] the [then current] health based numbers (HBNs) in the [Facility] permit (Dames and Moore 
1992a)." One sample was collected from the top one foot of sludge present in SWMU 38. Because the 
calcium sulfate drying beds at SWMU 37 and SWMU Q were dry at the time of sampling, a five-foot 
hand-auger composite hole was advanced in the central part of each bed (Figure 1-3). One sample was 

+ composited from the five-foot hole to ensure a representative sample of numerous sludgedrying episodes 
(Dames and Moore 1992a). Waste characterization samples were analyzed for Volatile Organic 
Compounds (VOCs), Semivolatile Organic Compounds (SVOCs) and Toxicity Characteristic Leaching 
Procedure (TCLP) Metals. 

Table 1-3 presents a summary of the detected constituents as part of the waste characterization 
investigation for SWMU 37, SWMU 38, and Area Q. A review of the data indicates that detected 
concentrations of constituents did not exceed the current April 2003 Soil RBCs. 

1.2.3.2 Review of the EPIC Aerial Photo Assessment Report - 1992 

Activity within SWMU 37, SWMU 38, and Area Q was first noted on a 1962 photograph. SWMU 37 
and 38 reportedly consisted of one "lagoon" each, although the lagoons did not appear to contain liquid 
(USEPA 1992). USEPA noted that both lagoons were present on the 1986 photograph, SWMU 37 is 
noted to contain "a small amount of reddish liquid" and SWMU 38 appeared empty. The 1962 
photograph reportedly depicts a lagoon containing "possible liquid" at Area Q. The 1971 photograph 
reportedly depicts Area Q as re-vegetating. 

1.2.4 Conceptual Site Model 

A CSM for SWMU 37, SWMU 38, and Area Q is presented in Figure 1-4. The SWMUs are represented 
as being located in a relatively flat area adjacent to the steep banks of the New River. Subsurface 
geology is indicated as a generally sandy stratum with increasing gravel and cobbles with depth. Silty 
clay lenses as reported from SWMU 9 (Dames and Moore 1992a) are also represented. The water table 
surface is represented as within the sand and gravel; however, site-specific conditions may differ and - groundwater may be present solely in bedrock at the site. 
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Table 1-3 
Summary of Analytical Data For SedimenVSludge Samples 

Collected At SWMU 37, SWMU 38, and Area Q 
Modified from Dames and Moore Verification Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Ftadford, Virginia 

BTAG = USEPA Region Ill Dnk Biological Tcchniul Assistmce Group Scming Level 

CSE = Chcmiul Sedimnt 

ft bgr = Fat below ground &LE+ 

m& = Milligrams per kilogram 

PQL = Pncbbl qunniitaiirm limit ~ I C  lowa~ wnccntrrtion thnt can be 
reliably dcactcd a1 r dcfmd level of precision for a given mnlytjcal mclhod 

RBC = Risk-Based Concentration 
USEPA = Uniad Sate Environmental Prokclion Agency 
USEPA Region 111 Risk-Based Concentration (RBC) values from the April 25,2003 RBC Table 
Adjusted RBCs = a Hazard Quotient (HQ) of0.I applied to noncarcinogens 
(1) = RBC value for pymie used for phenanthrene 

SITE ID 
FIELD ID 

SAMPLE DATE 
DEPTH (R bg~) 

MATRIX 
UNITS 

Volatlls 
I, ],I- Trichloroethane 

Acetone 

Chloroform 

Sernivolatika 
2-Methylnaphalene 

Di-N-Butyl-Phthalate 

N-Nitrosodiphenylamine 
Naphthalene 

~henanthrene"' 
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PQLa 
mvkg 

0.005 

0.1 
0.005 

0.3 

0.3 

0.3 
0.3 

0.5 

37SLI 
RVFSC34 
1 Wan-92 

5.0 
CSE 

m%kg 

-= 0.004 

-= 0.017 

-= 0.001 

-= 0.245 

41.5 

5.71 
~ 0 . 1 8 5  

c 0.165 

38SLl 
RVFSC35 
15Jan-92 

5.0 
CSE 

"W'kZ 

-= 0.004 

-= 0.017 

c 0.001 

c 0.049 
1.48 

0.702 
c 0.037 

c 0.033 

QSLl 
RVFSC87 
15Jan-92 

5.0 
CSE 

mukg 

-= 0.004 

-= 0.017 

~0.001 

-= 0.049 
3.01 
4 .19  

4.037 

4.033 

Adjusted 
Soil 

lndurtrial 
RBC 

mglkg 

28,616 

10,000 
1.022 

2.044 
10,220 

584 

2,044 

3,066 

Adjusted 
Soil 

Residential 
RBC 

m& 

2,190 

7 80 
78 

156 

782 

130 
156 

235 

Draft 
BTAG 

Screening 
Level 

m%kg 

0.3 
- 

0.3 

- 
- 
- 

0.1 
0.1 
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a Potentially affected media include surface and subsurface soil. Surface water and sediment are not 
present in or near the drying beds. The three SWMU areas are depressed, therefore not allowing surface 
water to migrate overland from the SWMUs. Surface water would likely infiltrate into the ground. The 
CaS04 sludge may have potentially impacted surface soil through direct deposition and subsurface soil 
through leaching of constituents into site soil. 

Current and future land-use scenarios are limited to industrial operations and SWMU 37, SWMU 38, and 
Area Q are enclosed by the Installation perimeter fence; therefore, potential receptors are limited to site 
workers, future construction workers, and terrestrial biota. Figure 1-5 presents the potential exposure 
pathways for each receptor. Direct deposition via surface deposition of sludge is considered a potential 
release mechanism to surface soil at these sites. Site workers, construction workers, and terrestrial biota 
could contact surface soil. Leaching of constituents through site soil is considered a potential release 
mechanism to subsurface soil and subsurface soil may be received by construction workers. 

1.2.5 Data Gap Analysis 

TCL VOCs - A review of the data indicates that TCL VOCs are not identified as COPCs; however, in 
order to meet the objectives of the SSP, TCL VOCs will be analyzed in surface and subsurface soil. 

TCL SVOCs - TCL SVOC analysis was performed on sludge during the VI with SVOC detections 
reported. Subsurface samples were not collected and PAH analysis was not conducted during the 
previous investigations. Therefore, in order to meet the objectives of the SSP effort, TCL SVOCs and 
PAHs will be analyzed in surface and subsurface soil. 

TCL PCBs - TCL PCBs analysis has not been performed on previous samples. Therefore, TCL PCBs - represent a data gap and will be analyzed in surface soil. 

TCL Pesticides - These sites were m t  characterized for TCL Pesticides during previous investigations. 
Therefore, TCL Pesticides represent a data gap and will be analyzed in surface soil. 

Ex~losives - Samples were not analyzed for explosive constituents during the previous investigations. 
Therefore, explosives represent a data gap and will be analyzed in surface and subsurface soil. 

TAL Inorganics - Sludge samples were analyzed for TCLP Metals during the VI. Soil has not been 
tested for TAL Inorganics. Therefore, TAL Inorganics are considered a data gap and will be analyzed in 
surface and subsurface soil. 

Dioxinslfurans - Dioxinslfurans are not considered a data gap because SWMU 37, SWMU 38, and Area 
Q were not used for burning or storageldisposal of burned waste. 

Other - An analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples 
fiom each site will be analyzed for total organic content (TOC), grain size, specific gravity, percent 
moisture, and bulk density to assess the mobility of constituents in soil. 
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- 1.2.6 Planned Field Activities 
Based on the results of the data gap analysis, additional sampling and analysis is proposed to meet the 
objectives of the SSP at these sites. Sampling locations were selected based on previous sample 
analytxal data, site observations, and the CSM. Proposed analyses for various media types were 
identified by the results of the data gap analysis. 

1.2.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at SWMU 37, SWMU 38, 
Area Q using the direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. 
A four-foot, Geoprobe Macro-Core@ sampling device will be used to collect soil samples continuously 
from each of the borings, as described in SOP 20.11 in Appendix A. The location of each soil boring 
will be established to the nearest meter using GPS equipment. 

Three soil borings will be advanced at each SWMU (37SB1,37SB2,37SB3; 38SB1,38SB2,38SB3; and 
QSBI, QSB2, QSB3). Proposed sampling locations are presented on Figure 1-6. Soil borings will be 
advanced to the groundwater table or top of bedrock, whichever is encountered first. During boring 
advancement, subsurface soil samples will be screened for the presence of VOCs a PID consistent with 
SOP 90.1 included in Appendix A. Soil borings will be completed at the following locations: 

Two borings are proposed within the limits of each SWMU (i.e., within the areas identified as having 
sludge present during operation of these units); and 

A third soil boring will be located outside the bermed area and down gradient of each SWMU to - identify potential releases from each SWMU. 

To meet the objectives of the soil screening at SWMU 37, SWMU 38, and Area Q, outlined above, and 
to fill the data gaps identified in Section 1.2.1 1: 

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

Two subsurface soil samples will be collected from each boring, with samples collected from an 
intermediate zone (approximately 14 to 16 fl bgs) and from the terminational zone (above the 
groundwater table or top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCsI PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. Three of the surface soil samples (one from each site) will be 
analyzed for TCL Pesticides and TCL PCBs consistent with the requirements of the MWP QAP and 
Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two samples (from each site) will be collected from selected boreholes and analyzed for the physical 
properties total organic content (TOC), grain size, specific gravity, percent moisture, and bulk density in 
accordance with the QAPA in Section 2.0 of this document. 
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1.3 SWMU 46 - PROPELLANT BURIAL AREA 

13.1 Site Background - Environmental Setting 

Phvsiograph~ - SWMU 46 is a maintained 
grass area located in the northwest section 
of the MMA approximately 240 feet 
southeast of the New River (Dames and 
Moore 1992a). The area elevation is 
approximately 1,720 ft rnsl (Figure 1-7). 

The precise location of this SWMU has 
historically been disputed (USACHPPM 
1997), however, the area is assumed to be 
near the location of a sign indicating 
"BURTED EXPLOSIVE WASTE." 
RFAAP personnel verified that the sign 
was originally placed in the area where the 
propellant waste was reportedly found 
(Dames and Moore 1992a). The area 
surrounding the SWMU is relatively flat 
with a moderate slope to the northwest 
towards the New River. The immediate SWMU 46 area is a localized depression between the railroad 
tracks to the southeast and the asphalt roadway and parking area to the northwest. 

Surface Water - The New River is the nearest naturally occurring perennial surface water body and is 
located 240 feet northwest of SWMU 46. Precipitation and run-on likely percolate into the subsurface at 
the SWMU. Overland flow originating on the SWMU not percolating into the subsurface would likely 
migrate across maintained grass approximately 300 feet to the northeast and then 200 feet to the 
northwest to the New River. The actual size of this SWMU is unknown; however, based on the waste 
quantity reportedly disposed, it is likely limited to the observed depressed area with limited outward 
drainage. Manholes, catch basins, storm drains, or other well-defined drainage pathways have not been 
associated with the SWMU 46 area. 

Geolom and Soil - SWMU 46 is underlain by the Unison-Urban Land complex soil (IT 2002b). This 
soil has moderate permeability and medium-to-strong acidity (IT 2002b). Site-specific data regarding 
subsurface conditions at SWMU 46 have been collected (Dames and Moore 1992a); however, the 
investigation was limited to site soil and depth to bedrock. Data collected by Dames and Moore indicate 
that soil consists of fine-grained sandy silt. Investigations at other SWMUs in similar settings at RFAAP 
(i.e., adjacent to the New River on a point bar deposit) indicate the presence of 5 to 20 feet of soil and 
unconsolidated alluvial deposits overlying carbonate bedrock. 

Groundwater - Site-specific data regarding hydrogeologic conditions at SWMU 46 have not been 
collected. Based on similar geomorphic setting to other SWMUs at RFAAP, groundwater is likely 
present from 10 to 30 ft bgs in unconsolidated alluvium and as diffuse andlor conduit flow in bedrock. 

Tanks and Structures - A non-related building is located immediately to the northwest across an asphalt 
road and parking area. In addition to the railroad tracks located approximately 20 feet southwest of the 
SMWU area, a boundary fence exists to the east and west of SWMU 46. No other tanks or structures are 
located in or near SWMU 46. 

1-19 Radford Army Ammunition Plant 
M W P  Addendum No. 16 

SSP Work Plan 





1.3.2 Site Background - History 
h 

Approximately one ton of propellants and propellant-contaminated soil was reportedly deposited at this 
location. No other activities have been associated with the SWMU 46 area. 

1.33 Previous Investigations 

The following section is intended to be a review of previous site investigations with emphasis placed on 
the usability of collected data and screening of historical data with respect to current criteria (i.e., current 
RBCs and BTAGs). 

133.1  Verification Investigation - 1992 

Soil- In 1992, Dames and Moore reported the results of soil sampling conducted in October of 1991 at 
SWMU 46 to "evaluate whether soil contamination exists fiom the one-time release of waste 
propellants." Four, 3 feet by 3 feet by 5 feet test pits were excavated in the area identified as the buried 
explosives waste area; visual evidence of contamination or disturbed soil were not reported (Dames and 
Moore 1992a). Two soil samples (46SS1 and 46SS2) were collected at a depth of approximately 1 foot 
fiom separate pits and analyzed for TAL Metals and explosives (Figure 1-8). Please note that SWMU 46 
sampling took place in October 1991 and the results were reported in 1992. A summary of the detected 
constituents is presented on Table 1-4. 

Results of the chemical analyses of 46SS1 and 46SS2 indicated that exceedance of the facility-wide 
background point estimates is limited to thallium. Seven metals (aluminum, arsenic, chromium, iron, 
manganese, thallium, and vanadium) were reported above their respective April 2003 Residential Soil 
RBCs. Three metals (arsenic, iron, and thallium) were reported above their respective, 2003 Industrial 

rl RBCs. Eleven metals were present above their respective Draft BTAG screening levels in samples 
46SS1 and 46SS2. Explosives were not detected in either sample. 

1.3.3.2 Relative Risk Site Evaluation - 1997 

In 1997, the United States Army Center for Health Promotion and Preventive Medicine (USACHPPM) 
conducted a Relative Risk Site Evaluation in the SWMU 46 area. A GeoprobeB was used to advance 
eleven borings to a depth of 5 to 9 ft bgs at three areas thought to represent the burial site (USACHPPM 
1997). Evidence of propellant was not reported in the borings and the soil was reported to appear 
undisturbed (USACHPPM 1997). Five subsurface soil samples were collected fiom three borings in one 
of the areas (S46-6, S46-7, and S46-8; Figure 1-9). A sample was collected fiom S46-6 at 5 to 9 ft bgs 
and samples fiom S46-7 and S46-8 were collected fiom both 1 to 5 ft bgs and 5 to 9 ft bgs. These 
samples were analyzed for SVOCs (USEPA SW-846 Test Method 8270B), explosives (USEPA SW-846 
Test Method 8330), Total Metals (EPA SW-846 Test Method 6010A17471A), and nitriteinitrate analysis 
(USEPA Method 353.2). A summary of the detected constituents is presented on Table 1-5. Additional 
samples for chemical analysis were not collected fiom other soil boring locations in the SWMU 46 area 
during the Relative Risk Site Evaluation. 

A review of the data indicates that chromium was detected in one sample at 24.7 mgkg, a concentration 
that exceeds the April 2003 Residential RBC of 23 mgkg. Four metals (cadmium, chromium, nickel, 
and zinc) were reported present above their respective Draft BTAG Screening Levels. Note that 
laboratory reporting limits were inadequate to properly screen data versus current screening criteria. 

SVOCs and explosives were not detected in the soil samples collected as part of this investigation. 
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Table 1 4  
Summary of Analytical Data for Soil Samples Collected at SWMU 46 
Modified from Dames and Moore Verification Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Notes: - 
B = Analve was detected in corresponding method blank; values are flagged 

ifthe sample concentration is less than ten (10) times the method blank 

concentration for common laboratory constituents and five (5) times for all other constituents 

BTAG = USEPA Region Ill, Biological Technical Assistance Group Screenink Level 

CSO = Chemical soil 

R bgs = Feet below ground surface 

mg&y = Micrograms per kilogram 

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

reliably detected at a defined level ofprecision for a given ana l~ ica l  method 

TAL = Target Analyre List 

RBC = Risk-Based Concentration 

USEPA = United States Environmental Proteclion Agency 

USEPA Regon 111 Risk-Based Concentratiun (RBC) values horn $he April 25.2003 RBC Table 

Adjusted RBCs - a  Hazard Quotient (HQ) of 0.1 applied to non-carcinogens 

"'= Chromium VI  RBC value used 

"' = Manganese-nonfood RBC value used 

'"' = Facility- Wide Background Point Estimate as Reported in 

the Facility-Wide Background Sludy Report (IT 2002b) 

( T i =  Concentration exceeds Induslrial RBC 

-1 Concentration exceeds Residential RBC 

= Concentration exceeds BTAG Screening Level 

I underline =Concentration exceeds Facility-wide Backpound Paint 
Estimate 





Table 1-5 
Summary of Detected Analytes for Soil Samples Collected at SWMU 46 

Modified from USACHPPM Relative Risk Site Evaluation 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

"' = Facility-Wide Background Point Estimate u Reporled in the Facility-Wide Background Shdy Reporl (IT 2002b) 
(1) = &,& urn Vl RBC nlue used 

Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 

N0w 
BTAG = USEPA Region Ill h f l ,  Biobgical Technical Assistance Group Scrrcning Level T I =  Concentration exceeds lndusaial RBC 

a0 = Chemical soil 

fl bgs = Feet bebw ground surtPee -1 Concenlntion exceeds Residential RBC 

mgkg = Millignm, per kibgnm 

RBC = Risk-Bwd C o n c a d o n  = Concmtntion exceeds h A  BTAG Screming Level 

USEPA - United States Environmental Protection A w c y  

USEPA Region 111 Risk-Bwd Concentration (RBC) vrlue from the Apil 25.2003 RBC Tabk a 'Concentration exceeds Facility-Wide Background Point Estimate 
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1.3.4 Conceptual Site Model 

A CSM for SWMU 46 is presented in Figure 1-10. The site is shown as a depressed area surrounded by 
relatively flat land with a gentle slope towards the steep banks of the New River. Subsurface geology is 
indicated as a generally silty stratum with increasing gravel and cobbles with depth. Silty clay lenses as 
reported fiom SWMU 9 (Dames and Moore 1992a) are also represented. The water table surface is 
represented as within the sand and gravel; however, site-specific conditions may differ and groundwater 
may be present solely in bedrock at the site. Potentially affected media include surface and subsurface 
soil. The one time release of propellants may have potentially impacted surface soil through direct 
deposition and subsurface soil through leaching of constituents into site soil. SWMU 46 is composed of 
a depressed area and precipitation and overland flow would likely percolate into the subsurface. 
Therefore, surface water and sediment have not been associated with this SWMU. 

Current and future land-use scenarios are limited to industrial operations and SWMU 46 is located within 
the Installation perimeter fence; therefore, limiting potential receptors to site workers, future construction 
workers, and terrestrial biota. Figure 1-1 1 presents the potential exposure pathways for each receptor. 
Direct deposition via the disposal of waste is considered a potential release mechanism to surface soil at 
this site. Site workers, construction workers, and terrestrial biota could contact. Leaching of constituents 
through site soil is considered a potential release mechanism to subsurface soil and subsurface soil may 
be received by construction workers. 

13.5 Data Gap Analysis 

TCL 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 and subsurface soil. 

TCL SVOCs/PAHs - TCL SVOCs were not detected in the soil samples collected during the USACHPPM 
Relative Risk Investigation. However, samples were not collected for PAH analysis during previous 
investigations. Therefore, in order to meet the objectives of the SSP effort, TCL SVOCsIPAHs will be 
analyzed in s d c e  and subsurface soil samples. 

TCL PCBs - TCL PCBs analysis has not been performed on previous samples. Therefore, TCL PCBs 
represent a data gap and will be analyzed in surface soil. 

TCL Pesticides - TCL Pesticide analysis has not been performed on previous samples. Therefore, TCL 
pesticides represent a data gap and will be analyzed in surface soil. 

Exulosives - Explosive constituents were not detected during the previous investigations. Therefore, in 
order to meet the objectives of the SSP, explosives will be analyzed in surface and subsurface soil samples. 

TAL Inorganics - Metals analysis was performed on two subsurface soil samples during the VI. A review 
of the results indicates that select TAL Inorganics area identified as COPCs at SWMU 46. Additional 
samples will be collected fiom the surface and subsurface soil to appropriately screen the site for SSP 
purposes. 

Dioxins/furans - Dioxindfurans are not considered a data gap because SWMU 46 was not used for burning 
or storage/disposal of burned waste. 

Other - An analysis of the physical properhes of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples will 
be analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to assess the mobility 
of constituents in soil. 
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1.3.6 Planned Field Activities - Based on the results of the data gap analysis, additional sampling and analysis is proposed to perform the 
SSP at this site. Sampling locations were selected based on previous sample analytical results, site 
observations, and the CSM. Proposed analyses for various media types were identified by the results of 
the data gap analysis. 

1.3.6.1 Soil Borings 
The following sections discuss proposed soil investigations to be conducted at S W  46 using the 
direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. A four-foot, 
Geoprobe Macro-Core@ sampling device will be used to collect soil samples continuously from each of 
the borings, as described in SOP 20.1 1 in Appendix A. The location of each soil boring will be 
established to the nearest meter using (GPS) equipment. 

Two soil borings will be advanced at SWMU 46 (46SB1 and 46SB2). Proposed sampling locations are 
presented on Figure 1-12. Soil borings will be advanced to the groundwater table or top of bedrock, 
whichever is encountered first, using direct push technology. During boring advancement, subsurface 
soil samples will be screened for the presence of volatile organic compounds using a PID consistent with 
SOP 90.1 included in Appendix A. Soil borings will be completed at the following locations: 

Boring, 46SB1 will be advanced within the area identified as having propellants disposed (i.e., near 
the sign) to further screen this area for hazardous constituents; and 

Boring 46SB2 will be located immediately down gradient from the disposal area to further assess the 
potential vertical and horizontal migration. 

n 
To meet the objectives of the soil screening at SWMU 46 outlined above and to fill the data gaps 
identified in Section 1.3.5: 

One surface soil sample will be collected from each boring (i.e., 0 to 6 inches bgs below gravel, 
vegetative, or organic layers and 6 to 12 inches bgs for VOCs) to assess the extent of disposal 
activities; 

Two subsurface soil samples will be collected from each boring, with one from an intermediate zone 
(approximately 10 to 12 ft bgs) and one from the terminational zone (above the groundwater table or 
top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCsI PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides 
and TCL PCBs consistent with the requirements of the MQAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two samples will be collected from different strata from one boring and analyzed for the physical 
properties TOC, grain size, specific gravity, percent moisture, and bulk density in accordance with the 
QAPA in Section 2.0 of this document. 
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1.4 SWMU 75 -USED OIL STORAGE TANK (INERT GAS PLANT) 

1.4.1 Site Background - Environmental Setting 

Physiography - SWMU 75 is located on a relatively 
level section of the MMA below a prominent slope to 
the south and a gentle slope to the north (Figure 1-13). 
The SWMU is located 20 feet west of a non-related 
building (Figure 1-14). SWMU 75 is the area of a 
previously removed 750-gallon underground storage 
tank (UST) utilized for the storage of used oil from 
RFAAP. An active compressor building operates 50 
feet to the west. The tank area consists of gravel with 
overhead steam piping and an upward sloping grassed 
area across the asphalt road adjacent to the south. 

Surface Water - Based on site topography, surface - - - .  

water in the immediate area of SWMU 75 would infiltrate into the ground, however, based on 
topography surrounding SWMU 75, surface water appears to flow northward. Manholes, catch basins, 
storm drains, or other well-defined drainage pathways have not been associated with SWMU 75. 

Geolortv and Soil - SWMU 75 is underlain by the Unison-Urban Land complex soil. This soil has 
moderate permeability and medium-to-strong acidity (IT 2002b). Site-specific data regarding subsurface 
conditions at SWMU 75 have not been collected. Data have been collected from Area 0 located 
approximately 700 R to the west of SWMU 75. RCRA Facility Investigation (RFI) boring data from 
Area 0 indicate the presence of unconsolidated alluvial deposits that are divided into two strata. The 
shallowest stratum consists of fine, brown to yellow-brown plastic silt and clay. The second stratum is 
yellowish-brown silty clay or yellowish-brown clay with gravel and silt seams and is present below the 
first stratum and overlying the bedrock (Dames and Moore 1994). These gravels are discontinuous near 
Area 0. Underlying the two strata is the gray limestone/dolostone of the Elbrook Formation. The 
bedrock is argillaceous with frequent brecciated, conglomeratic, and vuggy zones. The bedrock is highly 
weathered and fractured with small quartz and calcite veins (Dames and Moore 1994). 

Groundwater - Site-specific data regarding groundwater conditions at SWMU 75 have not been 
collected. Hydrogeologic conditions of Area 0 were investigated through field investigation and data 
collected from slug tests performed on three wells during the RFI. Groundwater monitoring data fkom 
Area 0 (Dames and Moore 1994) indicate that a relatively shallow water table exists from 2 to 24 R bgs; 
the shallow groundwater table (i.e., 2 R bgs) is restricted to areas on the hill to the south of SWMU 75 
where bedrock is present within 5 ft of the surface. Based on groundwater measurements obtained 
during the RFI, the water table slopes toward the northeast (Dames and Moore 1994). 

Tanks and Structures - A sump exists between the former UST location and a new building. No other 
tanks or structures are located in or near SWMU 75. 

1.4.2 Site Background - History 

The UST was reportedly a single-walled tank installed in 1973 with a capacity of 750 gallons (ATK 
2002). The UST stored used oil and hydraulic fluids that were generated in a nearby compressor 
building. The contents of the UST were reportedly pumped into 55-gallon drums for use as fuel at the 
Hazardous Waste Incinerator (USEPA 1987). During the RFA, discolored soil was observed around the 
tank access port (USEPA 1987). Tank use ceased in June 1991 and the Installation completed removal in 
June 1995. 
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1.43 Previous Investigations 
The following section is intended to be a review of previous site investigations with emphasis placed on 
the usability of collected data and screening of historical data with respect to current criteria (i.e., current 
RBCs and BTAGs). 

1.43.1 Tank Closure - 1995 

In 1995, ATK conducted a tank removal and closure at SWMU 75. Five soil samples were collected 
from the excavation of the former UST, one sample from each of the sidewalls and one from the bottom 
of the excavation. Soil samples were analyzed for Total Petroleum Hydrocarbons (TPH). Results 
indicate that concentrations of TPH were reported in samples collected from two locations of the 
excavation, on the south wall (1,400 mgkg), and on the bottom of the excavation near the southern end 
(130 mgkg). 

A site characterization report was prepared and submitted to the Virginia Department of Environmental 
Quality (VDEQ) including an amended USEPA Form 7530-1 (Notification of Underground Storage 
Tanks) indicating tank closure (ATK 1995). According to VDEQ database records, the SWMU 75 tank 
closure was assigned file number PC-95-1099 and records indicate, "No initial abatement report needed." 
Records further indicate that the PC-95-1099 file was "closed October 1995." Closure correspondence 
from the VDEQ Water Regional Office (Appendix C) stated that, "Based on the information provided [in 
the site characterization reporq, it appears that acceptable site characterization and abatement measures 
have been achieved (VDEQ 1995)." The correspondence also stated that, "There does not appear to be a 
current or potential risk to human health or the environment (VDEQ 1995)" 

1.4.4 Planned Field Activities 

The tanks associated with this SWMU have been removed, impacted soils were removed, closure 
notification was filed, and closure was approved by the VDEQ. Therefore, no additional field activities 
are proposed for the investigation of this former UST site. 
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1.5 SWMU 76 - OIL TANKS 

1.5.1 Site Background - Environmental Setting 

Phvsiomaphv - SWMU 76 is located in the south 
central section of the MMA in a region of gently to 
steeply sloping ridges (Figure 1-15). This region 
of the MMA is characterized by the presence of 
sinkholes and bedrock fracture traces (IT 2001a). 
SWMU 76 formerly consisted of two underground 
waste oil collection tanks situated adjacent to the 
southeast perimeter of SWMU 17. The location of 
the former waste oil tanks lies along the 
southeastern embankment (Figure 1-1 6) of SWMU 
17 at an elevation of approximately 1,895 ft  rnsl. 
Non-relakd buildings are located to the south and 
gravel roads and wooded areas surround SWMU 
17 and SWMU 76. 

Surface Water - Based on topography, surface water in the area of the SWMU 76 would flow from the 
surrounding hillsides and collect in the areas of lower elevations of SWMU 17. This water runoff would 
likely percolate into the site soil. According to RFAAP utility maps, there are no manholes, catch basins, 
or storm drains near SWMU 76. 

Geolom and Soil - SWMU 76 is underlain by the Unison-Urban land complex soil. This soil has 
moderate permeability and medium-to-strong acidity (IT 2002b). Abundant data have been collected 
from SWMU 17, which is situated adjacent to SWMU 76. Boring data from SWMU 17 indicate a 
stratum of gray-brown clayey silt overlying the Elbrook Formation consisting of predominantly a highly 
argillaceous, weathered dolomite interbedded with limestone and siltstone (Parsons 1996). Boring 
advancement in the vicinity to SWMU 17 indicates the presence of subsurface voids typical of an area 
exhibiting development of karst features. 

Groundwater - Five groundwater monitoring wells and one piezometer have been constructed near 
SWMU 76. Ground water monitoring data from these wells (Parsons 1996) indicate the groundwater 
table is deep (i.e., greater than 100 ft  bgs) and is contained within bedrock. Groundwater level 
measurements collected at S W  17 between 1992 and 1995 (Parsons 1996) have shown groundwater 
elevations in this area fluctuate over a wide range and flow toward the west-northwest. The observed 
groundwater fluctuations are considered typical of groundwater flow through fractures, bedding planes, 
and karst solution features (Parsons 1996). 

Tanks and Structures - No other tanks or structures exist in the area of SWMU 76. 

1.5.2 Site Background - History 

The capacity of one tank was 5,500 gallons and the capacity of the second tank was 2,650 gallons 
(Hercules 1991b). Used oil from machinery and vehicle engines throughout RFAAP was collected in the 
Mobile Waste Oil Tanks (SWMU 61) and stored in the SWMU 76 tanks prior to being sold to an off-post 
f m  for reclamation (RFA 1987). The two USTs at SWMU 76 were removed and closed in June 1991. 
During the tank removal, a spill of oily wastewater and sludge occurred from the 5,500-gallon UST. 
Approximately 250 gallons of the oily wastewater sludge, which was not evacuated from the UST before 
removal, drained into a trench alongside the tank as the tank was being removed (Hercules 199 1 b). 
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Samples of the oily wastewater sludge spill were collected and sent for laboratory analysis. The tests 
indicated the spilled material exhibited hazardous waste characteristics for lead. The oily wastewater 
sludge was removed from the containment area using a suction pump and placed in a waste oil storage 
tank for off-site treatment and disposal. The remaining material within the trench was absorbed with an 
absorbent compound (Hercules 199 1 b). Approximately 13 cubic yards of soillabsorbed material were 
removed from the area and disposed of off site. 

1.5.3 Previous Investigations 
The following section is intended to be a review of previous site investigations with emphasis placed on 
the usability of collected data and screening of historical data with respect to current criteria (i.e., current 
RBCs and BTAGs). 

1.5.3.1 Oily Waste Water Spill Investigation - 1991 

As part of the clean-up activities from the spill, Hercules collected soil samples from one foot below the 
tank level and analyzed for TPH by USEPA test method 418.1. Since lead was detected in the oily 
wastewater sludge sample, analysis for total lead in addition to the TPH analysis was conducted on the 
soil samples collected from under the spill area. 

Analytical results indicate that the TPH concentration in one soil was 1,590 m a g  before the spill 
cleanup and less than 60 m a g  TPH after the spill cleanup was completed (Hercules 1991). 
Concentrations of total lead (63,000 m a g )  and leachable lead (2,900 mg/L) still remained present in 
samples collected from under the spill area after clean-up. A lead furnace operated during World War 11 
near this area and may have been a contributing source of lead (Figure 1-1 6). This Former Lead Furnace 
Area (FLFA) is currently being investigated as part of Work Plan Addendum No. 12 to complete the 
characterization of this area. Soil borings have been advanced adjacent to SWh4I-J 76 and samples were 
collected as part of the FLFA investigation and are indicated on Figure 1-1 6. 

An oily wastewater spill Site Check Report was prepared and submitted to the Virginia State Water 
Control Board (now part of the VDEQ) including an amended USEPA Form 7530-1 indicating tank 
closure (VDEQ 1992). According to VDEQ database records, the SWMU 76 tank closure was assigned 
file number PC-91-1777 and a VDEQ correspondence indicates, "it appears that acceptable site check 
measures for the suspected petroleum UST release have been achieved, and no further UST investigation 
is required at this time (VDEQ 1992)." VDEQ records further indicate tank closure was completed and 
the file closed in September 1992 (VDEQ 1992). 

1.53.2 Review of EPIC Aerial Photo Assessment Report - 1992 

Activity at SWMU 76 was first noted on a 1986 aerial photograph. The 1962 photograph indicated the 
presence of "two stains" in the area (USEPA 1992). 

1.5.4 Planned Field Activities 

The tanks associated with this SWMU have been removed, impacted soils were removed, and closure 
notification was filed with the VDEQ. The ongoing investigation being conducted under Work Plan 
Addendum No. 12 will include an assessment of subsurface constituents identified at the FLFA, which is 
adjacent to SWMU 76. Additionally, future closure procedures at SWMU 17 will address remaining 
issues potentially related to the coincident SWMUs (SWMU 76 and FLFA); therefore, no additional field 
activities are proposed for the investigation of this former UST site. 
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1.6 SWMU 13 - WASTE PROPELLANT BURNING GROUND 

1.6.1 Site Background - Environmental Setting 

Physiography - SWMU 13 is an 
active 20-acre unit located in the 
southeastern portion of the 
Horseshoe Area (HSA) of RFAAP. 
SWMU 13 is situated on the north 
bank of the New River within the 
100-year flood plain. Topography 
at SWMU 13 is slo~ing to the . - 
south; with an elevation of 
approximately 1,700 feet above 
mean sea level (ft msl) in the 
northern SWMU area and 
approximately 1,695 ft msl in the 
southern SWMU area (Figure 1- 

The RFAAP Installation I 
perimeter 
13 from 
prevents 

fence separates SWMU 
the New River, and I access by trespassers -- 

attempting to enter RFAAP from the New River. To the north, two parallel asphalt access roads border 
SWMU 13. To the north of the access roads and to the west of SWMU 13 the flood plain area is 
terminated by steep, densely wooded topography. 

Currently, SWMU 13 consists of eight pairs of burning pads (Figure 1-18). A metal burning pan and a 
mobile temporary storage unit (wheeled covers to prevent rainwater accumulation in the pans) overlie 
each burning pad. The burning pans are approximately 18 feet long by 6 feet wide by 1 foot deep. A 
maximum of 1,000 pounds of waste is burned in one pan at one time. 

Surface Water - The SWMU 13 area is surrounded on the western, southern, and eastern sides by a berm. 
Surface water on the burning ground flows southward and then eastward along the southern berm before 
emptylng into a settling lagoon, located at the eastern perimeter of SWMU 13. The settling lagoon is 
approximately 35 feet long by 20 feet wide, has been excavated below grade, is not bermed, and is not 
lined. Surface water runoff entering the settling lagoon fkom SWMU 13 discharges directly to the New 
River via WDES Outfall 0 17. 

Topography south of SWMU 13 is moderately to steeply sloping towards the New River, which is 
located approximately 50 feet south of the burning ground. The New River at this point flows east prior 
to turning north around the Horseshoe Area. 

Geolom and Soil - SWMU 13 is underlain by the Wheeling sandy loam soil. This soil has moderate 
permeability and medium-to-strong acidity (IT 2002b). The geology of SWMU 13 was previously 
explored during an RFI, conducted by Dames and Moore in 1992, through the drilling of 22 exploratory 
soil borings and seven monitoring well borings (Figure 1-1 8). The borings ranged fiom 10 to 38 feet 
below ground surface (A: bgs) in depth. 
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Unconsolidated soil and alluvial deposits thicken away fiom the river and can be divided into two strata 
based on information gathered during the RFI boring program. Stratum 1 consists of fine to coarse 
grained, micaceous, reddish-brown, sandy silt and silty sand. Stratum 2 is a micaceous, yellowish-brown, 
silty sand or a yellowish-brown sand and gravel and is present below Stratum land overlying bedrock 
(Dames and Moore 1992b). Brown-gray limestoneldolostone of the Elbrook Formation underlie Strata 1 
and 2 at the site. At SWMU 13, the limestoneldolostone has been described as argillaceous and 
frequently interbedded with shale (Dames and Moore 1992b). Bedrock is reportedly highly weathered 
and fractured; occasional clay seams and brecciated zones are present near the river. Bedrock is 
reportedly less weathered and more competent in an up gradient direction to the north. Calcite 
commonly fills fractures and veins (Dames and Moore 1992b). 

Groundwater - Hydrogeologic conditions within the unconsolidated soil and alluvial deposits as well as 
bedrock were investigated during the RFI (Dames and Moore 1992b). A relatively shallow groundwater 
table is present from 14 to 20 ft  bgs at SWMU 13 (IT 2002a). This unconfined water table is generally 
present just below the soil/bedrock contact to the north of SWMU 13 (1 3MW1 and 13MW2), but is one 
to three feet above the bedrock surface (within the sand and gravel layer) within SWMU 13 (Dames and 
Moore 1992b). Based on groundwater measurements obtained during the recent Current Conditions 
Study, the unconfined water table slopes toward the New River (IT 2002a). 

TanksIStructures - In addition to the buming pads and the RFAAP perimeter fence, an office trailer is 
present to the east of SWMU 13. No other tanks or structures are located in or near SWMU 13. 

1.6.2 Site Background - History 

SWMU 13 has been in continuous use for open buming of waste and off-specification energetic products 
since manufacturing operations began at RFAAP in 1941. Open detonation is not conducted at SWMU 
13. SWMU 13 is an interim status RCRA Subpart X treatment unit. A Part B application was submitted 
in 1988 as required by regulation. An updated Part B application was submitted to VDEQ in the summer 
of 2000. SWMU 13 is used for open burning of DO03 waste material. The material consists of waste 
explosives (i.e. TNT, RDX, HMX), propellants (i.e. nitroglycerin and nitrocellulose), and laboratory 
wastes (propellant and explosives residue samples and analytical residues). According to the RFA 
(USEPA 1987), three types of propellant waste have been burned at SWMU 13: single base 
(nitrocellulose), double base (nitrocellulose and nitroglycerin), and triple base (nitrocellulose, 
nitroglycerin, and nitroguanidine). The RFA did not mention the other energetic materials or the burning 
rate modifiers such as lead, DNT, and other organics and inorganics. 

The eight pairs of buming pads and their appurtenances were brought into use in 1985 (Dames and 
Moore 1992a). Prior to that time, wastes were burned in earthen pits (i.e., bum pits) at the same location 
currently occupied by the buming pans. After burning, bum residue is removed from the pans and areas 
around the pans are inspected for bum residue. Bum residue is moved to the designated accumulation 
area at the burning ground. Energetic material found in the residue is returned to the pans to be re- 
treated. A composite sample of burn residue is analyzed approximately every two months for disposal 
characterization (ATK 2002). During the USEPA RFA site visit in 1987, various signs of release from 
the burning pans were evident. Remnants of incompletely combusted propellant were observed 
throughout the area and several hundred charred scintillation vials were accumulated at the mouth of the 
culvert pipe to the settling lagoon (USEPA 1987). These vials may have been sampling containers. 
Incompletely combusted propellant and scintillation vials were not observed in the area during the URS 
site visit in August 2002. The use of the term "scintillation vials" was fiom the 1987 RFA. RFAAP 
personnel are not aware of the use of such vials past or present at RFAAP. There neither was nor is a 
known usage for scintillation vials for scintillation measurements at RFAAP. Sampling for radioactive 
contamination does not appear to be warranted. 
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A 1.6.3 Previous Investigations 

The following section reviews previous site investigations emphasizing the usability of collected data and 
screening of historical data with respect to current criteria (i.e., RBCs and Draft BTAG screening levels). 

1.6.3.1 Soil Sampling Study at the RFAAP Open Burning Ground - 1987 

In 1987, the United States Army Environmental Hygiene Agency (USAEHA) conducted a Soil Sampling 
Study at SWMU 13. During this investigation, the burning ground was divided into 28 sections and 28 
soil samples were collected (Figure 1-19). The samples were analyzed for explosives and leachable 
metals. USAEHA reported that the western half of the SWMU appeared to be relatively free of soil 
contamination. Elevated levels, ranging from 5.7 to 10,900 mgfkg, of TNT were detected in the eastern 
half of the burning ground (Sections 17 through 22 and Section 24). Sampling section 19 also reportedly 
contained elevated levels of 2,6-DNT and 2,4-DNT. 

1.6.3.2 SWMU 13 RFI Program - 1992 

In 1992, Dames and Moore reported the results of an RFI Program at SWMU 13 conducted to evaluate 
potential contamination in soil, sediment, surface water, and groundwater. 

Soil- Six soil borings (1 3SB1 through 13SB6) were advanced in areas outside the vicinity of the former 
bum pits (Figures 1-20 and 1-21) to evaluate the extent of potential soil contamination. Two of these soil 
borings (13SB1 and 13SB2) were advanced north of the access road. The easternmost and westernmost 
soil borings (13SB3 and 13SB6) were advanced in areas outside of the perimeter berms. Two down 
gradient soil borings (13SB4 and 13SB5) were advanced inside of the southern berm. Samples were 
collected from each boring at three depths (0.5, 5, and 10 ft bgs). - 
In addition to the six soil borings discussed above, twenty-four composite soil samples (13SC1 through 
13SC8) were collected from borings adjacent to the bum pits (Figure 1-20 and 1-21). Soil samples were 
collected from each boring at 0.5, 5, and 10 ft bgs. Samples from the same depth for each boring were 
composited and submitted for chemical analysis. Note that samples submitted for VOC analyses were 
not composited. Four surface soil samples (13SS1 through 13SS4) were also collected from the drainage 
ditch (Figures 1-20 and 1-2 1). 

The composite and surface soil samples were analyzed for metals, explosives, VOCs, and SVOCs. The 
24 composite soil samples were also analyzed for TCLP Metals to evaluate potential remediation and 
disposal options. Please note that VI soil sampling was conducted in August 1991, and results were 
reported in 1992. Results are presented on Table 1-6. 

A review of Table 1-6 indicates that eight metals (barium, beryllium, cadmium, copper, lead, mercury, 
thallium, and zinc) were reported above their respective facility-wide background point estimate 
concentrations in one or more samples for RFAAP soil. Table 1-6 further indicates that concentrations 
of eight metals (aluminum, arsenic, chromium, iron, lead, manganese, thallium, and vanadium) exceeded 
their respective April 2003 Residential RBCs in one or more samples. Concentrations of arsenic, iron, 
lead, and thallium exceeded the Industrial RBC value in at least one or more samples. 

The explosive, 2,4-dinitrotoluene, was reported at one location, 13SS4 (37.5 mg/kg) above the April 
2003 Residential RBC of 16 mg/kg for 2,4-dinitrotoluene. 
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Table 1-6 (Continued) 
Summary of Analytical Data for Soil Samples Collected at SWMU 13 
Modified from Dames and Moore SWMU 13 RFI Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Radford Army / ,ition Plant 
MWP AL .durn No. I6 

PPP WnrL Plan 
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CSO 
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Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modifled from Dames and Moore SWMU 13 RFI Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Anny Ammunition Plant, Radford, Virginia 

Radford Army / lition Plant 
MWP t Jum No. 16 

9 9 D  WnrL D l r n  

SITE I D  

FIELD I D  

SAMPLE DATE 

DEPTH (it bg~)  
MATRIX 

UNITS 

Semi-VdrHlec 

2.4-Dinitrotolucne 
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Diethyl Phthalate 
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PQLs 

mgkg 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 
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Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected at SWMU 13 

Modified from Dames and Moore RFI Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunltion Plant, Rndford, Virginia 

SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH cn m: 
MATRIX 

UNITS 

TAL Mclrls 
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Cadmium 
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cllmmimn"' 
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Table 1-6 (Contlnued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modified from Dames and Moore SWMU 13 RFt Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Vlrgtnla 

Radford Army / lition Plant 
MWP A Jum No. 16 

SSP Work Plan 

SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH (ft bgs) 
MATRIX 

UNITS 

Seml-Vdatiles 

2,4-Dinimtolucne 

2.6-Dinimtoluene 
Bis(2<thylhexyl)PhUIalate 
Di-N-Butyl Phhlate 

Diethyl Phthalate 
N-Nihosodiphenylamine 

PQLs 

mdkg 

0.3 

0.3 

0.3 
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21-Aug-91 

0.5 
CSO 

mg/kg 

13SB6 

RFISf17 

21-Aug-91 

5.0 
CSO 

mpncg 

204 

102 

410 

10.220 

81.760 

584 

13SB6 

RFISf18 

21-Aug-91 

10.0 
CSO 

m%kg 

16 

7.82 

46 

782 

6,257 

130 

1 3 x 1  

RFIS.21 

20-Aug-91 

0.5 
CSO 

w% 

- 
- 
- 
-- 
- 
-- 

13SC1 

RFISe22 

20-Aug-91 

5.0 
CSO 

wk  

-- 
- 
- 
- 
-- 

Adjusted 

Soil 

lndurtrlal 
RBC 

mp/kp 

Adjusted 

Soil 

Rrsidential 
RBC 

w"% 

Draft 
BTAC 

Screening 
Level 

m m  

Facility- 

wide 

Background 
Pdnt 

Est ima~n'~ '  

mpncp 



SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH (n bgs) 

MATRIX PQLw 
UNITS mgkg - 

TAL Mebh  

Aluminum 14.1 

Anrni 30 

Barium 1 

Beryllium 0.2 

Cadmium 2 

Calcium 100 

mrn 'um(" 4 

Cobalt 3 

copper 7 

lmn 1000 

Lead"' 

Magnesium 

~enganex"' 

~erciny"'  

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Explosivn 

1.3.5-Trimbobe- 

1.3-Dinibobrnzenc 

2,4,6-Trinibotoluene 

2.4-Dinibotolm 

2.6-Dinitptolrm 

HMX 

Vdrtiln 

I ,  I .  l -TrichIoroethane 

Acetone 

Toluene 

Trichlorwthylene 

Trichlomfluommthanc 

Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected at SWMU 13 

Modified from Dames and Moore RFl Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

RFIS.23 RFISeM RFIS.25 RFIS.26 RFIS.27 RFISb28 RFIS.29 

20-Aq-91 21-Au~-9-91 21-A%-91 21-Aw91 21-Aq-91 21-Aag-91 21-Aug-91 

5.0 10.0 

C s o  CSO C s o  CSO C s o  C s o  CSO 

Adjust4 

Sdl 

Rnldentlrl 

RBC 

mm 

7.82 1 

0.43 

548 

15.6 

7.8 

23.5 

156 

313 

2.346 

400 

Wide 
Draft 
BTAG Background 

kmdag 
k v e l  ~ntlmrtn'*' 

n Plant 
MWP Addendum No. 16 

SSP Work Plan 



Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modified from Dames and Mwre SWMU 13 RFl Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Radford Army ,' lition Plant 
M W P A  lurnNo.16 

SSP Wnrk Plan 

SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH (It bgs) 
MATRIX 

UNITS 

Seml-Volatilca 

2.4-Dinilmtolucne 

2.6-Dinibutolucnc 

Bis(2sthyhexyl)Phthalate 

Di-N-Butyl Phthalate 

Dicthyl Phthalate 

N-Nihuwdiphmylarnine 

PQLI 

mgkg 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

l3SCl 

RFIS'D 

20-Aug-91 

10.0 
CSO 

m m  

13SC2 

RFlS'24 

2 - A  

0.5 
CSO 

m a  

<O. 14 ~ 0 . 1 4  ~0 .14  <O. 14 1.76 <O. 14 c0.14 
<0.085 <0.085 <0.085 <0.085 2.42 <0.085 <0.085 
~ 0 . 6 2  c0.62 c0.62 c0.62 <0.62 ~ 0 . 6 2  ~ 0 . 6 2  

<0.061 ~0.061 <0.061 <0.061 0.329 <0.061 <0.061 
~ 0 . 2 4  ~ 0 . 2 4  <0.24 ~ 0 . 2 4  <0.24 <0.24 c0.24 

c0.19 <O. 19 c0. 19 c0.19 <0.19 <0.19 <O. 19 

l3SC2 

RFIS*25 

21-Aug-91 

5.0 
CSO 

mZlkg 

201 

102 

410 

10,220 

81,760 

584 

13SC2 

RFIS'26 

21-Aug-91 

10.0 
CSO 

mgkg 

16 

7.82 

46 

782 

6,257 

130 

l3SC3 

RFIS.27 

21-Aug-91 

0.5 
CSO 

mk/kg 

- 
-- 
- 
- 
- 
- 

1 x 3  

RFIS*28 

21-Alg-91 

5.0 
CSO 

mdly 

- 
- 
- 
-- 
- 
- 

l3SC3 

RFIS.29 

21-Aug-91 

10.0 
CSO 

"bz& 

Adjusted 

Soil 

Indretrial 
RBC 

wh 

Adjusted 

Sdl 

Rcaldeatlal 
RBC 

mg@ 

Draft 
BT AG 

Screening 
Level 

~ g k g  

Faclllty- 

wide 

Background 
Point 

E~Umatca'*' 

mdly 



SITE I D  

FIELD I D  

SAMPLE DATE 
DEPTH (ft bg) 

MATRIX 
UNITS 

TAL Metals 

Alwdnum 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

chromium"' 
Cobalt 

Copper 

lmn 

Lead"' 

Magnesium 

M~II@IICSC(~' 

Me~cury"' 

Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Tabie 1-0 i~ontinued) 
Summary of Analytical Data For Soil Samples Collected at SWMU 13 

Modified from Dames and Moore RFI Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

PQLs 

mg/kg 

14.1 

30 

1 

0.2 

2 

100 

4 

3 

7 

lo00 

2 

50 

0.275 

0.1 

3 

37.5 

150 

4 

20 

Vanadium 

Zinc 

Explariva 

1.3.5-Trinitrobmzcne 

1.3-Dinitrobenzme 
2.4.6-Trinitromlume 

2.4-Dinitrotolucnc 

2,dDinitrotolun 

HMX 

Volrnla 

I ,  1. l -Trichlormthsoc 

Acetone 

Tolucnc 
Trichlo~~ethylenc 
Trichlomfluommthsnc 

1 3 x 4  1 3 x 4  1 3 x 4  1 3 x 5  1 3 x 5  13SC5 13SC6 

RQIS.30 RQIS'31 RFIS'32 RFIS.33 RFIS434 RFIS.35 RFIS'M Adjusted Adjusted 

22-Aug-91 22-Aug-91 22-Aq-91 26-Alg-91 26-Aug-91 26-Ang-91 27-Aug-91 Soil Soil 

0 5  5.0 10.0 0.5 5.0 10.0 0.5 IodusMal Raidentlal 

CSO CSO CSO CSO CSO CSO CSO RBC RBC 

'"m "w% mJly ~ ' " i m w h  W'k3 mdkg wm3 

0.775 

30.2 

0.488 

0.496 

0.456 

0.424 

0.524 

0.666 

0.005 

0. I 

0.005 

0.005 

0.005 

I Plant 
M WP Addendum No. 16 

SSP Work Plan 



Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modified from Dames and Moore SWMU 13 RFI Investigation Report 

SSP WPA lor Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radlord, Virginia 

Radford Army. iition Plant 
MWP AL. ..*durn No. 16 

CCD UI--L Dl-- 

SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH (It bgs) 
MATRIX 

UNITS 

Semi-Vdrtlles 

2.4-Dinihuloluene 

2,bDinihotoluene 

Bis(2~thyIhexyl)Phthalate 
Di-N-Butyl Phthalale 

Diethyl Phthalak 

N-Nihuscdiphcnylamine 

PQLs 

mgkg 

13SC5 

RF1S433 

26Aug-91 

0.5 
CSO 

mg/kg 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

13SC4 

RFIS430 

22-Aug-91 

0.5 
CSO 

m%kg 

13SC4 

RFIS431 

22-Aug-91 

5.0 
CSO 

mg&g 

13SC5 

RFIS434 

2dAug-91 

5.0 
CSO 

me/k? 

0.385 c0. 14 c0. 14 ~ 0 . 1 4  <O. 14 ~ 0 . 1 4  4.6 

3.3 ~0.085 c0.085 c0.085 ~0.085 c0.085 ~0.425 

~ 0 . 6 2  ~0 .62  ~0.62 ~0.62 ~0 .62  ~ 0 . 6 2  c3.1 

0.974 c0.061 cO.061 c0.061 ~ 0 . 0 6  1 ~0.061 5.18 

1.94 ~ 0 . 2 4  ~ 0 . 2 4  ~ 0 . 2 4  ~0 .24  ~ 0 . 2 4  2.9 

~ 0 . 1 9  c0. 19 <O. 19 ~ 0 . 1 9  c0.19 c0. 19 ~0 .95  

13SC4 

RFIS.32 

22-Aug-91 

10.0 
CSO 

n%"% 

13SC5 

RF1S.35 

2dAug-91 

10.0 
CSO 

WkZ 

13SC6 

RFIS.36 

27-Aug-91 

0.5 
CSO 

mg/kg 

204 

102 

410 

10,220 

81.760 

584 

Adjlaled 

Soil 

Industrial 
RBC 

m a  

16 

7.82 

46 

782 

6,257 

130 

Adjusted 

Soil 

Residentirl 
RBC 

mg/kg 

- 
- 
- 
- 
- 

- 
- 

- 
- 

Draft 
BTAG 

Screening 
L ~ V ~ I  

wk 

Facility- 

wide 

Background 
Pain1 

EsIlmrtes'^' 

W%t 



1 
Table 1-6 (Continued) 

Summary of Analytical Data For Soil Samples Collected at SWMU 13 
Modified from Dames and Moore RFI Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, hdford, Virginla 

FIELD ID lDl 
SAMPLE DATE 

DEWH (ft bg) I 
MATRIX 

U N I m  

TAL M ~ W B  

Aluminum 

Arsmie 0.6438 0.6958 0.4158 0.506B 

Barium 

Beryllium 

Cadmium 

Calcium 

chnirrm'" 
'Cobalt 

copper 
Imn B 12.7008 12.2008 

 cad"' 
Magnesium 

~anganesc"' 

~ e r c ~ " '  

'Nickel 

Potassium 

Silver 

Sodium 

Thallium 

vanadium 

Zinc 

Explo~lvn 
1.3.5-Trinitrobennx 

1.3-Dinitmbentcne 

2.4.6TrinitIOIolucnc 

2.4-Dinitrotolm 

2.6-Dinitmtolurr 

I ,  1.1-Trichlonrthane 0.004 <0.0048 <0.004B <0.0048 <0.0048 <0.0048 
0.017 <0.0178 <0.0178 <0.0178 <0.017B <0.0178 

Radford Army Ammunition Plant 
MWP Addendum No. 16 r 

1-57 SSP work plan 5 



Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modified from Dames and Moore SWMU 13 RFl Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Radford Army / lition Plant 
MWP A lum No. 16 

QCD W A ~ L  Dl-- 

SITE ID 

FIELD ID 

SAMPLE DATE 

DEPTH (It bgs) 
MATRIX 

UNITS 

Srml-VdaHlu 

2.4-Dini~tolucne 

2.~Dinilmtolucnc 

Bis(2~thylbexyl)Phthalate 

Di-N-Butyl Phthalatc 

Diethyl Phthalatc 

N-Nitrosodiphemylamine 

PQLs 

mllkg 

13SC6 

RFIS837 

27-Aug-91 

5.0 
CSO 

Dlglkg 

13SC6 

RFIS.38 

27-Aug-91 

10.0 
CSO 

Ir/ks 

0.3 

0.3 

0.3 

0.3 

0.3 

0.3 

13SC7 

RFIS839 

ZBAyl-91 

0.5 
CSO 

mglkg 

c0. 14 ~ 0 . 1 4  ~ 0 . 0 7  c0. 14 ~ 0 . 1 4  ~ 0 . 1 4  ~0 .14  

c0.085 ~0.085 ~0.425 ~0.085 ~0.085 c0.085 ~0.085 

~0.62 ~ 0 . 6 2  ~ 3 . 1  c0.62 ~0.62 ~ 0 . 6 2  ~0.62 

cO.06 1 cO.061 0.581 cO.06 1 ~0.061 ~ 0 . 0 6  1 ~0.061 

~0.24 C0.24 1.23 ~0.24 ~ 0 . 2 4  ~0 .24  ~0 .24  

~ 0 . 1 9  C0.19 ~0 .95  c0. 19 c0.19 c0. 19 c0. 19 

13SC7 

RFIS840 

ZBAlg-91 

5.0 
CSO 

mdkg 

204 

1 02 

410 

10,220 

81,760 

584 

13SC7 

RFIS841 

2BAug-91 

10.0 
CSO 

"'dkg 

16 

7.82 

46 

782 

6,257 

130 

13SC8 

RFIS.43 

29-Aug-91 

5.0 
CSO 

W'k 

13SC8 

RFIS842 

29-Aug-91 

0 5  
CSO 

- 
- 
- 
- 
- 
- 

Adjmted 

Soil 

ladustrlal 
RBC 

mLlkg 

- 
- 

- 
- 
- 

Adjusled 

Soil 

Residentfal 
RBC 

"Wk3 

BTAC 
Screening 

~ e v e l  

W% 

Facility- 

wide 

Background 
Pdnl 

Efitlrnat~'~' 



Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Coliected at SWMU 13 

Modified from Dames and Moore RFI Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

SITE I D  

FIELD I D  

SAMPLE DATE 

DEPTH (n ttp) 

MATRIX 
UNITS 

TAL Metals 

Aluminum 

A~cn ic  

Barium 

Beryllium 

Cadmium 

Cakium 

~hmmium"' 

Cobalt 

copper 
Imn 

Lead"' 

Magnesium 

~an~ancse"' 

~ercury(" 
Nickel 

Potassium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

Explalvn 

1.3.5-Trinibubenzenc 

1 -3-Dinibubmzene 

2.4.6Trinitrotolm 

2.4-Dinitrotolucnc 

2.CDinitrotolucnc 

HMX 

Volatlln 

I. 1. l -Trichlorocthanc 

Acetone 

Tolume 

Trichlorwthylene 

Trichlomfluommethanc 
+ 

PQLs 

m@g 

14.1 

30 

I 

0.2 

2 

100 

4 

3 

7 

1000 

2 

50 

0.275 

0. I 

3 

37.5 

150 

4 

20 

0.775 

30.2 

0.488 

0.496 

0.456 

0.424 

0.524 

0.666 

0.005 

0.1 

0.005 

0.005 

0.005 

Adjusted 

Wl 
Resldentlal 

RBC 

"'Iw 

l3SC.8 

RFIS'44 

29-Aw-91 

10.0 

CSO 

Dran 
BTAC 

Screenlap Lev 
(WVSrdImcn~ 

m%kg 

cO.006 cO.0068 c0.006B cO.006 c0.006 cO.006 ~0.006 ~0.006 1 30,660 1 2.346 1 - 
Radford Army An 

msnu - Wh msnu mb Wh Wh mgny 

nunition Plan 

l3SEl 

RFIS'52 

9-Ckt-91 

1 .O 

CSE 

M WP Addendum No. 16 

SSP work Plan 7 

l3SEZ 

RFIS'Y 

94kt-91 

1 .O 

CSE 

l3SSZ 

RFIS'UI 

9-0ct-9 1 

0.5 

CSO 

13SS1 

RFIS'47 

-1-91 

0 5  

CSO 

Adjusted 

Sol1 

Industrial 

RBC 

13SSlD 

RFISC51 

9-0ct-91 

0 5  

CSO 

l3SS.3 

RFlS'49 

29-Ay-91 

0.5 

CSO 

13% 

RFISCSO 

27-AQ-91 

0 5  

CSO 



Table 1-6 (Continued) 
Summary of Analytical Data For Soil Samples Collected At SWMU 13 
Modified from Dames and Moore SWMU 13 RFI Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Radford Army nition Plant 
M WP I .durn No. 16 

CCD \ll-rL Dlrl 

SITE I D  

FIELD I D  

SAMPLE DATE 

DEPTH (ft bgn) 
MATRIX 

UNITS 

Semi-Volatiln 

13SE2 

RFIS.53 

9-0et-91 

1.0 
CSE 

mg/kg 

PQLs 

m%kg 

13S1 

RFIS.47 

POct-91 

0.5 
CSO 

m%kg 

13SC8 

RFIS.44 

29-Aq-91 

10.0 
CSO 

mg/kg 

13SE1 

RFIS.52 

POct-91 

1 .O 
CSE 

~ V k Z  

l3SSlD 

RFIS*51 

POct-91 

0.5 
CSO 

mplks 

13SS2 

RFIS.48 

W t - 9 1  

0.5 
CSO 

mizb 

13SS4 

RFIS.50 

27-Aw-91 

0.5 
CSO 

mp/kp 

13SS3 

RFlS.49 

29-Aug-91 

0.5 
CSO 

w l h  

Adjusted 

Soil 

IndorMal 
RBC 

m& 

Adjorted 

Sdl 

Residential 
RBC 

wh 

Draft 
BTAC 

Screening Level 
(SdVSediment) 

wh 

Facility- 

wide 

Backround 

Pdnt 
Estimatn'"' 

W4% 



clstn; 
B = Analytc wur debectcd in ~omsponding method b l a t :  nlucs  am flagged ifthe vmple wnomtration is kos than 10 t imn the 
mahod blank concentmtion for common labomlory conslilumts a d  5 time for all o k  maitucnb 

BTAG - USEPA Region I11 hnR Biological T e h n i a l  Arrimnce Group Sneming Level 

C - lndiutn thal analysis wur confinned using a s d  mlumn. 

CSE - Chemical sediment 

CSO = Chemiul soil 

mgRg - milligrams pr kilognnu 

PQL - Pnctical qunnIitn~ion limit; the lowat concentration that un be reliably ddec(cd at a d e h c d  level ofprecision for a givm adytical m*hod 

RBC - R i s t - B a d  Concentration 

USEPA -United SMm Emviromnenml Prohaion AgeW 

USEPA Region Ill Risk-Based Concentration (RBC) n l m  h m  the Apn125.2003 RBC Table 

Adjusted RBCs = a H l n r d  Quotient (HQ) of 0.1  lied m IIonurcinogms 

TAL = Targcl AnJyre Lid 

< = Concentration is rrporacd u kn than the c d k d  r c p i h g  limit 

'" - Facility-Wide Backgmund Point WIND u Reported in the Facility-Wide Background Shldy Repon (IT 2002b) 

"'=Chromium V1 RBC n lue  used 

"' = L U ~  criteria are Aetion L ~ K I ~ ;  USEPA Region 111 guidance 

"I= Mmgaer-nonfood RBC n luc  used 

"' - Mercuric chloride RBC n l u c  used 

( bold Conantration exceeds Indusbial RBC 

-1 conantration a- Residentid RBc 

- Commhalion a d  hn8 BTAG Scmning Level 

j underline -1- C d o n  a d  FaciliiWide Bactgmund Point Edirmte 

Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 5 



Sediment - Two sediment samples (13SE1 and 13SE2) were collected from the settling basin. One 
sample was collected adjacent to the influent pipe (13SE1) and the second (13SE2) was collected near 
the eastern end of the basin. Samples were collected from the top 12 inches of sediment. The sediment 
samples were analyzed for metals, explosives, VOCs, and SVOCs. Sediment sample results are included 
on Table 1-6. A review of Table 1-6 indicates that seven metals (aluminum, arsenic, chromium, iron, 
lead, manganese, thallium, and vanadium) were detected above their respective April 2003 Residential 
RBCs in one or both samples. 

The data also indicates that of those eight metals, arsenic (4.2 mgkg) and thallium (14.1 mgkg) were 
reported present in 13SE2 at concentrations above their respective 2003 Industrial RBC levels. Four 
TAL Metals, beryllium, copper, lead, and thallium exceeded their respective facility-wide background 
point estimate concentrations. In addition, 14 metals exceeded their respective BTAG screening levels. 

The explosive 2,4,6-TNT was reported in sample 13SE3 at a concentration (3.94C mg/kg) above the 
April 2003 Residential RBC level of 3.9 mgkg. 

Surface Water - One surface water sample (13SW1) was collected from the settling basin. A review of 
the data in Table 1-7 indicates that seven metals (aluminum, arsenic, barium, chromium, iron, 
manganese, and vanadium) were detected above their respective 2003 April Tap Water RBCs in sample 
13SW1. Results also indicate that lead (500 p a )  exceeded its action level of 15 p a .  In addition, six 
metals (aluminum, chromium, copper, iron, lead, and zinc) were reported present at concentrations 
exceeding their respective Draft BTAG screening levels. A review of the data indicates that three 
explosives (2,4,6-TNT, 2,4-DNT, and 2,6-DNT) exceeded their respective 2003 Tap Water RBCs in 
sample 13SW1. SVOC constituent 2,4-DNT also exceeded its April 2003 Tap Water RBC in sample 
13SW1. 

Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 



Table 1-7 
Summary of Analytical Surface Water Data Collected at SWMU 13 

Modifled from D a m  and Moore SWMU 13 RFI Invtstlgatlon Report 
SSP WPA for Nlnc SWMUs and T h m  AOCs 

Rndford Army Ammunltlon Plant, Radford, Vlrglnla 

NQm 
BTAG - USEPA Region Ill, Biological Technical Assistana Group Screening Level 
CSW-ChrmicrlSvrC~eWder 

A bgs - Feet bebw p x m d  surface 
MCL = M u b n m  Contsmhnt M I  

PQL - Practical quanitation limit; the lowest conamt ion  that can be reliably dmc(cd at a defined 
level of precision la 8 given ~ . l y t k l  method 

RBC = Risk-Bad e d u a t i o n  

USEPA =United Sates Envimnmnt.1 Reaction Agency 

USEPA Region 111 RLk-Bwed Concmrntion (RBC) nlues 6om the April 25.2003 RBC T8bk 

Adjusted RBCa - a H d  Quotient (HQ) ol0.l rpplii  lo non-carcinogens 

TAL = Target Analfle List 

pg!L - M b g m  Per Lila 

l N ' -  Action Lewl 

"'= chramium VI RBc value wed 

"' - Maoganese-nonfood RBC nlue used 

SITE ID 13SWl 
FIELD ID RDWA*Il Adjusted 

SAMPLE DATE 15-Jan-92 Tap 
DEPTH (R bgs) 0.0 Water 

MATRIX PQLs CSW RBC 

I= Concenaation exceeds Tap Water RBC 

2A-Dinitrotoluene 

MCL 

rdt 

- 
10 

2.000 
- 

100 
- 

TAL Metals 

Aluminum 

A m i c  

Barium 

Cakium 

chromium"' 
Cobalt 

-1 canmtim lYa ah kwl 

= Conccnmtim exceeds DmA BTAG Sarcning Level 

Draft 
BTAC 

SLmning 
Level 

I@- 

25 

48 

10.000 
- 
2 

35.000 

Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 

141 

10 

20 

500 
10 

70 

47500 , 
2.99 

495 

22300 
78.8 
30.6 

3.650 
0.045 

256 
- 

11.0 

73.0 



1.6.3.3 Review of EPIC Aerial Photo Report - 1992 

Activity within the SWMU 13 area was first noted on a 1949 photograph. The 1949 photograph 
reportedly indicated that the western portion of SWMU 13 "has been cleared, and seven burning pits (not 
annotated) divided by earthen berms are visible (USEPA 1992)." The report also indicated that the 
burning pits "do not appear dark-toned at this time." USEPA could not conclude from the photograph if 
actual burning activities were ongoing at this time. 

The 1962 photograph reportedly indicates, "The entire area now appears to be active. Dark-toned areas 
(not annotated) are visible where it appears burning has taken place (USEPA 1 992)." A three-sided berm 
is reported to be present in the center of this SWMU. USEPA reported that burning might have occurred 
within this bermed area. The photograph also reportedly depicts that an area of "probable light-toned 
liquid" is present west of the aforementioned berm (USEPA 1992). 

The 197 1 photograph reportedly depicts the burning pits as being divided by berms into eight burning 
areas. The photo also shows that the three-sided berm area seen in the center of SWMU 13 in the 1962 
photo had one side intact. A "light-toned" liquid/material is seen near the remaining berm and "probable 
liquid" is present along the southem boundary in the 1971 photo (USEPA 1992). 

The 1986 photograph was interpreted to indicate that the "pit burning" method had changed to "pan 
burning" with eight cells present. Light-colored liquids and staining are reportedly visible. The settling 
basin is apparently visible as a "lagoon" at the eastern edge of SWMU 13 (USEPA 1992). 

The 1986 photograph reportedly depicts eight cells consisting of two burning areas each as being 
present and two areas of "light-toned" material are seen near the northem edge of the site (USEPA 
1992). The photograph also reportedly shows several areas of "staining" visible along the site's 
northwestern and southern boundaries. This is the first year that the settling pond was reported at 
the eastern edge of the burning ground. 
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1.6.3.4 New River and Tributaries Study - 1997 

The objective of the New River and Tributaries Study was to provide data for mipt ion  pathways along 
the New River and its tributhes at RFAAP to assess adverse impacts to human health and the 
environment (Parsons 1997). One sediment sample (NRSE4) was collected from the New River near 
SWMU 13 to assess potential impacts fiom this SWMU. The sample was analyzed for VOCs, SVOCs, 
Pesticides, PCBs, and TAL Metals. Sample results indicate that constituents were reported present 
below their respective April 2003 RBCs. Results indicate two TAL Metals (lead and chomium) 
exceeded their respective Draft BTAG screening level concentrations in sediment sample NRSE4. 

One surface water sample (lWSW4) was collected from the New River near SWMU 13 to assess 
potential impacts to surface water from this SWMU. The sample was analyzed for VOCs, SVOCs, 
Pesticides, PCBs, and TAL Metals. Sample results indicate that constituents were reported present 
below their respective April 2003 RBCs and current USEPA MCLs. 

1.63.5 Current Conditions Report - 2002 

The purpose of the Current Conditions Report was to develop a conceptualized picture of the geology 
and hydrogeology of the Horseshoe area of the RFAAP. This conceptualization supports the 
development of kture investigation activities and includes: a geologic and hydrogeologic data review, 
detailed geologic features mapping, a groundwater elevation measurement survey, a spring survey, river 
flow measurements, and a review of groundwater chemistry data. 

As reported in the Current Conditions Report, seven monitoring wells (13MW1 through 13MW7) are 
--. sampled quarterly at SWMU 13. Analytical parameters that were reported in the Current Conditions 

Report as exceeding the RBCs and the MCLs for quarterly sampling are presented on Figure 1-22 (IT 
2002a). Bis(2-ethylhexy1)phthalate concentrations (1 1 to 790 pg5)  were reported as detected above the 
RBC (5 pg/L) in monitoring wells 13MW 1 through 13MW5 and 13MW7. Ammonia was reported as 
detected in all seven monitoring wells above the RBC (209 p a )  at concentrations ranging from 250 to 
2,000 pg/L (IT 2002a). 

Metals that were reported as exceeding the RBCs and/or the MCLs included aluminum, antimony, 
arsenic, iron, and manganese. These metals were reported as detected above the RBC and/or MCL in all 
seven monitoring wells. Concentrations were reported ranging from 60 to 6,090 pg/L for aluminum, 7 to 
12 pg/L for antimony, 1 to 4 pgL for arsenic, 3 10 to 22,600 pg/L for iron, and 51 to 646 pg/L for 
manganese (IT 2002a). 
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1.6.4 Conceptual Site Model 
P A CSM for SWMU 13 is presented in Figure 1-23. This CSM is limited to addressing releases to surface 

and subsurface soil at SWMU 13 prior to the installation of the burning pads in 1985. Potentially affected 
media include surface and subsurface soil, surface water, and groundwater. The area north of SWMU 13 is 
shown as sloping steeply to the south with bedrock exposures present. The SWMU 13 area is shown as 
sloping gently to the south. The settling lagoon is indicated immediately beyond the enclosing berm and 
prior to a steep slope down to the New River. Site geology is based on subsurface data and interpretations 
by Dames and Moore (Dames and Moore 1992b) and is indicated by soiValluvia1 strata overlying bedrock. 
The groundwater table is indicated present within bedrock to the north and within soilJalluvia1 deposits to 
the south. 

Past burning operations may have affected surface and subsurface soil. In addition, the area associated with 
the settling lagoon may have been affected by storm water runoff received from SWMU 13. 

Cment and future land-use scenarios are limited to industrial operations and the Installation perimeter fence 
encloses SWMU 13; therefore, potential receptors are limited to site workers, future construction workers, 
and terrestrial and aquatic biota. Figure 1-24 presents the potential exposure pathways for each receptor. 
Storm water transport of surficial materials to the settling lagoon is shown as resulting in a surface soil 
exposure pathway. 

1.6.5 Data Gap Analysis 
TCL VOCs - TCL VOCs have been analyzed in soil and groundwater samples collected from the site. TCL 
VOC COPCs have not been identified in soil; however, detections of VOCs in groundwater samples have 
been reported. As such, TCL VOCs will be analyzed in surface soil, subsurface soil, sediment, and surface 
water in order to meet the objectives of the SSP. - 
TCL SVOCs/PAHs - A review of the data indicates that samples were not collected for PAH analysis 
during the previous investigation and that select SVOCs have been detected at the site. Therefore, in 
order to meet the objectives of the SSP, TCL SVOCs and PAHs will be analyzed in surface soil, 
subsurface soil, sediment, and surface water. 

TCL PCBs - Samples were not collected for TCL PCB analysis during the previous investigations. 
Therefore, TCL PCBs represent a data gap and will be analyzed in surface soil. 

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

Ex~losives - A review of the data indicates that explosive constituents are identified as COPCs at the 
site. As such, explosives will be analyzed in surface soil, subsurface soil, sediment, and surface water to 
meet the objectives of the SSP. 
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TAL Inorganics - A review of the data indicates that select TAL Inorganics are identified as COPCs at 
the site. As such, TAL Jnorganics will be analyzed in surface soil, subsurface soil, sediment, and surface 
water to meet the objectives of the SSP. 

Dioxinslfurans - Dioxinslfurans are potential chemicals of concern since this site is used for burning 
operations. Samples were not collected during previous investigations for dioxinslfurans. Therefore, 
dioxinslfurans represent a data gap and will be analyzed in surface soil, subsurface soil, sediment, and 
surface water. 

Perchlorate - Samples were not collected for perchlorate analysis during the previous investigations. 
Therefore, perchlorate represents a data gap and will be analyzed in surface water. 

Other - Analysis of selected physical properties of subsurface soil to aid in assessing the nature of 
possible constituent mobility has been performed during previous investigations (hydraulic conductivity 
and grain size analysis). Soil samples will be collected for analysis of TOC, grain size, specific gravity, 
percent moisture, and bulk density to aid in assessing the mobility of constituents in soil. 

1.6.6 Planned Field Activities 

Based on the results of the data gap analysis, additional sampling and analysis is proposed to perform the 
SSP at this site. Soil, surface water, and sediment sampling locations were selected based on site 
background, previous sample results, site visit observations, and the CSM. Proposed analyses for various 
media types were identified by the results of the data gap analysis. The proposed sampling program 
includes the following soil borings, media samples, and analyses. 

1.6.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at SWMU 13 using the 
direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. A four-foot, 
Geoprobe Macro-Core@ sampling device will be used to collect soil samples continuously from each of 
the borings, as described in SOP 20.1 1 in Appendix A. The location of each soil boring will be 
established to the nearest meter using Global Positioning System (GPS) equipment. 

Due to the past operational history and previous sampling performed at SWMU 13, six soil borings are 
proposed (13SB7 through 13 SB 12). Proposed sampling locations are presented on Figure 1-25. Soil 
borings will be advanced to the groundwater table or top of bedrock, whichever is encountered first 
(approx. 20 fi bgs). During boring advancement, subsurface soil samples will be screened for the 
presence of VOCs using a PID consistent with SOP 90.1 included in Appendix A. Soil borings will be 
completed at the following locations: 

Boring 13SB7 will be advanced west of burning pad 8 adjacent to and outside of the active western 
portion of SWMU 13. This soil boring is designed to provide additional information regarding site 
conditions outside the limits of the active western portion of the burning ground; 

Borings 13SB8, 13SB9, 13SB10, and 13SBll will be advanced south of the limits of the active 
portion of the burning ground. These soil borings are designed to provide information regarding site 
conditions outside of the active burning ground and adjacent to the New River; and 

Boring 13SB12 will be advanced within the limits of the settling pond to assess possible constituents 
within the settling lagoon. 
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To meet the objectives of the soil screening at SWMU 13 and to fill the data gaps identified in Section 
1.2.5: 

One surface sample will be collected from each boring (i.e., 0 to 6 inches bgs below gravel, 
vegetative, or organic layers) to screen surface soil (samples for VOC analysis will be collected from 
6 to 12 inches bgs); 

Two subsurface soil samples will be collected from each boring, with one from an intermediate zone 
(approximately 8 to 10 ft bgs) and one from the terminational zone (above the groundwater table or 
the top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides, 
TCL PCBs, and dioxins/furans consistent with the requirements of the MQAP and Section 2.0 of this 
WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two soil samples will be collected and analyzed for the physical properties TOC, grain size, specific 
gravity, percent moisture, and bulk density in accordance with the QAPA in Section 2.0 of this 
document. 

"m- 1.6.6.2 Surface Water and Sediment Samples 

The following section discusses the proposed surface water and sediment investigation to be conducted at 
SWMU 13 using methods for grab sampling that are suitable for sampling surface water and sediment, as 
described in SOPS 30.3 and 30.4 in Appendix A. The surface water 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. The surface water and sediment samples will be analyzed for TCL VOCs, TCL 
SVOCs, PAHs, explosives (including nitroglycerin), perchlorate (surface water), and TAL Inorganics. 

Due to the past operational history and previous sampling performed at SWMU 13, two surface water 
and two sediment samples will be collected. Surface water and sediment samples will be collected from 
the New River at the point of site runoff discharge. One sample will be collected from the probable point 
of entry for surface water runoff from the settling lagoon at SWMU 13 and an additional sample will be 
collected from a location immediately upstream of the burning ground. The proposed sampling locations 
are presented on Figure 1-25. During surface water and sediment collection, samples will be screened 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 location of the surface water and sediment samples will be established to the nearest 
meter using GPS equipment. 
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1.7 SWMU 57 - POND BY BUILDINGS 4931 & 4932 

1.7.1 Site Background - Environmental Setting 

Ph~siogravhy - SWMU 57 consists of a 
man-made "pond" in the western section 
of the HSA located on a localized plateau 
above a hillside sloping down to the 
northwest toward the New River (Figure 
1-26). The elevation at SWMU 57 is 
approximately 1805 ft msl. There is an 
asphalt-paved road to the east and 
several overhead pipes with associated 
appurtenances near SWMU 57. A 4-foot 
perimeter chain link fence with a locked 
gate encloses the pond. Surrounding 
both the pond and within the fence is a 

Surface Water - Based on site topography, surface water near SWMU 57 appears to flow southwestward 
or northeastward along welldefined drainage pathways to perennial streams flowing to the New River. 
These drainage pathways flow northeast and northwest and then discharge into the New River 
approximately 1,500 ft from SWMU 57. A shallow, welldefined, surface water drainage ditch surrounds 
the pond. The berm surrounding the pond prevents run-on and runoff to or from the pond. Manholes, 
catch basins, storm drains, or other drainage pathways have not been associated with SWMU 57. 

Geoloc and Soil - SWMU 57 is underlain by the Braddock loam soil. This soil has moderate 
permeability and is acidic-to-strongly acidic (IT 2002a). Site-specific data regarding subsurface 
conditions at SWMU 57 have not been collected. Investigations at nearby SWMU 68 and SWMU 69 
(ICF Kaiser 1998) and other SWMUs in similar settings at RFAAP (i.e., upland areas in the HSA) 
indicate the presence of unconsolidated alluvium consisting of sand, silt, and clay with silty gravel layers 
@lames and Moore 1992a). This soil overlies the hctured interbedded siltstone, limestone, and 
dolostone of the Elbrook Formation (IT 2002a). 

Based on Figure 4-1 of the Current Conditions Report (IT 2002b) several overlapping photolineaments 
have been identified near SWMU 57. 

Groundwater - Site-specific data regarding hydrogeologic conditions at SWMU 57 are not known. 
Based on similar geomorphic setting to other SWMUs at R F M  groundwater is likely present near the 
overburden-bedrock interface, follows the topography, and flows northwestward. 

Tanks and Structures - In addition to the pond, several overhead pipes with associated appurtenances, the 
SWMU perimeter fence, and historically related buildings exist to the south of the pond (Figure 1-27). 
No other tanks or structures are located near SWMU 57. 
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1.7.2 Site Background - History 

SWMU 57 is an inactive unit historically used as an acid-settling pond. Available construction plans 
were reviewed to assess the process history associated with the pond. As-built drawings fiom 1954 and 
1967 identify this pond as the "Acid Settling Pool." This "pool" was constructed having a diameter of 
approximately 50 feet and a capacity of 30,000 gallons. RFAAP as-built drawings (1954) show a six- 
inch diameter terra-cotta drainpipe connecting a 4-inch DurironB floor drain, located near the Chromic 
Acid and Oakite 33 wash stations in a building related to the pond. Reportedly, this pipe discharged 
chromic acid, hydraulic oil, Oakite-33, and zinc phosphate to SWMU 57 (ATK, 2002). Oakite-33 was 
used after 1974 as an acidic rust stripper instead of chromic acid to clean rocket encasements and was 
comprised of a phosphoric acid and butyl Cellosolve@ mixture (Dames and Moore 1992a). At the time 
of the SSP site visit, the terra-cotta pipe was observed partially broken and no liquid was flowing through 
the pipe. 

1.73 Previous Investigations 

The following section reviews previous site investigations emphasizing the usability of collected data and 
the screening of historical data with respect to current criteria (i.e., current RBCs and BTAGs). 

1.73.1 Verification Investigation - 1992 
In 1992, Dames and Moore collected and analyzed one sediment and one surface water sample from 
SWMU 57. Both samples were collected fiom the north side of the pond (Figure 1-27). The sediment 
sample was collected to evaluate the characteristics of the sediment in the pond and was analyzed for 
TAL Metals, VOCs, and SVOCs. The surface water sample was collected to evaluate the characteristics 
of the liquid in the pond and was analyzed for TAL Metals, VOCs, SVOCs, TOC, Total Organic 
Halogens, and pH. 

Sediment - A review of the data indicates that the TAL Metals aluminum, arsenic, chromium, iron, and 
vanadium were reported above their respective 2003 Residential RBCs. In addition, arsenic (4.66 mg/kg) 
was reported above its respective April 2003 Industrial RBC (1.91 mglkg). Two metals (arsenic and 
chromium) were reported above the Draft BTAG sediment screening level criteria in sample 57SE1. 
VOCs .and SVOCs were not detected in this sample. A s u m  of the detected analytes for sample 
57SE1 can be found on Table 1-8. 

Surface water - A review of the data indicates TAL Metals arsenic, chromium, iron, and manganese were 
reported at concentrations exceeding their respective April 2003 Tap Water RBCs. In addition, six 
metals (aluminum, chromium, copper, iron, lead, and zinc) were reported at concentrations exceeding 
their respective Draft BTAG surface water screening level criteria. A summary of the detected analytes 
for sample 57SW 1 can be found on Table 1-9. 

1.7.3.2 Review of EPIC Aerial Photo Assessment Report - 1992 - 
Activity at SWMU 57 was first noted on a 1962 aerial photograph. The in-retation of the 1971 
photograph indicated the presence of a pond containing liquid. This area remained unchanged through 
the 1986 photograph, although a drainage channel extending from the pond to the New River was noted 
(USEPA 1992). L 

1.7.4 Conceptual Site Model 

A CSM for SWMU 57 is presented in Figure 1-28. The SWMU is depicted as occupying a bermed area 
atop a broad upland at RFAAP. Subsurface geology is shown as an upper layer of mixed silt, sand, and 
clay with increasing gravel content with depth. These sediments are depicted as overlying the Elbrook 
Formation. Potentially affected media include surface soil and subsurface soil. Surface soil may be 
potentially affected by liquids fiom past operations. The liquids may have potentially impacted surface 
soil through direct deposition and subsurface soil through infiltration of constituents into site soil. 
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Table 1-8 
Summary of Analytical Data for Sedlment Sample Collected at SWMU 57 

Modlfied from Dames and Moore Verification Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

.&Is& 
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Table 1-9 
Summary of Analytical Data for Surface Water Sample Collected at SWMU 57 

Modified from Dames and Moore Verification Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunltion Plant, Radford, Virginia 
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Current and future land-use scenarios are limited to industrial operations and SWMU 57 is located within 
a SWMU perimeter fence and within the Installation perimeter fence; therefore, potential receptors are 
limited to site workers, future construction workers and terrestrial biota. Figure 1-29 presents the 
potential exposure pathways for each receptor. Direct deposition via the wastewater releases to the pond 
is considered a potential release mechanism to surface soil within the pond. Site workers, construction 
workers, and terrestrial biota could contact surface soil. Leaching of constituents through site soil is 
considered a potential release mechanism to subsurface soil and subsurface soil may be received by 
construction workers. 

1.7.5 Data Gap Analysis 

TCL VOCs - TCL VOCs were not detected in either the sediment or surface water samples collected 
during the 1992 VI Program. However, a data gap exists for surface and subsurface soil, since TCL 
VOCs samples were not previous collected from these media. Therefore, TCL VOCs will be sampled 
and analyzed in surface and subsurface soil. 

TCL SVOCsPAHs - SVOCs were not detected in either the sediment or surface water samples collected 
and samples were not collected for PAH analysis during previous investigations. Therefore, 
SVOCs/PAHs represent a data gap and will be analyzed in surface and subsurface soil. 

TCL PCBs - TCL PCBs analysis has not been performed on previous samples. Therefore, TCL PCBs 
represent a data gap and will be analyzed in surface soil. 

TCL Pesticides - TCL Pesticides analysis has not been performed on previous samples. Therefore, TCL 
Pesticides represent a data gap and will be analyzed in surface soil. 

Ex~losives - Explosive constituents were not analyzed during the previous investigations. Therefore, 
explosives represent a data gap and will be analyzed in surface and subsurface soil. 

TAL Inor~anics - TAL Inorganics were detected in the sediment and surface water samples during the VI 
Program. However, samples have not been collected and analyzed for TAL Inorganics from the surface 
and subsurface soil; therefore, these media represent a data gap and will be analyzed in surface and 
subsurface soil for site screening purposes. 

Dioxinslfurans - Dioxinslfurans are not considered a data gap because SWMU 57 was not used for 
burning or storageJdisposa1 of burned waste. 

Other - An analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples 
will be sampled and analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to 
assess the mobility of constituents in soil. 

1.7.6 Planned Field Activities 

Based on the results of the data gap analysis, additional sampling and analysis is proposed to perform the 
SSP effort at this site. Sampling locations were selected based on previous sample analytical results, site 
observations, and the CSM. Proposed analyses for various media types were identified by the results of 
the data gap analysis. 
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1.7.6.1 Soil Borings 
The following sections discuss proposed soil investigations to be conducted at SWMU 57 using the 
direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. A four-foot 
Geoprobe Macro-CoreB or hand-augering sampling device will be used to collect soil samples 
continuously from each of the borings, as described in SOP 20.1 1 in Appendix A. The location of each 
soil boring will be established to the nearest meter using GPS equipment. 

Four soil borings will be advanced at SWMU 57 (57SB1, 57SB2, 57SB3, and 57SB4). Proposed 
sampling locations are presented on Figure 1-30. Soil borings 57SBlY57SB2, 57SB3, and 57SB4 will be 
advanced to the groundwater table or top of bedrock, whichever is encountered first, using direct push 
technology consistent with the procedures outlined in SOP 20.1 1. During boring advancement 
subsurface soil samples will be screened for the presence of VOCs using a PID consistent with SOP 90.1 
included in Appendix A. Soil borings will be completed at the following locations: 

Soil Boring 57SB1 is proposed in the proximity of the first node of the piping leading to the pond 
from the process building relating to the pond; 

Soil boring 57SB2 is proposed immediately up gradient of the limits of the pond, near the terra cotta 
pipe that formerly discharged into SWMU 57; 

Soil boring 57SB3 will be located within the surface water drainage ditch located down gradient of 
the pond to assess whether elevated concentrations of hazardous constituents exist beyond the 
settling pond; and 

Soil boring 57SB4 is proposed within the limits of the pond to screen materials within the bermed 
area. 

To meet the objectives of the soil screening at SWMU 57 outlined above and to fill data gaps identified 
in Section 1.7.5: 

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

Two subsurface soil samples will be collected from each boring, with one from an intermediate zone 
(approximately 10 to 12 ft bgs) and one from the terminational zone (above the groundwater table or 
top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides 
and TCL PCBs consistent with the requirements of the MWP QAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two samples will be collected from different strata from one boring and analyzed for the physical 
properties TOC, grain size, specific gravity, percent moisture, and bulk density in accordance with the 
QAPA in Section 2.0 of this document. 
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1.8 SWMU 68 - CHROMIC ACID TREATMENT TANKS 

1.8.1 Site Background - Environmental Setting 

Phvsiomvh~ - SWMU 68 is located 
in the western section of the HSA 
northwest of historically related 
buildings. Topography at SWMU 68 
is moderately sloping towards the 
northwest at an elevation of 

Surface Water - Drainage from this area was engineered to flow into a former settling pond (SWMU 69). 
Surface water in the area of SWMU 68 was observed during the SSP site visit flowing westward in a 
well-defined drainage pathway and then to a perennial stream flowing to the New River. The stream 
flows approximately 1,400 ft northwestward and discharges into the New River. Manholes, catch basins, 
storm drains, or other drainage pathways have not been associated with SWMU 68. 

Geolow and Soil - SWMU 68 is underlain by the Braddock loam soil. This soil has moderate 
permeability and is acidic-to-strongly acidic (IT 2002a). Site-specific data regarding subsurface 
conditions at SWMU 68 have been collected by ICF Kaiser (1998). These investigations were limited to 
site soil. Data collected by ICF Kaiser indicate surface soil consists of a yellow-orange to light brown 
mixture of sand, silt, and clay with a trace of gravel. Investigations at other SWMUs in similar settings at 
RFAAP (i.e., upland areas in the HSA) indicate the presence of unconsolidated alluvium consisting of 
sand and silt with some silt and gravel. The soil overlies the fractured interbedded siltstone, limestone, 
and dolostone of the Elbrook Formation. 

Based on Figure 4-1 of the Current Conditions Report (IT 2002a), several overlapping photolineaments 
are present near SWMU 68. 

Groundwater - Site-specific data regarding hydrogeologic conditions at SWMU 68 have not been 
collected. Based on similar geomorphic setting to other SWMUs at RFAAP groundwater is likely 
present near the overburden bedrock interface, follows topography, and flows northwestward toward the 
New River. 

Tanks and Structures - No other tanks or structures are located on or near SWMU 68. 

1.8.2 Site Background - History 
Beginning in 1958, RFAAP reconditioned "Nike" and "Honest John" rocket motors utilizing a chromic 
acid rinse with rust inhibitors (Hercules 1958). RFAAP operated a Virginia State Water Control Board 
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approved chromic acid waste treatment plant (SWMU 68) in the Cast Propellant Area to treat wastewater 
before discharge to the New River (Hercules 1958, SWCB 1958). 

A review of as-built specifications and drawings indicates that SWMU 68 consisted of two 4,000-gallon 
above ground, open top tanks with associated pumps, piping, and appurtenances. Each tank was 
reportedly 9 ft tall with an 8.5 ft diameter. The former tanks were connected to chemical feed tanks 
(sodium metabisulfate, sulfuric acid, and lime) located in a nearby building via an existing Cinch 
diameter stainless steel line. The drawings also depict a 4-inch diameter terra cotta line from a 1,500- 
gallon Chromic Acid Treatment Tank in nearby building 493 1 connected to the former tanks. 

The tanks in the nearby building were used prior to 1974 to treat spent chromic acid generated from the 
cleaning of rocket encasements (USEPA 1987). Hexavalent chromic acid was batch treated using 
hydroxide precipitation. Spent hexavalent chromic acid ( ~ r ' ~ )  was first adjusted to a pH of 
approximately 1.5 using sulfuric acid, and then reduced to the trivalent state ( ~ r ' ~ )  using sodium 
metabisulfate. High calcium lime was added to the solution to adjust the pH to approximately 8.6. The 
treated wastewater was discharged to a 12,000-gal settling pond (SWMU 69) where chromium hydroxide 
sludge precipitated (Hercules 1958a). Additionally, spent Oakite 33@ was pH adjusted to 5.0 with soda 
ash and high-pH rust stripper was neutralized with sulfuric acid prior to discharge to SWMU 69 
(Hercules 1 95 8a). 

In July 1997, SWMU 68 underwent closure including removal of the two AST treatment tanks, 
appurtenances, and impacted soil. A draft SWMU 68 Closure Report was prepared by ICF Kaiser and 
submitted by RFAAP to the USEPA Region III and VDEQ in October 1997 (ATK 1997b). USEPA 
Region III responded in March 1998 with a completeness review and requested revisions to the draft 
SWMU 68 Closure Plan (USEPA 1998). RFAAP revised the Plan to comply with the USEPA revision 
request and resubmitted the Final Closure Plan to USEPA Region III and VDEQ in April 1998 (ATK 
1998a; Appendix C). Based on the results of the investigation, no further action was recommended for 
this site (ICF Kaiser 1998). 

1.83 Previous Investigations 

The following section is intended to review previous site investigations emphasizing the usability of 
collected data and the screening of historical data with respect to current criteria (i.e., current RBCs and 
BTAGs). 

1.83.1 Verification Investigation - 1992 

During the VI, Dames and Moore collected two surface soil samples (Figure 1-32) to "evaluate whether 
surface soil in the vicinity of the treatment tanks were impacted as a results of past spills, leaks, or 
overflows of waste chromic acid (Dames and Moore 1992a)." The two samples were collected from a 
depth of 0 to 6 inches bgs and were analyzed for pH and TAL Metals. 

The results for the two surface soil samples (68SSl and 68SS2) collected at SWMU 68 are presented in 
Table 1-10. A review of the data indicates concentrations of TAL Metals beryllium, cadmium, lead, 
mercury, and thallium exceeded their respective facility-wide background point estimate concentrations 
in one or both samples. Fourteen metals were present above their respective Draft BTAG screening 
levels. Aluminum, antimony, arsenic, chromium, iron, manganese, thallium, and vanadium exceeded 
their respective 2003 Residential Soil RBCs in one or both of the surface soil samples. Arsenic, iron, and 
thallium concentrations exceeded their respective April 2003 Industrial Soil RBCs in one or both 
samples. 
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FIELD ID 
SAMPLE DATE 
DEPTH (ft bgs] 

MATRIX 

Aluminum 
Antimony 

Arsenic 

Barium 
Beryllium 

Cadmium 
Calcium 
~hromium"' 

Cobalt 
Copper 
Iron 

~ead"' 
Magnesium 
~ a n ~ a n e s e " '  

~ercury" '  

Nickel 
Potassium 
Silver 

Table 1-10 
Summay of Detected Analytes for Soil SPmples Collected at SWMU 68 

Modified from Dames and Moore Verification investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

I 8.77 ion 
37.5 538 1010 

4 
I 0.779 1 

PQLs 
mg/kg 

B = Analyb was detected in cmrspondiig method blonk; v a l w  arc flagsod 
ifthe sunpk mantration is leas dun ten (10) tima the mcmod blank 

conanrntion for common labonmy constituenk and five (5) timu for all other constituents 
BTAG = USEPA Region Ill Drnft Biologiul Tcchiu l  AssisMnce Group Scrocning Level 

CSO = Chnniml soil 
ft bgs = F a t  below gmund sllrf.a 

mgkg = Micrograms per kilogram 
PQL = Raetiul qmtitahon limit; the lowest m m t r a t i o n  thl  c8n be 

reliobly detected at a d c f i  level ofprccision for a given uulytial  mahod 

TAL = Target Analyb List 
RBC - R i s k - B d  Concenrnbbn 

USEPA = United Stales Environmental Protection Agency 
USEPA Region Ill Risk-Based Concentration (RBC) v d w  hum the April 25.2003 RBC Table 
Adjusted RBCs = a Hlurd  Quotient (HQ) ofO. I applied to nonurcinogens 

"I = Cbomium VI RBC value uscd 

"' = Lend critaia arc Action Levels; sa USEPA Region 111 guidance 

'" = Mmganescnonfood RBC value uscd 

"' = Mercuric chloride RBC value was used 

'A) = Facility-Wide Background Point Estirmte as Reported in the Fuility-Wide Background Study Rcpm (IT 2002b) 

68SS1 
RVFS.59 
4-Feb-92 

0.5 
CSO 

mg/kg 

Sodium 
Thallium 
Vanadium 
Zinc 

(I= Concentration ex& Industrial RBC 

150 - 
20 7.15 

0.775 715 

30.2 54.1 87.4 30,660 

1 Conaneation ex& Residential RBC 

68SS2 
RVFS.60 
4-Feb-92 

0.5 
CSO 

mg/kg 

L, , .. . . . . = Conmrntion ex& Dnfl BTAG Screening Level 

Adjusted 
Soil 

Industrial 
RBC 

mdkg 
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Adjusted 
Soil 

Residential 
RBC 

mg/kg 
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1.83.2 SWMU 68 Closure Report - 199711998 
A 

In 1998, ICF Kaiser conducted SWMU closure activities at SWMU 68 in accordance with Draft Final 
Master WPA No. 001. The investigation was performed as, "a follow up to the SWMU 69 removal", and 
the approach sought to "characterize and remove any contaminated material in one relatively quick step 
(ATK 1997a)." The investigation objectives included background soil characterization, removal action, 
and subsurface soil characterization (ICF Kaiser 1998). In order to facilitate that characterization, two 
tanks and appurtenant piping were removed. Soil below the tanks was characterized by test pitting to a 
depth of 4 ft bgs. Removed soil was disposed as IDM and the excavation backfilled. The subsurface 
investigation included the sampling and analysis of 24 confirmatory samples and two contingency 
samples. 

The location of the twelve test pits is shown in Figure 1-33. One sample and one duplicate soil sample 
were collected within each assumed-homogeneous 8 ft by 8 ft by 4 ft sample grid as shown in Figure 
1-33. Each sample was collected from approximately 4 to 5 ft bgs and was analyzed for TAL Metals. 
Two contingency samples were also collected from 8.0 to 8.5 feet bgs in the northwest and southwest 
quadrants. Analytical results are presented in Table 1-1 1. 

A review of the data indicates that TAL Metals, aluminum, beryllium, cadmium, iron, and mercury were 
reported above their respective facility-wide background point estimate concentrations in at least one of 
the samples (ICF Kaiser 1998). TAL Metals aluminum, arsenic, chromium, iron, manganese, and 
vanadium were reported above their respective 2003 Residential Soil RBCs in at least one or more of the 
samples. Arsenic and iron were present above their respective 2003 Industrial Soil RBCs at one or more 
locations. Arsenic was reported present (4.6 mgtkg) in contingency sample 68SB01 above its 2003 
Industrial Soil RBC (1.91 mgkg); however, sample 68SB01 was not reported exceeding its facility-wide 

C background point estimate (1 5.8 mgkg) concentration for arsenic. 

1.833 Review of EPIC Aerial Photo Assessment Report - 1992 

Activity at SWMU 68 was first noted on a 1962 aerial photograph as "two visible tanks." This area 
remained unchanged through the 1 986 photograph (USEPA 1992). 

1.8.4 Conceptual Site Model 

A CSM for SWMU 68 is presented in Figure 1-34. Subsurface geology is shown as an upper layer of 
sands, silts, and clays with gravels increasing with depth overlying the Elbrook Formation. Potentially 
affected media include surface and subsurface soil. The area surrounding the former tanks is maintained 
grass with surface water runoff flowing to a welldefined drainage ditch that leads northwest toward a 
perennial stream flowing to the New River. Tank activities may have impacted surface soil through 
direct deposition and subsurface soil through leaching of constituents into site soil. 

Current and future land-use scenarios are limited to industrial operations and SWMU 68 is located within 
the Installation perimeter fence; therefore, potential receptors are limited to site workers, future 
construction workers, and terrestrial biota. Figure 1-35 presents the potential exposure pathways for each 
receptor. Direct deposition via potential spills is considered a potential release mechanism to surface soil 
and surface water (nearby drainage ditch). Site workers, construction workers, and terrestrial biota could 
contact surface soil. Leaching of constituents through site soil is considered a potential release 
mechanism to subsurface soil and subsurface soil may be received by construction workers. 
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Table 1-1 1 
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Table 1-1 1 (Continued) 
Summary olDctcctcd Analytes lor Soil Samples Collected at SWMU 68 
Modified from I C F  Kaiser Engineers, lnc. SWMU 68 Closure Report 

SSP WPA lor Nlnc SWMUs and Three AOCs 
Radlord Army Ammunition Plant, Radlord, Vlrginia 

Radford Army Ammunition Plant 
MWP Addendum No. 16 

FSP Work Plan 



Table 1-1 1 (Continued) 
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Table 1-11 (Continued) 
Summary of Detected Analytn for Soil Sampln Collected at SWMU 68 
Modified from I C F  Kaiser Engineers, Inc. SWMU 68 Closure Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 
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1.8.5 Data Gap Analysis - TCL VOCs - TCL VOCs analysis has not been performed on previous samples. Therefore, TCL VOCs 
represent a data gap and will be analyzed in surface and subsurface soil. 

TCL SVOCsRAHs - TCL SVOCRAH analysis has not been performed on previous samples. 
Therefore, TCL SVOCRAH represents a data gap and will be analyzed in surface and subsurface soil. 

TCL PCBs - TCL PCBs analysis has not been performed on previous samples. Therefore, TCL PCBs 
represent a data gap and will be analyzed in surface and subsurface soil. 

TCL Pesticides - TCL Pesticide analysis has not been performed on previous samples. Therefore, TCL 
Pesticides represent a data gap and will be analyzed in surface soil. 

Exvlosives - Explosive analysis has not been performed on previous samples. Therefore, explosives 
represent a data gap and will be analyzed in surface and subsurface soil. 

TAL Inore;anics - Surface and subsurface soil samples were collected during previous investigations. 
Results indicate that TAL Inorganics are identified as COPCs at the site. Additional samples will be 
collected and analyzed in the surface and subsurface to appropriately screen the site for SSP purposes. 

Dioxinslhns - Dioxindfurans are not considered a data gap because SWMU 68 was not used for 
burning or storage/disposal of burned waste. 

Other - An analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples 
will be analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to assess the - mobility of constituents in soil. 

1.8.6 Planned Field Activities 

Based on the results of the data gap analysis, additional sampling and analysis is proposed to perform the 
SSP effort at this site. Sampling locations were selected based on previous sample analytical results, site 
observations, and the CSM. Proposed analyses for various media types were identified by the results of 
the data gap analysis. 

1.8.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at SWMU 68 using the 
direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. A four-foot, 
Geoprobe Macro-Core@ sampling device will be used to collect soil samples continuously from each of 
the borings, as described in SOP 20.1 1 in Appendix A. The location of each soil boring will be 
established to the nearest meter using GPS equipment. 

Three soil borings will be advanced at SWMU 68 (68SB1, 68SB2, and 68SB3). Proposed sampling 
locations are presented on Figure 1-36. Soil borings will be advanced to the groundwater table or top of 
bedrock, whichever is encountered first, using direct push technology consistent with the procedures 
outlined in SOP 20.1 1. During boring advancement, subsurface soil samples will be screened for volatile 
organic compounds using a PID consistent with SOP 90.1 included in Appendix A. Soil borings will be 
completed at the following locations: 

Soil boring 68SB1 and 68SB2 will be located near the centers of the former tank locations. These 
P borings are proposed to verify previous investigation activities; and 
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*rr- Boring 68SB3 will be located down gradient of the former tank locations to assess potential 
constituent migration. 

To meet the objectives of the soil screening at SWMU 68 outlined above and to fill data gaps identified 
in Section 1 S.5: 

One surface sample will be collected from each boring (i.e., 0 to 6 inches bgs below gravel, 
vegetative, or organic layers and 6 to 12 inches bgs for VOCs) to assess the fill placed above the 
native soil; 

Two subsurface soil samples will be collected from each boring, with one from the filllnative 
interface (approximately 4 to 5 ft bgs) and one from the terminational zone (above the groundwater 
table or top of bedrock); and 

Each soil sample will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides 
and TCL PCBs, consistent with the requirements of the MWP QAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two samples will be collected and ani-ilyzed for the physical properties TOC, grain size, specific gravity, 
percent moisture, and bulk density in accordance with the QAPA in Section 2.0 of this document. 
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1.9 SWMU 69 - POND BY CHROMIC ACID TREATMENT TANKS 

1.9.1 Site Background - Environmental Setting 

Ph~sioeraphy - SWMU 69 is located in 
the western section of the HSA 

slightly depressed grassy area with 
moderately sloping topography at an 
elevation of approximately 1,790 ft msl I 
sloping towards a wooded area to the 
west (Figure 1-37). Historically related 
buildings are located to the southeast and 
several unrelated overhead pipes and 
associated appurtenances lie between 
SWMU 68 and SWMU 69. 

Surface Water - Surface water in the 
area of SWMU 69 was observed during 

associated with SWMU 69. 

I 
the SSP site visit to flow west-southwest toward a p d  stream of the New 
north-northwest and discharges into the New River approximately 1,400 feet 
and Moore 1992a). Manholes, catch basins, storm drains, or other drainage 

River. The stream flows 
from SWMU 69 (Dames 
pathways have not been 

Geologv and Soil - SWMU 69 is underlain by the Braddock loam soil. This soil has moderate 
permeability and is acidic-to-strongly acidic (IT 2002a). Site-specific data regarding subsurface 
conditions at SWMU 69 have not been collected. Data collected by ICF Kaiser (ICF Kaiser 1998) 
indicate surface soil consists of a yellow-orange to light brown mixture of sand, silt, and clay with a trace 
of gravel. Investigations at other SWMUs in similar settings at R F M  indicate the presence of 
unconsolidated alluvium consisting of sand and silt with some silt and gravel. The soil overlies the 
fractured interbedded siltstone, limestone, and dolostone of the Elbrook Formation. 

Based on Figure 4-1 of the Current Conditions Report (IT 2002a) several overlapping photolineaments 
are present near SWMU 69. 

Groundwater - Site-specific data regarding hydrogeologic conditions at SWMU 69 have not been 
collected. Based on a similar geomorphic setting to other SWMUs at RFAAP, groundwater is likely 
present near the overburden-bedrock interface, follows topography, flows northwestward, and may 
discharge into the New River. 

Tanks and Structures - No other related tanks or structures are located on or near SWMU 69. 

1.9.2 Site Background - History 

This area was once a shallow settling pond that collected treated wastewater containing chromium 
hydroxide sludge from SWMU 68, the Chromic Acid Treatment Tanks (Hercules 1958). The pond was 
bermed and approximately 1 to 2 feet deep. The supernatant from SWMU 69 discharged to a perennial 
stream flowing to the New River (Hercules 1958). 
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In accordance with the recommendations included in the VI Report for SWMU 69, interim measures 
were undertaken and SWMU 69 underwent closure including removal of impacted soil (Dames & Moore 
1994; Appendix C). A SWMU 69 Closure Report was prepared by Dames & Moore and submitted by 
RFAAP to the USEPA Region lII and the VDEQ. This closure and characterization resulted in 
approximately 700 cubic yards of material being excavated and disposed at Fly Ash Landfill #2 located 
at RFAAP. After confirmatory sampling was completed, the site was restored with clean fill supplied by 
RFAAP and graded to reestablish the preexisting drainage course. 

1.9.3 Previous Investigations 

The following section reviews previous site investigations emphasizing the usability of collected data and 
the screening of historical data with respect to current criteria (i.e., current RBCs and BTAGs). 

1.93.1 Verification Investigation - 1992 

In 1992, Dames and Moore collected one sediment sample (69SE1) and one surface water sample 
(69SW1) from the pond to "evaluate whether the pond (SWMU 69) received hazardous constituents from 
past discharges from the chromium tanks at SWMU 68 (Dames and Moore 1992a)." Two surface soil 
samples (69SS1 and 69SS2; Figure 1-38) also were collected from an area down gradient, which 
"potentially may have been impacted by overflows from the pond (Dames and Moore 1992a)." Samples 
were analyzed for pH and TAL Metals. 

Soil- A review of the data indicates that reported concentrations of five TAL Metals, cadmium, 
chromium, lead, thallium, and zinc exceeded their respective facility-wide background point estimate 
concentrations for RFAAP soil. TAL Metals aluminum, antimony, arsenic, cadmium, chromium, iron, 
manganese, thallium, and zinc exceeded their respective April 2003 Residential Soil RBCs in at least one 
of the soil samples. Antimony, arsenic, and thallium exceeded their respective 2003 Industrial Soil RBCs 
in one or both samples. Sixteen metals were reported as exceeding their respective Draft BTAG 
screening level concentrations in one or both surface soil samples at SWMU 69 (Table 1-12). 

Sediment - A review of the data indicates that seven TAL Metals, cadmium, chromium, copper, lead, 
nickel, thallium, and zinc exceeded their respective facility-wide background point estimate 
concentrations for RFAAP soil. Eleven TAL Metals exceeded (Table 1-13) their respective April 2003 
Residential RBCs in sample 69SE1. TAL Metals antimony, arsenic, cadmium, chromium, iron, lead, and 
thallium exceeded their respective April 2003 Industrial Soil RBC concentrations. In addition, nine TAL 
Metals were reported exceeding their BTAG screening criteria at sample 69SE1. 

Surface Water - Results indicate that 12 metals exceeded their respective 2003 Tap Water RBCs and five 
metals (antimony, cadmium, chromium, copper, and lead) exceeded their MCLs in sample 69SW 1 (Table 
1-14). Results also indicate that eleven metals exceeded their respective BTAG screening level 
concentrations. 

1.93.2 Review of EPIC Aerial Photo Assessment Report - 1992 

Activity at SWMU 69 was first noted on a 1962 aerial photograph. The 1962 photograph indicated the 
presence of a "probable lagoon containing liquid (USEPA 1992)." This area remained unchanged through 
the 1986 photograph (USEPA 1992). 
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Table 1-12 
Summary of Analytical Data for Soll Samples Collected at SWMU 69 
Modified from Dames and Moore Verification Investigation Report 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Vlrginia 

B - Analytc was detected in unrcsponding method blank n l u a  arc flagged if the sampk concentration is kss 
than ten (10) times the mcrhod blank cmccnbation fn cornmar Lsbontory constituents and five (5) times 

for all other constituents 
BTAG - USEPA Region 111 DraA. Biologicd Technical h i s t a n c e  Group Screening Level 

CSO - Chemical soil 
A bgs - F m  below ground surface 
mgkg = Milligrams pel kibgram 
PQL - RPcticolqwtitation Iimit; the lowest concentralion that cau k 

reliably dcl&tcd u a defined kvel of precision for a given a n d + a l  method 
TAL - TK@ Analyce Liol 
RBC - Risk-Based Concentntim 

USEPA = United States Envimnrncntul Protection Agency 
USEPA Region 111 R i s k - J h d  Concenmtion (RBC) nlues hrn the April 25,2003 RBC Table 

Adjusted RBCs = a Hazard Quotient (HQ) of0.I applied to noncu~inogcns 

"' = Chromium VI RBC value u s d  

('I - Lead crilma arc Action Levels; sbc USEPA Region 111 guidance 
(" - Manganese-nonfood RBC value used 
"' - Mercuric chloride RBC n l u e  w u  used 
"' - Facility-Wide Background Point Estimate as &ported in the Facility-Wide Bsckglound Study Report (IT 2002b) 

(11- Concentration exceeds Industrial RBC 

Concentration exceeds Residential RBC 

Concenmtion ex& DraA BTAG Screening Level 

-- /I underline / =  Coocentralion exceeds Facility-Wide Backpuund Point Estimate -- 
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Table 1-13 
Summary of Analyticai Data for Sediment Sample Collected at SWMU 69 

Modified from Dames and Moore Verification Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginla 
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BTAG = USEPA Region 111 Dnft Biological Talmiol Assisma &up screening L m l  
CSE = C h i a l  *t 

R bgs = Feu below ground d a c e  

mgng = Milligrems per kilo- 
PQL = Rctiul qwtimtion limit; the bwcst m c m i r d o n  that a n  be 

reliably detected rt r dcfmcd knl of precisian f n  r given uu ly tb l  mcchod 

TAL = Target Anal* L h  
RBC = R i s k - B d  Concenmiiom 

USEPA = Unied Stam Environmental R o ~ t i o n  Agency 
USEPA Region I11 R i s k - B d  Conccnmtion (RBC) vrlucs from the Apni 25.2003 RBC Trbk 

Adjusttd RBCa = r H d  Quob'mt (HQ) of 0.1 applied to m r w c k g s l s  

"'=Chromium VI  RBC vdue used 
"'= Lcd ailair ot Action Level& ace USEPA Rcgim 111 guidma 

'" = Urn--nonfood RBC value uaed 
'*I= Fuility-Wide B a c k m d  Point Estimate as Reported in be Facility-Wide Brclrgrmd S ~ d y  Report (IT 2002b) 

I bold i= c~ncmmtion ~nd~a t t i a~  RBC 

Concamtion u c &  Rcsidmlial RBC 

$ *  ..,.L.~'.V 'L, M - = Concmmtion cxcads Dnfl BTAG Scraning L m l  
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Table 1-14 
Summary of Analytical Data for Surface Water Samples at SWMU 69 

Modified from Dames and Moore Verification Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

BTAG = USEPA Region I11 Draft. Biologicll Tcchical Assistma Group Screening Level 
CSW =Chemical surface mter 

A bgs = Feet below gmund surf= 

MCL = Muimum C o n b m b t  Level 

PQL = Practical qunniitation limit: the lowut wnrmmtion that cm be reliably daectcd at a 
M i c d  level of p i s i o n  for a given rrulytiul method 

TAL = Target Analytc List 
RBC = Risk-BascdCmcenbniim 
USEPA = Unibd S h t a  Envmnmcnhl R o t e c ~  Agency 
USEPA Region 111 Risk-Bad Concentration (RBC) values fmm the April 25,2003 RBC Table 

Adjusted RBCs = r Hazard Quotient (HQ) of 0.1 applied to non-cucinogens 
p g L  = Microgram Pcr Liter 

'"' = Action Level 
"'=Chromium VI RBC n l u c  uacd 

"' = Mmgmesc-nonfood RBC n l u c  uacd 

I I= Concentration excads Tap Wapr RBC 

Concenhatim excads DraA BTAG Sarming Level 

I _ bold I =  Concmbption exceeds both Ule Tap Warn RBC and MCL 
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I 
1.933 Closure Report, SWMU 69, Pond by Chromic Acid Treatment Tanks - 1994 

Additional investigation was conducted to m e r  delineate soil. X-ray florescence (XRF) was selected to 
delineate the limits of the area to be investigated. Lead was selected as the indicator for field screening of 
soil due to concentrations present in the pond sediment (Dames and Moore 1994). The delineation activities 
consisted of test pitting, on-site sampling and analysis, confirmatory sampling and analysis, and backtilling 
and grading operations. 

Eight soil samples were collected from the test pit after the soil was removed. One sample (69S01) was 
collected from the center of the south wall of the test pit and seven samples (69802 through 69808) 
were collected fiom the floor of the test pit (Figure 1-39). These samples were analyzed for TAL Metals 
and 1 1 1  TCLP analyses to confirm the XRF screening data. Results reported indicate that the lead 
impacted soil had been identified and removed. 

As shown on Table 1-15, eight soil samples were analyzed for TAL Metals. A review of the data 
indicates lead values do not exceed the 2003 Action Level. Seven TAL metals (beryllium, cadmium, 
chromium, iron, lead, thallium, and zinc) exceeded facility-wide background point estimates. TAL 
Metals, aluminum, antimony, arsenic, cadmium, chromium, iron, manganese, thallium, and vanadium 
were present above their respective April 2003 Residential Soil RBCs. Concentrations of antimony, 
arsenic, chromium, iron, and thallium were present above their respective April 2003 Industrial Soil 
RBCs. Results indicate that fifteen TAL Metals were above their respective Draft BTAG screening level 
concentrations in one or more of the soil samples at SWMU 69. A review of the TCLP data indicated 
detections did not exceed TCLP criteria. 

- At the completion of sampling, the test pit was backfilled with clean fill as supplied by RFAAP (Dames 
and Moore 1 994). 

1.9.3.4 New River and Tributaries Study - 1997 

The objective of the New River and Tributaries Study was to provide data for migration pathways along 
the river and tributaries to assess adverse impacts to human health and the environment (Parsons 1997). 
One sediment sample (NRSE16) was collected from the "unnamed tributary" downstream of SWMUs 57, 
68, and 69 to assess potential impacts from these SWMUs. The sample was analyzed for VOCs, SVOCs, 
Pesticides, PCBs, and TAL Metals. Sample results indicate that four metals (aluminum, chromium, iron, 
and manganese) were reported present above their respective 2002 Residential RBCs. Arsenic exceeded 
(5.1 m a g )  its 2002 Industrial RBC (3.8 m a g ) .  Results indicate ten TAL Metals exceeded their 
respective BTAG screening level concentrations in sediment sample NRSE 16. 

1.9.4 Conceptual Site Model 

A CSM for SWMU 69 is presented in Figure 140. Subsurface geology is shown as an upper layer of 
sands, silts, and clays with increasing gravels present with depth overlying the Elbrook Formation. 
Potentially affected media include surface water, groundwater, and surface and subsurface soil. 
Overflows of the pond may have potentially resulted in constituent migration to surface water drainage 
ditches down gradient of the pond area. The area surrounding the former pond is maintained grass with 
surface water runoff flowing first southwest in a well-defined drainage ditch and then north-northwest in 
an unnamed tributary to the New River. Pond wastewater and sludge may have potentially impacted the 
remaining subsurface soil through leaching of constituents into site soil. 

,- 
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1 
Table 1-15 

Summary of Analytical Data for Sediment and Confirmatory Soil Samples Collected at SWMU 69 
Modified from Dames and Moore Closure Report SWMU 69 - Pond by Chromic Acid Treatment Tanks 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 
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Table 1-15 (Continued) 
Summary of Analytical Data for Sediment and Confirmatory Soil Samples Collected at SWMU 69 

Modified from Dames and Moore Closure Report SWMU 69 - Pond by Chromic Acid Treatment Tanks 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

SAMPLE DATE 

Radford Army Ammunition Plant 
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Notes: - 
BTAG = USEPA Region Ill Draft, Biological Technical Assistance Group Screening Level 

CSE = Chemical sediment 

CSO = Chemical soil 

fl bgi = Feet below ground surface 

mg/kg = Milligrams per kilogram 

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 

RBC = Risk-Based Concenhation 

USEPA = United States Environmental Protection Agency 

USEPA Region Ill Risk-Based Concentration (RBC) values from the April 25,2003 RBC Table 

Adjusted RBCs = a Hazard Quotient (HQ) of 0.1 applied to non-carcinogens 

'"= Facility-Wide Background Point Estimate as Reported in the Facility-Wide Background Study Report (IT 2002b) 

"'=Chromium VI RBC value used 

"'= Lead criteria are Action bvels; see USEPA Region 111 guidance 

"' = Manganese-nonfood RBC value used 

"'= Mercuric chloride RBC value used 

1-1. Concentration exceeds Industrial RBC 

rr Concentntion exceeds Residential RBC 

Concentration exceeds Dnfi BTAG Screening Level 

r u n = l =  Concenbation exceeds Facility-Wide Background Point Estimate 
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Current and future land-use scenarios are limited to industrial operations. SWMU 69 is located within 
the Installation perimeter fence; therefore, potential receptors are limited to site workers, future 
construction workers, and terrestrial biota. Figure 1-41 presents the potential exposure pathways for each 
receptor. Direct deposition of wastewater is considered a release mechanism to surface soil. Site 
workers, construction workers, and terrestrial biota could contact surface soil. Leaching of constituents 
through site soil is considered a potential release mechanism to subsurface soil and subsurface soil may 
be received by construction workers. 

1.9.5 Data Gap Analysis 

TCL VOCs - TCL VOCs analysis has not been performed on previous samples. Therefore, TCL VOCs 
represent a data gap and will be analyzed in surface and subsurface soil. 

TCL SVOCsPAHs - TCL SVOCPAH analysis has not been performed on previous samples. 
Therefore, TCL SVOCPAH represents a data gap and will be analyzed in surface and subsurface soil. 

TCL PCBs - TCL PCBs analysis has not been performed on previous samples. Therefore, TCL PCBs 
represent a data gap and will be analyzed in surface soil. 

TCL Pesticides - TCL Pesticide analysis has not been performed on previous samples. Therefore, TCL 
Pesticides represent a data gap and will be analyzed in surface soil. 

Ex~losives - Explosive analysis has not been performed on previous samples. Therefore, explosives 
represent a data gap and will be analyzed in surface and subsurface soil. 

TAL Inorganics - Sediment, surface water, and surface soil samples collected fiom SWMU 69 during 
previous investigations were analyzed for TAL Metals and TCLP Metals. A review of the results indicates 
that TAL Inorganics are identified as COPCs at the site. Therefore, additional samples will be collected 
from the surface and subsurface soil to appropriately screen the site for SSP purposes. 

Dioxins/fUrans - Dioxins/furans are not considered a data gap because SWMU 69 was not used for 
burning or storage/disposal of burned waste. 

Other - h analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples 
will be analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to assess the 
mobility of constituents in soil. 

1.9.6 Planned Field Activities 

Based on the results of the data gap analysis, additional sampling and analysis is proposed to characterize 
this site for SSP purposes. Sampling locations were selected based on previous sample analytical results, 
site observations, and the CSM. Proposed analyses for various media types were identified by the results 
of the data gap analysis. 
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- 1.9.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at SWMU 69 using the 
direct push method of boring advancement, as described in SOP 20.1 1 in Appendix A. A four-foot, 
Geoprobe Macro-Core@ sampling device will be used to collect soil samples continuously fiom each of 
the borings, as described in SOP 20.1 1 in Appendix A. The location of each soil boring will be 
established to the nearest meter using GPS equipment. 

Three soil borings will be advanced at SWMU 69 (69SB1, 69SB2, and 69SB3). Proposed sampling 
locations are presented on Figure 1-42. Soil borings will be advanced to the water table or bedrock, 
whichever is encountered first, using direct push technology consistent with the procedures outlined in 
SOP 20.11. During boring advancement, subsurface soil samples will be screened for the presence of 
volatile organic compounds using a PID consistent with SOP 90.1 included in Appendix A. Soil borings 
will be completed at the following locations: 

Boring 69SB1 will be located within the limits of the former pond. This boring will assess previous 
pond investigation activities; 

Boring 69SB2 will be located down gradient of 69SB1 to evaluate if the down gradient area was 
impacted by overflow fiom the pond; and 

Boring 69SB3 will be located approximately 30 feet down gradient of the former pond. This boring 
will evaluate if this down gradient area was impacted by overflow from the pond and will provide 
data to evaluate potential constituent migration. 

C 

To meet the objectives of the soil screening at SWMU 69 outlined above and to fill data gaps identified 
in Section 1.6.5: 

One surface sample will be collected fiom each boring (i.e., 0 to 6 inches bgs below gravel, 
vegetative or organic layers and 6 to 12 inches bgs for VOCs) to assess the fill placed above the 
native soil (69SB1) and surface soil conditions at 69SB2 and 69SB3; 

Two subsurface soil samples will be collected fiom 69SB1, with one from the filYnative soil 
interface (depth unknown, will be field assessed) and one fiom the terminational zone (above the 
groundwater table or top of bedrock); 

Two subsurface soil samples will be collected fiom 69SB2 and 69SB3, with one from an 
intermediate zone (approximately 10 to 12 ft bgs) and one from the terminational zone (above the 
groundwater table or top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin), and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides 
and TCL PCBs consistent with the requirements of the MQAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two soil samples will be collected and analyzed for the physical properties TOC, grain size, specific 
h gravity, percent moisture, and bulk density in accordance with the QAPA in Section 2.0 of this 

document. 
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AREA A - NITROCELLULOSE RAINWATER DITCH 

1.10.1 Site Background - Environmental Setting 
Phvsiomvhy - Area A is located in the 
industrialized eastern portion of the MMA 

I 
near several buildings. Area A lies in a 
relatively flat area of the MMA at an 
elevation of approximately 1800 ft rnsl 
(Figure 1-43). Area A was identified during 
the April 1987 Visual Site Inspection PSI)  
as a one-foot deep soil depression that 
received runoff fiom the Nitrocellulose A- 
Line (USEPA 1987; Figure 1-44). The area 
was devoid of vegetation and discolored soil 
was observed during the 1987 VSI (USEPA 
1987). During the August 2002 SSP site 
visit, the area was heavily vegetated and 
discolored soil was not observed. Several 
buildings, paved roads, and overhead lines 
are located near Area A. 

Surfaoe Water - Based on topography, I 
precipitation and run-on at Area A would 

I 
flow fiom the area of surrounding buildings (A-line) and drain to the slightly depressed area (Area A). 
Water runoff appears to flow north along the depressed grassy area and percolate into the surface soil. 
Manholes are present north and south of Area A. No other surface water bodies, drainage ditches, 
manholes, catch basins, or other flow paths have been associated with Area A. 

Geologv and Soil - Area A is underlain by the Unison-Urban land complex soil. This soil has moderate 
permeability and is medium-to-strongly acidic (IT 2002b). Site-specific data regarding subsurface 
conditions at Area A have not been collected. Data have been collected from Area 0 located 
approximately 800 ft to the southeast of Area A. RFI boring data from Area 0 indicate the presence of 
unconsolidated alluvial deposits that are divided into two strata. The shallowest stratum consists of fine, 
brown to yellow-brown, plastic silt and clay. The second stratum is yellowish-brown silty clay or 
yellowish-brown clay with gravel and silt seams and is present below the first stratum and overlying the 
bedrock. These gravel are discontinuous in the area of Area 0. 

Underlying the two strata is the gray limestone/dolostone of the Elbrook Formation. The bedrock is 
argillaceous with frequent brecciated, conglomeratic, and vuggy zones. The bedrock is highly weathered 
and fractured with small quartz and calcite veins (Dames and Moore 1994). Based on Figure 4-1 of the 
Current Conditions Report (IT 2002a), several overlapping photolineaments are located near Area A. 

Groundwater - Hydrogeologic conditions of Area 0 were investigated through field investigation and 
data collected from slug tests performed on three wells during the RFI. Groundwater monitoring data 
from Area 0 (Dames and Moore 1994) indicate that a relatively shallow water table exists from 2 to 24 ft 
bgs. Based on groundwater measurements obtained during the RFI, the water table slopes toward the 
northeast (Dames and Moore 1994b). 

Tanks and Structures -Numerous un-related buildings, overhead lines, and tanks exist near Area A. 
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1.10.2 Site Background - History 

This unit is located near the Nitrocellulose A-Line production area (USEPA 1987). A low depression, 
approximately one foot deep, "which appears to be an unlined rainwater ditch" was identified during the 
April 1987 Visual Site Inspection. No other information was found for preparation of this work plan. 

1.10.3 Previous Investigations 

Previous investigations associated with this AOC were not found during preparation of this work plan. 

1.10.4 Conceptual Site Model 

A CSM for Area A is presented in Figure 145. Subsurface geology is shown as an upper layer of clayey 
silts underlain by silty gravels overlying the Elbrook Formation. Potentially affected media include 
surface and subsurface soil. The area surrounding Area A is comprised of structures, maintained grass, 
and asphalt-paved roadways. Storm water runoff from the Nitrocellulose A-Line may have potentially 
impacted surface and subsurface soil through direct deposition and leaching of constituents into site soil. 

Current and future land-use scenarios are limited to industrial operations and Area A is enclosed by the 
Installation perimeter fence; therefore, potential receptors are limited to site workers, future construction 
workers, and terrestrial biota. Figure 1 4 6  presents the potential exposure pathways for each receptor. 
Direct deposition is considered a potential release mechanism to surface soil at these sites. Site workers, 
construction workers, and terrestrial biota could contact surface soil. Leaching of constituents through 
site soil is considered a potential release mechanism to subsurface soil at the site and subsurface soil may 
be received by construction workers. 

1.10.5 Data Gap Analysis 

TCL VOCs - TCL VOCs analysis has not been performed. Therefore, TCL VOCs represent a data gap 
and will be analyzed in surface and subsurface soil. 

TCL SVOCsfPAHs - TCL SVOCPAH analysis has not been performed. Therefore, TCL SVOCPAH 
represents a data gap and will be analyzed in surface and subsurface soil. 

TCL PCBs - TCL PCBs analysis has not been performed. Therefore, TCL PCBs represent a data gap 
and will be analyzed in surface soil. 

TCL Pesticides - TCL Pesticides analysis has not been performed. Therefore, TCL Pesticides represent 
a data gap and will be analyzed in surface soil. 

Ex~losives - Explosives analysis has not been performed. Therefore, explosives represent a data gap and 
will be analyzed in surface and subsurface soil. 

TAL Inorganics - TAL Inorganics analysis has not been performed. Therefore, TAL Inorganics 
represent a data gap and will be analyzed in surface and subsurface soil. 

Dioxinslfurans - Dioxins/furans are not considered a data gap because Area A was not used for burning 
or storageldisposal of burned waste. 
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C - Other - An analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been perfomed during the previous investigations. Therefore, soil samples 
will be analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to assess the 
mobility of constituents in soil. 

1.10.6 Planned Field Activities 

Based on the results of the data gap analysis, additional sampling and analysis is proposed to characterize 
this site for SSP purposes. Sampling locations were selected based on site observations and the CSM. 
Proposed analyses for various media types were identified by the results of the data gap analysis. 

1.10.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at Area A using the direct 
push method of boring advancement, as described in SOP 20.11 in Appendix A. A four-foot, Geoprobe 
Macro-Core@ sampling device will be used to collect soil samples continuously from each of the 
borings, as described in SOP 20.1 1 in Appendix A. The location of each soil boring will be established 
to the nearest meter using GPS equipment. 

Three soil borings will be advanced at Area A (ASB 1, ASB2, and ASB3). Proposed sampling locations are 
presented on Figure 147. Soil brings will be advanced to the groundwater table or to the top of bedrock 
using direct push technology, consistent with the procedures outlined in SOP 20.11. During boring 
advancement subsurface soil samples will be screened for the presence of volatile organic compounds using 
a PID consistent with SOP 90.1 included in Appendix A. Soil brings will be completed at the following 
locations: 

h 

Borings ASB1, ASB2, and ASB3 will be located along the depressed area (i.e., drainage channel). 
These borings will assess whether environmental media have been impacted from A-Line runoff. 

To meet the objectives of the soil screening at Area A outlined above to fill the data gaps identified in 
Section 1.9.5: 

One surface sample will be collected from each boring (i.e., 0 to 6 inches bgs gravel, vegetative 
organic layers and 6 to 12 inches bgs for VOCs) to screen surface soil since data does not exist for 
this area; 

Two subsurface soil samples will be collected from each boring, with one from an intermediate zone 
(approximately 10 to 12 ft bgs) and one from the terminational zone (above the groundwater table or 
top of bedrock); and 

Each of the soil samples will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin) and TAL Inorganics. One surface soil sample will be analyzed for TCL Pesticides and 
TCL PCBs consistent with the requirements of the MWP QAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. 

Two samples will be collected and analyzed for the physical properties TOC, grain size, specific gravity, 
percent moisture, and bulk density in accordance with the QAPA in Section 2.0 of this document. 

C 
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1.1 1 AREA F - FORMER DRUM STORAGE AREA 

1.1 1.1 Site Background - Environmental Setting 

Physioaraphv - Area F is located 80 feet 
southeast of an unrelated building, 
approximately 300 feet from the New 
River in the northern section of the MMA. 
The topography near Area F is gently-to- 
steeply sloping upward to the south at an 
elevation of approximately 1,700 ft  msl 
(Figure 1-48). The area was constructed as 
a 50 R by 50 ft gravel lot. The area is 
surrounded on three sides by maintained 
grass and an asphalt-paved road lies to the 
north. Overhead lines traverse along the 
site to the west. 

Surface Water - Based on the topography, 
the surface water runoff at Area F appears to flow through well-defined drainage pathways generally to 
the north with discharge into the New River approximately 300 feet from the site. Runoff within the site 
area flows northward toward the road then flows eastward into a well-defined pathway draining 
northward. 

Geology and Soil - Area F is underlain by the Urban-Unison land soil. This soil has a medium 
permeability and is medium-to-strongly acidic (IT 2002a). Site-specific data regarding subsurface 
conditions at Area F have not been collected. Investigations at other SWMUs in similar settings at 
RFAAP indicate the presence of two strata. The upper stratum consists of brown silty-toclayey sand. 
The second stratum consists of reddish brown rnicaceous sandy silt containing large cobbles (river jack) 
increasing in number with depth. 

Underlying the two strata is the gray limestone/dolostone of the Elbrook Formation. 

Groundwater - Site-specific data regarding hydrogeologic conditions at Area F have not been collected. 
Based on similar geomorphic setting to other SWMUs at RFAAP, groundwater is likely present from 
approximately 20 to 30 ft  bgs with the water table sloping north toward the New River. 

Tanks and Structures - Besides previously identified nearby buildings and overhead lines, no other tanks 
or structures exist at Area F. 

1.11.2 Site Background - History 

Reportedly, empty drums from throughout RFAAP (Nitroglycerin Area, Rocket Area, and Green Line; 
ATK 2002) were stacked on their sides at Area F before being sold for recycling. The drums were 
reportedly rinsed before being stored. The drums may have contained diethyl phthalate, sodium 
hydrosulfide, ethyl lactatehutyl acetate solvent mix, dinitro-propylarnine, waste oil or oily water, and 2- 
nitro-diphenylamine (ATK 2002). 

1.113 Previous Investigations 

The following section reviews previous site investigations emphasizing the usability of collected data and 
the screening of historical data with respect to current criteria (i.e., current RBCs and BTAG screening 
levels). 
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1.1 1.3.1 Verification Investigation - 1992 
C 

In 1992, Dames and Moore collected (Figure 1-49) and analyzed four surface soil samples from within 
the limits of the gravel storage area. Samples were analyzed for VOCs and SVOCs. Analytxal results 
indicate trace concentrations of VOCs were detected several orders of magnitude less than the April 2003 
RBC soil-screening criteria. Reported results are presented in Table 1-16. 

1.11.3.2 Installation Assessment (Air Photo Interpretation) - 1992 

Activity at Area F was first noted on a 1986 aerial photograph. The 1986 photograph and report 
indicated approximately 200 drums were stored at this location. The report also notes "a probable stain 
is visible in the vicinity of the drums (USEPA 1992)." 

1.1 1.4 Conceptual Site Model 

A CSM for Area F is presented in Figure 1-50. Subsurface geology is shown as an upper layer'of sands 
and silts underlain by increasing gravel and then the Elbrook Formation. Potentially affected media 
include surface and subsurface soil. The area surrounding Area F is maintained grass and asphalt-paved 
roadways. The former drum storage area may have potentially impacted surface soil through spills and 
subsurface soil through leaching of constituents into site soil. 

Current and hture land-use scenarios are limited to industrial operations and Area F is enclosed by the 
Installation perimeter fence; therefore, potential receptors are limited to site workers, hture construction 
workers, and terrestrial biota. Figure 1-51 presents the potential exposure pathways for each receptor. 
Direct deposition via spills of residual material in drums stored at Area F is considered a potential release 
mechanism to surface soil. Site workers, construction workers, and terrestrial biota could contact surface - soil. Leaching of constituents through site soil is considered a potential release mechanism to subsurface 
soil and subsurface soil may be received by construction workers. 

1.1 1.5 Data Gap Analysis 

TCL VOCs - A review of the surface soil data indicates that TCL VOCs are not identified as COPCs; 
however, in order to meet the objectives of the SSP, TCL VOCs will be analyzed in both surface and 
subsurface soil samples. 

TCL SVOCsPAHs - TCL SVOCPAH analysis was performed during the 1992 VI. SVOCs were not 
detected during this investigation. However, samples were not collected for PAH analysis during 
previous investigations. Therefore, in order to meet the objectives of the SSP, TCL SVOCs, and PAHs 
will be analyzed in surface and subsurface soil samples. 

TCL PCBs - TCL PCBs analysis has not been performed. Therefore, TCL PCBs represent a data gap 
and will be analyzed in surface soil. 

TCL Pesticides - TCL Pesticides analysis has not been performed. Therefore, TCL Pesticides represent 
a data gap and will be analyzed in surface soil. 

Ex~losives - Explosives analysis has not been performed. Therefore, explosives represent a data gap and 
will be analyzed in surface and subsurface soil. 

TAL Inorganics - TAL Inorganics analysis has not been performed. Therefore, TAL Inorganics 
represent a data gap and will be analyzed in surface soil and subsurface soil. 

1-1 27 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



GRASS 
N 

n I I I n 

I 

1 inch = 200 feet 

CEGEND 

Soil Sample 

(SOURCE: MODIFIED FROM 
DAMES&MOORE,1992a) 

FIGURE 1-49 

SWMU LAYOUT MAP 1 

R F M P  
SSP WORK PLAN ADDENDUM: AREA F 

Date: 
OCTOBER 2002 

Scale: 
ASSHOWN 

Prepared By: 

KDCIDR 

~ ~ l e  Name: 
09604-31 7-155 



Table 1-16 
Summary of Analytical Data for Soil Samples Collected at Area F 

Modifled from Dames and Moore Verification Investigation Report 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

rLI 

Tehachloroethylene 
Trichlorofluoromethane 

BTAG = USEPA Region 111 Draft Biological Technical Assistance Group Screening Level 
CSO = Chemical soil 
tt bgs - Feet below ground surface 
mgkg = Milligmms per kilogram 
PQL = Practical quantitation limit; the lowest concentration hat can be reliably detected at a defined level of precision for a given 

analytical method 
RBC = Risk-Based Concentration 
USEPA = United State Environmental Prolcction Agency 
USEPA Region 111 Risk-Based Concenhation (RBC) values from the April 25,2003 RBC Table 
Adjusted RBCs -a Hazard Quotient (HQ) of 0.1 applied to n o n c s r c i n o g ~ ~  

Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



1 x 1  

I CONCEPTUAL DRAWING - NO SCALE IMPLIED I [ NO BEDROCK TOPOGRAPHY IMPLIED 1 

FIGURE 1-50 

CONCEPTUAL 
SITE MODEL 

FIGURE 

R F M P  
SSP WORK PLAN ADDENDUM: AREA F 

Date: 

OCTOBER 2W2 

Scale: 
NO SCALE 

Prepared By: 

KDCIDR 

Flle Name: 
08604-317-755 



1 1 

Ingestion 

Inh.l.tlon 

Dermal Contsa 

Ingestion 

lnhalatlon 

Dermal Contsa 

PRIMARY RELEASE EXPOSURE 
SOURCES MECHANISMS PATHWAY ROUTE 

- 
RECEPTORS 

HUMAN BIOTA 

DIRECT 
DEPOSITION 

LEACHING - 
PRIOR 
DRUM 

STORAGE 
ACTlVIflES 

- 

SITE CONST. 
WORKERS WORKERS TERRESTRIAL AQUATIC 

- 
- FI Fl 

a 

€i!iiEIE 
SURFICIAL " 

SOIL 

SUBSURFACE 
SOIL 

- 

- 

FIGURE 1-51 

CONCEPTUAL 
SITE MODEL 

DIAGRAM 

R F M P  
SSP WORK PLAN ADDENDUM: AREA F 

Date: 

OCTOBER 2002 

Scale: 
NO SCALE 

Prepared By: 

KDClDR 

File Name: 
09604-317-155 



Dioxinslfurans - Dioxinslfurans are not considered a data gap because Area F was not used for burning 
or storageldisposal of burned waste. 

Other - An analysis of the physical properties of subsurface soil to aid in assessing the nature of possible 
constituent mobility has not been performed during the previous investigations. Therefore, soil samples 
will be analyzed for TOC, grain size, specific gravity, percent moisture, and bulk density to assess the 
mobility of constituents in soil. 

1.1 1.6 Planned Field Activities 

COPCs were not identified as a result of analybcal data review from previous investigations. Additional 
sampling and analysis is still proposed to assess this site for SSP purposes and to confirm the absence of 
COPCs. Sampling locations were selected based on site observations and the CSM. Proposed analyses 
for various media types were identified by the results of the data gap analysis. 

1.11.6.1 Soil Borings 

The following sections discuss proposed soil investigations to be conducted at Area F using the direct 
push method of boring advancement, as described in SOP 20.11 in Appendix A. A four-foot, Geoprobe 
Macro-Core0 sampling device will be used to collect soil samples continuously from each of the 
borings, as described in SOP 20.11 in Appendix A. The location of each soil boring will be established 
to the nearest meter using GPS equipment. 

Three soil borings will be advanced at SWMU Area F (FSB1, FSB2, and FSB3). Proposed sampling 
locations are presented on Figure 1-52. Soil borings will be advanced to the groundwater table or top of 
bedrock using direct push technology consistent with the procedures outlined in SOP 20.11. During 
boring advancement, subsurface soil samples will be screened for the presence of volatile organic 
compounds using a PID consistent with SOP 90.1 included in Appendix A. Soil borings will be 
completed at the following locations: 

Borings FSB1, FSB2, and FSB3 will be located within the gravel area of Area F. These borings will 
assess the nature of contamination that may have occurred from historical drum staging activities. 

Soil samples from each boring include: 

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

Two subsurface soil samples will be collected from each boring, with one from an intermediate zone 
(approximately 10 to 12 ft bgs) and one from the terminational zone (above the groundwater table or 
top of bedrock); and 

Each sample will be analyzed for TCL VOCs, TCL SVOCs, PAHs, explosives (including 
nitroglycerin), and TAL Inorganics; one surface soil sample will be analyzed for TCL Pesticides and 
TCL PCBs consistent with the requirements of the MWP QAP and Section 2.0 of this WPA. 

Stratigraphic logs will be prepared for each boring location in accordance with the procedures outlined in 
SOP 10.3 in Appendix A. Two soil samples will be collected and analyzed for the physical properties 
TOC, grain size, specific gravity, percent moisture, and bulk density in accordance with the QAPA in 
Section 2.0 of this document. 
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11 2.0 OUALITY ASSURANCE PLAN ADDENDUM 11 

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 analybcal 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 
Quality Assurance Measures Discussed in the MQAP 

SSP WPA for Nine SWMUS and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

2- 1 Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 

SOP No. 
(MWP Appendix A 
and Appendix A of 

WPA No. 16) 

- 

-- 

- 

-- 

20.11, 30.1, 30.6,30.7, 
30.9, 50.1, 50.2, 70.1, 

80.1 

10.1, 10.2, 10.3,50.1 

10.4, 50.2 

90.1 

- 

-- 

- 

Quality Assurance Measure 

Project Organization and Responsibilities 

Lines of Authority 

Chemical Data Measurements 

Levels of Concern 

Site Investigation 

Documentation Requirements 

Chain-of-Custody Requirements 

Calibration Procedures 

Data Reduction, Validation, Reporting, and Management 

Corrective Action 

Quality Assessments 

in MQAP 

2.0 

2.2 

3.2 

3.3 

4.015.0 

5.6 

5.7 

7.0 

9.0 

10.0 

11 .O 



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 Site Screening Process 
Investigation 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 III 
Federal Facilities Branch (3HS 13) 

1650 Arch Street 

Philadelphia, Pennsylvania 19 103 

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

Commonwealth of Virginia (electronic) Commonwealth of Virginia (electronic) 

Department of Environmental Quality Department of Environmental Quality 

Waste Division West Central Regional Office 

629 East Main Street Executive Office Park, Suite D 
P.O. Box 10009 5338 Peters Creek Road 

Richmond, Virginia 23240 Roanoke, VA 24109 

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

John E. Tesner, P.E. Dennis Druck 

USACE, Baltimore District USACHPPM 

ATTN: CENAB-EN-HM ATTN: MCHB-TS-HER 
10 South Howard Street 5 158 Black Hawk Road, 

Baltimore, Maryland 2 120 1 Aberdeen Proving Ground, MD 2 10 10-5403 

James McKenna 
Radford Army Ammunition Plant 

Route 1 14, Peppers Feny Road 

Building 220 
Radford, Virginia 24143-0002 

Tony Perry 

US Army Environmental Center 
5 179 Hoadley Road, ATTN: SFIM-AEC-ERP 
Aberdeen Proving Ground, MD 2 10 10-5403 
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- 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. 

Figure 2-1 Project Organizational Chart 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

1 James McKenna 1 

John E. Tesner, P.E. A 
I I 

Marc Randrlanarlveb 1 I James 0. Spencer Scott McOelbnd, P.G. Phillip bnes, C.I.H. 

+I +7, h hhn Spangler, C.E.I., C.E.M. 

Rashanak Aryan Matt Bums Rkhard S ~ m m s  Drlll~ng 

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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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. 

Figure 2-1 Project Organizational Chart 
SSP WPA for Nine SWMUs and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 
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I Aqua Data Validation 
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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 

e and recommendations. 
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Table 2-2 
Contractor and Subcontractor Key Points of Contact 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 

Contractor 

Project Manager, James 0 Spencer 
Email: James 0 Spencer@,URSCorp.com 

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

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

Data Validator, Roshanak Aryan 
Email: Roshanak Arvan@,URSCoru.com 

Key Point of Contact 

URS Group, Inc. 
5540 Falmouth Street, Suite 20 1 
Richmond, Virginia 23230 
Tel: 804.474.5420; Fax: 804.965.9764 

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

URS Group, Inc. 
849 International k v e ,  Suite 320 
Linthicum, Maryland 2 1090 
Tel: 410.859.5049; Fax: 410.859.5049 

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

mail: RoudebushW~,TriMatrixLabs.com 

Analytical Laboratory Services, Dioxins 1 Furans 
Paradigm Analytical Laboratories, Inc. 
Email: RMB(iParadimLabs.com 

Subsurface Drilling ( ~ e o ~ r o b e ~ )  
Richard Simmons Drilling 
Email: RSDrillinn@AOL.com 

Richard Simmons Drilling 
60 Drill Rig Drive 
Buchanan, Virginia 24066 
Tel: 540.254-2289; Fax: 540.254-1268 



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 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 QNQC 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, which 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 QNQC 
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 oversight 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-today or as-needed basis to ensure the 
application of QNQC procedures. 

- The Data Validator is responsible for analwcal 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 established in 
the WPA. The reviewer will establish a dialogue with the data users prior to and after review to answer 
questions, assist with data interpretation, and to provide the data 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: 

Preparation of monthly cost reports and invoices; 

Administration of equipment rental, material purchases, and inventory of supplies; 

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

Preparation of project manpower estimates; and 

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 Quality 
Assurance Objectives of this project. Conformance with 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 QA program necessary to establish and maintain an effective system for 
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collection and analysis of environmental samples and related activities. The program encompasses the 
generation of complete data with its subsequent verification, validation, and documentation. 

The Data Quality Objective (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. Data Quality Objective Process for Hazardous Waste Sites (USEPA 2000a) and 
Guidance for the Data Quality Objectives Process (USEPA 2000c) formed the basis for the DQO 
process and development of RFAAP data quality criteria and performance specifications. 
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Table 2-3 
Summary of Project Data Quality Objectives 
SSP WPA for Nine SWlMUS and Three AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

The DQO process consists of the seven steps specified below. 

Problem Statement 
Possible risks to human health and the environment are 

Identify DecisioniStudy Question 

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, (2) identification of the 
primary decision-maker, and (3) statement of the problem. 

Decision Rule 

Tolerable Limits on Decision Errors 

Optimize the Design for Obtaining 
Data 

1) The planning team consists of the RFAAP, USACE, USEPA, Virginia Department of 
Environmental Quality (VDEQ), the RFAAP operating contractor, and URS; 

Comparison to USEPA Region III RBCs (USEPA April 
2003 or most recent) as modified for risk screening 
Comparison to USEPA Region III Draft BTAG Screening 
Levels 
Comparison to Facility-Wide Background Concentrations 
Current SW-846 Test Methods, reporting limits, USEPA 
Contract Laboratory Program (CLP)-like raw data package 
(Level IV) suitable for validation 

Soil borings and soil sampling locations have been selected 
to provide crucial information 

2) Relative to the implementation of this Work Plan Addendum, the primary decision-maker is 
RFAAP, in consultation with USACE, USEPA, VDEQ, and URS; and 

3) RFAAP seeks to assess whether concentrations of hazardous constituents remain at the nine 
SWMUs or three areas of concern exceeding USEPA Region Ill  RBCs andlor Draft BTAG 
screening levels; The Site Screening Process Investigation project budget has been 
established, the project team has been identified, and a project schedule has been developed. 
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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: 

Do concentrations of hazardous constituents at the nine SWMUs or three areas of 
concern exceed 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? 

Where do the contaminant concentrations exceed applicable screening concentrations? 

Are additional investigations needed (i.e., RFI process)? 

2) The resultant alternative actions include: 

If concentrations of hazardous constituents at one or more of the nine SWMUs or three 
areas of concern do not exceed relevant screening criteria, then these sites will be 
proposed for no ii.uther action; or 

If concentrations of hazardous constituents at one or more of the nine SWMUs or three 
areas of concern exceed relevant screening criteria, the team plans additional risk 
assessment activities and possibly additional investigation of the site(s). 

3. 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, 
determination of the information source, identification of data required for study action levels, 
and confirmation of appropriate field sampling and analyhcal methods. 

1) Results of a Desktop audit to examine site use, operational history, groundwater and surface 
water use and characteristics, soil exposure characteristics, and air exposure pathways; 

2) Findings of a site visit and visual inspection of each SWMU or AOC for aiding in site 
characterization; and 

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

4) RBCs in the most recent version of the USEPA Region IJJ Concentration Table for tap water 
and federal and Virginia Ambient Water Quality Criteria; 

5) USEPA RCRA Hazardous Waste Characteristics threshold concentrations; 

6) Method Detection Limits and Reporting Limits for the full suite of Contract Laboratory 
Procedure (CLP) constituents and other constituents based on the findings of the desktop 
audit; 
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7) Results of an examination of site use, operational history, environmental setting, 
groundwater and surface water use and characteristics, soil exposure characteristics, and air 
exposure pathways; 

8) Details of a visual inspection of each SWMU or AOC; and 

9) Validated results of chemical and physical analyses performed on soil and waste samples. 

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

1) Physical horizontal boundary of each SWMU will be defined through historic records and 
within the field event (i.e., soil boring information). 

2) Media COPCs have been identified from previous investigations and sample points are 
placed to collect samples representative of each SWMU. 

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

1) Population parameters of interest include: 

TAL Inorganics, TCL SVOCsPAHs, TCL VOCs, TCL Pesticides, TCL PCBs, 
explosives (including nitroglycerin), perchlorate, COD, and dioxinlfurans (maximum 
detected concentrations or a 95% Upper Concentration Limit, if appropriate); and 

Bulk density, grain size, specific gravity, percent moisture, and total organic content 
(reported values). 

2) Action levels include: 

Action levels for risk screening include USEPA Region ID 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 

Method Detection Limits (MDLs) and Reporting Limits (RLs), as defined herein, will 
ensure that data quality is sufficient for intended data use. Selected laboratories are 
USACE validated and therefore it is assumed that sources of analytical errors are small 
and known. 

3) Decision rules include: 

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

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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Analyhcal laboratory decision rules are presented in the laboratory QAP. These include 
specific action levels and decision rules based on accuracy and precision; and 

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

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) Method Detection Limits (MDLs) and Reporting Limits (RLs) are established for each 
analyte within the suite of parameters sought. MDLs and RLs below the screening criteria 
will ensure the data meets the DQOs. The contract laboratory will provide a CLP-like raw 
data package (Level N). Data validation will be conducted based on the MQAP, the 
USACE Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-3, 
Appendix I, Shell for Analytical Chemistry Requirements (USACE 2001), and relevant 
USEPA Region III guidance. 

2) The null hypothesis (Ho) for this investigation is that human health or environmental impacts 
exist and the alternative hypothesis @I,) is that human health or environmental impacts do 
not exist. The consequences of deciding that human health or environmental impacts exist 
when they do not will result in un-necessary remedial actions. The consequences of deciding 
that human health or environmental impacts do not exist when the do will result in liabilities 
associated with future damages and environmental clean-up costs. 

The main baseline condition decision error is to decide that the true concentration of a site- 
related contaminant does not exceed the action level for further study when the true 
concentration exceeds the action level and further action is needed (Type I false rejection, a). 
Conversely, the alternative decision error is to decide that the true concentration of a site- 
related contaminant is above the action level when in fact the concentration is below the 
action level (Type II false acceptance, P). The acceptable project-specific probabilities for 
Type I and Type II decision errors are 0.05 (a) and 0.2 (P), respectively. 

3) Information from previous studies and physical features of the areas surrounding each 
SWMU were used to develop a sampling plan design and measurements 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 and the DQOs will be 
refined throughout the project lifecycle; the validity of the DQOs could be verified, if 
necessary, based on the review. 

2) Non-statistical sampling design is proposed with biased and judgmental sampling performed 
to complete the site screening. 
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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. 

2.4.1 Number and Type 

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

2.4.2 Sample Identification 

The sample identification number will conform to past nomenclature at RFAAP. The identification will 
consist of an alphanumeric designation related to the sampling location, media type, and sequential order 
according to the sampling event. The identification number will not exceed thirty-two characters for 
entry into Environmental Restoration Information System (ENS). 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., 13 for SWMU 13). 

SampleIMedia Type: The next two characters will be the samplelmedia types. In this case, the 
characters will be SB for soil boring, SS for surface soil, SD for sediment, and SW for surface water. 

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

C4 

Sample Depth: The sample collected from zero to six inches bgs will be designated with an "A" 
after the boring number. The sample collected fiom intermediate depths of the boring, or fiom 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." 

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 13 
would be identified as sample 13SB4C (for SWMU 13, soil boring four, and "C" which stands for 
the soil above bedrock at that location). 

2) Quality Control 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 
(MS), Matrix Spike Duplicate (MSD), Rinse Blank @, and Trip Blank (T). 

2-1 1 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



Table 2-4 
Summary of Sample Container, Presenration Method, and Holding Time Requirements 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virginia 

TAL = Target Analyte List HN03 = Nitric Acid 
TCL = Target Compound List H 2 ~ 0 4  = Sulfuric Acid 
mL = milliliter HCI = Hydrochloric Acid 

TCL Volatile Organic Compounds re samplers. zero 

(82700, BOBlA, 8 81 container ~ e b n ~ 4 i n e d  

mntainer, ~eflon'-lined cap 

2 
1 4ifer,~narroWmouth amber 

TCL Semivolatile Organic Compounds Cool to 4 f 2 "C Extraction: 7 days 
glass, ~eflonclined c a ~  Analysis: 40 days 

2 
1-liter. narrow-mouth amber 

Polynudear Aromatic Hydrocarbons Coolto4f2'C Extraction: 7 days 
glass, Teflon8-lined cap Analysis: 40 days 
I-llter. n a m m o u t h  amber 

ExplosivedNitroglycerin Coolto4f2'C Extraction: 7 days 
glass, ~eflon@-lined c a ~  Analysis: 40 days 

Unfiltered TAL Metals 1 500-ml, polyethylene container HN03 to pH<2, Cool to 4 f 2 "C ICP: 6 months 
Mercury 28 days 

Field Filtered TAL Metals 1 500-ml, polyethylene container HN03 to pH<2, Cool to 4 f 2 "C ICP: 6 months 
Mercury: 28 days 

Perchlorate 1 500mL, polyethylene bottle Cool t o4 f  2°C 28 days 

g = gram 'C = ~ G r e e s  Celsius 

AQUEOUS WASTE CHARACTER/= 77ON 

TCLP Volatile Organic Compounds 

TCLP Semivolatile Organic Compounds 
(82700,8081 A, 8 81 51A) 

TCLP Metals 

Explosives 

Comivity 

Chemical O w e n  Demand 
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1 

1 

1 

Leaching: 7 days 
Analysis: 14 days 
Leaching: 7 days 

Extraction: 7 days 
Analysis: 40 days 

Leaching: 14 d a y  
Analysis: 6 months 

Mercury analysis: 28 days 
Extraction: 7 days 

Analysis: 40 days 

7 days 

28 days 

40mL, glass vials, TeflonWined 
septum cap, zero headspace 

1-liter, narrow-mouth amber 
glass, TeflonELlined cap 

500-ml, polyethylene container 

1-liter. nam-mouth amber 
glass. Teflonalined cap 

1 S m l ,  Wthy lene  container 

250-ml, polyethylene container 

Coolto4f2'C 

Coolto4f2'C 

Coolto4f2"C 

Cool to4tZaC 

C o d t o 4 f 2 " C  

H2S04 to pH<2, Cool to 4 f 2 'C 



2.4.3 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. Analytical methods to be used and 
associated MDLs and RLs are identified in Table 2-5 through 2-12. Laboratory analyses will be in 
accordance with USEPA SW-846 Test Methods for the analysis of the following: 

TAL Inorganics; 

TCL VOCs; 

TCLSVOCs; 

TCL Pesticides; 

Perchlorate (aqueous); 

Explosives; and 
A 

Dioxidfurans. 

Note that Paradigm Laboratories, Inc., has been subcontracted to perform the analysis of dioxidfurans. 

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

TCLP Organic; 

TCLP Inorganic; 

Ignitability; 

Corrosivity; 

Chemical Oxygen Demand (aqueous); and 

Paint Filter Test (solids). 
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Table 2-5 
Summary of Analyte Method Detection Limits, Reporting Llmlts, and Risk Screenlng Ctitetia for 

TCL VOCs (by EPA Method 82608) 
Soll and Water Samples 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Virglnla 

Radford Amy Anmunilion Phnt 
MWP Addendum No. 16. 

SSP wort P h  

Methyl acetate 
Methylcydohexane 
tmthyl ~M-BIJM ether 
Methylene chloride 

79-20-9 
10847-2 
1634-04-4 
75-092 

O.WX66 
0.000167 
0.000580 
0.000318 

0.010 
0.010 
0.005 
0.005 

1.974 
0.283 
0.074 
0.135 

10 
5 
1 
4 

- 
- 
- 

5.OEm 

N 
N 
C 
C 

6.1EM3 
6.3EM3 
2.6E+00 
4.1E+00 

6.1EM2 
6.3E+02 
2.6Em 
4.1E+00 

l.OE+W - 
72EM2 
3.6EM2 

1.OEM5 
- 

7.2EM2 
3.8E+02 

7.6E+04 - 
1.6EM2 
8.5EMl 

7.8EM3 
- 

1.6E+02 
6.5EM1 

- 
- 
- 

l.lE+04 

- 
- 
- 

3.OE-01 

- 
- 
- - 



Table 2-5 (ConUnuad) 
Summary of Analyte Method Detection Limits, Reporting Llmlts, and Risk Scmning Crltarla for 

TCL VOCs (by EPA Method 02608) 
Soil and Water Samples 

SSP WPA for Nine SWMUs and Three AOCs 
Radford Amy Ammunltlon Plant, Radford, Vlrginla 

Radford Amy Amnunition P b  
MWP Addmdum No. 16. 

SSP W d  Plan 



Table 2 4  
Summary of Anaiyte Method Detection Limit., Reporting Limits, and Risk Screening Criteria for 

TCL SVOCs (by EPA Method B27OC) 
Soil and Water Samples 

SSP WPAfor Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford, Vlrginia 

Fadford Amy Amrunilan Plant 
MW? Addendum No. 16, 

7SP work Plan 



Table 2-6 (Contlnuad) 
Summary of Analyte Method Oetedon L l d h ,  Reporting Llmits, and Risk Screeftlng Crfterla for 

TCL SVOCs (by EPA Method 827OC) 
Soll and Wabr Samples 

SSP WPA for Nine SWMUs and Thrw AOCs 
Radford Anny Ammunltlon Plant, Radkrd, Vlrglnb 

Mfod Amy AnnNnhan Planr 
MWPA&~NIWIINO. 16, 

SSP Work Plan 

Labonlocy-SpecMc Method M d b n  and USEPA USEPA Region III Rhk-Based Conuntntlora 
USEPA Region I Dnfl  BTAO Scmnlng 

R m W L M  mlr Lewh 

ConpOUnd CAS Number. Sdl Watrr Mjurhd Sol1 Mjcntod Sol 
R*W~W' Tap watw MjustdTap Soil RBC RBC SollRBC RBC Aq- 

MDC 
Rzng 

YDL L h t I  RBC Wahr RBC (Indurblll) (Indurbi~l) (Raldsnthl) (Rakiedbr) F m h  Water Sol  Sodttnan~ 
-0 mf*o w * m cm m llon mono 9 mOlL0 mlLO w mono molko 

11781-7 0.00406 0.17 0.1406 5 6.0€+00 C 4 .8Em - 4.8E+00 2.OE+02 2.0E+02 4.6€+01 4.6E+01 3,OE+Ol - 1 . 3 E a  

N-Nihosodiphenylanine 

pt"M- 
PhMnUlnne ' 
P h ~ d  
b-'h= 

86306 
8768-5 

W 1 - 8  
108952 
1 2 0 0 0  

0.00338 
0.00278 
0.00248 
0 . W 2  
0.00321 

0.17 
0.33 
0.17 
017 
0.17 

0.0645 
0.0400 
0.0439 
0.0247 
0.0455 

5 
10 

5 
5 
5 

- 
1.OEm 

- 
- 
- 

C 
C 
N 
N 
N 

1.4E+01 
5.6E-01 
1.8€+02 
1.1EW4 
1.8EcO2 

1.4€+01 
5.6E-01 
1.8EW1 
1.1E+03 
1.8E*01 

5.8E+02 
2.4E+01 

3.1EW4 
3.1€+05 
3.1EW 

5.8E+02 
2.4EMl 

3.1E+03 
3.1Em 
3.1Et03 

1.3EW2 
5 .3Em 
2.3E+03 
2.3EW4 
2.3Et03 

1.3E+02 I 5.9€+03 - 
l.OE-O1 
1.OE-01 
1.OE-01 
l.OE-O1 

5 . 3 E d  

2.3302 
2.3€+03 
2.3E+02 

2.BE-02 
3.6E-01 
2.4E-01 
42E-01 
6.7E-01 

1.3E+01 
8.3EW 
7.9€+01 - 



Table 2-7 
Summary of Method Detection Limlts. Reporting Limits, and Risk Screening Crlterla for 

PAHs (by EPA Method 8310) 
Soil and Water Samples 

SSP WPAfor Nine SWMUs and Three AOCs 
Radford Army Ammunition Plant, Radford. VA 

tiam 
WAG = Bbbokal Tnhnlcsl hslaama Grmp Sennhg Lswl. D&I l a  
U S = C ~ A b a n d ~  
UCL = UDinum CommM L s d  
MDL-MsmodDdCdbnLhll 
U a h o d L W a c l b n n d R s p o m p h b R o v a t d b y T ~  

mgltg--wKlopnm 
W . L E a o p n m P a L l a  
RBC = R*tgassd Concsntn(bn 

USEPA U.S. EmkDnmcntsl P- 
USEPA Rwim HI RW-Easd (RBC) mS Aprl25.2003 RBC T* 
- - N 0 R W C m A n k M e  

ON- C 8 c h o p c n k u ~ k ~  
c=c- 

C ~ = C r c m O e n t ~ a h a r s l d q - d O . l : m r r o r c h o p e n k R B C e ~ m h M B n a s R B C g M e ; x a U S E P ~ R ~ b n ~ ~ ~ p u a n a  
N-NorrCadnOOenc 
M l l n t s d R B W = ~ H p r d ~ ( H Q ) d O l  qplbdbnarudnopm. 
~ = r n e ~ e ~ k c c m n e ~ u ~ ~ ~ k m m ~ ~  

Radford Army Ammunition Plat 
MIKP 'dmdum No. 16. 

SP Work Plan 



Table 2 4  
Summary of Analyte Method Detection Umlts, ReporUnp Umits, and Risk Scrwnlnp Criteria for 

TCL Pesticides (by EPA Method BOBIA) 
Soil and Water Samples 

SSP WPAfor Nine SWMUs and Three AOCs 
Radford Anny Ammunlton Plant. Ramrd, Vlrplnla 

RadTord Army Ammunition Plant 
MWP Addendum No. 16. 

SSP W m t  Plan 



Table 2-9 
Summary of Analyte Method Detectlon Llmks, Reporting Limits, and Rlsk Scroenlng Criteria for 

PCBs (by €PA Method 8082) and Perchlorate (by €PA Method 314.0) 
Soll and Water Samples 

SSP WPA for Nlne SWMUs and Three AOCs 
Radford Army Ammuniton Plant, Radford, Vlrglnla 

- - I Compound I c A S _ ~  

fiassi 
BTAG = Bbkgbxl Tnhntl- Gmq~ Sctemb'w~ Lad .  D d  1995 

t A S . 0 m h l u , s u a a ~  
LU=-CmtsmML& 

K)L- t r *modDamhlLhI l  
L l d h D d D e a & m v d R ~ L h I b R o l * l a d b " T - ( ~ - )  

PasMon*-DsbctbnvdRmmRol*lsdbsn- 

r n . H l O R m ~ ~  
~ @ = M m m m P e r L k r  
RBC - R U g . r a d  w 
USEPA = U.S E- Rdadbn *prig, 

USEPA Rwbn II Ri-Bp.d bxmbmbn (RBC) M h #M A#d 25.2(1(13 RBC T&b 

Amckr I016 
Arodor 1221 
Amdor 1232 
kodor 1242 
AmdW 1248 
Amda 12% 

Radford Army Ammunition Plan! 
MWP Addendum No. 16. 

SP wo lk  Plan 

Laboratory-Specific Method Detectbn and 
RepMtlw LlmHa 

Soil I Water 
I Re~oltino I I Re~oruw 

Amda 1260 1109~7.C1 o m  0033 00481 

12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-294 
11097-69-1 

USEPA 
M C b  
Water 

MDL 
M a  
0017 
0005 
0005 

OOOe 
0003 

USEPA Region I1I Rkk-Based Cmntnt iona  

Llmlt 
mOlk0 
OOBB 
0033 
0033 
0033 
0033 
0033 

Tapwater 

USEPA Region 111 Draft BTKi  ~ c n e n l i  
Lwek  

Apmow 
MDL 
yOlL 

0.0753 
0 1470 
00794 
O m  

00432 
00341 

Adju~todT~p I 
Limlt 
iron 
03  
0 5  
03  
0 3 
02  
01  

SollRBC 

yOlL 
50E01 
5M-01 
5 M 0 1  
5OE01 
50E-01 
5 M 0 1 C l C l  

Adjusted So11 
RBC 

cm 
CI 
C 
C 
C 
C 

Sol1 RBC 
Mjusted Soil 

RBC 
RBC 
m 

2 M+OO 

3 3E-02 
33E-02 
3.3E-02 
3 3E42 
33E02 

Water RBC 
m 

26E-01 
&%02 - 

aSE42 
3.8E02 
$dE& 
$EM 

(Indusblal) 
m a  

7 2EM1 
1 4E+OO 
1.4EW 
l.4E+00 
1.4€+00 
1.4E+00 

(Indusblai) 
m a  

7 2EM0 
l4E+00 
1.4E+00 
1.4€+00 
14E+00 
1.4E+00 

(Residential) 
m o  

55E+00 
3 2E-01 
32E-01 
3 2E-01 
3 2E-01 
1.6E+00 

(Residential) 
men0 
5.5E-01 
3.2E-01 
3.2E-01 
3.2E-01 
3.2E-01 
1.6E-01 

Fresh Water 
WIL 

1.4E-02 
14E-02 
14E-02 
l4E-02 
14E-02 
14E-02 

Soil 
m o  
I OE-01 
1 0E-01 
10E01 
1.OE-01 
10E-01 
l.OE-O1 

M h n t  
m o  
2.3E-02 
2.3E-02 
2.3E-02 - 
2 3E-02 
2.3E-02 
2.3E-02 



Table 2-10 
Summary of Anaiyte Method Detection UmH., Reporting UmH., and Risk Screening Crtt.rla for 
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Table 2-11 
Summary of Analyte Method Detection Limits, Reporting Limits, and Risk Screening Crlterla for 
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Soil and Water Samples 
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Table 2-12 
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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 cryo-focused 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 fiom 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 
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 relative to an internal standard 
using a five-point calibration curve. 

The samples are prepared for analysis by GCMS using Method 3520C for aqueous media and Method 
3540C for solid media, or other appropriate methods. The semivolatile compounds are introduced into 
the GCMS by injecting the sample extract into a GC with a narrow-bore fused-silica capillary column. 
The GC column is temperature-programmed to separate the analytes, which are then detected with a MS, 
connected to the gas chromatograph. Analytes eluted fiom 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 relative 
to an internal standard using a five-point calibration curve. 

2.5.1 3 Pesticides by SW808lA 

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 (pL) 
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 fiom 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 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 
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extracted at neutral pH using Method 3520C (continuous liquid-liquid extractor), or other appropriate 
A technique. Solid samples are extracted using Method 3540C (Soxhlet) or other appropriate technique. 

Extracts for PCB analysis may be subjected to a sulfuric acid/potassium perrnanganate 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 808 1. 
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 Arochlors found in Section 1.1 of Method 
SW8082, individual PCB congeners, or total PCBs. 

2.5.1.5 Dioxin and Furans by SW8290 

Method 8290 provides procedures for the detection and quantitative measurement of polychlorinated 
dibenzo-pdioxins (tetra- though octachlorinated homologues; PCDDs) and polychlorinated 
dibenzofurans (tetra- though octa~hlorinated homologues; PCDFs) in a variety of environmental 
matrices and at parts-per-trillion (ppt) to parts-perquadrillion (ppq) concentrations. A specified amount 
of sample is spiked with a solution containing specified amounts of each of the nine isotopically (I3cl2) 
labeled PCDDsPCDFs. The sample is then extracted according to a matrix specific extraction 
procedure. The samples are prepared for analysis by high-resolution gas chromatographylhigh-resolution 
mass spectrometry (HRGCIHRMS) 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 

I 

resolve all 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-233 1, 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 %-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-pdioxin (HxCDD); 1,2,3,6,7,8-Hexachlorodibenzohn (HxCDF); 
1,2,3,7,8,9-HxCDF; 2,3,4,6,7,8-HxCDF, and 1,2,3,4,7,8,9-Heptachlorodi~fm (HpCDF)), for 
which no carbon-labeled internal standards are available in the sample fortification solution, and other 
identified PCDDPCDF 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 ' 3 ~ 1 2 - ~ ~ ~ ~  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 

rcl. the sample are high enough to warrant confirmation of the results on a second GC column. 
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Confirmation is based on a companson 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 establish if the concentrations of target compounds in the sample are high enough to warrant 
confirmation of the results on a second GC column. 

2.5.1.6 PAHs by SW8310 

Method 83 10 provides high performance liquid chromatographic (HPLC) conditions for the detection of 
part per billion (ppb) levels of certain polynuclear aromatic hydrocarbons (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 method. 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. 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, and 
compounds in the effluent are detected by ultraviolet (UV) and fluorescence detectors. 

2.5.1.7 Explosives by SW8330 and SW8332 

Method 8330 and 8332 provide HPLC conditions for the detection of ppb levels of certain explosives 
residues in water, soil and sediment matrix. Prior to use of these methods, appropriate 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 undissolved above the salt water is drawn off and transferred to a 
smaller volumetric flask. It is backextracted by vigorous stimng 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:l with reagent grade water. An aliquot is separated on a C-18 
reverse phase column, identified at 254 nanometer (nm), and confirmed on a CN reverse phase 
column. 

2) High-level Direct Injection Method: Aqueous samples of higher concentration can be diluted 111 
(vlv) with methanol or acetonitrile, filtered, separated on a C-18 reverse phase column, identified at 
254 nm, and confirmed on a CN reverse phase column. If HMX is an important target analyte, 
methanol is preferred. Soil and sediment samples are extracted using acetonitrile in an ultrasonic 
bath, filtered and-chromatographed as described above. 

2.5.2 Inorganics 

The following techniques will be used for determination of inorganic constituents. 

2.5.2.1 Metals by ICP SW6010/7000 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 
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viewing of the plasma. The instrument measures characteristic emission spectra by optical spectrometry. -- Samples are nebulized and the resulting aerosol is transported to the plasma torch. Element-specific 
emission spectra are produced by radio-frequency inductively coupled plasma. The spectra are dispersed 
by a grating spectrometer, and the intensities of the emission lines are monitored by photosensitive 
devices. 

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 repons are processed. 

2.5.2.2 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 - 305 1). 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 aerosol 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-tocharge 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. 

2.5.2.3 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 
absorbed in a scrubber containing sodium hydroxide solution. The cyanide ion is determined 
colorirnetrically by converting it to cyanogen chloride (CNCl). 

2.5.2.4 Perchlorate by EPA 314.0 

This method covers the identification of perchlorate in reagent water, surface water, ground water, and 
finished drinking water using ion chromatograph. A one-milliliter volume of sample is introduced into 

C 
an ion chromatograph. The exact volume is not critical since standard and samples will be used the same 
sample loop. However, the volume should be verified to be within 5% of this volume be weighing the 
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sample loop empty, filling the loop with deionized water and re-weighing the loop. Perchlorate is 
separated and measured, using a system composed of an ion chromatographic pump, sample injection 
valve, guard column, analytical column, suppressor device, and conductivity detector. Reagent solutions, 
samples, and laboratory blanks must be filtered through no larger than a 0.45-micrometer nominal pore 
size membrane to remove particulate and prevent damage to the instrument, columns, and flow systems. 

Sample matrices with high concentrations of common anions such as chloride, sulfate, and carbonate can 
make the analysis problematic by destabilizing the baseline in the retention time window for perchlorate. 
This is evidenced by observing a protracted tailing following the initial elution of the more weakly 
retained anion (chloride, sulfate, and carbonate) that extends into the perchlorate retention time window. 
These common anion levels can be indirectly assessed by monitoring the conductivity of the matrix. 
Consequently, sample matrices must be monitored for conductivity prior to analysis. When the 
laboratory Matrix Conductivity Threshold (MCT) is exceeded, procedures incorporating sample dilution 
andlor pretreatment must be performed. 

2:5.2.5 Mercury by SW7470A (aqueous samples) and SW7471A (soiUsolid samples) 

Prior to analysis, the liquid, solid, or semi-solid samples must be prepared according to the procedure 
discussed in the method. Methods 7470 and 7471, 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) is measured as a 
function of mercury concentration. 

2.5.3 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 (pm) 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-pm-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 SWlOlO (Aqueous) and SW1030 (Solid) 

For liquid wastes, 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 stining. The flash point is the 
lowest temperature at which application of the test flame ignites the vapor above the sample. For solid 
wastes, 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-rnm 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 

2-28 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



calculated. The test method described here is based on the test procedure adopted by the U.S. 
Department of Transportation fiom 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). 

2.533 Corrosivity by SW9040B (Aqueous) and SW9045C (Solids) 

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 
soiVsolid waste samples, the sample is mixed with reagent water, and the pH of the resulting aqueous 
solution is measured. The same procedure is used for pH determination of water and soil samples. 

2.5.3.4 Chemical Oxygen Demand by USEPA Method 410.4 (Aqueous) 

COD will be analyzed using USEPA Method of Chemical Analysis of Water and Wastes Method 410.4. 
A sample is heated under acidic conditions at a slow, constant rate in an oven or block digester in the 
presence of dichromate at 150°C for two hours. The COD is measured at 600 nm 
spectrophotometrically. 

2.5.4 Physical/Geotechnical Analysis 

As discussed in the Planned Field Activities Sections, soil samples will be collected for analysis of 
physical/geotechnical parameters. Analysis will be conducted by a USACE-approved laboratory. 
Analyses will be conducted for the following: 

Grain-size analysis (ASTM D 422-98); 
Atterburg limits (ASTM D 43 18-00); 
Soil moisture content (ASTM D 2216-98e1); 
Total organic content (ASTM D 2974-00); and 
Soil bulk density (ASTM D 4253-00). 

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 2-1 3 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 2-14. 

Table 2-13 

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 mp blank per cooler 

storage with aqueous VOC samples containing aqueous VOC 
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Table 2-24 
Field Quality Control Elements AcceEance Criteria 

Item 1 DQO I Parameter I Frequency of Association I Criteria Goal 
Field Duplicate I P I Inorganics I 1 per 10 samples I RPD 5 20% Aqueous; difference 5 RL* 

I 

I I I equipment type I 
Chain of Custody I R 1 Entire 1 Every sample I Filled out correctly to include signatures; no 

I I RPD 5 35% Solid; difference 5 2xRL* 
Organics I 1 per I0 samples 1 RPD 1 40% Aqueous; difference 2 RL* 

Trip Blank 

Rinse Blank 

- 
Forms I I I 1 missing or incorrect information. 
Representative I R 1 Entire I Every sample I Filled out correctly to include signatures; no 

A,R 

A,R 

I I I I information. 
1 Field instrument I A 1 Entire 1 Every measurement I Measurements must have associated calibration 

Sampling Forms 
Field Logbook 

1 Calibration Logs 1 I I 1 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. 

VOCs in 
water 
Entire 
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1 per cooler with aqueous 
VOCs 
1 per 20 samples per matrix per 

RPD 160% Solid; difference 5 2xRL* 
No target analytes detected greater than the RL 

No target analytes detected greater than the RL 

Entire Every sample 
missing or incorrect information. 
Filled out correctly to include analytical 
parameters; map file data; and applicable coding 



2.6.1 Laboratory Quality Control Elements 
The laboratory QC elements are summarized in Table 2-15. Specific laboratory analytical QC criteria 
and corrective actions are summarized in Tables 2-16 through 2-24 for the parameters specified in 
Section 2.5. 

Table 2-1 5 

Analytical Method C Entire Each analysis Method analyses based on USEPA methodsp 
as defined in Section 2.5 

Chemical Data Packages C Entire Each lotbatch Pass peer review and formal QNQC check. 
Laboratory Chain of R Entire Each lotbatch Custody of s m l e  within laboratorv fully 

1 I I 
- - 

Custody 1 accounied for and documented 
Laboratory System Controls ( A,C,P, 1 Entire ( During laboratory I No deficiencies 

R operations 
Holding Time A,C,P. Entire Each analysis No deficiencies (USEPA Region 111 

R Modifications) 
Method Blanks A,R Entire Each lotbatch No target analytes detected in the method 

I I I I blanks greater than RL 
Laboratory Control Spike I A I Entire I Each lotbatch ( Must meet criteria as defined in Tables 2-16 

I I I I through 2-25 
Matrix Spikes and 1 A.P 1 Entire ' I Each lotbatch I Must meet criteria as defined in Tables 2- 16 
~ u ~ l i c a t &  through 2-25 
Surrogates A En tire Organic Fractions, Must meet criteria as defined in Tables 2- 16 

including QC through 2-25 
samples 

Serial dilution A Metals Inorganic Fractions, Must meet criteria as defined in Table 2-20 
Each lothatch 

Legend: A = Accuracy C = Comparability R = Representativeness P = Precision 
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Table 2-1 6 

Procedure 

Initial Calibration 
5-pt curve (linear) 

6pt  curve (2" order) 

Initial Calibration 
Verification 

Continuing 
Calibration Check 

Method Blank 

Tuning BFB 

Laboratory Control 
Spike 

Internal Standards 

Matrix Spike and 
Duplicate 

Frequency Acceptnnce Criteria Corrective Action 

Set-up, rnajor RRF > 0.1010.30 for SPCCs Sample analysis cannot begin until this criterion is met. Data reviewer should revin 
maintenance, or for RSD 5 30% for CCCs response factors and judge each target compound against Ule acceptance criteria. 
drift correction RSD for all analytes 5 15% or rM.995 (linear) or rM.99 (2' order) 

Immediately A second some  full compliment target list with a percent recovery = Sample analysis cannot begin until this criterion is met. 
following every 80-1 20% 
initial calibration 

Every 12 hours RRF > 0.10/0.30 for SPCCs Sample analysis cannot begin until this criterion is met. Data reviewer should revim 
%Difference for RF of CCCs i30% fmm initial calibration. and judge each target compmnd against the acceptance criteria. 
Mean for all analytes 5 20% as no individual target exceeds 40%D 

Every dayhatch. No target analytes peater than the RL I I Document s o w e  ofcontamination. Re-analysis is required for all positive results 
associated with blank contamination. 

Rior to calibration Must meet tuning criteria 
and every 12 hours I I Re-tune, re-calibrate, and re-analyze affected sample analyses. 

Every batch Standards Laboratory generated control lintits not Recoveries indicating a low bias require a re-extractidreanalysis. Recoveries 
Full compliment target list to exceed recovery limits of 50-150% or indicating a high bias require a reextractidre-analysis for associated positive field 

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

Every sample Recommended Standards 
fluombenzene 
chlomben~ened~ 
1,4dichlmbenzened~ 

Every sample Recommended Standards 
tolueneds 
4 - b m m o f l u m m e  
1 Jdichloroethane4 
dibromoflummethane 

1 per 20 per matrix Standards 
Full compliment target list 

Retention time A30 seconds of mid poinl 
of initial calibration 
Area changes within a factor of tw 
(-50% to + 1 Wh) 

Laboratory generated control limits not 
to exceed 50- 1 50% 

Laboratory generated control limits not 
to exceed recovery limits of 50-150% or 
RPD of 50% 

Inspect for malfunction. Demonstrate that system is functioning properly. Reanalyze 
samples associated with standards outside criteria. A third analytical nm rnay be 
required at a dilution. 

If surrogate compounds do not meet criteria, there should be a re-analysis to confirm 
that the non-compliance is due to the sample matrix effects rather than laboratory 
deficiencies. 

If MSIMSD results do not meet criteria, the reviewer should rwiew the data in 
conjunction with other QC results to identify whether the problem is specific to the 
QC samples or systematic. 

2-32 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Olan 



Table 2-1 7 
Quality Control Method Criteria for Semivolatile Organic Compounds by USEPA S W-846 8270C 

r i i  

Initial calibration Setup, major 
5-pt clme flinear) r~minteni~~ce, or for 
6-pt curve (2' order) driR c~~~ 

Acceptance Crlteria 

RRF > 0.05 for SPCCs 
RSD <30% for CCC compounds 
RSD for all target analytes 5 15% or rM.995 (linear) or rM.99 (2' 

Initial Calibration l n d i a t e l y  
Verification following every 

initial calibration 

Calibration Check 

1 Tuning D m P  I I2 hours 

A second source full compliment target list with a percent recovery = 
70- 130% 

Sample analysis cannot begin until this criterion is met. 

RRF > 0.05 for SPCCs Sample analysis cannot begm until this criterion is met. Data reviewer should review 
%Difference for RF of CCCs SO% from initial calihtion and judge each target compound against the acceptance m'teria. 
Mean for all analytes 5 2 W  as no individual target exceeds W h D  

Retention time *30 seconds fm mid point of initial calibration 

Area changes by a factor of two (-5009 to +I W h )  

Must meet hming criteria. 

Inspect for malfunction. Demonstrate that system is functioning pmperly. Reanalyze 
samples with internal standards outside criteria. 

Re-tune, re-calibrate, and re-analyze affected sample analyses. 

Every batch 

Evcly sample 

Every sample 

No target analytcs greater than the RL 

Standards I Laboratory generated control limits not tr 

Full compliment target list I exceed recovery limb of 10-1 50% or 
RPD of SO?? 

Recofllmended Standards 
phenanthrened 10 
chryxned 1 2 
perylened I2 
1,4dichlodenzened4 
navhthalened8 

I Retention time GO seconds of mid point 
of initial calibration 

Area changes within a factor of twu 
(-50% to + 1 W h )  

Documnt some  of contamination. Reextractidre-analysis is required for all 
mitive results associated with blank contamination. 

Recoveries indicating a low bias require a re-exhactidreanalysis. Recoveries 
indicating a high bias require a recxtractidre-analysis for associated positive field 
samples. Qualify associated data biased high or biased low as appmpriate. 

Inspect for malfunction. Demonstrate that system is functioning praperly. Reanalyze 
samples associated with standards outside criteria. A third analytical run may be 
required at a dilution. 

acenaphthalenedl 0 

Laboratory generated control limits not lftwu baselneutral or acid surrogates are out of specification, or if one basdneutral n 
nitrobenzeneds to exceed 10-1 50% acid extractable surrogate has a movery of less than 1 Ph, then there should be a re- 

2-fluorobiphenyl extraction and re-analysis to confirm that the non-compliance is due to sample 

p-terphenyld 14 matrix cffects rather than laboratory deficiencies. 

phenold5 

l per 20 samples per Standards Laboratory generated control limits not to If MSlMSD results do not meet criteria, the reviewer should review the data in 

Full compliment target list exceed movery limits of 10-150% or conjunction with other QC results to identify whether the p b l c m  is specific to the 
RPD of 60% QC samples or systematic. I 
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Table 2-1 8 

Initial caIibration 
5-pt curve (linear) 
6-pt curve (2' order) 

Initial Calibration 
Verification 

Continuing 
Calibration Check 

Mcthod Blank 

Laboratory Conbul 
Spike 

Surrogate Spikes 

Matrix Spike and 
Duplicate 

Target Anal* 
Confimtion 

Oualitu Control Method Criteria for Polvnuclear Aromatic 

Frequency of QC Acceptance Criteria 
Procedure 

Set-up, major %RSW20% or rM.995 (linear) or rM.99 (2' order) 
maintenance, or for 
drift correction for 
each colurrn used 
during analysis 

Immediately A second source full compliment of target list with a percent 
following every recovery = 85-1 15% 
initial calibration 

Every ten samples or %D * 15% of the response factor h m  the initial curve. The mean 
twelve hours may be used as long as no individual target exceeds 30%D 

1 per batch I No target analytes detected greater than the reporting limit 

1 per batch Standards Laboratory generated control limits not 
Full compliment target list to exceed movery limits of 40-1 50% 

or RPD of 60% 

Every sample Standards Laboratory generated control limits not 
A similar compound that to exceed 30-150% 
is not expected to be 
found at the site 

~ p e r ~ ~ s a m p l e s p e r  s!an&& ~aboratory genmted control limits not 
matrix Full compliment target list to exceed recovery limits of 40-1 50% 

or RPD of 60% 
I 

Every positive RPD 1 40% 
detection 

ydrocarbonby USEPA S W-846 831 0 

Corrective Action 

-- - 

Sample analysis cannot begin until this criterion is met. 

Sample analysis cannot begin until this criM.on is met. 

Sample analysis cannot begin until this criterion is met. If criteria are not met, 
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. 

Document source of contamination. Reextractionlre-analysis is required for all 
positive results associated with blank contamination. 

Recoveries indicating a low bias q u i r e  a reextractionlreanalysis. Recoveries 
indicating a high bias require a reextractidre-analysis for associated positive 
field samples. Qualify assaciated data biased high or biased low as appropriate. 

If surrogate compounds do not meet criteria, there should be a reextraction and re- 
analysis to confirm that the noncompliance is due to the sample matrix effects 
rather than laboratory deficiencies. 

If MS/MSD results do not meet criteria, the reviewer should review the data in 
conjunction with 0 t h  QC results to identify whether the problem is specific to the 
QC samples or systemtic. 

Report the higher of the two concentrations unless a positive bias is apparent and 
qualify. 
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Table 2-1 9 
2 Control Method Criteria for Explosives by Z 

Acceptance Criteria 

;EPA SW-846 8330 and 8332 Qur 

Procedure Corrective Action Frequency oCQC 
Procedure 

Sample analysis cannot begin until this criterion is met. Initial Calibration 
Curve 
5-pt curve (linear) 
6-pt curve (2' d e r )  

Set-up, major 
maintenance, or for 
drift correction for 
each column used 
for analysis 

Immediately 
following every 
initial calibration 

%RSW20% or rM.995 (linear) or M.99 (2" order) 

A second source full compliment of target list with a percent 
recovery = 85-1 15% 

Sample analysis cannot begin until this criterion is met. Initial Calibration 
Verification 

%D * 15% of the response factor from the initial curve. The mean 
m y  be used as long as no individual target exceeds 3O%D 

Continuing 
Calibration Chak 

Every ten samples or 
twelve hours 

Sample analysis cannot begin until this criterion is met. Ifcriteria are not met, 
reanalyze the daily standard. Ifthe daily standard fails a second time, initial 
calibration must be repeated. Data reviewer should review and judge each target 
compound against the acceptance criteria. 

No target analytes detected greater than the reporting limit Method Blank 1 per batch Document source of contamination. Re-exbactionln-analysis is qui red  for all 
positive results associated with blank contamination. 

Laboratory Control 
Spike 

1 per batch Standards Laboratory genmted control limits 

Full cornplimt target list not to exceed recovery limits of 40- 
I 50% or RPD of 60% 

Recoveries indicating a low bias muire a re-exwctidmnalysis. Recoveries - 
indicating a high bias q u i r e  a re-extractidre-analysis for associated positive 
field samples. Qualify associated data biased high or biased low as appmpriate. 

Surrogate Spikes Every sample Laboratory generated control limits 

not expected to be found at 

If sumgate compounds do not meet criteria, there should be a re-extraction and re. 
analysis to confirm that the noncompliance is due to the sample matrix effects 
rather than laboratory deficiencies. 

I per 20 samples per 
matrix 

IfMSIMSD results do not meet criteria, the reviewer should review the data in 
conjunction with other QC results to identify whether the problem is specific to thc 
OC samles or systematic. 

Matrix Spike and 
Duplicate 

Standards I Laboratory generated control limits - 

Full conlplimnt target list not to exceed recovery limits of40- I lWhorRPDof6W. 

Target Analyte 
Confirmation 

Every positive 
detection 

RPD 5 W !  Repcnf the higher of the two concentrations unless a positive bias is apparent and 
qualify. 
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Table 2-20 
1s by USEPA S W-846 6020/ 601 OBI74 71M 74 70M 901 OC/ 9012A 

I d 

I Procedure I Frequency of QC 
Procedure I Acceptance Criteria Corrective Action 

I I I 

Tune (MS) I Daily I Analyzed a minimum four times with RSD < 5% for analytes in the solution. 1 S m l e  analysis cannot begin until this m'tnion is met I 

1 (MS. ICP. Hg, & CN) 

Distilled Standards (CN) 

Initial Calibration Verification 
(MS. ICP. Hg, & CN) initial calibration. 

I Hg - A second source full compliment of target list with a prcent recovery = 
80- 1 20% I I 

I CN - A second source full compliment of target list with a percent recovery = 
85-1 15% I 

Initial Calibration Blank (MS. 
ICP, Hg & CN) 

Interference Check (MS & 
ICP) 

Continuing Calibration Check 
(MS. ICP, Hg, & CN) 

Immediately following 
initial calibration 
verification. 

Beginning of each 
sample analytical run. 

Every 10 samples and 

No target analytes detected at concentration above the RL. 

Recovery +20% of true value. 

MS & ICP - Recovery 10%. 
end of analytical run. 

Hg - Recovery e0%. 

Sample analysis cannot pmceed until this criterion is met. 

Terminate the analysis, correct the problem, recalibrate, reverify 
the calibration, and reanalyze associated samples. 

Reanalyze; if the CCV Lils again, stop analysis, the problem 
corrected, the instrument recalibrated, and the calibration re-verified 
prior to continuing sample analyses. 

Continuing Calibration Blank Every 10 samples and No target analytes detected at concentration above the RL. I I I Sample sequence should not continue until this criterion 
(MS, ICP. Hg, & CN) end of analytical run. Demonstrate "clean". Affected samples will be reanalyzed. 

I Prepadon Blank (MS, ICP, I per batch per matrix No target analytes detected at concentration above the RL. 
Hg, '4 CN) 

Document source of contamination. Redigestidreanalysis is 
required for all positive results associated with bknk contamination, 
unless DQOs are still met. 

I Laboratory Control Sample 
(MS, ICP, Hg, & CN) 

Recoveries indicating a low bias require a digestion/ reanalysis. 
Recoveries indicating a high bias require a digestion/ reanalysis 
for associated positive field samples. Qualify data biased high or 
biased low as appmpriate. I 
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Table 2-21 
Quality Control Method Criteria for Dioxin/Furans by USEPA SW-846 8290 

I 

Perfluorokerosene 
(PFK) Tune 

Frequency Acceptance Criteria Corrective A&n 

Prior to initial calibration Minimum resolving power 10,000 Re-tune, recalibrate. 
and every 12 hours Deviation between exact and theoretical m h  shall be <0.005 amu or 5 ppm. 

Window Defining Prior lo initial and No criteria, defines descriptor switching times of scan range (mlz). I Musi meet crit,a prior to sanpleanalysis. 
I Mix WDM) 1 continuinr calibration 

1 Isomer Specificity 
Check (ISC) 

Rior to initial and DB5 column: 2,3,7,8-TCDD: 1,2,3,9-TCDD peaks resolved with a valley 3 5 % .  Must meet criteria prior to sample analysis. 

DB225: 2,3,7,8: 2.3,4,7-TCDF and 1,2,3,9-TCDF peaks m l v e d  with a valley 
<2 5%. - 

Initial calibration 
c w e  (5 p curve) 

Continuing 
calibration standard 

Internal standards 

Method blanks 

LCS 

Set-up, major maintenance I RSD e~/o for standard compounds I I RSD g o %  for reference compounds. I I The signal to noise ratio must be S . 5  for each selected ion c u m t  profile. I 
Isotopic ratio must be within the following established control limits. 
# of CI ions 1 Ion T y p  I Theoretical Ratio I Control limits 

Must meet criteria prior to sample analysis. Data reviewer should reviev 
and judge the target compounds against the acceptance criteria 

(I 3)C-HxCDF M/M+2 0.5 I 0.43 - 0.59 
(1 3)C-HpCDF MM+2 0.44 0.37 - 0.5 1 
7 M+2M+4 1.04 0.88 - 1.20 
8 M+2 0.89 0.76 - 1.02 

Prior and closing every I2 %D eW/o for standard compounds, or mean with no individual >25%. If criteria are not met, reanalp the daily standard. If the daily standan 
hours %D f30°/o for reference compounds, or mean with no individual >35%. fails a second time, calibration must be repeated. Data reviewer shoulc 

review and judge the target compounds against the amxpmce criteria. 
The signal to noise ratio must be 210. 
Isotopic ratio must be within the preceding established control limits. 

Every sample % Recovery b e e n  40-1 35% Inspect for malfunction. Demonshate that system is functioning ploperly 
Reanalyze samples with stan* outside criteria. 

Per extration batch No target analytes detected greater than the RL. Document source of contamination. 

Every batch Standards f2Wh for standard compounds. Recoveries indicating a low bias require a r~exbaction/reanalysis 
Full compliment target list. SO% for reference comtmunds. Qualify associated data biased high or biased low as appropriate. 

Sumgate Spike or Every sample % RecoverybeONeen40-135% Investigate to identify cause and document actions taken; data are 
Recovery Standard acceptable. 

Matrix spike and l per 20 samples per Standards f2Wh for standard compounds. If results do not meet criteria, the rwiewer should review the data in 
duplicate mamix Full compliment target list. SWh for reference compounds. conjunction with other QC results to identify whaha the problem is 

RPD < 25% specific to the QC samples or systematic. 
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Table 2-22 

Instrument 
Performance Check 
Standard 

Initial calibration 

Continuing calibration 
verification (CCV) 

I Continuing calibration 
blank (CCB) 

Mihod blank 

Quality Control Method Criteria for Perch 
c e 

I 
llCB 

Frequeny Or QC 
Acceptance Criteria 

Procedure I 
instrument 
modification, per 
mnufacturer's 
specifications 

Prior to sample Conductivity of the matrix < MCT. 
analysis Perchlorate recovery + 200h. 

Perchlorate retention time shift from mid-point of initial 
calibration < 5%. 

Start of each Must have a conductance within 2 10% of MCT. 
sequence 

1 per batch I Recove ry* l~of t~eva lue .  

Every 10 samples, Recovcry *15% of true value. 
end of analytical nun 

Evcry I0 samples, Not detected greater than the RL. 
end of analytical nm 

1 per 20 samples or Not detected greater than the RL. 
batch 

I per 20 samples 85-1 15%. 

I per 20 samples per % Recovcry - 80-1 20%. 
batch RPD 1 15%. 

Corrective Action 

If outside criteria, the standards must be reanalyzed until correlation passes. Must 
meet criteria prior to sample analysis. 

Sample must be pretreated. 

If outside criteria, the standard must be nanalyzed. Must m e t  criteria prior to 
sample analysis. 

Reanalyze CCV. If the CCV fails m d  time, the analysis must be terminated, 
the problem corrected, the instrument re-calibrated. and the calibration re-verified 
prior to continuing sample analyses. 

If not within criteria, terminate the analysis, correct the problem, re-calibrate, and 
reanalyze each sample analyzed since the last acceptable CCB. 

Re-prep and analyze whole batch after source of contamination is found and 
eliminated. 

Recoveries indicating a low bias require a reextraction/malpis. Qualify 
associated data biased high or biased low as appropriate. 

tf MSlMSD results do not meet criteria, the reviewer should nview the data in 
conjunction with other QC results to identify whether the problem is specific to the 
OC samles or systematic. 
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Table 2-23 

Procedure Frequency of QC Acceptance Criteria Corrective Action 
Procedure 

Initial calibration curve 
5-pt curve (linear) 
6 - ~ t  curve (2' order) 

Set-up, major %RSW200h or ~ 0 . 9 9 5  (linear) or r20.99 (2' order) 
maintenance 

Sample analysis cannot begin until this criterion is met. 

Initial Calibration 
Verification 

Continuing Calibration 
Check 

Endrid4,4-DDT 
Breakdown 

Immediately A second source full compliment of target list with a percent 
following every recovery = 85-1 15% 
initial calibration 

Bracketing samples %D movery * 15% of the response factor from the initial curve or 
mean with no individual peak >30% 

Bracketing samples Endrin degradation 5%. 

4,4-DDT degradation 515%. 

Sample analysis cannot begin until this criterion is met. 

Sample analysis cannot begin until this criterion is met. If criteria are not met, 
reanalyze the daily standard. lfthe daily standard fails a second time, initial 
calibration must be repeated. Data reviewer should review and judge each target 
compound against the acceptance criteria. 

If criterion is not met, system must be deactivated and the affected samples 
reanalyzed. 

Instrument Blank After continuing 
calibration and 
highly contaminated 
samples. 

Method Blank I Per extraction batch 

I 

Laboratory Control I Per extraction batch 

Matrix Spike and 
Duplicate 

Surrogate Spikes 

1 per 20 samples per 
matrix 

Every sample 

No target analytes detected greater than the RL. 

No target analytes detected greater than the RL. 

Standards I Laboratory generated control limits not to 

I 
. - 

Full target list for exceed recovery limits of 30-1 50% or 

8081Aandamixof RPDof600h 

Standards I Laboratory generated control limits not to 

Standards 

TCMX and DCB 

Full target list for I exceed recovery limits of 30-150% or 

8081Aandamixof RPDof60% 

Laboratory generated conh-ol limits not to 
e x c d  30-1 50% 

I Target Analyte I Every positive 
Confirmation detection 

Demonstrate "clean". Affected samples will be reanalyzed. 

Document source of contamination. Reextractidre-analysis is required for all 
positive results associated with blank contamination. 

Recoveries indicating a low bias require a reextractidreanalysis. Recoveries 
indicating a high bias require a re-extractionlre-analysis for associated positive field 
samples. Qualify associated data biased high or biased low as appropriate. 

Investigate to determine cause, correct the problem, and document actions taken; re- 
extract and re-analyze sample. Specific method cleanups may be used to eliminate or 
minimize sample matrix effects. If still out, qualify. 

lfMS/MSD results do not meet criteria, the reviewer should review the data in 
conjunction with other QC results to identify whether the problem is specific to the 
QC samples or systematic. Specific method cleanups may be used to eliminate or 
minimize sample matrix effects. 

I Report the higher of the two concentrations unless a positive bias is apparent and 
auali fv. 
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Calibration Blank 

I Laboratory Conbol 
Sample 

101 Method Cr 

FrequenqoCQC 
P d u r e  

Major 
maintenance, 
inshument 
maiification, per 
manufacturer's 
specifications 

W i a t e l y  
following every 
initial calibration 

Every 10 samples, 
end of analytical 
run 

Every 10 samples, 
end of analytical 
run 

I per 20 samples 
or batch per matrix 

I per 20 samples 
per matrix 

1 per 20 samples 
per batch, per 
matrix 

Table 2-24 

rM.995 (linear) or ~ 0 . 9 9  (2' order) Sample analysis cannot begin until this criteria is met. 

Recovery *10% of hue value Sample analysis cannot begn until this criterion is met. If criteria are not met, 
reanalyze the daily standards. If the ICV fails a second time, initial calibration must 
be repeated. 

- -- 

Recovery *10% of hue value Sample analysis cannot proceed until this criterion is met. Reanalyze CCC. If the 
CCC fails second time, the analysis must be terminated, the pmblem corrected, the 
instrument rccalibrated, and the calibration re-verified prior to continuing sample 

I analyses. 

No target analytes detected greater than the RL. If not within criteria, terminate the analysis, c a t  the problem, rexalibrate, and 
reanalyze each sample analyzed since the last acceptable CCB. 

No target analytes detected greater than the RL. Document source of contamination. Re-exbactionlre-analysis is required for all 
positive results associated with blank contamination. 

Laboratory generated conbol limits not to exceed recovery limits Recoveries indicating a low bias require a re-extraetidremalysis. Recoveries 
of 60- 1 40% or RPD of 30% indicating a high bias require a recxbaction/re-analysis for associated positive field 

samples. Qualify associated data biased high or biased low as appropriate. 

Laboratory generated control limits not to exceed recovery limits If MSlMSD results do not meet criteria, the reviewer should review the data in 
of 60-1 40% or RPD of 30% conjunction with other QC results to identify whether the problem is specific to the 

QC samples or systematic. 

2-41 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



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, Multiconcentration (OLMO 1 .O-OLMO 1.9). 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. 

2-42 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 



- 
3.1 INTRODUCTION 

This site-specific HSPA was developed to provide the requirements for protection of site personnel, 
including government employees, URS personnel, regulators, subcontractors, and visitors, that are 
expected to be involved with field investigation work at the SWMUs associated with the SSP Program. 

This HSPA addresses project-specific hazards, which include physical hazards, biological hazards, and 
chemical hazards, as identified in Section 3.2.2, below. 

This addendum addresses site-specific training, 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 (MI-ISP), as shown in Table 3- 1. 

Table 3-1 Health and Safety Issues Discussed in the MHSP 
SSP WPA For 9 SWMUS and 3 AOCs 

Radford Army Ammunition Plant, Radford, Virginia 

URS, subcontractor personnel, and site visitors will read this HSPA and will be required to follow its 
protocols as minimum standards. A copy of this HSPA will be available at each work site. 

Monitoring Plan 
Emergency Response and Contingency Plan 

The contractor will provide a safe work environment for personnel involved in RFAAP investigative 
activities. The contractor will emphasize the importance of personnel injury and illness prevention at the 
work site. 

9 .O 
10.0 

3.2 TRAINING PLAN 

? 

Training will be used to review important topics outlined in this addendum and to inform URS personnel 
and subcontractor personnel of the hazards and control techniques associated with facility-wide 

rC conditions. 
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Site personnel will be informed of the specific PPE that will be worn during field activities. This 
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 
necessary for site evacuation, or if the use of a respirator is necessary based on air monitoring results. 
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 automobiles. Written documentation of safety briefings will be kept on 
the site. 

3.2.1 Hazard Information Training 

Hazard information training will be presented to URS and subcontractor personnel to provide a 
description of the Hazardous, Toxic, and Radioactive Waste (HTRW) with the potential to be found at 
each of the eleven SWMUs associated with the SSP Program. Training will also be provided on the 
potential biological, chemical, and physical hazards to be found at the Installation. The URS SHSO will 
conduct this training based on information provided by the operating contractor. 

3.2.2 Project-specific Hazard Analysis 

The following hazards must be recognized and controlled during applicable investigative activities: 

(1) Physical Hazards 

Cold stress -refer to Section 3.2.2 of the MHSP; 

Subsurface utilities; 

Falls, open excavation, confined-space entry; 

a Noise from heavy equipment; 

Cuts, abrasions, and lacerations; 

Manual lifting - refer to Section 3.2.4 of the MHSP; 

Slips, trips and falls associated with walking through heavily vegetated areas - refer to Section 
6.1.1 of the MHSP; 

Heavy equipment - refer to Section 6.1.2.1 of the MHSP; and 

Main Manufacturing Area - overhead power lines. 

(2) Biological Hazards (refer to Section 3.3 of the MHSP) 

Insect bites and stings; 

Tick bites; 

a Snake, rodent, or other animal bites; and 
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Dangerous plants. 

(3) Chemical Hazards 

Potential exposure to toxic chemicals; and 

Potential exposure to dangerous fumes in case of a nearby release or spill of acids resulting in the 
creation of a fume cloud. 

3.2.3 Confined Space Entry Training 

There will be no confined spaces entered during this investigation, therefore, confined space entry 
training will not be required for fieldwork 

3.3 PERSONAL PROTECTIVE EQUIPMENT AND CLOTHING 

The minimum and initial level of PPE for these activities will 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 decisions on which protective level is appropriate 
will be made by the SHSO. 

In accordance with 29 CFR 19 10.134, URS personnel working on the site will be required to participate 
in the written URS respiratory protection program. Personnel slated for fieldwork will have a qualitative 
fit test performed at least once per year or more frequently as required by law. Site personnel will be 

L- 

trained on the use, limitations, maintenance, inspection, and cleaning of respirators. 

3.4 MONITOIUNG PLAN 

During sampling activities, the SHSO will monitor the site initially and periodically for potentially 
hazardous airborne constituents or physical hazards. The SHSO will use a PID equipped with an 1 1.7 eV 
lamp to detect volatile organic vapors. SOP 90.1 describes the calibration of the PID that the SHSO will 
conduct daily. The action levels for volatile organic compounds at sustained concentrations in the 
breathing zone are as follows: 

3.5 EMERGENCY RESPONSE PLAN 

Emergency response will follow the protocols set forth in MHSP, Section 10.0. Table 3-2 presents the 

iC 
current emergency telephone numbers applicable to activities performed at RFAAP. 

3-3 Radfwd A m y  Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 



Table 3-2 
Emergency Telephone Numbers 

SSP WPA For 9 SWMUS and 3 AOCs 
Radford Army Ammunition Plant, Radford, Virginia 
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Contact I Telephone Number 

Emergency Response Services 
Installation Fire Department** 

Installation Security Police** 

Installation Safety Department** 

Installation Spill Responseb* 

Installation Medical Facility+* 
(RFAAP Hospital) 
Local Police Department 
New River Valley Medical Center 
National Poison Control Center 
National Response Center 
Regional USEPA Emergency Response 
Chemical Manufacturers Association Chemical Referral 
Center 

16 (on post) 

7325 (on post) 
(540) 639-7325 (off post) 
7294 (on post) 
(540) 639-7294 (off post) 
7323,7324 or 7325 (on post) 
(540) 639-7323,7324, or 7325 (off post) 
7323 or 7325 (on post) 
(540) 639-7323 or 7325 (offpost) 
91 1 
(540) 73 1-2000 - General Telephone Number 
(800) 222- 1222 
(800) 424-8802 
(215) 814-9016 
(800) 262-8200 

Directions from the Mnin Gate: 

New River Valley Medical Center 
2900 Lamb Circle 
Christiansburg, VA 24073 

Take Route 1 14 toward Radford to first M c  light. Take US Route 1 1 South and go across the bridge over the New 
River. Turn left after crossing the bridge, go to Virginia Route 177 South, and tum right. P r o d  on VA 177 South and 
cross over Interstate 81. New River Valley Medical Center is on the left. 

** These telephone numbers are referenced from Sajkty. Security, and Environmenfal Rules for Contractors and 
Subcontractors ( A X  2000). 



Alliant TechSystems, Inc. (ATK). 1995. Correspondence from C. A. Jake, Environmental Manager, to 
Virginia Department of Environmental Quality, Water Division - UST Program, re: UST Notification for 
RFAAP UST Program, UST 421, PC-95-1099, SWMU 75. 95-815-236. June 22,1995. 

Alliant TechSysterns, Inc. (ATK). 1995. Correspondence &om C. A. Jake, Environmental Manager, re: 
Documents for SWMU 76 (Spill and Closure Notification and USEPA Form 7530), RFAAP, to Robert 
Thompson, USEPA Region III. June 22,1995. 

Alliant TechSystems, Inc. (ATK). 1997a. Letter of transmittal for Draft Final Master Work Plan 
Addendum No. 001 to USEPA Region III. July 8,1997. 

Alliant TechSysterns, Inc. (ATK). 199% Letter of transmittal for Draft SWMU 68 Closure Report to 
USEPA Region III. October 30,1997. 

Alliant TechSysterns, Inc. (ATK). 1998a. Letter of transmittal for Draft SWMU 68 Closure Report 
revision copy to USEPA Region III. April 15,1998. 

Alliant TechSysterns, Inc. (ATK). 1998b. Letter of transmittal for Draft SWMU 68 Closure Report 
response to comment submission. July 13, 1998. 

Alliant TechSysterns, Inc. (ATK). 2000. Safety, Security and Environmental Rules for Contractors and 
Subcontractors. 

Alliant TechSystems, Inc. (ATK). 2002. Responses to URS Group SSP Questions. 

w Dames & Moore. 1992a. Drafi VI Report for the Radford Amy Ammunition Plant, Virginia. Prepared for 
the U.S. Army Toxic and Hazardous Materials Agency. 

Dames & Moore. 1992b. RCRA Facility Investigation of S M  13, Waste Propellant Burning Ground. 
Prepared for U.S. Army Toxic and Hazardous Materials Agency. 

Dames & Moore. 1994. Closure Report, S W U  69, Pond by Chromic Acid Treatment Tanks, Radford 
Army Ammunition Plant, Radford, Virginia. Prepared for U.S. Army Environmental Center. 

Hercules Aerospace Company. (Hercules). 199 la. Correspondence from Joe D. Wilson, Chief Engineer, 
to Mike Weaver and David M. Miles, State Water Control Board (VDEQ), re: UST Removal and Closure, 
USTs 3332 and 5432, SWMU 75. July 29,1991. 

Hercules Aerospace Company. (Hercules). 1991b. Correspondence from E. M. Soucek, Director of 
Engineering, Maintenance and Utilities, to Administrative Contracting Officer, re: Oily Waste Water Spill - 
Building 72 19. 91 -81 5-134. July 1, 1991. 

Hercules Powder Company, Inc. (Hercules). 1958. Letter to the Virginia State Water Control Board for 
application for a permit to discharge treated industrial wastes resulting from waste water treatment facilities 
(SWMU 68/69). March 14, 1958. 

ICF Kaiser Engineers, Inc. (ICF Kaiser). 1998. SMWU 68 Closure Report, Radford Army Ammunition 
Plant. Prepared for U.S. Army Environmental Center. 

IT Corporation 0. 2002a. Current Conditions Report Horseshoe Area. Prepared for U.S. Army Corps 
of Engineers Baltimore District. 

IT Corporation (IT). 2002b. Facility-wide Background Study. Prepared for U.S. Army Corps of Engineers - Baltimore District. 
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Parsons Engineering Science, Inc. (Parsons). 1996. RFI for Solid Waste Management Units 17, 31, 48, 
and 54 at Radford Army Ammunition Plant, Virginia. Prepared for US Army Environmental Center. 

Parsons Engineering Science, Inc. (Parsons). 1997. New River and Tributaries Study. Radford Army 
Ammunition Plant, Virginia. Prepared for U.S. Army Environmental Center. 

RFAAP. 2003. 2003 Installation Action Plan. Radford Army Ammunition Plant, Radford, Virginia. 

URS Corporation (URS). 2002. Master Work Plan, Quality Assurance Plan, Health and Safe9 Plan: 
Document, Radford Army Ammunitions Plant, Radford, Virginia. Prepared for U.S. Army Corps of 
Engineers Baltimore District. 

U.S. Army Center for Health Promotion and Preventive Medicine (USACHPPM). 1997. Relative Risk Site 
Evaluation. Radford Army Ammunition Plant, Radford, Virginia. Groundwater Consultation No. 38-EH- 
5688-97. 

U.S. Army Toxic and Hazardous Materials Agency (USATHMA). 1976. Installation Assessment of 
Radford Army Ammunition Plant. Records Evaluation Report No. 103. 

U.S. Environmental Protection Agency (USEPA). 1987. RCRA Facility Investigation, Radford Army 
Ammunition Plant, Radford, Virginia, VA 1-21 -002-0730. 

U.S. Environmental Protection Agency (USEPA). 1989. Draft Permit for Corrective Action and 
Incinerator Operation, Radford Army Ammunition Plant, Radford, Virginia, VAD-21-002-0730. 

U.S. Environmental Protection Agency (USEPA). 1998. Letter reply from USEPA Region IU to RFAAF' 
for completeness review and notice of deficiencies for Draft SWMU 68 Closure Report. March 10, 1998. 

U.S. Environmental Protection Agency (USEPA). 1992. Installation Assessment, Radford Army 
Ammunition Plant, Radford, Virginia. Environmental Photographic Interpretation Center (EPIC). 

U.S. Environmental Protection Agency (USEPA). 1997. Test Methods for Evaluating Solid Waste 
Physical/Chemical Methods. Third Edition, Update III, July. 

U.S. Environmental Protection Agency (USEPA). 2000a. Guidance for the Data Quality Objectives 
Process. EPA QUG-4. EPA/600/R-961055. August. 

U.S. Environmental Protection Agency (USEPA). 2000b. Permit for Corrective Action and Waste 
Minimization; Pursuant to the Resource Conservation and Recovery Act as Amended by the Hazardous and 
Solid Waste Amendments of 1984, Radford Army Ammunition Plant, Radford, Virginia, VA1210020730. 

U.S. Environmental Protection Agency (USEPA). July 2002. National Prinmy Drinking Water 
Contaminants and MCLs. EPA 8 1 6 F-02-0 13. 

U.S. Environmental Protection Agency (USEPA). April 25, 2003. USEPA Region 111 Risk-Based 
Concentration Table. 

Virginia Department of Environmental Quality West Central Regional Office (VDEQ). 1992. 
Correspondence from David M. Miles, CPG, to E. M. Soucek re: Initial Abatement Measures and Site 
Characterization Close-out, RFAAF', LUST PC-91 -1 777,294012K. September 9, 1992. 

Virginia Department of Environmental Quality West Central Regional Office (VDEQ). 1995. 
Correspondence from Ken Chapman, Senior Geologist, to Joe Wilson re: Site Characterization and 
Abatement Measures Close-out, RFAAP UST No. 421, LUST PC-95-1099, Facility ID No. 2400051 
October 3, 1995. 

Virginia State Water Control Board (SWCB). 1958. Letter approval for permit to discharge treated 
industrial wastes resulting from certain new treatment facilities (SWMU 68/69). June 17, 1958. 
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STANDARD OPERATING PROCEDURE 10.1 
FIELD LOGBOOK 

1 1.0 SCOPE AND APPLICATION I 
The purpose of this standard operating procedure (SOP) is to delineate protocols for recording daily site 
investigation activities. 

Records should contain sufficient information so that anyone can reconstruct the sampling activity without 
relying on the collector's memory. 

Field Logbook; 

Indelible ink pen; and 

Clear tape. 

Information pertinent to site investigations will be recorded in a bound logbook Each pagelform 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 it. At a minimum, entries in the logbook will include but not be 
limited to the following: 

Project name (cover); 

Name and affiliation of personnel on site; 

Weather conditions; 

General description of the field activity; 

Sample location; 

Sample identification number; 

Time and date of sample collection; 

Specific sample attributes (e.g., sample collection depth flow conditions or matrix); 

Sampling methodology (grab or composite sample); 

Sample preservation, as applicable; 

Analytical request/methods; - 
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Associated quality assurancelquality control (QAIQC) samples; 

Field measurements/observations, as applicable; and 

Signature and date of personnel responsible for documentation. 

1 4.0 MAINTENANCE 1 

Not applicable. 

None. 

11 6.0 REFERENCES 1 

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPiV540l-P-901006, Directive 
9240.0-06, Office of Emergency and Remedial Response, Washington, DC. 

USEPA. 199 1. User's Guide to the Contract Laboratory Program. EPA/54010-9 11002, Directive 
9240.0-Ol D, Office of Emergency and Remedial Response, January. 

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-981018, QAtR.5, 
Final, Office of Research and Development, Washington, D.C. 
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SURFACE WATER, GROUNDWATER, AND SOIL/SEDIMENT FIELD 

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

Applicable field logbook (see attached fonns); and 

Indelible ink pen. 

All information pertinent to surface water, groundwater, or soiVsediment 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 indelible ink pen. All corrections will consist of line out deletions that are initialed and dated. 

3.1.1 Field Parameters/Logbook (Form 10.2-a) 

1. HIGH CONCENTRATION EXPECTED?: Answer "Yes" or "No."; 

2. HIGH HAZARD?: Answer "Yes" or "No."; 

3. INSTALLATION/SITE: Record the complete name of the installation or site; 

4. AREA: Record the area designation of the sample site; 

5. INST. NAME: Record the two-letter installation name for Radford Army Ammunition Plant - "RD; 

6. SAMPLE MATRTX CODE: Record the appropriate sample matrix code. Common codes are " S D  
for solid - sediment, "SI" 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; 

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 specific for the sample; 

9. DATE: Enter the date the sample was taken; 

10. TIME: Enter the time (12-hour or 24-hour clock acceptable as long as internally consistent) the 

I 
sample was taken; 
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1 1. AM PM: Circle "AM or "PM" to designate morning or afternoon (12-hour clock); 

12. SAMPLE PROG: Record "RFI" (RCRA Facility Investigation) or other appropriate sample program; 

13. DEPTH (TOP): Record the total depth sampled; 

14. DEPTH INTERVAL: Record the intervals at which the plug will be sampled; 

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

16. SAMPLE MEASUREMENTS: Check the appropriate sampling method; 

17. CHK: Check off each container released to a laboratory; 

18. ANALYSIS: Record the type of analysis to be performed on each sample container; 

19. SAMPLE CONTAINER: Record the sample container type and size; 

20. NO.: Record the number of containers; 

21. REMARKS: Record any remarks about the sample; 

22. TOTAL NUMBER OF CONTAINERS FOR SAMPLE: Record the total number of containers; 

23. SITE DESCRIPTION: Describe the location where the sample was collected; 

24. SAMPLE FORM: Record the form of the sample (i.e., clay, loam, etc.) using The Unified Soil 
Classification System (USCS); 

25. COLOR: Record the color of the sample as determined from standard Munsell Color Charts; 

26. ODOR: Record the odor of the sample or "none"; 

27. PID: Record the measured PID values or other similar measurement instrument value; 

28. UNUSUAL FEATURES: Record anything unusual about the site or sample; 

29. WEATHER/TEMPERATURE: Record the weather and temperature; and 

30. SAMPLER: Record your name. 

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

1. SITE ID: Record the Site ID from the field parameter form; 

2. POINTER: Record the field sample number for the sample being pointed to; 

3. DESCRIPTIONMEASUREMENTS: Describe the location where the sample was taken, along with 
distances to landmarks; 

4. SKETCH/DIMENSIONS: Diagram the surroundings and record the distances to landmarks; 

5. MAP REFERENCE: Record which U.S.G.S. Quad Map references the site; 

6. COORDINATE DEFINITION: Write the compass directions and the X- and Y-coordinates of the 
map run; 

7. COORDINATE SYSTEM: Write "UTM (Universal Transverse Mercator); 

8. SOURCE: Record the 1 digit code representing the Map Reference; 

9. ACCURACY: Give units (e.g., write "1-M for 1 meter); 

10. X-COORDINATE: Record the X-coordinate of the sample site location; 
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1 1. Y-COORDINATE: Record the Y-coordinate of the sample site location; 
rC 

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

13. ELEVATION REFERENCE: Record whether topography was determined from a map or a 
topographical survey; 

14. ELEVATION SOURCE: Record the ldigit code representing the elevation reference; 

15. ACCURACY: Record the accuracy of the map or survey providing the topographical information; 

16. ELEVATION: Record the elevation of the sampling site; 

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

18. SAMPLER: Write your name. 

3.2 SURFACE WATER 

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

1. CAI, REF: Record the calibration reference for the pH meter; 

2. pH: Record the pH of the sample; 

3. TEMP: Record the temperature of the sample in degrees Celsius; 

4. COND: Record the conductivity of the water; 

5. Description of site and sample conditions (refer to 10.2-b); 

6. Map File Form (refer to Section 3.1.2). 
C 

3 3  GROUNDWATER (FORMS 10.2- D) 

3.3.1 Field Parameter Logbook (Form 10.2.b) 

Refer to Section 3.2.1. 

33.2 Map File and Purging Forms 

1. WELL NO. OR ID: Record the abbreviation appropriate 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; 

2. SAMPLE NO.: Record the reference number of the sample; 

3. WELLISITE DESCRIPTION: Describe the location where the sample was taken, along with 
distances to landmarks; 

4. X-COORD AND Y-COORD: Record the survey coordinates for the sampling site; 

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

6. UNITS: Record the units the elevation was recorded in; 

7. DATE: Record the date in the form MM/DD/YY; 

8. TIME: Record the time, including a designation of AM or PM; 

9. AIR TEMP.: Record the air temperature, including a designation of C or F (Celsius or Fahrenheit); 

10. WELL DEPTH: Record the depth of the well in feet and inches; 
"C 
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1 1. 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 WATER: Use one of the following equations to 
determine one equivalent volume (EV); 

1 EV = volume in casing + volume in saturated sandpack. Or: 

Where: 

& = radius of sandpack in inches 
Rw = radius of well casing in inches 
h, = height of sandpack in inches 
h, = water depth in inches 

0.0043 = gal/in3 
and filter pack porosity is assumed as 30%, or 

Volume in casing = 
(0.0043 gal/in3)(p)(12 in~f t ) (&~) (~ , )  

Where: 

& = radius of casing in inches, and 
Wh = water column height in feet 

Vol. in sandpack = 
(0.0043 gal/in3)(p)(12 in/ft)(Rb2 - Rc2)(Wh)(0.30) 

(if Wh is less than the length of the sandpack), or 

Vol. in sandpack = 

(0.0043 gaVin3)(p)(l2 in/ft)(Rb2 - Rc2)(Sh)(0.30) 

(if Wh is greater than the length of the sandpack). 

where: 

Rb = radius of the borehole, and 
Sh = length of the sandpack. 

Show this calculation in the comments section. 
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1. PUMP RATE: Record pump rate; - 2. TOTAL PUMP TIME: Record total purge time and volume; 

3. WELL WENT DRY? Write "YES" or "NO"; 

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

5. VOLUME REMOVED: Record the volume of water (gal) removed before the well went dry; 

6. RECOVERY TIME: Record the time required for the well to refill; 

7. PURGE AGAIN?: Answer "YES" or "NO; 

8. TOTAL VOL. REMOVED: Record the total volume of water (in gallons) removed from the well; 

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

10. TIME: Record time started (INITIAL T(O)), 2 times DURING the sampling and the time sampling 
ended (FINAL); 

1 1. pH: Record the pH at start of sampling (INITIAL), twice DURING the sampling, and at the end of 
sampling (FINAL); 

12. TEMP: Record the water temperature (Celsius) at the start of sampling, twice DURING the 
sampling, and at the end of sampling (FINAL); 

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

14. 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); 

A 

15. 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); 

16. ORD: Record the oxidatiodreduction (RedOx) potential of the water sample at the start of sampling, 
twice DURING the sampling, and at the end of sampling (FINAL); 

17. HEAD SPACE: Record any positive readings from organic vapor meter reading taken in well 
headspace before sampling; 

18. NAPL: Record the presence and thickness of any non-aqueous phase liquids (LNAPL and DNAPL) 

19. COMMENTS: Record any pertinent information not already covered in the form; and 

20. SIGNATURE: Sign the form. 

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

1. Record time and date of calibration; 

2. Record calibration standard reference number; 

3. Record meter ID number; 

4. Record initial instrument reading, recalibration reading (if necessary), and final calibration reading 
on appropriate line; 

5. Record value of reference standard (as required); 

6. COMMENTS: Record any pertinent information not already covered on form; and - 
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7. SIGNATURE: Sign form. 

11 4.0 MAINTENANCE 11 

Not applicable. 

11 5.0 PRECAUTIONS 11 

None. 

16.0 REFERENCE ! 

USEPA. 199 1. User's Guide to the Contract Laboratory Program. EPN54010-911002, Directive 
9240.0-OlD, Office of Emergency and Remedial Response, January. 

6 Radford Army Ammunition Plant 
MWP Addendum No. 16 

SSP Work Plan 
Appendix A - SOP 10.2 



FIELD PARAMETEFULOGBOOK FORM 10.2-1 
SOIL AND SEDIMENT SAMPLES 

HIGH CONCENTRATION EXPECTED? HIGH HAZARD? 

MSTALLATIONISITE AREA 

MST NAME FILE NAME 

SAMPLE MATRIX CODE SITE ID 
ENV. FIELD SAMPLE IDENTIFIER 

DATE (MMJDDIYY) I / 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 FOR SAMPLE 

DESCRIPTION OF SITE AND SAMPLE CONDITIONS 

SITE DESCRIPTION: 

SAMPLE FORM COLOR ODOR 

PID (HNu) UNUSUAL FEATURES 

WEATHERITEMPERATURE 

SAMPLER 



FIELD PARAMETEFULOGBOOK 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/DDNY) / / TIME AM PM SAMPLE PROG. 

DEPTH (TOP) DEPTH INTERVAL UNITS 

SAMPLING MEASUREMENTS 

CAL REF. - pH TEMPERATURE OC CONDUCTIVITY REDOX 

DISSOLVED OXYGEN - TURBIDITY OTHER 
--- - - - - 

CHK ANALYSIS SAMPLE CONTAINER 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 

W EATI-IERITEMPERATURE SAMPLER 



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

SITE ID POINTER 

DESCFUPTIONIMEASUREMENTS 

SKETCH/DIMENSIONS : 

MAP REFERENCE 

COORDINATE DEFINITION (X is Y is 
C 

) 

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. 

WELWSITE DESCRIPTION 

X-COORD. Y-COORD. ELEV. UNITS 

DATE I I TIME AIR TEMP. 

WELL DEPTH m- - IN. CASINGHT. FT. - IN. 

WATER DEPTH FT. IN. WELL DIAMETER IN. 

WATER COLUMN HEIGHT FT. IN. SANDPACK DIAM. 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] v o ]  NUM. OF BAILERS or PUMP TIME 

VOL. REMOVED (GAL) (L) RECOVERY TIME 

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

COMMENTS 

SIGNATURE 



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

ORD, AND DISSOLVED OXYGEN METERS 

pH METER CALIBRATION 

CALIBRATION STANDARD REFERENCE NO: 

METER ID 

CONDUCTIVITY METER CALIBRATION 

CALIBRATION STANDARD REFERENCE NO: 

METER ID 

TEMPERATURE METER CALIBRATION 

METER ID 



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

ORD, AND DISSOLVED OXYGEN METERS 

TURBIDITY METER CALIBRATION 

CALIBRATION STANDARD REFERENCE NO: 

METER ID 

ORD METER CALIBRATION 

CALIBRATION STANDARD REFERENCE NO: 

METER ID 

DISSOLVED OXYGEN METER CALIBRATION 

CALIBRATION STANDARD REFERENCE NO: 

METER ID 

STANDARD FINAL READING 

COMMENTS 

SIGNATURE 



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. 

The following equipment is required for borehole logging: 

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

Daily inspection report forms; 

Chain-ofcustody forms; 

Request for analysis forms; 

ASTM D 2488 classification flow chart; 

Soil and/or Rock color chart (i.e., MunsellB); 
c. 

Grain size and roundness chart; 

Engineer's scale; 

Previous reports and boring logs; 

Pocketknife or putty knife; 

Hand lens; 

Dilute hydrochloric acid (10% volume); 

Gloves; 

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

Photoionization detector or other appropriate monitoring equipment per site-specific health and 
safety plan; and 

Decontamination supplies (SOP 80.1). 

1 Radford Army Ammunition Plant 
M WP Addendum No. 16 

SSP Work Plan 
Appendix A - SOP 10.3 



11 3.0 PROCEDURE 11 

Each boring log should fully describe the subsurface environment and the procedures used to obtain this 
description. 

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 fiom a field book. 

A "site geologist" should conduct borehole logging and soillrock identification and description or other 
professional trained in the identification and description of soillrock. 

3.1 BORING LOG INFORMATION 

As appropriate, the following information should be recorded on the boring log during the course of drilling 
and sampling activities: 

Project information including name, location, and project number; 

Each boring and well should be uniquely numbered and located on a sketch map as part of the log; 

Type of exploration; 

Weather conditions including events that could affect subsurface conditions; 

Dates and times for the start and completion of borings, with notations by depth for crew shifts and 
individual days; 

Depthsheights in feet and in decimal fractions of feet; 

Descriptions of the drilling equipment including rod size, bit type, pump type, rig manufacturer and 
model, and drilling personnel; 

Drilling sequence and descriptions of casing and method of installation; 

Description and identification of soils in accordance with ASTM Standard D 2488; 

Descriptions of each intact soil sample for the parameters identified in Section 3.2; 

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

Description and identification of rock; 

Description of rock (core(s)) for the parameters identified in Section 3.7; 

Scaled graphic sketch of the rock core (included or attached to log) according to the requirements 
identified in Section 3.7; 

Lithologic boundaries, with notations for estimated boundaries; 

Depth of water first encountered in drilling, with the method of first determination (any distinct 
water level(s) below the first zone will also be noted); 

Interval by depth for each sample taken, classified, andfor retained, with length of sample recovery 
and sample type and size (diameter and length); 

Blow counts, hammer weight, and length of fall for driven samplers; 
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Rate of rock coring and associated rock quality designation (RQD) for intervals cored; 
C 

Drilling fluid pressures, with driller's comments; 

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 readings with the interval sampled, with information on instrument used and 
calibration; 

Depth and description of any in-situ test performed; and 

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

3.2 SOIL PARAMETERS FOR LOGGING 

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

Identification per ASTM D 2488 with group symbol; 

Secondary components with estimated percentages per ASTM D 2488; 

Color; 

Plasticity per ASTM D 2488; 

Density of non-cohesive soil or consistency of cohesive soil; - Moisture condition per ASTM D 2488 (dry, moist, or wet); 

Presence of organic material; 

Cementation and HCL reaction testing per ASTM D 2488; 

Coarse-grained particle description per ASTM D 2488 including angularity, shapes, and color; 

Structure per ASTM D 2488 and orientation; 

Odor; and 

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 basic properties and characteristics of the soil. These include grain size grading and dis- 
tribution, and influence of moisture on fine-grained soil. 

2. Assign the soil an ASTM D 2488 classification and denote it by the standard group name and 
symbol. 

3. Provide a written description 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., GWIGC or MUCL) 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-p) .  

1. Coarse-grained soils are identified on the basis of the following: 

a) Grain size and distribution; 

b) Quantity of fine-grained material (i.e., silt and clay as a percentage); and 

c) Character of fine-grained material. 

2. The following symbols are used for classification: 

Basic Symbols Modifving Symbols 

G = gravel W = well graded 
S = sand P = poorly graded 

M = with silty fines 
C = with clayey fines 

3. 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- 
trast, the symbol S is used when the estimated percentage of sand is greater than the percentage of 
gravel. 

Gravel ranges in size fiom 3-inch to 114-inch (No. 4 sieve) diameter. Sand ranges in size fiom 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 specified by ASTM D 2488. 

Modifying symbol W indicates good representation of all particle sizes. 

Modifylng symbol P indicates that there is an excess or absence of particular sizes. 

The symbol W or P is used only when there are less than 15% fines in a sample. 

Modifylng symbol M is used if fines have little or no plasticity (silty). 

Modifying symbol C is used if fines have low to high plasticity (clayey). 

Figure 10.03a is a flowchart for identifying coarse-grained soils by ASTM D 2488. 

3.4 FINED-GRAINED SOIL IDENTIFICATON 

If one-half or more of the material will pass a No. 200 sieve (75 p), the soil is identified as fine-grained. 

1. Fine-grained soils are classified based on dry strength, dilatancy, toughness, and plasticity. 

2. Classification of fine-grained soils uses the following symbols: 
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Basic Symbols Modifm~! Symbols 

M = silt (non plastic) L = low liquid limit (lean) 
C = clay (plastic) H = high liquid limit (fat) 
0 = organic 
Pt = peat 

3. The following basic facts apply to fine-grained soil classification: 

The basic symbol M is used if the soil is mostly silt, while the symbol C applies if it consists 
mostly of clay. 

4. Use of symbol 0 (group name OLIOH) 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 symbols (L and H) are based on the following hand tests conducted on a soil sample: 

- Dry strength (crushing resistance). 

- Dilatancy (reaction to shaking). 

- Toughness (consistency near plastic limit). 

Soil designated ML has little or no plasticity and can be recognized by slight dry strength, quick 
dilatency, and slight toughness. 

CL indicates soil with slight to medium plasticity, which can be recognized by medium to high dry 
strength, very slow dilatancy, and medium toughness. 

I 

Criteria for describing dry strength per ASTM D 2488 are as follows: 

Descri~tion Criteria 

None Dry sample crumbles into powder with pressure of handling 

Low Dry specimen 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: 

None No visible change in the sample 

Slow Water appears slow on the surface of the sample during shaking and does not disappear 
or disappears slowly upon squeezing 

Rapid Water appears quickly on the surface of the sample during shaking and disappears 
quickly upon squeezing 

Criteria for describing toughness per ASTM D 2488 are as follows: 
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Descriution Criteria 

Low Only slight pressure is required to roll the thread near the plastic limit and the thread and 
lump are weak and soft 

Medium Medium pressure is required to roll the thread to near the plastic limit and the thread and 
lump have medium stiffness 

High Considerable pressure is required to roll the thread to near the plastic limit and the thread 
and lump have very high stifmess 

Figure 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 parhal increments, the depth of penetration should be recorded to the nearest 1 inch. If the sampler 
advances below the bottom of the boring under the weight of rods (static) andlor hammer, then this 
information should be recorded on the log. 

The following are some "rule-of-thumb" guidelines for describing the relative density of coarse-grained 
soils: 

Blow Count Relative Density for Sand 

0-4 Very loose 
4 1 0  Loose 

10-30 Medium dense 
30-50 Dense 

>5 0 Very Dense 

The following are some "rule-of-thumb" guidelines for describing the consistency of fine-grained soils: 

Blow Consistency 
Count for Clays Description 

0-2 Very Soft Sample sags or slumps under its own weight 

2-4 Soft Sample can be pinched in two between the thumb and forefinger 

&8 Medium Stiff Sample can be easily imprinted with fingers 

8-1 6 Stiff Sample can be imprinted only with considerable pressure of fingers 

16-32 VeryStiff Sample can be imprinted very slightly with fingers 

>32 Hard Sample cannot be imprinted with fingers; can be pierced with pencil 
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3.6 OTHER DESCRIPTIVE INFORMATION 
m 

The approximate percentage of gravel, sand, and fines (use a percentage estimation chart) should be 
recorded per ASTM D 2488 as follows: 

Modifiers Descriutions 
Trace Less than 5% 
Few 5%10% 
Little 15'7~25% 
Some 30'745% 
Mostly 50%100% 

Color/discoloration should be recorded and described using a soil color chart, such as the Munsello Soil 
Color Charts. A narrative and numerical description should be given from the color chart, such as Brown 10 
YR, 513 (Munsello). Odor should be described if organic or unusual. 

Plasticity should be described as follows: 

Descriution Criteria 
Non-plastic A 118-inch thread cannot be rolled at any water content 
Low Thread can barely be rolled and lump cannot be formed when drier than plastic 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 limit and lump can be formed without 

crumbling when drier than plastic limit 
C 

Moisture condition should be recorded as dry (absence of moisture), moist (damp but no visible water) or 
wet (visible fiee 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 with slowly 
forming bubbles) or strong (violent reaction with bubbles forming immediately). 

Particle description information for coarse-grained soil should be recorded where appropriate per ASTM D 
2488 including maximum particle size, angularity (angular, subangular, subrounded, or rounded), shape 
(flat, elongated or flat and elongated), and color. 

Structure (along with orientation) should be reported using the following ASTM D 2488 descriptions: 

Descriution Criteria 
Stratified Alternating layers of varying material or color with layers greater than 6 millimeters thick 
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 striated 
Blocky Inclusion of small pockets of different soils 
Homogeneous Same color and appearance throughout 

3.7 ROCK CORE PARAMETERS FOR LOGGING 
I In general, the following parameters should be included on the boring log when rock coring is conducted: 
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Rock type; 

Formation; 

Modifier denoting variety; 

Beddinghanding characteristics; 

Color; 

Hardness; 

Degree of cementation; 

Texture; 

Structure and orientation; 

Degree of weathering; 

Solution or void conditions; 

Primary and secondary permeability including estimates and rationale; and 

Lost core interval and reason for loss. 

A scaled graphic sketch of the 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 included on the boring log. The 
method of calculating the RQD is as follows per ASTM D 6032: 

RQD = [C length of intact core pieces > 100 mm (4-inches)] 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 (including minimum, maximum, and most common and degree of spacing), hardness, and 
weathering. 

1. The following is to be used as a guide for assessing fracturing: 

AEG Fracturing Spacing 

Crushed up to 0.1 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 following guidelines: 
C 

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 o h  faintly visible 

Very Hard Cannot be scratched with knife 

3. Describe weathering using the following guidelines: 

3.9 PROCEDURE FOR LOGGING REFUSE 

The following procedure applies to the logging of subsurface samples composed of various materials in 
addition to soil as may be collected from a landfill or other waste disposal site. 

1. Observe refuse as it is brought up by the hollow stem auger, bucket auger, or backhoe. 

2. Ifnecessary, place the refuse in a plastic bag to examine the sample. 

3. Record observations according to the following criteria: 

Composition (by relative volume), e.g., paper, wood, plastic, cloth, cement, or construction debris. 
Use such terms as "mostly" or "at least half." Do not use percentages; 

Moisture condition: dry, moist, or wet; 

State of decomposition: highly decomposed, moderately decomposed, slightly decomposed, etc.; 

Color: obvious mottling andlor degree of mottling; 

Texture: spongy, plastic (cohesive), friable; 

Odor; 
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Combustible gas readings (measure down hole and at surface); and 

Miscellaneous: dates of periodicals and newspapers, ability to read printed materials, degree of 
drilling effort (easy, difficult, and very difficult). 

3.10 SUBMITTAL REQUTREMENTS 

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 boring log and well 
installation diagram should be submitted together. 

11 4.0 MAINTENANCE 11 

Not applicable. 

11 5.0 PRECAUTIONS 1 

Not applicable. 

ASTM Standard D 1586-84 (1992). 1992. Standard Test Method for Penetration Test and Split-Barrel 
Sampling of Soils. 

ASTM Standard D 2488-93. 1993. Standard Practice for Description and Identification of Soils Visual- 
Manual Procedure). 

ASTM Standard D 5434-93. 1993. Guide for Field Logging of Subsurface Explorations of Soil and Rock. 

ASTM Standard D 6032-96. 1996. Standard Test Method for Determining Rock Quality Designation 
(RQD) of Rock Core. 

Compton, R. R. 1962. Manual of Field Geology. John Wiley & Sons, Inc., New York. 

USACE. 1998. Monitoring Well Design, Installation, and Documentation at Hazardous, Toxic, and 
Radioactive Waste Sites. EM 1 1 10-1 -4000, 1, November. 

U.S. Department of the Interior. 1989. Earth Manual. Water and Power Resources Service, Washington, 
DC. 
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STANDARD OPERATING PROCEDURE 10.4 
CHAIN-OF-CUSTODY FORM 

11.0 SCOPE AND APPLICATION 1 

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. 

11 2.0 MATERIALS 

Chain-of-custody form; and 

Indelible ink pen. 

3.0 PROCEDURE I 
1. Record the project name and number. 

n 
2. Record the project contact's name and phone number. 

3. Print sampler's names in "Samplers" block. 

4. Enter the Field Sample No. 

5. Record the sampling dates for all samples. 

6. List the sampling times (military format) for all samples. 

7. Indicate, "grab" or "composite" sample with an "X." 

8. Record matrix (e.g., aqueous, soil). 

9. List the analyseslcontainer volume across top. 

10. Enter the total number of containers per Field Sample No. in the "Subtotal" column. 

11. Enter total number of containers submitted per analysis requested. 

12. State the carrier service and airbill number, analytical laboratory, and custody seal numbers. 

13. List any comments or special requests in the "Remarks" section. 

14. Sign, date, and time the "Relinquished By" section when the cooler is relinquished to the next party. 

15. Upon completion of the fonn, retain the shipper copy and place the forms and the other copies in a 
zip seal bag to protect fiom moisture. Affix the zip seal bag to the inside lid of the sample cooler to 
be sent to the designated laboratory. 
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11 4.0 MAINTENANCE ! 

Not applicable. 

(5.0 PRECAUTIONS 11 

None. 

11 6.0 REFERENCES fl 

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/540/0-911002, Directive 
9240.0-0 1 D, Office of Emergency and Remedial Response, January 199 1 .  

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-9810 18, QAM, 
Final, Office of Research and Development, Washington, D.C. 
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FIGURE 10.4-a 
EXAMPLE CHAIN-OF-CUSTODY FORM 



11 1.0 SCOPE AND APPLICATION 11 

The use of an appropriate drilling procedure is contingent upon the existing conditions at the project site. 
The purpose of h s  standard operating procedure (SOP) is to outline procedures for the various methods of 
soil and rock drilling identified in the Master Work Plan. In addition it provides procedures for using 
sampling devices commonly used during soil and rock drilling such as split-barrel sampling, thin walled 
tube sampling, direct push samplers, and rock coring. For a particular site investigation, the associated work 
plan addendum will identify the appropriate drilling method and method of sampling, along with proposed 
sampling depths and intervals and any special procedures or methods. 

11 2.0 MATERIALS 11 

The following types of materials are generally appropriate for drilling: 

2.1 SPLIT-BARREL SAMPLING 

Split barrel sampler; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 

Containers to manage investigation-derived material per SOP 70.1 ; and 

Decontamination supplies and equipment per SOP 80.1. 

2.2 THIN WALLED TUBE SAMPLING 

Thin walled tubes; 

Sealing materials for sample such as sealing wax, metal disks, wood disks, tape, cheesecloth, caps, 
etc; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1 ; 

Containers to manage investigationderived material per SOP 70.1 ; and 

Decontamination supplies and equipment per SOP 80.1. 

2.3 DIRECT PUSH SAMPLING 

Direct push unit with hydraulic ram, hammer, etc; 

Sample collection devices, associated equipment and expendable supplies such as sample liners, 
sample retainers, appropriate lubricants, etc; 

Hollow extension rods; 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 
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Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per - SOP 30.1 ; 

Containers to manage investigation-derived material per SOP 70.1; and 

Decontamination supplies and equipment per SOP 80.1. 

2.4 HOLLOW-STEM AUGER DRILLING 

Drill rig and associated equipment; 

Hollow stem auger assemblies for drilling to appropriate depth including auger heads, drive 
assembly, pilot assembly, and hollow-stem auger sections; 

Auxiliary devices such as wrenches, auger forks, hoisting hooks, swivels, and adaptors; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1 ; 

Containers to manage investigationderived material per SOP 70.1 ; and 

Decontamination supplies and equipment per SOP 80.1. 

2.5 DIRECT AIR ROTARY DRILLING 

Drill rig with rotary table and Kelly or top-head drive unit; 

Drill rods, bits, and core barrels (as appropriate); 

A 

Sampling devices and equipment, as appropriate; 

Air compressor and filters, pressure lines, discharge hose, swivel, dust collector, and air-cleaning 
device (cyclone separator); 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 

Containers to manage investigation-derived material per SOP 70.1; and 

Decontamination supplies and equipment per SOP 80.1. 

2.6 DRILLTHROUGH CASING DRIVER 

Drill rig equipped with a mast-mounted, percussion driver; 

Casing, drill rods, and drill bits or hammers; 

Air compressor and filters, pressure lines, discharge hose, swivel, dust collector, and aircleaning 
device (cyclone separator); 

Sampling devices and equipment, as appropriate; 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 

Welding equipment and materials for installation of casing; 

rc.\ 
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Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 

a Containers to manage investigation-derived material per SOP 70.1 ; and 

Decontamination supplies and equipment per SOP 80.1. 

2.7 DIRECT WATER-BASED ROTARY DRILLING 

a Drill rig with derrick, rotary table and Kelly or top-head drive unit; 

Drill rods, bits, and core barrels (as appropriate); 

Casing; 

Water based drilling fluid, with approved additives as appropriate; 

a Mud tub, suction hose, cyclone de-sander(s), drilling fluid circulation pump, pressure hose, and 
swivel; 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 

Containers to manage investigation-derived material per SOP 70.1. 

a Decontamination supplies and equipment per SOP 80.1. 

2.8 DIRECT ROTARY WIRELINE-CASING ADVANCEMENT DRILLING 

Drill rig with either hollow spindle or top-head drive; 

Drill rods, coring or casing bits, overshot assembly, pilot bit, and core barrel; 

a Water based drilling fluid, with approved additives as appropriate; 

a Mud tub, suction hose, drilling fluid circulation pump, pressure hose, and swivel; 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 

Containers to manage investigation-derived material per SOP 70.1 ; and 

Decontamination supplies and equipment per SOP 80.1. 

2.9 DIAMOND CORE DRILLING 

Direct rotary drill rig and associated equipment (see Sections 2.4,2.5 or 2.6); 

Core barrels and core bits; 

Core lifters; 

Core boxes, engineers scale, permanent marking pen, and camera for photographing cores; 

Auxiliary tools for handling, assembling, and disassembling tools and samplers; 

Borehole logging materials per SOP 10.3 and sampling equipment and materials, as appropriate per 
SOP 30.1; 
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Containers to manage investigation-derived material per SOP 70.1; and 
rrr, 

a Decontamination supplies and equipment per SOP 80.1. 

11 3.0 PROCEDURES 1 

3.1 PENETRATION TEST AND SPLIT-BARREL SAMPLING OF SOILS 

The following general procedure may be followed as outlined in ASTM Standard Test Method D 1586-84. 

1. Advance the boring to the desired sampling depth using an appropriate drilling method (see sections 
below) and remove excessive cuttings from the borehole. 

2. Attach the split-barrel sampler to the sampling rods and lower into the borehole. Do not allow the 
sampler to drop onto the soil to be sampled. 

3. Position the hammer above and attach the anvil to the top of the drilling rods. 

4. Rest the dead weight of the sampler, rods, anvil, and drive weight on the bottom of the boring and 
apply a seating blow. If excessive cuttings are encountered at the bottom of the borehole, remove the 
sampler and rods from borehole and remove the cuttings. 

5. Mark the drill rods in three successive 6-inch increments so that the advance of the sampler can be 
observed. 

6. Drive the sampler with blow from the 140 pound hammer and count the number of blows applied in 
each 6-inch increment until: 

a. Fifty (50) blows have been applied during one of the three 6-inch increments. 

b. A total of 100 blows have been applied. 

c. There is no observed advance of the sampler during the application of 10 successive blows of the 
hammer. 

7. The sampler is advanced the complete 18-inches without the limiting blow counts occurring as 
described above. 

8. Record the number of blows that is required to achieve each 6-inch increment of penetration or 
fraction of this increment on the boring. 

a. The first 6 inches is considered the seating driver. 

b. The sum of the second and third 6-inch penetration intervals is termed the "standard penetration 
resistance" or "N-value." 

c. If the sampler is driven less than 18 inches as discussed in No. 6, then the number of blow for 
each partial increment will be recorded. 

d. For partial increments, the depth of penetration should be recorded to the nearest 1-inch on the 
boring log. 

e. If the sampler advances below the bottom of the boring under the weight of rods (static) and/or 
hammer, then this information will be recorded on the boring log. 

9. The raising and dropping of the 140 pound hammer may be accomplished by: 

a. Using a trip, automatic, or semi-automatic hammer drop system that lifts the hammer and allows 
it to drop 30f 1 inches. 
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b. Using a cathead shall be essentially free of rust, oil, or grease and have a diameter in the range of 
6 to 10 inches. The cathead should be operated at a minimum speed of rotation of 100 
revolutions per minute. No more than 2-114 rope turns on the cathead may be used when 
conducting the penetration test. 

10. For each hammer blow, a 30-inch lift and drop shall be used. 

11. After completing the penetration test, retrieve the sampler and open. Record the percent recovery or 
the length of sample recovered. Following the procedures outlined in SOP 30.1 when collecting 
environmental soil samples. 

12. Borehole logging should be completed per SOP 10.3. 

13. Split-barrel samples must be decontaminated before and after each use per the requirements of SOP 
80.1. 

3.2 THIN WALLED TUBE SAMPLING 

The following general procedure may be followed for collection of relatively undisturbed, thin walled tube 
samples (e.g., Shelby tube) as outlined in ASTM Standard Practice D 1587-94. 

1. Clean out the borehole to targeted sampling depth using most appropriate method, which avoids 
disturbing the material to be sampled. If groundwater is encountered, maintain the liquid level in 
the borehole at or above the groundwater level during sampling. 

2. Place the sample tub so that its bottom rests on the bottom of the borehole. 

3. Advance the sampler without rotation by a continuous relatively rapid motion. 

4. Determine the length of the advance by the resistance and condition of the formation, the length of 
the advance should never exceed 5 to 10 diameters of the tube in sands and 10 to 15 diameters of 
the tube in clay. 

5. When the formation is too hard for push type of sampling, the tube may be driven or the practice 
used for ring-lined barrel sampling may be used per ASTM Standard D 3550-84 (1995). When a 
sample is driven, the weight and fall of the hammer must be recorded along with the penetration 
achieved. 

6. The maximum length of sample advance will be no longer than the sample-tube length minus an 
allowance for the sample head and a minimum of 3-inches for sludgeend cuttings. 

7. Upon removal of the tube, measure the length of the sample in the tube. Remove the disturbed 
material in the upper end of the tube and re-measure the sample length. 

8. Remove at least one-inch of material from the lower end of the tube for soil description and 
identification per SOP 10.3. Measure the overall sample length. Seal the lower end of the tube. If 
directed, the material from the end of the tube will not be removed for soil identification and 
description; in this case the tube will be sealed promptly. 

9. Prepare sample labels and affix (or markings) on the tube. 

3 3  DIRECT PUSH SOIL BORING 

The following general procedures outlined in this section may be followed as described in ASTM Standard 
Test Method D 6282-98. 

General considerations for this method include the following: 
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.a A variety of direct push drive systems may be used to advance soil borings based on the intended 
sampling depths and subsurface conditions and include the following: 

Shallower Depths and Less Difficult Conditions 
- Percussive driving systems - use hydraulically operated hammers and mechanically operated 

hammers. 
- Static push drive systems - use hydraulic rams to apply pressure and exert static pull (e.g., cone 

penetrometer systems). 
- Vibratorylsonic systems - use a vibratory device, which is attached to the top of the sampler 

extension rods. 

Greater Devths and More Difficult Conditions 
- Sonic or resonance drilling systems - use a high power vibratory system to advance larger 

diameter single or dual tube systems. 
- Rotary drilling equipment - use hydraulic system of drill rig for direct push. 

The equipment used for direct push must be capable of apply sufficient static force, or dynamic 
force, or both, to advance the sampler to the required depth of collection. Additionally, this 
equipment must have adequate retraction force to remove the sampler and extension/drive rods once 
the sample has been collected. 

Avoid using excessive down pressure when advancing the drilling tools/sampler. Excessive pressure 
may cause the direct push unit to offset from the boring location and may damage drilling tools and 
samplers. 

C Sample liners should be compatible with the material being sampled and the type of analysis to be 
conducted on the sample. Sealing of liners for submittal to the laboratory for physical testing should 
be accomplished according to ASTM Standard D 4220-95 (Standard Practice for Preserving and 
Transporting Soil Samples). 

The general procedure for completing direct push soil borings is the following: 

1. Stabilize direct push unit and raise mast at desired location. 

2. Attach the hammer assembly to the drill head if not permanently attached. Attach the anvil assembly in 
the prescribed manner, slide the direct push unit the position over the borehole, and ready the tools for 
insertion. 

3. Inspect the direct push tools before and after use. Decontaminate all down hole tools before and after 
use per SOP 80.1. 

4. Inspect drive shoes for damaged cutting edges, dents or thread failures and these conditions could cause 
loss of sample recovery and slow the rate of advancement. 

5. Assemble samplers and install where required, install sample retainers where needed, and install and 
secure sampler pistons to ensure proper operation where needed (see Steps 14 through 20 for the 
various sampler assembly procedures, etc.). 

6. After sampler has been appropriately installed (see Steps 14 through 20 for installation procedures, etc.) 
advance the boring to the target sampling depth using an appropriate direct push technique, as identified 
above under general considerations. 

7. Collect the soil sample from the target sampling depth using one of the methods identified in Steps 14 
through 20. 
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8. Retrieve the sampler and appropriately process the soil sample as identified in Steps 14 through 20 
below and in SOP 30.1. 

9. Log the borehole per the requirements of SOP 10.3. 

10. If collecting another soil sample, decontaminate the sampler for reuse per the requirements of SOP 80.1 
or use another decontaminated sampler. 

1 1. Appropriately manage investigationderived material (discarded samples, decontamination fluids, etc.) 
per SOP 70.1. 

12. Upon completion of the boring and collection of the desired soil samples, abandon the boring per the 
requirements of SOP 20.2. 

13. The following single tube sampling systems (generally piston rod) may be used to collect soil samples 
(see Steps 14 through 16 below): 

a. Open Solid Barrel Sampler; 

b. Closed Solid Barrel Sampler (e.g. Geoprobe Macro-Core@ Piston Rod Sampler); and 

c. Standard Split Barrel Sampler (see Section 3.1). 

14. The following two tube sampling systems may be used to collect soil samples (see Steps 17 through 20 
below): 

a. Split Barrel Sampler; 

b. Thin Wall Tubes; 

c. Thin Wall Tube Piston Sampler; and 

d. Open Solid Barrel Samplers. 

15. Sampling with the single tube, open solid barrel sampler: 

a. Attach the required liner to the cutting shoe by insertion into the machined receptacle are or by 
sliding over the machined tube. 

b. Insert the liner and shoe into the solid barrel and attach the shoe. 

c. Attach the sampler head to the sampler barrel. 

d. Attach the sampler assembly to the drive rod and the drive head to the drive rod. 

e. Position the sampler assembly under the hammer anvil and advance the sampler assembly into the 
soil at a steady rate slow enough to allow the soil to be cut by the shoe and move up into the sample 
barrel. 

f. At the completion of the sampling interval, removal the sampler fi-om the borehole. Remove the 
filled sampler liner from the barrel by unscrewing the shoe. Cap the liner for laboratory testing or 
split open for field processing (see SOP 30.1). 

g. Log the borehole per the requirements of SOP 10.3. 

16. Sampling with the closed, solid barrel sampler (e.g., Macro-Core@ sampler). 

a. Insert or attach the sample liner to the shoe and insert the assembly into the solid barrel sampler. 
Install the sample, retaining basket, if desired. 

b. Attach the latch coupling or sampler head to the sampler barrel, and attach the piston assembly with 
point and "0 rings if free water is present, to the latching mechanism. 

c. Insert the piston or packer into the liner to its proper position so that the point leads the sampler 
shoe. Set latch, charge packer, or install locking pin, and attach assembled sampler to drive rod. 

d. Add drive head and position under the hammer anvil. Apply down pressure, and hammer if needed, 
to penetrate the soil strata above the targeted sampling interval. 
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e. When the sampling interval is reached, insert the piston latch release and recovery tool, removing 
the piston, or insert the locking pin removaVextension rods through the drive rods, turn counter 
clockwise, and remove the piston locking pin so the piston can float on top of the sample, or release 
any other piston holding device. 

f. Direct push or activate the hammer to advance the sampler the desired interval. 

g. Retrieve the sampler fiom the borehole by removing the extension/drive rods. Remove the shoe, 
and withdraw the sample line with sample for processing (see SOP 30.1). 

h. Clean and decontaminate the sampler, reload as described above and repeat the same procedure for 
collection of addition samples. 

i. Log the borehole per the requirements of SOP 10.3. 

17. Sampling with standard split barrel (split spoon) sampler generally consists of the following: 

a. Attach the split barrel sampler to an extension rod or drill rod. 

b. Using a mechanical or hydraulic hammer drive the ampler into the soil the desired interval. The 
maximum interval that should be driven is equal to the sample chamber length of the split barrel 
sampler, which is either 18-inches or 24-inches. 

c. Retrieve the sampler fiom the borehole by removing the extensiontdrive rods. 

d. Split the sampler open for field processing (see SOP 30.1). 

e. Clean and decontaminate the sampler (SOP 80.1), re-attach and repeat the same procedure for 
collection of additional samples. 

f. Log the borehole per the requirements of SOP 10.3. 

18. Sampling with a two tube, split barrel sampler generally consists of the following: 
.I a. Assemble the outer casing with the drive shoe on the bottom, attach the drive head to the top of the 

outer casing, and attach the sampler to the extension rods. 

b. Connect the drive head to the top of the sampler extension rods, and insert the sampler assembly 
into the outer casing. 

c. The cutting shoe of the sampler should contact the soil ahead of the outer casing to minimize 
sample disturbance. 

d. The sample barrel should extend a minimum of 0.25 inches ahead of the outer casing. 

e. Mark the outer casing to identify the required drive length, position the outer casing and sampler 
assembly under the drill head. 

f. Move the drill head downward to apply pressure on the tool string. Advance the casing assembly 
into the soil at a steady rate, which is slow enough to allow the soil to be cut by the shoe and move 
up inside the sample barrel. 

g. Occasional hammer action during the push may assist recovery. 

h. If smooth push advancement is not possible because of subsurface conditions, use the hammer to 
advance the sampler. 

i. Stop the application of pressure or hammering when target interval has been sampled. Move the 
drill head off the drive head. Attach a pulling device to the extension rods or position the hammer 
bail and retrieve the sampler fiom the borehole. 

j. At the surface, remove the sampler fiom the extension rods and process the sample per Section 3.01 
and SOP 30.1. 

k. Log the borehole per the requirements of SOP 10.3. 
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19. Sampling with a two tube, thin wall tube sampler generally consists of the following: 

a. Attach the tube to the tube head using removable screws. 

b. Attach the tube assembly to the extension rods and position at the base of the outer casing shoe 
protruding a minimum of 0.25 inches to contact the soil ahead of the outer casing. 

c. Advance the tube with or without the outer casing at a steady rate. 

d. After completing the sampling interval, let the tube remain stationary for one minute. Rotate the 
tube slowly two revolutions to shear off the sample. 

e. Remove the tube from the borehole and measure the recovery, and log the borehole per the 
requirements of SOP 10.3. 

f. For field processing, extrude the sample fiom the tube sampler and process per SOP 30.1. 
Alternatively, the tube may be sealed and shipped to the laboratory. 

20. Sampling with two tube, thin wall tube, piston sampler generally consists of the following: 

a. Check the fixed piston sampling equipment for proper operation of the cone clamping assembly and 
the condition of the 'WY rings. 

b. Slide the thin wall tube over the piston, and attach it to the tube head. Position the piston at the 
sharpened end of the thin wall tube just above the sample relief bend. 

c. Attach the tube assembly to the extension rods and lower the sampler into position through the 
outer casing. Install the actuator rods through the extension rod, and attach to the actuator rod in 
the sampler assembly. 

d. Attach a holding ring to the to top of the actuator rod string and hook the winch cable or other hook 
to the holding ring to hold the actuator rods in a fixed position. 

e. Attach the pushing fork to the drill headlprobe hammer and slowly apply downward pressure to the 
extension rods advancing the thin wall tube over the fixed piston into the soil for the length of the 
sampling interval. 

f. After completing the sampling interval, let the tube remain stationary for one minute. Rotate the 
tube slowly one revolution to shear off the sample. 

g. Remove the tube sampler fiom the borehole and measure the recovery, and log the borehole per the 
requirements of SOP 10.3. 

h. For field processing, extrude the sample from the tube sampler and process per SOP 30.1. 

21. Sampling with an two tube, open solid barrel sampler generally consists of the following: 

a. This sampling technique may be used when soil conditions prevent advancement of a split 
barrel sampler or advancement of an outer casing. 

b. The solid, single, or segmented barrel sampler requires the use of a liner. 

c. Use sampler in advance of outer casing when this casing cannot be advanced. 

d. Follow the procedures outlined for two tube, split barrel sampling. 

3.4 HOLLOW-STEM AUGER DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Guide D 5784. 

1. Stabilize drill rig and raise mast at desired location. 

2. Attach an initial assembly of hollow-stem auger components (hollow stem auger, hollow auger head, 
center rod and pilot assembly, as appropriate) to the rotary drive of the drill rig. 

3. Push the auger assembly below the ground surface and initiate rotation at a low velocity. 
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4. Decontamination of auger head may be necessary after this initial penetration if this surface soil is 
F contaminated. 

5. Continue drilling from the surface, usually at a r o t a .  velocity of 50 to 100 rotations per minute to the 
depth where sampling or in-situ testing is required or until the drive assembly is within approximately 6- 
to 18 inches of the ground surface. 

6. As appropriate, collect a soil sample from the required depth interval. The sample may be conducted by 

a. Removing the pilot assembly, if used, and inserting and driving a sampler through the hollow 
stem auger of the auger column; or 

b. Using a continuous sampling device within the lead auger section, where the sampler barrel fills 
with material as the auger is advanced. 

7. Additional sections of hollow sterns augers may be added to drill to a greater depth. After these auger 
sections are added, rotation of the hollow-stem auger assembly may be resumed. 

8. When drilling through material suspected of being contaminated, the installation of single ormultiple 
(nested) outer casings may be required to isolate zones suspected contamination (see SOP 20.1). Outer 
casings may be installed in a pre-drilled borehole or using a method in which casing is advanced at the 
same of drilling. 

Monitoring wells or piemmeters may be installed using hollow-stem augers by: 

a. Drilling with or without sampling to the target depth. 

b. Removal of the pilot assembly, if used, and insertion of the monitoring well (or piemmeter) 
assembly. 

c. The hollow stem auger column should be removed incrementally as the monitoring well (or 
piemmeter) completion materials are placed (see SOP 20.1 for grouting). 

* 9. If materials enter the bottom of the auger hollow stem during the removal of the pilot assembly, it 
should be removed with a drive sampler or other appropriate device. 

10. If sampling or in-situ testing is not required during completion of the boring, the boring may be 
advanced with an expendable knock out plate or plug of an appropriate material instead of a pilot 
assembly. 

11. Drill cuttings should be appropriately controlled and contained as D M  per SOP 70.1. It may be 
necessary to drill through a hole of sheet of plywood or similar material to prevent cuttings from 
contacting the ground surface. 

12. The hollow-auger assembly and sampling devices must be decontaminated before and after each use per 
the methods specified in SOP 80.1. 

13. Borehole logging should be completed per SOP 10.3. 

14. Borehole abandonment, when required, should be conducted according to SOP 20.3. 

3.5 DIRECT AIR ROTARY DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Guide D 5784-95. 

1. Stabilize drill rig and raise mast at desired location. Appropriately position the cyclone separator and 
seal it to the ground surface considering the prevailing wind direction (exhaust). 

2. Establish point for borehole measurements. 

3. Attach an initial assembly of a bit, down hole hammer, or core barrel with a single section of drill rod, 
below the rotary table or top-head drive unit, with the bit placed below the top of the dust collector. 

#-. 4. Activate the air compressor to circulate air through system. 
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5. Initiate rotation of bit. 

6. Continue with air circulation and rotation of the drill-rod column to the depth where sampling or in-situ 
testing is required or until the length of the drill rod section limits fiuther penetration. 

7. Monitor air pressure during drilling operations. Maintain low air pressure at bit to prevent hcturing of 
surrounding material. 

8. Stop rotation and lift the bit slightly off the bottom of the hole to facilitate removal of drill cuttings and 
continue air circulation until the drill cuttings are removed from the borehole annulus. 

9. Open reaching a desired depth of sampling, stop the air circulation and rest bit on bottom of hole to 
determine the depth. Record the borehole depth and any resultant caving in. If borehole caving is 
apparent set a decontaminated casing to protect the boring. 

10. When sampling, remove the drill rod column from the borehole or leave the drill rod assembly in place 
if the sampling can be performed through the hollow axis of the drill rods and bit. 

11. Compare the sampling depth to clean-out depth by first resting the sampler on the bottom ofthe hole 
and compare that measurement with the clean-out depth measurement. 

12. If bottom-hole contamination is apparent (indicated by comparison of sample depth to clean-out depth), 
it is recommended that the minimum depth below the samplerhit be 18 inches for testing. Record the 
depth of sampling or in-situ testing and the depth below the samplerhit. 

13. The procedure described in Steps 8 through 12 should be conducted for each sampling or testing 
interval. 

14. Drilling to a greater depth may be accomplished by attaching an additional drill rod section to the top of 
the previously advanced drill-rod column and resuming drilling operations as described above. 

15. When drilling through material suspected of being contaminated, the installation of single or multiple 
(nested) outer casings may be required to isolate zones suspected contamination (see SOP 20.1 for 
grouting requirements). Outer casings may be installed in a pre-drilled borehole or using a method in 
which casing is advanced at the same of drilling. 

16. Monitoring wells or piemmeters may be installed by: 

a. Drilling with or without sampling to the target depth. 

b. Removal of the drill rod assembly and insertion of the monitoring well (or piemmeter) 
assembly. 

c. Addition of monitoring well (or piemmeter) completion materials (see SOP 20.1). 

17. Drill cuttings should be appropriately controlled and contained as IDM per SOP 70.1. 

18. The drill rod assembly, sampling devices, and other drilling equipment contacting potentially 
contaminated material must be decontaminated before and after each use per the methods specified in 
SOP 80.1. 

19. Borehole logging should be completed per SOP 10.3. 

20. Borehole abandonment, when required, should be conducted according to SOP 20.3 

3.6 DRILLTHROUGH CASING DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Guide D 5872-95. 
1. Stabilize drill rig and raise mast at desired location. Appropriately position the cyclone separator and 

seal it to the ground surface considering the prevailing wind direction (exhaust). 

2. Establish point for borehole measurements. 

3. Attach an initial assembly of a bit or down hole hammer with a single section of drill rod and casing to 
the top-head drive unit. 
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4. Activate the air compressor to circulate air through system. 
,4- 5. Drilling may be accomplished by 

a. Method 1- the casing will fall, or can be pushed downward behind the bit. 

b. To drill using Drive the casing first followed by drilling out the plug inside the casing. 

c. Method 2 - Advancing the casing and bit as a unit, with the drill bit or hammer, extending up to 
12-inches below the casing. 

6. Method 3 - Under reaming method where bit or hammer pens a hole slightly larger than the casing so 
that Method 1, drive the casing first and drill out the plug in the casing by moving the bit or hammer 
beyond the casing and then withdrawing it into the casing. Air exiting the bit will remove the cuttings 
up the hole. Separate cuttings from the return air with a cyclone separator or similar device. 

7. To drill using Method 2, advance casing and bit as unit with the bit or hammer extending up to 12- 
inches beyond the casing depending on the conditions. While drilling, occasionally stop the casing 
advancement, retract the bit or hammer inside the casing to clear and maintain air circulation to clear 
cuttings. 

8. To drill using Method 3, use a special down hole bit or hammer to open a hole slightly larger than the 
outside diameter of the casing so that the casing will fall or can be pushed downward immediately 
behind the bit. After advancing the casing, retract the radial dimension of the drill bit to facilitate 
removal of the down hole bit or hammer and drill tools inside the casing. Cuttings are removed from 
the borehole with the air that operates the bit or hammer and can be separated from the air with a 
cyclone separator or similar device. 

9. Monitor air pressure during drilling operations. Maintain low air pressure at bit or hammer to prevent 
fracturing of surrounding material. 

F. 
10. Continue air circulation and rotation of the drill rod column until drilling is completed to the target 

depth (for sampling, in-situ sampling, etc.) or until the length of the drill-rod section limits fbrther 
penetration. 

11. Stop rotation and lift bit or hammer slightly off the bottom of the hole to facilitate removal of drill 
cuttings and continue air circulation until the drill cuttings are removed from the borehole annulus. 

12. After reaching a desired depth of sampling, stop the air circulation and rest the bit on bottom of hole to 
determine the depth. Record the borehole depth and any resultant caving in. If borehole caving is 
apparent set a decontaminated casing to protect the boring. 

13. When sampling, remove the drill rod column from the borehole. Compare the sampling depth to clean- 
out depth by first resting the sampler on the bottom of the hole and compare that measurement with the 
clean-out depth measurement. 

14. If bottom-hole contamination is apparent (indicated by comparison of sample depth to clean-out depth), 
it is recommended that the minimum depth below the samplerhit be 18 inches for testing. Record the 
depth of sampling or in-situ testing and the depth below the samplerfbit. 

15. The procedure described in Steps 11 through 14 should be conducted for each sampling or testing 
interval. 

16. Drilling to a greater depth may be accomplished by attaching an additional drill rod section and casing 
section to the top of the previously advanced drill-rod c o l d c a s i n g  and resuming drilling operations 
as described above. 

17. Monitoring wells or piezometers may be installed by: 

a. Casing advancement in increments, with or without sampling to the target depth. 

b. Removal of the drill rods and the attached drill bit while the casing is temporarily left in place 
to support the borehole wall. 
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c. Insertion of the monitoring well (or piezometer) assembly. 

d. Addition of monitoring well (or piezometer) completion materials (see SOP 20.1). 

18. Drill cuttings should be appropriately controlled and contained as IDM per SOP 70.1. 

19. The drill rod assembly, casing, sampling devices, and other drilling equipment contacting potentially 
contaminated material must be decontaminated before and after each use per the methods specified in 
SOP 80.1. 

20. Borehole logging should be completed per SOP 10.3. 

21. Borehole abandonment, when required, should be conducted according to SOP 20.3. 

3.7 DIRECT WATER-BASED ROTARY DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Guide D 5783-95. 

1. Stabilize drill rig and raise mast at desired location. Appropriately position the mud tub arid install 
surface casing and seal at the ground surface. 

2. Establish point for borehole measurements. 

3. Attach an initial assembly of a bit or core barrel with a single section of drill rod, below the rotary table 
or top-head drive unit, with the bit placed with the top of the surface casing. 

4. Activate the drilling-fluid circulation pump to circulate drill fluid through the system. 

5. Initiate rotation of bit and apply axial force to bit. 

6. Document drilling conditions and sequence (fluid loss, circulation pressures, depths of lost circulation, 
etc.) as described in SOP 10.3. 

7. Continue with drill fluid circulation as rotation and axial force are applied to the bit until drilling to the 
depth 

a) Where sampling or in-situ testing is required; 

b) Until the length of the drill rod section limits further penetration; or 

c) Until core specimen has completely entered the core barrel (when coring) or blockage has 
occurred. 

8. Stop rotation and the lift bit slightly off the bottom of the hole to facilitate removal of drill cuttings and 
continue fluid circulation until the drill cuttings are removed from the borehole annulus. 

9. After reaching a desired depth of sampling, stop the fluid circulation and rest the bit on bottom of hole 
to determine the depth. Record the borehole depth and any resultant caving in. If borehole caving is 
apparent set a decontaminated casing to protect the boring. 

10. When sampling, drill rod removal is not necessary if the sampling can be performed through the hollow 
axis of the drill rods and bit. 

11. Compare the sampling depth to clean-out depth by first resting the sampler on the bottom of the hole 
and compare that measurement with the clean-out depth measurement. 

12. if bottom-hole contamination is apparent (indicated by comparison of sample depth to clean-out depth), 
it is recommended that the minimum depth below the samplerhit be 18 inches for testing. Record the 
depth of sampling or in-situ testing and the depth below the samplerhit. 

13. The procedure described in Steps 8 through 11 should be conducted for each sampling or testing 
interval. 

14. Drilling to a greater depth may be accomplished by attaching an additional drill rod section to the top of 
the previously advanced drill-rod column and resuming drilling operations as described above. 
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15. When drilling through material suspected of being contaminated, the installation of single or multiple - (nested) outer casings may be required to isolate zones suspected contamination (see SOP 20.1 for 
grouting requirements). Outer casings may be installed in a predrilled borehole or using a method in 
which casing is advanced at the same of drilling. 

16. Monitoring wells or piemmeters may be installed using hollow-stem augers by: 

a. Drilling with or without sampling to the target depth. 

b. Removal of the drill rod assembly and insertion of the monitoring well (or piemmeter) 
assembly. 

c. Addition of monitoring well (or piemmeter) completion materials (see SOP 20.1). 

17. Drill cuttings and fluids should be appropriately controlled and contained as IDM per SOP 70.1. 

18. The drill rod assembly, sampling devices, and other drilling equipment contacting potentially 
contaminated material must be decontaminated before and after each use per the methods specified in 
SOP 80.1. 

19. Borehole logging should be completed per SOP 10.3. 

20. Borehole abandonment, when required, should be conducted according to SOP 20.3. 

3.8 DIRECT ROTARY WIRELINE CASING ADVANCEMENT DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Guide D 5876-95. 

1. Stabilize drill rig and raise mast at desired location. Appropriately position the mud tub (for water 
based r o w )  and install surface casing and seal at the ground surface. 

2. Record the hole depth by knowing the length of the rod-bit assemblies and comparing its position 
,- relative to the established surface datum. 

3. Attach an initial assembly of a lead drill rod and a bit or core barrel below the top-head drive unit, with 
the bit placed with the top of the surface casing. 

4. Activate the drilling-fluid circulation pump to circulate drill fluid through the system. 

5. Initiate rotation of bit and apply axial force to bit. 

6. Document drilling conditions and sequence (fluid loss, circulation pressures, depths of lost circulation, 
down feed pressures etc.) as described in SOP 10.3. 

7. In general, the pilot bit or core barrel can be inserted or removed at any time during the drilling process 
and the large inside diameter rods can act as a temporary casing for testing or installation of monitoring 
devices. 

8. Continue with drill fluid circulation as rotation and axial force are applied to the bit until drilling to the 
depth 

a) Where sampling or in-situ testing is required; 

b) Until the length of the drill rod section limits firher penetration; or 

c) Until core specimen has completely entered the core barrel (when coring) or blockage has 
occurred. 

9. Stop rotation and lift the bit slightly off the bottom of the hole to facilitate removal of drill cuttings and 
continue fluid circulation until the drill cuttings are removed from the borehole annulus. 

10. After reaching a desired depth of sampling, stop the fluid circulation and rest the bit on bottom of hole 
to determine the depth. Record the borehole depth and any resultant caving in. If borehole caving is 
apparent set a decontaminated casing to protect the boring. 
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1 1. When sampling, drill rod removal is not necessary if the sampling can be performed through the hollow 
axis of the drill rods and bit. 

12. Compare the sampling depth to clean-out depth by first resting the sampler on the bottom of the hole 
and compare that measurement with the clean-out depth measurement. 

13. If bottom-hole contamination is apparent (indicated by comparison of sample depth to clean-out depth), 
it may be necessary to fiuther clean the hole by rotary recirculation. 

14. Continuous sampling may be conducted with a soil core barrel or rock core barrel (see Section 1.7). 

15. The pilot bit or core barrel may need to be removed during drilling such as when core barrels are full or 
there is evidence of core blocking. Before the drill string is reinserted, the depth of the boring should be 
rechecked to evaluate hole quality and determine whether casing may be required. 

16. Water testing may be performed in consolidated deposits by pulling back on the drill rods and passing 
inflatable packer(s) with pressure fitting to test the open borehole wall (see ASTM Standards D 4630 
and D 463 1). 

17. Drilling to a greater depth may be accomplished by attaching an additional drill rod section to the top of 
the previously advanced drill-rod column and resuming drilling operations as described above. 

18. When drilling through material suspected of being contaminated, the installation of single or multiple 
(nested) outer casings might be required to isolate zones suspected contamination (see SOP 20.1 for 
grouting requirements). Outer casings may be installed in a pre-drilled borehole or using a method in 
which casing is advanced at the same of drilling. 

19. Monitoring wells or piemmeters may be installed by: 

a. Drilling with or without sampling to the target depth. 

b. Removal of the pilot bit or core barrel and insertion of the monitoring well (or piemmeter) 
assembly. 

c. Addition of monitoring well (or piemmeter) completion materials (see SOP 20.1). 

20. Drill cuttings and fluids should be appropriately controlled and contained as IDM per SOP 70.1. 

21. The drill rod assembly, sampling devices, and other drilling equipment contacting potentially 
contaminated material must be decontaminated before and after each use per the methods specified in 
SOP 80.1. 

22. Borehole logging should be completed per SOP 10.3. 

23. Borehole abandonment, when required, should be conducted according to SOP 20.3. 

3.9 DIAMOND CORE DRILLING 

The following general procedure may be followed as outlined in ASTM Standard Practice D 2113-83 
(1 993). 

1. Use coredrilling procedures, such as the water-rotary drilling method outlined in Section 3.6. 
2. Seat the casing on bedrock or firm formation to prevent raveling of the borehole and to prevent loss of 

drilling fluid. Level the formation that the casing will be seated on as needed. 

3. Begin core drilling using an N-size double-tube, swivel-type core barrel or other approved size or type. 
Continue core drilling until core blockage occurs or until the net length of the core has been drilled. 

4. Remove the core barrel from the borehole, and dis-assemble the core barrel as necessary to remove the 
core. 

5. Reassemble the core barrel and return it to hole. 

6. Continue core drilling. 
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7. Place the recovered core in the core box with the upper (surface) end of the core at the upper-left comer 

C 
of the core box. Wrap soft or friable cores, etc. as needed or required. Use spacer blocks or slugs 
properly marked to indicate any noticeable gap in recovered core that might indicate a change or void in 
the formation. Fit fracture, bedded, or jointed pieces of core together as they naturally occurred. 

8. The core within each completed box should be photographed after core surface has been cleaned or 
peeled, as appropriate, and wetted. Each photo should be in sharp focus and contain a legible scale in 
feet and tenths of feet (or metric if appropriate). The core should be oriented so that the top of the core 
is at the top of the photograph. A color chart should be included in the photograph h e  as a check on 
photographic accuracy. The inside lid of the box should also be shown. 

9. The inside of the box lid should be labeled at a minimum with the facility name, project name, boring 
number, box number, and core interval. 

10. A preliminary field log of the core must be completed before the core box has been packed for transport 
(see SOP 10.3). Detailed logging may be conducted at a later time providing the core is appropriately 
handled and transported. 

1 1. Four levels of sample protection may be used depending on character of the rock and the intended use 
of the rock core including: 

a. Routine care - for rock cored in 5 to 10 foot runs. Consists of placing in structurally sound 
boxes. Lay flat tubing may be used prior to placing the core. 

b. Special care - for rock samples to be tested that are potentially moisture sensitive, such as 
shale. This care consists of sealing with a tight fitting wrapping of plastic film and application 
of wax at the ends of the sample. 

c. Critical care - for rock samples that may be sensitive to shock and vibration andlor 
temperature. Protect by encasing each sample in cushioning material, such as sawdust, rubber, 
polystyrene, foam, etc. A minimum one-inch thick layer of cushioning material should be used. 
Thermally insulate samples that are potentially sensitive to changes in temperature. 

d. Soil-Like care - handle per ASTM Standard D 4220-95. 

12. Drilling conditions and sequence (fluid loss, circulation pressures, depths of lost circulation, down feed 
pressures, core blockage etc.) should be documented on the boring log as described in SOP 10.3. 

13. Drill cuttings and fluids should be appropriately controlled and contained as investigationderived 
material per SOP 70.1. 

14. The drill rod assembly, sampling devices, and other drilling equipment contacting potentially 
contaminated material must be decontaminated before and after each use per the methods specified in 
SOP 80.1. 

15. Borehole logging should be completed per SOP 10.3. 

16. Borehole abandonment, when required, should be conducted according to SOP 20.3. 

4.0 MAINTENANCE I 
Not applicable. 

Refer to site-specific health and safety plan included in work plan addenda. 
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ASTM Standard D 21 13-83 (1993). 1993. Standard Practice for Diamond Core Drilling for Site 
Investigation. 

ASTM Standard D 1586-84 (1992). 1992. Standard Test Method for Penetration Test and Split-Barrel 
Sampling of Soils. 

ASTM Standard D 1587-94. 1994. Standard Practice for Thin-Walled Tube Geotechnical Sampling of 
Soils. 

ASTM Standard D 4220-95. 1995. Standard Practices for Preserving and Transporting Soil Samples. 

ASTM Standard D 5079-90. 1995. Standard Practices for Preserving and Transporting Rock Core 
Samples. 

ASTM Standard D 5782-95. 1995. Standard Guide for Use of Direct Air-Rotary Drilling for 
Geoenvironmental Exploration and the Installation of Subsurface Water-Quality Monitoring 
Devices. 

ASTM Standard D 5783-95. 1995. Standard Guide for Use of Direct Rotary Drilling with Water-Based 
Drilling Fluid for Geoenvironmental Exploration and the Installation of Subsurface Water-Quality 
Monitoring Devices. 

ASTM Standard D 5784-95. 1995. Standard Guide for Use of Hollow-Stem Augers for 
Geoenvironmental Exploration and the Installation of Subsurface Water-Quality Monitoring 
Devices. 

ASTM Standard D 5872-95. 1995. Standard Guide for Use of Casing Advancement Drilling Methods for 
Geoenvironmental Exploration and the Installation of Subsur$ace Water-Quality Monitoring 
Devices. 

ASTM Standard D 5876-95. 1995. Standard Guide for Use of Direct Rotary Wireline Casing 
Advancement Drilling Methods for Geoenvironmental Exploration and the Installation of Subsurface 
Water-Quality Monitoring Devices. 

ASTM Standard D 6282-98. 1998. Standard Guide for Direct Push Soil Sampling for Environmental 
Site Characterizations. 

USACE. 1998. Monitoring Well Design, Installation, and Documentation at Hazardous, Toxic, and 
Radioactive Waste Sites. EM 1 1 10-1 -4000. 1, Novemba. 
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STANDARD OPERATING PROCEDURE 30.1 

The purpose of this standard operating procedure (SOP) is to delineate protocols for sampling surface and 
subsurface soils. 

12.0 MATERIALS ll 

Stainless steel scoop, spoon, trowel, knife, spatula, (as needed); 

Split-spoon, Shelby tube, or core barrel sampler; 

Hand auger or push tube sampler; 

Drill rig and associated equipment (subsurface soil); 

Stainless steel bowls; 

Photoionization detector or other appropriate instrument as specified in site-specific health and safety 
plan; 

Sampling equipment for collection of volatile organic samples; 

Appropriate sample containers; 

Appropriate sample labels and packaging material.; 
..LL 

Personal protective equipment and clothing (PPE) per site-specific health and safety plan; and 

Decontamination equipment and supplies (SOP 80.1). 

3.1 DOCUMENTATION 

Soil sampling information should be recorded in the field logbooks as described in SOPS 10.1 and 10.2. 

3.2 SURFICIAL SOIL SAMPLES 

The targeted depths for surficial soil samples (surface and near surface) will be specified in the work plan 
addenda developed for site-specific investigations. 

1. All monitoring equipment should be appropriately calibrated before beginning sampling according to 
the requirements of the work plan addenda and SOP 90.1 or 90.2. 

2. All sampling equipment should be appropriately decontaminated before and after use according to 
the requirements of the work plan addendum and SOP 80.1. 

3. Use a spade, shovel, or trowel or other equipment (manufactured from material, which is compatible 
with the soil to be sampled) to remove any overburden material present (including vegetative mat) to 
the level specified for sampling. 

I 
4. Measure and record the depth at which the sample will be collected with an engineers scale or tape. 
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5. Remove the thin layer that was in contact with the overburden removal equipment using a clean 
stainless steel scoop or equivalent and discard it. 

6. Begin sampling with the acquisition of any discrete sample(s) for analysis of volatile organic 
compounds (VOCs), with as little disturbance as possible. VOC samples will not be composited or 
homogenized. 

7. When a sample will not be collected with a core type of sampler (push tube, split spoon, etc.), the 
sample for VOC analysis will be collected from freshly exposed soil. The method of collection will 
follow the procedures specified in SOP 30.8 (Methanol Preservation Method) or 30.9 (En Core@ 
Method) based on the requirements of the work plan addenda. 

8. Field screen the sample with properly calibrated photoionization detector (PID) or other appropriate 
instrument. Cut a cross-sectional slice from the core or center of the sample and insert the 
monitoring instrument(s). Based on the screening results, collect the VOC fraction, as applicable. 

9. Collect a suitable volume of sample from the targeted depth with a clean stainless steel scoop (or 
similar equipment), push tube sampler, or bucket auger 

10. For core type of samplers, rough trimming of the sampling location surface should be considered if 
the sampling surface is not fresh or other waste, different soil strata, or vegetation may contaminate 
it. Surface layers can be removed using a clean stainless steel, spatula, scoop, or knife. Samples 
collected with a bucket auger or core type of sampler should be logged per the requirements of SOP 
10.3. 

11. If homogenization or compositing of the sampling location is not appropriate for the remaining 
parameters, the sample should be directly placed into appropriate sample containers with a stainless 
steel spoon or equivalent. 

12. If homogenization of the sample location is appropriate or compositing of different locations is 
desired, transfer the sample to a stainless steel bowl for mixing. The sample should be thoroughly 
mixed with a clean stainless steel spoon, scoop, trowel, or spatula and then placed in appropriate 
sample containers per the requirements for containers and preservation specified in work plan 
addenda. Secure the cap of each container tightly. 

13. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and package 
the samples for shipping (SOP 50.2). 

14. Return any remaining unused soil to the original sample location. If necessary, add clean sand to 
bring the subsampling areas back to original grade. Replace the vegetative mat over the disturbed 
areas. 

3.3 SUBSURFACE SAMPLES 

All sampling equipment should be appropriately decontaminated before and after use according to the 
requirements of the work plan addendum and SOP 80.1. 

1. All monitoring equipment should be appropriately calibrated before sampling according to the 
requirement of the work plan addendum and SOP 90.1 or SOP 90.2. 

2. All sampling equipment should be appropriately decontaminated before and after use according to 
the requirements of the work plan addendum and SOP 80.1. 

3. Collect split-spoon; core barrel, Shelby tube, sonic core or other similar samples during drilling. 

4. Upon opening sampler or extruding sample, immediately screen soil for VOCs using a PID or 
appropriate instrument. If sampling for VOCs, determine the area of highest concentration; use a 
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stainless steel knife, trowel, or lab spatula to cut the sample; and screen for VOCs with monitoring 
C instrument(s). 

5. Log the sample on the boring log before extracting from the sampler per the requirements of SOP 
10.3. 

6. Any required VOC samples will be collected first followed by the other parameters. VOC samples 
will not be composited or homogenized and will be collected from the area exhibiting the highest 
screening level. The method of VOC sample collection will follow the procedures specified in SOP 
30.8 (Methanol Preservation Method) or 30.9 (En Core@ Method) based on the requirements of the 
work plan addenda. 

7. Field screen the sample with properly calibrated photoionization detector (PID) or other appropriate 
instrument. Cut a cross-sectional slice from the core or center of the sample and insert the 
monitoring instrument(s). Based on the screening results, collect the VOC fraction, as applicable. 

8. Rough trimming of the sampling location surface should be considered if the sampling surface is not 
fresh or other waste, different soil strata, or vegetation may contaminate it. Surface layers can be 
removed using a clean stainless steel, spatula, scoop, or knife. 

9. If homogenization or compositing of the sampling location is not appropriate for other parameters, 
the sample should be directly placed into appropriate sample containers with a stainless steel spoon 
or equivalent. 

10. If homogenization of the sample location is appropriate or compositing of different locations is 
desired, transfer the sample to a stainless steel bowl for mixing. The sample should be thoroughly 
mixed with a clean stainless steel spoon, scoop, trowel, or spatula and placed in appropriate sample 
containers per the requirements for containers and preservation specified in work plan addenda. 
Secure the cap of each container tightly. 

15. Appropriately, label the samples (SOP 50.1), complete the chain-ofcustody (SOP 10.4), and package 
the samples for shipping (SOP 50.2). 

16. Discard any remaining sample into the drums used for collection of cuttings. 

17. Abandon borings according to procedures outlined in SOP 20.2. 

3.4 INVESTIGATION-DERIVED MATERIAL 

Investigationderived material will be managed in accordance with procedures defined in the work plan 
addenda for the site being investigated and SOP 70.1. 

NOTES: If sample recoveries are poor, it may be necessary to composite samples before placing them in 
jars. In this case, the procedure will be the same except that two split-spoon samples (or other types of 
samples) will be mixed together. The boring log should clearly state that the samples have been 
composited, which samples were composited, and why the compositing was done. In addition, VOC 
fraction should be collected from the first sampling device. 

When specified, samples taken for geotechnical analysis (e.g., percent moisture, density, porosity, and grain 
size) will be undisturbed samples, such as those collected using a thin-walled (Shelby tube) sampler, sonic 
core sampler, etc. 
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4.0 MAINTENANCE I 
Not applicable. 

(1 5.0 PRECAUTIONS 1 

Refer to the site-specific health and safety plan. 

Soil samples will not include vegetative matter, rocks, or pebbles unless the latter are part of the overall soil 
matrix. 

11 6.0 REFERENCES 1 

ASTM Standard D 1586-84. 1984. Penetration Test and Split-Barrel Sampling of Soils. 

ASTM Standard D 1587-83. 1983. Thin Walled Sampling of Soils. 

ASTM Standard D 5633-94.1994. Standard Practice for Sampling with a Scoop. 

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3. 1 
February. 
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h 

SURFACE WATER SAMPLING 

The purpose of this standard operating procedure (SOP) is to delineate protocols for collecting grab samples 
of surface water. This procedure can be applied to the collection of surface water samples from streams, 
rivers, ditches, lakes, ponds, and lagoons. 

11 2.0 MATERIALS 1 

Work Plans; 

Field logbooks; 

Photoionization detector (PID) or other appropriate monitoring instrument as specified site-specific 
health and safety plan; 

Appropriate sample bottles, labels, chain-of-custody forms, and sample shipping supplies etc; 

Long-handled dip sampler (polytetrafluoroethylene (PTFE) or stainless steel), as applicable; 

Short-handled dip sampler (PTFE or stainless steel), as applicable; 

- Pond sampler (PTFE or stainless steel), as applicable; 

Boat, other stable working platform, personal flotation device, as applicable; 

Sample filtration apparatus, as applicable; 

Peristaltic pump with 0.45-pm filters and disposable PTFE tubing, as applicable; 

Personal protective equipment and clothing (PPE) per site specific health and safety plan; and 

Appropriate containers for investigationderived material. 

3.0 PROCEDURE I 
3.1 CONSIDERATIONS 

Factors that will need to be considered for selection of a surface water sampler include the width, depth, and 
flow of the surface water body, and whether the sample will be collected from the shore or a vessel. The 
most appropriate method(s) of sample collection and the appropriate depths of sampling (sampling 
strategies) will be specified in work plan addenda based on site-specific conditions and data quality 
objectives (DQOs). 

3.2 DOCUMENTATION 

Surface water sampling information should be recorded in the field logbooks as described in SOPS 10.1 and 
10.2. This information should include a description of the water body characteristics (size, depth, flow, 
etc .) . 
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Sampling locations should be marked on a site map. Describe each location and place a numbered stake 
above the visible high water mark on the bank closest to the sampling location andlor mark adjacent trees 
with surveyor's flagging. The descriptions must be adequate to allow the sampling station to be relocated at 
some fbture date by someone other than the original sampling crew. 

3.3 SAMPLE LOCATION AND TIMLNG 

Sampling should proceed from downstream locations to upstream locations so that disturbance related to 
sampling does not affect the samples collected upstream. In addition, if sediment samples are to be 
collected at the same locations as the surface water samples, the water samples must be collected first. 
Sampling should be performed quickly and in a manner that minimizes disturbance of bottom sediments to 
ensure a representative sample. 

In general, surface water samples should be collected and containerized in the order of the volatilization 
sensitivity of the parameters. A preferred collection order for some common parameters is volatile organic 
compounds (VOCs), extractable organics, metals, cyanide, sulfate and chloride, turbidity, and nitrate and 
ammonia. The parameters to be collected at any location are site-specific and are specified in work plan 
addenda. 

3.4 SAMPLING METHODS 

Various methods may be used to collect samples of surface water and the method used will depend on the 
considerations discussed in Section 3.1. Some of the more common methods used to collect surface water 
samples from shallow depths include: 

Submergence of sampling containers; 

Dipper and pond sampler; and 

Peristaltic pump (for non-volatile parameters). 

Submergence of Samvlina Container 

Direct filling the sample containers by submergence is advantageous when the sample might be significantly 
altered during transfer from a collection device into another container. This method would not be 
appropriate for sampling at depth. 

1. All sampling equipment should be appropriately decontaminated before and after use according to the 
requirements of the work plan addendum and SOP 80.1. 

2. Spread new plastic sheeting on the ground at each sampling location to prevent crosscontamination. If 
sample access is restricted, use appropriate vessel or another stable working platform adjacent to the 
area to be sampled. 

3. Samples should be collected in order specified in the work plan addenda prepared for the site-specific 
investigation (also see Section 3.3). 

4. Submerge an appropriate sample container with the cap in place with minimal surface disturbance so 
that the open end is pointing upstream. Sample container requirements are specified in work plan 
addenda. 

5. Allow the container to fill slowly and continuously using the cap to regulate the inflow of water. 

6. Retrieve the sarnple from the surface water with minimal disturbance. 

7. Preserve the sample as specified in work plan addenda. Secure the cap on the sample container tightly. 
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8. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and package 
.- the samples for shipping (SOP 50.2). 

S m l i n g  with D ~ D  and Pond Samler 

Dipper and pond samplers prevent unnecessary contamination of the outer surface of the sample container 
that would occur with the direct submergence method of sampling. 

A long handled dipper sampler or a pond sampler can be used to remotely obtain samples where access is 
poor or noncontact with water is suggested in the health and safety plan. 
Sampling with the PTFE or stainless steel dipper or pond sampler (long-handled or measuring cup type): 

1. All sampling equipment should be appropriately decontaminated before and after use according to the 
requirements of the work plan addendum and SOP 80.1. 

2. Spread new plastic sheeting on the ground at each sampling location to prevent crosscontamination. If 
sample access is restricted, use appropriate vessel or another stable working platform adjacent to the 
area to be sampled. 

3. Assemble the sampler. 

4. Samples should be collected in order specified in the work plan addenda prepared for the site-specific 
investigation (also see Section 3.3). 

5. Collect samples by slowly submerging the precleaned dipper or pond sampler with minimal surface 
disturbance. Make sure the open end is pointing upstream. 

6. Remove the cap fiom the sample container and slightly tilt the mouth of the bottle below the edge of 

C 
the sampler. Sample container requirements are specified in work plan addenda. 

7. Empty the sampler slowly. Allow the sample stream to flow gently down the side of the bottle with 
entry turbulence. Avoid aerating the sample. 

8. Continue filling the sample container until the container is filled. 

9. Preserve the sample as specified in work plan addenda. Secure the cap on the sample container tightly. 

10. Appropriately, label the samples (SOP 50.1), complete the chain-ofcustody (SOP 10.4), and package 
the samples for shipping (SOP 50.2). 

Samling with a Peristaltic Pumv 

Sampling with a peristaltic pump will extend the lateral reach of the sampler and allow sampling fiom 
depths below the water surface. A disadvantage of this method is that it cannot be used to sample for 
volatile organic compounds because of potential degassing effects. 

1. All sampling equipment should be appropriately decontaminated before and after use according to the 
requirements of the work plan addendum and SOP 80.1. 

2. Spread new plastic sheeting on the ground at each sampling location to prevent crosscontamination. If 
sample access is restricted, use appropriate vessel or another stable working platform adjacent to the 
area to be sampled. 

3. Install clean medical grade silicone tubing in the pump head, as instructed by the manufacturer. 

4. Select the length of appropriate suction tubing (PFTE or other) necessary to reach the required sample 
locationfdepth and attach to the pump intake or extended section of silicone tubing emanating from the 

rr*l. intake side of the pump head. 
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5. Turn on pump and adjust flow to draw water through tubing. If possible, allow several liters of sample 
to pass through the system before actual sample collection. 

6. Samples should be collected in order specified in the work plan addenda prepared for the site-specific 
investigation (also see Section 3.3). 

7. VOC samples, if required, will be collected using another type of sampling device, as specified in the 
work plan addenda. 

8. Collect surface water samples directly from the end of the tubing into clean laboratory-prepared 
(preserved) containers. Allowing the pump discharge to flow gently down the inside of the container 
with minimal turbulence should fill all sample containers. Sample container requirements are specified 
in work plan addenda. 

9. Preserve the sample as specified in work plan addenda. Secure the cap on the sample container tightly. 

10. Appropriately, label the samples (SOP 50.1), complete the chain-ofcustody (SOP 10.4), and-package 
the samples for shipping (SOP 50.2). 

3.5 SAMPLE FILTRATION 

If specified in work plan addenda, certain parameters such as metals may need to be collected for both total 
and dissolved fractions. In this case, filtration will be performed immediately after collecting sample. Set 
up filtration equipment before collecting sample. Filtration may be accomplished by gravity or, if 
necessary, due to slow filtering, a peristaltic pump can be used to pressure filter the sample. Vacuum 
filtration will not be used due to the possibility of analyte volatilization. 

Gravitv Filtration 

1. Using decontaminated forceps, place a 0.45-pm membrane in a decontaminated filter funnel. 

2. Slowly pour sample into the funnel and collect filtrate directly into appropriate sample container(s). 

3. Preserve the sample as specified in work plan addenda. Secure the cap on the sample container 
tightly. 

4. Appropriately, label the samples (SOP 50.1), complete the chain-of-custody (SOP 10.4), and package 
the samples for shipping (SOP 50.2). 

5. Appropriately dispose of filter membrane. 

Filter with a Peristaltic Pump 

1. Using previously assembled disposable tubing, 0.45-pm in-line filter, and peristaltic pump, filter 
sample from collection bucket into appropriate container. 

2. Adjust pump rate to avoid aeration of sample. 

3. Preserve the sample as specified in work plan addenda. Secure the cap on the sample container 
tightly. 

4. Appropriately, label the samples (SOP 50. l), complete the chain-of-custody (SOP 10.4), and package 
the samples for shipping (SOP 50.2). 

14.0 MAINTENANCE 11 

Refer to manufacturer's specifications for maintenance procedures on generators and pumps. 
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Refer to the site-specific health and safety plan. 

ASTM Standard D 5358-93. 1993. Standard Practice for Sampling with a Dipper or Pond Sampler. 

Environmental Monitoring System Laboratory (EMSL), ORD, U.S. Environmental Protection Agency. 
Characterization of Hazardous Waste Site-A Method Manual, Volume 11-Available Sampling 
Metho&. 1983. 

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3. 1 
February. 
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STANDARD OPERATING PROCEDURE 30.4 a SEDIMENT SAMPLING WITH s c o o p  OR TUBE SAMeLER I 
11.0 SCOPE AND APPLICATION 1 
The purpose of this standard operating procedure (SOP) is to delineate protocols for obtaining 
representative sediments sampling using a scoop or hand corer. 

Sediments include solid matter derived from rocks or biological materials that are suspended in, or settled 
from, water. This procedure can be applied to the collection of sediment samples from areas of deposition 
such as streams, rivers, ditches, lakes, ponds, and lagoons. 

SOP 30.5 describes two methods of grab sampling (Ekman and Ponar) that are suitable for sampling surface 
or deep sediments. SOP 30.12 describes a method of sampling deep sediments by using a Vibracore 
sampler. 

Work Plans; 

Field logbooks; 

Photoionization detector (PID) or other appropriate monitoring instruments as specified in site- 
specific health and safety plan; 

Appropriate sample bottles, labels, chain-ofcustody forms, and sample shipping supplies etc; 

Stainless steel bowls; 

Stainless steel or polytetrafluoroethylene (PTFE) scoops, trowels, spoons, and knives; 

Hand core sediment sampler, liners (optional) and extensions; 

Hand auger with buckets, rods, and T-handles; 

Rubber boots/waders; 

Decontamination equipment and supplies (SOP 80.1); 

Plastic sheeting; 

Utility knife; 

Boat or other stable work platform, and personal flotation devices, as applicable; and 

Personal protective equipment and clothing (PPE) as specified in site-specific health and safety plan. 

11 3.0 PROCEDURE 11 

The water content of the sediment may vary greatly. Likewise, the sediments themselves may range from 
very soft to dense. It may be necessary to use a variety of equipment to obtain the required samples, even at 
a single site. 
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3.1 CONSIDERATIONS 
5-=. Factors that determine the type of sediment water sampler used are primarily related to project objectives of 

surficial versus subsurface samples, site constraints of the water depth, sampling and sediment conditions, 
and cost-effectiveness of the sampler. 

The most appropriate method(s) of sample collection and the appropriate depths of sampling (sampling 
strategies) will be specified in the work plan addendum based on site-specific conditions and data quality 
objectives (DQOs). 

3.2 DOCUMENTATION 

Sediment sampling information should be recorded in the field logbooks as described in SOPS 10.1 and 
10.2. This information should include a description of the water body characteristics (size, depth, flow, etc.) 
and nature of sediments. 

Sampling locations should be marked on a site map. Describe each location and place a numbered stake 
above the visible high water mark on the bank closest to the sampling location andlor mark adjacent trees 
with surveyor's flagging. The descriptions must be adequate to allow the sampling station to be relocated at 
some future date by someone other than the original sampling crew. 

3.3 SAMPLE LOCATION AND TIMING 

Sampling should proceed from downstream locations to upstream locations so that disturbance related to 
sampling does not affect the samples collected upstream. In addition, if surface water samples are to be 
collected at the same locations as the sediment samples, the surface water samples must be collected first. 
Sampling should be conducting using appropriate sampling devices that minimize disturbance and sample 

.- washing as the sample is retrieved through the liquid column. 

In general, sediment samples should be collected and containerized in the order of the volatilization 
sensitivity of the parameters. A preferred collection order for some common parameters is volatile organic 
compounds (VOCs), extractable organics, metals, cyanide, sulfate and chloride, turbidity, and nitrate and 
ammonia. The parameters to be collected at any location are site-specific and are specified in work plan 
addenda. 

3.4 LOCATION 

For all samples, mark the sampling location on a site map. Photograph (optional, recommended) and 
describe each location, and place a numbered stake above the visible high water mark on the bank closest to 
the sampling location. The photographs and description must be adequate to allow the sampling station to 
be relocated at some future date. 

3.5 GENERAL PROCEDURES 

1. All sampling equipment should be appropriately decontaminated before and after use according to the 
requirements of work plan addenda and SOP 80.1. 

2. Spread new plastic sheeting on the ground at each sampling location to prevent crosscontamination. If 
sample access is restricted, use appropriate vessel or another stable working platform adjacent to the 
area to be sampled. 

3. Document sample location and conditions appropriately in the field logbooks and on site maps. 

4. Collect surface water sample as described in the work plan addenda and SOP 30.3, as necessary. - 5. Collect sediment sample using the appropriate sampling device as described in the following sections. 
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3.6 SCOOP OR TROWEL METHOD 

The scoop or trowel method is a very accurate procedure for collecting representative samples, but is limited 
to sampling exposed sediments or sediments in surface water less than 6-inches deep, with nominal flow. 

1. Insert scoop or trowel into material and remove sample. 

2. Begin sampling with the acquisition of any discrete sample(s) for analysis of volatile organic 
compounds (VOCs), with as little disturbance as possible. VOC samples will not be composited or 
homogenized. 

3. The method of collection for VOC samples will follow the procedures specified in SOP 30.8 
(Methanol Preservation Method) or 30.9 (En Core@ Method) based on the requirements of the work 
plan addenda and sampling conditions. 

4. Field screen the sample with properly calibrated photoionization detector (PID) or other appropriate 
instrument. Based on the screening results collect the VOC fraction, as applicable. 

5. If homogenization or compositing of the sampling location is not appropriate for the remaining 
parameters, the sample should be directly placed into appropriate sample containers with a stainless 
steel spoon or equivalent. 

6. If homogenization of the sample location is appropriate or compositing of different locations is 
desired, transfer the sample to a stainless steel bowl for mixing. The sample should be thoroughly 
mixed with a clean stainless steel spoon, scoop, trowel, or spatula and then placed in appropriate 
sample containers. Secure the cap of each container tightly. Sample container requirements are 
specified in work plan addenda. 

7. Appropriately, label and package the samples according to the requirements specified in SOPS 50.1 
and 50.2, respectively, and with any additional sample handling requirements specified in work plan 
addenda. 

3.7 TUBE SAMPLER 

Tube samplers are a simple and direct method for obtaining sediment samples. The tube sampler is forced 
into the sediment and then withdrawn and the sample collected. Non-cohesive sediments may limit the 
effectiveness of this type of sampler. 

1. Ensure that the corers and (optional) liners are properly cleaned. 

2. Gradually force the corer into the sediment. 

3. Carefully retrieve the tube sampler. 

4. Remove the sediment core from the tube sampler and place core on a clean working surface. 

5. Begin sampling with the acquisition of any discrete sample(s) for analysis of VOCs, with as little 
disturbance as possible. VOC samples will not be composited or homogenized. 

6. The method of collection for VOC samples will follow the procedures specified in SOP 30.8 
(Methanol Preservation Method) or 30.9 (En Core@ Method) based on the requirements of the work 
plan addenda and sampling conditions. 

7. Field screen the sample with properly calibrated photoionization detector (PID) or other appropriate 
instrument. Based on the screening results collect the VOC fraction, as applicable. 
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8. If homogenization or compositing of the sampling location is not appropriate for the remaining 
C parameters, the sample should be directly placed into appropriate sample containers with a stainless 

steel spoon or equivalent. 

9. If homogenization of the sample location is appropriate or compositing of different locations is 
desired, transfer the sample to a stainless steel bowl for mixing. The sample should be thoroughly 
mixed with a clean stainless steel spoon, scoop, trowel, or spatula and then placed in appropriate 
sample containers. Secure the cap of each container tightly. Sample container requirements are 
specified in work plan addenda. 

10. Appropriately, label and package the samples according to the requirements specified in SOPs 50.1 
and 50.2, respectively, and with any additional sample handling requirements specified in work plan 
addenda. 

3.8 HAND AUGER AND TUBE SAMPLER 

In general, the use of a hand auger and tube sampler will allow for sampling deeper sediments than possible 
with the tube sampling method described in Section 3.7. A potential disadvantage of using this method is 
that it limited to use for water bodies of limited depth and hand augers may not be an effective method for 
penetrating soft sediments since the borehole may collapse prior to sampling. 

1. Attach the auger bucket to a drill rod extension and attach the T-handle to the drill rod. 

2. Begin drilling with the auger. Periodically remove accumulated sediment from the bucket. 

3. After reaching the desired depth, slowly and carefully remove the auger from the boring. 

4. Remove the auger bucket from the drill rod(s) and replace with a clean thin-wall tube sampler. 
.A 

5. Remove the sediment core from the tube sampler and place core on a clean working surface. 

6. Carefully lower the tube sampler down the borehole and gradually force it into the sediment, 
avoiding scraping the borehole sides. 

7. Carefully retrieve the tube sampler and unscrew the drill rod(s). 

8. Begin sampling with the acquisition of any discrete sample(s) for analysis of VOCs, with as little 
disturbance as possible. VOC samples will not be composited or homogenized. 

9. The method of collection for VOC samples will follow the procedures specified in SOP 30.8 
(Methanol Preservation Method) or 30.9 (En Core0 Method) based on the requirements of the work 
plan addenda and sampling conditions. 

10. Field screen the sample with properly calibrated photoionization detector (PID) or other appropriate 
instrument. Based on the screening results collect the VOC fraction, as applicable. 

11. If homogenization or compositing of the sampling location is not appropriate for the remaining 
parameters, the sample should be directly placed into appropriate sample containers with a stainless 
steel spoon or equivalent. 

12. Appropriately, label and package the samples according to the requirements specified in SOPs 50.1 
and 50.2, respectively, and with any additional sample handling requirements specified in work plan 
addenda. 

h 
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3.9 INVESTIGATION-DERIVED MATERIAL 

Investigationderived material will be managed in accordance with procedures defined in the work plan 
addenda for the site being investigated and SOP 70.1. 

Not applicable. 

11 5.0 PRECAUTIONS 1 

Refer to the site-specific health and safety plan. 

16.0 REFERENCES I 

ASTM Standard D 4700-9 1. 199 1. Standard Guide for Soil Sampling from the Vadose Zone. 

ASTM Standard D 5633-94. 1994. Standard Practice for Sampling with a Scoop. 

USEPA. 1987. A Compendium of Superfund Field Operations Methods. EPAI540lP-87/001. 

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3. 1 
February. 
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11 1.0 SCOPE AND APPLICATION 11 

The purpose of this standard operating procedure (SOP) is to delineate protocols for the opening and sarn- 
pling of containerized liquids of potentially unknown substances. 

12.0 MATERIALS 1 

Work Plans; 

Field logbooks; 

Personal protective equipment and clothing per the site-specific health and safety plan; 

Monitoring instruments per the site-specific health and safety plan; 

Decontamination equipment and supplies (SOP 80.1); 

Tools; 

Historical data, if available; 

Sampling tube; and - 
Remote samplers, as required. 

I 3.0 PROCEDURE 11 

Sealed containers with unknown contents represent potential severely hazardous situations for sampling 
teams. Even when the original identity of the contents is reasonably certain, contents may be under pressure 
or in a decomposed state and may readily react (sometimes violently) with air or water vapor in the atmos- 
phere. 

Only hazardous material specialists that have appropriate training and experience will inspect and sample 
unidentifiable drums or containers. Specialist team members will use extreme caution and care when open- 
ing sealed drums or cans of unknown content for purposes of inspection and sampling. 

Efforts will be made to determine the identity of the contents, through markings, history of activities at the 
site, and similarity and proximity to containers of known contents. The range of possible hazards will dictate 
which specific procedure will be followed, and specific procedures will be identified in work plan addenda. 
All predetermined procedures will be strictly followed as designated by the site-specific conditions. 

Using this SOP and appropriate health and safety protocols, field personnel will use extreme caution and 
care in opening sealed drums or cans of unknown contents for purposes of inspection and sampling. Spe- 
cific activities include the following: 
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Determine the identity of the contents through markings, history of activities at the site, and similar- 
ity and proximity to containers of known contents. The range of possible hazards will dictate which 
specific procedure should be followed. 

Handle containers as little as possible; however, if it is necessary to reorient a drum to allow access 
to a bung or cap, perform this activity using remote-handling forklift equipment with special drum- 
holding attachments. 

If contents are deemed to be under pressure, highly reactive, or highly toxic (or if these possibilities 
cannot be disproven), perform initial opening of the container remotely. 

Air monitoring stations will be established as necessary, using the following procedures: 

1. Affix a remote bung opener to the drum. 

2. Evacuate personnel to a safe distance or station them behind a barricade. 

3. Activate the non-sparking motor of the opener. 

4. After the bung is removed, monitor the dnun for potential activity of the contents, such as vapor 
emission, smoking, or audible reaction. 

5. Approach cautiously while monitoring for toxic levels of airborne contaminants. 

If the contents of the drum pose acceptable hazards, accomplish opening (or inspection if previously 
opened remotely) and sampling with one of three approved devices. The preferred method is to use a 
clean glass tube, with or without bottom stopper, which can be placed in the drum (breaking it if nec- 
essary) after sampling is complete. Alternately (if a bung has been removed), a well sampler such as 
a Kernmererbailer can be used (but would require removal and cleaning or disposal according to the 
nature of the waste). By opening either of these devices at a desirable depth, stratified sampling can 
be performed. Also, the sampling tubes can be made with a plunger rod and O-ring seals at selected 
intervals, allowing simultaneous collection of multiple samples in a stratified medium. 

Following sampling, the drum will be resealed and/or overpacked to prevent any possibility of leak- 
age while analysis determines the identity of the contents. 

Drums that do not have removable bungs may be opened remotely with a solenoid-activated punch 
(this requires that the drum be recontainerized or overpacked after sampling is complete). 

4.0 MAINTENANCE 

Not applicable. 

Not applicable. 

6.0 REFERENCE 1 
USEPA, 1989. A Compendium of Supefind Field Operation Methods. EPA/540/P-87/001. December. 
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The purpose of this standard operating procedure (SOP) is to delineate sampling strategies for sampling 
various media. 

Historical site data; 

Site topography; 

Soil types; and 

Sampled media. 

The primary goal of any investigation is to collect samples representative of existing site conditions. Statis- 
tics are generally used to ensure samples are as representative as possible. Sampling plans may employ 
more than one approach to ensure project data quality objectives are adequately addressed. A comparison 
of sampling strategies is presented in Table 1. 

C 
3.1 CLASSICAL STATISTICAL SAMPLING 

Classical statistical sampling strategies are appropriately applied to either sites where the source of con- 
tamination is known or small sites where the entire area is remediated as one unit. Primary limitations of 
this sampling approach include (1) inability to address media variability; (2) inadequate characterization 
of heterogenous sites; and (3) inadequate characterization of sites with unknown contamination charac- 
teristics. 

3.1.1 Simple Random Sampling 

Simple random sampling is generally more costly than other approaches because of the number of samples 
required for site characterization. This approach is generally used when minimal site information is avail- 
able and visible signs of contamination are not evident and includes the following features: 

Sampling locations are chosen using random chance probabilities. 

This strategy is most effective when the number of sampling points is large. 

3.1.2 Stratified Random Sampling 

This sampling approach is a modification to simple random sampling. This approach is suited for large site 
investigations that encompass a variety of soil types, topographic features, andlor land uses. By dividing the 
site into homogenous sampling strata based on background and historical data, individual random sampling 
techniques are applied across the site. Data acquired fiom each stratum can be used to determine the mean 
or total contaminant levels and provide these advantages: 

Increased sampling precision results due to sample point grouping and application of random Sam- 
I pling approach. 
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Control of variances associated with contamination, location, and topography. 

3.1.3 Systematic Grid 

The most common statistical sampling strategy is termed either systematic grid or systematic random sam- 
pling. This approach is used when a large site must be sampled to characterize the nature and extent of con- 
tamination. 

Samples are collected at predetermined intervals within a grid pattern according to the following approach: 

Select the first sampling point randomly; remaining sampling points are positioned systematically 
from the first point. 

Determine the grid design: one or two-dimensional. One-dimensional sample grids may be used for 
sampling along simple man-made features. Two-dimensional grid systems are ideal for most soil ap- 
plications. 

Determine the grid type: square or triangular. Sampling is usually performed at each grid-line inter- 
section. Other strategies include sampling within a grid center or obtaining composite samples 
within a grid. 

Each stratum is sampled based on using the simple random sampling approach but determined using 
a systematic approach. 

3.1.4 Hot-Spot Sampling 

Hot spots are small, localized areas of media characterized by high contaminant concentrations. Hot-spot 
detection is generally performed using a statistical sampling grid. The following factors should be ad- 
dressed: 

Grid spacing and geometry. The efficiency of hot-spot searches is improved by using a triangular 
grid. An inverse relationship exists between detection and grid point spacing, e.g., the probability of 
hot-spot detection is increased as the spacing between grid points is decreased. 

Hot-spot shapetsize. The larger the hot spot, the higher the probability of detection. Narrow or semi- 
circular patterns located between grid sampling locations may not be detected. 

False-negative probability. Estimate the false negative (p-error) associated with hot-spot analysis. 

3.1.5 Geostatistical Approach 

Geostatistics describe regional variability in sampling and analysis by identifying ranges of correlation or 
zones of influence. The general two-stage approach includes the following: 

Conducting a sampling survey to collect data defining representative sampling areas. 

Defining the shape, size, and orientation of the systematic grid used in the final sampling event. 

3.2 NON-STATISTICAL SAMPLING 

3.2.1 Biased Sampling 

Specific, known sources of site contamination may be evaluated using biased sampling. Locations are cho- 
sen based on existing information. 
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3.2.2 Judgmental Sampling 

This sampling approach entails the subjective selection of sampling locations that appear to be representa- 
tive of average conditions. Because this method is highly biased, it is suggested that a measure of precision 
be included through the collection of multiple samples. 

Not applicable. 

11 5.0 REFERENCES 1 

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM200-1-3. 1 
February. 
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TABLE 1 
SAMPLING STRATEGIES 

them. Best used if 
approach, depending 



COLLECTION OF SOIL SAMPLES BY USEPA SW 846 METHOD 5035 

This standard operating procedure (SOP) outlines the recommended protocol and equipment for collection 
of representative soil samples to monitor potential volatile organic contamination in soil samples. 

This method of sampling is appropriate for surface or subsurface soils contaminated with low to high levels 
of volatile organic compounds (VOCs). This sampling procedure may be used in conjunction with any ap- 
propriate determinative gas chromatographic procedure, including, but not necessarily limited to, SW-846 
Method 8015,8021, and 8260. 

11 2.0 MATERIALS I 

Work Plans; 

Field Logbook; 

Photoionization Detector (PID) or other monitoring instrument(s) per site-specific health and safety 
plan; 

C Personal protective equipment and clothing per site-specific health and safety plan; 

Soil sampling equipment, as applicable (SOP 30.1); 

Disposable sampler; 

T-handle and/or Extrusion Tool; and 

Decontamination equipment and supplies (SOP 80.1). 

3.0 PROCEDURE 11 
3.1 METHOD SUMMARY 

Disposable samplers are sent to the field to be used to collect soil samples. Three samplers must be filled 
for each soil sampling location, two for the low-level method (sodium bisulfate preservation) and one for 
the high level method (methanol preservation). A k  sample collection, disposable samplers are immedi- 
ately shipped back to the laboratory for preservation (adding soil sample into methanol and sodium bisulfate 
solution). The ratio of volume of methanol to weight of soil is 1:l as specified in SW-846 Method 5035 
(Section 2.2.2). The amount of preservative in the solution corresponds to approximately 0.2 g of preserva- 
tive for each 1 g of sample. Enough sodium bisulfate should be present to ensure a sample pH of I 2. 

If quality assurancelquality control (QNQC) samples are needed, seven samplers will be needed for the 
original, matrix spike, and matrix spike duplicate analysis. Soil samples are collected in the field using the 
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disposable samplers, sealed and returned to the laboratory. A separate aliquot of soil is collected in a 125- 
mL container for dry weight determination. 

3.2 SAMPLE CONTAINERS, PRESERVATION, HANDLING AND STORAGE 

After sample collection, the disposable samplers must be cooled to and maintained at 4 ' ~ .  The contents of 
the samplers will be analyzed using EPA methods 8015, 8021, andlor 8260. The disposable sampler is a 
single use device. It cannot be cleaned andor reused. 

Disposable samplers have a 48 hour holding time from sample collection to sample preparation in the 
laboratory. Return the samplers to the laboratory immediately ajler sampling. 

3 3  SAMPLE PROCEDURES 

Before sampling, the disposable sampler should be prepared as follows: 

1. Unpack the cooler/sampling kit received from the laboratory. Disposable samplers are packed in sealed 
aluminized bags. These should be over packed in plastic zip lock bags. A T-Handle will also be needed 
to collect samples with the disposable sampler. 

2. Hold coring body and push plunger rod down until small O-ring rests against tabs. This will assure that 
plunger moves freely. 

3. Depress locking lever on the sampler T-Handle (or other extraction device). Place coring body, plung- 
ers end first, into the open end of the T-Handle, aligning the two slots on the coring body with the two 
locking pins in the T-Handle. Twist the coring body clockwise to lock the pins in the slots. Check to 
ensure the sampler is locked in place. Sampler is ready for use. 

The following procedure should be followed when using a disposable sampler to sample for VOCs in soil: 

1. After the soil-sampling device (split spoon, corer, etc.) is opened, the sampling process should be com- 
pleted in a minimum amount of time with the least amount of disruption. 

2. Visual inspection and soil screening should be conducted after the sampler is opened and a fresh surface 
is exposed to the atmosphere. Soil screening should be conducted with an appropriate instrument (PID 
or FID). 

3. Rough trimming of the sampling location surface should be considered if the sampling surface is not 
fresh or other waste, different soil strata, or vegetation may contaminate it. Surface layers can be re- 
moved using a clean stainless steel, spatula, scoop, or knife. 

4. Orient the T-Handle with the T-up and the coring body down. This positions the plunger bottom flush 
with bottom of coring body (ensure that plunger bottom is in position). Using T-Handle, push sampler 
into soil until the coring body is completely full taking care not to trap air behind the sampler. When 
full, the small o-ring will be centered in the T-Handle viewing hole. Remove sampler from soil. Wipe 
excess soil from coring body exterior with a clean disposable paper towel. 

5. Cap coring body while it is still on the T-Handle. cap over flat area of ridge and twist to lock cap 
in place. Cap must be seated to seal sampler. 

6. Remove the capped sampler by depressing locking lever on T-Handle while twisting and pulling sam- 
pler fi-om T-Handle. 

7. Lock plunger by rotating extended plunger rod hlly counterclockwise until wings rest firmly against 
tabs. 
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8. Fill the 125-mL wide mouth jar for the non-preserved portion of the sample to be used for a moisture - determination. These may be in a cardboard box. Retain all packaging to return the samples. 

9. The disposable sampler should collect approximately 5 grams of soil (not necessary to weigh in the 
field). After a sample has been collected and capped, tear off the identification tag found at the bottom 
of the label on the aluminized bag. This tag is added to the sampler on the cap used to seal the sampler. 

10. Place the sampler back in the aluminized bag and seal the top (a zip-lock seal). Make sure all the ap- 
propriate information is on the label. Record the sampler ID number on the chain-ofcustody. Make 
sure each sampler and 125-mL container is labeled with the same location identification. The sampler 
should be placed inside the plastic zip-lock bags. 

11. Place the 125-mL wide mouth jars in the cooler with the sampler on top. These should be sandwiched 
between bags of ice to maintain the correct temperature. If sent with the jars and samplers, a ternpera- 
ture bottle (used to evaluate the temperature on receipt) should be placed in the middle of the jars. The 
sample temperature should be 4°C during shipment. 

12. Ship the samples so that they will be received within 24 hours of sampling. The laboratory must receive 
the sampler within 40 hours of the collection so that they can be correctly preserved. 

3.4 QUALITY ASSURANCEIQUALITY CONTROL (QA/QC) 

1. All data must be documented on chain-ofcustody fonns, field data sheets and in the field logbook. 

2. An equipment blank is a QAIQC sample that will determine potential contamination from sampling 
equipment used to collect and transfer samples from the point of collection to the sample container. An 
equipment blank is performed by pouring demonstrated analyte free water fiom one sample container, 
over a sampler, and into a separate set of identical sample containers. The equipment blank is optional 
when sampling with the methanol preservation technique. It may be required on a site-specific basis if 
elevated analyhcal results are suspected to be due to cross contamination from sampling equipment. 

3. A trip blank is a QNQC sample, which will determine additional sources of contamination that may 
potentially influence the samples. The sources of the contamination may be fiom the laboratory, sample 
containers, or during shipment. The laboratory prepares a trip blank at the same time and in the same 
manner as the sample containers. The trip blank must accompany the sample containers to the field and 
back to the laboratory along with the collected samples for analysis. It must remain sealed at all times 
until it is analyzed at the laboratory. The frequency of collection for the trip blank must be at a rate of 
one per sample shipment. 

3.5 LIMITATIONS IN SAMPLING 

This sampling protocol will not be applicable to all solid environmental matrices, such as those that cannot 
be cored including noncohesive granular material, gravel, or hard dry clay. In this case, the procedure for 
collecting VOC samples using Methanol Preservation should be used (see SOP 30.8). 

4.0 MAINTENANCE I 
Not applicable. 
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None. 

En Novative Technologies, Inc. 2000. Users Manual for En Core@ Sampler. February 200 1 .  

USACE. 200 1 .  Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3, 1 Feb- 
ruary. 

USEPA. 1997. Test Methods for Evaluaiing Solid Wasie, Volume IB: Laboratory Manual Physi- 
cal/Chemical Meihods, Third Edition, (as updated through update IIIA). Office of Solid Waste and 
Emergency Response, Washington, DC. 
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- STANDARD OPERATING PROCEDURE 50.1 1 
I1 SAMPLE LABELS I 

Every sample will have a sample label uniquely identifying the sampling point and analysis parameters. 
The purpose of this standard operating procedure (SOP) is to delineate protocols for the use of sample la- 
bels. An example label is included as Figure 50.1-A. Other formats with similar levels of detail are accept- 
able. 

2.0 MATERIALS I 
Sample label; and 

Indelible marker. 

The use of preprinted sample labels is encouraged and should be requested from the analfical support labo- 
ratory during planning activities. 
As each sample is collected, fill out a sample label ensuring the following information has been col- - lected: 

Project name; 

Sample ID: enter the SWMU number and other pertinent information concerning where the sample 
was taken. This information should be included in site-specific work plan addenda; 

Date of sample collection; 

Time of sample collection; 

Initials of sampler(s); 

Analyses to be performed (NOTE: Due to number of analytes, details of analysis should be arranged 
with lab a priori); and 

Preservatives (water samples only). 

Double~heck the label information to make sure it is correct. Detach the label, remove the backing and 
apply the label to the sample container. Cover the label with clear tape, ensuring that the tape completely 
encircles the container. 

- 

.O MAINTENANCE 

Not applicable. 
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15.0 PRECAUTIONS 11 

None. 

11 6.0 REFERENCES 11 

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPA/600/R-9810 18, QAR5, 
Final, Office of Research and Development, Washington, D.C. 
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FIGURE 50.1 -A 
SAMPLE LABEL 

PROJECT NAME 

SAMPLE ID 

DATE: 1 1 TIME: : 

ANALYTES: VOC SVOC PIP METALS CN 

PAH DIF HERBS ANIONS TPH 

ALK TSS 

PRESERVATIVE: [HCI] [HNO,] PaOH] [H2S04] 

SAMPLER: 
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STANDARD OPERATING PROCEDURE 50.2 

I SAMPLE PACKAGING I 
n l . O  SCOPE AND APPLICATION I 

The purpose of this standard operating procedure (SOP) is to delineate protocols for the packing and 
shipping of samples to the laboratory for analysis. 

- 

11 2.0 MATERIALS 

Waterproof coolers (hard plastic or metal); 

Metal cans with friction-seal lids (e.g., paint cans); 

Chain-of-custody forms; 

Chain-of-custody seals (optional); 

Packing material; 

Sample documentation; 

Ice; 

Plastic garbage bags; 

Clear Tape; 

Zip-top plastic bags; and 

Temperature blanks provided by laboratory for each shipment. 

1. Check cap tightness and verify that clear tape covers label and encircles container. 

2. Wrap sample container in bubble wrap or closed cell foam sheets. Samples may be enclosed in a 
secondary container consisting of a clear zip-top plastic bag. Sample containers must be positioned 
upright and in such a manner that they will not touch during shipment. 

3. Place several layers of bubble wrap, or at least 1 in. of vermiculite on the bottom of the cooler. Line 
cooler with open garbage bag, place all the samples upright inside the garbage bag and tie. 

4. Double bag and seal loose ice to prevent melting ice fiom soaking the packing material. Place the ice 
outside the garbage bags containing the samples. 

5. Pack shipping containers with packing material (closed-cell foam, vermiculite, or bubble wrap). 
Place this packing material around the sample bottles or metal cans to avoid breakage during 
shipment. 

6. A temperature blank (provided by laboratory) will be included in each shipping container to monitor 
the internal temperature. Samples should be cooled to 4 degrees C on ice immediately after 
sampling. 
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7. Enclose all sample documentation (i.e., Field Parameter Forms, Chain-of-Custody forms) in a 
I waterproof plastic bag and tape the bag to the underside of the cooler lid. If more than one cooler is 

being used, each cooler will have its own documentation. Add the total number of shipping 
containers included in each shipment on the chain-of-custody form. 

8. Seal the coolers with signed and dated custody seals so that if the cooler were opened, the custody 
seal would be broken. Place clear tape over the custody seal to prevent damage to the seal. 

9. Tape the cooler shut with packing tape over the hinges and place tape over the cooler drain. 

10. Ship all samples via overnight delivery on the same day they are collected if possible. 

Not applicable. 

15.0 PRECAUTIONS 

5.1 PERMISSIBLE PACKAGING MATERIALS 

Non-absorbent 
- Bubble wrap; and 

- Closed cell foam packing sheets. 

Absorbent 
A - Vermiculite. 

5.2 NON-PERMISSIBLE PACKAGING MATERIALS 

Paper; 

Wood shavings (excelsior); and 

Cornstarch "peanuts". 

11 6.0 REFERENCES I 

USEPA. 1990. Sampler's Guide to the Contract Laboratory Program. EPA/540/P-901006, Directive 
9240.0-06, Office of Emergency and Remedial Response, Washington, D.C., December 1990. 

USEPA. 199 1. User's Guide to the Contract Laboratory Program. EPAJ54010-9 11002, Directive 
9240.0-0 ID, Office of Emergency and Remedial Response. January 199 1. 

USEPA. 1998. EPA Requirements for Quality Assurance Project Plans. EPAJ6001R-981018, QAJRS, 
Final, Office of Research and Development, Washington, D.C 
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STANDARD OPERATING PROCEDURE 70.1 
INVESTIGATION-DERIVED MATERIAL 

Management of investigationderived material (IDM) minimizes the potential for the spread of waste 
material onsite or offsite through investigation activities. The purpose of this standard operating procedure 
(SOP) is to provide general guidelines for appropriate management of potentially contaminated materials 
derived from the field investigations. Specific procedures related to the transportation and disposal of 
hazardous waste are beyond the scope of this SOP. 

Investigation derived material O M )  consists of waste materials that are known or suspected to be 
contaminated with waste substances through the actions of sample collection or personnel and equipment 
decontamination. These materials include decontamination solutions, disposable equipment, drill cuttings 
and fluids, and water from groundwater monitoring well development and purging. To the extent possible, 
the site manager will attempt to minimize the generation of these materials through careful design of 
decontamination schemes and groundwater sampling programs. Testing conducted on soil and water 
investigation-derived material will show if they are also hazardous wastes as defined by RCRA. This will 
determine the proper handling and ultimate disposal requirements. 

The criteria for designating a substance as hazardous waste according to RCRA is provided in 40 CFR 
261.3. If IDM meet these criteria, RCRA requirements will be followed for packaging, labeling, transport- 
ing, storing, and record keeping as described in 40 CFR 262.34. Those materials that are judged potentially 
to meet the criteria for a regulated solid or hazardous waste will be placed in DOT-approved 55-gallon steel 
drums or another type of DOT approved container; based on waste characteristics and volume. 
Investigationderived material will be appropriately placed in containers, labeled, and tested to determine 
disposal options in accordance with RCRA regulations and Virginia Hazardous Waste Management 
Regulations. 

Procedures that minimize potential for the spread of waste material include minimizing the volume of 
material generated, material segregation, appropriate storage, and disposal according to RCRA require- 
ments. 

3.1 WASTE MINIMIZATION 

In the development of work plan addenda, each aspect of the investigation will be reviewed to identify areas 
where excess waste generation can be eliminated. General procedures that will eliminate waste include 
avoidance of unnecessary exposure of materials to hazardous material and coordination of sampling 
schedules to avoid repetitious purging of wells and use of sampling equipment. 
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3.2 WASTE SEGREGATION 
A 

Waste accumulation and management procedures to be used depend upon the type of material generated. 
For this reason, IDM described below are segregated into separate 55-gallon storage drums or other 
appropriate DOT containers. Waste materials that are known to be free of potential hazardous waste 
contamination (such as broken sample bottles or equipment containers and wrappings) must be collected 
separately for disposal to municipal systems. Large plastic garbage or "lawn and leaf' bags are useful for 
collecting this trash. Even "clean" sample bottles or Tyvek should be disposed of with care. Although they 
are not legally a problem, if they are discovered by the public they may cause concern. Therefore, items that 
are known to be free from contamination but are also known to represent "hazardous or toxic waste" to the 
public must not be disposed of in any public trash receptacle, such as found at your hotel or park 

3.2.1 Decontamination Solutions 

Solutions considered investigation-derived materials range from detergents, organic solvents, and acids used 
to decontaminate small hand samplers to steam-cleaning rinsate used to wash drill rigs and other large 
equipment. These solutions are to be placed in 55-gallon drums with bolt-sealed lids or other appropriate 
DOT approved containers. Residual liquid D M  from decontamination pads will be removed and 
appropriately placed in container(s) at the end of each field day. 

3.2.2 Soil Cuttings and Drilling Muds 

Soil cuttings are solid to semi-solid soils generated during trenching activities or drilling for the collection 
of subsurface soil samples or the installation of monitoring wells. Depending on the type of drilling, drilling 
fluids known as "muds" may be used to remove soil cuttings. Drilling fluids flushed from the borehole must 
be directed into a settling section of a mud pit. This allows reuse of the decanted fluids after removal of the 
settled sediments. Drill cuttings, whether generated with or without drilling fluids, are to be removed with a 

h flat-bottomed shovel and placed in 55-gallon dnuns with bolt-sealed lids or other appropriate DOT 
containers, as conditions or volume of D M  dictate. 

3.23 Well Development and Purge Water 

Well development and purge water is removed from monitoring wells to repair damage to the aquifer 
following well installation, obtain characteristic aquifer groundwater samples, or measure aquifer hydraulic 
properties. The volume of groundwater to be generated will determine the appropriate container to be used 
for accumulation of DM.  

For well development and purging, 55-gallon drums are typically an efficient container for accumulation. 
When larger volumes of water are removed from wells, such as when pumping tests are conducted, the use 
of large-volume portable tanks such as "Baker Tanks" should be considered for D M  accumulation. 

Analytical data for groundwater samples associated with the well development and purge water will be used 
to assist in characterizing D M  and evaluating disposal options. 

3.2.4 Personal Protective Equipment and Disposable Sampling Equipment 

Personal protective equipment and clothing (PPE) may include such items as Tyvek coveralls, gloves, 
booties, and APR cartridges. Disposable sampling equipment may include such items as plastic sheeting, 
bailers, disposable filters, disposable tubing and paper towels. PPE and disposable sampling equipment that 
have or may have contacted contaminated media (soil, water, etc.) will be segregated and placed in 55- 
gallon drums separate from soil and water DM. Disposition of this type of D M  will be determined by the 
results of D M  testing of the media in which the PPE and sampling equipment contacted. 
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3.3 MATERIAL ACCUMULATION 

The IDM in containers must be placed in an appropriate designated RCRA container accumulation area at 
RFAAP, where it is permissible to accumulate such waste. IDM placed into a designated 90-day accumula- 
tion area will be properly sealed, labeled and covered. All drums will be placed on pallets. 

A secure and controlled waste staging area will be designated by the installation prior the commencement of 
field sampling activities. Per the facility's requirements as a RCRA large quantity generator, waste 
accumulation cannot exceed 90 days for materials presumed or shown to be RCRAdesignated hazardous 
wastes; waste which is known not to be RCRAdesignated waste should be promptly disposed to municipal 
waste systems or appropriate facility. 

3.3.1 IDM Accumulation Containers 
Containers will be DOT-approved (DOT 17H 1811 6GA OH unlined) open-head steel drums or other DOT 
approved container, as appropriate. 

Container lids should lift completely off be secured by a bolt ring (for drum). Order enough containers to 
accumulate all streams of expected IDM including soil, PPE and disposable sampling equipment, 
decontamination water, purge water, etc. 

Solid and liquid waste streams will not be mixed in a container. PPE and expendable sampling equipment 
will be segregated from other IDM and placed in different containers than soil. Containers inside containers 
are not permitted. PPE must be placed directly in a drum not in a plastic bag. 

Pallets are often required to allow transport of filled drums to the staging area with a forklift. Normal 
pallets are 3x4 ft and will hold two to three 55-gallon drums depending on the filled weight. If pallets are 
required for drum transport or storage, field personnel are responsible for ensuring that the empty drums are 
placed on pallets before they are filled and that the lids are sealed on with the bolt-tighten ring after the 
drums are filled. Because the weight of one drum can exceed 500 Ibs, under no circumstances should 
personnel attempt to move the dnuns by hand. 

3.3.2 Container Labeling 

Each container that is used to accumulate IDM will be appropriately labeled at the time of accumulation and 
assigned a unique identification number for tracking purposes. The following information will be written in 
permanent marker on a drum label affixed on the exterior side at a location at least two-thirds of the way up 
from the bottom of the drum. 

Facility name. 

Accumulation start date and completion date. 

Site identifier information (SWMU, boring, well, etc.). 

Description of IDM. 

Drum ID No. 
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IDM will be characterized and tested to determine whether it is a hazardous waste as defined by 40 CFR 
Part 261 and to determine what disposal options exist in accordance with RCR4 regulations and the 
Virginia Hazardous Waste Management Regulations (VHWMR). 

In general, IDM will be considered a hazardous waste if it contains a listed hazardous waste or if the IDM 
exhibits a characteristic of hazardous waste. 

Work plan addenda will identify the appropriate characterization and testing program for IDM based on the 
following: 

Site-specific conditions related to chemicals of concern, etc. 

The nature and quantity of expected IDM to be generated during site-specific investigations. 

Applicable Federal, State, and local regulations, such as RCR4, VHWMR regulations and policies 
and procedures, and Army Regulation 200-1. 

RFAAP specific requirements and policies for IDM characterization and disposal at the time of the 
investigation. 

In general, appropriate USEPA SW 846 Test Methods for Evaluating Solid Waste will be used for testing 
IDM and will be specified in work plan addenda. Other appropriate test methods may be specified by 
RFAAP in addition to SW 846 Methods that are specific to installation operations, the site of interest 
(percent explosive content, reactivity, etc.), or requirements for disposal at RFAAP water treatment facilities 

r.4 
or publicly owned treatment works. 

Responsibility for the final disposal of IDM will be determined before field activities are begun and will be 
described in work plan addenda. Off-site disposal of IDM will be coordinated with RFAAP (generator) to 
ensure appropriate disposition. The contractor will coordinate IDM transportation and disposal activities 
for RFAAP (generator). 

At the direction of RFAAP, appropriate waste manifests will be prepared by the USACE contractor or 
Alliant Techsystems subcontractor for transportation and disposal. Alliant Techsystems or other appropriate 
RFAAP entity will be listed as the generator and an appointed representative from RFAAP will review and 
sign the manifest for offsite disposal. 

RFAAP will make the final decision on the selection of the transporter, storage, and disposal facility 
(TSDFs) or recycling facility. RFAAP will provide the contractor a listing of previously used TSDFs for 
priority consideration. Proposed facilities that are not included on the listing are required to provide a copy 
of the TSDFs most recent state or federal inspection to the installation. Waste characterization and testing 
results will be submitted to RFAAP (generator) for review and approval before final disposition of the 
material. 

Hazardous waste: Prior to final disposition, a hazardous waste manifest will be furnished by the TSDF to 
accompany transport to the disposal facility. Following final disposition, a certificate of disposal will be 
furnished by the disposal facility. Copies of the manifests and certificates of disposal are to be provided to 
RFAAP and retained on file by the contractor or subcontractor. 

..- 
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Because the weight of one drum can exceed 500 Ibs, under no circumstances should personnel 
attempt to move drums by hand. 

Refer to the site-specific health and safety plan when managing IDM. 

Safety Rules for Contractors and Subcontractors, 1995. Alliant Techsystems, Incorporated, Radford 
Army Ammunition Plant. 
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DECONTAMINATION I 

Before leaving the site, all personnel or equipment involved in intrusive sampling or having entered a hazardous 
waste site during intrusive sampling must be thoroughly decontaminated to prevent adverse health effects and 
minimize the spread of contamination. Equipment must be decontaminated between sites to preclude cross- 
contamination. Decontamination water will be free of contaminants as evidenced through either chemical 
analyses or certificates of analysis. This standard operating procedure (SOP) describes general decontamination 
requirements for site personnel and sampling equipment. Decontamination procedures for contaminants requiring 
a more stringent procedure, e.g., dioxins/fm, will be included in site-specific addenda. 

2.0 MATERIALS I 
Plastic sheeting, buckets or tubs, pressure sprayer, rinse bottles, and brushes; 

U.S. Army Corps of Engineers or installation approved decontamination water source; 

Deionized ultra-filtered, HPLC-grade organic free water (DIUF); 

Non-phosphate laboratory detergent; 

Nitric Acid, 0.1 Nonnal (N) solution; 
r.lr Pesticide-grade solvent, Methanol; 

Aluminum foil; 

Paper towels; 

Plastic garbage bags; and 

Appropriate containers for management of investigationderived material (IDM). 

3.1 SAMPLE BOTTLES 

At the completion of each sampling activity the exterior surfaces of the sample bottles must be decontaminated as 
follows: 

Be sure that the bottle lids are on tight. 

Wipe the outside of the bottle with a paper towel to remove gross contamination. 

3.2 PERSONNEL DECONTAMINATION 

Review the site-specific health and safety plan for the appropriate decontamination procedures. 
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3 3  EQUIPMENT DECONTAMINATION 

3.3.1 Drilling Rigs 

Drilling rigs and associated equipment, such as augers, drill casing, rods, samplers, tools, recirculation tank, and 
water tank (inside and out), will be decontaminated before site entry, after over-the-road mobilization and 
immediately upon depaTture from a site after drilling a hole. Supplementary cleaning will be performed before 
site entry. There is a likelihood that contamination has accumulated on tires and as spatter or dust en route from 
one site to the next. 

1. Place contaminated equipment in an enclosure designed to contain all decontamination residues (water, 
sludge, etc.). 

2. Steam-clean equipment until all dirt, mud, grease, asphaltic, bituminous, or other encrusting coating 
materials (with the exception of manufacturer-applied paint) has been removed. 

3. Water used will be taken from an approved source. 

4. When cross-contamination Erom metals is a concern, rinse sampling components such as split spoons, geo- 
punch stems, and augers with nitric acid, 0.1N. 

5. Rinse with DIUF water. 

6. When semi-volatile and non-volatile organics may be present, rinse the sampling components with 
pesticide-grade solvent methanol. 

7. Double rinse the sampling components with DIUF water. 

8. Decontamination residues and fluids will be appropriately managed as IDM per work plan addenda and 
SOP 80.1. 

3.3.2 Well Casing and Screen 

Prior to use, well casing and screen materials will be decontaminated. This activity will be performed in the 
leak proof, decontamination pad, which will be constructed prior to commencement of the field investigation. 
The decontamination process will include: 

Steam cleaning with approved source water. 

Rinse with DUIF water. 

Air-dry on plastic sheeting. 

Wrap in plastic sheeting to prevent contamination during storage/transit. 

3.3.3 Non Dedicated Submersible Pumps Used for Purging and Sampling 

1. Scrub the exterior of the pump to remove gross (visible) contamination using appropriate brushes, 
approved water, and non-phosphate detergent (steam cleaning may be substituted for detergent scrub). 

2. Pump an appropriate amount of laboratory detergent solution (minimum 10 gallons) to purge and clean the 
interior of the pump. 

3. Rinse by pumping no less than 10 gallons of approved water to rinse. 

4. Rinse the pump exterior with approved decontamination water. 

5. When cross-contamination from metals is a concern, rinse the pump exterior with approved nitric acid 
0.1N solution. 
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6.  Rinse the pump exterior with DIUF water. - 
7. When semi-volatile and non-volatile organics may be present, rinse the pump exterior with pesticide-grade 

solvent methanol. 

8. Double rinse the pump exterior with DIUF water. 

9. Air-dry on aluminum foil or clean plastic sheeting. 

10. Wrap pump in aluminum foil or clean plastic sheeting, or store in a clean, dedicated PVC or PTFE storage 
container. 

11. Solutions and residuals generated from decontamination activities will be managed appropriately as IDM 
per work plan addenda and SOP 80.1. 

3.3.4 Sample Equipment and Measuring Water Level Devices 

1. Scrub the equipment to remove gross (visible) contamination using appropriate brush (es), approved water, 
and non-phosphate detergent. 

2. Rinse with approved source water. 

3. When cross-contamination from metals is a concern, rinse the sampling equipment with approved nitric 
acid 0.1N solution. 

4. Rinse equipment with DIUF water. 

5. When semi-volatile and non-volatile organics may be present, rinse the sampling equipment with 
pesticide-grade solvent methanol. 

6. Double rinse the sampling equipment with DIUF water. 
I 7. Airdry on aluminum foil or clean plastic sheeting. 

8. Wrap in aluminum foil, clean plastic sheeting, or zip top bag or store in a clean, dedicated PVC or PTFE 
storage container. 

9. Solutions and residuals generated from decontamination activities will be managed appropriately as IDM 
per work plan addenda and SOP 80.1. 

3.3.5 Other Sampling and Measurement Probes 

Temperature, pH, conductivity, Redox, and dissolved oxygen probes will be decontaminated according to 
manufacturer's specifications. If no such specifications exist, remove gross contamination and triple-rinse probe 
with DIUF water. 

) 4.0 PRECAUTIONS 1 
Manage IDM appropriately according to the requirements specified in work plan addenda. 

Follow appropriate procedures as specified in the site-specific health and safety plan. 

USACE. 2001. Requirements for the Preparation of Sampling and Analysis Plans. EM 200-1-3. 1 February. 
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STANDARD OPERATING PROCEDURE 90.1 
I PHOTOIONIZATION DETECTOR MNu Model PI-101 and HW-1011 11 

1 1.0 SCOPE AND APPLICATION I 

The purpose of this standard operating procedure (SOP) is to delineate protocols for field operations with a 
photoionization detector (HNu Systems Model PI-101 or HW-101). The photoionization detector (PID) 
detects total ionizables; hence it is used to monitor both organic and inorganic vapors and gases to deter- 
mine relative concentrations of air contaminants. This information is used to establish level of protection 
and other control measures such as action levels. The PID cannot effectively detect compounds having 
ionization potentials above the photon energy level of the lamp used; therefore, methane, which has an ioni- 
zation potential of 12.98 eV, is undetectable by PIDs because the lamps produce 9.5, 10.2, or 1 1.7 eV. 

Use of brand names in this SOP is in not intended as an endorsement or mandate that a given brand be used. 
Alternate equivalent brands of detectors, sensors, meters, etc., are acceptable. If alternate equipment is to be 
used, the contractor shall provide applicable and comparable SOPS for its maintenance and calibration. 

11 2.0 MATERIALS 11 

HNu Systems Model PI-101 or HW-101 survey probe with 9.5, 10.2, or 11.7 eV lamp; 

Lead-acid gel-cell battery; 

Calibration gas (e.g., isobutylene, 10 1 ppm) with regulator; 

Tygon tubing; 

Tedlar bag (optional); 

Instrument logbook; and 

Field logbook. 

These procedures are to be followed when using the HNu in the field. 

3.1 STARTUP 

1. Before attaching the probe, check the function switch on the control panel to ensure that it is in the off 
position. Attach the probe by plugging it into the interface on the top of the readout module. 

2. Turn the function switch to the battery check position. The needle on the meter should read within or 
above the green battery arc on the scale; if not, recharge the battery. If the red indicator light comes on, 
the battery needs recharging or service may be indicated. 

3. Turn the function switch to any range setting. Listen for the hum of the fan motor. Check meter func- 
tion by holding a solvent-based marker pen near the sample intake. If there is no needle deflection, look 
briefly into the end of the probe (no more than 1 or 2 sec) to see if the lamp is on; if it is on, it will give 
a purple glow. Do not stare into the probe any longer than 2 sec. Long-term exposure to UV light can 
damage the eyes. (See further information in Section 5.) 
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4. To zero the instrument, turn the function switch to the standby position and rotate the zero adjustment 
F until the meter reads zero. A calibration gas is not needed since h s  is an electronic zero adjustment. If 

the span adjustment setting is changed after the zero is set, the zero should be rechecked and adjusted if 
necessary. Allow the instrument to warm up for 3-5 min to ensure that the zero reading is stable. If 
necessary, readjust the zero. 

3.2 OPERATIONAL CHECK 

Follow the startup procedure in Section 3.1. 
With the instrument set on the 0-20 range, hold a solvent-based marker near the probe tip. If the meter de- 
flects upscale, the instrument is working. 

3.3 FIELD CALIBRATION PROCEDURE 

1. Follow the startup procedures in Section 3.1 and the operational check in Section 3.2. 

2. Set the function switch to the range setting for the concentration of the calibration gas. 

3. Attach a regulator HNu PiN 10 1-35 1 or equivalent (flow = 200 to 300 mllmin) to a disposable cylin- 
der of isobutylene (HNu 10 1-35 1 or equivalent). Connect the regulator to the probe of the HNu with 
a piece of clean Tygon tubing. Turn on the valve of the regulator. 

4. After 5 sec, adjust the span dial until the meter reading equals the benzene concentration of the cali- 
bration gas used, corrected to its equivalence, which should be marked on the canister (Isobutylene 
4.7X benzene). 

5. Record in the field log the instrument ID No., serial No., initial and final span settings, date, time, 
location, concentration and type of calibration gas used, and the signature of the person who cali- 

.- brated the instrument. 

6. If' the HNu does not function or calibrate properly, the project equipment manager is to be notified as 
soon as possible. Under no circumstances is work requiring monitoring with a PI-1 0 I or HW-1 0 1 to 
be done with a malfunctioning instrument. 

3.4 CALIBRATION TO A GAS OTHER THAN ISOBUTYLENE 

The HNu may be calibrated to any certified calibration gas. However, after calibration, all subsequent in- 
strument readings will be relative to the calibration gas used. General procedures include the following: 

1. Calibrate according to procedure 3.3. 

2. Partially fill and flush one-to-two times a gas bag (Tedlar recommended) with the certified National 
Institute of Standards and Technology (NIST) (formerly NBS) traceable calibration gas. Then fill the 
bag with 1-3 L of the calibration gas. If the gas is toxic, this must be done in a fume hood. 

3. Feed the calibration gas into the probe with the range set for the value of the gas. After 5 sec, adjust 
the span control until the meter reads the value of the calibration gas. 

4. Record the results of the calibration on the calibration/maintenance log and attach a new calibration 
sticker (if available) or correct the existing sticker to reflect the new calibration data. All subsequent 
readings will be relative to the new calibration gas. 

35 OPERATION 

1. Follow the startup procedure, operational check, and calibration check (refer to Section 3.1). 
.- 
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2. Set the function switch to the appropriate range. If the concentration of gas vapors is unknown, set 
the function switch to 0-20 ppm range. Adjust if necessary. 

3. Prevent exposing the HNu to excessive moisture, dirt, or contaminant while monitoring the work ac- 
tivity as specified in the Site Health and Safety Plan. 

4. When the activity is completed, or at the end of the day, carefully clean the outside of the HNu with a 
damp disposable towel to remove all visible dirt. Return the HNu to a secure area and place on 
charge. Charge after each use; the lead acid batteries cannot be ruined by over charging. 

5. With the exception of the probe's inlet and exhaust, the HNu can be wrapped in clear plastic to pre- 
vent it from becoming contaminated and to prevent water from getting inside in the event of precipi- 
tation. If the instrument becomes contaminated, make sure to take necessary steps to decontaminate 
it. Call the Equipment Administrator if necessary; under no circumstances should an instrument be 
returned from the field in a contaminated condition. 

11 4.0 MAINTENANCE 1 

Calibrationlmaintenance logs are to be filled in completely whenever a PI-I01 or HW-101 receives servic- 
ing. This is true of both contractor-owned and rental instruments. 

The equipment manager should be called to arrange for a fresh instrument when necessary. The contrac- 
tor's equipment facility is responsible for arranging all repairs that cannot be performed by the project 
equipment manager. 

4.1 ROUTINE SERVICE 

The PID's performance is affected by a number of factors. These include but are not limited to the decay of 
the UV lamp output over time and the accumulation of dust and other particulate material and contaminates 
on the lamp and in the ion chamber. Because of these factors, the PID should not be left in the field for a 
penod of more than 2 weeks before being replaced with a fresh instrument. If a site is going to be inactive 
for a period of more than a week, all monitoring instruments are to be returned to the project equipment 
manager or his trained designee for servicing andfor reassignment. The following procedures are to be per- 
formed at the designated intervals for routine service. 

Procedure Freauencv 

Operational check Before use and at instrument return 

Field calibration Before use and at instrument return 

Full calibration Bi-weekly (return instrument to equipment manager for 

replacement with a fresh unit) 

Clean UV lamp and Bi-weekly or as needed ion chamber 

Replace UV Lamp As needed 

4.1.1 W Lamp and Ion Chamber Cleaning 

During periods of analyzer operation, dust and other foreign materials are drawn into the probe forming de- 
posits on the surface of the UV lamp and in the ion chamber. This condition is indicated by meter readings 
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that are low, erratic, unstable, non-repeatable, or drifting and show apparent moisture sensitivity. These 
h deposits interfere with the ionization process and cause erroneous readings. Check for this condition regu- 

larly to ensure that the HNu is functioning properly. If the instrument is malfunctioning, call your equip- 
ment manager to arrange to have a fresh replacement. 

4.1.2 Lamp eV Change 

If different applications for the analyzer would require different eV lamps, separate probes, each with its 
own eV lamp, must be used. A single readout assembly will serve for any of the probes (9.5, 10.2, and 11.7 
eV). A change in probe will require resetting of the zero control and recalibrating the instrument. The 11.7 
eV lamp will detect more compounds than either of the two lower eV lamps. However, the 11.7 eV probe 
needs more frequent calibration; it bums out much faster than the lower eV lamps. 

The HNu PI-101 and HW-101 are designed to sample air or vapors only. Do not allow any liquids 
or low boiling vapors to get into the probe or meter assembly. 

High concentrations of any gas can cause erroneous readings. High humidity can also cause the in- 
strument readings to vary significantly from the actual concentration of gases or vapors present. This 
is true even through the HNu cannot react to water vapor. 

High humidity, dust, and exposure to concentrations of low boiling vapors will contaminate the ion 
chamber, causing a steady decrease in sensitivity. 

Continued exposure to ultraviolet light generated by the light source can be harmful to eyesight. If a 
sC visual check of the UV lamp is performed do not look at the light source from a distance closer than 

6 inches with unprotected eyes. Use eye protection (UV-blocking sunglasses or safety glasses). 
Only look briefly-never more than about 2 sec. 

Place the instrument on charge after each use; the lead batteries cannot be ruined by over charging. 

If at any time the instrument does not check out or calibrate properly in the field, the equipment rnan- 
ager is to be notified immediately and a replacement obtained for the malfunctioning instrument. 
Under no circumstances should fieldwork requiring continuous air monitoring for organic vapors 
andlor gases be done with a malfunctioning Hnu or without a HNu or an approved comparable in- 
strument. 

16.0 REFERENCES I 
Manufacturer's Equipment Manual. 
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SITE PHOTOGRAPHS 
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PHOTO 1: SWMU 37 facing southwest 

PHOTO 2: SWMU 38 facing southwest 



PHOTO 3: Adjacent to Area Q facing south toward SWMU 38 

PHOTO 4: SWMU 46 facing southeast 



PHOTO 5: SWMU 75 facing south 

PHOTO 6: SWMU 76 facing southwest 



PHOTO 7: SWMU 76 facing northwest, SWMU 17 is located in center right of the photo 

PHOTO 8: SWMU 13 Settling Lagoon 



PHOTO 9: SMWU 13 Burning Pans, New River left of rock berm 

PHOTO 10: SWMU 57 terra cotta pipe leading to the pond 



PHOTO 11: SWMU 68 facing northwest 

PHOTO 12: SWMU 69 facing northwest toward the perennial stream flowing to the New River 



PHOTO 13: Area A facing along the rainwater ditch adjacent to the building 

- - 

PHOTO 14: Area F facing west, area F is the gravel area to the left of the person in the photo 
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e Report, Radford Amy Ammunition Plant 

D. Trumbo, L Hass, C. Kneece, A Rossbach 

I . PERFORMING ORGANRATlON NAME@) AND -ES) 8. P- 
REPORT NUMBER 

ICF Kaiir Engtneers, Inc. (ICF KE) 
21 13 Ernmorton Park Road 
Edgewood, MD 21040 

AOENCY REPORT NUMBER I 
U.S. Army Environmental Center 
Aberdeen Proving Ground, MD 21010 

See DoDD 523024 ' D i  Statements on Technical Documents.' 

RFAAP, Master Work Plan, SWMU 68, background charaderiration, no further action, . .  . 
y site closure. .. .. . .  . 

This Closure Report for SWMU 68 summatizes the activities performed at the site and presents the resub of these activih in 
support of final site dosure. Activities induded upgrad.int so11 characterization, removal activith, and a subsurface - 
investigation. Surface and subsurface upgradient soil samples were collected to assess the correlation behmn faciivyk$ 
and sitespecific background ummtmtbns. Removal acbvith induded the handling and disposal of two ASTs and ' ' . 

appurtenant piping in order to evaluate subsurface mil characteristics. Removing the materials also eliminated potential sources 
for future contamination. The soil below the tanks was removed to a depth d 4 feet s. Subsurface investigations included the 
sampling and v & soil results wen e m r  :kss than is of 24 confirmation samples and 1 contingency sample. All an 
RCRA permit HB s, upland background h l s ,  andlor generic soil screening levels which demonstrates the absem-c%..:',,"? 
subsurface procew-related contamination. Site restoration was accomplished by backfilling with clean soil, regrading to 

. 

compliment the natural terrain of the surrounding area, and reseeding with grass talatable to the resident deer popukdbn. . . , 
Based on sample evaluation, SWMU 68 is recommended for no further acbon and site closure. . .. -. I .  

s .  

. 
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Investigation objectives Solid Waste Managamnt Unit 
(SWMU) 68 wac to evaluate brlrgrwad muds conan- 
vations exceeding health-based numbas (HBNs), verify 
previous investigation results, ard detamine wbdher proc- 
ess operations had dvasely impacted mbsurfw soils 
beneath the site. 

Two abovepund storagc tsnlrr ( M s )  ' l d  on the 
SWMU had been used to process chromic add wastewater 
generated Iftp rocket encsKment cleaning. Hexavalent 
chromic acid was budr treated in tbe ASTs d subse- 
quently reduced to the less toxic chromium III slate 7he 
treated wastewater was discharged to SWMU 69. 

During the Verification Invd@oa (VI) (Dams & 
Moo% 1992). samples collected in the viciuity of SWMU 
68 cxaeded Resource ConsuvUion rad Rapvay M 
( R O  pumit HBNs for usebc. kyllium, cobnlt. and 
thallium lnconsirtencies d r t e d  with rbc previous 
~sscsslneot of bockgroPad results d t u e d  rbc suuircical 
recnluatian of backgmd in tbe vicinity of dw SWMU. 
For example. the U.S. E n v i r o n d  Roteaioll Agency 
(USEPA) identified dcficiades in tbe sail type vmple and 
the validity of comparisons with samples tab rt depth. 
Upgradiat md cross-gradient vmplcs were 
collected and analyzed for full Trga And* List m) 
metals to evaluate upland bsdtgnnmd coaeenldaar at tbe 
site against upgradimt site-specific -. . . 

Acocaz to sulmufsec roils wm c&aed Uuough the ra 
mval of the m s .  wooden anrctura. 8Dd rppurtaunt 

piping. During this phrtt of the investigation, scvaal 
types of materials were encountered that were handled and 
disposed of in rcordance with applicabk f e d d  and wale 
rcgulatioas. Matmals included id-based paint. asbestos, 
and solid md in~tipt ionanived waste (IDW). 

Test pits wae advanced downgradient from the ASTs and 
sampled to depths of 5 feu below ground surface (bgs) for 
taget uralyte metrls. Duplicate samples were collected 
within each homogenous 8'x 8'x 4' ' sampling grid. AU 
sample results wen evaluated against HBNs, upland soil 
background kvelNPartoas, 19941, and genaic soil 
screening levels. Additiondly, samples upgradient of the 
SWMU 68 wae collected md evalurrled using thd Shppiro- 
Wilk model to evaluate the correlation between facility- 
wide md site-specific brckground concentrptions. 'fbcse 
results were then e v a l u d  against &c soil screening 
levels (USEPA, 1996). It was detamined that test pit 
samples were not statistically different from backgroud 
sampler, lrhd no funher retion is recommended u tht site. 

Site investigatioa dvit ies  arere oompked within r three- 
week p d a l  d E t e n t  with tbe initid milestone pmjcetion. 
All activities were amqted within budget md schedule 
Site restoration activities wae complaed to integrate the 
site with the natural habitat. 'Ibc site was m-graded to 
comp1aImt the Mturd tanin of the surrwnding a m  and 
was Rseeded with orchud gors md clover, a pund cover 
pa l ade  to thc resident &I popul8tiop 

DACA3 1 -M-WOM ES-1 R d f d  Army Ammunib  Plam 
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The purpose pf this Closure Repon is to summarize the 
activities paformed at S W  68 in support of Conma 
Number DACA3 1 -94-D-0064, Delivay Order 0008. aild to 
present the results of thae Mivities in support of final 
closure of the site. 

This dosure repon prrrcno decisions Iffsting SWMU 68 
basal on site investigation activities. 7he *R daails 
investigation activities, the nature and atcnt of contamina- 
tion at the site, and the proctts used to derive investigation 
condusions. Site photographs and maps arc included to 
depict current site conditions. 

pernova1 action. Tm, ASTs and appurtenant piping 
were removed to rnss the soil below. Some of the 
materials rtmo\td demanded appropriate waste man- 
agement handling and disposal. rs discussed in this 
report Remod action contributes to the closure of 
the s+c by e l i m n g  the wlcr Md piping as poten- 
tial ~urcts  of ftnurr contamination 

Subsurface inwrinarion. Soil samples were collected. 
analyzed, and dusted to ddamine the naturt and 
extent of con-tion in subsurface soil SWMU 
68. 

l.l INVESTIGATIONOBJECTIVES This report discuroa how these objectives wae'rccom- 
Invdgation o b j e a i ~  prrrmted in Mdendum 001 to the plished md prucnts b e  investigation findings. Table 1-1 
Master Work Plan (USAEC 1997) iachde: presents the d y t i d  data renrlu obtained during tk 

Vaificrtion Inwstigtion (Daraa and Maae, 1992). 

to est~biirh twkgmmd m k m t i o n s  for ms. 
I~ICSC background cmca~tratiaat were used to de- 
t d n c  if mdal c o ~ t r a t i o m  u the SWMU are 
naturallyoccurring or related to pcevious opuations. 
In this report. the subsurface backgmund concentra- 
tions arc compared to test pit coil results that exceeded 
HBNs specified in the RCRA pamit (USEPA. 1989). 

Site CI& consists of ((1) COntPmilLIfion or 
c o n t u n i d  medir thm were detarnined to be hove  kv- 
cls of amcan, (2) removing all wwccs of contamiauion. 
and (3) Ruoring thesite t o r  state harmonious with its 
rumwndiags. Having r h i w d  inMtigPtion objectives. 
investigation findings mnfinn and support site dosurc 
This rtpolt ~ c o m m d s  dosure for SWMU 68. 

DACA3 1 -94-D-0064 1-1 Woad Army Ammuniw Plrru 
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Table 1-1 
mYMU 68 Verification Sample Results 

LEGEND: 

- HBN values w a t  derived 
shading - values exceed HBN 
na - not applicable 

Rndford Amy Ammunition R.nr 
SWMU o a- ~ c p o n  
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Investigation activities include background characterira- 
tion. AS1 removal, and subsurface characterization. Figure 
2-1 depicts the relationship of the definable fiatutes of 
work assodated with the site investigation. Changes to the 
proposed wo* plan that wat made in the field as the work 
progressed to accommodate unanticipated conditions fue 

discussed in the rapative saxions below. 

Figure 2-1. Flowchart of Investigation Activities 

Upgndient mil samples mre c o l l d  for metals for com- 
parison to HBNs and upland roil background comparison 

i'.. 
Rgwc 2-2 Although dght sampling loations wae pro- 
posed only six loations wac sampled (refa to Table 2-I), 
including the following. 

Six samples at three newupgradient locations wae 
c d l d  mcoamls. 

Four samples at two cross-went  loations wae 
colleaed to d c t d n e  wbctha proccss fluids had 
@led from the tanks a h d  migrated in a aorc- 
gndient direction. 

Two samples at one fu-upgrsdi&t location r m ~  -1- 
lected to duamine whetha backgmnd lmlr showed 
consistau distriitiaa within the roil typc 

One surface (0-6 inches bgs) and one subsurface (4-5 fat 
bgs) sample wert collected at each loation to assess 6- 
cal distribution of upgradient med conccntrations within 
the toil profile. 

According to the Soil Comavation Savia Soil S u m y  of 
Montgomery and Pulaski Counties, ss sited by P m n s  
Engineering Science, lac. (1996). soil upgradient of 
SWMU 68 is classified as Broddock Loam The SWMU, 
howcva, is located on the boundmy of the Braddock Loam 
and the Wheeling Saody Lotm A comparison berweur the 
upgradient soil samples, the Braddock ham,  ..and the 
Wbeeli* Sandy Loam type descriptions is presented in 
Table 2-2 B a d  on this comparison, upgradient roil cor- 
relates d with the Bnddodr clrscifiation but also a- 
hibits some chrrpctaistics of the Wheeling. h analysis of 
the upgradient soil rampla demonstrates &y fue from.thc 
Braddock @'not the Wheeling for the fallowing reasons: 

The sunpling locations exhibited steep and variable 
slope The Broddock is also described u steep and 
variable sloped, whaeas the Wbceling is d y  level. 

The samples werr medium- to fine-graimd loam. 
The Braddock is a b g n i n e d  10- wherus the 
Wheeling is mwe pnrsively c-- 

The samples wae light-colored, much like the B d -  
dock The W h d i g  is dcscrikd as dark koam 
throughout. 

Upgndient roil samples wii t  d y z m j  f a  metats wing - 
Muhodr 6010, 6020. and 7470 (macury). The sample -. 
d t s  uc presented in Table 2-3. -Dotn was validated in 
-dance with Region 111 Modifidons to the National 
Funaional Guidtlimr. Dara validation reporu uc pre- , *  

scnted in Appadix A. Raw analytical results arc m t e d  
. 

in Appendix B. 

Table 2-1 
Background Cbara-tim 

Modifkatiol~ from Scopc Presented in Work Plan Addendum 001 
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Tabk 2-2 
Comparison of Upgmditnt Sampler. Braddock ~ I U .  and Wbniing Sandy Loam 

2.2 REMOVAL ACnW AND W A S n  
MANAGEMENT 

The purpose of removal was to allow rccm to subsurface 

fTrnC\< soil to dctcnninc the oatme and extent of potentid COW 

I,, - tamination below the onkr figure 2-3 depicts the 
(hazardous v r  nonhazvdw) of the waste mtuhk pro- 
duced dllring diisascmbly mnd removal rt iviths m 
orda of disasscmbty is shown in IIK photognpbic pm- 
-ion presented in F v  2-4. 

Type Description lor the 
Wheeling Sandy Loam . I 

slight slope (02%) 
more than 5 fett to bedrock 

more than 6 feet to wata table 

surfam soil: 
dark brown m d y  .loam; less than 

. one foot thick 

subsurface mil: 
dark brown andy day loam eoars- 
cnSag with depth to pevelly srnQ 
I- 5 feet deep w more 
sand and gravel Irycr (reported 
0dyat~WMU54,  ISfeetbgs) - 

Generalized Description for 
Background Soil Samples 

vuiable slope 
no bedrock encountacd to 8.5 k t  

b e  
no water table cnco~~~tercd to 8.5 
f a t  bgs 

• surfaa soil: 
yellow-orange, orange-kown, and 
light brown l o w  some organics 
and trace gravel; gndcs into sub 
su&e soil 
s u ~ e m i l :  . 
0m8e  to orange-brow~ clay md 
silt, tarsct of fine rmd; deeper than 
8.5 f a t  
clay-rich layer not arountacd 
within 8.5 feet of pound surface 

All ranoval activities conducted during this invcstifion 
complied with rclevmt Occupatiml Srly md l-kahh 
Administration and EPA rcguktions regarding Iht **MI- 
cation, handling. and d i i  of nonhazardous IDW md 
hazardous materials. Removal nctivitits were p c r f o d  
by qualified pmonnd l i d  in the Comrnanwenlth of 

Type Description for tbe 
Bnddock, Loam 
a +le slope (2-3Ph) 

moe than 5 f a t  to bedrock 

more than 6 feet lo water table .. 

surf- soil: 
dut yellowish-brown loam, lcss 
th.n o m  foot thick 

a suhsadace mil: 
@ I & - d  a d  red d.r. S fat 
dew a - 
vuirbk red-brown to o-gc- 
brown clayrich layer ul depdr 
(m only m SWMU 48.1250 
liet bp) 

G i i n i a  and & p e r i d  in the uTe handling of hrnrdous 
materials. In addition. rtivities were pcrfonncd in wtor- 

dance with instnllation May mla ud protocol, 4 field 
personnel attended r p o r k  d e t y  meeting given by the - 
Alliant Techsystems Way Oflice prior to working auirc 
Daily Worka Lbation Forms w a c  completed each 
morning and g i v a  to the Alliant Techsystems Security 
Depmncnt. Clcvancc fm thc appropriate insallation 
personnel was rtccivcd before the tmspon or d i i  of 
any materids onsitc Specific compliance issues con- 
fronted during this investigation include: 

Wytc chamctCriTJtion. M a t d s  WQC sampled prior 
to disposal to detminc waste chaac&ristics. in oc- 
cordance with 40 CFR 261 md Virginia H ~ O U S  

-.$ Waste Manngancnt Rquhions. Wmc c h a m ~ m m -  
, - tion analyses wac pcrformcd by Quuntcrra Inc. using 

EPA-approved SW846 Mahods (USEPA 1996). 

SMpk rrsuh ut prtsarted in A p p d i i  B. M a t 1 5  
als with waste chamctcrizstion results k low repla- 
tory limits were t m k d  8s nonhardous, while mate- 
rials with results above rcguluory limits were treated 
8shaZadous. 

Dinosal of nonhazardous materia@ On-site disposal 
wrt approved by the inrtalktion for nonhuardaus 
nratcrirlt Following mdysk, nonhazardous mrtcri- 
ak w m  segregated by material md diispoxd as di- 
rected by the installation. Handling and disposal of 
nonhazardous materials an presented in Table 2-4. 

lnwsri~atimDaived Waste. IDW included sail. 
water, and piping fiom the AST. Hurdling and dis- . 
paral of these materials is prrssnted in Table 2-4. 

Handling and d i i  of hazardous materials. The 
principle hazardous maurials encountered included 
lead paint, asbestos insulation, sludge. and cmsatc 
pols. Rquircd licenxs and applicable regulstory 
p m d u r a  were obsmcd. For exmple, Dcpanrnent 
of Professional and Occupational Regulation licenses 
for the Commonwealth of Virginia nrrrrnt for 
S U ~ ~ ~ S O ~ S  and workers involved in l u d  and asbestos 
abatement and h d o u s  mafdals handling. Asbes- 
10s-conraining materials (ACMs) and lead-based paint 
were d i e d  offsite in accdmce with chc rrguh- 
lory specifimions indicated in'Tablc 2-5. Handling 
and disposal of hamdous materials we presented in 
Tablc 2-6. 

Handline and diswnl of hamdous \vwc. H w d o u s  
was not encountered during investigation JC- 

tivities. 
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, Table 2-3 
Analyt ical Results f o r  Surface and Subsurface Upgradient Soil  Samples 

P a p  1 o f  3 

. Pnrsons, 1994 shading - values excccd HBN 
' L - Datn is b insd low. . SSL Soil Scmnlng Level 

PQL - Pmclical Quanlilallon Limit < - not dctcctcd over the dctcction limit shown 
HI3N - Hcnllh-Rased Number (Trom RCRA permil) nv - no value 
I . 1 l l l N  c~~ ln~ ln l c t l  [DIIIIICR 81 MIMWC, 1992) IIC - c l~c t~~ lcn l  spcclllc prnprllcs nrc sac11 llinl pnll~wny Is no1 nTcnnccrn n~ nny .snit nrncctltrntl~~n 
2 - EI'A Hcsidcn~inl Soil ItI1C (USl!lJA. April 1997) 
3 - Olncc of Solid Wasle (USEPA. April 1997) 
4 - Nn vnltte given Tor er8enllnl nttlricnfr 
5 - lnkrrnlory reporting l l m i ~  
na - no1 applicable 



, Table 2-3 
Analytical Rau l l s  for Sorface and Submlrfacc Upgradient Soil Samples 

Page 2 of 3 

., - Pnrsons. 1994 shedlng values exceed 1 IRN 
L - Dslo i s  bioscd low. SSL - Soll Scretnlng lxvel 
PQI. - P r ~ t i r s l  QIrnn~itn~ion Limit < - no1 dclectcd over the dclcetion limit slrown 
IIIWJ - I lct~l~lr-Duscd Nllmher (Trom RCRA pernrlt) nv - no vabe 
I - I II1N cnlc~~lntctl (Dnmcs & Mmrc, 1'992) nc - chemlal specific pmpcrllcs are such that pathway i s  not of  concern a1 any soil concentrnlion 
2 - EPA Rcsi&ntinl Snil RRC (USEPA, April 1997) 
3 - Omcc oT Snlicl Wnrlc (USEPA, April 1W7) 
4 - No vnlue givcn Tor esscnlinl nutrients 
5 - Inhorn~ory repartiny limir 
nn - nnt npplicnhlc 



Table 2-3 
Analytical Results for Surface and Subsurface Upgradlent Soil Samplu 

3 of 3 

: Pnnons. I994 
L - Da~n is hinsed low. 
PQI. - Prncrlcnl Qt~nnlilnlio~i Llmil 
I l l lN  - I leel~l i- l l~actl Nulnhcr (from RCRA permil) 
I - 1II1N cnlc11111ld (Dnnles ib Mtn)rc. 1992) 
2 - EPA Rcsitlcnli:~l Soil RIIC (USEPA, April 1997) 
3 - Orficc of Solid Wnstc (USEPA, April 1997) 
4 No vnl~lc giveti for cssc~i~inl n~llrlclits 
5 - Inbratnry reporting limit 
nn - nnr npplicnhlc 

shading - values exceed HDN 
SSI. - Soil Screening Level 
< - not detected over the detection limit shown 
nv - no value 
nc - cliemlcal specific propellies arc such that pnlhwny is not o f  concern nl any soil cnncentrn~ion 
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Piart 2 4  Tanks, scafloldii and appurtenant piping prior t~ Figurn 2 4 .  Tanks a h  removal ofovcrhcad scaffolding, motorr, 
investigative activities. Background samples collected. and piping. 

Pigem 2 4 .  Disassernhly of tank by panels using welding and 
a backhoe. 

Frgom 2-4d. Medranical rotor wrapped in 
sludgsqvered rags removed fiom tank 

rrc 
Fire 2 4 .  Removal oFtbe Last tank panel. Tank panels -re w. Exposed soil within the berm aftx tank removal 
staged in foregroaud. Cia block ntainirrg wall and pump shown. 



Figr~n 24g. Cordirmation and contingency samples collected Figure 2 4 .  Test pit soil removed and loaded d i  into 
f h m  test pits in the b e d  area Cinder block wall and truck. Ramp into test pits excavated; clean soil staged . 
wnmte footer staged on left. in background. 

Figure 2 4 .  Soil transported directly to Fly.& Landfill #2 Figure 2 3 .  Soil removed to 4 feet bys. Total test pit area 
and disposed on active tier. measured 24'x16'. (Drainage pipe shown was removed $or 

to backfilIing.) 

a I 
figure 2 4 .  Ramp baclrfilled with clean wive soil; test pits 
bacldilled with soil h m  installation borrow pit. 

DACA3 I -94-Do04 2-9 W o r d  Army Ammunition Plant 

ESPS08-4 SWMU 68 Closure Repal 
April 1998 h f l  Final Document 



Table 24 
Handling and Dispa~l  of Nonhazardous Materids 

CY cubic yard 
DoD Department of Defense 
LF linear feet 

Notes 

Disposal coordinated 
through RPAAP 

RFAAP-approved , 

Fiberglass removed from 
P ~ P  
Fibergless removed from 
P ~ P  

Filtered prior to disposal 

RPAAP-approved 

Returned to RFAAP 
possession 
Mixed with t l s t  pit soil 

On-site disposal 
coordinated through Alliant 
Techsystems and DoD 
RFAAP-approved 

Actioa 

sampled for 
TCLP metals, 
TCLP svocs 
steam cleaned to 
remove corrosive 
sludge 
stcam cleaned 

baggd 

sampled for 
TCLP metals, pH 
steam cleaned to 
remove corrosive 
sludge 
removed 

sample.. fa total 
metals 

sampled for 
TCLP metals 

analyted for 
TCLP metals 

MaCrlaI 

Scaffolding 

Pipes and flanges 

Insulated pipes 

Fiberglass insulation 

Water in AST ' 

Mechanical rotor 

Machinery 

Cuttings from 
background soil 
borings . . 

Soil in t a t  pits 

Water from the 
decontamination pad 

Find Msposition 

mulch/kindling pile . 
(SWMU 7 1) 

off-site 

off-site 

off-site 

onsite, sewer lift 
station at NG2 
off-site 

installruion . 

Fly Ash Lrndfill#2 
(SWMU 29) 

Fly Ash Landfill #2 
(SWMU 29) 

off-site 

Quantity 

In mlloff 
box 

approx. 
75 LF 

approx. 
60 LP 
various 

2,000 gal. 

I 

2 
I 

10 gal: 

60 CY 

1 55-gal. 
d ~ m  

Description 

wood 

stainless steel 

steel pipes with 
fiberglass insulation 
fiberglass with 
metallic wver and 
metal fittings 
water 

steel md with b l a h  

motors 
Pump 
soil 

soil 

water 

Concern 

creosote 

corrosive sludge 

surficial process- 
related material 
none 

process-related 
metals 
surficial process- 
nlated material 

none 

none 

process-related 
waste 

invcitigation- 
derived waste 



Table 2-5 
Rqdatiors for Handling and Disposal of b d a t s  Materials Encountered Onsite 

D A M  1 - 9 4 - M  
ESPsw-4 
April 1998 

Hazardous Mattrial 

Asbestos 

- 

Lead-tmsd paint 

Radford Anny Ammunition PLDt 
SWMU 68 a- ~ c p o n  

DdtFidDocrrmcnt 

Regulation 

40 CFR 763 Subpart G 

29 CFR 1910.1001 

29 CFR 1926.58 

40CFR61.150 

16VACZS-20-30 

18VAC15-20-330 

1 8 ~ ~ ~ 1 5 - 2 0 - 1 2 0  

1 WAC1 5-20-760 

18VAC15-20-860 

29 CFR 1926.62 

18VAC15-30460 

ntle 

Asbestos Abatement ProjccIs 

. - 

Standard for Waste Disposal for Manufacturing, Fabricating, 
Demolition. Renovation, and Spaying Operations 

- Notification and Pennit Fee 

Qualificaticm far Liccnsurc 

Asbestos Contnctor Responsibilities 

Remsha Training Course 

Project Monitor Training 

Methods of Cmpliaaee. Rcqhtrny Protection. and Protective 
Clothing andEquipment 

Initial Training Criteria for Supervisor for Target Housing. Su- 
pastrucnues. urd Public and Commercial Buildings 



Table 2-6 
llnndling and Disposal of Hazardous Materials 

CY 
1-F 
PPE 

I'olcs 

I4n)Icrs 

Rclnining wall 

I7ootcr fronr pump 

Decontamination 
sludge 

lJPE 

ctrhic yerd 
linear fcc~ 
personal prorcctivc cquipment 

wocd with crcosntc 

wood wit11 crcosotc 

cindcr hlnck 

non-rcinforccd 
concrele 
sludge and various 
sludge-covered 
rnatcrials 

n~iscclli~ncous iDW 

4 

4 

2 CY 

I CY 

1 55-gal. 
drum 

1 55-gnl. 
drum 

creosote 

creosote 

process-relaled 
mnlcrial 
proccss-relaled 
material 

invesrigation- 
derived waste 

invcstigalion- 
derived wnsle 

none 

none 

none 

none 

ossumtd similar 
to sludge in pipes 

nonc 

ins~nllation p l c  pile 

instnllation p l c  pile 

Construclion Debris 
Landfill 
Construction Dcbris 
Landfill 
Biological Treatment 
Plant (SWMU 10) 

off-site 

Possession rc~nined by 
RFAAP 
Possession rernined by 
RIZAAP 
Not sampled 

Not rrmplcd 

Chnractcri7~tion sample 
taken of sludge in steel 
pipe; RFAAP-approved 





3 J SUBSURFACE EVALUATION 
To statistically evaluate upgradient rrsults. sitc and upen- ' 

Background, confinnation. and contingency simples were diem soil data were cvlju~ed wing the Shapim and W11k 
collected and anslyred to evaluate subsurface conditions at W test to deltrmine thc diibulion of the data snt. Data 
the SWMU. Analytical results obtained from these urn- werr ttstcd using the Statistical Package for the Social 
plcs were used to establish I profile of nrbnviicc chine- Scienca (SPSSI at rhc 95% s i g n i f m a  I m l  (alpha - 
tcrinia and to substantiate site closurc. 0.05). 

23.1 Confirmation Sampla 

Twelve tcst pits were advanced kmPth the f m a  ASTs to 
determine if the subsurface mil bed kar dvnscty im- 
pacted by pmctts-rrlued metals bekw 4 feu bgr Tcst 
pits mre considered to k homogenous within 8' 8' 
by 4' sampling units. One cod- ample rad one 
duplicate sample was collcacd h m  eadr tea pil (rcfa to 
Figure 2-21. Each sample was colledcd f m  pproxi- 
mucty 4.0 to 5.0 feet bgs and was a d y z d  tor metab 
using Mtthods 6010,6020. and 7470 (maary) 

Vvirnccs from the Addendum Worlc Pkn uc # in 
Table 2-7. Data wtrc validated in wardma with Region 
I11 Modifications to rhe National Functional Guidelines 
(USEPA 1m). Data validation rrpom ue promtcd in 
Apptnd'u A. Raw analytical rcsub aft prrscnccd in A p  
pcndix 0. Analytical icsults are presented m Trblt 2 3  for 
each duplicate pair (AIB designations) Rcsrrtts are nun- 
m a r i d  in Table 2-9. 

23.2 Analysis of Background, Upgradiicnt r d  
Confirmation Samples 

A two-tailed vuiana Atio (F-mt) was performed to dc- 
m i n e  whether on-site and background vlvirnccr mrc 
similar for m i c  and cobalt data. Variances wae deter- 
mined to be similar f a  amnic but dissimilar for cobalr 
The amtailed pooled variana t-test & considered a p  
propriare to rat fm similarity buwccn on-rite and back- 
gmMd uscnic k l s .  The nowparametric Mann-Whitny 
test was used to tcs~ for sirnilsri~ bamtn on-site and 
background kvcls for cobrlt and kyUium 

Tcst pit conanmtions were determined to k withim bnck- 
ground concentdons for Mcnic rs evidenced from the 
talarlrted t-value (derived using the SYSTAT &it$ 
so- p r o m )  being less than thc critical t-valuc (&, 
1984). Similarly bayllium and cobalt test pit amcentra- 
tions w m  daamimd to be within background values 
based on b e  aku la td  test pit rmk sum (SYSTAT) king 
less than the akuW b - W h i t n c y  t a  statistic 
(Conom. 1980). 

Two conlingmcy sample were colkcted klow the tat 
pits in the northwest and southwest quadmu% The ram- 

In order to detamine if detected, met& wcrc rgaauP- p l a  wae colleaed fmm 8.0 to 8.5 f& bgs uiing a hand 
tivt of natudlysccumng b a c k g d  kvels. Test pit data auger. Contingaq samples wac not concacd under the 
were compared 10 upland backgrwnd kvcb ud upgndi- aorthcasl md southeast quadrants because gravd prohib- 
ent soil data ited auger advmama~~ The contingency sample from the 

northwest quadrant was analyzed for T A ~  me& to 
Upland soil samples were dctamined to be rqmcntative r n l u ~ e  the pomtial for frabcr subsurfefc miption. 
of facility-wide maal bockground conctnvrtiora Contingency sample results ate presented in ~ r b l c  2-10. 
1994). The upland soil samples wcrr collected fmm five The same three mcml~ (i.c. usenic. kyllium, and W t )  
loafions at Rkw. ~adrgmund comparison MIS were w m  daated o v a  their respective HBNs. A comparison to 
xlmed from the upper 95 paccn~ confidence hrcaval of upland background r r s u l ~  indicated t h a ~  contingency 
the background dataset. This value is equinlent to the sample metal ~ s u l t t  werr within background values. The 
mean i two standard deviations. Thesc m b  uc p* contingency sample c o n f d  that contaminants had not 
scnted in data tables 2-3.2-8, and 2-10 in the fwili-widt migrated deeper into d# subsurf= 
background column. 

Trbk 2-7 
Subsurface lnvdgationr 

hIodifiations from Sltopc Pnwntcd in Work Plao Addendum 

DACA3 I-W-0-006.1 1-14 IWFord Anny Ammunilion Plan1 

EsPSO8-I SWMU 68 Closure Repon 
April 1998 ~ r o n  fid ~ocumrnl 

bt ionak  for Changes 
Z pmplez were not collected due to auger refusal 
in gravel. 
Sample depths varied. 
1 s:unplc was ~ a l > z d  to cvduatc the potential 
for funher subsurfxc rnigntion. 

Performed 
2 m p l t s  

1 sample 
malyzcd 

I h m  
Contingency Samples 

Conlingmcy S m p l a  

Proposed 
4 wmpla 

contingal on 
confirmation 

tcsulu 



Table 2-8 
Analytical Results for  confirmation Soil SamplCs 

Page 1 of  4 

FACILITY-WIDE 

- Parsons. 1994 
K - Data i s  hinsed high. 
L Dnta i s  hiosccl low. 
PQL - Practical Quantitatlon Limit 
HRN - Health-Basd Number 
RDC - Risk-Rnwd Conccntrntlon 
SSI, - Sol1 Screening l r v c l  
1 - ttnN calculated (Dnmcs & Mnore. 1992) 
2 - EPA Rcsictcntinl Soil RI3C (USEPA, April 1997) 

3 - Office of Solid Waste (USEPA, April 1997) 
4 - No value glven for essential nutrients 
5 - laboratory reporting llmlt 
shading - values exceed HBN 
no - not applicable 
< - not detected above the detection limit shown 
nv - no value 
nc - chemical spcific properties are such that pathway is not a concern at any soil concentration 



Table 2-8 
Analytical Resalts for Confirmation Soil Sampler 

Page 2014 

FACILITY-WIDE 

- Pnrsons. 1994 , 

K - Dnta i n  hiased I~iglr. 
L - Dr~tn is hinscd low. 
PQI. - Pr~stical Qaentitntion Limit 
I II)N - I l a~ l t l~ - l l~~scd  Nunlhcr 
RBC - Risk-DnseJ Concentration 
SSI- - Soil Screening Ixvcl  
I - l lBN cnln~latcd (Dnnrcs A Mmre, 151112) 
2 - EPA Rcsidcnlic~l Soil RIIC IUSEPA. ~ ~ r i l  1997) 

3 - Orrice of Solld Waste (USEPA, April 1997) 
4 - No val~~e given for uscntlal nutrienrs 
5 - Inborntory reporting limit 
sllnding - values exceed l lnN 
na - not applicable 
< - not detccted above the detection limit shown 
nv - no val~~e 
nc - chemical specific properties an such that pathway is'not a concern at any soil concentration 

I 



Table 2-8 
Analytical Resr~lts for  Confirmation Soil Samples 

Page 3 o f  4 

FACILITY-WIDE 

- Pnnonr, 1994 
' K - Dntn i s  hiasd high. 
L - Data i s  hinsed low. 
I'QI. - Prilcticnl Qtlanlilnlion lairnil 
IiRN - Clealth-Bard Ni~mbcr 
RRC - Risk-Rased Concentralion 
SSL - Soil Screening Lcvel 
I - I lRN calctllnlcd (Dames & Moore. 1992) 
2 - EPA Residcnrinl Soil RDC (USEPA, April 1997) 

3 - Omce or Solid Wasfe (USEPA. April 1997) 
4 - No value given Tor essenrial nutrimrs 
5 - laboratory reporting limir 
shading - values exceed I IRN 
na - not applicable 
< - nor dcrcctcd above the derecrion limir shown 
nv - no value 
nc - chemical specific properties are such rhar pathway is nor a concern at any soil concenrrarion 



Table 2-8 
Analytical Results for Confirmation SOP Samples 

Page 4 of 4 

SAMPLING DATE 
FACILITY-WIDE 

.' 

/ 

* - Pnrsons, 1WJ , 

K - Data i s  hinsed high. 
1. - Dtitn I s  hinsccl low. 
FQL Prctlct~l Q~tnnti~i~tinn I-1mi1 
I IJBN - l lenlth-JBnsnl N~tmher 
RIaC - Risk-l#escd Conccntrnticrn 
SSL - Soil Screening Level 
I - tIBN calr~~lnted (Dnmes & Moore, 1W2) 
2 - EPA Rcsi(kntiul Soil RBC (USEPA. April 1997) 

3 - OMce of Solid Wade (USEPA. Aprll 1997) 
4 - No value ~ i v e n  far essential nutrients 
5 - laboratory reporting limit 
shadlng - vrluer cxcced I IBN 
na - not applicable 
< - not detected above the detection llmlt shown 
nv - no value 
nc - chemical specific properties arc such that pathway ir not a concern at any mil conccntmtion 



Te bl'e 2-9 
Confirmation Sample Summary 

Tllis tnhlc s~~mmnrizcs data presented in Table 2-8, 
- Avrmgcs werc computed wilL detection limit values Tor nondetects 

nn - not npplicnhlc 



Table 2-10 
Annlytlcal Ruults for Contingency Sol1 Samples 

FACILITY-WIDE 

-.--- 

. . - Parsons, 1994 
POL - Practical Qeanlitntion Limit 
I II1N - 1 IcnllL-Dwccl N u m k  
1tI1C - Rlsk-llased Concentrntlon 
SSL - Soil Scmning Level 
I - I.ll3N calculntcd (Darncs & Moore, 1992) 
2 - EPA Residential Soil RDC (USEPA.l\pril 19'97) 
3 - Ollicc of Solid Wasl (USEPA, April 197)  

4 -No value given for wcntial nutrients 
5 - lahorntory rcportlng llmlt 
shading - values excced HDN 
na - not applicable 
< - not detected above the detection limil shown 
nv - no value 
nc chemical specific ppropcrtics arc such rhar pathway is not a concern at any soil conccntntlon 



23.4 Contamiraut Migration from 
Soil to Groundwater 

The potrntial,migration of soil contaminants to groundwa 
tcr was evaluakd for subsurface soil sample rcruhs. Con- 
taminant migration 6rom soil to groundwater is asumcd to 
consist of a two-sage procis. Step 1 would involve the 
release of contamination in the soil leachate, .ad Stcp 2 is 
the transport of the contaminant through shufztce soil 
and aquifcr to a receptor well (USEPA, 1996). 

Soil Screening Guidance is a tool developed by USEPA to 
standardize and accelerate the evaluation of contamiuatcd 
soils at National hioritics List (WL) s i t s  with rnticipated 
future residential land use scenarios. Althwgb the RFAAP 
-in Manufacturing facility is not inchdcd on the NPL 
and the future land UK scenario is indusbial, EPA Region 
111 (RCRA) recommended the use of gmaic sail #rrcning 
levels (SSLs) to evaluate the potential f a  ingdon of 
c o n t a m i d  groundwater cawd by .migration of am- 
taminants through soil to an underlying potable aquifer. 

Althougb the application of SSLs during the site invcstiga- 
tion is not mandatory, USEPA recommauls SSL use to 
dacrmiDe areas not requiring additional Fedcnl d m  
The Soil Saaning Guidance encourages the use of site 
@fie guidance, but has dcfmed generic SSLj f a  rite 
with limited data These generic SSLs uc &signed to be 
protective of most site conditions and arc M o r e  inha- 
mtly conservative. 

Gmtric S 

DACAj l-W-DM)6J 2-2 1 Radford Anny Ammunition P l a u  
ESPSDS-4 SWMU 68 Clonvlc Repon 
April I998 DrjR Final & a t  



3.1 SUMMARY OF INVESTIGATION RE!NLTS 

During thii investigation, inalyticd results were obtained 
fa upgradient soil samples, test pit confirmation sampler. 
and a subsurface contingency sample. Upgradient soil 
sampla, both surface and subsurface collected from 
the Braddock IAUUII from near-upgradient, far-upgredient. 
and cross-grodient locations. Metal concentrations from 
far-upgradient samples wae consistent with concentrations 
in near-upgradient samples. A comparison between facility- 
wide ad site-specific background levels demonseated r 
positive correlation (refer to Table 2-3). Concentrations in 
cross-gradient samples wae also consistent with near- 
upgrrdicnt samples. thereby drmonmatin~ cross-gradient 
migration had not occuxrcd. 

A sludge sample (68SLUDGE) was coUcctal  h m  the 
feeder pipes to the former A S S .  The d u d p  was assumed 
to be nprescntative of pioccrs-related mmls that would be 
found at the site. The sample was analyzed for TAL d s  
and pH, and was folmd to amtain high amcentdm of 
arsenic. lead, chromium, imn, md nickel. To dctamhe if 
process-related metals had impPaed the soil bmeath the 
former ASTs, 12 test pits wen advanced and confinnation 
sunples wac collected and analyzed f a  TAL md.lr. 

..>:y. 
I !  - A comparison of conCIrxnatioa results to upland back- 

!.! - ground conanbations parsons, 1994) danorutnted that 
the confinnation sample &ts wat not significantly 
greata than facility-wide backpund canan tdohs  (Refa 
lo Table 2-8). 

Figure 3-1 presents a u o s s  d o n  of the SWMU and u p  
gradient arca showing relative sample locations and repre- 
sentative sample results exceeding HBNs. The cross sec- 
tion suggests the likely pathway for migration of proass- 
dated metals from the ASTs into the subsurface soil, and 
induda . u p m a t  values for comparison. The figure 
demonstretes that mignuion is not indicated by the sample 
d t s .  

Analysis of confirmation samples a& their camparison 
with the background valuer have resulted in a more com- 
plctc pi- of d s  disuibution at and around SWMU 
68. The distribution of metals demonstrates that re& 
d s .  including d c ,  bayllium, and cobalt.' are natu- 
nlly-occming at concentrations that o t d  their HBNs. 
Tht data also supports the conclusion that previous SWMU 
proass-related rctivitia have not impacted subsurfaa 
conditions. 

Based on the results of this investigation, no furtha action 
is ncommcndcd for this site Subsurface results were dc- 
lamined 10 be below the levels of conam. Thc potential 
sources of contamination have been   moved and disposed 
of at p m j d  cost and ahead of schedule utpeftatims 
(Figure 3-2). The site w.s re-graded to complement the 
natural terrain of the surrounding rrea and was seeded with 
orchard grass and clover. a ground cova palatable to the 
resident dea population. Site conditions at SWMU 68 do 
not posc a threat to h u m  h d t h  or the surrounding envi- 
ronment. 

DACA3 1 -94-D-0064 3- 1 W o r d  Army Ammunition Plmt 
ESPSCdI-4 SWMU 68 Clorme Repon 
Apri) 1998 D M  Fid Docoment 
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Note: 
All analytes that exceed HBNs are shown. 
All concentrations are In MgKg. 
Sample 68SS01 was collected during the VI ' 

(Dames & Moore, . 1092). . 

U.S. ARMY ENVIRONMENTAL CENTER 
COnlRACT NO. DAM!- FlGURE 31 

ICF KAISER 2' : 3 E w O h  P m  
CW-CI?C>, W;. 21040 

ENOINEERS frrc) srl-s>m 
CROSS $ E r n  OF 
SAMPLE RESWS 

. HEPMD I ~ W  w 1 88228 
cnterm Uf K: grg w. 
oAfg ocriw7 CROSSSEC - h 
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APPENDIX A 

DATA VALIDATION REPORTS 



ICF Kalser engineers, Inc. cc. 21 13 Emmorton Fti& Road, Sulte 100 

s !! Edgewood. Maryland 2 1040 
410/612-6350 i0 410/612-6351 
httpv'~Jdkaiser.com 

MEMORANDUM 

TO: Davida Tnunbo 

FROM: Eric Malmk 

SUBJECT: Radfad Army Ammunition Plat Dam Validatiaa - Inorganic 
Quantum Prqjar t: 094277 

DATE: October 1.1997 

Tbe purpose of this mernomndum is to present the data validation report f a  samples collected at the R d f d  Army 
Ammunition Plant on 7i241P7. Samples wen analyzed far inorganic TAL compounds (exap cymide) using EPA 
SW846 methods 6010A, 6010 modified. and 7471. A toul6 soil samples were uulyzed. 'Ihe field sample Ws) 

->  
;,-a - - \ - 

The data was reviewed by Eric Malarck and validated using a combination of method-specific a i t a i a  md the 
USEPA Region III Modifications to the N a c i d  Functional Guidelines f a  Inqaaic LhUa Review. Table 1 incluck 
the parameters evaluated. Data associated with parameters that did not comply with quality mtrol specifications and 
directly impacted project data have been qurrlifd in accordance with USEPA Region III rpecificdonz, 

Table 1. Labaamy Pcrfomance Cri* - - 

The quality of data collected in support of this sampling activity is considered acceptable. 

Aaaduncnts 
cc: Samar Khorny (wlo atuchmcnts) 

Roject File 



ARMY AMMUNITION VALIDATION REPORT 
INORGANIC REVIEW 

094277 

I. HOLDING TIMES AND PRESERVATION 

Holding time criteria: 28 days for mercury and 180 days for all other metals. The dates anddmes were 
compared between the sample collection and laboratory analysis. All .. criteria - were met. 

Preservation: Cool, 4" C for all soil metals. No discrepancies were noted. . 

11. INITIAL AND CONTINUING CALIBRATION 

Bench aad run summary sheets wae  reviewed to determine whether calibration was p d d  at the beginning of 
sample analysis and at a frequency of 10% or every two hours using the following criteria Mercury analysis was 
performed on 7131/97,18 metals on 7/31/97, and the Trace 1 8  metals on 8/1/97. The trace metals were ~ b ,  As, 
Be, Co, and TI. The camlation coefficient for the mercury wasO.9999. All criteria were m a  

1 8 .  1- blank Hg: 1- blank 
5 - standards (H .995)  1 - standard 

Percent recoveries far initial and continuing calibration w m  reviewed and determined to be in compliance with 
control limits: mercury (80- 120); and metals (90- 1 10). All criteria wen met. 

The CRDL standards were evaluated using the following criteria: 

CRI- CRDL f a  1 8  
Concentration at 2 times CRDL a IDL for all analytes (except Al, Ba. Ca, Fe, Mg, Na. and K) 
Frequency: beginning and at end of sample nm or a minimum of twice pa 8 born 
Recovery: 90-1109b 

CRA-CRDLfaAA 
Concentration qual to CRDL or IDL 
Frequency: Beginning of each sample run 
Recovery: 90-1 10% 

All criteria were met with the exception of the CRI-CRDL frequency. The CRI-CRDL was analyzed only at the 
beginning of tbe analytical nm. There is no action per USEPA region DI guidelines, and the data should not be 
qualified. 

IU. BLANKANALYSIS 

The following analytes were detected in associated blanks and sample d t s  art qualified "B" as follows: 

Soil 94277-2,4& Soil 94277-3,5,7 
Analyte Concentration (ug) Qllalii less than Conctotrption (ug) Qualify ltss than 
A1 320 323 
Sb 9.5 17 
As 265 
Ba 295 
Be 395 

, -. 
1 

I 

1 Sample Dam Group HE44277 



SOU 94277-2,4,6 Soil 94277-3$,7 
Analytt Concentration (ug) Qualifi less tban Connntrrrtion (ug) Quality less than 
Cd 205 
Ca 320 1195 
Cr 20.5 9.85 
Co 6.8 
Cu 15 
Fe 140 278 
Mg 373 
h4n 9.85 
& 115 40 
4 7.75 7 .  
Na 1245 
n 4 2  16.05 
Za 6.25 109 

'Ibe sample had concentrations exceeding the 5X maximum blank criteria, or lets than the mpming limit (RL). No 
qualification is required. 

IV. ICPINTEIWERENCECHECK 

Pufoimed to verify interclement and background d o n  factors. Run at beginning and end of each sample 
analysis run. Control limit (80.120%). 

Analytes in ICSAB - analytes mixed with interfercnts 
Ag, As, Cd, N i  Pb, Sb, Se, Zn (1.0 mgh) 
Ba, Be, Co. Cr, Cu. V. Mn (05 mgh) 
~ a .  K n (10 mgh) 

All criteria were met. 

V. MATRIX SPIKE SAMPLE ANALYSIS - - 

Spike mwvcries must be within 8@120%, with the exception of samples that have concentrations exceeding the 
spike concenlration by a factor of four or more. When matrix spike recovery limits are not met, a post-digestion 
spike must be performed at twice the sample concentration or CRDL, whichever is greater. 'Lhis does not apply to 
d v a  or macmy. 

Pertaining to samples 94277-2.4.6, sample 094277-04 was used as laboratory matrix spike and matrix spike 
duplicate sample. AU criteria wen met except for the foIlowing elements out of control: Sb and Cr. Post digestion 
spikes wen not analyzed for the failing spiked samples. Sample results with failing spikes low (Sb) were qualified 
as 2" and "K" for high (Cr). 

Pertaining to samples 94277-3.5.7. sample 09425842 was used as laboratory matrix spike and matrix spike 
duplicate sample. All uitaia w e n  met except for the following elements out of control: Sb, Ca, Mg, and Cr. Post 
digestion spikes wae not analyzed far the failing spiked samples. Sample results with failing s p k  low (Sb. Ca) 
were qualifibd as 2" and "K" for high (Cr). 

2 Sample Data Group -277 



M. LABORATORY CONTROL SAMPLES 

All aqueous U3S results must fall within the control limits of 80-120%, with the exception of Sb and Ag. 
All solid LCS results must fall within the established limits. 

The sotid LCS results we& in control. 

VII. DUPLICATE SAMPLE ANALYSIS .. - 

A control limit of 2 2 times CRDL for soil for values less then 5 times CRDL. 
A control Iimit of 35% solid RPD is used for sampk values >5 times the CRDL. 

The laboratory did not perform a sampIe duplicate as q u i d  in Section 8 of SW846 6010A. The laboratory 
performed a matrix spike duplicate for precision evaluation. 

Soil: all analytes wae within 35% RPD. 

W. ICP SERIAL DILUTION 

Conantration in sample is a factor of 50 above DL. An analysis of a Cfold dilution should agree within 10% 
diffaeaa of the original result. 

'Ihe serial dilution was only analyzed for sample 94277-04 in-the 8/1/97 ICP run for the I B  metals, except K, Cr, 
and Na. Tbe serial dilution passed the set criteria of<1046 difference between the initial and diluted values. No other 
run had serial dilutions perfarmed on 94277. 

M. CALCULATION VERIFICATION 

'Ihe following calculations werc performed for verification: 

Sample ID Analyte Raw Data (mg/L) Amt Dig.(g) Final Vol. (L.) % Solids Vdut(mg/Lg) Rp Value (m%kO) 

where: 

mglkg = ((mgL*lOOO)*(FinaI Volume L)) / ((Amount Digested g)*(Peroent Solids/100)) 

. *Al taken from ICP run dated 7/31/97 and Co taken fram eace ICP run 811E97. 

3 Sample Data Group -277 



ICF Kalser Englnesrs, Inc. 
21 13 h o r r o a  Park Road. Sulte 100 
Edgewood. Maryland 2 1040 
410/812-8350 Fax 410/6128351 
hnpd/wwwJcikaLer.com 

TO: D a v h  T m b o  

FROM: Eric Malarck 

SUBJEn: R a d f d  Anny Ammunition Plant Data Validation - Inagrnic 
Quantum Project R 094258 

DATE: October 1.1997 

Tbt papo~t of this memorandum is  to present the darn validation reportfor sample(s) collected at the Radford Army 
Ammunition Plant 00 7123197. Samples wae analyzed f a  inorpic TAL compounds (except cymide) using EPA 
SW846 methods 6010A. aad 7471. A total of 18 roil samples wae analyzed Tbc field sample U s )  arc: 

Thc darn was reviewed by Eric Maluek and validated using a combination of method-specific criteria and USEPA 
Region III Modifications to the National Functional Guidelines for Inorganic Data Review. Table 1 includes the 
pammctcrs evaluated. Data associated with parameters that did not comply with quality control specifications and 
d i y  impacted projea data have been qualified in ~ o r d a n ~ ~  with USEPA Region Ill specifications 

- - 

Table 1. Ubmtory Perfosrnana Critch 

The quaiity of data c o l l d  in support of this sampling activity is a m d u c d  acceptable. 

. . Aaachmmts 
cc: S a m  Klnnuy (w/o ~ h m a r t s )  

h Project Rk 



ARMY AMMUNITION VALIDATION REPORT 
INORGANlC REMEW 

0942SS 

I. HOLDING TIMES AND PRESERVATION 

Holding time criteria. 28 days for mercury and 180 days for d l  other metals. The dates and times were 
compand between the sample collection and laboratory analysis. All,.qiteria weie met, 

Preservation: Cool, 4" C f a  d l  soil metals. No discrepancia were noted. 

11. INITIAL AND CONTINUING CALIBRATION 

Bench and run summary sheets were reviewed to determine whetber cali'bration' was puformed at the beginning of 
sample analysis and at a frequency of 10% or every two hours using the following criteria Mercury analysis'was 
performed on 7/28/97. and the 1 8  metals on 7/28/97 and 7/29/97. The correlation coefficient for the mercury was 
0.9999. AU criteria were met 

1 8 :  1- blank Hg: 1 - blank 
1 - standard 5 - standards (H .995)  

Percent recoveries for initial and continuing calibration wae reviewed and determined to be in compliance with 
control limits: mercury (80-120); and metals (90-1 10). All criteria were met, 

The CRDL standards were evaluated using the following criteria: 

CRI- CRDL for ICP 
Concentration at 2 times CRDL or IDL for all analyts (except Al, Ba, Ca, Fe, Mg, Na, and K) 
Fnquency: beginning and at end of sample run or a minimum of twice per 8 hours 
Recovery: 90-110% 

CRA-CRDLforAA 
Concentration qua1 to CRDL or IDL 
Frequency: Beginning of each sample run 
Recovery: 90-110% 

All criteria wae met with the exception of the CRI-CRDL frequency. The CRI-CRDL was analyzed only at the 
beginning of the analytical run. ?bere is no action per USEPA region IIX guidelines, and the data should not be 
qualified. 

DL BLANK ANALYSIS 

The following analytes were detected in associated blanks and sample results are qualified "Bn as follows: 

Soil 94258-2 to -19 
Analyte Concentration (ug) Qualify less than 
A1 2683 
Ca 1195 
Cr 11 
Cu 235  
Fe 278 

1 Sample Data Group HI94258 



--. Soil WZS8-2 to -19 
Andvte Concentration (ug) Qualify less than 
Mg 145 

The sample had concentrations exceeding the SX maximum blank cri&a, or less than the reporting limit (RL). NO 
qualification is required. 

N. I 8  INTERFERENCE CHECK 

Performed to verify in ta lemat  and background c o d a n  h r s .  Run at beginning and end of each sample 
analysis run. Conml limit (80-120%). 

Analytes in ICSA - interferents All Ca, Mg a! 500 mgh; Fe at 200 m g h  

Analytes in ICSAB - analytes mixed with interfgqlts 
Ag, As, Cd, Ni, Pb, Sb, Se, Zn (1.0 mgh) 
Ba, Be, Co, Cr, Cu, V, Mn (0.5 m e )  
Na, Kn ( l Q m 6 )  

All criteria wae met 

,?s?;> V. MATRIX SPIKE SAMPLE ANALYSIS 
(;. ..!':-: ..:: 

.I ,- Spike recoveries must be within 80-12096, with the exception of samples that have concentrations exceeding the 
spike concentration by a factor of four or more. Whea matrix spike recovvy limits are not met, a postdigestion 
spike must be performed at twice the sample concentration or CRDL, whichever is greater. lbis dots not apply to 
silver or mercury. 

Pertaining to samples 94258-2 to -19, sample 094258-02 was used as labonNny matrix spike and matrix spike - 
duplicate sample. All criteria were met except for the following elements out of conml: Sb, Ca, Mg, and Cr. Post 
digestion spikes wen not analyzed for the failing spiked samples. Sample results with failing spikes low (Sb, Ca) 
wcre qualied as "L" and "K" for high (0). 

VI. LABORATORY CONTROL SAMPLES 

A11 aqueous LCS d t s  must fall within the conml limits of W120%, with the exception of Sb and Ag. 
-All solid LCS results must fall within the established limits. 

The solid LCS results were in control. 

VII. DUPLICATE SAMPLE ANALYSIS 

A control limit of + 2 times CRDL for soil for values less then 5 times CRDL. 
A control l i t  of 35% solid RPD is used for sample values >5 times the CRDL. 

'Lhe laboratory did not perform a sample duplicate as rquircd in Section 8 of SW846 6010A 'Ibe labor8tay 
performed a matrix spike duplicate f a  precision evaluation. . 

. - 
Soil: all d y t e s  were within 35% RPD. 

2 Sampk Data Group M 2 5 8  



vm. ICP SERIAL DXLUTION 

Concentration in sample is a factor of 50 above IDL. An analysis of a 4-fold dilution should agree within 105% 
difference of the original result. 

The serial dilution was only analyzed foi samplt 94258-02'in the 7/28/97 and 7/29/97 ICP runs. Tht serial dilution 
passed the set criteria of 4096  difference between the initial and diluted values. 

lX. CALCULATION VERIFICATION 

The following calculations were perfmed for verification: 

Sample ID Anal* Raw Data (mgh) Amt Dig.(& Final Vol. Q 96 Solids C.lc. VJWmslkg) Rp Vdue (@kg) 

mgkg = ((mgh* 1000)*(Final Volume L)) / ((Amount Digested g)*(Perctnt Solids~100)) 

*K taken from ICP nm 7/29/97 and Mn taken from ICP run 7/28/97. 

3 Sample Data Group W94258 



ICF Kalser Engineers, Inc. 
2 1 13 h o r l o n  Park Road, Saite 100 

, Edgewood, Maryland 21040 
410/612-6350 Fax 4 10/612-6351 
httpJ/wwW.icikelser.com 

MEMORANDUM 

TO: Davida Trurnbo 

FROM: Eric Malank 

SUBJEm Radford Army Ammunition Plant Dam Validation - Inorganic 

DATE: October 1. 1997 

'Ibe purpose of this memorandum is to present the dau validation report for sampIes collected a! the W o r d  Army 
Ammunition Plant on 7123197. 'Ihe snmples were d* for inorganic TAL compounds (except cymide) using 
EPA SW846 methods 6010A. 6010 aad 7471. A t d  of 1 water sample and 12 soil samples were andyted. Tht 
field sample ID(s) arc: 

The data was reviewed by Eric Malarck and validated using a combination of method-specific criteria and USEPA 
Region IIi Modifications to the National Functional Guidelines for Inorganic Data Review. Table I klucks the 
parameters evaluated. Data associated with parameters that did not comply with quality control specifications and 
directly impacted project data have been qualified in lyccordance with USEPA Region III specifications. 

Table 1. Laboratory Pafonnance Crilcria 

'I~Ic quality of data collected in support of this sampling activity is considabd acceptable. 



ARMY AMMUNITION VALIDATION REPORT 
INORGANIC REMEW 

094167 

I. HOLDING TIMES AND PRESERVATION 

Holding time criteria: 28 days for mercury and 180 days for all other metals. The dam and times were 
compared between the sample collection and laboratory analysis. AIl criteria were met 

Preservation: Cool, 4' C for d soil metals. No discrepancies were noted. 

II. INITIAL AND CONTINUING CALIBRATION 

Bench and run summary she& were reviewed to detamim whether calibration was performed at the beginning of 
sample analysis and at a frequency of 10% or every two hours using the following criteria Mercury analysis was 
performed on 8/8/97. I 8  metals on 8/13/97. and the Trace ICP metals on 8/14/97. The trace metals were Sb, As, 
Be. Co. and Tl. The comlation co&cient for the mercury was 0996!5. AII criteria were met 

18 :  1- blank Hg: 1 -blank 
1 - standard 5 - standarch (m.995) 

Percent recoveries for initial and continuing calibration were reviewed and dewmined to be in compliance with 
control limiu: mercury (80-120); and metals (90-1 10). All criteria were met 

The CRDL standards were evaluated ping the following criteria: 

CRI- CRDL for ICP 
Concentration at 2 times CRDL or IDL for all analytes (exapt Al. Ba, Ca, Fe, Mg, Na, and K) 
Fnquency: beginning and at end of sample run or a minimum of twice per 8 hours 
Recowry: w11096 

CRA-CRDLforAA 
Concentration qua1 to O L  or IDL 
Frequency: Beginning of each sample run 
Recovery: w11096 

All criteria were met with tfie exception of the CRI-CRDL hqueocy. l 3 e  CRI-CRDL was analyzed only at the 
beginning of the analytical run. There is no action per USEPA region EX guidelines. and the data should not be 
qualified. 

III. BLANK ANALYSIS 

The following analytes were detected in associated blanks and sample results are qualified "B" as follows: 

Soil 09416742 to -13 
Ana1yt.e Concentration (ud Quali&lcssLhrp 
Ba 1.8 

1 Sample Data Group 1#)94 167 



,F1 ( I$-% Soil 094167-02 to -13 
' Analyk Concentration (ug) Qualify lesr than 

Mg 136.5 

The sample had concentrations exceeding the 5X maximum blank criteria or less than the rcpoxting limit (RL). No 
qualification is required 

N. I 8  INTERFERENCE CHECK 

Performed to verify intuekment and background c o d o n  factors. Run at beginning and errd of each sampk 
analysis ram. Control limit (80- 120%). 

Analytcs in ICSA - intcrfercnts Al, Ca, Mg at 500 w, Fe at 200 m g h  

Analytes in ICSAB - analytes mixed with intufcrcnts 
Ag, As, Cd, Ni, Pb, Sb, Se, Zn (1.0 mgL) 
Ba Be, Co, Cr, CU, V, Mn (0.5 m@) 
Na K n (10 m a )  

All criteria were mtt. 

[<.Tk' 
I .. V. MATRIX SPII[CE SAMPLE ANALYSIS 

Spike recovaiez must be within 80- 120%. with the exception of samples that have conar~trations exceeding the 
spike concentration by a factor of four or more. Wben matrix spike recovery limits arc not met, a post-digestion 
spike must be performed at twice the sample conaneotion or CRDL, whichever is greater. This does nM apply to 
silver or rnmmy. 

Sample 0941 67-02 was used as laboratory matrix spilce and matrix spike duplicate sample. AU criteria were met 
except for the following elements out of control: Sb, Cd, Ca, Mg,, K, and Zn. Past digestion spilres uexe not 
analyzed for the failing spiked samples. Sample results with failing spikes low (Sb, Cd, Ca and Za ) wac qualified , - 
as "L". 

M. LABORATORY CONTROL SAMPLES 

All aqueous LCS results must fall within the control limits of 80-1209b. with the exception of Sb and Ag. 
AU solid IXS results must fall within the established limits. 

The solid tCS resulu were in control. 

MI. DUPLICATE SAMPLE ANALYSIS 

A control limit of + 2 times CRDL for soil for values l a s  then 5 times CRDL. 
A control limit of 35% solid RPD is used for sample values >S times the CRDL. 

I :. - The laboratory did not perfom a sample duplicate 8s required in Section 8 of SW&k M6010A. The labolatory 
paformed a manix s p h  duplicate for precision cvduation. 

2 Sample Data Group lY094 167 



Soil: all analytes wen within 35%. 

MU. ICP SERIAL DILUTION 

Concentration in sample b a factor of 50 above IbL. An analysis of a Cfold dilution should agree within 10% 
difference of the original result. 

The serial dilution was analyzed for sample 94167-02 in the 8/13/97 I C F N D  for the ICP metals Al, Ba, Cd, Ca, Cr, 
Cu, Fe, Pb, Mg, Ma, Ni, K, De, Ag, Na, V, and Zn. The trace 1 8  8/14/97 had a serial dilution analyzed for sample 
9416742 for As, Sb., Tl, Co, and Be. The skaI dilution passed the set criteria of 4 0 %  differewe between the 
initial and diluted values. 

IX. CALCULATION VERIFICATION 

Tbe following calculations were performed f a  vaification: 

Sample ID Analyte Raw Data (rngL) Amt Dig.&) Final Vol. (L) % Solids ~ ~ v ~ w W W '  ~&v.luc (wW 

mgkg = ((mg/L*1000)*(Final Volume L)) / ((Amount Digested g)*(Percent Solidsl100)) 

*A1 taken from ICP run dated 8/13/97 and Co taken from trace ICP run 8/14/97. 

3 Sample Data Group 5#)94 167 . 



+ ICF KAISER 
ICF Kaiser Engtneers. Inc. 
2 1 13 Ernmonon hrh Road, Salte 100 ! u ,. Edgewood, MaryfaPd 21 040 
410/6126350 Wx41W6124351 
h U p . J / w w w . t ~ . c o m  

MEMORANDUM 

TO: Davida Trurnbo 

FROM: Eric Malarek 

SUBJECI': Radfurd h y  Ammunition Plant Data Validation - Inorganic 
Quanterra Project f: 0943% 

DATE: October 1,1997 

?be puxposc of this memorndurn is to present the data validation report for sample 68SBOl collected at the R d f d  
Amy Ammunition Plant on 7/2/97. The samples was malyzed.for inorganic TAL compounds (except cyanide) 
using EPA SW846 methods 6010A, 6010 modifred, and 7471. A total 1 soil sample was analyzed. Thc field sampk 
mix 

;\j\ - 
'Ihe data was reviewed by Eric Malsrek and validated using a combination of method-specific criteria and the 
USEPA Region II1 Modifications to the National Functional Guidelines f a  Inorganic Data Review. Table 1 includes 
the parameters evaluated. Data associated with parametas that did not comply with quality control specifications 
and directly impacted project data have been qualified in accordance with USEPA Region III specifications. 

Table 1. Laboratory Performance Criteria 

The quality of data collected in sup* of this sampling activity is considered acceptable. . 

a: Samar Khouq (wlo snacbmcnts) 
.. - Project file 



ARMY AMMUNITION VALIDATION REPORT 
INORGANIC REVIEW 

094396 

I. HOLDING TIMES AND PRESERVATION 

Holding time criteria: 28 days for mercury and 180 days for all other metals. The dates and times were 
compared between the sample collection and laboratory analysis. AIl.cyiteria were met. 

Presmation: Cool, 4 O  C for all soil metals. The project receipt checklist indicated that the sample lemperature 
had exceeded the preservation guidelines of 4 f 2 O  C. No actual temperature was recorded. Please note that this 
was a contingency sample, and may not be impactal by the temperature deviation. 

IL INITLAL AND CONTINUING CALIBRATION 

Bench and run summary sheets were reviewed to determine whether calibration was performed at the beginning of 
sample analysis and at a fraquency of 10% or every two hours using the following criteria Mercury analysis was 
performed on 8/13/97,18 metals on 8/14/97, and the Trace ICP metals on 8/18/97. The trace metals were Sb, As, 
Be, Co, and TI. The cornlation coefficient for the mercury was 0.9998. All criteria were met. 

18: 1- blank Hg: I - blank 
1 - standard 5 - standards (H.995) 

Percent recoveries for initial and continuing calibration were reviewed and determined to be in compIiana with 
conml limits: mercury (80-120); and metals (90-1 10). All criteria were met. 

The CRDL standards were evaluated using the following criteria: 

CRI- CRDL for 1 8  
Concentration at 2 times CRDL or IDL for all analytes (except Al, Ba, Ca, Fe. Mg, Na, and K) 
~kqucncy: beginning and at end of sample run or a minimum of twice pa 8 hours . 
Recovery: 90-11096 

CRA-CRDLforM 
Concenuation equal to CRDL w IDL 
Frequency: Beginning of each sample run 
Recovery: 90-1 10% 

All criteria were met with the exception of the CRI-CRDL frequency. The CRI-CRDL was analyzed only at the 
beginning of the analytical run. lhen is no action pa USEPA region III guidelines. and the data should not be 
qualified. 

ITI. BLANKANALYSIS 

The following analytes were detected in associated blanks: 

Soil 094396-01 
Concentration (RE) Qunlifg less than 

A1 180 
Ba 25.0 
Be 1.90 

I Sample Data Group M 3 %  
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*,-p Soil 

\. Analytc Concentration (ug) Qualif'y less than 
Cd 20.0 
Ca 
Cr 
Cu 
Fe 
F'b 
Ma 
K 
Se 
As 
Na 
n 
v 
a 

'Ihe sample had conccniraljons exceeding the 5X maximum blank criteria, or less than the teporting limit (RL). No 
qualification is required. 

N. ICP INTERFERENCE CHECK 

Performed to verify interelement and background correction facton. Run at beginning and end of each sample 
analysis run. Control Limit (80- 120%). 

Analytcs in ICSA - inmfcrcnts Al, Ca. Mg at 500 mgh; Fc at 200 mgh 

Analytes in ICSAB - analytes mixed with interfercnts 
Ag, As, Cd, Ni, Pb, Sb, Se, Zn (1.0 mgh) 
Ba, Be, Co, Cr, Cu. V, Mn (05 mg&) 
Na, K, n (10 m a )  

All criteria wen met 

V. MATRIX SPIKE SAMPLE ANALYSIS 

Spike recoveries must be within 80-120%. with the exception of samples that have concentrations exceeding the 
spike concentmion by a factor of four or more. When matrix spike tecovay limits are not met, a post-digestion 
spike must be performed at twice the sample concentration or CRDL, whichever is greater. This does not apply to 
silver or mcmny. 

Sample 094392-08 was used as the laborslory matrix spike and matrix spike duplicate sample. This was not a 1CF 
Kaisw sample. All criteria were met except for the following elements that wtn out of control: Sb, Cd, 0, N b  and 
V. Post digestion spikes w m  not analyzed for the failing spiked samples. Although the criteria was not met , it is 
my professional judjement that ICF Kaiser sample was not effected being that the ICF Kaiser sample was not spiked 

VL LABORATORY CONTROL SAMPLES 

All aqueous LCS results must fdl within the control limits of 80- 120%. with the exception of Sb and Ag. 
AU solid LCS d t s  must fall within established limits. 

, . - > 

'> 
Both aqueous and solid LCS results were in control. 

% - 
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VII. DUPLICATE SAMPLE ANALYSIS 

A control limit of + 2 times CRDL for soil for values less then 5 times CRDL. 
A control limit of 35% solid RPD is used for sample values >5 times the CRDL. 

?he laboratory did not perform a sample duplicate as requid in Section 8 of SW846 6010A. The laboratory 
performed a mamx spike duplicate for precision evaluation. 

Soil: all analytes were within 35%. .. - 

VIII. ICP SERIAL DILUTION i 

Concentration in sample is a factor of 50 above IDL. An analysis of a 4-fold dilution should agree within 10% 
difference of the ongind result. 

'Ihe serial dilution was not analyzed for the 8/14/97 ICP nm on the ICF sample. The trace ICP 8/18/97 had astrial 
dilution analyzed for sample 9439601 for Co. The serial dilution passed the set criteria of ~ 1 0 %  difference between 
the initial and diluted values. . 

M. CALCULATION VERIFlCATION 

?he following calculations w a t  performed for verification: 

Sample ID Analyte Raw Data (ma) Amt Dig.(g) Final Vol. Q 5% Solids Ck. V W W W  Rpt. Value (ma&) 

943S01 V* 
94396-01 Co* 

where: 

mglkg = ((mg/L*l000)*~inal Volume L)) 1 ((Amount Digested g)*(Percent Solidd100)) 

*V taken from ICP ND dated 8/14/97 and Co taken b r n  aace ICP run 8/18/97. 

3 Sample Data Group #0943% 
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APPENDIX B 
ANALYTICAL RESULTS (cont'd.) 

I SAMPLE ID I ANALYSES 
- - 

1 VALIDATED I p z I  



-. (.p. I C P  Scan 
F 

( s o i l )  

C l i e n t  Name: I C F  K a i s e r  Engineers, Lnc. 
C I  i e n t  ID: 688KSS01 (0.0,68BK01 ,BORE,) 
Lab ID:  094167-0006-SA 
Matr ix :  SOIL Sampled: 15 JUL 97 - Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared : See Be1 ow. Analyzed: See Below 

Dry Weight Re o r t i n g  A n a l y t i c a l  Prepared Analyzed 
Parameter Resu l t  Un i t s  timi t Method Date Date 

A1 umi num 11800 W / k g  12.2 60 10A 11 AUG 97 13 AUG 97 
Antimony ND  kg 0.61 6010Mod i f i ed  1 1 A U G 9 7  14AUG97 
Arsenic 4.4 m9/k9 0.61 6010 M o d i f i e d  11 AUG 97 14 AUG 97 
Barium 78.2 mg/k9 1.2 6010A 11 AUG 97 13 AUG 97 
Bery l  1 i urn 0.63 ' mg/kg 0.12 6010 Mod i f i ed  11 AUG 97 14 AUG 97 
Cadmi um ND %/kg 0.61 6010A 11 AUG 97 13 AUG 97 
Ca\ c i  urn 1540 mg/k9 60.9 6010A 11 AUG 97 13 AUG 97 
Chromi um 23.7 m9/kg 1.2 601 OA 11 AUG 97 13 AUG 97 
Cobalt 8.4 -/kg 0.97 6 0 1 0 M o d i f i e d  1 1 A U G 9 7  14AUG97 
Copper 11.4 -/kg 2.4 60 10A 11 AUG 97 13 AUG 97 
I ron 2 1600 mg/kg 12.2 601 0A 11 AUG 97 13 AU6 97 
Lead 17.7 mg / k9 6.1 6010A 11 AUG 97 13 AUG 97 
Magnesi um 1900  kg 60.9 6010A 11 AUG 97 13 AUG 97 
Manganese 550 mg/ kg 1.2 60 10A 11 AUG 97 13 AUG 97 

r: 5?.\ 
Mercury ND mg/ kg 0.12 7471 . 08 AUG 97 08 AUG 97 

, , Nickel  10.1 mg/kg 4.9 60 10A 11 AUG 97 13 AUG 97 - Potassium .Y 952 m9/kg 609 6010A 11 AUG 97 13 AUG 97 
Sel en i  um ND mg/kg 24.4 60 10A 11 AUG 97 13 AUG 97 
S i l v e r  ND W/kg 609 1.2 60 10A 11 AUG 97 13 AUG 97 
Sodium ND mg/kg 6010A 11 AUG 97 13 AUG 97 
Tha l l  i urn ND mg/ kg 1.2 6010 Mod i f i ed  11 AUG 97 14 AUG97 
Vanadi urn 35.4 mg/kg 1.2 6010A 11 AUG 97 13 AUG 97 
Zinc 54.9 W / k g  2.4 6010A 11 AUG 97 13 AUG 97 

Percent M o i s t u r e  i s  17.9%. A l l  r e s u l t s  and l i m i t s  a r e  r e p o r t e d  on a dry we igh t  bas is .  

HD = Not de tec ted  
. NA = Not appl i c a b l  e 

'.1 ' , "" Reported By: A l l  an Wong Approved By: Mei L a i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  r e p o r t .  
Rev 23 1 787 



I C P  Scan 

(so i  1 ) 

C l  i e n t  Name: ICF Kaiser Engineers, Inc.  
C l  i e n t  ID: 68BKSB01- (4.0,68BKOl ,BORE ) 
Lab ID: 094167-0007-SA 
Mat r i x :  SOIL Sampled: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Below.. - Ahalyzed: See Below 

Dry Weight Re Ana l y t i ca l  Prepared Analyzed 
Parameter Result  Un i t s  Met hod Date Date 

A1 umi num 
Antimony 
Arsenic 
Bar i  urn 
Bery l  1 i urn 
Cadmi um 
Calcium 
Chromi um 
Cobal t  
Copper 
I r o n  
Lead 
Magnesi urn 
Manganese 
Mercury 
Nicke l  
Potassium 
Sel en i urn 
S i  1 ver 
Sod i urn 
Thal 1 i urn 
Vanadi urn 
Zinc 

6010A 
6010 Mod i f i ed  
6010 Modi f ied  
-6010A 
6010 Modi f ied  
6010A 
6010A 
6010A 
6010 Mod i f i ed  
6010A 
6010A 
6010A 
60 1 0A 
60 10A 
747 1 
6010A 
6010A 
60 1 0A 
6010A 
6010A 
6010 Modi f ied  
6010A 
6010A 

11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
08 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 
11 AUG 

97 13 AUG 
97 14 AUG 
97 14 AUG 
97 13 AUG 
97 14 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 14 AU6 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 08 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 13 AUG 
97 14 AUG 
97 13 AUG 
97 13 AUG 

- - 

Percent Mois ture  i s  19.2%. A l l  r e s u l t s  and 1 i m i t s  a re  repor ted  on- a d r y  weight bas is .  

ND = Not detected 
NA = Not appl i cable 

Reported By: A l l  an Wong Approved By: Mei La i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  report . '  8 Rev 23 787 



ICP Scan 

( s o i l )  

C l i e n t  Name: ICF Ka ise r  Engineers, Inc. 
C l  i e n t  I D :  68BKSS02 (0.0.68BK02,BORE . I  - .  
Lab ID: 094 167-0008iSA 

- 

Mat r ix :  S O I L  Sampled: I S  JUL 97 - Received: 17 J U L  97 
Authorized: 18 JUL 97 Prepared: See Be1 ow. Analyzed; See Below 

Dry Weight Report ing A n a l y t i c a l  Prepared Analyzed 
Parameter Resu l t  U n i t s  L i m i t  Method .Date Date 

A1 urni num 
Antimony 
Arsenic 
Barium 
Beryl  1 i urn 
Cadmi um 
Cal c i  um 
Chromi urn 
Cobal t 
Copper 
I r o n  
Lead 
Magnes i urn 
Manganese 

. . Mercury ( N icke l  
, 
*-- - Potassium 

Sel en i urn 
S i  1 ver 
Sodi urn 
Thal l  ium 
Vanad i um 
Zinc 

. OA 

. O  M o d i f i e d  
, O  M o d i f i e d  
. OA 
, O  M o d i f i e d  
. OA 
. OA 
. OA 
,O M o d i f i e d  
, OA 
. OA 
. OA 
. OA 
. OA 
'1 
I OA 
10A 
10A 
10A 
10A 
10 M o d i f i e d  
10A 
1 0A 

11 AUG 97 13 AUG 
11 AUG 97 14 AUG 
11 AUG 97 14 AUG 
11 AU6 97 13 AUG 
11 AUG 97 14 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AVG 97 13 AUG 
11 AUG 97 14 AUG 
11 AU6 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
08 AUG 97 08 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 
11 AUG 97 14 AUG 
11 AUG 97 13 AUG 
11 AUG 97 13 AUG 

Percent Mois ture  i s  15.0%. A l l  r e s u l t s  and l i m i t s  a r e  r e p o r t e d  on a d r y  weight  basis.  

Note 1 : Ana lys i s  t i m e  = 14:24 

ND = Not de tec ted 
NA = Not appl i cab1 e 

' "" Reported By: A l l  an Wong Approved By: Mei L a i  

The cover  l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  r e p o r t .  
Rev 23 1 787 



- - ICP Scan 

(soi 1 ) 

Client Name: ICF Kaiser Engineers, 1 . n ~ .  
Client ID: 68BKSS03 (0.0,68BK03,BORE,) 
Lab ID :  094167-0012-SA 
Matrix: SO11 Sampl ed: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Below .. - Analyzed: See Be1 ow 

Dry Weight Re orting Analytical Prepared Analyzed 
Parameter. Result Units elmi t Method Bate Date 

A1 umi num 
Antimony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmi urn 
Cal ci um 
Chromi urn 
Cobalt 
Copper 
Iron 
Lead 
Magnes i urn 
Manganese 
Mercury 
Nickel 
Potassi urn 
Selenium 
S i  1 ver 
Sod i urn 
Thall i urn 
Vanadi urn 
Zinc 

6010A 11 AUG 97 13 A 
6010 Modified 11 AUG 97 14 P 
6010 Modified 11 AUG 97. 14 A 
6010A 11 AUG 97 13 A 
6010 Modified 11 AUG 97 14 A 
6010A 11 AUG 97 13 A 
6010A 11 AUG 97 13 A 
6010A 11 AUG 97 13- A 
6010 Modified 11 AUG 97 14 P 
6010A 11 AUG 97 13 A 
6010A 11 AUG 97 13 A 
6010A 11 AUG 97 13 A 
6010A 11 AUG 97 13 P 
6010A 11 AUG 97 13 P 
7471 08 AUG 97 08 A 
6010A 11 AUG 97 13 P 
60 1 0A 11 AUG 97 13 P 
60 10A 11 AUG 97 13 P 
60 10A 11 AUG 97 13 P 
6010A 11 AUG 97 13 P 
6010 Modified 11 AUG 97 14 P 
6010A 11 AUG 97 13 P 
6010A 11 AUG 97 13 P 

JG 97 , 

JG 97 
JG 97 
JG 97 
JG 97 
JG- 97 

Percent Moisture i s  26.8%. A l l  r esu l t s  and l imi t s  a re  reported on .a dry weight basis.  

ND = Not detected 
NA = Not appl icabl e 

Reported By: Allan Wong Approved By: Mei Lai 

The cover l e t t e r  i s  an i n t e  ral  part of t h i s  repor t .  % Rev 23 787 



man terra C" 
ICP Scan 

( s o i l )  

C l i e n t  Name: ICF Ka iser  Engineers, Inc .  
C l i e n t  ID: 68BKSBO3 (4.0,68BKSB03,00RE,) 
Lab I D :  094167-0004-SA 
Matr ix :  S O I L  Sampled: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 Jut 97 Prepared: See Be1 ow.. ' Analyzed: See Below 

Dry Weight Re o r t i n g  A n a l y t i c a l  Prepared Analyzed 
Parameter Resu l t  U n i t s  elmi Method Date Date 

A1 umi num 33600 mg/kg 16.7 6010A 11 AUG 97 13 AUG 97 
Antimony NO mg/kg 0.84 6010 H o d i f i e d  11 AUG 97 14 AUG 97 
Arsenic 4.4 W/kg 0.84 6010 Mod i f i ed  11 AUG 97 14 AUG 97 
Barium 66.7 mg/kg 1.7 6010A 11 AUG 97 13 AUG 97 
Bery l  l i urn 0.65 ' q / k g  0.17 6010Modified 11 AUG9714AUG97 
Cadmi urn ND ~ / k 9  0.84 6010A 11 AUG 97 13 AUG 97 I 
Cal cium 6530 mg/kg 83.7 6010A 11 AUG 97 13 AUG 97 
Chromi urn 41.1 mg/kg 1.7 6010A 11 AUG 97 13 AUG 97 
Cobalt  7.7 mg/ kg 1.3 6010 M o d i f i e d  11 AUG 97 14 AUG 97 
Copper 19.7 mg / kg 3.3 6010A 11 AUG 97 13 AUG 97 
I r o n  45500 mg/kg 16.7 6010A 11 AUG 97 13 AUG 97 
Lead 14.2 mg/ k9 8.4 6010A 1 1 AUG 97 13 AUG 97 
Magnes i urn 3870 mg/kg 83.7 601 0A 11 AUG 97 13 AUG 97 
Manganese 216 mg/k9 1.7 6010A 11 AUG 97 13 AUG 97 
Mercury ND mg / kg 0.17 7471 08 AUG 97 08 AUG 97 
Nicke l  17.3 mg/kg 6.7 6010A 11 AUG 97 13 AUG 97 
Potassium 1450 mg/kg 83 7 6010A 11 AUG 97 13 AUG 97 
Sel eni  um ND mg / k9 33.5 6010A 11 AUG 97 13 AUG 97 
S i l v e r  ND mg/kg 1.7 6010A 11 AUG 97 13 AUG 97 
Sod i urn ND mg/kg 837 6010A 11 AUG 97 13 AUG 97 
Tha l l  i urn ND mg/kg 1.7 6010 Mod i f i ed  11 AUG 97 14 AUG 97 
Vanadi urn 86.4 mg/kg 1.7 601 0A 11 AUG 97 13 AUG 97 
Zinc 50.2 m9/kg 3.3 6010A 11 AUG 97 13 AUG 97 

Percent Moisture i s  40.3%. A l l  r e s u l t s  and 1 i m i t s  are  repor ted  on a dry weight  basis. 

Note 1 : Analys is t ime = 14:20 

NO = Not detected 
NA = Not app l i cab le  

I - Reported By: A l l a n  Wong Approved By: Hei L a i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  repor t .  
Rev 23 8 787 



I C P  Scan 

(soi  1 ) 

C l i e n t  Name: ICF Kaiser Engineers, Inc .  
C l i e n t  ID: 68BKSS05 (0.0,68BK05,BORE,) 
Lab I D :  094167-0013-SA 
Mat r i x :  SO1 L Sampled: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Be1 ow .- - Analyzed: See Below 

Parameter 

A1 umi num 
Antimony 
Arsenic 
Barium 
Beryl  1 i urn 
Cadmium 
Ca1 cium 
Chromi um . 

Cobalt 
Copper 
I r o n  
Lead 
Magnes i um 
Manganese 
Mercury 
Ni  c ke1 
Potassi urn 
Sel en i urn 
S i  1 ver 
Sodi urn 
Tha l l  ium 
Vanxiium 
Zinc 

Resul t  
Dry Weight Report ing 

Uni ts  L i m i t  
~ l y t i c a l  
lethod 

, OA 
.O Modi f ied 
.O Modi f fed 
. OA 
,O Modi f ied 
. OA 
LOA 
, OA 
,O Modi f ied 
. OA 
. OA 
10A 
, OA 
, OA 
'1 
10A 
i OA 
10A 
10A 
10A 
10 Modi f ied 
10A 
10A 

Prepared Analyzed 
Date Date 

11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97,14 AUG 97 
11 AUG.97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13-AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97  13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97  13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97  13 AUG 97 
08 AUG 97 08 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 '-%> 
11 AUG 97 13 AUG 97 

4 

11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG--97 

Percent Mois ture  i s  15.5%. A l l  r e s u l t s  and l i m i t s  are repor ted on a dry  ~ e c g h t  b a s i -  

ND = Not detected 
NA = Not appl i cab1 e 

Reported By: A l l a n  Wong Approved By: Mei L a i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  repor t .  
Rev 23 8 787 



ICP Scan 

( s o i  l ) 

C l i e n t  Name: ICF K a i s e r  Engineers, I nc .  
Cl i e n t  I D :  68BKSB05 (0.0,68BKSBO5, BORE, ) 
Lab ID: 094167-0001-SA 
M a t r i x :  SOIL Sampled: 15 JUL 97 Received: 17 JUL 97 
Author ized :  18 JUL 97 Prepared: See Below.. - Analyzed: See Below 

Dr  Weight Re ' o r t i n g  A n a l y t i c a l  
e n i  t s  

Prepared Analyzed 
Parameter R e s u l t  e i m i  t Met hod Date Date 

A1 urni num 
Antimony 
A rsen i c  
B a r i  urn 
B e r y l  l i um 
Cadmi um 
Calc ium 
Chromi urn 
Coba l t  
Copper 
I r o n  
Lead 
Magnesium 
Manganese 
Mercury 

@'?,-. N i cke1 
:L - Potassium 

Sel  en i urn 
S i l v e r  
Sod i urn 
Tha l  1 i urn 
Van ad i urn 
Z i n c  

. OA 

.O  M o d i f f e d  
0 M o d i f i e d  

. OA 

.O M o d i f i e d  

. OA 
, OA 
. OA 
.O M o d i f i e d  
. OA 
. OA 
. OA 
. OA 
. OA 
'1 
10A 
! 0A 
10A 
10A 

6 0 1 0 ~  
6010 M o d i f i e d  
60 10A 

11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97. 13 AUC 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AU6 97 
11 AUG 97 13 AUG 97 
08 AUG 97 08 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG - - 97 

Percent  M o i s t u r e  i s  13.3%. A l l  r e s u l t s  and l i m i t s  a r e  r e p o r t e d  on a d r y  we igh t  bas i s .  

NO = Not  d e t e c t e d  
. . NA = Not  app l  i c a b l e  
, . 

i, - .'I Reported By: A l l  an Uong Approved By: Mei L a i  

The c o v e r  l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  r e p o r t .  i( Rev 23 787 



- I C P  Scan 

( s o i l  ) 

C l i en t  Naxe: ICF Kaiser  Engineers, Inc.  
C l  i ent ID: 68BKSS06 (0.0,68BK06 ,-BORE,) 
Lab I D :  094167-0010-SA 
Matr ix :  SOIL Sampled: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Be1 ow .. - Analyzed: See Be1 ow 

Dry Weight Reporting A n a l y t i c a l  Prepared Analyzed 
Parameter Resu l t  Un i t s  Limi t Met hod Date Date 

A1 umi num 
Antimony 
Arsenic 
Bar i  urn 
Bery l  1 i urn 
Cadmi urn 
Cal c i  um 
Chromium 
Cobal t 
Copper 
I r o n  
Lead 
Magnes i urn 
Manganese 
Mercury 
Nicke l  
Potassiun; 
Sel en i  urn 
Si  1 ver  
Sodi urn 
Thal 1 i urn 
Vanadi urn 
Zinc 

60 10A 
6010 Mod i f i ed  
6010 Mod i f i ed  
-601 0A 
6010 Mod i f i ed  
6010A 
6010A 
6010A 
6010 Mod i f i ed 
6010A 
6010A 
6010A ' 

6010A 
6010A 
747 1 
6010A 
60 10A 
6010A 
60 10A 
60 10A 
6010 Mod i f i ed  
6010A 
601 0A 

11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 A i i G  97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
08 AUG 97 08 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97d&ga1.,r 
11 AUG 97 13 AUG 99 
11 AUG 97 13 AUG 9; 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 - - - 

Percent Moisture i s  13.6%. A11 r e s u l t s  and l i m i t s  a re  r e p o r t e d  on a d ry  weight bas is .  

ND = Not detected 
NA - Not appl i cab l  e 

Reported By: A l l an  Wong Approved By: Mei L a i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  r e p o r t :  1 Rev 23 787 



ICP Scan 

(soil) 

CI ient Name: ICF Kaiser Engineers, Inc. 
Client ID: 680KSB06 (4.0,68BK06,BORE,) 
Lab I D :  094167-001 1-SA 
Matrix: SOIL Sampled: 15 JUL 97 Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Be1 ow.. - Analyzed: See Be1 ow 

Dry Weight Reporting Analytical Prepared Analyzed 
Parameter Result Units Limit Method Date Date 

A1 umi num 
Antimony 
Arsenic 
Bari um 
Beryl 1 i um 
Cadmi um 
Cal ci urn 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Ni ckel 
Potassium 
Selenium 
Si 1 ver 
Sod i urn 
Thal 1 i um 
Vanadium 
Zinc 

60 10A 
6010 Modified 
6010 Modified 
601 0A 
6010 Modified 
6010A 
6010A 
6010A 
6010 Modified 
60 1 OA 
6010A 
6010A 
60 10A 
6010A 
'7471 
6010A 
6010A 
60 10A 
6010A 
6010A 
6010 Modified 
6010A 

11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97. 13 AUG, 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
08 AUG 97 08 AUG 97 
11 AVG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 - - - 

Percent Moisture i s  32.0%. All results and limits are reported on a dry weight basis. 

ND = Not detected 
NA = Not applicable 

I. +-- Reported By: All an Wong Approved By: Mei Lai 

The cover letter is an inte ral part o f  this report; 
Rev 23 8 787 



ICP Scan 

( s o i  1 ) 

C l i e n t  Name: ICF Ka i se r  Engineers,  I nc .  
C l  Sent I D :  68BKSS07 (0.0,68BKSS07, BORE, ) 
Lab ID:  094 167-0002-SA 
M a t r i x :  SOIL Sampled: I S  JUt 97 Received: 17 JUL 97 
Au tho r i zed :  18 JUL 97 Prepared: See Below.. - Analyzed: See Below 

Parameter 

A1 umi num 
Ant imony 
A r s e n i c  
B a r i  urn 
B e r y l  1 ium 
Cadmi um 
Cal  c i  um 
Chromi urn 
Cobal t 
Copper 
I r o n  
Lead 
Magnes i um 
Manganese 
Mercury 
N i c k e l  
Potassium 
Sel  e n i  urn 
S i l v e r  
Sodi um 
Thal 1 i um 
Vanadi um 
Z i n c  

R e s u l t  

18800 

Dry  Weight Re o r t i n g  
U n i t s  eini t 

A n a l y t i c a l  
Method 

6010A 
6010 M o d i f i e d  
6010 M o d i f i e d  
6010A 
6010 M o d i f i e d  
6010A 
6010A 
6010A 
6010 ~ o d i ' f i e d  
6010A 
6010A 
6010A 
6010A 
60 1 0A 
7471 
6010A 
6010A 
6010A 
6010A 
6010A 
6010 M o d i f i e d  
60 10A 

Prepared Analyzed 
Date  Date 

I1 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
08 AUG 97 08 AUG 97 
11 AUG 97 13 AUG 9 7 r n  
11 AUG 97 13 AUG 9L+\ , 
11 AUG 97 13 AUG 9" 1.' 

11 AUG 97 13 AUG 5 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 - . - -  

Percen t  M o i s t u r e  i s  21.2%. A71 r e s u l t s  and l i m i  t s  a r e  r e p o r t e d  on a d r y  w e i g h t  baz i  - 

ND = N o t  de tec ted  
NA = Not appl  i cab1 e 

Repor ted By: A1 1 an Wong Approved By: Mei L a i  

The cover  l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  repor t ' :  8 Rev 23 787 



ICP Scan 

( s o i l )  

C l i e n t  Name: I C F  Kaiser Engineers, Inc. 
C l  i e n t  ID: 68BKSB07 (O.O,68BKSBO7, BORE,) 
Lab ID :  094167-0003-SA 
Mat r i x :  SO I L Sampled: 15 JUL 97 - Received: 17 JUL 97 
Authorized: 18 JUL 97 Prepared: See Be1 ow ,- Analyzed: See Below 

Dry Weight Re Ana l y t i ca l  Prepared Analyzed 
Parameter Resul t  Unf ts He t hod Date Date 

A1 umi num 
Ant i mony 
Arsenic 
Bar i urn 
Beryl  1 i urn 
Cadmi urn 
Cal c i  urn 
Chromi urn 
Cobal t 
Copper 
I r o n  
Lead 
Magnesi urn 
Manganese 
Mercury 

,,: ,, Nickel  
Potassium 
Sel en i  urn 
S i l v e r  
Sodi um 
Thal 1 i urn 
Vanadium 
Zinc 

601 0A 
6010 Modif ied 
6010 Modi f ied  
60 10A 
6010 Modif ied 
60 10A 
6010A 
6010A 
6010 Mod i f i ed  
60 10A 
6010A 
6010A 
6010A 
6010A 
7471 
6010A 
6010A 
60 10A 
6010A 
60 10A 
6010 Modi f ied  
60 10A 
6010A 

11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
i i  AUG 97. 1 4  AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 14 AU6 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
08 AUG 97 08 AUG 97 
11 AUG 97 13 AU6 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 1 4  AUG 97 
11 AUG 97 13 AUG 97 
11 AUG 97 13 AUG 97 - 

Percent MoIsture i s  17.7%. A l l  r e s u l t s  and 1 I rn f t s  a re  repor ted  on a d r y  weight bas is .  

ND = Not  detected 
- NA = Not appl i cab le  

. C 

Reported By: A l l  an Wong Approved By: Mei L a i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  repor t .  8 Rev 23 787 



- 
METALS 

(Soil/Sol id - Total ) 

C l  tent Name: ICF Kaiser En ineers, Inc. 
t l  lent  ID: 68TP01A ( 4 . % , 6 8 ~ ~ 0 1  ,BORE,) 
Lab ID: 094258-0003-SA 
Matrix: SO I L Sampled: 23 JUL 97 ~eceived: 24 Jut 97 
Authorized: 24 JUL 97 Prepared : See 8el ow- - Analyzed: See Below 

Dry weight Re Analytical Prepared Analyzed 
Parameter Result Units Hethod Date Date 

A1 hi nurn 
A n t  i mony 
Arsen i c 
Bar i urn 
Beryl 1 i urn 
Cadrni urn 
Cal c S urn 
Chrorni urn 
Cobal t 
Copper 

. Iron 
Lead 
Magnesi urn 
Manganese 
Mercury 
Nickel 
Potassium 
Sel en i urn 
Si 1 ver 
Sodi urn 
Thal 1 i urn 
Vanadi urn 
Zinc 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97- 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 . 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 Jul g 7 ,  
29 JUL 9 ,i 

28 JUL 9 
28 JUL 91 
29 JUL 97 
28 JUL 97 
28 JUL. 97 
28 -JUL 97 

Percent Moisture i s  23%. All resul ts  and 1 imi ts are reported on a dry weight basis. 

ND = Not detected 
NA = Not appl {cable 

Reported By: TVU Approved By: Soni a Tabi rara 

The cover l e t t e r  i s  an ln te  ra l  part of th i s  report. 
Rev 23 1 787 



*'-y \ - (,--C-?\ - HETALS 

(Soll/Sol id - Total) 

Client Name: ICF Kaiser En ineers,  Inc. 
t l  lent ID: 68TP01B ( ~ . % , ~ ~ T P o ~ , B o R E , )  
Lab ID: 094258-0002-SA 
Matrix: SOIL Sampled: 23 JUL 97 - Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Be1 ow .. Analyzed: See Below 

Dr weight Re orting Analytical 
Pimi t 

Prepared Analyzed 
Parameter Resu'l t Enfts Method Date Date 

A1 um.l num 
Ant jmony 
Arsenic 
Barf uar 
Beryl 1 f um 
Cadmi uru 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnes 1 urn 
Manganese 
Mercury 
Nickel 
Potassium 
Sel eni urn 
Si 1 ver 
Sodi urn 
Thal 1 i urn 
Vanadium 
Zinc 

28 JUL 97 28 JUL 97 
28 JUL 97 28 3UL 97 
28 3UL 91 28 JUL 97 
28 3UL 97' 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 - 

Percent Moisture is  18%. A l l  resul ts  and I f m i  t s  a re  reported on a dry weight basis. 

ND - Not detected 
L. rar 

NA - Not appl icable 

Reported By: TVU Approved By: Sonia Tabirara 

The cover l e t t e r  is  an i n t  ra l  par t  of t h i s  report.  
Rev 23 '% 787 



METALS 

(Soil/Solid - Total) 

Cl ient Name: ICF Kaiser 
C l  i ent ID: 68TP02A 
Lab ID: 
Matrix: SOIL Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Be1 ow. - Analyzed: See Be1 ow 

Dr weight Re Analytical Prepared Analyzed 
Parameter Result 6nt ts Met hod Date Date 

A1 umi num 
Antimony 
Arsenic 
Bari um 
Beryl 1 i urn 
Cadmi urn 
Cal ci  urn 
Chrorni urn 
Cobalt 
Copper 
Iron 
Lead 
Magnesi urn 
Manganese 
Mercury 
NI ckel 
Potassium 
Sel en i urn 
Silver 
Sod i urn 
Thal 1 i urn 
Vanadi urn 
Zinc 

28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 29 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 29 
28 JUL 97 28 
28 JUL 97 28 
28 JUL 97 28 - 

JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 

I JUL 97 
JUL 97 

; JUL 97 
1 JUL 97 
; JUL 97 
1 JUL 97 
I JUL 97 
1 JUL g7/""\ 
I JUL 9. "'-. 
1 J u ~  9 
I 3UL 9, 
1 JUL 97 
I JUL 97 
I JUL 97 
I -JUL 97 

Percent Moisture i s  17%. All resui ts and l imits are reported on a dry weight basis. 

NO = Not detected 
NA = Not appl icable 

Reported By: TVU Approved By: Sonia Tabirara 

The cover l e t t e r  i s  an inte ra l  part  o f  t h i s  report. 
Rev 23 8 787 



- 
METALS 

(Soil/Solid - Total) 

Client Name: ICF Kaiser En ineers, inc. 
Client ID: 68TP02B 4 . 8 , 6 8 ~ ~ 0 2 , 8 0 ~ ~ , )  
Lab ID: 

so1 L 
1 094258-000 -SA 

Matrix: Sampled: 23 3UL 97 . Received: 24 3UL 97 
Authorized: - 2 4  JUL 97 Prepared: See Below Analyzed: See Below 

Dry weight Re orting Analytical Prepared Analyzed 
Parameter Result Units elm{ t Method - Date Date 

A l  urn i num 
Antimony 
Arsenic 
Bar1 urn 
Beryl 1 I u a ~  
Cadmi um 
Cal ci  urn 
Chroml um 
Cobalt 
Copper 
Iron 
Lead 
Magnesi um 
Manganese 
Mercury 
Nickel 
Potassium 
Sel eni urn 
Si 1 ver 
Sod i urn 
Thall i urn 
Vanadium 
Zinc 

; JUL 97 28 JUL 97 
I JUL 97 20 JUL 97 
I 3UL 97 28 JUL 97 
I JUL 97 28 JUL 97 
I JUL 97 28 JUL 97 
I JUL 97 28 JUL 97 ' JUL 97 28 JUL 97 

JUL 97 28 JUL 97 
3UL 97 28 JUL 97 
JUL 97 28 JUL 97 
3UL 97 28 JUL 97 
JUL 97 28 3UL 97 
JUL 97 28 JUL 97 
JUL 97 28 JUL 97 
JUL 97  28 JUL 97 

I JUL 97 28 JUL 97 
I 3UL 97 29 JUL 97 
I JUL 97 28 JUL 97 
; JUL 97 28' JUL 97 
I JUL 97 29 3UL 97 
I JUL 97 28 JUL 97 
I JUL 97 28 JUL 97 
I JUL 97 28-JUL 97 

Percent Moisture i s  17%. All resul ts  and limits are reported on a dry weight bas is .  

NO Not detected 
O. - NA = Not appl icable 

Reported By: TVU Approved By: Sonia 1-abi rara 

The cover l e t t e r  i s  an in te  ral p a r t  of th i s  report.  
Rev 23 ! 787 



- 
METALS 

(Soil/Solid - Total)  

Cl ient  Name: ICF Kai.ser 
Client  ID: 68TP03A 
Lab ID: 
Matrix: SO1 L Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below. ' Analyzed: See Be1 ow 

Dry wefght Re o r t i ng  Analytical Prepared Analyzed 
Parameter Result Units Pimi t Method .Date Date 

A1 umi num 
Antimony 
Arsenf c 
Barium 
Beryl 1 i urn 
Cadmi urn 
Calcium 
Chromi urn 
Cobal t 
Copper 
Iron 
Lead 
Hagnesi urn 
Manganese 
Mercury 
Nickel 
Potassf urn 
Sel eni um 
Si 1 ver 
Sod i urn 
Thal 1 i urn 
Vanadi um 
Zinc 

8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
:8 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
:8 Jut 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 
8 JUL 97 
I8 JUL 97 
18 JUL 97 
18 JUL 97 
18 JUL 97 
18 JUL 97 
!8 JUL 97 
!8 JUL 97 
!8 3UL 97 
!8 JUL 97 
!8 JUL 97 
!8 JUL 97 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 91mj 
29 JUL op i. .: 
28 3UL ' 
28 3UL 4 ,  
29 JUL 97 
28 JUL 97 
28 JUL 97 
28- JUL 97 

Percent Moisture is  17%. A l l  r e s u l t s  and l i m i t s  a r e  reported on a d ry  weight ba s i s .  

ND = Not detected 
NA = Not appl icable  

Reported By: TVU Approved By: Soni a Tabi r a r a  

The cover l e t t e r  is  an i n t e  r a l  p a r t  o f  t h i s  repor t .  
Rev 23%787 



METALS 

(Soil/Solid - Total) 

Cl ient  Name: ICF Kaiser En ineers, Inc. 
CI ient ID: 68TPO30 8 . 6 8 ~ ~ 0 3  ,BORE, ) 
Lab ID: 094258-000 -SA 
Matrix: SOIL Sampl ed: 23 JUL 97 Received: 24 JUL 97 
Authorlred: 24 JUL 97 Prepared: See Below ' Analyzed: See Below 

Parameter 

A1 umf num 
Antimony 
Arsen i c 
Bari urn 
Beryl 1 i urn 
Cadmi urn 
Calcium 
C hromi urn 
Cobalt 
Copper 
Iron 
Lead 
Magnesi urn 
Manganese 

, Mercury 
- Nickel 

5.) - Potassi  urn 
Sel en i urn 
Sl l ver 
Sod i urn 
Thall i urn 
Van ad i urn 
Zinc 

Result 
Dry weight Re 

Uni ts  
Analyt l ca l  

Method 

60 1 OA 
601 OA 
6010A 
6010A 
6010A 
6010A 
6OlOA 
6010A 
6010A 
6010A 
60 10A 
60 10A 
601 0A 
60 10A 
SW7471A 
60 10A 
6010A 
60 10A 
60 10A 
60 1 OA 
601 OA 
6010A 
60 1 OA 

Prepared Analyzed 
, Date Date 

28 JUL 97 '28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 .' 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 Jut 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 3UL 97 
28 JUL 97 28 JUL 97 
28 3UL 97 28 -JUL 97 - 

Percent Moisture i s  16%. All resu7ts and 1 imits a r e  reported on a dry weight basi 

-. - 
ND - Not detected 

. I. NA - Not applicable 
-. - 

Reported By: TVU Approved. By: Sonia Tabi r a r a  

The cover le t ter  i s  an inte r a l  pa r t  of  t h i s  report. 8 Rev 23 787 



(Soi l /Sol i d  - To ta l  ) 

C l i e n t  Name: ICF Kaiser En ineers, .Inc. 
C l i e n t  ID: 68TPO4A ~.! ,B~TPo~,BoRE,) 
Lab ID: 094258-000 -SA 
Matr ix :  SO I L Sampled: 23 JUL 97 - .Received: 24 JUL 97 

6 
Authorized: 24 JUL 97 Prepared: See Below Analyzed: See Below 

Parameter 

A1 umi n urn 
Antimony 
Arsenic 
Ba r i  urn 
Bery l  1 i urn 
Cadmi urn 
Cal c i  urn 
Chromi urn 
Cobal t . 
Copper 
I r o n  
Lead 
Magnesium 
Manganese 
Mercury 
N icke l  
Potassium 
Sel en i urn 
S i  1 ve r  
Sodi urn 
Tha l l  i urn 
Vanadium 
Zinc 

Result 
Dry weight Re o r t l n g  

Uni t s  hrni t 
Anal y t  I ca l  

Method 

6010A 
60 10A 
6010A 
60 10A 
6010A 
60 10A 
60 10A 
60 10A 
'60 10A 
6010A 
60 10A 
6010A 
601 0A 
6010A 
SW7471A 
6010A 
6010A 
6010A 
6010A 
601 0A 
6OlOA 
6010A 
6010A 

Prepared Analyzed 
Date Date 

28 JUL 97 28 JUL 97 
28 JUL 97 28 3UL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 3UL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL ?a 

I. 28 JUL 97 29 JUL 
a 

28 JUL 97 28 JUL 
28 JUL 97 28 JUL 91 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28-JUL 97 

Percent Moisture i s  26%. A l l  r e s u l t s  and l i m i t s  a re  repor ted on a d r y  weight bas is .  

ND = Not detected 
NA = Not appl i cab1 e .. - - % _  

Reported By: TVU Approved By: Sonia Jabirara I s.' 

The cover 1 e t t e r  i s  an i n t e  r a t  p a r t  o f  t h i s  r epo r t .  
Rev 23 8 787 



- 
METALS 

(Soil/Sol id - Total) 

C1 ient  Name: ICF Kaiser En ineers, Inc. 
Client ID: 6 8 ~ ~ 0 4 ~  8, 6 8 ~ ~ 0 4 .  BORE. ) 
Lab ID: 094258-000 -SA 
Matrix: S O I L  Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized : 24 JUL 97 Prepared: See Below - Analyzed: See Below 

Dr weight Re orting Analytical 
!fni t 

Prepared Analyzed 
Parameter Result h i t s  Het hod Date Date 

A1 umi num 
Antimony 
Arsenic 
Bari urn 
Beryl 1 i urn 
Cadrni urn 
Cal c i  urn 
Chromium 
Cobal t 
Copper 
Iron 
Lead 
Magnes i urn 
Manganese 

, . Mercury 
>.J Nickel 

Pot ass i urn 
Sel eni um 
Si lver  
Sod i urn 
Thall i urn 
Vanadium 
Zinc 

28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 . 
28 JUL 97 28 3UL 97 
28 JUL 97 28 JUL 97 
28 3UL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 3UL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 3UL 97 
28 JUL 97 28 3UL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28. ?UL 97 

Percent Hoisture i s  28%. A l l  r e su l t s  and l imi t s  are reported on a dry weight basif 

NO = Not detected 
NA = Not appl icabl e 

? - 
Reported By: TVU Approved By: Soni a Tabi rara 

The cover letter i s  an i n t e  r a l  part  of t h i s  report.  8 Rev 23 787 



wuan terra c 
-. 

METALS 

(So i l /So l id  - Total) 

C l ien t  Name: ICF Kaiser En ineers, Inc. 
C l  i ent I D :  68TP05A ( 4 . 8 , 6 8 ~ ~ 0 5  ;BORE, ) 
Lab ID:  094258-001 1 -SA 
Matrix: SOIL Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below - Analyzed: See Be1 ow 

Parameter 

A1 urni num 
Antimony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmium 
Cal c i  urn 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Magnesi urn 
Manganese 
Mercury 
Nickel 
Potassi urn 
Sel en i urn 
S i  1 ver 
Sod i urn 
Thal l  i urn 
Vanadi urn 
Zinc 

Result 
Dry we1 

Un i ts  
ght Re or t tng  

!i,i t 

26.7 
0.67 
0.67 

Analy t i ca l  
Met hod 

60 10A 
60 10A 
60 10A 
6010A 
60 10A 
60 10A 
6010A 
60 10A 
60 10A 
6010A 
6010A 
60 1 0A 
60 10A 
6010A 
SW7471A 
6010A 
6010A 
6010A 
60 10A 
6010A 
6010A 
6010A 
60 10A 

Prepared Analyzed 
. Date Date 

8 JUL 97 28 JUL 97 
8 JUL 97 28 3UL 97 
8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
'8 JUL 97 28 JUL 97 
8 JUL 97 28 JUL 97 
'8 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 JUL 97 28 JUL 97 
18 3UL 97 28 JUL 97 
18 JUL 97 28 JUL 9 e .  
18 JUL 97 29 JUL 9 ; .; 
!8 JUL 97 28 3UL S 
!8 JUL 97 28 JUL 91 
!8 JUL 97 29 JUL 97 
!8 JUL 97 28 JUL 97 
!8 JUL 97 28 JUL 97 
!8 JUL 97 28-Jut 97 - 

Percent Moisture i s  25%. A l l  r e s u l t s  and l i m i t s  are reported on a d ry  weight basis. 

ND = Not detected 
NA = Not appl i cab1 e .. 

Reported By: TVU Approved By: Soni a Tabi r a r a  +/ 

The cover l e t t e r  i s  an t n t e  r a l  pa r t  o f  t h i s  repor t .  
Rev 23 8 787 



- 
METALS 

(Soi l /So l  i d  - Tota l  ) 

C l i e n t  Name: ICF  Kaiser En ineers, -1nc. 
C l  i ent ID :  68TP05B (1 .8 ,68~~05,  BORE, ) 
Lab ID: 094258-0010-SA 
Matr ix:  SOIL Sampled: 23 JUL 97 . Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below Analyzed: See Below 

Dr weight Re Analy t ica l  
{ n i t s  

Prepared Analyzed 
Parameter Result Method Date Date 

A1 urn1 num 30100 26.7 6010A 28 JUL 97 28 JUL 97 
Ant I mony NO 0.67 6010A 28 JUL 97 28 JUL 97 
Arsenic 2.4 .0.67 6010A 28 JUL 97 28 JUL 97 
Bar i urn 26.7 601 OA 28 JUL 97 28 JUL 97 
Bery l  1 4 um 0.13 6010A 28 JUL 97 28 JUL 97 
Cadmi urn 0.67 6010A 28 JUL 97 28 JUL 97 
Cal c i  urn 668 60 10A 28 JUL 97 28 JUL 97 
Chromi urn 15.7 1.3 60 1 OA 28 JUL 97 28 JUL 97 
Cobalt 3.8 1.1 SOlOA 

14.1 
28 JUL 97 28 JUL 97 

Copper 3.3 60108 28 JUL 97 28 JUL 97 
I r o n  38800 13.4 6010A 28 JUL 97 28 JUL 97 
Lead NO 60 1 OA 28 JUL 97 28 JUL 97 
Magnes 1 urn 1170 60 1 OA 28 3UL 97 28 JUL 97 
Manganese 

,. .- , 11 1 2.0 6010A 28 JUL 97 28 JUL 97 
Mercury ND 0.13 SW7471A - Nickel  

28 JUL 97 28 JUL 97 
--- 12.8 5.3 6010A 28 JUL 97 28 JUL 97 

Potassium 2080 668 6010A 28 JUL 97 29 JUL 97 
Se1 en i urn 60 10A 28 JUL 97 28 3UL 97 
S i  1 ver 60 10A 28 JUL 97 28 JUL 97 
Sod i um ND 668 6010A 28 JUL 97 29 JUL 97 
Tha l l  i urn ND 1.3 60 1 0A 28 JUL 97 28 JUL 97 
Vanadi urn 29.1 6.7 60 10A 28 JUL 97 28 JUL 97 
Z inc 22.4 5.3 6010A 28 JUL 97 28- JUL 97 

Percent Moisture i s  25%. A l l  r e s u l t s  and 1 i l n i t s  are reported on a d r y  weight bas!'.: 

ND = Not detected 
: - NA = Not appl icab le  

Reported By: TVU Approved By: Sonia Tabi rara 

The cover l e t t e r  i s  an i n t e  r a l  part o f  t h i s  repor t .  8 Rev 23 787 



METALS 

(Soil/Solid - Total )  

Cl ient  Name: ICF Kaiser En ineers ,  Jnc. 
Cl l en t  ID: 68TPO6A ( 4 . 8 , 6 8 ~ ~ 0 6 , ~ 0 ~ ~ , )  
Lab ID: 094258-0013-SA 
Matrlx: Sol L Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below - Analyzed: See Below 

Parameter 

A1 umi num 
Ant imony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmi um 
Calcium 
Chromi um 
Cobalt 
Copper 
Iron 
Lead 
Magnes i um 
Manganese 
Mercury 
Nfckel 
Potassium 
Sel eni urn 
S i lver  
Sod i urn 
Thall i urn 
Vanadi um 
Zinc 

Result 
Dr weight Re o r t i n g  

ini  t s  eimi 
 kg 27.3 
W/ kg 0.68 
 kg 0.68 
 kg 27.3 
mg/kg 0.14 
mg/kg 0.68 
mg/kg 683 
mg/kg 1.4 
mg/kg 1.1 
mg/ kg 3.4 
mg/kg 13.7 
mg/ kg 13.7 
4/ kg 683 
w/kg 2.0 st; 0.14 

5.5 
mg/ kg 683 
mg/ kg 34.2 
mg/ kg 1.4 
mg/ kg 683 
mg/kg 1.4 
mg/kg 6.8 
mg/ kg 5 :S 

Analyt i ca l  
Met hod 

60 10A 
60 1 0A 
6010A 
60 10A 
6010A 
6010A 
6010A 
60 10A 
6010A 
6010A 
6010A 
6010A 
60 10A 
60 10A 
SW7471A 
6010A 
6010A 
601 0A 
60 1 0A 
6010A 
60 1 0A 
6010A 
6010A 

Prepared Analyzed 
.Date Date 

28 JUL 97 28 JUL 97 
28 JUL 97 28 Jut 97 
28 3UL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
2 8  JUL 97 28 JUL 97 
28 JUL 97 28 JUL 9'- 
28 JUL 97 29 JUL Y%<. 3 
28 JUL 97 28 JUL { " 

28 JUL 97 28 JUL 9, 
28 JUL 97 29 JUL 97 
28 JUL 97 28 3UL 97 
2 8  JUL 97 28 JUL 97 
28 JUL 97 28- JUL 97 

Percent Moisture i s  27%. A l l  r e s u l t s  and limits a r e  repor ted  on a dry  weight basis. 

ND = Not detected 
NA - Not appl i cab1 e 

Reported By: TVU Approved By: Soni a Tabi r a r a  P @ 

The cover 1 e t t e r  is  an i n t e  r a l  p a r t  o f  t h l s  repor t .  ? Rev 23 787 
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METALS 
, 

(Soil/Sol id - Tota l )  

Cl ient  Name: ICF Kaiser En ineers,  Inc. 
C l  l e n t  ID : 687P06B ( 4 . 8 , 6 8 ~ ~ 0 6 ,  BORE, ) 
Lab ID: 094258-0012-SA 
Matrix: SO I L Sampled: 23 JUL 97 . Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Belaw Analyzed: See Below 

Dr welght Re Analytical Prepared Analyzed 
Parameter Result r(n!ts Method Date Date 

A1 umi num 
Ant  i mony 
Arsenic 
Bar1 unr 
Beryl 1 i urn 
Cadmi urn 
Cal ci um 
Chromium 
Cobal t 
Copper 
Iron 
Lead 
Magnes i um 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Si 1 ver 
Sodi urn 
Thall i urn 
Vanadi urn 
Zinc 

28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL. 97 28 JUL 97 
28 JUL'-97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97- 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97' 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL ?7 
28 JUL 97 28 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 2B;JUL 97 - 

Percent Molsture I s  25%. . A l l  r e s u l t s  and 1 iinits are reported on a dry weight bas; 

ND = Not detected 
NA = Not appl icable  

' ,"" 

Reported By: TVU Approved By: Sonia .Tabirara 

The cover le t ter  is an i n t e  r a l  p a r t  o f  th4s  report .  8 Rev 23 787 



w 

METALS 

(So i l /So I id  - To ta l )  

C l i e n t  Name: I C F  Kaiser En ineers, Inc. 

68TP07A 6 4.%,687~07. BORE. ) C l i e n t  ID: 
Lab I D :  094258-001 -SA 
Matr ix :  SO1 L Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below. - Analyzed: See Below 

Parameter 

A1 umi num 
Antimony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmi urn 
Cal c i  urn 
Chromium 
Cobalt 
Copper 
I r o n  
Lead 
Magnesi urn 
Manganese 
Mercury 
Nickel  
Potassium 
Sel en i  urn 
S i  1 ver  
Sod i um 
Tha l l  ium 
Vanad i urn 
Zinc 

Result 

39300 
ND 

2.6 
76.1 
0.56 

ND 
1210 

25.7 
7.6 

17.5 
29700 

ND 
1930 
242 

ND 
18.0 

2080 
NO 
ND 
ND 
ND 
74.9 
55.6 

Dry weight Re o r t i n g  
Un i t s  rim1 t 

mg/kg 25.5 
 kg 0.64 
mg/kg 0.64 
mg/kg 25.5 
mg/kg 0.13 
mg/kg 0.64 
mg/kg 637 
mg/kg 1.3 
mg/kg 1 .o 
mg/kg 3.2 
mg/kg 12.7 
W/k9 12.7 
v / k g  637 
mg/kg 1.9 
W k 9  0.13 
v / k g  5.1 
mg/k9 637 
mg/k9 31.8 
mg/k9 1.3 
mg/k9 637 
mg/kg 1.3 
 kg 6.4 
m9/ k9 5.1 

Ana ly t i ca l  
Method 

60 10A 
60 10A 
60 10A 
60 10A 
6010A 
60 10A 
60 10A 
60 10A 
6010A 
60 10A 
601 0A 
60 10A 
6010A 
6010A 
SW7471A 
60 10A 
601 0A 
6010A 
6010A 
6010A 
60 10A 
6010A 
6010A 

Prepared Analyzed 
.Date Date 

28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 3UL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 . 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 93@$?3\ 
28 JUL 97 29 JUL 9 - 
28 JUL 97 29 JUL I 
28 JUL 97 29 JUL 9, 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL - 97 29- JUL 97 

Percent Moisture i s  22%. A l l  r e s u l t s  and l i m i t s  are repor ted on a d r y  weight b a s i - ,  

NO = Not detected 
NA - Not appl i cab1 e 

Reported By: TVU Approved By: Sonia Tabirara 

The cover l e t t e r  i s  an i n t e  ral p a r t  o f  thls  repor t .  
Rev 23 ? 787 
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METALS 

( ~ o i l / ~ o l  id - Total) 

Client Name: ICF  Kalser En ineers -1nc. 
Client ID: 68TP07B ~ . % , ~ ~ T P O ~ , B O R E . ]  
Lab ID:  

SOIL 
1 094258-001 -SA 

Matrix: Sampled: 23 JUL 97 . .Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below Analyzed: See Below 

Dry weight Re ort ing Analyt'ical Prepared Analyzed 
Parameter Result Unf ts  rim1 t Met hod . Date Date 

A1 m i  nurn 
Antimony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmi urn 
Cal c i  urn 
Chrorni urn 
Cobalt 
Copper 
Iron 
Lead 
Magnes i um 
Manganese 
Mercury 
Nickel 
Potassi urn 
Sel en i urn 
Silver  
Sod i urn 
Thal 1 i urn 
Yanadi urn 
Zinc 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 - 

28 JUL 97 
28 JUL 97 
28 JUL 97 
28 J U ~  97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 JUL 97 
28 J U ~  97 
28 JUL 97 
28 JUL 97 
28 ~ U L  97 
28 JUL 97 
28 JUL 97 
29 JUL 97 
28 JUL 97 
28 JUL 97 
29 JUL 97 
28 JUL 97 
28 JUL 97 
28-JUL 97 

Percent Moisture i s  20%. A l l  r e s u l t s  and l imi t s  a re  reported on a dry weight b a s i s .  

ND = Not detected 
NA = Not applicable 

:, *A 

Reported By: TVU Approved By: Sonia Tabi rara  

The cover l e t t e r  i s  an i n t e  ra l  part  o f  t h i s  report. B Rev 23 787 



HETALS 

(Soi l /So l  i d  - Tota l )  

C l i en t  Name: I C F  Ka iser  En ineers,  Inc .  
C l i en t  ID: 68TP08A 1 4  8 , 6 8 ~ ~ 0 8 ,  BORE, ) 
Lab ID: 094258-001 - 5 ~  
Matr ix:  SOIL Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Be1 ow - Analyzed: See Below 

Dr weight Re o r t i n g  Ana ly t i ca l  
6 n i  t s  

Prepared An a1 yzed 
Parameter Resul t  e i m i  t Method Date Date 

A1 urni num 34800 mg/kg 26.0 60 10A 28 JUL 97 29 JUL 97 
Ant i ~nony ND mg/kg 0.65 6OlOA 28 JUL 97 29 JUL 97 
Arsenic 2.8 mg/kg 0.65 6OlOA 28 JUL 97 29 JUL 97 
Bar i  urn 64.0  kg 26.0 6OlOA 28 JUL 97 29 JUL 97 
Beryl  1 i urn 0.48 mg/kg 0.13 6010A 28 JUL 97 29 JUL 97 
Cadmi um ND  kg 0.65 6010A 28 JUL 97 29 JUL 97 
Calcium 1240 mg/ kg 65 1 6010A 28 JUL 97 29 JUL 97 
Chromi urn 26.6  kg 1.3 6010A 28 3UL 97 29 JUL 97 
Cobalt 4.5 W/ kg 1.0 60 10A 28 JUL 97 29 JUL 97 
Copper 15.4 mg/ kg 3.3 6010A 28 JUL 97 29 JUL 97 
I r o n  30100 mg/kg 13.0 6010A 28 JUL 97 29 JUL 97 
Lead ND mg/kg 13.0 6010A 28 JUL 97 29 JUL 97 
Magnesi um 1360 mg/ kg 651 6010A 28 JUL 97 29 JUL 97 
Manganese 79.7 mg/ kg 2.0 60 10A 28 JUL 97 29 JUL 97 
Mercury ND mg/ kg 0.13 SW7471A 28 JUL 97 28 JUL 97 
Nickel 14.4 mg/kg 5.2 60 10A 28 JUL 97 29 JUL 9 - p i  
Potassium 1470 mg/kg 651 6010A 28 JUL 97 29 JUL S' '$.' 

Sel eni urn ND mg/ kg 32.6 60 10A 28 JUL 97 29 JUL 5 
Si 1 ver ND mg/ kg 1.3 6010A 28 JUL 97 29 JUL 91 
Sod i urn NO m9/kg 65 1 6010A 28 JUL 97 29 JUL 97 
Thal l  i urn ND m9/kg 1.3 6010A 28 JUL 97 29 JUL 97 
Vanadi um 74.1 - mg/kg 6.5 6010A 28 JUL 97 29 JUL 97 
Zinc 49.1 mg/kg 5.2 6010A 28 JUL 97 29- JUL 97 

Percent Moisture i s  23%. All r e s u l t s  and l i m i t s  are  repor ted on a d r y  weight bas is .  

ND = Not detected 
NA = Not app l icab le  (. ,-- - - ' 

Reported By: TVU Approved By: Sonia Tab i ra ra  J 

The cover l e t t e r  1s an i n t e  r a l  p a r t  o f  t h i s  r epo r t .  
Rev 23 ! 787 
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METALS 

(Soil/Sol id  - Total) 

Client Name: ICF Kaiser En ineers, -1nc. 
C l  i ent ID: 68TP08B 4 .8 .68~~08 ,  BORE, ) 6 Lab ID: 094258-001 -SA 
Matrix: SOIL Sampled: 23 JUL 97 - Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below Analyzed: See Below 

Dry weight Re ort ing Analytical Prepared Analyzed 
Parameter Result Units el, Method Date Date 

A1 umi num 
Antimony 
Arsenic 
Bari um 
Beryl 1 i urn 
Cadmi um 
Cal c i  urn 
Chromi urn 
Cobalt 
Copper 
Iron 
Lead 
Hagnesi urn 
Manganese 

C$ .>. Hercury 
, Nickel 

Potassium 
Seleni urn 
Silver  
Sod i urn 
Thal 1 i urn 
Vanadium 
Zinc 

28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 3UL 97 29 JUL 
28 JUL 97 29 JUL 
28 3UL 97 29 JUL 
28 JUL 97 29 JUL 
28 3UL 97 29 3UL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 Jut 
28 JUL 97 29 3UL 
28 JUL 97 29 Jut 
28 JUL ' 97 29 JUL 
28 JUL 97 28 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUL 
28 JUL 97 29 JUC 
28 JUL 97 29-JUL - 

Percent Hoisture i s  22%. All r e su l t s  and limits a re  reported on a dry weight basis. 

ND = Not detected 
' 'A 

NA = Not applicable 

Reported By: T V U  Approved By: Sonia Tabirara 

The cover l e t t e r  i s  an inte ra l  par t  of t h i s  report.  8 Rev 23 787 
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METALS 

(Soil/Sol id - Total) 

Client Name: ICF Kaiser En ineers,  Inc. 
C l  ient  ID: 68TP09A- ( 4 . 8 , 6 8 ~ ~ 0 9 ,  B O ~ E ,  ) 

094258-0018-SA Lab ID: 
Matrix: SOIL Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Be1 ow - Analyzed: See Below 

Parameter 

A1 urn1 num 
Ant  lmony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadml urn 
Calcium 
Chromi um 
Cobalt 
Copper 
Iron 
Lead 
Magnes i urn 
Manganese 
Mercury 
N l c kel 
Potassi urn 
Sel eni urn 
S i lver  
Sod i urn 
Thall i urn 
Vanadi urn 
Zinc 

Result 
Dry weight 

Units 
Re or t ing el., Analytical 

Method 

6010A 
60 10A 
6010A 
6010A 
6010A 
6010A 
60 10A 
6010A 
60 10A 
6010A 
6010A 
601 0A 
6010A 
601 OA 
SW747 1 A  
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 

Prepared Analyzed 
Date Oate 

28 JUL 97 29 J U L  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 3 U L  97 
28 J U L  97 29 J U L  97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 3 U L  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 J U C  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 J U L  97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 J U L  97 
28 JUL 97 29 J U L  9 7 D .  
28 JUL 97 29 JUL 97  ' .J' 
28 J U L  97 29 J U L  9 
28 J U L  97 29 J U L  97 
28 JUL 97 29 J U L  97 
28 J U L  97 29 JUL 97 
28 JUL 97 29 J U L  97 
28 J U L  97 29 J U L  97 - 

Percent Moisture is  21%. .All r e su l t s  and 1 imits a r e  reported on a dry weight basis  

NO = Not detected 
NA - Not applicable 

Reported By: TVU Approved By: Sonia Tabi rara  

The cover l e t t e r  is an in t e  r a l  par t  o f  t h i s  report .  
Rev 23 1 787 
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METALS 

(So i l /So l  i d  - T o t a l  ) 

C l i e n t  Name: ICF Ka ise r  En ineers,  I nc .  
Cl i c n t  ID :  687P09B ( 1 . % . 6 8 ~ ~ 0 9 . 6 0 ~ ~ .  1 ~- - -  -. 
Lab ID: 094258-OO~$-SA. 
Mat r ix :  SO 1 L Sampled: 23 JUL 97 - 
Authorized: 24 JUL 97 Prepared: See Below 

Parameter 

A1 umi num 
Antimony 
Arsenic 
Bar i  urn 
Beryl  1 i urn 
Cadmi urn 
Cal c i  um 
Chromi urn 
Cobal t 
Copper 
I r a n  
Lead 
Magnesium 
Manganese 
Mercury ( 7  Nickel 

Potassium 
Sel eni  urn 
S i  1 ver  
Sod i urn 
T h a l l  i urn 
Vanad i um 
Z inc  

Percent Mo is tu re  i s  

Resul t  
D ry  wei 

U n i t s  
g h t  Re o r t i n g  

!imi t 

Received: 24 JUL 97 
Analyzed: See Below 

A n a l y t i c a l  
Het hod 

6010A 
6010A 
60 10A 
60lOA 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
SW7471A 
601 0A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 

Prepared Analyzed 
.Date Date 

28 JUL' 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 3UL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 3UL 97 29 JUL 97 
28 3UL 97 29 JUL 97 1 
28 J U ~  97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 28 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 3UL 97 29 JUL 57 
28 JUL 97 29 JUL 97 
28 JUL 97 29 JUL 97 
28 JUL 97 29 -3UL 97 

ND = Not de tec ted 
F 

NA = Not app l i cab le  

Reported By: TVU 

24%. A l l  r e s u l t s  and 1 f m i t s  a re  r e p o r t e d  on a d r y  w e i g h t  bas is .  

Approved By: Sonia T a b i r a r a  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  of t h i s  r e p o r t .  8 Rev 23 787 



METALS 

(So i l /So l  i d  - T o t a l )  

C l i e n t  Name: ICF Ka ise r  En ineers,  Inc .  
C l i e n t  ID: 68TP10A ( ~ . ~ , ~ B T P ~ O , B O R E , )  
Lab ID: 094277-0002-SA 
H a t r i x :  SO I L Sampled: 24 JUL 97 Received: 25 JUL 97 
Author ized:  25 JUL 97 Prepared: See Be l  ow. 'Analyzed: See Be1 ow 

Parameter 

A1 urn .T num 
Ant 1 mony 
Arsen ic  
B a r i  urn 
B e r y l  1 i urn 
Cadmi urn 
Cal c i  urn 
Chromium 
Cobal t 
Copper 
I r o n  
Lead 
Magnes i urn 
Manganese 
Mercury 
N i c k e l  
Potassium 
Sel e n i  um 
S i l v e r  
Sod i urn 
Thal 1 i urn 
Vanad i um 
Z inc  

R e s u l t  
Dry Wei 

U n i t s  
g h t  Re o r t i n g  

h a i t  
A n a l y t i c a l  

Met hod 

6010A 
6010A 
6010A 
6010A 
6010A 
6010A 
60 1 0A 
6010A 
6OlOA 
6010A 
6010A 
6010A 
6010A 
60 1 0A 
SW7471A 
60 10A 
60 10A 
6010A 
6010A 
6010A 
60 1 0A 
60 1 0A 
6010A 

Prepared Analyzed 
Date Date 

0 1  AUG 97 01 AUG 97 
0 1  AUG 97 01 AUG 97 
0 1  AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
0 1  AUG 97 01 AUG 97 
01 AUG 97 02 AUG 97 
01 AUG 97 01 AUG 97 
01 AUC 97 01 AUG 97 
01 AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
0 1  AUG 97 01 AUC 97 
01 AUG 97 04 AUC 97 
01 AUG 97 01 AUC 9' 
01 AUG 97 02 AUC !&) 

01 AUG 97 01 AUG ' 1' 

0 1  AUG 97 01 AUG : 
0 1  AUG 97 02 AUC 97 
0 1  AUG 97 01 AUG 97 
01 AUG 97 01 AUG 97 
0 1  AUG 97 01 AUG 97 -- .. - - 

Percent  Mois tu re  i s  28%. A l l  r e s u l t s  'and l i m f t s  a r e  r e p o r t e d  on a d r y  we igh t  basis .  

NO = Not  de tec ted  
HA - Not  a p p l i c a b l e  

Reported By: EGRANT Approved By: Sonia Tab i ra ra  ..J 
The cover  l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  r e p o r t .  

Rev 23 8 787 



~ u a n  terra c3' 
METALS 

(Soil/Sol id - Total ) 

Client Name: ICF Kaiser En ineers, Inc. 
Client ID: LITPIOB j4.%,68~~10,BO~~,) 
Lab ID: 094277-000 -SA 
Matrix: SOIL Sampled: 24 JUL 97 Received: 25 JUL 97 
Authorized: 25 JUL 97 Prepared: See Be1 ow. . Analyzed: See Be1 ow 

Dr weight Re Analytical Prepared Analyzed 
Parameter Result r)nlts Met hod Date Date 

,l mi num 
int  fmony 
,rseni c 
lari urn 
leryl 1 1 urn 
:admi um 
;a1 ci  urn 
:hrornl urn 
:obal t 
:opper 
ron 
,ead 
lagnes i urn 
langanese 
lercury 
lickel 
'otassf urn 
;el en i urn 
illver 
iod i urn 
'ha1 1 1 urn 
'anadi urn 
li nc 

28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL .97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 3UL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 28 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28. JUL 97 29 
28 JUL 97 29 

r 

JUL 97 
3Ul 97 
3UL 97 
JUL 97 
JUL 97 
JUL 97 
3UL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 
JUL 97 

1 JUL 97 
I JUL 97 
1 JUL 97 
1 JUL 97 
I JUL 97 
JUL 97 
JUL 97 

r JUL 97 
1 JUL 97 - - 

Percent Moisture i s  27%. All results and l imi t s  a re  reported on a dry weight basfs. 

ND = Not detected 
W - Not appl icabl e 

h Reported By: TVU Approved By: Sonia tabi rara  

The cover l e t t e r  i s  an inte r a l  par t  of t h i s  report. 8 Rev 23 787 



METALS 

(Soll/Sol id  - Total)  

Cl ient  Name: ICF Kaiser En ineers ,  Inc. 
Cl ient  ID: BBTPIlA ( ~ . ! , ~ ~ P T ~ ~ , B O R E , )  
Lab ID: 094277-0004-SA 
Matrlx: SO1 1 Sampled: 24 JUL 97 Received: 25 JUL 97 
Authorized: 25 JUL 97 Prepared: See Be1 ow .. - . Analyzed: See Be1 ow 

Parameter 

A1 umi num 
Antimony 
Arsenic 
Bari um 
Beryl 1 i urn 
Cadmi urn 
Cal ci um 
Chromi urn 
Cobalt 
Copper 
Iron 
Lead 
Magnes i urn 
Manganese 
Mercury 
Nlckel 
Potassium 
Sel en i urn 
Si 1 ver  
Sodium - 
Thal 1 1 urn 
Vanadium 
Zinc 

Result  

28000 
ND 

3.6 
51.7 

0.49 
ND 
ND 
35.4 
13.9 
17.5 

26400 
13.9 

909 
349 

ND 
13.4 

859 
ND 
ND 

726 
ND 
40.7 
29.9 

Dry Weight Re or t ing  
Units 11,i t 

Analytical  
He thod 

6010A 
6010A 
60 10A 
60 1 0A 
6010A 
6010A 
6010A 
6010A 
60 10A 

'6010A 
6010A 
60 10A 
60 10A 
6010A 
SW7471A 
60 1 0A 
60 10A 
6010A 
6010A 
6010A 
6010A 
6010A 
6010A 

Prepared Analyzed 
Date Date 

01 AUG 97 01 AUG 97 
01 AUG 97 01 AU6 97 
01 AUG 97 01 AU6 97 
01 AUG .97 01 AU6 97 
01 AUG 97 01 AM 97 
01 AUG 97 01 AU6 97 
01 AUG 97 01 AU6 97 
01 AUG 97 02 AU6 97 
01 AUG 97 -01 AU6 97 
01 AUG 97 01 AU6 97 
01 AUG 97 01 AU6 97 
61 AUG 97 01 AU6 97 

AUG 97 01 AU6 97 
AUG 97 01 AU6 97 
AUG 97 04 AUB 97 
AUG 97 01 A116 97 
AUG 97 02 AUG &?! 

, AUG 97 01 AUG; -- 
, AUG 97 01 AUC 
, AUG 97 02 AUG 91 
, AUG 97 01 AUG 97 
I AUG 97 01 AUG 97 
. AUG 97 01 AUG 97 -- 

Percent Moisture i s  18%. A l l  r e s u l t s  and limits a r e  repor ted on- a dry welght Sas i s .  

NO = Not detected 
NA = Not applicable 

Reported By: EGRANT Approved By: Sonia Tabirara  

The cover l e t t e r  i s  an i n t e  r a l  pa r t  of this repor t .  
Rev 23 I 787 



METALS 

(Soil/Sol id - Total) 

Client Name: ICF Kaiser En ineers ,  fnc. 
Client ID: 68TP11B 1 4 . % , 6 8 P ~ 1 1 . ~ 0 ~ ~ , )  
Lab ID: 094277-000 -SA 
Matrix: SOIL Sampled: 24 3 U L  97 . Received: 25 JUL 97 
Authorized: 25 JUL 97 Prepared: See Below Analyzed: See Below 

Dr weight Re Analytical Prepared Analyzed 
Parameter Result i n i t s  Method Date Date 

~l urnlnum ' 
Antimony 
Arsenic 
Bart urn 
Beryl 1 l urn 
Cadmi urn 
Calcium 
Cbromi urn 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nl eke1 
Potassium 
Sel en1 urn 
Silver  
Sodi urn 
Thal 1 i urn 
Vanad i urn 
Zinc 

28 JUL 97 29 
28 J U L  97 29 
28 JUL .97 29 
28 JUL 97 29 
28 J U L  97 29 
28 J U L  97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL 97 29 
28 J U L  97 29 
28 J U L  97 29 
28 JUL 97 28 
28 JUL 97 29 
28 J U L  97 29 
28 JUL 97 29 
28 JUL 97 29 
28 JUL .97 29 
28 J U L  97 29 
28 JUL 97 29 
28 J U L  97 29 -- . . 

JUL 97 
Jut 97 
JUL 97 
JUL 97 
JUL 97 
3 U L  97 
J U L  97 
JUL 97 
JUL 97 
J U L  97 

' J U L  97 
I 3UL 97 
I JUL 97 
I JUL 97 
1 JUL 97 
I JUL 97 ' J U L  97 
I JUL 97 
I J U L  97 
1 J U L  97 

J U L  97 
1 JUL 97 
1 , JUL 97 

Percent Moisture is 36%. A l l  results and l imi t s  are reported on a dry weight basis. 

I .  

NO = Not detected 
NA = Not appl icable 

: C4 

Reported By: TVU Approved By: Sonia ,Tabi r a r r  

The cover l e t t e r  i s  an in te  ral par t  of t h i s  report .  ? Rev 23 787 



- 
METALS 

( S o i  l /Sol  i d  - Tota l )  

C l ien t  Name: ICF Kaiser ineers, Inc. 
C l ien t  ID :  ,68PTl2,BORE,) 
Lab ID:  

SOIL Matrix: Sampl ed: 24 JUL 97 Received: 25 JUL 97 
Authorized: 25 3UL 97 Prepared: See Below Analyzed: See Below 

Dr Weight Re Analy t ica l  - Prepared Analyzed 
Parameter Result . 6n l  t s  Met hod Date Date 

A1 umi nurn 
Ant i  mony 
Arsenic 
Bar i urn 
Beryl 1 i urn 
Cadmi urn 
Calcium 
Chromi urn 
Cobalt 
Copper 
I ron  
Lead 
Magnes i urn 
Manganese 
Mercury 
Nickel 
Potass i urn 
Selenium 
S i l ve r  
Sod i urn 
Thal l  i urn 
Van ad i um 
Zinc 

01 AUG 97 01 AU6 97 
01 AU6 97 01 AU6 97 
01 AUG 97 01 AU6 97 

AUG. 97 01 A U ~  97 
AUG 97 01 AUG 97 
AUG 97 01 AU6 97 . 
AU6 97 01 AUG 97 
AUG 97 02 AUG 97 
AUG 97- 01 AUG 97 
AUG 97 01 AUG 97 
AUG 97 01 AUG 97 
AUG 97 01 AUG 97 

, AUG 97 01 AUG 97 
, AUG 97 01 AU6 97 
, AUG 97 04 AUG 97 

AUG 97 01 AU6 R%+ 
i AUG 97 02 AUG fa-: ) 
i AUG 97 01 AU6 '1 

i AUG 97 01 AU6 
I AUG 97 02 AUG 97 
I AUG 97 01 AUG 97 
I AUG 97 01 AUG 97 
I AUG 97 01 AUG 97 -_- . . - -  

Percent Moisture i s  18%- A l l  r esu l t s  and l i m i t s  are reported on a dry  weight ' ~ s i r .  

NO - Not detected 
NA = Not appl icabl  e 

Reported By: EGRANT Approved By: Sonia Tabirara 
1 .- 

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  repor t ,  
Rev 23 8 787 



,T <\ 

lc$F; 
METALS - (Soi l/Sol i d  - T o t a l  ) 

Client Name: ICF Kaiser En ineers, Inc. 
C l  lent ID: 68TP12B 4 . 8 , 6 8 ~ ~ 1 2 , 8 0 ~ ~ , )  
Lab I D :  

SO1 L 
I 094277-000 -SA 

Hatrix: Sampled: 24 JUL 9 7  Received: 25 JUL 97 
Authorized: 25 JUL 97 Prepared: See Be1 ow- . Analyzed: See Below 

Dr weight Re ortlng Analytical 
6nl t s  

Prepared Analyzed 
Parameter Resul t elmit Method Date Date 

A1 umi num 28600 m9/kg 26.2 6010A 28 JUL 97 29 3UL 97 
Antimony ND mg/kg 0.66 6010A 28 JUL 97 29 JUL 97 
Arsenic 3.3 m¶/kg 0.66 6010A 28 JUL 97 29 JUL 97 
8ari urn m9/k9 26.2 601 0A 28 JUL 97 29 JUL 97 
Beryl 1 i urn 1.1 W/ kg 0.13 6010A 28 JUL 97 29 JUL 97 
Cadmi urn 0.74 -/kg 0.66 6010A 28 JUL 97 29 JUL 97 
Calcium NO mg/kg 655 6010A 28 JUL 97 29 JUL 97 
Chromi um 19.7  kg 1.3 60 10A 28 JUL 97 29 JUL 97 
Cobalt 8.6 W/ kg 1 .O 601 0A 28 JUL 97 -29 JUL 97 
Copper 34.3 m9/kg 3.3 ' 6 0 1 0 ~  28 JUL 97 29 JUL 97 
Iron 37300  kg 13.1 6010A 28 JUL 97 29 JUL 97 
Lead NO mg/ k9 13.1 60 10A 28 JUL 97 29 JUL 97 
Magnesi urn 1690 mg/kg 655 6010A 28 JUL 97 29 JUL 97 
Hanganese 359  kg 2.0 60 10A 28 JUL 97 29 JUL 97 

*a> .>:: Hercury ND mg/kg 0.13 SW7471A 28 JUL 97 28 JUL 97 
! Nickel 8.7 mg/kg 5.2 6010A 28 JUL 97 29 JUL 97 - Potassium 3590 q / k g  655 6010A 28 JUL 97 29 JUL 97 

Selenium NO mg/kg 32.8 6010A 28 JUL 97 29 JUL 97 
Silver ND q /kg  1.3 601 0A 28 JUL 97 29 JUL 97 
Sod i urn 1510 m9/ kg 655 6010A 28 JUL 97 29 JUL 97 
Thal 1 i urn NO mg/kg 1.3 60 10A 28 JUL 97 29 JUL 97 
Vanadi urn 24.3 mg/ kg 6.6 60 10A 28 JUL 37 29 Jut 97 
Zinc 17.4 q /kg  5.2 6010A 28 JUL 97 29 - . JUL 97 - - . -  - 

Percent Moisture i s  24%. All resul ts  and l imits  are reported on- a dry weight basis. 

NO = Not detected 
MA = Not applicable 

.. - 
Reported By: TVU Approved By: Sonia Tabi rara 

The cover l e t t e r  i s  an in te  ral part of t h i s  report.  
Rev 238787 



- METALS 

(Soil/Solid - Total) 

Cl ient  Name: ICF Kaiser Engineers, Inc. 
Cl ient  ID: 685801 (8.0,68SBOl,BORE,) 
Lab ID: 094396-0001-SA 
Matrix: SOIL Sampled: 23 3UL 97 Received: 04 AUG 97 
Authorized: 04 AUG 97 Prepared: See Below - Analyzed: See Below 

Dry Weight Re Analytical Prepared Analyzed 
Parameter Result UnI t s  Method Date Date 

A1 umf num 
Ant i mony 
Arsenic 
Barium 
Beryl1 ium 
Cadmi um 
Cal c i  urn 
Chromi urn 
Cobal t 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sel enf um 
S i lve r  
Sodi urn 
Thal 1 i urn 
Vanad i urn 
Zinc 

6010A 
6010 Modified 
6010 Modified 
6010A 
6010 Modified 
6010A 
6 0 1 0 ~ .  
6010A 
6010 Modified 
6010A 
601 0A 
6010A 
6010A 
60 10A 
747 1 
6010A 
6010A 
6010A 
60 10A 
6010A 
6010 Modified 
6010A 
60 10A 

12 AUG 97 14 
12 AUG 97 18 
12 AUG 97 18 
12 AUG 97.14 
12 AUG 97 18 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 18 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
13 AUG 97 13 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
12 AUG 97 14 
12 AU6 97 14 
12 AUG - 97 11 
12 AUG 97 14 
12 AUG 97 1 4  - 

AU6 
AUG 
AUG 
AUG 
AU6 
AUG 
AUG 
AUG 

;- AUG 
AUG 

* AUG 
* AUG 
* AUG 
* AUG 
; AUG 
1 AUG 
I AHG 
I AUG 
1 AUG 
I AUG 
I AHG 
I AUG 
I AUG 

- - 

Percent Moisture is  20.2%. A l l  r e s u l t s  and limits are  reported on a dry weight basis .  

ND - Not detected 
NA - Not applicable 

Reported By: All an Wong Approved By: Mei Lai 

The cover l e t t e r  is  an l n t e  ra l  pa r t  of this report .  8 Rev 23 787 



TO: ALLIAKT TECBSYSTEIIS , INC. . 

PO BOX 1 
kAPFORD, VA 24141 

PURCHASE ORDER:VA900015-78 
SAHPLB COLLECTION PATE:7/15/97 HATRIX : LIQUID 
SlmPLB 1D:UATER S W  68 W A m  ED1 LAB IO:tD1008783 
PUUMtTLB ReSULT TEST-ID 
- - - - - - - - - - - - - - - - - - - . - - - - - - - 

PH 
ARSENIC 
BARIIm 
WHIM 
CHRCRtIOn 

RERrnT 
SLLENIW 
SILVER 

SAYPLE COLLECT1 ON DAfE: 7/15/97 NATR1X:SOLID 
SAMPLE 1P:YOOD SHlll66 W W D  ED1 LAB RO:tDIOb8764 
P I U U K E ~ ~  BESUL~ TEST-ID --------------------------------------------------------------------------- 
ARSUI c 1.560 -/L rcu-rr 
BARXUK 1-6 w/L TCLP-H 
w n f  uH 0.04 mg/L TCLPJ4 
CHRoRItM 0.40 w / L  TGLP-m 
LEAD 0.7 og/L n - n  
WCRCmn 0.001 1 cs/L =-n 
SELEXIUX 0.325 y / L  -3 
SILVER B 0.01 u / L  XLP-A 
PYRIDlHE B 10.0 uL/L TCW-SV 
~~ B 10.0 W/L fctp-sv 
II'Z%OBElsZERE ' B 10.0 UK/L 1CLP-SY 
2.4 D I N I I R O T Q ~  B 10.0 q / L  TCLP-SV 
IIEUCLILOROB~ZEWB B 10.0 us/L TCLP-SV 
2 lIEtWLPBEROL B 10 .O ug/L TCV-SV 
4 l'mHYLPEtXOL B . 10.0 ug/f TCU-SV 
3 WEfKIISHtnoL I) 10.0 ug/L TQS-SV 
2.4.5 TRX CRWItOPliENOL B 10.0 uc/L TCLP-SP 
2,4,6 IZICXKlItO?BEROL B 10.0 US/L TCLP-SV 
PE#~ACHLOROPIfWOL 8 10.0 trg/t TCLP-SV - 
x ~ u ~ ~ m m x m  B 10.0 U ~ / L  TCLP-sv 

B - BELOW DtrrCTIOlP LTHIT 



ED1 REPORT: 5949 
PAGE 2 

OHS REGARDING DATA PLEASE ULL. REVIEWED AND APPROVED BY: YZZL 
QUALITI W ~ O L  DATA / 
PhumTER xsm XSPIlCE X R D  
T C L P - m u  
MSk#IC 119.4 119.9 1.5 
BARIUn 9 2 93.3 0 
CADfUIl 98.8 95.5 12.8 
CIIROnIVn 94.4 96.5 0 
LEAD 107.1 84.8 15.9 
MERCURY CIS 100 0 
SELM I UH 110 97.8 6.9 
SILVER 98.6 89.5 0 
TCLP SEMIVOLATI~ 
KlU!l S ~ O C A T e  RECOVERY ACID 88% BASE 99% 



d t - m l e  #...: A7G170105-001 
Date Slllpld ... : 07/15/97 15:05 ate-Receirsd..: 07/16/97 

REPORTING PRE PARATION - WORX 
P-R RESULT LIIUIT UNITS &OD A R U Y S I S  DATg ORDER # 

Prep Batch a,,.: 7198133 
ud 39900 10.0 ~ / l r g  ~ ~ 8 4 6  6 0 1 0 ~  07/17-07 /18/97 -01 

D I  Lutlm Factor: 1 



IQ I3UEICIL =TIRPP, PIC. 

C l i r n t  srrplm ID: 68 

PREP-TION- WORK 
ANALYSIS DATE O R D n  # 

Prrp 8.- #--or 7198139 
XIreury ND 0.24 rag/k9 SUB46 7471 

D i l u t i o n  Futor: 1 

UPlkru~ 1960 47.8 I Q / ~  -46 601- 
D i l u t i o n  rutart I 

k d c  184 11.9 -14 SU846 601- 
D i l u t i o n  fwtor: 10 

Barium 124 17.8 -46 601- 
D t l u t i o n  Futor: 1 

Selenium ND c 11-9 -/kg SW846 6010A 
D i l u t i m  Futor: 10 

B ~ t y l l i ~ m  ND 1.2  ~lrg/kg SW846 6010A 
D i l u t i o n  Factor: 1 

Thallium ND C 23.9 lll~/W SW846 6010A 
D i l u t i m  tu tor :  10 

* 
CIdPirn 19.6 1.2 ~g/4 -46 601- 

D l l u t i a n  Futor: 1 

Calcium 8040 1190 Film -46 601- 
D i l u t i o n  fwtor: 1 

-~m 11OOOO 23.9 4/4 -46 601- 
D i i u t i o n  factor: 10 

-PI?- 309 6.0 l~/4 -6 6010A 
D i l u t i o n  F r t w :  1 . 

Iron 107000 239 4 4  sWS46 6010A 
D i l u t i m  Futor: 10 

nagnesium ND 1190 mg/kg SW846 6010A 
D i l u t i m  Futor: I 

(Continued on next page) 



IQ PIsLZL IIClsEzus, nd. 

Clirnt S u p l m  IDt 68 SLUDGE 

(2 .. [- - Metal. 

fat--1. I.. . t A7G170105-002 XWtrk- - . - : SOLID 

REPORT1 NG PREPARATION- WORII. 
PARWETER ~ s U L T  LIMIT UNITS KETEIOD ANALYSIS DATE ORDER # 
m w m  759 3.6 -14  -6 601OA 07/17-07/18/97 -101 

Dliution Factor: 1 

Silvar #O 2 -4 */kg SW846 6010A 07/11-07/18/99 CAPES1 
Dilutlorr f u t o r r  1 

Sodium HD 1190 "%/kg SW846 6010A 
Ditutiorr Futor: 1 

252 ll.9 -14  -6 601- 07/17-07/18/97 -SIC. 
Ditution fu tor :  1 

D f l u t i o r r  f u t w :  1 

Ant Lmony ND G 11.9 -/kg SW846 6OlOA 07/17-07/22/97 CAPE51C 
Dilution Futw: 10 

Iud 2060 WBB 7.2 1 9 / 4  SW846 601- 07/17-07/21/93 QPESlC 
D l  lutiorr F u t w :  10 



ICP I3UsxR -, I=. 

Client Saq?le ID: 68 SIIlDQg 

GeDeral -8- 

Iat-S-le #...: A76170105-002 . W o r k  lc #...: CAPES ~ n u i x . . . . . . . . .  : SOLID 
Date Saq#led...: 07/15/97 00:OO Date Received..: 07/16/97 
8 Ibioture.....: 58 

PRSPARATION- PRGP 
P-R RESULT RL UmTS METHOD ANALYSIS DATE BATCH # 
pH (solid) 2 -7 ao 'Obcrito SW846 9M5A 07/18/97 7199226 

Dilution Factor: 1 



Metal s 
TCLP Leachate 

Client Name: ICF Kaiser Engineers Inc. 
Client ID: 68SOILO1 ( O . O , ~ ~ S O ~ L , B O R E , )  
Lab ID: 094278-0001 -SA Sampled: 24 JUL 97 Leached: 28 JUL 97 
Matrix: SOIL Received: 25 JUL 97 Pre ared: See Below 

Authorized: 25 JUL 97 Ana ! yzed: See Be1 ow 

Re o r t  I ng " ~ n a l  y t  i cal Prepared Analyzed 
Parameter Result Units !lal t Method Date Date 

Arsenic ND mg/L 0.50 6010A 29 JUL 97 30 JUL 97 
Bar1 urn ND 10.0 6010A 29 JUL 97 30 JUL 97 s: Cadmi urn ND 0.10 6010A 29 JUL 97 30 JUL 97 
Chromi ua ND w/L 0.50 6010A 29 JUL 97 30 JUL 97 
Lead ND w/L 0.50 - 6010A 29 JUL 97 30 JUL 97 
Sel eni um ND m9/L 0.25 6010A 29 JUL 97 30 JUL 97 
Silver ND mg/L 0.50 6010A 29 JUL 97 30 JUL 97 

ND = Not detected 
NA = Not appl lcabl e 

- ,. 
i. - Reported By: TVU Approved By: Sonia Tablrara 

The cover l e t t e r  i s  an in te  ral  part o f  this report. 
Rev 23 1 787 



Metals 
TCLP Leachate 

Client Name: ICF Kaiser Engineers Inc. ' 7 
C1 i ent ID: 68501102 (0.0,68~0f 1, BORE, ) 
Lab ID: 094278-0002-SA Sam led: 24 JUL 97 P Leached: 28 JUL 97 
Matrix: SOIL Rece ved: 25 JUL 97 Pre ared: See Below 

Authorized: 25 JUL 97 Ana ! yzed: See Below 

Parameter 

Arsenic 
Bar i urn 
Cadmi urn 
Chromi urn 
Lead 
Sel eni urn 
Si lver  

Result Units 
Analytical 

Method 
Prepared Analyzed 

Date Date 

29- J U L  97 30 JUL 97 
29 J U L  97 30 J U L  97 
29 J U L  97 30 J U L  97 
29 JUL 97 30 J U L  97 
29 JUL 97 30 J U L  97 
29 J U L  97 30 JUL 97 
29  J U L  97 30 J U L  97 

ND - Not detected 
MA - Not applicable 

Reported By': lVU Approved By: Sonia Tabirara 

The cover letter is an inte ral  part  of t h i s  report. 
Rev 23 ! 787 



Metals 
TCLP Leachrte 

Client Name: ICF Kaiser Engineers Inc. 
Client ID: 68SOILO3 ( O . O , ~ ~ S O ~ L , B O R E , )  
Lab ID: 094278-0003-SA Smpl ed : 24 J U L  - 97 Leached: 28 J U L  97 
Ilatrix: SOIL Received: 25 J U L  97 Pre ared: See Be1 ow 

Authorized: 25 JUL 97 Ana ! yzed: See Below 

Parameter 

Arsenic 
Bar i urn 
Cadmi urn 
Chromi UM 
Lead 
Selenium 
S i t  ver  

Result Units 

ND = Not detected 
HA = Not appl icabl e 

I 
I. - Reported By: TVU 

Analytical 
Method 

Prepared Analyzed 
Date Date 

29 3UL 97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 J U L  97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 3UL 97 30 J U L  97 

Approved By: Sonia Tabirara 

The cover l e t t e r  is  an i n t e  r a l  pa r t  of this r epo r t ,  8 Rev 23 787 



Met a1 s 
TCLP Leachate 

C l  l e n t  Name: ICF Kal s e r  Engineers Inc. 
i' 3 

Client  ID: 68SOILO4 (0.0,68~0f L,BORE,) 
Lab ID: 094278-0004 -SA Sampled: 24 J U L  .97 Leached: 28 JUL 97 
Matrix: SO1 L Received: 25 J U L  97 Pre ared: See Below 

Authortzed: 25 JUL 97 Ana ! yzed: See Be1 ow 

k i a l y t i c a l  Prepared Ana) yzed 
Parameter Result  Units Method Date Date 

Arseni c 
Bari urn 
Cadrai urn 
Chrorni urn 
Lead 
Sel en i urn 
Si lver  

29.JUL 97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 JUL 97 30 3 U L  97 
29 JUL 97 30 J U L  97 
29 JUL 97 30 JUL 97 
29 JUL 97 30 JUL 97 
29 J U L  97 30 JUL 97 

NO = Not detected 
NA = Not appl i cable 

Reported By: TVU Approved By: Sonia Tabtrara 

The cover l e t t e r  i s  an inte ral p a r t  o f  t h i s  repor t .  
Rev 23 8 787 



TCLP Metals by ICP 
TCLP Leachate 

C l i e n t  Name: I C F  Kaiser Engineers, Inc. 
C l  i e n t  I D :  Decon Water (O.O,CQC;FBLK, ) 
Lab ID: 094476-0001 -SA Sampled: 06 AUG 97 Leached: 13 AUG 97 
Matr ix:  AQUEOUS Received: 08 AUG 97 Pre ared: See Below 

Author i zed : 08 AUG .97 ' Ana 'i yzed : See Be1 ow 

Re o r t i n g  Ana ly t i ca l  Prepared Analyzed ( Parameter Result Un i t s  rim, Method Date Date 

Arsenic 
Bar i  urn 
Cadmi um 
Chromi urn 
Lead 
Mercury 
Sel en i um 
S i  1 ver  

I AUG 97 15 AUG 97 
t AUG 97 15 AUG 97 
t AUG 97 15 AUG 97 
1 AUG 97 15 AUG 97 
n AUG 97 15 AUG 97 
i AUG 97 15 AUG 97 1 
t AUG 97 15 AUG 97 
A U G 9 7 1 5 A U G 9 7  1 

Note 1 : TCLP ex t rac t ion  date 08/15/97. 

NO = Not detected 
NA = Not appl i cab le  

',i - Reported By: TYU Approved By: Soni a Tabi r a r a  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  report,  
Rev 23 1 787 



TCLP Metals by I C P  
TCLP Leachate 

C l i e n t  Name: ICF Kaiser En ineers, Inc. 
C l i e n t  ID: L i n e w a t e r  ~O.O,CQC,FBLK,) 
Lab ID: 094476-0002-SA Sampl ed : 06 AUG 97 Leached: 13 AUG 97 
Matr ix :  AQUEOUS Received: 08 AUG 97 Pre ared: See Below 

Authorized: 08 AUG 97 
.. - Ana ! yzed: See Below 

Re o r t  i ng Analyt i c a l  Prepared Analyzed 
Parameter Result Un i t s  rim, t Method Date Date 

Arsenic ND mg/L 0.50 6010A 14 AUG 97 15 AUG 97 
Bar i  um ND mg/L 10.0 6010A 14 AUG 97 15 AUG 97 
Cadmi um ND mg/L 0.10 6010A 14 AUG 97 15 AUG 97 
Chromi urn ND w/L 0.50 6010A 14 AUG 97 15 AUG 97 
Lead NO mg/L 0.50 6010A 14 AUG 91 15 AUG 97 
Mercury ND w/L 0.0020 7470A 15 AUG 97 15 AUG 97 1 
Selenium ND mg/L 0.25 6010A 14 AUG 97 15 AUG 97 
S i l v e r  ND mg/L 0.50 6OlOA 14 AUG 97 15 AUG 97 

Note 1 : TCLP e x t r a c t i o n  da te  08/15/97. 

ND = Not detected 
NA = Not appl i c a b l e  

Reported By: TVU Approved By: Sonia Tab i ra ra  

The cover l e t t e r  i s  an f n te  r a l  p a r t  o f  t h i s  r epo r t .  - i Rev 23 787 



- 
Semi vol at i 1 e Organics 

Target Corn ound List (TCL) 
Met R od 8270 

Client Name: ICF Kaiser Engineers, Inc. 
Client ID: SOURCEWATER ' (O.Q,SOURC€WA,FBLK,) 
Lab ID: 094168-0001-SA 
Matrix: AQUEOUS Sampled: 16 JUL 97 Received: 18 JUL 97 
Authorized: 18 JUL 97 Prepared: 23 JUL 97 .. - Analyzed: 01 AUG 97 

Parameter 

Acenaphthene 
Acenaphthyl ene 
Carbazol e 
Anthracene 

bi s (2-Chl oroethoxy) - 
methane 

.d4r24, bisl2-Chloroeth 1)ether Z ?,2 -Oxybis(l-c loropropane) 
'*- --Chloro-3-meth lphenol z -Chl oronaphtha ene 

2-Chl orophenol 
4-Chi orophenyl 

phenyl ether 
Chrysene 
Dibenz(a,h)anthracene 
Di benzof uran 
Di-n-but 1 phthalate 
1,2-Dich y orobenzene 
1,3-Dichl orobenzene 
1,4-Dichl orobenzene 
3,3' -Dichlorobenzidine 
2,4-Dichl orophenol 
Di ethyl phthal ate 
2,4-Dimeth 1 hen01 
Dimethyl p g t g alate 
4,6-Dinitro- 

2-methyl hen01 R 2,4-Dini trop en01 
2,4-Dtni trotol uene 
2,6-Dini trotol uene 
Di-n-octyl phthalate 

Re orting 
Resul t Units Eimi t 

(continued on foll owing page) 
ND = Not detected 

,..... .. NA = Not appl icabl e 

'.' '-?ported By: Emily Uebelhoer . .  , Approved By: Harlan Loui 

The cover 1 etter is an inte ral part .  of this report. 
Rev 23 8 787 



- 
Semivol a t i l  e Organics 

Target Corn ound Lis t  (TCL) 
Melt k' od 8270 

C l i e n t  Name: I C F  Kaiser  Engineers, Inc. 
C l  i en t  ID: SOURCEWATER (0.0, SOURCEWA, FBLK, ) 
Lab ID: 094168-0001-SA 
Matrix: AQUEOUS Sampled: 16 3UL 97 Received: 18 J U L  97 
Authorized: 18 JUL 97 Prepared: 23 J U L  97 . - Analyzed: 01 AUG 97 

Parameter 

bis(2-Eth I hexy1)- z phtha a t e  
F1 uoranthene 
F l  uorene 
Hexachl orobenzene 
Hexachl orobut ad i ene 
Hexachl orocycl opentadiene 
Hexachloroethane 
Indeno(l ,  2.3-cd) pyrene 
I sophorone 
2-Methylnaphthalene 
2-Methyl phenol 
4-Methyl phenol 
Naphtha1 ene 
2-Nitroanil  ine  
3-Ni t roan i  1 i ne 
4-Ni t r oan i  1 i ne 
Nitrobenzene 
2-Ni trophenol 
4-Ni trophenol 
N - N i  trosodiphenyl ami ne 
N-Ni  t roso-d i  - 

n - ropy1 ami ne 
Pentac R 1 orophenol 
Phenanthrene 
Phenol 
Pyrene 
1,2,4-Trichl orobenzene 
2,4,5-Trichlorophenol 
2,.4,6-Tri chl  orophenol 

Surrogate  

Ni trobenzene-d5 
2-Fl uorobiphenyl 
Terphenyl -d l4  
Phenol -dS 
2-Fl uorophenol 
2,4,6-Tribromophenol 

Resul t Units 

Recovery 

NO = Not de tec ted  
NA = Not app l icab le  

Reported By: Emfly Uebel hoer  Approved By: Harlan Loui . . 
The cover letter is an i n t e  Gal p a r t  o f  t h i s  r epo r t .  

" 

B Rev 23 787 



- 
Acids L ib ra ry  Search (10 Compound T I D )  

Method 8270 

C l i en t  Name: ICF Kaiser Engineers, Inc. 
C l  Sent ID: SOURCEWATER (O.O,SOURCEWA, FBLK, ) 
Lab I D :  094168-0001-SA 
Matrix: AQUEOUS Sampled: 16 JUL 97 Received: 18 JUL 97 
Authorized: 18 JUL 97 Prepared: NA Analyzed: 01 AUG 97 

Parameter 

On known 
TID Compound 2 
T I 0  Compound 3 
T I 0  Compound 4 
TID Compound 5 
TID Compound 6 
TID Compound 7 
T I 0  Compound 8 
T I 0  Compound 9 
TID Compound 10 

NO = Not detected 
NA - Not app l i cab le  

Resul t  
Re o r t i n g  

Un i t s  . l i m i t  

_. -, - .' % 

i L e p o r t e d  By: Emily Uebelhoer Approved By: Harlan Lo.ui . . 
The cover letter i s  an inte ?a1 part o f  this report. 

Rev 23 8 787 



METALS 

(Water - T o t a l )  

C l i e n t  Name: ICF Ka iser  Engineers, I n c .  
C l i e n t  ID: 071597R1 (O.O,071597Rl,FBLK,) 
Lab ID: 094167-0005-SA 
M a t r i x :  AQUEOUS Sampled: 15 JUL 97 Received: 17 JUL 97 
Au tho r i zed :  18 JUL 97 Prepared: See Below . Analyzed: See Below 

Repor t ing  A n a l y t i c a l  Prepared Analyzed 
Parameter Resul t  U n i t s  L i m i t  Met hod Date Date 

A1 umi nun 
Ant  i mony 
Arsen ic  
B a r i  um 
B e r y l  1 i um 
Cadmi um 
Calc ium 
Chromi um 
Coba l t  
Copper 
I r o n  
Lead 
Magnes i um 
Manganese 
Mercury 
N i c k e l  
Pot  ass i urn 
Selenium 
S i  1  v e r  
Sod i urn 
T h a l l  ium 
Vanadium 
Z i n c  

0.10 6010A 
0.010 6010 Mod i f i ed  
0.010 6010 Mod i f i ed  
0.010 . 6010A 
0.0050 6010 Modi f ied  
0.0050 6010A 
0.50 6010A 
0.010 6010A 
0.050 6 0 1 0 M o d i f i e d  
0.020 6010A 
0.10 6010A 
0.050 6010A 
0.50 ,6010A 
0.010 6010A 
0.00020 245.1 
0.040 6010A 
5.0 6010A 
0.20 6010A 
0.010 6010A 
5.0 60 10A 
0.010 6010 Mod i f i ed  
0.010 6010A 
0.020 6010A 

08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
31 JUL 97 31 JUL 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 9 . p ;  
08 AUG 97 11 AUG s'~''-  
08 AUG 97 11 AUG S 
08 AUG 97 11 AUG 91 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 
08 AUG 97 11 AUG 97 

ND = Not de tec ted  
NA = Not  appl  i cab1 e  

Reported By: A l l  an Wong Approved By: Mei L a i  

The cover  l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h i s  report :  8 Rev 23 787 



- HET ALS 

(p - (Water - Tota l )  

C l ien t  Name: ICF Kaiser Engineers, Inc. 
C1 i e n t  ID :  072397R1 (0.0,072397Rl ,FBLK, ) 
Lab ID: 094258-0001-SA 
Matrix: AQUEOUS Sampled: 23 JUL 97 Received: 24 JUL 97 
Authorized: 24 JUL 97 Prepared: See Below - Analyzed: See Below 

Re o r t i n g  Analyt l  cal Prepared Analyzed 
Parameter Result Units fimi t Hethod Date Date 

A1 urn1 nurn ND 3: 0.10 6OlOA 08 AUG 97 11 AUG 97 
Antimony . ND 0.010 6010Hodified 08 AUG 97 11 AUG 97 
Arsenic ND mg/L 0.010 6010Nodified 08 AUG 97 11 AUG 97 
Bart urn W D mg/L 6.010 6010A 08 AUG 97. 11 AUG 97 
Beryl l i urn ND mg/L 0.0050 6010 Modif ied 08 AUG 97 11 AUG 97 
Cadmi urn ND mg/L 0.0050 6010A 08 AUG 97 11 AUG 97 
Cal c l  urn ND mg/L 0.50 6030A 08 AUC 97 11 AUG 97 
Chrorni urn ND mg/L 0.010 6OlOA 08 AUC 97 11 AUG 97 
Cobal t ND $k 0.050 6010 Nodi f i e d  08 AU6 97 11- AUG 97 
Copper ND 0.020 6010A 08 AU6 97 11 AUG 97 
I r o n  ND mg/ 1 0.10 6010A 08 AUG 97 11 AUG 97 
Lead WD QQ/L 0.050 6010A 08 AU6 97 11 AUG 97 
Magnes i urn ND mg/L 0.50 6010A 08 AUG 97 11 AUG 97 
Manganese ND m9/L 0.010 6010A 08 AUG 97 11 AUG 97 
Hercury ND mg/L 0.00020 245.1 08 AUG 97 09 AUG 97 

?.. --+ Nickel ND mg/L 0.040 6010A 08 AUG 97 11 AUG 97 pp5- Potassi urn ND w/L  5.0 6 0 1 0 ~  08 .AUG 97 li AUG 97 
-Sel eni urn ND w/L 0.20 6010A 08 AUG 97 11 AUG 97 
ii 7 ver ND mg/L 0.010 6010A 08 AUG 97 11 AUG 97 
Sodi urn ND mg/L 5.0 6010A 08 AUG 97 11 AUG 97 
Thal 1 i urn ND ' mg/L 0.010 6010 Modif ied 08 AUG 97 11 AUG 97 
Vanadi urn ND m9/L 0.010 6010A 08 AUG 97 11 AUG 97 
Zinc ND w/L 0.020 6010A 08 AUG 97 11 AUG 97 

- - . 

ND - ' ~ o t  detected 
MA - Not appl icable 

I ,., - Reported By: A l l  an Wong Approved By: Nei La i  

The cover l e t t e r  i s  an i n t e  r a l  p a r t  o f  t h f s  report. 
Rev 238787 

r.L Y - 



(Water - Total) 

Client Name: ICF Kaiser Engineers, Inc. 
C l  i en t  ID: 07249781 (O.O,072497Rl, FBLK,) 
Lab ID: 094277-0001 -SA 
Matrix: AQUEOUS Sampled: 24 JUL 97 Received: 25 JUL 97 
.Authorized: 25. JUL 97 Prepared: See Below - Analyzed: See Below 

Analytical Prepared Analyzed 
Parameter Result Units Met hod Date Date 

A l  mi num ND 
Antimony NO 
Arsenic NO 
Bari urn NO 
Beryl 1 i urn NO a 

Cadmi urn ND 
Cal c i  urn ND 
Chromi urn ND 
Cobal t ND 
Copper ND 
Iron ND 
Lead ND 
Magnesi urn ND 
Manganese ND 
Mercury NU 
Nickel NO 
Potassium NO 
Sel eni urn NO 
Sl l  ver ND 
Sod i urn NO 
Thal l i urn NO 
Vanadi urn NO 
Zinc NO 

ND - Not detected 
NA - Not applicable 

Reported By: All an Wong 

0.10 6010A 
0.010 6010 Modified 
0.010 6010 Modified 
0.010 6010A 
0.0050 ' 6010 Modifled 
0.0050 6010A 
0.50 6010A 
0.010 6010A 
0.050 6010 Modified 
0.020 6010A 
0.10 6010A 
0.050 6010A 
0.50 6010A 
0.010 6010A 
0.00020 245.1 
0.040 6010A 
5.0 6010A 
0.20 6010A 
0.010 6010A 
5.0 60 10A 

29 JUL 97 31 3UL 97 
29 JUL 97 01 AUG 97 
29 JUL 97 01 AUG 97 
29 JUL 97 31 JUL 97 
29 JUL 97 01 AUG 97 
29 JUL 97 31 JUL 97 
29 JUL 97 31 3UL 97 
29 3UL 97 31 JUL 97 
29 JUL 97 01 AUG 97 
29 JUL 97 31 JUL 97 
29 JUL 97 31 JUL 97 
29 JUL 97 31 JUL 97 
29 JUL 97 31 JUL 97 
29 JUL 97 31 
31 JUL 97 31 
29 JUL 97 31 
29 JuL 97 3 i  
29 JUL 97 31 
29 JUL 97 31 
29 JUL 97 31 

JUL 
Jut 
JUL 
JUL 
JUL 
JUL 
JUL 

0.010 6010 Modified 29 JUL 97 01 AUG 97 
0.010 6010A 29 JUL 97 31 JUL 97 
0.020 6010A 29 JUL 97 31 JUL 97 -- .. - - -  

Approved By: Mei Lai 

The cover l e t t e r  i s  an i n t e  r a l  part  of t h i s  report.. B Rev 23 787 



APPENDIX C 

LEVEL OF CONCERN TABLES FOR 
(:p 

(,* - METALS AND SVOCs 



Table C-2 
Levels of Concern lor TCLP SVOCs at SWMU 68 

I 

Hcxachlorobcnzene 0.13 

TCLP SVOC Annlyte --- 

Pyridine 
Hexachloroethanc 

- . . - - - - - - - - - - - - .--- - - - - -  ~, I 

Mothylphinol (total creosol) 1 200 l;' 
~ ~ 

TCLP Waste 
. Chancterivtlon 

Cr l t e r l~  (pfi) 
5.0 " 

3.0 ' 

I Pcntachloroohenol . .  I 100 I 



Table C-1 
~evk l s  of Concern for Metals In Soll at SWMU 68 

permit, laboratory detection limits (for wet weight) are used. 
Calculated HBNs. RFI, Appendix D (Dames & Moore, 1992). 

3 For metals that do not have a Permit or Calculated HBN, the Residentlal Soll RBC Is used as the cleanup criteria (USEPA, 1997). 
' Cleanup criterion for lead Is a de/&to standard given by the Omce of Waste Management (USEPA, 1991 and 1997). 
5 TCLP values are given for the eight RCRA metals analyzed for waste chamcteription. 
nv - No cleanup criteria are given for essential nutrients. 
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August 3 1, 1994 

.- 

Hany R Kleiser 
U .S. Army Environmental Center 
Installation Restoration Division 
Building E4480 
Aberdeen Proving Ground, MD 2 10 1 0-540 1 

Re: Revised VI Section Report 
SWMU Closure Report 
Radford Anny Ammunition Plant, VA 

/- 

Dear Harry: 

Enclosed are one revised section report for the VI at RAAP and the closure report for 
SWMU 69; one bound and one unbound for each report These reports include the 1993 data 
collected at SWMU 39 (Section 11.0) and the documentation for excavating SWMU 69 and 
landfilling the soil at the RAAP Fly Ash Landfill. Please review thesc draft documents and 
provide comments as necessary. A copy of the SWMU 69 report was sent to Bill Hendon 
(RAAP) for his review. Revised section reports for SWMU 0 and SWMUs 10135 are being 
prepared now and should be out in a week or two. Our plan is still to send the revised section 
reports to you for comment, give you a week or so to review them and have them returned to 
us for a final draft of each to be prepared before the end of September. We plan on providing 
the study on using the onsite soils data to create background concentrations to you in late 
September. 

Please call to discuss any changes or extras to the reports. I will contact you within the 
next few days if 1 do not get a call from you or Dennis. 

Sincerely, 

DAMES Bi MOORE, MC. 

Enclosures 

Sr. Hydrogeologist 

i 



ACRONYMS AND ABBREVIATIONS 

RFI 

SWMU 

TAL 

TCLP 

TOC 

TOX 

ug/g 

,-^ 
ug/L 

! - USAEC 
USEPA 

VI 

XRF 

Below Ground Surface . 

Health Based Number 

Mean sea level .- - 

W o r d  Army Ammunition Plant 

Resource C o n s d o n  and Recovery Act 

RCRA Facility Investigation 

Solid Waste Management Unit 

Target Analytc List 

Toxicity Characteristic Leaching Procedure 

Total Organic Carbon 

Total Organic Halogen 

Micrograms per gram 

Micrograms per Liter 

U.S. Army Environmd Center 

U.S. Environmental Protection Agency 

Vdcat ion  Investigation 

X-Ray Fluorescence 



1.0 BACKGROUND INFORMATION 

Solid W e  Management Unit (SwhN) 69 was a retention facility at Radford Army 

Ammunition Plant (RAAP), Virginia identified in the RAAP Resource Conservation and 

Recovery Act (RCRA) Facility Assessment (USEPA, 19g7) as having the potential for releasing 

contaminants into the environment and was included in the RCRA Permit for Corrective Action 

and Incinerator Operation (USEPA, 1989) issued to RAAP by the U.S. Environxhcntal Protection 

Agency as warranting investigation. The actions undertaken by Dames & Moon at SWMU 69 

were authorized by the U.S. Army Environmental .Center (USAEC) under Con- No. 

DAAA15-90-D-00 15, Task Order 4. 

In accordance with the RCRA Permit for Corrective Action and Incineration Operation, 

a Verification Investigation was performed in 1991. As part of the VI, samples were 

collected from the s u .  wakr and sediment located in SWMU 69 and analyzed to evaluate 

whether hazardous constituents were present from discharges associated with the chromium tanks 

at SWMU 68, approximately 25 feet upgradient and southeast of SWMU 69. Additional soil 
/-. 

samples were collected downgradient of the retention Wty to evaluate the presence of 

hazardous constituents transported through overflows of the retention facility. (See Figure 1 for 

VI sample locations). Soil and sediment samples were analyzed for pH and Target Analyte List 

(TAL) metals. The water sample was analyzed for pH, TAL metals, Total Organic Carbon- 

(TOC) and Total Organic Halogen (TOX). 

The sediment and soil sample results h m  the 1992 VI indicated concentrations of 

antimony, arsenic, beryllium, cadmium, chromium, cob& lead, and thallium exceeding (HBN) 

criteria The laboratory analyses of the surface water in the pond indicated that antimony, 

cadmium, chromium, cobalt, copper, lead, manganese, nickel and zinc exceeded the permit HBNs. 

The recommendations of the VI report included the removal of aU accumulated water, sediment 

and surficial soils associated with SWMU 69 that are known to be adversely impacted. RAAP 

personnel collected additional samples of the pond sediment for chemical analysis and 

demonstrated that these materbh were compatible to the fiyash being disposed into Fly Ash 

Landfill No. 2 (FAL No. 2). Based on this demonstration, the Virginia Department of . 

Environmental Quality modified thc pennit for FAL No. 2 to allow the sediment and soil at 



l u N Q i  
8 SOIL SAMPLE 

.c.l 
- UNDERGROUND PIPELINE (IN FEET) 

FIGURE 1 
LmnoN MAP 

SWMU 69-POND BY CHROMIC ACID TREATMENT TANKS 
RADFORO ARMY AMMUNITION P W T .  VA Domes & Moore 

2 



F -  SWMU 69 to .be disposed of into the landfill. The excavation activities were initiated aftcr the 
'. ' '\ iL.: ' 

permit modifications were approved. 

2.0 ENVIRONMENTAL SETTING 

The topography in the area of SWMU 69 is moderately sloping towards the northwest. 

The area furthm north of S W  69 is moderately steeply sloping toward the west. The 

elevation at SWMU 69 is approximately 1,790 to 1,800 feet above mean sea level (msl). There 

are buildings, paved roads, and overhead pipes in the vicinity of SWMU 69. The topographic 

survey of conditions prior to excavation activities was performed by Anderson and Associates, 

Blacksburg, VA. Insert 1 presents the topographic survey of the site and adjacent areas. Figurc 

2 presents the pond and areas to be disturbed from the excavations. 

No site-specific groundwater conditions have been'investigated in this area. However, 

groundwater is likely found at a depth of 20 to 40 fett below ground surface (bgs) with flow 

northwestward and discharge into the New River. 

Based on topography, the surface water in the area of SWMU 69 appears to flow 
" -+I, 

"v;A, 3. westward towards a tributzuy to the New River. The tributary flows north and discharges into 1 

the New River which is approximately 1,400 feet horn SWMU 69. Based on the review of 

RAAP utility maps, no manholes, catch basins, or storm drains were evident in the media te  

vicinity of SWMU 69. Ovefflow from the pond traveled through a weir which discharges to the - - 
north- 

3.0 EXCAVATION AND SOIL SCREENING PROGRAM 

In accordance with the recommendation included in the final draft VI report for SWMU 

C 
- 69, interim measures were undertaken at SWMU 69 to m o v e  impacted soil. An X-Ray 

fluorescence (XRF) method was selected as the appropriate field method to delineate the b i t s  

I of the area to be excavated. Lead was selected as the indicator for field screening of soils due 

to excessive levels present in pond sediment and ease of testing using the XRF method The 

corrective action consisted of developmental sampling, excavation and disposal of contaminated 

I 
sediment and soils, on-site sampling and analysis during excavation activities, confhatory 

i sampling and analysis, and backfilling and grading operations. 

2 - .  

3 





m-*.'-.i 3.1 Deveio~mental Samuling 
L&<:>.' 

Prior to undertaking the excavation activities, developmental sampling activities took place 

to establish a lead XRF standard to be-utilized for analysis of samples collected during excavation 

activities. 
.- 

XRF Instrumentation 

The XRF instrument used for the soils screening was the MAP 3, m a n u f m d  by Scitec 

Corporation. The instnnnent uses a radioactive cadmium10q source to excite the elements in the 

samples, causing the elements to emit their own characteristic (in terms of wavelcdgth and 

energy) fluorescent x-radiation. The instrument detector sorts the fluorescent x-rays by energies, 

and the concentrations of the elements are calculated by comparing the fluorescent intensities in 

the sample unknowns to those in standard samples. The f o b  of the metal analyte in the samples 

is unimportant (e.g., amorphous versus crystalline, organically versus inorganically bound, silicate 

versus oxide, etc.). Analytical accuracy is greatly enhanced if the ma& composition of the 

sample unknowns is similar to that of the standards (in terms of bulk elemental composition), and 
-- 

\*, ; ,;,,; 
<11 .* ,L 

similar particle size distributions also contribute to improved accuracy. 

3.1 2 Lead XRF Standard Prmaratiog 

Site-specific lead calibration standards were prepared h m  "clean" soil collected in the 

immediate vicinity of tbc p o d  Two sets of standards were made using two different sail types- 

identified at the site (one soil appeared to contain more clay than the other). An analysis of the - 
two soils for metals content revcaled the concentrations presented in Table 1. Elementally, the 

two soils are not substantially different; the lead contents were 38 and 17 micrograms/gram 

(uglg). The standards were made by doping the soils with lead atomic absorption reference 

solutions (1,000 uglg and 10,000 ug/g) to yield soil lead concentrations scanning the expected 



Metal Analyte 

Silver 
AIuminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Cadmium 
Cobalt 
Chromium 
~ P F  
Iron 
Potassium 
Magnesium 
Molybdenum 

, >--. 
Sodium 

t - Nickel 
h d  
Antimony 
Sel e nium 
Silicon 
ThaIlium 
Vanadium 
Zinc 

Table 1 
Summary of Analytical Results for Calibration Soils 
SWMU 69, Pond by Chromic Acid Treatment Tanks 

RAAP, .Virginia 

Metals Concentrations (rnicrograms/pms) 
Soil No. 1 Soil No. 2 . 

- - 

BDL = Belaw Detection Lknk 

BDL 
36,800 

1,990 
285 
3 

581 
BDL 

9 
161 
23 

229400 
6 , M  
1,410 
BDL 

864 
47 
38 
170 
250 

WO~ 
' 248 

63 
73 

BDL 
34,200 
6,350 
248 
3 

1,080 
BDL 
11 
347 

. 22 
23,600 
9,340 
2,480 
BDL 
1,090 
41 
17 
200 
261 

26,500 
299 
51 
50 



concentration range of lead in the sample unknowns (0 to 2,500 uglg). The samples were air- 

dried and then homogenized and placed in plastic zip-lock bags. 
"", 

3.1.3 XRF Calibration 

The exact calibration procedures for the MAP 3.-& propriemy. In general terms, the 

sample standards were analyzed with the XRF unit to generate fluorescence yield data for lead. 

The standard samples were analyzed through the walls of the plastic zip-lock bags. The 

fluorescence yields and the known lead concentrations were used to develop calibration curves 

(models) for lead in the two soils; the models were -simply linear (or near linear) plots of 

fluorescence yield versus lead concentration The two models were stored in the MAP 3 internal 

computer for use in the field. Based on the linear plots of the laboratory derived lead calibration 

standards, the lead concentrations of the field samples could be estimated to plus or minus 25 

ug/g- 

3.2 Onsite Sarn~lin~ and Analvsis 

The objective of the XRF s c r e d q  of soils was to identie soils for which lead 

concentrations were greater than the permit specified HBN of 200 uglg. Soils were collected and 

screened before excavation began in order to establish a baseline database to define areas from 

which soils needed to be removed. The soils continued to ,be screened during excavation so that 

the areas needing excavation could be continotsly redefined bawd on the detected lcad 

concentrations. Once an area yielded soil with lead concentrations consistently below the HBN, - 
soil excavation was discontinued and excavation begun on the adjacent soils. This process of 

screening soils, adjusting excavation areas and final screening of soils was continued until the 

area needing soil removal was defined and fully excavated. 

3.2.1 Soil and Sam~line Locations 

During the excavation process, samples were collected to detexmine and limit the 

excavation process. Samples were collected and located on a locally developed grid coordinate 

pattan, (see Figure 2 for grid layout). The samples shown on Table 2 arc identified by their 

westing coordinate followed by their northing coordinate. The sample coordinates were 



Table 2 
Summary of XRF Lead Results 

SWMU 69, Pond by Chromic Acid Treatment Tanks 
RAAP, Virginia 

Estimated Lead Concentrations (microgramslgrams) 
Sample 
Identification Model 1 .-Model 2 

Samples Screened Prior to Exovation 



Table 2 (Cont'd) 

E s t i h d  Lead Concernrations (microgramdpms) 
Sample 
Identification Model 1 .- -Model 2 

Samples Screened During Excavation 

Black sediment 1 
Black sediment 2 
Flyashblack sed mix 
Flyash 
50W15N- bottom6 
50W25N- bottom6 
40w15N-wa112' 
40w35N-waw 
40wm-wal l2  
8OW2ON-wall 
85W35N-wall 
85W45N-westwall 
80W50N-wall 
90w15N-insidewall 
1 lOW5ON 
1 lOW60N 
lOOW5ON 
100W60N 
g o w m  
85W10N 
83W5N 
8owm- 1400 
75W5N- 1400 
70W5N- 1400 
6SW5N- 1400 
60W5N- 1400 
90W40N- 1445 
90WSON- 1445 
1OOW40N- 1445 
100W50N- 1445 
1OOW60N- 1445 



Table 2 (Cont'd) 

Estimated Lead Concentrations (micrograms/grams) 
Sampl t 
Identi£ication Model 1 .. Model 2 

Samdes Screened After Excavation 

70W3N- S'deep 
60WSN- S'deep 
65W3N - S'deep 
75W3N- S'decp 
50W20N- bot- 1800 
50W30N- bot- 1800 
60W20N- bot- 1800 
70W10N-b~t- 1800 ' 

70W20N- bot- 1800 
80W30N- bottom 
45W3ON- eastwall 
50W35N- bottom 
80W20N- bottom 
55W25N-bottom 
70W30N- bottom 
60W30N- bottom 
80W40N-bottom 
6OW40N-bottom 
7OW5ON- northwall 
60W50N- northwall 
100W60N 
85W25N- westwall 
75W55N - northwall 
100WSON 
90W40N 
90W50N 
90W60N 



approximated using visual alignments of the westing coordinate and an approximation of the @%+, 
8 

distance north of the west coordinate line. The coordinates are used mostly for sample 

identification; field determination of where to excavate was based on the acrual sample collection 

location. Where applicable, descriptions such as "wall" or "bottom" have been added to further 

locate the sample. Screening samples were also collected-hm the flyash used to stabilize wet 

sediments and sediment with and without flyash for comparison to background levels and levels 

of lead in the soils. 

3.2.2 Soil and Sediment Sarn~lina Procedures 

Soil and sediment samples were collected by placing samples into plastic sealable zip-lock 

bags using stainless steel spoons decontaminated between uses with distilled water, scrubbing with 

brushes (if needed) and drying with paper towels. Once collected, samples were tramported to 

the on-site laboratory facilities for XRF analysis for lead. The laboratory was set-up in an office 

room in Building 4926. After sampling, the soil was retumed to the excavation site and added 

to the soil transported to the land£ill. 

3.2.3 XRF Analvsis for Lead 'I 

The unknown soil and sediment XRF screenings were performed through the walls of the 

plastic bags to simulate the analyses performed on the sampIe standards. No sample preparation . 

was conducted (i.e., drying, sieving, or grinding), although noncohesive soiUsediment was-' 

homogenized inside the baggie by shaking and heading immediately prior to analysis. From the 

outse& it was apparent that soil matrix composition and particle size distributions were extremely ' 

variable between samples, and also somewhat dissimilar to the two soil types provided for 

standard preparation. To compensate for the variability, both calibration models were used for 

each analysis. Calibration model 1 d y  yielded slightly higher lead concentrations for the 

sample unknowns than did calibration model 2. The analyses were performed by "counting" each 

sample twice for 255 seconds each; the sample was either turnturned over to expose a new d a c e  

for analysis (if cohesive) or remixed (if noncohesive) between runs. The find concentration was 

taken as the average of the two readings. The laboratory prepared calibration samples were 

screened periodically during testing to insure that the XRF lmit was functioning properly. 



3.3 Excavation and Dis~osaI of Contaminated Soa 

! 
I . .  

Excavation activities were undertaken to remove sediment and soils with lead constituents. 

Approximately 3,500 square feet of surface area was dimbed during the excavation of sediment 

and soil. 
.- - 

The excavated sediments were wet duc to water trapped within the low permeability soils 

underlying the pond and in the berm. Flyash supplied by RAAP, was introduced into the 

excavation, as necessary, to absorb the water. The flyash was mixed with the sediment and soils 

and subsequently removed. With the flyash added, approximately 700 cubic yards of material 

were removed. Excavated materials were hauled a the existing Fly Ash Landfill No. 2, located 

on-site at RAAP approximately 2 miles east of the site (Figure 3). 

4.0 CONFIRMATORY SAMPLING 

Eight soil samples were collected from the excavation pit after the soils deliaeated as 

material for removal and landfihg wcre taken to the landfill. One sample (69S01) was taken 

from the center of the south wall of the excavation and seven samples (69802 through 69808) 

were taken from the floor of the excavation pit (Figure 4). These samples were analyzed for total 

TAL metals and full TCLP analyses to confirm the XRF Scmning data, indicating that the lead 

impacted soils have been identified and removed. Insert 2 in the map pocket is the full size 

topograhic map of the excavation pit. 

As shown on Table 3, only four TCLP parametc~s were detected in the eight soil samples' 

(barium, cadmium, 2,4-I> and chloroform) and no detection exceeded TCLP criteria The greatest 

concentration of TCLP of barium detected was 190 ug/L, tbe greatest cadmium concentration was 

5.2 ug/L versus the criterion of 1,000 ug/L, the greatest 2,4-D concentration was 0.37 ug/L 

versus the criterion of 10,000 ug/L and the greatest chloroform concentration was 6.4 ug/L versus 

the criterion of 6,000 ug/L. These results agree with the two samples of the pond sediment also 

submitted for TCLP analysis. Sample 69SE2 was of pond sediment prior to flyash being added 

and sample 69SL1 was of a mi- of pond sediment and flyash. Concentrations of TCLP 

barium, 2,4-D and chloroform in these samples were as low as the post excavation soil sampIes 

and TCLP cadmium was not detected. 
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Tabk 3 
S u a m q  dAnr)ylial Dam For Sediment and ConDmrmy Soil Sampler 

SWMU 49 - Poad by Qomic kid Truttmcnt Tlob 
Radbrd Army Ammuniriou kt, Virwr 

SmE ID 69SE2 6 9 ! U  @SO1 @SO2 
FIELD ID R D W W  RDSWZB RDSXC17 RDSXwLII 

S. DATE 28 - r~ -94  W-rpr-94 02-may-94 03-my-% 
D m x n  (a) 3.0 3.0 5.0 0s 
MATRIX PQL. CSE CSE CSO' CSO 

UNITS - UGO UGG " - UGO UGO - 

69303 
RDSXgW 

03-my-P1 
0s 

CSO 
UGO 

HBN 
UGG - 

UOOOO 
30 
05 

loo0 
0.l 
40 

NSA 
4m 
QB 

2900 
NSA 
UD 

NSA 
8000 

20 
la00 
NSA 

200 
200 

ANrIMONY 
ARSENIC 
BANmM 
BERYIUUM 
CADMIUM 
CALCItlM 
CHROMIUM 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
PrnASSIUM 
SELENIUM 
SILVER 
SODIUM 

\! '<<, 
TlwLlmf 

%1.. VANADIUM 
ZINC 

- - 
T a ?  
UGL - 

lOOOOD 
- tm 

NSh 
NSA 
NSA 
NSA 

METHYLENECHLORIDB 
CARBON DISULFIDE, 
. TOTAL UNKNOWNS 



TAL MeuL 
ALUMlNVM 
AHTIMONK 
ARSENIC 
BARKJM 
BEKYLtIUM 
CADMIUM 
CALCItlM 
CHROMIUM 
C O B W  
COPPER 
IRON 
lEAD 
MAGNESIUM 
MAN- 
MERCURY 

POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
THALLNM 
VANADIUM 
ZINC 

sm ID 
FIEID ID 

S. DATE 
DEPIH (E) 

MATRIX PQb 
UNm gQg 

69- 
RDSXm 

a-my-% 
0s 

CSO 
UGG - 

.- - 
23600 
c7.14 
I r m  I 

s3s 
[=I 
<a7 
1110 
41.6 

. 19.69 1 
25.6 

4xm 
<10s 
6&0 
34 
<OM 
2Sa 
3m 
*os 

coS9 
3730 

(-1 
113 

la 
<s 

69SM 
RDSx.23 

a-my-% 
0s 

CSO 
UOO - 
11400 
c7.14 

w"1 
33.4 

[ I-@ l 
c&7 
214 
382 

15-76 ] 
9.32 

P600 
*1os 
654 
sm 

o m  
686 
767 
<as 

*0589 
2540 
[ns 1 
49s 
224 

1ZD 
5 2  

HBN 
YGG 

aoooo 
30 
03 

lam 
0.l 
40 

NSA 
4a 
0 8  

2900 
NSA 

200 
NSA 
8000 
m 

lam 
NSA 
2a 
m 

NSA 
6 

16000 

T a J  
UOL 

lOOOOQ 

I000 

m p  
24-0 
CHLOROFORM 

Noa-TUP VolrtDa 
A(IETONE 10 Nr N1: la NT NT N& 
M E I X Y U N E  OILORIDE S Nr la NT NT NT NSA 
CARBON DlSULFIOB S Nr ln NT NT HT NSA 
T Q T A L ~ O W N S  N A HT Nr NT In NT NSA 

Footootq: 
G O  - CbemhlrdL CFE-QcddreQnrnt U G G - b f k u p m p c r q r a  UCfL=M-prUm. 
TAL-Tmt AmlyteLLr T U P - T o P i c i r y ~ ~ ~  
HBN- ~b.Pcdoumberudc8rtul  irbcRCRA~HB*not~hthcprmidnndaivcduJlrgrtmbrd~#lre 

l a d I n f . L c i r u m p t i a a r ~ t m t w l t h E P A p l ~ ( S l  FaIenl~33992 ,%OM,~4 ,8nd3462B3.  
NSA-Norl.ohrd(HBN)mU8bk;halth e l E s m d r n r a r e m t r ~  brIbe~rbnoirHBN,orvdrri le  

r r r ~ t d h m T a J e m r e Q o l a c h r r r  
NA-NotN.ihbk NT-Nottared 
~ = O r r u e r t h a e q o t p n m t d k a Z b n r a ~  < = k r t b o l a b o d d c a H *  
POL - Pr#k.l qwtlmtkm Iimit; tb kwat coaccnmtlolr rh.ran bc &bk/ det&rad at a  delloed k n l  of- 



The samples of the sediment and sedimenVflyash mixture were collected during the 

excavation of the pond and nrrrounding soils. M g  excavation, it was noted that the pond 
m 

appeared to have two layers of material; 1) a 1 foot thick, light gray top layer which was tested 

in 1992 and found to have excessive lead concentration, and 2) several feet of dark greenish gray 

to black sediments underlying the gray layer and extending to the bottom of the engineered pond. 

Analyses of the pond material indicated that the sediments also contained low concentrations of 

two common cleaning solvents (acetone and methylene chloride) and low concentrations of 

carbon disulfide which is usdly associated with decompositon of organic material. 

The eight soil samples wae analyzed for total TAL metals to document that the l e d  

concentrations were below the pennit HBN of 200 ug/g. Lead was detected above the detection 

limit (10.5 uglg) in only two samples at concentrations of 24.5 uglg and 18.3 uglg- The 

concentrations of four metals (arsenic, beryllium, cobalt and thallium) exceeded the permit HBNs 

in each of the eight samples, but the detected concentrations appear to be natural since they vary 

very little fiom sample to sample. Arsenic ranged from 2.44 to 7.98 ug/g, beryIIium ranged from 

1.05 to 2.89 uglg, cobalt ranged from 5.76 to 19.7 ug/g and thallium ranged kom 22.3 to 62.6 
JT~; 

uglg. The only other exceedance of a permit HBN was for antimony in sample 69SOI. This i 

antimony concentration is similar to the concentrations detected in the pond sediment and 

sedimentflyash mixture which could indicate that the sampled soil may have included some pond 

sediment or flyash However, the lead concentration in this sample was below the detection limit. 

In summary, the analytical data for the confirmatory samples show that the impacted pond 

soils were ackqmtely defined by the XRF screening and subsequently removed for disposal in 

the RAM landfill. 

5.0 BACKFILL AND FINAL GRADING 

After the co-ry sampling activities were completed, the excavation was backfilled 

with clean fill as supplied by RAM. The site was regraded to provide a natural drainage course 

in c o n f o m c e  with upstream and downstream conditiow. A final survey of the regraded area 

is shown in Figure 5 and tbc full sirc topographic map of the final graded site is included as 

Insert 3. 





6.0 CONCLUSIONS 

Based upon the interim measures taken and the corresponding codmatory sampling 

activities, impacted pond sediments and associated soils containing lead above the HBN have 

been removed from SWMU 69 and the m u n d i n g  vicinity. Analytical data of sampIes of the 

pond sediment and sediment/flyash mixture indicate thatthatdl TCLP parameters were below TCLP 

criteria Analytical data for soil samples collected indicates that the concentrations of metals in 

soils remaining at the site after excavation were also below TCLP criteria 
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2-chloroethyl vinyl ether / (2- 
Chlor0ethay)ethem 
cis-1,s-D~ehloroprgyIene / cia-1,3- 
D ich lwq~opuw 
X y l m  
D l ko loch lo ro r t hm / 
chloradik-thm 
te t r . ch lw#thy lm / 
Tetrachlormthwm 1, Pmrchloromthylen* 

Unit Fl@g Data 
Mar. C o d n  Gplr ----. ---a- 

uec 
Utt 
Wit 
UOB 
m a .  
UUI 
UGC 
UGO 
lux 
Ubb 
uet 
UtC 
UOQ 
UOQ 
ma 
UGG 
UGa 
UGC 
UtC 
UCO 
UCO 
UGG 
UOQ 
UCL 
UCL 

LWiL I 
UGL 
UOL R 
Utl 

UGL 
VW 
W l  

UGL 





f l e l d  
S r q l e  no. 
- - - - - - a m - -  

R0SXL427 

FIM~ Docucntat im ~ p p n d i x  ~ c p o r t  
lmtrllrtlm :Idford MP, VA (RO) 

f ilr Typal CS€ 
S ~ l p l ! ~  Date 01-JW-% 23-hlfG-94 

Lda Wth/ 
11 Anly. no. I l r t r l x  CAS lo. --. --.--..-- -I---- -I....- 

ES RDSX1427 m/U 56-89-9 

l - rrrulyta Daocrlptlon haa trulcrted. k. Data D lc t lmr ry  
I 

k v l y t e  D a c r i p t i m  ----------.-------- 
L l n d r r  / g r r w - D l r u e m  huuchloride 
/ g a r - l l u a c h l o r # y c .  
Endrin 
Wothomychlor / Mothoxy-DOT / 1,18- 
<2,2,2-Trlchlor#thyll&* 
Heptuhlw / 1Y-1,4,5,6,7,8,1- 
Heptuhloro-kO4,7,7a- tetr.h* 
24STP / Sllvem / 2-(2,4,5- 
Trl&lorophanoxy)propimlc wid 
2.4-0 / 2 , 4 - 0 l h l o r o p h ~ e t l c  
r l d  
p - C r o l  / 4-Cresol / 4-Mothylphuml 
1,bDlchloraknram 
r C m o l  / S-Cmol / 3-Mothylphrrol 
Qyrfdim 
Iexnchlwoknsm 
2,4-Dint t ro to lu rw  
Heushloroethum 
Iruchlwokrtdiam / W.uchlwo-1.3- 
br r td lam 
Palt.chler*mol 
2,4,GTrlchloropher~~l 
0 -Cr ro l  / 2 - C m o l  / 2-Mothylphrrol 
2,4,5-Trichloro@~rral 
H i t r a b a u m  / Ess- of drkn / 
0 l l o f m I r b w r  , 
brwy 
s a l m i u  
Arsenic 
A l u l n n  
Irm 
L d  
I k g n r f u  
H n a n n e  
Hlckel 
Po t rsa lu  
Sf lver 
S d l u  
l h r l l l u  
A n t l . 0 ~  
B a r l u  
Beryl 1 lu 
C h l u  
hralu 

mom. 
Bw l .  -.--- 
LT 

LT 
LT 

LT 

LT 

LT 
LT 
LT 
17 
LT 
LT 
LT 
11 

LT 
11 
LT 
LT 
11 

11 

Ullt f 1.g Data 
s .  Codt. a v l s  .---- .---. 
WL 



Final Darr~antat im Appendix Report 
I n r t r l l r t i on  :R.dford MP, VA (RD) 

F i le  Tw: CSE 
Sllpliw Drtr Range: 01-JAN-% 23-AM-% 

Site Site Field S q l e  Lab math/ 
Type 16 S r p l r  No. Depth Date Lab Anly. No. I k t r i x  U S  Yo. N l y t e  Description .-.- ..-- --.I------ -I-.- ----.. .-- --..----. -...-- ------- ----.-------------- 
MI 69SL1 RDWa 3.0 29-API-% ES RDSXeu) JS16/S 40-48-4 Cobmi t 

40-50-8 C o f W r  
40-62-2 VaMdiu 
40-66-6 Zinc 
10-70-2 C a l d u  

Ethylkntam 
Styram / Ethcny lkn tm / Styrol / 
Styrolem / ti- + 

Acrolein 
1,2-Dichlorortham 
Acryloni t r i t e  
Vinyl acotrte / Acetic acid vinyl 
ester 
Hethyl isabutyl ketone / 
tropropylaeetom / 4 - k t h y l - 2 - p +  
T0lucne 
chlorobwam / llonochloroknzcns 
2-Chlororthyl vinyl ether / (2- 
Chlorwthorry)etham 
cis-1,3-Dichloropropylam / cis-1,3- 
Dich lor~p~oprw 
Xy lam 
D i k m c h l o r o r t h n r  / 
c h l o r o d i k ~ t h m  
Tetrrchlorwthylem / 
Tetrachlorwthaw f PerchlorwthyluP 
Crrbon tetrachloride 
Methyl n-butyl ketane / 2-l(uwmnr 
Acetam 
chlorofom 
Benzene 
l,l,l-Trichlororthme 
Brmmethww 
Chlororthww 
Chlorwthme 
Vinyl chloride / Chlwwtham 
Methylem chloride / Dichloror thnr  
Urban disulf ide 
Branof om 
Bramdichlorollthwm 
1,l-Dichlorwthww 
1,l-Dichlorwthylem / 1,l- 
Dichlorwtham 
Trichlorof l uo ro r t hn r  

- m l y t r  Description hrr  been tnncrtd. S n  O r t r  Oict imrry 

Hers. 
Boo1 . ----- 

Unit 
Hear. ---.- 

UGG 
UGG 
UGG 
UGG 
UGG 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 

UGL 
UGL 

UGL 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
L M  
UGL 
UW 
UGL 
UOL 
UGL 
UCL 
UGL 

UGL 

Flmg Data 
C d  Qurls 
----a ...-- 





! (p :> i-----7 :-..- -.' '- --'-' . .  . . . ..- . , L.. G?: .: 
-. 

Sl te Site Fleld -1. 
T y p .  10 S r p l e  lo. Depth Date ---. ---. .--------- ----- -.---- 
MSU 6-11 M)SXL*28 3.0 00-MY-% 

Fiml Doclnentation Appendix Report 
l n t r l l r t i o n  :Rdford MP, VA (RD) 

F i l e  Type: CSE 
Snpl lng Date Rmge: 01-JAY-% 23-AUG-94 

Lab Math/ 
Lab h l y .  lo. Matrix US lo. ..- --------. ------ ------- 
ES R D S X L * ~  um/u 67-n-1 

67-66-3 

+ - kw l y t e  Dncr ip t ion her bnn trurrted. Sm Data Dittionmry 

- 

a-A + 

k u l y t e  Description ------.---------.-- 
Hexachlorocth~ 
Hexuh lo rok r t d im  / Hcruchloro-1,3- 
M d i a m  
Pentachlorophml 
2,4,6-f richlorophenol 
o-Creool / 2-Crew1 / 2-lkthylphmol 
2,4,5-Trlchlorophmol 
M i  trokntm / Erscnce of mirbme / 
O i l  of  mirbme 

End of Rrport - 190 Racordr Famd ** 

Unit Flag Oata 
meas. codes Ourla 
* - - - -  *--.- ---*. 
UGL 
UGL 

UGL 
UGL . 
UGL 
UGL 
UEL 



---. . ... . - . . , . . . - .-, 2F ,.\, . . 
i ) -  I . r r - - :  . . ! . ,  .I a .- . -I . . ~- s . ' I  : 

In )<la, :ladford AMP, VA ;UD) 
Fl le  Twt Cso 

6.pling Data R-e: 01-JAM-% 23-Iwi-94 

s l t e  SIte Fleld Sllple Lab math/ 
lyp 10 ~ n p l e  lo. Depth Dot. Lab Anly. Yo. Hatrlr U S  lo. 
-L-. ---- - I I . - - -C--  -.--- ---.-- --a --..1-.-- --.-I- ------- 
PLUO 6 W l  #)U*l7 5.0 02-MY-% ES #ISX*l7 JB01/S 39-97-6 

m15/$ 62-49-2 
iD19/S 40-38-2 
JSl6/S 29-90-5 

39-69-6 
39-92- 1 
39-95-4 
39-W-5 
40-02-0 
40-09-7 
40-22-4 
40-23-5 
40-28-0 
40-36-0 
40-39-3 
40-41-7 
40-43-9 
40-47-3 
40-48-4 
40-50-8 
40-62-2 
40-66-6 
40-70-2 

72-20-6 
72-43-5 

76-4b-8 

HSOIY a-n-i 

k u l y t a  Oescrlptlon ------------..----- 
Nareury 
s a l a r i u  
Arsrnfc 
ALulmn 
Iron 
Lead 
Ragr#r lu  

Wlckel 
Potasrlu 
S l  Lwr 
I Iod lu 
T h a l l l u  
htl.#lv 
k r l u  
I e r y l l  lu 
C * l u  
C h r a l u  
C o b l t  
wP=r 
v n d i u  
Zlne 
k l c l u  
L a d  
mrarry 
St Lvmr 
Anmlc  
B r r l u  
C A l u  
C h r a l u  
s o l m l u  
Toxrphem / Chlorlmted c.lphrw / 
Clrphachlw / A l l t o M  / 
Weptachla epoxid. 
Chlordun 
Llndww / g n - B e ~ ~ e m  haxwhlorldm 
/ am- luwh lo rocycb  
Endr l n 
Methwychlw / hthoxy-WT 1 1,1'- 
(2,2,2-Trlchlwoothyl Id.* 
Ikpt.chl~r / 11-1,4,5,6,7,&8- 
tl tachloro-3a,4,7,7a-tetr~* 
2x1, / S l l w  / 2-(2.4.5- 
Ir lchlor~mowy)prapIonlc acid l 

kit flag Beta 
Mar. Codes Owls 
---a- ..--. .-a*- 
VGG 
lux 
UGG 
UUI 
UGG 
UOC 
UGG 
UGG 
U G G .  
UGG 
UGO 
uea 
ue0 
uec 
UGP 
UtC 
UeE 
UCO 
uQ4 
UQQ 
Uo0 
UbO 
UCQ 
Utl 
UCL 
UGL 
UGL 
UGL 
UCL 
Utl 
mi 
lM 

UGL 
UCL 
UGL 



F l ~ l  Doemtmtlon ~ppandlx Report 
I n t a t l r t l o n  :Rdford MP. VA (ID) 

Fit. Typo: C00 
S w t l n g  Oat. Rwrg.: 01-JAW-% 23-AUO-% 

Slt. Slt. f i o td  S-te L A  moth/ 
TYP? 10 k . p t e  Yo. Depth Date L A  Anly. Yo. I l r t r l x  CAS Yo. --.- ---- ---.-.---. ----- .----- -I- ------.-I ------ --*---- 

PLUa 69501 RDSl(L*17 5.0 00-MY-% ES RDSXL*l7 H 5 0 N  91-75-7 

8240N 07-06-2 
08-90-7 
27- 18-4 

56-23-5 
67-66-3 
71 -43-2 
n - o r  -4 
75-35-4 

n-93-3 
79-01-6 

U 7 0 N  06-6-5 
06-46-7 
M-39-4 
10-86-1 
18-74-1 
21-14-2 
67-72- 1 
07-68-3 

k u t y t a  Descrlptlm 
-------.--------*-- 

2.4-D / 2 ,4 -D lCh lo roph~y~8 t iC  
r c l d  
1.2-Dichtoroeth~no 
Chtorobenzem / Ilmochtorokruam 
1.trachloroethytrrw / 
1.truhtoroethrrw / Porchtwoethylen* 
Carbon t e t r r ch to r l b  
Chlorofom 
Benzene 
Vlnyl chlorlde / Chtormthem 
1.1-Dlchloroethytem / 1.1- 
Olchtoroethem 
W~thyt othyt ketm,  / 2- lutnonr 
Trlchloroethy1.n. /Trichloroethm / 
Ethlnyl t r lchtor i rk  /I* 
pCrwo l  / 4 -Cr~ro l  / 4-hthytphenot 
1.4-Oichlorobnram 
rCrero l  / 3 -Cr ro l  / 3-llrthytphcnot 
Pyt ldlm 
Hax.chlorabarucr# 
2.4-Dlnltrotoluem 
Hexuhlorwthom 
llrrrchlorobutadirnr / Hemchloro-1.3- 
butd l r rw 
Pmtlchlorqheml 
2.4.6-Trlchloropheml 
o-Cr-ot / 2-Crrot  / 2-hthylphmot 
2.4.5-Trichtoraphmot 
Il trobenxm / Erame. of mlrbrw / 
011 of drbam 
Mercury 
t.tmlu 
Arsenlc 
A l u f n m  
1 tar 
Lead 
WaOrmlm 
Wng8neae 
Y lckel 
Potrsr lm 
tl lvmr 
S d l m  
T h a l l i u  
Antinny 

- k r t y t .  Deur lp t ia l  h r r  bm t rmeatd.  Sea Data Dlctlonrry I 

Rear. 
loot. ----- 
LT 

care. -.--- 
.2 

Unit F l rg  Data 
k m r .  Coder Oulr ----- ----- ----- 

UGL 

UGL 
UGL 
UGL 

UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 
' UGL 
UGL 
UGL 

UGL 
UG1 
WL 
UGL 
UGL 

UGG 
UGe 
UGG 
UGG 
UGG 
WQ 

' UGG 
UGG 
UGG 
UCC 
UGG 
UOG 
UGG 
UGa 



s i t e  s i t e  
typ. 10 .--- .-*- 
PLlG 69L02 

f irul Documtation Appendix meport 
I m t r l l a t i m  :Redford M P ,  VA (RD) 

f i l e  typo: t60 
Sllplim Date Rutgo: 01-JAY-M ~-U10-94 

Fleld S rp l o  Lmb Wth/ 
-10 lo. ~ o p t h  Deto Lmb Anly. Yo. Matrix UL Yo. hmlyte Description 
---------* **-.- ---.-. -** -..---*.- -----. --..--- --*----.---.*.--.*- 

- k* ly to  Dwcr ip t im has km truwrted. h. Data Dictionrry : ,  

chrmim 
C a k l t  
c w r  
V d l u  
zim 
k l e l m  
Lead 
mmcry 
S i  lver 
Amlnic 
B u l u  
c h i u  
ehrollun 
k la lm 
toxrphem / Chlorlrwtd c@mo / 
krphechlor / Alltox / 
neptuhlor cpoxib 
chlofdma 
Llnbrw / mmn-lonzam h u w h l b r l b  
/ ~ - H u r r c h l o r o c y s *  
Lndrin 
Iletharrychlor / bthoxy-DOt / 1,1'* 
(2 ,Z ,2-tr ichlomethyl i l*  
Heptnchlor / 11-1,4,5,6,7,8,8- 
Heptnchloro-Se04,7,7r-tetrrh. 
245tP / Silusx / 2-(2,4,5- 
triehlwophmoxy)propimic w i d  a 
2,4-D / Z 0 4 - D i c h l o r ~ ~ ~ t i e  
wid 
1,Z-Dichloroctha* 
Chloroknra, / Ilorochlwokrurrr 
te t r rh loroathy l rw I 
t r t rrhloroathem / Perchlororthylm* 
Carbon t~ t r rch lo r ido  
Chloroform 
Bcrulnr 
Vlnyl chlorldo / Chloraethwm 
1,l-Dichlororthylrw / la!- 
Dichlwoethem 
Methyl ethyl Letom / 2-krt .mrr 

wit 
near. 
-**-* 

UGa 
uet 
WO 
uet 
uet. 
ueo 
UCO 
uca 
uca 
UGL 
UGL 
WL 
ffl 
ffl 
UCL 
UOL 
UGL 
UCL 

Flag Data 
codes oulr 
-*-*- ----- 



FIml Documtat lm A f p d l x  R m p r t  
Intrllrtlon :Rdford MP, VA (RDU)) 

F i le  Types cso 
Snpl  lng Date R u m :  01 -JAW-% 23-AW-% 

Site Slte Field Smple Lab Heth/ 
Type I D  snp le  No. Depth Date Lab Anly. No. l l l t r l x  U S  lo. 
a*-. ---- *.--..---- .-.-- - - - - - -  .-* --**-*--- --...* -.-.-.. 
PLW 69SO2 ROsXL*18 0.5 00-MI-% E l  IIDSXL*18 824ON m-01-6 

8270/Y 06-44-5 
M-46-7 
00-39-4 
10-86-1 
18-74-1 
21-14-2 
67-72-1 
87-66-3 

87-86-5 
88-M-2 
95-48-7 
95-95-4 
98-95-3 

AMlyte Dewription .*-----.---..------ 
Trichlorwthylam /Trlchlorwthmm / 
Ethlriyl t r ichlor ldr /T* 
p-crerol / 4-Cresol / 4-Methyl@eml 
1,4-Dlchloraknrenc 
m-Cresol / 3-Crerol / 3-Methylplrmol 
Pyr ld im 
Hexrchl oroknzam 
2,4-Dlnitrotoluem 
Heuchlorwthma 
Hexachlorobutdiena / leruchloro-1,s- 
butdlena 
Pmtachlorophcnol 
2,4,6-f richlorophenol 
o-Crerol / 2-Crnol / 2-Methylphenol 
2,4,5-TrfchloropharoI 
Nitrobenzene / Errence of m i r h  / 
O i l  of drkrx 
Nerc y 
S e l m l u  
Arrmic 
A l u l m  
I ron 
L e d  
m l m  
Mwrguwre 
l l c ke l  
P o t r r s l u  
s i lver  
L o d l u  
Thrl l f u  
Ant f r a y  
B r r i u  
Beryl l lu 
c & l u  
C h r m l u  
cab1 t 
Copp.r 
V d i u  
Zinc 
C r l c i u  
L e d  
Mercury . . 
s i lver  
Arrmlc 

Caw. 
---*-  

3 

20 
10 
10 
100 
20 
20 
20 
20 

40 
30 
20 
30 
10 

5.00 E -2 
.I 
4.m 
31300 
46500 
10.5 
2350 
,132 
$2.7 
i n o  
-589 
4500 
49,. 5 
7.14 
45.4 
2.6 . 7 
51 .7 
19.7 
28.7 
0.9 
32.7 
1120 
50 
.2 
5 
100 

Ullt Flag Data 
Meas. C o k r  ourla 
** - - -  ----- --.-. 
UGL 

UGL 
UGL 
UGL . 
UGL 
UOL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 

UGG 
UGG 
UGO 
UGG 
UGG 
WiO 
UGG 
U[iG 

UGG 
m 
UGG 
U[iG 
UGO 
UGG 
UGO 
VOO 
WiO 
UEG 
UGO 
UtE 
UGG 
UGG 
UGO 
UGL 
UGL 
UGL 
UOL 

- Arvlyte Description h r r  bom tmicrtad. Sea D r t r  Dictionary 
, a  

- 4  - 



Flml D o c ~ n t a t l o n  App.ndlr kcport 
Imt.l latlm : I d f w d  MP. VA (RO) 

Ffl. Typ.: a0 
Sap1 lng Date R-: 01-JAW-# 23-AUC-94 

slt. Slte Field Srp la  LJ Bath/ 
Tm I0  S r p l e  No. Dapth Date Lab h l y .  Yo. b t r f x  CAS No. ---- * - 0 -  *-I--*---. ----- .----. 0 -0  ---.-..-. -I.--- .---I.- 

Anrlyta Drer lp t lon 
----------I.---.--- 

B a r l u  
C&f u 
C h r a l u  
Solenlu 
1aqh.rw / Chlorfmted cwph.n / 
crphrchlor / A l l  tar / 
neptUh1or e p f d a  
chlorbnr 
L l n Q n  / m-hntm hmx.chlorIk 

go-Nurchlorocyc* 
Eldrln 
U t t h ~ ~ y ~ h l o t  / hthary-DOT / ?,?'- 
(2;2,2-Trlchlwoethyllda* 
naptmehlor / 1N~1a4~Sa6a7~8~U- 
nrptachloro-3aa4,7,7.- t.tr.h* 
Z45TP / 91 1ven / 2-(2.4.5- 
~ r l c h l o r o p h ~ y ) p r o p f m l c  .c ld  
2.4-0 / 2 . 4 - D f c h l ~ r q h m ~ y a ~ ~ t f c  
acid 
la2-Dich lon#tha 
chlorobmtenm / l lanochlwoknrw 
Tatruhloroathylano / 
Tatrachlwmthm / Porchloroothylm* 
Crrbm trtrrchlorida 
chlwoform 
kntm 
Vlnyl c h l w l k  / 'Chlormthm 
1.1-Dlchlwmthylm / 1.1- 
Dlchloroethrw 
k t h y l  ethyl ketone / 2-lutnonr 
Trlchloroethylaa /Trlchloroatham / 
Ethfnyl t r fchlwfda /T* 
p I r a o l  / 4-Cruol / 4-lkthylphanel 
1 . 4 - D l c h l o r ~ a w  
r C m o l  / 3-Cram1 / 3-Methylpharol 
Pyr ldlm 
l l e ~ l o r o b a u a w  
2.4-~fn i t ra to lur r  
~ u u h l o r ~ t h m  
N.rrhlorahrtullm / luaehlaro-1.5- 
kndlm 
Pmtochlorophenol 
2,4,6-Trlchloroph~101 
0-Crmol / 2-Craol / 2-kthylphmol 

LT 
LT 
LT 

LT 
LT 

LT 
LT 
LT 
LT 
LT 
LT' 
LT 
LT 

LT 
LT 
LT 

Care. ..--. 
1m 
5 
10 
100 
5 

Unlt Flag Data 
wear. codam Grlr --.-- ---.- 

UGL 
UCL 
UGL 
UCL 
UCL 

UCL 
UGL 
UCL 

UGL 
UGL 
UGL 

UGL 
M 
UGL 
UGL 
UCL 
UGL 
UOL 
Uil 



Final Docuentatlon Appadix Report 
I n t a l l a t i o n  :Rdford M P ,  VA (RD) 

F i le  Type: CSU 
Srrpling Date Ram: 01-JAN-94 25-AUO-94 

s i te  s i t e  ~ i e l d  t r rp le  ~a bth/ 
Type ID S r p l e  Yo. Depth Date Lab Anly. Yo. k t r i x  CAI Yo. ---- ---- .-.---..-- ----- ---.-- --- ----.-.-- -.-.I- ----.I- ~ - 

PLUG 69W3 NaL*19 0.5 W-MI-% E l  #)SXL*19 U70/M 95-95-4 
98-95-3 

69SO4 RD#(*20 0.5 03-MI-% ES #)SX*ZO JBOl/S 39-97-6 
J015/S 82-49-2 
ni91s 40-3a-2 
JS16/S 29-90-5 

39-89-6 
39-92-1 
39-95-4 
39-W-5 
40-02-0 
40- 09-7 
40-22-4 
40-23-5 
40-28-0 
40-36-0 
40-39-3 
40-41-7 
40-43-9 
40-47-3 
40-48-4 
40-50-8 
40-62-2 
40-66-6 
40-70-2 

NSXL*2O 0.5 W-MI-% tS RDQtL'ZD 1311/M 39-92-1 
39-97-6 
40-22-4 
40-3b-2 
40-39-3 
40-43-9 
40-47-3 
82-49-2 

8WO/U 01-35-2 

24-57-3 
57-74-9 
58-89-9 

n-20-8 
72-43-5 

76-44-8 

- m l y t e  Description has bean t ruwatd.  Sea Data D ic t iau ry  

Arulyte Description ----------.-.-.-.-. 
2,4,5-Trlchlorophd 
Yi t rokruam / Essence of drkm / 
o i l  of  mirbnne 
Mercury 
Selen iu  
Arsenic 
A l u i ~  
I ron 
L e d  
WIpnr 1- 
Il.ng-. 
Yickel 
Potassiu 
s i  t w r  
Sodi u 
Thall iu 
A n t i m y  
B a r i u  
Beryl 1 iu 
carhim 
eh ro r i u  
cotm 1 t 
C w r  
vutadiu 
Zinc 
Ca l c i u  
L e d  
Mercury 
si lver 
Arsenic 
k r i u  
c u h i u  
Ch rm iu  
s c l m i w  
Toxllphm / Chlorinated cnphem / 
C M u h l o r  / Alltox / 
Hept.chlor .poxi& 
Ch l or& 
L indur  / g m - B e n z m  hexachlorl& 
/ emm-Hert.chloroeyc* 
Endr i n 
kthoxychlor / Hathoxy-DDT 1,l.'- 
(2,2,2-Trichloromthyl I&* 

Cone. -.--. 
3 3  
10 

-124 
.5 
3.16 
31700 
4-00 
10.5 
2240 
184 
29.4 ' 

1850 
.589 
4770 . 
53.1 
24 
58.3 
2.51 
-7 
56.7 
6.M 
32.4 
89.8 
69.1 
'1530 
so 
-2 
5 
100 
190 
5 
10 
160 
5 

Un l t  Flag Data 
bas. C o d r r  aimls ----- ---.* .---- 
UGL 
UOL 

UGO 
UG6 
UcQ 
UGO 
UGG 
UGa 
WiO 
UG6 
UCb 
UGO 
UGa 
UGO 
UG6 
lKiG 
UCC 
lKiG 
ueo 
UGa 
UGC 
UtO 
ueo 
UGO 
UCC 
UOL 
UGL 
UGL 
IM 
UOL 
UOL 
UGL 
UGL 
UGL 

UGL 
UGL 
M 

UGL 
Uol 



Unit Flag Oati 
Mama. code8 Quls ----- *- - - -  ----- 
Wil 

sit. s ~ t e  Flold srpl .  ~a moth/ 
typ 10 t r p l e  lo. Depth Oat0 Lab Anly, lo. I l r t r l x  ---- .-l..l---- -.--- ------ --. -...I---- ------ 
PLUG 6 9 W  #)U(L*tO 0.5 00-MY-# ES MOSXl*M WIV 

815OIV 

mas. 
Boo1 . ----- 
L t  

U S  nQ. ------. 
76-44-8 

93-72-1 

94-757 

07-06-2 
0s-90-7 
27- 18-4 

W-23-5 
67-66-3 
71 -43-2 
n - o r  -4 
75-35-4 

78-93-3 
79-01-6 

06-44-5 
06-46-7 
1-39-4 
10-86- 1 
18-74-1 
21-14-2 
67-72-1 
87-U-3 

87-a-5 
88-06-2 
95-48-7 
95-954 
96-95-3 

39-97-6 
82-49-2 
40-38-2 
29-90-5 
39-89-6 
39-92 - 1 
59-95-4 
39-96-5 
40-02-0 
40-09-7 

Anrlyto D a c r l p t l m  --------.--.-.----- 
Hoptachlor / 1H-1,4,5,6,7,8,8- 
~cptachloro-Ja,4,7,7a-totrrh* 
245TP / S l lwx  / 2-(2,4,5- 
T r l c h l o r b p h ~ ) p r o p l m l c  u l d  
2,4-0 / 2 , 4 - D l c h l o r ~ y u o t l c  
u l d  
1.2-oichloroothww 
h1oroknr.m / Ilaroc)llwabruw 
tetrachloroothylaw / 
~otrschlorootheno / Porchloroothyld 
Carbm tot ruh lor ldr  
chlwoforcl 
BtnzNar 
Vinyl chloridn / chloroethar 
1.1-0ichloroothyl.n / 1,I- 
Dlchloroothrr 
b t h y l  athyl kotaw / 2 - B u t m o ~  
trlchlororthylam /tr lchlor#thrrr  / 
Ethlnyl t r l c h l o r l k  /t* 
pcresol / 4-Crro l  / 4-llrthylphmol 
1,4-O{chlwokntrnr 
e t r a o l  / 3-Crro l  / I-hthylph.no1 
P y r l d l n  
Honrchloroknrrnr 
2,4-01111 trotolucrw 
Hurdlloroothnr ' 
Honuhlorobutdlrnr / Wuwhlwo-1,s - 
b u t d i m  
Pmltdllorophcnol 
2,4,6-Trichloraphcml 
o-creaol / 2-Cmol / 2-nothylphrml 
2,4,5-TrIchlorophcmI 
W l  troknrm / Essmc. of a i r b u r  / 
011 of airbum 
Il.rcvy 
S a l m i u  
Arsrnlc 
A l u l n u  
I ron 
L a d  
k ~ r n s l u  
n 0 f t g ~ 0  
Yickol 
Potosslu 

caw. 

5.0 E -2 

UGL 
UCL 
UGL 

UGL 
UCL 
UCL 
Utl 
UOL 

UGL 
UGL 

UCL 
ucl 
UGL 
UGL 
UGL 
Wil 
UCL 
UCt 

UOL 
UU 
UGL 
U(11 
UOL 



Final Docun t r t i an  Appndix Report 
t m t r l l r t i o n  : Id fo rd  MP, VA (ID) 

Fit8 Type: Cw 
Srp l i ng  Date I m a m :  01-JM-94 25-AUQ-% 

Site Si te f l e l d  S-le Lab .Mth/ 
typ. I D  Sapla Yo. Depth Date Lab Anly. No. Wl t r i r  ---- .*-- .--.---.a* om-.. -*--.- 0-- ------.-. .I 0.I. 

PLW dOSOS RDSX'zl 0.5 03-MI-% ES IDSX*Zl JS16/S 

unlt Flrg O r t r  
Hers. Cahs Qulr 
.I_.. c---- ----. 
W Q  
UG6 
UGG 
W;G 
uca . 
UGG 
UGQ 
ucG 
UGG 
UGG 
uca 
UGC 
UGG 
UCL 
WL 
UOL 
W L  
UGL 
UGL 
UGL 
UGL 
UCL 

k v l y t e  Darcription 
......---.-..-I-.*. 

s i  lver 
sodim 
T h r l l l u  
Ant lnoy 
B a r i u  
Beryl 1 iu 
c*Im 
Chrmira 
c c b l t  
Copprr 
v r u d i u  . 
zinc 
C l l C i r n  
Lord 
Rmrcwy 
s i  lver 
Arsenic 
B r r i u  
c a i u  
C h r a i u  
se lm im  
Twr rrw / chlorinated cqhene  / 
Ca.$rchlor / A l l t o l  / 
neptrchlor cpori& 
Chlordme 
L i f d a W  / g r r - k n r e n e  huuchloridm 
/ err-noxuhlerdcyc* 
Endr i n 
Ilrthoaych\or I Mthory-001 / 1,l'- 
(2,2,2-Trichlormthyl I&* 
neptrehlor in-1,4,5,6,7,8,8- 
~eptechloro-Sa,4,7,7a-tetrrh* 
245TP / Silwr / 2-(2,4,5- 
Trich1orophcnoay)proplonic w i d  
2,4-D / 2,4-Dichlorophcm)(y.cetic 
w i d  
1,2-Dichloraathr# 
Chloroknrem / Ila#chlorobcntene 
Te t r uh l o rm thy lm  / 
Tetruhloraathrcw / Porchlormthyln* 
Crrbm tetrmehlorid. 
Chlorofom 
Bantam 
Vinyl chlori& I Chloroethrcw 

C a r .  
--.a - 
-589 
4720 
54.6 
21.2 
47.2 . 
2.89 
6.9 
75.2 
9.25 
27.3 
74.7 
140 ' 
604 
50 
.2 
5 
1m 
86 
5 
10 
100 
5 

5.0 E -2 
-2s . 
5.0 E -2 

U S  Yo. 
---me.- 

40-22-4 
40-25-5 
40-20-0 
40-36-0 
40-39-3 
40-41-7 
40-43-9 
40-47-3 
40-46-4 
40-50-8 
40-62-2 
40-66-6 
40-70-2 
39-92-1 
39-97-6 
40-22-4 
40-38-2 
40-39-3 
40-43-9 
40-47-3 
8-49-2 
01-35-2 

24-57-3 
57-74-9 
58-09-9 

R-20-8 
R-43-5 

76-44-8 

UGL 
UGL 
UGL 

UGL 
UU 

UGL 

UGL 

UGL 
UGL 
UGL 

M L  
UCl 
UGL 
UGL 

- k u l y t e  Dncr lp t lon hr r  km truwrted. Sea Date Dictionrry , 



F f ~ l  Doctmmtrtion -1% Report 
lns to l lo t lan  : r d f o r d  MP, VA (RD) 

F ~ L O  tw: cm 
S r p l  lm Ootr anger 01-JAll-94 23-IWG-94 

s i t e  a l t o  ~ f e l d  -10 1.b Moth/ 
rype 10 s ~ . p l e  YO. ~ c p t h  oat8 l a b  h l y .  no. l l r t r l x  u s  NO. 
I--- 

..---.-.-. --.-- ----.- --- .-----I-- ---.-- ------- 
PLUG 6- U)SXLeZ1 0.5 09-WV-91 ES ROSXL'21 WO/M 75-35-4 

71)-95-3 
79-01-6 

um/u 06-44-5 
06-46-7 
08-59-4 
10-a6-1 
16-74-1 
21-14-2 
67-72-1 
87-66-5 

87-06-5 
88-06-2 
95-48-7 
95-95-4 
1-95-5  

Anrlyte D u c r l p t l m  -----------.--I---- 
1,l-Dlchloruethylcn / 1,l- 
Dfchlorwthene 
Methyl ethyl ketom / 2-Butanma 
Trlchloroethylene / t r lchlwoethaw / 
E t h f y l  t r i ch lo r i&  /t* 
p-Crao l  / 4-Cresol / 4 - H e t h y l ~ l  
184-Dichlorobaurnr 
n-Craol  / 3 - C r r o l  / 5-Mothylpha~l  
P y r f d i m  
nexrchlorobmzcn 
2.4-Dlni t ro to luaw 
neauhloruethm 
nesrchlorobutdfcn / Wuuhloro-1,s- 
b u t d t m  
Pent.chlor@mol 
2,4,6-lrfchlorophaol 
o - C r r o l  / 2-Cruol  / 2-Wlthylphmol 
2,4,5-Trlchloroph.noI 
Hi troknrcn / Eoome of m f r h  / 
O l l  o f  drbam 
Uercwy 
Se le r l i u  
Ar rmf  c . . 
A l u f n r  
I rat 
L e d  
I l rgnes lu  
ungmu 
Nfekml 
P o t u l l ~  
Sf lwr 
S d l l n  
t h r l l  iu 
Ant lm 
8 ~ f l r  
Beryl l lu 
c l d r i u  
Chromlu 
Cob.1 t 
Coepsr 
V w u d l u  
Zinc 
C o l e l u  
L e d  

unlt F l q  Doto 
M S .  c o k r  aml r  .---- ----- m e - - .  

UGL 

W;L 
W 

UGL 
UGL 
UGL 
UGL 
UGL 
UCL 
UGL 
N L  

UGL 
UOL 
UGL 
UOL 
UOL 

WG 
UGa 
UGQ 
uoa 
UOO 
UiQ 
uoa 
UOO 
UOC 
l&G 
uca 
WQ 
UOt 
UGG 
U6G 
UGU 
lmQ 
UOC 
uoa 
WO 
UOa 
uoa 
UGG 
UEL 



F l n l  Docun ta t im  Appendix Rrport 
I m t r l l a t l m  : Id fo rd  U P ,  VA (RD) 

Fl le  Typr CSO 
Srrpllng Date Rutgat 01-JAII-PI 23-AWi-94 

Ullt F1.g Data 
M r .  C o c k  Qurla 
- - - - a  - - ---  --- -a 

s i t e  
fYpr ---- 
PLUG 

s l  te  Field Srrple L A  moth/ 
ID Yo. Dcpth Date Lab Anly. Yo. Hatrfx U S  Wo. ---- . . .-I--. 

--- ------.-- -*-I,.. 
6- RDaL*ZZ 0.5 00-MV-94 LS IIDsXL*ZZ 1311/U 39-97-6 

40-22-4 
UW 
UGL 
UGL 
UCL 
Utl 
UGL 
UGL 
UGL 

Mercury 
Sllwr 
Arrmlc 
B a r l u  
c u h l r n  
Chra l rn  
Selmlrn 
Toxaphcm / Ch lo r lmtd  c r p h m  / 
Clnphechlor / Alltox I 
neptrchlor rpoxldr 
c h l o r b n  
Lldene / o . ~ ~ - B i n t m  hurrchlorldr 
/ a m -  Wuuhlorocvc* 

UGL 

UGL 

u l d  
1,2-Olchloroothm 
Chlorobanzww / lkrrochloroknrm 
Tetruhlwoethylma / 
Tetrachlorolthww / ParchlorolthylW 
Carbnn te t ruh lo r ld r  
Chlorotom 
Beluum 
Vlnyl chlorlde / Chloroetham 
1,l-Dlchlorolthylm / 1,l- 
Dlchloraathum . 
Methyl ethyl ke ton  / 2-Uutnonr 
Trlchloraathylene /Trlchloroethme / 
Ethlnyl trlchlorldm /T* 
p-Cmol  / 4-Crasol / 4-hthylplwnol 
1,4-Dlchlorobenrum 
m-Cresol / 3-Crasol / 3-lkthylplwnot 
Pyr ldlm 
Hexltrchloroknzm 
2,4-Dlnl t r o t o l u r r  
Hexech l oroethww . . 
Hexmchlorobutdlww / Hexwhloro-1,s- 
bu tad lm  

UGL 
Utl 
UGL 

UGL 
UGL 
UGL 
UGl 
UGL 

UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
Utl 

- ~ n r l y t e  Descrlptlon has kcn tnnmtd. see Data D l c t l o r r y  ,, 

- 1 0  - 



s l t e  sit. f i e l d  
lyp 10 Srrple Yo. -.-- ---- ---------- 
RUG 49m RDsxL*22 

F l r v l  Dauwr t r t lon  4 p p d l x  Report 
Im t r l l a t i on  : Id fo rd  MP, VA (RD) 

Fi le  Tw: CSO 
s q l i ~  Date R-ex 01-JAW-% 23-WIQ-% 

Lab Moth/ 
LA Anly. Ye. Wltrix .-- -----.--- m e - - - -  

ES #SXL*U 8270/Y 

U S  Yo. ------- 
81-86-5 
88-06-2 
95-48-7 
95-95-4 
96-95-3 

39-97-6 
02-49-2 
40-1-2  
99-90-5 
39-89-6 
39-92-1 
59-95-4 
39-96- s 
40-02-0 
40- 09- 7 
40-22-4 
40-23-5 
40-a-o  
40-36-0 
40-39-3 
40-41-7 
40-43-9 
40-47-3 
40-41-4 
40-50-8 
40-62-2 
40-66-6 
40-70-2 
39-92-1 
39-97-1 
40-22-4 
40-38-2 
40-39-3 
40-43-9 
40-47-3 
6Z-49-2 
01-J)-2 

k v l y t e  Descrlptlm 
..-.--.---1-.1..--- 

Pmtrchlorophcml 
2,4,6-Trlchlorophenol 
o-Crmol / 2 - C r o l  / 2-llrthylphrrol 
2,4,5-Trichloropharol 
Y i t r o k n t a m  / Euawe of m l r b w  / 
O i l  of m i r b w  
Mercury 
S e l a i u  
Arrmlc 
A l I a l n r  
1 ron 
Lead 
msrmlu 
Ilnoul... 
Ulckel 
P o t u a l u  
si lver 
s d l u  
The11 iu 
Mt 1- 
mrim 
B e r y l l l u  
C & i u  
Chramlu 
Cobntt 
Coppr 
V r w d l u  
r lnc 
Ca l c l u  
L e d  
mercury 
si lver 
Araenlc 
B r r l u  
C & l u  
Ch rm iu  
S e l a l u  
Tourphm / C h l o r l n t d  crphww / 
Cnp)lochlor / A l l  toa / 
nrptrdr1or .po*idm - 
Chlordw 
L~~ / a m - k n t n w  h a u t h l o r l b  
/ g.m-lh*.chlwffye* 
Lnb ln  

Car. ----- 
40 
30 
20 
30 
10 

7.01 t -2 
.5 
2.44 
11400 
2560 
10.5 
654 
580 
6 . M  , 

767 . SW 
2540 
27.5 
7.14 
33.4 
1.05 
-7 
38.2 
5.76 
;9.12 
0 49.5 
22.4 
214 
50 
.2 
5 
100 
120 
5.2 
10 
loo 
5 

5.0 E -2 
-2s 
5.0 E -2 

llnlt 
has.  --.-- 
UGL 
UGL 
UCL 
UW 
Wil 

uca 
UCB 
UGO 
uG6 
m 
UGa 
uoe 
UGb 
UGQ 
uca 
UGO 
UGG 
UtQ 
UGO 
uG6 
VeG 
UOQ 
UGO 
UGa 
UCQ 
M a  
UtO 
UCB 
UCL 
UW 
UCL 
UGL 
UGL 
UCL 
UGL 
UGL 
UGL 

WL 
UCL 
UGL 



23-AW-01 1 

Fiml Docrrrntmtim Appendix Report 
I m t r l l a t i m  :RWord MP, VA (RD) 

F i le  Typ.8  CSO 
-ling D r t r  R.ng.: 01-JAU-94 23-AUO-04 

s i t e  Si te F i r l d  Slrpl  l L8b Beth/ 
Type ID s q l m  NO. Depth Date L8b Anly. No. Irtrir U S  No. kvlytr D u c r l p t i m  ---- -.-- .....----- .---- ---..- ..- ----.---. -----. ----.-- ---.-..-------.---- 
PLW 69807 USXLCt) 0.5 09-MY-% LS RDSXL.23 WBO# 72-43-5 ~ethoxychlor / Methoay-DDT / 1, l8- 

(2,2,2-Tri t h l o rw thy l i b *  
76-44-8 neptrchlor / 11-1,4,5,6,7,1,8- 

~eptwhloro-fr,4,7,78- tetrrh* 
H S O ~  93-n-1 MSTP / stl- / 2-(2,4,5- 

trichlorophmnoay~proplontc acid * 
94-75-7 2.4-0 / 2 , 4 - ~ i c h l o r ~ a y ~ e t i c  

acid 
8240# 07-06-2 1,2-Dithloroothme 

08-90-7 Chlorobmzm / Monochlorokrum 
27-18-4 trtruhloroothylene / 

Tetruh1oroeth.m / Pmrthloroothylen* 
56-25-5 Carbon tetrrchlorlde 
67-M-3 Chloroform 
71-43-2 Bcnrnw 
7s-01-4 Vinyl chloride / Chloroothcn 
R-35-4 1,l-Dlchloroethylrrw / 1,l- 

Dichlaroetham 
70-93-3 Bethyl ethyl ketone / 2-Butnone 
l9-01-6 Tr ich lw#thy len /Trlchloroothem I 

Ethinyl tr ichlorlde /T* 
a m  06-44-5 p-Craol I 4-Craol / 4-Methylphenol 

06-46-7 1,4-Diehloroknrrrw 
1-39-4 rCresol / 3-Cresol / 3-lbthylphmol 
10-eb-1 Pyridinr 
18-74-1 tlemchlordmiuaw, 
21-14-2 2,4-Did t ro to l raw 
67-72- 1 Headtlorootham 
87-66-3 neuchlorabutdiem / Hearrrchloro- 1,3- 

b u t d i m  
87-86-5 Pmtrchlorophcnol 
8B-06-2 2,4,6-Trtchlwophenol 
95-48-7 o-Creaol / 2-Cmol  / 2-llcthylphenol 
95-95 -4 2,4,5-Trlchlorophewl 
90-95-3 M i  tr-w / Essence of m i r e  / 

O i l  of rirbnr 
6- ItDWU 0.5 03-MY-94 E l  RDSF24 JBOl/s 39-97-6 mercury 

JD15/S 82-49-2 S e l m i u  
JD19/3 40-38-2 Arrmic 
JSl6/8 29-90-5 A l u n l n u  

39-69-6 Irm 
39-92-1 L e d  
39-95-4 bgnniu 
39-96-5 m a g m e  

* - k w l y t e  Descriptim hmr hem trvwrtd. See Data Dictionrry 

- 1 2  - 

men. 
awl. 

Unlt Flag Data 
has. Codn G r l s  ----- ----- ----- 
UGL 

UGL 
UGL 
UGL 
IM. 
lM. 

UGL 
UGL 
UGL 
UOL 
UCL 
UGL 
UOL 
lM. 

UGL 
UGL 
UGL 
UGL 
lM. 



I, - . . . .. , ,...__.... - -.-.. -- 
-.-, . - . - -. .. . -- . -. - - -- I . ,  . L . .  . . . ,  . . ' ' ) ,-; : 1 .. -:.--I 1 1 

s l t e  s l t r  
T y p  1D ---- .--- 
film 69m 

F l ~ l  Docuentatlon Appmdlr Raport 
t n r t r l l r t l m  :Redford AAP, VA (RD) 

F l l r  Type: CW 
Srp l l ng  Date Rmeer 01-JW-94 23-N-94 

FIaLd Implo L lb  Weth/ 
t.rplr No. Depth Date L lb  Anly. lo. M t r l n  CAS lo. ------.--- ----. -.---- .-- ---I-.--- .--.-. -em.--_ 

m w z 4  0.5 o ~ - R ~ Y - %  ES m w 2 1  JSIWS 40-02-0 
40-09-7 
40-22-4 
40-23-5 
40-20-0 
40-36-0 
40-39-3 
40-41-7 
40-43-9 
40-47-3 
40-48-4 
40-50-8 
40-62-2 
40-66-6 
40-70-2 

rnIU.24 0.5 W-MY-# ES UDLOU(L'24 1311/U 39-92-1 . 
39-97-6 
40.22-4 
40-38-2 
40-39-3 
40-43-9 
40-47-3 
P-49-2 

OWO/M 01-35-2 

24-57-3 
57-74-9 
M-89-9 

kwly ta  Oescrlptlon .--...---------.- I. 

WIckaL 
P o t r r r l u  
Sllvcr 
Sodlua 
T h r l l l u  
Antlrmy 
kr  lu 
B a y l l l u  
k c k i l u  
Chramlu 
roklt 
Copprr 
V d l u  
Zlnc 
C0lcll.a 
L e d  
"-"v 
S I l w r  
Arrmlc 
Bar l u 
c.cklu 
hrmlu 
k lm lu  
Toaophem / thlorlnrtd c- / 
Cnphechlor / A l l t o *  / * 
nqt rh iw 
chlordn, 
L lnbnr  / g - 8 r u a w  h d l o r l &  
I W--mwh1orocyc. 
End? l n 
lrcthorrychlor / hthory-#)T / 1,l'- 
(2,Z.Z-Trlchlorathyl I&* 
Heptuhlw I ll-1,4,5,6,7,8,d- 
n~tuhLwo-Sr,4,7,7a-tetrrh* 
245TP / S l l w r  1 2-(2,4,5* 
Trtchlorophmoxy)prop~onlc r l d  
2,4-D / 2 , 4 - D l c h l o r q d t ~ t l c  
=Id 
1,2-Dlchloruethrw 
Chlorobanram / Wmochlorobrurn 
T r t r u h l o r a t h y l m  / 
Ta t rwh lo ra thm / Parchlorathylen* 
Carbon tatrwhler l& 
chlorofom 

Hen. 
8001. 
----* 

unlt F l a g  Data 
tees. to68 am11 
----a ----- -.--. 
UOC 
UUI 
m 
UGQ 
w .  
VGG 
UGC 
UG4 
UoO 
UG4 
VGO 
UOO 
UGQ 
UCO 
UtG 
UGl 
UGL 
UOL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 



f inrl Docurntrtlon Afqmdix Report 
lmtrllrtlm :Rrdford MP, VA CRD) 

Film Typr: CW 
Srpliw Date R m :  01-JAM-94 23-run;-94 

Site Slte F h l d  Srp le  L l b  Moth/ 
lypb ID !#upla Yo. Depth D8t8 Lab Anly. Yo. k t r i x  US lo. 
--.m ---- --I------- - - a _ _  -.---- --- -------.I -..--- -----.. 
PLUG 69Sm WSXL.24 0.5 09-MY-% E l  RDU(L*24 824OfU 71-45-2 

75-01-4 

halytm Description ---.------.--....-. 
B m u m  
Vinyl chlorido / Chlorwthem 
1,l-Dichloroethylem / 1,l- 
Dich1oroath.n 
k t h y l  ethyl Letom / 2-Butanam 
Trichlwwthyl.n /Trichlororthem I 
Ethinyl tr lchlorldo I T *  
p-Cr-1 / 4-Cremol / 4-Methylphmol 
1 ,4 -D i ch la r~z .n r  
~ C n r o l  / 3-Crawl / 3-Methylphenol 
Pyridfm 
Hrrrchloroknzane 
2,4-Dinitrotoluam 
nuuchlwoethm 
nexrchlorobutrdi.n / Hmrmchlwo-1.3- 
krtrdiern 
Pmtuhlorqhmol 
2,4,6-lrlchlorophcnol 
o-Craol / 2-cremol / 2-kthyl@.nol 
2,4,5-Trichlwoph.nol 
Witrokntau / Emrrcre of m l r b u m  / 
O i l  of m i r b r r  

*. End of R-rt - SO4 Record8 Fovd ** 

- k w l y t r  Description hrr  km t - m t d .  S n  DIt8 D i c t i ~ ~ y  , 

Unit f lag D I t 8  
Meu. Cokr O u l m  ----- - m a - -  ----- 
UGL 
UGL 
UGL 

UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 
UGL 

UGL 
UGL 
UGL 
UGL 
UGL 



Armlyrtal Anmiwe ~ r n m m ~  
$it. ID Cickd Ik llJlPFI pate mSL k ! u . ~ . . -  Vdw ~ a ! U & ! d s  

MS1 
-1 
beW1 
MSs1 
-1 
-1 
-1 
68851 
ass1 
68ss1 
68551 
-1 
6ass1 
6BSl 
blW1 
4aSl 
-1 
-1 
m s  1 
MPEl 
ass  1 
68ss1 
-1 
blW1 
6WSL 
assz 
a s 2  
6- 
a s 2  
6ass2 
6as2 
6&a2 
6ass2 
68- 
6sSa 
hmu 
6WSL 
ass 
ass2 
ass2 
6Bs2 
6ass2 
68ssz 
ass 
6Bs2 
6ase 
m 
6ms 
-1 
-1 
-1 
6-1 
-1 
69SE1 
-1 
-1 
69SE1 
bOfE1 
69SE1 
-1 

CtO 00-fab-1992 
CSD 04-tab-1992 
CSO OL-fab-1992 
CSQ 04-Cob1992 
CtO W-fab-1992 ' 

CSO 00-fab-1992 
aa 04.-frb-1992 
CSO w-tab-1992 
CSO 00-fab-1992 
CSO 00-fob-1992 
CSO ob-fa4-1992 
CSO 04-feb-1992 
CSQ 04-fab-1992 
CSO OL-f.b-1992 
CtO 04-frb-1992 
CSO W-feb-1992 
ma w-fab-1992 
CSO W-feb-1992 
ma M-teb-1992 
G o  W-feb-1392 
CSO ob-fab-1992 
cSO 04-fab-1392 
QO 00-tab-1992 
CfO 06-fa-1992 
CfO 06-fab-1992 
w 04-feb-1992 
C90 04-fab-1992 
eso 06-feb-1392 
CfO W-feb-1992 
EFO OC-fob-1992 
CfO 06-f.b-1992 
CfO OL-tab-1392 
CSO 04-feb-1992 
CSO w-fmb-1992 
C#) 04-fee1992 
w 04-fmb-1992 
00 W-feb-1992 
CSO 04-feblPPZ 
CSO w-fwb-1992 
CrO 04-fab-1PPZ 
CrO w-fab-1992 
CFO 04-feb-1992 
CfO W-tab-1992 
CSO 04-feb-1392 
CSO 04-fab-1992 
ttO ob-tab-1992 
CSO W-feb-1992 
CrO W-f& - l 9a  
CfL 10-frb-1992 
eSE 10-tmb-1PPZ 
ett lo-feb-1992 
ett 10-frb-1092 
CSt lO-fab-l9V2 
CSE 10-frb-1992 
m 10-fmb-1992 
rn 10-fab-1992 
rn l o - r e f 9 9 2  
csg 10-fab-1992 
CSE 10-frb-1PPZ 
CSE 10-frb-1992 

0.5 UGe 
0.5 UGG 
0.5 UGG 
0,s UOO 
0.5 WO 
0.5 UGG 
0.5 UCO 
0.5 UGG 
0.5 UGG 
0.5 us 
0.5 UGO 
0.5 UGG 
0.5 UQG 
0.5 UGG 
0.5 Wit 
0.5 UU1 
0.5 lm 
0.5 UGG 
0.5 UOG 
0.5 WO . 
0.5 WiE 
0.5 UGG 
0.5 UOt 
0.5 
0.5 UGG 
0.5 UGG 
0.5 m 
0.5 Utt 
0.5 UtG 
0.5 1#iP 
0.5 uae 
0.5 UCG 
0.5 UGG 
0.5 UiD 
0.5 UEE 
0.5 uae 
0.5 UGG 
0.5 UEC 
0.5 uea 
0.5 WO 
0.5 lm 
0.5 ua 
0.5 UOt 
0.5 VOO 
0.5 UOE 
0.5 Ueb 
0.5 UEC 
0.5 
0.5 Utt 
0.5 we 
0.5 UcE 
0.5 
0.5 UOE 
0.5 UCG 
0.5 uoe 
0.5 ueo 
0.5 UEO 
0.5 uoe 
0.5 UOP 
0.5 UGG 







APPENDIX A 

Laboratory Analytical Data 





Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114 
P.O. Box 1 
Radtord, VA 24141-01 00 

June 22, 1995 

Department of Environmental Quality 
Water Division - UST Program 
P. 0. Box 11143 
Richmond, VA 23230 

Attention: Ms. Amy Harshman 

Subject: UST Notification for RAAP UST Program 

Reference: Telephone Conversation on June 20 with Mr. Ken Chapman (Roanoke) 
and Ms. Amy Harshman (Richmond) 

.o 

Dear Madam: 

Attached is the notification form for the following underground storage tanks (USTs): 

503 (PC95-1086) 9222 #I and #2 ' 

42 1 (PC45-1099) 1524 #1 a d  #2 
442 (PC45-1098) 1525 #1 and #2 
T-4700 3525 #1 and #2 
375 1 

RAAP is preparing Site Charactemtioh Reports fogsites 503,421 and 442. Site T477M1 
will be closed soon and Site 3751 has been reviewed by the Montgomery County 
Bpilding Official and has been closed. Sites 9222,1524, 1525 and 3525 are solvent 
railcar unloading stations which, each, have two "sump tanks" or USTs. The "heel sump 
tanks" are used to collect any remaining product after the majority of the product has 
been drawn from the railcar via suction. A funnel under the car's drain valve' is used to 
collect the remaining product into "sump tank" by gravity. The product in the "sump 
tank" is immediately purnped to an above ground tank with the rest of the product. As 
discussed with your office, these tanks must be registered and monitored since they do 
hold product on a regular basis even though the product is removed expeditiously after 
the railcar has been emptied. 

n 



C 

Ms. Amy Harshman - DEQ 
June 22,1995 
Page 2 

Thank you for your time and consideration in this matter. - .  . 

C. A. ~ a k r  
Environmental Manager 

Coordination: 

C 

c: Department of Environmental Quality 
Water Regional Office 
3015 Peters Creek Road 
P. 0. Box 7017 
Roanoke, Virginia 24019 

Attachment 

bc: Administratiye File 
J .  Wilson 
D. W. Ratcliff 
C. A. Jake 
M- A. Lee 
Env. File 



Surk USE ONLY 
- ~ ----- 

D E @ W * D M d o n - ' l o s T ~  Pa. BQ No. Ill43 
VAPPO 

NPE.OFNBTlFEmON- - 
0 A NEW MClUM a 8. AMENDED a C ClOSURE =--------------------------- 
ad - No. of tanks a! fadlltv - No. of cominudion sheets atta&gd 

INSTRUCTIONS 

ID NUMBER 

ANEW 
BAMP(DED 
CENTEREOrn 

m b a l m o l m t ~ m  - - m m  
& l y w r h o ~ m u n Q g l a n ( l ~ r * . l y a o k a w m L r l m ~ .  

~ d b i n g l r p M t l l * n ~ ~ ~ m m d a m o r d r v c k D n * r l l r n m I k  -*r*ok.llyk-mm@& D--'h"h'~ 
- - ~ - - ~ - V - ' m - -  

.r- m r a d ( y , c m g l - ~ m - - ~  
@ - - r n A - k = k -  ~ ~ m l l b r a l n - - - - ~ ~ ~ -  

W k l ~ . ~ E m u d k r - ~  ~ a ~ ~ r i l ~ m u O - a m ~ p A d . ~ b r ~ W  
1. ~ r - I l r * a l l . r O O g . k r * r ~ u u d ( r a n g ~ U  a - b r r n M a n m 8 r t h W ~ . t c r a ~ w m d o p r ,  

W-O~DD~C ~ u ( ~ a w p n r r - b m w ~ w p . r r ~ d ~  
Z w * a g w o Y * - r k - m - c p  ~ v b d m h m l b l W l l l - . h e M J u v r . ~ , a m n d ~  

~ - = k n g m ~ @ n A n l n ~ ~ ~ ( . . d b ~  r lPa.PUI-ol  

4 -lrYl,kc*rdkp- 

~ ~ O n ~ ~ O Y r r r y n  
1 ~ 1 o l e u  r r ~ ~ * a ~ n t u m d y . ~ m m . n ~ k  

mc.gullcl- 
- d - - . 1 w  

r T h . W O . r C p r *  a d b l 1 0 U I C A p g . W l . a U r  
a*-UgdClpk.s-wmM?amwuac~#am.a-).~ 
e--rn--pO.Srr---k-m 

I k - d . r b ~ m m - ~ u U . l . L I -  
~ - - a o - . r ~  
t - v - _ _ _ , ~  
7 C I # k o c r O l - u  
t ~ ~ r - O h m O I k l ~ M ~ ~ ~ ~ m ~  

-r - - + j u w u u  
# I U m n a v n a r ~ l a n a r r m r - m -  4 - w -  I=? w V I I - -  

~ I h . a l o a ~ ~ ~ ~ - a p l r * ~ ~ ~ ~ m -  c.rr-.nS-or-W -~mmmo-- CYlDI L I m . - b r r m h . - - ~ d m - . r - - P P O - -  pa=-w&-V W h.n~~nmn~n-Ddf iZ ldm-+Qf  O . ( I r p n m g a a ~ a % m ~ ~ r c p . . I 8 ~ ~ m ~ u ~ m ~  

11 *us- 
E D ~ P  d -- --armmvlam*Pmc u m m g m u m ~ ~ ~ * r r r m r w y a m ~ u e n w r d m m p n r d ~ - ' ~ ~  

mm-t ~ ~ n q r & l m n m & d m m r ~ l h ~ k ~ g r a n d . d ~ A O O m d p ~ ~ d ~  
W m m a u - r n d m - ~ ~ . I n c l l r -  ~ ~ ~ m u O m B n p l l , r r l O l I k m a - - " L  

oZ--qrIh.(*ryI--ua,o~nC5t 
*oo.ndb*: 

I. OWNERSHIP OF 'IXM(0 11. WCNlON OF TANI((s) 
n. . r - l d u w w ~ - - - - - ~  

r.  S. Armv . r = = ~ l l o m ~ ~  bwu* 37 10 14" mitude  80~31 '17"  
OlrrWm, --- 

Radf ord rn~mm=%mt qnr-t.1111mmla 
~ * O O w  

Rt. 114 (P. 0. Box 1) -- 
kslrbn*r*OrlrrrrrrOPlr 

B d f o r d ,  Virginia ' 24141 

L- - SCor - m e . a r r a -  
, ,ant gomery /Pulaski Counties  

CIlllr 
(703) 639-7631 

usr - a?- I -----, 



% 

.. 

-.., 

O C O E S C F ~ ~ P T ~ O N O F U ~ K R ~ R O U N O ~ ~ O A A O ~ ~ ~ ( C ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ J I ~ ~ ~ ~ ~ )  
L 

m"k&Numkr WI )(oT-4700~ - llo.503, m k  b 42 1 -)lo,- 442 WNa.-. 375 1 

Unknown 

Othar (Plrw spdfy) 

H ~ M b n n n p M ?  
5. Piping M u d  oi CoMtrudlon 

cM.n. I taramyl  Bamsl..l 

G & m i i S M  

FibopbsaR.inforadP(.ds 

-bp- -- 
s-caPk"t 

Unknuwn 

Other (Pleaso spodfy) 

t+as piping t m n  re- 

6 m n g  CTw) 
(AMr only on,) 

+ 
itaurdpnk 
(Yurrm-1 QnnlyhU. 

-macur c ~ . m r m a u - y  

-OUdUr - r m u - 4  

- - *n*naa.n.kbm*aa 

Z O S , d ~ ( ~  

3. -m-P=b(g.lknr) 
4.mlkMrbri.rdcOnrtNctbn 

(Mukam.pply) 

I 

I 
1-1 

- / 4 6  

' 2000 

n Sudion:rw,~vmattank 

Suction: mhm at tank 

PromJm m 

1 
I-li-l 
1 1  
1 1 ,  

-1 
-j 
1-1 

=I 

L4..CDDdffBI.SW 

---sY 

-(-*ih-' 

-1 
=I 
r l  
[-I 

5 / 8 4  

2000 

I I  
I D  
I 
1 - 1  

-169 . . 

1000 

- U r r I I I n n ~  

A 

-1 

I 1  
/...I 

[ 

I-I 
1 1 0  
[I 

1 1  

0 

E r l  

---- 1-1 -1 1-1 0 

[ X .. x - - -- 

. C PolyrUykrnankJmAWt 
. . . . . . . . 

0 

m r m 

-- 

c & ; n r I I I n n n I  

In(I)I- 

-I 
0 

(1 

-1 

I 

0 

--000-0 
I n n D m  

-1 
I I I  

~ [ I I r l ~ ~  
I I I  

m-~n 
r I n ) I I ( n  

0 

I x . . 1 / j  
0 

n 

-173 

7 50 

I --sWInnn~ 
I 

I--m 
I 

I I  

0 

-182 

275 



1 25 1 2  ' &2k#l d m -  - 

T- Out d Urn 
krrrrru-y 

panmmuyOuld urn 
- m l u - y  

t 
5. Piping Motwhl d --' 

(Muk.I IthQ.pply) Bar8 Slnl  

Olhr (Plam pacity) 

H a s  piping hem repund? 

6. Piping CTW 
(Mulc only one) 

.- Suction: no U tvJc 

Suction: v8hm a Onk 

Pnswn H-- 
I I 1 1 I I 



toervwioll U w  

Unknown 

7 

' Ihk ldmMdmNurnkr  & & 5 2 5 # 2 i k L & 9 2 2 2 # l p l d 2 2 2 # 2 ~ w k  - mh 
rcC 

i Piping MU.riJ d CaWmdocr. 
(M- py-.pPIy) mm S h d  

6 PWn9 Vw)  
(Mark only OM) - S U ~  n o h . t ~  1-1 1-1 

Su&krr: mlva rt tank L I A  

;rrrwdank 
t u u t a k - 1  ~unnaykLk 

kmPamy Out d Uw 
m m m u y  

[ I  1-1 
I I O n n  

In-] 



BUILDING PERMIT 

Nota Thi8 Penit fs VOID I nwk 18 nol comnenced within six (6) months hom tho dale d issuance. 
All work must compiy with ths Code d Odktances d Mgomery County, Vlrginlr 

PAlo 

~ut#lng Permit NO. 3420 ~ata  A p r i l  21, 1995 
p,s/o. 

-@di)WMlt Radford Army Amnunition Plant - P.0 Box 1 
A1 1 i a n t  Techsvstems. Inr - ph 639-7.6 31 

NamedConhlrcta Mdress -00 Ph- 
SEabdConhRsgistNa 

NamdSubComacIor Address Ph - 
Stab Caribs. Regk No. 

Nam8alAfChkt Ad- Ph - 
Permanent LOCATION OF C0NSTRUCTK)N: 

USE: (8)  lank Rmovals 
Y E S W sidedStRdNa abouf m b  from #4?1-442 -503.3751.224 - 1 241 - 1 ( X I ) .  

241-1 (#2)  and T-4700 (Pemanent Closure . 
SuWMskn Secliul UNa 
S t s  d bt 0cAcmi~gfiolland 4350 acres Prices Fork 
Front eoet loundltion setback I t  S i i  sbsel setback k 
.ashyard L R & J ~  siclo yud L Reoryard n 

roaal- FL mwm s 50,ooo.oo 
J&.(;srrp C l r s s ~  PERMIT FEE S 160.00 / 

omtruction. hpl Approvai: - -- 
Date: r;/ q-2 6 

# ~~~ 

FOOTERS: Inspection b be mads aner tooten am dug, gmda slakes In place, dl brms and bulkheads In place and 
reinforcsmsnlsPsakr~n. 

=OUNDATK)N 6 FRAMlNa - Impecllun to k made on Forms and Relnforcamnl steel in place (pourad concrete foundsllons) Insped Blodc 
Walls,inspedslld~tileoroundfowldrrtionaFraminglobe~aftsr~rod..llframiog,~bbddngand 
brodng a n  in place. 

ROUGH-IN-PLUMBING: Inspection altsr d plumbing is installed before hulatlon Is pul in WUL. M urrdvground plunrbimg lo be inapedad 
~ ~ w f t h ~ r h ~ b .  $ 

ROUGH-IN-ELECTRICAL: AU wiring lo be inspsdsd before ltuuhng walk? O ! ~ ' ~ n g  in any manmr. w underground wking (condull ek.1 lo 
ba lnspsded baton covering. 

MECHANICAL AU mechankal w& syslem dud cnor(t Ok.  lo k { w e d  bOh8 Eowrbrg h W -. 
S U B  WSPECliOH: Ul concrsb slabs basemod, Ibom, garaga !loom, cdqmfloors. patbs ok. krsp6dions will be made when all base 

s t o n a b h p & c e , ~ ~ . ~ g n d s - m , h ~  
FINAL INSPECTION: h p d k m  tu k made after w buadlng is ~Of!pblcr and be(- klng occqbd. An O C W P ~ ~ Y  ~ n d d l l  be Issaid 

a f b  the Rnal lnspactkm d the k r W h  is made. 

REWIRED MSPECnONS - MOBELE HOWS 

MOBILE HOMES: One inspection m e n  fwten for pbn. tis 6. water and ~ m c n  connedmm ud the eladrid s w  h e  
home. .- 

DOUBLE-WIDE 'F& Inspecbn - TNs is made on b b r ~  bbn moving be h~ halves oi V'm home to Uw do.' 
MOBUHOMES: ~ l ~ n - ~ b c o ~ n ~ h a ~ l ( s r u d ~ ~ , ~ ~ ~ u p o f & e ~ , d ~ ~  

senricbbrthshome. 

.cv- T h s ~ d l h i s P s m d l s h d l k ~ b l a n o W y i c . l e I h l s ~ ~ f o r A L L ~ s s N l d ~  
A MNIMUM of 24 HOURS NOTEE IS REQUJRED FOR ALL INSPECTlON REOUESTS. 
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PLAN VIEW OF EXCAVATION 
SOIL SAMPLING DIAGRAM 

SITE- UST T4700 
RADFORD AAP 

US ROUTE 1 14 (P. 0. BOX 1) ' ' 

RADFORD, VA 24141 I 

3 

TEST RESULTS 

600 m&# 

WL 

150 m ~ / k ~  

100 mg/kg ! 

BDL 
A 

I 
SAMPLE 1.0. 

I t  

12 

f s  

/4 

f 5  

SAUPLL: LOCATION 

W A U  - NORTH FACE 

WAU - tm FACE 

WALL -' SOUTH fACL 

WALL - WLSl FACE 

CLOOR OF PIT 



EnvkoTech M i d - . t i c  
Laboratories 
1861 mu Dr. BsaanX&:VA 24060 
C103) 231-3983 k m) 231-3984 

i client contact -7 

1 Radfad. VA 24 1 4 1 1 P.O. 0 R-4-59938 i 

!I 

1- , Sample Identification 

Satpile rnrbnrined and idenriified by client: 
J. , , 

& Sample Field k i d c a t i o n  - Date Time Collected 



L a b o r a t o r y  A n a l y s e s  Page 2 of 3 

T l 7 W  Dl' T4700-W D l '  Tl7UWF 
A 'D- 

TE'HICiC (mgn<g) 10 BDL 

Kerosene / ~ & 1  Range I0 150 10 600 

Analysis 

TPH-GC (m%lrg) 10 BDL 

Kerosene / Diesel Range I0 180 10 1 70 

TPH-GC (mgkg) 
Kcmrcne / Diesel Range 
OilRvrge 

TCLP Mctalt (rnfi) 
Arsmic (As) 
Mernrry CHIS1 

. Selenium (Se) 

TCLP Mcrals by ICP ( m a )  
~~ CBa) 
Cadorium (Cd) 
Chmmiuro (Cr) 
h a d  (Pbl 
Silvcr (Ap) 

BDL 
41 

BDL 
EDL . 
0+'2 i ( 

BDL 
BDL 
BDL 
BDL 



FORMER 
LOCATION Or EXCAVATED 
ST 503. 1000 gal.. 4: DIA. 

8 

PLAN VIEW OF EXCAVATION' 

SOIL SAMPLING DIAGRAM 
SITE- UST 503 " 
RADFORD AAP 

US ROUTE 1 14 (P. 0. BOX 1 ) 
RADFORD, VA 24141 

TEST RESULTS 

22000 m d k 9  

140 mg/kg 

BDL 

010 mg/kg 

200 mg/kg 

SAMPLE 1.0. 

/ I  

42 

43, 

44 

45 
& 

SAMPLE LOCATION ' 

W A U  - NORTH FACE 

WALL - EAST FACE 

W A U  - SOUTH TACE 

WALL - WEST FACE 

TLOOR O f  .PIT 



EnviroTech Mid-Atlantic 
Laboratories 
1861 R8tt DE. ~~ VA 24060 
(703) 2314983 Fu 231-3984 

FCC bm 
F a  No.: 703439436 1 

Sample Identification 

Clieothfbxmation 

S q I e  submitted and identrpcd by cliart: 

.I 

SamPle ~ield 1-cation Matrix -Date ' Time Collected 

Name: '-"tr- 
AddRs P o s t ~ ~ l  

Radfixd. VA24141 

SO&' 
S6i 
sail 
sag. 
Soil - 



I" iroTechMid-MC O S ~ S  

Laboratory  A n a l y s e s  Pw 2 of2 

97541) . 
Analysis D/L sl%W 

l ' = ~ h $ w  10 BDL 

109 107 . <I ' - 3550 C. Smith 922195 1 



, 
PLAN VIEW OF EXCAVATION 

DATE: 5/24/95 

SAUPLE 1.0. SAMPLE LOCATIOM * TEST RESULTS 

#2 WA+L - EAST fACE BDL 
I I 

1 /S I WALL - SOWH FACE 1 1400 rng/kg I 
1 / 4  1 WALL - msr FACE I m~ I 

#S I FLOOR OF WT 

SOIL SAMPLING DIAGRAM 
SITE- UST 421 
RADFORD A A P  

U S  ROUTE 114 (P. 0. BOX 1) 
RADFORD, VA  241 41 





EnviroTech Mid-Atlantic. 
~aboratories . . 

l s d l ~ n t t p ; . ~ * ~ V ~ i 4 0 6 D  
(703) 23 1-3983 k C103) 23 1-3984 

Clientchfacr I 
AmL: CC LMC 

Fxx No.: 70343W36 1 

Sample IdenScation 
- 

SampIe submiacd and idm@W by t%m 

Sample Field Idcd6cstian . .MHtrix Date T i e  Callcctcd 

Soil 
Sail 
Soil . 

Soil 
Soil 
Soil 
Soil 
Soil 



L a b o r a t o r y  A n a l y s e s  
- .  

Analysis w"L U 2 - W  4U24XR 42I-EF 421 -FLR 42f4F 

~ ~ @ N W I L l  10 BDL 300 BDL UO BDL 

I 

9777l 9777J 
b h  Dh 421- WI, 421-W . 

1 rr'H-GC ( m m  100 1400 10 BDL 

Analysis HSTD %pike *~CRD EPA# -&&--I-I ~ a t t  ~ n a l p d  
...I-,.- .r-PIYTFT.ILY 

T P M C  SO6 , 1U4 <I ..,'I 3550 CSmith 5124/95 
' ,' 



rOAULR 
LOCA1IOH OF EXCAVATED 

US1 3751. 2006 GAL. 
1 

N 

PLAN VIEW OF EXCAVATION 

t ,  

#- 

I I 
I I 

SAMW 1.0. 

f I 

/2 

/f 

f 4  

P 

BUILDING 
3751 

DATE: 4/5/95 

SOIL SAMPLING DIAGRAM. 
SITE- UST 3751 

'RADFORD AAP 
US ROUTE 1 14 (P. 0. BOX 

RADFORD, VA 241 41 

SAMPLE LOCATION 

W A U  - NORTH FACE 

WALL - EAST rACE 

WAU - SOUTH FACE 

WAU -  WE^ FACE 

~ O O R  or ~n 

TEST R E W S  

bOL 

BDl 

BDL 

BDL 

BM 



EnviroTech Mid-Atlantic 
Laboratories 

April 11, 1995 

Clicat: Alliant Tecbsystam, lot. 
Post Office Box 1 
Radfotd. VA 24141 

Attention: C. C. Laac 

Report Y: 9521. 
Project: Site 3751 

,- 
P.O. #: 

TO: '163 639 4361 

Fax: 703-63!W361 

Date Received: 4/05/95 
Project t: VA 10547 
Page 1 of 2 

Sampler submitted ud identified by client as: 

Sarnple Matrix Field Identification Date Time Collected 

9521A SOU 3751 -WF 4/04/95 1S:m .d 9521B Soil 3751 \- SF 4/04/95 15: 10 
' /  952 1C Sail 3751 - NF ,, 4/04/95 15: 12 

- 9521D Soil 3751 - 5 4/04/95 lSil5 
9521E Soil 3751 - FfSi ' - 4/04/95 15:20 

All varl~mrr were perfonncd in arrnrdauct with EPA methods reftreered la 'Mrthads for Clrmial Aaaly~lr of 
Water und Wostcs'. EPA (SbQI4.79 revised March 19113 rndlor Test Methodr lor Evrluab~ Solid Wart% 
PhyshUChemierl Methods'. SVVdid 3rd EdWoa. . 



T P H G  ( m ~ / l r C )  10 BDL BDL BDL BDL BDL 

h d y s i ~  %srP %Spike RRD EPN Analyst Date Analyzed 

TPH-GC 123 120 4 1 3550 Mod CA Mahod C. Smith 4/10195 

Lahrotory Director 

DIL - D d c d i ~ n  LImll BDL Below Delccthn Limlt 

Sail reoulLe rro mported on r dry wight bvair udess dhowbe aatd. 



SWMU 76 



Ra;dford Army 
Caller Setvice 1 
Radford VA 24141-0299 

be: Admlnlstratlve File 
J. A. norris 
H. L. Stull 

Admlnlstratlve Contracting Officer 
Radford Anny Amaunltlon Plant 
Radford, Virginia 24141 - -. 

Oear Sl r: 

Ollv Waste Uater So111 - Bulldinq 7219 
Reference: SMCAA-EW Letter. dated June 12. 1991 

SHCRA-EN Letter Oated June 26. 1991 

On Hay 29, 1991 at approximately 1 SO0 hours, a spill of olly waste water and ' - 
sludge occurred while removlng a 5500 gallon underground storage tank. As the 
tank was being lifted by a crane from Its restlng place (thls tank. was not on 
.saddles), it tilted, puttlng excessive straln on the discharge e l b w  
connection causing a 9 foot section of 4 Inch drain line to break off .  
Approxilnately 250 gallons of the olly waste water sludge. which was not 
removed prior to the tank removal. rjralned out Into - a trench alongslde the 
tank as the tank uas belng raised. 

. . 
The entire splll .was contained within an area 20 feet long, 3.5 feet wlde and . 
6 lnches deep. Samples were taken of the olly waste water sludge splll for 
laboratory analysis. The tests c o n f l m d  the spllled materlal is hazardous 
for lead and chromium-. 4 

J . (  , , 
' /' 

n e  olly waste water sludge was removed from the contalrunent area using a 
suction pump and pl.aced In a waste 031 storage tank In the solvenfs area for 
off plant treatment. The remalnlng material 'within the. trench was absorbed 
with an absorbent compound and removed ' from the area using a. 'Gradeallm. 
Approximately 13 cublc yards of dirt/absorbed material were removed from the 
area and is currently belng held on a dump truck for disposal. Cleanup of the 

. . 

A Herarles 1-bd Company 



Admlnlstratl~e Contractlng 
Off tcer 

July 1,  1991 

Ollv Waste Hater ~ o M 1  - Buildino 7219 
h 

area was completed by 1800 hours. Also, approximately. one cubic yard of d l r t  - uas removed Frtmt In- Front of the tank where .the orlglnal sample was taken for 
petroleum hycPocarbon-analysis .- A1 1- the material will  be manifested off s l t e  
--as-a-hazardous waste. 

Attached as flgures 1 and 2 a re  sketcbes of the sp t l l  area showing sampling- - 
points, along w i t h  a sot1 charactertzatlon-of the sp l l l  area. 

Samples were taken of the o l ly  waste uater,  sol1 from one foot below the tank 
level ( f o r  petroleum hydrocarbon analysis prior t o  the s p l l l ) ,  and so11 a f t e r  
.the cleanup had been completed ( fo r  total petroleum hydrocarbon analys I s )  . 
Analysis of the ol ly uaste water which was ~ p l l l e d  showed the presence of lead 
(Pb) and chromlum (Cr). Analysls for  these two metals was Included on the 
sol l  samples taken from under the sp i l l  area. All samples taken a f t e r  the 
sp i l l  was cleaned up were c lear  of petroleum hydrocarbon. 

Attached Table 1 shows resul ts  of o i ly  waste water sludge analysis. Attached 
Table 2 shows a summary of so l l  a n a l y ~ l ~  ~ 9 t h  Central Virgtnia Laboratories 
sheets attached. 

The sol l  samples taken from under the sp l l l  area show relatlvely hlgh lead 
(Pb) content. Research in to  the history of th ls  area revealed that  a lead 

-urnace was I n  operation during World War 11 In t h l s  area (note Flgure 1). 
his area Is  part of a Salld Waste Management U n l t  (SWnU) whlch Is currently 

under lnvestlgatlon by the  U. 5. Am Toxlc and Hazardous Haterla1 Agency 
(USAmAHA), and designed SWrm Number 17. Thls work I s  authorized under the 
Resource Conversat Ion and Recovery Act (RCRA) invest lgatlon of hazardous waste 
s l  t e  a t  R ~ P ,  Sl te  renedlatlon w i l l  be  performed under the USATHAHA study. 

Very truly your 

L- 



I 'CLAY 
I 





. . 

....... ...... srlrrm SlAnC 

.......... .o UO.......... 

COC Y I: TO LA6 - IN TURN TO AGENCY NEEDING TEST RESULTS -- 
. . . . . . . 



1 WA.STE 0 1 ~ 5 ~ ~ s -  S P I L L ; . R i  $OILAN~LYSIS + 

. SAMPLE . 
L DC A TION 

- 

MRTHWEST CC kNER 
I 

1 .  

C O ~ ~ R  
e 

' WLER SPILLAEEA - 
4 ' 1 

- .. 
&THE~ST CORNES - 

! , E ~ R A C T A B L E ~  RER~RTEL I ASMG L .  /. -L'OTIIER AMLYS~S AS' M) KG, 
? ' /  

1 
B f A f i  
TOTAL 

HAL ID€ S 

. - . - . a * .  --.. 

- < 10 

- 

L I * ~  , 

FTAL P ~ ~ ~ t l l l .  DWURBON EYM Hy 
6EFORE 
SPl L 

',-I 1 

AFTER S P I L L  
CLEANUF 

do 5/Pbn 
, . . _ _ _ I - -  

W E R  s/=/Lc AREA - 
a L # 

L 

t 

SOUTHWEST COR rdEfi 

IN 

\-. . 
. a , 

'4h,#% 

Sb 

I .  rW1JP 
f E z l U M  AmIM 

F B O  

f 5% h,/& - 

. 53 hJ]//f* 

C- 

/C * __ 
4 /ohy/~9 

/ , 

CR 

/D hq/kj.  
.-_.-*... . - .  ..,.. . 

a h y k 9 .  
- 

.._._I _. . . .. . -.. .-.-.LC 

. < /B )r,P/XpO - 

.---- - a -  .-** 

(mrr  ) 
3 P  b/4 
1 1 3 @ ~ / ~ 4  

1 

jy.,hg/~ gJ&;$ 

--.- 

.L D.,J-~ 

Z e . u + P  

I 

& 0 n 5 0 A  

*fip* 



June 3 ,  1991  

HARVEY STULL - .  
KULES INCORPORATED 
IFORM ARifY AMMUNITION PLANT 
LLER SERVICE 1 
DPORD V I R G I N I A  24141-0299 

1 

HPLE IDENTIFICATION: CVLC #5382 CUSTOMER : #1 

mple Collected: 28/91 1330 hours 
rnple Rel inqu i shed :  e 6 t i m e  n o t  .given 
mple Received: 30/91 0930 hours  
mple Loca t ion :  NW Corner  

ALY S I S PESULTS(ma/ka 1 
T o t a l  P e t r o l e m  Hydrocarbons* 15 90 

WPLE IbENTIFICATION: CLVC #5383 CUSTOMER : #1 

mple C o l l e c t i o n :  05/28/91 1330 hours  
u n p t ~ R e 1 i n q u i s h e d :  time and d a t e  n o t  given 
w Received: 05 /30 /91  0930 hours  
mi. Loca t ion :  NE Corner  

ALYSIS JtEStTLTStms/ku) 

T o t a l  Pet ro leum Hydrocarbons* 53 

LE IDEIPTIPICATIOU: CLVC $5384 CLJSTOHER : #2  

unple C o l l e c t i o n :  05/28/91 1330 hours  
uaple Re l i aqu i shad :  d d a t e  n o t  g iven  
unpla Rccervcd:  . t 8 7 3 0 f i l  0930 hours 
w l e  Locatxon: SE C o m e r  

8 

T o t a l  Pet ro leum Hydrocarbonq* :. ( :.,a . . 

Zeference Method: ~ O D S  FOR CRMICAL MALT IS -OF WATER AND 
WASTE LPA-60 4-79-0 O ?Revl d March 1983. 
m t h o t . 4 1 8 . 1  !Lodifiea rt 



: Page 2 \ 
:ul es - . 

3 , ..199-1 
- - 

J 

p e Co Iectjon: 1 f 05/28/91 1330 hours 
p e Re ~pqulshed: time nd date not given 
gt: E ecex yed: 05/30791 0930 hours 

ocatlon: SW Corner 

ANALYS IS 
Total Petroleurn Xydrocarbons* 

e f i r tnca  Method: HETHODs FOR CHEMICAL ~WALPSIS OP WATER AND 
WASTES, EPA-COO 4-7 7.020 (Rev$ d March 1983. .. L 9 Method 418 .1  ( oda xed for soxfg 



June 17, 1991 
Corrected June 25 ,  1991 

SAMPLE IPEPL_TfFICATION: CVLC #5787 CUSTOMEIZ : # l 
S'axnple Collected: 06/91 time not given 
Sample Reliqqashad: a & time not g i v a  
Sample Recexv : 07/91 1000 hours 

ANALYSIS PRWT*T,9 (w 
Total Petroleum Hydrocarbons* < 10 

C 
a u ~ T I F I C A T ? O N :  CLVC #5788-  CVST0MA;B: #2 
S-le Collection: 06/91 time not given 
Sample Relipquishod: e and t ~ m e  not  glvan 
Sample Recezved: 07/91 1000 hours 

Total Petroleum Bydrocasbans* 20 

I D ~ I C A T X O R :  CLVC $5789  (=VSTO)(%(: #3 
sample Cell ection: 06 06/91 time not given 
Samp Re1inquyh.d: i t me not gtven 
 amp Receive : ~ ~ S T H  f O 0 0  hours 

WALPSXS .! . (  , zihumd& 
' I  

-&Total Petroleum Hydrocarboas* (10 

*Referace Method: METHODS FOR m C A L  A~ALYSIS OF WATER MD 
WASTES, BPA-600 4-7 -020 (Revised March 1983 . 

. . . . . . . . .  - Method 418.1 ( odi i ed for  s o i l ' )  . .  .: . . .  . . . . . . . . . . a  . . . . . . .  _ .  . . . - .  ... 
I 

I 9  
...... ,--... -- "" . .  " , . - _  . . - .  -. -;A- L;-------.--- - . . . . .  ... . . .  . . . • . :...... . . . ...... . . . . .  - ..- - - .-.. .- .." ...-&. -&-.----.~----. -:= w- :--.-.- t.7 -.-:: ---. _- . . . .  . . . . . .  ___. .. .,.-..,, ..c--c- .-..-..- ..... - :. 1.;. . - . . -..I. ........ - : ' 2 -  .. '. "-"-" ..---I-. .-- * .-.. - . . - . . .  . . .  ... .. . . . . . .  . . - -  . . . . . .  . . .  ... .. . . .  . ..: - 0 .  

.. - .. .. . .  - - - . -  - .-- -- -4 --*my - - - ~ - ~ ~ - - . - - . ~ y ~  -.- -- *- -- . - ... - .  . .  ..,.. ...,. .--.-I..-..-..- -.--- I--..;.r..).--*.r..'-: .... = - . . . . . .  , .- -........ .... r - --- . . . . ...... . .  . . . . . . .  . . .  ..-. . -.* -..-... . . . . .  ., ..,,... l.;_.--.":LL----..- .,-;A .:. :. - -.. .. .. - - . . _ , .  . - - a  . .  . . a .  . . . . .. - -. - ... --.-. . . . . . .  . . ..- . .-dm. . . . . .  .*- - ~ ~ z 7 . z ~ - ~ = z = : . : ~ : ~ . +  :<.:. . .  *: . . . .- .. : - " ' -.- - .- -. -.. ... .. . . . . .  --I --." ..-.-......- C .  -r . . .  .--- .- . . . . .  ..- . .- - . .. .-. .- .............. .. . . .  _. " ..- .. .- -...- .I. . . - a .  .- . . . . . .  : . . . .... ..-. --.. ... . :-.. ,=-=.. -. ... .-. -. " " . -. . --. . . .  . . . . . . . . . . . . . . . . .  -".. " ' L  ." ..-.. .a_ . . . . .  . -.  ....... - .  . . . .  . . . . . . . . . . . . .  . . - . .-. . . .  . .  -... -. I.. . . - - - .... . -  --. " . . . " - I . . . .  . . .-._ .... -.-...a -.. .... ..... .- .-I. . . .  .. .. . . -  .- . . .  .."... C.. ..-. -. -. CH... -- . . .  . . . . . . ..- . . .  . . - -  ..---.a. I . . . .  . . .-._...-... ..--- I. . _.., ..-.. . .-.. -- - . .. . . . . _._.... . ...... --- ....-..... . . . . . .  - ... .. . .  ..... . . ...... .-. ....... - ....... 



L w L E  IpENTIFICATION: CLVC #5790  : 1 4  

j&pl e Col lrct ion:  06/06/91 time not - g i v e n  
3uaple Relinquished: date and t i m e  not gsven 5amp.l e Received: 06/07/91 1000 hours 

AIVALYSI $ 

Total Petroleum Hydrocarbons* 

- 
rrc 

Sl - 2 IDENT I FfCATION-: CLVC # 5 7 9 1  CLI STOMER : # 5 - 
Sample Col~eet~on: . 06 06/91 t i m e  not given . C Sample Relapquzshed: da e and tlme not given S-l e Recexved: 06/07/91 1000 hours . - 

&tlALYSIb 

Total Half des 
Lead, Total 

SW-846 Method 1311 Toxicity Characteristic Leachate Procedure 
METALS : Sample ~ e i p h t  45:53 prpnPs 

Extraction Solutaoa #l 
CONTAH r HART CQNCZNTRATIQN (= / I  1 . ,. GVLATORY L N E L  fmI12 A 

A n t  imoay 
Chromium 
Lead 

... *Rtfereace nethod: WETHODS -LCAL OF WATER AI(D 
WASTES', EPA-600/4-79-020 (Ravised narch 
Method 418.1 (nodificd for soil) 

HA = Not Applicable :......- . . .  ...... .: .::. . . .  ." ..: :.--. ......... ." -. - +-*---. . .... ..*. . " . "  . . .- _.. .: ... ._.. -; , .-.. - .-A .-,- :Y--;;L ----. --. ......... . . .... "--.=-..:2.-:.:; ... .La?. 1. .. . . " -: .' -.: ............. .. . * : - .;.** .. y:-..: . :. .:: A: -;. . - L";.?. ---Te-z" . . .  ... .... - .  .... ..... : : *-. ;-:;.:.;=.-.- -2: .<.---.*-.-I-. - --. - ..........a*: . . . ...........'... . . : , .... - - -  --.---...-... . . - C l l i  -..-. -.- I. ----. . . . .  - - . . . . .  C... ... a. 

. - . . : .  ..... ....... . . . . . .  ... :; Gb: =;?- &>-=.---=Z--T, 2.2%. -2- -7. 
. . . . . .--.: - , .  . . . . . . . . . . .  . . . . . . . a . e s  - - ;=---- ..= -.;,= y + ~ ~ . ~ ~ - - .  +=::T:---yr :--.::;. .: . - m e - . .  

. . - . . . . . . .  ............. -. - a  --- .. --.-- -.--- . . .  . . . . .  - . . . a . v . .  . . . .-... - .  . -.._ ._ ._ - . ,." ----.- ..- . C -.- - _ ---- -- -. -. --- . . . . . .  -.! -- ..... .- ---A: ....-.-. 1 - .-a.e x.-. -- _.,-....---.- -..,.. ?'*--.-.-.- 
- - 

, . . . 
. . .  . . . . - .  .. . . . . . . .  ... . I ....- ... -.- -I-.----. ............. - . . . . .  ...... -.-*-a -... a. .. - - ................. . . . . . . . . . .  ....... ...... . _ --_--. ---.- -.. ..... -..: *-=.-*=.=-:.- ... .: .. ern .... -: ..... 

. . .. - . . . . . .  -. .... 
I . .  .., . . . .  :. : --"z...;l+2:c =-.- +. '...'. -.: : : . . . . . . .  ._ .. --- ---. - - . . . . . .  . . . .  - . . _ _  .- _---..-. - - . . 

. . . . . . . . . . . .  -- .. *'.-a. . .;:--...7--2 zA--T: .-. . :-. . ..* .... . . . . .  - 2 .  :. :z..:*?~..=zz.'Y.--. . - _ . .  L 
. . . . a  ... . . . - .  . . . . . . . . . .  ........ . . . .  _ . . .  . . . . . - . - . . . .  ._-...... -.-I. ....... . . . . .  : . . . . .-- - . . .  



. . 
: CLVC 45792 CUSTOMER : # 6 .  --CAT1 OR 

Sample Collect4on:. 0 6  06 /91  t i m e  not.  givan 
 ample ~ e c t L v c a :  

C Sample Religqu shed: da e and tlme not grven 
06/07/91 1000 hours 

CI 

3 Toxicity Characteristic Leachat. Procedure 

METALS : Sample Weight 43.18 grams 
Extraction Solut ion #l 

Antimony 
c h r ~ ~  
Lead 



CoMMQlVWEALTH of VIRCJNIA 
STA7E WATER C m O L  BOARD 

September 9, 1997 

m. 8 .  n. soueek 
IZafosd Army Ammition Plant 
Radferd, VA 24141-0299 

: Initial Abatement Measurea and B i t e  Characterisation Close-Out, 
Radtord Army Ammunition Plant, Radford, Varginia, MYST PC-91-1777 

Jhe State Water Control Board, West Central Regional staff  ham completed 
a technical review of the S i t e  Cheek ICeport prepared by Kercules 
Aeromgace Company. 

Based an thrr information provided, it app+aku that aecmptablr site chmck 
muasurea for the suepmcted petroleum '099 release have been achimved, and 
no further US?! investigation i s  requirmd at this tima. Rawever, the 
utaLf of West Central Regional Office will inform the Department of Waste 
Hsnagament (DW) in Richmand o f  the eubsurface contamination resulting 
from releasas of lead, chroarium, and halide at the Radford Army 
Ammuhition Plant. We strongly advisr you ta hamediately contact DWM 
regarding this problem. 

Should you have questions, don8? ha~itatb to cell un at / 7 0 3 )  857-7432. 
4: 

~ i n c e r . 1 ~ .  

David Y. Mles, CPG 
Ground Water Program Manager 



September 27,2001 

Radford Army Ammvrition Plant 
Route 114, P.O. Box 1 
Radford. VA 241 41 
USA 

- Mr. Robert Thomson 
U. S. Environmental Protection Agency 
Region III 
1650 Arch Street 
Philadelphia, PA 1 9 103-2029 

Subject: Documents for S WMU 76 
Radford Amy Ammunition Plant, 
EPA ID# VA 1 21 0020730 

Dear Mr. Thomson: 

Enclosed are copies of the following: 

July 1, 1991 transmittal of information concerning a spill at SWMU 76 and subsequent 
cleanup to the Amy. 
July 1 7,199 1 transmittal of EPA form 7530 to the Army. 

I 
July 29, 1991 transmittal of EPA form 7530 to the VA Water Control Board. 
January 23, 1992 transmittal of hazardous waste W e s t  to the Army. 

From the above t randttaIs it can be documented that the USTs were removed and minor soil 
analysis was conducted. If we expand our WPA 12 effort to collect-a data gap sample at both the 
FLFA and SWMU 76 we should be able to close SWMU 76 as well as FLFk 

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

.I 
,,;$ 

8 .' 

C. A. Jake, 
AUiant Ammunition and Powder Company LLC 

Enclosure 

C : MarkLeeper ..- 
- -. 

Virginia Department of Environmbtal Q d i t y  
P. 0. Box 10009 
Richmond, VA 23240-0009 



, 
Coordination: 

bc: A-veFile 
J. McKenna, ACO Staff *qflv.* 

- - C. A. Jake 
J. J. Redder 
Env. File 



Hercules Aerospace Canpany 
Radford Army Ammunition Pm 
Caller Service 1 
Radford, VA 24141 -0299 

- 

Ju ly  1, 1991 

bc: Admln ls t ra t ive  F i l e  
J. A. Ho r r l s  
ti. L. S t u l l  

Adminlstrat lve Contract ing Of f i ce r  
Radford Army Amnunition P lan t  
Radford, V i r g i n i a  24141 - .  

Dear S l  r: 

0 1 1 ~  Waste Water S p i l l  - Bu l l d l nq  7219 

Reference: SACRA-EN Letter .  Oated June 12, 1991 
SACRA-EN Le t t e r  Dated June 26, 1991 

b 
On Hay 29, 1991 a t  approximately 1500 hours, a  s p l l l  o f  o i l y  waste water and 
sludge occurred wh i le  removing a  5500 ga l lon  underground storage tank. As the 
tank was being l i f t e d  by a  crane from I t s  r e s t i n g  p lace ( t h l s  tank. was not  on 
saddles), It t i l t e d ,  p u t t i n g  excessive s t r a i n  on the discharge elbow 
connection causlng a  9 f o o t  sect ion o f  4 Inch d ra i n  l l n e  t o  break off .  
Approximately 250 ga l lons  o f  t h e  o i l y  waste wa te r -  sludge, whlch was not  
removed p r i o r  t o  t he  tank removal, drained out i n t o  a t rench alongside the 
tank as t h e  tank was be ing ra ised.  

The e n t l r e  spl11 was contalned w i t h i n  an area 20 f ee t  long, 3.5 f ee t  v ide  and 
6 inches deep. Simples were taken o f  the o i l y  waste ua te r  sludge s p l l l  f o r  
laboratory  analysis. The t es t s  co f irmed the) sp l  l l e d  mate r la l  I s  hazardous 
f o r  lead and chromfum.. 'I 

I ,  

The o i l y  waste water sludge was removed from the containment area using a  
suct ion pump and placed I n  a  waste o i l  storage tank I n  the solvents area f o r  
o f f  p l a n t  treatment. The ramalnlng mate r ia l  w i t h i n  the  t rench was absorbed 
w i t h  an absorbent compound and removed ' from the  area us l ng  a. 'Gradeall '. 
Approximately 13 cubic yards o f  dirt /absorbed mate r ia l  were removed from the 
area and I s  cu r ren t l y  be lng he ld  on a  dump t ruck f o r  d lsposal .  Cleanup o f  the 

. . 

A Hetwles Incorporated Company 



. c 

~ d m i n l s t r a t l v e  Cont rac t ing  
Off l c e r  

O l l y  Waste Water S p l l !  - B u l l d i n s  7219 

J u l y  1, 1991 

- 
area was completed by 1800 hours. Also, approximately one cubic yard  o f  d l r t  - 
uas removed f rom I n '  f r o n t  of t he  tank where the o r i g l n a l  sample was taken f o r  
petroleum hyd7-ocarbon a n a l y s l s .  A71 the  ma te r la l  w l l l  be manffested o f f  s l t e  

.as--a-hazardous waste. 

Attached as Flgures 1 and 2 a r e  sketches o f  t h e -  s p l l l  area showlng sampllng * 

po ln ts ,  a long w i t h  a s o l 1  c h a r a c t e r l z a t l o n  o f  t he  s p l l l  area. 

Samples were taken o f  t h e  o l l y  waste water, s o i l  from one foo t  b e l a r  the  tank 
l e v e l  ( f o r  petro leum hydrocarbon ana lys ls  p r i o r  t o  t h e  s p l l l ) ,  and s o l l  a f t e r  .- 

t h e  cleanup had been completed ( f o r  t o t a l  petroleum hydrocarbon ana lys l s ) .  

Analys ls  o f  t he  o l l y  waste water  whlch was s p l l l e d  showed t h e  presence of lead 
(Pb) and c h r m l u m  ( C r ) .  Analys ls  f o r  these two metals was inc luded on the  
s o l l  samples taken f rom under t h e  s p l l l  area. A l l  samples taken a f t e r  t he  
sp17 7 was cleaned up were c l e a r  o f  petroleum hydrocarbon. 

Attached Table 1 shows r e s u l t s  of o i l y  waste water sludge ana lys l s .  Attached 
Table 2 shows a s u m r y  o f  s o i l  ana lys ls  w i t h  Cen t ra l  V l r g t n l a  Caborator les 
sheets attached. 

The s o i l  samples taken f rom under the  s p l l l  area show r e l a t l v e l y  h l g h  lead 
(Pb) content .  Research I n t o  t h e  h l s t o r y  o f  t h l s  area revealed t h a t  a lead 
furnace was I n  opera t l on  d u r l n g  World War I1 I n  t h i s  area (note F lgu re  1). 
Thls area I s  p a r t  o f  a S o l l d  Waste Management U n l t  (%MU) whlch I s  c u r r e n t l y  
under I n v e s t l g a t l o n  by t h e  U. S. Army Toxlc and Hazardous R a t e r i a l  Agency 
(USATHAMA), and deslgned M U  Number 17. Thls work I s  a u t h o r l r e d  under the  
Resource Conversat I o n  and Recovery Act (RCRA) Inves t  l g a t l o n  of hazardous waste 
s l t e  a t  R ~ P .  S l t e  remedla t lon  w117 be performed under the  USAMAM study. 

Very t r u l y  yours, 

I - /  
E. M. SOUCE , DIRECTOR 

( E m r m R r v z  wuNTmAMcc No u n  L r m s  

HLS : hs g/gps 
521 3b Coordlnat lon:  

H. H. Harvey; J r .  
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June 3, 1991 - 
1 HARVEY STULL 7 
ZRCULES IHCORPORATED 
\DFORH- M Y  AMMUNITION PLANT 
lLLER SERVICE 1 
\DFORD VIRGINIA 24141-0299 

/ 

e c  ~ n a l y s l s  resur rs - 
WPLE IDENTIFICATION: CVLC #5382 CUSTOMER : #1 

ample Collected: 05 28/91 1330 hours 

unpl e Received: 
C unple Relinquished: da e 6 time not given 

05/30/91 0930 hours 
ample Location: NW Corner 

ANALYSIS RESULTS ( m u / k ~  1 
Total Petroleum Hydrocarbons* 1590 

WPLE IDENTIFICATION: CLVC #5383 CUSTOMER : #1 

ample Collection: 05/28/91 1330 hours 
nmple Relinquished: time and date not glven 
my Received: 05/30/91 0930 hours 

Location: NE Corner 

ANALYSIS RESULTS Cmcr/ka 1 

Total Petrol e m  Hydrocarbons* 53 

W P L E  IDENTIFICATION: CLVC #5384 CUSTOMER : # 2  

ample Collection: 05/28/91 1330 hour3 
m p l e  Relinquished: time nd date not given 
m p l e  Received: , 05/30791 0930 hours 
ample Location: SE Corner 

4 

ANALY s I s R E S U L T S ( ~ G / ~ ~  . 
. '% 

. .', 
Total Petrol e m  ~ydrocarbon~'* .> (10 

3ef er cnce Hethod: METHODS FOR CHEMICAL ANALYSIS OF WATER AND 
WASTES, EPA-600 4-79-020 (Revjs d Harch 1983. -. 
Hethod 118.1 (Lodified for sollf 



LC Page 2 
: cul es 
IC 3 , .. 1391 

1 

MPLE IDENTIFICATION: CLVC 45385 CUSTOMER : 42 

mple Co lection: I 05/28/91 1330 hours 
mple Re inquished: time nd date not given 
mp e  Rece lyed:  i 05/30?91 0930 hours. 
m p  e Location: SU Corner 

ANALYSIS 
Total Petroleum Hydrocarbons* 

:eference nethod: METHODS FOR CHEMICAL ANALYSIS OF WATER AND 
WASTES, EPA-600 4 - 7 9 ~ 0 2 0  (Rev$ d March 1983. .. I; Method 418.1 ( odaf ied  for  s o i f f  



. June  17, 1991 
Corrected June 2 5 ,  1991 

SAMPLE IDENTIF~CATTON: CVLC #5787 CUSTOMER : #1 
Sample Collected: 06 06/91 time not given 
Sample ~cseivei: 

C Sample Relinqu'shed: da e & t i m e  not gzven 
0 6 / 0 7 / 9 1  1000 hours 

ANALYSIS 

Total Petroleum ~ydroearbons*  

E ?LE IDENTI - FICATION: CLV v q ~  : 
1 

42  
F vle Collection: 0 6  0 6 / 9 1  time not given 
S 21e Relinquished: da e and time not given 
Sample Received: 

4 
0 6 / 0 7 / 9 1  1000 hours 

ALYSIS =m(mq/kgl 

Total Petrol e m  li~drocarbons* 20 

SAMPLE I D ~ T I F I C A T I O N :  CLVC 45789  CoS'l'OWF3? : # 3  

Sample Collection: 06 06/91 time not given 
Samp Relinqu'sbed: da e a d  t i m e  not gzven 
flmp ! r ~ec*xvca :  0 6 f 07 /  91 1000, .I hours , ;$ 

ANALYSIS ':RESULTS ( w / ku 1 
Total Petroleum Hydrocarbons* <lo 

*Reference ~ e t h o d :  METHODS FOR ~ I C A L  ANALYSIS OF WATER AND 
WASTES, EPA-600 4-79-020 (Revised March 1983 . 

. . . . . . . . . .  . . . . . . . . .  ..................... I, - ~ e t h o d  418.1 ( odified for soil) 

. . . . . . . . . -  . . ......... . . . . .  . . . . .  .. ............... . . . .  ,:-:. .L= 2 1 . . . . . .  . .-  ........... :,. : y .: +, == :=.'I?".__?--U.:?.'r-: :;A. : .?' ."' .. ...... .... . .. . . . . . . .  . . . . . . . . . . . . .  . . . .  ..... t . . . . . . . . .  -. . .... -. ...-..... I ------ - .- . --. .I. ._.._ --.-- ..CL.".I-C--. .-... .. .....-. : .:. ..... -.-- --.. ...-----. .e. ; .. - . .-.-.:.: ' . ......... . . .  . . . . . a .  ..-. :--. . . . . . . .  . . . .  . . . .  . .  . .  
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S W ~ I  DEnT I - FICATIOR: CLVC #S790 CUSTOMER : # 4  

Sample Collection: 06/06/91 t i m e  not given 
Sample Relinquished: date and tame not glvea 
Sampl e Received: 06/07/91 1000 hours 

A N A W  - R E S U L T S ~ / / ~ )  
T o t a l  Petroleum Hydrocarbons* 6 0 

- 
IDENTIFICATION: CLVC #5791 CUSTOMER : # 5  

Sk  le Collection: 06 06/91 time not given 

Sampl e R e c e ~ v e d :  C Sample Relinquished: da e and tlme not g ~ v e n  
06/07/91 1000 hours - - 

JgtALYSIh - RESULTS(mcr/ ka 1 
Total Balides 10. 
Lead, Total 3200 

M - 8 4 6  ntthod 1311 ~ o x i c i t i  Characteristic Lcachata Procedure 
HETALS : Sample Weight 4 5 . 5 3  granis 

Extraction solution #1 
, .  \ ,,;' 

Antimony 
Chrormum 
Lead 

. . .  
CONCmTRAT I ON ( ma/  I );:. REGULATORY LEVEL (ms / l )  

0 . 5  NA 
( 0 . 0 5  5 . 0  

2300 5 . 0  

... '*~efercace Method: ~ O D S  FOR amJCAL OF WATER mD 
HASTES, EPA-600/4-79T~2~ ( ~ c ~ q ~ e d  March 1983 
Method 418.1 (Hodlfled for ~ 0 x 1 )  

HA = Not Applicable . . . . . . . .  ..: .-.... . . . . .  ...................... . . . . . . . .  .... -*.* ;.: . . . . . .  . . . . . . . . . . .  - .. . . . . . . .  ............ . . . .  .... ...... -.-. . . - _. ._ _... -- .. .- I.... 
. L .  
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SAMPLE IDENTIFICATION: CLVC 8 5 7 9 2  CUSTOMER : # 6 

Sample Col  lection: 0 6  0 6 / 9 1  t i m e  not g i v e n  
Sample ~ e c e l v e a :  

C Sample Relinqu'shed: da e and t i m e  not glven 
0 6 / 0 7 / 9 1  1000 hours 

Total  Halides <10 
Lead, Total 63000 

r.L. 
SW-846 Method 1311 Toxicity Characteristic Leachate Procedure 

.H LS : Sample Weight 43.18 grams 
Extraction Solution '#1 

CONTAMIRAPIT C Q N C E N W J L O N  ( m c r / l l  REGULATORY LEVEL (rnaL.U 
Antimony 
Chromi urn 
Lead 



(t gi HERCULES Hercules Aerospace Company 
Radford Army Ammunition Plant 
Caller Service 1 
Radford, VA 241414299 b' 

July  17, 1991 

91-815-151 

bc: Admin ts t ra t l ve  F i l e  
D. W .  R a t c l i f f  ' 

3 .  A. Mor r is  
H. L. S t u l l  

Admln l s t ra t l ve  Cont rac t ing  O f f l c e r  
Padford Amy' Amnun tt l on P l a n t  
Radford, V i r g i n i a  24141 

A t t e n t i o n  SMCRA-EN 

Dear S l r :  

Removal o f  Underqround Storaqe Tanks 7219-1 and 4 

-- I n  compliance w i t h  S ta te  Water Contro l  Board Regulation VR68O-13-02, 
Underground Storage Tanks 7219 Number 1 and 2 have been removed.. 

Attached I s  EPA Form 7530 t o  be f l l e d  w i t h  t h e  S ta te  Water Con t ro l  Board. along 
w l t h  s o i l  ana lys i s  and a h l s t o r y  associated w i t h  t h i s  work. 

A copy o f  t h i s  document should a l s o  be f i l e d  w i t h  the  l o c a l  county b u l l d l n g  
o f f !c ia l ,  County o f  Hontgomery, Rr. Wayne E. Mannon, Courthouse Room 408, 
Chris t iansburg,  V i r g l n l a  24073. 

Very t r u l y  y ours ad-: 
E. n. SOUCEK, DIRECTOR 
ENGINEERING, MAINTENANCE AND UTILITIES 

Attachment 

A Hercules Incorporated Company 



BUILDING PERMIT 

Montgomery County Departmen1 of Planning and Inswons 
P.D. Box 806 Christiansburg, Va. 24073 Phone: 382-5750 

- 
Permit is VOID if work is ool commenced within six (6) months from the dale of issuance. 

PF"7rk must comply with the Code of Ordinances of Montgomery County. Virginia 

ling Permit No. 1159 ." Date May 28, 1991 
e,fo,,e,-;.~Radford Army Ammunition Plant Address P . O .  BOX 1 

S e l f  Address Radford. VA 74141 
Ph -19 

e of Contractor - Ph - 
ate of Contrs. Regist. No. 
~e of SubContractor Address Ph - 
ate C o n k  Regist No. 
be of Architect Address Ph - 

LOCATION OF CONSTRUCTION: 
: ( 2 )  Undersround Tank Removals 
S W side d St. Rd. No. . 11 4 about milas fmm 

f i ision - Section Lot No. 
d bt ,- or Acreage of land 3500 acres Magi* P r i c e s  Fork 
t street foundation setback - - fL Side sireet setback R 
side yard L Right side yard It Rear yard h 

- 
1a.R Estimated Cost: S 
Group Classihcatiort PERMiT FEE: S 40 .00 

Dept A p p d l :  ! of construdion: 
Date: 

REQUIRED INSPECTION - STRUCTURES 

FOOTERS: Inspection to be made after rooters are dug, grade stakes in place. all forms and bulkheads in place and 
reinforcement steel in loaten. 

INDATiON & W I N G :  Inswon to be made on Forms and Reinforcement steel in place (poured concrete foundations) Inspect Block 
Walls, inspect all drain tile around foundations. Framing to be inspected after the r ~ f ,  dl framing, fire blocking and 
bracing are in place. 

3OUGH-IN-PLUMBING: Inspection aRer all plumbing is installed before insulation is pul in wds. All underground plumbing to be inspected 
before covered with concrete slab., 

IUGH-IN-ELECTRICAL: AIl wiring to be inspected before insulating walls as covering in any manner. All undergmund wiring (conduit etc.] to 
be inspected before covering. , . r, 

MECHANICAL. All mechanical work (heat systems dud work etc. to M &spected bekye covering in any manner. 
SCAB 1NSPECTION: All concrete siabs basement, floors, garage floors, carporlfloors. patios etc. lnspectim will be made when all base 

stone is m place, reinforcement wire, and grade stakes are in place. 

FfifAL INSPECTIOK Inspection to be made after h e  building is cornpi& and be& being occupied. An OCcupan y permit will be issued 
after the final inspection af the building is made. . .. 

REQUIRED INSPECTIONS - MO~ILE HOMES 

MOBILE HOMES One impeciion co&s foot- for pien, tie d&, watw and sewer connedons and the ekdsicd service dwW 
home. . - . . 

DOUBLE-WDE ~ o o t e r  Inspection - Thii is made on tootai before rniving &e hr, h.lves of bn, bk b he sl*. 
MO BllE HOMES: Second Inspection -This covers the Water and Sewer connections, tie downs, set-up ofthe home, and the elecfrical -- 

service for the home. 

- rrr. 
nC he Owner of this Permit shall be responsible for natifylng thii DepMment for ALL inspecti~ls as required above. 

A MINIMUM of 24 HOURS NOTICE IS REQUIRED FOR ALL INSPECTION REQUESTS. 



- . . . - . ~ -- - -.. 
rwnbwu~rnd unlrt~.c(l~r~udkcwinrn~ciradhprh'&-& & k ~ a r r y ? ~ n n p l r r d m i l - - l u r , ~ h n n u l t b . * 1 -  
*n=-and (21 rha ~ d u m t u r l d ~ n ~ c a m m c d  *GI i W7 a *rrn .I tk bpd.8hh p~ 
a u r k m c h  I k ~ o v r d  . % n r r u m p b o r r u ~ ~ &  U&.unl+: I - p r d r r .  
u d  u L  w 4-1 14. and I dwml hcncr .  potado. brrbmdm IU 1omcp.a 1.OlrmtJ udcqfnuadel~&~ u n ~ i n  mew I k t  b \ c  hm 

nbm WI oi a i m  hnuar) I. I974 but *ill m at pqd. w mdoh h\ 
W k ' T ~ ~ ~ ~ - * d ~ m ~ * ~ ~ a u ~ v . b i r a l o  Ma,~~~.LCknmwtm ~ r m n d u a m ~ ~ ~ m r u w a t t n M ; ~ i .  
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SIP. ' . ZIP Codr I 

U W  nstatealoc~~9v1 
C I w -  FedcrJ GOVI 

(GSA W i  1.0. no. 

I -- =nib under penalty of law that I have p e ~ n a l i y  examined and am familiar with the information ~rbmitttd in this and all attached 
~ m ~ ~ ~ n ~ ~ ~ ~ ~ ~ n ~ ~ t e p ~ n b ~ t m ~ e ; T p " u a l s  immediately mspomibLe for obtain- IM idomtion. I Mi- that W e  

car ~~QIM 



R P C  1 FPA Form 75XI-l(ll-S) RMoC 

. - - -  - 
U . S . Arm? - ( lm) .cYonH)  R1d? 7719 - ~ l t o . L . r _ 7 h ,  

k m u r ~ o v t a i ~  
.. -:.- Brought into C)x r)rsr M 

Fberghss Reinicwcd Plastic Coom 
Mum 
0. 0 0 0 0 
I7nr7 

Unknown .. 0 rXKl 0 0 0 
0- 0 0 0 - 

OVrr .ekar~pcc i iy  

.. 
mnawmw-rn) ealesbd- 

Galwired Steel 
Fibergkss Rtiniorgd Pkdic 

0 
-0 

hlhodicany- 
Unlvwnvn 
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Engineering Divia  ion 

Mr. Hike ileaver 
Virginia Water Control Soard 
2111 N.  Hamilton Street 
Pm 0 .  BOX 1 1 1 4 3  
Ric!!mcnd, Virginia 23230 

bar  Mr. idsaver: 

Bncloaed please f ind  not i f icat ion of ~ e a o v a i  of tw ~~~~~~~~d 
storage tanks by Building 7219 (in coapliance with O t l t e  Water C a i a t t o i  
Board Regulation VR 680-13-U2). kct>capanying the EPA Borm 75JU, you v l i l  
f ind  pertinent d a t a  involving said r m v a l s  and t a e  ralated a y u l .  

If additioaal inforpation is  required, pleare cantact Mr. Rou Tucker, 
AC 703 639-7628. 

Sincerely, 

ORIGMAL S I G N E D  W 

t 
,I 

Mr. David HIlw, S t a t *  W8t.r' Cat.r:rol eoarrl,'b. 0. Box 70i7, xornoke, VA 
24019 

nr. Wayne naanoa, coarthousm ~ o o n  408, ChriPt iwburg ,  VA 24073 



BUILDING PtHMI I 115Y 
Montgomery County Department of Planning and Inspections 
P.O. Box 806 Christiansburg, V a  24073 Phone: 382-5750 

le: -'-is Permit is VOID if work is not commenced within six (6) months from the date d issuance. - work must comply with the Code of Ordinances of Montgomery County, Virginia 
P 
4& . - 

Ming Permit No. 1159 oat= May 28, 1991 
m,, , . Radford  A n y  h u n i  t i o n  P l a n t  Address P.0.  Box 1 

Self  4 14 1 
Ph 639-8619 

me of Contractor Address Radford . V A  2 Ph - 
;late of c o n k  Regist No. 
me of SubContraaw Address Ph - 
State C o n k  Regist No. 
me of Architecf Address Ph - 

LOCATlON OF CONSTRUCTTON: 
E: (2) Underqround Tank Removals 
E S W side of S l  R d  No. 114 about miles from 

- - 

Mivision - Section Lot No. 
e d b t  orAcreageofland 350aac res  M a g & D ~ t  P r i c e s  Fork  
Int street foundation setback f t  Side *eel setback fL 
t side yard R. Right side yard ft Rear yard t 

al Sq. F t  Estimated Cost S - 
e.Group Cladicatiom PERMITFEE s 40.00 - 
'2 of Construction: Oept ApproVal: ~ 6 . ~ 1 7 ~ .  --- 

Date: 

REQUIRED INSPECflON. - STRUCTURES 

FOOTERS: Inspection b be made after Eooters are dug, grade stakes in place, all forms and bulkheads in place and - reinforcement steel in tooters. 
IUNDATION a FRAMING: I-on to be made on Forms and Reinforcement steel in place-(poured concrete foundations) Block 

Walls, inspect all drain tile uound foundations Framing to be inspected after the rool. all framing, fire W n g  and 
bracing are in place. 

ROUGH-IN-PLUMBING: Inspection after all plumbing is installed befop Insulation is put in walls. All wldergrwnd plumbing b be inspected , 

betore covered with concrete slab. 
IOUGH-M-~ECTRICAL: All wiring to b8 inspected before insulating walls or covering in any manner. All underground wiring (conduit etc) to 

beinspeetedbeforecovering. , ,$ 

MEWIC~:  *n m h a n ' i  e ( h a  m:m~ dub work etc, to ,+''irspmj before -MQ in any man&. 
SLAB INSPECTION: All concrete s&bs basement, Roors, garage floors, carport floors. patios etc. l n s ~ e c ' o ~  will be made when all base 

stone is in place, reinforcemem wire, and grade stakes are in place. 
FlNAl  INSPECTION: Inspection to be made afterthe building is complete and before being occupied. An occupancy pennit will be issued 

after Ihe 6nal inspection d ttm building is made. 
. .. 

REQUIRED INSPECT'S  - MOBILE HOMES 

MOBILE HOMES One inspection coven footers for piers, tie downs, water and sewer connections and the electid senrica forthe 
homa 

DOUBLE-WIDE Footer Impedon - Thb is made 6n footsrs befwe moving h e  two haves of the home to the site. 
MOBILE HOMES: Second Inspection -The covers the Water and Sewer connections. tie downs, set-up-of the home, and the elect id 

service for the home. . - 

The hinn of this Perma M I  b. respmible lor raifying his Depament for AU i nspdom as q u C d  above. 
A MlNlMUM of 24 HOURS NOTICE IS REQUIRED FOR A U  INSPECTlON REQUESTS. 
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b] HERCULES 

- - 
Admin i s t ra t i ve  Con t rac t i ng  O f f i ce r  
Radford Army Amnunitlon P lan t  
Radford, V i r g l n l a  24141 

Hercules Aeros ace Company 

PO Box 1 g Radfotd Army mrnuntl~on plant , 

January 23, 1992 

bc: Admln i s t ra t i ve  F l l e  
D. W. R a t c l i f f  
J .  A. H o r r l s  . 
C. A. Jake 
H. L. S t u l l  

A t t e n t i o n  SXCRA- EN 

Dear S l r :  

Removal o f  Underground Storage Tank 7279-1 & -2 
S l t e  Closure 

Reference: Closure Not ice  o f  J u l y  17, 1991 

Enclosed f o r  your I nspec t i on  and transmittal t o  the  V l r g i n l a  S ta te  Water 
Cont ro l  Board, Roanoke, V j rg ln la ,  a t t e n t i o n  Mr. Ray Wirt, you w i l l  f i n d  the  
Hazardous Waste R a n l f e s t  cover ing the d i s p o s l t l o n  o f  s o i l  contaminated w l t h  
lead and petro leum f rom t h e  s p i l l  whlch occurred u h l l e  removing t h e  U.S.T. a t  
B u l l d l n g  7219-1 and -2. 

- A copy of t h i s  document should a l so  be f f l e d  w l t h  t h e  l o c a l  county b u l l d i n g  
, o f f i c i a l ,  County of Hontgornery, Mr .  Wayne. E. Mannon, Court House Room 408, 

Chr is t lansburg ,  V i r g i n l a  24073. 

Very t r u l y  yours, 

ENGINEERING, -MAINTENANCE AND UTILITIES 

HLS : gps 
1600q 

Attachment 

A Hercules Incorporated Company 
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June 22, 1995 

Department of Environmental Quality 
Water Division - UST Program 
P. 0. Box 11 143 
Richmond, VA 23230 

Alliant Techsystems Inc. 
Radford Army Ammunition Plant 
Route 114 
P.O. Box 1 
Radford, VA 241 41-0100 

Attention: Ms. Amy Harshman 

Subject: UST Notification for RAAP UST Program 

Reference: Telephone Conversation on June 20 with Mr. Ken Chapman (Roanoke) 
and Ms. Amy Harshman (Richmond) 

- Dear Madam: 

Attached is the notification form for the following underground storage tanks (USTs): 

9222 #1 and #2 
1524 #1 and #2 
1525 #1 and #2 
3525 #I and #2 

RAAP is preparing Site Characteriqation~.Reports for5sites 503,421 and 442. Site T47W 
will be closed soon and Site 3751 has been reviewed by the Montgomery County 
Building Official and has been closed. Sites 9222, 1524, 1525 and 3525 are solvent 
railcar unloading stations which, each, have two "sump tanks" or USTs. The "heel sump 
tanks" are used to collect any remaining product after the majority of the product has 
been drawn from the railcar via suction. A funnel under the car's drain valve' is used to 
collect the remaining product into "sump tank" by gravity. The product in the "sump 
tank" is immediately pumped to an above ground tank with the rest of the product. As 
discussed with your office, these tanks must be registered and monitored since they do 
hold product on a regular basis even though the product is rekoved expeditiously after 
the railcar has been emptied. - - 



i 

Ms. Amy Harshman - DEQ 
June 22, 1995 
Page 2 

Thank . . you for your time and consideration in this matter. 

Very truly yours, 

C. A. ~ a k r  
Environmental Manager 

Coordination: 

c: Department of Environmental Quality 
Water Regional Office 
3015 Peters Creek Road 
P. 0 .  Box 7017 
Roanoke, Virginia 24019 

Attachment 

bc: Administrative File 
J . Wilson 
D. W . Ratcliff $ 

C. A. Jake 4 ', 
M. A. Lee 
Env. File 



I NoMcatIon for Underground Storage Rnk M USE ONLY 

- - ~ - - 
kmmau*: 

I. OWNERSHIP OF TANK@) 11. LocffnON OF TANK(S) 

- - 
C I u l m m -  PO. h Na Ill43 

DEQ-wihr l m i d o n - ~  Ridum4VApOO 

TYPE OF NQnFlCCinON 

CI A. NEW F A c ~ U ~ V  EI a A M ~ D E D  a c CLOSURE 
' 

-n--------------------------- 
-. No. of tanks at facility - No. of awiUnu*n attiached 

INSTRUCTIONS 

mh\ hk ~l--"rignaun" h m  ~111.~hirbrm& 
kzprr- m m h h g  undorgmnd - DIk lf na man 
f i v m Q O n l o u l , a m c r d ~ ~ k a i m , P C # ( O C O W ~ 5 4 ~ a ~ r a p k -  
Onuaiorrrtmam!hml#m. 

n b a .  k-*oadul*llrr~-"'---u a.xXLsrg.l?y r. S. A ~ . v  Latitude 37 10 14" Longitude 8 0 ~ 3 1 ' 1 7 "  
Onrm-. r-tfi*) 

Radf o r d  Army h - i = m a n t  ( n w r m I . w a k n t  a 

ID NUMBER 

MrE RECEIVED 

A NEW 
EMENDED 
c m im USTQMS 
QCarnmmx 

24141 
. . 

I R a d f o r d ,  Virginia ' 

I - D C -  Sna-p.aQm- 
*nt gomew /~ulaski Count ies  
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BUILDING PERMIT 
MonQomry Covuy Dqmmant d Planning a d  Inspections 
P.O. Box 806 Christianrkrrg, Va 24073 Phone: 382-5750 

Nore; This Permit is VOID if wwk is not ~0mmmed within six 16) months from !he date d issum.  
A11 work must compty with the Code of Ordinances d Montgomery County, Virginia 

PAIo 

BuiIdii Pennl No. 3420 Dab A p r i l  21, 1995 
P4/lp 

Namedh Radford Army Ammunition P l a n t  ~ d d w  P.0 Box 1 
A l l i a n t  Techsvstems. I nc  

Ph 639-7631 
Name d Contract01 Address Radford. VA 74141-0100 m- 

-of Cocrtrs. lbgi i  No. 
Name of SubContrador Address ph- 

S\ats Contrs. Regis!. No. 
Name of Archiled Address ph- 

Permanent LOCATION OF CONSTFIUCTtON: 
USE: (8) Tank Rmova ls  
N E S W side of St Rd No. aborr( mlksfmm #421.442,503.3751.2?4-1 241-1 ( d l ) .  

241-1 ( # 2 )  and ~ m ~ e r m a n e n t  Closure)  . 
Subdivision Sedion Ld No. 
Slze d kt or Acreage ol land 4350. acres Magi&.  st Pr i ces  Fork 
Front streel foundation selbadr f l  Side streel selback k 
Len skh yard n WJM-yord II Rear yard n 

Total Sq. FL m a w -  $ 50,000.00 
Use.Gmup Classtfication: PERMIT FEE S 160.00 / 

.r d Construction: h p t  Approvai: % .  - 
r". 

Dale: c/ q-2 y -+ < 
1 

REQUIRED INSPECTION - STRUCTURES 

FOOTERS: Inspection b be made after (oolets am dug, grade slakes h place. all forms and bulkheads in place a d  
relnlorcemenl steel in W e r s  

FOUNDATION 6 FRAMING: Inspection to be made on Forms and Reinforcement 4001 in place (poured concrete foundations) Inspect Block 
Walls, inspect all drain tile around foundations. Framing to be inspected aher Uw rod, aY traming, fire blocking and 
bracing are in place. 

ROUGH-IN-PLUMBING: Inspection aner a l  plumbing is installed before insuldlon b put in walls. All underground plumbing to be inspecled 
before c w s d  with concnrto slab. I 

ROUGH-IN-ELECTRICAL: All wiring lo be inspected before ina"la!ing walls o~mer ing  in any manner. All underground wiring (condul etc.) to 
be InsQected before covedry. 

MECHANICAL: All mechanical work (hed system duct work a. b be Inspecled bebe covsring in any manner. 
SLAB IHSPECnON: All concrde slabs basement. fkxm, garage floors, carport floors, patios elc. lnspctions will be made when all base 

stone is in place, reinkrcernenl dm, and grade stakw are in place. 
FINAL INSPECTION: lnsgection to be made after the b u i l d i  L complele and belm being occupied. An occupancy permit will be Issued 

after Ihe final Inspection of the building is made. 

REQUIRED INSPECTIONS - MOBILE HOMES 

MOBILE HOMES: One inspection covers foolen for plers, tie downs, water and wbi connections and the eklrical s o d  for the 
h m .  - - 

DOUBLE-WIDE 'F&r Lnspedion - Thls ts made on lootem b e h  moving be hvo halves ol h home b the site.' 
MOBILE HOMES. second inspection  his covets the water and Sewefconnections, tie do- set-up of  he home, and the eb- 

A service for be  home. 

v u  CICE: The Owner of hi Permlt shall be reqmdble lor nollfytng thk Department kr ALL hspectlm 8s muired atxwd. 
A MINIMUM of 24 HOURS NOTICE IS REQUIRED FOR ALL HSPECTKM REOUESTS. 



I CONTOUR INTERVAL 20 FEET 
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SAMPLE 1.0. SAMPLE LOCAT ION TEST RE SULlS 
I 1 

I if1 ( WAU - NORTH FACE 1 600 mg/kg I 
- -- - - - - - 

P WALL - EAST FACE BOL 
I I 

if5 I FLOOR OF PIT I BOL 1 

0 

#4 

PLAN VIEW OF EXCAVATION 

SOIL SAMPLING DIAGRAM 
SITE- UST T 4 7 0 0  - 

RADFORD AAP 
US ROUTE 1 1  4 (P. BOX 1) : ' 

RADFORD, VA ' 4 1  I 

WALL - SOUTH FACE 

WALL - WESl FACE 

150 mp/kg 

100 mg/kp : 



EnviroTech Mid-Atantic 
Laboratories 5 1861Prrttbr. . B h ~ . V A I r l O W )  
Q03) 23 1-3983 FSX (703) 231-3984 

May 3 1,1995 
Pap I of 3 

1 Client contact i 
' AlnG 1 CC lane 
Fa% No.: 7034394361 

i Client information i 
n4 1 Name: Aaiant Techsymms 

i P.O. # W59938 

Sample submitted and identified by client: 
, (1 

$ 

Sample Field I d d c a t i o n  M& Date T i  Collected 

-- .-- .-.-- - --- -. ----  
a". -a ----- - - - -. - I .  P1C.P , I - , *  

30U 
soil 
Soil 
Soil 
Soil 



L a b o r a t o r y  A n a l y s e s  ~ a g e 2 o f 3  

9815A 981SB 98 15C 
Analysis D& T47OO-S D L  T4 700-ff D/L T47Oa-NF 
u 

TPH-GC (mglkg) 10 BDL 
Kerosene / Diesel Range 10 150 10 600 

AnaIysis D/L T'7OI)-?VF D/L T4700-Pile-E D/L T4700-FLR 
--- ---- 

TPH-GC (rngntp) 10 BDL 
Krrosene / DiaeI Range 10 180 10 1 70 

TPH-GC (mglkg) 
KaoKne / Diesel Rangc 10 BDL 
Oil Range 10 41 

TCLP Metals (mg/L) 
Arsenic (As) 0.002 
Merny (Hg) 0.000 1 

. Selenium (Sc) 0.002 

TCLP Metals by ICP (mg/L) 
Barium (Ba) 0.01 
Cadmium (Cd) 0.01 
Chromium (Cr) 0.01 
Lead Pb) 0.10 
Silver (Ag) 0.0 1 

e = ( w h l  
Benzene 
Toluene 
Etfiylbentene 
xy lcncs 

BDL 
BDL 

1.1 
0.0 1 
0.02 
BDL 
0.04 

BDL 
BDL 
BDL 
BDL 

WL - Detection Limit BDL - Below Detection Lima 
pl:l --.I., -- ------ J - 9. . 1 .  1 . ' . . 1 



f ORUER 
LOCATION OF EXCAVATED 
ST 503. 1000 gal.. 4: DIA. 

PLAN VIEW OF EXCAVATION 

- - 

3 - - - - 0 

0 

BUlLOlNG 
5 0 3  

DATE: 5/1/95 

SOIL SAMPLING DIAGRAM 
SITE- UST 503 ' -  

RADFORD AAP 

TEST RESULTS 

220°0 mg/kg 

1 4 0  mg/kg 

BDL 

930 mg/kp 

2 0 0  mg/kg 
I 

SAMPLE I.D. 

/ I  

12 

JJ 
14 

45 

US ROUTE 1 1 4  (P. 0. BOX 1) 
RADFORD, VA 2 4 1 4 1  

SAMPLE LOCATION ' 

W A U  - NORTH FACE 

WALL - EAST FACE 

WALL - SOUTH FACE 

WALL - WEST FACE 

fLOOR Of  .Prl 



EnViroTech Mid~Atlantic 
Laboratories 
1861 Rae Dr. Blahburg, VA 24060 
(703) 2313983 Fu QO3) 231-3984 

Client Contact 

Fax No.: 7034394361 

Client bfbrmation 
Name: Mint  Tecfxymm 

Address PoseOftice8axl 
Radford. VA 24 1 4 1 

79754 , , 

Date Rcc'd: 9 1 0/95 

P.O. # VA 10547 

Sample submined and idenrifid by client: 

SampIe Field Identification Matrix Dare . Time Collected 

sod 
Soil 
Soil 
sou 
Sod . 

lwrc Mormed im a c c o ~  with EPA authcdr mjiuenceti in n M ' &  fw Chemical Anotystr of Water and 
w e " ,  -479 revised k h  1983 a d o r  7~ M'M for Evaluating Solid Waste, P@sicdChemid Mdhob': sW- 



EaviroTech Mid-Ahtic 0 5 m 5  

~ a b o r a t o r y  A n a l y s e s  

Project: Site 503 

I ,  

Analysis 
- .  :.--.---. . --. . - -  - - - 

%sm %spike yam' 
. . . . . . . - . - . . - - . - . -  .-. .-.-.-. - ..-. - . . . EPA# - 

. .. 
Analysist Date Analyzed . . . .  - - -. A',-- 

109 107 . <I ' - 3550 C. Smith 5 m 5  

On - Detechechon Limit BDL - Below Derectitm Lima 



PLAN VIEW OF EXCAVATION 

- -- 

I t  WALL - NORTH FACE BDL I 
1 1 2  1 WALL - EAST TACr I 801 ( 
1 /J  1 WALL - SOUTH FACE 1 1400 mg/kg I 

SOIL SAMPLING DIAGRAM 
SITE- UST 421 
RADFORD AAP 

US ROUTE 114 (P. 0. BOX 1) 
RADFORD, VA 2 4 1 4 1  



COMPRESSOR SHED 

SOIL SAMPLING DIAGRAM 
SITE- UST 442 
RADFORD AAP 

US ROUTE 1 1 4  (P. 0. BOX 1) 
RADFORD, VA 2 4 1 4 1  

SAMPLE 1.0, SAMPLE LOCATION 

I (  WALL - NORTH FACE 

12 WALL - EAST fACC 

I S  WALL - SOUTH fACE 

I4 WALL - WEST fACE 

I S  FLOOR Of  PIT 

PLAN VIEW OF EXCAVATION 

TEST RESULTS 

BDL 

43000 mg/kg 

5400  m g / k ~  

16000 mg/Lcg 

300 mg/kg 



EnviroTech Mid-Atlantic 
Laboratories 
1861PnttDt. @BlrckPbPrg,VAm 
003) 231-3983 FU (703) 23 1-3984 

Client Contact 

Fax No.: 703-639436 i 

Report Irdbrmstion 

DatE Rec'd: 5/1 m5 

L 3 

Sample Identification 
U 

Sample submitted cmd ident$ed by client: 

Sample . ' Field Identification lvrxlrk Date Time Collected 

sail! 
SbiI 
son 
Sod 
Soil 
Soil 
Soil 
Soil 
Sail 
Soil 

fi- '2nd 
w a ~ " .  P A  60#1-79 revired M m h  I983 d m  Tept M'hbdr for Eval&p Solid W m ,  Physk&Chemid Mdh&".w- 



, a b o r a t o r y  A n a l y s e s  pase20f2 

Projcd: Sires 442 8 421 

9 7 7 7 ~  9777D 9777F 9777G 9777~1 

MYS~ DL U 2 - W  U2-FLR 421-EF 421-FLR 12 1-hF 
TPFbl-GC (mg/kg) 10 BDL 300 BDL 130 BDL 

AnaIys is D L  421- DIL 421-WF 

'FH-GC ( m g 0  100 1400 10 BDL 

Analysis %STD Y~Spike YoRD .-=--- V A m 5 - a -  --..--*.--.::2i.C-- - EPA # . . .  
Date Analyzed -e-e ---- 

. - 
DL - Det~cn'on L h i t  BDL -MOW- 

. . 
tinrit 



QMER FOI 
LOCAf ION Or  EXCAVATE0 r US1 3751, 2000 GAL. 

SAMPLE 1.0. SAMPLC LOCATION TEST RESULTS 

/1  WALL - NORTH FACE BDL 

12 WALL - EAST FACE 
BDL 

13  W A U  - SOUTH FACE BDL 

I' W A U  - WEST FACE BOL 

15 FLOOR OF P n  BDL 

1 SOIL SAMPLING DIAGRAM. 
SITE- UST 3751 

RADFORD AAP 
U S  ROUTE 1 1 4  (P. 0. BOX 

RADFORD, VA 2 4 1 4 1  

PLAh LW OF EXCAVATION 



EnviroTech Mid-Atlantlc 
Laboratories 

Client: AlIiant Tcchsystans, h. 
Post Office BOX 1 
Radford, VA 24141 

Attention: C. C. Lam Fax: 7034394361 

bpon #: 9521 
Project: Site 375 1 
P.O. #: 

Date Received: 4/05/95 
Project #: VA 10547 
Page 1 of 2 

Sample IdmtifScad011 

Sampln submitted and identified by client as: 

Sample Matrix Field Identification Date T i  Collected 

9521A Soil 3751 - WF ,$ 4/ W/ 93 15:07 
9521B ,375 1\- SF 4104195 15: 10 .', Soil 
952 1C Soil 3751-NF ., 4/04/95 15: 12 

' .,' 

9521D Soil 3751 - EF 4/04/95 15:lS 
, 

9521E Sail 3751 - FLR - 4/04/95 1520 

,-. 
All  unnl?s;rs were performed in rccnrdaacc with EPA methods referenced la "Methods for Chrmid Aaatysls of 
Water and Westcs', EPA /(MIJ-79 revised March 1983 rndlor Test Methods ror Evaluating Solid WUte, 
Pby siaUChemical Mcthodr', SW-M6,Ird Wition. 



' Project: Slte 3751 

10 BDL BDL BDL BDL BDL 

And ysu ISTD %Spike SRD EPM Analyst Date Analyzed 

TPH-GC 123 120 < 1 3550 Mod CA Method C. Smith 4110195 

Laboratory Dimor 

DIL - Detection Umll BDL Below Detection Limit 

,%il rcmulb arc reported on r dry walght brain ualers othctwisc noted. 



87/17/03 17: 16 DEQ R W E R M I T  + 8849659764 

Pacer W. Schmidt 
DhKm 

COMMONWEALTH of VIRCjINIA 
DEPARTMENT OF E N V Z R O ~ J z l .  QllALSrY 

Water Regbd Ofnct 
3015 P e w  Creek Road 

Post O#~cr Box 7017 
Roanoke, Vinin 24019 

(103) !i@-3666 

October 3 ,  1995 

Mr. Joe Wilson Chief Engineer 
Radford A m y  Ammuit ion  Plant 
P . 0 .  BOX 1 
Radford, VA 24141  

RE: Site Characterization and Abatement Measures Close-Out, R.A.A.P .  UST 
No. 421 - 750 Gallan Campressor Condensate, Route 114, Hontgomery 
County, Virginia, UJST PC-95-1099, FAC, 1 . D .  NO. 2-000051 

- Dear M r .  Wilson: 

The Department of Environmental Quality, West Central Regional Office 
staff bas completed a review o f  the Site Characterization Report prepared 
by Alliant Techsystems. 

Based on the information provided, it appears that acceptable site 
charaderization and abat~mant measures have been achievgd. 
Specifically: 

a. Free product, vapor and dissolved phases o f  petroleum 
contamination have not bean identified during the investigation 
o f  t h i s  r ~ l r a s a  incident. 

b. A limited amount of contuminated soil has been excavated from 
the former UST basin. Apparently this s o i l  has been properly 
disposed. Two post excavation soil boring samples docuarent the  
extant o f  remaining cantaminated sail appears limited to tha 
area between tbe f a m e  UST basin and the sump pit. 

c, Water supply wells and surfaca watars have not been identified 
vithin 1,0.00 faet of the release location. There does net 
appear ta be a eurrent o r  potential future riek to human haalth 
or the environment* 

A t  this time, no further action with respect to this site' .  pltrdeU.m 
release characterizatian is required. If significant contamination 
associated with this f a c i l i  is detected that presents environmental 
and/or human hoalth/safety 'X r sk, then further investigation and 

'~orrective action may be required at  that time. 



87/ 17/03 17: 16 DEB REM-PERMIT + 8049659764 

L Wilson 
R.A.A.P. 
Page 2 

Should you have questions our o f f ice  will be glad to assist. 

Sincerely, 

Ken chapman 4 

Senior Geologist 

cc: D, M. ~iles, DEQ-WCRO 
~ i m  smith, OECA 
LUST PC-95-1099 F i l e  
FAC. I.D. No. 2-000051 
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Hercules Aerospace Conapany 
Radod Amy Amm""& I,' 
Caller Service 1 
Radford VA 24141-0299 

July 1, 1991 

91 -81 5-1 34 - . -  
bc: Admlnlstrat lve F i l e  

3. A. Morrls 
H. L. S t u l l  

Admlnlstrat lve Contracting O f f l ce r  
Radford Army Amnunltlon P lant  
Radford, V l rg l n l a  24141 

Dear S l r :  

011v Uaste Water Sol11 - 0u l l d l nq  7219 

Reference: SHCRA-EN l e t t e r .  Dated June 12, 1991 
SHCRA-EN Le t t e r  Dated June 26, 1991 - On Hay 29, 1991 a t  approximately 1500 hours, a s p l l l  o f  o l l y  waste water and ' - 

sludge occurred whl le  removlng a 5500 ga l lon underground storage tank. As the 
tank uas belng l l f t e d  by a crane from I t s  res t ing  place ( t h l s  tank. was not on 
.saddles), It t i l t e d ,  p u t t l n g  excessive s t r a l n  on the dtscharge elbow 
connectton causing a 9 f oo t  sect lon of 4 Inch d ra ln  I l n e  t o  break o f f .  
Approximately 250 gal lons o f  t h e  o l l y  waste ua te r  sludge, uh lch was not 
removed p r l o r  t o  t he  tank removal, drained out I n t o  a trench alongside the 
tank as the tank was belng raised. 

. . 
The e n t l r e  s p l l l  .uas contained u l t h l n  an area 20 f e e t  long, 3 - 5  fee t  wide and 
6 Inches deep. Samples were taken o f  the o l l y  waste water sludge s p l l l  f o r  
laboratory  analysls. The tes ts  conf lrmed the s p l l l e d  mater la l  I s  hazardous 
for  1 ead and c h r m t  urn.. .I 

i t  

The o l l y  uaste water sludge was removed fib. the containment area uslng a 
suct ton pump and pl.aced I n  a baste o i l  storage tank I n  the solvenfs area f o r  
o f f  p lan t  treatment. The remaintng tuaterlal w l t h l n  the trench was absorbed 
wl  t h  an absorbent compound and removed ' from the area us l ng  a. 'Graded 1 l '. 
Approximately 13 cublc yards o f  dtst/absorbed mater la l  were removed from the 
area and I s  cu r ren t l y  belng held on a dump t ruck f o r  disposal. Cleanup o f  the 

. . 

A Hercules lncorporaied Company 



Adml n l s t r a t l v e  Contract ing 
O f f  l c e r  

Ot ly  Waste Water S p i l l  - B u i l d l n s  7219 

area was completed by 1800 hours. Also, approximately one cublc yard o f  d i r t  
was removed front I n '  f r o n t  of the  tank where the o r l g l n a l  sample was taken fo r  - 
petroleum hydTocarbon ana lys ls .  A l l  the mater ia l  w i l l  be manifested o f f  s l t e  
..as-a-hazardous uaste. 

Attached as Flgures 1 and 2 are sketches o f  the s p t l l  area showing sampling- - 
po ln ts ,  along wt th  a so l1  character lzat lon-of  the s p i l l  area. 

Samples were taken of the o l l y  uaste water, s o l l  from one foot below the tpnk 
l e v e l  ( f o r  petroleum hydrocarbon analysls p r i o r  t o  the  s p l l l ) ,  and so l1  a f t e r  
.the cleanup had been completed ( f o r  t o t a l  petroleum hydrocarbon analys I s ) .  

Analysls of the o t l y  waste water whlch uas s p l l l e d  showed t he  presence o f  lead 
(Pb) and cbromlum (Cr) .  Analysis f o r  these two metals was Included on the 
s o l l  samples taken from under t he  s p t l l  area. A l l  samples taken a f t e r  the 
s p l l l  was cleaned up were c l e a r  o f  petroleum hydrocarbon. 

Attached Table 1 shows r e s u l t s  of o l l y  waste water sludge analysls.  Attached 
Table 2 shows a sumnary o f  so l1  a n a l y ~ l s  w l t h  Central  V j r g l n l a  Laboratories 
sheets attached. 

The s o l l  samples taken from under the s p l l l  area show relatively h lgh  lead 
(Pb) content. Research I n t o  t he  h i s t o r y  o f  t h l s  area revealed t h a t  a lead 
furnace was i n  ope-ratlon dur lng  World Mr I1 I n  t h l s  area (note Flgure 7 ) .  
This area I s  pa r t  o f  a S o l l d  Waste Management Un i t  ( M U )  uhlch I s  cu r ren t l y  
under l nves t l ga t l on  by t h e  U. S. Amy Toxtc and Hazardous Ha te r l a l  Agency 
(USATHAW), and deslgned M U  Number 17. Thls work I s  authorized under the 
Resource Conversation and Recovery Act (RCRA) Invest  l g a t l  on o f  hazardous waste 
s l t e  a t  RAAP. S l t e  remedlat lon w177 be performed under the USAMAHA study. 

Very t r u l y  yours, 

ENGINEERIHG, HAINTENANCE' AND UTILITIES 
.I \\ 

Coordlnatlon: 
H. M. Harvey, J r .  
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COPY 1 : TO V16 - IN TURN TO AGENCY NEEDING TEST RESULTS 



&STE OIL, Z N K ~ - S P , L L  ; ~ R L , ,  -SOIL AN!\LYs,S 

' SAMPLE , 
L OC A TlON 

MATH WEST cc ~ N E R  
I 

I 

\DR~HEAST CONER 

I .  

- W E R  SFILL AhEA 
4 * I 

I - ..I 
m T H E A S T  CO RNEQ 

WER SFlLL AREA 
4 4 * 

S O U T ~ ~ \  VEST co R NCR 

j r Ex~RACTABLE/~ R E ~ R T L - L  AS/& L.L OT~IER AMLEIS A; M, KG, 
* / .  ' /  

M E T W m / t  
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t HARVEY STULL \ 
SRCULES INCORPORATED 
\DPORH. A M Y  AMMUNITION PLANT 
lLLER SERVICE 1 
LDFORD VIRGINIA 24141-0299 

1 

June 3, 1991 

u j e c r :  ~ n a i  ysis ~ e s u i r s  - 
WPLE IDENTIFICATION: CVLC #5382 CUSTOMER : #I 

ample Collected: 05 28/91 1330 hours 
ample Relinquished: da e 6 time not glven 
ample Recclved: 

I 
05/30/91 0930 hours 

ample Location: NW Corner 

ANALY s I s PESULTS(~U/~U 1 
Total Petrolem Hydrocarbons* 15 90 

ample Collection: 05/28/91 1330 hours 
ample Relinquished: time and date not glven 
unr Received: 05/30/91 0930 hours 
amj- Location: NE Corner 

W A L Y S I S  RESULTS tma/kol 

Total Petrol cum Hydrocarbons* 53 

W E DENT A ON: C V 

ample Collection: 05/28/91 1330 hours 
mple Relinquished: time d date not given 
ample Received: . 05/30Fl 0930 hours 
m p l e  Locatzon: SE Corner 

AN- ~ S U L T S ~ ~ U / ~ ~  . 

Total Petrol e m  Hydrocarbonq* ( , , :$ <lo 

2eference nethod: ~ O D S  FOR CHEMICAL MALYSIS -OF WATER AND 
WASTES, EPA-60 4-79-020 (Revjs d March 1983 
Method 118.1 ghodified for sorlf . .. 



HPLE IDENTIFICATION: CLVC #5385 CU STOHER : # 2 

mple Collection: 05/28/91 1330 hours 
mple Relinquished: time nd date not given 
rnp e Receiyed: 1 05/30491 0930 hours 
rnp e Location: SW Corner 

ANALY S I S 
Total Petroleum Hydrocarbons* 

:eference nethod: METHODS FOR CHEMICAL ANALYSIS .OF WATER AND 
WASTES, EPA-600 4-797020 (Rev$ d March 1983. .. 
Yethod 418.1 (iodlf~cd for s o l f f  



. June 17, 1991 
Corrected June 25, 1991 
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SAMPLE I ~ T I F I C A T Z O N :  CVLC #5787 CZISTQI3ER : #I 
Sample Collected: 06 06/91 time not. given 
Sample Relinqu'shcd: da e & t i m e  not given 
samp 1 c ~ c s e i v e i  : 06 f 07/91 1000 hours 

pRSTTTtT3 (w 
Total Petroleum Hydrocarbons* (10 

,C 'LE I. - 
h ' 

FIC QENTI ATION: CLVC #5788 - CUSTO-3: # 2  

E jleCollectjon: 06 06/91 time not given 
S-ple Relipqulshed: da e and t l m e  not  gaven 
Sample Raceaved: 

C 
0 6 / 0 7 / 9 1  1000 hours 

BlOALYSZS - RESULTS {wf kQ 
Total Petroleum Hydrocarbons* 20 

89 W P t E  I D ~ T I F I C A T t O N :  CLVC $57 CUSTOMER: #3 

Sample CoIlect ioza:  
S a n ~  e Reliqqta'shed: f Samp c ~ e c * a v c i :  

.I 
WALYS L S A .  . [\ ,RESULTS( ZUJ/& 

' ,  d 
Total  Patrol eum Hydrocarbons* < l o  

*Reference Method: METBODS FOR CXEHICU ~ u y s ~ s  OF WATER MD 
WASTES, EPA-600 4-79-020 (Revised March 1983 . 

. . . . . . . . . .  . . . . . . .  . . .  . . .  . . . . . . . . . .  ... 
I - Method 418.1 ( odified for s o i l )  
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SAMPLE IJlENTIFICATION: CLVC #5790 CUSTO- : # 4  

Sample Col lectlon: 06/06/91 time notegiven 
Sample Relipquxshed: date and time not glven 
Sap1 e Received: 06/07/91 1000 hours 

1 Total Petroleum Eydrocarbons* 6 0 

- 
SE. AE IDENTIFICATION': CLVC #57 91 - CUSTOMER : # 5 
Sample Collection: 06 06/91 time not given C Sample Relinquished: da e and tune not glven 

06/07/91 1000 hours Sanapl e Recelved: 
. - 

Total Balides 
Lead, Total 

SW-846Hethod 1311 Toxicity Characteristic Leachate Procedure 

M E T U S  : Sanpl.  eight 45:53 p r e  
Extraction Soluttaa #1 

A n t  i v n y  
Chronuum 

C O N C ~ T R A T I O N  (m/ 1 1 :' REGULATORY LEVEL (mq/ 1 1 

*Reference Method: ~ ~ O D S  FOR OF WATm 15P1D 
WASTES', EPA-600/4-79-020 (Revised March 1983 
Method 418.1 (nodifled for  soil) 
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SAMPLE IDENTTFICATIOH: CLVC 65792 CUSTOMER : t 6  

Sample Collection: - 0 6  06/91 time not .  g i v e n  
sample ~ e c e l v e a :  

4 Sample Relipqu'shed: da e and t i m e  not g l v e n  
06/07/91 1000 hours 

T o x i c i t y  Characteristic Leachate Procedure 
'.C. 

MI ,S : Sample Weight 43.18 grams 
Extraction Solution .#l 

corn- 
Antimony 
Chromium 
Lead 

CONCFN-JLON (nw/ 1 1 REGULATORY LEVEL (rnuf,U 
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CQMMQNWEALTH of VIRGINIA 
S T A E  WATER CON7ROL BOARD 

P 0 Pea Ilia3 
RIEIIIIIOI\O~ Vlrg~ntu 23130.1 143 

18041 52 7.5000 
TDD (8041 627-4201 

September 9 ,  1992 

Mr. E. H. Soucek 
Raford A m y  Anmunition Plant 
Radford, VA 24141-0299 

RE: Initial Abatement Maasuree end Site Characterization Close-Out, 
Radford Army Ammunition Plant, Radford, vlrginia, LUST PC-91-1777 

Dear Mr. Soucek: 

The State Water Control Board, Weot Central Regional s t a f f  has completed 
a technical review o f  the fiite Check Repert prepared by Hercules 
Aerospace Company. 

Based on the infomustion provided, it  appear^ that acceptable site check 
rmessuree for t h e  suepected petrolaum US9 release have been achieved, and 
no further UST investigation is required at this time. However, the 
s t a f f  of West Central Regional Office will inform the Department of Waste 
Management (Dm) in Richmond of the subsurface contamination resulting 
from releases of lead, chromium, and halide at the Radford Army 
Ammunition Plant. We strongly advisa you to immediately contact DWM 
regarding this problen. 

Should you have questions, don't hesltatd t o  ca l l  us at ( 7 0 3 )  857-7432. 
i 

David Ma Miles, CPG 
Ground Water Program Manager 

J i m  m i t h ,  OECA ==: &;~;~;z; ,7 File 



Radford Army Ammunition Plant 
Route 114. P.O. Box 1 
Radford, VA 24141 
USA 

September 27,200 1 

Mr. Robert Thornson 
U. S . Environmental Protection Agency 
Region III 
1650 Arch Street 
Philadelphia, PA 19 103-2029 

Subject: Documents for SWMU 76 
Radford Army Ammunition Plant, 
EPA ID# VA 1 21 0020730 

Dear Mr. Thomson: 

Enclosed are copies of the following: 

July 1, 1991 lmmnittal of information concankg a spill at S W  76 and subsequent 
cleanup to the Amy. 
July 17,1991 transmittal of EPA form 7530 to the Army. 
July 29,1991 transmittal of EPA form 7530 to the VA Water Control Board. 
January 23, 1992 transmittaI of hazardous waste manifest to the Army. 

From the above transmittals it can be documented that the USTs were removed and minor soil 
analysis was conducted. If we expand our WPA 12 effort to collect-a data gap sample at both the 
FLFA and SWMU 76 we should be able to close SWMU 76 as well as FLFA. 

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

C. A. Jake, l&hronmental Manager 
Alliant Ammunition and Powder Company LLC 

Enclosure 

c : Mark Leeper 
Virginia Department of Environmental QuaIity 
P. 0. Box 10009 - Richmond, VA 23240-0009 



Coordination: 

bc: Administrative File 
J. McKenna, ACO Staff 
$ q f j q j m 8 e h A  . . 3 

C. A. Jake 
J. J. Redder 
Env. File 



Hercules Aerospace k p a n y  
Radford Army Ammunition Pbnt 
Caller Servm 1 
Radford. VA 24 14 1-0299 

bc: A d m l n l s t r a t l v e  F i l e  
J. A. H o r r l s  
H. L. S t u l l  

Admln l s t ra t l ve  Cont rac t ing  O f f l c e r  
Radford Army Amnunition P l a n t  
Radford, V l r g l n l a  24141 

Dear S l r :  

O l l y  Waste Water S p l l l  - B u i l d i n q  7219 

Reference: SNCRA-EN Le t te r .  Oated June 12, 1991 
SUCRA-EN L e t t e r  Oated June 26, 1991 

.h On May 29, 1991 a t  approximately 1500 hours, a  s p l l l  o f  o l l y  waste water and ' . 
sludge occurred w h l l e  removing a  5500 ga l l on  underground storage tank. As the 
tank uas belng l i f t e d  by a  crane from I t s  r e s t i n g  p lace  ( t h l s  tank. was not  on 

.saddles),  It t i l t e d . ,  p u t t i n g  excessive s t r a i n  on the  discharge elbow 
connect ion causing a  9  foo t  sec t l on  o f  4 i nch  d r a l n  l l n e  t o  break o f f .  
Approxlrnately 250 g a l l o n s  o f  t he  o t l y  waste w a t e r .  sludge, which was not 
removed p r i o r  t o  t h e  tank  removal, dra ined out  i n t o  a t rench  a longside the 
tank as t h e  tank was be lng ra ised.  

The e n t i r e  s p l l l  .was contained w l t h l n  an area 20 f e e t  long, 3.5 f e e t  wide and 
6 Inches deep. Simples were taken o f  t he  o l l y  waste water sludge s p l l l  f o r  
l abo ra to ry  ana lys is .  The t e s t s  coqftrmed the;spi l led m a t e r l a l  I s  hazardous 
f o r  lead and chromium.. \ 

The o l l y  waste water sludge was removed from t h e  containment area us lng  a 
suc t i on  pump and pl.aced I n  a  waste o i l  storage tank I n  the  so lvents  area f o r  
o f f  p l a n t  treatment, The rematnlng ma te r la l  w i t h i n  t h e .  t rench  was absorbed 
w i t h  an absorbent compound and removed ' from the  area us tng a. 'Gradeall ' .  
Approximately 13 cub ic  yards o f  d l r t /absorbed m a t e r i a l  were removed from the 
area and i s  c u r r e n t l y  be ing he ld  on a  dump t r u c k  f o r  d i sposa l .  Cleanup o f  the 

A Hercules Incorporated Company 



A d m l n l s t r a t l v e  Contracting 
O f f l c e r  

O l l y  Waste Water  pill - B u l l d i n q  7219 

area was completed by 1800 hours. Also, approximately one cublc yard o f  d l r t  
uas removed f rom I n '  f r o n t  of  t he  tank where . the o r l g l n a l  sample was taken f o r  - 
petro leum hyoocarbon a n a l y s i s .  A l l  the m a t e r l a l  w l l l  be manlfested o f f  s l t e  
.as--a'-hazardous waste. 

Attached as Figures 1 and 2 a r e  sketches of t he -  s p l l l  area showing sampllng 
po ln t s ,  a long w i t h  a s o i l  c h a r a c t e r l z a t l o n  o f  the  s p i l l  area. 

Samples were taken o f  t h e  o i l y  waste water, s o l l  from one f o o t  below the  tank 
l e v e l  ( f o r  petroleum hydrocarbon ana lys is  p r l o r  t o  t he  spill), and s o l l  a f t e r  
t he  cleanup had been completed ( f o r  t o t a l  petroleum hydrocarbon analys I s) . 
Ana lys is  o f  t he  o l l y  waste water  whlch was s p l l l e d  showed t h e  presence o f  lead 
(Pb) and chromium (Cr ) .  Ana lys ls  f o r  these two metals  was Inc luded on the  
s o l l  samples taken from under t h e  s p l l l  area. A l l  samples taken a f t e r  the  
s p i l l  was cleaned up were c l e a r  o f  petroleum hydrocarbon. 

Attached Table 1 shows r e s u l t s  of o l l y  waste water sludge ana lys i s .  Attached 
Table 2 shows a sumnary o f  s o l l  ana lys ts  w i t h  Cent ra l  V l r g l n l a  Laboratories 
sheets at tached.  

The s o i l  samples taken f rom under the  s p l l l  area shou r e l a t i v e l y  h i g h  lead 
(Pb) content .  Research I n t o  the  h l s t o r y  of  t h i s  area revealed t h a t  a lead 
furnace was I n  ope ra t l on  d u r i n g  World War I1 I n  t h i s  area (no te  F igu re  1) .  
Thls  area i s  p a r t  o f  a S o l i d  Waste Ranagement U n i t  (SWPIU) whlch I s  c u r r e n t l y  
under 1 n v e s t l g a t l o n  by t h e  U. S. Army Toxlc and Hazardous H a t e r l a l  Agency 
(USATHAHA), and designed %MU Number 17. Thls work I s  au thor lzed under the  
Resource Conversat ion and Recovery Act (RCRA) Inves t  l g a t i o n  o f  hazardous waste 
s i t e  a t  RAAP. S i t e  remedla t lon  w i l l  be performed under the  USATHARA study.  

Very t r u l y  yours, , . . 

 E ENGINEER IN^, -HAINTEMANCE' AND UTILITIES 

H. M. Harvey; J r .  
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June 3, 1991 

1 HARVEY STULL \ 
ZRCULES INCORPORATED 
\DFOM A M Y  AMMUNITION PLANT 
\LLER SERVICE 1 
iDFORD VIRGINIA 24141-0299 

1 

I D J ~ C L :  marys i s  resui LS . 

WPLE IDENTIFICATION: CVLC 15382 CUSTOMER : #1 

ample Collected: 05 28/91 1330 hours 
unple Relinquished: da e & time not given 
ample Received: 05/30/91 0930 hours 
ample Location: NW Corner 

ANALYSIS R E S U L T S ( ~ ~ / ~ U )  

Total Petroleum Hydrocarbons* 15 90 

WPLE IDENTIFICATION: CLVC #5383 CUSTOMER : #l 

ample Collection: 05/28/91 1330 hours 
ample Relinquished: time and date not given 
arnr - Received: 05/30/91 0930 hours 
am& Location: NE Corner 

ANALYSIS RESULTS cmcr/ku) 

Total Petroleum Hydrocarbons* 53 

MPLE IDENTIFICATION: CLVC #5384 CUSTOMER : #2 

ample Collection: 05/28/91 1330 hours 
ample Relinquished: time nd date not given 
unpls Recerved: . 05/30191 0930 hours 
mple Location: SE Corner 

ANALYSIS ~?ESULTS(~U/~U) . 
I . , , , 

. ~ 

Total Petroleum ~ydrocarbons'* , , : .  <lo 

Xeference Hethod: H E ~ O D S  FOR CHEMICAL ANALYSIS OF WATER AND 
WASTES, EPA-600 4-79-020 (Revjs d March 1983, ., & Method 418.1 ( odified for sol17 



LC Page 2 
rcul es 
le 3 , .. 199-1: 

J 

HPLE IDENTIFICATION: CLVC # 5 3 8 5  CUSTOMER : # 2 

mple Collection: 05/28/91 1330 hours 
mple Relinquished: time and date not given 
rnp e Recelyed: 1 05/30/91 0930 hours. 
mp e Location: SW Corner 

ANALY S I S 
Total Petroleum Hydrocarbons* 

efbrence nethod: METHODS FOR CHEMICAL ANALYSIS OF WATER AND 
WASTES, EPA-600 4-79-020 (Rev$ d March 1983. .. 
Method 418.1 (Loditied for s o l f f  



June 17, 1991 
Correc ted  June 2 5 ,  1991 

Sample Collected: 06  06/91 time not' given 

Sample Recelved: 
I Sample Relinquished: da e h time not given 

06/07/91 1000 hours 

RNALY 5 IS RESnTtTS (mcr/ka) 

Total Petroleum Hydrocarbons* <lo 

S --LE IDENTI - FICATION: CLVC #5788  . CUSTOh@R : # 2  
Se-die Collection: 06 06/91 time not given 

Sampl e Recelved: 
4 Sample Relinquished: da e and tlme not glven 

06/07/91 1000 hours 

AlYALYSIS - - RESULTS (m/ kq). 
Total Petroleum Hydrocarbons* 2 0 

SmPLE IDEZ?TIFI # 3  - CATION: CLVC #.5789 CUSTOER : 
Sample Collection: 0 6  06/91 time not given 
Sample Relinqu'sbed: da e and time n o t  given 
S m p  1 e ~eaeivea: 06 f 07/ 91 1000, hours I 

AEALY s I s ,.,'RESULTS (4 k~ 
Total Petrol cum Hydrocarbons* (10 

*Reference Method: METEODS FOR CREMXCAL ANALYSIS OF WATER AND 
WASTES, EPA-600/4-797020 (Aevjsed March 1983 . 
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SAMPLE IDENTIFICATION: CLVC # S 7 9 0  - CUSTOMER : # 4  

Sample Collection: 06/06/91 time not given 
Sample Relinquished: date and time not g lven  
Sarnpl e Receaved: 06/07/91 1000 hours 

ANALY S I S - R E S U L T S ( m / k s )  
T o t a l  Petroleum Hydrocarbons* 60 

SZ. a E  IDENTIFICATION: CLVC # 5 7 9 1  - CUSTOMER : 1 5  
Sample Collection: 06 06/91 time not given 

Sample Received: 
C Sample Relinquished: da e and time not glven 

06/07/91 1000 hours 
. - 

Total Halides 
Lead, Total 

SW-846 ~ c t b o d  1311 ~oxicity Characteristic Ltachatc Procedure 

HETALS : Sample Weight 4 5 . 5 3  graats 
Extraction Solution #1 

CONTAH I NANT 

Lead 

*Reference ~ s t h ~ d :  ) I L E ~ O D S  FOR OF mD . I. 

WASTES, EPA-600/4-79:020 (Reyjsed March 1983 

NA = Not Appl icable  
Method 418.1 (Modlf l e d  for  sol1 ) 

:;.:; :.." ,">' . . . . . . . . .  
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SAMPLE IDENTIFICATION: CLVC 8 5 7 9 2  CUSTOMER : # 6  

Sample Collection: 06 06/31 time not given 

sainp1 ~ ~ ~ ~ ~ ~ ~ a :  C Sample Relinqu'shed: da e and t l m e  not glven 
06/07/91 1000 hours 

T o t a l  Halides 
Lead, Total 

"4;W-846 Method 1311 Toxicity Characteristic Leachate Procedure 

S : Sample Weight 43,18 grams 
Extraction Solutlon C1 

Antimony 
Chromi urn 
Lead 

NA = Not Applicable 

CONCENTRATLOP4 (mq/ 1 1 REGULATORY LEVEL ( m a > ,  



- -'. @ HERCULES Hercules Aerospace Company 
Radford Army Ammunition Plant 
Caller Service 1 
Radford. VA 2414 1-0299 

Ju l y  17, 1991 

91 -81 5-1 51 

bc: A d m i n i s t r a t i v e  F i l e  
0 .  W .  R a t c l l f f  ' 

J. A. Mor r l s  
H. L. S t u l l  

Admin i s t ra t l ve  Con t rac t i ng  O f f i c e r  
Radford Army- Amuni . t ion  P lan t  
Radford, V i r g i n i a  24141 

A t t e n t i o n  SMCRA-EN 

Dear S l r :  

Removal o f  Underqround Storase Tanks 7219-1 and -2 

In compliance w l t h  S ta te  Water Contro l  Board Regulat ton VR680-13-02, 
Underground Storage Tanks 7219 Number 1 and 2 have been removed. 

Attached I s  EPA Form 7530 t o  be f l l e d  w i t h  t h e  S ta te  Water Cont ro l  Board. along 
w i t h  s o i l  ana l ys l s  and a h i s t o r y  associated w i t h  t h i s  work. 

A copy o f  t h l s  document should a l s o  be f l l e d  w i t h  the l o c a l  county b u i l d i n g  
o f f i c l a l ,  County o f  Montgomery, Hr. Wayne E. Mannon, Courthouse Room 408, 
~ h r i s t l a n s b u r ~ ,  V l r g i n l a  24073. 

L-.- /- 

E. H. SOUCEK, DIRECTOR 
ENGINEERING-, MAINTENANCE AN0 UTILITIES 

Attachment 

. m .  

'i 
Coordinat ion:  

H. H. Harvey, J r .  

A Hercules Incorporated Company 



. , - - 
BUlLDlNG PERMIT 

Montgomery County Department of Planning and Inspections 
P.O. Box 806 Christiansburg, Va. 24073 Phone: 382-5750 

. 
: -errnit is VOID if work is not commenced within six (6) months from Ihe date of issuance. 

A :k must comply with the Code of Ordinances of Montgomery County, Virginia 
P 
4/0 

- 
ling Permit NO. 1159 Date May 28, 1991 

O,ner--~.. Radford Army h m u n i  t i o n  P l a n t  Address P. 0. BOX 1 
Sel f 

ph -19 
e of Contractor Address Radfo rd .  V A  24141 Ph - 
ate of Conks. Regist No. 
~e of Subcontractor Address Ph - 
ate Contrs. Regist No. 
re of Architect Address Ph - 

- 

LOCATlON OF CONSTRUCTION: 
: ( 2 )  Underqround Tank Removals 
S W side of S t  Rd. No. 11 4 about miles from 

hision Section Lot No. 
of lot . or Acreage of land 3500 'acre s M a g i s D i s  P r i c e s  Fork 

1 street loundation setback - ft Side street setback ft 
side yard R Right side yard R Rear yard ft 

1a.n Estimated Cost S - 
Group Classification: PEAMUFEE: s 40.00 --- : of Construction: D e p  Approval: <,LF "' 

r.lr 
Oate: - 

REQUIRED INSPECTION - STRUCNRES 

FOOTERS: Inspection to be made after looten are dug, grade stakes in place, all forms and bulkheads in place and 
reinforcement steel in footen. 

NDATION & FRAMING: Inspection to be made on Forms and Reinforcement steel in place (poured concrete foundations) Inspect Block 
Walls, inspect all drain tile around foundations Framing to be inspected after the roof, all framing, fire blocking and 
bracing are in place. 

IOUGH-IN-PLUMBING: Inspection after all plumbing is installed before insulation is put in walls All underground plumbing to be inspected 
before covered with concrete slab., 

UGH-IN-ELECfRICAL: All wiring to be inspected before insulating walls or covering in any manner. All underground wiring (conduit etc.] to 
be inspected before covering. . I 

MECHANICAL: All mechanical work (heat systems duct work etc. to b& inspected before covering in any manner. 

SLAB INSPECTION: All concrete slabs basement, floors. garage floors, carport floors. patios etc. Inspections will be made when all base 
sbne is in place, reintorcement wire, and grade stakes are in place. 

flNAL INSPECTION: Inspection to be made alter the building is complete and before being occupied An occupancy pennit will be ' k ~ e d  
after the final inspeclion ol the building is made. .. 

REQUIRU) INSPECnONS - MOBILE HOMES 

MOBILE HOMES: One inspection covers f k e n  for piers, tie downs, water and sewer connections and the elecbical service for the 
home. . . 

DOUBLE-WIDE Footer inspection - This is made on bters before moving me two halves of the home to the site. 
MOBILE HOMES: Second Inspection -This covers the Water and Sewer connections. tie downs, set-up dthe home, and the elecbical -- 

service for the home. 
'- - 

ICE .he Owner of this Pen i t  shall be responsible for notdying tfiis Depafhenl for A U  inspections as required above. 
A MINIMUM of 24 HOURS NOTICE IS REQUIRED FOR ALL INSPECTION REQUESTS. 

WHITE' A P P U W S  COPY: PIMC. HSPECTORS COPY YELLOW: CW)IIISSONEU OF REVR4lJFS COPY GREEN: TRWUAER'S COPY 



614 . F s d n a l  Rc~b l sr  Vol. 50. No. 217 1 Ffiday. November 8. lesS 1 R u l a  and Rcgul~lIons 
- % 

- APPENDIX I to 4200.3 . 

& ki lnlo ( n l u l i n y  p r r h ~ i q  l i n l  udn ~k ki .cun1 [;u 

Plpclvr Wccf M d 1%. bu the b n v h w s  Lkud PIFLIW Sulr-y A n  14 Ha. u 
s hkh rr*n ancn*u l r p h r  Irclln? rrglbd ordn .%I h 
X u r h  -I\. p~\. pmb. n h- 
L - LU.r 4W S W .  U W  CdIL~lwm bpd- 
7. l b r - t b m b  -s unks 
LI;(~nporrscl.*apthn;n~fmd~~du,uilc~prpul~r~ud 

~ h m q  qrnlwri f dnnp u.Lb ?;IIPLI~ in an u r * k l W ; ~ d  a== (d u rn ~ T H .  crfbi. 
n i r r r r d i n ~  d d .  \hll. nr lunh.11 d t k  (nl i. uvtd y.r. aw ;rh\rc t k  
luM drbrlk. 

W L I  - AR C o r d  1 h n~rn~crlrrr, + ~ r r r z  & n* m*- 
you4 r v  o n L ~  Opt cocrorn rccwbrrd w h n m  1 bn ~slludu m r  &lafur 
Mlncd r h n r d l * l r  in mm 101 (14) d ~k C e a s e  ~ ~ ~ n w m k m a t  
& p m ~ C v u a a n d  I.u(*;li) kc d IPM(CZRCUl . r i th  c lrr=pmrrl  
W - ab h n r d r n m  -adz udn S b u k  C' u( RCRA h .Iw 
inrludo ~ & m  c). crude ~nl *Tan> lnonm r ) r d  rhlrl D I iqd  a1 Urdard 
d i m n d ~ t m r c r r d  -1Y)Qgeo-ud )+7-p~ 
~ l c d d w b u L  
W 't. W y !  Cnmph-~cd miliatin 1- hid k xnt IU I* rWn- 

gi$tna~ t h  ~ ~ ( l d . t h h  p ~ .  

B*m To M y ?  I. Ornm rJ undmgrnud \rcw&e u n b  in w. tr thal ~ L C  hxn 
a h  M 04 opcnlmn a i i r r  hnur)  1. 1974. but *ill ur a h .  pr*(nd. mu4 mrd).  
Ma) I. 19Rb. 2. (kum rho bring udcrpwrd s r n ~  tank* ~nru rr. all- hk! I. 
m.  IN 'koui) rnhia . W & p  d brinpw IIU u n L  in10 uu. 

* h y - . & ~ ~ b m d y o r l h i a h b . i r l u r ; r r l r  
, h n ~ . . d j m  a a c i . Y p  ~ ~ ~ s ~ a m + s c L . o r L  
PcYIoaa.cr+uff W - d a r r m r k -  

a t)pt or print in ink all hem ucep -G'sigmtmg in M i o n  V. C a m  by h. Indicate number d 
cad bclldonamlahhg dayc Drtr IImom than5 unksarr owned at thrs bolton. 
p h w  rhc rn- side. and smpk continualion skcu  ur this l a  

R a d f o r d  Army Ammunition Plant (RAAP) &lity Name gr -y site ~dmtirrn. u a + b  I S l ~ t  & d m  I 
Box 1 
county I S l m  Mdms or Staw fiw. aap@latt& I 
Mnnfonmp/P,1bC~i 

GlY Slate ' ZIP coda C-fW 
Radf o r d  , VA 24 141' 

Area Coda Phone N u m k  , ulY(m) 5 StaW ZIP coda 
70 3 639-8482 .. .' ? 

Tyve of O*rm (Mark ad lhrt apptya) 

C I ~ u r r r o t  n~~atear~ou1~0v.1 Corporr* ~ivrta or indicate loaw a, ~ v d  w~tniin 

Federal GOVI 0 O**ncMip tUtlls sf this . an Indian m5owolim u Fomw fjj facility 1.D nr unmuin om o ~ h n  i ndb twi Ian& 

1 I n Mark box hem m i y  if this ban amended or xlbsquenl notification lor-this &cation. t 
' Xrtify under penalty of law that I have personally examined and am familiar with the information submitted in pIis and all attached 

xuments. and thet based on my inquiry of those individuals immediately responsible forobtainlng the iclforma[locl, I believe that tne 
submitted lnlormation is trw. accurate. and complete. 

Name and otfioal title of owner or -er's aurnmizad re-lali~ !%pUtUm Oats Signed 

En* Form 7 S l ( l 1 - ( U l  , 



W !dmtlfb&n No. (rq, ABC-l23), ot h n k  No. hnk No. * w -w N-t@-& 1%) 
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 specify 
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FIId d htrpp lyml  a- 

Dies 
Kerosene .  

Gasoline (~ncludmng alcohol 
Used Oil 

OLher.pleaseSprn'ty 
t-subh-? 

Please Indicate Name of Principal CERCLA Subst- 
om 

Chemical Abstract Service (CAS) No. 
Mark box Q i f  lank stores a mixlure of substances 

d. ullkmWn 
9. Additiorul Inlomrr(ion (lor tanka pemunmlty 

bkm out 01 enfb)  

a. Estimated date last used (mo.'yr) 
b. Estimated quantity oi substance remaining (gal.) - 

c. Mark box D II lank was filled with inert rnalerlal 
(e.g.. sand. concrete) 

I 
FPA Form 7530-1 (11-85) A m  
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Engineering S i v i s i o n  

--:. .. 

H r .  Hike Weaver 
Virginia Water Control Soard 
2111 N. ilarailton s t r e e t  
P. 0. Box 11143 
Richmond, Virginia 23230 

Dear M r .  Ueaver: 

Sncloned please f i n d  n o t i f  i cat io i i  of removal o f  two underground 
storage tanks by Building 7229 ( i n  ccrapliance with S t a t e  Water C ~ n t r o i  
Board R q u l a t i o n  VR 680-13-021, Accor~panying the  EPA 2orm 7530, you v l l l  
f ind  pertinent  data involving said removals and tne r s l a  ted s y ~ u .  

If addi t ional  infor~ation is required, please contact Hr. Rou Tucker, 
AC 703 639-7628. 

Sincerely,  

ORIGMAL SIGNED 9:' 

Copies Furnished ( w / e n c l ) :  ' 

\ 
/$ 

Hr. David H i l a a ,  S t a t r  Water control  aoard, P. 0- Box 70i7, tlikmoku, VA 
24019 

HK. Wayne man, Coarthousr R o o m  408, Christianaburg, VA 24073 



BUILDING PERMIT 
w 

1 1 5 9  
Monrgomery County Oepanment of Planning and Inspections 
P.O. Box 806 Christiansburg, Va. 24073 Phone: 382-5750 

le: -&Permit is VOID if work is not commenced within six (61 months from the date 01 'ssuance. 
~ r k  must comply with the Code of Ordinances of ~o -n t~o rne r~  County. Virginia 

1159 '" Ming Permit No.  ate May28 ,1991  
of owner , . R a d f o r d  Army Ammunition P l a n t  Address P .O . Box 1 

S e l f  
~h 439-8619 

me of Contractor Address R a d f o r d .  V A  24141 Ph - - 
State of conis. Regist No. 
me of SubContractor Address Ph - 
State Contrs. Regist No. 
me of Architect Address fJh - 

LOCATION OF CONSTRUCTION: 
E: ( 2 )  Unde rq round  Tank Removals 
E S W side of St  Rd. No. 114 about miles from 

division Section M No. 
e of lot or Acreage of Land 3500 acre S MagidDist P r i c e s  Fork 
m Street fwndation setback I t  Side street setback i t  

t side yard R Right side yard R Rear yard tt 

aJ Sq. Ft Estimated Cost S - 
e.Group Classification: PERMIT FEE: s 40 .OO - 
-4  of C o r n d o n :  Dept Approval: 

Date: 

REQUIRED INSPECTION. - STRUCTURES 

FOOTERS: Inspection to be made after footers are dug, grade stakes in place, all forms and bulkheads in place and 
- retnforcement steel in footen. 

IUNDATlON & FRAMING: Inspection to be made on Forms and Reinforcement steel in place (poured concrete found?tions) Inspect Block 
Walls, inspect all drain tile around foundations. Framing to be inspected after the roof, dl framtng, fire W i n g  and 
bracing are in place. 

ROUGH-IN-PLUMBING: Inspection after all plumbing is installed before insulation is put in walls. All underground plumbing to be inspected 
before covered with concrete slab. 

3OUGH-IN-ELECTRICAL All wiring to be inspected before insulating walls or covering in any manner. All underground wiring (candufi etc) to 
be inspected before covering. d 

MECHANICAL M mechanical work (heat system duck work etc. to be 'inspected before cove"ng in any manner. 
SLAB INSPECTION: All concrete slabs basement floors, garage floors, carport floors, patim etc. Inspections will be made when all base 

stone is in place, reinforcement wire, and grade stakes are in place. 
FINAL INSPECTION: Inspection to be made after the buiMing is complete and before being occupied. An occupanq permit will be issued 

after the final inspection of Ute building is made. 

REQUIRED 1NSPECTIONS - MOBILE HOMES 

MOBILE HOMES: One inspection covers fwters for piers, tie downs, water and sewer connections and the el&cal senrice for the 
home. 

DOUBLE-WIDE Foder Inspection - This is made on fwters before moving h e  two h&es of the hwne to ihe site. 
MOBILE HOMES: Second Impedon - This covers the Water and Sewer connections. tie downs, set-up-of the home, and the ekmical 

service for the home. 
- - 

-."-- 
Of1 The O k r  of this Permit shall be responsible tor notifying this Department for ALL inspections as required above. 

A MINIMUM d 24 HOURS NOTICE IS REQUIRED FOR A U  INSPECTlON REQUESTS. 



8614 , F&al Regialsr 1 Val. SI. No. 217 1 Friday. November 8. 1W 1 R u l a  and Rrgulallons - - - 
APPENDIX I to 4 2 8 0 . 7  . 

h e  R e a l -  - 

T k  pnaur) purpul.s d lhh m ~ t i r i r n m  Vqtnrn i. to  k u c  rrd c \ s l u u  &- 
g l r w l  h i r  Ikt *w IV bu u ~ d  punkum r krr~rlklrs lub.urra. h n 
r.\pmc~J that Ik i n l amu tn r  !IIU pr18r.k bJ1 k h w d  tm m.wnmbl! nraihhk 
w ~ r d . .  &.I. ln I& a k n r  td .d n%t~Jl. )nw LnrmLdy. k l i L  w laJlmm 
H k  Y ~ J I  3-f .*~m YI12 ~ ' R T R A  n anmdcd. mrim w. dh 

cum~h.b  m r n  ul u l h - r y o d  w d .  t t n l  wrr q ~ b t r r f  ult-unm mmq mil) 
cl-~p-ulrd .\talc or lu~rl apnr-u- I* t h  c\mtcnrv u( 1 k - u  onkr.  Ch.m rrs 

Ia l  m l k ~ d a u n d q r m r d ~ c l c r p u a b m r v n  horirkrk W o r  
br.*r$~l Into ur rirr c)rl &u. am? rhn a m  an undnpund.snqs unL 
wd I** lh. *on+. \K or Jnlnmns IM m#ulacedwb~~nm. d 

( h l  m t h e a . z d o s )  o ~ n d ~ o r r p ~ m b ~ h i ~ ~ ~ X N I . k l l .  
I u ~ m ~ m c a c a ~ b i b u . a n )  p m m m h o r r r d w z h  unL immnlutct) Mom 
l h - d r n m t ~ n l p ~ x m  ol I+ w. 

~ ' L u T & A n k ! d d  L ' n d r r p o u n d ~ p u n L a & f i d a s w ~ u  
~ o m b ~ l u l r n  d unL t h t (  11 D to m n a t n  m ucumuhtm d ' ~ + ? t c d  .ub 
sumt%-rnd 121 =k \ du rn ( i nc ldmyronn rn rd  unkrpnud pip- n IQ; 01 
mrr k a t h  the poud. Somcu+ rm unbr'ryrnund W n b  +lorn- I. pwhrr. 
d &*I. rw 4-1 l u L  and Z tdwrul w l 8 m r r  p n r r d r r .  hr'rkrdm or lumlpnt% 

W k t  TroLu An W T a d ,  -cd from chr w n d  am nod wbpx lo 
c ~ q f ~ c u n  Chhr UnLr rx lud rd  f r n  rnltrutioo arr: 
I . lannff~~i. lunl; ,nr I . Y X ) p l b m a ~ c a p t & )  rcrdla~c*ingmdcorfd 
i c r M a n n r r r r * p r ~  
l.Lzni% IKd forumng hea~nilhwr-myti\r-on ahr -DL% &\tarrd: 
I. r p c ~  u n k  

-TO MY: I .ovncnt~( ~ q r n u n d u ~ . ~ u n i r i n u w t r  I ~ I  t I a 8 c k T l  
O h  IW ol 6(rcnlna a l l ~ 7  hnuar) I. Rl4. but will m t k  p t d .  r n N  nlwh D\ 
Ma) X 1W.  2. Dlmn who bnna urdr-d w t n p  u n b  i n o  uw alter M;! ti. . I-. ~UDI muhin.Y)dap d thv U&L nun ( b ~  

I I Radford Army A m m u n i t i o n  Plant (RAAP) < h i t y  mu ~ompvry ytc ~dcntirir. u w r i  
Sll-oet Aqqrar I 

~ - 

L d f o r d ,  V t  24 14L 
Area Code PhoncNunkr 

k r V  

city (-1 Star ZIP Ca& 

I I Certlfy under pmIty ol law mat I have pmonaily examined lnd  am familiar with tt-e informatim submitted in nl. and i l l  a N ~ b d  
jocucnts. and mat on my inquiry of those individuak ~mrnediately responsible far obtaining me inlomat~on. I believe thal the 
subrn~ned nformabm a true. accurate. and complete. 



I -* lbnt lk i tkm k (.a, ABC-tP),.u mp my h n k k .  Tank No. Trnk No. 
,"-bdy h d g r d  soqumtl.1 H- tap, f a3-1 - 
>.,ph*olm Cumt ty  In Lb. 

-*IM * * I  Temporarily ~ u i  01 ~w 
Permnsnnybvtd~ 

-.:. .- Brought into VX ahsr 

2 Estjnutid paan) 
r kthvkd TW -y  om) 

0 
0 

0 
13 

~ U U U  J zb3P 

0 
0 m m  
L Z l  

13 

I .hWdC~&mc#m Sled wd-m) cmcme 
Fibwglau Remlorcbd Plastic 

Unlrnavn 

0 m e f . f ' f e a x ~ f y  - 
5.Lnlrmrl- ~amcdic Protection 

m*M-?Ae+wLinhg (cg.. epoq-1 
Narr 

u- 
omtr.Ph=aseSpccity 

6ErbmvlPmbdbl 
(mutJIht?ppfyrn)  

CsthodkProrcctia, 
Painted (9.s 

Farglast ReinlorcFd F5aSk COaW 
- .  

r - L .  Un(mowl., , 

Other. plsau Specih/ 
\ 

7. P&sng 
(rt.n.ahl@ml) 

b-...,, 
Gatvlniacd Slecl 

Fiberglass Reinforced P(artrc 

camodiany Rdrrsed 
Unknmm 

~ . - ~  
a - c - m w a ~ s t k  ' 

h Gfu(cst Omnwy by V d u n c  rtnptr 

Fc.n.r-twJym) 
a~cbplrun. 

Diesel 
~ercmne; 

Gasoline (includ~ng akond bkn&) 
~ s e d  Oil 

~ & r .   lease specify 
cH+adoro- - 

Please Indicate Name of Pnncipa~ CERCLA hbstane 
OR 

Chemical Abstract Service (CAS) NO. 
Ma& box I3 it tank stores a mixture 01 substances 

d Unluwrwn 

9. Addi l iwl  Infornution (lor bnlu p e m u r m y  
.* out of unk-0) 

r Estimated date last used (rno.'yr) 
b. Eslimaled quantity of substance remaining (gal.) 

...c. c. Mark box g 11 lank was filled with inert matenal 
, (e.g.. sand. concrete) 

1 
FPA Form 7530-1 (11-85) A m  

1 7 g x l . D  
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- 
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0 

5/91 
-0 

0 
ills!- 

0 
0 
0 
0 

0 
D 
I 
0 

o 
0 
0 
0 
0 

0 - 0  
I1 
0, 
'0 
0 
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g$ HERCULES 

Administrative Con t r ac t i ng  O f f l c e r  
Radford Army AmnunitIan P lan t  
Radford, V i rg ln i a  24141 

Hercules Aeros ace Campany 

PO Boa 1 k' Radlord Army rnrnuncl~on Plant 

January 23 ,  1992 

bc: Adminls t ra t lve  F l l e  
D .  W .  R a t c l l f f  
3 .  A .  Horr l s  . 
C .  A .  Jake 
H .  L .  S t u l l  

At ten t ion  SMCRA-EN 

Dear S i r :  

Removal o f  Underground Storage Tank 7219-1 & -2 
S l t e  Closure 

Reference:  Closure Notice of J u l y  17,  1991 

Enclosed f o r  your In spec t lon  and transmittal t o  t h e  V l rg in i a  S t a t e  Water 
Control Board, Roanoke, V l rg ln l a ,  a t t e n t i o n  H r .  Ray Wlrt ,  you v l l l  f i nd  t h e  
Hazardous Waste Manlfest  coverlng the  d l s p o s l t l o n  of s o i l  contaminated with 
lead and petroleum from t h e  s p l l l  whlch occur red  u h l l e  removtng t h e  U.S.T. a t  
Buildlng 7219-1 and -2. 

A copy of t h l s  document should a l s o  be f l l e d  wl th  t h e  l oca l  county bu l ld lng  
o f f l c l a l ,  County of Hontgomery, Hr. Wayne. E. Rannon. Court House Room 408. 
Chr l s t i ansbu rg ,  Vl r g l n l a  24073. 

Very t r u l y  yours .  

E N G I N E E R I N G ,  -HAINTENANCE AND UTILITIES 

It-  . % / 
~ o o r d l n a t i o n :  

1 Y-76 - 

H. H. Rarvey, J r .  
Attachment 

A Hercules incorporated Company 



uf- NAIUHAL HESUUHC~S ( an,  L 01s .> REJ. ii PR c 1 H 

#. - ' 

' 1 1 1  TRANSPORTERS VA STATE ID # OED0098658257 Y a. 43,900 Lbs. 1 

P,p,,r F'."I r9, I *PC  
~~ - ~~ 

~1 UNIFORM HAZARDOUS G e n e r r ~ o i . r  l ~ 5  EPT ID ko a i l o n  in shadPC a , C I )  

I WASTE MANIFEST ' A r 1 ~ 2 ! 1 i 0 : 0 1 ?  6 j j d reaul fed , ,,.,..,, I 7 
a ,vbcner8lor s Name anq Mroltnc Aoarcss 

I 

- -- 
16. CENEFUTOR~ CERTIFICATION. I ~ n o ,  aeeve mar r r  c ~ n t m r r > ~  L s  consqmnea arr ~ul)y aria accwa~e)~ OCX~I IX~  ate~. oy ! 1 1 1 m w r  s r w o w  n- me are c ~ u t ~ ~ a c d  D T L ~ ) .  m m e .  uul :aaelez a x  r*e In respects m &-I com~uon lor I ~ ~ S W I I  D, tuw-n 

- 
HERCULES INCOT2OMTE.D 3 RhDFORD ARMY AF.hWllIh' P M T  
P.0. Box 1 jRoyE t 1 4 )  ATrN : C . a D E M  

. 4 WJRP? P W ~  ! I$,,' P!,-. 
6 5 Trarrsporla~ 1 Cornpan{ -me " US EPA 10 Nurnbe~ 

. I DART TRUCKING COYPANT 
I ,  

P lR :D 0 @ ;9 18 !6  15 18 12 15 
I 7 t r a n s o o n r r  2 Company Name 8 US EPA 10 Number -- :' - 
i 9  . 

I I 1 1 I 1 1 ' 1 I 1 1 I 
10 US EPA 40 Number Orsrgnated F a c ~ l ~ t y  Name a d  S ~ t c  Address 

I I 1 MCHIGAX DISPOSAL, INC.  
49350 N. 1-94 SERVICE DRIVE 

I! I am a iargr ouanttn geturator. ; c m d r  that : hart a yogeam In @ace to reauce Ine volume and ~onctt* o1 waste generated lo I- deqrce I have eerermlned ! 
10 be CCOn9m~caUV o r a c t ~ a b l ~  and 1-1 t have s c l u t M  Ihe ~ r a c 1 ~ a N e  method 04 ~reacmenr. storaqe. o* o n ~ o s a l  currendy avadablc t o  me when mnmsrs Ihe I 
;resent a~ lu lu r r  t h r ~ a ~  to human hea~tt. and  he ermronment. OR II I.am a small ~uanticy gennarw. I  re made a g ~ o d  I ~ I I~  enon 10 mmrncc m, waste 

2 generatron and select ~ n e  &st wasre nunagemen1 methbd thal n avadawe to me and lhat I u n  aHord r 

A S la te  Mantles! doc urn en^ Numoe1 

- MI 2235436 I 

0. Stale Generator's 10 I 

I SAME 
C. slale l ranswr le fs  10~~~~~. - 

-0. Transporter's Phone ( 216 )  533-984 
E. Slate Transporter's 10 

-F. Transporter's Phone 
i 

- I 
G. Stale Facility's 10 

MD000724831 

Nam. HERCULES INCORPORATED BY 
u p  * . . ' W  

A c k n o w l w l g a m a n ~  of Race101 01 M a t r r ~ a l s  - 
N a m e  

3Cgwcf$ 

A 
Monrn OZL-. o a r  yea* J 

BELLEVILEE. MI 48111 ii. Facility's Phone 
)i n t~oa b I 1-7 12 14 la 13 11 (313) 699-7120 

I I US DOT Descr lp t ton  (tncluOrng Proper Snrpprng Name. l i z a r d  Class, and 1 1 2 N 7 t a ~ n e f s  13 l4 I 

I 

Monrn  Yeat 

/ / ! / I  / 
I Oare 

10 NUMBER1 

I K I . . L/ I l / d y f 7 t j  PA e r C 1 )  51 10 
EPA For 

1. w a l e  
Tool UnllI No. 

. T\ge!  QIJ~c : : :~  

Y RAZARDOUS WASTE SOLID N . O . S .  f a 

(SOIL C O ~ T M N A ~  WITA LEAD 6 PETROLIUH) f 
I OWE NA 9189 
* b 

0 
I 1 '. 

&: 

o 1 o 1 1  

I I 

I t  

i I 

I 

Descriplions lor Malerials Lislec AWve 

'A),. S,T rooz 
BESPONGE COhIACT R.U. SJINEY(804) 5394005 

EMERGENCY RESPOXSE GUIDEBOOK 1 31 

. I S .  spscla l  H8ndl1ng lns t rua lons  and Add~ l tona l  lntotmatlon 

I 

I 

I 

ti!% , 

K. Handling Codes far Wasles 
Listed Above . -.. 

I 

E 
8 M T O I O I I ~ I %  

I I I I  

a/ I 
b~ -- I  
c/  1 
d l  I 

I I. I I 

'/ 

I l l  

n l o ~ o ~ a .  

I I I 

1 1 1 1  l i t  




