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Quality Assurance Plan
Addendum
Performance Based
Contract (PBC)

Radford Army Ammuntition
Plant, Radford, Virginia

1. Introduction and Background

This Quality Assurance Plan Addendum (QAPA) describes the project background and
guality assurance (QA) mechanisms that will be implemented to ensure that usable
data will be generated during the project execution for the Performance Based
Contract (PBC) awarded to ARCADIS associated with the environmental restoration
program at Radford Army Ammunition Plant (RAAP) Radford, Virginia. Work will be
conducted under contract W91ZLK-05-D-0015: Task 0002. This is the second PBC
contract awarded for RAAP, and is thus referred to as PBC2.

This Quality Assurance Plan Addendum (QAPA) is prepared in conjunction with the
Master Work Plan (MWP) and the Master Quality Assurance Plan (MQAP) to address
the PBC2 specific responsibilities and authorities that will be implemented during
supplemental investigative and remediation activities. The project objectives will be met
through the execution of the Standard Operating Procedure (SOP) included in the
MWP, or as appended to this document and site, or area specific work plans.

The Installation Restoration Program (IRP) activities at RAAP operate in accordance
with the provisions of the Resource Conservation and Recovery Act (RCRA) as
amended by the Hazardous and Solid Waste Amendments (HSWA) of 1984 at the
Main Manufacturing Area (MMA), and the requirements of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) as amended by
the Superfund Amendments and Reauthorization Act (SARA), and the Natural Oil and
Hazardous Substances Contingency Plan (NCP) at the New River Unit (NRU). The
U.S. Environmental Protection Agency (USEPA) issued a final Hazardous Waste
Management Permit — Part Il (Part Il Permit) to RAAP in September 2000. This permit
addresses the corrective action requirements for all Solid and Hazardous Waste
Management Units (SWMUSs) at RAAP.

1.1 Project Scope and History

This QAPA supports the environmental restoration of RAAP sites identified in the
PBC2 contract. The goal of this PBC is to meet the requirements for all sites, as
defined in the contract and summarized in the Project Management Plan (PMP)
(ARCADIS, 2008). The full scope of services for this contract is defined in PBC2. All
work performed under this contract will be consistent with all applicable regulatory
requirements, and relevant Department of Defense (DoD) and Army policy.
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1.2 Site Location and History

The MMA is an industrial area with ongoing propellant manufacturing operations. The
MMA is regulated under a RCRA permit finalized in 2000, to be renegotiated in 2010.
The MMA areas addressed in this Project Management Plan (PMP) include two distinct
sites, SWMU 31 (RAAP-026) and RAAP-031, and two related sites, RAAP-042 and -
047. Sites RAAP-042 and -047 are related by a persistent, low-level trichloroethene
(TCE) groundwater (GW) plume from an unsubstantiated source. RAAP-042 is a
closed surface impoundment measuring approximately 100 ft x 150 ft. The
impoundment (HWMU #5) was first used in 1970. It was unlined until 1981, when a
liner was added. It was taken out of operation in 1986 and closed in 1989. During
operation, the impoundment received storm water runoff, spill and washdown water
from the neutralization from the acid tank farm (nitric and sulfuric acids). Before 1983,
some wastewater also contained nitrocellulose. RAAP-047 is a high-security active
manufacturing section of the South Bank MMA. The area is on a river terrace which
slopes northward down toward the New River. The river is greater than 3,000 feet
away and approximately 100 to 150 ft lower in elevation.

SWMU-31 (RAAP-026) is located in the MMA, in the northwest section of the HSA.
The New River flows from northeast to southwest along the northern boundary of
SWMU-31. The site consists of three connected, unlined settling lagoons which
accepted effluent from Power House No. 2 until the 1980s. The lagoons are presently
operational, accepting effluent from the water treatment plant. The effluent consists of
overflow from drinking water settling tanks and backwash from filter cleaning. The
lagoons are arranged sequentially, with the primary lagoon directly accepting effluent
and subsequently discharging to the secondary and tertiary lagoons. Effluent from the
secondary and tertiary lagoons is regulated under a Virginia Permitted Discharge
Elimination System (VPDES) permit. RAAP-031 consists of 0.045 acres located near
the nitrocellulose A-line production area. A shallow concrete ditch approximately 2-ft
wide runs through the site at the base of a grassy bank.

The NRU comprises more than 2,800 acres and is located approximately 6 miles from
the MMA. An initial phase of remedial investigation has been completed at the site,
which led to the identification of six individual areas within the greater unit requiring
additional characterization and possible remediation: the Building Debris Disposal
Trench (BDDT), the Bag Loading Area (BLA); the Igniter Assembly Area (IAA), the Rail
Yard (RY), the Northern Burning Ground (NBG), and the Western Burning Ground
(WBG). These six sites span an area of approximately 800 acres. The NRU is
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managed under CERCLA, which allows for consideration of the NRU as one site with
six internal areas of concern.

1.3 Status of Environmental Restoration Program

Remediation at the MMA is being conducted pursuant to RCRA Corrective Action
requirements with regulatory coordination, as appropriate, with the Virginia Department
of Environmental Quality (VDEQ) and the USEPA Region lll. The Commonwealth of
Virginia received RCRA corrective action authority in 2000 but in conjunction with the
USEPA-State corrective action transition process, remediation is currently being
coordinated consistent with the Permit for Corrective Action and Waste Minimization
pursuant to RCRA as amended by the Hazardous Waste and Solid Waste
Amendments of 1984 issued in September 2000 by USEPA (Permit Number
VA1210020730). This permit will be renegotiated with VDEQ in 2010, at which time
the contractor will be required to comply with the new permit. RAAP has separate
permits issued by the Commonwealth of Virginia that manage the treatment, storage,
and disposal facility (TSDF) operations pertaining to RCRA Subtitle C, D, and Subpart
X. The Commonwealth of Virginia has also issued a post-closure care permit for
closed HWMUs listed in the RCRA operating permit.

Work is being conducted at the NRU under CERCLA with the VDEQ in the lead
regulatory role and the U.S. Army as the lead Federal Agency.



Table 8-14

Quality Control Method Criteria for Target Analyte List Metals by USEAP SW-846 6020/6010B/7471A/7470A/9010C/9012A
Radford Army Ammunition Plant

Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Continuing Calibration Blank
(MS, ICP, Hg, & CN)

Every 10 samples and end of
analytical run.

No target analytes detected at concentration above 2 X
MDL.

Sample sequence should not
continue until this criterion is
met. Demonstrate "clean".
Affected samples will be
reanalyzed.

Preparation Blank (MS, ICP,
Hg, & CN)

1 per batch per matrix

No target analytes detected at concentration above one
half of the RL.

Document source of
contamination. Re-
digestion/re-analysis is required
for positive results associated
with blank contamination,
unless DQOs are still met.

Laboratory Control Sample
(MS, ICP, Hg, & CN)

1 per batch per matrix

Standards

80-120% recovery Soil use

Full compliment generated limits

target list.

Recoveries indicating a low
bias require a redigestion/
reanalysis. Recoveries
indicating a high bias require a
redigestion/ reanalysis for
associated positive field
samples. Qualify data biased
high or biased low as
appropriate.

3of4



Table 8-14

Quality Control Method Criteria for Target Analyte List Metals by USEAP SW-846 6020/6010B/7471A/7470A/9010C/9012A
Radford Army Ammunition Plant

Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Matrix Spike and Duplicate or
Sample Duplicate (MS, ICP,
Hg, & CN)

1 per 20 samples per matrix

Standards

Full compliment

75-125% recovery; ICP & Hg:
RPD<25%; CN: RPD<20%;

MS: [analyte]>100xIDL -
RPD<20%; Soil use generated

Qualify associated data biased
high or biased low as
appropriate.

target list. limits

Post Digestion Spike (PDS) Standards

(MS & ICP) 1 per 20 samples per matrix Full compliment 75-125% recovery
target list.

Serial Dilution (MS & ICP)

1 per 20 samples per matrix

Used to assess new
matrices

For sample results > 5x RL for
ICP or >

20x RL for MS, %D between
diluted and

undiluted sample result <10%.

Chemical or physical
interference indicated.
Investigate to identify cause.

Internal Standards (MS)

Every Analytical Sequence

Standards & Blanks

80-120% of initial calibration
intensity

Terminate the analysis, correct
the problem, re-calibrate, re-
verify the calibration, and
reanalyze associated samples.

Samples

30-120% of initial calibration
intensity

Reanalyze at consecutive five
fold dilutions until criteria is
met.
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Table 8-15

Quality Control Method Criteria for Pesticides, Herbicides, and PCBs by USEPA SW-846 8081A, 8082 and 8151A

Radford Army Ammunition Plant
Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Initial calibration
curve 5-pt curve
(linear) 6-pt curve
(20 order)

Set-up, major maintenance

%RSD<20% or r>0.995 (linear) or r2>0.99 (20 order)

Sample analysis cannot begin until this criterion is
met.

Initial Calibration

Immediately following every

A second source full compliment of target list with a

Sample analysis cannot begin until this criterion is

Verification initial calibration percent recovery = 85-115% met.
Sample analysis cannot begin until this criterion is
met. If criteria are not met, reanalyze the daily
Continuing %D recovery + 15% of the response factor from the standard. If the daily standard fails a second time,

Calibration Check

Bracketing samples

initial curve or mean with no individual peak >30%

initial calibration must be repeated. Data reviewer
should review and judge each target compound
against the acceptance criteria.

Endrin/4,4-DDT
Breakdown

Bracketing samples

endrin degradation <15%.
4,4-DDT degradation <15%.

If criterion is not met, system must be deactivated
and the affected samples reanalyzed.

Instrument Blank

After continuing calibration and
highly contaminated samples.

No target analytes detected greater than one half the RL.

Demonstrate "clean”. Affected samples will be
reanalyzed.

Method Blank

Per extraction batch

No target analytes detected greater than one half the RL.

Document source of contamination. Re-extraction/re-

analysis is required for positive results associated
with blank contamination.
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Table 8-15
Quality Control Method Criteria for Pesticides, Herbicides, and PCBs by USEPA SW-846 8081A, 8082 and 8151A
Radford Army Ammunition Plant
Radford, Virginia

Procedure Frequency of QC Procedure Acceptance Criteria Corrective Action
Standards Laboratory
generated Recoveries indicating a low bias require a re-
Laboratory Control _ . _ control limits egtractior!/reanalysis. R(_ecoveries ind?cating a high
Spike Per extraction batch Full target list for 8081A and a mix of 1016 T]Ot. to gxcegd bla§ require a re-extractlon/.re-analyslls for associated
& 1260 for 8082 limits listed in]positive field samples. Qualify associated data
the current  |biased high or biased low as appropriate.
version of
Laboratory
generat.ed. Investigate to assess cause, correct the problem,
control limits 15n4 document actions taken; re-extract and re-
Surrogate Spikes  |Every sample Standards TCMX and DCB not to exceed|analyze sample. Specific method cleanups may be
limits listed in|,sed to eliminate or minimize sample matrix effects.
the current it il out, qualify.
version of
DOD QG
Matrix Spike and _ Standards _ _ Laboratory |If MS/MSD_ results do npt me(_at crit_eria, _the reviewer
Duplicate 1 per 20 samples per matrix Full target list for 8081A and a mix of 1016 generat.ed. should re\{lew tlhe data in conjunction Wlth oth(.er. QC
& 1260 for 8082 control limits Jresults to identify whether the problem is specific to
Targgt Anfilyte Every positive detection RPD < 40% Repqrt thg higher of the two concgntrations unless a
Confirmation positive bias is apparent and qualify.
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Table 8-16

Quality Control Method Criteria for Total Organic Carbon by Walkley-Black Method (Argonomy, Methods of Soil Analysis 29-3.5.2)
Radford Army Ammunition Plant

Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Calibration
(Titration Method)

Before Processing Samples a titration
blank must be analyzed

0.5+/- 0.05N

If the titrant normality is not within the QC limit, clean the
burette and remake the titrant solution and/or the 1N
K2Cr207.

Laboratory
Duplicate

1 per 20 samples or batch per matrix

RPD = 20%

If the RPD is out side the QC limit, it should be noted in
the lab narrative.

Method Blank

1 per 20 samples or batch per matrix

No target analytes detected
greater than the RL.

Document source of contamination. Re-extraction/re-
analysis is required for positive results associated with
blank contamination.

Laboratory Control
Sample

1 per 20 samples per matrix

Laboratory generated control
limits not to exceed recovery
limits of 64-128%

Recoveries indicating a low bias require a re-
extraction/reanalysis. Recoveries indicating a high bias
require a re-extraction/re-analysis for associated positive
field samples. Qualify associated data biased high or
biased low as appropriate.

Matrix Spike and
Duplicate

1 per 20 samples per batch, per
matrix

Laboratory generated control
limits not to exceed recovery
limits of 68-142%

If MS/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.
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Table 8-17

Quality Control Method Criteria for General Chemistry Methods

Radford Army Ammunition Plant

Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Initial calibration curve

5-pt curve

Major maintenance, instrument
modification, per manufacturer's
specifications

r>0.995 (linear) or r>0.99 (2° order)

Sample analysis cannot begin until this criterion is
met.

Initial Calibration
Verification

Immediately following every initial
calibration

Recovery £10% of true value

Sample analysis cannot begin 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.

Continuing Calibration
Check

Every 10 samples, end of analytical
run

Recovery £10% of true value

Sample analysis cannot proceed until this
criterion is met. Reanalyze CCC. If the CCC fails
second time, the analysis must be terminated, the
problem corrected, the instrument re-calibrated,
and the calibration re-verified prior to continuing
sample analyses.

Continuing Calibration
Blank

Every 10 samples, end of analytical
run

the RL.

No target analytes detected greater than

If not within criteria, terminate the analysis,
correct the problem, re-calibrate, and reanalyze
each sample analyzed since the last acceptable
CCB.
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Table 8-17

Quality Control Method Criteria for General Chemistry Methods
Radford Army Ammunition Plant

Radford, Virginia

Procedure

Frequency of QC Procedure

Acceptance Criteria

Corrective Action

Method Blank

1 per 20 samples or batch per matrix

No target analytes detected greater than
the RL.

Document source of contamination. Re-
extraction/re-analysis is required for positive
results associated with blank contamination.

Laboratory Control
Sample

1 per 20 samples per matrix

Laboratory generated control limits not
to exceed recovery limits of 75-125% or
RPD of 30%

Recoveries indicating a low bias require a re-
extraction/reanalysis. Recoveries indicating a
high bias require a re-extraction/re-analysis for
associated positive field samples. Qualify
associated data biased high or biased low as
appropriate.

Matrix Spike and
Duplicate

1 per 20 samples per batch, per
matrix

Laboratory generated control limits not
to exceed recovery limits of 60-140% or
RPD of 30%

If MS/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.
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Historical Soil Sampling Results, Northern Burning Ground

Table B-1

New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGDW1 NBGDW?2 NBGDW3 NBGDW4 | NBGDW5 | NBGDW6 | NBGDW7 [ NBGDW8 | NBGDW9 | NBGDW10 | NBGDW11 | NBGDW12 [ NBGDW13 [ NBGSB1 NBGSB1 NBGSB1 | NBGSB2 [ NBGSB2 | NBGSB3 | NBGSB3
Sample Depth(Feet): Regional Regional 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 05-15 8-10 53-55 0-2 5-6 05-15 5-6
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 05/26/99 05/26/99 08/18/99 08/17/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98
Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDD [c] 0.000039 0.00016 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDD [c] 0.000039 0.00016 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDD |[c] 0.000039 0.00016 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDF 0.00011 0.00038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HXCDF [d] 0.000032 0.00011 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PeCDF 0.000011 0.000038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.0000045 0.000018 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF 0.000032 0.00011 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDD 0.013 0.053 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDF 0.011 0.038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HhCDDs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HDCDFs - - - - - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDDs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDDs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDDs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDFs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Explosives
None Detected -- -- -- -- - - NA NA NA NA | NA NA NA NA NA NA NA NA NA -- --[-] -- -- - - - - - - |
Herbicides
2,45-T 610 6,200 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D 690 7,700 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-DB 490 4,900 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon 1,800 18,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba 1,800 18,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP 61 620 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Organochlorine Pesticides
4,4-DDD 2 7.2 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 1.4 5.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 1.7 7 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.03 0.11 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il [f] 370 3,700 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Aldehyde [g] 18 180 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAHs
2-Methylnaphthalene 310 4,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 3,400 33,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 == - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h.i)perylene [i] 1,700 17,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 150 670 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 == -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 -- -- mg/kg NA NA NA NA | NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA |
Volatile Organics
1,1-Dichloroethene 250 1,100 -- -- mg/kg <0.0024 NA NA NA NA NA NA NA NA NA NA NA NA <0.0020 <0.0030 [<0.0020] <0.0030 <0.0020 <0.0020 <0.0020 <0.0020
1,2,4-Trimethylbenzene 67 280 -- - - mg/kg <0.0020 0.0056 NA NA NA NA NA NA NA NA NA NA NA <0.0020 <0.0020 [<0.0020] <0.0020 <0.0020 <0.0020 <0.0020 <0.0020
2-Butanone 28,000 190,000 - - - - mg/kg R R NA NA NA NA NA NA NA NA NA NA NA <0.0060 J <0.0070 [<0.0060] <0.0070 <0.0060 J <0.0060 R <0.0060
Acetone 61,000 610,000 -- -- mg/kg R NA NA NA NA NA NA NA NA NA NA NA NA <0.0060 J <0.0070 [<0.0060] <0.0070 <0.0060 J <0.0060 <0.0060 <0.0060
Benzene 1.1 5.6 == == mg/kg <0.0012 <0.0012 NA NA NA NA NA NA NA NA NA NA NA <0.0010 <0.0010 [<0.0010] <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
Carbon Disulfide 670 3,000 -- - - mg/kg <0.0062 NA NA NA NA NA NA NA NA NA NA NA NA <0.0060 <0.0070 [<0.0060] <0.0070 <0.0060 <0.0060 <0.0060 <0.0060
Chlorobenzene 310 1,500 - - - - mg/kg <0.0014 <0.0013 NA NA NA NA NA NA NA NA NA NA NA <0.0010 <0.0020 [<0.0010] <0.0020 <0.0010 <0.0010 <0.0010 <0.0010
d-Limonene -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 11 54 - - - - mg/kg <0.0012 J NA NA NA NA NA NA NA NA NA NA NA NA <0.0010 <0.0010 [<0.0010] <0.0010 0.0030 <0.0010 0.0030 <0.0010
tert-Butylbenzene -- -- -- - - ma/kg <0.0015 0.0030 NA NA NA NA NA NA NA NA NA NA NA <0.0010 <0.0020 [<0.0010] <0.0020 <0.0010 <0.0020 <0.0010 <0.0010
Toluene 5,000 46,000 -- -- mg/kg <0.0015 <0.0015 NA NA NA NA NA NA NA NA NA NA NA <0.0020 <0.0020 [<0.0010] <0.0020 <0.0010 <0.0020 <0.0010 <0.0020
Trichloroethene 2.8 14 - - - - mg/kg <0.0032 <0.0031 NA NA NA NA NA NA NA NA NA NA NA <0.0030 <0.0040 [<0.0030] <0.0040 <0.0030 <0.0030 <0.0030 <0.0030
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Historical Soil Sampling Results, Northern Burning Ground

Table B-1

New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGDW1 NBGDW?2 NBGDW3 NBGDW4 | NBGDW5 | NBGDW6 | NBGDW7 [ NBGDW8 | NBGDW9 | NBGDW10 | NBGDW11 | NBGDW12 [ NBGDW13 [ NBGSB1 NBGSB1 NBGSB1 | NBGSB2 [ NBGSB2 | NBGSB3 | NBGSB3
Sample Depth(Feet): Regional Regional 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 0-4 05-15 8-10 53-55 0-2 5-6 05-15 5-6
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 05/26/99 05/26/99 08/18/99 08/17/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/19/99 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98 08/04/98
Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Anthracene 17,000 170,000 -- - - ma/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Benzo(a)anthracene 0.15 2.1 -- -- mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Benzo(a)pyrene 0.015 0.21 -- - - ma/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - mg/kg <0.37J NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Benzo(k)fluoranthene 15 21 -- -- mg/kg <0.37J NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
bis(2-Ethylhexyl)phthalate 35 120 -- - - ma/kg 0.040J NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 0.070J <0.43 <0.37 <0.40
Carbazole 24 86 -- - - mg/kg <0.37J NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Chrysene 15 210 -- -- ma/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Diethylphthalate 49,000 490,000 -- - - mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Di-n-Butylphthalate 6,100 62,000 -- - - ma/kg 0.080 B NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Fluoranthene 2,300 22,000 -- - - mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Fluorene 2,300 22,000 -- -- mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- - - mg/kg <0.37J NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Phenanthrene [j] 17,000 170,000 -- - - ma/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Pyrene 1,700 17,000 - - - - mg/kg <0.37 NA NA NA NA NA NA NA NA NA NA NA NA <0.39 <0.46 [<0.38] <0.46 <0.38 <0.43 <0.37 <0.40
Inorganics
Aluminum 77,000 990,000 40,041 - - mg/kg NA NA NA NA NA NA NA NA NA 37,000 NA NA 25,200 10,800 27,400 [22,700] 13,100 8,270 27,500 9,810 15,800
Antimony 31 410 - - - - ma/kg NA NA NA NA NA NA NA NA NA 2.30B NA NA 2.40B <0.580 <0.690 [<0.560] <0.670 <0.560 <0.620 <0.540 <0.590
Arsenic 0.39 1.6 15.8 -- mg/kg NA NA NA NA NA NA NA NA NA 145K NA NA 8.70 K 4.20K 7.00 K [7.30 K] 9.20 K 8.50 K 10.5 K 3.20 K 430K
Barium 15,000 190,000 209 - - ma/kg NA NA NA NA NA NA NA NA NA 25.0J NA NA 66.4 41.0 K 18.7 B [14.0 B] 30.5K 819K 18.1B 38.9K 9.60 B
Beryllium 160 2,000 1.02 -- mg/kg NA NA NA NA NA NA NA NA NA 0.370J NA NA 0.390J <0.120 0.230J[0.190 J] 1.90 <0.110 0.330J 0.110J <0.120
Cadmium 70 810 0.69 - - ma/kg NA NA NA NA NA NA NA NA NA <0.130 NA NA 0.210J <0.120 <0.140 [<0.110] 0.220J 0.920 <0.120 <0.110 <0.120
Calcium -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA 1,190 NA NA 3,650 1,580 B 928 B [626 B] 857B 4,040 B 840B 2,570 B 371B
Chromium [k] 230 1,460 65.3 -- ma/kg NA NA NA NA NA NA NA NA NA 54.2 NA NA 94.5 31.8 75.3[53.7] 35.0 1,620 53.4 20.2 21.9
Cobalt -- -- 72.3 -- mg/kg NA NA NA NA NA NA NA NA NA 4.40J NA NA 6.80 4.50 K 3.50 K [3.60 K] 9.80 K 23.9K 3.10 K 4.20K 2.10 K
Copper 3,100 41,000 535 -- ma/kg NA NA NA NA NA NA NA NA NA 26.4 NA NA 245 550 B 18.4 K [15.1 B] 21.0K 52.7 12.9B 9.20 B 6.20 B
Iron 55,000 720,000 50,962 -- mg/kg NA NA NA NA NA NA NA NA NA 51,100 NA NA 29,100 18,500 45,900 [36,800] 29,700 12,900 52,000 12,100 19,200
Lead 400 750 26.8 == mg/kg NA NA NA NA NA NA NA NA NA 20.7 NA NA 707 127 226 [155] 29.5 23,400 19.5 104 10.8
Magnesium -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA 953 NA NA 2,110 605 B 719 B [657 B] 11,900 1,520 B 1,010 B 1,350 B 278 B
Manganese 1,800 23,000 2,543 == mg/kg NA NA NA NA NA NA NA NA NA 95.5 NA NA 281 204 68.1 [55.1] 594 158 58.9 182 21.8K
Mercury 6.7 28 0.13 -- mg/kg NA NA NA NA NA NA NA NA NA 0.270 NA NA <0.120 <0.120 <0.140 [<0.110] <0.140 <0.110 0.570 <0.110 <0.120
Nickel 1,600 20,000 62.8 - - mg/kg NA NA NA NA NA NA NA NA NA 12.2 NA NA 10.7 3.80B 8.90 K[8.30 K] 30.4K 5.60 B 8.50 K 4.50 B 3.80B
Potassium -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA 964 NA NA 812 352B 601 B [516 B] 3,240 K 324B 873K 473B 489 B
Selenium 390 5,100 - - - - mg/kg NA NA NA NA NA NA NA NA NA <0.640 NA NA <0.610 <0.580 <0.690 [<0.560] <0.670 <0.560 <0.620 0.560 K <0.590
Silver 390 5,100 -- -- mg/kg NA NA NA NA NA NA NA NA NA <0.130 NA NA <0.120 <0.230 L <0.280 L [<0.220 L] <0.270 L 0.230 B <0.250L | <0.220L | <0.240L
Sodium - - - - - - - - mg/kg NA NA NA NA NA NA NA NA NA 88.7B NA NA 133J 136 B 146 B [116 B] 103 B 113 B 104 B 125B 106 B
Thallium 5.1 66 2.11 -- mg/kg NA NA NA NA NA NA NA NA NA <0.890 J NA NA <0.850J 0.420 B 1.50 B [<0.220 L] <0.270 L 0.460 B <0.250L | <0.220L | <0.240L
Vanadium [l] 390 5,200 108 == mg/kg NA NA NA NA NA NA NA NA NA 97.4 NA NA 57.6 33.1J 83.1J[66.8J] 49.5J 23410 79.1J 21.9J 32.1J
Zinc 23,000 310,000 202 - - mg/kg NA NA NA NA NA NA NA NA NA 35.4 NA NA 706 61.0 B 67.4 B [50.2 B] 60.4 B 3,760 22.8B 132 B 15.4 B
Inorganics-TCLP
Arsenic -- -- -- 5.0 mg/L 0.0088 <0.006 <0.006 <0.006 <0.006 <0.006 <0.006 0.0068 <0.006 <0.006 <0.006 <0.006 <0.006 NA NA NA NA NA NA NA
Barium -- - - -- 100 mg/L 0.601 0.146 0.233 0.219 0.272 0.18 0.238 0.181 0.239 0.118 0.564 0.14 0.474 NA NA NA NA NA NA NA
Cadmium -- -- -- 1.0 mg/L 0.0207 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0115 <0.001 0.0052 NA NA NA NA NA NA NA
Chromium [k] -- - - -- 5.0 mg/L 0.0068 0.0356 <0.001 0.0023 0.0174 <0.001 0.0232 0.0241 0.0286 0.0013 0.0695 0.0192 0.133 NA NA NA NA NA NA NA
Lead -- -- -- 5.0 mg/L 6.4 0.0434 0.0112 0.0933 0.0343 0.035 1.92 0.387 1.21 0.0299 63.3 0.384 5.1 NA NA NA NA NA NA NA
Selenium -- - - -- 1.0 mg/L <0.004 0.0049 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.0057 <0.005 <0.005 <0.005 <0.005 NA NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L 0.0012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 NA NA NA NA NA NA NA
Miscellaneous
Percent Solids - - - - -- - - % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH - - - - - - - - pH Units NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.
RSL unavailable; RSL for Endrin used as a surrogate.

RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.
RSL for Chromium VI (particulates).

RSL for Vanadium and compounds.

Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.

Estimated concentration bias low.

Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).

Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).

Bolded value indicates constituent concentration exceeds 95% UTLs developed for facility-wide background estimate

6.4

Highlighted cell indicates constituent concentration exceeds TCLP standard.

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide

Background Study Report, IT Corporation, 2001.
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Table B-1

Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB4 | NBGSB4 NBGSB5 NBGSB5 | NBGSB6 NBGSB6 NBGSB7 NBGSB7 NBGSB8 NBGSB8 NBGSB9 NBGSB10 | NBGSB10 | NBGSB10 | NBGSB10 | NBGSB10 NBGSB11 NBGSB11 NBGSB11
Sample Depth(Feet): Regional Regional 05-15 5-6 05-15 5-6 0-05 35-4 0-05 35-4 0-05 35-4 0-05 2-4 4-6 6-8 8-10 10-12 0-05 1-3 3-5
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background Standards Units 08/04/98 08/04/98 08/04/98 08/04/98 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/26/99 05/26/99 05/26/99 05/26/99 05/26/99 06/12/02 06/19/02 06/19/02

Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 - - -- mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00008921 J 0.00003037 0.00000328 J
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00002183 J <0.0000001 0.00000044 J
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 - - -- mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000219 <0.00000013 <0.00000006
1,2,3,4,7,8-HxCDD |[c] 0.000039 0.00016 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000302 <0.00000018 <0.00000009
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 - - -- mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00002445 J <0.00000009 0.00000047 J
1,2,3,6,7,8-HxCDD |[c] 0.000039 0.00016 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000236 <0.00000014 <0.00000007
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 - - -- mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0000096 J <0.00000009 0.00000025 J
1,2,3,7,8,9-HxCDD |[c] 0.000039 0.00016 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000229 0.0000005 <0.00000008
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000216 <0.0000001 <0.00000007
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000463 <0.00000014 <0.00000016
1,2,3,7,8-PeCDF 0.00011 0.00038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00001225 J <0.00000007 0.00000016 J
2,3,4,6,7,8-HXCDF [d] 0.000032 0.00011 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00000257 J <0.0000001 0.00000009 J
2,3,4,7,8-PeCDF 0.000011 0.000038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0000169 J <0.00000007 0.00000038 J
2,3,7,8-TCDD 0.0000045 0.000018 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000165 <0.00000012 <0.00000006
2,3,7,8-TCDF 0.000032 0.00011 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0001246 J <0.0000001 0.00000234 J
OCDD 0.013 0.053 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00224 J 0.004805 J 0.0005022 J
OCDF 0.011 0.038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00008762 J <0.00000025 J 0.00000142 B
Total HpCDDs - - - - - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0001613J 0.00005671 0.00000744 J
Total HDCDFs - - - - - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00007406 J <0.0000001 0.0000009 J
Total HXCDDs - - - - - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000229 0.00000176 <0.00000007
Total HXCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00005829 J <0.00000009 0.00000123 J
Total PeCDDs - - - - - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000463 <0.00000014 <0.00000016
Total PeCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0001008 J <0.00000007 0.00000202 J
Total TCDDs - - - - - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00000165 <0.00000012 <0.00000006
Total TCDFs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0003194 J <0.0000001 0.00001017 J
Explosives
None Detected - - - - - - - - - - - - - - - - - - - - | - - - - | - - --[--] - - - - - - - - - - - - - - | NA NA | NA |
Herbicides
2,45-T 610 6,200 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00719J NA NA
2,4-D 690 7,700 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.195 NA NA
2,4-DB 490 4,900 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0596 B NA NA
Dalapon 1,800 18,000 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.12 NA NA
Dicamba 1,800 18,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00321 K NA NA
MCPP 61 620 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <12 NA NA
Organochlorine Pesticides
4,4'-DDD 2 7.2 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.00933 J NA NA
4,4'-DDE 1.4 5.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.07 NA NA
4,4'-DDT 1.7 7 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.24 NA NA
Dieldrin 0.03 0.11 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00798 L NA NA
Endosulfan Il [f] 370 3,700 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00798 NA NA
Endrin Aldehyde [g] 18 180 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA <0.00798 L NA NA
PAHs
2-Methylnaphthalene 310 4,100 == - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 3,400 33,000 - - - - mg/kg NA NA NA NA <0.03J <0.03J <0.03J <0.03J <0.03 J [<0.03J] <0.03J <0.03J NA NA NA NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 - - - - mg/kg NA NA NA NA <0.03 <0.03 <0.03 <0.03 <0.03 [<0.03] <0.03 <0.03 NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 - - - - mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 -- -- mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 - - - - mg/kg NA NA NA NA <0.02 <0.03 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 - - - - mg/kg NA NA NA NA <0.01 <0.03 <0.03 <0.03 <0.03 [<0.03] <0.03 <0.03 NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 - - - - mg/kg NA NA NA NA <0.02 <0.03 0.04 <0.03 <0.03 [<0.03] <0.03 <0.03 NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 == == mg/kg NA NA NA NA <0.03 <0.03 <0.03 <0.02 <0.02 [<0.03] <0.02 <0.03 NA NA NA NA NA NA NA NA
Chrysene 15 210 -- -- mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 == - - mg/kg NA NA NA NA <0.02 <0.03 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.03 NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- -- mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 - - - - mg/kg NA NA NA NA <0.03 <0.03 <0.03 <0.03 <0.03 [<0.03] <0.03 <0.03 NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- -- mg/kg NA NA NA NA <0.02 <0.02 <0.01 <0.01 <0.01 [<0.01] <0.01 <0.01 NA NA NA NA NA NA NA NA
Naphthalene 150 670 == == mg/kg NA NA NA NA <0.04 <0.04 <0.04 <0.04 <0.04 [<0.04] <0.04 <0.04 NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- -- mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 == == mg/kg NA NA NA NA <0.02 <0.02 <0.02 <0.02 <0.02 [<0.02] <0.02 <0.02 NA NA NA NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 - - - - mg/kg NA NA NA NA NA | NA NA | NA NA NA NA NA NA NA NA NA 3.4 0.020 J [ 0.070 |
Volatile Organics
1,1-Dichloroethene 250 1,100 - - -- mg/kg <0.0020 <0.0030 <0.0020J <0.0030 NA <0.0025 <0.0024 <0.0023 NA <0.0023 <0.0025 <0.0026 <0.0028 <0.0028 <0.0029 <0.0028 NA NA NA
1,2,4-Trimethylbenzene 67 280 -- == mg/kg <0.0020 <0.0020 <0.0020J <0.0020 NA <0.0021 <0.0020 <0.0020 NA <0.0020 <0.0021 <0.0022 <0.0024 <0.0023 <0.0024 <0.0024 NA NA NA
2-Butanone 28,000 190,000 - - -- mg/kg <0.0060 <0.0070 R R NA R R <0.0061 NA R <0.0064 R R R R R NA NA NA
Acetone 61,000 610,000 -- == mg/kg <0.0060 <0.0070 <0.0060J <0.0070 NA R R <0.0061 NA <0.0061 <0.0064 R R R R R NA NA NA
Benzene 1.1 5.6 - - -- mg/kg <0.0010 <0.0010 <0.0010J <0.0010 NA <0.0013 <0.0013 <0.0012 NA <0.0012 <0.0013 <0.0014 <0.0015 <0.0014 <0.0015 <0.0015 NA NA NA
Carbon Disulfide 670 3,000 -- == mg/kg <0.0060 <0.0070 <0.0060J <0.0070 NA <0.0066 <0.0063 <0.0061 NA R <0.0064 <0.0068 <0.0074 <0.0072 <0.0075 <0.0074 NA NA NA
Chlorobenzene 310 1,500 - - -- mg/kg <0.0010 <0.0020 <0.0010J <0.0020 NA <0.0014 <0.0014 <0.0013 NA <0.0013 <0.0014 <0.0015 <0.0016 <0.0016 <0.0016 <0.0016 NA NA NA
d-Limonene - - - - -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 11 54 - - -- mg/kg <0.0010 0.0050 0.0030J 0.0040 NA <0.0013J <0.0013J <0.0012 NA <0.0012J <0.0013J <0.0014 <0.0015 <0.0014 <0.0015 <0.0015 NA NA NA
tert-Butylbenzene - - - - -- == mg/kg <0.0010 <0.0020 <0.0010J <0.0020 NA <0.0016 <0.0015 <0.0015 NA <0.0015 <0.0015 <0.0016 <0.0018 <0.0017 <0.0018 <0.0018 NA NA NA
Toluene 5,000 46,000 - - -- mg/kg <0.0010 <0.0020 <0.0010J <0.0020 NA <0.0016 <0.0016 <0.0015 NA <0.0015 <0.0016 <0.0017 <0.0018 <0.0018 <0.0019 <0.0018 NA NA NA
Trichloroethene 2.8 14 -- -- mg/kg <0.0030 <0.0040 <0.0030J <0.0040 NA <0.0034 <0.0032 <0.0031 NA <0.0031 <0.0033 <0.0035 <0.0038 <0.0037 <0.0039 <0.0038 NA NA NA
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Table B-1

Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB4 | NBGSB4 [ NBGSB5 | NBGSB5 | NBGSB6 | NBGSB6 NBGSB7 | NBGSB7 NBGSB8 NBGSB8 NBGSB9 | NBGSB10 | NBGSB10 [ NBGSB10 | NBGSB10 | NBGSB10 NBGSB11 NBGSB11 NBGSB11
Sample Depth(Feet): Regional Regional 05-15 5-6 05-15 5-6 0-05 35-4 0-05 35-4 0-0.5 35-4 0-0.5 2-4 4-6 6-8 8-10 10-12 0-05 1-3 3-5
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 08/04/98 08/04/98 08/04/98 08/04/98 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/27/99 05/26/99 05/26/99 05/26/99 05/26/99 05/26/99 06/12/02 06/19/02 06/19/02

Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Anthracene 17,000 170,000 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Benzo(a)anthracene 0.15 2.1 -- -- mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40J <0.44J <0.43J <0.44J <0.44J NA NA NA
Benzo(k)fluoranthene 15 21 -- -- mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40J <0.44J <0.43J <0.44J <0.44J NA NA NA
bis(2-Ethylhexyl)phthalate 35 120 -- - - ma/kg <0.38 <0.45 <0.38 <0.47 0.060 J <0.39 0.050 <0.36 <0.37 [<0.38] <0.36 0.13 <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Carbazole 24 86 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 <0.37 <0.39 <0.37 <0.36 <0.37 [<0.38] <0.36 <0.38 <0.40J <0.44J <0.43J <0.44J <0.44J NA NA NA
Chrysene 15 210 == == ma/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Diethylphthalate 49,000 490,000 -- - - mg/kg <0.38 <0.45 <0.38 0.10J 0.060 B 0.050 B 0.070 B 0.13B 0.24 [<0.38] <0.36 <0.38 <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Di-n-Butylphthalate 6,100 62,000 -- - - ma/kg 0.090 J <0.45 <0.38 <0.47 <0.37 <0.39 <0.37 <0.36 <0.37 [<0.38] <0.36 <0.38 0.060 B 0.080 B 0.060 B 0.090 B 0.050 J NA NA NA
Fluoranthene 2,300 22,000 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Fluorene 2,300 22,000 == == mag/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40J <0.44J <0.43J <0.44J <0.44J NA NA NA
Phenanthrene [j] 17,000 170,000 -- -- ma/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Pyrene 1,700 17,000 - - - - mg/kg <0.38 <0.45 <0.38 <0.47 NA NA NA NA NA NA NA <0.40 <0.44 <0.43 <0.44 <0.44 NA NA NA
Inorganics
Aluminum 77,000 990,000 40,041 - - mg/kg 18,400 28,400 10,400 30,400 4,670 9,420 7,800 5,930 6,150 [7,260] 5,680 5,980 22,200 31,200 26,700 30,600 29,800 13,900 15,400 34,900
Antimony 31 410 -- - - ma/kg <0.560 <0.660 <0.560 <0.680 <0.620 <0.660 <0.620 <0.590 <0.590 [<0.610] <0.610 <0.620 <0.650 <0.700 0.800 B <0.740 <0.740 41.8L <0.590 L 0.320 B
Arsenic 0.39 1.6 15.8 -- mg/kg 6.00 K 8.10K 450 K 17.0K 2.20B 5.40 B 7.00 B 6.50 B 5.40 B [7.90] 6.00 B 5.60 B 10.6 15.1 16.3 14.5 17.5 64.1 261 L 14.1L
Barium 15,000 190,000 209 - - ma/kg 41.7K 21.7B 34.0K 13.2B 40.8 19.0 23.0 10.5 39.5[39.3] 32.6 45.6 2257 15.7J 16.4 19.2J 20.7J 562 44.5 20.7
Beryllium 160 2,000 1.02 -- mg/kg 0.260 J 0.290J 0.190J 0.460 J 0.280 B 0.380 B 0.430 B 0.460 B 0.580 B [0.800 B] 0.400 B 0.570 B 0.350 B 0.560 B 0.530 B 0.510 B 0.600 B <0.590 <0.590 0.420 B
Cadmium 70 810 0.69 - - ma/kg <0.110 <0.130 <0.110 <0.140 <0.120 <0.130 <0.120 <0.120 <0.120 [0.160] <0.120 <0.120 0.380 0.620J 0.660 J 0.500 J 0.620J 11.4 <0.110 <0.130
Calcium -- -- -- -- mg/kg 1,780 B 673 B 2,800 B 469 B 637 635J 684 529 J 1,330 [1,180] 974 1,420 1,500 3437 826 301J 266 J 28,500 J 557 684
Chromium [K] 230 1,460 65.3 - - ma/kg 30.0 42.3 16.4 52.4 7.10 22.3 22.3 19.6 15.4[20.3] 14.8 16.0 43.9 58.1 64.8 57.3 69.3 25,700J 254 L 172 L
Cobalt -- -- 72.3 -- mg/kg 4.90 K 420K 6.70 K 4.00 K 4.60 K 23.0 21.7 24.3 26.6 [28.1] 22.3 28.0 2.30K 5.00 K 3.50 K 3.90 K 410K 190J 6.20 4.00J
Copper 3,100 41,000 53.5 - - ma/kg 11.4B 15.6B 4.90 B 242K 8.80 K 20.9 18.2 19.3 18.7 [20.6] 15.5 17.5 235 36.3 40.4 34.4 38.2 569 L 4.63 29.0
Iron 55,000 720,000 50,962 -- mg/kg 23,300 41,900 16,100 60,600 8,270 28,800 30,100 29,600 21,200 [27,900] 21,800 21,300 39,500 56,500 63,100 54,500 62,300 59,800 J 14,500 J 50,500 J
Lead 400 750 26.8 - - mg/kg 76.2 20.0 19.3 20.2 16.5 13.8 17.7 12.3 24.3[22.8] 17.6 28.4 10.4 19.6 30.3 31.2 30.9 91,400 K 63.6 903
Magnesium -- -- -- -- mg/kg 977B 661 B 1,300 B 382B 1937 472 285J 214 395 J [409 J] 299J 402 670 488 J 479J 488J 364J 12,100 648 655
Manganese 1,800 23,000 2,543 - - mg/kg 317 53.3 393 73.5 410 89.9 470 380 710 [709] 401 926 35.3 62.9 71.4 79.6 99.2 855J 323 62.9
Mercury 6.7 28 0.13 - - mg/kg <0.120 <0.130 <0.110 0.620 <0.120 <0.130 <0.120 <0.120 0.170 [<0.130] <0.120 <0.120 0.260 0.220 0.350 0.220 <0.150 <0.0500 0.0300 J 0.200
Nickel 1,600 20,000 62.8 == mg/kg 7.60K 125K 4.10B 14.4 K 3.50 K 14.3K 11.0K 13.6 K 12.5 K [17.4] 12.7K 124K 6.80 K 20.6 14.2K 11.9K 14.6 K 39.6 8.16 15.3
Potassium -- -- -- -- mg/kg 635 K 1,300 K 425 B 1,030 K 1497 307J 362J 1997 385J[393J] 1783 3787 684 758 861 7231 583J 1,270 476 798
Selenium 390 5,100 -- - - mg/kg <0.560 <0.660 <0.560 <0.680 0.550 K <0.530 <0.500 <0.470 <0.470 [<0.490] <0.490 <0.490 1.30K <0.560 <0.580 <0.590 <0.590 <1.20L <1.19L <1.34L
Silver 390 5,100 -- - - mg/kg <0.220L [ <0.260 L <0.220 L <0.270 L <0.120 <0.130 <0.120 <0.120 <0.120 [<0.120] <0.120 <0.120 0.270 K 0.480 K 0.490 K 0.660 K 0.640 K 2.74 L <1.19 <1.34
Sodium == == == == mg/kg 115B 137B 94.1B 111 B 100 B 105B 102 B 106 B 100 B [98.9 B] 101B 112 189 1837 198J 165J 177J 273 14.0B 11.0B
Thallium 5.1 66 2.11 - - mag/kg 1.10B <0.260 L 0.280 B <0.270L | <0.860J <0.920J <0.870J <0.830J <0.830 J [<0.860 J] 0.920J <0.860 J <0.910J <0.990 J <1.00J <1.00J <1.00J 0.270J 0.110J 0.230J
Vanadium [l] 390 5,200 108 == mg/kg 39.7J 76.4J 2797 91.0J 14.9 37.4 51.9 45.1 36.5[44.2] 34.7 36.9 77.9 112 127 118 125 121J 29.2L 74.7 L
Zinc 23,000 310,000 202 - - mg/kg 67.8 B 28.3B 22.1B 45.0 B 18.1 24.7 29.3 29.2 37.6 [47.6] 27.2 45.8 19.1 37.6 37.6 29.9 31.8 39,000 J 22.8J 211J
Inorganics-TCLP
Arsenic -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium - - - - - - 100 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium -- -- -- 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium [K] - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium == - - - - 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Miscellaneous
Percent Solids - - - - -- - - % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH == == == == pH Units NA NA NA NA 6.5 7.4 6.85 7.55 6.05 [7.15] 6.75 7.25 NA NA NA NA NA NA NA NA
Total Organic Carbon -- -- -- -- mg/kg NA NA NA NA 1,799 2,376 NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.

RSL unavailable; RSL for Endrin used as a surrogate.
RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.

RSL for Chromium VI (particulates).
RSL for Vanadium and compounds.
Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.
Estimated concentration bias low.
Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

6.4

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide
Background Study Report, IT Corporation, 2001.

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).
Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).
Bolded value indicates constituent concentration exceeds 95% UTLs developed for faci
Highlighted cell indicates constituent concentration exceeds TCLP standard.
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New River Unit, Radford Army Ammunition Plant, Radford Virginia

Table B-1
Historical Soil Sampling Results, Northern Burning Ground

Location ID: NBGSB12 NBGSB12 NBGSB12 NBGSB13 NBGSB13 NBGSB14 NBGSB14 NBGSB15 NBGSB15 NBGSB16 NBGSB16 NBGSB16 NBGSB16 NBGSB17 NBGSB17 NBGSB18
Sample Depth(Feet): Regional Regional 0-05 1-3 3-5 0-05 1-3 0-05 1-3 0-0.5 1-3 0-0.5 2 6 10-12 0-05 1-3 0-05
Screening Level Screening Level | Facility-Wide TCLP

Date Collected: (Residential) (Industrial) Background [ Standards Units 06/12/02 06/19/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/19/02 06/19/02 06/12/02 06/19/02 06/12/02
Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 -- - - ma/kg 0.0000481 0.00001449 0.00000379 0.00004898 J 0.00003946 0.00008469 0.00009242 J 0.00004404 0.00004759 J 0.00003343 0.00000222 0.00000219 0.00000528 0.00001618 0.00000501 0.00002162
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 -- - - ma/kg <0.00000097 [ <0.00000009 | <0.00000011 | 0.00001327J 0.00000035 0.00000812 0.00000018 J 0.00000475 0.00000795 J 0.00000304 <0.00000009 <0.00000009 | <0.00000013 | <0.00000109 0.00000012 <0.00000114
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 -- - - mg/kg <0.00000125 [ <0.00000012 | <0.00000015 | <0.00000274 | <0.00000016 <0.00000195 <0.00000005 | <0.00000184 0.00000071 J <0.00000118 <0.00000011 <0.00000012 | <0.00000017 | <0.00000141 <0.00000004 <0.00000148
1,2,3,4,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg <0.00000206 [ <0.00000019 <0.0000002 <0.00000301 0.00000053 <0.00000216 <0.00000009 | <0.00000231 0.00000118 J <0.00000171 <0.00000017 <0.00000018 | <0.00000023 | <0.00000174 <0.00000008 <0.00000174
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000135 | <0.00000008 | <0.00000009 0.0000226 J <0.00000008 <0.00000156 <0.00000004 | <0.00000127 0.00000205 J <0.00000092 <0.00000006 <0.00000008 | <0.00000007 | <0.00000101 <0.00000003 <0.0000012
1,2,3,6,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg <0.00000162 [ <0.00000015 | <0.00000016 | <0.00000236 0.00000083 <0.00000169 <0.00000007 | <0.00000181 0.00000237 J <0.00000134 <0.00000013 <0.00000014 | <0.00000018 | <0.00000136 <0.00000006 <0.00000136
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000131 [ <0.00000007 | <0.00000008 | 0.00000948J | <0.00000008 <0.00000151 <0.00000004 | <0.00000124 0.00000271 J <0.0000009 <0.00000006 <0.00000007 | <0.00000007 | <0.00000099 <0.00000003 <0.00000117
1,2,3,7,8,9-HxCDD [c] 0.000039 0.00016 -- - - mg/kg <0.00000157 [ <0.00000014 | <0.00000015 | <0.00000229 0.00000093 <0.00000164 [ 0.00000077 J | <0.00000175 0.000003 J <0.0000013 <0.00000012 <0.00000013 | <0.00000018 | <0.00000132 <0.00000006 <0.00000132
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 - - - - ma/kg <0.00000155 [ <0.00000009 <0.0000001 0.00000179 <0.00000009 <0.00000178 <0.00000006 | <0.00000146 0.00000034 J <0.00000106 <0.00000007 <0.00000009 | <0.00000008 | <0.00000116 <0.00000004 <0.00000138
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 -- - - mg/kg <0.0000027 <0.00000011 | <0.00000017 | <0.00000432 <0.00000021 <0.00000199 <0.00000008 | <0.00000185 0.00000058 J <0.0000014 <0.0000001 <0.0000001 <0.00000013 [ <0.00000153 <0.00000007 <0.0000013
1,2,3,7,8-PeCDF 0.00011 0.00038 - - - - ma/kg <0.00000111 [ <0.00000007 | <0.00000008 | 0.00000714J | <0.00000008 <0.000001 <0.00000004 <0.000001 0.00000029 J <0.0000007 <0.00000006 <0.00000007 | <0.00000009 | <0.00000083 <0.00000003 <0.00000076
2,3,4,6,7,8-HxCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000154 [ <0.00000009 <0.0000001 0.00000294 J | <0.00000009 <0.00000177 <0.00000005 | <0.00000145 0.00000108 J <0.00000105 <0.00000007 <0.00000009 | <0.00000008 | <0.00000116 <0.00000004 <0.00000137
2,3,4,7,8-PeCDF 0.000011 0.000038 - - - - ma/kg <0.00000116 | <0.00000007 | <0.00000008 0.0000101 J <0.00000008 <0.00000104 <0.00000005 | <0.00000104 0.00000061 J <0.00000074 <0.00000006 <0.00000007 | <0.00000009 | <0.00000087 <0.00000003 <0.00000079
2,3,7,8-TCDD 0.0000045 0.000018 -- - - mg/kg <0.00000141 [ <0.00000013 | <0.00000014 | <0.00000181 <0.00000006 <0.00000151 <0.00000006 | <0.00000162 <0.00000005 <0.00000128 <0.0000001 <0.00000013 | <0.00000014 | <0.00000146 <0.00000005 <0.00000133
2,3,7,8-TCDF 0.000032 0.00011 -- - - ma/kg <0.00000197 <0.0000001 <0.00000011 [ 0.00006188J | <0.00000008 0.00000725 <0.00000004 | <0.00000151 | <0.00000016J | <0.00000119 <0.00000008 <0.0000001 <0.00000011 [ <0.00000129 <0.00000003 <0.00000107
OCDD 0.013 0.053 -- - - ma/kg 0.002977 0.003495 J 0.0008244 J 0.002165 J 0.0033 J 0.003884 0.01645 J 0.002064 0.004063 J 0.002352 0.0004363 J 0.0004122 J 0.0008114 J 0.00172 0.0009594 J 0.003185
OCDF 0.011 0.038 - - - - ma/kg <0.00000225 [ 0.00000266 J 0.0000021 J 0.0000191 B 0.00000114 J | 0.00002918 B | 0.00000863 J | <0.00000386 0.00000529 J <0.00000178 | <0.00000029J | 0.00000128J 0.0000022 J <0.00000289 | 0.00000102 B | <0.00000292
Total HpCDDs -- - - -- - - ma/kg 0.0001243 0.0000262 0.00000941 0.0001208 J 0.00009885 0.000178 0.0001458 J 0.0001053 0.0001147 J 0.00007269 0.00000508 0.00000513 0.00001071 0.00003714 0.00001344 0.00002162
Total HDCDFs -- - - -- - - ma/kg <0.00000097 [ <0.00000009 | <0.00000011 | 0.00002477J 0.00000035 0.00003418 0.00000053 J 0.00000475 0.00001225 J 0.00000304 <0.00000009 <0.00000009 0.00000076 <0.00000109 0.00000012 <0.00000114
Total HXCDDs -- - - -- - - mg/kg <0.00000157 0.00000047 <0.00000015 [ <0.00000229 0.00000719 0.00000983 0.00000188 J 0.00001125 0.00002469 J <0.0000013 <0.00000012 <0.00000013 | <0.00000018 | <0.00000132 <0.00000006 <0.00000132
Total HXCDFs -- - - -- - - ma/kg <0.00000131 [ <0.00000007 | <0.00000008 | 0.00006751J | <0.00000008 <0.00000151 <0.00000004 | <0.00000124 0.00001394 J <0.0000009 <0.00000006 <0.00000007 | <0.00000007 | <0.00000099 <0.00000003 <0.00000117
Total PeCDDs -- - - -- - - mg/kg <0.0000027 <0.00000011 | <0.00000017 | <0.00000432 <0.00000021 <0.00000199 <0.00000008 | <0.00000185 0.00000199 J <0.0000014 <0.0000001 <0.0000001 <0.00000013 [ <0.00000153 <0.00000007 <0.0000013
Total PeCDFs -- -- - - - - ma/kg <0.00000111 [ <0.00000007 | <0.00000008 | 0.00007985J | <0.00000008 <0.000001 <0.00000004 <0.000001 0.00000838 J <0.0000007 <0.00000006 <0.00000007 | <0.00000009 | <0.00000083 <0.00000003 <0.00000076
Total TCDDs -- - - -- - - mg/kg <0.00000141 [ <0.00000013 | <0.00000014 | <0.00000181 <0.00000006 <0.00000151 <0.00000006 0.00000468 0.00000047 J <0.00000128 <0.0000001 <0.00000013 | <0.00000014 | <0.00000146 <0.00000005 <0.00000133
Total TCDFs - - - - - - - - mg/kg <0.00000197 <0.0000001 <0.00000011 0.0001714 J <0.00000008 0.00000725 <0.00000004 | <0.00000151 0.00000731 J <0.00000119 <0.00000008 <0.0000001 <0.00000011 [ <0.00000129 <0.00000003 <0.00000107
Explosives
None Detected -- -- -- -- - - NA | NA | NA | NA | NA | NA | NA | NA NA | NA | NA | NA | NA | NA NA | NA |
Herbicides
2,45-T 610 6,200 == == ma/kg <0.0121 NA NA NA NA NA NA NA NA NA NA NA NA <0.0116 NA NA
2,4-D 690 7,700 -- - - mag/kg 0.146 NA NA NA NA NA NA NA NA NA NA NA NA <0.0232 NA NA
2,4-DB 490 4,900 == oo mg/kg <0.121 NA NA NA NA NA NA NA NA NA NA NA NA <0.116 NA NA
Dalapon 1,800 18,000 -- - - mag/kg 0.0814 J NA NA NA NA NA NA NA NA NA NA NA NA 0.0759 J NA NA
Dicamba 1,800 18,000 == == mg/kg <0.0241 NA NA NA NA NA NA NA NA NA NA NA NA <0.0232 NA NA
MCPP 61 620 - - - - mg/kg <12.1 NA NA NA NA NA NA NA NA NA NA NA NA 3.3J NA NA
Organochlorine Pesticides
4,4'-DDD 2 7.2 -- - - mag/kg 0.00495 J NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 NA NA
4,4'-DDE 1.4 5.1 == == mg/kg 0.0289 NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 NA NA
4,4-DDT 1.7 7 -- - - mag/kg 0.0854 NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 NA NA
Dieldrin 0.03 0.11 == - - mg/kg <0.00805 L NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 L NA NA
Endosulfan Il [f] 370 3,700 -- - - mg/kg <0.00805 NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 NA NA
Endrin Aldehyde [g] 18 180 -- -- mg/kg 0.00645 J NA NA NA NA NA NA NA NA NA NA NA NA <0.00773 L NA NA
PAHs
2-Methylnaphthalene 310 4,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 3,400 33,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h.i)perylene [i] 1,700 17,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 - - -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 - - -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 150 670 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 - - - - mg/kg 25 | <0.030 | <0.040 | 3.4 | 0.060 | 0.97 | <0.040 | <0.030 <0.030 | <0.030 | <0.030 | <0.040 | <0.040 | <0.030 <0.040 | <0.040 |
Volatile Organics
1,1-Dichloroethene 250 1,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064
1,2,4-Trimethylbenzene 67 280 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone 28,000 190,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 0.011 K
Acetone 61,000 610,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 0.12B
Benzene 1.1 5.6 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064
Carbon Disulfide 670 3,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 0.00044 B <0.0064
Chlorobenzene 310 1,500 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064
d-Limonene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 0.023J
Methylene Chloride 11 54 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064
tert-Butylbenzene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 5,000 46,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064
Trichloroethene 2.8 14 -- - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA <0.0046 <0.0054 <0.0064




Table B-1

Historical Soil Sampling Results, Northern Burning Ground

New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB12 NBGSB12 NBGSB12 NBGSB13 NBGSB13 NBGSB14 NBGSB14 NBGSB15 NBGSB15 NBGSB16 NBGSB16 NBGSB16 NBGSB16 NBGSB17 NBGSB17 NBGSB18
Sample Depth(Feet): Regional Regional 0-05 1-3 3-5 0-05 1-3 0-05 1-3 0-0.5 1-3 0-0.5 2 6 10-12 0-05 1-3 0-05
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 06/12/02 06/19/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/12/02 06/19/02 06/19/02 06/19/02 06/12/02 06/19/02 06/12/02

Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 35 120 - -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 24 86 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate 49,000 490,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate 6,100 62,000 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Aluminum 77,000 990,000 40,041 - - mg/kg 12,700 24,200 26,400 14,400 12,700 26,100 23,600 15,100 13,900 15,500 13,900 24,400 36,500 19,700 18,800 35,500
Antimony 31 410 -- - - ma/kg 0.780 L <0.590 L <0.670 L 220L 0.220 B 2.46 L <0.610 L 1.33L 0.450 L 0.470 L <0.570 L <0.600 L <0.690 L 0.370 B 0.270 B <0.630 L
Arsenic 0.39 1.6 15.8 -- mg/kg 3.31 5.87 L 11.3L 24.1 2.35L 9.97 5.69 L 3.78 4.14L 2.25 5.38 L 6.28 L 7.75 L 5.92 8.20 L 8.37
Barium 15,000 190,000 209 - - ma/kg 67.1 31.9 15.4 342 49.7 89.4 29.6 295 95.4 52.5 20.9 28.3 325 65.9 15.7 21.4
Beryllium 160 2,000 1.02 -- ma/kg 0.450 B <0.590 0.430 B 0.590 B 0.380 B 0.560 B <0.610 0.640 K 0.440 B 0.480 B <0.570 <0.600 <0.690 <0.570 <0.600 0.490 B
Cadmium 70 810 0.69 - - ma/kg 0.580 <0.110 <0.130 5.72 0.0900 J 0.870 <0.120 2.89 0.160 0.140 <0.110 <0.120 <0.140 <0.110 <0.120 <0.120
Calcium -- -- -- -- mg/kg 5,420 J 731 371 17,000 J 745 9,810J 1,190 57,800 J 46,600 41,600 J 228 358 164 75,100 J 649 670J
Chromium [K] 230 1,460 65.3 - - ma/kg 253J 28.1L 385L 10,700J 30.8L 3,110J 33.1L 123J 22.7L 118J 219L 324 L 58.4 L 29.3J 68.8 L 44.5J
Cobalt -- -- 72.3 -- mg/kg 6.95J 3.90J 4.60J 80.4J 5.90J 26.1J 2.20J 8.85J 7.61 7.01J 1.90J 2.10J 3.60J 7.34J 2.60J 3.40J
Copper 3,100 41,000 53.5 - - ma/kg 43.6 L 10.8 25.7 307 L 6.21 218 L 12.7 58.7 L 36.2 13.2L 4.44 10.9 23.8 14.8 L 11.1 22.0L
Iron 55,000 720,000 50,962 -- mg/kg 15,200 J 24,300 J 38,900 J 24,900 J 13,200 J 31,600 J 27,100J 17,500 J 14,300 J 13,300J 13,400 J 25,200 J 40,800 J 17,600 J 29,800 J 44,800 J
Lead 400 750 26.8 - - mg/kg 3,640 K 12.0 20.9 65,300 K 82.7 20,500 K 30.4 1,200 K 82.0 931 K 13.5 14.0 25.7 38.9K 16.2 215K
Magnesium -- -- -- -- mg/kg 3,220 794 801 9,500 545 5,650 708 30,700 25,200 29,200 347 529 1,450 38,100 492 723
Manganese 1,800 23,000 2,543 - - mg/kg 328J 50.4 61.2 469 J 203 168J 55.2 2640 316 2507 19.5 23.0 50.4 144 148 64.3J
Mercury 6.7 28 0.13 -- mg/kg 0.0400 J 0.0700 0.220 0.0400 J 0.0300 J 0.0500 J 0.0700 0.0700 0.0200 J 0.0400 J 0.0400 J 0.0800 0.0700 0.0400 J 0.0900 0.130
Nickel 1,600 20,000 62.8 - - mg/kg 7.12 10.4 20.8 16.7 7.24 17.8 7.78 11.9 10.6 11.1 3.20J 8.47 15.0 11.1 4.93 17.9
Potassium -- -- -- -- mg/kg 663 865 981 1,010 400 1,790 607 2,060 1,830 1,990 416 579 1,250 2,930 496 835
Selenium 390 5,100 == == mg/kg <1.21L <1.19 L <1.35L <1.19 L <1.22 L <1.20 L <1.22 L <1.15L <1.17L <1.16 L <1.15L <1.21L <1.40L <1.16 L <1.20 L <1.28 L
Silver 390 5,100 -- - - mg/kg <1.21L <1.19 <1.35 1.27L <1.22 <1.20L <1.22 <1.15L <1.17 <1.16 L <1.15 <1.21 <1.40 <116 L <1.20 <1.28L
Sodium -- - - -- - - mg/kg 33.5 18.0B 11.0B 117 12.0B 55.0 11.0B 87.8 66.3 89.2 7.50B 16.0B 220B 115 9.30B 23.0B
Thallium 5.1 66 2.11 -- mg/kg 0.180J 0.140J 0.220J 0.220J 0.140J 0.190J 0.170J 0.150 J 0.130J 0.150 J 0.100J 0.200J 0.230J 0.140J 0.110J 0.210J
Vanadium [l] 390 5,200 108 - - mg/kg 29.1J 448 L 69.0 L 70.4J 28.5L 62.0J 48.8 L 3443 29.6 L 27.1J 24.7 L 423 L 78.2 L 36.7J 50.4 L 76.0J
Zinc 23,000 310,000 202 - - mg/kg 1,280 J 18.2J 32.0J 19,600 J 64.8J 3,570J 18.5J 3,820J 129J 464 J 7.87J 16.7J 26.0J 143J 19.2J 34.9J
Inorganics-TCLP
Arsenic -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium - - - - - - 100 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium -- -- -- 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium [K] - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium == - - - - 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Miscellaneous
Percent Solids - - - - -- - - % NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
pH == == == == pH Units 6.82J NA 4.68J NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon -- -- -- -- mg/kg 29,100 K NA 1,200 NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.

RSL unavailable; RSL for Endrin used as a surrogate.
RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.

RSL for Chromium VI (particulates).
RSL for Vanadium and compounds.
Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.
Estimated concentration bias low.
Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

6.4

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide
Background Study Report, IT Corporation, 2001.

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).
Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).
Bolded value indicates constituent concentration exceeds 95% UTLs developed for faci
Highlighted cell indicates constituent concentration exceeds TCLP standard.
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Table B-1

Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB18 NBGSB19 NBGSB19 NBGSB20 [ NBGSB20 NBGSB20 NBGSB20 | NBGSB21 | NBGSB21 | NBGSB21 | NBGSB21 | NBGSB22 NBGSB22 NBGSB22 | NBGSB22 | NBGSB23 | NBGSB23
Sample Depth(Feet): Regional Regional 1-3 0-0.5 1-3 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 06/19/02 06/12/02 06/19/02 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04

Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 -- - - ma/kg 0.00000852 J 0.0001025 [0.00005895] 0.00000466 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 -- - - ma/kg 0.00000016 J 0.00000244 [<0.00000153] 0.00000015 B NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 -- - - mg/kg <0.00000004 <0.00000161 [<0.00000198] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg <0.00000007 <0.00000158 [<0.0000023] <0.00000008 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000004 <0.00000106 [<0.00000119] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg <0.00000006 <0.00000123 [<0.0000018] <0.00000006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000004 <0.00000103 [<0.00000116] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDD [c] 0.000039 0.00016 -- - - ma/kg 0.00000028 J <0.0000012 [<0.00000174] <0.00000007 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 -- - - ma/kg <0.00000006 <0.00000121 [<0.00000137] <0.00000007 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 -- - - mg/kg <0.00000007 <0.00000132 [<0.00000161] <0.00000006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDF 0.00011 0.00038 - - - - ma/kg <0.00000004 <0.00000076 [<0.00000094] <0.00000004 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HxCDF [d] 0.000032 0.00011 -- - - mg/kg <0.00000005 <0.00000121 [<0.00000136] <0.00000006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PeCDF 0.000011 0.000038 - - - - ma/kg <0.00000004 <0.0000008 [<0.00000098] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.0000045 0.000018 -- - - mg/kg <0.00000005 <0.00000128 [<0.00000152] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF 0.000032 0.00011 -- - - ma/kg <0.00000003 <0.00000119 [<0.00000128] <0.00000003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDD 0.013 0.053 -- - - ma/kg 0.002096 J 0.01964 [0.01094] 0.0008243 J NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDF 0.011 0.038 -- - - ma/kg 0.00000096 B 0.00001394 B [<0.00000316] 0.00000137 B NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HpCDDs -- - - -- - - ma/kg 0.00001799 J 0.0002014 [0.0001255] 0.00001208 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HDCDFs - - - - - - - - mag/kg 0.0000003 J 0.00000244 [<0.00000153] 0.00000063 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDDs -- - - -- - - ma/kg 0.00000028 J 0.0000063 [<0.00000174] <0.00000006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDFs - - - - - - - - ma/kg <0.00000004 <0.00000103 [<0.00000116] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDDs -- - - -- - - mg/kg <0.00000007 <0.00000132 [<0.00000161] <0.00000006 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDFs -- - - - - - - ma/kg <0.00000004 <0.00000076 [<0.00000094] 0.00000027 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDDs -- - - -- - - mg/kg <0.00000005 <0.00000128 [<0.00000152] <0.00000005 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDFs - - - - - - - - mg/kg <0.00000003 <0.00000119 [<0.00000128] <0.00000003 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Explosives
None Detected -- -- -- -- -] NA | NA | NA | NA | NA | NA | NA | NA | NA NA | NA | NA | NA | NA NA | NA NA |
Herbicides
2,45-T 610 6,200 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D 690 7,700 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-DB 490 4,900 == - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon 1,800 18,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba 1,800 18,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP 61 620 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Organochlorine Pesticides
4,4'-DDD 2 7.2 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 1.4 5.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 1.7 7 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.03 0.11 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il [f] 370 3,700 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Aldehyde [g] 18 180 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAHs
2-Methylnaphthalene 310 4,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 3,400 33,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h.i)perylene [i] 1,700 17,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 == - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 150 670 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 - - - - mg/kg | <0.040 | <0.040 [<0.030] | <0.040 | 0.23 | <0.043 | <0.046[<0.046] [ <0.048 | 1.3 | <0.041 0.18 | <0.044 | 4.6 | <0.039[<0.039] [ <0.041 <0.046 [ <0.039 <0.040 |
Volatile Organics
1,1-Dichloroethene 250 1,100 == == mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene 67 280 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone 28,000 190,000 == == mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 61,000 610,000 -- - - mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 1.1 5.6 == == mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon Disulfide 670 3,000 -- - - mag/kg 0.00052 B <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 310 1,500 == == mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
d-Limonene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 11 54 == == mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 5,000 46,000 -- - - ma/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.8 14 -- - - mg/kg <0.0067 <0.0054 [<0.0050] <0.0066 NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Historical Soil Sampling Results, Northern Burning Ground

Table B-1

New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB18 NBGSB19 NBGSB19 NBGSB20 | NBGSB20 NBGSB20 NBGSB20 | NBGSB21 | NBGSB21 | NBGSB21 | NBGSB21 | NBGSB22 NBGSB22 NBGSB22 | NBGSB22 [ NBGSB23 | NBGSB23
Sample Depth(Feet): Regional Regional 1-3 0-0.5 1-3 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 06/19/02 06/12/02 06/19/02 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04

Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 15 21 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 35 120 - -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 24 86 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate 49,000 490,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate 6,100 62,000 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Aluminum 77,000 990,000 40,041 - - mg/kg 59,500 21,300 [16,600] 47,600 15,000 33,000 51,400 [56,300] 48,800 17,000 15,500 16,400 36,900 12,700 13,700 [15,100] 33,400 54,900 17,300 26,400
Antimony 31 410 -- - - ma/kg <0.670 L <0.600 L [<0.550 L] 0.410 B <3.30 L <0.320 0.820 J [<0.660] <0.670 <5.70 0.390J 0.880 J 0.960 J 255B 0.370J [0.270 J] 0.710J 0.680 L 0.860 B 0.530J
Arsenic 0.39 1.6 15.8 -- mg/kg 104 L 4.73 [3.45] 16.5J 6.80J 10.4 16.1[15.7] 17.5 <6.60 6.50 4.90 13.3 36.6J 4.10 [3.70] 10.2 10.1 6.30 7.80
Barium 15,000 190,000 209 - - ma/kg 31.3 58.0 [46.0] 26.3 90.6 20.6 22.8[23.9] 20.6 176 46.5 41.6 25.9 618 25.9[27.1] 23.8 24.1 36.6 21.1
Beryllium 160 2,000 1.02 -- mg/kg 0.520 B 0.460 B [0.500 B] <0.650 0.540 0.450 0.720 [0.740] 0.780 0.540 0.470 0.260 0.590 0.470 0.290 [0.300] 0.580 1.20 0.360 0.370
Cadmium 70 810 0.69 - - ma/kg <0.130 <0.120 [<0.110] <0.130 0.760 0.450 J 0.780 [0.650 J] 0.750 J 2.40 0.270J 0.370J 0.580 J 10.6 0.190 J [0.190 J] <0.0290 <0.0390 <0.0300 <0.0310
Calcium -- -- -- -- mg/kg 344 39,300 J [98,900 J] 690 J 14,600 545 277 [453] 79.2J 21,800 774 766 347 15,000 820 [891] 996 76.1 B 1,930 440
Chromium [K] 230 1,460 65.3 - - ma/kg 549 L 28.4J[19.7J] 51.2 1,000 42.6 54.8 [60.8] 55.8 1,090 32.9 352 53.1 9,690 23.0[18.0] 53.6 41.3 50.8 54.3
Cobalt -- -- 72.3 -- mg/kg 5.20J 5.60J[4.70J] 3.80J 14.6 3.00 6.80 [5.90] 6.60 17.8 4.50 4.60 3.50 85.2 4.10[3.10] 3.30 6.50 3.90 3.70
Copper 3,100 41,000 53.5 - - ma/kg 275 16.3L[11.11] 23.6 43.0 17.3 30.8 [28.6] 29.0 69.5 9.10 16.1 17.6 567 4.00 [4.70] 16.2 30.0 10.8 10.6
Iron 55,000 720,000 50,962 -- mg/kg 52,300 J 21,200 J [16,100 J] 45,500 19,500 39,400 55,200 [58,400] 55,600 20,300 19,700 17,700 46,400 40,400 16,700 [16,700] 38,500 45,400 20,400 27,400
Lead 400 750 26.8 - - mg/kg 25.1 36.2 K [32.7 K] 23.2 11,200 15.9 34.0[33.3] 40.1 16,500 30.4 4,090 24.7 111,000 27.6 [16.6] 1437 349J 3487 147
Magnesium -- -- -- -- mg/kg 800 29,700 [8,370] 659 5,530J 690 J 755 J [836 J] 669 J 11,300J 547 878J 864 J 8,340J 575 J[580J] 1,100 1,120 1,330 683
Manganese 1,800 23,000 2,543 - - mg/kg 83.8 161 J[136J] 74.1 499 55.1 135 [125] 156 422 621 47.7 62.1 435 182 [167] 63.4 74.6 110 39.2
Mercury 6.7 28 0.13 -- mg/kg 0.270 0.0400 J [0.0400 J] 0.170 K 0.0450 0.170 0.160 [0.230] 0.130 0.0390 0.0290 J 0.0400 0.250 0.0310J 0.0390 [0.0280 J] 0.200J 0.100 J 0.0350 J 0.0890 J
Nickel 1,600 20,000 62.8 - - mg/kg 27.0 12.9[8.76] 22.2 11.0 11.3 24.2[22.3] 25.5 10.8 7.90 5.50 13.9 21.0 4.20 [5.20] 12.7 23.2 7.50 9.70
Potassium -- -- -- -- mg/kg 1,400 2,140 [1,080] 1,190 827 K 878 1,250 [1,260] 969 1,050 405 608 939 1,190 514 [535] 1,080 1,080 691 864
Selenium 390 5,100 - - - - mg/kg <1.34L <1.20 L [<1.11 1] <1.32L <0.630 1.20J 1.30J[1.90J] <1.30 <0.560 0.720J 0.560J 1.40J <0.570 0.680J[0.710 J] <0.530 <0.710 <0.540 0.680J
Silver 390 5,100 -- - - mg/kg <1.34 <1.20L [<1.11 1] <1.32 <0.130 <0.130 <0.140 [<0.130] <0.260 <0.110 <0.110 <0.110 0.130 B 0.990 <0.120 [<0.100] <0.110 <0.140 <0.110 <0.120
Sodium == == == == mg/kg 24.0B 85.4 [34.8] 22.0B 390 B 70.2B 72.1B[76.8 B] 79.1B 937B 77.0B <141 84.7B 2,020 B 73.7B[57.6 B] 52.1B 60.4B 104 B 65.5B
Thallium 5.1 66 2.11 -- mg/kg 0.210J 0.190 J [0.160 J] 0.300J 0.630J <0.380 <0.420 [<0.780] <0.790 <6.80 <0.330 0.460J <0.400 <17.2 <0.360 [<0.310] 1.20B 0.710 B <0.330 <0.350
Vanadium [l] 390 5,200 108 - - mg/kg 94.8 L 41.5J[30.9J] 81.1J 34.6 78.1 103[109] 96.6 35.9 38.6 37.5 86.5 40.5J 35.3[33.6] 76.8 84.9 42.9 56.1
Zinc 23,000 310,000 202 - - mg/kg 40.8J 78.6 J[51.8J] 40.3J 1,700 19.7 31.9[32.9] 31.1 6,090 29.6 647 23.1 15,800 14.2 [12.3] 45.5 31.0 159 31.1
Inorganics-TCLP
Arsenic -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium - - - - - - 100 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium -- -- -- 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium [K] - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium == == - - 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Miscellaneous
Percent Solids - - - - -- - - % NA NA NA 84 78 72[72] 70 83 81 84 76 83 85 [85] 81 72 86 84
pH - - - - - - - - pH Units NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.

RSL unavailable; RSL for Endrin used as a surrogate.
RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.

RSL for Chromium VI (particulates).
RSL for Vanadium and compounds.
Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.
Estimated concentration bias low.
Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

6.4

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide
Background Study Report, IT Corporation, 2001.

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).
Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).
Bolded value indicates constituent concentration exceeds 95% UTLs developed for faci
Highlighted cell indicates constituent concentration exceeds TCLP standard.
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Table B-1

Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB23 [ NBGSB23 | NBGSB24 NBGSB24 NBGSB24 [ NBGSB24 | NBGSB25 | NBGSB25 | NBGSB25 | NBGSB25 | NBGSB26 NBGSB27 NBGSB28 | NBGSB29 | NBGSB30 | NBGSB31 | NBGSB32 | NBGSB33
Sample Depth(Feet): Regional Regional 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/22/04 07/21/04 07/20/04 07/21/04 07/22/04 07/19/04 07/21/04
Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDD [c] 0.000039 0.00016 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDF 0.00011 0.00038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HxCDF [d] 0.000032 0.00011 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PeCDF 0.000011 0.000038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD 0.0000045 0.000018 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF 0.000032 0.00011 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDD 0.013 0.053 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
OCDF 0.011 0.038 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HpCDDs -- - - -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HDCDFs - - - - - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDDs -- - - -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total HXCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDDs -- - - -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total PeCDFs - - - - - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDDs -- - - -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total TCDFs -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Explosives
None Detected -- -- -- -- -] NA | NA | NA | NA | NA | NA NA | NA | NA NA | NA | NA | NA NA | NA NA | NA NA |
Herbicides
2,45-T 610 6,200 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-D 690 7,700 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2,4-DB 490 4,900 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dalapon 1,800 18,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dicamba 1,800 18,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
MCPP 61 620 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Organochlorine Pesticides
4,4'-DDD 2 7.2 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4'-DDE 1.4 5.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
4,4-DDT 1.7 7 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dieldrin 0.03 0.11 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endosulfan Il [f] 370 3,700 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Endrin Aldehyde [g] 18 180 == -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PAHs
2-Methylnaphthalene 310 4,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthene 3,400 33,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h.i)perylene [i] 1,700 17,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 == - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 21 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Naphthalene 150 670 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 - - - - mg/kg | <0.040 | <0.040 | 0.14 | <0.040[<0.039] | <0.039 | <0.039 0.56 |  <0.037 | <0.040 <0.040 [ <0.039 [ <0.043[<0.043] [ <0.042 <0.040 [ <0.041 <0.044 [ <0.042 <0.039 |
Volatile Organics
1,1-Dichloroethene 250 1,100 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trimethylbenzene 67 280 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
2-Butanone 28,000 190,000 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Acetone 61,000 610,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzene 1.1 5.6 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbon Disulfide 670 3,000 -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chlorobenzene 310 1,500 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
d-Limonene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 11 54 == == mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
tert-Butylbenzene -- - - -- - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Toluene 5,000 46,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Trichloroethene 2.8 14 -- - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
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Table B-1

Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Location ID: NBGSB23 | NBGSB23 [ NBGSB24 NBGSB24 NBGSB24 | NBGSB24 | NBGSB25 | NBGSB25 | NBGSB25 | NBGSB25 | NBGSB26 NBGSB27 NBGSB28 | NBGSB29 [ NBGSB30 | NBGSB31 | NBGSB32 [ NBGSB33
Sample Depth(Feet): Regional Regional 3-5 5-7 0-05 1-3 3-5 5-7 0-05 1-3 3-5 5-7 0-05 0-05 0-05 0-05 0-05 0-05 0-05 0-05
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background | Standards Units 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/20/04 07/22/04 07/21/04 07/20/04 07/21/04 07/22/04 07/19/04 07/21/04

Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Anthracene 17,000 170,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene 15 21 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 35 120 - -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Carbazole 24 86 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chrysene 15 210 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Diethylphthalate 49,000 490,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Di-n-Butylphthalate 6,100 62,000 - - - - ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluoranthene 2,300 22,000 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Fluorene 2,300 22,000 - - - - mag/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 - -- ma/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Pyrene 1,700 17,000 - - - - mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Inorganics
Aluminum 77,000 990,000 40,041 - - mg/kg 21,000 18,000 13,000 13,500 [14,100] 13,200 16,000 17,100 11,500 11,600 20,300 14,500 10,500 [11,000] 17,700 15,000 26,600 16,500 22,800 17,500
Antimony 31 410 -- - - ma/kg 0.510J 0.330J 0.750 B 0.530 J [<0.280] <0.280 0.410J 2.60 B <0.280 0.420 J 0.430J 0.790 B <0.360 L [0.410 B] 0.830 B 0.370 B 0.650 B 0.410 B 0.680 B 0.390 B
Arsenic 0.39 1.6 15.8 -- mg/kg 7.30 4.50 5.60 7.20 [5.70] 3.90 3.60 6.50 4.30 12.7 6.10 5.20 4.00 [3.80] 4.30 2.40 B 11.0 5.90 8.90 8.10
Barium 15,000 190,000 209 - - ma/kg 16.2 14.6 97.1 48.1 [50.1] 52.4 27.3 202 73.8 27.4 26.0 52.9 52.8 K [55.7 K] 126 158 35.1 40.6 47.0 34.1
Beryllium 160 2,000 1.02 -- mg/kg 0.300 0.250 0.470 0.540 [0.520] 0.630 0.290 0.530 0.510 0.400 0.390 0.530 0.470 [0.480] 0.570 0.740 0.710 0.390 0.680 0.450
Cadmium 70 810 0.69 - - ma/kg <0.0310 <0.0320 0.280 J <0.0320 [<0.0300] <0.0300 <0.0300 1.40 0.860 0.440 J 0.260 J 0.240J 0.0860 J [0.150 J] 0.520J 0.420J 0.190J 0.240J 0.290J 0.150 J
Calcium -- -- -- -- mg/kg 122 27.1B 9,580 777 [804] 608 414 37,700 4,170 941 1,010 978 1,450 [1,420] 81,900 129,000 1,370 22,500 2,640 2,790
Chromium [K] 230 1,460 65.3 - - ma/kg 31.8 26.9 174 26.0 [20.4] 16.1 18.0 494 14.9 29.6 24.0 24.8 21.7[31.8] 25.8 26.4 36.8 23.6 39.9 28.0
Cobalt -- -- 72.3 -- mg/kg 3.30 2.80 6.80 5.90 [5.90] 10.6 3.30 9.70 13.4 4.00 2.80 5.20 7.50 [7.90] 6.70 8.30 5.10 3.20 6.80 4.00
Copper 3,100 41,000 53.5 - - ma/kg 8.50 6.70 37.9 8.50 [8.90] 5.10 5.80 95.4 313 8.60 12.0 10.2 8.90 [8.90] 26.9 39.7 16.9 11.0 22.8 11.3
Iron 55,000 720,000 50,962 -- mg/kg 25,700 16,900 13,700 23,400 [16,600] 12,500 15,100 19,900 38,600 42,300 23,400 17,900 J 11,700 J [11,400 J] 16,800 J 16,100 J 34,300 19,100J 31,400 23,200 J
Lead 400 750 26.8 - - mg/kg 50.1J 10.0J 1,710J 27.4J3[29.27] 23.2J 10.0J 5,610J 63.5 24.1 11.1 80.1 110 [172] 124 79.5 51.0 53.9 159 20.8
Magnesium -- -- -- -- mg/kg 372 296 4,850 526 [552] 688 646 19,700 2,800 J 658 J 7793 908 983 K [950 K] 39,900 58,500 1,220 11,800 1,840 2,150
Manganese 1,800 23,000 2,543 - - mg/kg 63.7 36.2 407 471 [474] 501 110 290 675 221 63.9 409 252 K [280 K] 221 204 116 122 211 137
Mercury 6.7 28 0.13 -- mg/kg 0.0410J 0.0400 J 0.0360 J 0.0380 J [0.0380 J] 0.0580 J 0.0310J 0.0400 J 0.0210J 0.0600 0.0780 0.0310J 0.0480 [0.0390] 0.0410 0.0450 0.0700 0.0610 0.0970 0.0490
Nickel 1,600 20,000 62.8 - - mg/kg 8.00 6.70 8.10 7.70[8.30] 6.60 6.10 13.8 7.30 4.80 8.70 8.20 7.20[7.30] 13.1 154 13.8 7.80 14.8 8.90
Potassium -- -- -- -- mg/kg 580 369 604 444 [466] 507 649 1,430 701 469 793 458 509 K [523 K] 2,210 3,680 732 856 764 1,010
Selenium 390 5,100 -- - - mg/kg 0.650 J <0.580 <0.530 <0.590 [<0.550] <0.540 <0.560 <0.530 1.40J 1.50J <0.570 <0.620 <0.710 [<0.590] <0.630 <0.560 0.940J <0.600 <0.660 0.580J
Silver 390 5,100 -- - - mg/kg <0.110 <0.120 <0.540 <0.120 [<0.220] <0.110 <0.110 <0.110 <0.110 <0.110 <0.120 <0.130 <0.140 [<0.120] <0.130 <0.110 <0.120 <0.120 <0.130 <0.120
Sodium == == == == mg/kg 41.3B 56.8 B 137B 74.5 B [46.4 B] 52.9B 47.3B 404 B 142 B 69.7B 7748B 69.3B 79.9 B [65.0 B] 187 B 210B 65.0 B 126 B 99.0B 59.4B
Thallium 5.1 66 2.11 - - mg/kg <0.340 <0.350 <0.320 <0.360 [<0.330] <0.330 <0.340 <0.330 <0.330 <0.330 <0.350 <0.380 <0.430 [<0.360] <0.390 <0.340 <0.370 <0.370 <0.400 <0.350
Vanadium [l] 390 5,200 108 - - mg/kg 48.2 34.0 29.2 42.3[34.2] 28.1 32.8 35.4 23.9 62.1 46.3 37.6 23.8[24.0] 35.7 35.5 66.2 404 59.1 46.3
Zinc 23,000 310,000 202 - - mg/kg 23.0 8.90 875 34.8 [39.8] 20.1 11.1 4,040 650 20.7 17.8 95.4 99.5 [107] 199 158 34.8 143 204 38.3
Inorganics-TCLP
Arsenic -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Barium - - - - - - 100 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Cadmium -- -- -- 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Chromium [K] - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Lead -- -- -- 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Selenium == - - - - 1.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Miscellaneous
Percent Solids - - - - -- - - % 84 84 88 84 [86] 85 87 91 89 84 83 85 7778] 80 84 81 77 80 87
pH - - - - - - - - pH Units NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Total Organic Carbon -- -- -- -- mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.

RSL unavailable; RSL for Endrin used as a surrogate.
RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.

RSL for Chromium VI (particulates).
RSL for Vanadium and compounds.
Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.
Estimated concentration bias low.
Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

6.4

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide
Background Study Report, IT Corporation, 2001.

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).
Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).
Bolded value indicates constituent concentration exceeds 95% UTLs developed for faci
Highlighted cell indicates constituent concentration exceeds TCLP standard.
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Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Table B-1

Location ID: NBGSDO1 NBGSDO02 [ NBGSDO03 | NBGSD04 SS-01 SS-02
Sample Depth(Feet): Regional Regional 0-05 0-05 0-05 0-05 05-0.7 0.5-0.7
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background [ Standards Units 06/18/02 07/14/04 07/16/04 07/16/04 06/03/97 06/03/97

Dioxin/Furan
1,2,3,4,6,7,8-HpCDD [a] 0.00039 0.0016 -- - - ma/kg 0.00004075 [0.00004256] NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF [b] 0.00032 0.0011 -- - - ma/kg 0.00000464 [0.00000474] NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF [b] 0.00032 0.0011 -- - - ma/kg 0.00000041 [<0.00000016] NA NA NA NA NA
1,2,3,4,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg 0.00000053 [<0.0000004] NA NA NA NA NA
1,2,3,4,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg 0.00000071 [0.00000073] NA NA NA NA NA
1,2,3,6,7,8-HxCDD [c] 0.000039 0.00016 -- - - ma/kg 0.00000141 [0.00000124] NA NA NA NA NA
1,2,3,6,7,8-HXCDF [d] 0.000032 0.00011 -- - - ma/kg 0.00000162 J [0.00000151 J] NA NA NA NA NA
1,2,3,7,8,9-HxCDD [c] 0.000039 0.00016 -- - - ma/kg 0.00000136 [0.00000142] NA NA NA NA NA
1,2,3,7,8,9-HXCDF [d] 0.000032 0.00011 -- - - ma/kg <0.00000014 [<0.00000021] NA NA NA NA NA
1,2,3,7,8-PeCDD [e] 0.0000039 0.000016 -- - - mg/kg <0.00000014 [<0.00000028] NA NA NA NA NA
1,2,3,7,8-PeCDF 0.00011 0.00038 -- - - ma/kg 0.00000021 [<0.00000024] NA NA NA NA NA
2,3,4,6,7,8-HxCDF [d] 0.000032 0.00011 -- - - ma/kg 0.00000029 [0.00000036] NA NA NA NA NA
2,3,4,7,8-PeCDF 0.000011 0.000038 -- - - ma/kg 0.00000024 [<0.00000025] NA NA NA NA NA
2,3,7,8-TCDD 0.0000045 0.000018 -- - - ma/kg 0.00000047 J [<0.00000015] NA NA NA NA NA
2,3,7,8-TCDF 0.000032 0.00011 -- - - ma/kg 0.00000038 [0.00000022 J] NA NA NA NA NA
OCDD 0.013 0.053 -- - - ma/kg 0.002629 J [0.003003 J] NA NA NA NA NA
OCDF 0.011 0.038 -- - - ma/kg 0.0000342 J [0.00003042 J] NA NA NA NA NA
Total HpCDDs -- - - -- - - ma/kg 0.00008126 [0.00008569] NA NA NA NA NA
Total HDCDFs -- - - -- - - ma/kg 0.00002337 [0.00002231] NA NA NA NA NA
Total HXCDDs -- - - -- - - ma/kg 0.00000802 [0.00000717] NA NA NA NA NA
Total HXCDFs -- -- - -- ma/kg 0.00000747 [0.00000747] NA NA NA NA NA
Total PeCDDs -- - - -- - - mg/kg <0.00000014 [<0.00000028] NA NA NA NA NA
Total PeCDFs -- - - -- - - ma/kg 0.00000336 [0.00000191] NA NA NA NA NA
Total TCDDs -- - - -- - - ma/kg 0.00000114 [0.00000118] NA NA NA NA NA
Total TCDFs - - - - - - - - mg/kg 0.00000151 [0.00000034] NA NA NA NA NA
Explosives
None Detected - - - - - - - - - - --[--] NA | NA | NA NA | NA
Herbicides
2,45T 610 6,200 -- -- ma/kg <0.121 [<0.121] NA NA NA NA NA
2,4-D 690 7,700 -- - - mg/kg <0.242 [<0.242] NA NA NA NA NA
2,4-DB 490 4,900 -- -- mg/kg <1.21[<1.21] NA NA NA NA NA
Dalapon 1,800 18,000 -- - - mg/kg <1.21 [<1.21] NA NA NA NA NA
Dicamba 1,800 18,000 -- -- mg/kg <0.242 [<0.242] NA NA NA NA NA
MCPP 61 620 - - - - mg/kg <121 [<121] NA NA NA NA NA
Organochlorine Pesticides
4,4'-DDD 2 7.2 -- - - mag/kg 0.00244 [0.00034 J] NA NA NA NA NA
4,4-DDE 1.4 5.1 -- -- mg/kg 0.00085 B [<0.0008] NA NA NA NA NA
4,4-DDT 1.7 7 -- - - mag/kg 0.00421 [0.00072 B] NA NA NA NA NA
Dieldrin 0.03 0.11 -- - - mg/kg 0.00185 [<0.0008] NA NA NA NA NA
Endosulfan Il [f] 370 3,700 -- - - mag/kg 0.00176 [<0.0008] NA NA NA NA NA
Endrin Aldehyde [g] 18 180 -- - - mg/kg <0.0008 [<0.0008] NA NA NA NA NA
PAHs
2-Methylnaphthalene 310 4,100 -- -- mg/kg <0.0025 [0.0037 B] NA NA NA NA NA
Acenaphthene 3,400 33,000 -- - - mag/kg 0.0086 B [0.0052 B] NA NA NA NA NA
Acenaphthylene [h] 3,400 33,000 -- -- mg/kg 0.052 [0.083] NA NA NA NA NA
Anthracene 17,000 170,000 -- - - mag/kg 0.029 [0.032] NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 -- -- mg/kg 0.19[0.49] NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 - - - - mg/kg 0.21 [0.53] NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 -- -- mg/kg 0.31[0.73] NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 - - - - mg/kg 0.18 [0.37] NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 - - -- mg/kg 0.11[0.24] NA NA NA NA NA
Chrysene 15 210 - - - - mg/kg 0.16 [0.37] NA NA NA NA NA
Dibenzo(a,h)anthracene 0.015 0.21 -- -- mg/kg 0.036 [0.084] NA NA NA NA NA
Fluoranthene 2,300 22,000 - - - - mg/kg 0.33 [0.53] NA NA NA NA NA
Fluorene 2,300 22,000 -- -- mg/kg 0.01[0.01] NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 - - - - mg/kg 0.18 [0.4] NA NA NA NA NA
Naphthalene 150 670 -- -- mg/kg 0.0053 B [0.0085] NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 -- - - mag/kg 0.15[0.15] NA NA NA NA NA
Pyrene 1,700 17,000 -- -- mg/kg 0.25 [0.5] NA NA NA NA NA
PCBs
Aroclor-1254 0.22 0.74 - - - - mg/kg 0.14 [<0.040] 0.068 | <0.039 | 0.15 NA | NA
Volatile Organics
1,1-Dichloroethene 250 1,100 - - - - mg/kg <0.0061 [<0.0060] NA NA NA 0.0020J ND
1,2,4-Trimethylbenzene 67 280 - - - - mg/kg NA NA NA NA NA NA
2-Butanone 28,000 190,000 -- -- mg/kg <0.0061 [<0.0060] NA NA NA NA NA
Acetone 61,000 610,000 -- - - mg/kg <0.0061 [<0.0060] NA NA NA 0.0030 B ND
Benzene 1.1 5.6 - - -- mg/kg <0.0061 [<0.0060] NA NA NA 0.0010J ND
Carbon Disulfide 670 3,000 -- - - mg/kg <0.0061 [<0.0060] NA NA NA NA NA
Chlorobenzene 310 1,500 -- -- mg/kg <0.0061 [<0.0060] NA NA NA 0.0010J ND
d-Limonene - - - - - - - - mg/kg NA NA NA NA NA NA
Methylene Chloride 11 54 -- -- mg/kg <0.0061 [<0.0060] NA NA NA 0.0020 B 0.0020 B
tert-Butylbenzene - - - - - - - - mag/kg NA NA NA NA NA NA
Toluene 5,000 46,000 -- - - ma/kg <0.0061 [<0.0060] NA NA NA 0.0010J ND
Trichloroethene 2.8 14 -- -- mg/kg <0.0061 [<0.0060] NA NA NA 0.0010J ND
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Historical Soil Sampling Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

Table B-1

Location ID: NBGSDO1 NBGSDO02 [ NBGSDO03 | NBGSD04 SS-01 SS-02
Sample Depth(Feet): Regional Regional 0-05 0-05 0-05 0-05 05-0.7 0.5-0.7
Screening Level Screening Level | Facility-Wide TCLP
Date Collected: (Residential) (Industrial) Background [ Standards Units 06/18/02 07/14/04 07/16/04 07/16/04 06/03/97 06/03/97
— —— acsorour —
Semivolatile Organics
Acenaphthylene [h] 3,400 33,000 - - - - mg/kg 0.040 J [0.035 J] NA NA NA NA NA
Anthracene 17,000 170,000 -- - - ma/kg 0.018 J [0.028 J] NA NA NA NA NA
Benzo(a)anthracene 0.15 2.1 - - - - mg/kg 0.22 [0.21] NA NA NA NA NA
Benzo(a)pyrene 0.015 0.21 - - - - ma/kg 0.28 [0.25] NA NA NA NA NA
Benzo(b)fluoranthene 0.15 2.1 - - - - mg/kg 0.37[0.31] NA NA NA NA NA
Benzo(g,h,i)perylene [i] 1,700 17,000 -- - - ma/kg 0.16 J [0.22] NA NA NA NA NA
Benzo(k)fluoranthene 1.5 21 - - - - mg/kg 0.13J[0.12J] NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 35 120 -- - - ma/kg 0.18 B[0.12 B] NA NA NA 0.20J 0.10J
Carbazole 24 86 -- - - ma/kg 0.022 J [0.021 J] NA NA NA NA NA
Chrysene 15 210 - - - - ma/kg 0.23[0.22] NA NA NA NA NA
Diethylphthalate 49,000 490,000 -- - - mg/kg <0.21 [<0.21] NA NA NA NA NA
Di-n-Butylphthalate 6,100 62,000 - - - - ma/kg <0.21 [<0.21] NA NA NA ND 0.040J
Fluoranthene 2,300 22,000 - - - - mg/kg 0.37 [0.38] NA NA NA NA NA
Fluorene 2,300 22,000 - - - - ma/kg <0.21[0.010 J] NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 0.15 2.1 - - - - mg/kg 0.17 J [0.21] NA NA NA NA NA
Phenanthrene [j] 17,000 170,000 - - - - mag/kg 0.12J[0.16 J] NA NA NA NA NA
Pyrene 1,700 17,000 - - - - mg/kg 0.34 [0.32] NA NA NA NA NA
Inorganics
Aluminum 77,000 990,000 40,041 - - ma/kg 17,900 [16,600] 21,400 19,500 13,200 18,200 28,900
Antimony 31 410 -- - - ma/kg 0.360 B [0.480 L] 0.380 B 1.60B 2.10B NA NA
Arsenic 0.39 1.6 15.8 - - ma/kg 5.56 J [5.75 J] 8.90 6.80 5.10 7.60 6.30
Barium 15,000 190,000 209 - - ma/kg 55.4 [53.0] 44.2 123 142 79.3J 80.3J
Beryllium 160 2,000 1.02 - - ma/kg 0.500 B [0.530 B] 0.670J 0.640J 0.480J 0.500 0.600
Cadmium 70 810 0.69 - - ma/kg 0.270[0.290] 0.0830 J 1.70 1.10 ND 0.800
Calcium -- - - -- - - ma/kg 3,300 J [11,600 J] 2,680 35,700 12,200 62,700 55,700
Chromium [K] 230 1,460 65.3 - - ma/kg 41.1J[35.3J] 38.3 397 151 32.2 44.2
Cobalt -- - - 72.3 - - ma/kg 5.60J[5.10 J] 6.20 8.90 7.50 7.70 7.50
Copper 3,100 41,000 53.5 - - ma/kg 22.1L[26.21] 20.5 415 46.7 18.4 38.6
Iron 55,000 720,000 50,962 - - ma/kg 22,600 J [22,200 J] 31,700 24,800 14,500 28,000 26,700
Lead 400 750 26.8 - - mg/kg 159 [132] 146 3,500 2,200 55.4 199
Magnesium -- - - -- - - mag/kg 2,570J[7,410J] 1,820 19,000 7,930 28,300 26,000
Manganese 1,800 23,000 2,543 - - mg/kg 204 J [201 J] 215 334 319 208 156
Mercury 6.7 28 0.13 - - mag/kg 0.0700 J [0.0600 J] 0.100 0.0480 0.0510 NA NA
Nickel 1,600 20,000 62.8 - - mg/kg 10.3[9.19] 14.3 13.1 10.0 13.8 17.3
Potassium -- - - -- - - mag/kg 999 [901] 655 1,530 899 2,060 2,310
Selenium 390 5,100 -- -- mg/kg <1.21L[<1.21L] 0.840J <0.550 <0.520 NA NA
Silver 390 5,100 -- - - mg/kg <1.21 [<1.21] <0.120 <0.110 <0.110 NA NA
Sodium -- -- -- -- mg/kg 15.0 B[19.0 B] 79.9B <560 345B NA NA
Thallium 5.1 66 211 - - mag/kg 0.180 J[0.170 J] <0.360 <0.340 <0.320 0.200 0.200
Vanadium [l] 390 5,200 108 - - mg/kg 40.6 J[39.5]] 55.8 46.3 29.0 64.6 70.0
Zinc 23,000 310,000 202 - - mg/kg 473 J [405 J] 208 4,220 2,630 294 1,210
Inorganics-TCLP
Arsenic - - - - - - 5.0 mg/L NA NA NA NA NA NA
Barium - - - - - - 100 mg/L NA NA NA NA NA NA
Cadmium -- - - -- 1.0 mg/L NA NA NA NA NA NA
Chromium [K] - - - - - - 5.0 mg/L NA NA NA NA NA NA
Lead -- - - -- 5.0 mg/L NA NA NA NA NA NA
Selenium == == - - 1.0 mg/L NA NA NA NA NA NA
Silver - - - - - - 5.0 mg/L NA NA NA NA NA NA
Miscellaneous
Percent Solids -- - - -- - - % NA 81 87 82 NA NA
pH == == - - - - pH Units NA NA NA NA NA NA
Total Organic Carbon - - - - - - - - mg/kg NA NA NA NA NA NA

Notes
[a]
[b]
fc]
[d]
[e]
[fl
[a]
[h]
[il
il
Iy
Ul
B (Inorganics)
B (Organics)

RSL unavailable; RSL for Total HoCDD used as a surrogate.
RSL unavailable; RSL for Total HpCDF used as a surrogate.
RSL unavailable; RSL for Total HXCDD used as a surrogate.
RSL unavailable; RSL for Total HXCDF used as a surrogate.
RSL unavailable; RSL for Total PeCDD used as a surrogate.
RSL unavailable; RSL for Endosulfan used as a surrogate.
RSL unavailable; RSL for Endrin used as a surrogate.

RSL unavailable; RSL for Acenaphthalene used as a surrogate.
RSL unavailable; RSL for Pyrene used as a surrogate.

RSL unavailable; RSL for Anthracene used as a surrogate.
RSL for Chromium VI (particulates).

RSL for Vanadium and compounds.

Constituent concentration quanitified as estimated.
Constituent was detected in the associated method blank.
Constituent concentration quanitified as estimated.
Estimated concentration bias high.

Estimated concentration bias low.

Constituent concentration rejected.

Not Analyzed.

Not Detected (no detection limit given).

Highlighted cell indicates constituent concentration exceeds Soil RSL (Residential).

Highlighted cell indicates constituent concentration exceeds Soil RSL (Industrial).

Bolded value indicates constituent concentration exceeds 95% UTLs developed for faci

6.4

Highlighted cell indicates constituent concentration exceeds TCLP standard.

Note: Inorganics Facility-Wide

Background Point Estimate taken from Facility-Wide

Background Study Report, IT Corporation, 2001.
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Appendix B
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Table B-2

XRF Field Screening Results, Northern Burning Ground
New River Unit, Radford Army Ammunition Plant, Radford Virginia

XRF Lead XRF Lead XRF Lead XRF Lead XRF Lead XRF Lead
Concentration Concentration Concentration Concentration Concentration Concentration
Row ID Sample_ID (mg/kg) Row ID Sample_ID (mg/kg) Row ID Sample_ID (mg/kg) Row ID Sample_ID (mg/kg) Row ID Sample_ID (mg/kg) Row ID Sample_ID (mg/kg)
Row 2N 2NOW 2900| [Row 3S 3510w 82.1| |Row 6S (cont'd) |6S7E 329 |Row 10S 10S0W 300 |Row 12S (cont'd) [12S3E 81.1| |Row 17S (cont'd) [17S17W 298
2N1E 295 3S11E 550 6S8E 133 10S10W 244 12S3W 119 17S18W 185
2N1W 408 3511w 116 6S8W 382 10S11wW 69.3 12S4E 170 17S19W 243
2N2E 160 3S12E 83.7 6S9E 94.6 10S16W 121 12S4W 102 17S20W 210
2N2W 281 3S12wW 117 6S9W 72.1 10S17W 98.4 12S5wW 137 17S21W 148
2N3E 137 3S15W 93 Row 7S 7S10W 110 10S18wW 124 12S6E 91.6 Row 18S 18S12W 121
2N4AW 136 3S1W 3890 7S12W 89.8 10S19W 160 12S6W 244 18S14W 146
2N5W 339 3S7E 218 7S15W 105 10S1E 243 12S9wW 178 18S15W 90.5
2N6W 179 3S8E 223 7S17W 120 10S1W 92.9 Row 13S 13S10W 113 18S16W 122
2N7W 152 3S9E 264 7S4E 180 10S20W 268 13S11wW 70.7 18S17W 153
2N8W 140 3S9W 372 7S5E 185 10S2E 174 13S512wW 380 18S18W 81.9
2N9wW 118 Row 4S 4S10E 715 7S6E 346 10S2w 125 13S13w 354 18S19W 117
Row 1N IN11W 126 4S10W 234 7STE 225 10S3wW 221 13S14W 200 18S20W 70.5
IN14W 83.2 4S11E 161 7S8E 190 10S4E 90.9 13S15W 125 18S21W 93.5
IN1E 1040 4S11W 340 7S9E 144 10S4wW 336 13S17wW 80.6 19S17W 148
IN1IW 1930 AS12E 110 Row 8S 8S17W 80.4 10S5E 165 13S18W 112
1N3E 86.6 4512W 51.8 8S19W 102 10S5W 392 13S3E 118
1N4AW 308 4513w 95 8S1E 2630 10S6W 162 13S4E 62.6
INSE 70.2 4S14W 68.8 8S21W 216 10S7E 330 13S4W 81.1
IN7W 558 4S15W 85.1 8S22W 128 10S7W 264 13S5E 82.4
1IN8W 238 AS1E 177 8S2E 283 10S8E 254 13S5W 76.1
1NOW 305 4S1W 3420 8S2W 1400 10S8W 243 13S6W 69.3
Row 0O 0S11W 124 AS9E 130 8S4E 266 10S9E 105 13S7W 94.1
0S13wW 834 4S9W 471 8S4W 247 10S9wW 510 13S8W 81.9
0S1E 2660| [Row 5S 5S10E 139 8S5E 784 |Row 11S 11S0W 64 13S9W 215
0S1W 2630 5S10W 207 8S6E 226 11S10W 95.4| [Row 14S 14S10W 78.6
0S3E 476 5S11E 130 8S6W 850 11S11W 246 14S11W 954
0S4E 214 5S11W 205 8S7E 425 11S12wW 110 14S12W 245
0S5E 90.8 5S12E 85.6 8S8E 242 11S13wW 159 14S13W 106
0S8W 205 5S12W 218 8S8W 689 11S16W 144 14514W 102
0S9OW 126 5S13wW 198 8S9E 140 11S17wW 188 14S15W 105
Row 1S 1S10E 145 5S14W 159 8SOW 269 11s18wW 182 14S8W 80.8
1siow 164 5S15W 75 Row 9S 9SOW 11000 11S1E 59.7 14S9W 79.9
1S12wW 76.2 5S16W 72.3 9S10W 94.4 11S2wW 76.8 Row 15S 15S11W 115
1S1wW 5430 5S1E 692 9S18W 59.4 11S3E 96.8 15S12wW 137
1S4W 1420 5S1W 1020 9S19W 145 11S4E 327 15S13W 136
1S5E 1210 5S3E 685 9S1E 1490 11S4W 369 15S14W 144
1S7E 228 5S5E 299 9S1W 115 11S5E 264 15S15W 82.6
1S8E 126 5S7E 312 9S20W 211 11S5W 285 15516W 90.3
1S9wW 188 5S8E 85.1 9S21W 110 11S6E 75.3 15S18wW 147
Row 2S 2S10E 130 5S8W 2990 9S22W 134 11S6W 251 15S19W 79.7
2S10W 168 5S9E 122 9S2E 118 11S7E 90.1 15S21wW 76.1
2S11E 132 5S9wW 274 9S2wW 149 11S7W 172 Row 16S 16S12wW 147
2S13E 89.5 Row 6S 6S10W 70.7 9S3W 181 11S8E 113 16S14W 159
2S14W 140 6S12W 93.6 9S4E 207 11S8W 134 16S16W 217
2S1E 2130 6S13W 208 9S4W 149 11S9E 68.4 16S17W 166
2S1W 1690 6S14W 181 9S5E 236 11S9wW 402 16S19W 199
2S5E 2350 6S15W 89 9S5W 173| [Row 12S 12S10W 418 16S20W 57
2S7E 255 6S17W 63.3 9S6E 196 12S11W 275 16S20W 240
2S7TW 300 6S1E 538 9S6W 209 12S12wW 304 16S21W 119
2S8E 329 6S1W 499 9S7W 323 12S13W 541 Row 17S 17S12W 82.3
2S8W 450 6S2E 889 9S8E 1820 12S14W 123 17S13W 263
2S9E 72.7 6S3E 185 9S8W 284 12S15W 138 17S14W 286
2S9W 314 6S6E 314 9S9E 128 12S17W 107 17S15W 151
9S9W 301 12S19W 180 17S16W 129




Appendix C
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Table 1: Emergency Contact List

Emergency Contact

Phone Number

Local Police - Dublin Police Department

410-674-5167

Local Ambulance

911 (if appropriate)

Radford Army Ammunition Plant Fire
Department

540.639.7323

Local Fire Department

911 (from cell phone); 9911 (from plant phone)

New River Unit Security Post

540.674.4988

Local Hospital (Carilion New River Valley
Medical Center)

540.731.2000

Poison Control

800.332.3073

National Response Center (all spills in
reportable quantities)

800.424.8802

U.S Coast Guard (spills to water)

800.424.8802

ARCADIS Project Manager - Diane Wisbeck

410.987.0032 (office); 410.963.0050 (cell)

ARCADIS Site Manager - Chris Kalinowski

919.854.1282 (office); 919.656.7731 (cell)

ARCADIS H&S Manager - Chuck Webster

315.671.9297

Client Contact - James McKenna

540.731.5782

Client Contact - Jerry Redder

540.639.7536 (office); 540.239.2990 (cell)

Client Contact - Matt Alberts

540.639.8722 (office); 540.230.3294 (cell)

Emergency Coordinator - Diane Wisbeck

410.987.0032 (office); 410.963.0050 (cell)

Emergency Notification Procedure for Project:

Step 1: Field Personnel must contact Chuck Webster or Diane Wisbeck.
Step 2: Diane Wisbheck will contact Site Manager and Client Contacts
Step 3: If field personnel cannot locate Diane Wisbeck or Chuck Webster, then field personnel may contact client contacts

In the event of a medical emergency, field personnel will call 911 and then the RAAP Fire Department




Route to Hospital from Radford Army Ammunition Plant — New River Unit,

Dublin Virginia

1. From Front Gate of RAAP-NRU take LEFT on Bagging Plant Road. Go 1.7 miles.

2. Turn LEFT on Cleburne Blvd/VA-100S. Go 1.2 miles.

3. Turn LEFT to merge onto I-81N. Go 10.4 miles.

4. Take Exit 109 for Radford (Tyler Road). Go 0.3 miles.

5. Take RIGHT on Tyler Road. Go 0.4 miles.

6. Turn LEFT at Lamb Circle.

7. End at 2900 Lamb Circle, Carilion New River Valley Medical Center
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Primary Health Hazards

Northern Burning Ground Removal Action

The two primary constituents of concern (COCs) at the Radford-NRU Northern Burning Ground (NBG)
are lead and chromium in surface soil. The presence of these two COCs in surface soil is the driver for

the removal action being conducted at the site.

The following table provides chemical hazard information for the identified COCs.

Substance Routes of Symptoms of Treatment 8-hrTWA IDLH (NIOSH)
Entry Exposure
Chromium Inhalation Irritates skin Remove to 0.5 mg/m’ 25 mg/m?
Ingestion and eyes fresh air if
inhaled; flush
eyes and skin
with water
Lead Inhalation Irritates skin Remove to 0.05 mg/m3 100 mg/m3
Ingestion and eyes, fresh air if
hypotension, inhaled; flush
weakness, eyes and skin
anemia, kidney with water
disease

Precautions to minimize exposure:

e PPE including safety glasses, boots, long pants, long sleeve shirts, gloves to be worn while on-
site to minimize dermal contact. Tyvek suits also available to minimize soil contact with

clothing.

e No eating or drinking while in the work zones. Wash hands with soap and water prior to eating

or drinking off-site.

e Dust monitor will be utilized to evaluate particulates in breathing air. If necessary, the
excavation will be watered to minimize dust generation. Dust masks will also be worn during

the excavation activities.




Loss Prevention Page 1 of 2

) ARCADIS JOB SAFETY ANALYSIS

SECTION 1

JSA Type:

gz Fleld Work
3SA No: 115A001406
;

Date: ;4/11/2008
Work Type: E Environmental - Decontamination of Small Sampling Equipment

Work Activity: ;iDecontamination of Fietd Equipment

GPOBRAAPCO00 - AEC/ RADFORD ARMY AMMUNITION PLANT PBC (AEC/

Project No.: {/ o ARFORD ARMY AMMUNITION PLANT PBC)

SECTION 2

Development Team §PitnTitl _7 .

SECTION 3
T Wmmmmmmw s 3 o e il
e e fr O@NLIAL Hazard.... g e b N §§SOP
Job Steps () §Critlcal Action(s) §E Reference
Beunummemes oot
Sltuate decontammatmn area in a
Selection of location designated by the site
appropriate supervisor or health and safety
Prepare decontamination supervisor; check the
decontamination area i area; site hazards; decontamination area for uneven
back strains; slips, surfaces. Utilize appropriate PPE
frips, and fails including work boots and leather
] s work gloves,
i o e e
H gPerform decontamination activities

iin an area designed to prevent
Ingestlon inhalation, ;spi!lage or leakage of

Decontamination of

small, non- and absorption of idecontamination fiulds. Utitize
disposahble, sampling i decontamination kL appropriate PPE. Handle equipment
equipment (e.q., fluids; slips, trips, u carefully using correct bending and
parastaltic pump, and fails; hand, eye, flifting techniques. Use proper

YSI, submersible and foot injuries s decontamination techniques as per
pump, turbidy meter, i (cuts); lifting gthe sampling task. Use caution if
hand auger, trowels, §hazards; sprains and j;watking on wet plastic sheeting.
ete.) strains i Establish decontamination

' boundaries to keep unauthorized
Epersonnel away from area.

éPerform decontamination activities
fin an area designed to prevent
gspillage or leakage of
idecontamination fluids. Utilize
iappropriate PPE with a splash
shield. Handle equipment carefully
= using correct bending and lifting

i technigques. Use proper

4 decontamination techniques as per

Ingesticn, inhalation, §
and absarption of
decontamination

Decontamination of fluids; slips, trips,

large sampling and falls; hand, eye, 3 ] j
b Hthe sampling task. Use caution while
equipment ?gfltsf;o::];tr;ljnurtes §working with high pressure washing
hazarc,:ls- s Eains and t equipment inciuding avoiding the
strains P 5P i hot surfaces of steam cleaners and

fwater jet blast of sprayers. Use
caution if walking on wet plastic
sheeting. Establish decontamination
boundaries to keep unauthorized
personnel away from area.

it

http://cfmxintranetlive/cfusion/i/BBLRedirect.cfm?Template=//internal_custom_code//bbil... 4/14/2008



Loss Prevention

Utllize nitrile gloves. Handle
jequipment and containers carefully.

Collection of Spillage of .
. I Material Safety Data Sheets,
;::E;:;;tammatmn gﬁti:ccla;tammatson absorbent materials, an eye wash
station, and a first aid kit will be
available.
i
SECTION 4

Personal Protective Equipment (PPE):

Hard Hat

Level D

Safety Glasses

Safety Shoes

Protective Gloves - nitrile, leather
T e e b L

ANSI Level IT Vest
Sunscreen
Insect repellant

First Aid Kit

Required and/er Recommended Equipment and Supplies:

Company identification card and FRA Training card must be kept on site at all times
CSXT Contractor handbook must be kept on site at all times

D1 water, Isopropyl alcohel, Water/Liguinox mixture

2-way radiofcell phones

_#Rain gear/ inclement weather clothing

Initial - In Progress - 04/14/2008 12:06 PM EST

Page 2 0f 2
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Loss Prevention

ARCADIS

SECTION 1

JOB SAFETY ANALYSI{S

T,

7 JSA Ty %W;le]d Work

JSA No: E%JSAOO 1405

Date: [14/11/2008

Work Type_:mgqunvironmental - Decontamination of Large Equipment

Work Activity: g{

sGPOSRAAPCOOO - AEC/ RADFORD ARMY AMMUNITION PLANT PBC (AEC/

Project No-: H RADFORD ARMY AMMUNITION PLANT PEC)

SECTION 2

Development Team

5 Position/Title §

PC | Reviewed By _

| Date |

[

J6B Steps

Lz

..}{ Potential Hazard .. .

ECI‘ItIC&lACtIOﬂ(S) S

Inhaigtion and
absorption of decon

Decontamination
procedures will be

implemented for al} fluids,

non-disposal slips/trips/falls,
equipment (e.g., hand/eye/foot
Macro core sampler, #injuries (cuts), lifting
hand troweils, hazards

splitspoons, ete.). (sprains/strains}.

i Utilize appropriate PPE. Handle

equipment carefully. Use proper
”decontamination techniques as per
ithe sampling task ( soil, surface

water, groundwater investigations ).
i Use squirt botties instead of spray
tbottles to eliminate mists from
solvents, Use caution if walking on
wet plastic sheeting and establish
decontamination boundaries to keep
unauthorized persocnnel away from
area.

o T oo A e e A AT OV

Inhalation and
absorption of wash

N fluids
Decontamination of PN
’ slips/trips/falls,
I\?;'giiizgmpment and hand/eye/foot
' injuries (cuts}, lifting
hazards

(spralns/strains).

|

Utilize appropriate PPE with splash
shield. Handle equipment carefully.
Use proper decontamination
technigues as per the sampling task.
Caution using high pressure washing
equipment and steam cleaners with
the hot surfaces and water jet blast
of sprayer. Check decon. area for
uneven surfaces and keep eye
contact with drivers when moving
:vehicles in and out of the decon.
ipad. Use caution If walking on wet
plastic sheeting and establish
decontamination boundaries to keep
unauthorized personnel away from
area.

st s B s

http://cfmxintranetlive/cfusion/i/BBLRedirect.cfm?Template=//internal_custom_code//bbli...
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SECTION 4
Personal Protective E:uipment (PPE):
ﬂi[.,d Hat "
level D

e S AR e s e

Protective Gloves - Type depen eclfic re

Safety Glasses
1 Safety Shoes

acecmsiin

et

quirements

Required and/or Recommended Eguigrﬁent and Supplies:

Initial - In Progress - 04/14/2008 12:03 PM EST
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Loss Prevention

ARCADIS

Page 1 of 2

JOB SAFETY ANALYSIS

§ SECTION 1

3
% JSA Type: gg Fleld Work
: 3SA No: [115A001404

Date: g 471172008

¥

Work Type: ES Environmentai - Excavation

Work Activity: zg Excavation and Trenching

Project No.:

GPOSRAAPCO00 - AEC/ RADFORD ARMY AMMUNITION PLANT PBC (AEC/
RADFORD ARMY AMMUNITION PLANT PBC)

SECTION 2

it position/Title

: Reviewed By

EPosition/Title

Develupmenteam i e i
H . %
______mw_jgmm n EW
| | I
SECTION 3
’ :Job”stép's" E‘Potentlal Hazard(s) '%Critical Action(s) 0 JE:OE
_ H : ... EReference
E w%mmmmmm s i =

Evaluate work i
area priorto &

underground utllities can

Follow the ARCADIS Utility Location
H&S Procedure, and complete the
Underground/Overhead Utilities
Checklist. Use local site contacts to

ARCHSFS019

2
Ewmm;mm*mé
; 3

|
|

:damaged equipment,

Start up could cause an incident if

excavation "

equipment %the eguipment were to
quip ’ malfunction during work

s activities,
§ Exacavators, dump
trucks and support
rvehictes can cause
Traffi ntrol i .
affic contro congestion on work
i sites, which couid cause
»;%rnotor vehicle accidents

i
i
g:?::?t?on tbe encountered during E
activities and excavation activities
identify gcausing injury to g
overhead and jjPersennel and/or jassist with utility location.
underground gda;nage torteqmpment :
" sand property.
utility. ] g
#
Malfunctioning or %

Requlre the subcontractor to conduct
tia safety inspecticn of all heavy

‘ equipment prior to use each day.

Review pertinent operating

information with the subcontractor

(t.e. hand signals, site traffic flow,

equnpment kill switches, etc.)

‘ Develop a trafﬂc control plan for the
iisite and inform operators/drivers the
gappropriate enter/egress routes for
ithe site. Review emergency action
§plans In the event vehicles need to

-1 leave the site quickiy

|
|

R R R R SRR

.
R R o sy

SRR §

Slip, trip and fall hazards

can arise from

tockpi!ing of soil,
staging of construction
materials and general
housekeeping of tools
and equipment.
itExposure to COCs can
occur during excavation
of impacted soils.
Excavation/trench side
walls can collapse.
:Heavy equipment
hazards from pinch

Excavation of
soils

o Wwwwwm%wwwwwwmwwwu

4

http://cfmxintranetlive/cfusion/t/BBLRedirect.cfm?Template=//internal_custom_code//bbll...

s =Maintain work area to minimize
cluiter near the excavation inciuding
placing excavated material several
feet away from the edge of the i

texcavation. Maintain a 3 foot distance §

{from the edge of the excavation. -

%Excavations or trenchs should not be
entered unless side wall protection is

in place and/or it has been certified

as safe by a competent person. If
possible perform task remotely
without entering the excavation. -

Conduct daity excavation inspections
and after significant weather events.
-Backfifl trenches as soon as possible
and fence off any excavation not

e b

4/14/2008



Loss Prevention

T e

points on equipment,
swinging arms of
backhoes, and moving
equipment can strike
employees causing
injury.

T ——_—

£
backfilled at the end of the work day. §

-Maintain distance from excavation
equipment in excess of the swing
radious. Mo personnel are permitted
to stand underneath suspended

fpads. Maintain eye contact with
Eequipment operators.

R e e VA DT P R

é

1

e

T y—1

.z
|

SECTION 4

Hearing Protection

Personal Protective Equipment (PPE):
T A R S

R e

~fLevel.D...

orange traffic safety vest
St M AR RN

Safety Glasses

ey ot
C RO e R T P e

L s

Safety Shoes

R:

i nd/or Recammended E

ipment and

jies:

Initial - In Progress - 04/14/2008 11:59 AM EST

Page 2 of 2

http://cfmxintranetlive/cfusion/i/BBLRedirect.cfm?Tcmp1ate=//intemai_custom_code//bb]1... 4/14/2008



Job Loss Analysis

General

S —
Client Name JU'S. ARMY ENVIRONMENTAL CENTER
P—
JSA ID 1129
Job Name Construction-Heavy equipment operation

Task Description

Heavy Equipment Operation for Soil Excavation

Project Number GPOSRAAPANBG

E— —
Project Name RAAP-044 NBG INTERIM REMOVAL ACTION

FIC Name
Project Manager

Status Name

TALELE, TUSHAR

—
\WISBECK, DIANE

I(?%) Completed

Cretaion Date T1/12/2000 08:44:30 AM

User Roles

Role Employee Due Date Completed Approve Supervisor Active
Created By Kalinowski, Christopher 12/3/2009 11/12/2009 Bertz, Charles True
Job Steps

Potential Hazard Critical Action HSP Reference

Job  Job Step Description

Step

1fLoading and Unloading
Equipment from transport
vehicles.

FHSHB Section IV (E);
ARCHSF019, FHSHB Section
11(MM)

1 Stake or impact hazards from
moving equipment

Stand clear of equipment loading or
unloading form transport vehicles

Ensure any ramps used are rated for JFHSHB Section IV (E);

weight and properly placed and secure JARCHSF019, FHSHB Section
prior to moving equipment across, 1H(MM)

ensure trailers being loaded or
unloaded are properly secured against
movement.

Plan position of transport vehicle to FHSHB Section IV (-E);
maintain safe distance (>20 ft) from all JARCHSFO019, FHSHB Section
overhead lines and structures, Use 11(MM)

spotters since operator focus may be

on vehicle alignment with ramps or
other ground level distractions.

2 Equipment damage from
improper removal or placement
on vehicle

3 Overhead utility contact for
equipment with booms or
extensions

FHSHB Section IV (E);
ARCHSFO019, FHSHB Section
HI(MM)

4 Ascending/Descending
equipment cab.

Do not hurry through task, wear
footwear with good tread and ankle
support, maintain 3 points of contact
while accessing or egress equipment,
no jumping off trailers or truck beds.

1 Pinch hazards to hands Wear gloves appropriate for hazard
while maintaining dexterity. Keep handj
in field of vision and watch for and
keep hands clear of obvious hazards
like door or cover closures. Do not
hurry during the removal or placement

of covers or equipment components.

5|Pre-operation inspection

2 Head injury from striking Wear hard hat, stay focused on
equipment covers or components  surroundings, avoid standing or raising
up suddenly especially if door cover is
overhead.




Job

Step

ﬂ

Job Step Description

Equipment operation

Potential Hazard

3 Exposure to engine fluids or
lubricants

4 Awkward body positions and
twisting

5 Entanglement in equipment
components.

1 Strike or impact hazards with
other workers, equipment or
structures.

2 Utility contact (subsurface or
above ground)

3 Rollovers on slopes or from
improper usage

4 Noise from engine or work
activity

5 Slips and falls from accessing or
egress from equipment

6 Exposure to tools and metal
edges and damaged metal
resulting in cuts lacerations to
hands during maintenance

7 Pinch/crush hazards to hands
from doors or covers

Critical Action

Wear protective gloves, ensure MSDS
is available for engine fluids and
lubricants, promptly wash exposed
skin, contact WorkCare immediately
for any situation where diesel is
injected under the skin.

HSP Reference

Page 2 of 4

Plan inspection activity and do not
hurry through task, stretch before
crawling or squatting. Avoid
overreaching.

Do not circumvent protective guards or
shields, ensure equipment is not
operational (LOTO if necessary) when
accessing engine compartment if
intrusion required.

Keep eyes moving and watch for
unanticipated worker movement. Keep|
workers 15 ft from any extendable area
of the equipment, Maintain 360
degrees of awareness and ensure
adequate communication method with
other workers. All workers to know
emergency STOP hand signals. all
back up alarms to be functional.

Follow utility clearance procedure prior
to any intrusive work with equipment.
Immediately stop work if any unusual
or unanticipated condition
encountered.

Follow equipment manufacturer

instructions for use on slopes or load
capacities, wear seatbelt at all times,
Ensure all outriggers, if equipped are
properly deployed on stable surface.

Wear hearing protection as required,
keep equipment well maintained.

Maintain 3 points of contact when
access or egress equipment, keep any
ladder or steps on equipment clean
and dry to extent practical, ensure
equipment doors, if present, are in
good working order.

Wear protective gloves that allow for
good dexterity. Mitigate sharp surfaces
to extent practical.

wear gloves appropriate for hazard
while maintaining dexterity, Watch for
and keep hands clear of obvious
hazards like door or cover closures. Do
not hurry during the removal or
placement of covers or equipment
components.




Job  Job Step Description

Step

ZMaintenance

ail

equipment

\Working in proximity to heavy

Potential Hazard

8 Contact stress to knees and
hands

1 Awkward body positions and
twisting

2 Excessive force turning bolts or
lifting heavy components,
decontamination activities.

3 Contact with engine fluids or
lubricants

4 Flying debris during gross
decontamination or cleaning
activities

5 Entanglement in equipment
components.

6 Exposure of hands and arms to
hot engine components

7 Struck by moving equipment or
boom extensions

1 Equipment damage from moving
equipment

Critical Action HSP Reference

Use padding or knee pads if kneeling
on hard surfaces for an extended
period of time. Avoid placing weight on
hands for extended periods of time.

Page 3 of 4

Plan inspection activity and do not
hurry through task, stretch before
crawling or squatting. Avoid
overreaching.

Use automated methods to loosen
tight bolts, do not use excessive force
or torque when using hand tools. Do
not use "cheater bars"

Wear protective gloves, ensure MSDS
is available for engine fluids and
lubricants, promptly wash exposed
skin, contact WorkCare immediately
for any situation where diesel is
injected under the skin.

Wear adequate eye and face
protection when removing soils or solid
media form tracks, buckets, or other
component of equipment using
pressure washer.

Do not circumvent protective guards or
shields, ensure equipment is not
operational (LOTO if necessary) when
accessing engine compartment if
intrusion required.

Take the time to allow the engine to
cool, wear protective gloves and
forearm protection.

Keep at least 15 ft from any extendable
area of the equipment, if entering
within 15 ft, establish and maintain
contact with equipment operator, ear
high visibility clothing or work vest.

Keep other equipment not required for
work outside of heavy equipment work
area in all directions. Flag or mark
with high visibility markings, cones,
etc., any required equipment near the
ground

Noise hazards from equipment
operation

\Wear hearing protection and increase
distance if work activity permits.

Personal Protective Equipment

Personal Protective Equipment

Description Required

Eye Protection safety glasses Required
Foot Protection [Isteel-toe boots Required
Hand Protection work gloves (specify type) Required
Head Protection fhard hat Required
Hearing Protection ear plugs Ias needed Recommended

Supplies
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Description Required

Miscellaneous fire extinguisher

Miscellaneous ffirst aid kit
eye wash (specify type)

I Required
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Job Loss Analysis

General

Client Name JU'STARMY ENVIRONMENTAL CENTER

JSA ID 1134

Task Description Silt Fence Installation
[Project Number GPOBRAAPANBG
IProject Name IRAAP-044 NBG INTERIM REMOVAL ACTION
IPIC Name TALELE, TUSHAR
IProject Manager WISBECK, DIANE

Status Name 1(3) Completed

Cretaion Date 11/12/2009 08:56:20 AM

User Roles

Role Employee Due Date Completed Approve Supervisor Active
Created By Kalinowski, Christopher 12/3/2009 11/12/2009 Bertz, Charles True
Job Steps

Job  Job Step Description Potential Hazard Critical Action HSP Reference
Step

1fSurvey Area on Proposed 1/ Tripping can occur from uneven | Identify and control any trip hazards. Employee Field H&S Handbook;
Installation of Fencing and Posts walking/working surfaces Setup work area with least interference JUtility Location (ARCHSFS019);
to public and surrounding activities. H&S Procedure ARCHSFS017

2 Underground utilities can be hit | Follow utility locate H&S Policy Employee Eeld H&S Handbook;
when doing intrusive work Utility Location (ARCHSFS019);
H&S Procedure ARCHSFS017
3 Staff can be hit by vehicular Wear Class Il traffic vest when working EEmployee Eeld H&S Handbook;
traffic, and pedestrians can enter ' proximal to vehicular traffic. Use traffic jUtility Location (ARCHSFS019);
work area cones to keep pedestrians away. H&S Procedure ARCHSFS017
2|Fence Post Installation 1/ Injury can occur when using hand ' Always inspect hand tools prior to
and power tools starting task. Wear leather work

gloves. Use GFCls for any power
tools. Do not use in wet work areas.

2 Rotating parts on gas powered | A two person operated machine is
augers can cause bodily injury,  preferred for better stability. Keep all

and this equipment can be unnecessary staff clear of augering.
unstable to operate. Do not wear loose clothing or jewelry

3 Fuel spills can occur with Use approved gas cans for all refueling
refueling equipment of equipment. Allow ample time for

motor to cool before refueling.

4 Sharp edges can cause cuts, and ' Always secure the equipment when
equipment has pinch point transporting them in vehicles with
hazards ratchet straps. Use heavy work gloves

while handling and team lift when
moving equipment.

5 Mixing and pouring concrete can 'Wear safety glasses or goggles.
generate dust




3|Si|t Fence Installation - Manual

4|Si|t Fence Installation - Powered
Equipment

1 Muscle strains can occur from
heavy lifting of materials, or when
pounding stakes.

2 Hands can be cut from splinters
on stakes

3 Excessive noise can be
generated when pounding in
stakes.

4 Hand injury can occur when
pounding stakes, or surrounding
staff can be hit.

1 Powered equipment can pull in or
strike body parts causing injury

2 Fuel spills can occur with
refueling equipment

3/ Use of powered and pressurized
tools can cause flying parts or
hand injuries.

Team lift rolls of silts fence off trucks or
trailers. Take breaks when using slide
hammer (fence post driver) to drive
stakes into ground. Muscles can cramp
easily from use of this tool. Stretch
muscles as necessary. Keep back
straight while lifting hammer as well.

Wear leather work gloves.

Use hearing protection as necessary.

Make sure surrounding is clear, and
keep in communication with staff. Use
the right tool for the job, and wear
leather work gloves. When using
hammer, keep hands clear of post top.
If hands are needed to hold stake to
get it started, use heavy type work
gloves.

Do not stand in front of powered
equipment as it sets the silt fence in
the ground. Stand where operator can
see you and where you can see the
line of silt fence being installed. Stay in
communication with the equipment
operator.

Use approved gas cans for all refueling
of equipment. Allow ample time for
motor to cool before refueling.

If using air stapler to connect silt fence
to stakes, make sure to keep hands
clear during use of stapler. During
travel to next stake, keep air stapler
pointed away from body and toward the
ground.

Page 2 of 2

Personal Protective Equipment

Personal Protective Equipment

safety glasses

lboots

Foot Protection

Hand Protection

Yhard hat

Hearing Protection ear plugs

work gloves (specify type)

Description

steel toe

leather work gloves

Required

Miscellaneous PPE

o
traffic vest--Class Il or IlI

when working proximal to traffic

Recommended

Supplies

Description

Personal eye wash (specify type)

Required

 —
Traffic Control Itraffic cones




Job Loss Analysis

General

IClient Name

I —
rU.S. ARMY ENVIRONMENTAL CENTER

JSA ID

1131

Job Name

llGeneral Industry-Site clearing (tree/brush/vegetation) removal

Task Description

- —
Site Clearing Prior to Excavation

Project Number

—
GPO8SRAAP4NBG

Project Name

E— —
RAAP-044 NBG INTERIM REMOVAL ACTION

PIC Name

TALELE, TUSHAR

Project Manager

WISBECK, DIANE

Status Name

o~
[(3) Completed

11/12/2009 08:54:05 AM

Page 1 of 3

ICretaion Date

User Roles

Role Employee Due Date Completed Approve  Supervisor Active
Created By Kalinowski, Christopher 12/3/2009 11/12/2009 Bertz, Charles True
Job Steps

Job Potential Hazard Critical Action HSP Reference

Step

Job Step Description

1fimproperly maintained tools and fMaintain tools and equipment
equipment increase risk for injury Jaccording to manufacturer

to workers using tools/equipment frecommendations, including proper
oiling and inspection of tool/equipment.
Ensure cutting blades are sharp.

1fPrepping equipment for clearing

2J|Cuts to hands, fingers, forearms JWear protective gloves suitable for the
from sharpening tool/equipment jtool/device being sharpened, use

blades proper sharpening techniques and do
not hurry through the sharpening
process.
3l|Falls accessing from egressing JAlways use 3 points of contact when

from large equipment like
tractors or bulldozers

access/egressing large heavy
equipment. Never attempt to
access/egress form moving
equipment, wear footwear with good
anti-slip tread and ankle support, keep
mud off of stepping surfaces. Promptly
affix seatbelt when sitting in seat.

4Fxposure to fuel during refueling fWear protective gloves during
activities refueling activities, avoid breathing fuell
vapors by standing in up wind position
when practical, promptly wash
exposed skin or clothing.

Clearing large brush/trees with 1fStruck by vegetation under Stand at least 100 ft from clearing
heavy equipment ltension during clearing activity. Keep unnecessary workers
away from clearing activity in all
directions.

—nll
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ZTrip fall hazards on uneven
9

round surfaces

Plan route and avoid walking over
down trees and into vegetation where
ground surface can not be seen. Wear
footwear with good tread and ankle
support, don't carry tools in a manner
that can obstruct vision of ground

]

Slip or trip on muddy or sloped
surfaces

Plan route, wear footwear as above,
keep hands out of pockets to balance
and brace falls,

i

Contact with poisonous or
physically damaging plants

Identify and avoid contact, if brush
containing poisonous plants being
burned, do not stand down wind and
inhale smoke, wear long pants and
long sleeve shirt, in heavy briar
infested areas requiring walking, wear
briar chaps.

§|

Contact with poisonous or biting
insects

\Watch for and avoid hazardous
insects, keep cab doors closed, if
equipped, to reduce exposure
potential.

i

Struck by famng trees or large
brush

Keep clear of planned fall direction,
assume tree can fall in any direction
and keep clear in all fall directions

W

—

Clearing large brush/trees with
hand tools/chainsaws

Cuts to arms, legs, hands from
cutting tools or chainsaw

\Wear protective gloves. When using
chainsaw, using chainsaw chaps and
helmet equipped with face shield.
\When using manual tools cut away
form body, maintain large distance
between workers using hand tools or
chainsaw. When using chainsaws,
don't reach over running saw, saw
over head height, use saw in low
visibility situations, use chainsaws on
fladders or use one handed.

Physical stresses from repetitive
motion or excessive push/pulling
during clearing

Use job or task rotation or frequent
rest breaks. Don't use excessive force
pulling or pushing on vegetation.

3

Scrapes, cuts to skin from
vegetation

\Wear protective gloves, long pants
and long sleeve shirt. Wear briar
chaps in thorny vegetation.

T4

4TNoise form chainsaws

\Wear hearing protection, keep
unnecessary workers away form
sawing activity

Clearing small brush/tall grass
with mowers/bush hogs

Struck by flying debris form
mowing activity

Keep unnecessary worker 100 ft form
mowing activities

N

Foot hazards from slipping into
cutting blades using walk behind
mowers

Do not remove and promptly repair
guards that reduce potential for foot
entry into blade housing of mowers.
Plan mowing to reduce situations that
increase risk of foot slippage towards
mower housing, wear steel toe boots
with good tread

?TNoise from mowing activitie

\Wear hearing protection
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ErUsing wood chippers Struck by debris being chipped orfiStand clear of material being drawn

chips emanating form the chipperfjinto the chipper, stand to the side of
the chipper table during vegetation
entry. Maintain swinging baffles that

prevent throwback of material.

EICuts/amputation of hands/arm  {Only use chippers with a 36 inch or

inserting brush into chipper more feed throw at from the cutting
knives. Never place hand, feet on top
the feed table of the chipper wear
protective gloves.

3Noise from chipping activity. \Wear hearting protection

4fInjury caused form unplanned
movement of chipper.

Chock tires of chipper when operating.

6|Using herbicides 1fWorker exposure to herbicide
during mixing or application.

Follow manufacturer mixing and
application instructions, review product
MSDS for additional hazards or PPE
requirements, wear impermeable
gloves and clothing during mixing and
application, promptly wash any skin
exposed to herbicide, wear safety
goggles and face shield during mixing
and application

2flFatigue and physical stresses
form carrying hand applicator for
prolonged period of time.

Use job or task rotation to reduce
fatigue. For applicators carried by
hand, switch hands periodically, opt for
backpack versions of applicators when
possible.

-
Personal Protective Equipment

Personal Protective Equipment Description Required

Dermal Protection coveralls when using herbicides Required
Eye Protection faceshield when using herbicides Required
Eye Protection Isafety glasses Required
Eye Protection |safety goggles when using herbicides Required
Foot Protection steel-toe boots Required
Hand Protection work gloves (specify type) licather Required
Head Protection Ihard hat Required
Hearing Protection ear plugs Required
Miscellaneous PPE other Ichainsaw chaps Required
Supplies

Description Required

Communication Devices mobile phone

fire extinguisher

Miscellaneous first aid kit




Job Loss Analysis

General
[Ciient Name Iu.s. ARMY ENVIRONMENTAL CENTER
JSA ID 1187
Job Name Environmental-Soil sampling/well installation - manual
Task Description ICoIIeting Surface Soil Samples During Excavation Project
Project Number GPOSﬁAAP4NBG

E— —
RAAP-044 NBG INTERIM REMOVAL ACTION

Project Name

TALELE, TUSHAR

PIC Name
Project Manager WISBECK, DIANE
S—
Status Name (2) Review
- —
ICretalon Date 12/2/2009 07:37:52 AM
User Roles
Role Employee Due Date Completed Approve  Supervisor Active
Created By Kalinowski, Christopher 12/2/2009 12/2/2009 Bertz, Charles True
Developer (Primary Contact)  Kalinowski, Christopher 12/2/2009 12/2/2009 Bertz, Charles True
HASP Reviewer Powell, Jace'que 12/16/2009 Mosher, Tyler True
Job Steps
Job  Job Step Description Potential Hazard Critical Action HSP Reference
Step
1fSampling set-up 1 Underground utilities could be Follow the utility location policy and Utility Location Policy ARCHSF019
encountered during hand procedure.
augering or shoveling
2 Muscle strains can occur from Park as close as possible to the lUtiIity Location Policy ARCHSF019
liting heavy equipment in and sampling locations. Use lifting
out of vehicle techniques as outlined in the Field
H&S Handbook.
3/slips/trips/falls could occur from | Remove any gravel or debris from |Uti|ity Location Policy ARCHSF019
uneven walking and working sample location. Take careful note of
surfaces footing.
2linstallation of hand auger borings 1 Muscle Strains from Stretch out Arms/Back/Shoulder

pulling/pushing could occur when Muscles prior to beginning. Using firm

installing the boring, and when | grip on handle, slowly turn auger and

removing the auger from the hole progress downward in 6"
increments.Slowly pull auger from
hole, use legs to pull auger out of hole.
If water is encountered, a suction will
be created when trying to remove the
auger. Ask for assistance from another
worker if you can't remove safely on
your own.

2/Hand strain and blisters could | Select proper gloves for task, usually

develop from prolonged hand leather type work gloves or mechanics

augering style gloves. If hot spots develop on
hands (Hot Spots are where blisters
start to form) readjust gloves or
change to better padded glove. If
blisters begin to form, stop work so as
not to worsen blistering.




5Fill in Sample Location

3|Co||ect Surface Soil Sample

ZDecon Sampling Equipment

3/ Over-exertion could occur when
trying to force an auger forward if
there is refusal.

4 Fatigue can occur due to
strenuous nature of hand
augering activities

1 Staff can come into contact with
impacted soils

2 Sharp edges and broken
glassware can cause lacerations

3 Leg/Back strain while collecting
samples

4 Hit by heavy equipment
performing excavation

5/Entering Deep Excavations for
Soil Sampling

1 Exposure to COCs while
deconing equipment.

2| Cleaning solutions can splash
while deconing equipment

3/ The ends of the hand augers and
shovels have sharp edges, and
lacerations can occur

1 Open boreholes are a trip hazard

If refusal occurs, Stop Work. Remove
Auger from hole and check hole with
flashlight if possible. DO NOT
overexert by using excessive force

Take rest breaks as needed or switch
out task with another employee.

Wear chemical protective gloves as
outlined in the HASP, and wear safety
glasses, long pants and long sleeve
shirts.

Discard any broken sample containers
or glass. Do not overtighten sample
containers.

Use proper body positioning when
collecting samples. Do not bend at
back. Use knee pads or knee board to
allow staff to kneel on ground when
collecting samples.

Do not sample in areas where heavy
equipment or trucks are operating.
Make sure equipment operators are
aware of your presence and stop work
while sampling is on-going.

Do not enter excavations without
proper slope, step, sidewall
protections. If excavations are shallow
enough (<3 ft) use hand augers or
long shovels to collect samples from
outside the excavation.

Wear chemical protective gloves as
outlined in the HASP, and wear safety
glasses.

Use PPE as outlined in the HASP, and
try to minimize splashing.

Use brush to scrub off soils and not
hands.

Fill in shallow holes with surrounding
soils, sand, or approved backfill
material.

2fMuscle strain can occur from
lifting bags of sand and/or
bentonite.

Use proper lifting techniques as
detailed in the Field H&S handbook

Personal Protective Equipment

Eye Protection

Personal Protective Equipment

safety glasses

Foot Protection

|steel-toe boots

Hand Protection

chemical resistant gloves (specify type)

Description

Required




Hand Protection

work gloves (specify type)

Required

Head Protection fhard hat Required
Hearing Protection ear plugs Required
Miscellaneous PPE ftraffic vest--Class Il or IlI Required
Respiratory Protection dust mask Recommended

Supplies

Description Required

Personal

Decontamination Decon supplies (specify Required
type)

Miscellaneous [first aid kit Required
eye wash (specify type) bottle Required

Traffic Control Itrafﬁc cones Required




Job Loss Analysis

General
— —

IClient Name rU.S. ARMY ENVIRONMENTAL CENTER

JSA ID 1191

Job Name Construction-Excavation and trenching

Task Description I Truck Loading for Radford NBG Removal Action
|Project Number GPOSRAAPANBG

— — —

IProject Name RAAP-044 NBG INTERIM REMOVAL ACTION
IPIC Name TALELE, TUSHAR
{Project Manager WISBECK, DIANE

Status Name 2) Review

Cretaion Date 12/2/2009 08:28:58 AM

User Roles

Role Employee Due Date Completed Approve Supervisor Acti
Created By Kalinowski, Christopher 12/2/2009 12/2/2009 Bertz, Charles True
Developer (Primary Contact) | Kalinowski, Christopher 12/2/2009 12/2/2009 Bertz, Charles True
HASP Reviewer Powell, Jace'que 12/16/2009 Mosher, Tyler True
Job Steps

Ne]] Job Step Description Potential Hazard Critical Action HSP Reference

Step

1fEvaluate work area prior to 1 Ovehead and underground Follow the ARCADIS Utility Location JARCHSFS019

initiating excavation or truck utilities can be encountered H&S procedure and complete the
loading activities and identify during excavation or truck loading Underground /Overhead Utilities
overhead and underground activities causing injury to Checklist. use Local site contacts to
utilities. personnel and/or damage to assist with utility location.

equipment and property.

— e
2fSet up truck loading and 1 Damage to excavation Make sure loading area is free of
decontamination areas. equipment, dump trucks or other 'obstructions and that the loading area
property. is secured to prevent unauthorized

access. Make sure excavation
equipment can easily place load in

trucks.
e
2 Contamination of unimpacted If possible set up truck
areas. decontamination pad within or close to

excavation. Lay down plastic to
prevent debris falling off truck from
contacting unimpacted areas. Remove}|
all loose debris from trucks and
equipment prior to leaving
decontamiation area.

e
3Perform excavation activities and 1 Contamination of unimpacted Direct load the excavation material
direct load trucks using areas. onto dump trucks for off-site disposal.
mechanical equipment. Do not stockpile soil in areas outside

the excavation footprint.




41Decontaminate trucks and
equipment.

Transport waste to off site
disposal facility.

2 Workers could be exposed to
dust during excavation activities

unimpacted areas on-site or off-
site.

2 Moving trucks and equipment.

1 Traffic hazards

. levels. If necessary wet the soils to

1 Contaminants could be spread to  Remove all loose debris on trucks and

Use a dust monitor to evaluate dust

prevent dust from blowing. Workers
should wear dust masks to minimize
dust inhalation. Safety glasses should
be worn per HASP.

equipment in specified
decontamination area. Cover load
prior to departing site.

Make sure trucks and equipment are in
park with parking break on during
decontamination to prevent risk of
decon workers being hit by moving
vehicles.

utilize safe driving practices and follow
all traffic regulations.

5|Spillsll-?eleases during transport.

In the event of a spill or release during
transport to the disposal facility, follow
transporters spill contingency plan.
follow all notification requirements.

Personal Protective Equipment

Personal Protective Equipment Description Required
Dermal Protection coveralls
Dermal Protection lllong sleeve shirt/pants Recommended
Eye Protection safety glasses Required
Eye Protection safety goggles Recommended
Foot Protection lboots Required
Foot Protection steel-toe boots Required
Hand Protection chemical resistant gloves (specify type) Nitrile Required
Hand Protection work gloves (specify type) Leather Recommended
Head Protection Ihard hat Required
Respiratory Protection Idust mask Recommended

Supplies

Description

Required

Communication Devices mobile phone Required
Decontamination Decon supplies (specify Required

type)
Miscellaneous Ifire extinguisher Required
Miscellaneous Ifirst aid kit Required
Personal flinsect repellant Recommended
Personal sunscreen Recommended




Appendix D

Schedule for Removal Action



Project Schedule for Northern Burning Ground Removal Action

ID Task Name Duration Start Finish Predecessors [ August | September [ October November | December [ January | February [ March
a 7/12[7/19[7/26]8/2 | 8/9 18/168/23[8/30] 9/6 [9/139/20/9/27/10/4[ 0/1 [0/1 [0/2 [11/111/8[ 1/1 [1/2 | 1/2 [12/6] 2/1 | 2/2 | 2/2 [1/3 1/10[1/17]1/24[1/31[ 2/7 [2/1412/212/28] 3/7 [3/1413/21]

0 NBG Removal Action 164 days Fri 7/31/09 Tue 3/16/10 @ : 2

1 EE/CA for Removal Action 58 days Fri 7/31/09 Tue 10/20/09 5 ——_9

2 EH Submit Final EE/CA to VDEQ 1 day Fri 7/31/09 Fri 7/31/09 1]

3 | VDEQ Approves EE/CA 0 days Wed 9/16/09 Wed 9/16/09 @ 9/16

4 |EH Publish Notice of Availability for EE/CA 1 day Sun 9/20/09 Sun 9/20/09 ]

5 |EH Public Comment Period 30 edays Sun 9/20/09 Tue 10/20/09 (]

6 |Ed Public Meeting 1 day Wed 10/14/09 Wed 10/14/09 [

7 Action Memo for Removal Action 27 days Wed 10/14/09 Thu 11/19/09 _—

8 |E ARCADIS Prepares Draft Action Memo for Army 3 wks Wed 10/14/09 Tue 11/3/09 =——l

9 Submit Final Action Memo 2 days Wed 11/18/09 Thu 11/19/09 8FS+2 wks @

10 Conduct Removal Actiion 53.75 days Wed 11/4/09 Tue 1/19/10

11 |E] Pre-Mobilization Coordination 30 edays Wed 11/4/09 Fri 12/4/09

12 (=] Personnel and Equipment Mobilization to Site 0.5 days Mon 12/7/09 Mon 12/7/09 :

13 Update Badges and Obtain Work Permits 0.25 days Mon 12/7/09 Mon 12/7/09 12 |

14 Utility Clearance 0.25 days Mon 12/7/09 Mon 12/7/09 12 |

15 Mark Boundaries of Exacavation Area 0.25 days Mon 12/7/09 Mon 12/7/09 12 1

16 Clear Vegetation and Prep Work Areas 1 day Mon 12/7/09 Tue 12/8/09 15 )

17 (=] Perform Excavation Activities 1.5 days Wed 12/9/09 Thu 12/10/09

18 Confirmation Sampling 2 days Wed 12/9/09 Thu 12/10/09 17SS

19 Transport Waste to Michigan Disposal 3 days Wed 12/9/09 Fri 12/11/09 17SS

20 Backfill Excavation 0.5 days Thu 12/10/09 Thu 12/10/09 17 Il

21 Site Restoration (seeding) 0.5 days Fri 12/11/09 Fri 12/11/09 20 }l

22 Demobilization (Equipment and Personnel) 0.25 days Fri 12/11/09 Fri 12/11/09 21

23 Dispose of Decontamination Materials 7 days Fri 1/8/10 Tue 1/19/10 22FS+20 days [

24 Removal Action Completion Report 57 days Mon 12/28/09 Tue 3/16/10

25 | Prepare Internal Draft Completion of Completion Report 4 wks Mon 12/28/09 Fri 1/22/10 22FS+2 wks =1

26 Army Review 2 wks Mon 1/25/10 Fri 2/5/10 25 =1

27 Response to Comments 5 days Mon 2/8/10 Fri 2/12/10 26

28 Submit Draft Report to VDEQ 1 day Mon 2/15/10 Mon 2/15/10 27

29 VDEQ Review 3 wks Tue 2/16/10 Mon 3/8/10 28

30 Response to Comments 5 days Tue 3/9/10 Mon 3/15/10 29

31 Finalize Completion Report 1 day Tue 3/16/10 Tue 3/16/10 30 ]
Project: NBG Removal Action Task G Progress —— Summary Py  External Tasks (s Deadiine &
Date: Mon 11/9/09 Split Milestone ® Project Summary QF========ml External Milestone &
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