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USACE U.S. Army Corps of Engineers
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INTRODUCTION

This Phase Il Remedial Investigation (RI) Sampling and Analysis Plan (SAP) Addendum for
Winklepeck Burning Grounds (WBG) at Ravenna Army Ammunition Plant (RVAAP), Ravenna,
Ohio, has been prepared for RVAAP by Science Applications International Corporation (SAIC)
under contract DACA62-94-D-0029, Delivery Order No. 60, with the United States Army Corps of
Engineers (USACE), Louisville District. This SAP Addendum has been developed to tier under and
supplement the Facility-Wide Sampling and Analysis Plan for the Ravenna Army Ammunition Plant,
Ravenna, Ohio (USACE 1996) for the purpose of performing a Phase Il RI, as defined in the
Facility-wide SAP, at the WBG. The work to be performed includes collection of additional site-
wide background characterization data. The Facility-wide SAP provides the base documentation
(i.e., technical procedures and investigative protocols) for conducting investigations under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) at RVAAP,
whereas the SAP Addenda include all of the investigation-specific sampling and analysis objectives,
rationale, and activities, and criteria necessary to perform specific phases of the work [e.g., the
Phase I RI of High-Priority Areas of Concern (AOCs) at RVAAP, and the Phase Il Rl of the WBG].
Consequently, the Phase Il Rl at WBG cannot be implemented without the guidance provided in both
documents. The Facility-wide SAP and the Phase Il Rl SAP Addendum have been developed
following the USACE guidance document, “Requirements for the Preparation of Sampling and
Analysis Plans,” EM 200-1-3, September 1994 (USACE 1994a), to collectively meet the
requirements established by the Ohio Environmental Protection Agency (Ohio EPA), Northeast
District, and the U.S. Environmental Protection Agency (EPA), Region V, for conducting CERCLA
investigations.

As stated, this SAP Addendum contains only the project-specific details necessary to perform a
Phase Il Rl at WBG. Where appropriate, the Phase Il SAP Addendum contains references to the
Facility-Wide SAP for base procedures and protocols, and to the Phase | SAP Addendum for specific
modifications or additions to established procedures.

98-003P(WPD)(FSP)/040298 iX



1. PROJECT DESCRIPTION

This Phase Il Remedial Investigation (RI) of Winklepeck Burning Grounds (WBG) at the Ravenna
Army Ammunition Plant (RVAAP), Ravenna, Ohio, will define the extent of residual contamination
identified in soils and groundwater during the Phase | RI (Figure 1-1). Concurrent with the Phase Il
RI at WBG, additional facility-wide background data will be collected to adequately determine a
range of background concentrations for all significant media (surface soils, subsurface soils,
sediment, surface water, and groundwater) at RVAAP.

1.1 WBG HISTORY AND CONTAMINANTS

A detailed history of process operations and waste processes for each area of concern (AOC) at
RVAAP is presented in the Preliminary Assessment for the Ravenna Army Ammunition Plant,
Ravenna, Ohio (USACE 1996). The following is a summary of the history and related contaminants
for WBG.

The WB Grounds (Figure 1-2) has been in operation since 1941 and consists of approximately
80.9 ha (200 acres). Recent activities were limited to a RCRA area at Burning Pad #37, an area of
approximately 0.4 ha (1 acre). Prior to 1980, the burning was carried out in four pits, pads, and
sometimes on the roads. The pits consisted of areas bermed on three sides, approximately
15.2 x 22.9 m (50 x 75 ft) in size. Of the four pits, Pit #1 was used most frequently. The pads
consisted of 6 x 12.2 m (20 x 40 ft) areas without berms. Burning was conducted on bare ground and
the ash was abandoned on site. Scrap metal was reclaimed and taken to the Landfill North of
Winklepeck (RVAAP-19). It is not known how many pads were contained within this 80.9-ha
(200-acre) unit. Currently 70 burning pads have been identified from historical drawings and aerial
photographs.

According to reports from several former employees at RVAAP, some heavy artillery projectiles
were melted out by being placed point side down on 7.6-cm (3-in.) channel irons. The channel irons
were placed in a train configuration in a ditch along Road E. Fires were built around the channel
irons using scrap wood, straw, and No. 2 fuel oil. A train of projectiles up to 609.6 m (2000 ft) long
would sometimes be used in a ditch parallel to a road. The fire would cause the explosives to melt,
flow out of the projectile, and burn. Some of the projectiles would explode and be ejected into the
surrounding area as far as 152.4 to 182.9 m (500 to 600 ft), usually to the north side of the ditch.
Many of the further flung projectiles are still in the field where they landed. In some instances, high-
energy material such as black powder and explosives were also laid out in a string along a road and
burned (U.S. Army Toxic and Hazardous Materials Agency 1978). Burning is also known to have
occurred along Road D.

Prior to 1980, wastes disposed by burning included cyclonite (RDX), antimony sulfide,
Composition B, lead oxide, lead thiocyanate, lead thiocyanate, TNT, propellant, black powder,
sludge and sawdust from load lines, and domestic wastes. Also, small amounts of laboratory
chemicals were routinely disposed of during production periods. Shrapnel and other metallic
munitions fragments were allowed to remain on the site after detonation, as were possible residual
explosives. Waste oil (hydraulic oils from machines and lubrication oils from vehicles) was disposed

98-003P(WPD)(FSP)/040198 1-1
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in the northeast corner of the burning ground until 1973. Ash from these areas was not
collected (Jacobs Engineering 1989).

Since 1980, burns have been conducted in metal refractory-lined trays (with subsequent ash
collection), set on top of a bed of slag, solely at Burning Pad #37. The trays initially consisted
of 1/4-inch boiler plate, 1.2-m x 18.3-m x 25.4-cm (4-ft x 60-ft x 10-in), and refractory lining.
The trays are set on a pad of crushed slag in an area approximately 30.5 x 30.5 m (100 x 100
ft) in size. Ash residues were drummed and stored in Building 1601 on the west side of the
Burning Grounds. In 1994, four monitoring wells were installed at the active portion of the
site (Jacobs Engineering 1989).

Currently three RCRA-regulated units reside within WBG (Figure 1-1) and are in the process
of closure. These are the Deactivation Furnace Area, Building 1601, and the Open Burning
Ground at Pad #37. Closure plans have been submitted to Ohio EPA for all three of these sites.
Additional sampling of surface and subsurface soils at the Deactivation Furnace and Building
1601 in support of closure activities was conducted in the fall of 1997. Following agency
approval of the closure plans, closure activities are scheduled to begin in April 1998. These
consist of the decontamination and removal of the burning trays at Pad #37, sampling through
the floor and outside the doors of Building 1601 and the building’s subsequent
decontamination, and the removal of the structures and contaminated soils at the Deactivation
Furnace. Final closure of the Deactivation Furnace area is dependent on closure sampling to
be conducted in 1998, and on the recalculation of site-wide background criteria for metals
based on the Phase Il Rl background sampling results.

1.2 SUMMARY OF EXISTING DATA

Table 1-1 presents a summary of the results of previous investigations for WBG. Three
previous investigations have been conducted at WBG: (1) Hazardous Waste Management
Study No. 37-26-0442-84 Phase Il of AMC Open-Burning/Open-Detonation Grounds
Evaluation, Ravenna Army Ammunition Plant (U.S. Army AEHA 1983); (2) Phase | Remedial
Investigation of High-Priority Areas of Concern at the Ravenna Army Ammunition Plant
(USACE 1997a); and (3) Soil Sample Analysis, Winklepeck Burning Grounds (USACE 1997b).
Figures 1-3a, -3b, and -3c present a comprehensive overview of the locations previously
sampled. The results of the previous investigations are presented in Appendix A. Existing
analytical data are discussed in greater detail in Section 4 of this Sampling and Analysis Plan
(SAP) Addendum where the sampling rationale is presented for each medium to be
investigated.

1.3 SPECIFIC SAMPLING AND ANALYSIS PROBLEMS

No specific sampling and analysis problems are anticipated.

98-003P(WPD)(FSP)/040198 1-4



Table 1-1. Summary of Previous Results from Soil and Sediment Sampling at Winklepeck Burning Grounds

USAEHA 1983

SAIC 1996 (Phase 1 R

Jenkins 1997°

# Samples | Explosives Metals Explosives # Samples Explosives Metals
w/detections/ results Results # Samples/| Results Metals w/detections/ Results Results
Burning Total (Max. (Max. w/detections (Max. Results (Max. Total (Max. (Max.
Pad # Samples mg/g) mg/L)? Total Sample$ mg/g) mg/kg) Samples mg/kg) mg/g)
Road D 7/10 TNT (49.1) ND 3/5 TNT (970) As (15.1)
Ditch HMX (4.4) Ba (226)
Cr (16.9)
Pb (27.3)
Mn (897)
37 6/7 TNT ND 0/4 ND Ba (173) 21/24 TNT (2.6) NA
(22630.0) Cd (1.8) HMX (36)
HMX (2.8) Pb (108J) RDX (40.4)
RDX Mn (1840)
(10.5)
38 4/5 TNT Cd (1.3) 0/2 ND As (10.50)
(165.7) Pb (0.5) Ba (596J)
HMX Cd (877J)
(19.4) Cr (27.2J)
DNT Pb (504)
(10.6) Mn (2170)
39 0/6 ND ND 0/1 ND As (12.3])
Ba (41.9J)
Cd (0.24J)
Pb (18.1J)
Mn (275)
40 0/5 ND ND 0/1 ND As (16.1J)
Ba (67.3J)
Cd (0.429)
Pb (189)
Mn (861)




Table 1-1 (continued)

USAEHA 1983

SAIC 1996 (Phase 1 R

Jenkins 1997°

# Samples | Explosives Metals Explosives # Samples Explosives Metals
w/detections/ results Results # Samples/| Results Metals w/detections/ Results Results
Burning Total (Max. (Max. w/detections (Max. Results (Max. Total (Max. (Max.
Pad # Samples mg/g) mg/L)? Total Sample$ mg/g) mg/kg) Samples mg/kg) mg/g)
52 Y5 RDX (2.0) ND 0/1 ND As (13.5)
Ba (62.9)
Cd (0.2J)
Pb (14.4J)
Mn (269)
58 0/4 ND ND 0/1 ND As (19)
Ba (174)
Cd (4.6)
Pb (202)
Mn (575)
59 5/7 TNT (27.2) Cd (1.2) 1/2 TNT As (12.1)
RDX (5.0) Pb (5.1) (33,000J) Ba (96.1)
HMX (2.7) Cd (1.3)
Cr (118)
Pb (916)
Mn (405)
60 a/7 TNT (36.0) Cd (3.6) 1/2 TNT As (11.6)
HMX (3.1) Pb (3.1) (300J) Ba (207)
Cd (15.1)
Cr (27.8J)
Pb (721J)

Mn (428)




Table 1-1 (continued)

USAEHA 1983

SAIC 1996 (Phase 1 RY)

Jenkins 1997°

# Samples | Explosives Metals Explosives # Samples Explosives Metals
w/detections/ results Results # Samples/| Results Metals w/detections/ Results Results
Burning Total (Max. (Max. w/detections (Max. Results (Max. Total (Max. (Max.
Pad # Samples mg/g) mg/L)? Total Sample$ mg/g) mg/kg) Samples mg/kg) mg/g)
65 0/4 ND ND 1/1 TNT (530) As (17.2)
Ba (170)
Cd (0.12J)
Cr (23)
Pb (49.2)
Mn (390)
66 717 TNT (98.5) Ba (197.0) 2/2 TNB As (15.6)
RDX (76,000) Ba (7780)
(137.8) TNT Cd (4.8)
HMX (4x10) Cr (16.5)
(25.2) Pb (289)
DNT (2.7) Mn (784)
67 4/4 TNT 3/3 TNB As (15.8) 26/28 TNT Cd (7.97)
(2263.0) (490,000) Ba (377) (12100) Be 1.61)
RDX TNT Cd (2.3J) HMX (292) As (38.1)
(2976.0) (3x10) Cr (12.5) RDX (1650) Pb (460)
HMX HMX Pb (54.7)
(686.1) (2x10) Mn (568)
RDX
(1x10)

#Results shown are EP toxicity (liquid) extractions from soils for arsenic, barium,
PResults shown are SW-846 Method 8330 for explosives and 3050A for metals, not colorimetric field laboratory results.
°Sample depth O - 6 inches.
dSample depth O - 2 feet.

eSample depth O - 6 inches, 6 - 12 inches, & 12 - 18 inches
NA = not analyzed
ND = not detected

cadmium, chromium, lead, mercury dsgetniam.
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2. PROJECT ORGANIZATION AND RESPONSIBILITIES

The Phase Il RI project organization and responsibilities are presented in Figure 2-1. The functional
responsibilities of key personnel are described in Section 2 of the Facility-Wide SAP and, therefore,

are not presented here. Figure 2-1 shows the Project Organization Chart for the Phase Il Rl of WBG.
Figure 2-2 presents the planned project schedule.
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Figure 2-1. Project Organization Chart for the Phase II RI for WBG at RVAAP
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Figure 2-2. Project Schedule for the Phase 1I RI for WBG at RVAAP
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3. SCOPE AND OBJECTIVES

3.1 PHASE Il RI SCOPE AND OBJECTIVES

The scope of this investigation is to determine the extent of contamination in affected media (soils,
sediments, surface water, and groundwater) identified during the Phase | Rl at WBG. The primary
objectives of the Phase Il Rl are as follows:

»  Characterize the physical environment of WBG and its surroundings to the extent necessary to
define potential transport pathways and receptor populations and provide sufficient engineering
data for preliminary screening of remedial action alternatives. This includes collection of
additional facility-wide background soils, sediments, surface water, and groundwater data to
augment the Phase | RI background characterization.

» Characterize the sources of contamination at WBG sufficient to evaluate remedial actions.
Information on source locations, types and amounts, potential releases, physical and chemical
properties of wastes present, and engineering characteristics will be evaluated.

» Characterize nature and extent of contamination at WBG such that a baseline risk assessment
can be conducted to evaluate the potential threats to human health and the environment and to
develop human health-based Preliminary Remediation Goals (PRGs) for use in determining
areas that may require remediation and evaluating remedial alternatives during a Feasibility
Study.

» Additionally, characterize facility-wide background soils, sediments, surface water, and
groundwater data to augment the Phase | Rl background investigation and to adequately
determine a range of background chemical data for other significant media (e.g., groundwater,
surface water and sediment).

Investigation-specific objectives have been developed using the Data Quality ObjpQi¥¢ (
approach presented in the Facility-Wide SAP. Project-specific sampling objectives are presented for
each environmental medium in Section 4 of the Facility-Wide SAP.

3.2 PHASE Il RI DATA QUALITY OBJECTIVES

The project DQO is to provide sufficient high-quality data to address the primary project objectives
identified in Section 3.1.

3.2.1Conceptual Site Model
The conceptual site model presented in the Facility-Wide SAP is applicable to WBG for this Phase Il

RI, based on current knowledge. Information collected during the Phase | RI of High Priority Areas
of Concern (USACE 1997) has also been used to refine the current model as follows:

98-003P(WPD)(FSP)/062998 3-1



Soils:

»  Seventy-nine surface soil samples were collected from 0 to 0.15 m (0 to 0.5 ft) at former
burning pads and roadside ditches and analyzed for explosives and metals during the Phase |
RI. Explosives are present in several concentrated areas within the AOC, primarily on burning
pads located along the south side of Pallet Road E East and E West; on the south side of Pallet
Road C East [near the burning trays known as the Open Burning Ground (OBG)], and on the
south side of Pallet Road A West. TNT was the most commonly detected explosive compound
occurring in 19 samples with concentrations ranging from 0.230 to 3,800 mg/kg. The highest
concentrations occur along Pallet Road E East on burning pads Nos. 66 and 67.

» Inorganics are present at concentrations above the Phase | RI site-wide background criteria for
soils in 61 of the 79 sample locations. The distributions of metals are similar to the distribution
of explosives: primarily on burning pads located along the south side of Pallet Road E East and
E West; on the south side of Pallet Road C East (near the burning trays); and, to a lesser extent,
on the south sides of Pallet Road C West and Pallet Road A West. Of the metals analyzed,
cadmium, lead, barium, zinc, manganese chromium, silver, mercury, and aluminum were
present above background concentrations in many locations. The other metals do not have
background criteria to compare against.

»  Organic compounds were present in four of the seven samples in which these compounds were
evaluated. Three volatile organic compounds (VOCs) (toluene, chloroform, and methylene
chloride) were detected at low concentrations. Seven semivolatile organic compounds
(SVOCs), including four PAHs and two naphthalenes, were also detected. The distributions of
these compounds are similar to those for inorganics and explosives described above and in
Table 1-1.

Sediment:

e  Thirteen drainage ditch samples were collected from 0 to 0.15 m (0 to 0.5 ft) and analyzed for
explosives. Eleven of these were also analyzed for process-related metals, and two samples
additionally received analysis for cyanide, VOCs, SVOCs, and polychlorinated biphenyls
(PCBs)/pesticides.

 TNT was detected in three sediment samples from drainages samples during the Phase | RI at
points from roadside ditches where burning was reported to have occurred. No other explosives
compounds were identified in sediments, and explosives were not detected in soils in this
general area. No explosives or metals above background were detected in sediments from
drainages at points where they exit the WBG. However, two drainages located north of Pallet
Road E, West were not sampled where they exit the burning grounds; however these drainages
were sampled downstream of WBG during the Phase | Rl. No explosives were detected.

e Aluminum, barium, chromium, lead, manganese, and zinc were all detected at concentrations
exceeding the background criteria, in all but 2 of the 13 samples.

» Chloroform and toluene were detected in the two sediment samples analyzed for organic
chemicals.
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Groundwater was not investigated as part of the Phase | Rl at WBG; however, groundwater
monitoring results are available from 15 sampling events from the 4 monitoring wells at the OBG

in the WBG regulated under the Resource Conservation and Recovery Act (RCRA). Two sampling
events were conducted in 1992, and quarterly sampling events have been conducted thereafter. The
analytical results, presented in Appendix D of the Revised Closure Plan for the OBG Hazardous
Waste Treatment Unit (USACE 1997c), indicate a potential impact to groundwater quality from
activities at the OBG. However, careful review of the analytical results reveals inconsistencies and
possible sampling or laboratory errors. For example:

» 1 2-Dichloroethane was detected in three wells during the October 5, 1995, sampling event, and
has not since been detected.

» RDX was detected in two wells during the November 11, 1993, sampling event, and has not
since been detected.

»  Selenium was detected only once, in well OBG-4 (43.0 mg/L), during the October 5, 1995,
sampling event; detected at concentrations of 1.0 and 2.0 mg/L in the September 23, 1994,
sampling event in OBG-2 and OBG-3, respectively; and also detected at concentrations of 2,
4, and 3 mg/L in the March 21,996, sampling event in OBG-1, OBG-2, and OBG-3,
respectively.

In summary, the evaluation of groundwater at OBG in particular, and at WBG as a whole, has
produced inconclusive results. Although statistical analysis of water quality indicator parameters has
shown some local impact on the groundwater, the evidence of these is sporadic and shows no
definite trend.

There is currently no evidence of off-site migration of contaminants in soils or sediment at WBG,
although the drainage south of WBG and Mack’s Pond have yet to be sampled. Although there is
some isolated evidence of groundwater contamination in the four existing wells, there is not
sufficient information to determine the impacts of surface soil and subsurface soil contamination on
the groundwater system within or outside the site boundaries.

3.2.2Problem Definition

Open burning of explosive wastes and munitions on earthen burning pads has potentially
contaminated surface and subsurface soils. There is a potential for contaminant migration to
groundwater via subsurface soils. The potential for surface water runoff to drainage ditches and
surface water bodies is lessened given the results of the Phase | Rl and geographic distance from
surface water bodies, although two drainages are still to be sampled. A 1983 USAEHA investigation
of 11 active burning pads found significant concentrations of explosives and metals in surface soils
and in one drainage ditch. The Phase | Rl demonstrated that contamination is present in surface soils,
with the highest concentrations occurring on burning pads located in the northeastern portion of the
burning grounds. RCRA quarterly monitoring of groundwater has shown that indicator parameters
intermittently exceed statistical triggers.

The overall Phase | RI findings for the WBG identify 13 burning pads that require additional

characterization data in order to determine the extent (horizontal and vertical) of surface and near-
surface soil contamination. For the purposes of selecting areas where the extent of contamination
in soils needs to be delineated, the guidelines outlined below are used. Extent of soil contamination

98-003P(WPD)(FSP)/062998 3-3



investigations addressed in this SAP are aimed at sampling locations or areas investigated in Phase |
RI where the measured levels of residual soil contamination were as follows:

» greater than 1 mg/kg of explosives, or
e greater than 100 mg/kg of lead, or
e  greater than 10 mg/kg of PCBs.

These levels are known to be protective of human health (e.g., 1 ppm TNT is 1/10 of EPA Region IX
value for protection of human health). Using thesteda and the results from the & | R,
13 burning pads require additional sampling to characterize extent of contamination.

Criterion Burning Pads Exceeding Criterion No. of Pads Exceeding Criterion
Explosives > Img/kg | 5.6, 37, 38, 58, 59, 62, 66, 67 9
Lead > 10amg/kg 37, 38, 40, 58, 59, 60, 61, 62, 66, 67, 11
68
PCBs > 1ang/kg None NA

NA = not applicable

3.2.3 Remedial Action Objectives
See Section 3.2.3 of the Facility-Wide SAP.
3.2.4 |dentify Decisions

The key decisions for all investigations at RVAAP have been identified in Table 3-1 of the
Facility-Wide SAP. Phase Il data are necessary to address these decisions further.

3.2.5 Define the Study Boundaries

The investigation area boundary for WBG is that presented in Figure 1-2. This boundary was
established to encompass all known or reported historical burning operations and potential surface
water exit pathways.

3.2.6 ldentify Decision Rules

Decision rules used to guide remediation decisions are provided in Section 3 of the Facility-Wide
SAP. As stated therein, Phase | data were not sufficient to define nature and extent of contamination
and, therefore, risk due to exposure to these contaminants.

3.2.7 |dentify Inputs to the Decisions

Input to the decisions are analytical results that can be used to estimate risk.
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3.2.8 Specify Limits on Decision Error
Limits on decision errors are addressed in Section 3.2.8 of the Facility-Wide FSP.
3.2.9 Optimize Sample Design

The sample design for the Phase Il Rl of WBG will be described in detail in Section 4 of this SAP
Addendum.

3.3 DATA EVALUATION METHODS

The methods for identifying site-related chemicals are described in the following sections. The
general process for identifying site-related chemicals involves four steps: initial data reduction,
background characterization, background comparison, and weight of evidence screening. Analytical
results are reported by the laboratory in electronic form and loaded into a database. Site data are
extracted from the database so that only one result was used for each station and depth sampled.
Quiality control data such as sample splits and duplicates and laboratory reanalyses and dilutions will
not be included in the definition of nature an extent or in the risk assessment. Samples rejected in
the validation process also will be excluded. If it is found that a significant number of samples is
rejected, the aggregate data set will be evaluated to determine if a representative data set exists
without the rejected data. The percentage of rejected data will be presented in the Data Quality
Assessment in the Rl Report. Results from the site-specific background data collection will be used
to determine if detected metals and potential anthropogenic compounds [such as polyaromatic
hydrocarbons (PAHSs)] are site related or naturally-occurring.

3.3.1 Determination of Site Chemical Background

Background results for all media will be used to develop site-specific background criteria. The site-
specific background criteria will be determined using the following procedure:

(1) Group analytes into one of three frequencies of detection categories:

. Frequency of detection50%.
. Frequency of detection between 0% and 50%.
. Frequency of detection = 0% (all non-detects).

(2) When frequency of detectior®0%, determine the best fit distribution for each analyte using
the Shapiro-Wilk test. Use normal data and log-transformed data to test the hypothesis that data
are normally distributed; if one fit is statistically significant (p >0.05), assign the distribution.
If both fits have associated confidence of p >0.05, select the fit based on the largest p-value.
Calculate the 95% Upper Tolerance Limit (UTL) using either the data or log-transformed data:

UTL = x + k(STD),

where:
x = arithmetic mean of the background data,
k = appropriate tolerance factor for one-sided tolerance interval,
STD, = standard deviation of the background concentrations.
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If the UTL is greater than the maximum detected background concentration, use the maximum
detected background concentration for the background criteria.

If the distribution is neither normal or log-normal (where p >0.05), calculate the nonparametric
UTL as described by Walpole and Myers (1978).

(3) If the frequency of detection is between 0% and 50%, there is very little confidence that the
background distribution can be adequately characterized. In this situation, use the 99th
percentile of the background data as the background criteria.

(4) If the frequency of detection is 0% (no detects), use the largest reported quantitation limit for
the background screen.

(5) If fewer than three samples are available for a given chemical, use the maximum detected
background concentration for the screen.

Based on this procedure, the background criteria was set to the maximum detected result for all
analytes.

3.3.2 Definition of Aggregates

Data collected from the WBG will be evaluated in two ways. First, data will be evaluated on a unit-
wide scale. Summary statistics, including an upper confidence limit on the mean, will be developed
for the entire WBG data set. Second, “hot spot” areas will betifgieh spatially. Focused
discussions will take place for these areas in both the “nature and extent” and the risk assessment.

3.3.3 Data Screening

For each soil aggregate the concentration of each metal for each sample will be compared to the
background criteria. A metal will be considered site related if it is detected above the background
criteria in more than 5% of the samples analyzed. If necessary, additional evidence may be used,
including U.S. Geological Survey data for metal concentrations in surface soils in Ohio (USGS
1981).

Some metals that are essential elements will not be evaluated as contaminants in the human health
risk assessment. Naturally occurring essential elements include calcium, iron, magnesium,
potassium, and sodium. These chemicals are an integral part of the country’s food supply, and are
often added to foods as supplements, and thus are not generally addressed as contaminants. Data on
these inorganics will be used to evaluate the subsurface geochemistry.

3.4 HUMAN HEALTH RISK ASSESSMENT

Using the results of the Phase Il Rl sampling at the WBG, a baseline human health risk assessment
(HHRA) will be performed. The purpose of the risk assessment is to define the potential health risks
associated with various current and future uses of the land at the WBG. The risk assessment will be
performed in accordance with methods presented iRidleAssessment Guidance for Superfund,
Volume I: Human Health Evaluation Manual, (Part ARAGS) (EPA 1989). Additional
methodology has been taken from:
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Dermal Exposure Assessment: Principles and ApplicaiBR# 1992b)

Human Health Evaluation Manual, Supplemental Guidance “Standard Default Exposure Factors
(EPA 1991)

Exposure Factors HandbodEPA 1989)

U.S. EPA Integrated Risk Information System

Health Effects Summary Tables

The process used to accomplish the objectives of this risk assessment are:

» identify all chemicals of potential concern (COPCs) at the site,

e conduct an exposure assessment for site-related chemicals of concern,
» assess the toxicity of site-related chemicals of concern,

e quantify risks to human health, and

» identify health-based remediation cleanup goals.

3.4.1 Selection of Chemicals of Concern
The first step in the risk process involves identifying the COPCs. This step involves:

e screening data against available background data,
» screening data against risk-based screening levels, and
» evaluating remaining chemicals using various additional screens, as defined below.

Only validated data will be used for the assessment. Data flagged with an “R” qualifier during the
analytical validation process will be evaluated for their usability. “Unusable” data will be excluded
from the data set. The major data quality issue during Phase 1 stemmed from the need to dilute
samples for explosives analysis because of the high concentrations of TNT in the samples. As the
samples were diluted (generally 10 or 100 times) in order to be able to quantify results, the detection
limit increased, generally on the same order as the dilution. The dilutions resulted in unacceptable
detection limits for several analytes, primarily DNT. Several of the elevated detection limits exceed
the risk-based screening criteria. In this situation, it is impossible to determine whether the analyte
is present in the sample at levels above or below the risk-based screening values, and thus the results
can not be used to determine if action is necessary to address that analyte. Since this occurred only
with samples from the Load Line AOCs, it is not expected to be a problem for the WBG.

The first screening step is to screen results against naturally occurring, or “background”
concentrations. Chemicals detected at levels below background concentritiwotde considered
COPCs. The background screening process is described in detail in Section 3.3.

The second step of the process is to screen data against the risk-based screening value. These values
are very conservative (based on’Ik levels and a hazard quotient of 0.1). Chemicals detected
below these concentrations are screened from further consideration. Risk-based screening levels used
in the assessment are discussed in Section 5.0 of the Phase 1 Report and provided in Appendix A.
Additional data screens used to define COPCs are:

» Excluded essential human nutrients, including iron, magnesium, calcium, potassium, and
sodium.
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» For sample aggregations with >20 samples, analytes detected in <5% of the total samples in that
aggregate will be screened out.

»  Screenindividual chemical results with unusually high detection limits because they could lead
to risk estimates that would be unreasonably conservative.

Once all screens have been performed, a list of COPCs will be developed for each data aggregate.
The COPCs will be further evaluated in the remaining steps of the baseline risk assessment (BRA).

3.4.2 Exposure Assessment

This section describes the exposure setting, develops information on exposure pathways, estimates
the contaminant concentrations at points of human exposure, and determines receptor intakes.

3.4.2.1 Site Setting

The RVAAP installation is located in two counties of northeastern Ohio, Portgage County and
Trumbell County, with a majority of the facility lying in Portgage County. According to the 1990
Census, the total population of Portgage and Trumbell counties was 142,585 and 227,813,
respectively. The largest population centers in the area are the town of Ravenna (population 12,069),
located approximately 2 miles to the west, and Newton Falls (population 4866), located
approximately 1 mile to the southeast.

Land use within the facility is restricted access industrial. At the present time the RVAAP is an
inactive facility maintained by a contracted caretaker, Mason and Hanger-Silas Co., Inc. Site workers
infrequently visit the AOCs for maintenance purposes, e.g. mowing. The Ohio National Guard
(ONG) also occupies parts of RVAAP and conducts training exercises. Personnel from the ONG
may occasionally travel through AOCs at RVAAP but generally restrict training to areas outside of
AOCs. No training exercises are known to be conducted within the WBG. The land use immediately
surrounding the facility is primarily rural. Approximately 55 percent of Portage County is either
woodland or farmland (Portgage County Soil and Water Conservation District Resources Inventory
1985; Census Bureau 1992). To the south of the facility is the Michael J. Kirwan Reservoir, which
serves as a potable water source and is used for recreational purposes. The Reservoir is south of the
site, across State Route 5. The Reservoir is fed by the West Branch of the Mahoning River, which
flows south along the western edge of the installation. Hinkley Creek flows south across the western
portion of the facility and eventually flows into the West Branch of the Mahoning River. The major
surface drainages at RVAAP, Sand Creek and the South Fork of Eagle Creek, exit the facility
property and eventually flow east to the Mahoning River.

Residential groundwater use occurs outside of the facility, with most of the residential wells tapping
into the either Sharon Conglomerate or the surficial unconsolidated aquifer. Groundwater from on-
site production wells was used during operations at the facility (SAIC 1996); however, all but two
production wells have been abandoned at the facility. These wells, located in the central portion of
the facility, provide sanitary water to the facility. The Sharon Conglomerate is the major producing
aquifer at the facility. The chemicals detected in the soil at WBG during Phase 1 are generally
relatively immobile explosives and metals and, therefore, are unlikely to migrate to groundwater.
RCRA groundwater sampling from four monitoring wells located at WBG indicates very limited
impact, if any, to groundwater has occurred (Section 3.2.1). In addition, groundwater sampling of
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selected residential wells adjacent to RVAAP conducted by the Ohio EPA during 1997 found no
indications of explosives in groundwater at the locations sampled.

Currently surface water is primarily used by wildlife. Based on conversations with site personnel,
it is likely that some recreational trespasser use of surface water does occur on a limited basis,
primarily associated with fishing. It is unlikely that any fishing occurs near the WBG since the
drainages at the site are small and intermittent.

Future uses of the site are currently being determined; potential future uses include:
» continued storage of bulk explosives short term (<5 years);
» continued use of certain areas for training purposes by the ONG;

» expanded training and occupancy by the ONG to encompass the entire facility (long term)
>5 years; and

» recreational use, e.g., hunting, fishing, hiking.
3.4.2.2 Selected Exposure Pathways

A complete exposure pathway consists of the following four elements: (1) a source and mechanism
of contaminant release to the environment; (2) an environmental transport mechanism (fate and
transport) for the released contaminants; (3) a point of human contact with the contaminated media
(exposure point); and (4) a route of entry of the contaminant into the human receptsufe

route) at the exposure point. An integration of sources and releases, fate and transport mechanisms,
exposure points, and exposure routes is evaluated for complete exposure pathways.

Based on ongoing activities at RVAAP, current human receptors include:
* maintenance workers;

» military personnel, specifically ONG Training personnel; and

e recreational users (e.g., hunters).

Future potential receptors include all of the above plus

» construction workers and
e resident farmers.

Table 3-1 indicates potential pathways associated with each of the receptors. A complete summary
of exposure parameters and models proposed for use in the risk assessment are presented in
Appendix C.

3.4.2.3 Exposure Point Concentration
The exposure point concentration is regarded as a reasonable maximum average concentration in an
environmental medium that a receptor will encounter over the exposuoel.p€hie WBG risk

assessment will evaluate the reasonable maximum exposure (RME). The RME is an estimate of the
highest exposure reasonably expected to occur at a site. Because of the uncertainty associated with
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any estimate of exposure concentration, the LJ@&ir either a normal or lognormal distribution is

the recommended statistic (EPA 1992a). A UGbr the combined surface and subsurface soil data

was used to represent the exposure point concentration for the receptors at WBG. In cases where the
UCL4; exceeded the maximum detected concentration, the maximum concentration was used as an
estimate of the RME. Table 3-1 summarizes the exposure point concentrations used to estimate
exposure at the sites.

Table 3-1. Conceptual Exposure Model for WBG at RVAAP

Maintenance | Military Recreational/ |Construction | Industrial Resident
Media/Pathway Worker Personnel | Trespasser Worker Worker Farmer
Soil
Incidental Ingestion [ [ [ A A
Dermal Contact o o o A A
Inhalation of Dust o o o A A
Subsurface Soil
Incidental Ingestion [ A
Dermal Contact [ A
Inhalation of Dust @ A
Sediment
Incidental Ingestion o A A A
Dermal Contact @ A A A
Inhalation of Dust @ A A A
Surface Water
Ingestion A A A
Dermal Contact A A A
Dermal Contact while A A A
Swimming
Groundwater
Ingestion A A A
Dermal Contact u u A
Ingestion of Foodstuffs (vegetable, meat, fish)
Ingestion A (fish and A

deer)

[ J Current pathway.
A Potential pathway.
| Potential complete pathway.

3.4.2.4 Quantification of Exposure

For estimating exposures at WBG, typical exposure models and parameter values from RAGS and
from other regulatory guidance documents will be used. Parameter values include exposure

frequencies, exposure times, and exposure durations, as well as chemical-specific values to describe
chemical partitioning and uptake. Some site-specific parameters will be identified, primarily

98-003P(WPD)(FSP)/062998 3-10



associated with ONG training personnel and for recreational users. Parameter values for use in the
risk assessment will be submitted to the OEPA prior to performing the baseline risk calculations.

The most likely pathways that will be quantified fopesures to contaminants at WBG are soil
ingestion, dermal contact with soil, and inhalation of soil particles. For the future resident farmer,
ingestion of foodstuff will also be addressed. For tgustrial worker, only partial ingestion
exposure to groundwater will be included. Additional pathways may be quantified as needed (e.g.,
inhalation of volatiles) but are not dissed below. The methodology used to estimate intakes is
provided in Appendix C. Summaries of these equations are provided below. Intakes from ingestion
are:

Chemical Intake(mgkg-d) - S X IR * CF x EF x ED

BW x AT
where:
C = chemical concentration in environmental medial (mg/kg; mg/L),
IR = ingestion rate (mg/d; L/d),
CF = conversion factor (10kg/mg - soils only),
EF = exposure frequency (days/year),
ED = exposure duration (years),
BW = body weight (kg),
AT = averaging time (carcinogens: 25,550 days; noncarcinogens: ED x 365 days).

The absorbed dose frashermal contact with soilis calculated using the method presented in
the EPA Dermal guidance (1992) as follows:

] C, x CF x SAx AF x ABSx EF x ED
Chemical DAD(mgkg-d) = ,

BW x AT

where:

DAD = dermally absorbed dose,

C, = chemical concentration in soil (mg/kg),

CF = conversion factor (10kg/mg),

SA = skin surface area exposed to soil {day),

AF = soil to skin adherence factor (mg/m

ABS = absorption factor (chemical-specific),

EF = exposure frequency (days/year),

ED = exposure duration (years),

BW = body weight (kg),

AT = averaging time (carcinogens: 25,550 days; noncarcinogens: ED x 365 days).
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The concentration of@ontaminant concentration in particulated dustis calculated using a dust
loading factor based on typical site activity by the following equation (DOE 1989):

Cy=C, x K,
where:
Cq = concentration in dust (mgfn
C, = concentration in soil (mg/kg),
K = dust loading factor (kg of soil/fwof air).

The intake for inhalation of soil particulateswas calculated as follows:

, Cy X IR x ET x EF x ED
Chemical Intake(mgkg-d) = ,

BW x AT
where:
Cq = contaminant concentration in air (mgjm
IR = inhalation rate (rithr),
ET = exposure time ( hr/day),
EF = exposure frequency (days/year),
ED = exposure duration (years),
BW = body weight (kg),
AT = averaging time (25,550 days for carcinogens, ED x 365 days for

noncarcinogens).

Evaluation of ingestion of foodstuff will be based on modified equations presented in Baes et al.
(1984).

3.4.3 Toxicity Assessment

The toxicity assessment will be performed using standard EPA-derived toxicity. Toxicity factors
have not been developed for several explosives derivatives. In these cases, EPA, and Army
toxicologists will be consulted. The two primary toxicity factors used in the risk assessment include
the cancer slope factor (CSF) and the reference dose (RfD). The CSF is defined as a plausible upper-
bound estimate of the probability of a response (e.g., cancer) per unit intake of a chemical over a
lifetime (EPA 1989). Slope factors are specific for each contaminant and rowgosiiee. The
potential for noncarcinogenic health effects resulting from exposure to chemicals is assessed by
comparing an intake or dose to a RfD. The chronic RfD is defined as an estimate of daily exposure
level for the human population, including sensitive subpopulations, that is likely to be without an
appreciable risk of deleterious effects during a lifetime (EPA 1989). An RfD is also specific to a
chemical and route of exposure.

Oral and inhalation CSF and RfDs are currently available. The inhalation values take into

consideration a fractional amount of chemical absorbed by the mucus membranes into the blood. The
oral values take into consideration a fractional amount of contaminant absorbed across the
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gastrointestinal (gi) tract into the bloodstream when estimating toxic doses. Dermal CSFs and RfDs
will be estimated from the oral toxicity values using chemical-specific gut absorption factors to
calculate the total administered dose by the following equations (EPA 1992b):

CSI:dermal - CSI:oral / AB%i !
Rﬂ:)dermal - RfDoraI X AB%i !

where:
CSF = chemical-specific cancer slope factors (mg/kg-tay)
RfD = chemical-specific reference doses (mg/kg-day),
ABS; = chemical-specific gut absorption factor (unitless).

Gut absorption factors provided in the EPA Dermal Guidance document (EPA 1992b) will be used
to estimate dermal toxicity values.

3.4.4 Risk Characterization

Risk characterization integrates the findings of the exposure assessment to estimate the likelihood
that receptors experience adverse effects as a result of exposure to COPCs (EFRASIGO4)

be calculated from toxicity information and the results of the exposure assessment. For carcinogens,
incremental lifetime cancer risks (ILCRs), or the increased lifetime probability of cancer, will be
calculated. These ILCRs represent the increase chance above the background of contracting cancer.
In the United States, the background chance is approximately 3 chances in 10, 6(8meitan

Cancer Society 1990). The resulting ILCRs are compared to the rangfeedpacthe National
Contingency Plan (NCP) (EPA 1990) of b 10% or 1 in 1 million to 1 in 10,000 persons
developing cancer. ILCRs below “4@re considered acceptable risks. ILCRs abové afe
considered unacceptable risks. For risks betwe@rat@ 10 and any decisions to address them
further either through further study or engineered control measures should carefully weight the risk
benefit and cost impact of the action. The risk of developing cancer will be determined as follows
(EPA 1989):

ILCR =1 x CSF
where:
ILCR = Incremental Lifetime Cancer Risk (unitless probability),
I = chronic daily intake or dermally absorbed dose from exposure assessment
(mg/kg-day or pCi),
CSF = Cancer Slope Factor (mg/kg-day)
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For a given pathway, with simultaneous exposure of a receptor to several carcinogens, the total risk
to a receptor is the sum of the ILCRs for each carcinogen encountered in all sources and each
pathway. The equation that will be used to calculate the total ILCR is :

II‘CRtotaI - E II‘CRi
where:
ILCRw = total chance of cancer incidence,
ILCR, = ILCR for the I" contaminant.

In addition to developing cancer from exposure to contaminants, an individual may experience toxic
effects from exposures to hazardous substances. The term “toxic effects” describes a wide variety
of systemic effects, ranging from minor irritations such as eye irritation and headaches to more
substantial effects such as kidney or liver disease and neurological damage. The risks associated with
toxic chemicals are evaluated by comparing an exposure level or intake to a reference dose. The
reference dose is the threshold level below which no toxic effects are expected to occur in a normal
population, including sensitive subpopulations. The ratio of intake over the reference dose is termed
the hazard quotient (HQ) (EPA 1989) and is defined as:

H = —
Q RfD
where:
HQ = Hazard Quotient (unitless ratio),
I = daily intake of a contaminant (mg/kg-day),
RfD = Reference Dose (mg/kg-day).

The HQs for each contaminant are summed to obtain a hazard index (HI). An HI >1 has been defined
as the level of concern for potential adverse noncarcinogenic health effects (EPA 1989). This
approach is different from the probabilistic approach used to evaluate carcinogens. An HQ of 0.01
does not imply a 1 in 100 chance of an adverse effect, but indicates only that the estimated intake
is 100 times less than the threshold level at which adverse health effects may occur. In the case
where simultaneous exposure of a receptor to several chemicals occurs, a total HI is calculated as
the sum of the individual HQs for all noncarcinogens encountered in all sources for each pathway
as follows:

HE = Y HQ
where:
HI = Total Hazard Index for toxic effects,
HQ = Hazard Quotient for thé contaminant.
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A total ILCR and a total HQ associated with each media for each receptor will be estimated by
summing the pathway-specific values. HQs will be summed where multiple chemicals affect the
same organ or affect similar processes, or have similar methods of toxicity.

Chemicals of concern (COCs) will be identified as those COPCs that exceed acceptable risk criteria

for each receptor and pathway. The COCs will be specific to media and receptor. These chemicals
represent the main contributors to human health risks at the site that will need to be addressed during
remedial action.

3.4.5 Uncertainty Analysis

There is uncertainty associated with every risk assessment. Assumptions built into a risk assessment
tend in general to overestimate rather than underestimate potential risks, but occasionally can result
in underestimating risk. For example, it is assumed that the toxic and carcinogenic effects of the
COCs are additive with respect to pathway and media. This assumption can result in an
underestimation of risks due to synergistic toxic effects, or an overestimation of risks due to
antagonistic toxic effects. In addition, the risk parameters typically used reflect an upper bound for
the population. These upperbound assumptions compounded for each parameter may result in an
overestimation of risks to the typical population.

As part of the risk evaluation for the WBG, uncertainties will be identified and addressed where ever
possible in order to better use the risk results.

3.4.6 Preliminary Remedial Goals

The Baseline HHRA will develop PRGs for chemicals where an unacceptable risk is identified that
may potentially require remediation. PRGs will only be used if a remedial action is warranted. If
necessary, PRGs will be developed using RAGS Part B equations and parameters developed in
conjunction with the risk manager prior to completing the Draft Phase Il Rl Report. These values
are risk-based criteria that are used in the Feasibility Study to define the extent of contamination in
an area that must be remediated to help cost various alternatives. The results of the ERA as well as
land use decisions are also a factor in evaluating remedial alternatives. Stakeholders will work
together to determine the best land use/pathway combinations from the risk assessment for
developing the PRGs should they be necessary.

3.5 ECOLOGICAL RISK ASSESSMENT

The planned ecological risk assessment (ERA) at RVAAP will follow the general framework
recommended by U.S. EPA (1992a, 1997) and by the U.S. Army (Wentsel et al. 1996). Briefly, this
framework consists of four interrelated activities: problem formulation, exposure assessment, effects
assessment, and risk characterization. Additional guidance, as provided in the Scope of Work
(USACE 1997) and the Ohio EPA during finalization of this Work Plan Addendum, will be followed

as well.

There are a number of site- or RVAAP-specific matters whose resolution is part of the problem
formulation activity. This plan presents how these site-specific matters will be addressed. Current
consensus is based on a meeting in May 1997 at RVAAP with ecologists and risk assessors from
Ohio EPA, USACE, RVAAP, and SAIC. Subsequent conversations with Ohio EPA and USACE
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have occurred in December 1997 and January 1998. Also, a meeting in March 1998 at RVAAP
served to clarify additional matters. The following shows the results of this process.

3.5.1 Conceptual Site Model Diagram

The conceptual site model for WBG describes how receptors present or likely to be present at the
site are potentially exposed to contaminants present in one or more source media. The transport and
exposure pathways linking contaminated source media and potential ecological receptors are
diagramed in Figure 3-1. Potential routes of exposure to contaminants in potential exposure media
(e.g., air, soil, surface water/sediment, and food) are indicated and evaluated ftriakeaed

aquatic receptor classes. For example, there are likely a year-round pond and possibly streams inside
the boundary of WBG and, although so-called sediments in Phase | were dry material, they came
from a shallow water conveyance; therefore, exposure is possible to fish and sediment-dwelling
organisms inside WBG. It is possible that surface water may be able to leave WBG and carry
contaminated soil particles to a stream outside WBG and, if so, this type of exposure would be
evaluated in another scope of work. Many terrestrial plants and animals will be exposed to soil as
well as food. For example, mammals and birds directly ingest soil, and the soil fraction of diet will

be used in the exposure equations. Such fractions as 5 and 10% are typical. The principal source
of these data will be the Wildlife Exposures Handbook (EPA 1993). However, this source as well
as knowledge of terrestrial top predators (hawk and fox) diet show soil fractions of diet at 0%. Top
predators are exposed indirectly from soil via their prey organisms. For each type of receptor,
potential exposure routes or pathways are classified as complete or incomplete depending on how
likely is exposure by that route. Complete pathways are further classified as being evaluated
guantitatively or qualitatively. Quantitatively means the use of numbers for exposure and effects.
Qualitatively means the use of words, logical methods, and technical common sense.

3.5.2 Selection Criteria for Ecological Receptors

Receptors for the ERA for WBG were selected based on three criteria specifedpimsed
Guidelines for Ecological Risk Assessm&8EPA 1997) and previous documents. Receptors were
selected according to their ecological relevance, susceptibility to known or potential stressors, and
representativeness of management goals (Table 3-2). Ecological relevance means that the receptor
has or represents a role in energy flow (e.g., plants); nutrient cycling (e.g., earthworms); or
population regulation (e.g., hawk, owl, and fox). Susceptibility means that the receptor is known to
be sensitive to chemicals (e.g., rabbits) and/or exposure because food preference is high (e.g.,
shrews). Management goals mean the sustaining of ecosystems and ecological processes while
maintaining the central mission of RVAAP which is to store bulk explosives and inert materials. The
large tracts of natural land, needed as safety buffers, provide the natural resource base to be
managed. Such management goals as the following support the mission and natural resource
management plan: erosion control through vegetation, population management through hunting of
such animals as deer, and protection of rare, threatened and endangered species such as the barn owl.

The selected receptors are ecologically relevant because they represent important elements of the
ecosystems at RVAAP, contributing to the structure, function, and biodiversity. These receptors
interact as resources and consumers, forming food webs through which bagmtauand
contaminants move through the ecosystem. Due to their range of habitats, body sizes, diets, life
spans, reproductive rates, home ranges and taxonomic relationships, these receptors represent a
range of potential susceptibilities to contaminants at WBG. All of these receptors are potentially
exposed to contaminants at WBG because they are present or likely occur there, and they ingest or
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Table 3-2. Reasons for Selecting Receptors for Ecological Risk Assessment at WBG

Selection Criteria (USEPA 1996)
Criterion 1 Criterion 2 Criterion 3
Represents
Ecological Management
Receptor Relevance Susceptibility Goals'
Plants yarious speciés +++ + +++
Earthworms arious speciés ++ + +
Short-tailed shrewRlarina brevicaud + ++ +
American robin Turdus migratoriuy + ++ +
White-tailed deer@docoileus virginianus + + +++
Eastern cottontailylvilagus floridanups + ++ +
Red-tailed hawkButeo jamaicens)s ++ + ++
Barn owl (Tyto albg endangered species + + +++
Red fox Vulpes vulpées ++ + +
Aquatic organisms ++ ++ ++
Sediment-dwelling organisms ++ ++ +

2 Includes protection of T&E or other special status species.
+++ = receptor very strongly meets criterion; ++ = receptor strongly meets criterion; and + = receptor meets criteria.

live in direct contact with contaminated media. The selected receptors are judged to be consistent
with general management goals of protecting the environment, including threatened and endangered
(T&E) or other species with special status. Regarding T&E species, other species of federal and
status interest have been identifi@DNR 1993). For example, the Indiana By 6tis sodali¥

was captured on the RVAAP installation. These T&E species will be handled qualitatively, and the
barn owl will be handled quantitatively in the ecological risk assessment.

3.5.3 Terrestrial Food Web for Ecological Receptors

Figure 3-2 provides ingestion pathways for a variety of receptors in the terrestrial food web. Note
that there are fewer receptors than really exist at RVAAP. The planned ERA is a screening level
type. As such, it is satisfactory to deal with representatives of groups of organisms (e.g., shrew and
robin for all insectivorous and worm-eating organisms). Initial discussions on appropriate receptors
and food web started at RVAAP with RVAAP, Ohio EPA, USACE, and SAIC ecologists.
Assessment and measurement endpoints to this pointin the planning or problem formulation activity
were developed cooperatively with Ohio EPA and the U.S. Army in December 1997 and
January 1998.

3.5.4 Assessment Endpoints, Measurements, and Decision Rules

Table 3-3 emphasizes the relationships among policy goals, assessment endpoints, measurement
endpoints, and the decisions relative to HQs. Each type of receptor has separate assessment
endpoints, measurement endpoints, and decision criteria. An assessment endpoint is defined by EPA
(EPA 1992a) as “an explicit expression of the environmental value that is to be protected.” A
measurement endpoint is defined by EPA (EPA 1992a) as “a measurable ecological characteristic
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Table 3-3. Policy Goals, Ecological Assessment Endpoints, Measurement Endpoints, and Decision Rules for WBG

Policy Goals

Assessment Endpoint

Measurement Endpoint

Decision Rule

Policy Goal 1: The
preservation and
conservation of
T&E species and
their critical
habitats.

Assessment Endpoint 1:
Preservation of any state- or
federally-designated threatened or
endangered species.

Endpoint Species: Barn owl

Measurement Endpoint 1:Modeled

contaminant concentrations in prey (shrews,
robins, and rabbits) based on measured soil

concentrations.

Decision Rule for Assessment Endpoint 1If
T&E species are not present, or RME
concentrations in the media do not contribute t¢
chronic NOAEL exceedance (i.e., HQs <1), thep
it is indicated that the contaminant alone is
unlikely to cause adverse ecological effects ang
therefore, the T&E species should be preservedl.
If the HQ >1, a weight-of-evidence evaluation
will be conducted to determine the potential for
ecological risk and the need for any additional
measurements or calculations.

Policy Goal 2: The
maintenance and
protection of
terrestrial
populations and
ecosystems.

Assessment Endpoint 2:
Maintenance of plant community fo
erosion control and energy
production.

Endpoint Species: plants of variou
species

Measurement Endpoint 2: Measured soil

contaminant concentrations.

Decision Rule for Assessment Endpoint 2:

If the HQ is <1, then it is indicated that the
contaminant alone is unlikely to cause adverse
ecological effects and, therefore, maintain the
plant populations and communities. If the HQ
>1, a weight-of-evidence evaluation will be
conducted to determine the potential for
ecological risk and the need for any additional
measurements or calculations.

Assessment Endpoint 3:
Maintenance of soil-dwelling
invertebrate community for nutrient
and energy processing.

Endpoint Species: earthworms

Measurement Endpoint 3:Measured soil

contaminant concentrations

Decision Rule for Assessment Endpoint 3f

the HQ is <1, then it is indicated that the
contaminant alone is unlikely to cause adverse
ecological effects and, therefore, maintain the
soil invertebrate community. If the HQ >1, a
weight-of-evidence evaluation will be conductedl
to determine the potential for ecological risk angl
the need for any additional measurements or
calculations.
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Table 3-3 (continued)

Policy Goals

Assessment Endpoint

Measurement Endpoint

Decision Rule

Assessment Endpoint 4:
Maintenance of populations of
herbivorous animals.

Endpoint Species: cottontail rabbit
and deer

Measurement Endpoint 4:Modeled
contaminant concentrations in food chain bas
on measured soil contaminant concentrations

Decision Rule for Assessment Endpoint 4if
bdhe HQ is <1, then it is indicated that the

contaminant alone is unlikely to cause adverse
ecological effects and, therefore, populations o
the herbivores, e.g., cottontail rabbits, and deet,
are maintained. If the HQ >1, a
weight-of-evidence evaluation will be conductedl
to determine the potential for ecological risk angl
the need for any additional measurements or
calculations.

Assessment Endpoint 5:
Maintenance of worm-eating and/of
insectivorous animals.

Endpoint Species: mammal - shrew;

bird - robin

Measurement Endpoint 5:Modeled

contaminant concentrations in earthworms an
other prey based on measured soil contaming
concentrations.

)

Decision Rule for Assessment Endpoint 5:If
dthe HQ is <1, then it is indicated that the
ntontaminant alone is unlikely to cause adverse

ecological effects and, therefore, populations o

worm-eating and/or insectivorous animals are

maintained. If the HQ >1, a weight-of-evidence
evaluation will be conducted to determine the
potential for ecological risk and the need for any
additional measurements or calculations.

Assessment Endpoint 6:
Maintenance of terrestrial predatord

Endpoint Species: mammal - red
fox; bird - red-tailed hawk

Measurement Endpoint 6:Modeled

. contaminant concentrations in prey (shrews,
robins, and rabbits) based on measured soil
contaminant concentrations.

Decision Rule for Assessment Endpoint @f

the HQ is <1, then it is indicated that the
contaminant alone is unlikely to cause adverse
ecological effects and, therefore, populations o
terrestrial predators are maintained. If the HQ
>1, a weight-of-evidence evaluation will be
conducted to determine the potential for
ecological risk and the need for any additional

measurements or calculations.
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Table 3-3 (continued)

Policy Goals

Policy Goal 3: The
maintenance and
protection of

aquatic populations|
and ecosystems.

Assessment Endpoint

Assessment Endpoint 7:
Maintenance of agquatic organisms.

Endpoint Species: aquatic organisn|

S

Measurement Endpoint

Measurement Endpoint 7:Measured surface
water contaminant concentrations.

Decision Rule

Decision Rule for Assessment Endpoint 7:If
the HQ is <1, then it is indicated that the
contaminant alone is unlikely to cause adverse
ecological effects and, therefore, populations o
aquatic organisms are maintained. If the HQ >
a weight-of-evidence evaluation will be
conducted to determine the potential for
ecological risk and the need for any additional
measurements or calculations.

o

Assessment Endpoint 8:
Maintenance of sediment-dwelling
organisms.

Endpoint Species: sediment-dwellin
organisms

Measurement Endpoint 8:Measured sediment
contaminant concentrations.

Decision Rule for Assessment Endpoint 8:If
the HQ is <1, then it is indicated that the
contaminant alone is unlikely to cause adverse
ecological effects and, therefore, populations o
sediment-dwelling organisms are maintained. |
the HQ >1, a weight-of-evidence evaluation will
be conducted to determine the potential for
ecological risk and the need for any additional
measurements or calculations.

RME
T&E
NOAEL
HQ

Reasonable maximum exposure.
Threatened and endangered.

No observed adverse effects level.
Hazard (risk) quotient.
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that is related to the valued characteristic chosen as the assessment endpoint.” Further explanations
about these terms are found in Wentsel (1996) and USEPA (1997).

Each endpoint species or receptor in the food web and Table 3-3 will have a table that provides
information on home range, feeding habits, and other characteristics. Tables 3-4 and 3-5 show
examples of such tables for the shrew and the red-tailed hawk that will be organized for each
receptor modeled or used in the ecological risk assessment.

3.5.5 Procedural Assumptions for Exposure, Effects, and Risk Characterization

This section provides in bulleted form the important technical assumptions to be used in the
screening ecological risk assessment.

* Reasonable maximum exposure (RME)concentratiolhd &/ used during the screening risk
assessment. The RME is the smaller of the maximum detected concentration afidppe©5
confidence limit on the mean (UGJ). RMEs will be used for soil, sediment, and surface water.
When the UCL; percent confidence interval cannot be calculated, the measured maximum
concentration will be used. Modeled tissue concentratiasecdon the RMEs based on
measured abiotic media concentrations will be used in food chains.

» The sources of screening thresholds varies as a function of medium. In every case, Ohio EPA
and EPA Region V (EcoUpdates) screening values will take precedence. For surface water,
chronic ambient water quality criteria from EPA will be used first. In the absence of AWQC,
Tier Il chronic values from EPA will be used. After that, toxicity reference values for daphnids
and fish from EPA will be used. For sediment, the order of preference (with first listed first and
so forth) is Ecotox thresholds from US EPA (EPA 540-F398B), Ontario Ministry of
Environment Lows (Persaud et al. 1993), and State of New York, Technical Guidance for
Screening Contaminated Sediments. Finally, NOAA (1991) values are the fourth priority. For
soil, there are no reliable sources as was discussed on March 18, 1998 at RVAAP among the
U.S. Army, Ohio EPA, and SAIC ecological risk assessors. Therefore, it is recommended that
this initial step (yes/no answer for one receptor) be omitted and that the next step (gradient
answer for many receptors) be implemented.

» The area use factor will be 1.0 regardless of the size of home range area relative to exposure
unit area.

»  Exposure factors will be used extensively. For example, soil to plant uptake factors as well as
plant to animal bioaccumulation factors will be used as published in the technical literature.
This will provide estimated contaminant concentrations in prey based on measured soil,
sediment, and water concentrations at Winklepeck. The primary sources are Baes et al. (1984),
Travis and Arms (1988), and ATSDR (various years). A good secondary source is HAZWRAP
(1994). When there is no value, the default value will be 1.0 for inorganic chemicals and 1.0
for organic chemicals. This is true for both terrestrial and aquatic food transfers.

» Bioavailability is assumed to be the same as that in the controlled laboratory/field exposure
studies. There will be no adjustments.
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Table 3-4. Receptor Parameters for Short-tailed Shrew

Receptor: Short-tailed shrew
(Blarina brevicauda)
Parameter Definition Value Reference / Notes
BW Body weight (kg) 0.017 | Arithmetic mean of means, both sexes, fall and summer,
western Pennsylvania (EPA 1993)
HR Home range (ha) 0.36 | Maximum, adult female, summer, Michigan (EPA [1993)
TUF Temporal use factor 1 Will be 1 unless a specific value exists for a receptpr
AUF Area use factor 1 Will be 1 to maximize exposure
IRe Food ingestion rate (g/g-d = kg/lkgBW7d) 0.56 | Arithmetic mean of adults, both sexes;@5Wisconsin
(EPA 1993)
PF Plant fraction of diet 0.13 [ June through October, New York (EPA 1993); asspming
vegetative parts and fungi
AF Animal fraction of diet 0.87 | June through October, New York (EPA 1993); assyming
100% earthworms
SF Soil fraction of diet 0.13 | Talmage and Walton (1993)
IRy Water ingestion rate (g/g-d = L/kgBW/d) 0.223  Adult, both sexes, lllinois, lab (EPA 1993)

# Food ingestion rate (g/g-d) re-expressed as kg/kgBW/d is assumed not to include ingested soil; therefore, PF+AF = 1.0.
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Table 3-5. Receptor Parameters for Red-tailed Hawk

Receptor:

(Buteo jamaicensis)

Red-tailed hawk

D93)

=

A

Parameter| Definition Value Reference / Notes

BW Body weight (kg) 1.13 | Arithmetic mean, female and male, Michigan (EPA
1993)

HR Home range (ha) 697 | Mean, adults, both sexes, winter, Michigan (EPA 1

TUF Temporal use factor 1 Will be 1 unless a specific value exists for a recepto

AUF Area use factor 1 Will be 1 to maximize exposure

IRE Food ingestion rate (g/g-d = kg/kgBWi¢) 0.11 | Adult female, winter, Michigan, captive outdoors (EP
1993)

PF Plant fraction of diet 0 Not stated in EPA (1993); assumed to be negligible

AF Animal fraction of diet 1 Prey brought to nests (EPA 1993)

SF Soil fraction of diet 0 Not stated in EPA (1993) and Beyer et al. (1994);
assumed to be negligible.

IRy Water ingestion rate (g/g-d = L/kgBW/d) 0.057 Arithmetic mean, both sexes, estimated (EPA 199

# Food ingestion rate (g/g/-d) re-expressed as kg/kgBW/d is assumed not to include ingested soil; therefore, PF+AF = 1.0.
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» No Observed Adverse Effect Level (NOAEL), especially chronic NOAELSs, from controlled
laboratory/field exposure studies will be the appropriate toxicological data for toxicity
thresholds in the food web modeling of the screening ecological risk assessment. When chronic
NOAELs are not available and subchronic NOAELs are available, a conversion factor of 10
will be used to convert sub-chronic to chronic NOAEL. When no NOAEL is available and a
Lowest Observed Adverse Effect Level (LOAEL) is available, a conversion factor of 10 will
be used to convert a LOAEL to a NOAEL.

 Body weight conversions from the test organism (usually a laboratory organism) to the
receptors at RVAAP (usually wildlife) have a technical basis (metabolic) and will be used to
adjust toxicity thresholds. Allometric or body-scaling will be done only after all conversions
of toxicity values, e.g., LOAEL to NOAELSs.

 An HQ >1.0 suggests unacceptable risk or the need for further work.
3.5.6 Next Step

Dialogue among USACE, Army, Ohio EPA, the public, risk assessors, and risk managers will
determine what the findings of the screening ecological risk assessment mean. Such professional
judgments and discussions need to clarify what to protect and what additional, if any, more definitive
ecological risk characterization is warranted.

The development of professional judgment criteria can take different approaches. The most likely
approach is a weight-of-evidence one that consists of such principles as:

* temporal association,

*  spatial association,

« strength of dose response association, or
e biological plausibility.

These are based on three types of evidence:
« biological and habitat surveys at Ravenna,
e contaminant body burden measurements (if available) at Ravenna, and

» chemical specific toxicity information from the literature.

Note that many of these considerations will be part of a future installation-wide plan and
implementation.
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4. FIELD ACTIVITIES

4.1 GROUNDWATER
4.1.1 Rationales
4.1.1.1 Monitoring Well Locations and Installation

WBG. Five monitoring wells will be installed as a part of the Phase Il Rl in the shallow water table
at WBG (Figure 4-1). These monitoring wells (WBG MW-005, -006, -007, -008, and -009) will be
located in the suspected upgradient and downgradient directions from the most concentrated areas
of soil contamination, in the northeastern portion of the burning grounds. Based on water levels in
the four existing RCRA monitoring wells located at Pad #37, the groundwater flow direction at
WBG is anticipated to be east-southeast. Placement of the wells as shown on Figure 4-1 will allow
the evaluation of potential contaminant migration via groundwater across and possibly beyond the
WBG. One monitoring well will be located within the WBG near the burning pads identified as
having the highest concentrations of explosives and metals contamination in soils. The rationale for
the placement of this well is to evaluate groundwater quality adjacent to a potential major source of
contaminant release within the WBG.

In addition, the four existing monitoring wells located at Pad #37 will be sampled as a part of the
Phase Il RI to further characterize groundwater adjacent to source areas within WBG.

Background Investigation. Four monitoring wells will be installed throughout the eastern half of
RVAAP, in areas known to be unaffected by facility operations. Seven wells will be installed in the
shallow unconsolidated water table aquifer. These wells will be paired with seven additional wells
that will be installed, if possible, in the deeper bedrock aquifer. The locations shown in Figure 4-2
offer the best possibilities for shallow (<50 ft) penetration of the Sharon Conglomerate, the bedrock
aquifer that underlies the eastern portion of RVAAP. This proposed placement of background wells
will allow the evaluation of regional flow in the shallow and deep aquifers as well as provide
chemical data on groundwater free of site-related contaminants. One monitoring well is included as
a contingency to guard against the unsuccessful completion of one of the other wells as this problem
was encountered during the Phase | RI. The location of the contingency monitoring well will be
determined during the field investigation.

All monitoring wells will be installed using conventional drilling techniques (hollow-stem auger and

air rotary) as described in Section 4.1.2.1, and will be installed to screen across the top of the water
table or 3 m (~ 10 ft) into bedrock. The bedrock interval in each monitoring well borehole will be
cored using NQ size conventional coring to additionally characterize the bedrock lithology. It is
anticipated that the depth to the water table will vary between 1.5 m (5 ft) and 5.5 m (18 ft) below
the ground surface, based on existing monitoring well information from Phase | Rl and other
previous studies. The maximum depth of each shallow monitoring well is expected to be ~ 9.1 m
(30 ft) BGS or less. It is anticipated that the depth to bedrock will range between 8 m (26.5 ft) and
15.1 m (50 ft).
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4.1.1.2 Sample Collection for Field and Laboratory Analysis

All monitoring wells will be field screened for VOCs using a hand-held photo-ionization detector
(PID) or flame ionization detector (FID) organic vapor analyzer (OVA) during groundwater sample
collection. Screening will be accomplished by monitoring the headspace vapors at the top of the riser
pipe. Field measurement of pH, temperature, specific conductance, and dissolved oxygen will be
recorded for each groundwater sample. No samples will be collected for additional headspace
analysis. Water level measurements will be collected immediately prior to groundwater sampling.

WBG. One unfiltered groundwater sample will be collected from each monitoring well (4 RCRA
wells and 5 Phase Il Rl wells) and submitted for laboratory analysis of explosives, Target Analyte
List (TAL) metals, cyanide, SVOCs, and VOCs. One filtered sample will be collected from each
monitoring well at WBG and analyzed for TAL metals and cyanide. Table 4-1 summarizes the
number of samples and the types of analyses to be performed during the Phase Il RI.

Background Investigation. One unfiltered groundwater sample will be collected from each
monitoring well and submitted for laboratory analysis for TAL metals (total) and cyanide. One
filtered sample will be collected from each background monitoring well and analyzed for TAL
metals (dissolved) and cyanide. Two monitoring wells will be additionally analyzed for VOCs,
SVOCs, and pesticides/PCBs to ensure the integrity of the background sampling locations.

Table 4-2 summarizes the analytical parameters and methods that will be used during the background
investigation for the Phase Il RI. Analytical laboratory methods, analytes, and procedures are further
discussed in the Phase Il Rl Quality Assurance Project Plan (QAPP) Addendum.

4.1.1.3 Quality Assurance (QA)/Quality Control (QC), and Blank Samples and Frequency

QA/QC duplicate split groundwater samples, equipment rinsate samples, and trip blanks will be
collected during the Phase Il RI. Duplicates and rinsates will be selected on a random statistical basis
and analyzed for the same parameters as the environmental samples. Duplicate samples will be
collected at a frequency of 10% of environmental samples. Split groundwater samples and equipment
rinsate samples will be collected at a frequency of 5% of environmental samples. Trip blanks will
accompany shipment of all VOC groundwater samples and will be analyzed for VOCs only.

One source blank will be collected from the potable water source located at Post #1, which will be
used for all potable wash and rinse water for equipment decontamination during the Phase Il RI. One
source blank will also be collected from the deionized/distilled (ASTM Type I) water source used.
The source blanks will be analyzed for the same constituents as the environmental samples.
Section 8 of this Phase Il Rl SAP Addendum summarizes QA/QC sampling.

4.1.2 Monitoring Well Installation

4.1.2.1 Drilling Methods and Equipment

4.1.2.1.1 Equipment Condition and Cleaning

Requirements for the condition and cleaning of equipment used for well installation are described

in Section 4.3.2.1.1 of the Facility-wide SAP. These requirements, as applicable, will be employed
for equipment used to install monitoring wells in the Phase Il RI.
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Table 4-1. Summary of Phase Il Rl at WBG
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Sanpling Media & & S|l&|e|a|ld|&|o|8|a|loc|S|2|S5S|8|&|cf|2|&]3
Planned Sanples
Surface Soils 53| Composite 0L g3 353 | 53| 53 4 6 6 6
Subsurface Soils 13 Discrete 24 13 13 1] 13 |13 2 4 4 4 4
Subsurface Soils 13 Discrete 446 13 a3 | 13| 13 2 4 4 4 4
Sediment 4 | Discrete 0-05| 1 4 4 4 4 4 1 1 4 4
Groundwater 9| Grab - 9 - 9 1 1§ b 5° | 5° [ 5° | 5 | 5° 5° 5° ] 5° | 55| 5
Surface Water 1| Grab - 1 1 1 Y. Y. L
Slag 2 | Discrete 0 1 2 2 2
Total Planned 95 95| 83| 93| 1094 104 11 19 23 19 b
Contingengy Sanples
Surface Soils 16| Composite o-L 16 616° | 16 | 16
Subsurface Soils 14 Discrete 24 12 222 | 12| 12
Subsurface Soils 2| Discrete 46 p P p D
Total Contingency 30 30| 30| 30 301 30

#0nly samples >1 ppm TNT based on field colorimetry. Unused laboratory analyses will be applied to contingency sam@8ssgrif.nec

® Unused subsurface samples will be applied as necessary to contingency sampling.
¢Shelby tube soil samples from monitoring well boreholes.
SVOCs = Semivolatile organic compounds, TAL = target analyte list, VOCs = volatile organic compounds.
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Table 4-2. Summary of Phase Il Rl Background Investigation
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Surface Soils 15 | Composite 0-1 1 1b 15 15 2 6 6 15
Subsurface Soils 15| Discrete 1- 15 15 15 L5 2 6 6 6
Subsurface Soils 15| Discrete 3-12 1 15 15 - 15 8 8 8 8
Sediment 7 |Grab 0-0.5 1 7 7 -- 7 15 3 7 3 3 3 3 3
Groundwater 15 | Grab 15 15 3 [300 | 2 2 2 [1]18] 168 [168 [ ] & SRIEE
Surface Water 7 Grab 7 - 7 7]
Totals 74 74 67 - 89 82 9 39 9 39 39 39 34 5

#Eight Shelby tube soil samples and 8 grab/remolded samples from MW boreholes.
®Both filtered and unfiltered analysis.

PCBs = Polychlorinated biphenyls, SVOCs = semivolatile organic compounds, TAL = target analyte list, VOCs = volatile onganitdso
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4.1.2.1.2 Drilling Methods

Conventional drilling techniques (hollow-stem auger and air rotary) will be used to install
monitoring wells, as described in Section 4.3.2.1.2 of the Facility-wide SAP. It is anticipated that
the third drilling scenario, described under Section 4.3.2.1.3, will be applicable for the installation
of the 5 monitoring wells at WBG and the 14 background monitoring wells to be drilled as part of
the Phase Il RI. Monitoring well boreholes will be drilled to sufficient depth to install the bottom of

a 3-m (10-ft) well screen , ~2.1 m (7 ft) below the current water table elevation. It is anticipated that
the depth to the water table will range from 1.5 m (5 ft) to 5.5 m (18 ft) below the ground surface,
based on existing information. The maximum depth of each monitoring well is expected to be ~9.1 m
(30 ft) BGS or less. It is anticipated that the depth to bedrock will range between 8 m (26.5 ft) and
15.1 m (50 ft).

In all groundwater monitoring well boreholes, NQ-size coring shall be performed in the bedrock
interval prior to 4-in (10.2-cm) diameter air-rotary drilling to install wells. The purpose of coring is

to determine lithologies and the degree and nature of weathering and fracturing in bedrock. All rock
cores will be stored in wooden boxes in such a manner as to preserve their relative positions by
depth. Intervals of lost core shall be noted in the core sequence with wooden or styrofoam blocks.
Boxes will be marked on the outside to provide the boring number, cored interval, and box number,
if there are multiple boxes. All cores collected during Phase Il of the RI will be documented
(including photographing the core after it has been properly placed and labeled in the core boxes),
and temporarily stored at RVAAP in accordance with Ohio EPA Technical Guidance for
Hydrogeologic Investigations and Groundwater Monitoring (1995) and EM-1110-1-4000,
Monitoring Well Design, Installation, and Documentation at Hazardous and/or Toxic Waste Sites
(USACE 1994b). The core may eventually be transferred to the Ohio EPA-NE District office for
storage.

4.1.2.2 Materials
4.1.2.2.1 Casing/Screen

The casing and screen materials for monitoring wells will be as presented in Section 4.3.2.2.1 of the
Facility-wide SAP.

4.1.2.2.2 Filter Pack, Bentonite, and Grout

The filter pack, bentonite, and grout materials for monitoring wells will be as presented in
Section 4.3.2.2.2 of the Facility-wide SAP.

4.1.2.2.3 Surface Completion

All wells will be constructed as above-ground installations, as described in Section 4.3.2.2.3 of the
Facility-wide SAP.

4.1.2.2.4 Water Source
Potable water from Post #1 will be used during this investigation for monitoring well and

decontamination purposes. The collection and evaluation of the water source sample will follow
Section 4.3.2.2.4 of the Facility-wide SAP.
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4.1.2.2.5 Delivery, Storage, and Handling of Materials

All monitoring well construction materials will be delivered, stored, and handled following
Section 4.3.2.2.5 of the Facility-wide SAP.

4.1.2.3 Installation

All monitoring well installation will be in accordance with the procedures for above-ground
installations as presented in Section 4.3.2.3 of the Facility-wide SAP. Unconsolidated surficial
material in each location will be drilled using a 16.5-cm (6.5-in) inside diameter (1.D.) hollow-stem
auger. Soil samples will be collected continuously from the surface to bedrock refusal or borehole
termination, using a split-barrel sampler, for lithologic logging. If bedrock is encountered before
borehole termination, the bedrock interval in a borehole will be drilled using air rotary with an
NQ-size coring device as described in Section 4.1.2.1.2 above. Following coring, rock drilling will
continue with a tricone roller bit.

4.1.2.4 Documentation

4.1.2.4.1 Logs and Well Installation Diagrams

4.1.2.4.1.1 Boring Logs

Boring logs will be completed for all monitoring well boreholes following Section 4.3.2.5.1.1 of the
Facility-wide SAP. Visually determined USCS of each soil sample taken will be recorded on each
boring log.

4.1.2.4.1.2 Well Construction Diagrams

All monitoring well activities will be documented according to the procedures presented in
Section 4.3.2.4 of the Facility-wide SAP.

4.1.2.5 Well Abandonment

Any monitoring wells or borehole abandoned during the Phase Il Rl will be abandoned according
to the procedures presented in Section 4.3.2.5 of the Facility-wide SAP.

4.1.2.6 Water Level Measurement

Water level measurements will follow the procedure presented in Section 4.3.3.6 of the Facility-wide
SAP.

4.1.2.7 Well Development
Development of monitoring wells will be accomplished with a pump. Pumps may be replaced with

bottom-filling bailers where well size or slow recharge rates restrict pump usage. Development will
proceed until the following criteria are met:
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the water is clear to the unaided eye,

the sediment thickness remaining in the well is less than 1% of the screen length or <30 mm
(0.1 1),

a minimum of five times the standing water volume in the well (to include the well screen and
casing plus saturated annulus, assuming 30% porosity), and

indicator parameters (pH, temperature, and specific conductance) have stabilized to +10% over
three successive well volumes.

For each monitoring well developed during the Phase Il RI, a record will be prepared to include the
following information, per the Facility-wide SAP:

project name and location;

well designation and location;

date(s) and time(s) of monitoring well installation;
date(s) and time(s) of monitoring well development;

static water level from top of well casing, before and 24 hours after completion of well
development with dates and times of measurements;

qguantity of water lost during drilling, removed before well insertion, and/or added during
granular filter placement;

quantity of standing water contained in the well, and contained in the saturated annulus
(assuming 30 percent porosity) before well development;

field readings of pH, conductivity, and temperature, measured before, twice during, and after
completion of well development, using an appropriate instrument and method in accordance
with EPA Procedure 600/4-79-020 (refer to Section 4.3.3 of the Facility-wide SAP for a
description of the instrument and procedure to be used for field measurements);

depth from top of casing to bottom of well;

length of the well screen;

depth from top of the well casing to the top of sediment inside the well, both before and after
development, as measured directly at the time of development;

physical character of the removed water, including changes during development in clarity,
color, particulates, and any noted odor;

type and size/capacity of pump or bailer used for development;

description of the surge technique used in well development;
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height of well casing above ground surface as measured directly at the time of development;
estimated recharge rate into the well at the time of development;

guantity of water removed from the well during development and the time for removal,
presented as both incremental and total values.

4.1.3 Field Measurement Procedures and Criteria

All field measurement procedures and criteria will follow Section 4.3.3 of the Facility-wide SAP.

4.1.4 Sampling Methods for Groundwater (Collection of Filtered and Unfiltered Samples)

Groundwater sampling from monitoring wells will follow the procedures presented in Section 4.3.4
of the Facility-wide SAP.

4.1.4.1 Well Purging Methods

In order to minimize the quantity of liquid investigation-derived (IDW) generated as a result of well
purging, wells will be micro-purged where conditions permit, in accordance with Ohio EPA
technical guidance (OEPA 1995), as follows:

a dedicated bladder or submersible pump is used for purging;

the purge rate should not exceed 100 mL/min unless it can be shown that higher rates will not
disturb the stagnant water column above the well screen (i.e., will not result in water level
drawdown);

the volume purged is either two pump and tubing volumes or a volume established through in-
line monitoring and stabilization of water quality indicators such as dissolved oxygen and
specific conductance;

sample collection should occur immediately after purging.

Where micro-purging cannot be accomplished for any reason, then purging of all monitoring wells
installed during the Phase Il RI will be conducted in accordance with procedures discussed in
Section 4.3.4 of the Facility-wide SAP.

4.1.4.2 Filtration

Groundwater samples collected for dissolved metals will be filtered by negative pressure using a
hand-operated pump, collection flask, polytetrafluoroethylene tubing, and a pre-sterilized, disposable
0.45-cm pore size filter assembly. Before collecting the water sample, the pump and filter apparatus
will be assembled. A bailer will then be lowered into the monitoring well, filled with groundwater,
and raised to the surface. The groundwater will be transferred from the bailer to a decontaminated
collection flask and poured into the filter funnel portion of the filter assembly. Care will be taken
to avoid transferring solids that may have settled to the bottom of the collection flask. The hand-
operated pump will be used to create a vacuum in the assembly to start filtration. Sample bottles will
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be filled with the filtered water. Filters will be replaced as they become restricted by solids buildup
as well as between sample collection sites.

4.1.5 Sample Containers and Preservation Techniques

Requirements for sample containers and preservation techniques for groundwater samples are
presented in Section 4.3.6 of the Facility-wide SAP.

4.1.6 Field Quality Control Sampling Procedures

Quiality control samples for monitoring well groundwater sampling activities will include duplicates
and split groundwater samples, equipment rinsates, and trip blanks as described in Section 4.1.1.3
above. Split samples will be sent to the USACE Missouri River Division (MRD) Laboratory for
independent analyses.

4.1.7 Decontamination Procedures

Decontamination of equipment associated with groundwater sampling will be in accordance with
the procedure presented in Section 4.3.8 of the Facility-wide SAP, except that a 2% hydrochloric
acid (HCI) rinse will be used instead of a 10% solution.

4.1.8 In Situ Permeability Testing

A slug test will be performed in each of the monitoring wells installed as part of the Phase Il RI, to
determine the hydraulic conductivity of the geologic material surrounding each well. The slug test
method involves lowering or raising the static water level in a well bore by the removal or insertion
of a cylinder (slug) of known volume. The return of the water level to a pre-test static level is then
measured over time. The change in water level over time is plotted on a logarithmic scale to
determine hydraulic conductivity (K). K is a function of the formation permeability and the fluid in
the formation. K is influenced by well construction.

The slug removal (rising head) test will be used for this investigation. If possible, the slug test will
be performed in such a manner to prevent the water level in the well from dropping below the top
of the screened interval when the slug is removed. All tests will be performed after the groundwater
has been sampled as described in Section 4.1.4, and will be contingent upon a monitoring well
containing sufficient water to allow testing.

Slug tests will only be initiated after the well has recovered from groundwater sampling, or a
minimum of 12 hours has elapsed since sampling. The pressure transducer and decontaminated slug
will be inserted into the well and the water level allowed to equilibrate to static conditions, or until

at least six hours have elapsed. A slug that displa8em (1 ft) of water should be sufficient to
provide an adequate response for the analysis.

Prior to the start of the test, plastic sheeting will be placed around the well in a manner to minimize
water contact with the ground surface. The static water level will be measured with an electronic
water level indicator and recorded to the nearest 0.003 m (0.01 ft) below top of casing. The total
depth of the well will be measured with an electronic water level indicator and recorded to the
nearest 0.003 nD(01 ft) below top of casing. These measurements will be used to calculate the
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water column height in the well. Use of the electronic water level meter will follow procedures
outlined in Section 4.3.3.1 of the Facility-wide SAP.

To begin the test, the slug will be withdrawn quickly from the well without surging, The time of the
test will begin as soon as the slug leaves the water column. Water level measurements will be
recorded continuously during the test with a pressure transducer and data logger programmed to
make measurements to within 0.003 m (0.01 ft) and record them on a logarithmic scale. Water level
change will be recorded for a period of six hours or until the well re-equilibrates to 90% of the pre-
test water level, whichever occurs first.

The test data will be evaluated by the Bouwer and Rice method (1976, 1989) or the Cooper, et al.
method (1967). If the test geometry is not conducive to analysis to either of these two methods, an
alternate method will be used.

4.2 SUBSURFACE SOILS
4.2.1 Rationales

Subsurface soil samples will be collected during the Phase Il Rl in both WBG and the background
sampling locations to investigate potential subsurface contamination occurring as a result of disposal
of explosives and transport pathways for such contaminants, and to determine naturally occurring
concentrations of inorganic constituents. Table 4-1 summarizes the planned WBG subsurface
sampling activities and Table 4-2 summarizes the planned background sampling for the Phase Il RI.

4.2.1.1 Soil Boring Locations

WBG. Subsurface soil samples are planned at each of the 13 former burning pads in the area where
surface soil samples collected during Phases | and Il of the RI exhibited the highest levels of
explosives contamination (based on Phase | laboratory analytical results and Phase Il field
colorimetry). One sample will be collected initially at 0.6 to 1.2 m (2 to 4 ft) at each pad to evaluate
the vertical extent of contamination. A total of 13 samples will be collected inthe 0.6 to 1.2 m (2 to
4 ft) interval and submitted for laboratory analysis of explosives and metals. These samples will be
additionally analyzed in the field via colorimetry for TNT and RDX. If colorimetric analysis shows
the 0.6 to 1.2 m (2 to 4 ft) interval to be contaminated with explosives (>1 ppm), the 1.2 t0 1.8 m
(4 to 6 ft) interval will be sampled from the same location and submitted for laboratory analysis of
explosives and metals. It is anticipated that up to 13 samples will be collected in the 1.2 t0 1.8 m
(4 to 6 ft) interval from various former burn pads. Geotechnical and lithologic information will also
be acquired from the subsurface intervals. The planned soil boring locations are shown in
Figures 4-3 through 4-14.

Additional subsurface samples [12- .6 to 1.2 m (2 to 4 ft) and 2-1.2 to 1.8 m (4 to 6 ft)] are planned
as contingency samples to be collected from areas adjacent to the burning pads that exhibit evidence
of surface soil contamination based on field colorimetric analysis. Subsurface soil samples collected
from areas adjacent to burning padfl e similarly submitted for field colorimetric explosives
analysis and laboratory explosives, metals, and cyanide analysis.
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Background Investigation. Continuous subsurface soil samples will be collected at each of the
monitoring well borings, from 0.3 to 0.9 m (1 to 3 ft) and from 0.9 to 3.6 m (3 to 12 ft). Discrete,
representative samples from both 0.3 to 0.9 mand 0.9 to 3.6 m (1 to 3 ft and 3 to 12 ft) intervals are
to be analyzed for TAL metals, SVOCs, and cyanide in addition to being screened in the field for
explosives (TNT and RDX). Two discrete, representative 0.3t0 0.9 m (1 to 3 ft) and two 0.9t0 3.6 m
(3 to 12 ft) soil samples will be additionally analyzed for VOCs and SVOCs to ensure the integrity
of the background sample stations. The purpose of the field explosives analysis is to determine in
real time whether the chosen soil boring location is in an area that is free of explosives
contamination and is representative of background conditions. The analyses of samples will be used
to augment the existing Phase | Rl background data set and support risk assessments for WBG and
other sites. The locations of the background soil borings are shown in Figure 4-2.

4.2.1.2 Discrete/Composite Soil Sampling Requirements

WBG. One discrete soil sample will be collected from each of two depth intervals 0.6 to 1.2 m and
1.2to 1.8 m (2 to 4 and 4 to 6 ft) at each soil boring location and submitted for field colorimetric
analysis of explosives. Off-site laboratory analysis for explosive compounds, TAL metals, and
cyanide will also be performed on each 0.6 to 1.2 m (2 to 4 ft) sample collected. Two subsurface sail
samples from 0.6 to 1.2 m (2 to 4 ft) and two subsurface soils from 1.2 to 1.8 m (4 to 6 ft) will be
additionally analyzed for SVOCs. At WBG, the purpose of this analysis is to define the extent of
contamination. Therefore, the following strategy will be used:

» All subsurface soil samples will be sent to the off-site lab for analysis of explosives and metals
regardless of field analytical results.

» If the concentration of TNT is <1 ppm, based on field colorimetric analysis, the field
colorimetric analysis for RDX will be performed.

All subsurface soil samples collected during the Phase Il RI will be discrete samples from the
appropriate depth intervals. The samples will be collected using a bucket hand auger and composited
over the depth interval, except for VOC samples, which will be collected from the middle of the
interval without compositing.

Background Investigation. One discrete sample from the 0.3 to 0.9 m (1 to 3 ft) interval and one
discrete sample from the 0.9 to 3.6 m (3 to 12 ft) interval will be selected from each soil boring for
analysis. Efforts will be made to provide background concentrations for the various types of soils
encountered over the specific depth ranges sampled with 7 or 8 impervious soil types (CL, CH, ML,
MH, SC, GC, OH, or OL) and 7 or 8 permeable (SD, SM, GP, GM, SW, or GW) soil types.

4.2.1.3 Sample Collection for Field and Laboratory Analysis

Colorimetric analysis of soils for TNT and RDX will be performed following the field method
presented in Appendix B of this Phase Il SAP Addendum.

Background Investigation. One discrete soil sample will be collected from 0 to .3 m (0 to 1 ft) at
each soil boring location and submitted for field colorimetric analysis for explosives. For the
background investigation, the purpose of the colorimetric analysis is to confirm that the prospective
sampling site is outside the area of influence of the process operations that introduced explosive
contaminants to facility soils. For thisason, if the field method indicates the presence of either
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TNT or RDX, the field team will not send the sample to the off-site lab, but rather will relocate the
background sampling station.

Off-site laboratory analysis for TAL metals, cyanide, and SVOCs will also be performed for each
0.3t0 0.9 m (1 to 3 ft) sample collected. Two subsurface background samples (a frequency of 10%)
will additionally be analyzed for VOCs and pesticides/PCBs, as shown in Table 4-1. Subsurface soll
samples collected from 0.9 to 3.6 m (3 to 12 ft) will also be submitted for off-site laboratory analysis
for TAL metals and cyanide.

Tables 4-1 and 4-2 summarize the analytical parameters and methods that will be used during the
Phase Il RI. Analytical laboratory methods, analytes, and procedures are further discussed in the
Phase Il Rl QCP Addendum.

4.2.1.3.20rganic Vapor Screening

All soil borings will be field screened for VOCs using a hand-held PID or FID OVA during sample
collection. No samples will be collected for additional headspace analysis of VOCSs.

4.2.1.4 Background, QA/QC, and Blank Samples and Frequency

Background samples will be collected as shown in Table 4-2 of this Phase Il SAP Addendum. These
background samples are intended to augment the Phase | background data collected in 1996, to allow
recalculation of background criteria for inorganics previously investigated, and to establish
background for some inorganic analytes that were not previously evaluated.

Subsurface soil QA/QC samples will be collected during the Phase Il RI. Duplicate soil samples will
be collected at a frequency of 10% (1 per 10 environmental samples). Split samples will be
submitted to the USACE MRD laboratory for independent analysis. Split samples will be collected

at a frequency of 5% (1 per 20 environmental samples). Duplicate and split samples will be selected
based on a random statistical basis and submitted for the same analyses as the environmental
samples. No field or rinsate blanks will be collected for subsurface soils. Section 8 of this Phase |l
QAPP Addendum summarizes QA/QC sampling.

4.2.2 Procedures

4.2.2.1 Drilling Methods

4.2.2.1.1 Equipment Condition and Cleaning

Requirements for the condition and cleaning of equipment used for well installation are described
in Section 4.3.2.1.1 of the Facility-wide SAP. These requirements, as applicable, will be employed
for equipment used to install monitoring wells in Phase Il RI.

4.2.2.3 Field Measurement Procedures and Criteria

All field measurement procedures and criteria will follow Section 4.4.2.3 of the Facility-wide SAP,
with the following exception. Headspace gases will not be screened in the field for organic vapors.

Because there were no notable detections of VOCs during Phase | soil sampling, organic vapor
monitoring of headspace gases is not necessary in Phase Il RI.
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4.2.2.4 Sampling for Geotechnical Analysis

WBG. Subsurface soil samples collected using the hand auger method are classified as disturbed
samples; therefore, geotechnical analysis of samples collected using these methods will be limited
to grain size, Atterberg limits, moisture content, and unified soil classification. Each soil sample
collected will be visually classified according to the USCS in the field. Procedures for sampling for
geotechnical analysis using the bucket hand auger method are presented in Section 4.4.2.4.2 of the
Facility-wide SAP.

Complete geotechnical analysis, including grain size, Atterberg limits, moisture content, and
laboratory-determined unified soil classification will be conducted on four representative
grab/remolded soil samples each from both the 0.6 to 1.2 m (2 to 4 ft) and 1.2 to 1.8 m (4 to 6 ft)
intervals. One Shelby tube soil sample will be collected from each of the five WBG monitoring
wells. Efforts will be made to provide geotechnical data from the various types of soil encountered
over the depth ranges sampled, e.g., impervious soil (CL, CH, ML, MH, SC, GG, OH, or OL) and
pervious soil (SP, SM, GP, GM, SW, or GW). All samples will receive analyses for grain size,
moisture content, Atterburg limits, unified soil classification, bulk density, porosity, total organic
carbon, hydraulic conductivity, specific gravity, and pH.

Background Investigation. Subsurface sampling of soils will be accomplished using a thin-walled
(Shelby) tube sampler. Samples will be collected using this device as part of hollow-stem auger
drilling of boreholes for monitoring well installation. Shelby tube sampling witged as disased

in Section 4.4.2.4.1 of the Facility-wide SAP.

Shelby tube samples will be collected from the 0.3 to 0.9 m (1 to 3 ft) interval in 6 of the 14
monitoring well borings. At eight borings, Shelby tube samples will be collected from the 0.9 to
3.6 m (3 to 12 ft) interval. Efforts will be made to provide background geotechnical data for the
various types of soils encountered over the specific depth ranges sampled, e.g., with 7 or 8
impervious (CL, CH, ML, MH, SC, GC, OH, or OL) soil samples and 7 or 8 permeate (SP, SM, GP,
GM, SW, or GW) soil types. All samples will receive analyses for moisture content, grain size,
Atterberg limits, unified soil classification, bulk density, porosity, total organic carbon, hydraulic
conductivity, specific gravity, and pH.

4.2.2.5 Sampling for Chemical Analysis

WBG. Procedures for sampling of subsurface soils for chemical analysis using the Bucket Hand
Auger Method are presented in Section 4.4.2.5.2 of the Facility-wide SAP.

Background Investigation. Procedures for sampling of subsurface soils for chemical analysis using
the Hollow-Stem Auger Method are presented in Section 4.4.2.5.1 of the Facility-wide SAP.

4.2.2.6 Sample Containers and Preservation

Requirements for sample containers and preservation techniques for subsurface soil samples are
presented in Section 4.4.2.6 of the Facility-wide SAP and the Phase Il RI QAPP Addendum.
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4.2.2.7 Field Quality Control Sampling Procedures

Subsurface soil QA/QC samples will be collected during the Phase Il RI. Duplicate soil samples will
be collected at a frequency of 10% (1 per 10 environmental samples). Split samples will be
submitted to the USACE MRD laboratory for independent analysis. Split samples will be collected

at a frequency of 5% (1 per 20 environmental samples). Duplicate and split samples will be selected
based on a random statistical basis and submitted for the same analyses as the environmental
samples. No field or rinsate blanks will be collected for subsurface soils. The Phase Il RI QAPP
Addendum summarizes QA/QC sampling.

4.2.2.8 Decontamination Procedures

The decontamination procedure for subsurface soil sampling activities is presented in Section 4.4.2.8
of the Facility-wide SAP, except that a 2% HCI acid rinse will be used instead of a 10% solution.

4.3 SURFACE SOIL AND SEDIMENT
4.3.1 Rationales
4.3.1.1 Surface Soil Sampling Locations

WBG. The rationale for biased surface soil sampling locations at WBG is to augment the Phase |
and other previous data sets to establish the nature of contamination in soils at each of 13 former
burn pads. Phase Il Rl surface soil sampling is planned at 13 individual former burning pads
identified in the Phase | RI as having either explosives in excess of 1 ppm or lead in excess of
100 ppm in the surface soils (see Figures 4-3 through 4-15). The results from the USACE Cold
Regions Research and Engineering Laboratory (USACE 1997a) investigations at burning pads #37
and #67 (Figures 4-5 and 4-14) will be used in the Phase Il Rl to characterize surface soils at those
locations. Each pad is to be initially sampled at up to five locations exclusive of the Phase | RI
sampling points. The results of the Phase | Rl sampling at each pad will be used in the Phase Il RI
for characterization purposes. The purpose of the initial sampling is to evaluate the lateral extent of
surface soil contamination on the burning pad and adjacent areas.

Nine surface soil samples will also be collected around the perimeter of the Deactivation Furnace
Area (DFA) within the WBG, which is currently in the process of closure under RCRA (see
Figure 4-15). Sampling will take place in and/or adjacent to areas of suspected releases or potential
source areas to further characterize the extent of contamination based on the results of the recent
investigation of the DFA (USACE 1998). Nine sampling stations have been located in the DFA to
investigate the extent of potential contamination. Two contingency surface soil sampling stations
are planned at the DFA based on the results of the Phase Il field colorimetry results.

Fifty-three surface sampling locations are proposed initially (Table 4-3) to cover the eleven pads and
the Deactivation Furnace Area (Figures 4-3 through 4-14). Sixteen surface soil samples are included
for this Phase Il Rl as contingency samples for which locations are yet to be determined (TBD).
Contingency surface soil samples will be used to determine the horizontal extent of contaminated
areas as determined by the results of field colorimetry testing for explosives on surface soils from
the 13 burning pads and DFA. The rationale for locating contingency surface soil samples will be
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Table 4-3. Phase Il RI Surface Soil and Sediment Sampling Locations and Rationale

Site Location| No. Sample Stationg Sample Station ID§ Location Description Sample Station Rationale
Pad #5 3 WBGss-099 NW quadrant of pad Extent of pad contamination
WBGss-100 NEjuadrant of pad
WBGss-101 S half of pad
Pad # 6 3 WBGss-102 NW quadrant of pad Extent of pad contamination
WBGss-103 NEjuadrant of pad
WBGss-104 S half of pad
Pad # 37 2 WBGss-105 15 ft NW of pad Extent of contamination off pad
WBGss-106 15 ft SE of pad
Pad #38 3 WBGss-107 N half of pad Extent of pad contamination
WBGss-108 S half of pad
WBGss-109 5 ft E of pad Extent of contamination off pad
Pad #40 3 WBGss-110 NW quadrant of pad Extent of pad contamination
WBGss-111 NEjuadrant of pad
WBGss-112 S half of pad
Pad #58 3 WBGss-113 NW quadrant of pad Extent of pad contamination
WBGss-114 NEjuadrant of pad
WBGss-115 5 ft S of pad
Pad #59 3 WBGss-116 NW quadrant of pad Extent of pad contamination
WBGss-117 SW quadrant of pad
WBGss-118 5 ft W of pad Extent of contamination off pad
Pad #60 4 WBGss-119 5 ft S of pad Extent of contamination off pad
WBGss-120 5 ft E of pad
WBGss-121 5 ft W of pad
WBGss-122 5 ft N of pad
Pad #61 4 WBGss-123 5 ft S of pad Extent of contamination off pad
WBGss-124 5 ft E of pad
WBGss-125 5 ft W of pad
WBGss-126 5 ft N of pad
Pad #62 3 WBGss-127 5 ft S of pad Extent of contamination off pad
WBGss-128 5 ft E of pad
WBGss-129 5 ft N of pad
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Table 4-3 (continued)

Site Location

No. Sample Stations

Sample Station ID

U7

Location Description

Sample Station Rationale

Pad #66 5 WBGss-130 15 ft NW of USAEHA #37/38 Extent of contamination off pad
WBGss-131 15 ft SW of USAEHA #39
WBGss-132 10 ft S of pad
WBGss-133 10 ft E of pad
WBGss-134 10 ft N of pad

Pad #67 5 WBGss-135 15 ft NW of WBGss-070 Extent of contamination off pad
WBGss-136 15 ft SW of WBGss-070
WBGss-137 25 ft E of USAEHA #40
WBGss-138 15 ft E of SE quadrant
WBGss-139 15 ft S of SE quadrant

Pad #68 3 WBGss-140 10 ft S of pad Extent of contamination off pad
WBGss-141 10 ft E of pad
WBGss-142 10 ft N of pad

Deac. Furn. 9 WBGss-143 20 ft NE of RCRA boundary Extent of contamination beyond RCRA
WBGss-144 20 ft SE of RCRA boundary
WBGss-145 20 ft NW of RCRA boundary
WBGss-146 20 ft SW of RCRA boundary
WBGss-147 50 ft E of RCRA boundary
WBGss-148 50 ft W of RCRA boundary
WBGss-149 50 ft N of RCRA boundary
WBGss-150 TBD based on field colorimetry
WBGss-151 TBD based on field colorimetry

Slag 2 WBGss-152 Road E east adjacent to Pad #65
WBGss-153 Road E east adjacent to Pad #70

Sediment 4 WBGsd-154 Sdrainage- 300 ft from WBGsd-090
WBGsd-155 Edrainage- colocate with WBGsd-088
WBGsd-156 Mack's Pond
WBGsd-157 Downstream of Mack's before Sand Cr¢ek

Total 59
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to move concentrically from the contaminated area(s) and locate contingency surface soil sampling
points ~1.5 m (5 ft) from the outer extent of the burning pad. If field colorimetric testing indicates

no explosives are present outside of the burning pad area, no further sampling will be performed in
that area. However, if colorimetry shows explosives > 1 ppm (TNT or RDX), then additional
subsurface soil sampling (Section 4.2) will be performed using contingency samples to determine
vertical extent at one location. Additional surface soil contingency samples will be located ~4.5 m
(15 ft) in an outward direction from the identified contamination. The intent is to use contingency
soil samples to bound the extent (vertical and horizontal) of contamination identified at each area
investigated. Contingency samples for pads #37 and #67 have been located on Figures 4-5 and 4-14
to illustrate this rationale. Contingency sampling will be utilized based on field colorimetry results

to define extent in each area; however, the contract capacity for sampling, as defined in Table 4-1,
cannot be exceeded. In the event that an area(s) cannot be fully delineated using contingency
sampling, a supplemental investigation will be necessary.

Surface soil samples will be collected from 0 to 0.3 m (0 to 1 ft), and homogenized from three
subsamples collected from a 0.9 X0 .9 m (3 x 3 ft) area. All surface soil samples will be analyzed
using field colorimetry for explosives and, based on these results, samples will be additionally
submitted for laboratory analysis of explosives, TAL metals, and cyanide. Geotechnical and
lithologic information will also be acquired from these intervals. The planned soil sampling
locations are shown in Figures 4-1 through 4-15.

Background Investigation. The rationale for background surface soil sampling is to develop a
background data set that characterizes natural site-wide variability in the 23 TAL metals. Surface
soil samples will be collected from each of the 14 background monitoring well locations. Surface
soils will be collected from 0 to 0.3 m (0 to 1 ft), homogenized, and analyzed in the field via
colorimetry for explosives, in order to determine if the prospective location is in an area outside the
influence of site operations. Background surface soil samples will beitsedbrfor laboratory
analysis of TAL metals, cyanide, SVOCs, and TOC. Two surface soil background samples will be
additionally analyzed for VOCs and pesticides/PCBs. The background sampling locations, shown
in Figure 4-2, are coincident with the sites for the background monitoring wells.

In addition, four samples of slag, used throughout RVAAP as road mettle, will be collected: one
sample from each of the two northernmost roads (Pallet Road E East and Pallet Road D East) on the
east side of the WBG. The purpose of this sampling is to determine whether slag is a potential
source of heavy metals observed in WBG and other RVAAP soils during the Phase | RI.

4.3.1.2 Sediment Sampling Locations from Drainage Channels

WBG. Sediment sampling will be performed during the Phase Il Rl at the WBG. Sediments will be
collected from one location in Mack’s Pond near the southern AOC boundary in a tributary to Sand
Creek, and in two small drainages that exit the AOC on its eastern boundary (See Figure 4-1). These
four locations were selected to evaluate whether the drainages at WBG allow contaminants to
migrate beyond the AOC boundary.

Background Investigation. Seven locations for the sampling of sediment and surface water
representative of background conditions have been selected along Hinkley, Sand, and Eagle Creeks
(see Figure 4-2). The background sampling locations were selected at biased locations in areas
believed to represent native sediment conditions at RVAAP. These locations are upgradient of
surface water runoff and process effluent discharge associated with past process operations, as well

98-003P(WPD)(FSP)/040198 4-32



as upwind of the major load lines. Two samples will be taken from each creek, with one additional
location TBD. The samples in the creek will be collected at the furthest upstream points (e.g., where
the creek enters the facility boundary), and at the furthest downstream points that are still upstream
from the load lines and other process areas.

All sediment samples will be collected from 0 to 0.15 m (@.%® ft) from aeas of the stream
channels where surface water is pooled or ponded. Sediment samples will not be collected from
areas demonstrating turbid or rapid flow. Surface water and sediment samples will be collected in
the same locations. Surface water will be collected first, beginning with the furthest downstream
point and moving upstream, to minimize the effects of turbidity.

4.3.1.3 Discrete/Composite Soil and Sediment Sampling Requirements

All surface soil 0 to 0.3 m (0 to 1 ft) and sediment samples 0 to 0.15 mQ(® t) will be

homogenized from three subsamples collected about 0.9 m (3 ft) from one another in a roughly
equilateral triangle pattern. Sampling will be accomplished using a stainless steel spoon or scoop.
Equal portions of soil from the subsamples will be homogenized in a stainless steel bowl. Once the
subsamples are homogenized, a portion will be analyzed with the colorimetry method described in
Appendix B, and another portion will be sent for laboratory analysis as described in Section 4.3.1.4.

4.3.1.4 Sample Collection for Field and Laboratory Analysis

All surface soil and sediment samples will be field screened for VOCs using a hand-held PID or FID
OVA during collection. No samples will be collected for additional headpsace analysis of VOCs.

WBG. All surface soil and sediment samples will be subject to field colorimetric analysis for TNT
and RDX. At WBG, the purpose of this analysis is to define the extent of contamination. Therefore,
the following strategy will be used:

» If the field method indicates TNT is presentatppm, the sample will be sent to the off-site
lab for analysis of explosives.

» If the concentration of TNT is <1 ppm, the analysis for RDX will be performed.

» If RDXis present at concentrations >1 ppm, the sample will be sent to the off-site laboratory
for analysis of explosives.

* Inaddition, 15% of the samples showing non-detects of TNT or RDX will be sent to the off-site
laboratory for analysis of explosives. Historical performance by the USACE using these
methods has indicated that 15% is more than sufficient to guard against false negative results.

» Allsamples collected, regardless of field colorimetry results, will be submitted for TAL metals
and cyanide analysis. However, the contract capacity for analysis, as defined in Tables 4-1 and
4-2, will not be exceeded.

»  Four surface soil samples, randomly selected, will be submitted for additional SVOC analysis.

Surface soil and sediment samples will be submitted for analysis as shown in Table 4-1.
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Background Investigation. For the background investigati, the purpose of the colorimetric
analysis is to confirm that the prospective sampling site is outside the area of influence of the process
operations that introduced explosive contaminants to facility soils. For this reason, if the field
method indicates the presence of either TNT or RDX, the field team will not send the sample to the
off-site lab, but rather will relocate the background sampling site. All background surface soil and
sediment samples will be submitted for off-site laboratory analysis. Table 4-2 summarizes the
analytical parameters and methods that will be employed for the Phase Il Rl at WBG. Surface soill
and sediments will be analyzed for TAL metals and cyanide. Five background surface soil samples
will also be analyzed for VOCs and pesticides/PCBs.

4.3.1.5 QA/QC, and Blank Samples and Frequency

Background samples will be collected as shown in Table 4-2 of this Phase Il SAP Addendum. These
background samples are intended to augment the Phase | Rl background data collected in 1996, to
allow recalculation of background criteria for inorganics previously investigated, and to establish
background for some inorganic analytes that were not previously evaluated.

Surface soil/sediment QA/QC samples will be collected during the Phase Il RI. Duplicate soil
samples will be collected at a frequency of 10% (1 per 10 environmental samples). Split samples will
be submitted to the USACE MRD laboratory for independent analysis. Split samples will be
collected at a frequency of 5% (1 per 20 environmental samples). Duplicate and split samples will
be selected based on a random statistical basis and submitted for the same analyses as the
environmental samples. No field or rinsate blanks will be collected for surface soils/sediments.
Section 8 of this Phase Il QAPP Addendum summarizes QA/QC sampling.

4.3.2 Procedures
4.3.2.1 Sampling Methods for Soil/Dry Sediments
4.3.2.1.1 Bucket Hand Auger Method

Surface soil and dry sediment samples will be collected with a bucket hand auger in accordance with
Section 4.5.2.5 of the Facility-wide SAP. In this investigation, auger buckets 15.24 cm (6.0 in) in
length and 7.62 cm (3.0 in) in diameter will be used. At each location, an auger will be advanced in
two 15.24-cm (6.0-in) intervals to a total depth of 30.48 cm (1.0 ft) BGS. Material collected from
each 15.24-cm (6.0-in) interval will be placed in a common steel bowl and composited.

A composite soil sample will be created from three subsamples collected in the manner described
above. The three subsamples will be collected in a roughly equilateral triangle pattern with the
subsamples positioned about 0.9 m (3 ft) apart from each other. As each subsample is added to the
compositing bowl, the soil will be mixed thoroughly.

At the locations where VOC sample fractions are to be collected, the portion of the sample

designated for VOC analyses will be placed into laboratory containers first, i.e., no sample for VOC
analysis will be collected from composited or homogenized sample volumes.
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4.3.2.1.2 Trowel/Scoop Method

Surface soils and dry sediment may also be collected using the trowel method as presented in
Section 4.5.2.1.2 of the Facility-wide SAP. The trowel will be used to manually obtain sediment to
a depth of 15.24 cm (6.0 in) BGS. At sample locations where VOC fractions are to be collected, the
VOC containers will be filled with the first materials obtained. Sample containers for the remaining
analytes will be filled with material that has been mixed and composited from three separate
subsamples as described in Section 4.3.2.1.1 of this Phase Il SAP Addendum.

4.3.2.2 Sampling Methods for Underwater Sediments from Streams
4.3.2.2.1 Trowel Method

Sediment samples, in locations where water depth does not exceed 15.24 cm (6.0 in.), will be
collected with a stainless steel trowel. The trowel will be used to manually obtain sediment to a

depth of 15.2 cm (6 in.) below the sediment surface. At sample locations where VOC fractions are
to be collected, the VOC containers are filled with the first sediment obtained. Sample containers
for remaining analytes will be filled with sediment that has been mixed and composited from the

entire interval as described in Section 4.4.2.5.1 of the Facility-wide FSP.

4.3.2.2.2 Hand Core Sampler Method

A sludge sampler will be used to collect sediment at locations where the depth of the surface water
exceeds 15.24 cm (6 in.). Samples will be collected following the guidelines presented in
Section 4.5.2.5 of the Facility-wide FSP.

The sludge sampler consists of a stainless steel, 8.26 cm (3.25 in.) OD, 30.48 cm (12 in.) long
capped tube which can be fitted with either an auger- or core-type sampler end. Each sampler end
is equipped with a butterfly valve to prevent loss of sample upon retrieval. In this investigation, the
core-type end will be preferentially used. The auger-type sampler end will be used only in the event
that the sediment becomes too gravelly or consolidated for the efficient use of the core type-end. The
sludge sampler will be extended to the sampling depth by conné&fiifg, 91.44, 121.92, or
152.40 cm (2, 3, 4, or 5 ft) stainless steel extension rods to the sampler. The extension rods will be
attached to a cross handle and will be pushed or augered by hand.

4.3.2.3 Field Measurement Procedures and Criteria
4.3.2.3.1 Field Colorimetric Analysis for TNT and RDX

Colorimetric analysis of surface soils for TNT and RDX will be performed following the field
method presented in Appendix B of this SAP Addendum.

WBG. One composite soil sample will be collected from 0 to 0.3 m (Oftpak each of the soil
boring locations and submitted for field colorimetric analysis of explosives.

Background Investigation. One homogenized soil sample will be collected from 0 to 0.3 m (0 to
1 ft) at each soil boring location and submitted for field colorimetric analysis of explosives.

98-003P(WPD)(FSP)/040198 4-35



Tables 4-1 and 4-2 summarize the analytical parameters and methods that will be used during the
Phase Il RI. Analytical laboratory methods, analytes, and procedures are further discussed in the
Phase Il Rl QAPP Addendum.

4.3.2.3.2 Organic Vapor Screening

All field measurement procedures and criteria will follow Section 4.4.2.3 of the Facility-wide SAP,
with the following exception. Headspace gases will not be screened in the field for organic vapors.
Because there were no notable detections of VOCs during Phase | Rl soil sampling, organic vapor
monitoring of headspace gases is not necessary in Phase Il.

4.3.2.4 Sampling for Geotechnical Analysis

WBG. Surface soil and sediment samples collected using the hand auger method are classified as
disturbed samples. Therefore, geotechnical analysis of samples collected using these methods will
be limited to grain size, Atterberg limits, moisture content, and unified soil classification. Procedures
for sampling for geotechnical analysis using the bucket hand auger method are presented in
Section 4.4.2.4.2 of the Facility-wide SAP. Six representative surface soil/sediment samples shall
be submitted for geotechnical analysis.

Background Investigation. Surface sampling of soils and sediments will be accomplished using a
bucket hand auger. Samples will be collected using this device prior to hollow-stem auger drilling
of boreholes for monitoring well installation. Procedures for collecting geotechnical samples using
the bucket hand auger method are discussed in Section 4.4.2.4.2 of the Facility-wide SAP.

Six representative surface soil samples will be submitted for geotechnical analysis as described
above.

4.3.2.5 Sampling for Chemical Analysis

WBG. Procedures for sampling of surface soils and sediment for chemical analysis using the Bucket
Hand Auger Method are presented in Section 4.4.2.5.2 of the Facility-wide SAP.

Background Investigation. Procedures for sampling of surface soils for chemical analysis using
the Hollow-Stem Auger Method are presented in Section 4.4.2.5.1 of the Facility-wide SAP.

4.3.2.6 Sample Containers and Preservation

Requirements for sample containers and preservation techniques for surface soil and sediment
samples are presented in Section 4.4.2.6 of the Facility-wide SAP and the Phase Il QAPP
Addendum.

4.3.2.7 Field Quality Control Sampling Procedures

Surface soil and sediment QA/QC samples will be collected during the Phase Il RI. Duplicate sail
samples will be collected at a frequency of 10% (1 per 10 environmental samples). Split samples will
be submitted to the USACE MRD laboratory for independent analysis. Split samples will be
collected at a frequency of 5% (1 per 20 environmental samples). Duplicate and split samples will
be selected based on a random statistical basis and submitted for the same analyses as the
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environmental samples. No field or rinsate blanks will be collected for surface soils. Section 8 of this
Phase Il SAP Addendum summarizes QA/QC sampling.

4.3.2.8 Decontamination Procedures

The decontamination procedure for surface soil and sediment sampling activities is presented in
Section 4.4.2.8 of the Facility-wide SAP, except that a 2% HCI rinse will be used instead of at 10%
solution.

4.4 SURFACE WATER

Evaluation of surface water will be performed only for one location in WBG and for the background
investigation of this Phase Il RI.

4.4.1 Rationales

WBG. The rationale for surface water sampling at WBG is to determine surface water quality at
Mac’'s Pond, where swa€e water runoff from the western half of the AOC accumulates before
exiting the AOC. One sample will be collected from the outlet of the pond, coincident with the
location of the pond sediment sample.

Background Investigation.Surface water sampling locations will be colocated with the sampling
locations for sediment samples, [i.e., at the seven locations along Hinkley, Sand, and Eagle Creeks
(Figure 4-2)]. These sampling locations are in areas believed to represent native stream conditions
at RVAAP, and are upgradient of surface water runoff and process effluent discharge points
associated with past process operations. Where possible, surface water samples are coincident with
former water quality monitoring stations where sampling has been historically performed by
RVAAP to monitor water quality. Two samples will be taken from each creek, with one additional
location TBD. The samples in the creek will be collected at the furthest upstream points (e.g., at or
near the point where the creek enters the facility), and at the furthest downstream points that are still
upstream from the load lines and other process areas.

Filtered and unfiltered surface water samples will be submitted to the analytical laboratory for
analysis of TAL metals and cyanide. The sample from Mack’s Pond will additionally be analyzed
for explosives, VOCs, and SVOCs.

4.4.2 Procedures—General

All surface water sampling will be conducted as described in Section 4.6.2.1.1 of the Facility-wide
SAP. The hand-held bottle method will be used to sample water in the creeks. The sample container
will be submerged, with the cap in place, into the surface water flow. Then container will then be
slowly and continuously filled using the cap to regulate the rate of sample entry into the container.
The sample container will be removed from the flow with minimal disturbance to the sample.
Immediately after collection of the sample and proper labeling, the container will be placed into a
sealable plastic bag and placed into an ice-filled cooler to ensure preservation
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All surface water sample collection will begin at the sampling point furthest downstream in the
channel and proceed upstream, to minimize the effects of sediment turbidity on surface water
quality.

4.4.2.1 Sampling Methods for Surface Water—Filtration
Surface water collected during the Phase Il Rl will not be filtered prior to analysis.
4.4.2.2 Field Measurement Procedures and Criteria

Surface water field measurements to be performed during the Phase Il Rl will include determination
of pH, conductivity, dissolved oxygen content (D.O.) and temperature. These measurements will be
performed in the same manner as described in Section 4.3.3 of the Facility-wide SAP.

4.4.2.3 Sample Containers and Preservation Techniques

Information regarding sample containers and preservation techniques for surface water samples
collected for chemical analysis during the Phase Il Rl is presented in Section 4 of the QAPP portion
of the Facility-wide SAP. All sample containers will be provided by the contracted laboratory,
including pre-preserved containers for VOC samples.

4.4.2.4 Field Quality Control Sampling Procedures

Surface water QA/QC samples will be collected during the Phase Il RI. Duplicate samples will be
collected at a frequency of 10% (1 per 10 environmental samples). Split samples will be submitted
to the USACE MRD laboratory for independent analysis. Split samples will be collected at a
frequency of 5% (1 per 20 environmental samples). Duplicate and split samples will be selected
based on a random statistical basis and submitted for the same analyses as the environmental
samples. No field or rinsate blanks will be collected for surface water. The Phase Il QAPP
Addendum summarizes QA/QC sampling.

4.4.2.5 Decontamination Procedures

Decontamination of any equipment used for collection of surface water samples during the Phase I
RI will be conducted in the same manner as described for 38 nondedicated sampling equipment in
Section 4.3.8 of the Facility-wide SAP, except that a 2% HCI rinse will be used instead of a 10%
solution.

In addition to the surface water sampling equipment, field measurement instruments will also be

decontaminated between sampling locations. Only those portions of each instrument that come into
contact with potentially contaminated surface water will be decontaminated.
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5. SAMPLE CHAIN OF CUSTODY/DOCUMENTATION

5.1 FIELD LOGBOOK

All field logbook information will follow structures identified in Section 5.1 of the Facility-Wide
SAP.

5.2 PHOTOGRAPHS

Information regarding the documentation of photographs for WBG is presented in Section 4.3.2.4.3
of the Facility-Wide SAP.

5.3 SAMPLE NUMBERING SYSTEM

The sample numbering system that will be used to identify samples collected during the Phase Il RI
of WBG is explained in Section 5.3 of the Facility-Wide SAP. The specific identifying information
that will be used to implement this system during the Phase Il Rl is presented in Figure 5-1 of this
SAP Addendum. Because samples have already been collected at WBG and entered into the
electronic data base, sample numbering for the Phase Il RI will continue the sequence established
in Phase |, as shown in Table 4-3.

5.4 SAMPLE DOCUMENTATION

All sample label, logbook, field record, and field form information will follow structures identified
in Section 5.4 of the Facility-Wide SAP.

5.5 DOCUMENTATION PROCEDURES

Documentation and tracking of samples and field information will follow the series of steps
identified in Section 5.5 of the Facility-Wide SAP.

5.6 CORRECTIONS TO DOCUMENTATION

Any corrections to documentation will follow guidance established in Section 5.6 of the Facility-
Wide SAP.

5.7 MONTHLY REPORTS
Monthly reports will be submitted during implementation of the field investigation and through the

data analysis phase of the project. Monthly report information will follow structures identified in
Section 5.7 of the Facility-Wide SAP.
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Sample Station Location Identification: XXXmm-NNN(n)

XXX = Area Designator

Load Line1=1LL1

Load Line 2 = LL2

Load Line 3=LL3

Load Line4=1LL4

Load Line 12 =112

Building 1200 = B12

Landfill North of Winklepeck Burning Ground = LNW
Winklepeck Burning Ground = WBG

Demolition Area No. 2 = DA2

Load Line 12 Waste Water Treatment Plant ="L12
Upper and Lower Cobbs Pond = CPC

" Combined with LL12 because proximity of AOCs

mm = Sample Location Type

ss = Surface Soil Location

so = Soil Boring Location

sd = Sediment Sampling Location
tr = Trench Location

wp = Well Point Location

NNN = Sequential Sample Number Location
Uniqgue sequence for each area designator

(n) = Special ldentifier

d = Drainage Channel Sample
p = Pond Sample
b = Background Sample

Sample Identification: XXXmm-NNN(n)-####-tt

#### = Sequential Sample Number
Unique to each Phase 1 Rl Sample

tt = Sample Type

GW = Unfiltered Groundwater Sample
SO = Soil Sample

SD = Sediment Sample

TB = Trip Blank

FB = Field Blank

ER = Equipment Rinsate




6. SAMPLE PACKAGING AND SHIPPING REQUIREMENTS

Sample packaging and shipping shall generally follow Section 6 of the Facility-Wide SAP. Because
the analytical laboratory is located less than 50 miles from the site, the contract laboratory will
provide same-day pickup of coolers containing samples. This will reduce the need for some of the
packaging measures described in the Facility-Wide SAP, which are intended for air-shipped coolers.
Specifically:

. COC forms can be hand-carried by the courier to the laboratory.
. No airbills will be attached to couriered coolers.
. “THIS END UP” and “FRAGILE" stickers will not be required for couriered containers.

Sample coolers shipped to the USACE’s QA laboratory will be prepared and shipped in accordance
with the Facility-Wide SAP.
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7. INVESTIGATION-DERIVED WASTE

All IDW will be managed in accordance with Section 7 of the Facility-Wide SAP. At the conclusion
of field activities in the Phase Il Rl of WBG, a letter report will be submitted documenting
characterization and classification of the wastes, and all solid and liquid IDW, including solvent
wastes from the field colorimetry laboratory, will be removed from the site and disposed of by a
licensed waste disposal contractor. All IDW from background locations will be disposed on site.
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INTRODUCTION

This Quality Assurance Project Plan (QAPP) addendum addresses suppiemental project specific
information pertaining to the Phase II Remedial Investigation for the Winklepeck Burning Grounds
(WBG) and Determination of Facility-wide Background in relation to the Facility-wide QAPP
(USACE 1996) for the Ravenna Army Ammunition Plant (RVAAP), Ravenna, Ohioc. Each QAPP
section is presented documenting adherence to the Facility-wide QAPP or stipulating project
specific added requirements.
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1. PROJECT DESCRIPTION

1.1 SITE HISTORY/BACKGROUND INFORMATION

This information is contained in Section 1.1 of the Phase I Remedial Investigation (RI), Sampling
and Analysis Plan (SAP) Addendum for the Winklepeck Burning Grounds (WBG).

1.2 PAST DATA COLLECTION ACTIVITY/CURRENT STATUS

This information is contained in Section 1.2 of the Phase II R1, SAP Addendum for the WBG.

1.3 PROJECT OBJECTIVES AND SCOPE

This information is contained in Section 3 of the Phase II R, SAP Addendum for the WBG.

1.4 SAMPLE NETWORK DESIGN AND RATIONALE

This information is contained in Section 4 of the Phase II RI, SAP Addendum for the WBG.

1.5 PARAMETERS TO BE TESTED AND FREQUENCY

Sample matrix types, analytical parameters, and analytical methods are discussed in Section 4 of the
Phase II RI, SAP Addendum for the WBG. These are summarized in Tables 1-1 and 1-2 of this
Quality Assurance Project Plan (QAPP) Addendum, in conjunction with anticipated sample

numbers, quality assurance (QA) sample frequencies, and field quality control (QC) sample
frequencies.

1.6 PROJECT SCHEDULE

The Phase II RI schedule is discussed in Section 2 of the Phase II RI, SAP Addendum for the WBG.
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Table 1-1. Phase II RI Site Background, RYAAP—Sampling and Analytical Requirements

Field Site Total USACE Okio EPA

Field Duplicate | Source | Sampler Trip A-E QA Split QA Split

Parameter Methods Samples Samples Water” | Rinsates | Blanks | Samples Samples Samples
Soils/Sediments
VOCs, TCL SW-846, 8260A 7 1 - - - 8 1 -
SVOCs, TCL SW-846, 8270B 37 4 - - - 41 3 -
Pesticides/PCBs, TCL SW-846, 8081 7 1 - - - 8 1 -
Metals, TAL SW-846, 6010A/7471 52 6 - - - 58 3 -
Cyanide SW-846, 9013 52 6 - - - 58 3 -
Explosives SW-846, 8330 0 0 - - - 0 0 -
Total organic carbon 15 2 - - - 17 1 -
Grain size, moisture content, ASTM D422, D2216, 42 - - - - 42 - -
Atterburg limits D4310
Bulk density, porosity ASTM D453, 8 - - - - 8 - -
EMI1110-2-1906
Groundwater/Surface Water

VOCs, TCL SW-3846, 8260A 2 1 2 - 1 6 1 -
SVOCs, TCL SW-846, 8270B 2 1 2 - - 5 1 -
Pesticides/PCBs, TCL SW-846, 8081 2 1 2 - - 5 1 -
Metals (total), TAL SW-846, 6010A/7470 22 2 2 1 - 27 1 -
Metals (disselved), TAL SW-846, 6010A/7470 22 2 2 1 - 27 1 -
Cyanide SW-846, 9013 37 3 4 1 - 45 2 -
Explosives SW-846, 8330 0 0 0 0 - 0 0 .
< Site source waters = one potable water source and one ASTM water supply lot for the project.
EPA = U.S. Environmental Protection Agency RVAAP = Ravenna Army Ammunition Plant USACE = U.S. Army Corps of Engineers
PCB = Potychlorinated bipheny! SVOCs = Semivolatile organic compounds VOCs = Volatile organic compounds
QA = Quality control TAL = Target analyte list
RI = Remedial investigation TCL = Target compound list
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Table 1-2. Phase I RI Winklepeck Burning Ground, RVAAP—Sampling and Analytical Requirements

Ohio
Field Site Total USACE EPA
Field Duplicate Source Sampler Trip A-E Split Split
Parameter Methods Samples | Samples WItg Rinsates Blanks | Samples | Samples | Samples
Soils/Sediments
SVOCs, TCL SW-846, 8270B 9 1 - - - 10 1
Metals, TAL SW-846, 115 12 - - - 127 7
6010A/7471
Cyanide SW-846, 9013 115 12 - - - 127 7
Explosives SW-846, 8330 113 12 - - - 125 6 -
Total organic carbon - 4 - - - - 4 0 -
Groundwater/Surface Water
VOCs, TCL SW-846, 8260A 10 1 - - 3 14 0 -
SVOCs, TCL SW-846, 8270B 10 1 - - - 11 0 -
Metals (total), TAL SW-g846, 190 1 - - - 11 0 -
6010A/7470
Metals (dissolved), TAL SW-846, 10 1 - - - 11 0 -
6010A/7470
Cyanide (total) SW-846, 9013 10 1 - - - 11 0 -
Cyanide (dissolved) SW-846, 9013 10 1 - - - 11 0 -
Explosives SW-846. 8330 10 1 - - - 11 0 .
EPA = U.S. Environmental Protection Agency SVOCs = Semivolatile organic compounds USACE = U.8. Amy Corps of Engineers
Rl = Remedial investigation TAL = Target analyte list VOCs = Volatile organic compounds
RVAAP = Ravenna Army Ammunition Plant TCL = Target compound list
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2. PROJECT ORGANIZATION AND RESPONSIBILITY

The functional project organization and responsibilities are described in Section 2 of the Facility-wide Field
Sampling Plan (FSP) and the Phase II RI, SAP Addendum for the WBG.

Analytical support for Phase I RI at WBG has been assigned to Quanterra Environmental Services, Inc. The
majority of analysis will be completed by Quanterra’s North Canton, Ohio, facility, with explosive
determinations being performed by the Knoxville, Tennessee, facility. These laboratories have been
validated by the U.S. Army Corp of Engineers (USACE) Missouri River District Hazardous, Toxic, and
Radioactive Waste, Mandatory Center of Expertise, Omaha, Nebraska. Quanterra Environmental Services’
Quality Assurance Management Plan (QAMP) Revision 2, June 30, 1997, is available for review upon
request. The laboratory’s organizational structure, roles, and responsibilities are identified in Section 1 of
their QAMP and facility specific appendices.

Analvtical Facilities

Quanterra Environmental Services, Inc.
North Canton, OH
4101 Shuffel Drive, N.-W.
Nerth Canton, OH 44720

Tel: (330) 497-9396
Fax: (330) 497-0772

Quanterra Environmental Services, Inc.
Knoxville, TN
5815 Middlebrook Pike
Knoxville, TN 37921

Tel: (423) 588-6401
Fax: (423) 584-4315
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3. QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT

3.1 DATA QUALITY OBJECTIVES
Data quality objectives summaries for this investigation will follow Tables 3-1 and 3-2, as presented in the
Facility-wide QAPP. All QC parameters stated in the specific SW-846 methods will be adhered to for each

chemical listed. Laboratories are required to comply with all methods as written: recommendations are
considered requirements.

3.2 LEVEL OF QUALITY CONTROL EFFORT

QC efforts will follow Section 3.2 of the Facility-wide QAPP. Field QC measurements will include field
source water blanks, trip blanks, field duplicates, and equipment rinsate blanks. Laboratory QC
measurements will include method blanks, laboratory control samples, laboratory duplicates, and matrix
spike/matrix spike duplicate samples.

3.3 ACCURACY, PRECISION, AND SENSITIVITY OF ANALYSIS

Accuracy, precision, and sensitivity goals identified in the Facility-wide QAPP Section 3.3 and Tables 3-1
through 3-3 will be imposed for these investigations.

3.4 COMPLETENESS, REPRESENTATIVENESS, AND COMPARABILITY

Completeness, representativeness, and comparability goals identified in the Facility-wide QAPP Section 3.4
and Tables 3-1 and 3-2 will be imposed for these investigations.

98-003P(WPD)}QAPP-ADD)/033198 3-1
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4. SAMPLING PROCEDURES

Sampling procedures are discussed in the Facility-wide FSP and the SAP Addendum for the WBG for
Phase II.

Tables 4-1 and 4-2 summarize sample container, preservation, and hoiding time requirements for soil,
sediment, and water matrices for these investigations. The number of containers required are estimated in

these tables.

98-003P(WPD)QAPP-ADD)/033198 4-1
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Table 4-1. Container Requirements for Soil and Sediment Samples at RVAAP

Approx. No.
of Minimum
Analyte Group Bottles Container Sample Size Preservative Holding Time

VOCs 9 1— 4 oz glass jar with 20g Cool, 4°C 14 days
Teflon®-lined cap
{no headspace)

SVOCs 56 1—8 oz glass jar with 100 g Cool, 4°C 14 days (extraction)
Teflon®-lined cap 40 days (analysis)

Pesticide/PCB Compounds 9 Use same container 100 g Cool, 4°C 14 days (extraction)
as SVOC 40 days (analysis)

Explosive Compounds 131 Use type same container 20g Cool, 4°C 14 days (extraction}
as SVOC 40 days (analysis)

Metals (other than Hg) 190 1—8 oz wide mouth 50g Cool, 4°C 180 days
polybottle

Mercury 190 Use same container lo0g Cool, 4°C 28 days
as other metals

Total Organic Carbon 22 1—8 oz glass jar with 10g Cool, 4°C 28 days

(TOC) Teflon®-lined cap

Cyanide 190 Use same container as 25¢g Cool, 4°C 14 days
metals

PCB = Polychlorinated biphenyl

SVOCs = Semivolatile organic compounds

VOCs

Volatile organic compounds
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Table 4-2. Container Requirements for Water Samples at RVAAP”

Samples incl. Minimum
Analyte Group Field QC Container Sample Size Preservative Holding Time
VOCs 50 2—40 mL glass vials with 30 mL HCl to pH <2 14 days
Teflon®-lined septum Cool, 4°C
(no headspace)
SVOCs 17 1—L amber glass bottle with 1000 mL Cool, 4°C 7 days (extraction)
Teflon®-lined lid 40 days (analysis)
Pesticide/PCB Compounds 6 1—L amber glass bottle with 1000 mL Cool, 4°C 7 days (extraction)
Teflon®-lined lid 40 days {(analysis)
Explosive Compounds 11 1—40 mL amber glass vial with 40 mL Cool, 4°C 7 days {extraction)
Teflon®-lined lid 40 days (analysis)
Metals (other than Hg) 78 1—L polybottle 500 mL HNO, to pH <2 180 days
Cool, 4°C
Mercury 78 Use same container 200 mL HNO, to pH <2 28 days
as other metals Cool, 4°C
Cyanide 67 500 mL polybottle 500 mL NaOH to pH > 12 14 days
Cool, 4°C
° One sample will be tripled in volume for the laboratory to perform appropriate laboratory quality controt analysis.
PCB = Polychlorinated bipheny!
SVOCs = Semivolatile organic compounds

VOCs

Volatile organic compounds
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5. SAMPLE CUSTODY

5.1 FIELD CHAIN-OF-CUSTODY PROCEDURES

Sample handling, packaging, and shipment procedures will follow those identified in Section 5.1 of
the Facility-wide QAPP.

5.2 LABORATORY CHAIN-OF-CUSTODY PROCEDURES
Laboratory chain-of-custody will follow handling and custody procedures identified in Section 8.5.3

of the Quanterra QAMP.

5.3 FINAL EVIDENCE FILES CUSTODY PROCEDURES

Custody of evidence files will follow those criteria defined in Section 5.3 of the Facility-wide QAPP.

98-003P(WPD)QAPP-ADD)/033198 3-1



98-003P(WPDXQAPP-ADDYD32198

5-2



6. CALIBRATION PROCEDURES AND FREQUENCY

6.1 FIELD INSTRUMENTS/EQUIPMENT

Field instruments and equipment calibrations will follow those identified in Section 6.1 of the
Facility-wide QAPP. Field laboratory equipment will be calibrated in accordance with Appendix B
of the Phase II RI SAP.

6.2 LABORATORY INSTRUMENTS

Calibration of laboratory equipment will follow procedures identified in Section 8.5.4 of the
Quanterra QAMP, corporate and facility specific operating procedures.
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7. ANALYTICAL PROCEDURES

7.1 LABORATORY ANALYSIS

Analytical methods, parameters and quantitation or detection limits are those listed in Table 3-3 of
the Facility-wide QAPP.

Quanterra’s QAMP Section 8.0 and the facility specific addenda for the North Canton and Knoxville
facilities will be followed during the analysis of these samples and the following laboratory standard
operating procedures will implement the defined U.S. Environmental Protection Agency (EPA)
Methods.

*  GC/MS Volatile Organics Analysis, Based on Methods 8240B and 8260A, SW846, CORP-MT-
0002NC, rev 1.1, 04/18/97.

»  GC/MS Semivolatile Analysis, Based on Methods 270B, SW846, CORP-MS-0001NC, rev. 1.3,
05/09/97.

»  Gas Chromatographic Analysis, Based on Methods 8000A, 80108, 8020A, 8021A, 8080A,
8081, 8150B, and 8051, SW846, CORP-GC-0001, rev. 2, 01/31/96.

+  Extraction and Cleanup of Organic Compounds from Waters and Soils, Based on SW846 3500
Series, 3600 Series, 8150, 8151, and 600 Series Methods, CORP-OP-000INC, rev. 2.2,
04/18/97.

«  Total Organic Carbon and Total Inorganic Carbon, NC-WC-0017, rev. 1, 11/20/97.

*  Inductively Coupled Plasma-Atomic Emission Spectroscopy, Spectrometric Method for Trace
Eiement Analysis, Methods 6010A and 200.7, CORP-MT-0001NC, rev. 1.2, 04/17/97.

*  Graphite Furnace Atomic Absorption Spectroscopy, SW846 Methods 7000A and MCAWW
200 series methods, CORP-MT-0003, rev. 1, 08/22/95,

*  Mercury in Aqueous Samples by Cold Vapor Atomic Absorption, SW846 7470A and
MCAWW 245.1, CORP-MT-0005NC, rev. 1.1, 04/19/97.

*  Mercury in Solid Samples by Cold Vapor Atomic Absorption, SW846 7471A and MCAWW
245.5, CORP-MT-0007NC, rev. 1.1, 04/17/97.

Quanterra facilities will at all times maintain a safe and contaminant free environment for the
analysis of samples. The laboratories will demonstrate thorough instrument blanks, holding blanks,
and analytical method blanks, such that the laboratory environment and procedures will not and do
not impact analytical results.

Quanterra facilities will also implement all reasonable procedures to maintain project reporting

levels for all sample analysis. Where contaminant and sample matrix analytical interferences impact
the laboratory’s ability to obtain project reporting levels, the laboratory will institute sample clean-
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up processes, minimize dilutions, adjust instrument operational parameters, or propose alternative
analytical methods or procedures. Elevated reporting levels will be kept to a minimum throughout
the execution of this work.

7.2 FIELD SCREENING ANALYTICAL PROTOCOLS

Procedures for field analysis are identified in the Facility-wide FSP Section 6 and in the Phase II,
SAP Addendum, Section 4.
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8. INTERNAL QUALITY CONTROL CHECKS

8.1 FIELD SAMPLE COLLECTION

Field QC sample types, numbers, and frequencies are identified in Section 4 of the Phase II RI, SAP
Addendum for the WBG. In general, field duplicates will be collected at a frequency of 10%, field
equipment rinsates and blanks will be collected at a frequency of 5% for samples collected with non-
dedicated equipment, and volatile organic trip blanks will accompany all shipments containing
volatile organic sampies.

8.2 FIELD MEASUREMENT

Refer to Section 4 of the Phase II RI, SAP Addendum for details regarding these measurements.

8.3 LABORATORY ANALYSIS

Analytical QC procedures will follow those identified in the referenced EPA methodologies. These
will include method blanks, laboratory control samples, matrix spike/matrix spike duplicate samples,
laboratory duplicate analysis, calibration standards, internal standards, surrogate standards, and
calibration check standards.

Quanterra facilities will conform to their QAMP, facility-specific appendices, and implement their

established standard operating procedures to perform the various analytical methods required by the
project. QC frequencies will follow those identified in Section 8.3 of the Facility-wide QAPP.
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9. DATA REDUCTION, VALIDATION, AND REPORTING

9.1 DATA REDUCTION

Sample collection and ficld measurements will follow the established protocols defined in the
Facility-wide QAPP, Facility-wide FSP, and Phase II RI, SAP Addendum. Laboratory data
reduction will follow Quanterra’s QAMP Section 8.6 guidance and conform to general direction
provided by the Facility-wide QAPP.

9.2 DATA VALIDATION

Data validation will follow the direction provided in the Facility-wide QAPP.

9.3 DATA REPORTING

Analytical data reports will follow the direction provided in the Facility-wide QAPP.
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10. PERFORMANCE AND SYSTEM AUDITS

10.1 FIELD AUDITS

A minimum of one field surveillance for each media being sampled during the investigation will be
performed by the SAIC QA Officer and/or the SAIC Field Team Leader. These audits will
encompass the sampling of surface soils, subsurface soils, well installation, and well sampling.
Surveillances will foliow SAIC QAPP No. 18.3.

USACE, EPA Region V, or Ohio EPA audits may be conducted at the discretion of the respective
agency.

10.2 LABORATORY AUDITS

Routine Missouri River District, Hazardous, Toxic, and Radioactive Waste, Mandatory Center of
Expertise on-site laboratory audits will be conducted by the USACE. EPA Region V or Ohio EPA

audits may be conducted at the discretion of the respective agency.

Internal performance and systems audits will be conducted by Quanterra’s QA staff as defined in the
laboratory QAMP, Section 9.2.
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11. PREVENTIVE MAINTENANCE PROCEDURES

11,1 FIELD INSTRUMENTS AND EQUIPMENT

Maintenance of all field analytical and sampling equipment will follow direction provided in
Section 11.1 of the Facility-wide QAPP.

11.2 LABORATORY INSTRUMENTS

Routine and preventive maintenance for all laboratory instruments and equipment will follow the
direction of Section 8.11 of Quanterra’s QAMP.
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12, SPECIFIC ROUTINE PROCEDURES TO ASSESS DATA
PRECISION, ACCURACY, AND COMPLETENESS

12.1 FIELD MEASUREMENTS DATA

Field data will be assessed as outlined in Section 12.1 of the Facility-wide QAPP.

12.2 LABORATORY DATA

Laboratory data will be assessed as outlined in Section 12.2 of the Facility-wide QAPP.
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13. CORRECTIVE ACTIONS

13.1 SAMPLE COLLECTION/FIELD MEASUREMENTS

Field activity corrective action protocol will follow directions provided in Section 13.1 of the
Facility-wide QAPP.

13.2 LABORATORY ANALYSES

Laboratory activity corrective action protocol will follow directions provided in Section 13.2 of the
Facility-wide QAPP and Section 9.1 of Quanterra’s QAMP.
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14. QUALITY ASSURANCE REPORTS TO MANAGEMENT

Procedures and reports will follow the protocol identified in Section 14 of the Facility-wide QAPP
and those directed by Section 9.4 of Quanterra’s QAMP.
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15. REFERENCES

Additional references to the Facility-wide QAPP are:

Quanterra Environmental Services, Inc. Quality Assurance Management Plan, Revision 2, June
30, 1997.

GC/MS Volatile Organics Analysis Based on Methods 8240B and 8260A, SW846, CORP-MT-
0002NC, rev 1.1, 04/18/97.

GC/MS Semivolatile Analysis Based on Methods 8270B, SW846, CORP-MS-C001NC, rev.
1.3, 05/09/97.

Gas Chromatographic Analysis Based on Methods 8000A, 8010B, 8020A, 8021A, 8080A,
8081, 8150B, and 8051, SW846, CORP-GC-0001, rev. 2, 01/31/96.

Extraction and Cleanup of Organic Compounds from Waters and Soils, Based on SW846 3500
Series, 3600 Series, 8150, 8151, and 600 Series Methods, CORP-OP-000INC, rev. 2.2,
04/18/97.

Total Organic Carbon and Total Inorganic Carbon, NC-WC-0017, rev. 1, 11/20/97.

Inductively Coupled Plasma-Atomic Emission Spectroscopy, Spectrometric Method for Trace
Element Analysis, Methods 6010A and 200.7, CORP-MT-0001NC, rev. 1.2, 04/17/97.

Graphite Furnace Atomic Absorption Spectroscopy, SW846 Methods 7000A and MCAWW
200 series methods, CORP-MT-0003, rev. 1, 08/22/95.

Mercury in Aqueous Samples by Cold Vapor Atomic Absorption, SW846 7470A and
MCAWW 245.1, CORP-MT-0005NC, rev. 1.1, 04/19/97.

Mercury in Solid Samples by Cold Vapor Atomic Absorption, SW846 7471A and MCAWW
245.5, CORP-MT-0007NC, rev. 1.1, 04/17/97.
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APPENDIX A

RESULTS OF PREVIOUS INVESTIGATIONS
OF WINKLEPECK BURNING GROUNDS
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DEPARTMENT OF THE ARMY
U. 5. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUND. MARYLAND 21010

REPLY TO
ATTENTION QF

HSHB-ES-E/WP

HAZARDOUS WASTE MANAGEMENT STUDY NO. 37-26-0442-84
PHASE 2 OF AMC OPEN-BURNING/OPEN-DETONATION GROUNDS EVALUATION
RAVENNA ARMY AMMUNITION PLANT

RAVENNA, OHIO 3
31 OCTOBER - 3 NOVEMBER 198§

1. AUTHORITY. Letter, DRCIS-A/DRCSG, HQ DARCOM, 13 March 1981, subject:
Request for Services, Open-Burning/QOpen-Detonation Grounds, with initial
indorsement, HSPA-P, HQ HSC, 20 March 1981.

2. REFERENCES. For a list of references, see Appendix A.

3. PURPOSE AND OBJECTIVES.

a. The overall purposes of the DARCOM Open-Burning/Open-Detonation
Grounds Evaluation are:

(1) To evaluate the status of OB/OD grounds relative to existing
Federal hazardous waste regulations (references 1 through 5, Appendix A).

- (2) To evaluate the potential for contaminant migration from OB/0QD
grounds to the ground and surface waters {(reference 6, Appendix A).

(3) To determine, based on these evaluations, which OB/OD grounds
are the best sites for future OB/CD operations.

b. The specific objectives of the RAAP site investigation are:

(1) To determine the total explosive content of soil and residue
samples from active OB/0D grounds at RAAP.

(2) To determine if the soil and residues at active OB/OD grounds
at RAAP are hazardous wastes by the characteristic of EP Toxicity for heavy
metals content.

(3} To determine the need for additional sampling and analyses of
0B/0D areas at RAAP.

4, GENERAL.

a. Abbreviations and Definitions. Definitions of terms and
abbreviations used in this report are included in Appendix B.
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b. Personnel Contacted. Installation personnel contacted during this
investigation were:

(1) Mr. J. Lawless, Facility Manager, Firestone Corporation.

(2) Mr. H. Cooper, Environmental Coordinator, Firestone
Corporation.

(3> Mr. R. Casper, COR, RAAP.

¢. Background. A general background description of OB/OD operations
and a discussion of environmental issues related to OB/OD are included in
Appendix C.

d. Installation. A general description of RAAP, its location, and 1ts
operations can be found in reference 7, Appendix A.

e. O0OB/0D Operations. Active 0B/0D operations were conducted in two
adjacent areas located in the central portion of the installation.

f. Sampling. A study team from this Agency visited RAAP in late
October/early November 19R3. The team took a total of 80 samples from the
two active OB/OD areas. A summary of sampling procedures is provided in
paragraph 3a, Appendix C.

5. FINDINGS AND DISCUSSION.

a. Analytical Data. A summary of the analytical data is shown in the
following Table with a description of the findings for each active area.
Complete data are provided in Appendix D.

TABLE. SUMMARY OF ANALYTICAL RESULTS

Explosives EP Toxicity

Sampled Analysis Metals Analysis Remarks

OB Pads Explosive compounds Twelve of the samples Five of the soil
were detected in 34 contained detectable samples could be
of the 70 samples. amounts of heavy considered hazard-
Explosive content metals. ous with respect to
ranged from 1.4 ng/g EP Toxicity.
to 2976.0 ng/g.

0D Area A1l 10 samples con- Four of the samples Only one sample
tained some amount of contained detectable could be considered
an explosive compound. amounts of heavy hazardous with

metals. respect to EP
Toxicity.
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b. OB Pads.

(1) Active burning at RAAP took place at an 80-acre site known as
the Winklepeck Burning Grounds. These grounds consisted of 70 burn pads
connected by a series of roads. However, by the criteria of this study,
only 12 of these pads and the shoulder of lane D were considered active.
These criteria designated an area as active if i1t either had been used for
burning in the last S years or could possibly be used for burning in the
next 5 years. Each pad measured approximately 20 by 40 feet and was
constructed over the natural ground surface using fill material. The
configuration of these pads is shown in Figure 1.

(2) Burning operations at these grounds consisted of thermal
treatment of fuses, boosters, aluminum caps, bulk explosives, sump waste,
and rocket motors. Actual burn pads used were assigned by random selection
from among the available pads.

(3) A total of 70 samples was taken from locations on the active
burn areas which appeared to be near the point of actual burning. In the
case of the pads containing burn cages, the soil was sampled approximately
6 inches away from the cage. The following is a description of the pads
sampled, organized by lane number. Complete data are provided in Appendix
D.

(a) Lane C. The active pads of this lane were pads 37 through
40. At the time of this study these pads were barren, having been recently
scraped to remove all topsoil and burn residue. The scrapings were piled
on three sides of each pad. Sampling locations are shown in Figure 2.

(b> Lane D. Open burning in this area occurred on one pad (pad
52) and along the shoulders of the lane. Pad 52 was overgrown with grasses
and was being used to store dunnage. The shoulder of lane D had been used
to burn out rocket motors (see Figure 3).

(c¢) Lane E. The active pads of this lane were pads 58 through 61
and 65 through 67. Pads 58 through 61 were mainly used for flashing
materials and soil barriers used in production. Pads 65 through 67 were
used for dunnage storage and the demilitarization of fuses and boosters
{see Figure 4).

(4) Analysis for the soil's explosive content detected measurable
quantities of some explosive compounds in 34 of the 70 samples. Explosive
levels ranged from 1.4 ug/g to 686.1 ug/g HMX, 20 ug/g to 2976.0 pg/g RDX,
and 2.1 ug/g to 2263.0 ug/g TNT. The following is a 1ist of the
findings by pad.

(a) Pad 37. A1l samples contained detectable amounts of some
combination of HMX, RDX, and TNT. Although most samples resulted in
amounts which were less than 15 ug/g, three sampies contained substantial
quantities of TNT. These measurements were 2263.0 pg/g in one 0-6 inch
sample, and 120 ug/g and 608.5 pg/g in two of the 6-18 inch samples.
These results were possibly due to the burial of old surface residue by
clean fill.
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(b)> Pad 38. Three soil samples and one residue sample resulted in
detectable amounts of TNT. The residue sample also contained detectable
levels of HMX and 2,4-DNT. Two of the samples exceeded 20 npg/g of TNT:
one, the residue sample, contained 165.7 ug/g, while the other, a 0-6
inch soil sample, contained 152.3 pg/g of TNT.

{(c) Pads 39 and 40 - No explosive compounds were detected.

(d) tane D and Pad 52. Six soil samples contained measurable
quantities of TNT. In addition, one sample contained a measurable quantity
of RDX, while two others contained detectable HMX. However, no individual
explosive compound exceeded 50 ng/qg.

(e) Pad 58. No explosive compounds were detected.

(f) Pad 59. Measurable quantities of HMX, RDX, and TNT were found
in a pile of waste soil taken from one of the production 1ines. Also, one
of the 0-6 inch soil samples taken from the pad contained 19.5 pg/g of
TNT.

(g) Pad 60. Two 0-6 inch soil samples detected 36.0 ug/g and
11.6 ug/g TNT. HWhile 3.1 pg/g HMX was detected in the site residue.

(h) Pads 61 and 65. No explosive compounds were detected.

(i) Pads 66 and 67. All samples taken from this site yielded some
combination of HMX, RDX,.and TNT. MWhile most of these results were less
than 100 ug/g, the maximum detected values were 686.1 pg/g HMX, 2976.0
Kg/g RDX, and 1516.0 pg/g TNT. These two sites were reported together
since no clear distinction could be made to separate the burn marks between
the pads.

(5) Analysis of heavy metals, as measured by the EP Toxicity
analysis, revealed detectable quantities in 12 of the 70 samples taken from
this area. Five of these twelve failed to meet the reguliatory Timits set
under RCRA for either barium, cadmium, or lead (reference 2, Appendix A).
The following is a list of findings of EP Toxicity analysis by pad.

(a) Pad 37. One 0-6 inch soil sample contained 0.2 mg/L cadmium.

(b) Pad 38. Two samples contained measurable quantities of heavy
metals. One 0-6 inch soil sample contained 0.1 mg/L cadmium, while a
sample from the pad's scrapings contained 1.3 mg/t cadmium and 0.5 mg/L
lead. This last sample exceeds the RCRA criteria for cadmium, thus some of
the soil from this site may be a hazardous waste.

(¢)> Pads 39, 40, 52, 58 and Lane D. No EP Toxic metals were
detected.
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(d) Pad 59. Cadmium and lead were detected in three of the
samples from this pad. The analysis revealed 0.1 mg/L cadmium and 2.0 mg/L
lead in a soil sample taken from a depth of 6-18 inches; 0.3 mg/L cadmium
and 5.1 mg/L lead, and 1.2 mg/L cadmium and 3.4 mg/L lead, respectively in
two samples collected from a depth of 18-24 inches in two separate holes.
These last two samples contained some residue and failed the RCRA hazard
criteria. The first deep sample (021) exceeded the 1imit of 5.0 mg/L lead,
while the other (020) exceeded the limit of 1.0 mg/L cadmium. These
results and the nature of the soil color indicate that another burn pad may
have been buried under the present pad. MWhile the residual metal results
could have been by translocation and leaching, the insolubility of lead
under acidic soil conditions makes the possibility of the buried burn pad
more likely. Based on these results, the soil of this buried pad could be
considered a hazardous waste under RCRA. Additional sampling should be
conducted at this site to confirm these findings.

(e) Pad 60. Two samples taken at this site contained measurable
quantities of heavy metals. One soil sample collected from a depth of 6-18
inches contained 0.1 mg/L cadmium. A sample taken from the pad's scrapings
contained 0.1 mg/L cadmium, and 3.1 mg/L lead.

(f) Pad 61. Both soil samples taken at this pad contained
measurable quantities of heavy metals. The 0-6 inch sample contained 0.1
mg/L cadmium, while the 6-18 inch sample contained 3.6 mg/L cadmium and 0.5
mg/L lead. This last sample exceeds the RCRA limit of 1.0 mg/L for
cadmium, thus the soil at this pad could be considered a hazardous waste.
This pad should be resampled to confirm these results.

(g) Pads 65 and 67. No EP Toxic metals were detected.

(h) Pad 66. Two samples taken from near the fuse and booster cage
contained measurable quantities of barium. The 0-6 inch sample contained
32.6 mg/L of barium while the 6-18 inch sample of the same hole contained
197 mg/L barium. This last sample exceeds the RCRA limit of 100 mg/L for
barium, thus the soil of this pad could be considered a hazardous waste.
This pad should be resampled to confirm these results.

(6> The consistent results of deeper soil samples containing
higher levels of metals indicate a movement of contamination within the
site, possibly driven by acidic precipitation or erosional disturbance.
This, combined with the general level of contamination over the site,
indicates an operation which is not environmentally clean. A more detailed
evaluation of this site should be performed to designate the vertical and
horizontal extents of migration for the purpose of cleanup and closure of
the unnecessary portion(s) of these grounds.

(7) The OB area at RAAP encompassed more land than was needed for
an efficient thermal treatment of the quantities of waste which would be
generated under the installation's full coperation. The installation should
evaluate its present and projected needs for thermal treatment and reduce
the area used at the Winklepeck-Burning Grounds.

9
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c¢. Detonation Area.

(1> The detonation area at RAAP consisted of one bermed trench
measuring approximately 25 feet wide by 75 feet long, with 10- to 12-foot
berms on three sides. The open side was 25 feet wide and served to drain
the trench of precipitation (see Figure 1).

(2) A total of 6 soil samples was taken at this trench in a grid
pattern. Four additional samples were taken of the blast residue and the
drainageway out of the trench.

(3) This site had a dual purpose; waste ordnance detonation and
testing of ordnance and explosives developed by the Firestone Research and
Development Laboratory.

(4) Although all samples contained measurable quantities of some
combination of HMX, ROX, and TNT, only two samples resulted in amounts
greater than 100 ug/g. One of these was a residue sample which resulted
in 19,598.0 pug/g HMX, 535.0 pg/g RDX, 238.4 pug/g TNT, 2.4 na/g 2,6
DNT, and 1.4 pg/g 2,4 DNT. The other sample was located in the middle of
the trench and resulted in measured concentrations 225.2 upg/g HMX, 456.9
ug/g RDX, and 14.4 ug/g TNT.

(5) Analysis of the samples, by the EP Toxicity analysis, revealed
that 4 of the 10 samples contained measurable quantities of barium or
lead. The residue from the trench contained 25.3 mg/L barium, while one of
the soil samples from the trench contained 535.0 mg/L lead. This sample
exceeds the RCRA limit of 5.0 mg/L for lead, thus the soil of this trench
could be considered a hazardous waste. The two other locations which
contained heavy metals were along the drainageway. Analysis of these
samples yielded 1.8 mg/L and 4.3 mg/L lead, ‘respectively.

(6) MWhile measurable quantities were detected in the soil of the
drainageway of this trench, the severe disruption of this site by
explosions and regrading operations makes a definite determination of
pollutant movement impossible.

6. CONCLUSIONS.

a. The soil samples from pads 59, 61, 66, and 38 and the active blast
trench (trench 7) were hazardous by the characteristic of EP Toxicity for
heavy metals.

b. The soil samples from most pads and the OD area were contaminated
with explosive compounds.

¢c. The OB area was much larger than needed for existing or future
thermal treatment at RAAP.

d. A more detailed evaluation of the extent of contamination is needed
at the Winklepeck Burning Grounds.

10
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e. The information contained in this report is based on a limited
number of samples taken for the specific purposes of this study and may not
be representative of the total situation at the installation. Therefore,
pending promulgation of final environmental standards and complete
interpretation of all data, this report should be used for informational
purposes only and should not be released to other agencies without DARCOM
approval.

7. RECOMMENDATIONS.

a. Sample the entire burning grounds to determine the extent of
contamination and to confirm the results of this study [paragraph 5b(6),
this report]. (This recommendation is based on good engineering practice.)

b. Recommendations pertaining to the overall DARCOM OB/OD Grounds
Evaluation will be addressed in reference 9, Appendix A.

8. TECHNICAL ASSISTANCE. For additional information or assistance
regarding this report, contact the Chief, Waste Disposal Engineering
Division, this Agency, AUTOVON 584-2024.

Al AT

KEITH B. HODDINOTT, C.P.S.S.
Soils Scientist
Waste Disposal Engineering Division

APPROVED:

- ;
FREDERICK W. BPECHER

MAJ(P), MSC
Chief, Waste Disposal Engineering
Division
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APPENDIX A
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1. Public Law (PL) 94-580, Resource Conservation and Recovery Act of 1976,
21 October 1976.

2. Title 40, Code of Federal Regulations (CFR), 1983 rev, Part 261,
Identification and Listing of Hazardous Waste.

3. Titie 40, CFR, 1983 rev, Part 262, Standards Applicable to Generators
of Hazardous Waste.

4. Title 40, CFR, 1983 rev, Part 264, Standards for Owners and Operators
of Hazardous Waste Treatment, Storage, and Disposal Facilities.

5. Title 40, CFR, 1983 rev, Part 265, Interim Status Standards for Owners
and Operators of Hazardous Waste Treatment, Storage, and Disposal
Facilities.

6. Letter, HSE-ES/WP, this Agency, 2 March 1982, subject: Phase I,
Hazardous Waste Special Study No. 39-26-0147-82, DARCOM Open Burning/Open
Detonation Ground Evaluation, March-November 1981.

7. Installation Assessment of Ravenna Army Ammunition Plant Records
Evaluation Report No. 132R, April 1981, USATHAMA, Aberdeen Proving Ground,
MD.

8. Letter, HSHB-ES/WP, this Agency, 17 May 1983, subject: Oraft Interim
Environmental Criteria for Open Burning and Open Detonation (OB/0D) Grounds
(USAEHA Control No. 39-267-0197-83).

9. Letter, HSHB-ES-H/WP, this Agency, subject: Phase 3, Hazardous Haste
Study No. 37-26-0147-84, Summary of DARCOM Open-Burning/Open-Detonation
Ground Evaluations, November 1981 -~ September 1983 (in preparation).
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ignitabiltty

leachate
0B

0B area

OB grounds
oD

0D area
0D grounds

open burning

PEP
RAAP
RCRA

reactivity

A characteristic of solid waste whereby the waste is
capable, under standard temperature and pressure, of
causing fire through friction, adsorption of moisture, or
spontaneous chemical changes and, when ignited, burns so
vigorously and persistently that it presents a hazard.
Any ligquid, including suspended components in the liquid,
that has percolated through or drained from hazardous
waste.

open burning

That area or portion of the facility where open-burning
operations are conducted (syn OB-grounds).

That area or portion of the facility where open-burning
operations are conducted (syn -0B area).

open detonation

That area or portion of the facility where open-detonation
operations are conducted (syn-OD grounds, demolition
range}.

That area or portion of the facility where open-detonation
operations are conducted (syn-0D area, demolition range).

Combustion of any material without the following
characteristics:

(1) Control of combustion air.

(2) Containment of combustion reaction in an enclosed
device.

(3) Control of gaseous combustion product emissions.
This definition includes open detonation.

pyrotechnics, explosives, and propellants

Ravenna Army Ammunition Plant

Resource Conservation and Recovery Act of 1976

A characteristic of a solid waste whereby the waste is:

(1) Capable of detonation or explosion if subjected to a
strong initiating source or if heated under confinement.

(2) Readily capable of detonation or explosive

decomposition or reaction at standard temperature and
pressure. -
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BG

COR

CHWP

demolition range

detonation

disposal

EPA

EP Toxicity

EWI

facility

ground water

APPENDIX B
ABBREVIATIONS AND DEFINITIONS
burning ground
Contracting Officer's Representative
Contaminated Waste Processor
same as OD grounds, sometimes including OB grounds

A violent chemical reaction within a chemical compound or
a mechanical mixture evolving heat and pressure and which
proceeds through the reacted material toward the
unreacted material at a supersonic velocity, exerting
extremely high pressure on the surrounding medium,
forming a propagating shock wave which is originally of
supersonic velocity.

The discharge, deposit, injection, dumping, spilling,
leaking, or placing of any solid waste or hazardous waste
into or on any land or water so that such solid waste or
hazardous waste or any constituent thereof may enter the
environment or be emitted into the air or discharged into
any waters, including ground waters.

US Environmental Protection Agency

An extraction test to evaluate the leachability of eight
different metals from a hazardous waste. The metals are
arsenic (As), barium {(Ba), cadmium (Cd>, chromium (Cr),

lead (Pb), mercury (Hg), silver (Ag), and selenium (Se).

Explosive Waste Incinerator

A1l contiguous land and structures, other appurtenances,
and improvements on the land used for treating, storing,
or disposing of hazardous waste. For permitting purposes
a facility may consist of an entire installation or any
part or combination of parts of that installation where
treatment, storage, or disposal operations are located
(see OB grounds, OD grounds, OB area, OD area, and
demolition range).

Water below the surface in a zZone of saturation.
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treatment

USATHAMA

Any method, technique, or process designed to change the
chemical, physical, or biological character or
composition of any hazardous waste 50 as to recover
energy or material resource from the waste, or tc render

such waste nonhazardous, or less hazardous, or safer to
transport.

US Army Toxic and Hazardous Materials Agency
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APPENDIX C

0B/0D BACKGROUND
1. GENERAL.

a. As part of routine operations, the Department of Defense produces,
stores, and uses targe quantities of munition items commonly referred to as
PEP. Each year large quantities of PEP and PEP-related materials must be
disposed of as waste. These wastes include manufacturing wastes and
residues; items in storage or manufacture which have failed quality
assurance tests; out-of-date and obsolete explosives, propellants, and
munitions items; and any unsafe munitions items, components, explosives,
excess propellant and munitions items from military training operations,
plus those unusual laboratory chemicals and items turned in to Explosive
Ordnance Disposal units for disposal. Other related wastes include
materials which may have become contaminated by contact with PEP during
production, storage, and handling.

b. At present, 0B/OD of PEP and PEP-contaminated wastes are the safest
and most effective means of destroying many items, decontaminating large
metal objects, and reducing combustible materials to a smaller volume. The
Army has developed an EWI and a CWP for the incineration of PEP and PEP-
contaminated wastes. These units are expensive to construct and difficult
to operate. Also, due to the size and infrequent use, small quantities of
some of the wastes requiring open-flame treatment, an EWI or CWP is often
impractical or economically unjustifiable. The 0B/OD are presently the
most economical methods available for disposal of many PEP and
PEP-contaminated wastes.

2. REGULATIONS.

a. The RCRA and the regulations promuigated through it (references 1
through 5, Appendix A) set forth standards and guidance for the "cradle to
grave" management of hazardous wastes. Under these regulations (reference
2, Appendix A), one of the criteria for designating a waste as hazardous is
reactivity, which is defined to include wastes which may detconate from
strong initiation or when heated under confinement, and specifically
includes "forbidden," "Class A," and "Class B" explosives as specified by
the Department of Transportation in 49 CFR. This definition includes most
PEP wastes and certain PEP-contaminated wastes.

b. The OB/0OD meet the definition of hazardous waste treatment
(reference 2, Appendix A). The regulations prohibit the open burning of
hazardous waste. However, an exemption is granted for OB/0D of waste
explosives and propellants which cannot be safety disposed of by other
means (40 CFR 265.832). This exemption is only from the prohibition on OB
and does not in any way exempt the facility or its operations from
compliance with all other applicable regulations for treaters, storers, and
disposers of hazardous waste. The OB/OD is also subject to regulations
under the Clean Air Act and may require waivers or permits under existing
state air polluticon abatement ptlans.
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c. The OB/OD are regulated as a Thermal Treatment process under 40 CFR
265. Under the general facility requirements of these regulations, OB/OD
facilities must have waste analysis plans, training plans, inspection
plans, contingency plans, closure plans, and comply with recordkeeping
requirements.

Facilities must also comply with specific quantity distance reguirements
which parallel those already in use by the Department of Defense.

d. There are presently no 40 CFR 264, Phase II regulations for OB/0D
facilities. It is expected, however, that the EPA will eventually issue
some type of standards for such facilities. A separate, ongoing project at
this Agency is the development of interim standards for DARCOM, consistent
with existing requlations which will be applicable to OB/OD facilities.

e. According to the hazardous waste definition (reference 2, Appendix
A), residues from hazardous waste treatments are, themselives, considered to
be hazardous until proven otherwise. Since the original PEP wastes treated
are hazardous by characteristic of reactivity, the residues must also be
considered reactive until proven otherwise. It is the explosive content of
the PEP wastes which make them reactive, and, though there are currently no
established environmental regulatory standards for concentrations of
explosive compounds, swch materials may present an environmental problem
due to their chemical properties. Hence, the amount of explosive in the
waste residue should be measured. Also, since many PEP wastes contain
toxic heavy metals, there is the potential for some of these metals to be
released from the waste to the environment. The waste residues should,
therefore, be analyzed for the characteristic of EP Toxicity to determine
if they are a hazardous waste based on heavy metals content. The
incomplete combustion or detonation of a PEP waste could lead to the
formation of byproducts. These byproducts will be chemically different
from the pure compounds and may not be reactive enough to detonate but,
because of their composition, may still present a significant ignitability
hazard. Additional testing should, therefore, be performed to determine
if the waste residues are, in fact, ignitable.

f. Currently, most OB facilities bury the ash and residues onsite,
while the very nature of OD operations causes any residues to be
incorporated into the soil. Either of these processes constitutes disposal
as defined in 40 CFR 261, and, should the residues be hazardous, the OB or
OD area could be construed as a hazardous waste disposal site and subject
to requlation as such. Should the residues be nonhazardous, OB/OD areas
could still be considered solid waste disposal sites and subject to
existing applicable requlations.

g. The main thrust of the Federal hazardous waste regulations is the

protection of ground water. Hazardous waste disposal sites are required,
under new regulations (reference 5, Appendix A), to install ground-water
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monitoring systems which will measure the impact of the disposal facility on
the uppermost aquifer. As previously mentioned, there are explosive and
heavy metals constituents in PEP wastes which could migrate from the OB/OD
faciiity to the ground water and/or surface water. Analysis of soil and
residue samples for EP Toxicity (heavy metals leachability) and explosive
content, coupled with a knowledge of site geology, will allow for assessment
of the potential of any given site to contaminate the ground water due to
0B/0D operations.

3. O0B/OD STUDY.

a. Sampling.

(1> In active OD areas surface soil! samples were taken in the
demolition craters. Since the OD process violently disturbs the soil at the
site, it was felt that surface samples of resettled soil would provide a
reasonably homogeneous sample of OD residues.

(2) The actual number and location of samples taken at each OB/0D
area was determined onsite by the study team leader, based on the size and
configuration of the area, its level of activity, and the variety of
materials being open Luirned and/or open detonated. The individual samples
taken are not necessarily representative of the overall situation at any
given location. The analyses do, however, represent the range of potential
contaminants and concentrations that may be expected at OB/OD areas. The
issue of what constitutes a representative sample for determining whether
the residues are hazardous wastes and the OB/OD areas are hazardous waste
disposal facilities is presently being investigated and must be evaluated
before the final status of OB/OD areas can be resolved.

b. Analysis and Data Evaluation.

(1) The measurement of EP toxicity will determine if the soils and
residues are hazardous by that characteristic. However, a conclusion to
this evaluation is frustrated by the lack of environmental requlatory
standards for concentrations of explosives in soil or water. Therefore, the
explosives content data cannot be used directly to determine if the soils or
residues are hazardous. There are also insufficient data available on the
migration potential of these compounds from the soil to the ground water
and/or surface water. A complete evaluation of the total environmental
impact of OB/OD operations and their potential effect on ground water will
require research and development on the mobility/leachability of explosive
compounds leading to the setting of standards for acceptable environmental
soil and water concentrations of these compounds.
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(2) Evaluation of the soil and residues for reactivity and
ignitability is also not possible at this time because there are no
available EPA-approved tests for explosive reactivity or solid
ignitability. The EPA and USATHAMA are currently working on the development
of methods to evaluate explosives reactivity. The EPA is also investigating
methods to test solids ignitability. Development of these tests will be
essential to the total evaluation of OB/0OD residues, and efforts should be
made to standardize such tests as soon as possible. A representative group
of samples with high concentrations of explosives from each instaliation is
being retained by this Agency and is available for testing, pending
standardization.

(3) The compilation of the data discussed above, plus satisfaction
of the identified data gaps, will allow for a complete assessment of the
status of 0B/0D facilities relative to existing (and expected) Federal
hazardous waste regulations. Such a data base will permit assessment of
which sites show the best potential for future continued OB/OD operations.
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APPENDIX D

ANALYTICAL RESULTS
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TABLE D-

1. 0D AREA ANALYTICAL RESULTS

Sample No and

EP Toxicity*

Residual Explosive+

Description As Ba cd cr Hg Pb Se Ag HMX RDX Tetryl TNT 2,6-DNT 2, 4-DNT
0442-07 Detonation Residue 8oL 25.3 BOL BDL BOL BOL BDL 8DL 19598.0 535.0 80L 238.4 2.4 1.4
0442-02 Detonation Crater BOL BDL BDL 8DL B0L  535.0 BOL  BDL 80.4 BDL 8DL 8DL BOL BOL
0442-03 Detonation Crater BDL BOL BoL 8DL 8DL BOL BOL B0OL 75.4 94.6 BOL 1.2 BDL BOL
0442-04 Detonation Crater BOL BDL 8oL 80L 8DL BOL BOL B8DL 21.9 BOL BoL BDL BOL BOL
0442-05 Detonation Crater BDL BOL BOL BDL BOL BDL BDL BDL 225.2 456.9 BOL 4.4 BOL B0t
0442-06 Detonation Crater BDL BOL BDOL BOL BOL BDL BOL  BODL 5.0 BDL goL BOL BDL 8DL
0442-07 Detopation Crater BOL BDL B8OL BOL BDL BDL BDL BOL 1.6 BOL BOL BDL BOL 80L
0442-08 Crater Drainway BOL BOL  BDL BDL  BDL 1.8 80L BOL 25.7 2.2 BDL 1.6 B0L 8DL
0442-09 Crater Drainway BOL BOL ®&DL BOL  BOL 4.3 BDL BDL 69.1 12.7 BOL BOL BDL BOL
0442-10 Crater Drainway BOL BOL BDL BDL BDL BOL BOL BOL 9.9 8DL BOL 8oL BOL BOL
* A1l units in mg/L
+ A1l units in wg/q
BDL - Below Detection Limit

<:gifil::;c;i;zi, L 7E:cu4i=4n’£ ¢§7C:;~;4,:ff§r

PETER FIANU

Chief, Metals Analysis Branch
Radiological and Inorganic Chemistry

Hvision

RICHARD A. CASSIDY

LT, MsC

Chief, Chromatographic Analysis Branch
Organic Environmental Chemistry Division
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TABLE D-

2. 0B AREA ANALYTICAL RESULTS

Sample Mo and

EP Toxicity*

_Description As __Ba Cd gr Hg 4] Se Ag HME ROX Tetryl THT 2,6-0MT 2,8.ONT
0442-11 Lane E Pad 58 D-6* BOL BOL 8DL BOL BOL BOL  BOL BRL  BDL

G442-12 Lane E Pad 58 %-18° BDL BOL  BDL BDL BOL BDL BOL BOL  BDL :gt :gt :gt :gt :gt
0442-13 Lane £ Pad 58 0-6" BOL B8DL BOL BOL  BOL BOL BOL BOL  BOL AOL BOL BOL BOL BOL
(0442-14 Lane E Pad 5B 6-18° BOL  BDL  BOL  8OL  BOL BOL BDL BOL  BOL BOL 8oL BOL BOL BOL
D442-15 Lane £ Pad 59 0-&° BOL  BOL  8DL  BOL  BDL 80L  BOL 8DL 8DL BOL BOL BOL BOL BOL
0442-16 Lane £ Pad $9 &-18° B0L  BOL BOL BOL BDL BOL BOL  BDL  80L 8oL 8oL BOL BOL BoL
D442-17 Lane E Pad 5% 0-&" 80L BOL BOL BOL  BOL BOL BOL BOL BOL 8oL 80L 19.5 BOL BOL
0442-18 Lane £ Pad 59 6-18° 6oL BOL 0.7 BOL  BOL 2.0 B0L  BOL BOL BOL 801 BOL aoL BDL
0442-19 Lane E Pad 59 Dirt ' :

Scraping 80L BDL BOL BOL BOL  BOL BDL BOL 2.7 5.0 BOL 21.2 80L 8oL
0442-20 Lane € Pad 59 18-24" 80L BOL 0.3 BOL BOL 5.1 BOL BOL BOL  BOL BOL 8L 8Ol BOL
0442-21 Lane T Pad 59 18-24% BDL 8ODL 1.2 BOL BOL 3.4 BDL BDL BOL BOL BOL BDL BDL B0L
0442-22 Lane E Pad 60 0-6" BDL BDL BOL BDL BOL  BOL BOL BOL BOL  BOL BOL 6.0 BOL BOL
0442-23 Lane E Pad 60 6-18° BOL  60L BDL BDL BOL 80L BOL BOL BOL BOL BOL 11.8 BOL BOL
0442.24 Lane £ Pad 60 0-6* apL  BDL BOL BOL  BDL 80t BODL 80L BOL BDL oL B80OL BOL BOL
0442-25 tane £ Pad 60 6-1B" 80L BOL 0.1 BOL BDL BOL  BOL  BOL  BOL oL BOL 8oL BOL BOL
0442-26 Lane £ Pad 60 Dirt

Scarping BOL  BOL Q. B0L  BOL 31 BOL  BDL 3.1 BOL BOL BOL BOL BOL
0442-27 Lane E Pad 60 0-6° BOL BDL 0.1 BBt ADL BOL 80L BOL BDL BOL BOL BOL BDL BoL
(442-24 Lane E Pad 60 6-18" BOL BOL 3.6 BOL BOL 0.5 B8OL BOL  BOL BOL BOL BOL BoL BOL
0442-29 tane £ Pad 65 0-6" B BOL  BOL  BOL  BOL BPL  BOL  BDL  BDL 80L BOL apL BOL BDL
0442-30 Lane £ Pad 55 §-18" 80L  BOL BOL  BOL  BOL BOL BOL BDL  BDL BOL 8oL BBL 8BL oL
0442-31 Lane £ Pad 65 0-6° BDL BOL BDL BDL  BOL BOL B8BL BOL  BOL BoL BOL oL BOL 80L
0442-32 Lane € Pad &5 6-18° BOL BOL BDL BODL BOL BOL B6L BOL  BOL BOL BOL BOL BOL 80L
0442-33 Lane £ Pad 66 0-56" BOL BOL BDL BDL A0L BOL BOL  BDL 1.0 16.6 BOL 1.4 BoL 801
0442-34 Lane [ Pad 66 6-18° 8oL BOL BDL BDL BDL B0 BRL 80L 1.1 5.1 BOL 8oL BOL BOL
0442-35 Lane £ Pad 66 0-6* 80L  #0L BOL BOL  BDL soL BoL  BDL 25.2 131.8 BOL 90.5 8oL BOL
0442-36 Lane £ Pad 66 6-10" BOL BDL BOL BOL  BDL BOL  BOL  BDL 2.2 9.5 8oL 6.6 80L BOL
0442-37 Lane [ Pad 66 0-6° BOL 32.6 8OL BOL BOL BOL BOL BDL 2.4 6.4 8OL 61.7 BOL 1113
0442-38 Lane £ Pad 66 6-18" BOL 197.0 80t BOL BOL BOL BOL  BOL 2.2 4.7 BOL 5.4 BOL BoL
0442-39 Lane E Pad 66 Resldye BOL BOL BDL BDL BOL BOL  BOL  BOL 1.4 6.2 8oL 1.9 aoL 2.7
D442-40 Lane E Pad 67 0-6* BOL BOL BOL BDL BDL BOL BOL BOL &86.1 2976.0 BOL  1516.0 aoL BDL
0442-41 Lane E Pad 67 6-18"° 80L 8DL  BOL BOL BDL 80L ADL  BOL 21.6 124.0 BOL 3.2 BOL BoL
0442. 42 Lane € Pad 67 O-&° BOL BOL BOL  BOL  BDL BDL BDL  BDL 2.2 2.5 [.{1]] 6.2 8oL BOL.
0442-43 Lane £ Pad BT &-18° BOL BOL BBL  BOL  BOL BOL  BOL  BOL 3.3 2.3 BOL bl BOL BIL
0442-44 tane D Shoulder ADL  BOL BDL BDL  BOL BOL BOL  BODL 4.4 BDL BOL BOL BOL 8oL
0442-45 Lane D Shoulder BOL BOL BOL BOL  BOL 801 BDL  BOL  BOL 8oL BOL BOL BOL B0t
0442- 46 Lane D Pad 52 0-6" BOL  BOL 801  BOL  BODL BOL BOL  BOL  BPL BOL BOL BOL 8oL BOL
0442-47 Lane D Pad 52 6-18° BOL BDL BDL BDL BOL BOL 8OL BDL BOL 2.0 801 BOL BOL -L18
Q442.48 Lane C Pad 37 0-6" BOL  80L BOL BDL BDL g0L  BOL BOL 2.8 BDL BDL  2263.0 BOL B0L
0442. 43 Lane C Pad 37 6-1B" BOL BOL BOL BOL BDL 8pL  BbL  BDL  BO0L aoL 80L 1201 anL BOL
0442-50 Lane C Pad 37 0-6" BOL  BBL 0.2 BOL  BOL BOL  BOL  BOL 1.9 10.5 BOL 1.2 BOL BoL
0442-51 Lane C Pad 37 b.18"7 BoL  BOL  BBL  BDL  BOL BOL  BOL BOL BOL BOL BOL 608.5 BOL 8oL
044252 Lane C Pad 37 0-6" 80L BDL BOL BDL  BOL 80L BOL  BOL 1.9 4.8 BOL L BOL B
044253 Lane C Pad 37 6-18" 80L BOL 801 BOL  BOL B0L  BDL  BDL BOL 4.8 BOL BOL B80L BOL
0442-54 Lane C Pad 3B 0-6° BoL BOL B0L BOL 8oL BOL 80L BoL BOL 801 a0 8oL B80L RDL
0442-55 Lane C Pad 37 Dirt

Scraping aoL  BOL  BOL  BOL  BOL BOL  BDL  BDL  B0L BOL BDL 2.4 BOL RDL
0442.56 Lane C Pad 38 0-6* B0L  BDL 0.1 BOL BOL aoL  BOL BOL  BOL BOL 80t BDL BOL BOL
0442.57 tane € Pad 38 6-18" B0L BOL BOL BOL BOL BOL  BOL  BOL  BOL BOL BDL BoL BOL B
0442.58 Lane C Pad 38 0-6° 8L BOL BOL BOL  BDL 80L BDL BOL  BOL BOL BDL 1452.3 BoOL 1o
Q442 59 Lane C Pad 38 6-.18° BDL BOL B9L BDL  BOL DL BOL  BDL  8OL a0t 0L r.9 BOL Kol
0442-80 Lane C Pad 38 Dirt

Scraping BOL BOL 1.3 80L BDL 0.5 8GL  BOL 19.4  BOL BDL 145,14 80L 0.6
0442 61 Lane € Pad 39 0-6* - BOL 8oL BOL BOL 8oL 300 BDL aoL BOL BOL BOL HOL 8oL B
0442 62 Lane C Pad 39 6.1B" oL BOL 801 0L AL BDL BDL Hou BOL BbL 80L ROL BOL BN
0442 63 Lane C Pad 39 0 &" BOL BOL  BDL BbL 8oL BOL 804 BOL Ba0L BOL BOL HoL 8oL BNt
D442 64 Lane € Pad 39 b 18" 8oL BoL 0L BOL B0L 8oL LiIne BoL DL 8oL BOL B BhL. nn
0442. 65 Lane C Pad 19 0-6 BOL  BDL  BOL  BOL BOL BDL  BDL  BDL  BOL BOL 1H BDL BOL. An
0442. 66 Lane C Pad 19 & 18" BOL  BDL  BDL  BOL BoOL BoL BOL  BOL BOL BOL BDL aol. 8oL B,
0442-67 Lane C Pad 40 0-&Y aoL BoL BoL  BOL B0L BO! 8oL BOL  BOL BoL BDL BOL i ROl
0442-68 tane € Pad 40 & 18* B80L B80L BOL 8oL 8dL 8oL 8oL 80l BOL BOL BOL 2oL BDIL ROL
0442 69 Lane C Pad 40 06" BDL BOL BOL BOL BOL BOL BOL Bt 0L aoL BOL R0l BOL {1+ 8
0442 10 Lape C Pad 40 6-19" anL BOL BEDL BDL  BOL sOL  BOL BOL  BDL BDL BOL 1ol B ROL
0442 1Y Lane C Pad 49 Dirt

seraping a0L  BOL BOL BOL D1 80t BOL  BOL BOL 8oL 8oL BOL ROl HTH
0442.12 Lane D Shoulder 80L BOL BOL BDL BOL BoL BiL R 301 BOL 801 2.3 BOI #
0442 T3 iane D Shaulder BOL  BOL BOL  BOL BOL BnL AnL BDL  HDL BOL B 2.1 i Bl
0442-74 Lane D Shoutder BDL 801 8oL .1HE BOL BDL B0t B01 1oL BDL BOL 49 .4 BDI. BaL
0442. /% Lane O Shoulder BOL 80L BDL 8oL B0 aoL BoL B0L B804 BOL BOL 1.8 BoL B
0442 76 Lane D Shoulder 8oL BOL BoL 8oL BOL 1. BOL am BDL L1 BUA oL ROL BOL
0442 17 Lane D Sheoylder BOL B0L BOL [-1i18 BOkL BOL BOL Bn BoL 0L 801 2.2 BOL BO
0442-78 Lane 0 Shoulder BOL BOL B0L 801 BOL BOL B8OL  BOL BOL BOL BOL fibL BOL LiLE
0442 19 Lane [ Shoulder BOL  B0L  BOL BDL BDL 8oL 80L 60U 1.9 &L 8oL 8.1 BOL B8D
0442 80 tane C Pad 39 Dirt

Scraping B0L  8DL  8DL  BDL BDL 80L 8oL BOL  BOL BOL BOL BOL #OL BOL
* A3 units Vh my/L
+ A1) units in ug/q

7

BOL - Below Detection Limit f—i>
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TABLE D-3. DETECTION LIMINS

Sample No and

EP Toxicity*

fesidual Explosive+

Description As Ba cd Cr Hg ?b Se Aq HMX RDX Tetryl TNT 2,6-DNT 2,4-ONT
Detection Limit 0.5 10 0.1 0.5 0.92 0.5 0.1 0.5 1.0 1.0 1.0 1.0 1.0 1.0
RCRA Criteria Limit 5.0 100 1.0 5.0 0.2 5.0 1.0 5.0

* A1l units in mg/L
+ A1l units in ng/g
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RVAAP Phase I Remedial Investigation

Notes on Deta Tables

Analyses that were not performed for a given sample have no “Result, Qual” headmg and
no entry in the table.

All analyses were validated and are reported with one of the following qualiﬁet's:

=Indicates that the value has been vahdated and that the compound has been posmvely
identified and the assocmted concentratlon value is accurate o

JIndicates that the compound was posmvely 1dent1fied the assoc1ated numencal value is the
approximate concentration of the compound in the sample B B

Rindicates that the sample results for the compound are rejected or unusable due to serious
deficiencies in the ability to analyze the sample and meet quality control cntena The
presence or absence of the compound cannot be venﬁed R -

UIndlcates that the compound was analyzed for, but was not detected above the reported
sample quantxtatlon lumt : :

UJindicates that the compound was not detected above the reported sample quantltatzon
limit. However, the reported quantitation limit is approximate and may or may not
represent the actual limit of quantitation necessary to accurately and prec1ser measure the

compoundmthesample e

4-214 : . ) . ' . 96-132P/043097
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Table 4.17. Analytical Resulis by Sample for Surface Soil and Sediment at Winklepeck Burning Grounds
v Station WBGSS-032 WBGSS-033 WBGss-001 WBGss-002 WBGss-003 WBGss-004 WBGss-005 WBGss-006 WBGss 007 WBGss-008

Date Collected 877196 816196 7431/96 7131196 7131196 730196 TFi30/96 7130/96 7130196 T30/96
Depth 00-05FT 00-20FT 00-20FT 0.0-20FT GO0-20FT 00-07FT 0.0-20FT 00-20FT 0.0-20FT 0.0-2.0FT

Media: Soil

Metals Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Quat Result Qual Result Qual
Aluminum MG/KG 30400 = 10700 = 10100 = 10600 = 92000 = 1410 = 7570 = 10400 = 8070 = 8420 =
Antimony MG/KG 031U
Arsenic MG/KG 2.5]J 1471 11 = 142 = 16.4 = 213 2041 16.57 1431 16.7 =
Barium MG/KG 466 = 93317 48.5 = 534 = 30 = 11.7 = 4= 59.6 = 322 = 452 =
Beryllium MG/KG 0.65 =
Cadmium MG/KG 268 = 6.7 004U 005U 0.04 U 0.15} 0.06J 0431J 0.07) 0137
Calcium MG/KG 2330 =
Chromium MG/KG 376 = 169 ] 13.2= 144 = 10.4 = 34 = g8 = 124 = 95 = 98 =
Cobalt MG/KG 89 =
Copper MG/KG 14.4 =
Iron MG/KG 22600 =
Lead MG/KG 23.8) 436 = 11 = 14.7 = 128 = 211 = 124 = 184 = 14 = 15.7 =
Magnesiom MG/KG 1480 =
Manganese MG/KG 2580 = 637 = 299 = 275 - 342 = 654 = 269 = 334 = 307 = 639 =
Mercury MG/KG .04 U 003U Qo3 U 004 U 004U 0.04 U 004U 025 = 0.04 U 003U
Nickel MG/KG 13 =
Polassium MG/KG 493 T
Selenium MG/KG 24 = 0.91 ) 0.82 = - 0.79 = 1= 16 = 1.5= 1.4 - 21 =
Silver MG/KG 1.5 = 02U 0.19U 022U 021U 02U 021U 022U o21u 020
Sodium MG/KG 168 )
Thallium MG/KG 3.1 =
Vanadium MG/KG 16 =
Zinc MG/KG 315 = 248 J 46.6 = 575 = 56.7 = 286 = 514 = 56.8 = 487 = 418 =
Volatile Organics ~ Units Resuit Qual
1,1,1-Tnchloroethane UG/KG ‘ su
1,1,2,2-Tetrachloroethane UG/KG su
1,1,2-Trichloroethane UG/KG Sy
1,1-Dichioroethane UG/KG su
L1-Dichloroethene UG/KG i
1,2-Dichloroethane UG/KG su

uoyvdysaau] paway [ 3svYd JVVAY
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Media: Soil
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromiun
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Volatile Organlcs

11, 1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichlorocthane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane

Station

Date Collected
Depth

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MGKG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

Uniis

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-
009
8/5/96

0.0-20FT 00-20FT 00-20FT . 00-20FT

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-01¢ WEBGss-011 WBGss-012

8/5/96 8596 #/5/96

WBGss-013

8/5/96

0.0-20FT

WBGss-014

8/8/96

06-15FT

WBGss-015

B/5/96
0.0-20FT

WBGss-016

8/6/96
00-2.0FT

WBGss-017

8/6/96
0.0-2.0FT

WRBGss-018

8/6/96
0.0-15FT

Resu Qual Result Qual Resudt Qual Result Qual Result Qual Result Qual Result Qual Result Qua! Result Qual Result Qual

it
9880 =

126 =
526 =

047U

139 =

134 =

396 =
0.04 U

1L7=
021U

544 =

9030 = 11400 = 14000 =
153 = 14 = 11.1 =

3= 469 = 59.1 =
005U 0.05U 005U
11.4= 133 = 16.1 =
17.7 = 17.1 = 159 =
120 = 278 = 201 =
004U 004U 004U

Ll = 11 = 04)
022U 6220 022U
378 = 51= 543 =

10400 =

15 =
81 =

01U

129 =

156 =
613 =
004U

0.96 =
022U

8090 =

12=
348 =

0.04 U

85 =

127 =

453 =
004U

033U
0210

39 =

11300 =

14 =
57.9 =

LIS U

148 =

189 =

411 =
004U

14 -
022U

50.5 =

10300 =

11F
74

0341

10.8]

13.7=

464 =
0.04 U

0.44
021U

31517

11500 =

13.71
54817

0.22)

14.1]

11.4=

206 =
003U

0.69 )
019U

4521

8150 =

12317
4761

0.34)

1027

15.1 =

301 =
004U

0.55])
021U

36 =

uoyv3nsaauf ipswdy I asvyd dVVAY
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Table 4.17. Winklepeck Burning Grounds (continued)
Statlon WBGss-019  WBGss020 WBGss-021 WBGss-022 WBGss-023 WBGss-024 WBGss-025 WDBGss-026 WEBGss-027 WBGss-028

Date Collected 8/6/96 8§/5/96 8/5/96 §/5/96 8/5/96 B/S/96 8/5/96 8/6/96 8/6/96 8/7/96
Depth 00-15FT 00-20FT 006-20FT 00-20FT 00-20FT 00-20FT 00-05FT 00-13FT 0.0-05FT 0.0-20FT

Media: Soit

Metals Units Result Qual Result Qual Result Qual Result Qual Reswlt Qual Result Qual Result Qual Result Qual Result Quai Resnlt Qual
Aluminum MG/KG 9490 = 11400 = 12500 = 17400 = 8500 = 12300 = 10600 = 14200 = 1310¢ = 12800 =
Antimony MG/RG 034l

Arsenic MG/KG 12,57 129 = 15.1 = 79 = 198 = 16.1 = 76 = 1691 14217 12.2]
Barium MG/KG 3121 75.7 = 427 = 100 = 392 = 556 = 132 = 64,21 112 56.4 =
Beryllium MG/KG .58 =

Cadmium MG/KG 0217 0.57 ) 007U 007U 005U 012U 82= 03717 042) 0.16 )
Calcium MG/KG 805 =

Chromium MG/RG 103 ] 137 = 1527 184 = 124 = 14.7 = 9.1 = 1817 1791 152 =
Cobalt MG/KG 12=

Copper MG/KG 188 =

Iron MG/KG 17300 =

Lead MG/KG 125 = 12.9 = 13.7= 158 = 132 = 17.9 = 56.2 = 155 = 185 = 1717
Magnesium MG/KG 2640 =

Manganese MG/KG 223 = 723 = 116 = 147 = 320 = 257 = 1820 = 304 = 782 = 419 =
Mercury MG/KG 0.04 U 004U 003U 004U 0.04 U 004U 0.04 U 0.04 U 004U 604U
Nickel MG/KG 1857

Potassium MG/KG 824 =

Selenium MG/KG 0.8%) 21 = 1.8 = 0.79 = 0.69 = 14= = 17 0851J 0.69 =
Sitver MG/KG 0210 021U 019U 0230 021U 024U 02U 02U 021U 022U
Sodium MG/KG . 1621J

Thallium MG/KG 1.8 =

Vanadium MG/KG 196 =

Zinc MG/KG 454 ] 47.4 = 496 = 577 = 654 = 54 = 329 = 691 68.61J 485 =
Volatile Organics Units Result Qual

1,1,1-Trichloroethane UG/KG 5U

1,1,2,2-Teteachloroethane UG/KG 5U

1,1,2-Trichloroethane UG/KG 5U

1,}-Dichloroethane UG/KG 5U

1,1-Dichlorocthene UG/KG U

1,2-Dichloroethane UG/KG 5U

uoyp3ysaauy ppaway | asvyd JVVAY
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Table 4.17. Winklepeck Burning Grounds (continued)

Station WBGss-029 WBGss-030 WBGss-031 WBGss-034  WBGss-035 WBGss-036 WBGss-037 WBGss-038  WBGss-039  WBGss-040
Date Coflected 8/7/96 8/7/96 8/7/96 §/6/96 8/6/96 8/6/96 8/6/96 8/6/96 7/31/96 7/31/96
Depth 0.0-20FT 00-1LSKFT 00-20FT 00-20FT 00-20FT 00-20FT 00-20FT 0.0-20FT 0.0-20FT 0.0-2.0FT

Medla: Soll
Metals Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
Aluminum MG/XG 12300 = 12300 = 16500 = 15300 = 22200 = 10200 = 8730 = 8980 = 13500 = 12400 =
Antimony MG/KG 03U
Arsenic MG/KG 1141 17.7J 89 = 10.5) 7.1 1231 16.1]J 216) 4.1 = 12.4 =
Barium MGKG 545 = 65.8 = 173 = 596 J 255 ) 4197 6731 5581 63.7 = 41.8 =
Beryllium MG/KG 26=
Cadmium MG/KG  0.16] 0.58 = 1.8 = 8771 6341 024 0427 036 0.04 UJ 0.04J
Calcium MG/KG 88900 =
Chromium MG/KG 14.2 = 17.8 = 11.1 = 266 ) 2721 1167J 105 ) 9.21 16.6 = 154 =
Cobalt MG/KG 46 =
Copper MG/KG 13 =
Iron MG/KG 12800 =
Lead MG/KG 186 ) 1081 21.5 = 504 = 236 = 121 = 189 = 18.1 = 13.4= 137 =
Magnesiom MG/KG 13100 =
Manganese MGKG 327 = 351 = 1840 = 1480 = 2170 = 275 = 861 = 359 = 2411 1333
Mercury MG/KG 004U 004U 0.03 J 003U 003U 0.04 U 0.04 U 0.04 U 0.03 U 0.03 U
Nickel MG/KG 7.4 =
Potassium MG/KG 1600 =
Selenium MGKG  0.64 - 062 = 0.58 = 51 1471 0.64J 0.89 J 177 0.56 ] 0727
Silver MGKG 022U 021U 019U 02U 0.19 = 021U 02U 02U 02U 019U
Sodium MG/KG 962 = .
Thallium MG/KG 27 =
Vanadium MG/KG 12.7 =
Zinc MOKG 546 = 133 = 418 - 342} 3167 82217 171 457 69.4 = 55.6 =
Volatile Organics Unlis Result  Qual
1,1,1-Trichloroethane UG/KG sUlI
1,1,2,2-Tetrachloroethane UG/KG s5ul
1,1,2-Trichloroethane UG/KG s5ul
1,1-Dichlorocthane UG/KG suUl
1,1-Dichloroethene UG/KG s U
1,2-Dichloroelhane UG/KG sU)

uoyv3yssau] [rpauay | 2svyd JVVAY



61C-v

Table 4.17. Winklepeck Burning Grounds (continued)
Station WRGss-041 WRBGss-042 WBGss-043 WBGas-044 WEBGss-045 WBGss-046 WBGss-047 WBGss-048 WBGss-049  WBGss-050

Date Collected 731/96 8/7/96 877196 8/7/196 8/7/96 8/7/96 8/7/96 8/7/96 8/7196 81719
Depth 0.0-05FT 0.0-20FT 00-20FT ®0-20FT 00-10FT 0.0-20FT ©@O0-20FT 00-20FT 0.0-20FT 0.0-1.0FT

Media: Soll

Metals Units Result Qual Result Qual Result Qual Resuit Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
Aluminum MG/KG 9910 = 8320 = 10000 = 10100 = 12600 = 12400 = 12800 = 11300 = 14600 = 11600 =
Antimony MG/KG

Arsenic MG/KG 12.1 = 16517 14] 13.17] 176J 164 = 15.6 = i35 = 14.6 = 152 =
Barium MG/KG 99.9 = 365 = 435 = 318 = 388 = 65.7 = 53 = 629 = 575 = 633 =
Beryllium MG/KG

Cadmium MG/KG 1.8= 0371 57= 0.14 ] 0.88 = 0.28 043 021 10 = 04117
Calctum MG/KG

Chromium MG/KG 6.8 = 114- 121 = 118 = 154 = 16.6 = 159 = 134 = 159 = 14 =
Cobalt MG/KG

Copper MG/KG

fron MG/KG

{.ead MG/KG 314 = 1241 13.71 144 ) 17.71] 144 149 1441 21517 3251
Magnesium MG/KG

Manganese MG/KG 798 = 230 = 213 = 194 = 160 = 321 = 273 = 269 = 194 = 401 =
Mercury MGKG 004U 0.04U 0.04U 0.04 U 0.04U 004U 0.04J 004U 0047 0.04 =
Nickel MG/KG

Potassium MG/KG

Selenium MG/KG  082= 0= 0513 875 = 0.97 = 077 = 092 = 0.34 U 0.72 = 0.96 =
Silver MGKG 021U 021U 021U 022U 021U 022U 023U 021U 0.24 U 022U
Sodium MG/KG

Thallium MG/KG

Vanadium MG/KG

Zine MGKG 349 = 542 = 79.2 = 50.5 = 60.4 = 65 = 57= 582 = 617 = 611 =
Volatile Organics Units

1,1,1-Trichloroethane UG/KG

1,1,2,2-Tetrachloroethane UG/KG

1,1,2-Trichloroethane UG/KG

1,1-Dichlorocthane UG/KG

1.1-Dichloroethene UG/KG

1,2-Dichloroethane UG/KG

uoyv3usasuy ppaway | ssvud IVVAS



0z

Media: Soll
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadivm
Zinc

Volatile Organics

L,1,1-Trichlorocthane
11,2,2-Tetrachloroethane
1,1,2-Trichloroethans
t,1-Dichloroethane
1,1-Dichloroethene
1.2-Dichlorocthane

Station

Date Collected
Depth

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WRGss-051

8/8/96
0.0-2.0FT

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Resuit Qual Result Qual Result Qual

8270 =
043U
971
41.5 =
043U
018U
2100 =
10.1 =
551
13.1 =
17600 =
10.2 =
1930 =
208
0.04 =
122 =
543 =
079 =
02U
163 )
1.4 =
13.8 =
399 =

Result Qual

5U
s5U
3u
35U
3y
5u

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-052 WBGss-053 WBGss-054 WBGss-055 WBGss-056

8/1/96 8/13/96 8/8/96 8/8/96 8/8/96
00-20FT 00-20FT 00-05FT G0-20FT 00-26FT

9320 = 15200 = 12500 = 11600 = 7070 =
12= 125 = 19 = 12.1 = 74 =
66.6 = 592 = 174 = 96,1 = 43.1 =
031} 0311 46 = 1.3 = 0367
15517 17.2 = 293 = 118 = 11.5 =
452 ] 114 = 202 = 916 = 9=
276 = 169 = 373 = 405 = 177 =
0.04 17 004U 021 = 0.04 U 0.04 U
1.2= 035U 13= 1.1= 034U
021U 022U 64= 0.54 ] 0227
58.1= 583 = 604 = 1040 = 2.1 =

WBGss-057

8/7196
00-20FT

2130 =

18.1 =
207 =

151 =

27817

721 1]

428 =
0.05 =

1050 =

WBGss-058

8/7/96
00-14FT

11300 =

11.6 =
138 =

11.4 =

2741

522

261
0.09

469 =

WBGss-059

8/8/96
0.0-.1.0FT

12100 =

143 =
138 =

526 =

185 =

124 =

435 =
004 =

171=
0.48)

195 =

WBGss-060

8/8/96
0.0-2.0FT

10300 =

115 =
58 =

13.1

279 =

525 =
0.04 =

085 =
02217

108 =
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Media: Soll
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thaljium
Vanadium
Zine

Yelatile Organics

1,1,1-Trichloroethane
1,1,2,2-Tetrachlorocthane
1,1,2-Trichloroethatie

1, 1-Dichloroethane

L. 1-Dichleroethene
1,2.Dichleroethane

Statlon

Date Collected
Depth

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG

Units

UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG

WRBGs-061

8/8/96
0.0-2.0FT

Result Qual Resnlt Quoal Result Qual Result Qual Result Qual Result Qual Result Qual ResuM Qual Result Qual Result Qual

12700 =

12.1 =
130 =

5.5 =

16.8 =

499 =

396 =
005 =

0.22])

229 =

Table 4.17. Winklepeck Burning Grounds (continued)

\WWBGss-062

8/8/96

0.0-20FT

10200 =

104 =
140 =

22-=

154 =

87.2 =

863 =
0.09 =

092 =
0231}

269 =

WBGss-063

8/7/96
0.0 - 2.0 FT

14300 =

149 =
79.7 =

035}

2017

40.1J
566 =
0.05 =

13=
023U

WBGss-064

877196

0.0-2.0FT

13500 =

143 =
69.2 =

057

186 )

5771

581 =
0041

1.8 =
023U

283 =

WBGss-865

8/9196

0.0-2.0FT

11300 =

148 =
180 =

0.231)

133 =

319=

603 =
004U

0517
023U

68.5 =

WBGas-066

8/9/96

0.0-20FT

9890 =
03u
126 =
831 =
0.55 =
0.04 U
13107
106 =
8.7=
99 =
18500 =
16 =
1660 =
2=
003U
1=
622 =
031 v
02U
169 J
1.9 =
19.1 =
43.5 =

Result Qual

5uU
Su
50
LAY
5U
sSuU

WRGss-067

8/9/96
0.0-2.0FT

17500 =

17.2 =
170 =

01217

3=

492 =

390 =
0.04 U

03su
0271]

170 =

WBGss-068

8/9/96
0.0-2.0FT

12900 =

1.7 =
176 =

0.05 U

149 =

1735 =

358 =
004U

036U
023U

79 =

WBGss-069

819196
0.0.2.0FT

14800 =

136 =
7780 =

48 -

16.5 =

289 =

784 =
0.28 =

0370
0331

1650 =

WBGss-070

8/9/96
0.0-2.0FT

10500 =

10.7 =
377 =

0237

12.5 =

34.7 =

568 =
00417

042]
g3u

833 =

uouvSysaau] forpausy [ 2504d dVVAY



ey

Medla: Soil
Metals

Aluminum
Antimony
Arsenic
Barium
Beryilium
Cadmium
Calcium
Chromium
Cobalt
Copper
Tron

Lead
Magnesium
Manganese
Mercury
Nickel
Polassium
Selenium
Sikver
Sodium
Thallium
Vanadium
Zine

Volatile Organics

1,1,1-Trichloroethane

1.1,2,2-Tetrachloroethane

1.1,2-Trichlorosthane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane

Statlon

Date Collected
Depth

Units

MG/KG
MG/KG
MGXKG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MGO/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MGG
MG/KG
MG/KG
MG/KG

Undts

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGs=-071

8/9196
0.0-1.0FT

Result Qua! Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

6330 =

158 =
69.8 =

0.0717J

7=

161 =

165 =
0.13 =

034U
022U

36.2 =

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-072

8/9/96
0.0-2.0FT

7420 =
26 =
93=
920 =

047 =

1=

3600 J

14 =
5.8=

293 =

15100 =
201 =

1690 =
443 =

0.16 =

10.2 =
400 J

0371)
02U

86.5 1
1.9 =

13.1 =
149 =

Result Qual

s
s
su;
su
su
su

WBGss-073

2/9/96
0.6-2.0 FT

7700 =

78 =
581 =

0.96 =

3=

589 =

246 =
007 =

036U
023U

221 -

VWRBGss-074

8/9/96
0.0-05FT

7420 =

11.7 =
38.1 =

016 )

¢3 =

19.7 =

309 =
004 ]

033U
021U

593 =

WBGss-075

$/9/96
0.0-2.0FT

6000 =

10.8 =
356 =

0.16]

10.2 =

11.7=

438 =
0.04 U

034])
0210

54

WHBGss-076

8/9/96
G0-20FT

9980 =
03U
78=

499 =

047 =
6.1J

1200 )

10 =
1=
93 =

14400 =
1=

1710 =
464 =

aQlu

1.1 =
359 =
06 =
012U

7781
19 =

164 =

479 =

Result Qual

50
50
5uU
5uU
5U
50

WBGss-077

#1396
040-08FT

20500 =

971
263 =

1.2 =

281

39107
0404 =

085 =
o21U

81.7 =

WBRGss-097

8/13/96
0.0-2.0FT

8740 -

1331
414 =

0.19J

103 =

1791

2211
0.06 =

0.56 J
022U

46.7 =

WBGss-098

8/14/96
0.0-2.0FT

11000 =

10.3 1
190 =

014}

145 ]

89
004 =

0361]
022U

56.8 =

WREBGss-004

8/13/96
0.0-0.6 FT

Result Qual

6 UJ
6 UJ
61U
6 Ul
6 UJ
6 UJ
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Media: Soil
Metals

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Volatile Organics

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane

I, 1-Dichlorecthane
1,1-Dichletoethene
1,2-Dichloroethane

Statlon WBGss-030

Date Collected 8/13/96
Depth  0.0-1.5FT

Units

MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MGKG
MG/KG
MG/KG
MG/KG
MG/KG

Unlts  Result Qual

UG/KG 6 UJ
UG/KG &6 uJ
UG/KG 6 UJ
UG/KG 6 U
UG/KG 6us
UG/KG 6 UJ

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-057

8/13/96
1.5-2.0FT

Result Qual

A
nuw
nw
31w
31 uUJ
Jtur
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Media: Soil
Volatile Oxrganics

1,2-Dichloropropane
1,2-cis-Dichlorcethene
1,2-trans-Dichloroethene
1,3-cis-Dichjoropropene
1,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chiloroethane
Chloroform
Chloromethane
Dibromochioromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride

Xylenes, Total
o-Xylene

Table 4.17. Winklepeck Burning Grounds (continued)

Station WBGSS-032 WBGSS-033 WBGss-001 WBGss-002 WHGss-003 \WBGss-004

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

877196
0.0-05FT

8/6/96 7131196 7/31/%6 7/31/96 730196
00-20FT 0.0-20FT 0.0-20FT 00-20FT 00-07FT

WBGss-005

7130196
0.0-20FT

WBGss-006

7130196
0.0-20FT

WBGss-007

730/96
090-2.0FT

WBCGss-008

7130196
0.0-2.0FT

Result Qual

su
su
35U
5U
50U
s
SuJ
5U
SR
5U
5U
5U
U
5U
5U
50
35U
5uU
3u
5u
su
sy
5uU
su
5U
5U
5U
5uU
50

uoyvysauf wpawdy I ssoyd JVVAY
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Medla: Sof§
Volatile Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene
{,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichioromethane
Bromoform
Bromomeihane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chlorofornm
Chioromethane
Dibromochloromethane
Ethytbenzene
Metliylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride

Xylenes, Total
o-Xylene

Station

Date Collected

WBGss-
as
8/5196

Table 4.17. Winklepeck Burning Grounds (continued)
WBGas-010  WBGss-011 WBGss-012 WBGss-013  \WBGss-014

§/5/96 8/5/96 8/5/96 8/5/96 8/8/96

Depth 0.0 -2.0FT 0.0-20FT 0.0-20FT 00-20FT  006-20FT 00-15FT

Units

UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-015

8/5196
0.0-2.0FT

WHGss-016

8/6/96
0.6-20FT

WBGss-017

8/6/96
0.G-20FT

WBGss-018

8/6/96
8.0-1.5FT
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Medla: Sofl
Volatile Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene

1,3-trans-Dichloropropene

2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Brosodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chioroethane
Chloroform
Chtoromethane
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Viayl Chloride
Xylenes, Total
o-Xylene

Station

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
VG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-019

8/6/96
0.0-15FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-020 WBGss-021 WBGss-022 WBGss-023  WRGss-024

8/5/96 8/5/96 8/5/96 8/5/96 8/5/9%
00-20FT 00-20FT 0.0-20FT 00-20FT 0.0-2.0FT

Result Qual

;U
5uU
5U
5uU
su
5U
35U
Su
5U
su
5u
5U
s
5U
5U
su
55U
suU
SuU
U
5u
5U
5U
5u
40 =
35U
5U
SU
35U

WBGss-025

B/5/96
0.0-05FT

WBG:s-026

8/6/96
0.0-13FT

WBGss-027

8/6/96
0.0-05FT

WBGss-028

8/7196
00-20FT
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Media: Seil
Volatile Organlcs

1,2-Dichloropropane
1,2-cis-Dicliloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene
1,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chioroform
Chtoromethane
Dibromochloromethane
Ethylbenzene
Methylene Chieride
Styrene
Teteachloroethene
Toliene
Trichloroethene

Vinyl Chloride
Xylenes, Total
o-Xylene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGIKG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGG

WBGss-029

8/7/96
0.0.2.0FT

Table 4.17. Winklepeck Burning Grounds {continued)
WBGss-030 WBGss-031  WBGss-034 WBGs-035  WHGss-036

877195 8/7/96 §/6/96 8/6/96 8/6/96
00-15FT 00-20FT 0.0-20FT 0.0-20FT 00-20FT

Result Qual

su
5
sl
sui
su
5w
50
suJ
sus
sy
5w
LR
suJ
SUj
sus
5
suj
3wl
sl
5w
sul
53U
su
suy
171
55U
su
55U
5u

WBGss-037

8/6/96
0.0-20FT

WBGss-038

8/6/96
0.0-20FT

WBGss-039

7/31/96
0.0-20FT

WBGss-040

1/31/96
0.0-2.0FT
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Medéa: Soll
Volatile Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene
1, 3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachleride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride
Xylenes, Total
0-Xylene

Statlon

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-041

131/96
0.0-05FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-042  WBGss-043 WBGss-044 WBGas-045  WBGss-046

8/7/96 8/7/96 8/7/96 8/7/96 8/7/96
00-20FT 00-20FT 00-20FT 0.0-1.0FT 00-20FT

WBGss-047

8/7/96
0.0-20FT

WBGss-048

8/7/96
0.0-20FT

WBGss-049

8/7/96
0.0-2.0FT

WEBGss-050

8/7/96
0.0-1.0FT
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Media: Soil
Volatlle Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene
1,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromedichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chioromethane
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride
Xylenes, Total
o-Xylene

Date Collected

Station WRGss-051

8/8/96
Depth  0.0-20FT
Units Result Qual
UG/KG 5uU
UG/KG 5u
UG/KG 5U
UG/KG 50
UG/KG 5U
UG/KG 5U
UG/KG 5uU
UG/KG 5U
UG/KG 5U
UG/KG sU
UG/KG 5u
UG/KG 5U
UG/KG s
UG/KG 5U
UG/KG 5U
UG/KG 5U
UG/KG LR1))
UG/KG su
UG/KG 50
UG/KG s5u
UG/KG SuU
UG/KG 12 =
UG/KG 5U
UGKG 50
UG/KG 50U
UG/KG 5U
UG/KG 5uU
UG/KG 5U
UG/KG SU

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-052 WBGss-053  WBGss-054 WBGss-055 WBGss-056
8/7/96 8/13/96 8/8/96 8/8/96 8/8/96
00-26FT 00-20FET 00-05FT 00-20FT 0.0-20FT

WBGas-057

8/7196
0.0-2.0FT

WBGass-058

8/7/%6
0.0-14FT

WBGss-059

8/8/96
0.0-1.0FT

WBGss-060

8/8/96
0.0-20FT
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Media: Seil
Volatile Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene

L, 3-trans-Dichlotopropens

2-Butanone
2-Hexancne
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetcachloride
Chtorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Teluene
Trichloroethene

Vinyl Chloride
Xylenes, Total
o-Xylene

Station WBGss-061

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG

8/8/96
6.0-2.0FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-062 WBGss-063 WBGss-064 WBGss-065 WBGss-066

8/8/96 817196 81196 8/9/96 8/9/96
06-20FT 00-20FT 0.0-20FT 00-20FT 00-20FT

Result Qual

suU
SU
5uU
5uU
5U
5ur
5
5U
SR
5U
5U
50U
s5U
5u
5U
R4
5w
U
jU
5u
5U
U
5U
5y
19 =
sU
5u
5U
;U

WRGss-067

819196
0.0-2.0FT

WBGss-068

8/9/96
0.0-2.0FT

WBGss-069

8/9/96
0.0-2.0FT

VWBGss-070

8/9/96
0.0-20FT
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Media: Soil
Volatile Organics

1,2-Dichioropropane
1,2-cis-Dichloroethene
1,2-trans-Dichlorocthene
I,3-cis-Dichloropropene

1,3-trans-Dichloropropene

2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachioride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromachloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Viny] Chtoride
Xylenes, Total
o-Xylene

Station WBGss-071

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGIKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/9/96
0.9-10FT

Table 4.17. Winklepeck Burning Grounds {continued)

WEBGss-072

8/9/96

0.0-2.0FT

Result Qual

s
;U
35U
50
s
su
s
5
SR
sus
sur
5
5U]
5uU)
sUl
suJ
5u
5w
5w
sU)
50
20U)
su)
s
81
54
su
5Us
3

WRBGss-076

8/9/96
00-20FT

Result Qual

sy
54
5U
5U
5U
s W
U
5U
5R
5u
5U
55U
s5U
5U
5U
5U
suJ
2]
50
5U
5U
120
5U
50
170 =
su
5U
suU
5U

WEBGss-077

8/13/96
0.0-08FT

WBGss-097

8/13/96
6.0-20FT

WBGss-098

8/14/96
0.0-2.0FT

WBGss-D04

8/13/96
0.0-0.6 FT

Result Qual

6 U}
6U)
6 UJ
6 UJ
& U}
6 U}
6 UJ
6 UJ
6]
6 U
6 UJ
6 UJ
6 UJ
6 Uj
6 UJ
6 Ul
6 U}
3]
6 U]
6 UJ
6 UJ
120
6 Ul
6 Ul
6 UJ
6uJ
6 Ul
6 U}
6uJ
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Media: Soll
Volatie Organics

1,2-Dichloropropane
1,2-cis-Dichloroethene
1,2-trans-Dichloroethene
1,3-cis-Dichloropropene
1.3-trans-Dichlcropropene
2-Butanhone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromedichloremethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chtoroethane
Chloroform
Chleromethane
Dibromochloromethane
Ethylbenzene
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride
Xylenes, Total
o-Xylene

Station WBGss-030

Date Collected B/13/96
Depth 0.0-1.5FT

Units Result Qual
UG/KG 6 Ul
UG/KG 6 UJ
UG/KG 6 UJ
UG/KG 6 Ul
UG/KG 6 Ul
UG/KG 6 UJ
UG/KG 6 U]
UG/KG 6 I
UG/KG 6 Ul
UG/KG 613
UG/KG 6UJ
UGKG 6 U
UG/KG 6]
UG/KG 6 Uy
UG/KG 6 Ul
UG/KG 6 UJ
UG/KG 6 UJ
UG/KG K]
UG/KG 6 UJ
UG/KG 6U)
UG/KG 6 UJ
UG/KG 15uJ
UG/KG & Ul
UG/KG 6 UJ
UG/KG 6UJ
UG/KG 6 UJ
UG/KG 6 UJ
UG/KG 6]
UG/KG 6 UJ

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-057

8/13/96
1.5-20FT

Result Qual

auw
3ty
3t
31Ul
s
s
31w
3t
31y
327

3t
3ty
nu
31 ul
31U
3t
3t
23)

s
nw
160 J

68 UJ
3o

31w
150 J

31w
nwm
201

20)

uoyvdysaauf pmpawdy I asvyd JVVAY
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Media: Sofl
Seml-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,7-oxybis (1-chloropropanc)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophencl
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chlorophetiol
2-Methytnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlerobenzidine
3-Nitroaniline
4,6-Dinitro-o-Cresol
4-Bromophenyl-phenyl Ether
4.Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo{a)pyrene

Table 4.17. Winklepeck Burning Grounds (continued)

Statlon  WBGSS-032 WRBGSS-033 WBGss-001 WBGss-002 WBGss-003 WBGss-004

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGG

8/7/96
0.0-0.5FT

8/6/96 7131196 7131196 7/31/9%6 1/30/96
0.0-20FT 00-20FT 00-20FT 00-20FT 00-07FT

WBGss-005

1/30/96
0.0-20FT

WBGss-006

7/36/96
0.0-20FT

WBGss-007

7/30/96
0.0-20FT

WBGss-008

7/30/96
00-20FT

Result Quat

650 U
690 U
690 U
690 U
650 U
1700 U
690 U
690 U
G690 U
1700 U
690 U
630 U
80 J
690 U
1700 U
690 U
1700 U
1700 U
690 U
690 U
630 U
690 U
690U
1700 U
1700 U
630 U
690 U
690 U
690 U
690 U
630 U

uoyp3ysaau] wipauiay [ asvyd JVVAY



ety

Media: Soil
Semi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis (1-chloropropane)
2,4,5-Trichlerophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Mitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-o-Cresol
4-Bromophenyl-phenyl Ether
4-Chloreaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Station

Date Collected

WBGss-
009
8/5/96

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-010

8/5/96

Depth 0.0-2.0FT 0.0-2.0 FT

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-011

8/5/96
0.0-2.0FT

WEBGss-012

8/5/96

. 00-20FT

WBGss-013

8/5/96
0.0-20FT

WBGss-014 WBGss-015

8/8/96
0.0-1.5FT

8/5/96
00-20FT

WBGss-016

8/6/96
0.0-20FT

WBGss-017

8/6/96
0.0-2.0FT

WBGss-018

8/6/96
60-1.5FT
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Media: Soll
Semi-Volatlle Organics

1,2,4-Trichlorobenzene
1,2-Dichlorcbenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis (1 -chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaplithalene
2-Chlorophenol
2-Methyinaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-o-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Statton WBGss-019

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/RG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/RG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/6/96
0.0-1.5FT

Table 4.17, Winklepeck Burning Grounds {continued)
WBGss-020 WBGss-021 WBGss-022 WBGss023 WBGss-024

8/5/96 8/5/96 8/5/96 8/5/96 8/5/96
00-20FT O00-20ET 00-20FT 00-10FT 00-20FT

Result Qual

30U
33ou
30U
330U
jzou
g8loU
33U
J30U
U
810U
330U
300
330U
J30U
giou
J3ou
81ovu
810U
Bou
330U
Jou
30U
J3oUu
g1ou
810U
330U
33UV
330U
330U
v
Jjou

WRBGss-025

8/5/96
0.0 -0.5FT

WRGss-026

8/6/96
0.0-13FT

WBGss-027

8/6/96
0.0-0.5FT

WHGss-028

8/7/96
0.0-2.0FT
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Media: Soil
Semi-Volatile Organies

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2%oxyhis (1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichiorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methyiphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromopheny!-pheny| Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methyiphenol
4-Nitroaniline
4-Nitrophenol
4-chloroe-3-methylphenol
Acenapivthene
Acenaphthylene
Anthracene
Benzo(a)anthracens
Benzo(a)pyrene

Station

Date Collected
Depth

Unlts

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-029

8/7/96
0.0-20FT

Table 4.17. Winklepeck Burning Grounds {continued)
WEBGss-030  WBGss-031 WBGss-034 WBGss-035 WBGss-036

8/7/96 877196 8/6/96 8/6/96 §/6/96
00-15FFT 00-20FT 0.0-20FT 00-20FT 00-20FT

Result Qual

330U
30U
Jaou
EXITRY)
330U
200 U
33u
j3ou
310U
goo U
3o u
3300
330U
v
800 U
336U
800U
800 v
J3ou
3ou
JoU
Bovu
330U
800U
800U
3300
330U
330u
jzou
30U
330U

WBGss-037

8/6/96
00-20FT

WBGss-038

8/6/96
00-20FT

WBGss-039

7131196
00-20FT

WBGss-040

731/96
00-20FT
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Media: Soil
Semsi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis (1-chloropropane)
2,4,5-Trichlorophenol
2.4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphihalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroanitine
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitre-o-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenot
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Statlon

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-041

7/31/96
00-05FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-042  WBGss-043  WBGss-044 WBCss-045 WBGss-046

87196 877196 8/7/96 8/7/96 8/7/96
00-20FT 090-2.0 FT 00-20FT 00-1.0FT 00-2.0FT

WBGss-047

8/7/96
0.0-20FT

WHGss-048

8/7/196
0.0-2.0FT

WBGss-049

8/7/96
0.0-2.0FT

WBGss-050

8/7/96
0.0-1.0FT
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SETv

Media: Soil
Semi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorebenzene
2,2"-oxybis (1-chleropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2-Chleronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenel
3,3-Dichlerobenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromopheny!-phenyl Ether
4-Chioroaniline
4-Chloraphenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo{a)anthracene
Benzo(a)pyrene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-051

8/8/96
00-2.0FT

Result  Qual

340U
340U
340U
340U
M0 U
830U
340U
qu
340U
830U
34U
340U
340U
qovu
830U
40U
830U
830U
o U
J9u
MU
90U
340U
830U
8l0U
340 U
340U
340U
40U
30U
340U

Table 4.17. Winklepeck Burning Grounds (continued)
WBGs3s-052 WBGss.053 WBGss-054 WBGss-055 WBGss-056

8/7/96 8/13/96 8/8/96 8/8/96 8/8/96
00-20FT 0.0-20FT 0.0-05FT 0.0-20FT 0.0-2.0FT

WBGss-057

§77/96
0.0-2.0FT

WBGss-058

8/7/96
00-14FT

WBGss-059

8/8/96
0.0-1.0FT

WBGss-060

8/8/96
0.0-20FT
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Media: Seil
Semi-Volatile Organics

1,2,4-Trichjorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-0xybis (1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichloropheno!
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chloerophencl
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Station WBGss-061

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/8/96
0.0-2.0FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-062  WBGss-063 WBGss-064 WBGss-065 WBGss-066

8/8/96 877196 87196 8/%/96 8/9/96
00-20FT 0.0-20FT 00-20FT 00-20FT 00-20FT

Result Qual

340U
340U
Mu
340 U
JMou
830U
340U
340U
340 U
830 U
340U
340U
q0U
q0U
R U
340 U
830U
830U
40U
340 U
340U
340U
340U
830U
g u
Jq9ou
340U
340 U
340U
340 U
340U

WBGss-067

8/9/96
00-20FT

WBGss-068

$/9/96
0.0-20FT

WBUGss-(69

819/96
0.0-2.0FT

WBGss-070

8/9/96
0.0-2.0FT
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Media: Soll
Semi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-oxybis (1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chiorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitreaniline
1-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-citloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-071

8/9/96
0.0-1L.0FT

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-072

8/9/96

0.0-2.0FT

Result Qual

340U
340U
40U
Jdou
340U
80U
qou
qovu
30U
820 J
340U
qou
340U
340U
g2 U
340U
820U
820U
340U
340U
340U
340U
340U
820U
820U
340U
JM0U
490U
340U
340U
340U

WBRGss-076

8/9/96
0.0-20FT

Result Qual

330U
3oy
330U
330U
330U
800U
330U
330U
Bou
800 UJ
3300
330U
330U
kxR0
800U
3ovu
800 U
8o U
330U
U
U
Boevu
J3ou
860 U
800U
BouU
30U
330U
330U
J3ou
U

WBGss-077

8/13/196
00-08FT

WBGss-097

8/13/96
0.0-2.0FT

WBGss-098

8/14/96
G.0-20FT

WBGss-004

8/13/96
0.0-0.6FT
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Media: Soil
Semi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,2"-0xybis (1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenot
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

Station \WBGss-030

Date Collected 8/13/96
Depth 0.0-15FT

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-057

8/13/96
1.5-2.0FT

uoyw3ysaauy wipaway | asvyd JVVAY



ey

Media: Seofl
Semi-Volatile Organics

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k )fluoranthene
Bis(2-chloroethoxy)methane
Bis{2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Plhithalate
Di-n-octyl Phthalate
Dibenzo{a,h)anthracene
Dibenzofuran

Diethyl Phthalate
Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propytantine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Table 4.17. Winklepeck Burning Grounds (continued)
Station WBGSS-032 WBGSS-033 WBGss-001 WBGss-002 WBGss-003  WBGss-004

Date Collected 8/7/96 8/6/96 731196 131196 /31196 7/30/96
Bepth 00-05FT 0.0-20FT 00-20FT 0.0-20FT 00-20FT 0.0-07FT

Unlts

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-005 WRBGss-006 WBGss-007 WBGss-008

7/30/96 1130196 7/30/96 7/30/96
00-20FT 00-20FT 00-20FT 00-20FT

Result Qual

690U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
650 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
690 U
76
1700 U
707
690 U
690 U
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Media: Soil
Semi-Volatile Organics

Benzo(b)fluoranthene
Benzo(g h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Phihalate
Di-n-octyl Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyl Phthalate

Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlerocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Niiroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-
003
8/5/96

Table 4.17. Winklepeck Burning Grounds (continued)
WBGCss-010  WBGss-011 WBGss-012 WBGss-013  WBGss-014

8/5/96 8/5/96 8/5/96 8/5/96 8/8/96

00-20FT 00-20FT 00-20FT. 00-20FT 00-20FT 00-15FT

\WBGss-015

8/5/96
0.0-20FT

WBGss-016

8/6/96
0.0-2.0FT

WBGss-017

8/6/96
9.0-2.0FT

WHBGss-018

8/6/96
0.0-15FT
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Media: Sofl
Semd-Volatile Organics

Benzo(b)fluoranthene
Benzo(g,h,Dperylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis{2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octyl Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Dicthyi Phthalate
Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloreethane
Indeno(1,2,3-cd)pyrene
Isophotone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pvrene

Statijon WBGss-019

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/6/96
0.0-15FT

Table 4.17. Winklepeck Burning Grounds (continued)
WHGss-020 WBGss-021 WBGss-022 WBGss-023 WRBGss-024

8/5/96 8/5/96 8/5/96 8/5/96 §/5/96
00-20FT 00-20FT 00-20FT 0.0-20FT 00-20FT

Result Qual

330U
330U
330U
Jou
3300
J3oU
j3ovu
330U
v
330U
330U
330U
33ou
330U
330U
jovu
330U
330U
30U
330U
3300
3ou
3300
330U
U
330U
R10 U
Ji3ou
330U
3ou

WBGss-025

8/5/96
0.0-0.5FT

\WBGss-026

8/6/96
0.0-13FT

\YBGss-027

8/6/96
0.0-0.5FT

WBGss-028

8/7/96
0.0-2.0FT
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Media: Soil
Semt-Volatile Organics

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k )fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phihalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octyl Phthalate
Dibenzo{a,h)anthracene
Dibenzofuran

Diethyl Phthatate
Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadicne
Hexachlarocyclopentadiens
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachiorophenol
Phenanthrene

Plienol

Pyrene

Statlon

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-029

8/7196
00-2.0FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-030 WBGss.031 WBGss-034 WBGss-035  \WBGss-036

8/1/96 §/7/96 8/6/96 8/6/96 8/6/96
00-LS5FT 00-20FT 0.0-20FT 00-20FT 00-20FT

Result Qual

330U
330U
330U
30U
330U
34]
30U
ou
3ao0u
531
330U
330U
j3ovu
330U
330U
330U
330U
330U
30U
330 UJ
JU
330U
i3ou
330U
330U
330U
800U
30y
30U
J3ou

WBGss-037

8/6/96
00-20FT

WBGss-038

8/6/96
00-20FT

WBGss-039

7/31/96
0.0-20FT

WBGss-040

7/31/96
0.0-2.0FT
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Media: Soll
Seml-Velatile Organics

Benzof{b)fluoranthene
Benzo(g,hi)perylene
Benzo(k)fiuoranthene
Bis(2-chloroethoxy)methane
Bis{2-chloroethyl)ether
Bis{2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole
Chrysene
Di-n-butyl Phthalate
Di-n-octyl Phthalate
Dibenzo{a,h)anthracene
Dibenzofuran
Dicthyl Phthalate
Dimethy} Phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-h-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UO/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-041

7131196
00-05FT

Table 4.17. Winklepeck Burning Grounds (continued)

WHBGss-042  WBGss-043  WBGss-044 WBGss-045 WBGss-046 WBGss-047

877196 8/7/96 8/7/96 87196 8/7/96
00-20FT 0.0-20FT 00-20FT 00-10F' 00-20FT

8/7/96
0.0-24FT

WBGss-048

871196
0.0-2.0FT

WBGss-049

8/7/96
0.0-20FT

WBGss-050

8/7/96
0.0-1.0FT
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Media: Seil
Semi-Volatile Organics

Benzo(b)fluoranthene
Benzo(g.h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octyi Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyl Phthalate

Dimethyl Phithalate
Flucranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
indeno(1,2,3-cd)pyrene
isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenal
Phenanthrene

Phenol

Pyrene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-05t

8/8/96
0.0-2.0FT

Result Qual

40U
340U
340U
340U
J40 U
Je U
340U
Jou
340U
Jao U
340U
340U
340U
340U
34900
34 u
30U
3400
340U
J4 U
340U
340U
340U
340U
340U
30U
830U
340U
340U
HoU

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-052 WBGss-053  \WBGss-05¢ WBGss-055 WBGss-056

817196 8/13/96 8/8/96 8/8/96 8/8/96
0.0-20FT 00-20FT 00-05FT 0.0-20FT 00-20FT

WBGss-057

8/7/96
0.0-2.0FT

WBGss-058

8/7/96
00-14FT

WBGss-059

8/8/96
0.0-1.0FT

WBGss-160

8/8/96
0.0-2.0FT
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Medla: Soil
Semi-Volatile Organics

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyi Phthalate
Carbazole

Chrysene

Di-n-butyl Phthatate
Di-n-octyl Phithalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyi Phthalate

Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Station

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-061

8/8/96
0.0-20FT

Table 4.17. Winklepeck Burning Grounds {(continued)
WBGss-062 WBGss-063 WBGss-064 WBGss-065 \WBGss-066

8/8/96 8/7/96 8/1/96 8/9/96 8/9/96
0.0-20FT 00-20FF 00-20FT 00-20FT ©0-20FT

Result Qual

340U
30U
340U
340U
400
340U
340U
340U
U
340U
MqoUu
MU
340U
340U
Mou
40 )
340U
3400
340U
340w
3400
J4ou
3400
340U
340U
340U
B30 U
3400
340U
367

WBGss-067

8/9/96
00-20FT

WBGss-068

8/9/96
0.0-2.0FT

WBGss-069

8/9/96
0.0-20FF

WBGss-070

8/9/96
00-20FT
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Medla: Soll
Semi-Volatile Organles

Benzo(b){luoranthene
Benzo(g,h,i)perylene
Benzo{k)luoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyh)phthalate
Butyl Benzy] Phihalate
Carbazole

Chrysene

Di-n-butyl Phihalate
Di-n-octy] Phthalate
Dibenzo{a,h)anthracene
Dibenzofuran

Diethyl Phthalate
Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorebutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenantiwene

Phenol

Pyrene

Statlon

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-071

8/9/96
0.0-1.0FT

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-072

8/9/96

0.0-20FT

Result Qual

340U
340U
340U
340U
340U
340 U
40U
40U
340U
340U
MqouU
340U
40U
o
340U
340U
340 U
Jeu
340U
340 UJ
Jqaou
340U
3400
Jdaou
340U
340U
820U
340U
340U
340U

WBGss-076

8/9/96
00-20FT

Result Qual

330U
330U
330U
330U
330U
330U
30U
Ja0 U
330U
30U
30U
30U
30U
330U
330U
330U
30U
330U
330U
Jzo
330U
330U
3ou
BouU
330U
330U
800 U
330U
33U
330U

WBGss-077

8/13/96
0.0-08FT

WBGss-097

8/13/96
0.0-2.0FT

WBGss-098

8/14/96
00-2.0FT

WBGss-004

8/13/96
00-06FT
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Media: Soil
Semi-Volatile Organics

Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chleroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthatate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octyl Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyl Phthalate

Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Station WBGss-030

Date Collected 8/13/96
Depth 0.0-1.SFT

Units

UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-057

8/13/96
1.5-20FT
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Media: Soil
Pesticides and/er PCBs

4,4-DDD
4,4-DDE
4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan |
Endosulfan 11
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Table 4.17. Winklepeck Burning Grounds {(continued)

Station WBGSS-032 WBGSS-033 WBGss-001  WBGss-002 WRGss-003 WBGss-804

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/7196
8.0-05FT

8/6/96 1131196 1131/196 7/31/96 7/30/96
06-20FT 0.0-20FT 0.0-20FT 00-20FT 0.0-0.7FT

WBGss-005

1/30/96
0.0-20FT

WEGss-006

7/30/96
0.0-20FT

WBGss-007

7/30/96
0.0-2.0 FT

WEBGss-008

7/30/96
0.0-20FT

Result Qual

26 UJ
26U
26UJ
1.4U
140
14U
34U
34U
34U
34U
34U
To0U
70U
i4U
14U
26U
14U
26U
26U
26U
26U
26U
14U
14U
14U
14U
14 UJ
8o U
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Medla: Soll
Pesticides and/or PCBs

4,4-DDD
4,4-DDE
4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan I1
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station WBGss-

Date Collected

Depth 0.6 -2.0FT 0.9-2.0FT

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

009
8/5/96

Table 4.17. Winklepeck Burning Grounds (continued)

WHBGss-010  WBGss-011  WBGss-012 WBGss-013
8/5/96 8/5/96 §/5/96 8/5/96 8/8/96
00-20FT  0.0-20FT 00-20FT 0.0-15FT

WBGss-014 WBGss-015

B/5196
0.0-20FT

WBGss-016

8/6/96
0.0-2.0FT

WBGas-017

8/6/96
0.0-20FT

WBGss-018

8/6/96
0.0-15FT
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RVAAP Phase I Remedial Investigation
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Media: Sofl
Pesticides and/or PCBs

4.4-DDD
4,4-DDE
44-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Araclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan I1
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordang
Gamma-BHC (Lindane)}
Heptachior
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station

Date Collected

Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-029

8/7/96
0.0-2.0FT

Table 4.17. Winklepeck Buraing Grounds (continued)
WEGss-030 WBGss-031 WBGss-034 \WBGss-035 WBGss-036

8/7/96 8/7/96 8/6/96 8/6/96 8/6/96
00-15FT 0©0-20FT 00-20FT 00-20FT 0.0-20FT

Result Qual

25U
25U
25UJ
130
130
13U
33u
j3u
lu
BuU
33U
67U
67U
13U
130
50
130
50)
25U)
2501
2501
25U
13U
130
13U
L3U
13w
83U

WBGss-037

8/6/96
6.0-20FT

WBGss-038

8/6/96
0.0-2.0FT

\YBGss-039

7/31/96
0.0-2.0FT

WBGss-040

731196
0.0-20FT
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Medla: Soll
Pesticides and/or PCBs

4,4-DDD
4,4-DDE
4,4-DDT

Aldrin

Alpha Chiordane
Alpha-BHC
Arocler-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Araclor-1254
Aroclor-§260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan 11
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chiordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-041

7/31196
0.0-05FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-042  WBGss-043  \WBGss-044 WBGss-045 WBGss-046

8/7/96 8/7/96 8771196 8/1/96 8/7196
0.0-20FT 00-20FT 0.0-20FT 00-10FT 0.0-20FT

WBGss-047

8/7196
0.0-2.0FT

WBGss-048

8/7/96
0.0-2.0FT

WBGss-049

8/7/96
0.0-2.0FT

WBGss-050

8/7/96
0.0-10FT
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Medla: Seil
Pesticides and/or PCBs

4.4-DDD
4,4-DDE
4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1¢16
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan I1
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chiordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-051

8/8/96
0.0-2.0FT

Resalt Qual

26U
26U
26U
14U
140
14U
34U
34U
34U
MU
MU
nu
ou
14U
14U
26U
14U
26U
260U
26U
26U
26U
14U
14U
14U
L4 U
140
86 U

Table 4.17. Winklepeck Burning Grounds (continwed)
WHGs3-052  WBGss-055  WBGss-054  WBGss-055 WBGss-056

8/7/96 8/13/96 §/8/96 8/8/96 §/8/96
0.0-20FT 0.0-20FT 00-05FT 0.0-20FT 0.0-2.0FT

WBGss-057

8/7/96
0.0-20FT

WBGss-058

8/7/96
00-14FT

WRBGss-05%

8/8/96
0.0-1.0FT

WBGss-060

8/8/96
0.0-20FT
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Medla: Soll
Pesticides and/er PUBs

4,4.DDD
4,4.DDE
4,4-DDT

Aldrin

Alpha Chlordane -
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan |
Endosulfan 11
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-061

8/8/56
0.0-2.0FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-062  WBGss-063 WBGss-064 WBGss-065 WBGss-066

8/8/96 8/7/96 87196 8/9/96 8/9/96
00-20FT 00-20FT 00-20FT 00-20FT 0.06-20FT

Result Qual

26U
26U
26U
1.4U
14U
14U
34U
34U
34U
MU
34U
70U
Jou
14U
14U
26U
14U
26U
26U
26U
26U
26U
14U
14U
14U
14U
14U
g6 U

WBGss-067

8/9/96
0.0-2.0FT

\WBGss-068

§/9/96
0.0-20FT

WBGss-069

8/9/96
0.0-2.0FT

WBGss-070

8/9/96
06-20FT

uoyv3ysaau] ympsway | asvyd dVVAy



8sT ¥

Medla: Soll
Pesticides and/or PCBs

4,4-DDD
4,4-DDE
4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan [
Endosulfan II
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station

Date Collected
Depth

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-071

B/9/96
0.0-1.0FT

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-072

8/9/96
0.0-20FT

Result Qual

26U
26U
26U
13U
130
13U
Mu
MU
34U
34U
34U
69U
69U
13vu
13U
26U
130
26U
26U
26U
26U
26U
130
13U
13u
130U
130
86 U

WBGss-076 WBGss-077

8/9/96
0.0-2.0FT

Result Qual

250
25U
25U
13U
13U
13U
33U
3B3U
BU
33U
33U
67U
67U
13U
13U
25U
130
25U
25U
25U
25U
25U
13U
13U
13U
13U
(KR
83U

8/13/9%
0.0-08FT

WBGss-097

8/13/96
00-20FT

WBGss-098

8/14/96
0.0-2.0FT

WBGss-004

8/13/96
0.0-0.6FT

uoHSYSaAuy oIpawdy [ a5oyd JVVAN



65T

Media: Soil
Pesticides and/or PCBs

4,4-DDD

4 4-DDE
4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Arcclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Statlon  WBGss-030

Date Collected 8/13/96
Depth 0.0-1.5FT

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-057

8/13/96
1.5-20FT
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Table 4.17. Winklepeck Burning Grounds (continued)

Station WBGss- WBGss-010 WBGss-011 WBGss-012 WBGss-013 WBGss-014 WBGss-015 WBGss-016 WBGss-017  WBGss-018
009
Date Collected 8/5/9¢6 B/5/96 8/5/96 8/5/96 B/5/96 8/8/96 B/5/96 8/6/96 B8/6/96 8/6/96
Depth 0.0 -2.0FT 00-20FT 00-20FT 0.0-2.0FT 0G-20FF 00-15FT 00-20FT 00-20FT 0.0-2.0FT 00-15FT

Medla: Soll

Miscellnneous Units

Cyanide MG/KG

Explosives Units Resu Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
it

1,3,5-Trinitrobenzene UG/KG 250U 250U 250U 50U 10U % U 250 U 250U 50U 2500

1,3-Dinitrobenzene UG/KG 250U 250 U 250U 2500 250U 250 U2 250U 250U 250U 250U

2,4,6-Trinitrotoluene UG/KG 250U 250U 250 U 2500 250 U 250U 250U 250U 250 U 250U

2,4-Dinitrototuene UG/KG 250 UJ 250 UJ 250 W) 250 UJ 25U T 250U 50U 250 UJ 250 UJ 250 Q)

2,6-Dinitrotoluene UG/KG 260U 260U 260 U 260 U 260U 260U 260 U 260 U 260U 260U

2-Nitrotoluene UG/KG 250U 2500 250 U 2500 250U 250U 250U 25U 250U 250U

3-Nitrotoluene UG/KG 250U 250U 250U 250 U 2% U 250U 50U 250U 2500 250U

4.Nitrotoluene UGKG 2500 250 U 250 U 250U 250 U 250U 500 250U 250U 250 U

HMX UG/KG 2000 U 2000 U 2000 U 20000 2000 U 2000V 2000 U 2000 U 2000 U 2000 U

Nitrobenzene UG/KG 260U 260 U 260 U 260U 260U 260U 260 U 260 U 260U 260 U

RDX UG/KG 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

Tetryl UG/KG 650U 650 U 650 U 650 U 650 U 650U 650U 650 U 650 U 650 UJ
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(A% 4

Table 4.17. Winklepeck Burning Grounds {continued)
Station WBGss-819 WBGss-020 WBGss-021  WBGss-022 WBGss-023 WBGss-024 WRBGss-025 WBGss-026 WBGss-027  WBGss-028

Date Collected 8/6/96 8/5/96 8/5/96 B/5/96 8/5/96 8/5/96 8/5/96 8/6/96 8/6/96 8/7/96
Depth 0.0-1.5FT 00-20FT 004-28FT 00-20FT 00-20FT 00-20FT 00-05FT 00-13FT 00-05FT 0.0-2.0FT

Media: Soll

Miscellaneous Unlts Result Qual

Cyanide MG/KG 01U

Explosives Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
1,3,5-Trinitrobenzene UG/KG 250U 250U 250U 250U 250U 250U 2500 250U 250U 250 U
1,3-Dinitrobenzene UG/KG 250U 250U 250U 250U s0U 250U 250U 250U 250U 250U
2,4,6-Trinitrotoluene - UG/KG 250U 250U 50U 250U 2500 250U 250U 250 U 50U 250U
2,4-Dinitrotoluene UG/KG 250 U) 250 I ZSQ us 250 U) 250 UZ 250 U) 2501 250 1) 25010 250 UJ
2,6-Dinitrotoluene UG/KG 260 U 260 U 260 U 260 U 260U 260 U 260 U 260 U 260 U 260 U
2-Nitrotoluene UG/KG 250U 250U 250U 250U 250 2500 250 250U 250U 250U
3-Nitrotoluene UG/KG 250U 250U 2500 250U 2500 250U 250U 250U 2500 250U
4-Mitrotcluene UG/KG 250 U 250 U 30U 250 U 2506 U 250 U 250U 250 U 250 U 250 U
HMX UG/KG 2000 U 2000 U 2000U 2000 U 2000 U 2000 U 2000 U 2000 U 2000 U 2000 U
Nitrobenzene UG/KG 260 U 260U 2600 260U 260 U 260 U 260 U 260U 260U 260U
RDX UG/KG 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

Tetryl UG/KG 650U 650 U 650 U 650 U 650 U 650 U 6500 6501 650U 650U
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Media: Soll
Miscellaneous

Cyanide

Explosives

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene

HMX

Nitrobenzene

RDX

Tetryl

Station

Date Collected
Depth

Units

MG/KG

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-029 WBGss-030
8/7/196 8/1/96

0.6-20FT 0QO0-tSFT

Result Qual Result Qual

250U 2500
250U 250U
250U 2500
250 uJ 250 U3
260U 260U
250U 250U
250 U 250U
250U 250U
20000 2000U
260U 260U
1000 U 1000 U
650 U 650U

WBGss-031  WBGss-034  WBGss-035  WBGss-036 \WBGss-037 \WBGss-038  WBGss-03%  WBGss-040
8/7/96 8/6/96 8/6/96 8/6/96 8/6/96 8/6/96 731/96 731196
Q0-20FT OQO0-20FT O0O0-20FT 00-20FT 00-20FFT 00-20FT 00-20FT 00-20FT
Result Qual
023}

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

2500 250U 250 UJ 50U 250U 250U 250U 250U
250U 250 U 250 Ul 50 25¢ U 150U 250 U 250U
50U 250 U 2800 J 250U 50U 250U 250U 50U
250U 310 2503 250 U) 250U 250 UJ 250U 50U
260 U 260 U 60 L) 260U 260U 260U 260U 60U
50U 250U Phlinet) 50U 250U 50U 2500 250 U
50U 250U 250 UJ 250U 250U 2500 25U 30U
30U 23500 50 U] 350U 250U 250U 250U 250U
2000 U 2000 U 2000 UJ 2000 U 20000 2000 U 2000 U 2000 U
260U 260 U 260 UJ 260U 260U 60U 260U 260U
1000 U 1000 U 1000 UJ 1060 U 1000 U 1006 U 1000 U oo U
650 U 650U 650 UJ 650 U 650U 650 U 650 UJ 650 UJ
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Table 4.17. Winklepeck Burning Grounds {continued)
Station WBGss-041 WBGss-042 WBGss-043 WBGss-044 WBGss-045 WBGss-046 WBGss-047 WBGss-048 \WBGss-049  WBGss-050

Date Coltected 7/31/96 8/7/96 8/7/96 8/1/96 8/7/96 8/7/96 8/7/96 8/7/96 8/7/96 8/7/96
Depth 0.0-05FT 00-20FT 00-20FT 00-20FT 00-10FT 00-20FT 00-20FT 00-20FF 00-20FT 00-1.0FT

Media: Soil

Miscellaneous Units

Cyanide MG/KG

Explosives Units Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
1,3,5-Trinitrobenzene UG/KG 250U 250 U 250U 250U 250U 2% U 2500 2500 25U 250U
1,3-Dinilrobenzene UG/KG 250 U 250 U 250U 250U 250 U 250U 250U 2500 250U 2500
2,4,6-Trinitrotoluene UG/KG 250U 250 U 2500 250U 250U 250 UJ 250 1) 25000 25007 250 UJ
2,4-Diniltrotoluene UG/KG BoU 250 1) 2500 250 U1 250 UJ 2500 250U 2500 250U 250U
2,6-Dinitrotoluene UG/KG 260 U 260U 260U 260U 260 U 260 U 260U 260U 260 U 260 U
2-Nitrotoluene UG/KG 2% U 250 U 250U 250 U 250U 250 U 250U 2500 250U 250 U
3-Nitrotoluene UG/KG 2500 250 U 2% U 250U 250U 250U 250U 2500 250U 250 U
4-Nitrotoluene UG/KG 250U 250U 250U 2500 250 U 250 U /o 250U 250U 50U
HMX UG/KG 2000 U 2000 U 2000 U 2000 U 2000 U 2000 U 20000 2000 U 2000 U 2000 U
Nitrobenzene UG/KG 260U 260 U 260 U 2600 260U 260 U 260U 260U 260U 260 U
RDX UG/KG 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1600 U

Tetryl UG/KG 650 U 650 U 650 U 650U 650 U 650 U 650 UJ 650 UJ 650 UJ 650 UJ
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Media: Soil
Miscellancous

Cyanide

Explosives

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
HMX

Nitrobenzene

RDX

Tetryl

Station

Date Collected
Depth

Units

MG/KG

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGss-051  WBGss-052 WBGss-053  \WBGss-054 \WBGas-055 WBGss-056 WBGss-057 WBGss-058 WBGss-059  WBGss-060
8/8/96 8/7/196 8/13/96 8/8/96 8/8/96 8/8/96 8/7/196 8/7/96 8/8/96 8/8/96
00-20FT 00-20FT 00-20FT GO0-0S5FT 00-20FT 0G-20FT O00-20FT O00-314FT O00-10FT 00-20FT
Result Qual

01U

Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual

250U 250U 2500 250U 250U 2500 25U 250U 250 U 250U
500 250 U 250U 250U 2500 250U 250U 250 U 250U 250U
250U 250 UJ 450 ) 0U 33000 J 250U 3007 250 UJ 380 250U
250U 250U 250 U2 250U 250U 250U 50U 250U 250 U 250U
260 U 260 U 260 U 260 U 60U 260U 260 U 260 U 260U 260 U
250U 250U 250U 250U 2500 50U 250 U 250U 50U 250 U
50U 250U 2500 250U 250U 50U 50U 250U 250U 250U
2504 150U 250U 2500 230U 2500 250U 250U 250U 50U
2000U 2000 U 2000 U 2000 U 2000 U 200U 2000U 000U 000U 2000 U
260U 260U 260 U 260U 60U 6O U 260U 2600 260U 2600
1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
650U 650 W) 650 U 650 U 650U 650U 650 U 650 UJ 650U 650 U
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Table 4.17. Winklepeck Burning Grounds (continued)
Statlon WBGss-06F  WHBGss-062 WBGss-063 \WBGss-064 WBGss-065 WBGss-066 WBGss-067 WBGss-068 WEBGss-069 WBGss-070

Date Collected 8/8/96 8/8/96 87196 8/7/96 8/9/96 8/9/96 8/9196 8/9/96 8/9/96 8/9/96
Depth 0.0-20FT 0.0-20FT 00-20FT 00-20FT 0.0-20FT 00-20FT 00-26FT 00-20FT 00-20FF 0.0-20FT

Media: Soil

Miscellaneous Units Result Qual

Cyanide MGKG 0.1 Ul

Explosives Units Resnlt Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual Result Qual
1,3,5-Trinitrobenzene UG/KG 2500 490 ) 250U 250U 250U 50U 250U 250U 76000 = 490000 =
1,3-Dinitrobenzene UG/KG 250U 250 U 250U 2500 250 U3 2500 250 UJ 250 UJ 12500 UJ 250 UJ
2,4,6-Trinitrotoluene UG/KG 250 U 36000 J 250 UJ 250 UJ 420 J 250 U 530 = 470 = 4E+06 = IE+06 =
2,4-Dinitrotoluene UGKG 250U 250U 2500 250U 250U 250 U) 250 W) 250 Ut 12500 1) 2500
2,6-Dinitrotcluene UG/KG 2600 260 U 260 U 260 U 260 U 20U 260U 60U 13600 U 260 U
2-Nitrotoluene " UGKG 2500 250 U 250U 250U 250U 250U 2500 250U 12300 U 250U
3-Nitrotoluene UG/KG 250U 250U 250U 250U 2500 2500 2500 250U 12500 U 250U
4-Nitrotoluene UG/KG 250U 250U 250U 250U 250U 2500 250U 250U 12500 U 250U
HMX UG/KG 2000 U 38000 = 20000 20000 2000 U 2000 U 20000 2000 U 100000 U 2E+06 =
Nitrobenzene UG/KG 260 U 260 U 260 U 260U 260U 260U 260U 260 U 13000 U 260U
RDX UG/KG 1000 U 270000 J 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 50000 U LE+07 =

Tetryl UG/KG 650 U 650 U 650 UJ 650 U) 650 U 650 U 650U 650U 32500 0 650 U
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Media: Solt
Miscellaneous

Cyanide

Explosives

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2.4.6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
HMX

Nitrobenzene

RDX

Tetryl

Statlon

Date Collected
Depth

Units

MG/KG

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

WBGss-071

8/9/96
0.0-1.0FT

Result Qual Result Qual Result Qual

250U
250 W)
2300 =
250 UJ
260 U
2500
250U
50U
2000 U
260U
1000 U
650 U

Table 4.17. Winklepeck Burning Grounds (continued)
WBGss-072  WBGss-073 WBGss-074 WBGss-075 WBG-076

8/9/96 8/9/96 8/9/96 8/9/96 8/9/96
0.0-20FT 00-20FT GO-0SFT 00-20FT 00-20FT

Result Qual Result Qual

076 U 013U

250U 250U 230U 350U
250 W) 250 UJ 250 UJ 250 UJ
250U 480 ) 480 J 250U
250 UJ 250U 250 UJ 250U
260 U 260 U 260 U 260U
250U 250 U 250 U 250U
250U 2500 250U 250U
250U 20U 250U 2500
2000 U 2000 U 1900 J 20000
260U 260U 260U 260U
1000 U 1000 U 1000 U 1000 U
650 U 650U 650U 650U

WBGss-077

8/13/96
0.0-08FT

250U
250U
250U
250 L)
260U
250U
250U
250U
2000 U
260 U
joco U
650 U

WBGss-097

8/13/96
6.0-2.0FT

250U
50U
250U
250 U7
260U
250U
250U
250U
2000 U
60U
1000 U
650U

WBGss-098

8/14/96
0.0-20FT

Result Qual Result Qual Result Qual Result Qual Result Qual

250U
250U
280 =
25001
260U
250U
250U
250U
2000 U
260 U
1000 U
650 U

WBGss-004

8/13/196
09 -0.6 FTF

uoyv3ysaau] oipawid)y | asvYd dVVAY



89Z-v

Media: Soll
Miscellancous

Cyanide

Explosives

1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene

HMX

Nitrobenzene

RDX

Tetryl

Statlon WBGss-030

Date Collected
Depth

Units

MG/KG

Units

UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

8/13/96
0.8-15FT

Table 4.17. Winklepeck Burning Grounds (continued)
WBGas-057

8/13/96
1.5-20FT
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Media: Sediment
Metals

Aluminum

-Antimony

Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sedium
Thallium
Vanadium
Zine

Volatile Organlcs

1,1,1-Trichloroethane
1,1,2,2-Tetrachlorcethane
1,1,2-Trichloroethane

1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane

Station
Date Collected
Depth

Units
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/KG
MG/RG
MG/KG
MG/KG
MG/KG
MG/KG

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGad-078 WBGsd-079
8/11/96 8/11/96
0.0-1.5FT 0.0-20FT

Resnlt Qual Result
16100 = 7930 =
17 = 181 =
173 = 783 =
005 U 0.05 U
14 = 10.6 =
169 = 254 =
1050 = 328 =
004 U 0.04 U
0.37U 036U
023U 023 U
64.8 = 79.7 =

WBGsd-080 WBGsd-081 WBGsd-082 WBGsd-083
8/11/96 8/11/96 8/11/96 8/11/96
0.0-20FT 0.0-15FT 0.0-20FT 0.0-2.0FT
Result Qual Result Qual Result Qual Result Qual

9900 = 12500 = 10600 = 460 =
03U 0327
155 = 15.1 = 13.1 = 12.t =
669 = 118 = 528 = 852 =
06 = 045 =
004U G1R ] Q16 0.04U
1720 = 1080 =
133 = 169 = 142 = 99 =
104 = 8.6 =
188 = 186 =

24000 = 18200 =
1.1 = 273 = 113 = 102 =
3280 = 2050 =
362 = 897 = 728 = 318 =
0.03 U 004U 0.04 U 003U
283 = 159 =
1030 = 665 =
03U 059U 049 03717
619U 023U 022U 019U
74) 5231
18~ 15=
159 = 13 =
57= 64.8 = 519 = 51.9 =
Result  Qual Result Qual
55U 5U
sul 5U
5U 5U
su 5U
5U 5U
suU 5U

WBGsd-084
8/11/96
0.0-18FT

Result
9960 =

4=
395 =

0050

121 =

133 =

42 =
0.04 U

0.381]
0.22U

383 =

WBGsd-085
§/11/96
0.0-2GFT

Qual Result Qual

14100 =

156 =
789 =

0.05 U

16.1 =

126 =

225 =
004 U

034 U
021U

587 =
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Table 4.17. Winklepeck Burning Grounds (continued)
Station  WRBGsd-086 WBGsd-087 WBGsd-088 WBGsd-089 WEGsd-090

Date Collected 8/11/196 §/11/96 8/11/96 8/11/96 8/11/96
Depth  00-20FT 0.0-2.0FT 0.0-1.0FT 0.0-1.0FT 0.0-1L0FT

Media: Sediment
Metals Units Result Qual Result Qual Result Qual Result Qual Result Qual
Aluminum MG/KG 12100 = 10600 = 15100 = 14800 = 4740 =
Antimony MG/KG
Arsenic MG/KG 13.2 = 126 = 8.1= 136 = 104 =
Barium MG/KG 236 = 545 = 226 = 811 = 368 =
BeryHivm MG/KG
Cadmium MG/KG 0177 005U 0.56 1 0.06 ] 0.18 ]
Calcium MG/KG
Chrotnium MG/KG 145 = 142 = 126 = 16.9 = 72 =
Cobalt MG/KG
Copper MO/KG
Iron MG/KG
Lead MG/KG 21.8 = 152 = 25 = 136 = 146 =
Magnesium MG/KG
Manganese MG/KG 183 = 338 = 350 = 548 = 303 =
Mercury MG/KG 0.04 = 0.05 U 007U 0.05 = 005U
Nickel MG/KG
Potassium MG/KG
Selenium MG/KG 1.7 = 0.44 ] 059U 0.59 1 041U
Silver MG/KG 022U 0.26 U 037U 025U 026U
Sodium MG/KG
Thallium MG/KG
Vanadium MG/KG
Zinc MG/KG 469 = 523 = 155 = 90.1 = 148 =
Volatile Organics Units
1,1,1-Trichloroethane UG/KG
1,1,2,2-Tetrachlorosthane UG/KG
1,1,2-Trichloroethane UG/KG
1,1-Dichloroethane UG/KG
1,1-Dichlorocthene UG/KG

1,2-Dichloroethane UG/KG
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Media: Sediment
Volatlle Organics

1,2-Dichloropropane

-1,2-cis-Dichloroethene

1,2-trans-Dichioroethene
1,3-cis-Dichloropropene
1,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromedichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chlorocthane
Chloroform
Chloromethane
Dibromochloromethane
Ethythenzene
Methylene Chleride
Styrene
Tetrachloroethene
Toluene
Trichioroethene

Vinyl Chloride
Xylenes, Total
o-Xylene

Station
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WRBGsd-078 WBGsd-079 WBGsd-080 WBGsd-081 WBGsd-082
8/11/96 8/11/96 8/11/96 8/11/96¢ §/11/9
0.0-1.5FT 0.0-2.0FT 0.0-2.0FT 0.0-1.5FT 0.0-20FT

Result Qual
5U
sU
5U
5U
5U
5ul
5
5uUl
SR
5U
5U
5U
5U
sU
5U
sl
5w
5U
5U
50U
5UJ
6U
55U
s
251
sU
5U
5u
5U

WBGsd-083
8/11/%6
0.0-20FT

Result  Qual
5U
5U
5U
5U
5U
5U
5U
5U
su)
5U
55U
5U
5U
5U
5U
5U
s5uUJ
2]
suU
5U
su
5U
5U
5U
5U
5U
SU
5U
50U

WBGsd-084
8/11/96
0.0-18FT

WBGsd-085
8/11/96
0.0-20FT
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Media: Sediment
Volatile Organics

1,2-Dichloropropane

-1,2-cis-Dichlorocthene

1,2-trans-Dichloroethene
1,3-cig-Dichloropropene
1,3-trans-Dichloropropene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromedichloromethane
Bromoform
Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chiorobenzene
Chloroethane
Chloroform
Chloromethane
Dibromochloromethane
Ethyibenzene
Methylene Chioride
Styrene
Tetrachloroethene
Toluene
Trichloroethene

Vinyl Chloride

Xylenes, Total
o-Xylene

Statlon
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd-086
8/11/96
00-20FT

WBGsd-087
8/11/96
0.0-20FT

WBGsd-088
8/11/96
0.0 -1.0 FTF

WBGad-038%
8/11/96
0.0-1.0 FT

WBGsd-090
8/11/96
0.0-1.0FT
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Medla: Sediment
Semi-Volatile Organics
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene

.1,3-Dichtorobenzene

1,4-Dichlorobenzene
2,2"-oxybis (1-chloropropane)
2,4,5-Trichlotophenol
2,4,6-Trichlorophenot
2,4-Dichlorophenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chiorophenol
2-Methyinaphthalene
2-Methylphenol
2-Nitreaniline
2-Nitrophenot
3,3"-Dichlorebenzidine
3-Nitroaniline
4,6-Dinitro-0-Cresol
4-Bromophenyl-pheny| Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphencl
Acenaphthene
Acenaphthylene

Anthracene
Benzo{a)anthracene
Benzo(a)pyrene
Benzo{b)fluoranthene
Benzo(g h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane

Station
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
VG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UOKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/IKG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)'

WRBGsd-078
8/11/96
0.0-15FT

WBGsd-079
8/11/96
0.0-2.0FT

WBGsd-080
8/11/96
0.0-2.0FT

Result  Qual
330U
330U
30U
330U
330U
800U
3300
330U
330U
800 UJ
3oV
3oy
330U
330U
300 U
330U
800 U
800 U
330U
330U
330U
330 U
330U
200 1
800 U
330U
330U
330U
330U
330U
330U
3300
330U
330U
3300

WBGsd-081
8/11/96
00-15FT

WBGsd-082
8/11/96
0.0-20FT

WBGsd-083
8/11/96
00-20FT

Result  Qual
BoU
330U
30U
30u
BoU
s10U
330U
330U
330U
g10 LJ
330U
BOU
30U
330U
810 U
330U
slouU
810U
30U
330U
IOV
3300
J3oU
810U
810U
330U
330U
3300
330U
330U
330U
330U
30U
330U
330U

WBGsd-084
8/11/96
06-18FT

WEBGsd-085
8/11/96
0.0-20FT
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Media: Sediment
Semi-Volatile Organics

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene

. 1,3-Dichlorobenzene

1,4-Dichlorobenzene
2,2"-oxybis (1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorephenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3"-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-o-Cresol
4-Bromophenyl-phenyl Ether
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
4-chloro-3-methylphenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane

Station
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

" DUIU-vaD
8/11/96
0.0-2.0FT

WDBLSA-Us /v

8/11/96
0.0-20FT

WpLGsa-usy -
8/11/%6
0.0-1.0FT

WHGSS-USY
8/11/96
0.0-148FT

¥ BUsd-usy
8/11/96
0.0-1.0FT
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Media: Sediment
Semid-Volatile Organics
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzyl Phthalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octyl Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyl Phihalate
Dimethyl Plithalate
Flworanthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlerocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorene
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

Station
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UGKG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4,17, Winklepeck Burning Grounds (continued)

WBGsd-078 WBGsd-079 WBGad-080 WBGsd-081 WBGsd-082
8/11/96 8/11/96 8/11/96 8/11/96 8/11/96
0.0-15FT 0.0-20FT  00-20FT 00-1.5FT 0.0-20FT

Result  Qual
330U
330U
30U
330U
J3ou
330U
330U
330U
30U
330U
330U
330U
330U
330U
3300
330U
330U
330U
330U
v
j3ou
30U
800 U
330v
jseu
330U

\WBGsd-083
8/11196
0.0-20FT

Result Qual
3300
30U
30U
330 U
330U
330U
330U
330U
3300
330U
30U
30U
3300
30U
3300
330 UJ
330U
33U
330U
330U
330U
330U
g810 UJ
v
330
330U

WBGsd-084
8/11/96
00-1.8FT

WBGsd-085
8/11/96
0.0-2.0FT
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Media: Sediment
Semi-Volatile Organics
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butyl Benzy! Phthalate
Carbazole

Chrysene

Di-n-butyl Phthalate
Di-n-octy] Phthalate
Dibenzo(a,h)anthracene
Dibenzofuran

Diethyl Phthalate
Dimethyl Phthalate
Fluoranthene

Fluorene
Hexachforobenzene
Hexachlorobutadiene
Hexachlorecyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine
Naphthalene
Pentachilorophenol
Phenanthreng

Phenol

Pyrene

Statlon
Date Collected
Depth

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/RG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/XG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd-086 WBGsd-087 WBGsd-088 WBGsd-089 WBGsd-090
8/11/96 8/11/96 8/11/96 8/11/96 8/11/96
G.0-2.0FT 0.0-2.GFT 0.0-1.0FT 0.0-10FT 0.0-1.0FT
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Media: Sediment
Pesticides and/or FCBs
4,4-DDD

4,4-DDE

.4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan |
Endosulfan I1
Endosulfan Sulfate
Eadrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station
Date Collected
Depth

Uniis
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd-078
8/11/96
0.0-1.5FT

WBGsd-079
8/11/96
0.0-2.0FT

WBGsd-080
8/11/96
0.0-2.0FT

Result Qual
25U
25U
25U)
13U
1.3
13U
33U
330
33u
Bvu
Bu
67U
67U
13U
13u
250
13U
250
25U
25Ul
25U
2.5U)
1.3U)
13U
13U
13U
1301
83U

WBGsd-081
8/11/96
0.0-1.5FT

\WBGsd-082
8/11/96
00-2.0FT

WBGsd-083
8/11/96
0.0-20FT

Result Qual
25U
25U
25U
130
13Ul
13U
330
3Bu
33U
33y
33U
68U
68U
13U
13U
25U
13U
25U)
25U
25U
25U
25U
i3
L3 U
1.3
130
134
84 U

WBGsd-084
8/11/96
0.0.1L8FT

WBGsd-035
8/11/96
0.0 - 2.0 FT
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Medla: Sediment
Pesticides and/or PCRBs
4,4-DDD

4,4-DDE

-4,4-DDT

Aldrin

Alpha Chlordane
Alpha-BHC
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan |
Endosulfan 11
Endosulfan Sulfate
Endrin

Endrin Aldehyde
Endrin Ketone
Gamma Chlordane
Gamma-BHC (Lindane)
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Station
Date Collected
Depth

Unlits
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd-086
8/11/96
6.0-20FT

WBGsd-087
8/11/96
0.0-2.0FT

VWBGsd-088
8/11/96
0.0-1.0FT

WBGsd-089
8/11/96
0.0-10FT

WBGsd-099
8/11/96
06-10FT
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Media: Sediment
Miscellaneous
Cyanide

Organic Carbon

Explosives
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene
HMX

Nitrobenzene

RDX

Tetryl

Station
Date Collected
Depth

Units
MG/KG
MG/KG

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd-078
8/11/96
08-1.5FT

Result Qual Result

12300 =

\WBGsd-079 WBGsd-080
8/11/96 8/11/96
0.0-2.0FT 00-20FT
Qual Result Qual
01U

15700 =

Result Qual Result Qual Result

250U
250U
360
2500
260U
250U
250U
250U
2000U
260U
1000 U
650U

250U
250U
970 =
250U
260 U
250 U
00U
250U
000U
260 U
1000 U
650 U

250U
50U
250 U
50U
260U
250 U
250U
250 U
2000 U
260 U
1000 U
650 U

Qual

WBGsd-081
8/11/96
0.0-15FT

Result  Qual

8160 =

Result Qual
250U
250 U
42071
250U
260U
250U
250 U
250U

2000 U
260 U
1000 U
650 U

WBGsd-082
8/11/96
0.0-2.0FT

Remult  Qual

2420 =

Result Qual
2500
2500
250U
250U
260U
250U
250U
250U

20000
260 U
1000 U
650U

WBGsd-083
8/11/96
0.0-20FT

Result Qual
0117
2270 =

Result Qual
2500
50U
250U
250U
260 U
50U
250U
250U

2000 U
260U
1000 U
650 U

WBGsd-084
8/11/%6
00-18FT

Result  Qual

5950 =

Result Qual
250U
250U
250U
250 U
260 U
250U
250U
250U

2000 U
260 U
1000 U
650 U

WBGsd-085
8/11/96
040-2.0FT

Result  Qual

16200 -

Result Qual
250U
250U
2500
250 U
260 U
250U
250U
500

2000 U
260U
1000 U
650U

uonp3ysasuy wipaway I asoyd dVVAY
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Media: Sediment
Misceltaneous
Cyanide

Organic Carbon

Explosives
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Nitroioluene
HMX

Nitrobenzene

RDX

Tetrvl

Statlon
Date Collected
Depth

Units
MG/KG
MG/KG

Units
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG
UG/KG

Table 4.17. Winklepeck Burning Grounds (continued)

WBGsd

-086

B8/11/96

00-2.0

Resulé

7380 =

Result
250U
250 U
250U
250U
260U
250U
250U
250 U

2000 U
060U
1000 U
650 U

FT

Qual

Qual

WBGsd-087
§/11/96
0.0-20FT

Result Qual

2240 =

Result Qual
250U
250U
250 U
250U
260 U
250U
250U
250 U

2000 U
60U
000U
650 U

WBGsd-088
8/11/96
00-1.0FT

WBGsd-089
8/11/96
0.0-1.0FT

Resnit Qual Result

25800 =

5960 =

Result Qual Result

250U
250U
250U
250U
260 U
250U
250U
50U
20000
60U
1000 U
650U

250U
250U
250U
50U
260U
250U
250U
250U
2000 U
260 U
1000 U
650 U

WBGsd-090
8/11/96
0.0-1.0FT

Result Qual

13000 =

Result Qual
250U
250U
2500
250U
260U
250U
250U
250 U

2000 U
260U
1000 U
650 U

uoyp3ysasu] [ipawdy [ 3svyd JYVAY
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DEPARTMENT OF THE ARMY

COLD REGIONS RESEARCH AND ENGINEERING LABORATORY, CORPS OF ENGINEERS
HANOVER, NEW HAMPSHIRE 03755-1290

CECRL-GL 20 October 1997

MEMORANDUM THRU District Engineer, U.S. Army Corps of Engineers,
Louisville District, ATTN: CELRL-ED-GE/
Environmental Engr. Section, John lent,
Post Office Box 59
Louisville, KY 40201

SUBTECT: Soil Sample Analysis

1. Attached are the analytical results for soil samples collected at Ravenna AAP in
July 1997, These samples were analyzed using two on-site metheds for TNT and
RDX as well as SW846 method 8330. Sample numbers in the Tables of Data for
Winkicpeck Burning Ground Pads 67 and 37, and Load Lines 1 and 12 are keyed to
the Maps enclosed. Also included in the Tables of Data are the results of metals
analysis for Pb, Cd, As and Be,

2. We are in the process of thoroughly analyzing this data. Qur analysis to date
indicates that the numerical results from the on-site TNT test correlate very well
with TNT results from SW846 Method 8330. This is good news, demonstrating that
you can use this test with confidence in upcoming site characterization activities to
be conducted by SAIC. The situation is quite different for the on-site RDX results
where the currelation between the numerical results from the on-site method and
Mcthod 8330 is only fair. We are attempting to determine the cause of the poorer
results for the RDX test at Ravenna; this situation has not accurred elsewhere. Even
though the numerical agreement was not as good as we would like, the RDX field
test did pinpoint areas of high RDX concentration. In only one case was a false
negative result found, and that was where Method 8330 indicated the RDX
concentration to be about 30 mg/kg.

3. 1 have also enclosed a copy of CRREL Special Report 96-9 with this letter. This
report documents some statistical analysis we did for Corps HTRW Center of
Expertise at the Omaha District. In particular, there is a discussion of the on pages
15-17 of the degree of agreement of explosives data from split soil samples analyzed
in different laboratories using SW846 Method 8330. I feel that it is useful to compare
the agreement we found for the on-site and Method 8330 results for TNT at

Ravenna with that found for split samples analyzed using the same method at two
different laboratories.

TUNR Prruma on Placycied Fom v e e
9-A3~TT3D 8815 @8S 208 XVJ CC:60 NOK Z16-01/T1



CECRL-GL
SUBJECT: Soil Sample Analysis

4. Once our analysis of these results is complete, I will prepare a letter report to you
discussing our conclusions relative to the usability of the on-site methods for site
characterization at Ravenna. In addition, I will provide an analysis of the utility of
compositing, for the preparation of representative samples. Clearly the lack of good
representative samples has been the rule rather than the exception for explosives
site characterization activities in the past. If you wish, I will present these results to
the work group at Ravenna so that any questions regarding these results can be
answered.

5. 1 have enjoyed my association with you and the work group, particularly Eileen

Mohr at the Ohio EPA. 1 hope this information proves useful to you as you plan
and conduct characterization at the Ravenna AAP site.

T Xt

Copies Furnished: THOMAS F. JENKINS
Reascarch Chernist
Eileen Mohr, Ohio EPA Geological Scicnces Division

Bob Whelove, 10C
Martin Stutz, AEC

00 ~{13- N
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CELRL-ED-G

502 582 5188

11/10/97__MON 09:34 FAX

ANALYTICAL RESULTS FOR SOILS SAMPLED AT RAVENNA AAP - JULY 197

B l I |
WINKLEPECK BURNING GROUND PAD 67 ]
TMETHOD 8330 RE RESULTS ) ] Iﬁ CO.ORIMETRIC
B ] (mghkg) | B ONSITE ANALYSIS
| N T e
Sample # HMX | RDX TNB DNT  '2-Am-DNTI4-Am-DNT|  TNT ‘NT { RDX
67-1(0-6) - 09 25 196 | <& | 49 | 61 54 | 60 <1
Hé?-z (0-6) 08 0.5 <d -<d <d <d 2.2 W < <1
67-3 (0-6) 6.5 13.4 327 <d 3.5 55 | 5.8 1B | 75
B7-4 (0-6) 7.5 986 60.3 <d 93 11.9 | 35.9 4.7 54
67-comp 14 34 53 | _ 257 | <« [ 4 53 ) 108 e 17
87-5 (0-6) 0.1 04 | «d | '« y e« | 37 | 53 p o a__
67.6 (0.6) 2 U T N O - 00 K PO I I O
67-7 (0-6) _<d <d_ <4 < =d 153 06 < L
67-8 (0-6) <d <d L. «d _} 02 0.5 1.1 1 L
67-comp 5-8 <d 0.2 <d «d | 01 ) 12 0.6 < 145
67- (0-6) e« | 03 | e f e« ] d | <d | 02 N <1
67-10 (0-6) <d <d «d «d | <d <d l 0.1 <1 <1
67-11(0-6) 04 | 02 | <d |\ <d | 02 | 16 : A7 | < 4 <l
74206 | 03 1 01 | «d [ <d 4 01 [ 33 | 04 | 9 | _ < _
67-comp 8-12 02 01} 02 _«d 0.1 05 | 05 | <« | _ <1 |
e713(06) | <4 | <o | <d | <4 | =d < | 03 3 10
67-14 {0-6) 03 | 01 | «d | 04 | 08 | 05 ) <t | 32
67-15¢0-6) | 03 | 02 <d _<d 02 ;08 | <«d ) <1 | <t
67—16(0-6) ) r_‘_ <d <d <d <d 03 J BRE: <d f_:f;#“_'-ﬂf_q
67-1 comp13-16 <d | .=« _| <d <d 0.1 1.0 o5 4 < 1 <1
o783 08 | aav [TE [ s [ <d | 74 [ 525 | T42100 § 0 | 01
O 54|~ 28 | sy | ed | _<d |« | zee0 |0 | 7577
67.81(6 2 dup | 84 | 28BS | a3e | <d | 44 T} '28 | 3000 | 0 | 70
67-S1 (12-18) 40 | 82 22 | =4 | 04 1 < | 158 } 22 , 21 _
67.82(06) | 108 , 386 161 2 U 205 7 473 | 5 | 1 | 256

Point of Contact: Thomas F. Jenkins, CRREL, 603-646-4385
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CELRL-ED-G

5 FAX 502 532 5188

1171697 MON 08:3

ANALYTICAL RESULTS FOR SOILS SAMPLED AT RAVENNA AAP - JULY 1997

1

WINKLEPECK BURNING GROUND - PAD 67 (Continued) 1
METHOD 8330 RESULTS _ couammsmc
(mg/kg) ) | _ ON-SIT: A@Ag_{sns
I N R R lng,f!tg
Sample # HMX RDX TNB DNT ,2-Am-DNT:4-Am-DNT| TNT TNT
67-52 (6-12) 292 | 1650 808 | < | 98 | 159 123 149 o
67-S2 (12-18) 34 9.4 7.1 ‘«d | 086 1.2
87-7TMS 0.3 0.2 03 | <4 : oa
SAMPLING WHEEL TO ASSESS SHORT-RANGE HETEROGENEITY iIN WINKLEPECK BURNING GR(UND F/D 67
] METHOD 8330 RESULTS o _ CO.ORINERIC
(mghkg) I ‘ ON-SIE ANALISIS
L A U A S gfky
Sample # HMX RDX TNB DNT ~ [2-Am-DNT{4-Am-DNT] _TNT RX
Wheel Position Within Pad 87] _ - o I
1a 4.0 7.1 14 03 46 76 136 16.5 15
1b 3.9 5.0 1.4 18 | 48 N2 177 | 195 | B
2a o | 193 | 09 | 218 | 492 | 224 | 30 | s | 92
2b 6.1 16.3 832 | 38 | 160 | 192 4060 F 680 | 186
3a 75 96 60 | 09 94 | 120 | 462 82.1 4
) 7.5 9.6 60.3 «d <d < 35.9 g4 | (2
4a s | 89 | 127 | 08 | 24 | 154 | a9 | o |
4b 10.7 8.2 97 0.6 10.0 124 120 | 13 i5
5a s | 8 | 55 | 11 | 100 | 0 eso | 71 0
5b w4 | 81 ] 53 14t 95 | 186 | 515 § 961 |, B
6a 05 ) 78 70 3 44 70 ) 182 190 473 0__
6b _ 122 02 | 75 194 228 | 232 } 207 | 28 | 28
7a 65 | 133 | 33 | 02 : 36 | 54 15 fos v i
7b ] 65 [ 134 g 37 § «d ) d | 58 | o) [ 6
compa(i-1) | .73 8.7 231 1 15| 102 | 230 [ 403 | 149 | 47
comp b (1-7) 81 'l 83 | 150 | 08 ) 108 ; 324 j 298 { 84 o &3
comp ¢ (1=7) 84 | 1141 189 1.3 120 | 206 ! 1028 | 100 | 43

Point

of Contact: Thomas F. Jenkins, CRREL, 603-646-4385
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CELRL-ED-G

MON 09:36 FAX 502 587 5185

11/10+,97

ANALYTICAL RESULTS FOR S0ILS SAMPIED AT FAVENNA AAP - JULY 1917

IWINKLEPECK BURNING GRIUND ~PAD 67 | | | 1) |

| Hwmx ' RDK e ONT  12-imDN"j«-Am-DNT:  TNT _|
SAICDATA | 2000 10000 [ 4% | <d | <d ., <d_ ‘ 3000
AEHA-1(0-6) | 886 2076 | « | «d | <d | «d | 151 | |
AEHA-1(6-18) | 218 . 124 | o | <« | <« | <d 31.2 o
AEHA-2(06) | 22 | 24 | < | «d < 4} <d J_@-?, R SR
AEHA -2 (6-18) 33 23 )4 _____fd_____li_fé., .o ‘ <d _

Point of Contact: Thomas F Jenkins, CRREL 603-646-4385



S

Ea ANALYTICAL RESULTS FOR SOILS SAMPLED AT RAVENNA AAP - JULY 1997
'WINKLEPECK BURNING 5ROUND - PAD 37 i ; ; j |
T |METHOD 8330 RESULTS | , COLOR}@_EIRIC
, (mgkg) | _ | o ON-SITE ANALYSIS
| oo b (mghkg)
Sample # HX RDX TNE | DNT ?2-Am DNTM Am-DNT| TNT If TNT RDX
37-1(0-6) « 238 04 | 02 i 06 ; « [ 28 <1 l 5.3
37-2 (0-6) & 0.3 <d 04 | <d ; < | Ot <1 | 140
37-3 (0-6) B <d 02 <d ) 05 | «d i _<d . 0.3 t 256 ! 5_._7_ .
37-4 (0-6) «d 02 «d | 05 | < <d ot ) 23 | 18
37-comp 1-4 4 | 10 | <& | 04 | 02 | <d 1.0 ﬁ 24 ) 93
37-5 (0-6) M 5 « | 07 | <d | <d | 12 14 | 49
o [|37.5(06)dwp | <« | <d | <« | <«d | «d | < | <« } 15 32
&8 37606 | 08 « 1Te9 |02 65 ! en | o<« 1 46
3 |37-7(0-8) < «d | <d | _ 01 | < | <d 03 | <« | 14
5 {37-8(0-6) < 01 | <«d | < _: <«d | <« | 05 <1 11
37-comp 5-8 o 0.7 <d ) 07 , <« | <d | 03 3 R R P
37-9 (0-6) «d «d | < 0.1 05 «d | o2 <t | 26 ~
37'10(0'6) ) < 0,'1 . <d <g_ — <d . _Eq i 0"'_3 ?:0 ] ‘:‘!.,,,
o 37-11(0-6) « 03 | <d ¢ 05 | 04 ) 05 ° 02 (| 20 <1
2 |37-12(06) < )< | fd | d ] <d | o«d } <t | <
o  137-92(06)dup | @ | <@ | @ | <«d | <« | «d § <d p <1 - <1
8 lazcompsaz | 4 [ 01 | <d (01 [ 04 | @2 1 03 F < | <1
g lsoe) | A | <d 1T o<d T <d i <d oy o<d D1} <1 <
< lra@e | @ ) 04T [ dl 01 1 <d | <«d ) 09 <A g
S lzase) | ¢ j 30 [ «d [ 03 1 <0, xd b4} <1 ] T8
= 37-16 (0-6) o | 404 | <d | 07 | <d | <d ‘ 11 23 ) 80
& l37comp136 | 38 | 84 | <d |02 |1 04 | <& | 05 } i1 i 214
g 37-4compnear { 23 4§ 16 | <d 04 | <d | < | 09 } 10 | 40
= 37.1 compfar | 32 0.1 <d 03 | <«d < | 032 1.0 18

111097

Point of Contact: ThorisF. Jenkins, CRREL, 603-646-4385 3
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CELRL-ED-G

_11/10/87_ MON 09:37 FAX 502 582 5168

ANALYTICAL RESULTS FOR SOILS SAMPLED AT RAVENNA AAP - JULY 1997

ANALYSES OF SOIL SAMPLES FROM LOAD LINE 12 ! | |

| |METHOD! 8330RESULTS | | .. COLORIMETRIC
" {mg/ka)_ _[:,,,,____ N [ o Q_N-SITE ANALYSIS)|

Sample # T HMX RDX INB | DNT
12-1 (0-6) 29.2 260 706 | _ <«d l ’
12-1(6-12) 29 182 241 | <d |
1221012219 | 21 | 82 79 | = |
12-1 (18-24) 1 35 __| 218 | 24 | <d |
12-1 (24-30) 08 | 58 ) <d_ «d_ | 44
12-1(30-37) 274 | 199 | 222 a1 9
121(37-45) | 07 | M2 1 <«d | <4 |
12-2 (0-6} | 235 | 188 175 | «d 1
12-3 (0-6) 15 | 86 | <d | d 1
12-4 (0-6) |1 385 3970 | 952 | <4 |
12-5 (0-6) to23 | 04 I I T B
12-5 (6-12) o8 | 22 33 | <d | _°®
i2.5 (1218 | 10 1. 37 | 84 | < | 1
12.5 (18-27) 05t 08 63 | = 1 ..
12.5 (27-35) 02 03 | 01 <@ | :
12-5 (35-45) 03 02 | <d | _<d | <0 |
12-6 (0-6) | "oz | 02 |} =<4 “‘f =d_} <
122706 | 123 | 135 | 224 . <d |
i2goe | .06 | 08 | «d_ | __=<d_|
12-9 (0-6} | «d | 305 1} «d | «d
1210(06) | <o | <d | <« ) <d
12-1 comp 1.4.7 147 1600 184 <d

Point of Contact: Thomas F. Jenkins, CRREL, 603-646-4385
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CELRL-ED-G

T FAX 502 582 5188

11/10/97_ MON 08:3

ANALYTICAL RESULTS FOR SOILS SAMPLED AT RAVENNA AP . JULY 195/

ANALYSES OF SOIL SAMPLES FROMLOADLINE1 | | T
— - R
METHOD 833(RESULTS ; COLORIMETRIC
(mahd) 1 ONSITE ANALYSS
.. R SN SR _(mghkgi
Sample # HMX RODX TNB INT  |2.Am-DNT/4-Am-DNT| TNT TNT RDX
LL1-1 (0-6) 0.1 0.1 <d 05 14 <d - 08 4 L
LL1-2 (0-6) <d <d <d «d 0.1 <d_ D1 S Y
LL1-2 (6-12) <d «d | <«d | <« | <d . =« g 02 R S
LLY-2 (12-18) <d «d | 01 | d } <« | 01 03 “ S
L11-3 (0-6) @ | <d | < |03 o7 1702 05 gt ) <)
LL1-3 (6-12) <d <d <d <d o T < o ¥ B

Point of Contact: Thomas F. Jenkins, CRREL, 603-64643185
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CRTRI -FNH-f

MON NQ*38 FAY RN? RK? E1RS8

it/mnsa7

ANALYTICAL RESULTS FORSOILS SAMPLED AT RAVENNA AAP - JULY 1997

ARALYSES OF SOIL SAMPLES FROMLOADLNEZ . . [ |
| { 3 ;

METHOD 3330 RESULTS ﬁ COLCRIMETRIC
{nghkg) : - ON-S!TE ANALYSIS

| R T N T img/kg)

Sample # HMX RDX TNB DNT~ 12-Am-ONT{4-Am-DNT|__ TNT TNT | RDX

i :
LL2 $S14 (0-6) - ST L § o e0 | 184C0 _
125514 (0-6) duf 40278 | 8648 | 174 658 | 794 !__,__SE,,. i 1451 [ 1700 | 32300
125514 (surface; 43 1936 59 | 35 | 60 | <d 56.0 127 113)
vader building)l B l <d

Pyint of Contact: Thomas F. Jenkins. CRREL, {03-645-438%
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CELRL-ED-G

FaX 502 582 5188

11/10,97 MON 09:38

ANALYTICAL ARESULTS FOR SOIL SAMPLED AT RATENNA AAP - JULY 1897

WINKLEPECK BURNING GROUND - PAD 1l ] ]

Metals Analysis - Ato Atomic Absnrphon {Method 3050A)
Sample # Depth [ Pb 6 | As Be
T inches | mg/ky | mg/kg :_ mglkg . malkg
tocalian S SRS AU (USRI SRS
87-1 - 0-6 238 0.652 | 10.6 | 0.795
67-2 0-6 | 523 ; 0485 | 1.9 | 0.972
67-3 0-6 261 1.46 | 820 0.443
87-4 i y_ o8 | 172 PJ.Q‘I i 100 _0.547
87-5 ) 06 | 480 | 183 | 101 | 0.804
676 “ e [ T77aT) set | 0s | o740
67-7 (o Y ear | pand 17135 | 0.820
67-8 0-6 | 92z 256 (152 | 0.838
87-9 _{. 06 4).i 1.57 1 7.7 .0.668
67-10 0-6 265 7.97 13.1 0.623
67-11 0-6 19¢ 3.05 14.4 0.504
87-12 0-6 | 654 0.865 8.82 1.200
§7-13 0-6 83 0.308 13.0 0.581
67-14 0-6 17%¢ D.381 . 38.1 0.619
87-15 0-6 71} 3.67 10.6 1.610
§7-16 0-6 18 2.19 9.96 1.500
Compg7 1-4 0-6 15 1.22 12.9 0.833
Comp67_ 5-8_ 0-6 637 2.05 12.4 0.714
Compe? 9121 0-6 | 86 1.30 14.2 0.603
Comp67 13-16 _ 0-6 133 0.772 12.2 1.000
67-S1_ 0-6 15} 1.03 9.80 0.788
87-S1 6-12 | 3¢2 0.574¢ 15.0 0.541
67-8t 12-18 | 13! 0.024 9.70 | 0.436
67-S2_ 0-6 Al 0.920 856 | 08669
67-52 8-12 512 1.22 10.4 0.660
87-S2 - 12.18 1 488 0,041 10.7 ! 0.512

Point of Conlact: Thomas F. Jenkins, CRREL, 603-646-4385
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CELRL-ED-G

138 FAX 502 552 5188

11-106,/97_ MON 08

ANALYTICAL RESULTS FOR SOIL SAMPLED AT BAVENNA AAP - JULY 1997

e ————

SAMPLING WHEEL TO ASSESS SHORT—RA?_GE HETEROGENEITY
KLEPECK BURNING GROUND PAD 67

I

Metals An_alysis Atomtc Ab:ggl;ptlon !ﬂethod 3050A|
B
Sample # | Depth | Pb | ©Cd | As ° Be
Wheel Position Within Pad 67 i mg/kg | mo/kg | mgikg | mprkg
o E Inches i | i
1a | 06 | 154 - 2.23 107 | 0.538
b i AL 144 2.47 1.2 . 0502
o8 | ;08 I 375 2.35 t0.1 . 0.537
2b o6 L 124 2.55 114 | 0.550
1a . 0.8 172 1.9 9.53 | 0547
3 P06 161 2.04 8.76 0.623
40 L 0-6 151 1.56 9.53 0.524
4b i 0-8 138 1.52 8.73 0.548
5a | o6 165 1.90 7.29 0.471
56 . 0-B 178 2.08 11.7 0.490
\6a | 06 169 2.18 121 | 0.565
b . 0-8 113 2.03 8.39 0.593
7a | o6 261 1.46 8.20 0.443
7b ) 0-6 298 1.56 9.37 0.650
comp a (1-7), 0-6 188 204 | 103 | 0533
comp b {1-7) | 0-6 155 2.07 | 122 ! 0548
comp ¢ {1-7) | 06 i 35 2.17 118 | 0603
comp d {1-7}) { ! 0-B | 173 1.97 120 | 0.488
comp & {1-7} . 0-6 @ 181 223 960 | 0.537
comp 1 (1-7) ! S0 1217 226 [ 127, o647
comp g (1-7) | L 06 | 172 | 234 . 106 i 0.500
K} = 6-12 | 460 . 494 ! 141 | ©.517
3 ‘ 1218 . S46 ' 120 . 150 ' 0.731

Poim of Comtact: Thomas F. Jenking, CRREL, 603-646-4385
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CELRL-ED-G

11/10/97 MON_09:38 FAX 502 582 5168

le 100 ft
I
]
@ 67-9 ®67-7
® ®
67-10 67-8
67-11 67-5
® ®
67-12 ® 676 ®
SAIC Sampli oot
A ampling
N5 ®6 67-3 Point
®67-13 @ & D7)
67-14 67-4
(3)
67-15 67-1
® 67-52 —% ®
67-16 @ Unvigr;ee;aled gD
. B

Locations for soil samples at Ravenna AAP,

Winklepeck Buming Grounds Pad 67.

T1J-55
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CELRL-ED-G

11-10/87 MON 09:40 FAX 502 582 5168

76
SAIC sl |/ & Sasrr? '%1
Samplin - g o S ot
ampling o 37.5 o omn
Point £ £ d
€ 5 37-4
o o ®
®
/373
Ve
w72 | ¥

-®
I S

SAIC Sampling Point

. , . 1458
Locations for soi! samples at Ravenna AAP, Winklg:ck Burning Gounds Pad 37.
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CELRL-ED-G

11/10/97 MON 09:40 FAX 502 582 5168

Air Filter
Shelter | || 1255-004 Evildirg 904

LL1255-046

/

fe—"— /\ /’\\ 12—4i‘ﬂ4//\

» * 8@ e el - < — - < -~
'i L8 i e, SO ®—LL1255-045
W:zsh —  t2-5* Ll
Weer | v *
Lire
12-1,2,3 ,
12-4,5,6 3 Separated by 2feet L} L1256-010
12-7,8,9
GAC
Unit

Locations for soil amples at Raverna AAP,Loid Lire12.

1.-60
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e

LL1-1 2 {t from culvert
LL1-2 20 ft. from culvert
LL1-3 75 ft. from culvert

Locations for soi} samples at Ravenna AAP, Load Line 1.

Melit Pour
Building

TJ-59



USACHREL - Marianpe E. Walsh /| 503-646-4785 o 11/197 &2.37 P M1f2
: DATE: Friday, November 7, 1937 M E M 0
;. TO: John Jert, Louisville District ! Here 15 & draft letter, Tom would ke to :
] i 1 send this lettar by mail to you with copies
FAX: 502 582-5168 : i to Bob Whaiove, Eileen Mohr, ard John
i i Cicero. If you want any changes [n the :
H : wlim, wwtdawl Turo wieMuinday. Maiiaivm
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Draft Memorandum for: john Jent

Subject: Use of Colorimetric RDX Field Test at RAAP

1. In july 1997, soils from RAAP were analyzed by fivld colorimctric and
laboratory methods to determine the presence of explosives-residues. The

rosnlts of these analyses showed that the field estimates of TNT

FONQUIMERBNANY were i good asrasmeoent with Aetimales obtained by laborator
analyses. However, the field estimates of RDX sliswea poor t:uu,::a\.;-;-n w.-n-:."

laboratory results. We have reanalyzed some of these soils and the results of
these analyses are attached

2. We have identified the following limitations to the use of the Colorimetric
RDX Field Test at RAAP:

A. Some soil extracts from RAAP yielded a canary yellow color
following the RDX colorimetric test. The source of this color is
unknown. This background color can mask the pink color that forms
from RDX when RDX concentrations are low.

B. The presence of nitrate in soil will yield a positive interference for
RDX.

C. High concentrations of TNT rclative to RDX will result in low
concentration estimates of RDX by the ficld method

D. One soil (Sample 37-16 (0-6)) tested by the RDX test yielded a very
low estimate of RDX compared to the HPLC analysis. A matrix spike of
this s0il showed poor recovery.

3. Based on thesc limitations, we recomimended the following approach for
RAAP if the objective is to screen for explosives-residues in soil:

A. Perform TNT Field Colorimetric Test first.
a. If the test ie pnsitive tor TNT, the soll is contaminated so the RDX
test i1s not necessary.
b. If the test is negative for TNT, perform the RDX test. To avoid
positive interference from nitrate and nitrite, use the anion
exchange cartridges as described in the method to remove these
aruons from the acetone extract.
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" B-The RDX test should be considered positive if a pinkish color forms.
1f no color forms, the test is negative. If a bright yellow color forms. the
results are ambiguous and should be confirmed by laboratory analyses.

C. Quality control should include matrix spike recovery tests to idenuly
tne presence of nugative interfarances  We recommend using
composite soil samples for these tests.

4. Another option may be to consider the use of the DTech RDX test at RAAP.
Quantitative rosults with thie test arc often only marginal, but if the test 10
only being conducted to choose samples for lab analysis, it may be adequate.

We had five DTech kits available at CRREL and ran the five samples
indicated in the attached data table. The DTech test appeared to give
acceptable results for these five soifs. If you would like us to pursue this
oplion, we can discuss how to accomplish a more extensive comparison.
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John Jent
CELRL-ED-GE

PO Box 59
Louisvilie, KY 40201

Re: Analysis of Pb, Cd, As, and Be in soil samples collected on burn pad #67.

Enciosed are results obtained for the various soil samples obtained by
Dr. Tom Jenkins et al., at RVAAP-05, during their recent site visit. These
analyses were performed on approximately 2 grams of air dried soil, taken
directly from the hags ana bomies thal iave been prooace by the CRRFI
sampling team. As with those samples prepared for munitions analysis, a
conscious effort was made to only remove)f the fines (< 1 mm) for extraction.
For the metat determinations, all of the Ravenna samples and NIST reference
materials were axtracted on a hot plate using a combination of HND, and
hydrogan percxide as described in Method 3080A, of the SW-B46.

All analyses were performed by Graphite Fumace Atomic Absorption,
using Zewman background correction  |infortunately, we did not have a
reference material that included a certified or even a qualified value for Be, thus,
the determination of this metal was performed without any form of quality
assurance/quality control. As a check of the efficiency of the extraction process
sainples repreacntative of each rjuadrant wero re-extracted aher tha initial hot
plate procedure (Method 3050), by using Method 3051, a microwave assisted
extraction procedure. This second extraction of the residual soit matrix did not
show any significant (<5%) additional release of any of these four metais.

If for some reason, you would like conformation of any of the values
reported, please let us know. We still have a generous amount of the original
soil samples and | expect we will keep the acid extracts for at least 8 months.

I've enclosed some papers covering some of my work with extraction
procadures and with XRF analysis. A visual inspection of the data dig not find
any correlation between the metals.

Sincerely, ﬂ_ K ,le/w;#

Alan D Hewitt
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Ravenna Army Ammunition Plant [ i ? |
Winklepeck Buming Grounds (RVAAP-05) Bum gad #67 |
Method 305DA - 2 1 of air dried sampie 0 '\ !

! | ;
Sampling | T | _ ‘
location . Dﬁeih Mh;n__ug.gﬁe.q ‘us_i.ls_,uaée;n_
87-1 -‘ . \' 236 0.652 10.6,  0.795
67-2 L ‘Q 6 _52.3 0,465%_ 11.9; 0.972]
67-3 L 0-6 | 261 1,46 8.2, 0.443
67-4 | 0-6 | 1720 1.91] 10 0.547
675 . 06 [ 48| 1.83 10.1]  0.804]
676__ 0B _ [ 774 __ 381 10.6 0.74
67-7 _0:6 23.3, __ 0.404! 18.5 0.829
578 _ | _0-6 | 822 2.5 15.2 0.658
67-9 | _ 06 _ | 417 187 17.7]__ 0.668
B7:10 e e 06 265 5 _7.87. _ 13 3.1, 0.623
711 i __ 06 _ __ 195 _ 305 _ 14 4, _ 0.504
6712 ... ._ __ 06 1 65 _ 0885 88 12
67-13, . _ . . b8 i __ 837, _ 0808 13 __ 0.58¢
67-14 0.6 [ . _176 0341 38 1! __0.618
67-15 o6 718 367 106 _ 1.6
67-16 b 06 | 184 _ 219 986 __ 15
icompe? 1:4 | 0-67 [T e T y22l 26l T 0683
Comp67 58 s 0-6 | 6370 2,08 __ 124 _0.714
Comp6? 9-12 06 | "8ed 13 _ 142 0803
Comp67 13- 1a o6 183 o712 122 4
67-.81 7" o T 4sil _ 103 _ _9.8_ 0788
67-81 _ T 12 362 _ 0.574_ _ 15 _ 0.5a1
67-8% . %218 13 0024 97 _ 0436
67.82 .. 08 ____ 177 082 8.56 _ 0.669
6782 _ _ ____ ___&12 53.2 1.22, 10.4- 0.66]
67-52 12:18 48.8 0.041! 107, 0,512
W11-1A : 66| 154 2,23 107! 0,538
W11-1B ? 066 144 2.47] 11,2, 0.502
W11-2A - _____b-8 i 375 2.35' 10.1: 0.537
w11-28 - 06 124 2,55 1.4 0.55
Wil-aA_ . 08 172, 1.91 9.53 __ 0.547
W11-3B8 0-6 161 2.04 876  0.623
wit-d 6-12 460 4.94 141 0.817
W11-3 1218 54.6 1.2 15 0,731
W11-44 08 151 1.56 9.53 0.524
W11-48 .96 138 1.52 8.73 0.548
W115A 08 185 1.9 7.28 0.471
wiee_ . _ 06 178 208 117 0.8
WiieA 7T TTes_ T 1se _ 218 121 0.56%
W11.68 . -6 113 2.01 B.39 0593
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W11-7TA 0-6 261 .40 8.2 0.448
W11-78 ! 0-6 298, 1.56. 9.37, 0. 65
\W11Samn B 08 ; 188, 2.04 10.3 0.533]
W1iComp B 0-6 ! 155 z.97 3w v.Sa
W11Comp 0-6 ‘ 353 2.17 11.8 0.603
WiiCemp D g-u 1Ty 1.7 T 0 ARA
Wiitomp E 0-C 181! 5 28 9.¢, 0.637
wiiComp + 0-0 a7 2.2n 13,7 0.647
W11Comp G 0-8 172 2.14 10.6' 0.501
1

NiST27A = i 1260 408 118
NIST.27118 -ee ; 1100 38.3 115§ —
NisT27T096 Do dade o an XY U
Mean Recovery o . .._1163 __ 39.03 13_5.:. _———
Cettitied Values _ _ 1154' (31) Lo mu-(q)__ -

— e 41 70 (0.25) i e
Aver. % Recovery B 1005, 02.80%: 10Q ﬁn% .
* No supporting OA data. _ ! ‘
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APPENDIX B

FIELD COLORIMETRIC ANALYTICAL PROCEDURE

98-003P(WPD)/012198



1.0

2.0

3.0

DRAFT

FIELD METHOD FOR THE DETERMINATION

OF 2,4,6-TNT AND RDX IN SOIL

Purpose

This method is applicable for the field or laboratory determination of 2,4,6-TNT and RDX in
soil or sediment samples, employing battery operated equipment.

Method Summary

A 20-gram sample of undried sample is placed in an appropriate size glass bottle and
extracted with 100 mL of acetone. After particulate removal, the absorbance of the acetone
extract is measured at 540 nm to determine inherent background absorbance readings.
Sodium sulfite {Na,S0,) and potassium hydroxide (KOH) are added to an aliquot of the
extract to form a colored TNT complex. After reaction, the colored extract is filtered and the
absorbance is measured at 540 nm for TNT. The initial background absorbance reading is
doubled and subtracted from the final complexed sample reading to obtain a value which is
proportional to the concentration of 2,4,6-TNT in the original sample.

For RDX, a 10-mL aliquot of extract is passed through an Alumina-A strong anion exchange
cartridge at approximately 5 mL/min to remove any nitrate ion present in the extract. A 5-mL
aliquot of this treated extract is acidified with 0.5 mL of glacial acetic acid and reeacted with
0.3 g of zinc dust in the barrel of a plastic disposable syringe fitted with a disposable filter
unit. Contact between the extract and zincc should be approximately 15 seconds and not
longer than 30 seconds. The contents of a Hach NitriVer3 (or equivalent) powder pillow are
added and the vial shaken briefly, then allowed to stand for 15 minutes. Once the reaction
is complete, a pink to red color indicates the presence of RDX; absorbance is measured at
507 nm.

The method has been employed over a 2,4,6-TNT concentration range of 1 to 22 ug/g, and
for RDX overarange of ....... Concentrations of analyte greater than this can be determined
through volumetric dilution of the extract prior to addition of reagents for color development.

References

3.1 Jenkins, T.F. (1990), "Development of a simplified Field Method for the Determination
of TNT in Soail", U.S. Cold Regions Research and Engineering Laboratory, Special
Report 90-30.

3.2 Science Applications International Corporation Quality Assurance Program Plan
(SAIC QAPP).

33 Science Applications International Corporation Quality Assurance Administrative
Procedures (SAIC QAAPs).

34 Environmental Compliance Branch Standard Operating Procedures and Quality
Assurance Manual, U.S. EPA, Region IV Environmental Services Division, February,



4.0

3.5

3.6

1991.

Science Applications Intemational Corporation Field Technical Procedure (SAIC TFP)
May 5, 1995.

Jenkins, T. F., and Walsh, M. E. (1897). “Determination of TNT/RDX in Soils Using
Colorimetry,” U.S. Cold Regions Research and Engineering Laboratory.

Responsibilities

4.1

4.2

4.3

4.4

4.5

Group Manager
The SAIC Group Manager is responsible for approving this procedure.
Quality Assurance/Quality Control (QA/QC) Officer

The QA/QC Officer is responsible for approving this procedure and verifying that this
procedure is being implemented.

Health and Safety (H&S) Officer

The H&S Officer is responsible for ensuring that appropriate SAIC and contractual
H&S polices and procedures are in effect and verify enforcement of same by line
management.

Program or Project Manager

The Program or Project Manager is responsible for:

. designating a qualified person to train personnel who will be using this
procedure;

. ensuring that this and all appropriate procedures are followed,;

. the interpretation of these operating instructions; and

. verifying that the appropriate training records are submitted to the Central

Records Facility.
Field Sampling Team Leader

The Field Sampling Team Leader is responsible for:

. assigning field sampling team members to teams,

. coordinating and preparing for field sampling and field analytical activities by
ensuring compliance with the SAP and field procedures (including operating
instruction);

. ensuring that the field sampling team members and the field analysts are

appropriately trained and the training is properly documented; and
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4.6

4.7

. overall management of field activities.

Field Sampling Team Members
The field sampling team members are responsible for:

. assisting the field sampling team leader by selecting locations and intervals
for sampling as identified in the SAP and

. collecting the required field samples, appropriately documenting sample
collection activities, properly labeling samples, and delivering the sample to
the field analysts.

Field Analysts

The field analysts are responsible for:

. implementation of and adherence to this field analytical procedure;

. performing appropriate calibrations;

. analyzing samples;

. performing QC analysis;

v maintaining analytical equipment; and

. documenting information according to the steps define in this procedure.

General Information

5.1

5.2

5.3

5.4

5.5

5.6

Any deviation from this procedure's requirements will be justified to and authorized
by the Project Manager or Program Manager.

Deviations from this procedure's requirements must be sufficiently documented to
allow re-creation of the modified process.

Refer to and implement the site- or project-specific H&S Plan for relevant H&S
requirements.

Refer to and implement the project-specific SAP for relevant sampling and analysis
requirements.

It is SAIC policy to maintain an effective program to control employee exposure to
chemical, radiological, and physical stress which is consistent with U.S. Occupational
Safety and Health Administration (OSHA) established standards and requirements.

Refer to and implement the site- or project-specific Waste Management Plan for
relevant waste and waste disposal requirements.
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5.7

5.8

5.9

5.10

5.11

5.12

SAIC subcontractor personnel who implement this procedure must provide
documented evidence of having been trained in the procedure to the Program
Manager of Project Manager in accordance with subsection 4.5.

Data Quality Objectives (DQOs) for field analyses should be identified in project-
specific documents (WP, SAP, QAPjP). As presented, this procedure provides
appropriate guidance to produce quantitative screening data. QC includes multi-level
calibration, method blank information, and control sample analysis. Duplicate
analytical information is optional.

Sample analytical reports and QC information will be provided to the Sampling Team
Leader daily. In addition, sample results may be requested as determine by the
Sampling Team Leader.

Upon completion of a project, final data packages will be assembled including but not
limited to; analytical results, QC data, calibration information, and a written summary
of each day's activities.

For additional information regarding instrument calibration, adjustment, maintenance,
or replacement components, consult the manufacturer's instruction and operational
manuals.

Sampling equipment needed for the collection of soils and sediments will vary
depending on project requirements and will be identified in the project-specific SAP.

Interferences

6.1

6.2

6.3

6.4

6.5

Several other nitroaromatic compounds have been investigated which develop a
visible color when processed through the procedure at 540 nm; Tetryl (orange), TNB
(red), DNB {purple) and 2,6-DNT {(pink). These compounds, if present, may
contribute to the sample absorbance and be calculated as TNT. In addition the

" compounds 1,3-DNB (purple), TNT (red), TNB (red), Tetryl (orange) and 2,6-DNB

(pinkish-purple) could contribute to the sample absorbance at 570 nm and be
calculated as DNT.

Similar color development was not observed for other nitroaromatics, e.g., RDX,
HMX, nitrobenzene, o-nitrotoluene, m-nitrotoluene, p-nitrotoluene, nitrogtycerine, 4-
amino-2,6-dinitrotoluene or 2-amino-4 6-dinitrotoluene, with the TNT method. These
compounds, if present, would not contribute to the color intensity at 540 nm and at
570 nm.

Humic organic matter in soil is extracted to some degree with the TNT method and
yields a yellow color that becomes darker upon addition of the procedure's reagents.
The contribution of this interference is estimated and accounted for with the
background correction step outlined in this procedure.

Percentage of H,O (ice and water) in soil samples can alter the color development
time. In addition, results should be noted as wet weight.

The Griess Reaction that produces the red azo dye in the RDX determination will also

produce similarly-colored products if HMX, nitroglycerine, nitrocellulose, PETN, or
nitroguanidine are present in the soil.



7.0

8.0

6.6

Humic substances that produce a background yellow color in the acetone extract are
removed when the extract is acidified with acetic acid and filtered prior to RDX
determination. Therefore, there is no requirement to obtain and subtract an initial
absorbance from the final absorbance after color development.

Safety Information

71

7.2

7.3

7.4

7.5

Normal safety precautions associated with laboratory use of a flammable organic
solvent should be employed.

Acetone and acetone soluiions spilled on skin should be rapidly rinsed off with water.

Organic solvents and solvent wastes must be stored separately from strong oxidizers
{e.g., nitric acid) and never mixed with them.

Flammable materiais must be stored in approved containers and locations.

Eye protection must be worn at ail times and by all individuals entering the field
laboratory area.

Instrumentation and Supplies

8.1

8.2

Instrumentation

8.1.1 A field portable, battery operated colorimeter. When a controlled electrical
source is available, a standard colorimeter can be employed (e.g., HACH
DR2010 spectrophotometer or equivalent, bandpass 20 nm).

8.1.2 An electronic balance, to determine sample weights. The balance should be
capable of weighing to the nearest 0.1g or better. When a controlled
electrical source is not available, a battery operated balance or a mechanical
balance can be employed.

Chemicals and Reagents

8.2.1 2,4 6-TNT standard (SARM quality).

8.2.2 RDX standard (SARM quality).

8.2.3 Acetone, commercial grade.

8.2.4 Glacial acetic acid, reagent grade.

8.2.5 Potassium hydroxide, reagent grade pellets.

8.2.6 Sodium sulfite, reagent grade.

8.2.7 Zinc dust, reagent grade.

8.2.8 Clean sand, e.g., an aliquot of sand used in well construction.
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8.2.9 Deionized water.

8.2.10 Hach NitriVer3 powder pillows.

Supplies

8.3.1 125 mL and 30 mL poiypropylene vials.

8.3.2 Volumetric pipettes (0.5 mL, 2.0 mL, 5.0 mL, 10.0 mL, 25.0 mL). Graduated
pipettes. Sizes are recommended, analysts will need to determine what sizes
are most appropriate to address their site application.

8.3.3 50 mL and 100 mL graduated cylinders.

8.3.4 Glass or polypropylene (pp) volumetric flasks (100mL, 250 mL, 500 mL).
Sizes are recommended, analysts will need to determine what sizes are most
appropriate to address their site application.

8.3.5 Disposable vacuum filter units (130mL).

8.3.6 Syringes (Plastipak or equivalent) (20 mL, 50 mL). Sizes are recommended,
analysts will need to determine what sizes are most appropriate to address
their site application.

8.3.7 Gas-tight liquid syringes, 10YL, 100 YL.

8.3.8 Cuvette bottles with caps (25 mL or 10 mL capacity), 25 mm path length.

8.3.9 Spatula and Forceps.

8.3.10 Alumina-A ion exchange cartridges (or equivalent).

8.3.11 Other equipment as deemed necessary or desirable by the analysts (e.g.,
filter pump and tubing).

9.0 Method Calibration

9.1

Standards Preparation

Primary Stock Standard: Solid TNT (SARM grade) and RDX (SARM grade) are dried
to a constant weight and stored in a vacuum desiccator in the dark. Separate
solutions should be prepared for each compound. Approximately 0.1 g is weighed
to the nearest 0.001 g, transferred to a 250 mL volumetric flask and diluted to volume
with acetone. This stock standard is prepared in the laboratory before proceeding
to the field. The TNT andRDX primary stock standards are approximately 400 mg/L.
A liguid standard of 1000 ug/mL or higher could be substituted for dry standards.
Dilution to 400 mg/L would be similar.

Working Stock Standard: These standards are prepared by diluting 25 mL of the
primary stock standards to 250 mL in glass volumetric with acetone reagent. These
stock standards are prepared in the laboratory before proceeding to the field. The
TNT andRDX working stock standards are approximately 40 mg/L.
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Calibration Solutions: Calibration solutions are prepared as described in Table 1.
Glass volumetric pipettes are used to dispense the working stock standard and the
distilled water, and a 100 mL graduated cylinder is used to add the acetone. Each
solution is prepared in a 4 oz glass bottle (30 mL vial), capped and shaken.

Initial Calibration

Establish the zero absorbance setting on the spectrophotometer utilizing pure
acetone reagent and implementing the instrument zeroing procedure as directed by
the manufacturer's instructions.

Approximately 0.5 g of sodium sulfite (added in excess) and two pellets of potassium
hydroxide are added to a 5C mL aliquot of each calibration solution. To determine
the TNT curve each calibration solution is shaken for 3 minutes and then allowed to
stand for 2 minutes. A portion of each solution is then filtered into the
spectrophotometer cuvette and the absorbance is measured at 540 nm, immediately.
The remaining prefilter solution is allowed to set for 30 min. The remainder of each
solution is then filtered into the spectrophotometer cuvette and the absorbance is
measured at 507 nm, immediately. NOTE: Depending on ambient air temperatures,
sample color development may be as short as 2 minutes or as long as 30 minutes
(i.e., in cold weather). The analyst should determine the best waiting period for the
greatest response (i.e., color development) prior to field sample determinations.

Linear Regression: The calibration data can be evaluated by means of a linear
regression calibration. The correlation coefficient (r value) of the standard solution
data should be at ieast 0.992. If the correlation coefficient is less than 0.992,
evaluate the individual data points to determine which standard (s) are in question.
Prepare a new standard, reanalyze and calculate a new correlation coefficient.

Response Factors: Calculate a Response Factor (RF for each of the individual
standard solutions as follows:

RF = standard concentration
standard absorbance

where; RF = the Response Factor for a given standard with units of mg/L per
unit of Absorbance.

standard concentration = the concentration of TNT/DNT for a given
standard solution with units of mg/L.

standard absorbance = the instrument absorbance response reading
for the given standard solution in units of Absorbance.

Determine the average response factor and the standard deviation for the set of
standard solution response factors. Calculate the Relative Standard Deviation
{%RSD) of the response factors as follows: .

%RSD = response factor standard deviation X 100
average response factor

The %RSD of the standard solution calibration data should be + 25% or less. [f the
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%RSD is greater than + 25%, examine the individual data points to determine which
standard (s} may be in question. Prepare a new standard, reanalyze and calculate
a new %RSD.

Daily Calibration Check

A daily calibration check standard must be analyzed before any samples are
analyzed. This calibration check is not required if the multi-point calibration is
performed. The daily calibration check standard is prepared at a mid-point
concentration (2.0 mg/L, Table 1) and analyzed (section 9.2).

Analysis of another mid-point standard at the conclusion of a day's analytical
activities must also be performed.

These checks will document the stability of the spectrophotometer and the analytical
method implementation throughout the day.

Daily Calibration Check Response Factor. Calculate a response factor for each
calibration check standard and determine its % Deviation from the average response
factor evaluated during initial calibration.

The daily calibration check response factor will be employed to calculate sample
concentrations for that day's analysis.

RF (daily)

daily check standard concentration
daily check standard absorbance

% Deviation RF (daily) - RF (average) X 100

RF (average)

Where;

RF (daily) = the response factor for the daily calibration check
standard.

RF (average) = the average response factor determine during initial
calibration.

The % deviation of the RF (check) should be within + 25% of the RF
(average). If the deviation exceeds the + 25% limit, perform maintenance on
the instrument or prepare and analyze a new check standard. If re-analysis
still exceeds the + 25% limit, a new initial calibration must be performed
before samples are analyzed.

10. Sample Preparation and Analysis

10.1

10.2

Samples are collected by sampling personnel and delivered to the field analytical
area. Sample extraction containers should be 4 oz amber glass bottles (or 125 mL
pp vials} with caps.

Mix the sample thoroughly to ensure a representative sub-sample will be extracted
for analysis. Sediment samples containing substantially (greater than 7 times) more



than approximately 3% interstitial water should be air dried prior to analysis.
Complete dryness is not recommended, however, a period of 8-16 hours air drying
time should be sufficient.

10.3

10.3.1

10.3.2

10.3.3

10.3.4

To determine TNT

10.3.5

10.3.6

10.3.7

10.3.8

10.3.9

10.3.10

10.3.11

10.3.12

10.3.13

Normal Determinations (soil concentrations 0 - 20 ug/g):

Obtain a 20 g sub-sample of soil and weigh to the nearest 0.1 g in a glass
extraction bottle.

Add 100 mL of acetone utilizing a graduated cylinder, cap the bottle, and
shake for 3 minutes.

Allow the soil extract to settle for several minutes.

Decant a portion of the extract (approximately 30 mL), and filter through a
0.45 micron filter into a spectrophotometer cuvette.

Measure and record the background reading for the sample at 540 nm.

Transfer the contents of the cuvette into a clean 30 mL plastic vial and add
about 0.5 g of Na,S0, and two pellets of KOH. Cap the bottle and
immediately shake for 3 minutes.

Allow the solution to stand for 2 minutes.

Remove a portion of the complexed acetone extract and filter through a 0.45
micron filter into a spectrophotometer cuvette.

Immediately measure and record the total sample absorbance at 540nm.

If the absorbance reading exceeds the absorbance for the high concentration
standard (4 mg/L or 20 ug/g), a dilution of the original extract must be
analyzed.

Dilute an aliquot of the original sample extract (step 10.3.3) to 100 mL with
acetone. Employing this diluted extract solution repeat steps 10.3.4 through
10.3.11.

To Determine RDX from 10.3.4;

Draw approximately 10 mL of filtered acetone sampie extract into a 10-mL
disposable syringe, and attach a disposable membrane filter unit to the tip of
the syringe. Attach the filter unit to an ion exchange cartridge and slowly
force the extract through the cartridge at a flow rate no greater than 5
mL/minute. Use the first two mL to rinse the cartridge and then collect 5.0
mL in a 10-mL graduated cylinder. Add 5.0 mL of glacial acetic acid to the
graduated cylinder, using a dropper.

Remove the tip and plunger from a 10-mL disposable syringe and attach a
disposable filter unit. Place about 0.3 g of zinc dust in the barrel of the



10.4

1.

10.3.14

10.3.15

10.3.16

10.3.17

10.3.18

10.3.19

syninge. Pour the contents of the graduated cylinder into the syringe, insert
the plunger and mix briefly. As rapidly as possible, filter the extract into a vial
containing 20 mL of deionized water. Contact between the zinccce and the
solution should be about 15 seconds but not exceed 30 seconds. An attempt
should be made to keep the reaction time for the standard and samples as
consistent as possible.

Open a NitriVer3 powder pillow and pour the contents into the vial. Shake

the vial briefly and allow to stand for 15 minutes.

Place approximately 25 mL of acetone into a spectrophotometer cuvette and
zero the instrument with the wavelength set at 507 nm.

If, after standing for 15 minutes, the solution develops a visible pink to red
color, RDX is present. Pour the contents of the vial into a cuvette and insert
the cuvette into the spectrophotometer. Obtain the RDX absorbance at 507
nm. :

Calculate the RDX concentration (Cppy)by dividing the RDX absorbance
{Aqny) by the RDX response factor (RFgnYand multiplying by 5, the factor that
converts concentration in solution {mg/L) to concentration in soil {mg/kg)
(based on a 20-g soil sample and a 100-mL volume of acetone used for
extraction}, and finally multiplying by the dilution factor (DF) used to get the
final absorbance in the linear range:

Crox (Mg/kg) = (Arpx / RFrp) * 5 *DF

If the ahsorbance reading exceeds the absorbance for the high concentration
standard (4 mg/L or 20 ug/g), a dilution of the original extract must be
analyzed.

Dilute an aliquot of the original sample extract (step 10.3.3) to 100 mL with
acetone. Employing this diluted extract solution repeat steps 10.3.12 through
10.3.17.

High-Level Determinations {soil concentrations 100 ug/g - 2,000 ug/g)

10.4.1
10.4.2
10.4.3

Calculations

Generate initial sample acetone extract as in steps 10.3.1 through 10.3.3.
Remove 1 mL of the initial extract and dilute to 100 mL with acetone.

Utilizing this diluted extract, proceed with steps 10.3.4 through 10.3.17.

11.1  An adjustment for humic organic matter background levels is made before
determining the concentration of 2,4,6-TNT in the sample. Twice the background
absorbance (measured in step 10.3.5) is subtracted from the total sample
absorbance (measured in step 10.3.9).

Corrected Abs. = Total Abs. - (2 X Background Abs.)



11.2

11.3

The concentration of 2,4,6-TNT and RDX in the extract is determined by multiplying
the background corrected sample absorbance by the daily calibration check standard
response factor.

Conc. in Extract = Corrected Abs. X RF {daily)

where:

Conc. in Extract = the concentration of 2,4,6-TNT and 2,4-DNT in the extract
solution measured.

Corrected Abs. = the Absorbance of the analyzed exiract corrected for
background, as determined in section 11.1.

RF (daily) = the Response Factor determined for the daily check standard,
section 9.3.

The concentration of 2,4,6-TNT in the original soil or sediment sample is calculated
as follows:

2,4,8-TNT (ug/g) = Conc. in Extract (mg/L) X DF X 1000ug X 0.10L X _1

1mg Wit samp {(g)

Where:
2,4,6-TNT {ug/g) = the concentration of 2,4 6-TNT in the soil sample.
DF = the Dilution Factor for the extraci, expressed as the ratio of the final
volume of the diluted extract divided by the volume of the original extract,

which was diluted.

1000 ug = is employed for conversion of "mg" to "ug" units.
1mg

0.1 L = is the final volume of the original extract before any dilutions.

Wt samp (g) = is the initial weight of sample extracted, in grams.

12 Quality Control

121

12.2

Prepare an analytical Method Blank on a daily basis or for each batch of 20 field
samples. "Clean" sand can be used as the matrix material for this method blank. A
20 g portion of the sand is prepared and analyzed as described in section 10,
however, the sand is extracted with 100 mL of acetone plus 3 mL of water, rather
than 100 mL of acetone only. The 3 mL of water compensates for natural levels of
moisture present in field samples and maintains solubility factors for the KOH and
Na,S0,.

Prepare an analytical control sample on a daily basis or for every batch of 20 field
samples. The sample can be a known control obtained from a reliable source (NIST,
DOD, etc.), or it may be prepared as a blank spike of the "clean" sand employed as



12.3

12.4

12.5

method blank material. This is prepared utilizing 20 grams of the "clean" sand and
spiking or fortifying it with 200ug of TNT standard. This can be accomplished by
taking 20 grams "clean" sand, 5 mL of 40 mg/L working stock standard, 95 mL of
acetone, and 3 mL of water. This control sample is put through the analytical
process as described in section 10.3.2 through 10.3.9. Repeat for RDX.

Calculate the concentration of 2,4,6-TNT and RDX as described in section 11 and
calculate the spike recovery according to the following equation:

% Recovery (TNT) = TINT/RDX Measured in spiked sample {ug/g) X 100
Theoretical TNT/RDX spiked (ug/q)

Recoveries should be in the range of 50-150%. When recoveries fall outside this
range, check calculations and re-analyze the spiked sample, if necessary. If
recoveries remain outside this range, evaluate the factors which present potential
sources of error and correct the problem before proceeding with additional analyses.
Same for RDX.

Utilize five to ten control sample measurements to establish acceptance criteria
within a 3 sigma range. Maintain a control chart of the analytical control sample data
to monitor method performance throughout the duration of the analytical effort.

Calculate the Relative Percent Difference (RPD) for blank spike control samples
using the following equation: ’

RPD = TNT/RDX (ug/q) Spike # 1 - TNT/RDX (ug/q) Spike # 2 X 100%
Average of TNT/RDX Spike # 1 and TNT/RDX Spike # 2

The RPD values should fall within the range of 0-50%. -When the values fall outside
of this range the potential error sources shouid be investigated and problems
corrected. Same for RDX.

Duplicate samples should be prepared and analyzed for every set of 20 field
samples. Selection of samples with known or suspected explosives content will
provide useful information regarding the homogeneity of the material sampled.
Compare analytical values for the duplicates as identified in section 12.3.

If the RPD values exceed the 50% level and the blank spike data show acceptable
recovery and RPD the samples may be exhibiting non-homogeneity.

Calculate a reporting level for samples based on the low-level calibration standard
(0.2 mg/L), the dilution factor for the individual sample analysis, and the actual weight
of the individual sample extracted. For example:

Reporting Level TNT (ug/g) = 0.2 (mg/L) X DF X 1000ug X 0.1L X 1

1mg Wt samp (g)

Sample results determined at levels less than the reporting level will be reported as
Reporting L.evel. Same for RDX.



13. Analytical Wastes

The major waste generated during the implementation of this procedure will be extract
solutions and colored complex solutions. These solutions are flammable solvent wastes,
and should be handled as such. These waste must be properly containerized and labeled.
Coordination must be established with the site waste manager and disposal must be in
accordance with the site Waste Management Plan.

Other general waste generated during the analysis should not represent a chemical or

biclogical hazard, however, proper site handling and disposal procedures should be
implemented.

Table 1. Preparation of Calibration Solutions

Approximate*

Calibration Volume of Volume of Volume of
Associated** Working Std. Acetone _ Distilled Water Sol. Conc.
Solution Conc. {mL) (mL) {mL) {ug/g)
{mg/L) '
0.0 0 100 3.0 0.0
0.2 0.5 99.5 3.0 1.0
0.4 1.0 99 3.0 2.0
08 2.0 98 3.0 4.0
20 5.0 95 3.0 10.0
4.0 10.0 90 3.0 20.0

ek

Does not include the volume of water in the determination of standard concentration. Al field
samples are assumed to contain water of an unknown quantity and all calculation will ignore this
small water volume contribution.

This concentration is the comparable soil 2,4,6-TNT and RDX concentration if 20 g of soil is used
and 100 mL of acetone used for extraction. The concentration is based on wet weight of soil.
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Appendix C
Human Health Risk Assessment Algorithms

Appendix C contains the equations used to estimate risk to human receptor populations. Risk
estimation is conducted in several steps including: estimation of exposure concentration, calculation
of intake and dose, toxicity assessment, and risk characterization. The methods and equations used
in each step are described in the sections below.

C.1 ESTIMATION OF EXPOSURE CONCENTRATION

Exposure concentrations are medium-specific contaminant concentrations a potential receptor is
expected to encounter. Exposure concentrations from direct contact with environmental media
(soils, sediment, groundwater, surface water) are based on the sampling results of the media.
Exposure concentrations for contaminants that have migrated into secondary media (air, fish,
venison, beef, vegetables) are modeled from the equations presented in the following sections.

Chemical Concentrations in Air. Chemicals present in soils may migrate into air as a result of
volatilization or the generation of fugitive dust during specific activities such as construction work

and groundskeeping.

Air Concentration from Fugitive Dust. The following equation is used to estimate concentrations
of contaminants in air as the result of fugitive dust generated by construction activity:

C. =(DXC)CE).

where:
C, contaminant concentration in air (mg/m’, calculated),
D = dust loading factor (g or soil/m’ of air),
C = contaminant concentration in soil (mg/kg),
CF, = conversion factor (10" kg/g).

It is assumed that for excavation activities the value for D is 0.0006 g/m’. General construction
activity would result in D =0.0001 g/m’. The latter value will also be used to estimate contaminant
concentration in air for a groundskeeper.

Other receptors are likely to be exposed to fugitive dust that is generated as a result of wind erosion.
The rate of erosion is expressed as a particulate emission rate. This site-specific rate is calculated
by the following:

PEF - LS x V x DH x 3600s/hr x 1000g/kg
A 0.036 x (1-G) x (U JUY x F,,
where:
PEF = particulate emission factor (m*/kg),
LS =  width of contaminated area (m),
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\Y = wind speed in mixing zone (m/s),

DH = diffusion height (m),

A =  area of contamination (m?),

0.036 = respirable fraction (g/m’-hr),

G = fraction of surface covered with vegetation (unitiess),

U, = mean annual wind speed (m/sec),

U, =  equivalent threshold value of wind speed at 10 m (m/sec}),
F(x) = function dependent on U_/U, (unitless).

The chemical concentration in air as the result of wind erosion is calculated as follows:

C
Ca =1 .
PEF
where:
C, = chemical concentration in air (mg/m’*),
C, = chemical concentration in soil (mg/kg),
PEF = particulate emission factor (m*/kg).

Air Concentration Due to Volatilization from Soil. Receptors may be exposed to chemicals
volatilizing from soils. The chemical concentration of volatilizing compounds can be calculated
using the following equation:

C.!’
C,=—=,
VF
where:
C, = chemical concentration in air (mg/m?®),
C, = chemical concentration in soil (mg/kg),
VF = chemical-from-soil volatilization factor (m*/kg, chemical-specific).

The chemical-from-soil volatilization factor is calculated as follows:

yp < LS x Vx DH) (G.14 x a D2
A (2x D, x Ex K, x 107kg/g)
where

VF = chemical-from-soil volatilization factor (m*/kg, chemical-specific),
LS = width of contaminated area (m),
V = wind speed in mixing zone (m/s),
DH = diffusion height (m),
A = area of contamination (m?),
D, = effective diffusivity (cm?s), calculated from D; x E**
D, = molecular diffusivity (cm*/s)
E = true soil porosity (unitless),
K, = soil/air partitioning coefficient (g soil/cm’ air), calculated from H/K,
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Henry’s law constant (atm-m*/mol),
soil/water patitioning coefficient (cm’/g)
exposure interval (seconds),

= is defined by the equation:

R'—]ZQI
i

D, x B)
E + (PY1-EYK,,

P = true soil density or particulate density (g/cm®).

Chemical Concentration in Venison. Concentrations in venison are estimated by calculating the
concentration in venison food sources due to soil contamination. The contaminant levels in forage
are estimated by the following:

C,=(CFXC,XB,) ,

where:
C, = concentration of contaminant in forage (mg/kg dry weight),
CF = conversion factor to adjust for soil containing 20 percent moisture (1.25 unitless),
C, = concentration of contaminant in soil (mg/kg),
B, = soil-to-forage biotransfer factor (mg chemical per kg of dry plant/mg of chemical per

kg or dry soil}(chemical specific).

The B, for metals are taken from the available literature. The B, for semivolatile organics are
calculated using the following formulas:

logB,=1.588-0.578logk,,, ,

where:
logB, = soil-to-forage biotransfer factor (mg chemical per kg of dry plant/mg of chemical
per kg or dry soil)(chemicalspecific),
Ko = octanol-water partitioning coeffictent (unitless, chemical-specific).

A B, is not estimated for VOCs, because these chemicals are expected to volatilize rapidly from soils
and plants and thus are insignificant in food chain pathways.

The concentration of contaminants in venison from ingestion of contaminated forage is estimated
using the following equation:

C, = (@, NC,XFL)B,) .

where:
C, = contaminant concentration in venison (mg/kg),
Q, = browse ingestion rate (0.87 kg dry weight/day),
C_ = contaminant concentration in browse (mg/kg dry weight),

P
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FI, = fraction browse ingested from the contaminated site (site areashome range),
B, = biotransfer factor for venison (days/kg).

The B, for beef is used for deer due to a lack of available literature values for deer. Both of these
animals are ruminants; therefore, the uptake and bioaccumulation of contaminants is likely to be
similar. The meat of deer contains less fat than commercial beef, 14.4 percent fat for beef as
compared to 2.9 percent for venison. Organic chemicals have a greater affinity to fat and thus would
not accumulate as much in venison. Therefore, the beef biotransfer factors for organics are adjusted
by 2.9/14.4 (0.20) to reflect this lower accumulation rate.

The B, values for metals are taken from the published literature. The B, values for organics are
calculated as follows:

=16 + logk,,
B, =R x 10 &low
where:
B, = biotransfer factor for venison (days/kg),
R, = ratio of the fat content in venison to the fat content of beef (0.20),
K,. = octanol-water partitioning coefficient (unitless, chemical-specific).

Chemical Concentrations in Fish. Fish may bioconcentrate contaminants from water and
sediment.

The contaminant concentration in fish due to bioconcentrating contaminants from surface water is
estimated using the following equation:

Cy. = (C)BCF) ,

where:
Cew = contaminant concentration in fish from surface water (mg/kg),
C. = contaminant concentration in water (mg/L),
BCF = fish bioconcentration factor (L/kg).

Many BCF factors for fish are available from the literature. In the absence of a BCF literature value
for an organic, the value was estimated using the following equation:

logBCF =076 x K, - 023 ,

where:
BCF =  fish bioconcentration factor (L/kg),
K. =  octanol-water partitioning coefficient (unitless, chemical-specific).

Ingestion of Homegrown Produce. The model comprises basically two equations: one for the
concentration of contaminant on plant surfaces (C,) at the time of consumption, the other for the
concentration of contaminant in plant tissues (C,) so that the total concentration of a contaminant in
a plant (C;qyp) at the time of consumption is:

Cror=C,+C,
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Equations for C, and C, are input-output, mass balance formulations of the fluxes to and from the
plant. Both integrate the constant inputs from irrigation and atmospheric deposition and exponential
losses from decay and degradation over appropriate time intervals to give an average concentration
over that interval.

Concentration on Plant Surface (C ). Uptake of a contaminant onto plant surfaces occurs over the
growing season, t,, as a result of deposition of irrigation with contaminated water (denoted by d,,)
and deposition of contaminated airborne dust (denoted by d,). A fraction of each contaminant flux
(r,, and r, ) is retained on the plant surface, so that (d, )(r,,) and (d,)(r,) represent the actual amount
of material deposited on the plant. Note that the deposition rate for irrigation is the actual average
hourly rates of deposition during the growing season, not the annualized average hourly rate.

During the growing season (t.), contaminant is lost from the plant surface exponentially with rate
constant A,,, where A, = A + A, and A, represents a decay-degradation rate constant and A,
represents the wash-off rate constant. During the ensuing post-harvest interval leading up to
consumption (t,), exponential decay-degradation continues to occur with rate A. Thus, the
concentration of the contaminant on the plant surface can be formulated as:

[(d.,r., +dfd)] [(1 -e "‘m"')] YA

C = L]
F Aror
where:
C, = concentration of contaminant on plant surface (pCi/kg) (mg/kg),
d, = contaminant deposition flux from resuspended dust (pCi/m*-hr) (mg/m*-hr),
where
dy = (CuXVy), and
C,, = estimated or measured concentration in air (mg/m?),
V; = dust deposition velocity (m/hr),
d, = contaminant deposition flux from irrigation water (pCi/m?-hr) (mg/m*-hr), where
d, = (C){I), and
C, = concentration in irrigation water (pCi/LXmg/L),
1 = irrigation deposition rate (L/m*-hr),
r; = fraction of deposited dust retained on plant surface (unitless),
r, = fraction of water borne material retained on plant surface (unitless),
Y = agricultural yield (kg/m?),
t. = growing season (hrs),
t, = duration of period between harvest and consumption (hrs),
Aror=  effective depletion constant of contaminant in surface soils due to washoff and

radioactive decay/chemical degradation (hr'), where
Aor= Ay +A,and

A, = effective depletion constant of contaminant on the surface plants, also
known as the weathering removal rate (hr),
A, = radioactive or chemical decay constant of contaminant (hr).

In this equation, the first term represents the deposited material retained on the plant surface from
water and dust, and the second term accounts for removal from the plant surface by weathering and
radiological or biological degradation. The third term accounts for radiological decay during the
time from harvest to ingestion.
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Concentration in Plant Tissue—Uptake from Soil (C,). Uptake from the soil by the plant occurs
only during the growing season. The amount taken up from the soil during this interval is determined
by the average soil concentration (C,) and the dry soil to wet plant partitioning coefficient for the
contaminant (B,). During the growing season (t,), the contaminant is lost from the plant tissue as
a result of exponential decay-degradation with rate constant .. During the ensuing post-harvest
interval leading up to consumption (t,), decay or degradation continues to occur exponentially with
rate constant A,. Thus, the concentration of contaminant in plant tissue can be formulated as

C,=(BXCYe e ™ ,
or,

_A‘r(!r"rh)

C=(B)C Xe )

C, = concentration of contaminant in plant tissue from root uptake (pCi/kg) (mg/kg),
dry soil to wet plant partitioning coefficient (unitless).

e
-
il

The average concentration of a contaminant in the soil over the growing season (C,) is a function of
the concentration at the beginning of the growing season {(C(0)) and the increase in the average
concentration due to the combined input of contaminant to the soil from irrigation water and
atmospheric deposition during the growing season. A fraction of each flux of contaminant into the
system during the growing season (d,, and d,) is deposited directly onto the soil surface, i.e.,
(d,.X1-r,) and (d )(1-r,), where r,, and r, are, respectively, the fractions of the irrigation water and
air deposited material initially intercepted by the plant. In addition, the matter lost from the plant
surface as a result of wash-off during the growing season with rate constant A,, is deposited onto
the soil. During the growing season (t.), contaminant is lost from the soil as a result of exponential
decay-degradation and leaching; this occurs irrespective of the source of the material. Thus,
assuming that A, >> | the average concentration of a contaminant in soil can be formulated as:

C.=C(0)e At +dJ(_11ji).L Ay
s 5 pl ?

5

and
(1-e X °")]
C0)=dj—F=] ,
pA,
and
' - faze)1]
ds =dw(1 _rw) +dd( 1- d) * (dwrw +da2‘ d’) A T ?
where:
C. = concentration of contaminant in the soil available for plant uptaice during the growing

season (pCi/g) (mg/kg),
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C,(0= concentration of contaminant in the soil at beginning of growing season (time zero)
(pCi/g; mg/kg),

A, = effective loss rate from the soil, where

A, = A +i,and
A leaching loss term (-hr),
A, = degradation rate (-hr),

p = effective dry surface soil density (kg/m?).

The first term of this equation is the total input flux rate (mg/m?shr) due to irrigation, d (1-r,); the
second term is the rate for that portion of the flux due to atmospheric deposition, d,(1-r,); and the
third term is the rate for the fraction of what is intercepted by the plants that is subsequently washed
off into the soil, i.e., [(d,r, + d )4, - [1-e**)/A,t.)], which must be added back to the flux to the
soil. The contaminant input to the soil by these fluxes undergoes decay-degradation and leaching
during the growing season, which is represented by the final term.

The concentration of contaminant at the beginning of the growing season, C(0), is a function of the
aerial deposition rate (d;) during the non-growing season (t,,) and the effective loss rate over that
interval, with rate constant A, which assumes that no contamination deposited with irrigation water
during the growing season remains in the soil at the start of the next growing season. This will be
the case if the duration of the non-growing season (1,,) is significantly greater than the growing
season (t,) and the soil loss rate, with constant 1,, is large relative to the irrigation rate (d,).

C.2 ESTIMATION OF INTAKE AND DOSE

The quantification of exposure to receptors from contact with chemicals in different media involves
estimating the amount of contaminant that is taken into the body via various routes of exposures.
This section describes the models used to quantify doses or intakes of contaminants by exposure
pathways identified for a site. The intake of contaminants from environmental media (soils,
groundwater, and surface water) and secondary sources (deer and fish) are discussed below.

Estimated Intakes and Doses from Soils and Sediment.
Potential exposure pathways for soils include incidental ingestion, inhalation of fugitive dust and
VOCs, and dermal contact with soils. The equations used to estimate potential intakes and doses

from these exposure pathways are discussed below.

Incidental Ingestion. The intake of chemicals from incidental ingestion of soils and sediments is
estimated using the following equation:

_ (CYIR XFI, XEF, XEDXCF )

I - L
! (BAK(AT)
where:
I, = ingested intake (mg/kg-day, calcuiated),
C, = concentration in soil or sediment (mg/kg),
IR, = ingestion rate of soil (mg/day),
FI, = fraction of exposure attributed to site soil (unitless),
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EF; = exposure frequency (days/year),
ED = exposure duration (years),

CF = conversion factor (10 kg/mg),
BW = body weight (kg),

AT =  averaging time (days).

Inhalation of VOCs and Dust. The following equation is used to estimate the inhalation intake of
contaminants in air from airborne dust and VOCs:

_ (C)UR XFL)(EF, )(EF; XED)

I
! (BWAT) '
where:
I, = inhaled intake of COPC (mg/kg-day, calculated),
C, = concentration of COPC in air (mg/m?),
IR, = inhalation rate (m*/hour),
FI, = fraction of exposure attributed to the media (unitless),
ET, = exposure time (hours/day),
EF; = exposure frequency (days/year),
ED = exposure duration (years),
BW =  body weight (kg),

AT = averaging time (days).

Dermal Contact with COPCs in Seil. The dermal dose of a contaminant is estimated from the
equation:

DAD < (DAXSASKEF XED)
(BWXAT)
where:
DAD = average dermally absorbed dose of the COPC (mg/kg-day, caiculated),
DA =  dose absorbed per unit body surface area per day (mg/cm?-day),
SAS =  surface area of the skin available for contact with contaminated medium (cm?),
EF; =  exposure frequency (days/year),
ED =  exposure duration (years),
BW = body weight (kg),
AT =  averaging time (days).

Dermal uptake of constituents from soils and sediments assumes that absorption is a function of the
fraction of a dermally applied dose that is absorbed. It is calculated from the equation:

DA = (C)(FIXCFXAFYABS) ,

where:
DA = dose absorbed per unit body surface area per day (mg/cm*-day, calculated),
C, = concentration of COPC in soil (mg/kg),
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FI, = fraction of exposure attributed to site soil or sediment (unitless),
CF conversion factor (10% kg/mg),

AF = soil-to-skin adherence factor (mg/cm?-day),

ABS=  absorption fraction (unitless, chemical-specific).

I

ABS values have been empirically determined for very few chemicals. EPA (1992) discussed the
available empirical data, as well as several predictive approaches for estimating ABS, but refrains
from recommending any single approach. EPA (1995) recommends reasonable default values of
0.1% for inorganic chemicals and 1% for organic chemicals, to reflect the matrix effect (i.e., binding
to organic matter in soil), which will be used when empirical data are not available.

Estimated Intakes and Doses from Groundwater and Surface Water
Potential exposure pathways for groundwater and surface water include ingestion, inhalation of
VOCs, and dermal contact. The equations used to estimate potential intakes and doses from these

exposure pathways are discussed below.

Ingestion Drinking Water. Ingestion of groundwater or surface water used as a potable water
source is quantified with the following equation:

poe CdURFLNEF, X(ED)
(BWXAT) ’
where:
I, = ingested intake of COPC in drinking water (mg/kg-day),
C, = concentration of COPC in drinking water (mg/L),
IR, = drinking water ingestion rate (L/day),
FI, = fraction of exposure attributed to site medium (unitless),
EF; = exposure frequency (days/year),
ED = exposure duration (years),
BW = body weight (kg),

AT =  averaging time (days).

Incidental Ingestion while Swimming. Incidental ingestion of surface water while swimming is
quantified with the following equation:

;. = (GIURXNEL)EF)ED)
- (BWY(AT) ’

l.m = mcidental ingestion intake (mg/kg-day),

C, = concentration in surface water (mg/L),

IR, = incidental ingestion rate while swimming (L/day),
Et, = exposure time (hours/day)

EF; = exposure frequency (days/year),

ED = exposure duration (years),

BW =  body weight (kg),

AT = averaging time (days).
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Inhalation of VOCs Released from Groundwater. Groundwater concentrations may be used to
estimate saturated soil concentrations using a chemical-specific soil to water partitioning coefficient,
K by the following equation:

Cv = ng x Ka’ s
where:
C, = contaminant concentration in the saturated soil zone (mg/kg),
C, = contaminant concentration in the groundwater (chemical-specific; mg/l),
Ky = soil to water partitioning coefficient (chemical-specific; I/kg).
K, values may be calculated by the relationship:
K d = KDC X f;c >
where:
K,. = organic carbon to water partitioning coefficient (chemical-specific; I/kg),
f, = site-specific fraction of organic carbon in the soil (0.00158; unitless).

The calculated saturated soil concentrations may be used to estimate VOC emission rate using a
model by Mackay and Matsugu (1973) presented in the GRI manual (1988). The contaminant-
specific emission rates per unit area are then estimated by the following:

k x (P - P)
Rpr

b

04, =

where:

Q/A= mass flux per unit area of soil (moles/m?* hour),

P = water vapor pressure at the soil surface (chemical-specific; atm),

P. = water vapor pressure in the bulk of the atmosphere (assumed 0 when VOC is
dispersed into the atmosphere; atm),

R = gasconstant 8.21 x 10~ (atm m*/moles °K),

T, = pool temperature of waste surface temperature (ave. summer temp 295°K),

k, = air mass transfer coefficient (m/hr) calculated by:

-0.11 -0.67

k, = 0292 x (U™ x (D,"") x 5,°),

where:
U = site-specific wind speed (based on 5 mph; 8.1 x 10° m/hr),
D, = diameter of the waste boundary (alt. 4 15 m; alt. 5 2.6 m),
S. = Schmidt gas number (1.7 for molecular weights <100; 2.1 for molecular weights

100-200; unitless).
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The mass flux per unit area of soil is then converted to a total flux leaving the site, Q. This
contaminant-specific total flux or emission rate for the site is calculated by the following:

Q=0 x MWx A, x CF, x CF,

where:
Q = emission rate or total flux leaving site (pg/sec),
Q/A, = mass flux per unit area of soil (moles/m? hour),
MW = chemicai-specific molecular weight (chemical-specific; g/mole),
A, = contaminated surface area of site (alt. 4 217 m?; alt. 5 6.97 m?),
CF, = 1/3600 (hour/sec),
CF, = 10°(ug/p).

An air concentration for each contaminant is estimated using a Near Field Box Model (Pasquill
1975; Horst 1979; Environ 1986), as presented in the GRI manual (1988), and the calculated total
emission rates. The ambient air concentrations are calcuiated as follows:

-2
* HxW,xU,

where:
C, = contaminant concentration in ambient air on-site (pg/m®),
Q = emission rate of contaminant (pg/sec),
H, = downwind height of box (assuming a receptor height of 5 ft.; 1.5 m),
W, = site-specific width of box (alt. 4 15 m; alt. 5 10 m),

U, = average wind speed through the box calculated by:

U =022xU,xIn2Q5x H) ,
where:
Uy, = site-specific annual mean wind speed at 10 meters (based on 5 mph; 2.24 m/s.

Inhalation of VOCs while Showering. The daily intake from the inhalation of VOCs while
showering may be evaluated using the following model (Murphy 1987):

I1=[(1000 x N x T.xIRx C_ x A x N x[1 + WA x T x (e T - 1) x [I - ¢ M0 x 1a8x 102y
s 5 3 .o d ¥

where:
I, = estimated inhalation exposure during showering (mg/day),
N, = number of showers per day (1 shower/day),
T, = duration of shower (0.2 hours/shower),
IR = inhalation rate (0.83 m’/hour),
C,» = concentration in groundwater (chemical-specific; mg/l),
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= shower water flow rate (m°/hour),

air exchange rate between shower and rest of home (12 hour),
volume of shower or bathroom (12 m?),

=  Henry's law constant (chemical-specific; atm-m*/mole).

o< >
[

Inhalation of VOCs from Household Water Use. The daily intake of contaminants from the
inhalation of VOCs from non-showering household water use may be calculated as follows:

} [Th x IR x ng x Qw x M] x []_el.zs . (2x10'3)m]

nr Qa >

where:

I, = estimated intake due to other household water use (mg/day),

T, = time spent in home (20 hours/day),

IR = inhalation rate (0.83 m*hour),

C =  concentration in groundwater (chemical-specific; mg/l),

Q. = quantity of household water used (980 1/day),

M = mixing factor (0.5 unitless),

H = Henry's law constant (chemical-specific; atm-m?/day),

Q, = volume air exchange rate for home (8700 m*/day).

The total daily intake from household water use was the sum of the intake from showering and other
household water use:

I=I+1I_ ,
where:
I = total daily intake (mg/day),
I, = daily intake from showering (mg/day),
I, = daily intake from nonshowering activities (mg/day).

Permal Contact. The dermal dose is estimated as the dose that crosses the skin and is
systematically absorbed. The dermal dose is estimated from the equation:

D LAXSASYEF,XED)
where: (BW)(AT)
DAD = average dermally absorbed dose of the COPC (mg/kg-day, calculated),
DA =  dose absorbed per unit body surface area per day (mg/cm*-day),
SAS = surface area of the skin available for contact with contaminated medium (cm?),
EF; =  exposure frequency (days/year),
ED =  exposure duration (years),
BW =  body weight (kg),
AT = averaging time (days).
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Quantification of dermal uptake of constituents from water depends on the permeability coefficient
(PC), which describes the rate of movement of a constituent from water across the dermal barrier
to the systemic circulation. The equation for dermal uptake of chemicals from water is the same as
the equation for dermal uptake of chemicals from soil. Separate calculation methods are applied to
estimate DA for inorganic and organic chemicals in water. For inorganic chemicals, DA is calculated
from the following equation:

DA= (C,XPC)ET,)CF),

where:

DA = dose absorbed per unity body surface area per day (mg/cm®-day, calculated),
C, = concentration of chemicals of concern (COC) in water (mg/L),

PC = permeability coefficient (cm/hour),
ET, = time of exposure (hours/event),
CF = conversion factor (0.001 L/cm?).

The PC has been determined for very few inorganic compounds. For those inorganic compounds for
which empirical data are not available, EPA (1992) recommends a default of 10 cm/hour.

The PC for organic chemicals varies by several orders of magnitude (EPA 1992). The PC for organic
chemicals is highly dependent on lipophilicity, expressed as a function of the octanol/water partition
coefficient (K, ). Because the stratum corneum (the outer skin layer) is rich in lipid content, it may
act as a sink, initially reducing the transport of chemical to the systemic circulation. With continued
exposure and the attainment of steady state conditions, the rate of dermal uptake increases.
Therefore, different equations are used to estimate DA,,.,,, depending on whether the exposure time
is lesser or greater than the estimated time to reach steady state.

Dermal exposure from bathing (showers, baths, washing hands, etc.) is estimated to be a short period

of time (0.25 to 1.0 hour). For these pathways, it also is assumed that steady state is not reached.
Under these short term exposure conditions, DA, my be calculated from the following equation:

6xtxET,
DA, =2xPCxC,xCF |———* |
fin

DA = dose absorbed per unit body surface area per day (mg/cm?-day,

where:

PC = permeability coefficient (cm/hour),

C, = concentration of constituent in water (mg/kg),

CF = conversion factor (0.001 Licm®),

t = time for concentration of contaminant in stratum corneum to reach stzady state
(hours),

Et, = exposure time (hours).

When possible, values for PC are taken from EPA (1992). If PC values are not available, they may
are caiculated from the formula:
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log (PC) = -2.72 + 0.71 log (K, - 0.006]1 MW

where:
PC =  permeability coefficient (cm/hour, calculated),
K. = octanol/water partition coefficient (unitless),
MW = molecular weight.

If literature values for t are not available, they are calculated from the equation:

T = LSC
6 x 10(-272-00061 x AtW) ?

where:
t = time for concentration of contaminant in stratum corneum to reach steady state
(hours, calculated),
L, = effective thickness of the stratum corneum (10 cm),
MW = molecular weight.

Estimation of Intakes from Consumption of Game

The intake from ingestion of venison and fish by the sportsman is estimated from the equation:

(EFG)ED)
I, = [(CHURYFI)+(C, XIR,)(FI,)] (BWYAT)’
where:
I, = ingested intake in game (venison and fish) (mg/kg-day, calculated),
C, = concentration in venison (mg/kg),
IR, = ingestion rate of venison (kg/day),
FI, = fraction of daily intake of venison from contaminated sources (unitless),
C; = concentration in fish (mg/kg, see below),
IR; = ingestion rate of fish (kg/day),
FI; = fraction of daily intake of fish from contaminated sources {unitless),
EF; = exposure frequency (days/year),
ED = exposure duration (years),
BW =  body weight (kg),

AT = averaging time (days).
C.3 TOXICITY ASSESSMENT

To understand the potential health risk associated with a potentially hazardous chemical, information
on chemical-specific toxicity is required. Toxicity information is used in conjunction with the results
of the exposure assessment to characterize potential health risks. The toxic mechanisms for
chemicals are divided into two categories, carcinogenicity and systemic toxicity (noncancer effects).
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Assessment of Chemical Carcinogens

Although few chemicals are known human carcinogens, many chemicals are suspected to be human
carcinogens based on the results of animal studies. The evaluation of the potential carcinogenicity
of a chemical includes both a qualitative and a quantitative aspect (EPA 1989). The qualitative
aspect is a weight-of-evidence evaluation of likelihood that a chemical might induce cancer in
humans. The EPA recognizes six weight-of-evidence group classifications for carcinogenicity:

Group A—Human Carcinogen. Data for humans are sufficient to identify the chemical as a human
carcinogen.

Group Bl—Probable Human Carcinogen. Human data indicate a causal association is credible,
but alternative explanations cannot be dismissed.

Group B2—Probable Human Carcinogen. Human data are insufficient to support a causal
association, but testing data support a causal association in animals.

Group C—Possible Haman Carcinogen. Human data are inadequate or lacking, but animal data
suggest a causal association, although the studies have deficiencies that limit interpretation.

Group D—Not Classifiable as to Human Carcinogenicity. Human and animal data are lacking or
inadequate.

Group E—Evidence of Noncarcinogenicity to Humans. Data for humans show negative results
or are lacking, and adequate animal data indicate no association with cancer.

The quantitative evaluation is an estimate of carcinogenic potency. Potency estimates are developed
only for chemicals in Groups A, B1, B2, and C. The potency estimates are statistically derived from
the dose-response curve from the best human or animal study or studies available for a given
chemical. In the case of animal studies, pharmacokinetic data or principles are used to estimate an
equivalent human dose. The potency estimates are referred to as the cancer stope factor (CSF), and
are expressed as risk per unit dose (per mg/kg-day). In order to be appropriately conservative, the
CSF is usually the 95 percent upper bound on the slope of the dose-response curve extrapolated from
high (experimental) doses to the low-dose range expected in environmental exposure scenarios. It
is assumed that there is no threshold for carcinogens (e.g., a dose below which exposure is safe),
and, therefore, any exposure represents some quantifiable risk. The discussion of chemical
carcinogenicity includes the EPA’s classification of carcinogenicity and the CSF recommended by
the EPA. The CSF presented is for discussion purposes only. The CSF used in evaluating the
carcinogenic risks associated with exposure to the contaminant are obtained from the Integrated Risk
Information Service (IRIS) computer database for the Health Effects Assessment Summary Tables
(HEAST) (EPA 1997a, 1997b). Separate CSFs are available for oral and inhalation exposures.

The potential incremental lifetime cancer risks (ILCRs) for inhalation are estimated by multiplying
the concentration by the inhalation unit risk factors [i.e., value per (ng/m?)]. This value is converted
to a CSF [i.e., value per (mg/kg-day)] by dividing the unit risk factor by the average respiration rate
of an adult (20 m%day) and multiplying it by the average weight (70 kg) and by 1,000 to convert
micrograms to milligrams.
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Noncancer Effects

Many chemicals pose a potential health effect other than cancer. The range of potential noncancer
effects is great (e.g., ranging from liver damage to dental florirosis). The evaluation of noncancer
effects (EPA 1989) involves:

¢ Identification of the critical effect (or threshold effect) for each duration of exposure [i.e., the
adverse effect that occurs at the lowest dose (e.g., if liver damage occurs at 20 mg/kg-day, and
mortality occurs at 100 mg/kg-day, liver damage is the critical effect].

e  Quantification of the threshold dose for the critical effect for each duration of exposure (i.e., the
dose at or above which the effect occurs, and below which the effect does not occur).

e  Development of an uncertainty factor (i.e., quantification of the uncertainty associated with
interspecies extrapolation, intraspecies variation in sensitivity, severity of the critical effect and
slope of the dose-response curve, and deficiencies in the database) in regard to developing a
reference dose (RfD) for human exposure.

¢ Identification of the target organ(s) for the critical effect for each route of exposure.

The information described above is used to derive RfDs, expressed as mg/kg-day, which is
considered to be the dose to humans at which adverse effects are not expected to occur. Because it
is assumed that there is a threshold (e.g., a safe dose for noncarcinogens), the RfD is a
non-probabilistic expression of the likelihood that an adverse effect might occur. RfDs are derived
separately for oral and inhalation exposure pathways because of possible differences in the rate of
absorption, target organs, and mechanisms of toxicity.

The inhalation RfD is generally expressed as the reference concentration {i.e., that concentration of
a chemical in air that is not likely to have an adverse effect upon human receptors). The reference
concentration is converted to a reference dose by multiplying the reference concentration (pg/m?)
by the average respiration rate of an adult (20 m’/day) and dividing by the average weight (70 kg).
The final RfD value was converted from micrograms to milligrams by dividing by 1,000.

Chronic exposure is generally defined as an exposure equal to or greater than 7 years. Some
receptors (i.e., construction workers and on-site child residents) have a subchronic exposure. As a
conservative measure, chronic RfDs, may be used to evaluate the potential adverse health effects
associated with exposure to chemicals.

Evaluation of Lead. No suitable dose-response values exist for assessing the risks associated with
exposure to lead. The EPA has developed the IEUBK (version 0.99D), which is used to estimate
blood-levels in children 0-7 years old following exposure to iead in various environmental media.
EPA has identified a blood level of 10 pg/dL as a concentration of concern that should be avoided
(EPA 1991). Because children are the most sensitive receptors, blood-lead levels are calculated for
children. If the blood-lead levels for children are less than 10 pg/dL, it can be inferred that there is
no substantial risk for older receptors. Therefore, blood-lead levels resulting from children being
exposed to contaminated environmental media are estimated. '
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Dermal Evaluation of Chemicals

Methodologies for estimating inhaled or ingested intake of a chemical account for the amount of
chemical presented to the barrier membrane of the pulmonary or gastrointestinal mucosa,
respectively. However, the dermal dose is estimated as the dose that crosses the skin and is
systematically absorbed. For this reason, dermal toxicity values are also based on absorbed dose.

Dermal RfD and SF values may be derived from the corresponding oral values. In the derivation of
a dermal RfD, the oral RfD is multiplied by the gastrointestinal absorption factor (GAF), expressed
as a unitiess fraction. The resulting dermal RfD is an RfD based on absorbed dose, which is the
appropriate value with which to compare dermal doses because dermal doses are expressed as
absorbed rather than exposure doses. In a similar manner, and for the same reasons, a dermal SF is
derived by dividing the oral cancer slope factor by the GAF.

Not all COPCs have specific GAF values. When quantitative data are insufficient, a default GAF
is used. EPA (1995) recommends a GAF of 0.8 for VOCs, 0.5 for SYOCs, and 0.2 for inorganic
chemicals.

A.5 Risk Characterization

Risk characterization is the final step during which exposure and toxicity information are integrated
to qualitatively or quantitatively evaluate the potential health risks associated with exposure to
contaminants. Quantitative estimates of both carcinogenic and noncarcinogenic risks are calculated
for each contaminant and each potentially complete exposure pathway.

Methodology for Carcinogens
The risk attributed to exposure to chemical carcinogens is estimated as the probability of an
individual developing cancer over a lifetime as a result of exposure to a potential carcinogen. At low

doses, the risk of developing cancer is determined as follows (EPA 1989):

Risk = (CDI/(SF) ,

where:
Risk = risk of cancer incidence, expressed as a unitless probability,
CDI = chronic daily intake averaged over 70 years (mg/kg-day),
'SF = slope factor (mg/kg-day)'.

For a given pathway with simultaneous exposure of a receptor to several carcinogens, the following
equation is used to sum cancer risks:

o = Risk(chem,) + Risk(chem,) + ... + Risk(ch

where:
Risk = total risk of cancer incidence,
chem; = individual carcinogenic chemical.
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Contaminants contributing significantly to the total risk associated with a site are identified as
contaminants of concern (COC).

Methodology for Noncarcinogens
The risks associated with the effects of noncarcinogenic hazardous chemicals are evaluated by

comparing an exposure level or intake to a reference dose. The ratio of intake over the reference
dose is termed the Hazard Quotient (HQ) (EPA 1989) and is defined as:

HQ=IRMD,
where:
HQ =  hazard quotient (unitless),
1 = intake of a chemical (mg/kg-day),
RfD = reference dose (mg/kg-day).

When using this equation to estimate potential risk, both the intake and the RfD must refer to
exposures of equivalent duration (i.e., sub-chronic, chronic, or less than two weeks). Chemical
exposures are evaluated in all cases on a chronic basis, using chronic RfD) values.

This approach is different from the probabilistic approach used to evaluate carcinogens. An HQ of
0.01 does not imply a 1 in 100 chance of an adverse effect, but indicates only that the estimated
intake is 100 times less than the reference dose. An HQ of unity (1) indicates that the exposure
intake is equal to the RfD. If the HQ is greater than 1 or "above unity," there may be concern for
potential health effects.

In the case of simultaneous exposure of a receptor to several chemicals, a Hazard Index (HI) is
calculated as the sum of the Hazard Quotients by:

HI = 1/RD, + I/RD, + ... I/RID, ,

where:
L = intake for the i toxicant, where i =1, 2, 3...
RID, = reference dose for the i* toxicant, wherei=1, 2, 3...

Hazard indices are determined by assuming dose additivity for those chemicals acting by the same
mechanism and inducing the same effects (EPA 1989). Initially all of the chemicals are assumed to
have the same mechanism of toxicity. If the HI is below 1, then the target organ specific Hls will
also be below 1.0. If the HI exceeds 1.0, then Hls are calculated for each target organ. This provides
a more accurate estimation of the potential systemic toxicity associated with exposure to a chemical
mixture.

Uncertainty
There are uncertainties associated with all phases of the Human Health Risk Assessment (HHRA),

including collection and laboratory analysis of the samples, exposure assessment, toxicity
assessment, and risk characterization. Site-specific uncertainties will be discussed as part of the risk
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assessment for each of the sites and the impact of the uncertainties will be quantitatively addressed
when possible.

Uncertainty in Exposure Assessment

Three major types of uncertainties should be considered when reviewing the results of the exposure
assessment: (1) uncertainties associated with predicting future land use, (2) uncertainties associated
with estimating chemical concentrations at receptor locations, and {3) uncertainties associated with
assumptions used in the exposure models.

Physiological values (e.g., body weight, inhalation rates) and behavioral values (e.g., average time
spent in one place, amount of soil ingested) used to model the RME are a combination of average
and upper-bound levels taken from reliable sources. The use of upper-bound estimates will tend to
overestimate exposure for RME. Therefore, the range of potential risks is likely to be greater than
the actual risks. This provides a conservative, health-protective approach for the risk assessment.

Uncertainty in Toxicity Assessment

The toxicological parameters used to quantify potential risk to a receptor include CSFs and RfDs.
These values are often derived from laboratory animal studies. The following overriding
uncertainties associated with the use of laboratory animal studies are:

o The extrapolation of toxic effects observed at the high dose necessary to conduct animal studies
to effects that might occur at the much lower, environmentalty relevant doses.

s  The extrapolation from toxic effects in animals to toxic effects in man (i.c., the potential for
anima] responses to differ from responses of man).

The EPA has derived CSFs using a weight-of-evidence approach from studies in the scientific
literature, The CSFs represent the upper 95% confidence limits on the slope of the dose response
curve for carcinogenic responses. Because CSFs represent the near upper limits of the slope of the
line, the use of the CSF is more likely to overestimate the actual risk than under estimate it.

Uncertainties also arise in the development of the RfDs used to characterize noncarcinogenic effects.
These reference values are derived using studies in humans or animals by identifying the lowest-
observed-adverse-effect ievel (LOAEL) or no-observed-adverse-effect level (NOAEL). Two basic
types of uncertainty arise. The first is related to the extrapolation from toxic effects seen at high dose
to predict effects at the low dose usually encountered in the environment. The second involves
extrapolation from effects in animals to effects in man. Each of these is offset by an uncertainty
factor that is actually a product of as many as five separate factors, each intended to account for one
type of uncertainty (EPA 1989). The LOAEL and NOAEL is divided by this composite uncertainty
factor. The uncertainty factors usually range from 10 to 10,000. The five types of uncertainty (each
representing an uncertainty factor of 5 to 10) included in the assignment of the uncertainty factor
are:

e sensitive subpopulations in the general population,

¢ extrapolation from animals to humans,
e extrapolation from a subchronic study to a chronic estimate,
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»  extrapolation from a LOAEL to a NOAEL, and
*  additional uncertainties in the critical study used in setting the RfD or reference concentration.

In addition, the absence of established toxicity criteria for some COPCs may result in an
underestimation of risks.

Uncertainty in Risk Characterization

The risk characterization evaluates the potential risks associated with exposure to numerous
chemicals viamultiple pathways. There is uncertainty associated with exposure to chemical mixtures
because chemicals may have synergistic or antagonistic effects on other chemicals. It is assumed
that all chemicals have additive toxicity and that the potential health effects would be equal to the
sum of each of the individual chemical actions for chemicals that act upon the same target organ.
This may result in the overestimation or underestimation of certain risks,

In general, sources of uncertainty may be categorized into site-specific factors (e.g., variability in
analytical data, modeling results, and exposure parameter assumptions) and toxicity factors. The use
of conservative assumptions in the risk assessment is believed to result in an overestimate of risk.
Actual site risks are likely to be lower.
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INTRODUCTION

Science Applications International Corporation’s (SAIC) formal policy, stated in the Environmental
Compliance and Health and Safety Program manual, is to take every reasonable precaution to protect
the health and safety of our employees, the public, and the environment. To this end, the Ravenna
Army Ammunition Plant Facility-wide Safety and Health Plan (FSHP) and this Site Safety and Health
Plan (SSHP) Addendum collectively set forth the specific procedures required to protect SAIC and
SAIC subcontractor personnel involved in the field activities. All field personnel are required to
comply with the requirements of these plans. In addition, subcontractors are responsible for providing
their employees with a safe workplace and nothing in these plans relieves such subcontractors of this
responsibility. If the requirements of these plans are not sufficient to protect the employees of a
subcontractor, that subcontractor is required to supplement this information with work practices and
procedures that will ensure the safety of its personnel.

The FSHP addresses program issues and hazards and hazard controls common to the entire
installation. This SSHP Addendum to the FSHP serves as the lower tier document addressing the
hazards and controls specific to this project. Copies of the FSHP and this SSHP Addendum will be
present at the work site.

SAIC will perform field investigations at Winklepeck Burning Grounds (WBG) and at several
background (uncontaminated) locations. The WBG has been used for the disposal of a variety of
materials, including munitions and wastes from itioms loading and demilitarization. Contaminants

of concern include unexploded ordnances (UXOs), explosives residues (RDX, TNT), and metals.

The following are tasks to be performed as part of this project.

» soil boring and sampling with power augers,

e groundwater sampling,

* installation of groundwater monitoring wells with auger drill rig,
« installation of groundwater monitoring wells with air rotary drill rig,
»  subsurface soil/rock sampling using drill rigs,

« well development,

» field screening of soils for explosives contamination,

« surface water sampling,

»  soil sampling with hand augers or scoops,

« sediment sampling in stream and a pond, and

* sampling equipment decontamination.

Potential hazards posed by the tasks planned at these locations include UXOs, moving equipment
(power auger and drill rig), fuel or decontamination solvent fires, chemical exposure, temperature
extremes, noise, stinging/biting insects, poisonous plants, and snakes.

The potential for chemical overexposure appears to be very low given the nature of planned tasks. All
of the expected contaminants have low vapor pressures, making overexposure through vapor
inhalation very unlikely. All of the planned tasks, with the exception of air rotary drilling, pose
minimal potential for creating airborne particulate. Air rotary drill discharge will be routed through a
particulate control system to minimize airborne particulate and the spread of contamination. There is
some potential for adverse effects due to dermal contact with contaminated soil. The crew will use
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protective gloves to handle potentially contaminated materials and, if necessary, the Site Safety and
Health Officer (SSHO) will upgrade the required personal protective equipment (PPE) to prevent
dermal contact with potentially contaminated materials. The SSHO will observe all site tasks during
daily safety inspections and will use professional judgement, coupled with instrument readings, to
determine if upgrading PPE is required. A detailed analysis of these hazards and specific appropriate
controls is presented in Section 2, Table 2-2.

This investigation will be performed in Level D PPE, plus chemical-resistant gloves when handling

potentially contaminated materials, unless one of several action levels is exceeded or the potential for
increased risk becomes apparent during the investigation. Protective procedures, including protective
clothing, will be upgraded as necessary by the SSHO based on established action levels or judgment.
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1. SITE DESCRIPTION AND
CONTAMINATION CHARACTERIZATION

1.1 SITE DESCRIPTION

Ravenna Army Ammunition Plant is located in northeastern Ohio within Portage and Trumbull
Counties, approximately 4.8 km (3 miles) northeast of the Town of Ravenna. The installation consists
of 8668 ha (21,419 acres) in a 17.7-km (11-mile) long, 5.6-km (3.5-mile) wide tract bordered by a
sparsely inhabited private residential area. The site is an inactive government owned armament,
munitions, and chemical command facility maintained by a contracted caretaker, Mason and Hanger-
Silas Co., Inc.

The installation was active from 1941 to 1992. Activities included loading, assembling, storing, and
packing military ammunition; demilitarization of munitions; production of ammonium nitrate
fertilizer; and disposal of “off-spec” munitions. Munitions handled on the installation included
artillery rounds of 90 mm or more and 2000-lb bombs.

Winklepeck Burning Grounds (WBG) is an 81-ha (200-acre) area that was used for open burning of
RDX, antimony sulfide, composition B, lead azide, TNT, propellant, black powder, waste oils, sludge
from the load lines, domestic wastes, and small amounts of laboratory chemicals. For additional site
information see the Facility-wide Safety and Health Plan (FSHP) and the Sampling Analysis Plan.

1.2 CONTAMINANTS

Table 1-1 lists contaminants known to occur at WBG. Inclusion in this table indicates the potential
presence of a contaminant but does eoessarily indicate that the contaminant is present in sufficient
guantity to pose a health risk to workers. Several of the detected contaminants, such as pesticides and
polychlorinated Biphenyl, occur at insufficient concentrations to pose a threat of overexposure during
this project.

Table 1-1. Contaminants in Soil at WBG

Maximum Reported

Contaminant Concentration Quantities to be Encountered
Polychlorinated biphenyl 310 Fg/kg Small quantities contained in
compounds samples and adjacent surfaces
Semivolatile organic 1700 Fg/kg (2,4,5-Trichlorophenol
compounds
Volatile organic compounds 160 Fg/kg (Ethylbenzene)

Unexploded ordnance (UXO) Not available No known UXO; however,

nature of area of concern
activities cause it to be of
concern, especially in the
northeastern part of the area of
concern

Chromium 118 Fg/g
DNT (Dinitrotoluene) 25,500 Fg/kg
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Table 1-1 (continued)

Maximum Reported

Contaminant Concentration Quantities to be Encountered
HMX (Octogen) 2 H 1bFg/kg
Lead 916 mg/kg Small quantities contained in

samples and adjacent surfaces

RDX (Cyclonite)

9,500,000 Fg/kg

TNT (Trinitrotoluene)

4 H 10Fg/kg
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2. HAZARD/RISK ANALYSIS

The purpose of the task hazard/risk analysis is to identify and assess potential hazards that may be
encountered by personnel and to prescribe required controls. Table 2-1, a general checklist of hazards
that may be posed by this project, indicates whether a particular major type of hazard is present. If
additional tasks or significant hazards are identified during the work, this document will be modified

by addendum or field change order to include the additional information.

Table 2-1. Hazards Inventory

Yes No Hazard

X Confined space entry

X Excavation entry (deeper than 1.2 m)
Heavy equipment (drill rigs and power augers)
Fire and explosion (fuels)

Electrical shock (utilities)

Exposure to chemicals

Temperature extremes

Biological hazards

X Radiation or radioactive contamination
Noise

Drowning

XX XXX [X

x| X

Specific tasks are as follows:

*  Soil sampling with hand augers or scoops.

Field laboratory analysis.

*  Soil boring and sampling with power augers.
*  Sediment sampling in streams and a pond.
*  Well development.

*  Monitoring well installation and subsurface soil sampling using hollow stem auger and air rotary
drill rigs.

e Groundwater sampling.
e Surface water sampling.

*  Equipment decontamination at the central equipment decontamination facility.
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2.1 TASK-SPECIFIC HAZARD ANALYSIS

Table 2-2 presents task-specific hazards, task-specific hazard analyses (Risk Assessment Code),
relevant hazard controls, and required monitoring, if appropriate, for all of the planned site tasks. The
Risk Assessment Codes in Table 2-2 are derived through a qualitative risk assessment process using
probability codes and severity codes. The severity codes are

» | =injuriesl/ilinesses involving permanent total disability or death;
* |l = injuriesl/illnesses with permanent partial disability or temporary total disability;
* Il = injuries/ilinesses resulting in temporary, reversible conditions with period of disability of

less than 3 months; and
« IV =injuriesl/ilinesses with reversible adverse effects requiring only minor treatment.
The probability codes are

* A =likely to occur immediately;

* B = probably will occur in time;

e C =possible to occur in time; and
* D =unlikely to occur.

2.2 POTENTIAL EXPOSURES

Environmental contamination is known to exist at WBG and controls will be used to minimize
exposure. The background sampling locations have been seleciéidsiydo avoid contamination,
SO no contaminant exposure is expected at these locations.

Information on the significant contaminants at WBG and chemical tools that will be used for the
project is contained in Table 2-3. This table includes potential contaminants that pose a potential to
cause adverse effects in site workers during or after the execution of this project. It excludes potential
contaminants that are unlikely to pose a threat to site workers.
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Table 2-2. Hazards Analysis

Risk
Assess.
Safety and Health Hazards Codes Controls Monitoring
Well Development and Groundwater Sampling

Safety hazards associated with D, IV Level D PPE including hardhat (see Section 5). Hazardous Wismaily safety inspections of SAIC
equipment Site Operations (HAZWOPER) training. Buddy system. Medicaloperations.

clearance.
Contact with unexploded ordnance| D, I On-site training in ordnance recognition for all field personnel.| Visual surveys for ordnance.
(UXO) Visual surveillance for the presence of UXO. Withdrawal of all

SAIC and subcontractor personnel and field marking of the arga if

ordnance or suspected ordnance is discovered. Notification of

USACE and facility EOD personnel if ordnance is discovered.
Exposure to chemicals D, IV Natural rubber or similar gloves for contact with potentially Photoionization detector.
(see Table 2-3) contaminated material. Heavy duty re-usable PVC or neopreng

boots, doffed upon exit from exclusion zone. Gloves will be

disposed after single use, boots will be dedicated to work in

exclusion zone and will be deconned after each use or maintained

in exclusion zone. Washing face and hands and any other exppsed

areas prior to taking anything by mouth. Minimal contact. 15-

minute eyewash in the immediate work area.
Gunfire (deer hunting with shotgung D, | No field work at dawn or dusk in areas open to hunting. High | None.
loaded with slugs is allowed in some visibility vests in these areas. When possible, schedule work i
areas on Friday and Saturday during these areas for Sunday through Thursday.
season)
Animal hazards (bees, ticks, wasps) C, IlI PPE (boots, work clothes). Pants tucked into boots or wrapped Visual survey.
shakes) with duct tape. Insect repellant, as necessary.
Temperature extremes C, Administrative controls (see Section 8). Ambient temperature, heart r

appropriate.

ates as

Soil Boring and Soil Sampling Using a Hand Operated Power Auger

General safety hazards (rotating
machinery, moving equipment, slipg
falls)

C i

Level D PPE (see Section 5) plus hardhat. Operate auger per
manufacturers’ directions. Positive action control (Deadman
switch) or easily accessible kill switch on power auger.

Daily site safety inspections.

HAZWOPER training. Buddy system. Medical clearance.
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Table 2-2 (continued)

Risk
Assess.
Safety and Health Hazards Codes Controls Monitoring
Contact with UXO D, Il On-site training in ordnance recognition for all field personnel{ Visual surveys for ordnance.
Withdrawal of all SAIC and subcontractor personnel and field
marking of suspect area if ordnance or suspected ordnance is
discovered. Notification of USACE Project Manager and facility
EOD personnel if ordnance is discovered.
Exposure to chemicals D, Il Natural rubber or similar gloves for contact with potentially Photoionization detector, visual
(see Table 2-3) contaminated material. Heavy duty re-usable PVC or neopreng surveillance for dust generation,
boots, doffed upon exit from exclusion zone. Gloves will be visual surveillance for significant
disposed after single use, boots will be dedicated to work in contamination.
exclusion zone and will be deconned after each use or maintained
in exclusion zone. Washing face and hands and any other exppsed
areas prior to taking anything by mouth. Minimal contact.
Gunfire (deer hunting with shotgung D, Il No field work at dawn or dusk in areas open to hunting. High | None.
loaded with slugs is allowed in some visibility vests in these areas. When possible, schedule work i
areas on Friday and Saturday during these areas for Sunday through Thursday.
season)
Noise B, Il Hearing protection within 7.6 m (25 ft) of equipment. Daily safety inspections.
Fire (fuels) D, Fuel in safety cans. No ignition sources in fuel storage or refuglidagily safety inspection.
areas. Fire extinguisher (see Section 9).
Animal hazards (bees, ticks, wasps} C, llI PPE (boots, work clothes). Pants tucked into boots or wrapped Visual survey.
snakes) with duct tape. Insect repellant, as necessary.
Electric shock D, Il Identification and clearance of underground utilities. Visual of all work areas.
Temperature extremes (o] Administrative controls (see Section 8) Ambient temperature, heart rates as
appropriate.
Field Laboratory Analysis
General safety hazards D, IV Level D PPE (see Section 5). HAZWOPER training. Medicgl Daily site safety inspections.
clearance.
Contact with UXO D, Il On-site training in ordnance recognition for all field personnel| Visual surveys for ordnance.

Visual surveillance for the presence of UXO. Withdrawal of all
SAIC and subcontract@ersonnel and field markiof the area if




662T10/(dHSS)(00P)dE00-86

S-¢

Table 2-2 (continued)

Safety and Health Hazards

Risk
Assess.
Codes

Controls

Monitoring

ordnance or suspected ordnance is discovered. Notification of
USACE Project Manager and facility EOD personnel if ordnan
is discovered.

Exposure to chemicals
(see Table 2-3)

D, 1l

Natural rubber or similar gloves for contact with potentially

contaminated material. Washing face and hands and any othef

exposed areas prior to taking anything by mouth. Minimal cont
Adequate ventilation of laboratory setting. Perform screening i
well ventilated area. 15-minute eyewash within 100 ft.

Act.

Fire (chemical reagents)

Control of flammable material. Fire extinguisher (see Sectiof
Adequate ventilation of laboratory setting.

Baily safety inspection.

Electric shock

Identifying and securing electrical shock hazards associated
laboratory equipment.

ithisual inspection of all work areas.

Soil Sampling with Hand Augers or Scoops

General safety hazards (manual
lifting, slips, falls)

Level D PPE (see Section 5). HAZWOPER training. Buddy
system. Medical clearance.

Daily site safety inspections.

Contact with UXO

On-site training in ordnance recognition for all field personnel
Visual surveillance for UXO. Withdrawal of all SAIC and
subcontractor personnel and field marking of the area if ordnat
or suspected ordnance is discovered. Notification of USACE
Project Manager and facility EOD personnel if ordnance is
discovered.

Visual surveys for ordnance.

nce

Exposure to chemicals
(see Table 2-3)

D,

Natural rubber or similar gloves for contact with potentially
contaminated material. Heavy duty re-usable PVC or neopreng
boots, doffed upon exit from exclusion zone. Gloves will be
disposed after single use, boots will be dedicated to work in
exclusion zone and will be deconned after each use or kept in
exclusion zone. Washing face and hands and any other expos|
areas prior to taking anything by mouth. Minimal contact. 15-
minute eyewash in the immediate work area.

Photoionization detector, visual
> surveillance for significant
contamination.

ed

Gunfire (deer hunting with shotguns
loaded with slugs allowed in some
areas on Fridaand Saturdaduring

D, I

No field work at dawn or dusk in areas open to hunting. High
visibility vests in these areas. When possible, schedule work in
these areas for Sunday through Thursday.

None.
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Table 2-2 (continued)

Risk
Assess.
Safety and Health Hazards Codes Controls Monitoring
season)
Animal hazards (bees, ticks, wasps}, C, llI PPE (boots, work clothes). Pants tucked into boots or wrapped Visual survey.
snakes) with duct tape. Insect repellant, as necessary.
Temperature extremes c Administrative controls (see Section 8). Ambient temperature, heart r

appro

priate.

ates as

Sediment and Surface Water Samplingn Streams and a Pond

General safety hazards (moving
equipment, slips, falls)

Level D PPE (see Section 5). Good housekeeping. HAZWOPEH
training. Buddy system. Medical clearance.

tDaily site safety inspections.

Drowning

Personal flotation devices must be worn if within 1.5 m (5 ft) o
water deeper than 1.2 m (4 ft).

Daily site safety inspections.

Exposure to chemicals
(see Table 2-3)

Natural rubber or similar gloves for contact with potentially

contaminated material. Washing face and hands and any othef

exposed areas prior to taking anything by mouth. Heavy duty H
or neoprene boots or waders, doffed upon exit from potentially
contaminated area. Gloves will be disposed after a single use.
Boots or waders will be dedicated to work in potentially
contaminated areas and will be deconned following each use
bogged pending subsequent use. Minimal contact. 15-minute ¢
wash within immediate area.

VvC

=

lye

Daily site safety inspections.

Gunfire (deer hunting with shotguns

loaded with slugs is allowed in some

areas on Friday and Saturday durin|
season)

No field work at dawn or dusk in areas open to hunting. High
visibility vests in these areas. When possible, schedule work in
these areas for Sunday through Thursday.

None.

Contact with UXO

On-site training in ordnance recognition for all field personnel
Visual surveillance for UXO. Withdrawal of all SAIC and
subcontractor personnel and field marking of the area if ordnaf
or suspected ordnance is discovered. Notification of USACE
Project Manager and facility EOD personnel if ordnance is
discovered.

nce

Visual surveys for ordnance

Animal hazards (bees, ticks, wasps|
shakes)

c

PPE (boots, work clothes). Pants tucked into boots or wrappeq
with duct tape. Insect repellant, as necessary. Snake chaps if

moving through underbrush.

Visual survey.
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Table 2-2 (continued)

Risk
Assess.
Safety and Health Hazards Codes Controls Monitoring
Temperature extremes c, Administrative controls (see Section 8) Ambient temperature, heart rates as

appro

priate.

Installation of Monitoring Wells and Subsurface Soil Sampling Using Hollow Stem Auger and Air Rotary Drills

General safety hazards (power D, Level D PPE (see Section 5) plus hardhat. Personnel not involy&xiily site safety inspections.
machinery, moving equipment, slipsg, with equipment will stand clear during operation. HAZWOPER
falls) training. Buddy system. Medical clearance.
Contact with UXO D, Il On-site training in ordnance recognition for all field personnel| Visual surveys for ordnance.
Visual surveillance for UXO. Withdrawal of all SAIC and
subcontractor personnel and field marking of the area if ordnamnce
or suspected ordnance is discovered. Notification of USACE
Project Manager and facility EOD personnel if ordnance is
discovered.
Exposure to chemicals D, 1l Natural rubber or similar gloves for contact with potentially Photoionization detector, visual
(see Table 2-3) contaminated material. Heavy duty PVC or neoprene boots, dofiedveillance for dust generation,
upon exit from exclusion zone. Gloves will be disposed after singisual surveillance for significant
use, boots will be dedicated to work in the exclusion zone and [wétbntamination.
be deconned after each use or kept in the exclusion zone. Waghing
face and hands and any other exposed areas prior to taking
anything by mouth. Minimal contact. Air rotary drill rigs will be
equipped with dust suppression systems. 15 minute eyewash in the
immediate area.
Gunfire (deer hunting with shotgung D, | No field work at dawn or dusk in areas open to hunting. High | None.
loaded with slugs is allowed in some visibility vests in these areas. When possible, schedule work in
areas on Friday and Saturday during these areas for Sunday through Thursday.
season)
Noise B, Hearing protection within 7.6 m (25 ft) of equipment during Daily safety inspections.
operation.
Fire (fuels) D, 1l Fuel in safety cans. Ignition sources excluded from fuel storageDaily safety inspection.
and fuel pouring areas. Fire extinguisher (see Section 9).
Animal hazards (bees, ticks, wasps) C, IlI PPE (boots, work clothes). Pants tucked into boots or wrapped Visual survey.
shakes) with duct tape. Insect repellant, as necessary.
Electric shock D, Il Identification and clearance of algpwand and underound Visual of all work areas.
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Table 2-2 (continued)

Risk
Assess.
Safety and Health Hazards Codes Controls Monitoring
utilities.
Temperature extremes c Administrative controls (see Section 8). Ambient temperature, heart r

appropriate.

ates as

Disposal of Investigation-Derived Wastes (Soil Cuttings and Decontamination Rinsates)

General safety hazards (power D, Level D PPE (see Section 5) plus heavy duty work gloves. HardBeily site safety inspections.
machinery, moving equipment, slips, if overhead hazards are present. Personnel not involved with
falls) equipment (trailer mounted liquid tank, manual drum truck, drum
grappler, Tommy lift, etc.) will stand clear during operation.
HAZWOPER training. Buddy system. Medical clearance. No
personnel under lifted loads. Only adequately trained, experienced
personnel will be allowed to operate equipment. Equipment used to
lift or move drums will be used within its rated weight capacity.
Contact with UXO D, Il On-site training in ordnance recognition for all field personnel| Visual surveys for ordnance.
Visual surveillance for UXO. Withdrawal of all SAIC and
subcontractor personnel and field marking of the area if ordnance
or suspected ordnance is discovered. Notification of USACE
Project Manager and facility EOD personnel if ordnance is
discovered.
Exposure to chemicals D, llI Natural rubber or similar gloves for contact with potentially Daily site safety inspections.
(see Table 2-3) contaminated material. Washing face and hands and any othef
exposed areas prior to taking anything by mouth. Minimal contact
Gunfire (deer hunting with shotgung D, | No field work at dawn or dusk in areas open to hunting. High | None.
loaded with slugs allowed in some visibility vests in these areas. When possible, schedule work i
areas on Friday and Saturday during these areas for Sunday through Thursday.
season)
Fire (fuels) D, 1l Fuel in safety cans. Exclude ignition sources from fuel storage &ally safety inspection.
refueling areas. Fire extinguisher (see Section 9).
Animal hazards (bees, ticks, wasps) C, IlI PPE (boots, work clothes). Pants tucked into boots or wrapped Visual survey.

shakes)

with duct tape. Insect repellant, as necessary.

Temperature extremes

Administrative controls (see Section 8)

Ambient temperature, heart r

appropriate.

ates as
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Table 2-2 (continued)

Safety and Health Hazards

Risk
Assess.
Codes

Controls

Monitoring

Equipment Decontamination (Hot Water Washing, Soap and Water Washing, Solvent Rinse)

General equipment decontamination
hazards (hot water, slips, falls,
equipment handling)

c.

Level D+ PPE (see Section 5) plus: Nitrile or PVC gloves, face

shield and Saranax or rain suit (when operating steam washer).

HAZWOPER training. Medical clearance.

Daily safety inspections.

Noise (spray washer) B, Il Hearing protection when within 7.6 m (25 ft) of operating wagher. Daily safety inspections.
Fire (flammable decontamination | D, Ill Exclusion of ignition sources during solvent use. Control of Daily safety inspections.
solvents and gasoline) flammable materials (quantities in decontamination area limited to
single day use, proper storage). Fire extinguisher (see Section 9).
Exposure to chemicals D, 1l Natural rubber or similar gloves for handling potentially None.
(see Table 2-3) contaminated materials. Adequate ventilation during solvent use.
Washing face and hands and any other exposed areas prior tg
taking anything by mouth. Minimal contact.
Temperature extremes C, Administrative controls (see Section 8). Temperature measurements

appropriate, heart rate monitoring g
appropriate.

n

EOD = Explosives ordnance disposal

HAZWOPER = Hazatous Waste Site Operations

PPE = Personal protective equipment

PVC = Polyvinyl chloride

SAIC = Science Applications International Corporation
USACE = U.S. Army Corps of Engineers

UXo = Unexploded ordnance
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Table 2-3. Potential Exposures
Health Effects/ Chemical and Physical Exposure
Chemical® TLV/PEL/STEL/IDLH ° Potential Hazards Properties’ Route(sf Location
Chromium TLVITWA: 0.5, A4 Eye irritation, sensitization Solid; properties vary Inhalation WBG
mg/nt depending upon specific Ingestion
IDLH: 25 mg/n? compound Contact
DNT (dinitrotoluene) TLV/TWA: 0.15, A2 Suspected human carcinogen, Orange-yellow solid, Inhalation | WBG
mg/nf‘ anorexia, cyanosis, VP: 1 mm; FP: 404EF Absorption
IDLH: Ca [50 mg/m] reproductive effects Ingestion
Contact
Gasoline (used for fuel] TLV/TWA: 300 ppm Potential carcinogen per Liquid with aromatic odor; Inhalation | All
IDLH: Ca NIOSH, dizziness, eye FP: -45EF; VP: 38-300 mm | Ingestion
irritation, dermatitis Absorption
Contact
Hydrochloric acid (used TLV: 5 ppm ceiling Irritation of eyes, skin, Liquid; VP: fuming; Inhalation Equipment
for equipment IDLH: 50 ppm respiratory system IP: 12.74 eV; FP: none Ingestion decontamination
decontamination) Contact area
Isopropyl alcohol TLVITWA: 400 ppm Irritation of eyes, skin, Colorless liquid with alcohol | Inhalation Equipment
(potentially used for STEL: 500 ppm respiratory system; drowsiness,odor; VP: 33 mm; Ingestion decontamination
equipment IDLH: 2000 ppm headache IP: 10.10 eV; FP: 53EF Contact area
decontamination)
Lead TLVITWA: 0.05, A3 Weakness, anorexia, abdomingBolid metal; VP: 0 mm; Inhalation WBG
mg/nt pain, anemia FP: NA; IP: NA Ingestion
PEL/TWA: 0.05 mg/m Contact
IDLH: 100 mg/ni
Liquinox (used for TLV/TWA: None Inhalation may cause local Yellow odorless liquid Inhalation Equipment
decontamination) irritation to mucus membranes| (biodegradable cleaner); Ingestion decontamination
FP: NA area
Methanol (used for TLV/TWA: 200 ppm Irritation of eyes, skin, Liquid; VP: 96 mm; Inhalation Equipment
equipment Skin notation respiratory system; headache;| IP: 10.84 eV; FP: 52EF Absorption | decontamination
decontamination) IDLH: 6000 ppm optic nerve damage Ingestion area

Contact
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Table 2-3 (continued)

Health Effects/ Chemical and Physical Exposure
Chemical® TLV/PEL/STEL/IDLH ° Potential Hazards Properties’ Route(sf Location
HMX (octogen) TLV/TWA: None Explosive; assumed irritation gf Assumed similar to RDX- FP: Assumed: | WBG
established, toxicity eyes and skin, dizziness, explodes; Inhalation
assumed to be similar to | weakness VP: 0.0004 mm at 230EF Absorption
RDX as compounds are Ingestion
very similar Contact
RDX (cyclonite) TLV/TWA: 1.5 mg/m Explosive; irritation of eyes ang White powder; FP: explodes| Inhalation WBG
Skin notation skin, dizziness, weakness VP: 0.0004 mm at 230EF Absorption
IDLH: none established Ingestion
Contact
TNT TLV/TWA: 0.5 mg/n? Cluster headache; irritation of | Pale solid; FP: explodes; Inhalation | WBG
Skin notation skin and mucus membranes, | VP: 0.0002 mm Absorption
IDLH: 500 mg/nt liver damage, kidney damage Ingestion
Contact

#The potential chemicals were obtained fromR@enna Army Ammunition Plant Phase | Remedial Investigation R&P&i).
®From 1997 Threshold Limit ValueBlOSH Pocket Guide to Chemical Hazard994.
°From 1994NIOSH Pocket Guide to Chemical Hazards, tlmdznsed Chemical Dictionar§enth Edition.

Al = confirmed human carcinogen A2
P = ionization potential TWA
PEL = permissible exposure limit VP
STEL = short-term exposure limit NA
TLV = threshold limit value NIOSH

= suspected human carcinogen
= time-weighted average

vapor pressure

= not available

CNS =
A4 =

FP =
IDLH =

National Institute for Occupational Safety and Health

central nervous system
Not Classifiable as a human carcinogen

flash point
immediately dangerous to life and health
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3. STAFF ORGANIZATION, QUALIFICATIONS,
AND RESPONSIBILITIES

This section presents the personnel (and #issinciated telephone numbers) responsible for site safety
and health and emergency response. Table 3-1 identifies the Science Applications International
Corporation (SAIC) and subcontractor individuals who will fill key roles. See the FSHP for
information on the roles and responsibilities of key positions.

Table 3-1. Staff Organization

Position Name Phone
Program Manager (DACA62-94-D-0029) Greg Grim 423-481-8784
Deputy Program Manager Ike Diggs 423-481-8710
Health and Safety Manager Steve Davis CIH, CSP 423-481-4755
Project Manager Steve Selecman 423-481-8761
Field Operations Manager Kathy Dominick 513-429-2699
Site Safety and Health Officer Martha Clough 513-429-2699
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4. TRAINING

See the FSHP. In addition to the FSHP’s requirements at least two first aid/CPR trained personnel
must be onsite during field activities.
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5. PERSONAL PROTECTIVE EQUIPMENT

See the FSHP and hazard/risk analysis section.
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6. MEDICAL SURVEILLANCE

See the FSHP.
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7. EXPOSURE MONITORING/AIR SAMPLING PROGRAM

Assessment of airborne chemical concentrations will be performed, as appropriate, to ensure that
exposures do not exceed acceptable levels. Action levels, with appropriate actions, have been
established for this monitoring. In addition to the specified monitoring, the Site Safety and Health
Officer (SSHO) may perform, or require, additional monitoring such as organic vapor monitoring in
the equipment decontamination area, personnel exposure sampling for specific chemicals, etc. The
deployment of monitoring equipment will depend on the activities being conducted and the potential
exposures. All personal exposure monitoring records will be maintained in accordance@#R 29
1910.20. The minimum monitoring requirements and action levels are presented in Table 7-1.
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Table 7-1. Monitoring Requirements and Action Limits

Hazard or
Measured
Parameter Area Interval Limit Action Tasks
Airborne organics | Breathing zone [0.9 m At least once every <5 ppm Level D All intrusive tasks
with PID or (38 ft) from source or | 30 minutes during intrusive
equivalent 0.36 m (14 in.)] in activities; continuously if >5 ppm ??? Withdraw and evaluate
front of employee’s readings exceed background « identify contaminants
shoulder « notify Project Manager and
H&S Manager
Detector tubes Breathing zone If organic vapor >5 ppm PEL/TLV Withdraw and evaluate, corArgisndicated by

may include engineering,
administrative, or personal
protective measures

organic vapor
instrument readings

Flammability and
oxygen content
with combustible
gas indicator

Near borehole and an
area where flammablé
gases are suspected

100 ppm or other indicators
of flammability observed

yOnly if PID readings exceed <10% LEL

>10% LEL

Continue and evaluate source

Withdraw and allow area to
ventilate; notify Project
Manager and H&S Manager

Intrusive tasks

[

Noise None, SAIC has Only if there is some doubt| 85 dBA and any| Require the use of hearing None; hearing
performed monitoring| about noise levels area perceived | protection protection will be
of drill rigs and as noisy worn within the
generators on previous exclusion zone around
projects. drill rigs, excavation
equipment, power
augers, and generator
Visible All Continuously Visible Upgrade PPE to preclude All
contamination contamination | contact; may include disposable
of skin or coveralls, boot covers, etc.
personal

clothing
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Table 7-1 (continued)

Hazard or
Measured
Parameter Area Interval Limit Action Tasks
Visible airborne All Continuously Visible dust Stop work; use dust suppressigrAll
dust generation techniques such as wetting
surface
H&S = Health and Safety
LEL = Lower explosive limit
PEL = Permissible exposure limit
PID = Photoionization detector
PPE = Personal protective equipment
SAIC = Science Applications International Corporation
TLV = Threshold limit value
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8. HEAT/COLD STRESS MONITORING

See the FSHP.
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9. STANDARD OPERATING SAFETY PROCEDURES

See the FSHP.
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10. SITE CONTROL MEASURES

See the FSHP.
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11. PERSONNEL HYGIENE AND DECONTAMINATION

See the FSHP.
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12. EQUIPMENT DECONTAMINATION

See the FSHP.
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13. EMERGENCY PROCEDURES AND EQUIPMENT

Emergency contacts, telephone numbers, directions to the nearest medical facility, and general
procedures can be found in the FSHP. The SAIC Field Operations Manager will remain in charge of
all SAIC and subcontractor personnel during emergency activities. The SAIC field office will serve as
the assembly point if it becomes necessary to evacuate one or more sampling locations. The SSHO
will verify that the emergency information in the FSHP is correct during mobilization for the Phase I.
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14. LOGS, REPORTS, AND RECORD KEEPING

See the FSHP.
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