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1. INTRODUCTION AND OVERVIEW

The U.S. Army Corps of Engineers (USACE)-Baltimore District has tasked EA Engineering,
P.C. and its affiliate EA Science and Technology (EA) to perform remedial investigation
activities including additional site characterization and implementation of an ozone sparging
pilot test at the Oasis Fuel Point (Oasis), Wheeler-Sack Army Airfield, Fort Drum, New York.
The goal of the additional investigation and pilot testing is to provide information necessary to
develop a groundwater remedy in accordance with the Consent Order between the State of New
York and the U.S. Army.

This document serves as the Work Plan for additional investigation and pilot testing at the Oasis
and satisfies the Consent Order requirement to develop a remedial investigation work plan. The
investigation activities outlined in this work plan are not intended to limit the potential for
expansion to include additional investigation, if required, based on the results. Project activities
at this site will be conducted in accordance with New York State Department of Environmental
Conservation (NYSDEC) and U.S. Environmental Protection Agency (EPA) Region 2 regulatory
guidelines.

1.1 BACKGROUND

The Fort Drum Military Installation (Fort Drum), which encompasses approximately 168 mi?,
is located approximately 10 mi northeast of Watertown, 80 mi north of Syracuse, and 25 mi
southeast of the United States and Canadian border (Figure 1). Fort Drum occupies a large
portion of northeastern Jefferson County, a portion of western Lewis County, and abuts the
southern edge of St. Lawrence County.

The Oasis site is a refueling area for helicopters that is located at Wheeler-Sack Army Airfield
(Figure 2). The site contains six fuel dispensers and associated piping/equipment required to
transfer JP-8 from the aboveground storage tanks (ASTSs) east of the site to the dispensers. The
fueling area consists of a 600-ft x 400-ft asphalt pad that is approximately 6-in. thick. The site is
bounded to the south by Taxiway A, to the west by Taxiway J, and to the east by Taxiway B.

A small, grassy area adjoins the area to the north. The closest structure is Building 2069 (Oasis
operations building) located south of the fuel point.

1.1.1 Light Non-AqueousPhaseLiquid

In May 2006, a release of JP-8 fuel was discovered in Service Pit No. 6, which is located at the
northern end of the system’s pipeline. At the time the spill was discovered, the refueling system
pipeline was deactivated, fuel was removed from Service Pit No. 6, and the spill was reported to
the NYSDEC and the New York State Department of Health. The cause of the fuel spill was
determined to be a faulty pressure relief valve located within Service Pit No. 6.

Vadose zone (unsaturated) soil has been impacted by residual JP-8 fuel in the area immediately
around and beneath the release (Service Pit No. 6) where fuel leaking from the pit entered the
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subsurface and migrated vertically until intercepting the water table at 40-45 ft below ground
surface (bgs). Upon reaching the water table, fuel spread radially as evidenced by impacted soil
at the water table interface and the presence of light non-aqueous phase liquid (LNAPL) was
observed in wells installed throughout the site. Based on data available from the site, the
LNAPL plume extends across more than 4 acres at the Oasis as a result of the release (Figure 3).
Approximately 400,000 gal of LNAPL were estimated to be present at the water table interface;
however, there remains a degree of uncertainty with the volume estimate due to variables
associated with site-specific properties of the LNAPL and subsurface soil conditions.

1.1.2 Groundwater

A dissolved-phase groundwater plume (greater than 20 acres in areal extent) has formed as a
result of the JP-8 spill (Figure 3). The local groundwater flow direction, observed to be to the
northeast then turning to the east, has influenced migration of the dissolved-phase groundwater
plume. The Oasis site is located southeast of the shallow groundwater divide and overlies a
deltaic sand, silt, and gravel deposit with observed zones of varying hydraulic conductivity
which may locally impact groundwater flow (and contaminant transport). Although the
hydraulic gradient in the vicinity of the spill is low (0.003-0.006 ft/ft), it increases steeply (0.01
ft/ft) beyond the eastern edge of the airfield. The average groundwater velocity is approximately
200 ft/year in the source area of the LNAPL plume and increases to greater than 450 ft/year in
the downgradient area.

The horizontal extent of the dissolved-phase plume extends approximately 2,800 ft eastward in
the direction of groundwater flow from the upgradient boundary of the LNAPL plume. Within
the LNAPL plume boundary, the dissolved-phase plume extends from the water table LNAPL
interface (located at approximately 40 ft bgs) to approximately 65-70 ft bgs, with concentrations
decreasing downward. The dissolved-phase plume descends away from the water table to deeper
portions of the aquifer and thins downgradient from the LNAPL plume boundary. Impacted
groundwater has migrated from approximately 45 ft bgs (water table) in the source area to more
than 100 ft below the water table (approximately 160 ft bgs) at the downgradient extent of the
dissolved-phase plume.

1.1.3 LNAPL Interim Remedial Measures
LNAPL Recovery via Skimming and Vacuum Enhanced Skimming

Following the initial site assessment, an interim remedial measure (IRM) was implemented in
January 2007 to continuously recover LNAPL. LNAPL skimmer systems (each consisting of a
LNAPL skimmer pump, control panel, ASTs, and associated sensors) were installed in five
extraction wells/piezometers. LNAPL collected by each system at the Oasis was pumped to the
surface for temporary storage in a 1,000-gal AST. The five original skimmer systems operated
at the Oasis recovered a total of 32,653 gal through 5 May 2008.

An upgrade to the LNAPL skimming IRM was implemented in July 2008 using vacuum
enhanced skimming (VES) to increase LNAPL recovery while a final remedial action was being
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evaluated. VES employs a vacuum to induce the migration of LNAPL to the recovery well
where it is removed via skimmer pumps. The IRM upgrade included installation of 10 additional
recovery wells and a vacuum blower to recover LNAPL from up to 15 locations.

The VES system was temporarily shut down during the surfactant enhanced aquifer remediation
(SEAR) pilot test and disassembled (due to power limitations and to provide accessibility during
installation of the expanded wellfield) prior to SEAR implementation in Parcel 1. However,
additional LNAPL removal activities continued using a mobile vacuum truck prior to SEAR
implementation in Parcel 1 and following installation of the remaining SEAR wellfield. In
addition, in September 2010, skimmers were installed and temporarily operated in the last line of
SEAR extraction wells (T-line).

Following completion of SEAR in Parcel 1, an interim VES system was restarted in December
2010 with six recovery wells. Nine additional recovery wells were added to the system in
January 2011, and a mobile skimmer pump was used in 25 locations to assess recovery rates and
recover additional LNAPL. In February to March 2011, the VES system was reconfigured as the
expanded downgradient plume boundary was delineated. The VES LNAPL recovery system
was operated continuously at 19 locations through May 2011. In May 2011, the system was
expanded and operating at a total of 25 locations.

Surfactant Enhanced Aquifer Remediation

Prior to SEAR implementation, a treatability test and pilot study were completed to evaluate the
suitability of the Oasis site for the proposed technology. The results of the treatability study
were used to develop and formulate a SEAR pilot study (0.12 acres with 13 injection wells and 2
extraction wells) to assess the viability and effectiveness at the site. Based on the results of the
pilot study (2,740 gal of LNAPL recovered), implementation of SEAR was selected as an IRM
for LNAPL removal at the Oasis site.

The treatment zone footprint used for the first iteration of SEAR implementation was
approximately 0.7 acres, and included 47 injection wells and 20 extraction wells. A total of
21,363 gal of LNAPL were recovered during SEAR implementation in Parcel 1. Based on the
findings of full-scale SEAR implementation in Parcel 1, SEAR was not recommended to be
applied to the remainder of the Oasis site (including treatment of residual LNAPL in Parcel 1).
Further efforts to remove remaining LNAPL within Parcel 1 were recommended to be performed
concurrently with site-wide LNAPL recovery; however, the recovered fluids from Parcel 1 must
be processed separately to address the residual surfactant. Addition of oxygen was
recommended to enhance degradation of residual surfactant and the constituents and breakdown
products associated with the surfactant mixture.

Dual-Phase Extraction and Air Injection
A dual-phase extraction (DPE) IRM is being implemented plume wide during the 2011 field

season (August through November 2011) to continue LNAPL recovery. Current aboveground,
temporary DPE operations include a 76-well, plume-wide DPE system including the 20-well
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Parcel 1 DPE system and a 56-well DPE system throughout the remainder of the LNAPL plume
area (Figure 4). A temporary, aboveground air injection system is also being operated using 26
injection wells in Parcel 1 to enhance degradation of residual surfactant and related breakdown
products (e.g., through the addition of oxygen).

A 10-well winterized LNAPL plume-edge DPE system is currently being constructed and is
slated to begin full-time operation in mid-October 2011. This system is intended to continue to
provide containment/control of the leading edge of the LNAPL plume while a final remedial
action is evaluated and developed. Nine of the wells from this system (i.e., EW-01, EW-02, EW-
04, EW-05, EW-06, EW-08, EW-09, EW-10, and EW-13) are currently being operated as part of
the aboveground, plume-wide DPE operation. One additional extraction well (i.e., EW-03),
installed in August 2011, will also be incorporated into the winterized DPE system.

LNAPL Recovery to Date
Through 26 September 2011, a total of 149,143 gal of LNAPL have been recovered from the

Oasis via skimming, VES, SEAR, and DPE since IRMs began in 2007. The breakdown of
volume recovered via each method is summarized below.

Method Timeframe Volume Recovered (gal)

Skimming January 2007 - May 2008 32,653

Skimming/VES May 2008 — July 2010 43,075

SEAR pilot test September — November 2009 2,740

Skimming and vacuum truck August — November 2010 12,024

SEAR Parcel 1 August — November 2010 21,363

VES December 2010 — July 2011 25,091

DPE August 2011 — September 2011 12,197
TOTAL 149,143

1.2 REMEDIATION PATH FORWARD

The Consent Decree between Fort Drum and the State of New York identifies milestones for
remediation at the Oasis site, including completion of the LNAPL removal IRM (specifically
identified as SEAR) by 27 July 2011 and implementation of a groundwater remedial action by
28 January 2014. In April 2011, the SEAR IRM, which was specified in the Consent Decree,
was replaced by plume-wide DPE as the source area IRM in order to provide
containment/control and recovery

The temporary, aboveground DPE system which began operation in August 2011 will continue
to operate through mid-November 2011, by which time a winterized LNAPL-edge DPE system
will be operational. The LNAPL-edge DPE system will be supplemented throughout the winter
with limited VES operation. Plume-wide DPE operation is scheduled to resume in April 2012.
Pilot testing of DPE enhancements is planned for early spring, and if successful, will be
implemented on a larger scale to accelerate LNAPL recovery.

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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Additionally, the pilot groundwater treatment system, which is intended to provide containment
and treatment of the downgradient extent of the dissolved-phase groundwater plume, is also
slated to be tested in Fall 2011 and implemented by Spring 2012. Due to the continued
expansion of the dissolved-phase plume and the observed increases in methyl tertiary-butyl ether
(MTBE) concentrations in the downgradient area, the original proposal for a biosparging system
has been replaced with ozone sparging, and additional site characterization activities will be
performed to refine the areal and vertical extent of the downgradient groundwater plume.

As a condition of the Consent Decree, Fort Drum is required to complete a remedial action
selection (RAS) report to develop a remedial strategy to address residual petroleum impacts
remaining following completion of the IRM. The results of remedial investigation activities
proposed in this Work Plan will be incorporated into the RAS. In order to develop the remedial
investigation and advance the RAS, a preliminary remedial alternative evaluation was performed
by assessing a range of criteria for technology alternatives with the potential to address residual
LNAPL/soil and groundwater cleanup.

Initially, a preliminary screening was performed whereby technologies were qualitatively scored
by media (i.e., LNAPL/soil and groundwater) against criteria including effectiveness,
implementability, and cost. Following the preliminary screening, retained technologies were
coupled across various media to produce three remedial alternatives that would comprehensively
address LNAPL/soil and groundwater remediation. Subsequent to the alternative technology
development process, a preliminary preferred alternative was selected based on a relative ranking
system that considered criteria including effectiveness, implementability, cost, schedule, and
potential impact on the base mission.

The preliminary preferred alternative to address LNAPL/soil and groundwater remediation
includes LNAPL recovery enhancements, source ozone treatment, and downgradient
groundwater ozone sparging. This remediation strategy for source area and groundwater
treatment will be refined/modified and formalized in the RAS report.

1.3 PROJECT OBJECTIVESAND SCOPE

The objective of the additional site characterization activities and ozone sparging pilot testing is
to collect information required to develop a final remedial action. A summary of activities for
this project’s objectives are as follows:

o Preparation of this Work Plan
« Additional site characterization:
o Groundwater profiling
0 Monitoring well installation
0 Groundwater sampling
0 LNAPL-groundwater flux sampling

e Ozone sparging pilot test

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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e Reporting:

0 Remedial Investigation Summary Report
0 Ozone Sparging Pilot Test Report.

14 PROJECT ORGANIZATION AND RESPONSIBILITIES
141  Project Management

The additional groundwater investigation activities and installation/implementation of the ozone
sparging pilot test at the Oasis will be managed through an organized effort of scientific and
engineering personnel and technical resources. These efforts will employ pre-approved field
procedures, sampling techniques, and analytical methods to accomplish the project objectives.
Effective program organization will accommodate these requirements while maintaining a
manageable degree of control over these activities.

The key technical management of this investigation will be accomplished by the Project
Manager and assigned project team. Additional individuals will be made available if warranted.

Key members of project team include:

Project Officer/Program Manager Brenda Herman

Project Manager Christopher Canonica, P.E.
Quality Assurance/Quality Control Officer/Senior Technical Review | Frank Barranco, P.G.

Program Safety and Health Officer Peter Garger, CIH

Remedial Investigation Manager Jennifer Martin Bouchard, P.G.
Site Manager/Site Safety and Health Officer Mike Valvo

1.4.2  Qualifications of Personnel

Project personnel will be qualified to perform the tasks to which they are assigned. Appraisal
of the qualifications of field personnel will be made by the Project Manager and will include
comparison of the job assignment requirements with the relevant experience and training of the
proposed personnel. It will also include a determination of whether further training is required
and, if required, by what method. On-site training is an acceptable method, provided such
training is given by a person qualified to perform the trainee’s assignment and that this training
does not otherwise impede the progress of the project.

143  Project Subcontractors

Successful implementation of the field activities proposed in this Work Plan will require several
subcontractors. The subcontractors will include a drilling company for the installation of wells,
on-site and off-site laboratory services, an 0zone equipment supplier, and a New York State
certified surveyor. To ensure compliance with the project quality assurance/quality control
objectives, subcontractor activities will be directed and supervised by a member of the project
implementation team.

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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144  USACE Support

USACE-Savannah District drillers will be responsible for groundwater profiling and installation
of all of the additional groundwater monitoring wells, with the exception of the monitoring point
clusters associated with the short-term ozone sparging pilot test. Specifications (i.e., number,
location, and well screen design [slot size, diameter, length, etc.]) will be determined in
collaboration with EA, based on the results of the groundwater profiling activities.

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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2. PREVIOUSSITE CHARACTERIZATION

21 SUBSURFACE SOIL

Soil borings were installed at the Oasis during the preliminary and site characterization
investigation (EA 2007)" to define the areal extent of impacted soil. Additional vertical
delineation of the LNAPL smear zone was performed during the SEAR Treatability Study (EA
2010a)?, the SEAR pre-design investigation (EA 2010b)®, during installation of the SEAR
wellfield (EA 2011)*, and during additional plume delineation activities following SEAR
implementation (i.e., installation of additional extraction wells and temporary monitoring points
during Winter 2010/2011 through Spring 2011).

The results of these investigations indicated that subsurface soil is impacted throughout the areal
extent of the LNAPL plume (detailed in the following section). And, as expected, the area with
the thickest interval of petroleum impacted soil (approximately 8-9 ft) is within the interior of the
plume beneath the point of the original release (Service Pit No. 6) where the highest
concentrations of constituents of concern have been detected in soils from the 40- to 45-ft (water
table) interval. The thickness of petroleum impacted soil throughout the majority of the LNAPL
plume appears to be between 5 and 6 ft, and decreases to approximately 2 ft at the margins.

22 LNAPL DISTRIBUTION AND VOLUME

A substantial LNAPL plume has formed at the water table interface beneath the site as a result of
the JP-8 fuel release. Subsurface soil has been impacted by residual JP-8 fuel in the area
immediately surrounding Service Pit No. 6, and between 1 and 4 ft of LNAPL has been observed
in piezometers, monitoring points, and recovery wells installed throughout the site. The areal
extent of the LNAPL plume is estimated to be 3.5-4 acres (Figure 3).

The volume of JP-8 released at the Oasis site was estimated using the American Petroleum
Institute LNAPL Distribution Recovery Model. Data obtained from geotechnical analysis of
soils from the Oasis site coupled with additional site-specific data, including LNAPL
thicknesses, soil parameters, etc., were used to re-estimate the LNAPL plume volume at the
Oasis site.

Running the model using three scenarios (i.e., incorporating the mean, low, and high values for
the most sensitive soil parameters) resulted in varying estimates of specific LNAPL volume for
each well. These estimates were interpolated and summed over the plume area to provide the
following range of LNAPL volumes:

1 EA Engineering, P.C., and its Affiliate EA Science and Technology. 2007. Site Characterization Report, Oasis Fuel Point, Wheeler-Sack
Army Airfield, Fort Drum, New York. November. Draft.

2 EA Engineering, P.C., and its Affiliate EA Science and Technology. 2010a. Draft Surfactant Enhanced Aquifer Remediation Pilot Study
Report Oasis Fuel Point, Wheeler-Sack Army Airfield, Fort Drum, New York. January.

3 EA Engineering, P.C., and its Affiliate EA Science and Technology. 2010b. Final Work Plan for the Surfactant Enhanced Aquifer Remediation
Interim Remedial Measure Oasis Fuel Point, Wheeler-Sack Army Airfield, Fort Drum, New York. July.

4 EA Engineering, P.C., and its Affiliate EA Science and Technology. 2011. Draft Surfactant Enhanced Aquifer Remediation Parcel 1 Summary

Report Oasis Fuel Point, Wheeler-Sack Army Airfield, Fort Drum, New York. April.
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e Low: 150,000 gal
e Mean: 400,000 gal
e High: 650,000 gal.

2.3 DISSOLVED-PHASE GROUNDWATER PLUME
2.3.1 Subsurface Geology

Site investigation activities performed from 2006 to 2009 confirmed that the Oasis is underlain
by a thick, fine to medium sand deposit, characteristic of the Pine Plains delta, which extends
from the ground surface to more than 100 ft bgs (Figure 5). While the material underlying the
site generally transitions from medium sand to fine sand and silt at depth, the results of the in situ
groundwater profiling and geotechnical analysis indicate that vertical and horizontal
heterogeneities across the site may be influencing the horizontal LNAPL migration and
associated vertical migration of the dissolved-phase groundwater plume.

2.3.2 Groundwater Flow

Groundwater flow is generally to the east-northeast in the vicinity of the Oasis site and adjoining
runway; however, based on elevations measured in the airfield sanitary landfill (ASL) located
southeast of MW-16, the direction of groundwater flow turns southeast towards the Black River
(Figure 6). Groundwater elevation measurements at the Oasis ranged from a low of 623.67 ft
above mean sea level at ASL-MW-961 to a high of 665 ft above mean sea level at the sentinel
well. The calculated hydraulic gradient in the source area between wells MW-03 and the MW-
12 cluster was approximately 0.004. The gradient increases slightly to 0.005 across the taxiway
to the east of the Oasis (between well clusters MW-13 and MW-16) where it increases to 0.01
between well clusters MW-16 and M\W-18.

Based on groundwater elevations within shallow, intermediate, and deep wells at well cluster
locations, groundwater flow at and immediately downgradient of the Oasis is primarily in the
horizontal direction with little or no vertical component to flow. However, groundwater
elevation differences in the shallow, intermediate, and deep wells at well clusters MW-16, MW-
17, and MW-18 suggest a downward vertical component to groundwater flow in the
unconsolidated Pine Plains aquifer.

2.3.3 Groundwater Quality

Site-Wide Groundwater

Groundwater sampling of the site-wide monitoring network has been conducted quarterly since
March 2007 (Table 1). Samples are analyzed for volatile organic compounds (VOCs) by EPA

Method 8260B. Samples have also been analyzed for total petroleum hydrocarbons as diesel
range organics (TPH-DRO) by EPA Method 8015 starting in May 2009.
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Within the LNAPL plume boundary, elevated concentrations of VOCs and TPH-DRO seem to
be confined to the area immediately below the LNAPL plume boundary, with concentrations
decreasing with depth (Figures 7a/b and 8a/b). However, as the dissolved-phase plume moves
away from the source area, there appears to be both a horizontal and downward vertical
migration of higher concentrations of VOCs and TPH-DRO downgradient from the LNAPL
plume boundary. The vertical extent of the dissolved-phase plume increases between the MW-
12 and MW-16 clusters, and the leading edge of the plume expanded from just beyond the MW-
16 cluster in August 2009 to beyond the MW-18 cluster in June 2011. Based on the increase in
total VOC concentrations in the MW-13 and MW-16 clusters installed within the core of the
dissolved-phase plume, and the increasing MTBE concentrations at the MW-17 and MW-18
clusters at the downgradient edge of the plume, the plume appears to be migrating downgradient.
In addition, based on the increase of total VOCs (particularly benzene, MTBE, and/or
naphthalene) in deep wells MW-11D and MW-08D, the plume appears to be expanding and/or
shifting northward.

The vertical extent of the dissolved-phase groundwater plume appears to be partially limited by a
change in geologic material from fine to medium sand to very fine sand/sandy silt at depths
ranging from approximately 92 to 104 ft bgs. The change in geology may function as a semi-
confining unit in the area between the LNAPL plume boundary and the MW-16 cluster. Once
the dissolved-phase groundwater plume reaches the very fine sand/sandy silt, it appears to move
laterally along the geologic contact in the direction of lateral groundwater flow. While the
change in geologic material appears to be limiting the rate of vertical migration of the dissolved-
phase groundwater plume, it does not eliminate the possibility of further vertical migration. The
increasing trend in benzene, naphthalene, and MTBE concentrations indicates that the dissolved-
phase plume extends vertically below monitoring well MW-13D2. Additionally, detections of
MTBE in the bedrock well at the MW-18 cluster (at a depth of approximately 164 ft bgs) may
indicate that the very fine sand/sandy silt unit is discontinuous between the MW-16 and MW-18
clusters, and the clay unit that underlies the fine sand/sandy silt unit is also missing in the
vicinity of MW-18 resulting in a vertical gradient which likely facilitated vertical migration of
the dissolved-phase plume.

Since the dissolved-phase groundwater plume has expanded laterally and vertically beyond the
existing monitoring well network, it was recommended that additional delineation be performed
to define the lateral and vertical extents, particularly in the vicinity of the MW-11, MW-08, and
MW-02 clusters (lateral extent); and MW-13 and MW-16 (vertical extent). The rationale,
approach, and sampling methods for additional groundwater plume delineation are detailed in
Section 3.

Parcea 1 Groundwater

Five post-SEAR groundwater sampling events were conducted in Parcel 1 (from December
2010 to June 2011) in order to monitor changes in VOC, TPH-DRO, and methylene blue
active substance (MBAS) concentrations following SEAR implementation. Samples were
collected from 10 wells: PZ-03, SGMP-01, SGMP-02, SGMP-03, SPMP-04, GMP-01D,
GMP-02D, GMP-03D, GMP-04D, and GMP-05D (Figure 9). With the exception of PZ-03
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and SPMP-04, which are screened to intercept the water table interface (i.e., 38-48 ft bgs), all
of the remaining wells are screened below the smear zone, from approximately 52 to 57 ft
bgs. Groundwater samples were analyzed for VOCs, TPH-DRO, and MBAS by EPA
Method 425.1. Concentrations in background well PZ-03 were non-detect throughout post-
SEAR groundwater sampling.

VOCs were detected in all SEAR and SEAR pilot wells immediately following completion of
SEAR (November 2010 sampling event), with total VOC concentrations (excluding acetone)
ranging from 497 pg/L (GMP-01D) to 19,210 pg/L (SGMP-02) (Table 2). Peak concentrations
during the five post-SEAR sampling events ranged from 904 pg/L (SGMP-03; November 2010)
to 26,221 pg/L (SGMP-01; December 2010) (Figure 10a). In general, the increase to peak
concentrations occurred between November 2010 and January 2011, with concentrations
decreasing at the majority of locations following the January 2011 sampling event. Peak
concentrations at the majority of wells were elevated above background VOC concentrations
within the LNAPL plume, as based on historical concentrations in MW-9I1 (ranging from 807 to
5,501 pg/L). However, by June 2011, total VOC concentrations (excluding acetone, which is
addressed below) in the Parcel 1 groundwater monitoring points had decreased to background
levels, with concentrations ranging from 10 pg/L (SGMP-03) to 4,374 pg/L (SGMP-02).

TPH-DRO was detected at all of the Parcel 1 monitoring points immediately following
completion of SEAR, with concentrations ranging from 9 mg/L (GMP-03D) to 1,300 mg/L
(SGMP-02). With the exception of GMP-01D and GMP-03D, peak concentrations were
observed during the November 2010 event, with concentrations ranging from 27 mg/L (SGMP-
03) to 1,300 mg/L (SGMP-02) (Figure 10b). The peak at GMP-01D was observed in December
2010, while the peak at GMP-03D was observed in March 2011. Concentrations decreased at all
locations in June 2011, with concentrations ranging from 1.86 mg/L (SGMP-03) to 219 mg/L
(SGMP-02), with concentrations at SGMP-03 and SPMP-04 within the historical background
TPH-DRO concentration range, as observed at MW-0911 (1.6 to 13.2 mg/L).

MBAS was included in the SEAR monitoring events to estimate the concentration of surfactant®
in groundwater and monitor the breakdown of surfactant over time. Following completion of
SEAR in Parcel 1, MBAS was detected at all of the Parcel 1 monitoring points, with
concentrations ranging from 1 mg/L (GMP-03D) to 652 mg/L (SGMP-02). With the exception
of SPMP-04 (water table well), peak concentrations of MBAS were reached between December
2010 and March 2011 for all wells, with concentrations ranging from 18.9 mg/L (SGMP-03,
December 2010) to 1,130 mg/L (SGMP-01, December 2010) (Figure 10c). MBAS
concentrations decreased at all locations (with the exception of SPMP-04) in June 2011, with
concentrations ranging from 0.2 mg/L (SGMP-03) to 281 mg/L (SGMP-02). The MBAS
concentration at SPMP-04 has continuously increased since December 2010, with the highest
concentration (281 mg/L) observed in June 2011.

The identification of acetone in observed groundwater samples was attributed to the breakdown
of isopropyl alcohol, which was an additive to the surfactant solution used during SEAR

5. MBAS is a colorimetric method used to detect foaming agents. Due to the nature and chemistry of the surfactants used, the MBAS method
may under-estimate the concentration of residual surfactant.
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implementation. Isopropyl alcohol was used as a stabilizer during storage and transport of the
surfactants to guard against precipitation and breakdown. Acetone has not been detected in any
of the downgradient monitoring well clusters. Following completion of SEAR in Parcel 1,
acetone was detected at all SEAR and SEAR pilot wells, with concentrations ranging from
7,600 pg/L to 110,000 pg/L. Peak concentrations of acetone ranged from 7,527 ug/L (SGMP-
04, January 2011) to 200,000 ug/L (SGMP-02, December 2010) (Figure 10d). Concentrations
generally decreased during the March and June 2011 sampling events, with current acetone
concentrations ranging from non-detect (SGMP-01, GMP-04D) to 111,000 pg/L (SGMP-02).

The final post-SEAR sampling event will coincide with the December 2011 site-wide, quarterly
groundwater sampling event. By December 2011, the temporary Parcel 1 air injection operation
will be shut down; therefore, the effect of short-term air injection on surfactant degradation will
be evaluated.

MTBE

MTBE, a fuel oxygenate not typically found in JP-8, has been detected throughout the dissolved-
phase groundwater plume, with the areal extent of MTBE extending from within the LNAPL
plume (MW-09 cluster) to the currently delineated downgradient extent of the groundwater
plume (6.5 pg/L; MW-18 bedrock) (Figures 11a/b). The highest concentrations during June
2011 were detected at depth within the middle portion of the dissolved-phase plume (904 ug/L;
MW-13D2). MTBE concentrations have continued to increase laterally in the mid-portion of the
plume with recent detections in wells MW-11D and MW-081 along the northern periphery of the
dissolved-phase groundwater plume, and vertically with increasing concentrations detected in
deeper monitoring wells at the MW-13 and MW-18 clusters.

Within the LNAPL plume boundary, the areal and vertical distribution of MTBE in groundwater
is not well defined. No MTBE concentrations have been detected in any of the Parcel 1
groundwater monitoring points, which are screened below the smear zone. Parcel 1 is located
within the upgradient portion of the LNAPL plume and is upgradient of the LNAPL source area
(Service Pit No. 6).

Downgradient from Parcel 1 and the source area, MTBE concentrations (ranging from 23 pg/L
to 1,600 pg/L) have been detected in the MW-09 cluster well, which is screened immediately
below the smear zone (55-60 ft bgs). Estimated concentrations of MTBE have been detected at
the next lower interval (65-70 ft bgs). With the exception of two low concentrations in May and
September 2009 (0.83 and 3.8 pug/L, respectively) at MW-09I12 (65-70 ft bgs), MTBE has not
been detected in the deeper intervals at the MW-09 cluster.

The MW-01/12 cluster is located along the southern boundary of the LNAPL plume
downgradient from the MW-09 cluster. MTBE has not been detected in the shallow (water table
well) or the deepest well interval (95-100 ft bgs) at this location. However, MTBE
concentrations have been detected in the upper intermediate well (MW-1211, 55-60 ft bgs)
ranging from 10 to 24 pg/L; lower intermediate well (MW-1212, 65-70 ft bgs) ranging from 95
to 340 pg/L; and upper deep well (MW-12D1, 78-83 ft bgs) ranging from 38 to 310 pg/L.
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Three other monitoring wells (i.e., MW-19, MW-21, and MW-22) screened below the smear
zone (55-60 ft bgs) were installed in the downgradient portion of the LNAPL plume to monitor
for fugitive flow during SEAR (Figure 12). MW-19 and MW-22 were installed crossgradient of
MW-09, with MW-19 located immediately outside the southern boundary of the LNAPL plume
and MW-22 located within the northern edge of the LNAPL plume. MW-21 was installed within
the LNAPL plume downgradient of MW-09 and upgradient of MW-01. Since SEAR
implementation was limited to the Parcel 1 area, these wells were only sampled once (August
2010). MTBE was detected at MW-22 (560 pg/L), but was not detected in the other monitoring
well (MW-21) where VOC and TPH-DRO concentrations were detected (Table 3). No VOCs or
TPH-DRO were detected at MW-19.

Regional Groundwater

Two primary aquifer systems are present at Fort Drum: the Pine Plains surficial aquifer and the
underlying bedrock aquifer system (Reynolds 1986)°. The bedrock aquifer system can be
divided by geologic unit into two principal aquifers: the Ordovician-aged carbonate rocks of the
Black River Group and the underlying Cambrian-aged Potsdam Sandstone and Theresa
Formation.

Surficial Aquifer

The surficial aquifer is a shallow, unconfined aquifer in the unconsolidated deltaic deposits that
ranges from less than 10 to more than 100-ft thick and extends from the village of Black River
across the southern portion of Fort Drum. The aquifer is primarily recharged by precipitation
and the water table is generally highest in the spring, due to precipitation and snow melt, and the
absence of evapotranspiration. Recharge is generally low in summer, but increases again in the
late-fall as evapotranspiration is diminished.

A regional groundwater divide is located in the vicinity of the Wheeler-Sack Army Airfield
(WSAAF), approximately following the northern edge of the Black River (ARM Group Inc.
2005)". In general, groundwater in the shallow aquifer to the north of the divide discharges to
the Indian River, while groundwater to the south of the divide discharges to the Black River.

Bedrock Aquifer

The underlying bedrock aquifer is located between 130 and 180 ft bgs, and may be locally
confined or unconfined, depending upon the presence of glaciolacustrine silt and clay deposits.
A groundwater divide similar to that of the regional shallow groundwater divide is located in the
vicinity of the WSAAF. Groundwater in bedrock to the north of the divide flows north and
discharges to Indian River (Reynolds 1986)°. To the south of the divide, groundwater in bedrock
flows south and discharges to the Black River. However, during periods of high river stage, the
gradient can reverse and allow surface water from the Black River to recharge the bedrock
aquifer.

6. Reynolds, R.J. 1986. Hydrogeol ogy of the Fort Drum Area, Jefferson, and . Lawrence Counties, New York. United States Department of the
Interior Geological Survey. Water-Resources Investigations Report 85-4119.
7. ARM Group Inc. 2005.
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Fort Drum Well Fidd

The majority of Fort Drum’s groundwater supply wells are located almost entirely within the
footprint of the WSAAF (Figure 2). Most of the wells are located west or north of the runways,
with the closest well to the Oasis site located approximately 1,500 ft to the west. Five wells (i.e.,
2,5,9, 10, and 11) are installed in bedrock, one of which is screened in the Black River Group
and four in the Theresa or Potsdam Sandstone (Fort Drum Well Inventory; Reynolds 1986°).
The remaining five active wells (i.e., 3, 4, 6, 7, and 8) are screened in overburden sediments;
with wells 4, 6, 7, and 8 in the Pine Plains delta deposits; and well 3 in sediments over bedrock.
The confining layer is present at well 3, between the delta deposits and the gravel overlying
bedrock (Fort Drum Well Inventory). Well 12 was permanently closed and well 1 was
abandoned.

During Fall 2009, six additional production wells were installed to the northeast of the Oasis site
to supplement the existing water supply network. Wells 13 through 18 are installed as open
boreholes in sedimentary bedrock with depths ranging from 167.5 to 250 ft bgs.
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3. ADDITIONAL SITE CHARACTERIZATION

A Safety, Health, and Emergency Response Plan (SHERP) Addendum, which is intended to
supplement approved Accident Prevention Plan for the Oasis site, is provided as Appendix A.
The SHERP Addendum provides site-specific information to protect the safety and health of
personnel while performing field activities detailed in this Work Plan. The Fort Drum Basewide
Quality Assurance Project Plan (QAPP) addresses field sampling and analytical procedures and
generic quality assurance/quality control protocols applicable to Fort Drum Installation
Restoration Program projects. Accordingly, these procedures and protocols are not restated in
this Work Plan, but are provided in Appendix B. Specifically, the Basewide QAPP contains
protocols for documentation and chain-of-custody, instrument calibration, equipment
decontamination, analytical procedures, data reduction and reporting, internal quality control,
performance and system audits, preventive maintenance, data assessment procedures, corrective
actions, and quality assurance reporting.

31 GROUNDWATER INVESTIGATION
3.1.1 Lateral and Vertical Extent of the Proposed I nvestigation

A total of 12 additional locations have been selected to fill data gaps in the current delineation of
the dissolved-phase groundwater plume (Figure 13). As detailed in Section 2.3, increasing VOC
concentration trends have been observed along the approximate centerline of the plume at the
MW-13 and MW-16 clusters. The vertical extent of the groundwater plume is no longer defined
by the deepest existing well at these clusters. Therefore, two of the groundwater profiling points
will be located at these clusters to define the vertical extent of the dissolved-phase plume at these
locations and to determine where it is necessary to augment the existing monitoring well
network.

Groundwater profiling will continue at these locations until VOCs are not detected in
groundwater or until bedrock is encountered. If bedrock is encountered prior to achieving
vertical delineation of VOC impacts, then a bedrock monitoring well will be installed at that
location. If bedrock is not encountered within 20 ft of the deepest existing well at these clusters,
additional monitoring well(s) will be installed, as required, to delineate the vertical extent of the
dissolved-phase plume in the unconsolidated material.

The existing downgradient monitoring well network, which consists of nine well clusters located
downgradient of the LNAPL plume boundary, provides limited resolution of the areal extent of
the groundwater plume. In the area immediately downgradient of the LNAPL plume, VOCs
have been detected at varying depths in the perimeter well clusters (i.e., MW-02, MW-11, and
MW-08). Two of the downgradient clusters, MW-14 and MW-15, demarcate the lateral extent
of the plume to the south and north, respectively. However, additional information on the lateral
extent of the dissolved-phase plume, particularly in the vicinity of the MW-16 cluster, is needed
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to determine the location and extent of the proposed full-scale ozone sparging system®. The
following profiling locations are proposed to fill downgradient data gaps:

e Northern plume extent: MW-26, MW-29, MW-31, and MW-32
e Southern plume extent: MW-23, MW-24, MW-25, MW-27, and MW-30
e Downgradient ozone pilot area: MW-27, MW-28, MW-29, MW-33, and MW-34.

Additional monitoring wells/monitoring well clusters will be installed based on the groundwater
profiling data collected at each of the proposed locations.

3.1.2  Groundwater Profiling

Groundwater profiling will be conducted using the Geoprobe® screen point 22 (SP22) sampling
tool deployed within a 6.25-in. diameter mud rotary borehole. The SP22 sampling tool is
designed to work in unconsolidated material by advancing the tool to the bottom of a borehole
and driving the protected point into the undisturbed ground. Once the tool has been advanced to
the sample depth, a protective sheath is retracted to expose a screen (2-ft long), and the sampler
collects groundwater. Once filled, the sampler is retrieved and advancement of the borehole will
continue. The groundwater sample will then be analyzed for VOCs by EPA Method 8260B
using an on-site mobile laboratory to provide quick-turnaround results (within 1 hour). Sampling
will continue at each profiling location, at 10-ft intervals, until the target completion depth is
reached.

Proposed sampling intervals are dependent upon the location of the profiling point (Table 4).
For example, at profiling points located adjacent to existing morning well clusters, sampling will
begin 10 ft below the deepest well screen interval. At new locations, the first profiling sample
will be collected at approximately 60 ft bgs. The maximum proposed depth for the groundwater
profiling is 160 ft bgs, which is the maximum anticipated depth for the overburden/bedrock
interface.

The groundwater profiling activities will be conducted using an iterative approach, with the
potential for profiling points to be added, if needed, to delineate the lateral and vertical extent of
the dissolved-phase plume and to establish perimeter monitoring points. Therefore, should
analytical results suggest that the initially selected profiling locations are within the dissolved-
phased plume, the proposed monitoring well may be relocated. For example, if a profiling
location intended to establish the lateral extent of the dissolved-phase plume shows elevated
levels of VOCs, then it would be necessary to step out further from the centerline of the plume to
establish a perimeter monitoring well location.

3.1.3  Unconsolidated Monitoring Well I nstallation

Up to four monitoring wells, including one shallow well intersecting the water table and up to
three wells installed below the water table, are planned to be installed at each of the new multi-

8. The single well pilot test for the downgradient ozone sparging system is detailed in Section 4. The full-scale system design will be based on
the successful completion of the pilot test.
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port well locations (Table 5). Actual well depths and screened intervals will be determined
based on the results of the groundwater profiling. Multiport well construction diagrams are
provided in Appendix C.

One 10.25-in. diameter borehole will be installed at each multi-port well location using mud-
rotary drilling methods. Up to four wells will be installed within a multi-port well location, with
wells co-located within a 4-in. diameter polyvinyl chloride (PVC) casing installed within each
10.25-in. diameter borehole. Each well will consist of a 0.75-in. teflon tubing extending from
ground surface through the PVC casing to the top of the desired screened interval. Two 0.5-in.
PVC 90-degree elbows will be used to connect the polyethylene tubing to the well screen,
located outside the PVC casing. Well screens will consist of 0.75-in. diameter, 0.020-in. slot,
schedule 80 PVC screen. Wells intersecting the water table will be installed with a 10-ft long
screen. Wells below the water table will be installed with a 5-ft long screen. Each multi-port
system will be assembled above ground and lowered into the borehole.

Size #0 sand will extend from approximately 2 ft below to 2 ft above each well screen. A
bentonite seal will be placed above/between each filter pack. The remaining borehole above the
uppermost filter pack and bentonite seal will be filled with a bentonite/cement grout mix and the
well will be completed at ground surface with a steel protective cover.

3.1.4  Bedrock Monitoring Well Installation

The two bedrock monitoring wells will be installed at the MW-13 and MW-16 clusters,
respectively. The bedrock wells will be installed using mud rotary drilling to the bedrock
interface, and PQ rock coring techniques to drill approximately 2-4 ft into bedrock. This will be
followed by NQ rock coring through the PQ drill stem to advance the borehole approximately 20
ft into bedrock. A 2-in. diameter PVC riser with a 20-ft section of 0.01-in. slot screen will be
installed to prevent collapse of bedrock, with size #0 sand foundation seal above the screen
interval and the remaining casing grouted in place.

Well installation will be performed under the full-time supervision of field geologist. At a
minimum, the following information will be recorded by the field geologist:

Date/times drilling occurred

Borehole depth information

Rock quality density (bedrock)

Description of fractures (bedrock)

Lithology description

Headspace photoionization detector (PID) readings
Any unusual characteristics (e.g., odor, staining, etc.)
Depth to water

Drill rig behavior and penetration rate.

Following completion of each well, steel flush mount or stick up protective covers will be
installed at the ground surface.
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3.15 Well Development

The newly installed bedrock monitoring wells will be developed by surging and purging using a
submersible pump no sooner than 48 hours after final grouting of each well is completed. The
entire screened intervals of the bedrock monitoring wells will be surged prior to pumping. A
minimum of 3 well volumes will be purged from each well during development, with 1 well
volume consisting of the saturated volume of the annular space, plus the volume of water (if any)
added during well installation to control running sands or lost to the formation during rock
coring. Pumping rates for development will range between 1 and 2 gal per minute for bedrock
wells. Unconsolidated multi-port wells will be developed to the extent practicable using a
bladder pump.

Well development parameters, including temperature, pH, conductivity, oxygen reduction
potential, and turbidity, as well as depth to water, will be monitored during development.
Development and monitoring will be conducted until parameters have stabilized and turbidity is
below 50 nephelometric turbidity units (NTU).

3.1.6  Weéll Surveying

Wells will be surveyed upon completion. Horizontal and vertical coordinates for each new
location will be integrated with existing survey information for the Oasis site. The surveyor will
establish elevations with respect to benchmarks currently installed at Fort Drum. The elevations
for all new locations will be established both for land surface and for the top of casing at a
measuring point notch. Vertical measurements will be referenced to the National Geodetic
Vertical Datum of 1929 and be reported to 0.01 ft.

Horizontal control will be established by traverse runs to establish location with respect to the
New York State planar horizontal coordinate grid system and be provided in New York State
planar and Universal Transverse Mercator coordinates (NAD83). Horizontal traverses will be
tied into established permanent benchmarks. Horizontal traverse runs will be tied back to initial
control points as a check for closure and error of closure will be recorded. The horizontal
location of wells will be reported to within 0.1 ft.

3.1.7  Groundwater Monitoring

The new monitoring well clusters will be integrated with the existing site-wide, quarterly
groundwater monitoring program, with the first event anticipated to occur in December 2011.
Groundwater samples will be collected from the monitoring wells no sooner than 2 weeks after
well development is complete. Prior to sampling, all site monitoring wells will be gauged for
groundwater elevation prior to sampling to generate potentiometric surface maps.

Low-flow sampling techniques will be utilized. The wells will be purged using a submersible
Grundfos pump, with a flow rate of approximately 0.3 L per minute. Multiport monitoring wells
will be sampled using a bladder pump (e.g., Solinst Model 408M Micro Double VValve Pump or
similar, with a flow rate of 150 mL per minute). Water quality parameters, including
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temperature, pH, oxidation reduction potential (ORP), conductivity, salinity, dissolved oxygen
(DO), and turbidity, will be monitored at 3-minute intervals using a water quality monitoring
system with flow-through cell. In addition, the depth to water will be measured every 3 minutes
during purging using a water level meter. Wells will be purged until the parameters have
stabilized, at which time the groundwater samples will be collected.

Groundwater samples will be collected using clean nitrile gloves and placed in laboratory
containers labeled with well number, date/time of sample collection, and method of analysis.
Sample containers will be placed in ice-filled coolers prepared for shipment/delivery to Accutest
for analysis of VOCs (including MTBE and naphthalene) by EPA Method 8260B and TPH-DRO
by EPA Method 8015M.

3.2 LNAPL-GROUNDWATER FLUX STUDIES

The selection of the source area groundwater remedy will be based upon the residual
concentrations of key constituents, namely MTBE, naphthalene, and benzene, as well as residual
surfactant in the Parcel 1 area. As detailed in Section 2.3.3, there is variability in the spatial and
temporal concentrations of the key constituents. Because these constituents will drive the
selection, design, and implementation of the groundwater remedy, it is critical to understand the
variability in the chemistry of the LNAPL and the resultant flux to groundwater. To assess the
variability of LNAPL chemistry and flux to groundwater, samples of LNAPL will be collected
from locations across the plume (except in the Parcel 1 area where groundwater can be collected
directly), mixed vigorously with site groundwater, and allowed to equilibrate before the
dissolved phase is decanted and sent for laboratory analysis.

3.21  Extent of the Proposed I nvestigation

The concentration of the key constituents varies spatially and temporally. Initially samples from
five locations will be collected, processed, and analyzed (Figure 14). The location of the five
samples will be based on the noted variations in MTBE concentrations at the MW-01S/MW-12I
and the MW-09I11 locations (one sample in the vicinity of each location), with remaining three
locations spread spatially across the site (one from RW-01, one from the MW-21 area, and from
the MW-22 area). It should be noted that these locations are not intended provide a full
assessment of the variability present, rather they are intended to shed light on the degree of
previously observed variability.

Following analysis and interpretation of the initial five samples, the locations and number of
samples for a larger scale investigation will be determined. A maximum of 70 total locations is
estimated for the larger-scale investigation based on the radius of influence of the current DPE
system and the ability to obtain representative samples of LNAPL from the sample locations.

3.22 Methodology for Sample Collection

LNAPL samples will be collected using a small diameter bailer. In areas where there are
significant thicknesses of LNAPL present, the entire LNAPL thickness will be collected and
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mixed prior to decanting an aliquot for testing. Site groundwater will be obtained from the water
supply well installed during SEAR implementation. The samples and site groundwater will be
transported to the USACE- Baltimore District laboratory facility at Fort McHenry.

3.23 Laboratory Analysis

For each sample, 100 mL of LNAPL (based on the mole fraction and effective solubility of each
constituent in the LNAPL) will be mixed with 1 L of site groundwater and agitated vigorously
for 30 seconds, then allowed to equilibrate in a capped separatory funnel for a minimum of 7
days (based on the prior solubility study)*. Following the equilibration period, the dissolved
phase will be decanted into laboratory glassware and submitted to Accutest Laboratories for
analysis of VOCs by EPA Method 8260B.

3.3 FIELD EQUIPMENT CALIBRATION AND MAINTENANCE

Field equipment to be used during well installation, development, and sampling includes PIDs,
interface probes/water level meters, water quality equipment, and submersible Grundfos pumps;
and controllers, generators, and a water quality meter with a flow-through cell, which includes
probes for measurement of temperature, pH, turbidity, DO, temperature, and conductivity. Prior
to mobilization, equipment will be inspected for proper operation. This equipment will be
calibrated and maintained at a frequency and under conditions per manufacturer’s specifications,
and Sections 6 and 11 of the Basewide QAPP (Appendix B). Manufacturer’s instrumentation
and equipment manuals will be available in the field.

Calibration and maintenance activities will be recorded on data quality control reports as
presented in Section 14 of the Basewide QAPP. Calibration standards required for the
instrumentation will be checked for expiration prior to use and the lot number recorded on the
data quality control report.

After each use, equipment will be decontaminated as defined in Section 3.6. All equipment will
be checked and stored in an area shielded from weather conditions.

34 FIELD DOCUMENTATION AND REPORTING

Field logbooks, soil boring logs, groundwater sampling logs, and chain of custody forms will be
used during all on-site work. A dedicated field logbook will be maintained by the Site Manager
overseeing the site activities. Field activities, including installation of soil borings/profiles and
groundwater monitoring wells, will be photo documented.

Soil and groundwater samples will be handled and packaged following proper chain of custody
procedures and delivered to the analytical laboratories within 24 hours to meet all holding time
requirements. The chain of custody record is a document that tracks the collection, possession,
and handling of samples from the time of sampling to the time the samples are analyzed.
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35 EQUIPMENT DECONTAMINATION

Drilling equipment and sample collection equipment will be decontaminated between each
drilling and sampling location. A self-contained decontamination area will be established

at the site. Drilling equipment will be steam cleaned following installation of each boring/well.
Disposal of decontamination fluid is discussed below.

Field equipment used during well development and sampling will be washed with Alconox
detergent and water, then rinsed with deionized water between individual wells to prevent cross-
contamination.

3.6 INVESTIGATIVE-DERIVED MATERIAL
Investigative-derived material generated during field investigation activities will include:

Drill cuttings (soil) derived from soil boring/well installation activities
Development and purging fluids

Decontamination fluids

Fluids from the LNAPL-groundwater flux studies

Used personal protective equipment.

The following sections describe the procedures that will be followed for handling investigative-
derived material.

361 Sail

A distiller will be used during installation of the monitoring wells in order to separate sand from
rotary drilling fluids during the drilling process. Sand and rotary drilling fluid generated during
the installation of the intermediate and deep monitoring wells will be staged in rolloffs pending

transport to Building P-2019 for disposal by Fort Drum.

362 Water

It is anticipated that the decontamination fluid generated during steam-cleaning activities for
borings/wells will be discharged to the ground surface. Decontamination and well development
water, as well as fluids remaining from the LNAPL-groundwater flux study, will be processed
(via a filter box and oil/water separator) and incorporated into the DPE process stream.

Purging fluids will be generated during sampling of the monitoring wells. These fluids will be
processed via the oil/water separator and incorporated into the LNAPL Edge DPE system
process stream.
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3.6.3  Used Personal Protective Equipment

Used personal protective equipment will be double-bagged and disposed of through Fort Drum’s
solid waste program as general refuse.
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4. OZONE PILOT TESTING

41 PURPOSE

The purpose of pilot testing ozone sparging is to collect data to determine its effectiveness as a
remediation technology to achieve New York State Groundwater Standards®. If test results
indicate ozone sparging is effective, then the parameters reduced from the pilot test (i.e.,
effective zone of treatment, ozone loading, and system flow rates) would be used in the full-scale
system design.

42  TECHNOLOGY OVERVIEW

Ozone sparging is an in situ chemical oxidation process that employs injected ozone (O3) to
remove a variety of adsorbed and dissolved-phase organic contaminants in subsurface soils and
groundwater including chlorinated solvents, petroleum hydrocarbons, and fuel oxygenates.
Ozone gas is produced using an 0zone generator unit and is mixed with ambient air at the
surface. The resulting mixture is injected into the saturated zone below or within the impacted
zone to accelerate organic compound oxidation. As ozone gas moves vertically through the soil
column, organic compounds are oxidized and eventually mineralized.

43 LOCATION

The location selected for ozone pilot testing is approximately 1,000 ft east (downgradient) of the
LNAPL plume edge and directly upgradient from the MW-16 well cluster (Figure 15a). This
pilot location is within an open, unpaved area which is easily accessible and would be suitable
for temporary installation/setup of the test equipment and aboveground piping.

The depth to water in this area generally fluctuates from 50 to 53 ft bgs, with the dissolved-phase
groundwater plume extending from at least 70 to 115 ft bgs. The highest concentrations of total
VOCs (565 pg/L), which primarily include benzene, MTBE, and naphthalene, in the area are
present in the D2 interval (screened from 90 to 100 ft bgs) of the MW-16 cluster. At the deepest
interval of the MW-16 cluster (screened from 110 to 115 ft bgs), only estimated concentrations
of benzene and MTBE have been detected; however, during the June 2011 event, naphthalene
was also detected in this well at 11 pg/L.

Site-specific data from the ozone pilot test area were collected during the pre-design
investigation and used to finalize well construction (specifically screen depth intervals). A
summary of the pre-design investigation data collection will be provided in the ozone pilot test
report.

9 NYS Regulation 6 New York Code of Rules and Regulations Part 703 Class GA standards
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44  APPROACH

It is anticipated that approximately 4 weeks will be required to complete the overall ozone
sparging pilot, during which two different methods for delivering ozone may be tested:

Ozone Loading Ozone
Method Flow Rate (cfm) (Ibs/day) Concentration (ppm)
Lower Flow Rate 3 3 5,200
Higher Flow Rate 6 3 2,600
NOTE: cfm = cubic feet per minute
ppm = parts per million

The pilot test will begin with an air injection rate of 3 cfm, which will deliver approximately
5,200 ppm ozone. The following key parameters will be monitored during the test: ozone
concentration, DO, and ORP. Subsequent to the start of ozone injection, it is expected that ozone
would be detected (background is expected to be zero), DO would be expected to increase
(through the injection and breakdown of ozone), and ORP would be expected to increase (an
indicator of an oxidized environment). After 2 weeks, the injection flow rate will be increased to
6 cfm (2,600 ppm ozone). Regardless of the flow rate, the test equipment will deliver 57 grams
per hour of ozone to the subsurface. The concentration of ozone in the injected air stream will
decrease as the air flow is increased.

45 BASISFOR OZONE PILOT TESTING

This section provides an overview of preliminary calculations which were performed to provide
a basis for the ozone pilot testing. The calculations included estimations of the ozone mass
required to treat the VOCs in the subsurface due to both natural and contaminant reactions.
Calculation sheets are provided in Appendix D. In addition, a summary of literature reviewed to
support the anticipated zone of influence, as well as results of air sparging implemented at other
Fort Drum sites are provided below.

45.1 Ozonel oading Rate Assessments

Two methods were used to assess the ozone loading rates. The first method evaluated the total
stoichiometric oxidant demand from the subsurface and compared it to the oxidant mass assumed
to be provided during the 30-day pilot study. This oxidant demand included the oxidant demand
associated with the soil and groundwater. The second method assesses the stoichiometric
demand under equilibrium conditions, which would exist when the ozone treatment zone has
been established and the only remaining source of oxidant demand is the incoming VOC flux
from upgradient groundwater. A summary of the calculations for each method is provided in
Appendix D.
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Method 1

The expected oxidant demand was calculated from the sum of the stoichiometric VOC demand,
oxidizable metals demand, and soil demand™. The calculated total oxidant demand for the 30-
day pilot test is summarized below.

Component Oxidant Demand (grams)
Stoichiometric Demand 6,431
Soil Oxidative Demand 1,929
Ferrous Iron Demand 3,712

Total Oxidant Demand 12,072

The total quantity of ozone proposed to be delivered during the 30 day pilot test is 40,830 grams;
therefore, the test ozone supply is assessed to be 3.4 times the expected oxidant demand under
this method. To estimate the amount of time required to satisfy the oxidant demand, the total
ozone demand (12,072 grams) can be divided by the expected ozone delivery rate (1,361
grams/day), which yields approximately 9 days.

Method 2

The results of the calculations indicate that a mass flux of 4.61 grams of VOC would enter the
treatment zone each day. This flux would require an oxidant demand of approximately 14.79
grams per day or 443.6 g for the 30-day pilot test. To account for auto-decomposition of the
gaseous ozone over time and distance, a gaseous ozone half-life of 20 hours was assumed
(Kerfoot 2004)™. For a 30-day period, it was calculated that 1,373 grams of 0zone would
remain within the zone of treatment. This equates to approximately 3.1 times the expected
oxidant demand from the incoming groundwater.

4.5.2 Anticipated Zone of Influence

A general basis for zone of influence was determined through a review of relevant literature,
which included USACE engineering manual EM 1110-1-4005 (Engineering and Design: In-Situ
Air Sparging); EPA 510-R-04-002 (How to Evaluate Alternative Cleanup Technologies for
Underground Storage Tank Sites); and Conceptual Modeling of Air Sparging for Groundwater
Remediation (Reddy and Adams 2008)*2. Based on this review, zones of influence of up to 40
ft have been observed in geologic conditions similar to Oasis (i.e., fine to medium sand). In
addition, the results of air sparging pilot testing at other Fort Drum sites resulted in measured
zones of influence ranging from 30 to 40 ft (EA 2005)**. A conservative monitoring point
placement of 5, 15, and 25 ft was selected to be within the expected zone of influence.

10 A procedure for ozone demand calculations for MTBE, as a primary constituent, was published in the MTBE
Remediation Handbook (E.E. Moyer and P.T. Kostecki, eds., Amherst Scientific Publishers, Amherst, MA, 2003).
11 Kerfoot 2004. National Groundwater Association. Conference of MTBE and Perchlorate.

12 Reddy and Adams. 2008. Conceptual Modeling of Air Sparging for Groundwater Remediation

13 EA. 2005. Work Plan for Dual Phase Extraction System Enhancements, AAFES Station, Fort Drum, New York.
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Based on the Method 2 ozone loading calculation results, the 0zone concentrations remaining
(after auto-decomposition) at the leading edge of the ozone injection area will reach equilibrium
(i.e., ozone concentrations sufficient to oxidize the influent VOCs concentrations) after
approximately 9 to 10 days of travel time in the subsurface. However, it should be noted that
partial treatment of the influent VOC concentrations could occur further outside of this
equilibrium condition. This equates to an approximate ozone radius of treatment of 30 to 35 ft.
Based on the assessed bubble travel velocity, it is anticipated that the two vertical zones of
treatment will overlap and will address the vertical extent of the dissolved-phase plume.

46 PRE-DESIGN INVESTIGATION

Additional delineation of the dissolved-phase groundwater plume was required in the pilot test
area to determine the ozone treatment intervals. Ozone sparging wells and associated monitoring
point clusters were installed based on the groundwater profiling data collected during installation
of the first monitoring point cluster. Groundwater profiling methods similar to those detailed in
Section 3.1.2 were used in the ozone pilot test area. To assist in assessing the oxidant demand
for the ozone sparging test area, groundwater (from one of the ozone monitoring points) and soil
(from the ozone injection point) were collected during the pre-design investigation for laboratory
analysis of total organic carbon and total inorganic carbon.

4.7  TEST LAYOUT

Two ozone sparge points (located approximately 5-ft apart), three groundwater monitoring point
clusters, and one additional geophysical monitoring point will be used to determine the effective
radius of treatment of the ozone sparging system. The monitoring point clusters were located at
5-ft (northeast), 15-ft (southeast), and 25-ft (east) intervals downgradient of the sparge points
(Figure 15a). The additional geophysical monitoring point was located 5 ft southeast of the
sparge points.

48 WELL DESIGN
4.8.1 SpargePoints

Two ozone sparge points were installed at 78-80 ft and 100-102 ft, with the deeper sparge point
located approximately 5 ft downgradient of the shallow sparge point (Figure 15b). These depths
were selected based on the groundwater profiling results from the ozone pilot study area. Two
separate drilling methods were used to further evaluate the preferred drilling method for the full-
scale implementation: the shallow ozone sparge point was installed using 3.25-in. hollow-stem
auger drilling methods, while the deep ozone sparge point was installed using a 3.9-in. (hominal
4-in.) diameter roller bit mud rotary drilling method.

The depth of the deeper point (100-102 ft bgs) was selected in the field based on the results of
the pre-design investigation (i.e., based on vertical delineation of the dissolved-phase
groundwater plume and identification of lower permeability material in the soil sample collected
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from the 108-112 ft bgs interval). The shallow sparge point was located at the mid-point
between the deep sparge point and the water table.

Each ozone sparge point was constructed with a 2.75-in. diameter, 2-ft long Spargepoint®
assembly (14-in. long micro-porous PVC screen with end cap and top adapter/coupler) and an
appropriate length of 0.75-in. diameter Schedule 80 PVC riser (flush-threaded with Viton o-
rings) extending to the ground surface. Native sand was allowed to collapse around the sparge
point to extend from the base of the boring (at least 6-in. below base of sparge point) to a
minimum of 1-ft above the top of the sparge point. A 3-ft-thick bentonite pellet seal was
installed via tremie-pipe above the sand pack. The remaining area of each borehole was filled
via tremie-pipe with a bentonite/cement grout mix to the ground surface. Upon completion, the
sparge point was filled with distilled water. Sparge point construction diagrams are provided in
Appendix C.

4.8.2 Monitoring Point Clusters

Three monitoring point clusters were installed northeast, southeast, and east of the injection
points at distances of 5 ft, 15 ft, and 25 ft, respectively. Four vertical intervals were installed at
each monitoring point cluster, with two intervals located above each sparging point interval
(Figure 15b). An additional monitoring point (consisting of a solid, transparent casing) was
installed at a single depth approximately 5 ft southeast of the injection points to facilitate
geophysical logging.

Two, 2-in. diameter monitoring points were co-located in each nominal 6-in. diameter borehole
installed using mud rotary drilling methods. Wells were installed with appropriate lengths of
0.010-in. slot, Schedule 40 PVVC well screen*®. Size 0 filter pack was installed from the base of
the boring to approximately 2-ft above the top of the deepest well screen. A bentonite seal was
installed above the sand pack to approximately 1 ft below the bottom of the upper well screen.
Filter pack material was installed from the top of the lower bentonite seal to approximately 2 ft
above the upper well screen. A second bentonite seal was installed above the upper filter pack.
The remaining area of the boreholes were filled with a bentonite/cement grout mix and
completed at ground surface with a steel, flush-mount cover.

The additional monitoring point at the 5-ft distance (southeast of the injection point) was
installed in the nominal 6-in. diameter mud-rotary borehole that was advanced during pre-design
groundwater profiling to facilitate downhole geophysical logging. The monitoring point was
constructed with transparent 2-in. diameter, Schedule 40 PVC with an end cap. No filter pack
was installed. The formation material surrounding the monitoring point was allowed to collapse
in place as the drilling equipment is retracted from the borehole.

14 Well screen lengths will vary by vertical interval (i.e., longer for the shallow interval versus shorter for the intermediate/deep interval).
Actual lengths will be based on the results of the groundwater profiling.
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49 PILOT TEST
4.9.1 Equipment

A rented trailer-mounted ozone sparging test unit will be mobilized to the site by an equipment
subcontractor (Bisco/Kerfoot Technologies) to implement the pilot test. The ozone sparging test
unit, which consists of an ozone generation subsystem, compressed air subsystem, and associated
controls/pressure gauges, will be operated using a rented generator. Ozone sparging equipment
will be connected to the sparging points using 0.5-in. diameter tubing.

The pilot test system will utilize an air compressor capable of producing up to 14.7 cfm at 100
psi. The proposed injection rates and pressures will be substantially less than the compressor
capabilities. The system will be equipped with pressure regulators between the air compressor
and the injection points to control/limit the amount of pressure being applied to the subsurface.
The system will also be equipped with two oxygen concentrators that feed a pair of 30 grams per
hour ozone generators.

49.2 OzoneDdlivery

Both ozone approaches deliver the same overall quantity of ozone of 3 Ibs/day (1.5 Ibs/injection
point/day) to the subsurface, but at different concentrations in the injected air stream. It is
anticipated that large-scale changes in groundwater chemistry (i.e., DO, ORP, conductivity, and
pH) will be observed within 1-2 weeks of initiating the pilot test. However, it is anticipated that
measureable changes in at least some of the field parameters should be evident in less than one
week, especially in the monitoring points located closer to the injection points.

As described previously, the first portion of the pilot test will consist of the injection of ozone at
a lower flow rate (3 standard cfm) which results in a higher ozone concentration (approximately
5,200 ppm). The second portion of the pilot test would consist of the injection of ozone in a
higher flow rate (6 cfm) which results in a lower ozone concentration (approximately 2,600

ppm).
Pulsed Operation

Pulsed ozone injection is typically performed to enhance distribution and increase residence time for
the ozone to react with the constituents of concern. The ozone injection wells will be pulsed by
cycling the flow of air from the deep injection point to the shallow injection point on a half-hour
basis. That is, air will be delivered to the deep point for the first half-hour (while the shallow point
does not receive air flow), then solenoid valves divert the flow to the shallow point for the next half-
hour (while the deep point does not receive air flow). This cycle will repeat itself for the duration of
the test.

I njection Pressures

Since the Oasis pilot test will employ two different injection depths (20 ft and 40 ft below the
static water table elevation) using two different flow rates (3 cfm and 6 cfm), injection pressures
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will vary. The injection pressure was calculated based on the following components™
(Appendix D):

e Hydrostatic pressure (needed to displace the
column of water standing in the well pipe) 6, P nen @

e Frictional losses in pipe (head loss due to friction S
of fluid moving between the wellhead and well
screen): these losses were assumed to be
negligible due to a combination of the low air
flows, injection point and piping diameters, and
relatively short distance of piping (i.e., less than
100 ft).

e Spargepoint® air-entry pressure™®: backpressure
resulting from air flow through the injection point /
in a medium sand (see Figure). The backpressures e
correspond to 3 psi and 6 psi for 3 cfm and 6 cfm 0
of air flow, respectively. of

e Formation air-entry pressure: Reference value for
formation air-entry pressure for the fine-medium
sand (0.44 psi).

Based on the results of the calculations, the following air entry pressures were estimated:

Static Head (ft bgs) Flow Rate (cfm) Pressure (psi)
20 3 12.1
20 6 15.1
40 3 20.8
40 6 23.8

As a precaution, additional calculations were performed to establish the maximum air injection
pressure that would be used during pilot testing, in order to prevent pneumatic fracturing of the
formation. The maximum injection pressure was calculated based on the following
components™ (Appendix D):

e Overburden pressure (unsaturated and saturated soil)
e Soil characteristics (for fine to medium sand)
e Applied safety factor of 70%.

Based on the results of the calculations, the maximum injection pressures for the shallow and
deep injection points are 46.8 psi and 59.9 psi, respectively.

15 USACE guidance manual EM 1110-1-4005 (In-situ Air Sparging)
16 Used in lieu of “formation air-entry pressure” since the injection points were installed without a filter pack.
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410 MONITORING
4.10.1 Field

System monitoring will include collection of injected air flow and ozone concentration at the
system/injection well. Performance monitoring will include periodic measurements of soil gas
pressure, groundwater elevation, DO concentration, 0zone concentration, and ORP in the
surrounding monitoring point clusters (Table 6). In addition, groundwater elevation and soil
vapor VOC concentrations will be measured in the shallow monitoring points at each cluster.
Performance monitoring data will be collected more frequently during the first day and week of
operation during each flow rate test.

In addition to the standard performance monitoring, changes in water saturation resulting from
ozone sparging will be collected from the area of the supplementary geophysical monitoring
point installed 5 ft from the injection well by measuring resistivity. The development of air
channels and changes in water saturation can be assessed by logging the resistivity prior to
system start-up and then subsequently logging the resistivity as the test progresses over hours
and days. Because the resistivity of the formation and the water chemistry do not change
dramatically over this period of time, a change in resistivity (usually an increase) would reflect
increased air in the formation. This method will provide two-dimensional qualitative data on the
distribution of air in the formation as a result of the pilot test activities.

A suite of downhole geophysics will be run prior to start-up including resistivity via
electromagnetic induction, natural gamma, spontaneous potential, and single point resistance in
order to identify any anomalies which may impact the resistivity method. Resistivity via
electromagnetic induction will be logged within 1 hour of startup, at 4 hours after startup, and 1
day after startup. The downhole geophysical equipment to be used includes the following Mount
Sopris instruments: Matrix Winch/Logger, 2PGA-1000 probe, and 2P1A-1000 probe.

4.10.2 Analytical

In addition to the field monitoring, groundwater concentrations will be monitored during the
pilot testing period to assess the reduction in VOC and TPH-DRO concentrations. Groundwater
samples will be collected from the three monitoring point clusters using low-flow sampling
techniques (see Section 3.1.7). Sampling events will be performed prior to initiation of the pilot
test, after 2 weeks of ozone sparging, and following completion of the pilot test.

411 DATA EVALUATION

The data collected during the pilot test will be evaluated to estimate the ozone sparging
zone/radius of influence in the saturated zone and contaminant oxidation. The final anticipated
use of this technology will rely on the natural flow of groundwater to transport contaminants
through the line of ozone injection wells; therefore, the success of the barrier line will eventually
be measured by the amount of reduction in contaminant concentrations observed between the
upgradient and downgradient monitoring wells. For the purposes of the 30-day pilot, test
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parameters will be monitored in the pilot study monitoring points located 5 ft, 15 ft, and 25 ft
from the injection points, and will assess the distribution of ozone and the relative reduction of
VOCs within this zone of treatment produced by the pilot test. A description of how these
parameters will be evaluated follows.

Deter mination of Zone/Radius of Influence

The zone/radius of influence of the ozone sparging system will be determined by evaluating data
obtained from the monitoring points during the pilot test: ozone, concentrations of VOCs, DO,
ORP, differential pressures, water table elevations, and vadose zone soil VOC concentration
data. Each of the data sets will be reduced and represented graphically as follows:

Direct Indicators

e Increases in 0zone measurements above pre-operation levels (anticipated to be non-
detect) will be evaluated. Detections of ozone will be interpreted as confirmation
ozone sparging has influenced the associated monitoring point.

¢ Reductions in dissolved concentrations of VOCs below baseline (pre-operation)
levels will be evaluated. Reductions in concentrations of constituents of concern will
be interpreted as confirmation ozone sparging has influenced the associated
monitoring point.

Indirect Indicators

¢ Increases in DO measurements above baseline/pre-operation levels will be evaluated
in reference to the distance from the sparging well. Increases in DO will be
interpreted as an indication that air injection has influenced the associated point.
Oxygen (O,) is a by-product of ozone (O3) oxidation.

e Increases in ORP above baseline/pre-operation levels will be evaluated in reference to
the distance from the sparging well. Increases in ORP will be interpreted as an
indication that ozone/air injection has influenced the associated point.

e Increases in soil gas pressures above baseline/pre-operation levels will be evaluated
in reference to the distance from the sparging well. Increases in pressure will be
interpreted as an indication that air injection has influenced the associated point.
Injected air would have entered the monitoring point and pressured the head space.

e Increases in the water table above baseline/pre-operation levels will be evaluated in
reference to the distance from the sparging well. Increases in water table (i.e.,
groundwater mounding) will be interpreted as an indication that air injection has
influenced the associated point.
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Other Parameters

Total vapor-phase VOC measurements will be collected from shallow monitoring points
(screened within the vadose zone) using a PID. Significant increases in VOCs in the vapor
phase will be interpreted as an indication that VOCs have been volatized from the saturated
zone and not oxidized. Soil vapor VOC detections would most likely trigger a lowering of
the sparging flow rate to reduce volatilization.

412 FULL-SCALE DESIGN CONSIDERATIONS

The conceptual design for a full-scale pilot study ozone system will be developed based on the
successful completion of the single-location pilot test. The data evaluation detailed in the
previous section will be used to determine the optimum well spacing, ozone loading rates, flow
rate, and injection pressure.

In addition to system design parameters, considerations for long-term operation and maintenance
also need to be evaluated in order to determine whether ozone sparging would be a cost-effective
long-term remedial measure for groundwater treatment at the Oasis. lron precipitation is
typically one of the primary concerns for long-term operation and maintenance of groundwater
remediation systems, particularly when oxygen addition is a primary means of treatment. Since
the pilot test well construction also included direct burial of microporous PVC injection wells, an
evaluation of the potential long-term impacts of iron fouling was warranted. A summary of the
calculations performed to evaluate the potential for iron fouling is provided in Appendix E.

Based on this assessment, formational plugging is unlikely to impact ozone injection capabilities
for the anticipated duration of the downgradient ozone barrier system operation. However,
reflux of water into the injection point during pulsed operation could occur. This reflux results
in the potential for additional iron precipitation within the interior of the injection point. The
degree of plugging would likely be manageable through routine operations, maintenance, and
rehabilitation techniques; as long as correct check valve operation is ensured. If the check valves
fail to operate as intended, higher levels of iron precipitation and additional plugging within the
injection points may occur.

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
Fort Drum, New York Work Plan
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5. PROJECT SCHEDULE AND DELIVERABLES

The proposed schedule for implementation of the remedial investigation and preparation of
project deliverables is summarized in the following table and detailed in Figure 16. The
schedule identifies the tasks associated with the completion of the work effort and the duration of
each. Commencement of field activities will be contingent upon Fort Drum, USACE, and
NYSDEC approval of the Work Plan. It is anticipated that the duration of the proposed effort
covered under this Work Plan, including reporting, will be approximately 5-6 months.

Description Start Complete
Remedial Investigation Work Plan September 2011
Additional Site Characterization October 2011 December 2011
Ozone Pilot Test October 2011 December 2011
Ozone Pilot Test Report December 2011 January 2012
Remedial Investigation Summary Report January 2012 February 2012

Additional site characterization activities, including groundwater profiling and well installation,
will be performed by USACE-Savannah District, with EA support, from October to December
2011. EA will install the wells and monitoring points required to perform the ozone pilot test
concurrent with USACE drilling activities. Implementation of the ozone pilot test will begin
following well development and sampling of the pilot monitoring points. The additional
monitoring wells for the remedial investigation will be installed based on highest to lowest
priority, and all additional monitoring wells installed will be incorporated into the site-wide well
network and sampled during the next site-wide sampling event scheduled for December 2011.

The schedule does not account for delays due to conditions that are not possible to anticipate,
including unscheduled Fort Drum functions that prohibit field activities and/or weather delays.
Unexpected delays will be documented and reported to Fort Drum and USACE-Baltimore
District within 48 hours. In the event that the schedule needs to be modified, EA will contact
Fort Drum and USACE for approval of the updated schedule.

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
Fort Drum, New York Work Plan
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ID |Task Name Duration Start Finish [ September 2011 [ October 2011 [ November 2011 [ December 2011
31136 [ 912151821 2427303 [ 6 [ 9 [12]15[18[21[24[27[30[ 2[5 [ 8 [11[14[17[20[23[26[29[ 2[5 [8 [11[14]17 20
1 Work Plan 27 days Mon 9/5/11 Tue 10/11/11
2 Draft 17 days Mon 9/5/11  Tue 9/27/11 | |
. N
3 Final 5days  Wed 10/5/11 Tue 10/11/11
4 Remedial Investigation 46 days Fri 10/14/11 Fri 12/16/11 —
5 Groundwater Profiling 11 days Fri 10/14/11  Fri 10/28/11 | F——
6 Monitoring Well Installation 30 days Mon 11/7/11  Fri 12/16/11 |
7 |Ozone Pilot Test 35days Mon 10/17/11 Fri 12/2/11 —
8 Well Installation 5days Mon 10/17/11  Fri 10/21/11 H
9 Well Development and Sampling 10 days Mon 10/24/11 Fri 11/4/11 |—
10 Ozone Pilot Test 20 days Mon 11/7/11 Fri 12/2/11 |

Date: Mon 10/17/11

Task

Split

Summary

Milestone ‘

Project Summary ﬁ

External Tasks

|

|

External Milestone ‘

Inactive Task

Progress
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b

Figure 16
Project Schedule
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TABLE 1 SUMMARY OF GROUNDWATER TRENDS FROM MAY 2009 TO JUNE 2011
MW-02S NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 2010 2010 | March 2011 June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzen4| (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<5U) 5
1,3,5-Trimethylbenzend| (<1.0 U) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<5U) 5
4-Isopropyltoluene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<5U) 5
Benzene (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<1o0U) | (<05U) | (<0.5U) 1
Ethylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<1U) 5
Isopropylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5U) 5
m&p-Xylenes (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) --
[Methyl-t-butyl ether (<0.5 V) (<05U) | (<05U) (<05U) | (<05U) (<05U) | (<1.0U) (<0.5 L) (<1 U) 10
[Naphthalene (<1.0 V) (<10U) | (<10U) (<10U) | (<10U) (<10U) | (<10U) (<1 V) 16.4 10
[In-Butylbenzene (<1.0 V) (<10U) | (<10U) (<10U) | (<10U) (<10U) | (<10U) (<1 V) (<5 U) 5
(In-Propylbenzene (<1.0 V) (<10U) | (<10U) (<10U) | (<10U) (<10U) | (<10U) (<1 V) (<5 U) 5
0-Xylene (<1.0U) (<1.00) (<1.0U) (<1.0V0) (<1.0V) (<1.0V0) (<1.0U) (<1V) (<1 V) --
sec-Butylbenzene (<1.0U) (<1.0U) (<1.0VU) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) (<5U) 5
t-Butyl Alcohol (<5.0U) | (<5.0V) (<5.0U) | (s5.0U) | (<5.0U) | (<5.0U) | (<1.0U) (<5 L) (<20 U) -
t-Butylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1U) (<5 V) 5
Toluene (<10U) | (<10U) | (<10U) | (<1o0U) | (<10U) | (<10U) | (<10UL) (<1U) (<1V) 5
Xylenes (Total) (<1.0V) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0V) (<1.0UV) (<1 V) (<1U) 5
BTEX ND ND ND ND ND ND ND ND ND --
Total VOC ND ND ND ND ND ND ND ND 16 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics| (<300U) | (<300U) [ (<300U) | (<300U) | (<300U) | (<300U) | (<310U) | (<300UV) | (<200U) | -

NOTE:

NYSDEC =
Mg/L =
U=

BTEX =
ND =
VOC =

(a) NYS Regulation 6 New York Code of Rules and Regulations Part 703 Class GA standards and/or NYSDEC 1998 Ambient Water Quality Standards and Guidance Values.
New York State Department of Environmental Conservation
Micrograms/Liter

Analyzed but not detected at concentrations abve the report limit. Sample quantitation limits are shown as (<__ U)

Indicates no standard or guidance value exists

Benzene, toluene, ethylbenzene, and total xylenes

Non-Detect

Volatile Organic Compound

Bold values indicate exceedance of NYSDEC Class GA Groundwater Standards and Guidance Values
Results for wells that have been continuously non-detect for VOCs and TPH-DRO are not provided.

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York

Remedial Investigation
Work Plan
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TABLE 1 (Continued)
MW-08I NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) 37.7 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0UL) (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5 U) 5
Benzene (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) 20 6.1 10.2 1
Ethylbenzene (<1.0U) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0U) 12 6.8 13.8 5
m&p-Xylenes (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<1U) -
Methyl-t-butyl ether (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) 4 (<0.5U) (<1V) 10
Naphthalene (<10U) | (<10U) | (<1oU) | (<10U) | (<LOU) | (<1OUL) 18 33 45.6 10
[In-Butylbenzene (<1.0U) | (<10U) | (<to0u) | (<10U) | (<10U) | (<1.0U) | (<1.0UL) (<1 V) (<5 V) 5
(In-Propylbenzene (<1.0U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0U) (<1 V) 100 5
0-Xylene (<10U) | (<10U) | (<10U) | (<10U) | (<1O0U) | (<10OUL) 130 59 (<5 V) -
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) <1V (<1 V) 5
Xylenes (Total) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) 130 59 100 5
BTEX ND ND ND ND ND ND 150 65.10 110 --
Total VOC ND ND ND ND ND ND 184 164 207 -
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) [ 420 [ (<300U) [ 480 | -

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York
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MW-08D NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene || (<1.0 U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1U) (<5 V) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5 U) 5
Benzene (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) 0.52 3.6 5.6 1
Ethylbenzene (<1.0U) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<1 V) 5
Isopropylbenzene (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1V) (s5V) 5
m&p-Xylenes (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1 V) 1.7 -
Methyl-t-butyl ether (<05U) | (<05U) | (<05U) 0.86 1.3 3.2 9.4 13 21.6 10
Naphthalene (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1V) (<5 V) 10
[In-Butylbenzene (<10U) | (<10U) | (<10VU) | (<10U) | (<1.0U) | (<1.0U) | (<10UL) (<1U) (<5 U) 5
(In-Propylbenzene (<1.0U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0U) (<1U) (<1 V) 5
0-Xylene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5 V) --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) | (<5.0U) | (<5.0U) | (<5.0U) | (<5.0U) | (<5.0U) | (<5.0L) (<5 U) (<20 U) -
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<5 U) 5
Toluene (<1.0 L) (<1.0U) | (<1.0V) (<1.0U) | (<1.0V) (<1.0U) | (<1.0V) (<1U) (<1 U) 5
Xylenes (Total) (<1.0U) (<1.0V) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) 1.7 5
BTEX ND ND ND ND ND ND 0.52 3.6 7 --
Total VOC ND ND ND 0.86 13 3.2 9.92 17 29 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) [ (<310UV) [ (<300UV) [ (<200UL) | --

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York
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TABLE 1 (Continued)

MW-0911 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 530 520 9 460 36 270 31 (<10V) (<5V) 5
1,3,5-Trimethylbenzene 140 150 (<1.0U) 120 11 79 20 14 20.7 5
4-1sopropyltoluene 22 34 25 33 13 34 33 (<10 V) 81.9 5
Benzene 630 820 400 650 230 530 780 780 453 1
Ethylbenzene 300 440 9.4 180 41 190 370 430 311 5
Isopropylbenzene 62 83 63 77 55 89 93 48 77.5 5
m&p-Xylenes 650 750 7.5 690 26 330 (<5 V) 13 8.7 -
Methyl-t-butyl ether 1,600 1,100 170 570 23 130 300 770 290 10
Naphthalene 260 390 250 420 220 370 270 290 315 10
n-Butylbenzene 18 16 17 21 13 24 15 (<10 V) (<5U) 5
n-Propylbenzene 75 91 9.5 52 14 43 83 46 (<1U) 5
0-Xylene 760 1,100 680 570 99 130 (<5U) (<10V) 25.7 -
sec-Butylbenzene 33 31 27 34 25 43 37 11 274 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<25 U) (<250 U) (<20 V) --
t-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) 1.4 (<1.0V) (<5 U) (<10 V) (<5U) 5
Toluene 47 26 5.6 12 (<1.0 L) (<1.0 V) (<5 V) (<10 U) (<1 U) 5
Xylenes (Total) 1,410 1,850 687.5 1260 125 460 17 13 8.7 5
BTEX 2,387 3,136 1,102.5 2,102 396 1,180 1,167 1,223 773 -
Total VOC 5,127 5,551 1,673 3,889 807 2,267 2,032 2,402 1,611 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 9,300 | 10,000 | 3600 | 11000 | 1600 | 5000 | 6000 [ 7300 [ 13200 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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MW-0912 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 150 (<1.0U) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<50 V) 5
1,3,5-Trimethylbenzene 39 (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) <1V (<50 V) 5
4-1sopropyltoluene 12 1.4 (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<50 U) 5
Benzene 0.92 33 0.54 1.8 0.99 (<0.5 U) 1 (<0.5 V) 39.4 1
Ethylbenzene 15 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1V) (<10 V) 5
Isopropylbenzene 9.7 4.6 (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1V) (<50 V) 5
m&p-Xylenes 57 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1 V) (<10 V) --
Methyl-t-butyl ether 0.83 (<05U) | (<05U) | (<05U) | (<0.5U) 38 (<05U) | (<0.5U) (<10 U) 10
Naphthalene 24 10 6.7 4.4 (<1.0V) (<1.0V) 2 (<1 V) (<50 V) 10
[In-Butylbenzene 7.9 15 (<1.0U) | (<1.0VU) | (<10U) | (<10U) | (<1.0UV) (<1 U) (<50 U) 5
(In-Propylbenzene 22 (<1.0U) | (<10V) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<10 V) 5
0-Xylene 31 1.3 (<1.0UV) (<1.0U) (<1.0U) (<1.0U) (<1.0U) <1V (<50 L) --
sec-Butylbenzene 14 1.9 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1V) (<50 U) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<25 V) (<200 U) --
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) (<1U) (<50 U) 5
Toluene 52 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<10V) 5
Xylenes (Total) 88 1.3 (<1.0U) (<1.0UV) (<1.0U) (<1.0V) (<1.0U) (<1V) (<10 V) 5
BTEX 109 5 0.54 1.8 0.99 ND 1 ND 39 --
Total VOC 389 24 7.24 6.2 0.99 3.8 3 ND 50 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 2,000 | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) [ (<320U) [ (<300U) [ 200 | -

Oasis Fuel Point, Wheeler-Sack Army Airfield
Fort Drum, New York
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MW-09D1 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 15 (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<50 V) 5
1,3,5-Trimethylbenzene 10 (<1.0VU) | (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<10UL) (<50 U) 5
4-1sopropyltoluene 3.9 (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<50 U) 5
Benzene (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5UV) (<5 V) 1
Ethylbenzene 2.3 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<10V) 5
Isopropylbenzene 2.1 (<1.0V) | (<10U) | (<tou) | (<10U) | (<10U) | (<1.0U) | (<10UL) (<50 U) 5
m&p-Xylenes 3.7 (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) (<10 U) -
Methyl-t-butyl ether (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5UV) (<0.5U) (<0.5UV) (<0.5U) (<10V) 10
Naphthalene 5 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<50 U) 10
[In-Butylbenzene 33 (<1.0U) | (<1.0VU) | (<10U) | (<10U) | (<1.0U) | (<1O0U) | (<1OUL) (<50 U) 5
(In-Propylbenzene 5 (<1.0U) | (<1.0V) | (<10U) | (<10U) | (<1.0U) | (<10U) | (<10UL) (<10 V) 5
0-Xylene 5.2 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<50 V) --
sec-Butylbenzene 4.2 (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<50 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<25U) (<200 U) --
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<BOL) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<10V) 5
Xylenes (Total) 8.9 (<10U) | (<10U) | (<1oU) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<10U) 5
BTEX 11 ND ND ND ND ND ND ND ND --
Total VOC 60 ND ND ND ND ND ND ND ND -
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 640 | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) | (<330U) | (<310U) | (<210U) | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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MW-111 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0UL) (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5 U) 5
Benzene (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5UV) (<0.5U) 1
Ethylbenzene (<1.0U) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0U) (<1.0U) (<1 V) (<5U) 5
m&p-Xylenes (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) (<1U) (<1U) -
Methyl-t-butyl ether (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<1V) 10
Naphthalene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) 1.2 (<5 U) 10
[In-Butylbenzene (<1.0V) | (<10U) | (<tou) | (<10U) | (<10U) | (<1.0U) | (<1.0UL) (<1 V) (<5 V) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10VU) | (<10UL) (<1U) (<5 U) 5
0-Xylene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<1 V) --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) (<1U) (<5 V) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<1 V) 5
Xylenes (Total) (<1.0U) (<1.0V) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0V) (<1 V) (<1 V) 5
BTEX ND ND ND ND ND ND ND ND ND --
Total VOC ND ND ND ND ND ND ND 1 ND -
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) | (<310U) | (<300U) | (<210U) | --

Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
Fort Drum, New York Work Plan
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MW-11D NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0UL) (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5 U) 5
Benzene (<05U) | (<0.5U) 7.4 22 41 65 48 41 25 1
Ethylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1V) (<5U) 5
mé&p-Xylenes (<1.0V) (<1.0V) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<1 V) -
Methyl-t-butyl ether 1.2 (<0.5 V) 6.7 13 23 24 25 24 324 10
Naphthalene (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1 V) (<5 V) 10
[In-Butylbenzene (<1.0VU) | (<10V) | (<1t0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0VL) (<1 V) (<5 U) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10VU) | (<10UL) (<1U) (<5 U) 5
o0-Xylene (<1.0U) | (<10U) | (<tou) | (<10U) | (<1.0UL) 8.1 170 180 87.8 --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<25 U) (<20 L) --
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<1U) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<1 V) 5
Xylenes (Total) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) 8.1 170 180 87.8 5
BTEX ND ND 7.4 22 41 73.1 218 221 113 --
Total VOC 12 ND 14.1 35 64 97 243 245 145 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) [ (<310UV) [ (<310UV) | (<230V) | --

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York
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MW-01S NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 350 340 690 840 440 440 620 NS 131 5
1,3,5-Trimethylbenzene 150 150 290 280 220 250 340 NS 210 5
4-1sopropyltoluene 25 23 36 34 21 29 44 NS 28.3 5
Benzene 70 72 120 49 26 66 130 NS 21.2 1
Ethylbenzene 240 280 390 410 250 290 480 NS 375 5
Isopropylbenzene 53 48 78 66 63 61 99 NS 69.3 5
mé&p-Xylenes 290 370 750 750 240 420 470 NS 288 --
Methyl-t-butyl ether (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<2.5U) NS (<1U) 10
Naphthalene 310 300 390 380 300 290 350 NS 194 10
n-Butylbenzene 9.4 11 14 13 9.8 8.8 18 NS 31.8 5
lIn-Propylbenzene 75 65 99 95 77 82 120 NS 87.6 5
0-Xylene 70 67 68 16 (<1.0U) 1.3 160 NS 16.3 -
sec-Butylbenzene 21 18 28 26 22 21 34 NS 24.1 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<25 V) NS (<20 L) --
t-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) 2.7 2.4 (<5 U) NS (<5 U) 5
Toluene 9.8 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) 30 NS 1.9 5
Xylenes (Total) 360 437 818 766 240 421 630 NS 305 5
BTEX 680 789 1,328 1,225 516 777 1,270 NS 703 --
Total VOC 1,673 1,744 2,953 2,959 1,672 1,962 2,895 NS 1,479 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 2600 | 2800 | 2600 | 3000 | 1500 | 6000 [ 5300 [ NS [ 5410 | -
NOTE: NS = Not Sampled
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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TABLE 1 (Continued)

MW-1211 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 1.9 (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) (<5 U) (<10 U) (<5 U) 5
1,3,5-Trimethylbenzene 22 36 26 15 16 (<1.0U) 24 29 11.6 5
4-1sopropyltoluene 28 23 31 30 (<1.0U) 29 47 32 30.1 5
Benzene 220 150 170 250 290 350 130 94 45.7 1
Ethylbenzene 280 290 330 390 510 490 510 460 375 5
Isopropylbenzene 71 54 73 78 110 72 120 91 77.4 5
m&p-Xylenes 20 11 14 (<1.0V) (<1.0V) (<1.0V) (<5 V) 13 6 --
Methyl-t-butyl ether 12 26 9.7 23 37 16 23 18 224 10
Naphthalene 460 430 440 580 650 700 510 430 200 10
[In-Butylbenzene 13 13 17 19 22 20 21 15 13.9 5
lIn-Propylbenzene 9 75 110 110 140 120 150 110 96.9 5
0-Xylene 25 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<10V) (<1 V) --
sec-Butylbenzene 23 16 25 25 33 23 39 31 26.4 5
t-Butyl Alcohol (<5.0U) (<5.0U) 7.3 (<5.0U) (<5.0U) (<5.0U) (<25 V) (<50 V) (<20 L) --
t-Butylbenzene 4.9 (<1.0V) 4 (<1.0V) 59 (<1.0V) 5.8 (<10 V) (<5U) 5
Toluene 1 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<10V) 1.9 5
Xylenes (Total) 45 11 14 (<1.0V) (<1.0U) (<1.0V) (<5 U) 13 6 5
BTEX 546 451 514 640 800 840 640 567 429 --
Total VOC 1,278 1,124 1,257 1,520 1,814 1,820 1,580 1,323 907 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 2,700 | 4600 | 4000 | 4200 | 3100 | 4000 [ 4500 [ 3400 [ 349 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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TABLE 1 (Continued)
MW-1212 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) 99 (<1.0U) (<1.0V) (<5 U) 81 (<5 V) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0VU) | (<10U) | (<10U) | (<1.0U) | (<1.0V) (<5 U) (<10 V) (<5 U) 5
4-1sopropyltoluene 11 14 19 19 7.2 8.8 25 12 12.8 5
Benzene 120 340 370 410 320 350 570 410 262 1
Ethylbenzene 1.2 (<1.0V) 2.4 (<1.0V) (<1.0U) (<1.0V) (<5 U) (<10U) (<1 V) 5
Isopropylbenzene 24 40 56 59 49 27 76 42 40.4 5
mé&p-Xylenes (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5 V) (<10 V) (<1U) --
Methyl-t-butyl ether 290 240 480 260 320 580 430 250 248 10
Naphthalene 150 230 250 340 200 160 260 230 95.4 10
[In-Butylbenzene 6.8 6.5 12 12 9 5.8 16 10 7.6 5
(In-Propylbenzene (<1.0U) | (<1.0UV) 2.3 1.4 (<10U) | (<1.0U) (<5 U) (<10 V) (<5 U) 5
0-Xylene 150 160 220 210 200 120 380 140 38.6 --
sec-Butylbenzene 13 15 21 23 18 10 30 15 16.1 5
t-Butyl Alcohol 40 (<5.0 V) 21 23 14 27 (<25U) | (<250U) | (<20UL) -
t-Butylbenzene 1.1 (<1.0V) 2 2.3 1.5 (<1.0V) (<5 U) (<10 V) (<5 U) 5
Toluene 1.3 (<1.0 V) 1.9 2.4 2.1 (<1.0 V) (<5 V) (<10 U) (<1 V) 5
Xylenes (Total) 150 160 220 210 200 120 380 140 38.6 5
BTEX 273 500 594.3 1,032 522 470 950 550 301 --
Total VOC 808 1,046 1,457.60 1,461 1,141 1,289 1,787 1,190 721 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 1,400 | 1600 | 1300 | 2300 | 1000 | 2100 | 1,800 [ 1200 [ 1670 | -

Oasis Fuel Point, Wheeler-Sack Army Airfield
Fort Drum, New York

Remedial Investigation

Work Plan
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TABLE 1 (Continued)

MW-12D1 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) (<1 V) (<5 U) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<10U) | (<10U) | (<1.0U) | (<1.0VL) (<5 V) (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) | (<10U) | (<10U) | (<1OU) | (<1.0U) | (<1.0VL) (<5 V) (<1 V) (<5 V) 5
Benzene 14 24 14 34 97 62 130 110 74.7 1
Ethylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<2.5U) (<1 V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) 34 3.2 8.8 3.5 14 6.2 (<5U) 5
m&p-Xylenes (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5U) (<1 V) (<1UV) --
Methyl-t-butyl ether 110 120 38 180 290 160 310 210 160 10
Naphthalene 5.8 (<1.0 U) 12 14 36 8.8 41 18 20.1 10
[In-Butylbenzene (<1.0U) | (<10U) | (<1o0U) | (<1o0U) | (<10U) | (<1.0V) (<5 U) (<1 V) (<5 U) 5
lIn-Propylbenzene (<1.0U) | (<1.0VU) | (<10U) | (<10U) | (<10U) | (<1.0V) (<5 V) (<1 V) (<5 V) 5
o-Xylene (<10U) | (<10UL) 7.5 4.3 48 6.3 27 2.8 (<1U) -
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) 2.4 (<1.0V) (<5 V) 1.1 (<5 U) 5
t-Butyl Alcohol 15 15 (<5.0 U) 19 19 14 (<25 U) (<25 U) (<20 U) -
t-Butylbenzene (<1.0UV) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<1U) (<5 V) 5
Toluene (<10U) | (<10U) | (<10U) | (<tov) | (<tou) | (<10UL) (<5 V) (<1U) (<1 V) 5
Xylenes (Total) (<1.0U) | (<1.0U) 75 4.3 48 6.3 27 2.8 (<1 V) 5
BTEX 14 24 21.5 38 145 68 157 113 75 --
Total VOC 145 159 74.9 255 501 255 522 120 255 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300U) | (<300U) | (<300U) | 370 [ 550 [ 400 [ 610 [ (<310U) [ 340 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan



EA Engineering, P.C., and its Affiliate

Project No.: 62393.01
Table 1, Page 13 of 26

EA Science and Technology January 2012
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MW-12D2 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) 27 (<1U) (<5 U) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<10U) | (<10U) | (<1.0U) | (<1.0VL) 9.9 (<1 V) (<5 V) 5
4-1sopropyltoluene (<1.0U) | (<10U) | (<10U) | (<1OU) | (<1.0U) | (<1.0VL) 1.8 (<1 V) (<5 V) 5
Benzene (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<0.5U) 1
Ethylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) 51 (<1V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0U) 2.2 (<1 V) (<5U) 5
m&p-Xylenes (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) 14 (<1 V) (<1UV) --
Methyl-t-butyl ether (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<0.5U) (<1U) 10
Naphthalene 1 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) 7 (<1 V) (<5 V) 10
[In-Butylbenzene (<1.0U) | (<10U) | (<to0U) | (<10U) | (<10U) | (<1.0V) (<1 V) (<1 V) (<5 V) 5
lIn-Propylbenzene <10U) | (<1o0v) | (<k10U) | (<10U) | (<10U) | (<1.0U) 3 (<1 U) (<5 V) 5
0-Xylene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0UV) 10 (<1V) (<1 V) --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) 1.8 (<1 V) (<5 U) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5 V) (<25 U) (<20 L) --
t-Butylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) (<1U) (<5 V) 5
Toluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<1V) (<1 V) 5
Xylenes (Total) (<1.0U) (<1.0U) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) 24 (<1U) (<1U) 5
BTEX ND ND ND ND ND ND 29.1 ND ND --
Total VOC 1 ND ND ND ND ND 82 ND ND --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<300U) | (<320U) | (<330UV) [ (<220V) | -

Oasis Fuel Point, Wheeler-Sack Army Airfield
Fort Drum, New York

Remedial Investigation

Work Plan
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TABLE 1 (Continued)

MW-1311 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5V) 5
1,3,5-Trimethylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5U) 5
4-1sopropyltoluene 1.4 (<1.0V) 1.6 1.2 (<1.0U) 1.1 3 (<1V) (<5 U) 5
Benzene 13 7.9 25 23 22 18 26 3.6 7.9 1
Ethylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<1 V) 5
Isopropylbenzene 4.6 34 6.5 5.8 8.7 5.6 9.9 1.8 (<5U) 5
m&p-Xylenes 3.8 (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1 V) (<1 V) --
Methyl-t-butyl ether (<0.5U) (<0.5 V) 2 1.3 1.3 3.2 8.4 (<0.5U) (<1V) 10
Naphthalene 27 13 41 41 58 38 48 9.9 (<5 V) 10
||n-Butbeenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5V) 5
(In-Propylbenzene 1.9 (<10U) | (<1.0V) | (<10U) | (<10U) | (<10U) | (<1.0VL) (<1U) (<5 U) 5
0-Xylene 3.1 15 23 6.3 2 (<1.0U) (<1.0U) (<1U) (<1 V) -
sec-Butylbenzene 1.3 (<1.0V) 1.4 1.1 3 1.5 2.9 (<1 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) 6.9 15 23 6.3 2 (<1.0V) (<1.0U) (<1 V) (<1 V) 5
BTEX 20 9.4 48 29 24 18 26 4 8 --
Total VOC 56 26 100.5 80 95 67 98 15 8 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | 330 | (<300U) | (<300U) [ (<300UV) [ (<320V) | (<220V) | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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TABLE 1 (Continued)

MW-1312 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<20 V) (<20 V) (<5 U) 5
1,3,5-Trimethylbenzene (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<20 L) (<20 V) (<5 V) 5
4-1sopropyltoluene 22 15 17 21 16 21 25 26 20.9 5
Benzene 350 250 350 380 320 530 470 440 258 1
Ethylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<10 V) (<20 V) (<1 V) 5
Isopropylbenzene 65 34 50 69 75 64 82 88 67.8 5
m&p-Xylenes (<10U) | (<10U) | (<10U) | (<10U) | (<1OoU) | (<1OUL) (<20 V) (<20 U) (<1U) -
Methyl-t-butyl ether 610 500 430 590 420 550 460 830 64.5 10
Naphthalene 330 210 240 480 360 400 450 680 265 10
[In-Butylbenzene 11 7.2 7.8 11 13 12 (<20 U) 21 135 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<20 U) (<20 L) (<5 U) 5
0-Xylene 230 120 100 73 86 29 20 (<20 V) 1.3 --
sec-Butylbenzene 22 15 19 27 29 22 26 22 21.8 5
t-Butyl Alcohol (<5.0 V) 31 22 (<5.0 V) 10 (<5.0U) | (<100U) | (<100U) | (<20UL) -
t-Butylbenzene (<1.0 U) 1.6 2 (<1.0 U) 3.3 (<10U) | (<200) (<20 V) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<20 V) (<20 V) (<1 V) 5
Xylenes (Total) 230 120 100 73 86 29 20 (<20 V) 1.3 5
BTEX 580 370 450 453 406 559 490 440 259 --
Total VOC 1,640 1,184 1,237.8 1,651 1,332 1,628 1,622 2,081 713 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300U) | 1600 | 1500 | 2400 | 1200 | 2400 [ 1600 [ 1900 [ 1970 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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TABLE 1 (Continued)

MW-13D1 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) (<1 V) 14.3 5
1,3,5-Trimethylbenzene | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) (<5 V) 29 14 5
4-1sopropyltoluene 4.4 7 3.8 5.1 (<1.0U) (<1.0V) (<5 U) 6.5 (<5 U) 5
Benzene 150 130 160 220 330 310 360 230 185 1
Ethylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0UV) (<5 V) (<1V) (<1 V) 5
Isopropylbenzene 24 27 24 30 48 34 50 39 33.6 5
mé&p-Xylenes (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5 V) (<1 V) (<1U) -
Methyl-t-butyl ether 270 250 360 430 940 730 850 480 329 10
Naphthalene 110 110 130 220 220 160 210 180 109 10
[In-Butylbenzene 1.3 2.4 2.3 (<10U) | (<1.0U) | (<1.0UVL) (<5 U) 2.1 (<5 U) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10UL) (<5 U) (<1U) (<5 U) 5
0-Xylene 10 14 19 31 59 35 28 32 18 --
sec-Butylbenzene 55 7.7 7.3 11 11 (<1.0V) 15 11 9.7 5
t-Butyl Alcohol 20 12 25 (<5.0 V) 26 (<5.0 V) 37 (<25 U) (<20 U) -
t-Butylbenzene (<1.0U) 1.4 (<1.0U) (<1.0V) (<1.0V) (<1.0V) (<5 U) 2 (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<1U) (<1 V) 5
Xylenes (Total) 10 14 19 31 59 35 28 32 18 5
BTEX 160 144 179 251 389 345 388 262 203 --
Total VOC 595 561 7314 947 1,634 1,269 1,550 1,005 713 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300U) | 740 | 690 | 900 | 640 | 1400 [ 770 [ 760 [ 880 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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MW-13D2 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) | (<1.0U) (<5 U) (<10 U) (<5 U) 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<10U) | (<10U) | (<1.0U) | (<1.0VL) (<5 V) (<10 U) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) (<10 V) (<5 U) 5
Benzene (<05U) | (<0.5U) 85 27 80 180 180 41 177 1
Ethylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0U) (<5 V) (<10 V) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<5U) (<10UL) (<5U) 5
mé&p-Xylenes (<1.0V) (<1.0V) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5UV) (<10 V) (<1 V) -
Methyl-t-butyl ether 25 14 110 140 450 1,200 920 830 904 10
Naphthalene (<1.0V) (<1.0U) (<1.0UV) 3.5 3.4 (<1.0U) 8.7 12 (<5 V) 10
[In-Butylbenzene (<1.0U) | (<10U) | (<tou) | (<10U) | (<10U) | (<1.0V) (<5 U) (<10 U) (<5 U) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<1.0UL) (<5 U) (<10 V) (<5 U) 5
0-Xylene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<10UV) (<1 V) --
sec-Butylbenzene (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<1.0V) (<5 V) (<10U) (<5 V) 5
t-Butyl Alcohol (<5.0U) | (<5.0U) | (<5.0L) 7.6 20 (<5.0 V) 40 (<250 U) 59.2 -
t-Butylbenzene (<10U) | (<10U) | (<10U) | (<tov) | (<tou) | (<10v) (<5 U) (<10 V) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 V) (<10V) (<1 V) 5
Xylenes (Total) (<1.0U) (<1.0V) (<1.0U) (<1.0UV) (<1.0U) (<1.0U) (<5U) (<10 V) (<1 V) 5
BTEX ND ND 8.5 27 80 180 180 41 177 --
Total VOC 2.5 14 118.5 178 553 1,380 1,149 883 1,140 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300 U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<330U) [ 590 | -

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York
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TABLE 1 (Continued)

MW-15I NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) 5
1,3,5-Trimethylbenzene (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0UV) (<1.0U) (<1.0U) (<1.0U) (<5 V) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) 5
Benzene (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5UV) (<0.5U) 1
Ethylbenzene (<1.0U) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) 5
Isopropylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5V) 5
m&p-Xylenes (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) -
Methyl-t-butyl ether (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<0.5U) (<0.5U) (<0.5UV) (<0.5U) (<1V) 10
Naphthalene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) 11 (<1.0V) (<1.0U) (<1.0V) (<5 U) 10
[In-Butylbenzene (<1.0U) | (<10U) | (<1t0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0U) | (<10UL) (<5 U) 5
(In-Propylbenzene (<10U) | (<1.0U) | (<10VU) | (<10U) | (<10U) | (<1.0VU) | (<10U) | (<1.O0UL) (<5 U) 5
0-Xylene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<20 L) --
t-Butylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) 5
Xylenes (Total) (<1.0U) (<1.0V) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0V) (<1.0U) (<1 V) 5
BTEX ND ND ND ND ND ND ND ND ND --
Total VOC ND ND ND ND 11 ND ND ND ND -
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || (<300U) | (<300U) | (<300U) | (<300U) | (<300U) | (<300U) | (<320U) | (<310U) | (<200U) | --
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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TABLE 1 (Continued)

MW-16I NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5V) 5
1,3,5-Trimethylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5U) 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) 2.2 (<1 V) (<5 U) 5
Benzene 68 34 100 64 82 140 120 100 82.7 1
Ethylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) (<1 V) 5
Isopropylbenzene (<1.0U) 6.9 3 6.6 17 21 34 28 20.5 5
mé&p-Xylenes (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<1 V) -
Methyl-t-butyl ether 73 39 34 16 34 80 38 33 29.6 10
Naphthalene (<1.0V) 7.1 6.3 12 78 140 130 130 108 10
[In-Butylbenzene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<5V) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10V) | (<10UL) (<1U) (<5 U) 5
0-Xylene (<1.0U) 15 1.3 2.5 1.8 2.9 5 3 (<1 V) -
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) 1.6 1.7 (<5 V) 5
t-Butyl Alcohol (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) 6 (<20 L) --
t-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) 1.1 1.3 1.7 (<1 V) (<5 U) 5
Toluene 14 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) (<1.0U) 15 1.3 2.5 1.8 2.9 5 3 (<1 V) 5
BTEX 69 35 101.3 66.5 84.0 143 125 103 83 --
Total VOC 142 89 144.6 101 214 385 333 302 241 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 630 | (<300U) | 310 | 350 | (<300U) [ 620 [ 500 [ 550 [ 610 | -
Oasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New York Work Plan
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MW-16D1 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5 V) 159 5
1,3,5-Trimethylbenzene || (<1.0U) | (<1.0U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0U) | (<1.0UL) (<5 U) 155 5
4-1sopropyltoluene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5 V) (<5 U) 5
Benzene 79 130 110 83 95 160 160 330 216 1
Ethylbenzene (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) (<1 V) 5
Isopropylbenzene (<1.0U) 7.7 34 2.4 6.2 9.5 22 45 36.1 5
mé&p-Xylenes (<1.0V) (<1.0V) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<5 U) (<1 V) -
Methyl-t-butyl ether 90 110 76 82 100 290 160 310 203 10
Naphthalene (<1.0 L) 11 23 29 22 44 57 140 72.9 10
[In-Butylbenzene (<10U) | (<1.0U) | (<10VU) | (<10U) | (<10U) | (<1.0U) | (<10UL) (<5 U) (<5 U) 5
(In-Propylbenzene (<10U) | (<10U) | (<10U) | (<10U) | (<10U) | (<10V) | (<10UL) (<5 U) (<5 U) 5
0-Xylene 3.3 4.3 1.6 1.3 2 2.9 4.7 7.8 5.3 --
sec-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<5 V) (<5 V) 5
t-Butyl Alcohol (<5.0U) | (<5.0U) | (<5.0U) 5.3 (<5.0 ) 7.9 5 (<25 U) (<20 U) -
t-Butylbenzene (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) 1.2 (<5UV) (<5 U) 5
Toluene (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<5U) (<1 V) 5
Xylenes (Total) 3.3 4.3 1.6 1.3 2 2.9 4.7 7.8 5.3 5
BTEX 82 134 111.6 84.3 97.0 163 165 338 221 --
Total VOC 172 263 214 203 225 514 410 883 565 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || 470 | 350 | (<300U) | 330 | (<300U) [ 490 [ 360 [ 440 [ 720 | -

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York
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MW-16D2 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene NI (<10U) | (<10U) | (<10U) | (<1oU) | (<10U) | (<1OUL) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene NI (<1.0V) | (<10U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
4-1sopropyltoluene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0V) (<1V) (<5 U) 5
Benzene NI (<0.5 L) 0.55 0.57 (<0.5 V) 1.2 0.76 (<05U) | (<05U) 1
Ethylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<1 V) 5
Isopropylbenzene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<5 V) 5
mé&p-Xylenes NI (<1.0UV) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1V) (<1 V) --
Methyl-t-butyl ether NI (<05U) | (<05U) | (<05U) | (<05U) 2.9 1.3 3.2 1.3 10
Naphthalene NI (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1V) 111 10
n-Butylbenzene NI (<1.0U) | (<10U) | (<1to0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
[In-Propylbenzene NI (<1.0U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<1.0UL) (<1 V) (<5 U) 5
0-Xylene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) (<1U) --
sec-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol NI (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1U) (<5 U) 5
Toluene NI (<1.0U) 1 (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) NI (<10U) | (<10U) | (<1oU) | (<1o0U) | (<toU) | (<1OUL) (<1U) (<1 V) 5
BTEX NI ND 1.55 0.57 ND 1.2 0.76 ND ND --
Total VOC NI ND 1.55 0.57 ND 4.1 2.06 3 12 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || NI | (<300U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<300U) | (<330U) | (<200U) || --
NOTE: NI = Not Installed

Oasis Fuel Point, Wheeler-Sack Army Airfield
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MW-17S NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene NI (<10U) | (<10U) | (<10U) | (<1oU) | (<10U) | (<1OUL) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene NI (<1.0V) | (<10U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
4-1sopropyltoluene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0V) (<1V) (<5 U) 5
Benzene NI (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<0.5U) 0.66 1
Ethylbenzene NI (<10U) | (<10U) | (<1oU) | (<1ou) | (<tou) | (<1oU) (<1U) 2.2 5
Isopropylbenzene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<5 V) 5
mé&p-Xylenes NI (<1.0V) (<1.0V) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1 V) 7.1 --
Methyl-t-butyl ether NI (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<1U) 10
Naphthalene NI (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<5UV) 10
n-Butylbenzene NI (<1.0U) | (<10v) | (<to0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
[In-Propylbenzene NI (<10U) | (<10V) | (<10U) | (<10U) | (<10U) | (<10UL) (<1 U) (<5 U) 5
0-Xylene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) 2.5 --
sec-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol NI (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 U) 5
Toluene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) NI (<10U) | (<10U) | (<1oU) | (<1oU) | (<toU) | (<1OUL) (<1U) 95 5
BTEX NI ND ND ND ND ND ND ND 12 --
Total VOC NI ND ND ND ND ND ND ND 22 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || NI | 590 | (<300U) | (<300U) | (<300U) | (<300U) | (<320U) | (<310U) | (<200UV) | --
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MW-171 NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene NI (<10U) | (<10U) | (<10U) | (<1oU) | (<10U) | (<1OUL) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene NI (<1.0V) | (<10U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
4-1sopropyltoluene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0V) (<1V) (<5 U) 5
Benzene NI (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) 1
Ethylbenzene NI (<10U) | (<10U) | (<1oU) | (<1ou) | (<tou) | (<1oU) (<1U) (<1 V) 5
Isopropylbenzene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<5 V) 5
mé&p-Xylenes NI (<1.0V) (<1.0V) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1 V) 1.5 --
Methyl-t-butyl ether NI (<05U) | (<0.5U) 0.61 0.77 1.3 0.83 (<0.5 L) 5.4 10
Naphthalene NI (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1U) (<5 V) 10
n-Butylbenzene NI (<1.0U) | (<10U) | (<t0U) | (<10U) | (<10U) | (<1.0VL) (<1 V) (<5 U) 5
[In-Propylbenzene NI (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<10UL) (<1 U) (<5 U) 5
0-Xylene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<1UV) --
sec-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol NI (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1U) (<5 U) 5
Toluene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) NI (<10U) | (<10U) | (<1oU) | (<1o0U) | (<toU) | (<1OUL) (<1U) 15 5
BTEX NI ND ND ND ND ND ND ND 2 --
Total VOC NI ND ND 0.61 0.77 1.3 0.83 6 14 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || NI | (<300U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<320U) | (<300UL) | (<210U) || --
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MW-18lI NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene NI (<10U) | (<10U) | (<10U) | (<1oU) | (<10U) | (<1OUL) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene NI (<1.0V) | (<10U) | (<1o0U) | (<10U) | (<1.0U) | (<1.0V) (<1 V) (<5 U) 5
4-1sopropyltoluene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0V) (<1V) (<5 U) 5
Benzene NI (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) (<0.5U) 1
Ethylbenzene NI (<10U) | (<10U) | (<1oU) | (<1ou) | (<tou) | (<1oU) (<1U) (<1 V) 5
Isopropylbenzene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<5 V) 5
mé&p-Xylenes NI (<1.0V) (<1.0V) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<1 V) --
Methyl-t-butyl ether NI (<05U) | (<05U) | (<05U) | (<0.5U) 1.3 (<05U) | (<0.5U) (<1 V) 10
Naphthalene NI (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) 15 (<5 V) 10
n-Butylbenzene NI (<1.0U) | (<10U) | (<t0U) | (<10U) | (<10U) | (<1.0VL) (<1 V) (<5 U) 5
[In-Propylbenzene NI (<10U) | (<10U) | (<10U) | (<10U) | (<1.0U) | (<10UL) (<1 U) (<5 U) 5
0-Xylene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1V) (<1UV) --
sec-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol NI (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 U) 5
Toluene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) NI (<10U) | (<10U) | (<1oU) | (<1oU) | (<toU) | (<1OUL) (<1U) (<1 V) 5
BTEX NI ND ND ND ND ND ND 2 ND --
Total VOC NI ND ND ND ND 1.3 ND 2 ND --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || NI | (<300U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<310U) | (<300UV) | (<200U) || --
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TABLE 1 (Continued)
MW-18D NYSDEC
Nov/Dec September | December Class GA
Analyte May 2009 |August 2009| 2009 | March 2010 | June 2010 | 2010 2010 | March 2011 | June 2011 || Value®
VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene NI (<10U) | (<10U) | (<10U) | (<1oU) | (<10U) | (<1OUL) (<1U) (<5 U) 5
1,3,5-Trimethylbenzene NI (<1.0U) | (<1.0VU) | (<10U) | (<10U) | (<1.0U) | (<1OUL) (<1U) (<5 U) 5
4-1sopropyltoluene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0V) (<1V) (<5 U) 5
Benzene NI (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<05U) | (<0.5U) 0.56 1
Ethylbenzene NI (<10U) | (<10U) | (<1oU) | (<1ou) | (<tou) | (<1oU) (<1U) (<1 V) 5
Isopropylbenzene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1UV) (<5 V) 5
mé&p-Xylenes NI (<1.0V) (<1.0V) (<1.0UV) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<1 V) --
Methyl-t-butyl ether NI (<0.5 L) 0.78 0.8 1.4 2.8 1.8 1.2 (<1 V) 10
Naphthalene NI (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1 V) (<5UV) 10
n-Butylbenzene NI (<10U) | (<1.0U) | (<10U) | (<10U) | (<10U) | (<1.0UL) (<1 U) (<5 U) 5
[In-Propylbenzene NI (<10U) | (<10V) | (<10U) | (<10U) | (<10U) | (<10UL) (<1 U) (<5 U) 5
0-Xylene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1 V) (<1V) --
sec-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1 V) (<5 V) 5
t-Butyl Alcohol NI (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5.0U) (<5U) (<20 L) --
t-Butylbenzene NI (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1.0V) (<1.0U) (<1U) (<5 U) 5
Toluene NI (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1.0U) (<1U) (<1 V) 5
Xylenes (Total) NI (<10U) | (<10U) | (<1oU) | (<1o0U) | (<toU) | (<1OUL) (<1U) (<1 V) 5
BTEX NI ND ND ND ND ND ND ND 1 --
Total VOC NI ND 0.78 0.8 14 2.8 1.8 1 2.4 --
DIESEL RANGE ORGANICS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)
Diesel Range Organics || NI | (<300U) | (<300U) | (<300U) | (<300U) [ (<300U) [ (<310U) | (<300UL) | (<210U) || --
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TABLE 1 (Continued)

MW-18 Bedrock
NYSDEC Class GA
Analyte March 2011 | June 2011 Value®
VOC BY U.S. EPA METHOD 8260B (pg/L)

1,2,4-Trimethylbenzene (<1U) (<5 V) 5
1,3,5-Trimethylbenzene (<1U) (<5 V) 5
4-Isopropyltoluene (<1U) (<5 V) 5
Benzene (<0.5 V) (<0.5 V) 1
Ethylbenzene (<1U) (<1V) 5
Isopropylbenzene (<1U) (<5 V) 5
m&p-Xylenes (<1U) (<1V) --
Methyl-t-butyl ether 2.3 6.5 10
Naphthalene (<1U) (<5 V) 10
n-Butylbenzene (<1U) (<5 V) 5
n-Propylbenzene (<1U) (<5 V) 5
0-Xylene (<1U) (<1 V) --
sec-Butylbenzene (<1U) (<5 V) 5
t-Butyl Alcohol (<5U) (<20 V) --
t-Butylbenzene (<1U) (<5 V) 5
Toluene (<1U) (<1 V)

Xylenes (Total) (<1U) (<1UV)

BTEX ND ND --
Total VOC ND 12 B

TPH-DRO BY U.S. EPA METHOD 8015 (png/L)

Diesel Range Organics (<310 V) (<210U) --

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York

Project No.: 62393.01
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TABLE 2 SUMMARY OF PARCEL 1 POST-SEAR SAMPLING RESULTS

SGMP-01 SGMP-02 Groundwater
Analyte Nov-10 | Dec10 | Jandl | Mar-il | Jdunil Nov-10] Dec10 | Jan-il | Ma-1l | Jun-1l Standards @
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ug/L)
1,2, 4-Trimethylbenzene 1,500 8,500 3,800 430 213 5,600 4,100 2,400 4,400 1,250 5
1,3 5-Trimethylbenzene 560 2,900 1,300 140 60 2,000 1,500 780 1,800 377 5
Benzene 130 81 (<50 U) (<5 U) (<5 U) 390 220 310 210 139 1
||Ch|0roform (<100 U) (<100 V) (<100 U) (<10 V) (<10 V) (<100U) | (<100U) | (<100U) | (<100 V) (<50 U) 7
[Ethylbenzene 250 1,200 510 100 10.6 950 860 730 1,000 378 5
[1sopropylbenzene 110 610 280 45 (<50 U) 460 310 210 400 (<250 U) 5
Im& p-Xylenes 980 4,000 1,800 250 36.3 3,400 3,000 2,300 2,800 1,110
[IMethyl-t-butyl ether (<50 U) (<100 U) (<50 U) (<5U) (<10UL) (<50U) | (<100U) | (<50U) | (<50U) | (<50 U) 10
[IMethylene chloride (<100 U) (<100 U) (<100 U) (<10 L) (<20 V) (<100U) | (<100U) | (<100U) | (<100U) | (<100U) 5
[INaphthalene 620 1,800 780 130 (<50 U) 1,600 1,200 630 1,100 268 10
In-Butylbenzene 110 870 350 19 (<50 U) 540 460 170 440 (<250 U) 5
{In-Propylbenzene 180 1,200 470 75 (<50 U) 810 570 310 680 (<250 U) 5
[lo-Xylene 730 2,600 1,200 170 18.6 2,100 1,600 1,600 1,900 669
||p-|sopr0pylt0l uene 150 1,000 310 28 (<50 U) 640 460 180 500 (<250 U) 5
sec-Butylbenzene 130 990 310 30 (<50 U) 600 500 190 510 (<250 U) 5
||t-ButyI Alcohol (<500 U) (<500 U) (<500 U) (<250 U) (<200 U) (<500 U) (<500U) | (<500U) | (<500U) [ (<1000 U)
t-Butylbenzene (<100 U) (<100 U) (<100 U) (<1U) (<50 U) (<100U) | (<100U) | (<100U) | (<100U) | (<250U) 5
Toluene 300 470 160 17 (<10 U) 120 240 480 360 183 5
Xylenes (Total) 1,710 6,600 3,000 420 54.8 5,500 4,600 3,900 4,700 1,770 5
[BTEX 2,390 8,351 3,670 535 65 6,960 5,920 5,240 6,270 2,470
Total VOC 5,750 26,221 11,270 1,434 339 19,210 15,020 10,290 16,100 4,374
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ug/L)
2-Propanol 1,600 NA NA NA NA 1,400 1,100 1,300 NA NA
Acetone 88,000 69,000 4,100 (<100 U) (<50 L) 110,000 | 200,000 | 180,000 | 130,000 | 111,000 50
TPH-DRO BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (mg/L)
TPH-DRO [ 560 [ 260 | | 7 [ 152 | 1300 | 370 | -— | 307 [ 192 |
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
MBAS [ 2400 [ 1130 | 2720 | 480 | 250 | 6520 | 8950 | 947 | 1750 | 281 |

(a) New York State Regulation 6NY CRR Part 703 Class GA standards and/or New Y ork State Department of Environmental Conservation (NY SDEC) 1998 AmbientWater Quality Standards

NOTE: VOC = Volatile Organic Compounds
pg/L = Micrograms/LiterLiter
U = Analyzed but not detected at a concentration above the reporting limit. Sample quantitation limits are shown as (<__ U)
= Indicates no standard or guidance value exists
BTEX = Benzene, toluene, ethylbenzene, and total xylenes
ND = Non-Detect
NA = Not Analyzed
TPH-DRO = Total Petroleum Hydrocarbon-Diesel Range Organics
MBAS = Methylene Blue Active Substance
NS = Not Sampled

Bold values indicate exceedance of groundwater standard

Qasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New Y ork

Project No.: 62393.01
Table 2, Page 1 of 6
January 2012

Remedial Investigation
Work Plan



Project No.: 62393.01
EA Engineering, P.C., and its Affiliate Table 2, Page 2 of 6
EA Science and Technology January 2012

TABLE 2 (Continued)

SGMP-03 SPMP-04 Groundwater
Analyte Nov-10] Dec10 | Jan-il | Mar-1l | Jun-il Nov-10] Dec-10 | Jandl | Ma-11 | Jun-il Standards @
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ug/L)
1,2, 4-Trimethylbenzene 160 58 2 (<1U) | (<50U) 160 120 640 510 646 5
1,3 5-Trimethylbenzene 64 25 (<1U) (<1uU) | (<s0U) 54 35 170 180 (<250 U) 5
Benzene 62 33 4 1 (<5U) 19 25 98 86 (<25 U) 1
[lchioroform (<1V) (<10U) (<1V) (<1U) 10.4 (<10U) (<10V) (<50 V) (<20 V) (<50 V) 7
[Ethylbenzene 71 44 (<1U) (<1U) (<10 V) 82 110 260 320 242 5
[1sopropylbenzene 18 11 3 (<1U) (<50 U) 17 25 54 47 (<250 U) 5
Im& p-Xylenes 200 87 2 (<1U) (<10 U) 170 160 870 740 731
[IMethyl-t-butyl ether (<05U) | (s5U) | (<05U) | (<05U) | (<10U) | (s5U) (<5 U) (<25U) | (<10U) | (<50U) 10
[IMethylene chloride (<1U) (<10 V) (<1U) (<1U) (<20U) | (<10U) | (<10U) | (<B0U) | (<50U) | (<100U) 5
[INaphthalene 96 60 28 10 (<50 U) 95 100 220 230 (<250 U) 10
In-Butylbenzene 14 (<10 L) (<1U) (<1U) (<50U) [ (<10U) | (<10U) | (<50U) 21 (<250 U) 5
{In-Propylbenzene 17 (<10UL) (<1U) (<1U) | (<50U) 24 28 75 70 (<250 U) 5
[lo-Xylene 160 12 3 5 (<10 V) 270 320 720 720 520
||p|sopr0pylt0l uene 77 (<10UL) 2 (<1uU) | (<s0U) 12 11 (<50 U) 24 (<250 U) 5
sec-Butylbenzene 4 (<10 V) (<1U) (<1U) (<50 U) 11 12 (<50 U) 21 (<250 U) 5
[[t-Butyl Alcohol (<5U) (<50 U) (<5U) (<25U) | (@00U) || (<s0U) | (<B0U) | (<250U) | (<100U) | (<1000 U)
t-Butylbenzene (<1U) (<10 V) (<1U) (<1U) (<50 U) (<10 V) (<10 V) (<50 U) (<20U) | (<250 V) 5
Toluene 38 (<10 U) (<1U) (<1U) | (<10u) 83 84 220 160 223 5
Xylenes (Total) 360 99 4 5 (<10U) 440 480 1,590 1,460 1,250 5
[BTEX 497 176 9 7 ND 624 699 2,168 2,026 1,715
Total VOC 904 330 43 16 10 997 1,030 7,527 3,129 2,362
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ug/L)
2-Propanol 770 270 ND NA NA 26 500 700 NA NA
Acetone 24,000 27,000 64 (<10U) 2,100 9,000 38,000 87,000 14,000 826 50
TPH-DRO BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (mg/L)
TPH-DRO [ 27 ] 3 | - [(<0330U)] 18 | 42 | 19 [ - [ 3000 | 109 |
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
[MBAS [ 174 | 189 | 0130J | 0186 | 02 | 502 | 362 | 826 | 82 [ 297 |
Qasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation

Fort Drum, New Y ork Work Plan
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TABLE 2 (Continued)

GMP-01D GMP-02D Groundwater
Analyte Nov-10] Dec-10 | Jan-11 [ Mar-11 | Jun-11 Nov-10] Dec-10 [ Jan-11 | Mar-11 [ Jun-11 Standards @
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ug/L)
1,2,4-Trimethylbenzene 140 4,600 2,600 410 359 700 1,200 2,200 570 570 5
1,3,5-Trimethylbenzene 50 1,400 830 140 (<250 U) 280 410 760 180 125 5
Benzene 12 50 98 (<25U) | (<250) 220 290 60 (<10 U) (<5 U) 1
[[chioroform (<1U) | (<100U) | (<100U) | (<50U) | (<50U) || (<20U) | (<50U) | (<50U) | (<20U) | (<10U) 7
[[Ethylbenzene 25 720 490 150 159 270 400 680 320 164 5
[l1sopropylbenzene 11 320 170 (<50U) | (<250 U) 56 86 140 46 (<50 U) 5
[[m& p-Xylenes 74 2,300 1,600 420 522 780 1,300 2,000 990 551
([Methyl-t-butyl ether (<05U) | (<50U) | (<s50U) | (<50U) | (<50U) || (<10u) | (<25U) | (<25U) | (<10L) | (<10U) 10
[Naphthalene 20 720 440 95 (<250 U) 170 240 380 180 207 10
[In-Butylbenzene 13 (<100 U) 300 (<50U) | (<250 U) 24 50 170 22 (<50 U) 5
[In-Propylbenzene 20 620 310 51 (<250 U) 72 120 240 63 (<50 U) 5
[lo-Xylene 66 1,500 1,200 400 318 610 1,000 1,500 630 319
| p-Isopropyltoluene 16 540 290 (<50 U) (<250 V) 43 76 200 23 (<50 U) 5
sec-Butylbenzene 15 570 290 (<50U) | (<250 U) 35 68 160 21 (<50 U) 5
||t—ButyI Alcohol (<5 V) (<500U) | (<500U) | (<250UV) | (<1000 V) |[ (<100UV) | (<250UV) | (<250U) | (<500UV) | (<200 U)
t-Butylbenzene (<1U) (<100 V) | (<100U) (<50 U) (<250 U) (<20 V) (<50 U) (<50 U) (<20 V) (<50 U) 5
Toluene 35 360 430 220 (<50 U) 300 420 430 110 20.7 5
Xylenes (Total) 140 3,800 2,800 820 840 1390 2,300 3,500 1,620 870 5
BTEX 212 4,930 3,818 1,190 999 2,180 3,410 4,670 2,050 1,055
Total VOC 497 13,700 9,048 1,886 1,358 3,560 5,660 8,920 3,155 1,957
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ng/L)
2-Propanol NA NA 170 NS NA 1900 1,300 NA NS NA
Acetone 7,600 130,000 | 89,000 32,000 14,600 [ 110,000 | 120,000 | 17,000 6,100 1,260 50
TPH-DRO (original) [ 70 T 40 | - T 25 ] 33 | 190 [ 8 [ - ] 6 | 213
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
MBAS [ 775 [ 924 | 387 [ 256 [ 791 | 85 [ 114 [ 322 [ 135 [ 693 |
Qasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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TABLE 2 (Continued)

GMP-03D GMP-04D GMP-05D Groundwater
Analyte Nov-10] Dec10 | Jan-11 | Mar-11 | Jun-11 Nov-10] Dec-10 | Jan-11 [ Mar-11 | Jun-11 Nov-10] Dec-10 [ Jen-11 Standards @
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene 28 76 100 (<50 U) 659 1200 31 870 4,200 877 900 1,700 610 5
1,3,5-Trimethylbenzene 6.4 (<50U) | (<50 U) (<50 U) | (<250U) 470 11 290 1,500 (<250 U) 250 480 160 5
Benzene 110 100 120 (<25 U) 119 240 (<05U) | (<100U) 140 455 220 110 7 1
[[chioroform 11 (<50U) | (<50 U) (<50U) | (<50U) [ (<20U) (<1U) | (<200U) | (<100U) | (<50U) | (<20U) | (<50 U) (<5U) 7
[[Ethylbenzene 49 88 100 (<50 U) 204 400 4 520 230 120 390 620 190 5
[l sopropylbenzene 30 52 (<50 U) (<50 U) | (<250U) 110 2 (<200 U) 360 (<250 U) 76 140 43 5
[[m& p-Xylenes 46 110 140 53 524 1600 16 1,400 3,100 420 1100 1,900 590
([Methyl-t-butyl ether (<05U) | (<25U) (<25 U) (<50U) | (<50UV) || (<10u) | (<05U) | (<100U) | (<50U) | (<50UV) || (<10u) | (<25U) | (<25U) 10
[[Naphthalene 120 270 280 59 (<250 U) 530 5 250 720 (<250 U) 280 360 120 10
[In-Butylbenzene 14 (<50U) | (<50 U) (<50 U) | (<250U) 87 (<1U) | (<200U) 430 (<250 U) 77 180 17 5
[In-Propylbenzene 33 (<50 U) (<50 U) (<50U) | (<250 U) 170 3 (<200 U) 510 (<250 U) 120 200 63 5
[lo-Xylene 200 570 570 110 463 1100 11 800 1,500 192 840 1,400 420
| p-Isopropyltoluene 18 (<50 V) (<50 V) (<50U) | (<250 U) 98 2 (<200 V) 430 (<250 V) 92 180 27 5
sec-Butylbenzene 20 (<50 U) (<50 U) (<50 U) | (<250U) 84 2 (<200 U) 490 (<250 U) 80 170 26 5
||t—ButyI Alcohol (<5U) (<250U) | (<250U) | (<250UV) | (<1000 V) |[ (<100 V) (<s5U) |(<1,000U)| (<500U) | (<1000V)|f (<100U) [ (<250 U) (<25 U)
t-Butylbenzene (<1U) (<50 U) (<50 U) (<50U) | (<250U) || (<20U) (<1U) | (<200u) | (<100U) | (<250U) || (<20u) | (<50UL) (<5 U) 5
Toluene 56 94 210 69 232 280 (<1U) | (<200U) [ (<100U) 107 370 360 99 5
Xylenes (Total) 246 680 710 163 988 2700 27 2,200 4,600 612 1940 3,300 1,010 5
BTEX 461 962 1,140 232 1,543 3,620 31 2,720 4,970 885 2,920 4,390 1,306
Total VOC 732 1,360 1,520 291 2,201 6,369 87 4,130 13,610 1,762 4795 7,800 2,372
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ng/L)
2-Propanol 210 1,400 700 NS 1900 NA 610 NS NA 1900 NA NA
Acetone 15,000 | 110,000 | 100,000 45,000 84,200 [ 110,000 (<5 U) 110,000 | 82000 | (<250U) |[ 96,000 43,000 390 50
TPH-DRO (original) [ 93 T 200 J -~ ] 600 [ 201 | 160 | 150 | -~ [ 150 [ 48 | e [ 97 T —
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
MBAS [ 222 [ 577 ] 378 [ 230 [ 166 | 125 [ 160 [ 714 [ 502 [ 217 | 122 [ 336 [ 762 |
Qasis Fuel Point, Wheeler-Sack Army Airfield Remedial Investigation
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Project No.: 62393.01

EA Engineering, P.C., and its Affiliate Table2, Page5 of 6
EA Science and Technology January 2012
TABLE 2 (Continued)
MW-09I1 MW-09I2 Groundwater
Analyte Nov-10 [ Dec-10 | Jan-11 | Mar-11 | Jun-11 || Nov-10 [ Dec-10 | Jan-11 | Mar-11 | Jun-11 Standards ©
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ug/L)
1,2,4-Trimethylbenzene NS 31 17 (<10U) [ (<5U) NS (<1U) (<1U) (<1V) (<50UV) 5
1,3,5-Trimethylbenzene NS 20 18 14 21 NS (<1UV) (<1U) (<1UV) (<50UV) 5
Benzene NS 780 760 780 453 NS 1 (<05U) | (<05V) 39 1
Ethylbenzene NS 370 450 430 311 NS <1U) | <1v) | (<1vu) | (<10U0) 5
| sopropylbenzene NS 93 97 48 78 NS (<1UV) (<1V) (<1UV) (<50U) 5
mé& p-Xylenes NS 17 | (<10V) 13 9 NS <1U) | <1v) | (<1v) | (<10UV) --
Methyl-t-butyl ether NS 300 910 770 290 NS (<05U) [ (<05U)| (<05U) | (<10U) 10
Naphthalene NS 270 350 290 315 NS 2 (<1U) | (<1U) | (<50L) 10
n-Butylbenzene NS 15 21 (<10V) | (<5U) NS (<1VU) | (<1U) | (<1U) [ (<50UV) 5
n-Propylbenzene NS 83 110 46 82 NS (<1VU) | (<1U) | (<1U) [ (<50UV) 5
o-Xylene NS | (s5U) [ (<10U) | (<10UV) | (<1U) NS <1U) | <1u) | (<1vu) | (<100) -
p-1sopropyltoluene NS 33 34 (<10V) 26 NS (<1UV) (<1UV) (<1UV) (<50UV) 5
sec-Butylbenzene NS 37 37 11 27 NS <1U) | <1u) | (<1v) | (<50UL) 5
t-Butyl Alcohol NS | (<25U) | (<50U) | (<250 V) | (<20 V) NS (<5U) | (<s5U) | (<1U) [(<200U) --
t-Butylbenzene NS | (s5U) [ (<10U)| (<10V) | (<5U) NS (<1U) | (<1U) | (<1U) | (<50UV) 5
Toluene NS | (s5U) [ (<10U) | (<10V) | (<1U) NS <1U) | <1v) | (<1v) | (<10UV) 5
Xylenes (Total) NS 17 | (<10V) 13 9 NS (<1U) | (<1U) | (<1V) | (<10UV) 5
BTEX 1,167 [ 1210 [ 1,223 773 1 ND ND 39 -
Total VOC (STARSLis) 2,049 | 2,804 | 2,402 1,611 3 ND ND 50 --
Tota VOC 2,049 | 2,804 | 2402 1,611 3 ND ND 50 -
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ng/L)
2-Propanol NS NA NA NS NS NS NA NA NS NS --
Acetone NS [(<25U) | (<50U) | (<100V) [ (<5UV) NS (<5U) | (<5U) | (<10U) | (<50U) 50
TPH-DRO BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (mg/L)
TPH-DRO [ ns | 6 | - [ 7 | 13 | NS [(0320U)| -- [(<0.300U)| 0.205 [ -
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
MBAS [ NS | 0063 [ 004 [ 0049 [(<0.20U0)| NS | 0123 | 0023 | 01 [(<0.10V)f -
BROMIDE BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 9056a (mg/L)
Bromide [ Ns | NS | NS [ Ns | NS || NS | NS | Ns | Ns | Ns |
Oasis Fud Point, Wheeler-Sack Army Airfield Remedial Investigation
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TABLE 2 (Continued)
MW-09D1 MW-09D2 Groundwater
Analyte Nov-10 | Dec-10 [ Jan-11 | Mar-11 | Jun-11 | Nov-10 | Dec-10 | Jan-11 [ Mar-11 | Jun-11 Standards @
VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ug/L)
1,2,4-Trimethylbenzene NS <1U) | <1vu) | (<1u) [ (<500) NS (<1U) (<1U) (<1U) | (<500) 5
1,3,5-Trimethylbenzene NS <1U) | <1u) | (<1u) | (<500L) NS (<1U) (<1U) (<1U) | (<500) 5
Benzene NS (<05U) [ (<05U)| (<05U) [ (<5UL) NS (<05U) | (<05V) [ (<05U) | (<5U) 1
Ethylbenzene NS <1U) | <1v) | (<1v) | (<100) NS (<1U) (<1U) <1U) | (<10v) 5
Isopropylbenzene NS (<1V) (<1V) (<1UV) (<50UV) NS (<1V) (<1UV) (<1UV) (<50UV) 5
m& p-Xylenes NS <1U) | <1v) | (<1u) | <10V NS (<1U) (<1U) (<1U) | (<100) -
Methyl-t-butyl ether NS (<05U) [ (<05U)| (<05U) | (<10UL) NS (<05U) | (<05VU) | (<05U) | (<10UL) 10
Naphthalene NS <1U) | <1v) | (<1u) | (<50U) NS (<1U) (<1U) (<1U) | (<50VL) 10
n-Butylbenzene NS <1V) | <1v) | (<1v) [ (<50VL) NS (<1U) (<1U) (<1U) | (<50VL) 5
n-Propylbenzene NS <1V) | <1v) | (<1v) [ (<50VL) NS (<1U) (<1U) (<1U) | (<50U) 5
o-Xylene NS <1U) | <1v) | (<1vu) | (<100) NS (<1U) (<1U) <1U) | (<10v) -
[p-Isopropyltoluene NS (<1U) (<1U) (<1V) (<50 V) NS (<1U) (<1V) (<1U) (<50UV) 5
sec-Butylbenzene NS (<1U) | <1v) | (<1U) | (<50VL) NS (<1U) (<1U) (<1U) | (<50VL) 5
t-Butyl Alcohol NS (<5U) | (s5U) | (s5U) | (<200U)| NS (<5U) (<5U) (<5U) [ (<200U) -
t-Butylbenzene NS <1VU) | <1v) | (<1u) [ (<50VL) NS (<1U) (<1U) (<1U) | (<50VL) 5
Toluene NS <1U) | <1v) | (<1u) | (<100 NS (<1U) (<1U) (<1U) | (<100) 5
Xylenes (Total) NS <1V) | <1v) | (<1v) [ (<10VL) NS (<1U) (<1U) (<1U) | (<100) 5
BTEX ND ND ND ND ND ND ND ND -
Total VOC (STARSList) ND ND ND ND ND ND ND ND -
Total VOC ND ND ND ND ND ND ND ND -
OTHER VOC BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260 (ng/L)
2-Propanol NS NA NA NS NS NS NA NA NS NS -
Acetone NS (<s5U) | (s5V) | (<10U) | (<50U) NS (<5U) (<5U) (<10V) | (<50U) 50
TPH-DRO BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (mg/L)
TPH-DRO [ NS [(033U)| -- [(<0310U)](<021U)] NS [(<0320U0)] -~ [(<0.310U)[(<0.20UV)] -
MBASBY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 425.1 (mg/L)
MBAS [ Ns | 0182 [(<lou)| 01 [(<010U)| NS | 0119 | (<10U) [ 0051 | (<0.10UV) ]| -
BROMIDE BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 9056a (mg/L)
Bromide Ns | Ns | Ns [ Ns | NS || NS | NS | Ns | Ns | NS |
Oasis Fud Point, Wheeler-Sack Army Airfield Remedial Investigation
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TABLE 3 SUMMARY OF GROUNDWATER ANALYTICAL RESULTS
AUGUST 2010 ADDITIONAL MONITORING WELLS
Analyte MW-19 MW-21 MW-22 NY SDEC Class GA Value®

VOLATILE ORGANIC COMPOUNDS BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8260B (ng/L)
1,2,4-Trimethylbenzene (<1.0V) 680 (<10UV) 5
1,3,5-Trimethylbenzene (<1.0V) 380 (<10UV) 5
4-|sopropyltoluene (<1.0V) 36 24 5
Benzene (<0.5U) 590 530 1
Ethylbenzene (<1.0V) 630 (<10UV) 5
| sopropylbenzene (<1.0V) 91 69 5
mé& p-Xylenes (<1.0U) 1100 (<10UV) --
Methyl-t-butyl ether (<0.5UV) (<5.0U) 560 10
Naphthalene (<1.0U) 460 340 10
n-Butylbenzene (<1.0V) 15 12 5
n-Propylbenzene (<1.0V) 140 (<10V) 5
o-Xylene (<1.0V) 13 930 -
sec-Butylbenzene (<1.0U) 35 22 5
t-Butyl Alcohol (<5.0U) (<50 V) (<50 V) -
t-Butylbenzene (<1.0V) (<10V) (<10V) 5
Toluene (<1.0V) (<10UV) (<10U) 5
Xylenes (Total) (<1.0U) 1,113 930 5
BTEX ND 2,333 1,460 --
Total VOC ND 4,170 2,487 --

TPH-DRO BY U.S. ENVIRONMENTAL PROTECTION AGENCY METHOD 8015 (ng/L)

TPH-DRO | (<300 U) 7,900 5,300 | -
(a) New York State Department of Environmental Conservation (NY SDEC) 1998 Ambient Water Quality Standards and Guidance Values.
NOTE: pg/L = Micrograms/Liter

U = Analyzed but not detected at concentrations above the reporting limit. Sample quantitation limits are shown as (<__ U)

- = Indicates no standard or guidance value exists

BTEX = Benzene, toluene, ethylbenzene, and total xylenes

ND = Non-Detect

VOC = Volatile Organic Compound

TPH-DRO = Total Petroleum Hydrocarbon-Diesel Range Organics

Bold values indicate exceedance of NY SDEC Class GA Groundwater Standards and Guidance Values

QOasis Fuel Point, Wheeler-Sack Army Airfield
Fort Drum, New Y ork
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TABLE 4 PROFILING POINT CONSTRUCTION DETAILS

January 2012

Profiling
Point ID

Location

Sampling Interval
(ft bgs)

Sample Depth(a)
(ft bgs)

Lab Type

MW-23

Bravo Taxiway

60 to 160 max®

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

MW-24

Northramp

60 to 160 max

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

MW-13

Northramp

110 to 160 max

110

120

130

140

150

160

Fixed lab

MW-25

Inner Loop

60-max 160"

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

(a) Samples collected at 10-foot intervals to depth at which concentrations are no longer detected

(b) Installed to top of bedrock, anticipated at 160 ft bgs

NOTE: bgs = below ground surface
NA = Not Applicable
Profiling points will be installed in aminimum 3-in. diameter hole.
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Fort Drum, New Y ork

Remedial Investigation

Work Plan



EA Engineering, P.C., and its Affiliate
EA Science and Technology

TABLE 4 (Continued)

Project No.: 62393.01
Table4, Page 2 of 3
January 2012

Profiling
Point ID

Location

Sampling Interval
(ft bgs)

Sample Depth
(ft bgs)

Lab Type

MW-26

Northramp

60

70

80

90

100

60-max 160®

110

120

130

140

150

160

On-site Lab

MW-16

Downgradient
Ozone
Pilot Area

110

120

110 to 160 max

130

140

150

160

Fixed Lab

MW-27

Downgradient
Ozone
Pilot Area

60

70

80

90

100

60-max 160"

110

120

130

140

150

160

On-site Lab

MW-28

Downgradient
Ozone
Pilot Area

60

70

80

90

100

60-max 160"

110

120

130

140

150

160

On-site Lab

Qasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New Y ork
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Profiling
Point ID

Location

Sampling Interval
(ft bgs)

Sample Depth
(ft bgs)

Lab

MW-29

Downgradient
Ozone
Pilot Area

60-max 160"

60

70

80

90

100

110

120

130

140

150

160

On-siteLab

MW-30

Downgradient

60-max 160®

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

MW-31

Downgradient

60-max 160"

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

MW-32

Downgradient

60-max 160®

60

70

80

90

100

110

120

130

140

150

160

On-site Lab

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New Y ork

Remedia Investigation
Work Plan



EA Engineering, P.C., and its Affiliate
EA Science and Technology

Project No.: 62393.01
Table5, Page 1 of 2

TABLE 5 MONITORING WELL CONSTRUCTION DETAILS

January 2012

well Screened Interval
Cluster ID Monitoring Wells Type (ft bgs)@®
MW-13D3 115-120
MW-13 1302 Nested 13514090
MW-16D3 Nested 120-125
MW-16 MW-16D4 135-140
MW-16 Bedrock Single 150-160
MW-24S 40-50
MW-2411 . 65-70
MW-24 MW-2212 Multi-Port 8590
MW-24D 100-105
MW-25S 42-52
MW-25I1 . 70-75
MW-25 NW-2512 Multi-Port 100-105
MW-25D 125-130
MW-26S 40-50
MW-2611 . 65-70
MW-26 NW-2612 Multi-Port 8590
MW-26D 105-110
MW-27S 45-55
MW-2711 . 75-80
MW-27 MW-2712 Multi-Port 100-105
MW-27D 125-130
a) Shallow well screened across the water table (10-ft screen, 5 feet above and 5 feet below water table).
b) Actual depths of intermediate and deep well screen intervals will be based on results of groundwater profiling.
) Bedrock is estimated to be at a depth of 160 feet bgs.
d) Bedrock well will be drilled with mud rotary to top of bedrock. A 4-in. diameter casing will be set to top of bedrock
and the bedrock will be HQ cored. A 2-in. diameter PV C well will be installed a minimum of 20 feet into bedrock.
NOTE: bgs = Below ground surface
NA = Not Applicable
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TABLE 5 (Continued)
wdl Screened Interval
Cluster ID Monitoring Wells Type (ft bgs)@®
MW-28S 43-53
MW-2811 70-75
MW-28 MW-2812 Multi-Port 90-95
MW-28D1 110-115
MW-28D2 125-130
MW-29S 45-55
MW-2911 _ 75-80
MW-29 NW-2012 Multi-Port 100105
MW-29D 125-130
MW-30S 48-58
MW-30I11 . 85-90
MW-30 W-3012 Multi-Port 105110
MW-30D2 125-130
MW-31S 48-58
MW-3111 . 80-85
MW-31 W32 Multi-Port 95.100
MW-31D 115-120
MW-32S 51-61
MW-3211 . 80-85
MW-32 NW-3212 Multi-Port 95100
MW-32D 115-120
MW-33S 45-55
MW-3311 _ 75-80
MW-33 NW-3312 Multi-Port 100105
MW-33D 125-130
MW-34S 45-55
MW-3411 . 75-80
MW-34 VW32 Multi-Port 100105
MW-34D 125-130

Qasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New Y ork
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TABLE 6 SUMMARY OF PERFORMANCE MONITORING, OZONE PILOT TEST

Type of Monitoring Location Frequency® Method
. . Every hour during the
Air Flow Rate quw meter in system first 8 hours. Daily Flow meter
(shallow and deep) | trailer
thereafter.
Air Injection Pressure Gaudes in Every hour during the
Pressure (shallow gaug first 8 hours. Daily Pressure Gauges
system trailer
and deep) thereafter.

Ozone injection
concentration

Sample port in system
trailer

Daily.

Draeger tube

DO and ORP

Ozone

All monitoring points

Daily for first week.
Every other day
thereafter.

Water quality meter

Ozone meter

Soil Gas Pressures

Water Levels
Soil Vapor VOC

Shallow monitoring
points

Daily for the first week.
Every other day
thereafter.

Magnehelic gauge

Water level indicator

Photoionization detector

VOC and TPH-
DRO

Monitoring points

Prior to system startup.
After two weeks of
operation. After four
weeks of operation.

Off-site laboratory

portions of the test.

NOTE: DO
ORP
VOC
TPH-DRO

(@) The same field monitoring frequency steps will be repeated for both the low-flow rate and high-flow rate

Dissolved Oxygen
Oxidation-Reduction Potential
Volatile Organic Compounds
Total Petroleum Hydrocarbons-Diesel Range Organics

Oasis Fuel Point, Wheeler-Sack Army Airfield

Fort Drum, New York

Remedial Investigation
Work Plan
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1. INTRODUCTION

1.1 OBJECTIVE

The objective of this Safety, Health, and Emergency Response Plan (SHERP) is to provide
personnel with protection standards and mandatory safety practices, procedures, and
contingencies to be followed while performing field activities as part of the Remedial
Investigation at the Oasis Fuel Point, Wheeler-Sack Army Airfield, Fort Drum, New York
(Figure 1). The SHERP as developed defines actions to be taken with respect to personal safety
during work activities associated with the additional groundwataer investigation and ozone
sparging pilot test. Work activities for characterization include installation of soil borings and
monitoring wells, as well as associated soil and groundwater sampling activities and
investigative-derived material handling. Activities for the ozone pilot testing include installation
of wells and associated monitoring points as well as operation of the injection system. One copy
of this SHERP will be maintained for use during the scheduled field activities. The copy will be
made available for site use/employee review at all times. In addition, EA will coordinate with
the Wheeler-Sack Army Airfield safety and health representative for all site-related safety
manuals.

12 SITEANDFACILITY DESCRIPTION

The Oasis Fuel Point is located on the runway of Wheeler-Sack Army Airfield, and is bounded to
the south by taxiway A, to the west by taxiway J, and to the east by taxiway B (Figure 2).

A small, grassy area adjoins the Oasis Fuel Point to the north. The closest structure is Building
P-2069 (Oasis Fuel Point operations building) located to the south. The Oasis Fuel Point is a
refueling area for helicopters consisting of an asphalt foundation that is approximately 600 ft

x 400 ft. The site contains six fuel dispensers and associated piping/equipment to transport JP-8
from the above ground fuel storage tanks to the fueling dispensers.

1.3 POLICY STATEMENT

EA Science and Technology and its subcontractor employees will be familiar with the SHERP
for the project activities in which they are involved. Prior to entering the site, this SHERP will
be reviewed and the agreement to comply with the requirements will be signed by EA personnel,
including subcontractors and visitors (Appendix A). By signing this agreement, the
subcontractors and visitors acknowledge their responsibility to comply with the occupational
safety and health requirements defined in this SHERP. Prior to accessing the site, EA and EA
subcontractor personnel will meet onsite with Fort Drum’s aviation safety office in order to be
informed of site emergency response procedures and potential safety or health hazards associated
with operations conducted in support of this project.

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
Fort Drum, New York for the Remedial Investigation



EA Project No.: 62393.01
EA Engineering, P.C. and its Affiliate Page 2 of 51
EA Science and Technology January 2012

14 REFERENCES
This SHERP addresses the following regulations and guidance documents:
e Occupational Safety and Health Administration (OSHA) Standards for Construction
Industry, 29 CFR 1926, including 29 CFR 1926.65, Hazardous Waste Operations and
Emergency Response and 29 CFR 1926.59, Hazard Communications

e U.S. Army Corps of Engineers (USACE) Safety and Health Requirements Manual,
EM 385-1-1

e USACE Safety and Occupational Health Document Requirements for Hazardous, Toxic,
and Radioactive Waste Activities, ER 385-1-92

o National Institute of Occupational Safety and Health/ OSHA/U. S. Coast Guard/
U.S. Environmental Protection Agency (EPA) Occupational Safety and Health Guidance
Manual for Hazardous Waste Ste Activities

o Federal Acquisition Regulation, Clause 52.236-13: Accident Prevention.

e Wheeler-Sack Army Airfield Standard Operating Procedure, Chapter 28, Flightline
Vehicle Operations and Driving Guide, and Chapter 5, Fuel Operations.
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2. ROLESAND RESPONSIBILITIES

21 PERSONNEL

EA and subcontractor employees are responsible for reading, understanding, and meeting the
safety and health requirements contained in this SHERP, and any additional site-specific plans
and addendums. A SHERP Review Record sign-off sheet is provided in Appendix A.
Employees are required to implement these procedures when carrying out daily operations.

This will include receiving appropriate training and medical monitoring and utilization of EA
provided safety and health equipment (to include all forms of personal protective equipment
[PPE]) to safely conduct and carry out site operations. Employees will review each task prior to
commencement to consider the potential safety and health hazards, and the measures to be taken
in the event of an emergency. Employees should know where material safety data sheets
(MSDS), first aid supplies, and emergency equipment are maintained. The Field Manager or Site
Safety and Health Officer should be notified of potential safety and health hazards, near-miss
conditions, or incidents present on the job site or unusual effects believed to be related to
hazardous chemical exposures. Failure to follow established safety and health procedures could
result in immediate dismissal from the site and, if repeated, a potential loss of employment.

2.1.1 Responsibilities

Clear lines of authority will be established for enforcing compliance with the safety, health, and
contingency procedures consistent with industry policies and procedures. Designated EA
personnel are responsible for implementation of the SHERP during field activities. This includes
field supervision; implementing and directing emergency operations; coordinating with onsite
and offsite emergency responders; enforcing safe work practices and decontamination procedures
(if needed); ensuring proper use of PPE; communicating site safety program modifications and
requirements to site personnel; proper reporting of injuries, illnesses, and incidents to the
appropriate internal and external organizations; and containing and controlling the loss of
potentially hazardous materials to soil, air, and surface/groundwater during all phases of field
operations.

In the event of an on-site injury, occupational illness, near miss, or environmental contamination
incident, the following organizations/individuals will be notified as appropriate (Chapter 11):

o Field Manager

e Project Manager

e Program Safety and Health Officer

o Corporate Safety and Health Officer

o USACE-Baltimore District Field Manager

e Fort Drum Environmental Division

« Other organizations or persons as appropriate as defined by USACE—-Baltimore.
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2.1.2 Key Project Personnel

The following table contains information on key project personnel for the remedial investigation.

Project Officer/Program Manager Brenda Herman

Project Manager Christopher Canonica, P.E.
Quality Assurance/Quality Control Officer/Senior Technical Review Frank Barranco, P.G.

Program Safety and Health Officer Peter Garger, CIH

Remedial Investigation Manager Jennifer Martin Bouchard, P.G.
Site Manager/Site Safety and Health Officer Mike Valvo

22 PROGRAM SAFETY AND HEALTH OFFICER (OR DESIGNEE)

The Program Safety and Health Officer has overall project responsibility for the development
and implementation of this SHERP and conformance with project requirements. The Program
Safety and Health Officer will also be consulted and approve changes to this SHERP or
significant modifications of safety and health procedures. Authorization for personnel to perform
work onsite (i.e., relative to medical examinations and training) is also the responsibility of the
Program Safety and Health Officer.

23 SITE SAFETY AND HEALTH OFFICER

The Site Safety and Health Officer is responsible for coordination of onsite contingency
operations and the Site Safety and Health Program. The Site Safety and Health Officer (and/or
the alternate) will be onsite at all times throughout the project and will be responsible for daily

compliance with site safety and health requirements. The Site Safety and Health Officer’s
responsibilities include:

: Conduct visual inspections of the area of concern to be sampled

o Stop work when imminent safety and health risks exist or as outlined in the SHERP
o Implement the use of forms in this SHERP

e Implement the guidance within this SHERP

« Provide an initial safety and health briefing to site workers and visitors

o Evaluate reported hazardous conditions and recommend corrective actions

o Conduct necessary safety and health monitoring

« Identify, investigate, and prepare incident reports as necessary
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Consult with the Program Safety and Health Officer or Project Manager for guidance on
occupational safety and health and contingency issues affecting this project

Maintain an OSHA Log No. 300, Summary of Occupational Injuries and Ilinesses, and
posting an OSHA Poster No. 2203 during times that site work occurs

Provide technical support and guidance in the modification of site SHERP requirements

Evaluate onsite environmental monitoring results and provide reporting requirements to
the Project Manager.

During an emergency, the Field Manager (or the Alternate in the absence of the Field Manager)
will be responsible for initiating and coordinating emergency responses/contingency operations.

Both the Program Safety and Health Officer and the Site Safety and Health Officer will have

the authority to make on-the-spot corrections dealing with safety, health, and environmental
pollution infractions. If it is determined that the infraction cannot be remedied immediately and
continuing the job could result in significant illness, injury, environmental contamination, and
violations, the Program Safety and Health Officer and/or Site Safety and Health Officer will have
the authority to order a cessation of the activity until the problem can be remedied.

24

PROJECT MANAGER

The Project Manager will have overall responsibility for site activities and will be the primary
contact during the work activities. The primary responsibilities of the Project Manager include:

Assure compliance with this SHERP

Coordinate with the Field Manager

Approve the SHERP and amendments

Review individual training and medical records prior to work start

Provide overall supervisory control for safety and health protocols in effect for this
project

Assign the Field Manager and Site Safety and Health Officer
Assure adequate resources are available for carrying out this SHERP

Prepare and submit project reports.
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25 TASK MANAGER
The Task Manager’ s responsibilities include, but are not limited to:
e Provide technical support to the Site Safety and Health Officer

« Evaluate onsite environmental monitoring results and report to the Project Manager and
Program Safety and Health Officer

o Be responsible for initiating the evacuation of the work site when needed, communicating
with offsite emergency responders, and coordinating activities of onsite and offsite
emergency responders

« Determine if the abatement of hazardous conditions is sufficient prior to allowing
resumption of work operations after an emergency

26 SUBCONTRACTORS
Responsibilities of EA and subcontractor personnel include:
o Follow the SHERP and applicable safety and health rules, regulations, and procedures
e Understand and comply with all 29 CFR 1910 and 29 CFR 1926 rules and regulations
applicable to the operations they are conducting to ensure the safety and health of their
personnel
e Use required controls, procedures, and safety devices, including PPE
o Notify his/her supervisor of identified or suspected emergencies, safety, or health hazards
e Comply with training and medical requirements.
27 VISITORS
Visitors entering the site area will be required to sign in on the entry/exit log (Appendix B) and
to read and verify their understanding and willingness to comply with this SHERP. Visitors will
remain in an observation area and will not be allowed in the Exclusion Zone (EZ) or Support

Zone (SZ) unless they have met the appropriate OSHA and medical requirements, and have
received clearance by the EA Project Manager and the Site Safety and Health Officer.
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3. RISK ANALYSIS

31 PROJECT SCOPE OF WORK

The scope of work for the activities covered by this SHERP is presented in the remedial
investigation work plan.

The specific activities for the pre-design investigation program include the following:
e Soil Boring/Groundwater Profiling
— Completion of 14 in situ groundwater monitoring points using mud rotary drilling.

— Collection of groundwater samples at 10-ft intervals in each borehole, throughout the
thickness of the impacted aquifer

— Groundwater analysis for volatile organic compounds (VOCs) including MTBE and
naphthalene by USEPA Method 8260.

e Monitoring Well Installation and Sampling
— Installation of multi-port monitoring wells in nine of the boreholes used for
groundwater profiling (seven within the unconsolidated material and two within

bedrock).

— Collection of groundwater samples from the monitoring wells for analysis of VOCs
and TPH as DRO.

e Surveying of the new monitoring well locations by a New York State licensed surveyor

— Horizontal and vertical coordinates for each new location will be integrated with
existing survey information located at the Oasis Fuel Point site.

e Managing investigation-derived material
— Containerizing soil cuttings and purge waters from the borings and monitoring wells.
The specific activities associated with the ozone sparging pilot test include the following:
e Installation of ozone sparging points

— Two ozone injection points
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— Three ozone monitoring points, with four vertical intervals per location, and an
additional single depth monitoring point.

e Sampling of soils from the monitoring well locations and ozone sparge points for grain
size analysis.

e Analysis of two subsurface soil samples for TOC.

— Installation of two ozone sparge points, using stainless steel tubing with an ozone
diffuser, at different depths within a single borehole.

o Installation of a trailer-mounted ozone test unit

— Installation of the unit including an ozone generation subsystem, compressed air
subsystem, and pressure gauges.

e Operations and maintenance of the ozone injection system
— Operation of the system for approximately 4 weeks.
e Field Monitoring

— Hourly measurements of flow, pressure, 0zone concentration, groundwater levels,
DO, and ORP in the sparging points and surrounding monitoring wells for the first
week, and daily thereafter.

Based upon the above field activities, the following potential hazard conditions may be
anticipated:

e The use of mechanical equipment such as drill rigs, powered augers, and hammer drills
can create a potential for crushing and pinching hazards due to movement and positioning
of the equipment; movement of lever arms and hydraulics; entanglement of clothing and
appendages in exposed drives and augers; and impact of steel tools, masts, and cables
should equipment rigging fail or other structural failures occur during hydraulic
equipment operation; and drilling mast extension and operation. Heavy equipment work
must be conducted only by trained, experienced personnel. If possible, personnel must
remain outside the turning radius of large, moving equipment. At a minimum, personnel
must maintain visual contact with the equipment operator. When not operational,
equipment must be set and locked so that it cannot be activated, released, dropped, etc.

e Equipment can be energized due to contact with overhead or underground electrical lines,
utilities impaired by excavation of communication or potable/wastewater lines, or a
potential for fire or explosion may occur due to excavation of below ground
propane/natural gas lines. Prior to commencement of invasive operations, a
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drilling/excavation permit will be obtained and the area will be inspected and flagged.
Furthermore, well locations will be hand cleared to a depth of 5 ft below ground surface with
the use of “soft digging” with a minimum 12-in. inner diameter. Personnel should be aware
that although an area may be cleared, it does not mean that unanticipated hazards will not
appear. Safe distances will be maintained from live electrical equipment as specified in
original SHERP. Workers should always be alert for unanticipated events such as
snapping cables, digging into unmarked underground utilities, etc. Such occurrences
should prompt involved individuals to halt work immediately and take appropriate
corrective measures to gain control of the situation.

e Work around large equipment often creates excessive noise. Noise can cause workers
to be startled, annoyed, or distracted; can cause physical damage to the ear, pain, and
temporary and/or permanent hearing loss; and can interfere with communication. If
workers are subjected to noise exceeding an 8-hour time-weighted average sound level
of 85 decibels (acoustic), hearing protection will be selected with an appropriate noise
reduction rating to comply with 29 CFR 1910.95 and to reduce noise below levels of
concern.

e Personnel may be injured during physical lifting and handling of heavy equipment,
construction materials, or containers. Additionally, personnel may experience slip, trip,
and fall hazards associated with excavations, man ways, and construction debris and
materials.

o Workers who are exposed to extreme heat or work in hot environments may be at risk of
heat stress. Exposure to extreme heat can result in occupational illnesses and injuries.
Heat stress can result in heat stroke, heat exhaustion, heat cramps, or heat rashes. Heat
can also increase the risk of injuries in workers as it may result in sweaty palms, fogged-
up safety glasses, and dizziness. Workers should avoid exposure to extreme heat, sun
exposure, and high humidity when possible. When these exposures cannot be avoided,
workers should take the following steps to prevent heat stress: wear light-colored, loose-
fitting, breathable clothing such as cotton; schedule heavy work during the coolest parts
of day; take more breaks in extreme heat and humidity; drink water frequently and drink
enough water that you never become thirsty; avoid drinks with caffeine, alcohol, and
large amounts of sugar; and constantly monitor your physical condition and that of your
coworkers.

« Field operations conducted during cold winter months can expose personnel to extreme
temperatures and wind chill.

e Entry into a confined space in support of this project by EA personnel is forbidden.
However, confined space entry by a certified contractor will be required for cleaning
several aboveground storage tanks. This will occur upon project winterization, and the
contractor will be responsible for ensuring their technicians are trained per OSHA
1910.146.
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3.2

Water collected during well development and groundwater sampling activities may contain
toxic vapors, liquids, and gases and may be inhaled during normal operations or splashed
onto the skin or eyes. Toxic materials contained in dusts or particulates can be ingested if
eating, smoking, drinking, and gum chewing are permitted prior to personnel washing their
hands and face, or removing contaminated work clothing and personal protective
equipment. Some chemicals may be absorbed directly through the skin. Personal protective
equipment, properly designed for the chemicals of concern, will always be provided and
worn when a potential for skin contact is present.

Table 1 provides exposure limits for ozone and for major components of gasoline, diesel
fuels, and JP-8. Material Safety Data Sheets for the major components (i.e., ozone, JP-8,
etc.) are contained in Appendix H of this addendum. Material Safety Data Sheets for other
chemicals of concern associated with this work (i.e., gasoline) are maintained on file in the
job trailer.

Activities associated with the pre-design investigation and the ozone pilot testing may
require employees to be in direct proximity or contact with hazardous substances.
Employees may be exposed through dermal contact with or inhalation of toxic dusts,
vapors, or gases. Normal dust particulates from surficial soil may have adsorbed or
absorbed petroleum compounds. Air monitoring equipment will be used to monitor
airborne organic vapors and particulates. In addition, employees could be exposed to ozone
due to fugitive ozone emissions from the ozone generator, supply piping, or treatment
system. Exposure to 0zone may cause irritation of the eyes, dryness of the nose and
throat, and a cough. If the concentration of ozone continues to rise, more severe
symptoms may occur, including headache, upset stomach or vomiting, pain or tightness in
the chest, shortness of breath, or tiredness, which may last for several days or weeks.

Specific hazards associated with ozone include its ability to increase the flammability of
other materials (i.e., petroleum compounds). The work area must be kept free of all
materials that burn, including oil and grease. Welding, cutting, soldering, drilling or
other work on an empty vessel or piping will not be performed until it has been
thoroughly purged and all traces of ozone have been removed. A permit lock-out system
will be implemented for all maintenance activities in the work area. The ozone handling
system will be checked for leaks after maintenance work and have suitable emergency
equipment for fires and leaks readily available. Field personnel will practice good
housekeeping, maintain handling equipment, and comply with applicable regulations.

HAZARD COMMUNICATION

A written OSHA Hazard Communication Program for Construction (required by 29 CFR
1926.59) will be maintained onsite during investigative activities. Employees will be informed
of the Hazard Communication Program’s existence, contents, and location. This Program will be
kept with the MSDS and contain a list of site-specific chemicals present. The list will be cross-
referenced with the applicable MSDS for ease in MSDS accessibility.
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An MSDS for each chemical brought onsite during field activities will be kept onsite by the Site
Safety and Health Officer. Subcontractors must inform the Field Manager and Site Safety and
Health Officer about hazardous substances brought onsite and provide an appropriate MSDS to
the Site Safety and Health Officer. Chemicals brought onsite must be labeled in accordance with
OSHA Hazard Communication Requirements, 29 CFR 1910.1200. Site workers and visitors will
be informed of the Hazard Communication Program, their legal rights under the program, the
location of the chemical inventory, and the location of the MSDS. Subcontractors will coordinate
with EA to provide a list of the hazardous materials that will be used onsite in support of their
operations. This information will be shared jointly with all site employees and visitors to the site.

The following chemicals will be supplied by the contractor/subcontractors:

e Portland cement
e Silica sand
e Sodium bentonite.

Employee awareness of chemical identities, health and physical hazards, and characteristics
is essential to safely handle chemicals and minimize potential hazards. The Hazard
Communication Program must follow the OSHA requirements listed in 29 CFR 1926.59.

3.2.1 Hazardous SubstanceList

EA will maintain a dynamic list of hazardous materials (Table 1). Examples of hazardous
materials that might be present at the site include solvents, adhesives, irritants, corrosives,
flammables, combustibles, compressed gases, organic peroxides (curing agents), and oxidizers
(ozone and other sanitizing agents). This list will be used in the Hazard Communication
Program. Additionally, other potential hazardous substances that could be present onsite may
also be listed. Examples of other hazardous substances associated with site operations may
include: carbon monoxide generation from generators or internal combustion engines,
contaminants which could be present on the site and encountered in the process of site
assessment, and potential atmospheric contaminants present in confined spaces.

3.2.2 Hazard Communication Labeling

EA will ensure that in-house containers are properly labeled and that workers understand the
contents of containers. Container labels will contain at least information on the name of product
or container, chemical(s) in product, manufacturer’s name and address, PPE required for the safe
handling of the product, and first aid procedures in case of overexposure to product contents.

Any pipes, tubing, or containers containing ozone will also be clearly marked to indicate a
potential hazard due to fire and inhalation hazards. Labels will indicate that intervention with the
pipework while the system is operating is not permissible.
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3.2.3 Hazard Communication Training

Every site employee and visitor must be informed of EA’s Hazard Communication Program,
their legal rights under the program, and location of chemical inventory and MSDS files. The
employee’s supervisor must describe hazardous substances routinely used and provide
information concerning:

o Nature of potential hazards

e Appropriate work practices

e Appropriate control programs

e Appropriate protective measures

« Methods to detect presence or release of hazardous substances
o Emergency procedures.

3.3 CHEMICAL HAZARDS
3.3.1 Site-Related Chemical Hazards

Previous soil and groundwater investigations at the site have reported impacts by petroleum
hydrocarbons and LNAPL (primarily JP-8). Specific compounds and their relevant properties are
shown in Table 1.

Field operation precautions and preventive measures for the pre-design investigation and ozone
pilot testing activities are described in the following paragraphs:

Sail Boring/Groundwater Profiling, Monitoring Well I nstallation and Sampling, Managing
Investigation-Derived Material, I nstallation of Ozone Sparging Test Wells, Groundwater
and Soil Sampling for Pilot Test—VOCs/SVOCs may be encountered. Continuous organic
vapor monitoring, upwind worker positioning, and PPE are required (see Chapter 5 for specific
PPE).

Dermal contact is a potential concern during the above tasks due to the possible presence of skin
irritants and other toxic substances that may be absorbed through the skin. This information is
based upon a worst-case scenario. Dermal protection listed in Chapter 5 must be worn during
work tasks involving contact with soil and groundwater.

A description of the requirements for the different levels of PPE, as well as upgrade/downgrade
requirements, is provided in Chapter 5. Although ingestion of contaminants is also a primary
source of exposure, vigilance by site safety and health personnel will ensure proper use of PPE
and personal hygiene to practically eliminate this route of exposure.

Installation of Ozone Test Unit, Operations and M aintenance of Ozone I njection System—
Primary chemical hazard is inhalation or dermal contact with ozone, which, given sufficient
exposure, can cause symptoms including irritation of eyes, nose, skin, and throat; headache, fatigue,
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dizziness, drowsiness, nausea, vomiting, cough, shortness of breath, pulmonary edema, tachycardia,
and/or hypotension, depending on the duration and concentration of exposure. Ozone is a colorless
gas that has a distinct, pungent odor usually associated with electrical sparks. Ozone odor is
generally detectable at concentrations of 0.02-0.05 ppm; however, olfactory fatigue may limit the
time that ozone is detectable at this level. Although ozone will be generated onsite in a closed
system and then diluted prior to injection, 0zone monitoring is required (see Table 4 and Section 8),
to protect against direct contact with unacceptable ozone concentrations.

3.3.2 Chemicalsfor Equipment Calibrations, Operations, and Sampling

In addition to the compounds detected on the site, the following chemicals are typically used by
the primary investigation team:

« Isobutylene calibration gas

e Methanol

e Hexane

e Sample preservatives (i.e., hydrochloric acid).

These chemicals will be used for equipment calibrations and operations as well as processing of
samples and decontamination of equipment. The quantities to be used will typically not exceed
1-o0z, and will be used within controlled conditions. The anticipated occupational exposures
from these operations will be negligible.

34 PHYSICAL HAZARDS

Physical hazards can potentially be present during field activities. These physical hazards may
include, but not be limited to:

o Fire/explosion hazards

o Heat stress

e Cold related illness

e Equipment hazards

e Vehicle and pedestrian hazards
« Noise hazards

o Electrical hazards

o Ultilities

e Weather hazards

Physical hazards are listed below for each work task. Physical and Biological Hazard
Information Sheets contained in Appendix C list potential hazards and protective measures.

e Flightline Vehicle Operations and Driving—Hazards relative to operation of
ground vehicles on flightlines and runway incursions. Refer to Wheeler-Sack
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Army Airfield Standard Operating Procedure Flightline Vehicle Operations
and Driving Guide.

e Drillingand Installation of Monitoring Wells—General safety hazards,
heavy equipment hazards, electrical hazards, underground utilities,
fire/explosion, noise hazards, cold/heat stress, and biological hazards.

« Mobilization/Demobilization of Extraction Technologies—The mobilization of
equipment for the pilot study can create a potential for crushing and pinching hazards due
to movement and positioning of equipment.

The site will be visually inspected for the presence of general safety hazards (e.g., trip/slip
hazards, unstable surfaces or steep grades, and sharp objects) prior to beginning work. If hazards
are present, these hazards will be recorded and precautionary measures taken to prevent injury.

3.4.1 Fire/lExplosion Hazards

The potential for fire and/or explosion emergencies is always present on the site. Substances
capable of creating fire and explosion at the site include methane gas, petroleum-contaminated
soils, and other flammable vapors. Furthermore, the presence of ozone onsite increases
explosion and fire hazards. Ozone is an unstable gas, which at normal temperatures will
decompose into biatomic oxygen. At elevated temperatures and in the presence of catalysts such
as hydrogen, iron, copper, and chromium, this decomposition may be explosive. In addition,
0zone reacts with non-saturated organic compounds to produce ozonides, which are unstable and
may decompose with explosive violence. Workers must continuously monitor the work area for
combustible or explosive gases when operations have the potential to generate sparks. Regular
ozone monitoring will also be conducted to help ensure that leaks are identified and repaired and
thus to minimize the risk of fires and explosions promoted by ozone.

Employees should always be alert for unexpected events, such as ignition of chemicals or sudden
release of materials under pressure, and be prepared to act in these emergencies.

EA field vehicles will be equipped with a fire extinguisher. EA employees must be trained in the
proper use of fire suppression equipment. However, large fires that cannot be controlled with a
fire extinguisher should be handled by professionals. The proper authorities should be notified in
these instances.

3.4.2 Heat Stress and Heat-Related I1Iness

The use of PPE, if required, may create heat stress. Monitoring of personnel wearing
impermeable or semipermeable personal protective clothing should commence when the ambient
temperature is 70°F or above. Monitoring frequency should increase as ambient temperature
increases or as slow recovery rates are observed. Heat stress monitoring will be performed by a
person with a current first-aid certification who is trained to recognize heat stress symptoms.
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For monitoring the body’s recuperative abilities to excess heat, one or more of the following
techniques will be used.

Other methods for determining heat stress monitoring, i.e., the wet bulb globe temperature index
from the American Conference of Governmental Industrial Hygienist Threshold Limit VValue
Booklet, can be used.

To monitor the worker:

e Measure heart rate by counting the radial pulse during a 30-second period as early as
possible in the rest period.

o If the heart rate exceeds 110 beats per minute at the beginning of the rest period, shorten
the next work cycle by one-third and keep the rest period the same.

o If the heart rate still exceeds 110 beats per minute at the next rest period, shorten the
following work cycle by one-third.

e Measure oral temperature using a clinical thermometer (3 minutes under the tongue) or
similar device to measure the oral temperature at the end of the work period (before
drinking).

o If oral temperature exceeds 99.6°F (37.6°C), shorten the next work cycle by one-third
without changing the rest period.

o If oral temperature still exceeds 99.6°F (37.6°C) at the beginning of the next rest period,
shorten the following work cycle by one-third.

« Do not permit a worker to wear a semipermeable or impermeable garment when oral
temperature exceeds 100.6°F (38.1°C).

3.4.2.1 Prevention of Heat Stress
Proper training and preventive measures will aid in averting loss of worker productivity and
serious illness. Heat stress prevention is particularly important because once a person suffers
from heat stroke or heat exhaustion, that person may be predisposed to additional heat-related
illness. To avoid heat stress, the following steps should be taken:

e Adjust work schedules.

e Modify work/rest schedules according to monitoring requirements.

« Mandate work slow downs as needed.
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o Perform work during cooler hours of the day if possible or at night if adequate
lighting can be provided.

e Provide shelter (air-conditioned, if possible) or shaded areas to protect personnel
during rest periods.

« Maintain worker’s body fluids at normal levels. This is necessary to ensure that
the cardiovascular system functions adequately. Daily fluid intake must
approximately equal the amount of water lost in sweat, i.e., 8 fluid 0oz (0.23 L) of
water must be ingested for approximately every 8 oz (0.23 kg) of weight lost. The
normal thirst mechanism is not sensitive enough to ensure that enough water will
be consumed to replace lost sweat. When heavy sweating occurs, encourage the
worker to drink more. The following strategies may be useful:

— Maintain water temperature 50-60°
— Provide small disposable cups that hold about 4 0z (0.1 L)

— Have workers drink 16 oz (0.5 L) of fluid (preferably water or dilute drinks) before
beginning work

— Urge workers to drink a cup or two every 15-20 minutes, or at least each monitoring
break. A total of 1-1.6 gal (4-6 L) of fluid per day are recommended, but more may
be necessary to maintain body weight.

o Train workers to recognize the symptoms of heat-related illness.

3.4.3 Cold-Related IlIness

If work on this project begins in the winter months, effects of cold exposure are possible during
the performance of field activities at the Oasis Fuel Point. Injury from cold exposure may occur
in persons working outdoors during a period when temperatures average below freezing. The
extremities, such as fingers, toes, and ears, are the most susceptible to frostbite. Tables 2 and 3
present the safety precautions that should be followed for cold weather and wind chill conditions.

3.4.3.1 Prevention of Cold-Related IlIness
To avoid cold-related illness, the following steps should be taken:

« Educate workers to recognize the symptoms of frostbite and hypothermia

o Identify and limit known risk factors

o Assure the availability of enclosed, heated environment on or adjacent to the site
o Assure the availability of dry changes of clothing

« Develop the capability for temperature recording at the site
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e Assure the availability of warm drinks.
3.4.4 Heavy Equipment Hazards

The use of heavy equipment (e.g., drill rigs, generators, compressors, etc.) may pose safety
hazards to site workers. Heavy equipment work must be conducted only by trained, experienced
personnel. If possible, personnel must remain outside the turning radius of large, moving
equipment. At a minimum, personnel must maintain visual contact with the equipment operator.
No guards, safety appliances, or other devices may be removed or made ineffective unless repairs
or maintenance are required, and then only after power has been shut off and locked out. Safety
devices must be replaced once repair or maintenance is complete. Exhaust from equipment must
be directed so that it does not endanger workers or obstruct the view of the operator. When not
operational, equipment must be set and locked so that it cannot be activated, released, dropped,
etc.

3.45 Vehicleand Pedestrian Hazards

Vehicle traffic or pedestrians, particularly in busy areas, may be susceptible to site hazards or
may present a hazard to site workers. Equipment must be located in an area that does not present
a hazard to bystanders. Barriers must be used to separate the work areas from both vehicular and
pedestrian traffic areas and to prevent inadvertent entry into the work area. When possible, work
in high traffic areas will be performed when traffic is minimal. Safety cones (with a minimum
height of 28 in.) will be placed around the work area to create a buffer zone. Workers should
wear safety vests or reflective material to enhance visibility in these areas. The buffer zone will
be maintained even when work is not being performed in the area to prevent unauthorized access
and to make the work site visible.

3.4.6 NoiseHazards

Work around large equipment often creates excessive noise. Noise can cause workers to be
startled, annoyed, or distracted; can cause physical damage to the ear, pain, and temporary and/or
permanent hearing loss; and can interfere with communication. If workers are subjected to noise
exceeding an 8-hour time-weighted average sound level of 85 dBA (decibels on the A-weighted
scale), hearing protection will be selected with an appropriate noise reduction rating to comply
with 29 CFR 1910.95 and to reduce noise levels below levels of concern.

3.4.7 Electrical Hazards

Overhead power lines, electrical wiring, electrical equipment, and buried cables pose risks to
workers of electric shock, burns, heart fibrillation, and other physical injuries, as well as fire and
explosion hazards. Workers will take appropriate protective measures when working near live
electrical parts, including inspection of work areas to identify potential spark/ignition sources,
maintenance of a safe distance, proper illumination of work areas, provision of barriers to
prevent inadvertent contact, and use of non-conductive equipment. If overhead lines cannot be
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de-energized prior to the start of work, a 10-ft distance must be maintained between overhead
energized power lines with a voltage of 50 kV and elevated equipment parts. See Appendix C
for minimum distances for voltage greater than the 50 kV.

3.4.8 Utilities

Underground utilities pose hazards to workers involved in drilling and other invasive operations.
These hazards include electrical hazards, explosion, and asphyxiation, as well as costly and
annoying hazards associated with damaging communication, sewer, and water lines. Prior to
commencement of invasive operations, Dig-Safe will be contacted to inspect and flag the area of
investigation. Personnel should be aware that although an area may be cleared, it does not mean
that unanticipated hazards will not appear. Workers should always be alert for unanticipated
events such as snapping cables, drilling into unmarked underground utilities, drilling into a
heavily contaminated zone, etc. Such occurrences should prompt involved individuals to halt
work immediately and take appropriate corrective measures to gain control of the situation.

3.49 Weather Hazards

Weather conditions should always be taken into consideration. Heavy rains, electrical storms,
high winds, and extreme temperatures, for example, may create extremely dangerous situations
for employees. Equipment performance may also be impaired because of inclement weather.

Whenever unfavorable conditions arise, the Field Manager and Site Safety and Health Officer
will evaluate both the safety hazards and ability of the employees to effectively perform given
tasks under such conditions. Activities will be halted at their discretion.

Wind direction should be accounted for when positioning equipment at sampling locations.

If exposure to organic vapors is anticipated, workers should locate upwind of the sampling point.
Wind direction often changes abruptly and without warning, so personnel should always be
prepared to reposition, if necessary.

35 BIOLOGICAL HAZARDS

Potential hazards may be present at the site due to bites from stray domestic and wild animals (to
include rodents), spiders, bees, and other venomous anthropods; ticks may be encountered during
any field operation potentially resulting in Lyme disease; or punctures from sharp objects
presenting a possible hazard from Tetanus. In case of an animal or insect bite which can be
serious or fatal, workers must seek immediate medical attention and report the incident to the
Site Safety and Health Officer prior to leaving the site. Any employee known to be allergic or
sensitive to poisonous insects should alert the Field Manager and Site Safety and Health Officer.
Prompt medical attention will be provided in the event of animal bites (since many animals carry
rabies or other diseases/viruses) following procedures outlined in Section 11.2 of this SHERP.
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3.5.1 Bloodborne Pathogens

During the conduct of site operations, EA employees may be exposed to blood and body
secretions in support of emergency response operations where site personnel have been injured,
and require first aid and/or cardiopulmonary resuscitation (CPR). Due to the potential that blood
and body secretions may contain disease-causing organisms such as Hepatitis B Virus and
Human Immunodeficiency Virus, employees electing to provide first aid and CPR support, until
the arrival of a competent onsite medical responder, should take appropriate measures to reduce
or eliminate their potential for contact and exposure. The concept of “Universal Precautions”
will be followed, assuming a potential hazard is present. Employees providing first aid support
should wear the appropriate PPE to prevent or reduce their potential for contact and exposure.
This will typically be accomplished through the use of rubber gloves, splash-proof eye
protection, and the use of mouth-to-mouth guards and proper cleanup (good sanitation and
hygiene) following an incident.

Hands and face should be thoroughly washed with water and an antiseptic soap or cleanser
following an incident, or antiseptic containing disposable towelettes used in the absence of
appropriate field washing facilities. The Program Safety and Health Officer should be notified of
potential employee exposures to blood and body fluids while conducting work in support of this
project.

3.6 CONFINED SPACE

A confined space is a space which is large enough and so configured that an employee can bodily
enter and perform work, has limited or restricted means for entry or exit, is not designed for
continuous employee occupancy, and requires a permit if it has one or more of the following
characteristics:

o Contains a potentially hazardous atmosphere due to accumulation of toxic or flammable
contaminants or has an oxygen deficient atmosphere

« Contains a material with the potential for suffocation of an entrant
e Has an internal configuration such that an entrant could be trapped or asphyxiated by
inwardly converging walls, or a floor that slopes downward and tapers to a smaller cross-
section
« Contains other recognized safety or health hazards.
Confined spaces include, but are not limited to, storage tanks, process vessels, bins, boilers,

ventilation or exhaust ducts, sewers, underground utility vaults, tunnels, pipelines, and open top
spaces more than 4 ft in depth such as excavation pits, tubs, vaults, and vessels.

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
Fort Drum, New York for the Remedial Investigation



EA Project No.: 62393.01
EA Engineering, P.C. and its Affiliate Page 20 of 51
EA Science and Technology January 2012

Based on the definition of a confined space, it is not anticipated that confined space entry will be
required during the field investigation at the Oasis Fuel Point.

Entry into a confined space in support of this project is forbidden until the potential confined
space is thoroughly assessed by the Site Safety and Health Officer. Only those personnel
properly trained and certified will be allowed to conduct confined space entries.
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4. GENERAL SAFETY PRACTICES

4.1 SAFETY PROCEDURES
Rules for safe work practices that must be followed by site workers include the following:

o At least one copy of this SHERP must be at the project site, in a location readily available
to all personnel, and reviewed by all project personnel prior to starting work.

« Site personnel must use the buddy system.

« Potentially contaminated PPE must not be removed from the work area before being
cleaned or properly packaged and labeled.

« Potentially contaminated waste, debris, and clothing must be properly contained, and
legible and understandable precautionary labels affixed to each container to define its
content.

« Removing potentially contaminated soil or debris from protective clothing or equipment
with compressed air, shaking, or any other means that may resuspend contaminants into
the air is prohibited.

o Eat, drink, and smoke only in those areas designated by the Field Manager/Site Safety and
Health Officer. These activities will not take place within a work zone.

o Large bulk containers, such as 55-gal drums, must only be moved with the proper
equipment, and must be secured to prevent dropping or loss of control during transport.

« Emergency equipment, i.e., eyewash, fire extinguishers, portable shower, etc., must be
removed from storage areas and staged in readily accessible locations.

o Employees must be aware, and inform their partners or fellow team members, of the
potential non-visible effects of exposure to toxic materials. The symptoms of such
exposures may include:

— Headaches

— Dizziness

— Nausea

— Blurred vision

— Cramps

— lrritation of eyes, skin, or respiratory tract
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« Visitors to the site must abide by the following:

— Visitors must be instructed to stay outside the EZ and Contamination Reduction Zone
(CRZ), and remain within the SZ during the extent of their stay. Visitors must be
cautioned to avoid skin contact with surfaces that are contaminated or suspected to be
contaminated.

— Visitors requesting to observe work in the EZ must don all appropriate PPE prior to
entry into that zone, and must be cleared for hazardous site work as evidenced by a
complete physical examination; have 40 hours of hazardous waste operations training;
and have 8 hours of refresher training within the past 12 months. If respiratory
protective devices are necessary, visitors who wish to enter the CRZ must be
respirator-trained and fit tested for a respirator within the past 12 months.

— Visitor inspection or access of the EZ will be made at the discretion of the Field
Manager. Only those personnel fully qualified to access the EZ as defined by 29 CFR
1926.65 will be allowed to enter.

o Each employee required to take prescription drugs will notify the Site Safety and Health
Officer prior to the start of work. Controlled or unauthorized drugs will not be permitted
onsite at any time.

42 BUDDY SYSTEM

Onsite personnel must use the buddy system. Visual contact must be maintained between crew
members at all times, and crew members must observe each other for signs of chemical exposure,
or heat or cold stress. Indications of adverse effects include, but are not limited to:

e Changes in complexion and skin coloration
e Changes in coordination

e Changes in demeanor

o Excessive salivation and pupillary response
e Changes in speech pattern.

Team members must also be aware of potential exposure to possible safety hazards, unsafe acts,
or noncompliance with safety procedures.

If PPE or noise levels impair communications, pre-arranged hand signals must be used for
communication. Personnel must stay within line of sight of another team member.
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4.3 EMERGENCY EQUIPMENT

Adequate emergency equipment for the activities conducted onsite and as required by applicable
sections of 29 CFR 1910 and 29 CFR 1926 must be maintained onsite. Personnel will be
provided with access to emergency equipment including, but not limited to, the following:

o Emergency eyewash and shower meeting ANSI Z358.1-1990

o Fire extinguishers of adequate size, class, number, and location as required by applicable
sections of 29 CFR 1910 and 29 CFR 1926

e Industrial first aid kit of adequate size for the number of personnel onsite.
44  PERSONAL HYGIENE AND SANITATION
441 Break Area
Breaks will be taken in the SZ, away from the active work area after site personnel go through
decontamination procedures. There will be no smoking, eating, drinking, or chewing gum or
tobacco in the work area.
4.4.2 Potable Water
The following rules apply for project field operations:

e An adequate supply of potable water will be provided at the work site. Potable water
must be kept away from hazardous materials, contaminated clothing, and contaminated
equipment.

« Portable containers used to dispense drinking water must be capable of being tightly
closed, and must be equipped with a tap dispenser. Water must not be consumed directly

from the container, nor dipped from the container.

o Containers used for drinking water must be clearly marked and not used for any other
purpose.

o Disposable cups will be supplied; both a sanitary container for unused cups and a
receptacle for disposing of used cups must be provided.
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4.4.3 Sanitary Facilities

Access to facilities for washing before eating, drinking, or smoking will be provided. Personnel
are required to wash off exposed skin surfaces prior to eating, smoking or drinking, following
site operations and work activities.

444 Lavatory

If permanent toilet facilities are not available, an appropriate number of portable chemical toilets
will be provided.

445 Trash Collection

Trash collected from the CRZ will be separated as routine hazardous waste. Trash collected in
the SZ and break areas will be disposed of as non-hazardous waste. Labeled trash receptacles
will be set up in the CRZ and SZ.

45 LOCKOUT/TAGOUT PROCEDURES

Maintenance procedures will only be performed by fully qualified and trained individuals.
Before maintenance begins, lockout/tagout procedures per OSHA 29 CFR 1910.147 will be
followed.

Lockout is the placement of a device that uses a positive means such as a lock to hold an energy
or material-isolating device or system ensuring that the equipment cannot be operated until the
lockout device is removed. If a device cannot be locked out, a tagout system will be used.
Tagout is the placement of a warning tag on an energy or material-isolating device indicating that
the equipment controlled may not be operated until the tag is removed. Only personnel properly
trained in lockout/tagout procedures, and having knowledge of the system requiring maintenance
will conduct these activities. Lockout/tagout procedures will be reviewed and assessed by the
Site Safety and Health Officer prior to maintenance being conducted on the system.
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5. PERSONAL PROTECTIVE EQUIPMENT

51 RESPIRATORY PROTECTION PROGRAM

Respiratory protection is an integral part of employee safety and health at sites with potential
airborne contamination.

The site respiratory protection program will consist of the following:
« Site personnel who may use respiratory protection will have an assigned respirator.

« Site personnel who may use respiratory protection will have been fit tested and trained in
the use of a full-face air-purifying respirator within the past 12 months.

« Site personnel who may use respiratory protection must within the past year have been
medically certified as capable of wearing a respirator. Documentation of the medical
certification must be provided to the Site Safety and Health Officer prior to
commencement of site work.

e Only cleaned, maintained, National Institute for Occupational Safety and Health approved
respirators are to be used onsite.

o If respirators are used, the respirator cartridge is to be properly disposed of at the end of
each work shift, or when load-up or breakthrough occurs.

« Contact lenses are not to be worn when a respirator is worn.

« Site personnel who may use respiratory protection must be clean shaven. Mustaches and
side burns are permitted, but they must not touch the sealing surface of the respirator.

e Respirators will be inspected, and a positive/negative pressure test performed prior to
each use.

o After each use, the respirator will be wiped with a disinfectant. When used, the respirator
will be thoroughly cleaned at the end of the work shift. The respirator will be stored in a
clean plastic bag, away from direct sunlight in a clean, dry location, in a manner that will
not distort the face piece and labeled with the user’s name.

52 LEVELSOF PROTECTION
Based upon currently available information, the site is considered non-hazardous and will require

Level D protection for currently anticipated conditions and activities. In the event that potential
chemical hazards are identified, the level of protection may be upgraded appropriately to the
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potential hazard conditions. Table 4 shows the environmental monitoring requirements. Only
those personnel identified and qualified for hazardous waste work as defined in 29 CFR 1926.65
will be allowed to upgrade beyond Level D or provide support of hazardous material/substance
contingency operations. Only the Field Manager and Site Safety and Health Officer, in
conjunction with the Program Safety and Health Officer, will be allowed to approve PPE upgrade
beyond Level D and site re-entry for the purpose of hazardous conditions assessment. The
following is a list of the PPE components for the maximum levels of protection authorized for
use during this project.

5.21 Level D Personal Protective Equipment
Level D to be worn for initial entry onsite and initially for activities will consist of the following:

Coveralls

o Steel-toe, steel-shank safety boots/shoes

e Hard hats (personnel are required to wear a hard hat at all times when on the project site
in accordance with EM 385-1-1 Section 05.D)

« Chemical resistant gloves (nitrile/neoprene) when contact with potentially
contaminated soil or water is expected

o Safety glasses
e Hearing protectors (during drilling)
« Boot covers (optional)

o Poly-coated coveralls (when contact with contaminated soil and water is anticipated,
e.g., when surging/pumping wells and pressure-washing equipment).

Insulated clothing, hats, etc. must be worn when temperatures fall below 40°F.
5.2.2 Level C Personal Protective Equipment

Based upon the preliminary information concerning the site, contaminant concentrations are
not expected to require the use of Level C PPE. However, should the following conditions be
identified, the Site Safety and Health Manager is authorized to increase the level of PPE to be
worn. Refer to Section 5.3 for PPE upgrade criteria. Respirator cartridges will be charged at
least daily or sooner if breakthrough is detected or if manufacturer recommendations apply.

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
Fort Drum, New York for the Remedial Investigation



EA Project No.: 62393.01
EA Engineering, P.C. and its Affiliate Page 27 of 51
EA Science and Technology January 2012

If the aforementioned action levels continue to be exceeded, the level of personal protection will
be upgraded to Level C. Level C protection will consist of the following:

o Full face piece, air purifying respirator equipped with combination organic vapor and
high efficiency particulate cartridges

o Tyvek or other water resistant coveralls

o Steel-toe, steel-shank neoprene safety boots/shoes

o Chemical-resistant boot covers

e Hard hat

e Hearing protectors (during drilling)

o Chemical resistant inner (latex) and outer gloves (nitrile/neoprene).

5.3 UPGRADE OR DOWNGRADE OF PERSONAL PROTECTIVE EQUIPMENT
LEVEL

As the site-specific conditions are known, upgrade/downgrade levels are defined in this SHERP.
Only the Site Safety and Health Officer can authorize an upgrade or downgrade in the PPE level
worn onsite, using only the criteria presented in this SHERP. Changes in PPE levels must be
documented on the SHERP Activity Record provided in Appendix D, along with the rationale for
the PPE changes.

The following general guidelines will be used by the Site Safety and Health Officer to help
define conditions requiring upgrade to Level C:

1. Any constant photoionization detector reading indicating the presence of VOCs greater
than 1-5 parts per million (ppm) above background.

2. A combination combustible gas detector/oxygen meter reading of 5 percent of the lower
flammable limit or an oxygen reading <20 percent. The level should be reproducible over
a 1- to 2-minute period. Any reading of 10 percent of the lower flammable limit or
greater, or reduction of oxygen at or below 19.5 percent, will require immediate
evacuation of the EZ.

3. The use of hand-held ozone meters will ensure that the OSHA and NIOSH exposure limit
of 0.2 mg/m® (0.1 ppm) for ozone is not exceeded. The hand held meter has a detection
rate of 0 to 2 ppm (0 to 4 mg/m®). The fixed sensors have a range of 0.03 to 0.1 ppm
(0.06 to 0.2mg/m?). This sampling will be performed continuously during the operation
and at any time site personnel report the smell of ozone. NIOSH/OSHA recommendations
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for ozone concentrations in air include SAR with a tight-fitting facepiece operated in a
continuous-flow mode; or full-facepiece SCBA,; or full-face SAR if ozone is detected up
to 5 ppm.

4. A visible condition, odor, or employee perception that a chemical of concern may be
released or be present requiring respiratory protection or additional skin protection. This
condition should always be brought to the attention of the Site Safety and Health
Manager.

Sustained readings of >1 mg/m® on the dust monitor.

These endpoints are intended to address fuel oil, waste oil, gasoline, methane, oxygen, and other
volatile organic vapors and gases.

54  HEARING PROTECTION

Hearing protection must be available and properly worn whenever noise levels exceed 85 dBA
(noise level at which a normal conversation cannot be understood at a 3-ft distance). When the
Site Safety and Health Officer determines that a potential excessive noise exposure exists, a
sound level meter will be used for measurements. Two types of hearing protection will be
available onsite: foam earplugs and ear muffs. The hearing protectors will have a Noise
Reduction Rating sufficient to reduce the sound level to below 85 dBA.

55 SELECTION AND USE OF PERSONAL PROTECTIVE EQUIPMENT

Equipment for personal protection will be selected based on the potential for contact, site
conditions, ambient air quality, and the judgment of supervising site personnel and safety and
health professionals. The PPE used will be chosen to be effective against the compound(s)
present at the site. Based on an evaluation of the potential safety and health hazards, the required
initial levels of PPE are presented in the following table for each task work covered in the
SHERP:
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Work Task

Initial Level
of Protection

Specific PPE

Soil boring/Groundwater
Profiling/Monitoring well
installation

D

Steel toe/steel shank safety boots, cotton coveralls, safety
glasses, hardhat, latex inner gloves, butyl/neoprene outer
gloves®, hearing protection.

sampling for pilot test

Groundwater sampling D Steel toe/steel shank safety boots, cotton coveralls, safety
glasses, nitrile gloves.

Surveying Wells NA

Managing Investigation- D Steel toe/steel shank safety boots, cotton coveralls, safety

Derived Waste glasses, nitrile gloves.

Installation of ozone D Steel toe/steel shank safety boots, cotton coveralls, safety

sparging pilot test well glasses, hardhat, latex inner gloves, butyl/neoprene outer
gloves®, hearing protection.

Installation of trailer- D Steel toe/steel shank safety boots, cotton coveralls, hardhat.

mounted ozone test unit

Operations and maintenance D Steel toe/steel shank safety boots, cotton coveralls, safety

of the ozone injection system glasses, hardhat.

Groundwater and soil D Steel toe/steel shank safety boots, cotton coveralls, safety

glasses, nitrile gloves.

Depending upon the level of protection selected, specific donning and doffing procedures may
be required. The procedures listed in this section are mandatory when Level D or higher PPE is

used.

Persons entering the EZ must put on the required PPE in accordance with the requirements of
this SHERP. When leaving the EZ, PPE will be removed in accordance with the procedures
listed, to minimize the spread of contamination.

5.5.1 Donning Procedures

These procedures are mandatory when Level D or higher PPE is used at the site:

« Remove bulky outerwear; remove street clothes and store in a clean location

o Put on work clothes or coveralls

e Put on chemical protective coveralls or rain gear (if required)

e Put on chemical protective boots or boot covers (if required)

o Tape the legs of the coveralls to the boots with duct tape

e Put on chemical protective gloves (if required)

o Tape the wrists of the protective coveralls to the gloves

Don the required respirator (Level C only) and perform appropriate fit check
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e Put hood or head covering over head and respirator straps (Level C only) and tape hood
to facepiece

« Don remaining PPE, such as safety glasses or goggles and hard hat.

When these procedures are instituted, one person must remain outside the work area to ensure
that each person entering has the proper PPE.

5.5.2 Doffing Procedures
These procedures are mandatory when Level D or higher PPE is used at the site. Whenever a
person leaves a Level D or higher work area, the following decontamination sequence will be

followed:

e Upon entering the CRZ, rinse contaminated materials from the boots or remove
contaminated boot covers

e Clean reusable PPE

e Remove protective garments, equipment, and respirator (if necessary); all disposable
clothing should be placed in plastic bags, which are labeled with contaminated waste
labels

e Wash hands, face, and neck or shower (if necessary)

e Proceed to clean area and dress in clean clothing

o Clean and disinfect respirator (if necessary) for next use.

Disposable equipment, garments, and PPE must be bagged in plastic bags and labeled for
disposal.
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6. SITE CONTROL

6.1 AUTHORIZATION TO ENTER

Only personnel who have completed hazardous waste operations initial training as defined under
OSHA Regulation 29 CFR 1910.120, have completed their training or refresher training within
the past 12 months, and have been certified by a physician as fit for hazardous waste operations
will be allowed within a site area designated as an EZ or CRZ. Personnel without such training
or medical certification may enter the designated SZ only. The Site Safety and Health Officer
will maintain a list of authorized persons, and only personnel on the list will be allowed within
the EZ or CRZ.

6.2 SITEORIENTATION AND HAZARD BRIEFING

Prior to entering the site, personnel will attend a pre-entry orientation session presented by the
Site Safety and Health Officer. Personnel will verify attendance of this meeting by signing the
SHERP Review Record shown in Appendix A.

Visitors entering designated work areas will be subject to applicable safety and health regulations
during field operations at the site. The Site Safety and Health Officer is responsible for briefing
the personnel onsite of potential hazards that may be encountered on the site, the presence and
location of the site SHERP, and emergency response procedures. Visitors will be under the
direct supervision of the Site Safety and Health Officer or his/her representative.

At a minimum, the pre-entry orientation session will discuss the contents of this SHERP,
potential health effects of hazards associated with onsite activities, and the potential hazards
presented by unearthing unidentified hazardous materials. Personnel will be instructed in the
emergency notification and evacuation procedures to include onsite communications and
implementation of the site-specific contingency plans. Additionally, personnel will be briefed
on safe work practices and the proper use and wear of required PPE.

6.3 CERTIFICATION DOCUMENTS

A training and medical file will be established for the project and kept onsite during all site
operations. The 24- or 40-hour training, updates, and specialty training (i.e., CPR/first aid
certificates), as well as the current annual medical clearance for all project field personnel,

will be maintained within the file. Site personnel and subcontractor personnel must provide their
training and medical documentation to the Site Safety and Health Officer prior to the start of
field work.
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6.4 ENTRY LOG

A log-in/log-out sheet must be maintained at the site by the Field Manager. Personnel may sign
in and out on a log sheet as they enter and leave the CRZ, or the Field Manager may document
entry in the field notebook.

6.5 ENTRY REQUIREMENTS

In addition to the authorization, hazard briefing, and certification requirements listed above,
personnel will not be allowed on any field site unless the individual is wearing the minimum SZ
PPE as described in Chapter 5. Personnel entering the EZ or CRZ must wear the required PPE
for those locations.

6.6 EMERGENCY ENTRY AND EXIT

People who must enter the site on an emergency basis will be briefed of the hazards by the
Field Manager. Hazardous activities will cease in the event of an emergency and any sources of
emissions will be controlled, if possible.

People exiting the site because of an emergency will gather in a safe area for a head count. The
Field Manager is responsible for ensuring that all people who entered the work area have exited

in the event of an emergency.

Emergency procedures are discussed in more detail in Chapter 11.
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7. WORK ZONES AND DECONTAMINATION

71  SITEWORK ZONES

In order to reduce the spread of hazardous materials by workers from the contaminated areas to
the clean areas, separate work zones have been established at the site, including the EZ, CRZ,
and SZ. The flow of personnel between the zones will be controlled. Establishment of these
work zones will help ensure that personnel are properly protected against the hazards present
where they are working, work activities and contamination are confined to the appropriate areas,
and personnel can be located and evacuated in case of an emergency.

7.1.1 Exclusion Zone

A 25-ft radius EZ will be established at any drilling or sampling location. This area has the
highest potential for exposure to chemicals onsite.

7.1.2 Contamination Reduction Zone

If appropriate, a CRZ will be established by the Site Safety and Health Officer between the EZ
and SZ. This zone will include personnel and equipment necessary for decontamination. There
will be one access point between the EZ and CRZ. Personnel and equipment in the EZ must pass
through this zone before entering the SZ.

7.1.3 Support Zone

The SZ will include the remaining areas of the job site, i.e., the EA vehicle and equipment
staging area. Break areas, operational direction, and support facilities will be located in this
zone. No equipment or personnel will be permitted to enter the SZ from the EZ without passing
through the personnel or equipment decontamination station. Eating, smoking, and drinking will
be allowed only in this area.

7.2 POSTING

The EZ, CRZ, and SZ will be prominently marked and delineated using cones or caution tape.
7.3 DECONTAMINATION

7.3.1 Decontamination of Personnd

The following procedures will be used for the decontamination of personnel:
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7.3.2

Remove and discard boot covers if worn

Wash boots with detergent and water and rinse

Wash outer gloves with detergent and water, rinse, and remove
Remove coveralls then respirator if worn

Remove and discard inner gloves

Wash hands, face, and other exposed skin with soap and water; shower and shampoo as
soon as possible at the end of the work day, before any social activities

Place non-disposable coveralls in plastic bags prior to leaving the site and prior to
entering any EA vehicle

Launder non-disposable clothing worn in EZ prior to reuse, separately from other laundry
items.

Decontamination of Equipment

The following procedures will be used for the decontamination of equipment:

7.3.3

Instruments used onsite must be wet-wiped with clean water prior to leaving the site; wet-
wipe respirator exteriors whenever exiting work areas

Clean respirators with a manufacturer-recommended sanitizer, then hang to drip dry, and
place in plastic bags for protection against dust

Change respirator cartridges at least daily, when breakthrough occurs, or when breathing
resistance becomes high, whichever occurs first; used cartridges will be damaged to
prevent accidental reuse

Drilling and sampling equipment must be decontaminated in accordance with federal and
state requirements as specified in the Work Plan.

Per sonal Protective Equipment Decontamination

Where and whenever possible, single use, external protective clothing must be used for work
within the EZ or CRZ. This protective clothing must be disposed in properly labeled containers.

Reusable protective clothing will be rinsed at the site with detergent and water. The rinsate will
be collected for disposal.
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When removed from the CRZ, the respirator will be thoroughly cleaned with soap and water.
The respirator face piece, straps, valves, and covers must be thoroughly cleaned at the end of
each work shift, and ready for use prior to the next shift. Respirator parts may be disinfected
with a solution of bleach and water, or by using a spray disinfectant.
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8. SITE MONITORING

81 ENVIRONMENTAL MONITORING AND ACTION LEVELS

Task-gpecific environmental monitoring requirementsfor thework scheduled at the Oasis
Fuel Point site are shown in Table 4, including the type of monitoring to be performed, the
frequency and location of monitoring, action levels, and required responses if action levels are
detected.

For the intrusive work (e.g., well installation) conducted onsite, the environmental monitoring for
toxic, flammable/combustible gases, and oxygen will be performed as needed using a
combustible gas indicator and a flame ionization detector or photoionization detector.
Instruments will only be used by employees who have been trained in the proper operation, use
limitations, and calibration of the monitoring equipment. Monitoring will be conducted at
intervals not less than once every 30 minutes using either the photoionization or flame ionization
detector and the combustible gas indicator.

Environmental monitoring will include sufficient monitoring of air quality in work zones during
intrusive field operations to assess levels of employee exposure and to verify that the level of
PPE being worn by personnel is adequate. Monitoring will be conducted to ensure that
contaminants are not migrating offsite to minimize the exposure to nearby populations and/or
workers.

Ozone monitoring will also be performed to detect any leaks that develop in the system. All
pipes and tubing containing ozone will be checked daily for deterioration (particularly at joints)
and tightness, and all unions will be firmly tightened. In addition, aboveground parts of the
ozone generation and injection system will be scanned with an ozone monitor daily. If work is
being done in the immediate vicinity of the ozone system, then measurements will be taken in the
breathing zone, hourly or at the first sign of detection of ozone odors (detection of odors is
expected in the 0.003 to 0.01 ppm range).

82 CALIBRATION AND MAINTENANCE

Direct-reading instruments will be calibrated on a daily basis with a known concentration of
calibration gas (typically isobutylene or methane, depending on the instrument) following the
instrument manufacturer’s guidance. Instructions in the manufacturer’s operations manual
regarding storage, cleaning, and maintenance of the instruments will be followed. Calibration
will be properly recorded in the field logbook to show the date, calibration material type and
concentration, and the actual reading obtained. Equipment failing to meet the manufacturer’s
standards for accuracy and repeatability will be considered suspect and replaced with an
alternate, properly functioning piece of equipment.
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83 ON-SITE MONITORING PLAN AND RESPONSE ACTIVITIES

As mentioned above, air monitoring will include sufficient monitoring of air quality in worker
breathing zones and other onsite areas during intrusive field operations to assess levels of
employee exposure, to determine that the constituent levels do not constitute a fire/explosion
hazard, and to verify that the level of PPE being worn by personnel is adequate. Air monitoring
is also designed to ensure that contaminants are not migrating offsite to minimize the exposure to
nearby populations and/or workers.

Monitoring during borings and well installation will be conducted:
« Upon commencement of each different phase of operation

« During invasive field procedures (at intervals not less than once every 30 minutes using
both the photoionization or flame ionization detector and the combustible gas indicator)

e Upon worker or local community complaints or concerns.

Instruments will only be used by employees who have been trained in the proper operation, use
limitations, and calibration of the monitoring equipment at a sufficient interval during invasive
field operations or emergency conditions to properly quantify the suspected hazard. This will be
at least every 30 minutes for invasive procedures.

If action levels in the worker breathing zone are exceeded, air monitoring will be required at
various onsite/perimeter locations to determine appropriate response activities that are protective
of personnel onsite who are not directly involved with the investigation, personnel at adjacent
commercial sites, and the surrounding community. Additional monitoring (and appropriate
response activities) will be implemented if the total organic vapor and particulate levels in the
worker breathing zone exceed action levels that are discussed below.

8.3.1 Monitoring and Response Activities

If the sustained level of total organic vapors in the worker breathing zone exceeds 1 ppm above
background, then the level of total organic vapors will be manually recorded at the downwind
perimeter of the work area (i.e., EZ) at 30-minute intervals. If the level of total organic vapors at
the downwind perimeter of the work area exceeds 1 ppm above background, then work activities
will be halted and additional downwind monitoring will be performed. Efforts will be
undertaken to mitigate the source of organic vapors. The work area will be enlarged, if
necessary, to keep personnel who are not involved with the investigation from being exposed to
organic vapor levels exceeding 1 ppm above background.

During the investigation, it is also possible that the downwind perimeter of the work area will
coincide with the fenced site perimeter. If, at any time, the level of total organic vapors adjacent
to the downwind site perimeter reaches 1 ppm above background, then the level of total organic
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vapors adjacent to the nearest downwind residential or commercial property from the work zone
will be monitored. If, after 30 minutes the total organic vapor level adjacent to the residential or
commercial property has not subsided below 1 ppm above background, then the Site Health and
Safety Officer will inform the local emergency response contacts listed in Chapter 11 and
persons who may be exposed at the residential or commercial properties until after the level of
total organic vapors on the properties subsides to below 1 ppm above background.

If the ozone concentration in the breathing zone is found to exceed 0.05 ppm, then the system
will be shut down and the ozone system area will be evacuated and retested after 15 minutes.
Once ozone levels fall below 0.05 ppm, the source of the ozone leak will be investigated. If,
during monitoring of the ozone generation and injection system, the ozone concentration is found
to exceed 0.1 ppm, then the system will be shut down and a breathing zone measurement will be
taken. If the concentration in the breathing zone is more than 0.1 ppm, then the above
procedures will be performed; if the breathing zone concentration is less than 0.1 ppm, then the
worker will inspect the systems to identify the leak. Any leaks, if identified, should be repaired
as soon as possible.

84 NOISE MONITORING

Noise monitoring will be conducted as required. Hearing protection is mandatory for employees
in noise hazardous areas, i.e., around heavy equipment. As a general rule, sound levels that cause
speech interference at a normal conversation distance should require the use of hearing
protection.

85 ODOR CONTROL
If any odor complaints are received from members of the surrounding community, then the site

activities will be suspended, subsurface openings will be covered, and onsite personnel (in
consultation with USACE and project managers) will evaluate an alternative course of action.
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9. EMPLOYEE TRAINING

91 SITEWORKERS

Personnel who will be performing non-hazardous onsite tasks are not required to have been
trained according to U.S. Department of Labor OSHA Standard, 29 CFR 1926.65 Hazardous
Waste Operations and Emergency Response. These workers will have appropriate safety and
health training based upon their specific job tasks and activities.

The Field Manager, Site Safety and Health Officer, and personnel conducting the field sampling
and monitoring for site gases and vapors during intrusive operations (e.g., soil borings) will be
trained as required to meet the U.S. Department of Labor OSHA Standard, 29 CFR 1926.65,
Hazardous Waste Operations and Emergency Response to qualify as a hazardous waste site
workers and supervisor. Training will include:

e A minimum of 40 hours of initial offsite instruction

e A minimum of 3 days of actual field experience under the direct supervision of a trained,
experienced supervisor

e An 8-hour “refresher” training period annually

« Additional training that addresses unique or special hazards/operational requirements

e Firstaid and CPR.
Onsite management and supervisors who are directly responsible for or who supervise employees
will receive at least 8 additional hours of specialized management training. Copies of training
certificates and dates of attendance will be available through the Site Safety and Health Officer
upon request.
Table 5 documents and summarizes the dates of training for EA personnel and subcontractors.
9.1.1 Subcontractor Training
Prior to start of work operations, the Project Manager will obtain a written list of subcontractor

personnel to be onsite, and written certification from subcontractor management that these
workers meet the training requirements for their assigned tasks.
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9.1.2 PreEntry Orientation Session

Prior to entering the site, personnel will attend a pre-entry orientation session presented by the
Site Safety and Health Officer. Personnel will verify attendance of this meeting by signing the
SHERP Review Record shown in Appendix A.

Visitors entering designated work areas will be subject to applicable safety and health regulations
during field operations at the site. The Site Safety and Health Officer is responsible for briefing
the personnel onsite of potential hazards that may be encountered on the site, the presence and
location of the site SHERP, and emergency response procedures. Visitors will be under the
direct supervision of the Site Safety and Health Officer or his/her representative.

At a minimum, the pre-entry orientation session will discuss the contents of this SHERP,
potential health effects of hazards associated with onsite activities, and the potential hazards
presented by unearthing unidentified hazardous materials. Personnel will be instructed in the
emergency procedures to include onsite communications and implementation of the site-specific
contingency plans.

9.2 SITE-SPECIFIC TRAINING

The Site Safety and Health Officer will be responsible for developing a site-specific occupational
hazard training program and providing training to all personnel who are to work at the site. Ata
minimum, this training will consist of the following topics:

o Names of personnel responsible for site safety and health

o Safety, health, and other hazards at the site

e Proper use of PPE

e Work practices by which the employee can minimize risk from hazards
« Safe use of engineering controls and equipment on the site

e Acute effects of compounds at the site

« Decontamination procedures.
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10. MEDICAL SURVEILLANCE

10.1 MEDICAL EXAMINATIONS

Site workers potentially involved with the field sampling operations must have satisfactorily
completed a comprehensive medical examination by a licensed occupational physician within
12 months (or 24 months with the approval of the consulting physician) prior to the start of site
operations. The date of medical examination of each qualified person will be onsite with the
project field team. Medical surveillance protocols must comply with 29 CFR 1926.65.

Medical examinations and consultations must be provided for employees covered by this
program on the following schedule:

e Prior to assignment
o At least biennially (every 2 years) for employees covered by the program

« At termination of employment or reassignment to an area where the employee would
not be covered if the employee has not been examined within the past 6 months

e Assoon as possible upon the development of signs or symptoms that may indicate an
overexposure to hazardous substances or health hazards

e More frequently if the physician deems such examination necessary to maintain employee
health.

10.2 RECORDS
An accurate record of the medical surveillance will be maintained for each employee for a period
of no less than 30 years after the termination of employment. Records must include at least the
following information about the employee:

e Name and social security number

« Physician’s written opinions, recommendations, limitations, and test results

o Employee medical complaints related to hazardous waste operations

« Information provided to the physician by the employee concerning possible exposures,
accidents, etc.
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Subcontractors must provide medical surveillance information in writing to the Project Manager
for their workers prior to mobilization onsite.

10.3 FIRST AID AND MEDICAL TREATMENT

Persons onsite must report near-miss incident, accident, injury, or illness to their immediate
supervisor or the Field Manager. First aid will be provided by the designated site first aid
individual. Injuries and illnesses requiring medical treatment must be documented. The Field
Manager must conduct an accident investigation as soon as emergency conditions no longer exist
and first aid and/or medical treatment has been ensured. These two reports must be completed
and submitted to the EA Corporate Safety and Health Officer and the USACE Project Manager
within 24 hours after the incident (Appendix E).

If first aid treatment is required, first aid kits are maintained at the CRZ. If treatment beyond
first aid is required, the injured individual(s) should be transported to the medical facility. If the
injured is not ambulatory, or shows signs of not being in a comfortable or stable condition for
transport, then an ambulance/paramedics should be summoned. If there is any doubt as to the
injured worker’s condition, it is best to let the local paramedic or ambulance service examine and
transport the worker.
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11. ACCIDENT PREVENTION AND CONTINGENCY PLAN

111 ACCIDENT PREVENTION

Field personnel will receive safety and health training prior to the initiation of site activities.

On a day-to-day basis, individual personnel should be constantly alert for indicators of potentially
hazardous situations and for signs and symptoms in themselves and others that warn of
hazardous conditions and exposures. Rapid recognition of dangerous situations can avert an
emergency. Before daily work assignments, regular meetings should be held. Discussion should
include:

e Tasks to be performed
e Time constraints (e.g., rest periods, cartridge changes)

e Hazards that may be encountered, including their effects, how to recognize symptoms
and monitor them, concentration limits, or other danger signals

o Emergency procedures.
11.1.1 Drilling

Prior to drilling activity, efforts will be made to determine whether underground installations

will be encountered and, if so, where these installations are located. Hard hats, safety glasses,
and safety boots must be worn within 50 ft of the drill rig. The drill rig cannot be operated
within 10 ft of energized power lines with a voltage of 50 kV. The Field Manager or Site Safety
and Health Officer will provide constant onsite supervision of the drilling subcontractor to ensure
that they are meeting the safety and health requirements. If deficiencies are noted, work will be
stopped and corrective action will be taken (e.g., retrain, purchase additional safety equipment).
Reports of safety and health deficiencies and the corrective action taken will be forwarded to the
Project Manager.

11.1.2 Vehiclesand Heavy Equipment

Working with large motor vehicles and heavy equipment could be a major hazard at this site.
Injuries can result from equipment hitting or running over personnel, impacts from flying objects,
or overturning of vehicles. Vehicle and heavy equipment design and operation will be

in accordance with 29 CFR, Subpart O, 1926.600 through 1926.602. In particular, the following
precautions will be utilized to help prevent injuries/accidents.

o Brakes, hydraulic lines, light signals, fire extinguishers, fluid levels, steering, tires, horn,
and other safety devices will be checked at the beginning of each shift.
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« Large construction motor vehicles will not be backed up unless the vehicle has a reverse
signal alarm audible above the surrounding noise level, or the vehicle is backed up only
when an observer signals that it is safe to do so.

e Heavy equipment or motor vehicle cable will be kept free of all non-essential items, and
all loose items will be secured.

« Large construction motor vehicles and heavy equipment will be provided with necessary
safety equipment (seat belts, rollover protection, emergency shut-off in case of rollover,
backup warning lights and audible alarms).

o Blades and buckets will be lowered to the ground and parking brakes will be set before
shutting off any heavy equipment or vehicles.

11.1.3 Flightline Vehicle Operations

Based on the proximity of the site characterization area to Wheeler-Sack Army Airfield and
associated flightlines (by definition all of the area within the Airfield security fence), accidents
and runway incursions could be a major hazard at this site. Therefore, all contractor vehicles
must comply with the Wheeler-Sack Army Airfield Standard Operating Procedure Flightline
Vehicle Operations and Driving Guide.

11.2 CONTINGENCY PLAN
11.2.1 Emergency Recognition

Prior to work start-up, personnel must be familiar with emergency condition identification,
notification, and response procedures. The emergency telephone numbers for local emergency
response and reporting organizations and directions to the nearest hospital are shown in Table 6.
Figure 3 shows the map with directions to the hospital. The Field Manager and Site Safety and
Health Officer will rehearse/review emergency procedures and/or applicable site contingencies
initially during site orientation and as part of the ongoing site safety program with EA and
subcontractor personnel. Onsite emergencies will ultimately be handled by offsite emergency
personnel. Initial response and first-aid treatment, however, will be provided onsite.

Person(s) identifying an accident, injury, emergency condition, or a scenario requiring
implementation of a response in support of this SHERP will immediately take actions to report
the situation to the Field Manager. Notification may take place by runner, hand-held radio, or
telephone. The Field Manager/Site Safety and Health Officer will initiate the required response
based upon the type of incident, following the procedures contained in this SHERP.
Additionally, notification must be made to the control tower (Sack Ground). A chain-of-
command and sign-in sheets for personnel onsite will be established at the beginning of each
work day to ensure personnel are accounted for and who will take control should the Field
Manager or Site Safety and Health Officer become injured. The following items constitute those
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site conditions requiring an emergency response or contingency action in accordance with this
SHERP:

o Fire/Explosion
— The potential for human injury exists
— Toxic fumes or vapors are released

— The fire could spread onsite or offsite and possibly ignite other flammable materials
or cause heat-induced explosions

— The use of water and/or chemical fire suppressants could result in contaminated runoff
— An imminent danger of explosion exists
o Heavy Equipment Accident
— Onsite traffic accident where personal injury has occurred
e Natural Disaster
— A rain storm exceeds the flash flood level

— The facility is in a projected tornado/hurricane path or a tornado/hurricane has
damaged facility property

— Severe wind gusts are forecasted or have occurred and have caused damage to the
facility

e Medical Emergency

— Overexposure to hazardous materials

— Trauma injuries (broken bones, severe lacerations/bleeding, burns, animal bites)
— Eye or significant skin contact with hazardous materials

— Loss of consciousness

— Heat stress (heat stroke)

— Heart attack

— Respiratory failure

— Allergic reaction.

o Discovery of unanticipated hazards (e.g., unmarked utility lines, heavily contaminated
material).
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Follow-up operations to evaluate and control the source of fire, explosions, and hazardous
materials incidents will occur only after discussion with the Project Manager and Field Manager.
The Field Manager will act as the Emergency Coordinator at the site to coordinate onsite
activities and contingencies with outside response organizations. If the Field Manager is unable
to act as the Emergency Coordinator, then the authority to take action will be transferred to the
Site Safety and Health Officer, or other designee, as indicated in the daily updated chain-of-
command.

11.2.2 Pre-Emergency Procedures

The Site Safety and Health Officer will contact the applicable local emergency response
organizations contained in Table 6 prior to work start to identify the emergency response
requirements and commitments required to support this project. The Project Manager, in
coordination with USACE or their designee, will contact those local authorities potentially
required to respond in the event of an onsite emergency incident or contingency. This
notification will inform each applicable agency of the start date, anticipated scope of work,
and existence of the SHERP. A copy of the SHERP will be made available to each emergency
response agency upon request to the Project Manager. At a minimum, the installation police,
Fire Department, emergency medical services, and hospital will be notified. Emergency
activities will be coordinated (as applicable) with the local emergency planning committee,
as required in accordance with Superfund Amendments and Reauthorization Act Title 111
requirements.

11.2.3 Emergency Procedures

NOTE: THE SHERPWILL BE LEFT OPEN TO THISPAGE AT ALL TIMES
DURING SITE ACTIVITIES.

In the event of an emergency, the information available at that time must be properly evaluated
and the appropriate steps taken to implement the emergency response plan. The Field Manager
(or Site Safety and Health Officer if the Field Manager is part of the emergency) will assume
command of the situation. He/she will alert the emergency management system per Table 6, and
evacuate personnel to the predesignated evacuation location. In any site emergency, the Field
Manager (or the Site Safety and Health Officer if the Field Manager is not available) must sound
the emergency alarm, upon which work must stop and personnel must move to the predesignated
evacuation location. If the emergency situation cannot be conveyed by word of mouth, a
whistle or other horn will be sounded. Threeshort blasts, separated by a 2-second silence,
will be used asthe emergency signal. First aid will be administered only to limit further injury
and stabilize the victim. The local Emergency Medical Services must be notified immediately if
needed. Theroutesto the nearest hospital are shown on Figure 3. The Field Manager/Site
Safety and Health Officer will make required notifications to include, but not be limited to, the
USACE-appointed representative, EA Project Manager, and EA Program Manager, as defined in
Section 2.2 and Table 6, and the appropriate federal and state agencies.
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Site personnel will have the capability of notifying emergency responders directly from the site
using the phone in the company vehicle or in the site support office. In the event of an
accident/incident, the USACE-appointed representative will be immediately notified of a
reportable accident/incident or contingency. The Project Manager will complete and submit to
the USACE-appointed representative an Accident/Loss and Incident Report using the format
contained in Appendix E.

The following information will be provided when reporting an emergency:

Name and location of person reporting

Location of accident/incident

Name and affiliation of injured party

Description of injuries, fire, spill, or explosion

Status of medical aid and/or other emergency control efforts

Details of chemicals involved

Summary of accident, including suspected cause and time it occurred
Temporary control measures taken to minimize further risk.

CONoGOr~WNE

This information is not to be released under any circumstances to parties other than those listed
in this section and emergency response team members. Once emergency response agencies have
been notified, the Project Manager will be notified immediately.

11.2.4 Chemical Exposure

If a member of the field crew demonstrates symptoms of chemical exposure, the procedures
outlined below should be followed:

e Another team member (buddy) should remove the individual from the immediate area of
contamination. The buddy should communicate to the Field Manager (via voice and hand
signals) of the chemical exposure. The Field Manager should contact the appropriate
emergency response agency.

e Precautions should be taken to avoid exposure of other individuals to the chemical.

o If the chemical is on the individual’s clothing, the chemical should be neutralized or
removed if it is safe to do so.

« If the chemical has contacted the skin, the skin should be washed with copious amounts
of water.

e In case of eye contact, an emergency eyewash should be used. Eyes should be washed for
at least 15 minutes.
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e All chemical exposure incidents must be reported in writing to the Program Safety and
Health Representative. The Site Safety and Health Officer or Field Manager is
responsible for completing the Accident/Loss and Incident Report (Appendix E).

11.2.5 Personal Injury

Personnel should always be alert for signs and symptoms of illnesses related to chemical,
physical, and onsite health hazards. Severe injuries resulting from accidents must be recognized
as emergencies and treated as such. At least one person currently trained in first aid/CPR must
be present onsite at all times. This will normally be the Field Manager and Site Safety and
Health Officer.

In a medical emergency, the Field Manager (or the Site Safety and Health Officer if the Field
Manager is not available) must sound the emergency alarm, upon which work must stop and
personnel must move to the predesignated evacuation location. If the emergency situation
cannot be conveyed by word of mouth, a whistle or other horn will be sounded. Three
short blasts, separated by a 2-second silence, will be used as the emergency signal.

Personnel currently trained in first aid will evaluate the nature of the injury, decontaminate the
victim (if necessary), and initiate first aid assistance immediately and transport if appropriate.
First aid will be administered only to limit further injury and stabilize the victim. The local
Emergency Medical Services must be notified immediately if needed. Theroutesto the nearest
hospital are shown on Figure 3. Although not anticipated, victims who are heavily
contaminated with toxic or dangerous materials must be decontaminated before being transported
from the site. Since no hazardous materials are anticipated, a formal decontamination station
will not be available; however, there is an emergency eyewash station in each of the EA vehicles.
Decontamination will consist of removal of contaminated coveralls/clothing, and wrapping the
victim in a sheet or other cloth-like material. No persons will re-enter the site of injury/illness
until the cause of the injury or symptoms has been determined and controlled. At no time will
personnel transport victims to emergency medical facilities unless the injury does not pose an
immediate threat to life and transport to the emergency medical facility can be accomplished
without the risk of further injury. Emergency Medical Services will be used to transport serious
injuries offsite unless deemed otherwise by the Field Manager/Site Safety and Health Officer.

The Field Manager must complete an Accident/Loss and Incident Report (Appendix E) and
submit it to the Project Manager within 24 hours of the following types of incidents:

o Job-related injuries and illnesses
o Accidents resulting in loss or damage to property

e Accidents involving vehicles and/or vessels, whether or not they result in damage to
property or personnel

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
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« Accidents in which there may have been no injury or property damage, but which have
a high probability of recurring with at least a moderate risk to personnel or property

e Near-miss incidents that could have resulted in any of the conditions defined above.

An accident that results in a fatality or the hospitalization of three or more employees must be
reported within 8 hours to the U.S. Department of Labor through the Project Manager.

In order to support onsite medical emergencies, first aid/emergency medical equipment will be
available at the following locations:

e First-aid kit—Company vehicle

o Eyewash—Company vehicle

e Emergency alarm—Horn on the company vehicle
e Copy of the SHERP—Company vehicle

o Telephone—Company vehicle.

The eyewash kit must be portable and capable of supplying at least a 15-minute supply of potable
water to the eyes.

11.2.6 Operations Shutdown

Operations shutdown may be mandated by the Field Manager, Site Safety and Health Officer,
or Project Manager. Conditions warranting work stoppage will include (but are not limited to):

e Uncontrolled fire

e Explosion

e Uncovering potentially dangerous buried hazardous materials

« Condition immediately dangerous to life and health or the environment

« Potential for electrical storms

e Treacherous weather-related conditions

o Limited visibility

e Air contaminant concentrations in excess of the action levels contained in Table 4.

11.2.7 Evacuation Procedures
In the event the site must be evacuated, the following procedures should be followed:
e The Field Manager will initiate evacuation procedures by signaling to leave the site.

o All personnel in the work area should evacuate the area and meet in the common
designated area.
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o All personnel suspected to be in or near the work area should be accounted for and the
whereabouts of missing persons determined immediately

o Further instruction will then be given by the Field Manager.

11.2.8 Procedures Implemented in the Event of aMajor Fire, Explosion, or Onsite Health
Emergency Crisis

Fire and explosion must be immediately recognized as an emergency. The Site Safety and Health
Officer (or Field Manager if Site Safety and Health Officer is not available) must sound an
emergency signal, and personnel must be decontaminated (if necessary) and evacuated to the
predesignated evacuation location. The procedures for alerting fire/explosion emergencies will
be the same as those defined for medical emergencies (Subsection 11.2.3).

Only persons properly trained in fire suppression and other emergency response procedures
will support control activities. Control activities will consist of the use of onsite portable fire
extinguishers for limited fire suppression and employee evacuation. Upon sounding the
emergency alarm, personnel will evacuate the hazard location and assemble at the designated
site meeting area.

Only the Field Manager, Site Safety and Health Officer, or those site personnel trained in the
use of portable fire extinguisher use will attempt to suppress a site fire. Small, multipurpose
dry chemical extinguishers will be maintained in each EA vehicle onsite. Fires not able to be
extinguished using onsite extinguishers will require the support of the local Fire Department.

The Field Manager should take measures to reduce injury and illness by evacuating personnel

from the hazard location as quickly as possible. The Field Manager must then notify USACE

and the local Fire Department. The Field Manager, in conjunction with the USACE appointed
representative, will determine proper follow-up actions. Site personnel will not resume work

during or after a fire/explosion incident until the Emergency Coordinator has directed that the

incident is over and work may resume. During the incident, site personnel will remain outside
the incident area and obey the instructions of the Emergency Coordinator.

11.2.9 Emergency Telephone Numbers
Communications will be by telephones located in the EA vehicle onsite, and the field personnel

will have access to this telephone to directly contact off-site emergency response organizations.
Refer to Table 6 for a listing of emergency telephone numbers.
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11.3 SPILL CONTAINMENT PROCEDURES

Small incidental spills, i.e., those which cause no injury to personnel or the public, may be
cleaned up quickly and easily. For large spills, i.e., those that contaminate personnel or the
environment, attend to first aid measures first, stop the source of the spill if possible, and then
notify appropriate emergency response services.

Spills of hazardous materials or wastes which are listed by EPA as having a reportable quantity
value must be reported to appropriate federal, state, and local agencies if a reportable quantity or
greater is released. The Field Manager is responsible for determining the appropriate agencies
prior to work startup.

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
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TABLE 1 OCCUPATIONAL EXPOSURE LIMITS FOR OZONE AND MAJOR
COMPONENTS OF GASOLINE AND DIESEL FUELS

PEL/TLV®
Contaminant (ppm) Signs and Symptoms of Exposure
VOLATILE ORGANIC COMPOUNDS

Benzene 1 skin Irritation of eyes, nose, skin, and respiratory system; headache, fatigue,
weakness, exhaustion, dermatitis, nausea, and staggered gait

Butane 800 Drowsiness, narcosis, and asphyxia

Cyclopentane 600 Irritation of eyes, nose, skin, and throat; light-headedness, dizziness,
euphoria, loss of coordination, nausea, vomiting, dryness, and cracking
skin

Ethylbenzene 100 Irritation of eyes, skin, and mucous membrane; headache, dermatitis,
narcosis, and comatose

Gasoline 300 Irritation of eyes, skin, and mucous membrane; headache, dermatitis,
fatigue, blurred vision, slurred speech, confusion, convulsion, aspiration,
and possible liver and kidney damage

Isobutane NA Drowsiness, narcosis, and asphyxia

Isopentane NA NA

JP-8 50 skin Irritation of eyes, nose, skin, and respiratory system; headache, fatigue,
weakness, nausea, vomiting, weakness, loss of coordination, blurred
vision, drowsiness, confusion, or disorientation

Methyl ethyl ketone 200 Irritation of eyes, nose, skin, and throat; coughing, difficulty breathing,
pulmonary dysfunction, blurred vision, abdominal pain, nausea,
vomiting, diarrhea, blisters, and dermatitis

2-Methyl naphthalene | NA NA

Trans-2-Pentene NA NA

2-Methyl-2-butene NA NA

Ozone 0.1 Irritation of eyes, nose, skin, and throat; headache, fatigue, dizziness,
drowsiness, nausea, vomiting, cough, shortness of breath, pulmonary
edema, tachycardia, hypotension

Toluene 50 skin Irritation of eyes, nose, and throat; dermatitis, nausea, vomiting,
dizziness, nervousness, headache, dilated pupils, discharge of tears,
muscle fatigue, insomnia, euphoria, and possible liver and kidney
damage

Xylene 100 Irritation of eyes, nose, skin, and throat; dizziness, excitement,
drowsiness, staggering gait, loss of coordination, corneal vacuolization,
nausea, vomiting, abdominal pain, and dermatitis

SEMIVOLATILE ORGANIC COMPOUNDS
Naphthalene 10 Eye irritation, headache, nausea, vomiting, bladder irritation, and

dermatitis

NOTE: NA = Not available.

(a) Permissible Exposure Limit (PEL) Occupational Safety and Health Administration or Threshold Limit Value
(TLV) American Conference of Governmental Industrial Hygienists; time-weighted average inhalation
exposure concentrations for an 8-hour workday or 40-hour workweek. When both TLVs and PELs are
available for a chemical, the lowest (i.e., most conservative) value is presented.
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TABLE 2 THRESHOLD LIMIT VALUES WORK/WARM-UP SCHEDULE FOR FOUR-HOUR SHIFT®

Air Temperature — Sunny Sky No Noticeable Wind 5 mph Wind 10 mph Wind 15 mph Wind 20 mph Wind
°C °F Max. Work No. of Max. Work | No. of | Max. Work No. of Max. Work No. of Max. Work No. of
(approximate) | (approximate) Period Breaks Period Breaks Period Breaks Period Breaks Period Breaks
-26 to -28 -15t0 -19 Normal 1 Normal 1 75 min 2 55 min 3 40 min 4
breaks breaks
-29t0 -31 -20to -24 Normal 1 75 min 2 55 min 3 40 min 4 30 min 5
breaks
-32t0 -34 -2510 -29 75 min 2 55 min 3 40 min 4 30 min 5 Non-emergency work
should cease
-351t0 -37 -30to -34 55 min 3 40 min 4 30 min 5 Non-emergency work !
should cease
-38 t0 -39 -351t0 -39 40 min 4 30 min 5 Non-emergency work ! |
should cease
-40 to -42 -40 to -44 30 min 5 Non-emergency work ! ! !
should cease
-43 and below -45 and Non-emergency work ! | ! !
below should cease

(a) Adopted from Occupational Health and Safety Division, Saskatchewan Department of Labor.

NOTE: Schedule applies to any 4-hour work period with moderate to heavy work activity, with warm-up periods of 10 minutes in a warm location and with an
extended break (e.g., lunch) at the end of the 4-hour work period in a warm location. For light-to-moderate work (limited physical movement), apply the
schedule one step lower. For example, at -35°C (-30°F) with no noticeable wind (Step 4), a worker at a job with little physical movement should have a
maximum work period of 40 minutes with 4 breaks in a 4-hour period (Step 5).

The following is suggested as a guide for estimating wind velocity if accurate information is not available: 5 mph—Ilight flag moves, 10 mph—Iight flag
fully extended, 15 mph—raises newspaper sheet, and 20 mph—blowing and drifting snow.

If only the wind chill cooling rate is available, a rough rule of thumb for applying it rather than the temperature and wind velocity factors given would be:
(a) special warm-up breaks should be initiated at a wind chill cooling rate of about 1,750 W/m?, and (b) all non-emergency work should have ceased at or
before a wind chill of 2,250 W/m?. In general, the warm-up schedule provided above slightly under-compensates for the wind at the warmer temperatures,
assuming acclimatization and clothing appropriate for winter work. On the other hand, the chart slightly overcompensates for the actual temperatures in
the colder ranges because windy conditions rarely prevail at extremely low temperatures.

Threshold Limit VValues apply only for workers in dry clothing.
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TABLE 3 COOLING POWER OF WIND ON EXPOSED FLESH EXPRESSED AS EQUIVALENT TEMPERATURE

(UNDER CALM CONDITIONS)®

Estimated Actual Temperature Reading (°F)
Wind Speed 50 | 40 | 30 20 10 | o [ -10 20 | 30 [ -40 [ -50 | -60
(in mph) Equivalent Chill Temperature (°F)
calm 50 40 30 20 10 0 -10 -20 -30 -40 -50 -60
5 48 37 27 16 6 -5 -15 -26 -36 -47 -57 -68
10 40 28 16 4 -9 -33 -46 -58 -70 -83 -95
15 36 22 9 -5 -18 -32 -45 -58 -85 -99 -112
20 32 18 4 -10 -25 -39 -53 -82 -96 -110 -121
25 30 16 0 -15 -29 -44 -59 -74 -88 -104 -118 -133
30 28 13 -2 -18 -33 -48 -63 -79 -94 -109 -125 -140
35 27 11 -4 -20 -35 -51 -67 -82 -98 -113 -129 -145
40 26 10 -6 -21 -37 -53 -69 -85 -100 -116 -132 -148

than 40 mph have

(Wind speeds greater

little additional effect)

LITTLE DANGER

In <hour with dry skin, maximum

danger of false sense of security

INCREASING DANGER
Danger from freezing of
exposed flesh within one
minute

GREAT DANGER

Flesh may freeze within 30 seconds

NOTE: Trenchfoot and immersion foot may occur at any point on this chart.

(a) Developed by U.S. Army Research Institute of Environmental Medicine, Natick, Massachusetts.
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TABLE 4 ENVIRONMENTAL MONITORING REQUIREMENTS
Task Instrument Frequency and Location Action Levels® Required Response
Borings/Well PID or Initially and every 30 minutes in | 1 ppm for 5 Continue work.
Installation FID the Breathing Zone minutes
Evacuate to a safe upwind location and wait for levels to dissipate. Retest
1-5 ppm the area after 15 minutes. If levels have not dissipated, continue work in
Level C personal protective equipment.
Initially and every 30 minutes in | >5 ppm above Evacuate to a safe upwind location immediately. Retest area after
the Breathing Zone background 15 minutes wearing Level C personal protective equipment. Conduct direct
read sampling in Breathing Zone for benzene concentrations using a
Draeger portable sample pump and benzene colorimetric tubes. If results of
colorimetric tube sampling indicate a benzene concentration greater than
0.5 ppm in the Breathing Zone, and if levels have not dissipated in 30
minutes, contact the Site Safety and Health Officer and Project Manager.
CaGl Initially and every 10 minutes 0-10% LEL Continue.
during soil disturbance; measure
at surface of hole/ excavation >10% LEL Evacuate the Exclusion Zone. Retest area after 15 minutes wearing Level C
personal protective equipment. Contact Site Safety and Health Officer and
Project Manager.
Dust Initially and every 30 minutes >1 mg/m’ Upgrade to Level C personal protective equipment.
monitor (if visible emissions in
breathing zone)
Ozone Ozone Daily, along aboveground 0.05 ppm Shut down the system. Evaluate whether ozone levels in the breathing zone
Injections monitor portions of the ozone system also exceed 0.1 ppm. If not, inspect system for leaks and repair any that are
(tanks, pipes, etc.) identified. If levels in the breathing zone exceed 0.1 ppm, follow
procedures below.
Hourly, in the breathing zone,
when working in the immediate Shut down the system. Evacuate to a well-ventilated location and retest the
vicinity of the ozone system, or 0.05 ppm area after 15 minutes. When levels fall below the action limit, investigate
when odor is detectable the source of the leak.

(a) Action levels for PID or FID are based on measurements taken above background concentrations when background concentration is less than 1 ppm. When
background concentrations exceed 1 ppm total volatile hydrocarbons, PID, or FID action levels will be inclusive of background concentrations and so noted on
the Environmental Monitoring Record.

NOTE: PID = Photoionization detector; FID = Flame ionization detector; CGI = Combustible gas indicator; LEL = Lower exposure limit.
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TABLE 5 SITE WORKER TRAINING AND PHYSICAL EXAMINATION RECORD

OSHA 40-Hour Hazardous
Waste Operations Training

OSHA Hazardous

OSHA 30-Hour

Annual Waste Supervisor Construction CPR/First Aid Date of Last Physical
Name Initial (Expiration) Training Safety Training | (Date of Expiration) Examination
Mike Valvo (Site Manager) 2/22/02 6/16/12 7/21/09 3/25/10 1/13/13 7/11
Richard Chisholm 6/10/04 5/12/12 7/21/09 3/25/10 1/13/13 7/11
Amanda Buboltz 6/15/07 7/12/12 8/27/08 6/30/13 8/11
Rachel Ribaudo 9/17/09 6/16/12 9/10

SUBCONTRACTOR OR ADDITIONAL PERSONNEL

NOTE: Prior to performing work at the site, this Site-Specific Safety, Health, and Emergency Response Plan must be reviewed and an agreement to
comply with the requirements must be signed by personnel, including contractors, subcontractors, and visitors. Contractors and
subcontractors are ultimately responsible for ensuring that their own personnel are adequately protected. In signing this agreement, the
contractors and subcontractors acknowledge their responsibility for the implementation of the Site-Specific Safety, Health, and Emergency
Response Plan requirements. Personnel onsite shall be informed of the site emergency response procedures and potential safety or health
hazards of the operations.
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TABLE 6 EMERGENCY TELEPHONE NUMBERS AND HOSPITAL DIRECTIONS

SITE: Oasis Fuel Point Site, Fort Drum, New York

Base Police/Security 911 @

Base Fire 2-4131 or (315) 772-4131 ®
Base Ambulance 911

Base Hospital:

Carthage Area Hospital 315-493-1000

Poison Control Center (800) 492-2414

Directionsto Carthage Area Hospital:

Head southwest on County Rd 37/Munns Corner Rd. Turn left onto NY-26 S/Great Bend Rd.
Continue to follow NY-26 S for 7.5 miles. Turn left onto NY-126 E/Bridge St, and continue to
follow NY-126 E for 1.3 miles. Continue onto State St for 0.4 miles. Turn right onto Thorpe St
and continue 360 ft. Turn left onto West St and continue 0.3 miles. Hospital will be on the left
(1001 West Street, Carthage Area Hospital). See figure below.

Program Safety and Health Officer (410) 527-2425 (work)
Peter Garger, CIH (410) 790-6338 (cell)
Project Manager

Chris Canonica, P.E. (315) 431-4610 (work)
In case of spill, contact Fort Drum Fire Department 2-4131 or (315) 772-4131
In case of accident or exposureincident contact: (410) 527-2425 (work)
Peter Garger, CIH (410) 790-6338 (cell)
EA Medical Services

Health Resources (800) 350-4511

600 West Cummings Park

Suite 3400

Woburn, Massachusetts 01801-6350
Contact: Dr. Jerry Berket
USACE Contact

Steve Wood (410) 962-4874
Fort Drum Public Works— Environmental Division

Paul Zang (315) 772-6312
Site M anager/Site Safety and Health Officer

Mike Valvo (315) 408-4300

(a) For non-emergency police assistance, call 772-5156 or 772-5157.
(b) For non-emergency fire assistance, call 772-4131 or 772-9687.

Wheeler-Sack Army Airfield Safety, Health, and Emergency Response Plan
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APPENDIX A
SAFETY, HEALTH, AND EMERGENCY RESPONSE PLAN REVIEW RECORD

| have read this Safety, Health, and Emergency Response Plan for thissite. | agree to conform to
all the requirements of this Plan.

SITE: Oasis Fud Point Site, Wheeler-Sack Army Airfield, Fort Drum, New Y ork

Name Signature Affiliation Date
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SITE ENTRY AND EXIT LOG

SITE: OasisFud Point Site, Wheeler-Sack Army Airfield, Fort Drum, New Y ork

Name

Date

Time of
Entry

Time of
Exit

Initials
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APPENDIX C
BIOLOGICAL HAZARD INFORMATION SHEET
I nsect Bites/Stings

Protective outer clothing such as gloves, hard hats, and coveralls can help reduce the potential for
insect bites and stings. Insect bite symptoms include redness, rash, swelling, chills, fever,
diarrhea, and vomiting. Any worker who has been bit or stung and shows symptoms of a severe
reaction should seek medical assistance immediately. Workers who know of any allergies they
may have to any insects must advise their employer prior to engaging in any field activities and
may want to carry antidote Kits.

To prevent contact with disease-carrying ticks, wear long-sleeved shirts, long pants, and boots
that extend above the ankle with socks pulled over pants cuffs. Permanone insecticide may be
used to kill disease-bearing ticks and may be sprayed only on the outside of clothing (not directly
on skin). Frequently check clothing, skin, and hair for the presence of ticks at the end of the
work day. If a tick attaches to the body, remove by gently tugging with tweezers where the
mouth parts enter the skin. Do not kill the tick prior to removal.

Poisonous Plants

Poisonous plants such as poison ivy may be present on certain sites during part of the year.
Know how to recognize these plants and avoid contact. If contact occurs, wash affected areas
with soap and water immediately.

Snakes/Rodents

On occasion, field workers may come into contact with snakes and/or rodents (rats, gophers,
etc.). In case of a snake bite, which can be fatal, workers must immediately seek medical
assistance and report the incident to the Site Safety and Health Officer and Field Manager,
according to the procedures delineated in the Site Safety and Health Plan. Prompt medical
attention is also required for rodent bites since many rodents carry rabies and other diseases.
Field workers must report rodent bites to the Site Safety and Health Officer and Field Manager
immediately according to Site Safety and Health Plan requirements.

Site-Specific Hazards and Protective Measures: Biological hazards are expected to be minimal
due to the location of the planned activities. However, workers should keep as much skin as
possible covered to protect against bites, stings, etc.



PHYSICAL HAZARD INFORMATION SHEET:
DRILLING

The selection of locations for each drilling activity site will take into account buried utility pipes,
wires, conduits, and tanks, or other potentially dangerous structures. Overhead power lines and
obstructions will also be surveyed. Prior to raising the mast, the area overhead and surrounding
the rig will be checked by the drilling foreman and the Site Safety and Health Officer (Site Safety
and Health Officer). In accordance with USACE ER 385-1-92, the longest conductive object on
the drill rig will be located based upon the following minimum clearances:

o 10 ft from overhead lines with voltages of 50 kV or less

e 12 ft from overhead lines with voltages between 51-100 kV

e 15 ft from overhead lines with voltages between 101-200 kV

e 20 ft from overhead lines with voltages between 201-300 kV

o 25 ft from overhead lines with voltages between 301-500 kV

o 35 ft from overhead lines with voltages between 501-750 kV

e 45 ft from overhead lines with voltages between 751-1,000 kV.

When rotary drilling/sampling, drill rods will not be racked more than 1.5 times the height of the
mast. During drilling operations and rig setup and takedown, all persons who enter the
Exclusion Zone will wear hard hats, safety shoes/boots, and safety glasses/face shields to protect
personnel from the physical hazards.

If during drilling there is any indication that underground tanks, drums, or other containers are
being encountered, the drilling will be halted immediately and the Site Safety and Health Officer
will notify the Project Manager and the Program Safety and Health Officer. Indications that a
waste container may have been encountered include: (1) change in speed or momentum of the
auger, (2) visual examination of auger cuttings, (3) odor noted in the cuttings, and/or (4) the
presence of airborne total volatile organics as measured with a direct-reading instrument.

Work around drilling equipment also involves basic safety hazards (e.g., snapping cables, slings,
ropes, moving heavy equipment, slip and trip hazards, etc.). Accidents may include head injuries
from falling tools and equipment, hand and feet injuries due to moving equipment, and crushing
injuries from unstable equipment, or careless moving of equipment. If possible, EA personnel
must remain outside the turning radius of any large moving equipment. If this is not feasible
then, at a minimum, EA personnel must maintain visual contact with the equipment operator at
all times when equipment is active.



PHYSICAL HAZARD INFORMATION SHEET:
ELECTRICAL HAZARDS

Overhead power lines, electrical wiring, electrical equipment, and buried cables pose risks to
workers of electric shock, burns, muscle twitches, heart fibrillation, and other physical injuries,
as well as fire and explosion hazards. In accordance with OSHA’s standard for Electrical
Safety-Related Work Practices (29 CFR 1910.331-.335), protective measures must be taken
when working near live electrical parts, including but not limited to:

e Insulation and guarding of live parts

e Grounding

o De-energizing live parts followed by lockout/tagout to prevent inadvertent re-activation
of the parts

« Electric protective devices (e.g., insulated tools)

o Safe work practices, including:

— Inspection of work area to identify potential spark sources

— Maintenance of a safe distance from all live electrical parts

— Proper illumination of work areas

— No “blind reaching” around live electrical equipment

— Provision of barriers, shields, or insulation to prevent inadvertent contact with live
parts

— Use of nonconductive, intrinsically safe equipment near live parts.

Overhead lines pose electrical hazards at many sites, particularly for work involving the use of
equipment with elevated parts (e.g., drill rigs, backhoes). In accordance with USACE ER 385-
1-92, if overhead lines cannot be de-energized prior to the start of work, the following minimum
distances must be maintained between the lines and both site workers and the longest conductive
object present (including vehicles with elevated structural parts):

10 ft from overhead lines with voltages of 50 kV or less

12 ft from overhead lines with voltages between 51-100 kV

15 ft from overhead lines with voltages between 101-200 kV
20 ft from overhead lines with voltages between 201-300 kV
25 ft from overhead lines with voltages between 301-500 kV
35 ft from overhead lines with voltages between 501-750 kV
45 ft from overhead lines with voltages between 751-1,000 kV.

EA personnel are not permitted to work on electric parts of equipment that have not been
de-energized, locked out, and tagged by personnel trained to work with electrical equipment.
No EA employee may work near energized exposed live parts without the use of any protective
measures. Personal protective equipment designed to protect against electrical hazards may be
specified for certain work operations. The Project Manager is responsible for ensuring that
appropriate safety measures are implemented to protect against electrical safety hazards on their
sites.

Lightning is a hazard during outdoor operations, particularly for workers handling metal

equipment. To eliminate this hazard, weather conditions should be monitored and work
suspended at the discretion of the Site Safety and Health Officer during electrical storms.

C-3



PHYSICAL HAZARD INFORMATION SHEET:
FIRE/EXPLOSION HAZARDS

Explosion and fire hazards may be present at various sites due to ignition of chemicals, agitation
of shock-sensitive compounds, the sudden release of materials under pressure, etc. The presence
of ozone onsite increases explosion and fire hazards, as it can increase the flammability of
flammable materials. All site operations must be conducted in accordance with local fire codes
and regulations. Continuous monitoring for combustible gases is required at sites where such
gases may be present during spark-generating operations. Regular ozone monitoring will also be
conducted to help ensure that leaks are identified and repaired and thus to minimize the risk of
fires and explosions promoted by ozone. Fire extinguishers and other fire-fighting provisions
may also be necessary. Site personnel must be trained in the use of such fire-fighting equipment
prior to the start of work operations. Site-specific requirements for monitoring and fire
emergency equipment must be specified in the Site Safety and Health Plan.



PHYSICAL HAZARD INFORMATION SHEET:
GENERAL PHYSICAL HAZARDS

Hazardous waste and other field operation sites include many basic safety hazards, such as:
e Holes, ditches, etc., posing fall, cave-in, and other hazards
e Precariously positioned objects, which may cause crushing or other injuries

o Sharp objects (e.g., nails, metal shards, glass), which may cause cuts, injection, or other
injuries
o Slippery surfaces, posing slip and fall hazards

o Steep grades and/or uneven terrain, posing slip, trip, and fall hazards

e Unstable surfaces (e.g., walls that may cave-in, unstable underground structures) which
may pose fall, crushing, or other injuries.

Basic safety hazards can directly injure workers and create additional hazards. For example,
a person may trip due to uneven terrain, fall and be cut on rusty metal shards, and become
inoculated with contaminants adhering to the metal.

Site personnel should look constantly, closely, and carefully for these basic safety hazards and
immediately inform the Site Safety and Health Officer of any conditions that they feel may be
hazardous.



PHYSICAL HAZARD INFORMATION SHEET:
HEAT STRESS

Personnel working under high-temperature conditions or wearing protective clothing while
working in warm temperatures are subject to heat stress. Symptoms of heat stress may include:

e Heat Cramps—Muscle spasms in the abdomen or limbs. Frequent rest periods and fluid
intake are appropriate measures to prevent or reduce heat cramps.

o Heat Exhaustion—Severe dehydration; pale, clammy skin; profuse sweating; dizziness,
light-headedness; slurred speech; rapid pulse; confusion; fainting; fatigue; cool skin;
nausea. Affected personnel should be escorted from the site, decontaminated promptly,
set in cool, shaded area, and given fluids slowly.

e Heat Stroke—L.ife-threatening condition occurring when the body’s
temperature-regulating system improperly functions. Hot dry skin; rapid, deep breathing;
lack of perspiration; delirium; high fever (often 106 F or more), nausea; unconsciousness.
Brain damage and/or death may occur, if body temperature is not reduced. Provide fluids,
use cooling devices (hose-down or shower), call emergency medical services or transport
to hospital immediately.

Prevent heat stress by resting frequently in a shaded area and consuming large quantities of fresh
potable water (more than amount needed to simply “quench thirst”). Drink at least 8 oz of water
or Gatorade every 2 hours when temperatures exceed 75 F.

If heat stress symptoms are wide-spread among workers or observed frequently, the Site Safety
and Health Officer should implement an appropriate work-rest period so that after 1 minute of
rest, a person’s heart rate does not exceed 110 beats per minute (bpm) based on pulse. If the
heart rate exceeds 110 bpm, the next work period should be shortened by 33 percent, while the
length of the rest period remains the same. If the heart rate is 110 bpm at the beginning of the
next rest period, the following work cycle should be reduced by 33 percent. A healthy
individual’s resting heart rate is usually 60-72 bpm.



PHYSICAL HAZARD INFORMATION SHEET:
HEAVY EQUIPMENT HAZARDS

The use of heavy equipment (e.g., backhoes, dump trucks, generators, compressors, etc.) may
pose a variety of safety and health hazards to site workers.

All heavy equipment work must be conducted only by trained, experienced personnel.
Equipment backing up, swinging loads, buckets, booms, and counter-weights pose serious
hazards to ground personnel. If possible EA personnel must remain outside the turning radius of
any large, moving equipment. At a minimum, EA personnel must maintain visual contact with
the equipment operator when the equipment is active.

No EA personnel are permitted to work underneath heavy equipment, because this practice poses
serious crushing hazards.

Belts, pulleys, sheaves, gears, chains, shafts, clutches, drums, flywheels, and other moving parts
of equipment can pose injury hazards. No guard, safety appliance, or other device may be
removed or made ineffective unless repairs or maintenance are required, and then only after
power has been shut off and locked out. Safety devices must be replaced once repair/
maintenance is complete.

Exhaust from all equipment powered by steam or combustion engines must be properly located
so that release of exhaust does not endanger workers or obstruct the view of the operator.
Gasoline-operated equipment must be re-fueled properly to prevent fire hazards; power must be
off, no smoking allowed, and proper dispensing equipment must be used.

When not operational, equipment will be set and locked so that it cannot be activated, released,
dropped, etc. Backhoe buckets must be lowered to the ground.



PHYSICAL HAZARD INFORMATION SHEET:
NOISE HAZARDS

Work around large equipment often creates excessive noise. The effects of noise can include:
o Workers being startled, annoyed, or distracted
« Physical damage to the ear, pain, and temporary and/or permanent hearing loss

« Communication interference that may increase potential hazards due to the inability to
warn of danger and provide for proper safety precautions to be taken.

If workers are subjected to noise exceeding an 8-hour time-weighted average (TWA) sound level
of 85 dBA (decibels on the A-weighted scale), feasible administrative or engineering controls
will be instituted to reduce noise levels to or below the permissible values. All personnel
exposed to excessive noise levels will be provided with and will wear hearing protection which
effectively protects the worker. OSHA regulations on noise can be found in 29 CFR Part
1910.95.

Site-Specific Hazards and Protective Measures: Hearing protection is optional during drilling
work unless worker exposure exceeds an 8-hour TWA sound level of 85 dBA.



PHYSICAL HAZARD INFORMATION SHEET:
MATERIAL HANDLING/MOVING/LIFTING

Improper materials handling accounts for a large number of occupational injuries. Materials
handling at hazardous waste sites can vary from heavy equipment handling to manually handling
items. Hazards associated with materials handling include physical injury, detonation, fire,
explosion, and vapor generation.

When using equipment to move materials, proper work practices must be followed. Equipment
used must be designed for the task to be performed. Equipment must be inspected regularly by
the Site Safety and Health Officer and the Field Manager, and damaged or defective equipment
must be removed from service. Planning is critical when handling materials. The Field
Manager, in conjunction with the Project Manager, must plan where the materials are to be
moved, taking into consideration the current location of such materials and hazards associated
with moving them. Routes for moving materials must be clearly outlined, with paths cleaned of
all obstructions so materials may be transported.

Injuries to the back and abdominal muscles from improper lifting of loads is one of the most
common occupational injuries reported. Such injuries can range from relatively mild strains to
major permanently disabling injuries. Before lifting any load, personnel should consider the
overall weight, distribution of weight, unwieldiness or awkwardness of the load, distance to be
carried, obstacles to be negotiated, site conditions, and visibility. Loads should be inspected for
slivers, sharp edges, slippery surfaces, etc. prior to lifting.

Loads should be lifted using the power of the leg muscles rather than the back, stomach, or arm
muscles. Approach the item to balance the load evenly. Never bend over when lifting. The back
should be kept straight and the arms nearly parallel wit