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ACRONYMS AND ABBREVIATIONS

AOC Area of Concern

AS air sparge

bgs below ground surface

BTEX benzene, toluene, ethylbenzene, and xylenes
CFR Code of Federal Regulations

DTW depth to water

Ecology Washington State Department of Ecology
EPA Environmental Protection Agency
FID Flame lonization Detector

FLAO Fort Lewis Agreed Order

1A Interim Action

IDW Investigation-derived waste

IRP Installation Restoration Program
JBLM Joint Base Lewis-McChord

MTCA Model Toxics Control Act

MW(s) Monitoring Well(s)

PCS petroleum contaminated soil

PID photoionization detector

PSCAA Puget Sound Clean Air Agency

psig pounds per square inch gauge

QA Quality Assurance

QAPP Quality Assurance Project Plan

QC Quality Control

SAP Sampling and Analysis Plan

scfm standard cubic feet per minute
Sealaska Sealaska Environmental Services LLC
SSD Sub-slab Depressurization

SSHP Site Safety and Health Plan

SVE Soil Vapor Extraction

SVP soil vapor probe

TPH-G gasoline-range total petroleum hydrocarbons
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ACRONYMS AND ABBREVIATIONS (continued)

pg/m? micrograms per cubic meter

USACE United States Army Corps of Engineers
USAEC US Army Environmental Command
UST underground storage tank

Vi vapor intrusion

VvVOC volatile organic compound

WAC Washington Administrative Code

Z0l zone of influence
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1 INTRODUCTION

This document outlines a plan for operation, monitoring, and maintenance of a sub-slab
depressurization (SSD), air sparge (AS), and soil vapor extraction (SVE) system installed to
remediate petroleum-impacted soil and groundwater at a former fueling station

(Building A1033, i.e., site Area of Concern [AOC] 9-2) on Joint Base Lewis-McChord
(JBLM) [Figure 1-1]. A brief review of site history is provided, followed by an outline of
the operating strategy and plan for ongoing monitoring. Conditions for varying system
operating conditions and criteria for system shutdown are provided.

Figure 1-2 is the site map for the new America’s Credit Union (hereafter referred to as the
Credit Union). The long axis of the Credit Union building (JBLM building number 11574) is
oriented southwest to northeast. For ease of discussion, the 17" Street end of the building is
referred to as “north.”

Conditions at AOC 9-2, the site of a former vehicle fueling station, are described in the Fort
Lewis Agreed Order Draft Feasibility Study for Seven Sites (Versar 2009a) and the Remedial
Investigation Report for nine Agreed Order Sites (Bussey 2008). A list of historical depth to
water and field parameter measurements for eight monitoring wells (MW) at the site is
provided in Appendix A, Table A-1. Historical groundwater analytical results for total
petroleum hydrocarbons as gasoline (TPH-G) and benzene, toluene, ethylbenzene and xylene
(BTEX) concentrations detected in six groundwater monitoring wells at AOC 9-2 is provided
in Appendix A, Table A-2. Both groundwater and soils are impacted by gasoline released from
the former gas station. A combined AS and SVE system was installed to promote stripping of
volatile organic hydrocarbons from the groundwater and the soils in the vadose zone at the site.
The SVE system is configured to also function for SSD to protect building occupants. The goal
of remediation by AS-SVE is to satisfy Washington State Department of Ecology (Ecology)
Model Toxics Control Act (MTCA) Method A cleanup standards for groundwater.

A pilot test, conducted in early 2012, indicated that the existing AS/SVE/SSD system is
capable of effecting site remediation. Performance monitoring will continue until results
indicate that MTCA cleanup levels are achieved or until volatile organic compounds (VOC)
concentrations reach asymptotic conditions and no further removal is possible. Confirmation
monitoring will verify that cleanup levels have been achieved. The Interim Action (1A)
Work Plan (Versar 2013b) defined criteria for system shutdown, including extent of VOC
removal as indicated by SVE exhaust and VOC concentrations in soil gas and groundwater.

SES-ERS-MATOC-SB-17-0022 l 1
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1.1 BACKGROUND

The former vehicle fueling station site is located on the southwest corner of the intersection
of 17th Street and A Street on Lewis North (Figures 1-1 and 1-2). The station, constructed in
1967, consisted of a 10 feet x 15 feet office and a 30 feet x 60 feet metal canopy. Records
indicate that two 4,000-gallon tanks were removed in 1990. Significant soil contamination
was encountered during the removal of two additional 4,000-gallon gasoline underground
storage tanks in 1994. As a result, 1,138 cubic yards of petroleum contaminated soil was
removed at that time. Figure 1-3 illustrates the limits of the 1994 underground storage tank
(UST) removal and excavation. The excavation was limited by groundwater and the
foundation of the former Building A1033. A 1996 Site Assessment Report (USACE 1996)
outlines events associated with the 1994 UST removal and subsequent investigations,
including monitoring well installation.

In 1998 a 10,000-gallon gasoline tank, associated piping, and fuel dispenser were removed.
No additional soil removal took place during the 1998 tank removal because no evidence of
a release associated with this tank was discovered. The 1998 UST removal and details of
associated site characterization are presented in the June 1999 Field Report for JBLM UST
& Petroleum Contaminated Soil (PCS) Removal and Disposal (Garry Struthers &
Associates 1999).

The building was demolished in 2002. Two additional USTs were discovered during the
June 2009 excavation for construction of a Credit Union building. The USTs were located
adjacent and north of the four USTs removed in 1990 and 1994. The tanks removed in 2009
were estimated to have a capacity of about 1,000 gallons each and appeared to have been
closed-in-place with concrete fill. Figure 1-3 illustrates the location of the excavation limits
associated with the 2009 UST removal. Six soil samples were collected from the floors and
walls of the UST excavation. Laboratory results indicate that diesel is present in the soil at
concentrations below MTCA Method A levels for unrestricted use.

Construction of a Credit Union building at AOC 9-2 was completed in early 2010. Because
gasoline is present in groundwater underlying the site, it was elected to install a sub-slab
depressurization SSD/SVE system during building construction in order to protect building
occupants. Two AS wells were also installed during construction. A pilot test and vapor
intrusion survey were conducted in early 2012 to evaluate the effectiveness of AS/SVE for
site remediation and SSD for protection of building occupants (Versar 2012). The results of
pilot testing and vapor intrusion monitoring (Versar 2013a) suggested that the existing
system is sufficient to effect site remediation.

SES-ERS-MATOC-SB-17-0022 l 4
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1.2 HYDROGEOLOGY

The unconfined upper Vashon Aquifer consists of glacial outwash deposits generally
underlain by lower permeability Vashon Till deposits. Table 1-1 lists depth to groundwater
and results of field parameter measurements. Depth to groundwater is typically 35 to 45 feet
below ground surface (bgs). The regional direction of groundwater flow in the Vashon
Aquifer across the JBLM Cantonment Area is generally to the west toward Puget Sound.
Groundwater typically flows west to southwest toward Puget Sound at AOC 9-2.
Groundwater velocity at AOC 9-2 is roughly estimated to be about 1 foot per day. There are
no known potential receptors currently located downgradient of AOC 9-2.

Detailed background information is included in the Fort Lewis Agreed Order (FLAO)
Remedial Investigation Report (Bussey 2008). In summary, seven monitoring wells
(designated as 95-A17-1, 95-A17-2, 95-Al17-3a, 95-Al17-4, 96-A17-5, 96-A17-6, and
07-A17-7) were installed prior to construction of the AS-SVE system. Those wells were
sampled in groundwater monitoring events conducted from 1995 to present. One additional
monitoring well (10-A17-8) was completed and developed on 08 October 2010.

1.3 OPERATIONS AND MONITORING -- PURPOSE AND SCOPE

Ongoing performance monitoring will evaluate the progress of the AS/SVE system in
removing VOCs from soil and groundwater, and monitor the effectiveness of the SSD
system in mitigating vapor intrusion (V1).

The objective of the AS/SVE system is to remediate groundwater to MTCA guideline
concentrations (Table 1-2). More important is protection of building occupants from VOC
intrusion by ensuring operation of the SVE blower to maintain the SSD system.

Ongoing operation and performance monitoring performed:

Maintain sub-slab depressurization for protection of building occupants from VOC
intrusion and removal of VOCs for site remediation.

Maximize number of daily AS cycles.

Monitor zones of influence (ZOI) of SVE and AS systems.

Monitor VOC concentrations in SVE exhaust.

Monitor the effectiveness of SSD and vapor mitigation system.

Monitor and maintain operation and performance of the SVE and AS systems.

Observe decreases in VOC concentrations in groundwater.

SES-ERS-MATOC-SB-17-0022 l 5
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Weekly operations and monitoring activities include:
Inspection of AS and SVE blowers for pressure, flow, temperature, and any possible
mechanical anomalies.

Measurement of SVE exhaust flow and VOC concentrations by photoionization
detector (PID).

Measurement of ambient air near SVE blower for VOC concentrations by PID.

Drain SVE knockout drum as necessary.
The primary operations and monitoring activity to be performed on a quarterly schedule:

Download data from continuous water level monitoring probes installed in five
groundwater monitoring wells at AOC 9-2. The data will be downloaded and
analyzed to assess groundwater mounding effect induced by regular operation of the
AS blower.

The primary operation and monitoring activities to be performed on a semi-annual schedule:

Measure soil vapor probe pressures.

Sample groundwater monitoring wells at AOC 9-2. Groundwater samples will be
submitted to the laboratory for analysis for TPH-G and BTEX.

The primary operation and monitoring activity to be performed on an annual schedule:

Collect indoor and ambient background air samples to assess the possibility of soil
vapor intrusion into the Credit Union.

Confirmation sampling will be conducted once the results of performance monitoring
indicates that MTCA groundwater cleanup standards have been met. Contingency
technologies for expanding the existing system and/or stimulating in situ bioremediation
may be recommended if monitoring indicates that AS/SVE operation has not removed
VOC:s to satisfy MTCA cleanup standards.

SES-ERS-MATOC-SB-17-0022 l 6
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2 SYSTEM DESCRIPTION

The remedial system consists of an SVE system supplemented by an AS system. In addition,
a vapor barrier underlies the building slab. The SVE blower maintains a negative pressure
under the vapor barrier and beyond the building into the parking lot. The combination vapor
barrier and SVE comprise the SSD system. The AS system consists of a blower supplying
two AS wells installed to strip VOCs from groundwater for extraction by the SVE blower.
Figure 2-1 shows the layout of the SVE system.

2.1 VAPOR BARRIER

A polyolefin vapor barrier was installed under the entire slab during building construction.
Figure 2-1, Detail 3 illustrates the building footing, vapor barrier (membrane), and
underlying fill layer. Two layers of 15 mil (15/1000 of an inch) Stego Wrap, polyolefin
vapor barrier were installed under the concrete floor of the building. All vapor barrier
penetrations were sealed with tape. A concrete slab was poured over the vapor barrier. All
slab penetrations and seams were sealed with self-leveling caulk. A series of smoke tests
were performed before and after slab installation to ensure the integrity of the vapor barrier.
The contractor sealed any leaks in seams and floor penetrations detected during each smoke
testing event. Smoke testing and repair were repeated until no smoke leaks were observed.
The combination of the sub-slab vapor barrier and sealed slab penetrations provides passive
protection against fuel vapors entering the building. Vapor sampling ports penetrate the
building footings at five points to allow for measurement of vacuum pressure and sub-slab
air quality. Figure 2-1, Detail 3, illustrates the building footing, slab and sub-slab monitoring
port.

2.2 SOIL VAPOR EXTRACTION/ SUB-SLAB DEPRESSURIZATION SYSTEM

The SVE/SSD system is designed with a three-tiered system for protection of occupants of
the Credit Union building:

A vapor barrier under the building slab.
A positive pressure maintained inside by the building HVAC system.

A negative sub-slab pressure maintained by the SVE blower.

Gasoline vapors are drawn into 4-inch schedule 40, perforated PVC pipe installed in two
sets of lateral trenches under the slab of the new building. Trenches are installed to a depth

SES-ERS-MATOC-SB-17-0022 2 1
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of about 7 feet below the concrete floor slab (Figure 2-1, Detail 2). The laterals are installed
about 10 feet inside the edges of the building.

A manifold on the SVE blower suction line divides the vapor extraction laterals into north
and south zones as shown in Figure 2-1. Extraction lines are equipped with pressure gauges
and control valves at the suction side of the blower to allow for control of the vacuum
pressure in each zone (Figure 2-2). Taps for flow elements are installed at each AS well
head to measure flow (Figure 2-1, Detail 1).

The north zone is located nearest the source area and is expected to extract more VOCs.
Although the lithology appears to be fairly uniform across the site, some variation in air
extraction is expected between zones. Air flow and vacuum pressure can be measured for
each SVE zone. Bulk soil gas VOC concentrations are measured at the SVE blower exhaust
port.

The SVE system consists of a GAST R6P-350A blower housed in a small shack on a
concrete pad located near the southwest corner of the site adjacent to the stormwater pond.
The blower is equipped with a knock-out drum to collect condensed water vapors.

The SVE system maintains a negative pressure under the slab and vapor barrier. In addition,
the building HVAC system is designed to maintain a positive pressure in the building
interior. By maintaining this pressure differential over the slab and sub-slab system, soil
vapors will be drawn into the underlying extraction laterals, and away from the membrane.

Approximately 95% of the building site is covered with either asphalt or concrete. The
capped site minimizes infiltration of surface air, maximizing the effectiveness of the SVE
system. In addition, planting areas along the building foundation are planted with grass
rather than less dense shrubbery. These barriers provide an upper boundary for the SVE
operation. Because most of the site is covered with asphalt or concrete, the ZOl is expected
to extend under and beyond the footprint of the Credit Union and well beyond the area of
contamination. This large ZOlI is important, because soil vapor data indicate that VOCs are
present west of the building.

2.3 AIR SPARGE SYSTEM

Figure 2-1 shows the site plan including the AS system layout. Figure 2-3 shows details of
the AS blower arrangement. The AS system consists of a rotary vane blower, piping, and
two vertical AS wells.

SES-ERS-MATOC-SB-17-0022 2 2
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The AS blower is a GAST Model 6066 compressor installed in a concrete vault located in
the planting strip at the east edge of the property. The blower supplies air to the two AS
wells. As discussed in the Draft Design Report (Versar 2009b), the AS compressor is sized
to account for the piping and fitting head loss from the injection wells. The AS compressor
discharges at over 15 pounds per square inch gauge (psig) at a minimum of 20 standard
cubic feet per minute (scfm) per well.

A manifold connects the AS blower to two AS wells (Figure 1-3, ASW-1 and ASW-2).
Flow control valves, flow measuring ports, and pressure gauges are installed at the head of
each sparge well. Valves at the AS wells can be adjusted to balance flow and pressure to
each well.

A manifold connects the air supply line to the tops of well AS-1 and well AS-2. Valves at
the tops of the wells are used to control air flow. From well AS-2, the manifold extends to a
stub-out at the east side of the building footings for connection to a potential third AS well.
Pressure indicators, flow regulating valves, and check valves are installed on the air supply
manifold in the vaults at the top of the AS wells. Taps for flow elements are installed at each
well head to measure air flow rate.

2.4 SOIL VAPOR PROBES

Eleven soil vapor probes (SVP) were installed in March 2010. SVPs were placed at 20-foot
intervals extending perpendicular to the midpoint of the north lateral as shown in Figure 1-3.
Two sets of two probes were installed at a distance of 20 feet from the northeast side of the
building, near the source and plume area. One probe was installed at the approximate bottom
depth of the extraction laterals (i.e., 7 feet). The other probe was installed at the calculated
depth of influence of the extraction laterals (VVersar 2009b). For example, 20 feet from the
building, the upper probe was set at 7 feet. The lower probe was set at about 15 feet, the
estimated maximum depth of influence at that point.

The probes were installed to depths within the calculated ZOl. The pairs of probes closest to
the building were driven to 7 and 15 feet. The more distant probes were installed to 10 feet.
The soil vapor probes were designated SVP-1a/b through SVP-8a. Table 2-1 identifies the
probes, distances from the building, and depth. Figure 1-3 shows locations of permanent
vapor monitoring and sub-slab pressure monitoring points, including:

Three vapor monitoring locations at two depths (SVP-1a/b, SVP-5a/b, and SVP-7a/b);

Five vapor monitoring locations at one depth (SVP-2a, SVP-3a, SVP-4a, SVP-63,
and SVP-8a);
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One mid-building, sub-slab monitoring point (SSD-3);
Four corner, sub-slab monitoring points (SSD-S1, SSD-S2, SSD-N1, and SSD-N2);
SVE blower suction lines from north and south zones (SVE-BS1 and SVE-BS2); and
SVE blower exhaust (11574-SVE-BE-1).

As illustrated in Figure 2-4, the ZOI slopes up and away from the extraction laterals.

Soil vapor samples may be collected from the SVPs and analyzed for TPH-G and BTEX to
evaluate the effect of the AS/SVE system. Soil gas pressures may also be measured at the
SVPs to assess the extent of influence of the AS and SVE blowers.

Table 2-1. Soil Vapor Probe Locations and Depths

Probe Affected by Perpendicular to Approximate Distance Vapor Probe

Number SVE Zone Building Wall from Wall (feet) Depth (feet)
SVP-la North West 20 7
SVP-1b North West 20 15
SVP-2a North West 40 10
SVP-3a North West 60 7
SVP-4a South West 40 10
SVP-5a North East 20 7
SVP-5b North East 20 15
SVP-6a North East 40 10
SVP-7a North North 20 7
SVP-7b North North 20 15
SVP-8a South East 40 10

2.5 GROUNDWATER MONITORING WELLS

Eight groundwater monitoring wells are installed at AOC 9-2 (see Figure 1-3). Monitoring
well construction details are provided in Table 2-2. A monitoring well (MW 10-A17-8) was
installed within the excavation limits of the former USTs within the calculated ZOI of the
eastern sparge well (AS-1).
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Table 2-2. Monitoring Well Construction Details, Fort Lewis Agreed Order Site AOC 9-2

TOC Well Screen Screen
Location  Northing Easting Elevation Depth Top Bottom Completion
ID NAD 27 NAD27 (ft AMSL) (ftbgs)  (ft bgs) (ft bgs) Date
AOC 9-2 (Formerly Building A1033, Now Building 11574)
95-Al7-1  660636.2 1477935.7 236.9 42.5 27.1 42.1 18-Aug-95
95-Al7-2  660603.4 1477725.7 235.9 42.2 27.0 42.0 17-Aug-95
95-Al7-3a  660699.7 1477730.7 235.9 44.5 29.3 44.3 17-Aug-95
95-Al7-4  660734.1 1477793.9 236.8 42.5 26.6 42.0 18-Aug-95
96-Al7-5  660832.5 1477581.5 233.9 45.0 44.8 29.8 22-Jan-96
96-Al7-6  660896.0 1477694.5 235.1 45.0 44.8 29.8 22-Jan-96
07-Al7-7 660693 1477589 233.2 37 22 37 21-Jun-07
10-A17-8 660665 1477794 235.8 39 29 39 8-Oct-10

Notes:

AOC 9-2 monitoring wells were re-surveyed in December 2011.
TOC - Top of casing

ft AMSL — Feet above mean sea level

ft bgs — Feet below ground surface

- — Not applicable, no data

Recent groundwater contour maps (Figures 2-5 and 2-6) indicate the highest concentrations
of VOCs in the area of the suspected UST leakage, near the north end of the Credit Union
building. The maps indicate a relatively flat groundwater gradient. Seasonal variations in the
direction of groundwater were observed, with flow generally toward the south and
southwest. Future groundwater monitoring events should consider the automatic timer
settings for air sparging. Monitoring wells near the AS wells will experience a rise to
mounded level and return to static level within about 90 minutes of a sparge event.
Mounding effects are observed almost immediately at monitoring wells 95-A17-2, 95-A17-
3a, and 95-A17-4. The mounding effect at monitoring wells may not be observed at
monitoring wells at or beyond the site perimeter. When operating at a 30 minute AS cycle,
mounding effects are negligible at perimeter wells MW 96-A17-5 and 07-A17-7. Results of
groundwater monitoring should be correlated with data downloaded from the Leveloggers.
Increases in VOC concentrations at groundwater monitoring wells, particularly those not
near the AS wells, may suggest plume mobilization. In that case, changes in AS operation
should be considered, as discussed in Section 4.1.2.
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3 PROJECT ORGANIZATION AND RESPONSIBILITIES

The project team consists of an Operation, Maintenance, and Reporting Team; project and
program managers from the US Army Corps of Engineers (USACE) and US Army
Environmental Command (USAEC); the JBLM Installation Restoration Program (IRP)
Program Manager; and personnel from Sealaska Environmental Services LLC (Sealaska),
Ecology, Credit Union, and the contracted laboratories. Table 3-1 shows anticipated roles
and responsibilities for this project.

3.1 PLANNING AND COORDINATION

Before conducting each AS/SVE system vapor sampling event, the Sealaska will ensure that
applicable delivery orders with the contracted laboratory (currently ARS in Kelso,
Washington) are established, and will notify the Credit Union point-of-contact of upcoming
monitoring events.
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Table 3-1.

for AS/SVE and SSD Systems

Final
February 3, 2017

Project Team Roles and Responsibilities for Ongoing Performance Monitoring

Project Role

Name, Company
Phone Number, Email

Responsibilities

USACE Project
Manager

USACE
Technical Lead

JBLM IRP
Program
Manager

Project Manager

System
Operation &
Maintenance
Manager
Field
Professional

Analytical
Laboratory — air
and soil vapor
samples
Regulatory
Review

Credit Union
Branch Manager
Credit Union
Facilities
Engineer

Ember Korver

206-764-3479
ember.e.korver@usace.army.mil
Jayson Osbourne

206-369-2615
jayson.b.osborne@usace.army.mil
Meseret Ghebresllassie
253-477-3742
meseret.c.ghebresllassie.civ@mail.mil
Scott Elkind

Sealaska

360-626-3991
scott.elkind@sealaska.com

Bob Thomas

Sealaska

253-930-2768
bob.thomas@sealaska.com

Tom Malamakal

Sealaska

425-623-2951

tom.malamakal @sealaska.com
Kelly Buettner

Eurofins-Air Toxics, Ltd.
916-985-1000
kbuettner@airtoxics.com
Charles Hoffman

Ecology

360-407-6344
chof461@ecy.wa.gov

Claire Mancilla

253-912-3228; cmancilla@youracu.org
Paul Winchell

253-912-3223
pwinchell@youracu.org

Project management

Technical support, document
review

Program management,
Document review

Communication and
coordination with project
team, JBLM and USACE
managers, and Ecology
Communication and
coordination with project
team. Preparation of planning
documentation and reports
Coordination and completion
of fieldwork. Preparation of
planning documentation and
reports.

Analysis of air samples

Review planning and
reporting documents

Current Branch Manager

Facilities Engineer
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4 OPERATION, MAINTENANCE AND MONITORING

4.1 SYSTEM OPERATION
The 1A Work Plan (Versar 2013b) specifies the following operations based on the results of
pilot testing:
Adjust and balance pressure and flows to SVE zones and AS wells at settings
defined in Pilot Test and Startup Report (Versar 2013a).
Maintain continuous operation of the SVE blower until the site is remediated.

Operate the AS blower in pulsed mode with an inter-sparge period of at least one
hour.

o0 Monitor wells downgradient of AS wells for mounding effect.

o0 Increase AS frequency if no indication that selected AS cycle is increasing
groundwater gradient or mobilizing gasoline plume.

Maintenance will focus on the following system elements:

Maintain integrity of SVE suction lines and blower.
Empty SVE knockout drum of water (check at least once weekly).
Maintain integrity of AS blower lines and AS well heads and blower.

Empty AS blower knockout bottle of water.

The SVE blower knockout drum collects about one-half to a full drum of water per week
during the rainy season. The water is collected by the extraction laterals under the building.
The extraction laterals are greater than 15 feet above groundwater. The water in the
knockout drum is presumed to be rain water that is drawn from the planting beds and under
the building slab by the low suction from the SVE blower. Sampling and analysis of the
water indicated non-detect for TPH-G and BTEX. However, the knockout water will be
transported for treatment at one of the JBLM air stripper systems.

4.1.1 System Startup and Shutdown

The AS and SVE blowers operate independently. In addition to removal of VOCs, the SVE
blower is critical to maintenance of the SSD system for protection of building occupants.
The SVE blower should only be turned-off for brief maintenance or after confirmation
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sampling demonstrates that remedial action objectives have been met. Procedures for startup
and shutdown of the AS and SVE blowers are outlined in the following sections.

4.1.1.1 AS Blower Startup

The AS blower is located in a subsurface concrete vault on the east side of the Credit Union
building (see Figure 1-3). The AS blower should only be operated when the SVE blower is
operating. The AS blower may be operated in automatic or manual modes. Below is the
sequence for AS blower startup:

1. Perform safety checks before entering the blower vault:

a. Complete Confined Space Entry Checklist (Appendix C: Field Forms). The
AS vault is a non-permit confined space provided that air monitoring is
performed prior to entry and results indicate safe conditions.

b. Inspect AS blower vault. Survey air in vault with PID and 4-gas meter. Enter
the vault only if VOCs are not present and oxygen, lower explosive limit and
other gases are at safe conditions as defined in the Site Safety and Health
Plan (SSHP) included in the Project Management Plan (Sealaska 2016b).

c. Confirm if the AS blower is operating. Hearing protection is required in the
vault and within 10 feet in area around vault lid when the AS blower is
operating.

2. Verify that valve at blower discharge is 100% open. Check pressure gauge
downstream of the blower discharge valve. The AS blower typically discharges at 14
to 16 psig. If the blower discharge pressure is higher than 18 psig, check positions of
downstream AS valves. Discharge pressures over 20 psig probably indicate a
downstream obstruction and need for investigation and repair.

3. Verify that valves at AS well heads are open to the desired position. AS well head
valves have remained in full open position since system construction. However,
changes in valve position may be performed to direct more sparged air to a particular
well.

4. The motor starter panel powers the blower through a timer panel. Select “Auto” or
“Hand” mode on the blower timer. The blower will operate with the motor starter
panel “On” and the timer in “Hand” mode. Verify blower operation in “Hand” mode
before relying on the timer. If necessary, reset blower timer to correct day and time.
Program the blower timer for desired time, frequency and duration of air sparging.
The existing blower timer allows for four on-off cycles per 24-hour period. After
programming AS cycle time, enter “Run” or “Hand” for the desired operation.
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5. Return during a scheduled sparge event to verify timer operation.
6. Check blower discharge line and AS well head pressures during operation.

7. During weekly inspections, check AS line and sparge well heads for signs of
corrosion or air leaks.

4.1.1.2 AS Blower Shutdown

Follow safety procedures outlined in Section 4.1.1.1. The AS blower may be turned off at
the timer by switching from “Run” to “Off.” The timer and blower may be completely
disabled by switching off the motor starter panel in the AS blower vault.

In the event of an emergency the AS compressor may be turned off at the motor starter
panel. Complete power to the AS compressor can be disabled at the breaker in the electrical
panel in the Credit Union Mechanical room.

4.1.1.3 SVE Blower Startup

The SVE blower is located in the shed at the northwest corner of the Credit Union parking
lot (see Figure 1-3). The SVE blower is not equipped with a timer because it must remain in
continuous operation to removed subsurface VOCs and protect building occupants from
possible intrusion of petroleum hydrocarbons.

Hearing protection is required in the SVE blower shed. Low concentration VOCs (generally
less than 30 parts per billion-volume) are discharged from the SVE exhaust line. Operators
should minimize exposure to VOC exhaust, for instance only the few seconds required for
flow and PID readings.

The SVE blower is started with the motor starter panel switch in the “On” position.

SVE Suction Line Valves: Verify that the SVE suction line valves are sufficiently
open to allow air flow. During blower operation, the SVE suction line valves are
typically in the 75% open (south SVE zone) and 100% open (north SVE zone). With
these valve settings, suction pressures typically range from about 3.0 in H20 vacuum
to 10 in H20 vacuum.

4.1.1.4 Ongoing Inspection

Inspect SVE suction lines for air leaks (hissing), cracks or other damage. If gauges on
suction lines indicate vacuum pressures significantly different than historical values
(normally between 3 and 9 psig), investigate the following possible causes:
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Positions of SVE valves may have been changed;
Gauge may have failed; or

SVE line is damaged by possible blockage or leak.

4.1.2 SVE Blower Shutdown

The SVE blower should only be turned-off for brief maintenance or in the event that
confirmation sampling indicates that remedial action objectives are satisfied. Turn off the
SVE blower by lowering the motor starter panel switch to “Off.” If the SVE blower will be
off for an extended period, verify that the knockout drum is emptied of water.

In the event of an emergency the SVE Blower may be turned off at the motor starter panel.
Complete power to the SVE blower shed can be disabled at the breaker in the electrical
panel in the Credit Union Mechanical room.

4.1.3 Coordination of Air Sparge and Soil Vapor Extraction Systems

The SVE blower will be operated at settings defined in the system pilot test (valve SVE-
BS-1 at 75% open, and valve SVE-BS-2 at 100% open). Valves on the AS blower lines have
been set to 100% open but may be adjusted to balance pressures at the heads of each AS
well. The SVE blower will be operated continuously in order to extract VOCs and minimize
the risk of vapor intrusion to the Credit Union building.

4.1.4 Pulsed Operation of AS Blower

Pulsing of the AS blower results in a rise and fall of groundwater levels within the treatment
zone. Constant operation of the AS blower will mound groundwater, creating a steeper
gradient with the possibility of further mobilizing the affected groundwater. Pulsed
operation of the AS blower with a cycle time that ends shortly after reaching the peak
mounded groundwater level will minimize the effect on local groundwater gradient. The
pilot test determined that groundwater was lifted to maximum height within 60 minutes of
startup of the AS blower. Groundwater returned to the pre-sparge depth within 35 minutes
after the blower was turned off. The SVE system collects VOCs during operation of the AS
blower and continues removal for several hours after start of the AS blower.

The optimum number of AS pulses was defined based on changes in water levels at the site.
Groundwater level fluctuations are monitored to determine the mounding effect of air sparging.
The earliest effects of mounding with air sparging is observed at wells MW 95-A17-3a and MW
10-A17-8, nearest the AS wells. Changes in depth to water (DTW) are continuously measured
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at monitoring wells: 95-A17-2, 95-A17-3a, 95-A17-4, 96-A17-5, and 07-A17-7. Those five
monitoring wells are configured with Solinst Levelogger DTW probes (Appendix B) equipped
with data loggers for continuous monitoring. Groundwater levels are also monitored by manual
DTW probes during semi-annual monitoring events. A sparge duration and frequency of one
hour per day, initiated in July 2014, resulted in a slight mounding effect at the most distant
monitoring wells, 96-A17-5 and 07-A17-7. In October 2014, the sparge duration was decreased
30 minutes and the pulse frequency increased to four cycles per day. Negligible mounding
effects at the distant monitoring wells were observed during four, 30 minute AS pulses per day.
The existing timer on the AS blower allows for only four on-off cycles per day. The AS pulse
regimen of four, 30 minute cycles remains in effect as of the date of this document.

The following actions will be implemented for operation and monitoring of the AS/SVE system:

Operate the SVE blower continuously to maintain constant negative sub-slab
pressure and extract VOCs removed by air sparging.

Ensure that when the AS blower is operating, MW 10-A17-8 is capped to prevent
vapors from venting directly to the atmosphere.

Maintain the existing AS pulse regimen. Allow an inter-sparge period of at least

1 hour to allow groundwater levels to stabilize (i.e., a 2-hour sparge--inter-sparge
cycle). Increase AS pulse frequency to as many cycles per day as possible, if system
remains effective as described below.

The following procedure is recommended if changes in AS pulse duration and frequency are
desired:

Use Levelogger data loggers to continuously monitor groundwater levels at
monitoring wells: 95-A17-2, 95-A17-3a, 95-A17-4, 96-A17-5, and 07-Al7-7 to
assess the effect of AS pulsing. Allow at least 14 days of operation after each change
in AS duration, frequency of operation, and/or AS well valve positions in order to
observe possible cycles in AS mounding.

Begin with valves at AS well heads open 100%. If no changes in groundwater levels are
observed at MWs near the site perimeter (MW 96-A17-5 or MW 07-A17-7), then increase
pulse frequency. Increase pulse frequencies if no effect on perimeter monitoring wells is
observed in Levelogger data. Maintain an inter-sparge period of at least two hours.

If arise in downgradient DTW is observed, reduce the duration of the sparge cycle.
Allow operation at the reduced duration for at least 14 days. Retrieve Leveloggers
and download water level data. Reduce the duration of the AS cycle. Again, retrieve
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water level data and determine if there is a downgradient mounding effect.

If increases in DTW at site perimeter wells continue to be correlated to AS operation
even with reduced sparge cycles, then close AS well head valves to 75% open. With
each adjustment in sparge duration, valve position or sparge frequency, retrieve and
analyze Levelogger data to assess the extent of downgradient groundwater mounding.

If a rise in downgradient DTW is observed, reduce the duration of the AS cycle.
Continue to reduce the duration of the AS cycle until no rise in groundwater at
perimeter wells is observed. If a downgradient mounding effect cannot be eliminated
with reduction in sparge duration, reduce the AS valve positions to 50%. (Consult
blower curve. Do not exceed maximum blower pressure)

4.2 SYSTEM INSPECTION AND MAINTENANCE

Routine maintenance will be conducted on the AS/SVE system during weekly and monthly
inspections. Table 4-1 outlines weekly, monthly, quarterly, semi-annual, and annual system
inspection activities.

Blank log sheets for the AS/SVE system are included in Appendix C. Field personnel will
begin each site visit by recording the date, time, and purpose of visit in the Daily Site Log
stored in the SVE building. All observations, sampling, and maintenance will be recorded in
inspection log sheets and stored in the project trailer. Log sheets and field notes will be
scanned, uploaded, and stored in a project-specific folder on the Sealaska network.

System inspection and maintenance are performed to ensure integrity of the vapor mitigation
system, pressurized AS system, and vacuum SVE system. Two blowers and associated
equipment require routine inspection for mechanical integrity. The system has pressurized
pipe and components on the AS side and components under low vacuum on the SVE side.
Basic maintenance includes checking and sealing air leaks, and removing water from
monitoring ports and knockout containers. Monitoring is performed to ensure that negative
pressure is maintained under the building to remove VOCs and protect building occupants.
VOC concentrations are measured at the SVE blower exhaust and in ambient air in and
around the building. Condition of SVE suction lines and AS pressure lines are routinely
monitored. SVPs in the parking lot surrounding the Credit Union building allow for
assessment of extent of influence of the AS/SVE system.
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Table 4-1. Inspection, Monitoring, Maintenance Activities, and Frequencies for the
AS/SVE/SSD System

Weekly Monitoring, Inspection, and Maintenance Activities
Weekly monitoring, maintenance, and inspection tasks include:
SVE System:
Note any unusual noises in blowers.
Note any possible leakages from SVE vacuum pipe and fittings.
Note any visual oil leaks around the blower.
Check temperature of SVE blower suction and SVE exhaust lines.
Measure pressure, vacuum, and air flow velocity on the SVE suction lines.
Record SVE exhaust temperature for each blower.
Compare SVE flow, vacuum, and temperature to historical readings. Note any significant
differences and troubleshoot possible problem.
Note any possible air leaks from AS blower pipe and fittings.
Measure AS blower discharge temperature with infrared thermometer. Compare with
temperature gauge.
Compare AS pressures and temperatures to historical readings. Note any significant
differences and troubleshoot possible problem.
Check water level in knock out drum, record water level and drain if necessary.
Record pressure readings at AS well heads. Remove standing water around each well head.
Check temperature of AS blower discharge line.
Check temperatures of AS well heads.
Use PID to monitor SVE blower exhaust.
Check condition of various safety signs and reattach or replace if necessary.

Monthly Monitoring, Inspection, and Maintenance Activities
Monthly monitoring, maintenance, and inspection includes all weekly tasks listed and:
Sub-slab depressurization (SSD) Ports:
Clear water from SSD ports as necessary.
Measure vacuum pressures at five building foundation monitoring points (SSD) ports.
Measure suction pressures for each SSD extraction zone.
Compare SSD differential pressure to historical readings. Note any significant differences
and troubleshoot possible problem.
Tighten fittings at AS well heads and AS injection lines if necessary.
Check blower shafts for alignment. Repair if necessary.
Check operating temperatures and pressures and compare to blower specifications.
Check condensate bottle and air filter on intake to AS compressor. Empty bottle and clean
filter if necessary.

Quarterly Monitoring, Inspection, and Maintenance Activities

Quarterly monitoring, maintenance, and inspection includes all tasks listed above and:
SVE exhaust — four Tedlar bag samples collected at equally-spaced intervals for 8 hours
during maximum daily AS blower cycles.
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Table 4-1. Inspection, Monitoring, Maintenance Activities, and Frequencies for the
AS/SVE/SSD System (continued)

Semi-Annual Monitoring, Inspection, and Maintenance Activities

Semi-Annual monitoring, maintenance, and inspection includes all tasks listed above and:
Vacuum pressures at parking lot soil vapor probes (with and without AS blower
operating).
Groundwater quality monitoring.
Groundwater level measurements.

Annual Monitoring, Inspection, and Maintenance Activities

Annual monitoring, maintenance, and inspection includes all tasks listed above and:
Vapor Intrusion Monitoring (interior and ambient air samples by Summa canister).
SVP screening by PID or Flame lonization Detector (FID) and samples by Tedlar bag.

4.3 PERFORMANCE MONITORING
Performance monitoring will involve sampling to observe trends in groundwater and soil
vapor conditions, SVE and SSD performance, measurement of blower ZOls, and abilities of
the blowers to strip and remove VOCs. Performance monitoring will focus on verification of:
Negative sub-slab pressure maintained by the SVE system;
Removal of VOCs to improve soil vapor quality;
Balance of air flow between SVE zones; and
Air flow to AS wells.

In addition, annual vapor intrusion monitoring will assess the effectiveness of the SVE and
SSD systems in mitigating VI from the underlying gasoline plume (see Section 4.4).

Table 4-2 outlines the various media, monitoring parameters, and equipment to be employed
in monitoring. Table 4-3 outlines parameters and frequency of ongoing performance
monitoring for the AS/SVE/SSD systems.

Other documents related to performing sampling and monitoring at the North Fort Credit
Union AS/SVE system include the project SSHP, Sampling and Analysis Plan (SAP) for VI
Monitoring (Versar 2013b), and the SAP for groundwater monitoring (Versar 2014).

4.3.1 AS/SVE/SSD System

Monitoring of the AS/SVE/SSD system performance will focus on the mechanical systems,
parking lot soil vapor probes and sub-slab soil gas pressures. The effectiveness of the SSD
system in mitigating VI will be assessed by measuring the pressure differentials across the
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building floor slab. Negative pressure differentials are expected during SVE operation.
Vacuum pressure will be measured at the five sub-slab monitoring ports to determine
differential pressure between the sub-slab and building interior and sub-slab and ambient
outside air. Sub-slab pressure differentials will be monitored weekly throughout the
performance monitoring phase.

Table 4-2. Media, Monitoring Parameters, and Equipment

Equipment and/or

Medium Monitoring Parameters Method Monitoring Points
Groundwater DTW DTW probe Monitoring wells:
pH, specific Levelogger 95-Al17-2, 95-A17-1;
conductivity, Horiba U-22 or similar 95-Al7-3a, 95-Al7-4, 10-
temperature, meter Al7-8
turbidity, DO Bladder or submersible
TPH-G (NWTPH- pump
Gx) and BTEX Disposable bailer
(EPA Method
8260C)
Soil Vapor Low vacuum and Magnehelic differential Soil vapor probes:
Pressure low positive pressure gauges SVP-1a/b; SVP-2a;
pressure (vacuum)¥ SVP-3a; SVP-43;
SVP-5a/b; SVP-6a;
SVP-7a/b; SVP-8a
Soil Vapor TPH-G, BTEX Peristaltic pump Soil vapor probes and
Chemistry using TO-15 (Preferred) SVE exhaust

Vapor Intrusion
and Ambient
Air Monitoring

Sub-slab
Pressure

GC/MS Full Scan
Tedlar Bag Method

Summa Method TO-
15 GC/MS Full Scan
SIM for VOC and
TPH-G

Low vacuum and
low positive
pressure

Vacuum pump (if
peristaltic pump not
available)

Tedlar bags

PID or FID for field
screening?

Summa canisters with
flow regulators
configured for an
8-hour sample

Magnehelic vacuum
gauges (Models: 2000-
OON (0.05 to 0.2 inches
water); 2000-00 (0 to
0.25 inches water);
2000-0 (0 to 0.5 inches
water)V

Building interior (lobby,
conference room, and
custodian’s closet)
Exterior: upwind and
parking area near
neighboring gas station
Sub-slab ports: SSD-N1,
SSD-N2; SSD-S1;
SSD-S2; SSD-3
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Table 4-2.

Final
February 3, 2017

Media, Monitoring Parameters, and Equipment (continued)

Medium Monitoring Parameters Equipment and/or Method Monitoring Points
Air Sparge Pressure Positive pressure Pressure gauges on blower
Blower Temperature gauges discharge and sparge lines
Flow Temperature gauges Temperature gauge on
Infrared Temperature blower discharge line
GunY
Blower curve for flow
Extracted Soil Flow Testo Compact Mini- All monitoring at suction
Vapor Pressure Vane Anemometer risers from north and
TPH-G, BTEX Vacuum gauge south extraction lines to
Laboratory analyses (Magnehelic brand)Y blower and blower
PID (RAE Systems exhaust
Portable ppb VOC
monitor) or FIDY
Indoor Air TPH-G, BTEX Summa canisters, Interior Rooms (lobby,
Laboratory analyses Method TO-15 for custodian’s closet,
TPH-G and BTEX conference room)
PID or FID for field
screening?
Ambient Air TPH-G, BTEX Summa canisters, HVAC intake
Laboratory analyses Method TO-15 for West Edge of Property
TPH-G and BTEX Property Boundary at Gas
PID or FID for field Station
screening?
Notes:

Y See Appendix B for monitoring equipment information.
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Table 4-3. Parameters and Frequency of Monitoring for AS/SVE and SSD Systems

Operating Condition

Parameter and Location

Frequency of Monitoring

Performance Monitoring

SVE blower suction pressures for each extraction
zone

Groundwater Quality Monitoring

(MW: 95-A17-2, 95-A17-1; 95-A17-3a, 95-A17-
4, 10-A17-8)

Groundwater Level Measurements

Weekly

Semi-annually

Concurrent with groundwater quality monitoring and
data-logging DTW measurements

Pressure differentials at building foundation Monthly
monitoring points

Soil vapor monitoring at soil vapor probes Annually
Pressure differentials at soil vapor probes Semi-annually
Vapor intrusion and ambient air monitoring Annually

SVE Exhaust
Flow
Temperature
Pressure
VOCs by PID or FID
VOCs by Tedlar bag

Weekly: Flow, temperature, pressure and PID/FID
monitoring

Quarterly: Four Tedlar bag samples collected at equally
spaced intervals for 8 hours during maximum daily AS
blower cycles

Safety Monitoring To Verify Vapor
Extraction/ Capture System
Performance

PID or FID monitoring of ambient air near SVE
blower building

Indoor air quality monitoring with PID or FID
Indoor air quality sampling with Summa canisters
for laboratory characterization

Quarterly: PID/FID monitoring of ambient air around SVE
blower building

In the event of loss of SSD vacuum pressure

In the event of loss of SSD vacuum pressure, elevated PID
readings for interior air or other evidence of possible vapor
intrusion into building
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Table 4-3.  Parameters and Frequency of Monitoring for AS/SVE and SSD Systems (continued)

Operating Condition Parameter and Location Frequency of Monitoring
Confirmation Monitoring (performed  SVE Exhaust Restart blower and monitor weekly for one month
after satisfying Criteria for System Flow after Shutdown Criteria are satisfied
Shutdown). Temperature
Pressure

VOCs by PID or FID

SVE Exhaust
Soil Vapor by Tedlar bag for TPH-G, BTEX Fourth week of monitoring after Shutdown Criteria are
satisfied
Four Tedlar bags collected at two hour intervals for 8 hours
at maximum AS frequency
Soil Vapor Probes
Soil Vapor by Tedlar bag for TPH-G, BTEX After monitoring by PID/FID indicates no VOCs
One Tedlar bag sample from each SVP during maximum AS
blower operation (11 total Tedlar bag Samples)
Groundwater Quality Monitoring One time after Shutdown Criteria Satisfied
(MWs: 95-A17-2, 95-A17-1; 95-Al17-3a, 95-
Al17-4, and 10-A17-8)

Groundwater Level Measurements Concurrent with groundwater quality monitoring
Post-Shutdown Monitoring Groundwater Quality Monitoring Quarterly for five quarters. Discontinue if water
Groundwater Level Measurements quality remains below MTCA cleanup levels for five

consecutive guarters

Notes:

BTEX — Benzene, toluene, ethylbenzene and xylenes

FID — Flame lonization Detector

PID - Photoionization Detector

SSD - Sub-slab depressurization

SVP - Soil vapor probe

TO-15 - Laboratory analysis for gasoline and BTEX in air samples
TPH-G — Gasoline-range total petroleum hydrocarbons
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4.3.2 Air Flow and Temperature at AS Wells and from SVE Zones

Flow monitoring ports are installed in the supply lines to the AS wells and in the suction lines
of the SVE blower. Saddle taps are installed for flow monitoring in order to minimize the flow
distortion that may result from a tee or other pipe fitting. A portable vane anemometer will be
used to measure flow and temperature of air flowing through each SVE suction line. The vane
anemometer probe must be inserted through the pipe tap to position the propeller in the center
of the pipe and in-line with the direction of air flow. Gauges installed on each SVE zone
indicate suction pressures. Valves on each SVE line allow for flow adjustment.

Because the vane anemometer is not suited for the higher pressures of the AS lines, pressure
and temperatures may be measured and used to estimate air flows using the AS blower
curve. Gauges installed at the blower discharge and on each AS well head indicate air
pressures. A portable infrared temperature gun will be used to read line temperatures. Valves
on each AS well head allow for flow adjustment.

4.3.3 Vacuum Pressure Monitoring

Magnehelic gauges, configured for differential pressure readings, will be connected to the
various vacuum monitoring points. The gauges will be available to accommodate the range of
vacuum pressures at the site. A pressure range from 0 to 10 inches of water may be observed in
the extraction laterals. The smallest differential pressures will be observed at the outermost
parking lot SVPs. A gauge with a range as low as 0.005 inches of water vacuum will be available
for SVP readings. In the event that changes in operating conditions occur during SVP
monitoring, the system will be allowed to reach steady state. Upon blower startup, steady state is
recognized at vapor monitoring points by an immediate decrease from ambient pressure followed
by stabilization at some negative pressure. Pressure readings will be monitored for each
operating condition until the stable condition is achieved.

Vacuum pressures will be routinely measured at the SVE blower suction lines from north
and south zones (SVE-BS1 and SVE-BS2);

Differential pressures will be routinely measured at the following monitoring points:

One mid-slab, sub-slab monitoring point (SSD-3);
Four corner, sub-slab monitoring points (SSD-S1, SSD-S2, SSD-N1, and SSD-N2);
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Three SVP monitoring locations at two depths (SVP-1a/b, SVP-5a/b, and SVP-7a/b);
and

Five SVP monitoring locations at one depth (SVP-2a, SVP-3a, SVP-4a, SVP-6a, and
SVP-8a).

4.3.3.1 Pressure at Soil Vapor Probes

The pilot test demonstrated that the horizontal ZOI exerted by the SVE blower extends from
the two extraction laterals under the building to the outermost SVPs. ZOl is defined by
measurement of pressure differentials at SVPs.

Eleven soil vapor probes are installed at the site. Three locations consist of two probes,
installed to different depths. The combination of radial and vertical probe placement will
allow for three-dimensional assessment of SVE ZOl.

Figure 1-3 shows the locations of SVPs. Appendix B contains catalog cuts for the types of
Magnehelic and digital pressure gauges that will be employed in monitoring pressures in
sub-slab ports and soil vapor probes. Monitoring well MW 10-A17-8 will be plugged for the
AS ZOI evaluation because that well may vent soil vapor during and shortly after operation
of the AS blower.

A portable Magnehelic gauge, configured for differential pressure reading, will be connected
to the SVPs to measure soil vapor pressure. Soil vapor pressures will be monitored to verify
the extent of the estimated ZOl. Monuments and SVP valves will be purged of surface water
as necessary. Teflon tubing will be used to connect a Magnehelic gauge to the SVP barb. The
gauge will be positioned to zero inches of water and the valve reopened. Differential pressures
for each SVP will be recorded in field logs. Soil vapor pressures will be plotted on a site map.

4.3.3.2 Building and Sub-Slab Pressure Gradient

Passive and active systems impede intrusion of soil vapors into the Credit Union building.
The sub-slab vapor barrier is designed to prevent migration of soil gases into the building.
Mechanical systems (blowers) will induce a pressure gradient to further protect against soil
vapor intrusion. The HVAC system maintains a positive pressure in the Credit Union
building. Suction from the SVE blower through the extraction laterals maintains a negative
pressure under the building slab and parking lot. Building interior pressures will be slightly
above atmospheric pressure. A differential pressure gauge will be used to measure the
pressure gradient between the building interior and sub-slab. The interior to sub-slab
pressure gradient will be measured at the interior monitoring point. Interior and sub-slab
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pressures will be compared to atmospheric (barometric) pressure measurements. Differential
pressure readings at exterior sub-slab monitoring points (SSD-3, SSD-S1, SSD-S2, SSD-N1,
and SSD-N2) will measure the difference between atmospheric and sub-slab conditions.
Sub-slab differential pressures on the order of 0.010 to 0.05 inch of water are expected.

4.3.4 Soil Vapor Monitoring

The effect of air sparging on soil vapor concentrations will be observed at the SVE exhaust and
SVPs. Weekly monitoring of SVE exhaust will be conducted using a PID. Performance
monitoring will also include semi-annual pressure monitoring of SVPs. Soil vapor samples will be
collected annually from the eleven SVPs during normal operation of the AS and SVE systems.

4.3.4.1 Vapor Monitoring -- SVE Exhaust

Vapor samples will be collected to analyze long-term system performance and to verify the
system is compliant with the Puget Sound Clean Air Agency’s (PSCAA) total maximum
allowable emission standard of 15 pounds of benzene per year and 50,000 pounds of total
VOCs per year. During the pilot test, peak VOC concentrations were observed 12 to 14
hours after sparging. It is believed that peak VOC concentrations are now appearing much
earlier after operation of the AS blower. Increased sparge frequency is likely to equalize
SVE exhaust concentrations through the day. Bulk daily SVE exhaust concentrations will
decrease with ongoing AS/SVE operation. Weekly monitoring of SVE exhaust is typically
performed by PID. SVE blower exhaust will be monitored by PID. Procedures for SVE
exhaust monitoring are outlined in Section 5.3.2, Sampling and Analysis Plan. Table 4-3
outlines sampling parameters and frequencies. Sample times may be adjusted based on field
observations and results of earlier sampling events as performance monitoring progresses.

4.3.4.2 Vapor Monitoring — Soil Vapor Probes
SVP pressures will be measured semi-annually. Differential pressure (between subsurface
and ambient) will be measured by Magnehelic gauge at each SVP location.

Soil gas samples will be collected from the eleven SVPs during Confirmation Monitoring.
Procedures for sampling SVPs are outlined in Section 5.3.1, Sampling and Analysis Plan.

44 VAPOR INTRUSION MONITORING

VI monitoring will be performed annually per the VI SAP (KTA 2011) and under similar
conditions and locations as those employed in the 2012 and 2015 VI monitoring events (Versar
2013a, Sealaska 2016a). VI monitoring consists of employing Summa canisters (spherical
stainless steel vessels under vacuum), at strategic locations inside and outside the Credit Union.
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The Credit Union point of contact, JBLM Fire Department, and JBLM Police will be notified
prior to the VI monitoring event. All vapor intrusion monitoring will be performed with the AS
blower operating at the optimum inter-sparge cycle frequency defined in an earlier phase. VI
monitoring is outlined in Section 5.3.6, Sampling and Analysis Plan.
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5 SAMPLING AND ANALYSIS PLAN

The SAP describes procedures for conducting AS/SVE system vapor sampling and other air
sampling at the site. Groundwater monitoring is also conducted at the Credit Union.
Protocols for completing groundwater monitoring are presented Fort Lewis Agreed Order
Groundwater Monitoring Plan (Sealaska 2014). However, Section 5.2 includes a brief
discussion of the groundwater sampling to be conducted at the site.

Vapor samples will be collected to analyze long-term system performance and to verify the
system is compliant with the PSCAA total maximum allowable emission standard of 15
pounds of benzene per year.

Performance monitoring will be conducted according to the procedures outlined in
Section 4.3 of this manual. Table 4-3 outlines parameters and frequency of ongoing
performance monitoring for the AS/SVE/SSD systems.

5.1 PRIOR COORDINATION

Before conducting each groundwater and AS/SVE system vapor sampling event, the
Sealaska will ensure that applicable delivery orders with the contracted laboratory (Eurofins-
Air Toxics) are established and will notify the Credit Union point of contact (current Branch
Manager) about the events. JBLM IRP will also be notified prior to the start of any sampling
event.

5.2 GROUNDWATER MONITORING

Although not covered in this O&M manual, the following is a brief discussion of the
groundwater sampling to be conducted at the site. Groundwater samples will be collected
and analyzed to monitor the effectiveness of the AS/SVE system at mitigating volatile
constituents in the saturated zone. Monitoring well locations, and 2015 water table and TPH-
G concentration contours are presented in Figures 2-5 and 2-6.

During each event, an electronic water level indicator will be used to measure the static
water level in all monitoring wells currently used in the groundwater monitoring program at
AOC 9-2. All measurements will be recorded to the nearest 0.01-foot from the top of the
PVC casing.

Five monitoring wells will be sampled (95-A17-2, 95-A17-3a, 95-Al17-4, 07-Al7-7, and 10-
A17-8) and depth to water will be measured in three additional wells (95-A17-1, 96-A17-5,
and 96-A17-6). A standard low-flow purging procedures will be to purge water prior to

SES-ERS-MATOC-SB-17-0022 5 1



Air Sparge and Soil Vapor Extraction System, O&M Manual Final
Contract No. W912DW-11-D-1031 February 3, 2017
ERS Task Order 0001

sampling. The pump intakes are positioned approximately 2 to 4 feet above the bottom of
the monitoring well screen. A pump controller will be used to limit the purging flow rate to
less than 1 liter per minute. During purging, relative water levels will be monitored with an
electronic water level indicator and water quality parameters such as pH, specific conductivity,
temperature, dissolved oxygen, and turbidity are measured with a pre-calibrated Horiba or
similar meter to verify stabilization.

Groundwater samples will be collected immediately after the field measurements have
stabilized without turning off the pumping system. In the event that drawdown is excessive
or that water quality parameters do not stabilize, then the monitoring well will be purged
until three well volumes have been removed or the pump is covered by less than 2 feet of
water, whichever occurs first.

5.3 PERFORMANCE MONITORING

The following sections provide the approach for completing performance monitoring of the
AS/SVE system.

5.3.1 Vapor Sampling — Soil Vapor Probes

Performance monitoring will include semi-annual sampling of SVPs. One Tedlar bag
sample will be collected at each SVP.

Differential pressure (between subsurface and ambient) will be measured by Magnehelic
gauge at each SVP location. Soil vapor samples will be collected into 1-liter Tedlar bags by
peristaltic pump or vacuum pump. A PID or FID, if available, will be used to assess real-time
concentrations of VOCs in soil vapor. PID/FID readings will be collected at the SVE blower
exhaust and SVPs. The instrument will be calibrated with isobutylene prior to each field
mobilization and every 8 hours during ongoing field work. Each SVP will be purged of soil
gas until PID readings from the pump discharge stabilize. The hose barb on the Tedlar bags
are equipped with tubing barbs with in-line valves that can be open and closed. VVapor
sampling points are capped with a similar valve also equipped with a tubing barb. The suction
side of the soil vapor pump will be attached by Teflon tubing to the valved fitting at the
sampling location. The discharge side of the pump will be attached by Teflon tubing to the
hose barb on the Tedlar bags. With the Teflon tubing attached to both the hose barb and
sampling port the in-line valve will be opened to allow air from the vapor sampling point to
flow into the bag. The Tedlar bag will be filled, purged of one volume then refilled for the
sample. After the Tedlar bag has a substantial amount of air in it the valve will be closed and
the hose barb will be disconnected from the tubing. Care will be taken not to fill the Tedlar
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bag too full to minimize the possibility of tearing during transport to the lab. In order to obtain
more representative soil vapor samples, approximately two volumes of Tedlar bags will be
purged from soil vapor probes prior to collection of the sample for laboratory analysis. New
tubing will be used for each sample point. Tedlar bag samples will be submitted to Eurofins-
Air Toxics laboratory in Folsom, California for analysis for TPH-G and BTEX by Method
TO-15.

5.3.2 Vapor Sampling — SVE Exhaust

SVE blower exhaust will be monitored by PID after startup of the AS blower. Tedlar bag
samples will also be collected from the SVE blower exhaust. The bag will be filled, purged
and refilled under the pressure of the SVE exhaust. After daily operation of the AS blower is
started, three SVE samples will be collected each quarter for eight quarters (2 years).
Collection of SVE exhaust samples will begin at least 10 hours after operation of the AS
blower. The current plan for quarterly SVE exhaust monitoring specifies collection of four
Tedlar bag samples collected at equally-spaced intervals over 8 hours. Sample times may be
adjusted based on field observations and results of earlier sampling events as quarterly
performance monitoring progresses.

5.3.3 Horizontal Zone of Influence

The Pilot Test demonstrated that the horizontal ZOI exerted by the SVE blower extends
from the two extraction laterals under the building to the outermost SVPs. ZOl is defined by
measurement of pressure differentials at SVPs. A Magnehelic gauge, configured for
differential pressure measurement, will be used at all SVPs. Bypassing well MW 10-A17-8
which will be plugged for the AS ZOI evaluation. Soil vapor pressures will be plotted on a
site map.

5.3.4 Building and Sub-Slab Pressure Gradient

Passive and active systems impede intrusion of soil vapors into the Credit Union building.
The sub-slab vapor barrier is designed to prevent migration of soil gases into the building.
Mechanical systems (blowers) induce a pressure gradient to further protect against soil
vapor intrusion. The HVAC system maintains a positive pressure in the Credit Union
Building. Suction from the SVE blower through the extraction laterals maintains a negative
pressure under the building slab and parking lot. Building interior pressures are slightly
above atmospheric pressure. A differential pressure gauge is used to measure the pressure
gradient between the building interior and sub-slab. The interior-to-sub-slab pressure
gradient is measured at the interior monitoring point. Interior and sub-slab pressures are
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compared to atmospheric (barometric) pressure measurements. Differential pressure
readings at exterior sub-slab monitoring points (SSD-3, SSD-S1, SSD-S2, SSD-N1, and
SSD-N2) measure the difference between atmospheric and sub-slab conditions. Sub-slab
differential pressures on the order of 0.02 to 0.05 inch of water are expected.

5.3.5 Air Flow to AS Wells and from SVE Zones

Flow monitoring ports are installed in the supply lines to the air sparge wells and in the
suction lines of the SVE blower. Saddle taps are installed for flow monitoring in order to
minimize the flow distortion that may result from a tee or other pipe fitting. A portable vane
anemometer will be used to measure flow and temperature of air flowing through each SVE
suction line. The vane anemometer probe must be inserted through the pipe tap to position
the propeller in the center of the pipe and in-line with the direction of air flow. Gauges
installed on each SVE zone indicate suction pressures. Valves on each SVE line allow for
flow adjustment.

Because the vane anemometer is not suited for the higher pressures of the AS lines, pressure
and temperatures are measured and used to estimate air flows using the AS blower curve.
Gauges installed at the blower discharge and on each AS well head indicate air pressures. A
portable infrared temperature gun is used to read line temperatures. Valves on each AS well
head allow for flow adjustment.

5.3.6 Vapor Intrusion and Ambient Air Monitoring

VI monitoring will be performed annually according to a VI SAP (KTA 2011). The VI SAP
was submitted for Ecology review in August 2011 and finalized in October 2011. The Credit
Union point of contact, JBLM Fire Department, and JBLM Police will be notified prior to
the VI monitoring event. All vapor intrusion monitoring will be performed with the AS
blower operating at the inter-sparge cycle frequency defined in an earlier phase. Indoor and
outdoor (ambient) air samples will be collected concurrently using evacuated 6-liter Summa
canisters.

5.3.6.1 Ambient Air Sampling

Per the VI SAP, indoor and outdoor (ambient) air samples will be collected concurrently
using evacuated 6-liter Summa canisters. Canisters will be provided and certified clean by
Eurofins-Air Toxics laboratory. One spare Summa canister and flow regulator will be
ordered from the laboratory in the event that one canister fails. Canisters will be equipped
with vacuum gauges and flow regulators set to collect 8-hour time-integrated samples.
Unless otherwise noted, outdoor air samples will be collected at a minimum height of 6 feet.
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Summa canisters for ambient air sampling will be located at:

South edge of the Credit Union property, on the boundary of the parking lot at the
adjacent fueling station and mini-mall. An 8-hour, time-integrated sample will be
collected at this location.

West edge of the Credit Union property, on the boundary of the parking lot at the
adjacent Fire Station. This sampling location was defined as the upwind direction in
the VI SAP (KTA 2011). An 8-hour time-integrated sample will be collected at this
location.

Air intake to HVAC system at the west side of the building. This canister will be
placed at the elevation of the air intake on top of the cage that protects the building
heat pumps. An 8-hour, time-integrated sample will be collected at this location at
the height of the air intake.

5.3.6.2 Vapor Intrusion Monitoring

In accordance with the VI SAP, indoor air samples will be collected by Summa canisters
equipped with vacuum gauges and calibrated flow regulators and sampling canes specified
to draw air from a height of 4 feet from the floor. Time-integrated samples will be collected
for 8 hours from all indoor locations. Summa canisters for indoor air sampling will be
located at:

Credit Union lobby.

Custodian’s closet, located in the north wing of the building. The custodian’s closet
is the area with the most floor penetrations nearest to the source area. The door to the
closet will be closed to allow for the most conservative (high concentration) vapor
collection.

Conference room. The conference room is the largest room in the Credit Union
building. The southeast corner of the conference room overlies the former UST area.

A kitchen, two restrooms, custodian closet and storage room share the north wing of the
building with the conference room. The door between the Credit Union lobby and
conference facilities will remain closed and locked throughout VI monitoring per usual
Credit Union policy. Credit Union personnel will unlock the door to allow sampling
personnel access to the conference facility when necessary.

All functions in the building will be allowed to proceed as normal during VI monitoring. No
modifications will be made to HVAC settings, door positions, use or activities of building
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personnel or customers. However, unlike the 2012 VI monitoring event, automatic metered
room deodorizers will be deactivated at least 24 hours before and remain off through the
duration of the sampling events.

Canister locations will be photographed, measured and identified on building floor plans.
After sample collection, Summa canisters will be secured in the Sealaska JBLM job trailer
and shipped under proper chain of custody by overnight carrier to Eurofins-Air Toxics
Laboratory in Folsom, California for analysis by Method TO-15 for TPH-G and BTEX.

Analyses of ambient air samples will be compared to indoor air samples to assess possible
effects of background air on indoor air quality.

5.3.6.3 Possible Interior Sources of Volatile Organic Compounds

Vapor intrusion monitoring (Versar 2013a) indicated that the automatic, metered room
deodorizer used in the Credit Union restrooms interferes with analyses for gasoline-range
VOCs. Automatic room deodorizers will be turned off at least 24 hours before any vapor
intrusion monitoring events. In addition, an inventory of possible addition VOC sources will
be completed. Any potential VOC sources will be stage away from the Summa canister
used for sampling or removed from the site prior to initiation of vapor intrusion monitoring.

54 WEATHER DATA

Weather conditions will be recorded for the period around each monitoring event. Field
readings will be collected for temperature, barometric pressure, and relative wind speed.
Online weather data from sites such as the National Weather Service may also be consulted
for real time and historical weather. A Solinst Barologger (see Appendix B) is installed at
the SVE building to monitor site-specific barometric pressure. Barologger data can be
uploaded to a laptop computer and correlated with Levelogger readings to follow trends in
groundwater depth and correlate with pressure readings at SVE and SSD monitoring ports
and SVPs. Official weather data may also be collected from the National Climatic Data
Center (NCDC) for the dates and times of the special monitoring events.

5.5 FIELD RECORDKEEPING

The following forms will be utilized to document monitoring events at this site: Field
Checklist, Daily Field Report, and AS/SVE System Performance Forms. The Field Checklist
is designed to assist with planning and coordination prior to a field event. The Daily Field
Report is used to document field activities on a daily basis. The AS/SVE System
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Performance Forms are used to record AS/SVE system parameters and vapor sample data.
Blank field forms are included in Appendix C.

5.6 INVESTIGATION-DERIVED WASTE
IDW will be handled and disposed of as follows:

PPE and Teflon tubing used for vapor sampling will be disposed of in a Sealaska
dumpster as part of the normal solid waste stream.

5.7 SAMPLE LABELING, HANDLING, AND SHIPMENT

Sample labels for AS/SVE system vapor samples will indicate the site location (AOC 9-2),
sampler’s initials, parameters to be analyzed, time, date, and sample name. For example, a
Summa canister sample collected from the Credit Union lobby on 2 February 2009 was
labeled “A0C92120209Lobby.” A sample collected from the SVE exhaust at 13:20 hours
on 2 November 2011 was labeled “AOC9-2SVE111102-1320.”

Sample packaging and shipping procedures are based on Environmental Protection Agency
(EPA) specifications and United States Department of Transportation regulations as
specified in 49 Code of Federal Regulations (CFR) 173.6 and 49 CFR 173.24. On the day of
collection, all samples will be delivered by courier to the current laboratory under contract to
JBLM. Samples will be identified as “Environmental Samples” and not as hazardous
material. The following are general packaging procedures for Tedlar bag samples:

Attach sample labels securely to each sample container.

Use plastic bubble-wrap bags, sheets, or Styrofoam packing material to protect
sample containers.

Use insulated plastic or metal-clad plastic coolers as shipping containers.
Place the original chain of custody form in the cooler in a sealed plastic bag.

Place two signed custody seals over the lid of the cooler and cover with clear plastic
tape.

Cover and seal the cooler drain with plastic tape.
Use strapping tape to shut the cooler.

Attach the completed shipping label to the top of the cooler.

For Summa canisters, after sampling the canisters will be packaged in the boxes in which
they were provided and returned to the laboratory.
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5.8 CHAIN OF CUSTODY DOCUMENTATION

Chain of custody procedures are employed to maintain and document sample possession. A
sample is considered under a person's custody if it is in that person's physical possession,
within visual sight of that person after taking physical possession, secured by that person so
that the sample cannot be tampered with, or secured by that person in an area that is
restricted to unauthorized personnel.

The originator (the sampler) will fill in all requested information on the custody record and
will sign and date the record in the first “relinquished by” box. Original signed custody
records listing the samples in the cooler will accompany all shipments of samples. (Note: it
is possible that more than one custody form will be needed per cooler to list all the samples
contained in the cooler.) The originator of the custody record will keep the bottom copy
(usually pink).
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6 QUALITY ASSURANCE PROJECT PLAN

The following Quality Assurance Project Plan (QAPP) is designed to show plans for
compliance with Quality Assurance (QA)/Quality Control (QC) portions of a SAP per WAC
173-340-820. It should be noted that some elements of a typical QAPP are not repeated if
included elsewhere in this Plan.

The purpose of QA/QC procedures for this site is to provide assurance that field and
analytical procedures produce data of acceptable quality to evaluate long-term trends of
contaminant concentrations at the site.

This section includes the QA/QC procedure for air-related sampling only. Groundwater
sampling QA/QC procedures are provided in the Fort Lewis Agreed Order Groundwater
Monitoring Plan (Sealaska 2014).

6.1 DATA QUALITY OBJECTIVES

DQOs define the type, quantity, and quality of data that are needed to answer specific
environmental questions, and support environmental decisions. DQOs are developed using a
systematic planning process described in the Guidance for the Data Quality Objectives
Process (EPA 2006). The DQOs consist of the following seven iterative steps:

State the problem.

Identify the goals of the study.

Identify information inputs.

Define the boundaries of the study.
Develop the analytic approach.

Specify performance or acceptance criteria.

N o g bk~ DR

Develop the plan for obtaining data.

Step 1: State the problem.
Monitoring of the AS/SVE system is necessary to assess performance and ensure

that SVE exhaust is not exceeding PSCAA emissions limits.

There is a potential for contaminants in groundwater to volatilize to indoor or
ambient air. Contaminants of concern include TPH-G and BTEX.
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Step 2: Identify the goals of the study.
Assess the presence, concentration, and potential migration of volatile compounds

into indoor or ambient air.

To confirm whether or not contaminants in indoor or ambient air are exceeding
MTCA Method B Air Cleanup Levels for carcinogens and non-carcinogen
compounds. Contaminants include benzene (0.32 micrograms per cubic meter
[ng/m?)), toluene (2,300 pg/m?), ethylbenzene (460 pg/m?), and total xylenes (46
pHg/md).

To confirm SVE emissions are not exceeding PSCAA emissions limits of 15 pounds
of benzene per year or 50,000 pounds of VOCs per year.

Step 3: Identify information inputs.
Monitoring of system components will be completed as shown in Table 4-3.

Vapor intrusion and ambient air monitoring results.
SVE exhaust monitoring results.

Step 4: Define the boundaries of the study.
The AOC 9-2 site, Credit Union Building, and area immediately adjacent (see

Figure 1-2).
Vapor intrusion and ambient air monitoring will be conducted annually.
SVE exhaust monitoring will be completed quarterly.

Step 5: Develop the analytic approach.
If petroleum hydrocarbon or BTEX concentrations are detected in indoor air, then
the AS/SVE system operation will be evaluated to assess performance and adjusted
as needed.

Step 6: Specify performance or acceptance criteria.
To minimize sampling error, samples will be collected by Sealaska personnel who

are trained in the collection air monitoring data and air samples.

Air samples for laboratory testing will be analyzed by an accredited laboratory. The
primary laboratory for this project is Eurofins-Air Toxics laboratory in Folsom,
California.

Step 7: Develop the plan for obtaining data.
Collection of air data and air samples will be completed as shown in Table 4-3.

6.2 FIELD QUALITY CONTROL SAMPLES
Duplicate air samples will be collected in the following frequency:
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Soil vapor duplicate samples will be collected at a frequency of one for every 10
primary samples. A second Tedlar bag (duplicate) will be filled with air from the
SVE system immediately following the primary sample.

6.3 LABORATORY QUALITY CONTROL

The project laboratory will be responsible for conducting laboratory QC procedures and
reporting laboratory QC results in accordance with laboratory standard operating
procedures. The project laboratory will perform and report the following laboratory QC once
per batch of BTEX samples for benzene and toluene: method blank, blank spike, matrix
spike, and matrix spike duplicate. The laboratory will perform and report a method blank
and blank spike for each batch of samples analyzed for TPH-G. The laboratory will perform
and report results of surrogate recoveries for each sample analyzed for BTEX and TPH-G.
The current project laboratory’s control limits for acceptable surrogate recoveries are shown
in Table 6-1.

Table 6-1. Surrogate Recovery Control Limits

Analytical Method Surrogate Analyte Acceptable Surrogate Recovery Range (%)
1,2-Dichloroethane-d4 71-122
TO-15 4-Bromofluorobenzene 75-119
Toluene-d8 90 - 108

6.4 QA/QC REVIEW AND VERIFICATION

Data quality will be reviewed and verified by Sealaska personnel to determine if the data are
suitable for use. Project data as well as QA/QC data (i.e., field QC results, lab QC results,
PQLs, and holding times) will be evaluated in terms of precision, accuracy,
representativeness, comparability, and completeness. Results of these evaluations will be
summarized in the annual report. Corrective action for field or laboratory data will be
evaluated on a case by case basis, and may include re-sampling. Other corrective actions for
field or laboratory procedures will be taken as needed in consultation with Ecology.
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7 CRITERIAFOR SYSTEM SHUTDOWN

7.1 CLEANUP CRITERIA

Table 7-1 lists criteria to be considered in evaluating shutdown of the AS/SVE system. The
objective of the AS/SVE system is to remediate groundwater to MTCA guideline
concentrations (Table 1-2). However, some SVE systems AS/SVE systems often reach a
point of mass transfer limitation after extended operation. Depending on the soil type, the
rate of VOC diffusion through soil is exceeded by the extracted air flow rate and VOCs in
SVE exhaust reach asymptotic concentrations. Soil gas monitoring will be performed to
verify VOC removal from the vadose zone before the AS/SVE system is shutdown. Pulsed
venting, discussed in the IA Work Plan (Versar 2013b) will be performed in the event of
asymptotic VOC concentrations from the SVE exhaust. Contingent technologies may be
implemented if pulsed venting is not effective in achieving a rebound in VOC removal.

Table 7-1. Criteria to Be Considered in Evaluating Shutdown of AS/SVE System

Soil Vapor Extraction Blower Exhaust

Total emissions and/or gasoline constituents are not evident.

Total emissions or individual VOCs exiting blower exhaust reach asymptotic conditions for at least
one month.

No rebound is observed in exhaust concentrations upon system restart, following reasonable
shutdown period (one week).

Pulsed venting down time exceeds pulse venting operating time.

Soil Gas Analysis

Soil gas constituents collected from remediation area reach asymptotic conditions.

Soil gas constituents collected from remediation area indicate levels of non-detection with
reasonable detection limits and concentrations.

Soil gas constituents collected from the remediation area indicate levels of residual mass that are no
longer a threat to groundwater.

Soil gas concentrations do not significantly rebound following reasonable system shutdown period.

Groundwater Monitoring

Groundwater monitoring parameters (TPH-G and BTEX) are present at concentrations below
MTCA cleanup levels for two consecutive sampling events.

Notes:

BTEX — Benzene, toluene, ethylbenzene and xylenes analyzed using EPA Method TO-15.

TPH-G - Gasoline-range total petroleum hydrocarbons analyzed using TO-15 for air and soil vapor samples.
MTCA — Washington Department of Ecology Model Toxics Control Act

SES-ERS-MATOC-SB-17-0022 7 1



Air Sparge and Soil Vapor Extraction System, O&M Manual Final
Contract No. W912DW-11-D-1031 February 3, 2017
ERS Task Order 0001

8 CONFIRMATION SAMPLING

Confirmation Sampling will be performed to verify that sufficient remediation has occurred
after performance monitoring indicates achievement of cleanup criteria. See the IA Work
Plan (Versar 2013b) for details on Confirmation Sampling of soil vapor and groundwater.
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9 PROJECT REPORTING

The following section provide information on project reporting required for AOC 9-2.

9.1 ANNUAL PERFORMANCE MONITORING REPORTS
Annual Performance Monitoring Reports for AOC 9-2 will be prepared until the cleanup
criteria are satisfied. Annual Performance Monitoring Reports will include the following:
Investigation chronology;
Discussion of AS/SVE system maintenance activities;

A site map for each site showing relevant surface features, sampling locations,
groundwater elevations obtained during the groundwater monitoring events, and
VOC concentrations detected during the groundwater monitoring events;

Discussion of sampling methodology including any deviations from this plan;
Results of air monitoring;

Comparison of laboratory results with cleanup standards;

Summary of differential pressures at SSD ports and SVPs;

Trends in VOCs at SVE exhaust;

Trends in VOCs at groundwater monitoring wells;

Comparisons of DTW variations at groundwater monitoring wells;

Notes on any changes in system operation;

Descriptions of anomalies in system performance;

AS and SVE ZOls and comparison to results of pilot test and other monitoring
events;

Copies of original field forms;
Laboratory certificates of analysis with chain of custody records;

An evaluation of the data, discussion of the influence and effectiveness of the
AS/SVE components and system;

Recommendations for modifying AS pulse frequency and duration; and

Recommendations for modifying SVE valve settings.
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A Results section will present the findings of groundwater monitoring and system-wide
performance monitoring. The Results section will identify the optimum AS/SVE operating
conditions as developed in the pilot test. The report will address the effectiveness of the SSD
system at maintaining negative sub-slab pressures. The reports will conclude with
recommendations for modification or expansion in design of the final system for
remediation of the AOC 9-2 site.

A draft copy of each Performance Monitoring Report will be submitted to Ecology for
review.

9.2 ANNUAL JBLM GROUNDWATER MONITORING REPORTS

Results of groundwater monitoring will be submitted in the Annual FLAO Groundwater
Monitoring Report. The Annual FLAO Monitoring Report, submitted to Ecology, includes
results for AOC 9-2 and three other FLAO sites.

9.3 CONFIRMATION MONITORING REPORTS

Once the site cleanup criteria and the criteria for system shutdown have been achieved, a
Confirmation Monitoring Report will be submitted. This report will include a request for No
Further Action at the site. A Draft version of the Confirmation Monitoring Report will be
submitted to Ecology for review. Ecology comments will be addressed and a final report
will be submitted.
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APPENDIX A
HISTORICAL GROUNDWATER MONITORING DATA
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Table A-1. AOC 9-2 Depth to Water and Groundwater Parameter Measurements

Well ID DTW GWELEV Cond. DO ORP Temp
TOC Elevation Date (ft btoc)  (ft AMSL) pH  (uS/cm) (ppm) (mv) °C
95-Al17-1 1-Aug-95 30.49 204.77 - - - - -
236.9 1-Feb-96 24.21 211.05 - - - - -
1-Sep-96 28.2 207.06 - - - - -
1-Mar-97 22.8 212.46 - - - - -
1-Aug-97 26.4 208.86 - - - - -
1-Mar-98 24.06 211.2 - - - - -
1-Sep-98 29.2 206.06 - - - - -
1-Mar-99 21.1 214.16 - - - - -
1-Aug-99 27.01 208.25 - - - - -
1-Mar-00 23.93 211.33 - - - - -
1-Sep-00 28.99 206.27 - - - - -
1-Mar-01 29.51 205.75 - - - - -
1-Aug-02 29.6 205.66 - - - - -
28-0ct-03 30.11 205.15 - - - - -
20-Oct-04 30.94 204.32 - - - - -
9-Nov-05 30.51 204.75 - - - - -
14-Jun-07 26.33 208.93 - - - - -
21-Mar-08 26.33 208.93 - - - - -
8-Aug-08 29.78 205.48 - - - - -
9-Mar-09 27.57 207.69 - - - - -
25-Aug-09 29.87 207.03 - - - - -
22-Feb-10 26.1 210.8 - - - - -
24-Aug-10 28.6 208.3 - - - - -
24-Feb-11 25.1 211.8 - - - - -
9-Sep-11 Could Not Locate
14-Mar-12 25.5 2114 - - - - -
16-Aug-12 27.9 209 - - - - -
21-Feb-13 24.28 212.62 - - - - -
13-Aug-13 28.8 208.1 - - - - -
10-Mar-14 23.6 213.3 - - - - -
22-Sep-14 28.67 208.23 - - - - -
21-Apr-15 25.37 211.53 - - - - -
1-Sep-15 29.43 207.47 - - - - -
95-Al7-2 1-Aug-95 30.2 204.59 - - - - -
2359 1-Feb-96 24.24 210.55 - - - - -
1-Sep-96 27.71 207.08 - - - - -
1-Mar-97 22.34 212.45 - - - - -
1-Aug-97 26.08 208.71 - - - - -
1-Mar-98 23.82 210.97 - - - - -
1-Sep-98 28.7 206.09 - - - - -
1-Mar-99 20.6 214.19 - - - - -
1-Aug-99 26.55 208.24 - - - - -
1-Mar-00 23.49 211.30 - - - - -
1-Sep-00 28.51 206.28 - - - - -
1-Mar-01 29.09 205.70 - - - - -
1-Aug-02 28.92 205.87 - - - - -
28-0Oct-03 29.65 205.14 - - - - -
28-Apr-04 27.97 206.82 - - - - -
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Table A-1. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued)

Well ID DTW GWELEV Cond. DO ORP Temp
TOC Elevation Date (ft btoc)  (ft AMSL) pH  (uS/cm) (ppm) (mv) °C
95-A17-2 20-Oct-04 30.47 204.32 - - - - -
Cont. 9-Nov-05 30 204.79 - - - - -
31-Oct-06 30.38 204.41 6.89 0.155 - - 13.30
14-Jun-07 26.03 208.76 6.90 0.153 - - 13.30
21-Nov-07 28.82 205.97 6.06 0.107 - - 13.30
21-Mar-08 26.02 208.77 7.32 0.139 - - 12.43
8-Aug-08 29.37 205.42 7.19 0.114 1.45 195.33 12.57
9-Mar-09 27.21 207.58 7.24 0.124 0.62 148.75 13.33
25-Aug-09 29.49 206.41 6.66 0.106 0.76 252.00 13.10
22-Feb-10 255 210.40 -V - - - -
24-Aug-10 27.82 208.08 -V - - - -
24-Feb-11 244 211.50 5.48Y  0.126 3.06 - 12.80
9-Sep-11 27.25 208.65 6.27 0.111 3.60 230.00 16.00
14-Mar-12 24.73 211.17 - - 5.96 26.00 11.20
16-Aug-12 27.03 208.87 - - - - -
21-Feb-13 25.37 210.53 7.45 - 5.07 23.00 13.20
13-Aug-13 28.4 207.50 6.60 0.176 0.47 24.00 13.60
10-Mar-14 Low Water Level, Unable to Collect Sample
22-Sep-14 27.7 208.20 6.50 0.147 5.90 173.00 17.20
23-Apr-15 24.56 211.34 6.26 0.191 8.30 206 14.71
1-Sep-15 28.38 207.52 6.49 0.196 9.40 125 16.83
95-Al17-3a 1-Aug-95 30.41 204.81 - - - - -
235.9 1-Feb-96 24.65 210.57 - - - - -
1-Sep-96 28.06 207.16 - - - - -
1-Mar-97 22.31 212.91 - - - - -
1-Aug-97 26.1 209.12 - - - - -
1-Mar-98 23.51 211.71 - - - - -
1-Sep-98 28.7 206.52 - - - - -
1-Mar-99 20 215.22 - - - - -
1-Aug-99 26.44 208.78 - - - - -
1-Mar-00 23.16 212.06 - - - - -
1-Sep-00 28.54 206.68 - - - - -
1-Mar-01 29.51 205.71 - - - - -
1-Aug-02 29.14 206.08 - - - - -
30-Jun-03 28.94 206.28 - - - - -
28-0ct-03 29.85 205.37 - - - - -
28-Apr-04 28.06 207.16 - - - - -
20-Oct-04 30.88 204.34 - - - - -
24-May-05 28.75 206.47 - - - - -
9-Nov-05 30.32 204.90 - - - - -
14-Jun-06 26.99 208.23 - - - - -
31-Oct-06 30.86 204.36 6.49 0.253 - - 12.60
14-Jun-07 26.09 209.13 6.51 0.252 - - 12.60
21-Nov-07 29.21 206.01 6.05 0.205 - - 13.00
21-Mar-08 26 209.22 7.35 0.237 0.70 - 12.37
8-Aug-08 29.42 205.80 7.16 0.214 0.97 -25.75 12.28
9-Mar-09 27.07 208.15 7.04 0.227 0.71 -177.00 12.88
25-Aug-09 29.46 206.44 6.03 0.199 0.77 233.00 13.10
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Table A-1. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued)

Well ID DTW GWELEV Cond. DO ORP Temp
TOC Elevation Date (ft btoc)  (ft AMSL) pH  (uS/cm) (ppm) (mv) °C
95-Al7-3a 22-Feb-10 25.6 210.30 6.52 0.205 0.47 -196.00 12.80
Cont. 23-Aug-10 29.1 206.80 4.80 0.200 1.17 -125.00 13.10
24-Feb-11 24.55 211.35 5.86 0.191 0.73 - 13.00
9-Sep-11 27.62 208.28 6.07 0.177 4.87 -98.00 14.40
14-Mar-12 24.85 211.05 - - - - -
16-Aug-12 27.47 208.43 - - - - -
21-Feb-13 25.66 210.24 - - - - -
13-Aug-13 27.85 208.05 - - - - -
14-Mar-14 22.9 213.00 6.36 0.223 7.70 26.00 13.60
23-Sep-14 28.07 207.83 6.30 0.147 2.90 42.00 14.70
22-Apr-15 24.96 210.94 6.5 0.329 5.20 0 14.5
2-Sep-15 28.96 206.94 6.57 0.403 0.0 -56 15.50
95-Al7-4 1-Aug-95 29.91 205.24 - - - - -
236.8 1-Feb-96 23.65 211.50 - - - - -
1-Sep-96 27.56 207.59 - - - - -
1-Mar-97 21.75 213.40 - - - - -
1-Aug-97 25.85 209.30 - - - - -
1-Mar-98 23.35 211.80 - - - - -
1-Sep-98 28.7 206.45 - - - - -
1-Mar-99 19.7 215.45 - - - - -
1-Aug-99 26.33 208.82 - - - - -
1-Mar-00 22.93 212.22 - - - - -
1-Sep-00 28.1 207.05 - - - - -
1-Mar-01 29.05 206.10 - - - - -
1-Aug-02 29.04 206.11 - - - - -
28-0ct-03 29.51 205.64 - - - - -
20-Oct-04 30.5 204.65 - - - - -
9-Nov-05 29.8 205.35 - - - - -
14-Jun-07 25.72 209.43 - - - - -
21-Mar-08 25.77 209.38 6.15 0.13 - - 14.37
8-Aug-08 29.31 205.84 7.15 0.14 6.81 130.00 12.00
9-Mar-09 26.91 208.24 7.12 0.14 7.03 228.25 13.83
25-Aug-09 29.32 207.48 - - - - -
21-Feb-10 25.38 211.42 5.95 0.14 4.97 285.00 13.30
24-Aug-10 27.95 208.85 - - - - -
24-Feb-11 24.37 212.43 6.01 0.14 6.91 - 13.30
9-Sep-11 27.45 209.35 6.09 0.13 5.90 353.00 14.30
14-Mar-12 24.89 211.91 - - 6.36 26.00 11.20
16-Aug-12 27.29 209.51 - - - - -
21-Feb-13 25.49 211.31 6.69 - 6.47 -146.00 13.50
13-Aug-13 27.85 208.95 - - - - -
14-Mar-14 225 214.30 6.26 0.18 8.55 32.00 13.50
23-Sep-14 27.99 208.81 - - - - -
22-Apr-15 24.76 212.04 6.31 0.18 9.4 206 14.4
1-Sep-15 28.82 207.98 - - - - -
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Air Sparge and Soil Vapor Extraction System, O&M Manual

Contract No. W912DW-11-D-1031

ERS Task Order 0001

Final
February 3, 2017

Table A-1. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued)

Well ID DTW GWELEV Cond. DO ORP Temp
TOC Elevation Date (ft btoc)  (ft AMSL) pH  (uS/cm) (ppm) (mv) °C
96-Al17-5 1-Feb-96 22.44 211.14 - - - - -
233.9 1-Sep-96 26.2 207.38 - - - - -
1-Mar-97 20.75 212.83 - - - - -
1-Aug-97 24.6 208.98 - - - - -
1-Mar-98 22.25 211.33 - - - - -
1-Sep-98 27.3 206.28 - - - - -
1-Mar-99 18.9 214.68 - - - - -
1-Aug-99 25.05 208.53 - - - - -
1-Mar-00 21.92 211.66 - - - - -
1-Sep-00 27.07 206.51 - - - - -
1-Mar-01 27.76 205.82 - - - - -
1-Aug-02 27.68 205.90 - - - - -
28-0ct-03 28.3 205.28 - - - - -
9-Nov-05 28.47 205.11 - - - - -
14-Jun-07 24.47 209.11 - - - - -
21-Mar-08 24.48 209.10 - - - - -
8-Aug-08 27.93 205.65 - - - - -
9-Mar-09 25.71 207.87 - - - - -
25-Aug-09 28.03 205.87 - - - - -
21-Feb-10 24.29 209.61 - - - - -
24-Aug-10 26.66 207.24 - - - - -
24-Feb-11 23.26 210.64 - - - - -
9-Sep-11 26.15 207.75 - - - - -
14-Mar-12 25.7 208.20 - - - - -
16-Aug-12 26.01 207.89 - - - - -
21-Feb-13 24.28 209.62 - - - - -
13-Aug-13 26.93 206.97 - - - - -
10-Mar-14 21.85 212.05 - - - - -
23-Sep-14 26.66 207.24 - - - - -
21-Apr-15 23.57 210.33 - - - - -
1-Sep-15 27.51 206.39 - - - - -
96-Al17-6 1-Feb-96 22.95 209.66 - - - - -
235.1 1-Mar-01 28.18 204.43 - - - - -
28-0ct-03 27.25 205.36 - - - - -
9-Nov-05 27.41 205.20 - - - - -
14-Jun-07 23.41 209.20 - - - - -
21-Mar-08 23.43 209.18 - - - - -
8-Aug-08 26.91 205.70 - - - - -
9-Mar-09 24.62 207.99 - - - - -
25-Aug-09 26.98 208.12 - - - - -
21-Feb-10 23.2 211.90 - - - - -
24-Aug-10 25.5 209.60 - - - - -
25-Feb-11 22.14 212.96 - - - - -
9-Sep-11 25.11 209.99 - - - - -
14-Mar-12 22.56 212.54 - - - - -
16-Aug-12 24.93 210.17 - - - - -
21-Feb-13 23.2 211.90 - - - - -
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Air Sparge and Soil Vapor Extraction System, O&M Manual
Contract No. W912DW-11-D-1031

ERS Task Order 0001

Final
February 3, 2017

Table A-1. AOC 9-2 Depth to Water and Groundwater Parameter Measurements (continued)

Well ID DTW GWELEV Cond. DO ORP Temp
TOC Elevation Date (ft btoc)  (ft AMSL) pH  (uS/cm) (ppm) (mv) °C
96-A17-6 13-Aug-13 25.85 209.25 - - - - -
Cont. 10-Mar-14 20.6 214.50 - - - - -
23-Sep-14 26.59 208.51 - - - - -
21-Apr-15 22.48 212.62 - - - - -
1-Sep-15 28.5 206.60 - - - - -
07-A17-7 16-Nov-07 27.85 206.20 7.27 0.170 - - 12.80
233.2 26-Mar-08 24.88 209.17 7.18 0.138 0.79 38.33 12.67
26-Aug-08 28.33 205.72 7.25 0.161 0.35 -158.25 12.85
3-Mar-09 26.09 207.96 - - - - -
25-Aug-09 28.46 204.74 6.70 0.132 0.23 172 13.20
21-Feb-10 24.30 208.90 5.82 0.067 0.24 131 11.9
24-Aug-10 26.71 206.49 5.64 0.132 0.37 76 14.1
24-Feb-11 23.20 210.00 5.24 0.038 5.66 - 10.6
9-Sep-11 26.20 207.00 6.05 0.125 1.82 243 16.5
14-Mar-12 23.63 209.57 - - 6.8 26 9.5
16-Aug-12 26.02 207.18 7.34 - 1.06 28 18.6
21-Feb-13 24.28 208.92 7.48 - 2.49 22 9.9
13-Aug-13 27.00 206.20 5.97 0.099 0.59 57 13.3
14-Mar-14 21.45 211.75 5.97 0.059 6.3 46 11.6
23-Sep-14 26.74 206.46 6.2 0.101 2 2 14
22-Apr-15 23.60 209.60 6.17 0.130 4.9 28 12.8
2-Sep-15 27.46 205.74 6.55 0.180 0.0 49 14.85
10-A17-8 29-Nov-10 26.87 208.93 - - - - -
235.8 25-Feb-11 24.30 211.50 - - - - -
9-Sep-11 26.68 209.12 5.82 0.208 1.99 230 16
18-Nov-11 29.00 206.80 - - - - -
14-Mar-12 24.81 210.99 - - - - -
16-Aug-12 27.18 208.62 - - - - -
21-Feb-13 25.53 210.27 - - - - -
13-Aug-13 28.02 207.78 6.6 0.176 0.48 24 13.6
10-Mar-14 22.85 212.95 6.01 - 2 47 14.7
22-Sep-14 27.13 208.67 6.4 0.159 4.4 -21 18.9
Duplicate 22-Sep-14 27.13 208.67 6.4 0.159 4.4 -21 18.9
22-Apr-15 24.72 211.08 6.43 0.297 4.53 -11 17.3
Duplicate 22-Apr-15 24.72 211.08 6.43 0.297 4,53 -11 17.3
1-Sep-15 28.39 207.41 6.31 0.371 3.40 -35 19.54
Duplicate 1-Sep-15 28.39 207.41 6.31 0.371 3.40 -35 19.54
Notes:

Y Pump is broken and caught in well. Well casing is possibly bent. Sample collected using a disposable bailer.

New TOC elevations surveyed on 11 June 2010 were used beginning with August 2009 data.

TOC

DTW (ft btoc)
GWELEV (ft AMSL)
Cond. (uS/cm)

DO (ppm)

ORP (mv)

Temp. (°C)

— Top of casing

— Depth to water (feet below top of casing). Static DTW collected prior to purging beginning in 2015

— Groundwater elevation (feet above mean sea level)
— Conductivity (microsiemens per centimeter)

— Dissolved oxygen (parts per million)

— Oxygen / reduction potential (millivolts)

—  Temperature (degrees Celsius)

No data, not applicable
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Air Sparge and Soil Vapor Extraction System, O&M Manual Final
Contract No. W912DW-11-D-1031 February 3, 2017
ERS Task Order 0001

Table A-2. Results of Groundwater Sampling for TPH-G and BTEX Concentrations

Ethyl Total
TPH-G Benzene Toluene benzene Xylenes
Well ID Date (o/L) (/L)  (po/t)  (ug/l)  (pgil)
95-Al17-1 28-0ct-03 100U 0.5U 0.5U 0.5U U
20-Oct-04 100U 1 U U 3U
9-Nov-05 100U 11U 11U 1U 3U
95-A17-2 28-0ct-03 16 2.9 102 184
28-Apr-04 200U 1 U 1 3U
20-Oct-04 760 1 1U 18 2
9-Nov-05 U 2 54 67
31-Oct-06 100U 1 U U 3U
14-Jun-07 500U U U U 3U
7-Nov-07 U 1 12 12
8-Mar-08 500U U U U 3U
26-Aug-08 500U U U U 3U
9-Mar-09 500U U U U 3U
25-Aug-09 500U U 1 U 3U
26-Mar-10 50U U U U 3U
24-Aug-10 No Sample Collected
24-Feb-11 50U U U U 3U
9-Sep-11 50U U U U 3U
14-Mar-12 50U U U U 2U
16-Aug-12 50U U U U 2U
21-Feb-13 250U 0.20U 0.20U 0.20U 0.40U
13-Aug-13 No Sample Collected
10-Mar-14 No Sample Collected
22-Sep-14 250U 0.5U 0.080J 0.5U 0.5U
23-Apr-15 25U 0.1U 0.1U 0.1U 0.2U
1-Sep-15 48] 0.1U 0.08J 0.07J 0.37J

95-Al17-3a 30-Jun-03 1,200 1,100

28-Oct-03
28-Apr-04 780

20-Oct-04

24-May-05

9-Nov-05

14-Jun-06 840

31-Oct-06 840

14-Jun-07
7-Nov-07 730

8-Mar-08 870

26-Aug-08
9-Mar-09 772

25-Aug-09

22-Feb-10
24-Aug-10v

24-Feb-11 1,100 3,970

9-Sep-11 480 1,620
14-Mar-12 170 350 330
16-Aug-12 240 610
21-Feb-13 190 480 1,880
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Air Sparge and Soil Vapor Extraction System, O&M Manual Final
Contract No. W912DW-11-D-1031 February 3, 2017
ERS Task Order 0001

Table A-2. Results of Groundwater Sampling for TPH-G and BTEX Concentrations
(continued)

Ethyl Total
TPH-G Benzene Toluene benzene Xylenes
Well ID Date g/L g/L (Mg/L)  (ug/L) /L
95-Al17-3a 13-Aug-13? 21,000 92 460 460 %
Cont. 14-Mar-14 15,000 36 100 230
23-Sep-14 1,400 3.7 15 16 216
22-Apr-15 1,500 21 25 33 166
2-Sep-15 3,400 28 34 120 242
95-A17-4 28-Oct-03 100U 0.5U 0.5U 0.5U U
20-Oct-04 100U U U U 3U
9-Nov-05 100U U U U 3U
14-Jun-07 500U U U U 3U
8-Mar-08 500U U U U 3U
26-Aug-08 300 U U U 3U
9-Mar-09 500U U U U 3U
21-Feb-10 50U U U U 3U
9-Sep-11 50U U U U 3U
14-Mar-12 50U U U U 2U
21-Feb-13 250U 0.20U 0.20U 0.20U 0.40U
14-Mar-14 250U 0.20U 0.20U 0.20U 0.40U
22-Apr-15 25U 0.1U 0.1U 0.1U 0.2U
96-A17-5 28-Oct-03 100U 0.5U 0.5U 0.5U U
9-Nov-05 100U U U U 3U
07-A17-7 7-Nov-07 3,400 130 6.8 130 31
8-Mar-08 2,100 47 3.8 120 8.3
26-Aug-08 1,990 132 5.7 199 4.6
25-Aug-09 2,500U 5U 94.1 15U
Duplicate 25-Aug-09 2,500U 5U 95 15U
21-Feb-10 50U 2.5 U U 3U
24-Aug-10v 18,000 210 220 690
24-Feb-11 50U U U U 3U
9-Sep-11 ) 44 15 79 46
14-Mar-12 50U U U U 2U
16-Aug-12 150 4.7 3.9 U 3U
21-Feb-13 250U 0.20U 1.6 0.20U 0.40U
13-Aug-13 250U 0.6 0.85 0.2U 0.4U
Duplicate 13-Aug-13 250U 0.57 0.63 0.25 0.4U
14-Mar-14 250U 0.20U 0.25 0.20U 0.4U
23-Sep-14 250U 0.5U 0.5U 0.5U 0.5U
22-Apr-15 25U 0.1U 0.1U 0.1U 0.2U
2-Sep-15 19J 0.1U 0.1U 0.05J 0.2U
10-A17-8 29-Nov-10 71,000 2,100 8,400 1,900 9,600
25-Feb-11 490
Duplicate 25-Feb-11 490
9-Sep-11 26,000 330 300 740 4,200
18-Nov-11 74,000 900 6,200 2,200 11,500
14-Mar-12 19,000 710 1,300 490
22-May-12 13,000 630 830 350

16-Aug-12 59,000 1,500 3,400 1,600 8,800

SES-ERS-MATOC-SB-17-0022 A 7



Air Sparge and Soil Vapor Extraction System, O&M Manual Final
Contract No. W912DW-11-D-1031 February 3, 2017
ERS Task Order 0001

Table A-2. Results of Groundwater Sampling for TPH-G and BTEX Concentrations
(continued)

Ethyl Total
TPH-G Benzene Toluene benzene Xylenes
Well ID Date (Mo/lL)  (uo/L)  (ug/L)  (ug/L)  (pg/L)
10-A17-8 21-Feb-13 640
Cont. 13-Aug-13
10-Mar-14 330 160
22-Sep-14 90 61 410
Duplicate 22-Sep-14 110 65 440
22-Apr-15 260 100 810
Duplicate 22-Apr-15 210 89 670
1-Sep-15 800
Duplicate 1-Sep-15 870
MTCA Cleanup Level 800 5 1,000 700 1,00