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EXECUTIVE SUMMARY

Area of Concern (AOC)-65 is located in the Inner Cantonment of Camp Stanley Storage
Activity (CSSA). AOC-65 is a known source area for a volatile organic compounds (VOC)
groundwater contamination plume that has migrated off-post. To address this on-going source
area in the underlying fractured bedrock, a soil vapor extraction (SVE) system was installed in
2002. In 2007, the SVE system was upgraded with new extraction wells, vapor monitoring
wells, and blowers. This updated SVE system is comprised of four individual blowers and
associated vapor extraction wells (VEWS) independently designated as the Building 90 Sub-slab,
Building 90 Exterior, AOC-65 Deep, and AOC-65 Shallow subsystems.

This operations and maintenance (O&M) assessment report reviews the performance of the
system for the approximately 4-year period between April 2008 and May 2012 with a focus on
the period of November 9, 2010 through May 8, 2012. This report presents the results associated
with system operation, and, based on those results, presents recommendations for cessation of
SVE operations within AOC-65.

Over the four years covered by this O&M period, approximately 140 pounds (Ib) (10 gal) of
tetrachloroethene (PCE) have been removed from the underlying limestone at AOC-65. The
annualized mass removal rate (assuming the system could run 24 hours/day, 365 days/year) was
estimated to be 134.6 Ib/yr (approximately 10 gal/yr) the first year (April 2008 to April 2009);
13.7 Ib/yr (approximately 1 gal/yr) the second year (April 2009 to April 2010); 12.1 Ib/yr
(approximately 0.9 gal/yr) the third year (April 2010 to April 2011); and 11.95 Ib/yr
(approximately 0.9 gal/yr) the fourth year of SVE operation (April 2011 to April 2012). The
significantly different values between year one and subsequent years are due to several factors.
The SVE system had been inactive for an extended period prior to 2008. When the system was
turned back on in April 2008, it initially removed PCE that had accumulated during the inactive
period. Between April 2009 and April 2012, weather conditions also affected VOC recovery
rates.

Each subsystem contributed the following to the total mass removed during the four year
O&M period:
e Sub-slab VEWSs accounted for the removal of 5.92 gallons of PCE;
e AOC-65 Shallow VEWs accounted for the removal of 2.56 gallons of PCE;
e AOC-65 Deep VEWSs accounted for the removal of 1.39 gallons of PCE; and
e Exterior Building 90 VEWSs accounted for the removal of 0.49 gallons of PCE.

Recommendations for SVE pilot study activities at AOC-65 following four years of
operation include:
e Deactivation of both Eastern and Western SVE systems,
e Plugging and abandoning of Building 90 Sub-Slab VEWSs, and
e Re-purposing external VEWSs for future treatability studies.

Overall system inefficiency during the last three years is the main reason for recommending
a discontinuation of SVE treatability study activities and the cessation of SVE operations at
AOC-65. During the 18-month focus period (November 2010 through May 2012), 0.83 gallons
of PCE was removed from the contaminated soils and bedrock at AOC-65 via SVE. These 0.83
gallons removed represents less than 8% of the total volume of PCE removed since SVE



operations resumed in 2008. Additionally, CSSA is in the planning stages for the renovation of
Building 90. Building 90 sub-slab VEWSs are 1-inch diameter wells that are between 5 and 10
feet deep and are not likely to intercept the shallow groundwater at AOC-65, thus, are not useful
for monitoring groundwater, nor are they useful as injection points because the volume within
the casing and screen area is small owing to their shallow depth and small diameter. Removal of
these sub-slab VEWSs would allow CSSA to renovate Building 90 without impediments
associated with preserving functionality and accessibility. Unlike the sub-slab VEWSs, the VEWSs
outside Building 90 may be used as groundwater monitoring or injection wells in future
iterations of ISCO or other treatability studies. Many of these wells encounter shallow
groundwater, and those that do not are 4-inch diameter wells with a minimum of 10-foot screens.
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ACRONYMS AND ABBREVIATIONS

AOC | Area of Concern
bgs | below ground surface
CO, | Carbon Dioxide
CSSA | Camp Stanley Storage Activity
ft | feet
GAC | Granular activated carbon
ISCO | In-situ chemical oxidation
Ib | pounds
Ib/hr | pounds per hour
Ib/yr | pounds per year
O&M | operation and maintenance
0O, | Oxygen
Parsons | Parsons Infrastructure and Technology, Inc.
PBR | permit by rule
PCE | tetrachloroethene
PID | photoionization detector
ppbV | parts per billion by volume
SVE | Soil Vapor Extraction
TCEQ | Texas Commission on Environmental Quality
TVH | Total Volatile Hydrocarbon
USEPA | U.S. Environmental Protection Agency
VEW | vapor extraction well
VMP | vapor monitoring point
VOC | volatile organic compounds
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CHAPTER 1
INTRODUCTION

This report summarizes operations and results for 18 months of operation and maintenance
(O&M) activities of the soil vapor extraction (SVE) system at Area of Concern (AOC)-65. The
O&M monitoring period described in this document was initiated on November 9, 2010 and
performed through May 8, 2012. The monitoring activities performed were intended to maintain
the operational status of the system and to collect data for evaluation of the system performance.
Secondary objectives of the O&M period monitoring task included repair of any identified
defect(s) in the SVE system(s) following the addition of five wells on the eastern Building 90
exterior portion of the system and a determination if thermal enhancement of the system
potentially increases the annual tetrachloroethene (PCE) removal rate (AOC-65 Steam Enhanced
SVE Treatability Study Report (September 2011)). Recommendations for additional
groundwater source treatment applications at the AOC-65 site (e.g., trench installation and ISCO
injection) were developed based on observations made during the O&M activities described in
this report.

1.1 REPORT ORGANIZATION

This report is an update to the AOC-65 Soil Vapor Extraction O&M Assessment report
completed in January 2011. The January 2011 report covered the period from April 8, 2010
through November 9, 2010. This update adds the period from November 9, 2010 through May 8,
2012.

This assessment report covers one and a half years of operation (November 2010 through
May 2012) following the addition of Building 90 exterior wells. This report is organized into
five chapters, including this introduction. Chapter 2 describes methods and protocol employed
to perform monitoring and data collection activities. Results and data evaluations from the
monitoring activities are detailed in Chapter 3. Chapter 4 summarizes the significant findings,
including sustained contaminant removal rates, and provides recommendations for future pilot
studies at AOC-65. References are included in Chapter 5.

1.2 DESCRIPTION OF AOC-65 SVE SYSTEM

The current SVE system at AOC-65 is organized into two separate sub-systems: the
Building 90 (or Eastern) system and the Western system. The Eastern - Building 90 system
consists of a sub-slab blower which services VEWSs 1, 2, 8, 9, 10, and 12 and an exterior blower
which services VEWSs 15, 16, 18, 28A, 28B, 29, 30, 31, 32, and 33. The Western system consists
of a deep blower, which services VEWSs 13, 14, 17, 22, 24, and 26, and a shallow blower which
services VEWSs 19, 20, 21, 23, 25, and 27. Collectively, the VEWSs and blowers are referred to as
sub-slab, exterior, deep, or shallow VEWSs and blowers. Schematic views and a plan view of the
current SVE system is shown in Figure 1.1 through Figure 1.3.

1.3 BACKGROUND

In 2002, Parsons Infrastructure and Technology Inc. (Parsons) installed seven VEWS on the
west side of Building 90 (VEW 13 - 19), 12 VEWSs beneath Building 90 (VEW 1 - 12), and two

1-1 December 2012
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blowers as well as associated piping and equipment for the SVE system as part of an SVE pilot
study. Results of this initial study and discussion of system construction and performance are
provided in the AOC-65 SVE Interim Treatability Test Report (Parsons, 2005a). Following the
initial study, a 6-month O&M study was conducted and the results are discussed in the AOC-65
Soil Vapor Extraction Operations and Maintenance Report (Parsons, 2005b). Additionally, a
groundwater recharge study and a remedial technology evaluation at AOC-65 was conducted and
documented in the Treatment Evaluation Report for AOC-65 SVE (Parsons, 2005c).

In 2007, Parsons added one deep-nested VEW cluster near the Building 90 west loading
dock, four shallow VEWS, and three intermediate-depth VEWSs west of the ditch at Building 90.
The nested VEW cluster consists of two VEWS installed to depths of 125 and 180 feet (ft) below
ground surface (bgs).

In 2011, prior to the AOC-65 Thermally Enhanced SVE Treatability Study, 2 steam
injection wells (SIW01 and SIW02) and 5 VEWSs (29-33) were installed and connected to the
Building 90 exterior side of the SVE system. The thermally enhanced treatability study ran for a
period of approximately one month between August 8, 2011 and August 30, 2011. Details and
results of this study are presented in AOC-65 Steam Enhanced SVE Treatability Study Report
(September 2011).

In 2012 several additional wells were installed following an Interim Removal Action (IRA)
in which contaminated soils and bedrock beneath a concrete-lined drainage ditch were removed.
The resultant trench (approximately 4 feet wide, 12 to 15 feet deep and 300 feet long) was
converted into an infiltration gallery to facilitate an in-situ chemical oxidant (ISCO) treatability
study. Seven treatability study wells were installed to monitor groundwater during and after the
ISCO solution application. Both steam injection wells (TSW-01 and -02) and three vapor
monitoring points (VMP-03, -04A, and -04B) were plugged and abandoned to accommodate this
treatability study (report forthcoming).

A chronology of activities associated with VOC treatment at AOC-65 and corresponding
documentation is presented in Table 1.1.

Table 1.1 AOC-65 Treatability Activities and Associated Reports
Activity Report Report Date

Area of Concern 65 Soil Vapor Extraction

SVE Operations Operations & Maintenance Report August 2003

IRA Area of Concern 65 Interim Removal Action August 2003

SVE Operations AOC-65SVE Interim Treatability Study Test March 2005
Report

SVE O&M Activities AQC-65 Soil Vapor Extraction Operations and April 2005
Maintenance Report

AOC-65 Groundwater Treatment Evaluation Report for AOC-65 SVE December 2005

Recharge Study

1-2 December 2012
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Activity

Report

Report Date

SVE Expansion
Permit Application
SVE Operations

SVE Operations

SVE System Expansion
and Thermal
Enhancement

Thermally Enhanced
SVE Treatability Study -
Well Installation
Thermally Enhanced
SVE Treatability Study
Results

IRA - Well Installation

ISCO Treatability study

Final AOC-65 Vapor Extraction Operations and
Assessment Report (CDRL A001G)

Area of Concern-65 Permit By Rule Application
for Removal Action

2010 Update to AOC-65 Soil Vapor Extraction
Operations And Maintenance Assessment Report

2011 Update to AOC-65 Soil Vapor Extraction
Operations And Maintenance Assessment Report

Final Work Plan Addendum for the Installation
of LGR Monitoring Wells and AOC-65 SVE
Enhancement Wells

Final Steam Enhanced Vapor Extraction
Treatability Study Work Plan

AOC-65 Steam Enhanced Soil Vapor Extraction
Treatability Study

Final Addendum Work Plan for AOC-65 Interim
Removal Action

Draft Work Plan for AOC-65 ISCO Treatability
Study

14 SCOPE OF OPERATIONS & MAINTENANCE
This document was prepared as an assessment of the AOC-65 SVE operations. The purpose

of this assessment is to evaluate and assess 18 months of system monitoring.

Activities performed during the operations and monitoring included:

April 2008
January 2008
July 2010

January 2011

March 2011

July 2011

September 2011

January 2012

July 2012

e Monthly determination of soil vapor/emissions for the Building 90 Sub-slab and
Building 90 Exterior systems on the eastern SVE side of the site including:

0 Ten exterior Building 90 VEWSs (VEWs 15, 16, 18, 28A, 28B, 29, 30, 31, 32, 33),

and

o Both Building 90 blowers.

e Monthly determination of soil vapor emissions for the AOC65 Shallow and AOC65
Deep systems on the western SVE side of the site including:

o Six shallow VEWs (VEWs 19, 20, 21, 23, 25, and 27),
o0 Six deep VEWSs (VEWs 13, 14, 17, 22, 24, and 26), and
o0 Both deep and shallow blowers.

e Soil gas monitoring and data collection to determine vapor emissions and flow rates
at specific VEWS;

1-3

December 2012



AOC-65 Soil Vapor Extraction O&M Assessment Report Section 1
Camp Stanley Storage Activity, Texas Introduction

e Twice monthly system checks of the equipment and piping network to adjust, repair,
and replace components as needed to maintain the systems in good operating
condition.

e Semi-annual collection of vapor samples from individual VEWSs, blower intakes, and
system exhausts.

1-4 December 2012
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CHAPTER 2
OPERATIONS AND MAINTENANCE TESTING PROTOCOLS

2.1 OVERVIEW

This chapter summarizes the SVE monitoring activities, before and after the steam enhanced
SVE treatability study in August 2011. The primary activities associated with the O&M
included bi-weekly and monthly monitoring of system performance, and semi-annual sampling
and analysis of extracted soil gas. In addition to these regularly scheduled activities, periodic
gauging of VEW water levels was performed and groundwater extraction was completed as
needed. SVE condensate and purge water was managed as authorized by Texas Commission on
Environmental Quality (TCEQ) Underground Injection Control permit, authorization number
5X2600431. Results from monitoring events are presented in Chapter 3.

2.2 INITIAL SOIL GAS AND FLOW ADJUSTMENTS

Initial monitoring was performed on December 9, 2010. The system was shut down April
2011 through July 2011 for the drilling and installation of 2 SIWs, 5 VEWSs, and plug and
abandonment of VMPs. From August 8 through August 30, 2011 a steam enhanced treatability
study was performed. Routine monitoring was resumed in October 2011. Field screening was
performed at all VEWSs using a Photovac 2020 Proplus photoionization detector [PID] (total
volatile hydrocarbon [TVH]), Dwyer Series 471 Thermo-Anemometer (temperature and flow),
and a Dwyer Series 477A Digital Manometer (vacuum). Samples were collected from the wells
outside Building 90 (VEWs 15, 16, 18, 28B and new wells 29 through 33), wells inside Building
90 (VEWSs 01, 02, 09, 10, 12, 13, 15), deep wells (VEWSs 24 and 26), shallow wells (VEWSs 19,
20, 21, 23, 25 and 27), and blower intakes for Volatile Organic Carbon (VOC) analysis by U.S.
Environmental Protection Agency (USEPA) method TO-15. Monitoring data was used to assess
operational performance and estimating emission levels from the SVE system to verify
compliance with the associated TCEQ permit by rule (PBR) for regulating air emissions from the
SVE blowers.

2.3 MONTHLY MONITORING

During the O&M assessment period, monthly system checks were conducted to assure that
systems continued to operate and perform as intended. The system checks involved recording
blower performance data on a log sheet, measurement of flow rates and vacuum pressures at
each on-line and accessible VEW, and general inspection of the condition of the above-ground
components of the system. Flow rates and temperatures are collected with a Dwyer series 471
Digital Thermo-Anemometer, and vacuum pressures are collected with a Dwyer series 477A
digital Manometer. System inspection and performance monitoring data are included in
Appendix A. Accumulated water in the moisture separator was drained from knockout tanks as
necessary during each visit as well as water evacuation from VEWSs and managed as authorized
by CSSA’s Underground Injection Control Permit.

Soil gas monitoring occurred on a regular basis, and was conducted concurrently with the
monthly system check. The monthly soil gas monitoring visits included direct measurements of
TVH in the individual flow streams and emissions from the main blower exhausts using Tedlar
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bags and field instruments. The schedule of activities completed during the 18-month O&M
assessment period is presented in Table 2.1.

Table 2.1

Completed O&M Activities, AOC-65 SVE O&M Assessment

Date

Activity

Samples/Comments

December 9, 2010

Monthly monitoring

Field readings from VEWSs 13-28B, and all
four intakes

December 16, 2010

Vapor Intrusion Sampling

Samples collected from VIP-12 through VIP-
14

January 5, 2011

Monthly monitoring

Field readings from VEWSs 13-28B, and all
four intakes

February 8, 2011

Monthly monitoring

Field readings from VEWSs 13-28B, and all
four intakes; SVE shut down for Noblis
testing 2/8/11 — 2/11/11

March 10, 2011

Monthly monitoring, semi-annual
sampling

Field readings and soil vapor sampling from
VEWSs 13-28B and all four intakes

March 23, 2011

SIW-01 drilling

Turned off western side of system for SIW
drilling

April 8, 2011

Monthly monitoring, SIW & VEW
drilling

Field readings from VEWSs 13,14,17,19-27;
and two intakes; Eastern system shut down
for drilling

April 18-27, 2011

Noblis sampling for carbon stable
isotope analysis

System shut down for Noblis sampling

Both sides of SVE system shut down for

May 4, 2011 SIW & VEW drilling drilling of SIWs and VEWSs.
June 2, 2011 Water line investigation SVE system remams_of_f to check for leaks in
water line around building 90
Field readings from VEWSs 13,14,17,19-27;
June 5, 2011 Monthly monitoring and two intakes; eastern side of system

remains off for SIW & VEWSs installation

August 4, 2011

Treatability Study

Steam injected into wells within AOC-65

August 9, 2011

Maintenance

Eastern side exterior blower replaced

October 13, 2011

Monthly monitoring

Field readings from VEWSs 13-33, and all
four intakes

October 25, 2011

System maintenance

GAC used on the western side during the
treatability study moved to eastern side just
before existing GAC

November 9, 2011

Monthly monitoring, VEW purging

Field readings from VEWSs 13-33, and all
four intakes; VEWSs purged and water levels
in VEWs gauged

December 7, 2011

Monthly monitoring, VEW purging

Field readings from VEWSs 13-33, and all
four intakes; VEWSs purged and water levels
in VEWSs gauged

January 6, 2012

Monthly monitoring, VEW purging

Field readings from VEWSs 13-33, and all
four intakes; VEWSs purged and water levels
in VEWSs gauged

February 6, 2012

Sampling

Composite sample collected from KO pots

2-2
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Date Activity Samples/Comments

Western deep side shut down due to
ineffectiveness; field readings from VEWSs

February 7, 2012 Monthly monitoring, VEW purging 15,16,18-21,23,25,27-33, and the three active
intakes; VEWSs purged and water levels in
VEWSs gauged

February 9-13, 2012 Plug and abandon VMPs Plug and abandon SIW02, VMP-4a, & VMP-

6 prior to trench installation

Trench installed on the western side of
February 29 — May 3, 2012 | Trench installation building 90 along ditch; trench then filled
with alternating layers of gravel and clay

Field readings from VEWs 15,16,18-
March 9, 2012 Monthly monitoring 21,23,25,27-33, and the three active intakes;
water levels in VEWSs gauged

SVE system shut down to move power lines

March 19-23, 2012 Power line work from the west side of Bldg. 90 to the east side
March 20, 2012 sampling A sample was collected from water that
accumulated in open trench
. - Trench filled with gravel/clay layers and
April 2012 Trench filling shallow, middle, and deep lines installed
Monthlv monitoring. semi-annual Field readings and soil vapor sampling from
April 2-3, 2012 y g VEWSs 15,16,18-21,23,25,27-33 and the three

sampling active intakes

Plug and abandon VMP-3 due to damage
April 26, 2012 Plug and abandon VMP-3 sustained from heavy equipment during
trench installation

May 7, 2012 Trench concrete completion Concrete ditch installed on top of trench

Field readings from VEWs 15,16,18-

May 8, 2012 Monthly monitoring 21,23,25,27-33 and the three active intakes

Note: Biweekly monitoring events are not included in this table. Biweekly system checks included emptying of water
accumulated in knock out pots, system pressure adjustments, and system maintenance as needed.

2.4 SEMI - ANNUAL MONITORING

During the O&M period, soil gas samples were collected from the system and submitted for
laboratory analysis on a semi-annual basis. These events occurred in March 2011, August 2011,
and April 2012. The second semi-annual sampling event for 2011 was performed during the
steam injection study (August) and a more detailed account of those activities and results can be
found in AOC-65 Steam Enhanced Soil Vapor Extraction Treatability Study Report (Parsons,
2011). Samples were collected from the selected sampling points (VEWSs 01 through 33), and all
four intakes during each sampling event to allow for direct comparison of results. Semi-annual
monitoring events were used to assess emissions from the system and to ensure compliance with
permitted standards. All emissions and soil gas air samples submitted for analyses were tested
for VOCs using USEPA Method TO-15. The CSSA Quality Assurance Project Plan was
followed for sample collection and analysis. Field screening was accomplished using a PID
meter. All sampling was done in accordance with the Sampling and Analysis Plan Addendum
(Parsons, 2005d). Results from the emissions testing are discussed in Subchapter 3.3.
Laboratory data packages are provided in Appendix B.
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2.5 CARBON EXCHANGE

The Eastern SVE system includes two blowers, one for the Building 90 Sub-slab, and one
for the Building 90 exterior VEWSs. The exhaust from these two blowers is plumbed to a
granular activated carbon (GAC) filtration unit designed to remove any volatiles prior to release
into the atmosphere. Once the carbon becomes saturated, it no longer filters the exhaust
efficiently. On January 12, 2010, the GAC was replenished with 1,500 pounds of fresh carbon.
The spent carbon was recycled through Calgon Carbon.

26 VEW WATER EVACUATION

During significant rain events and when the water table is elevated, the VEW screened
intervals fill with water. In order to keep the system running as effectively as possible the water
in these VEWSs are purged or evacuated. The purge water from these wells is managed within
the Bioreactor located at SWMU B-3 under TCEQ UIC authorization number 5X2600431. In
January 2012 system checks were performed before and after purging the VEWSs for comparison.
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CHAPTER 3
SYSTEM OPERATIONAL MEASUREMENTS

This section summarizes results of 18 months of monthly monitoring and soil gas sampling
during the O&M period (November 9, 2010 through May 8, 2012). Results were evaluated,
along with other periodic sample results, from this O&M task to assess system performance. A
brief evaluation of the O&M data and test results are included in this section.

3.1 SYSTEM OPERATIONAL MEASUREMENTS

Operation of the SVE system for the O&M assessment period began on November 9, 2010,
with the semiannual soil gas sampling. Airflow measurements and vacuum pressures were
obtained at each functional VEW outside Building 90 to ensure that the settings established
during the system adjustment were maintained. During the 18 month period, personnel from
Parsons performed system checks on an approximate twice-monthly schedule to ensure that
continuous air extraction remained relatively uninterrupted, and that blower operating parameters
remained stable. If any of the wells were non-functional due to maintenance or system
operational issues, appropriate steps were taken to address the situation. Typical problems that
render a VEW non-functional include: leaky well-head valves or high groundwater levels in the
VEW covering the screened interval. These issues are addressed by replacing the well-head
valve, or pumping groundwater from the VEW and managing the extracted groundwater as per
CSSA'’s Underground Injection Control Permit at SWMU B-3 Bioreactor.

Extraction pressure and airflow velocity measurements at each VEW and blower were
collected as specified in the AOC-65 SVE Systems O&M Plan (Parsons, 2010) and are presented
in Table 3.1 and Table 3.2, respectively. Table 3.3 includes the suite of field parameter
measurements collected at the four blower intakes and the two system exhausts. During months
36 through 39 (April through July, 2011) both sides of the system were shut down for the drilling
of SIW-01, SIW-02, and VEWSs 29-33. During months 40 and 41 (August and September, 2011)
a steam injection treatability study was conducted, details from this study were reported in the
AOC-65 Steam Enhanced SVE Treatability Study Report (Parsons, 2011). In February 2012 it
was determined from VOC analysis that the AOC-65 deep wells were not contributing to the
removal of significant amounts of VOCs, therefore the deep side was turned off for the
remaining 4 months.

Intake pressures at deep VEWS had a tendency to decrease (increase in vacuum pressure)
during the winter months, which may be due to condensation forming in the formation caused by
temperature gradients and barometric pressure changes during the winter months. Monthly flow
rates for both the Building 90 and AOC-65 systems varied widely throughout the O&M
assessment period possibly indicating system instability, or inconsistent readings due to high
vapor moisture in the extracted soil gas causing erratic readings of the thermal anemometer.
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Table 3.1 Monthly Blower and VEW Vacuum Pressure (in. H,0)
Building 90 Month 31 | Month 32 | Month 33 | Month 34 | Month 35 | Month 36 [ Month 37 | Month 38 | Month39 | Month40 | Month41 | Month 42 | Month 43 | Month 44 Month 45 Month 46 | Month 47 | Month 48 | Month 49
exterior 11/9/10 12/9/10 1/5/11 2/8/11 3/10/11 4/8/11 May-11 Jun-11 7/5/11 8/18/11 9/1/11 10/13/11 11/9/11 12/7/11 1/4/12 1/6/12 2/7/12 3/9/12 4/3/12 5/8/2012
Building 90 Intake-EX -44.1 -42.1 -41.6 -39.1 -38.7 -70.0 -12.4 -14.6 -20.3 -21.1 -20.3 -17.7 -17.2 -15.5 -12.1
VEW 15 -41.6 -39.3 -39.8 -35.6 -36.9 -8.6 -11.6 -17.3 -18.3 -17.4 -15.4 -14.6 -12.8 -8.5
VEW 16 -43.3 -39.2 -39.6 -35.2 -33.4 -8.7 -11.2 -17.3 -17.6 -17.1 -15.8 -14.3 -12.8 -8.7
VEW 18 -44.1 -38.8 -39.8 -35.6 -36.5 9.1 -12.7 -17.5 -18.4 -16.4 -15.5 -14.3 -12.7 -8.5
VEW 28A -44.1 -37.6 -39.3 -34.1 -36.1 -8.9 -11.5 -14.9 -17.9 -17.9 -15.3 -14.7 -13.6 -7.9
VEW 28B -44.1 -36.7 -42.3 -34.1 -30.3 -8.5 -10.8 -16.5 -18.7 -17.7 -15.5 -15.4 -13.5 -8.2
VEW 29 - -- - - -- system off for drilling -8.1 -11.2 -16.2 -16.7 -14.7 -14.1 -14.4 -11.5 -7.8
VEW 30 - -- - - - -8.1 -11.9 -16.2 -18.3 -16.2 -14.7 -13.8 -11.8 -7.9
VEW 31 - -- - - - -8.0 -10.8 -16.3 -16.9 -15.8 -13.6 -134 -11.1 -7.9
VEW 32 -- -- - - - -8.2 -10.9 -16.1 -17.1 -15.6 -14.9 -14.1 -12.2 -7.9
VEW 33 -- -- - - - -8.1 -11.1 -15.4 -17.3 -16.4 -14.7 -13.6 -11.9 -8.2
interior
Building 90 Intake-SS -38.6 -38.5 -35.6 -36.1 -62 -34.2 -30.8 -30.2 -32.8 -32.8 -32.2 -34.2 -44.0 -44.0
AOC-65 Month 31 | Month 32 | Month 33 | Month 34 | Month 35 | Month36 [ Month 37 | Month38 | Month39 | Month40 Month41 | Month 42 | Month 43 | Month 44 Month 45 Month 46 | Month 47 | Month 48 | Month 49
shallow wells 11/9/10 12/9/10 1/5/11 2/8/11 3/10/11 4/8/11 May-11 Jun-11 7/5/11 8/18/11 9/1/11 10/13/11 11/9/11 12/7/11 1/4/12 1/6/12 2[7/12 3/9/12 4/3/12 5/8/2012
AOC-65-Intake-SW -37.1 -39.7 -38.0 -39.0 -35.6 -344 -25.3 -22.0 -14.5 -25.5 -275 -334 -31.1 -37.3 -43.8 -40.2 -40.6
VEW 19 -36.1 -38.6 -37.1 -38.3 -34.4 -33.8 -24.9 -14.1 -24.8 -28.1 -32.8 -29.8 -36.7 -44.1 -40.9 -40.2
VEW 20 -35.7 -37.5 -36.8 -36.5 -36.1 -33.7 -24.6 -13.9 -24.9 -21.7 -32.5 -31.1 -36.4 -42.6 -41.3 -39.8
VEW 21 -35.4 -37.8 -36.3 -37.6 -36.1 -34.5 -24.5 -13.9 -24.6 -26.8 -32.8 -31.9 -37.1 -42.9 -40.3 -40.2
VEW 23 -35.7 -37.1 -37.1 -36.3 -35.1 -33.8 -24.4 -14.0 -24.6 -27.5 -32.6 -31.5 -36.7 -42.3 -40.5 -30.2
VEW 25 -35.6 -37.2 -36.1 -37.3 -34.8 -34.2 -24.2 -14.3 -24.5 -26.5 -334 -32.2 -36.5 -43.6 -40.3 -40.4
VEW 27 -35.9 -37.2 -35.9 -36.3 -35.6 -33.6 -24.4 -14.0 -24.9 -26.7 -32.9 -31.5 -36.9 -26.4 -40.5 -39.8
deep wells system off for drilling
AOC-65-Intake-DW -35.9 -38.4 -384 -39.0 -38.6 -35.7 -32.0 -46 -26.4 -32.7 -34.8 -36.1 -35.9
VEW 13 -32.1 -33.5 -33.7 -34.6 -33.3 -30.7 -27.9 -23.3 -29.8 -31.1 -34.8 -30.3
VEW 14 -31.8 -34.1 -33.6 -33.7 -32.9 -31.1 -21.7 -23.1 -28.5 -31.1 -32.6 -31.5
VEW 17 -315 -32.6 -33.3 -33.7 -33.1 -31.1 -21.7 -22.7 -21.7 -415 -33.3 -30.4 system shut down due to minimal VOC detections
VEW 22 -31.1 -32.6 -32.2 -34.3 -33.3 -30.2 -27.2 -22.5 -27.9 -30.7 -32.1 -30.2
VEW 24 -30.6 -34.2 -32.2 -33.7 -32.8 -30.7 -27.2 -22.4 -27.9 -31.0 -33.3 -30.5
VEW 26 -30.6 -32.4 -32.3 -33.1 -32.9 -30.8 -26.8 -22.3 -28.4 -30.3 -32.3 -304

Note: - The system was turned off for vapor intrusion and pulse testing from August 23 through October 15, 2010
* - No readings were collected following the conclusion of steam injection
** - Readings were collected prior to purging VEWSs on 1/4/12 and after purging VEWSs on 1/6/12




Table 3.2 AOC-65 SVE System VEW Flow Rates (ft/min)
Building 90 Month 31 | Month 32 | Month 33 | Month 34 | Month 35 | Month 36 | Month 37 | Month 38 | Month 39 | Month 40 | Month 41*| Month 42 | Month 43 | Month 44 Month 45** Month 46 | Month 47 | Month 48
exterior 11/9/10 12/9/10 1/5/11 2/8/11 3/10/11 4/8/11 May-11 Jun-11 7/5/11 8/18/11 9/1/11 10/13/11 | 11/9/11 12/7/11 1/4/12 1/6/12 2/7/12 3/9/12 4/3/12
Building 90 Intake-EX 4,480 3,312 3,611 2,149 6,990 5,212 >15000 3,720 3,285 2,384 >15000 2,341 1,378 4,917
VEW 15 614 7,078 667 525 686 71 92 243 226 230 8,424 272 285 230
VEW 16 2,806 1,771 3,764 1,851 2,901 701 821 234 300 210 8,019 290 309 246
VEW 18 751 2,253 668 667 662 797 103 251 464 279 217 279 264 254
VEW 28A 556 3,182 1,371 2,418 4,532 677 949 1,604 277 372 516 279 273 229
VEW 28B 2,032 671 708 610 1,471 79 115 250 466 410 370 284 279 250
VEW 29 - - - - - system off for drilling 500 445 236 345 178 180 1,392 174 773
VEW 30 - -- - -- - 64 170 229 420 160 183 1,390 115 221
VEW 31 - - - - - 1584 2,181 1,640 2,790 1,347 3,172 1,420 3,675 3,136
VEW 32 - -- - -- - 82 174 237 445 2,751 183 434 101 224
VEW 33 - -- - -- -- 270 282 224 384 1,830 210 736 173 283
interior
Building 90 Intake-SS| 7,540 - 9,112 6,608 4,153 2592 -- 11,131 4,234 6,832 >15000 6,428 5,677 12,201
AOC-65 Month 31 | Month 32 | Month 33 [ Month 34 | Month 35 | Month 36 | Month 37 | Month 38 | Month 39 [ Month 40 | Month 41*| Month 42 | Month 43 | Month 44 Month 45** Month 46 | Month 47 | Month 48
shallow wells 11/9/10 12/9/10 1/5/11 2/8/11 3/10/11 4/8/11 May-11 Jun-11 7/5/11 8/18/11 9/1/11 10/13/11 | 11/9/11 12/7/11 1/4/12 1/6/12 2[7/12 3/9/12 4/3/12
AOC-65-Intake-SW 623 703 934 1,487 921 1,405 1,820 1905 1,760 1,553 1,523 1,204 >15000 1,381 901 829
VEW 19 863 2,304 904 3,009 725 748 1,244 1092 656 722 440 637 311 687 504 622
VEW 20 1,312 1,478 772 701 777 686 449 300 196 512 438 631 443 656 602 601
VEW 21 1,860 440 751 418 748 662 497 342 181 481 621 637 615 633 704 622
VEW 23 836 637 759 474 763 620 1,431 1436 733 734 1,334 1,206 1,315 856 384 561
VEW 25 2,391 1,573 817 371 743 717 546 485 172 456 607 587 501 646 581 590
VEW 27 533 545 800 617 822 713 567 515 170 457 597 645 611 631 516 622
deep wells system off for drilling
AOC-65-Intake-DW 5,234 5,221 6,996 5,140 7,555 7,661 8,550 6629 6,318 5,572 4,907 6,537 4,804
VEW 13 2,789 8,167 10,135 7,713 2,133 2,755 4,175 2945 2,737 2,718 3,856 7,828 8,100
VEW 14 637 1,655 566 605 641 517 550 497 466 565 688 7,171 413 system shut down due to minimal
VEW 17 1,385 1,546 1,226 3,503 1,716 2,069 2,680 1694 1,686 1,270 955 1,110 1,604 VOC detections
VEW 22 1,161 7,032 1,510 915 1,343 1,550 2,114 1306 914 859 961 1,708 11,817
VEW 24 582 354 645 1,788 689 620 495 494 438 555 929 386 273
VEW 26 1,941 1,906 1,364 753 900 1,523 1,864 1223 1,086 858 799 1,011 751

Note: - The system was turned off for vapor intrusion and pulse testing from August 23 through October 15, 2010
* - No readings were collected following the conclusion of steam injection
** - Readings were collected prior to purging VEWSs on 1/4/12 and after purging VEWSs on 1/6/12
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Table 3.3 AOC-65 SVE System Intake/Exhaust Field Data Summary:
November 2010 - May 2012
WESTERN AOC-65 SVE SYSTEM
AOCG65-INTAKE-SW AOC65-INTAKE-DW AOC65-EXHAUST
Vac. @ Vac. @ Vac. @
Vacuum Pump Manifold Temp. TVH | Vacuum Pump Manifold Temp. TVH Manifold Temp. TVH
Date Inlet (in. H20) (in.H,0) Flow (fpm)| (deg. F) | (ppm) | Inlet (in. H20) (in.H,0) Flow (fpm)| (deg. F) [ (ppm) (in.H,0) Flow (fpm)| (deg. F) (ppm)
11/9/2010 40 -37.1 623 68.5 6.7 45 -35.9 5234 | 712 25 20 6,327 | 126.1 | 2.7
12/9/2010 40 -39.7 703 64.5 0.0 51 -38.4 5221 | 651 0.0 20 1,366 | 101.2 | 0.0
1/5/2011 42 -38.0 934 69.0 | 159 50 -38.4 6,996 | 65.2 6.6 21 5330 | 1212 | 56
2/8/2011 40 -39.0 1487 55.9 7.3 50 -39.0 5,140 | 53.0 52 2.3 5,210 | 1106 | 5.4
3/10/2011 40 -35.6 921 75.5 52 50 -38.6 7,555 | 714 19 20 8,400 | 1308 | 0.1
4/8/2011 35 -34.4 1405 79.8 24 45 -35.7 7,661 77.1 2.6 2.5 8,900 | 136.5 3.7
Zﬁlggﬂ System off for Drilling
7/5/2011 27 -25.3 1820 88.5 6.7 42 -32.0 8,550 | 90.6 4.8 3.0 14,500 | 1529 | 24
8/18/2011 22 1905 89.7 46 6,629 | 93.0
9/1/2011 —— - — —— - - — - - —— —— - e ——
10/13/2011 15 -14.5 1760 82.3 12 40 -26.4 6,318 78.6 0.1 -—- --- --- -—-
11/9/2011 30 -255 1553 64.2 6.1 42 -32.7 5572 | 69.0 5.8 34 12,508 | 120.3 | 6.6
12/7/2011 30 -27.5 1523 58.0 3.9 40 -34.8 4,907 | 59.3 4.3 35 9,579 | 1225 | 4.6
1/4/2012 33 -33.4 1204 64.5 0.0 43 -36.1 6,537 62.9 4.7 24 10,341 | 106.5 41
1/6/2012 33 -31.1 >15000 | 58.6 | 11.2 40 -35.9 4,804 | 59.5 6.2 4.2 10,782 | 126.8 | 3.9
2/7/2012 39 -37.3 1381 57.1 2.6 0.2 1,047 | 104.3 3.3
3/9/2012 42 -43.8 901 51.7 4.1 Deep Blower off due to inneffectiveness 0.1 986 1102 | 4.1
4/3/2012 40 -40.2 829 80.7 7.3 0.0 772 1448.0( 11
EASTERN AOC-65 SVE SYSTEM
B90-INTAKE-EX B90-INTAKE-SS B90-EXHAUST
Vac. @ Vac. @ Vac. @
Vacuum Pump Manifold Temp. TVH | Vacuum Pump Manifold Temp. TVH Manifold Temp. TVH
Date Inlet (in. H20) (in.H,0) Flow (fpm)| (deg.F) | (ppm) | Inlet (in. H20) (in.H,0) Flow (fpm)| (deg. F) [ (ppm) (in.H,0) Flow (fpm)| (deg. F) (ppm)
11/9/2010 50 -44.1 4,480 | 69.4 1.9 62 -38.6 7,540 | 68.9 11 8.9 5478 | 1356 | 1.3
12/9/2010 38 -42.1 3,312 | 69.0 0.0 60 37.8 5415 | 68.7 0.0
1/5/2011 50 -41.6 3,611 | 69.6 53 65 -38.5 9,112 | 714 4.0 10.8 8,513 | 132.7 | 15
2/8/2011 48 -39.1 2,149 | 57.1 43 64 -35.6 6,608 | 57.1 25 12.2 10,739 | 117.3 | 3.5
3/10/2011 48 -38.7 6,990 | 81.1 0.0 65 -36.1 4,153 | 86.3 0.0 12.6 >15000 [ 150.2 | 0.0
4/8/2011
Zﬁlggﬂ System off for Drilling
7/5/2011
8/18/2011 70 5212 | 87.2 62 2,592 | 86.3
9/1/2011 —— - — —— - - — - - —— —— - e ——
10/13/2011 75 -12.4 >15000 | 74.2 19 69 -34.2 >15000 | 87.4 12 20.7 >15000 | 144.1 1.3
11/9/2011 --- -14.6 3,720 65.2 6.8 75 -30.8 11,131 | 674 5.5 211 >15000 | 134.4 6.1
12/7/2011 17 -20.3 3,285 62.2 8.3 72 -30.2 4,234 48.7 4.3 20.6 14,613 | 135.3 7.4
1/4/2012 35 -21.1 2,384 | 60.7 3.5 65 -32.8 6,832 | 62.8 2.0 204 >15000 | 137.1 | 2.7
1/6/2012 38 -20.3 1,919 | 60.7 5.1 64 -29.8 >15000 | 73.5 1.9 21.0 >15000 | 139.8 | 3.2
2/7/2012 30 -17.7 2,341 62.7 34 55 -32.2 6,428 65.1 2.0 33.6 >15000 | 136.2 34
3/9/2012 30 -17.2 1,378 | 555 2.1 66 -34.2 5677 | 54.1 0.9 32.2 >15000 | 1348 | 1.8
4/3/2012 33 -15.5 4,917 77.1 2.2 56 -44.0 12,201 | 78.7 0.0 28.1 >15000 | 164.8 0.0

3-4




AOC-65 Soil Vapor Extraction O&M Assessment Report Section 3
Camp Stanley Storage Activity, Texas System Operational Measurements

3.2 Soil Gas Screening Results

Soil gas concentrations in each of the VEW monitoring points were measured using field
instruments during the monthly monitoring events. The PID used for TVH detection is
calibrated using isobutylene, therefore PCE and TCE reading from the PID instrument may
provide biased high results. However, because TCE makes up such a small fraction of the VOC
content, it’s unlikely that TCE contributes much to the PID derived values. Additionally, the
PID is susceptible to errors associated with temperature fluctuations and soil vapor moisture
content.

TVH readings are screening data collected to assess the operational performance of each
vapor extraction well or blower. The TVH field screening results indicate a slight increase in
VVOCs after the thermal enhancement study in both the western and eastern sides of the system.
On the Western AOC-65 (deep and shallow) side of the system the TVH readings spiked in the
same month, January 2012. On the Eastern Building 90 side of the system TVH readings spiked
earlier, the Sub-slab in November and the exterior wells in December 2012.

Analysis of soil vapor samples over the entire 18 months of the O&M period are slightly
dissimilar than the TVH readings, though both indicate a peak in TVH or VOC concentrations
around the time of the steam injection treatability study. The TVH readings indicate stable or
slightly increasing concentrations over the 18 month O&M period, while a VOC analysis of soil
vapors indicate a moderate reduction in VOC concentrations in Western AOC-65 (deep and
shallow) VEWSs and blower intakes and a slight reduction in VOC concentrations in the Building
90 sub-slab intake.

3.3 SOIL GAS ANALYTICAL RESULTS
3.3.1 Soil Vapor Summary

Soil vapor samples were collected for analytical testing during the eighteen months of O&M
at AOC-65. Samples were collected on November 9, 2010, March 10, 2011; August 18, 2011;
and April 3, 2012. Emission samples results are included in Table 3.4. Results from the
Treatability Study sampling (August, 2011) are included in Table 3.4 and discussed briefly to
provide context for overall removal trends (specifically, orders of magnitude increases in PCE
concentrations in VEWSs and blower intakes), however, these data are not included in
calculations for the determination of PCE removal rates and quantities as they represent
anomalous conditions. Results from the thermal enhancement treatability study performed
during this O&M period are discussed in further detail in AOC-65 Steam Enhanced SVE
Treatability Study Report (September 2011).

Soil vapor samples were collected in-line from AOC-65 VEWS, and emission samples were
collected from the blower intake at each of the four vacuum blower systems. SVE sampling
results collected during the monitoring period indicated that tetrachloroethylene (PCE) emissions
constituted over 97% of the total VOC emitted from the AOC-65 SVE system. Therefore,
discussions regarding contaminant removal rates are associated with PCE concentrations,
however, trichloroethene and cis-1,2-dichloroethene results are also included in Table 3.4.

Initial sample results showed higher concentrations of VOC removed from the bedrock
during the thermal enhancement study. Just before this study began the system was shut down
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for 3-4 months in order to install wells on the Building 90 exterior side of the system. This likely
contributed to VOC accumulation in the soil gas within the underlying bedrock formation. PCE
concentrations measured over the O&M period indicate increasing trends at some VEWSs and at
the Building 90 Exterior system exhaust (blower intake). Increases in PCE concentrations were
detected following steam injection in three of the SVE system blower intakes followed by a
decrease in PCE concentrations during final sampling event. The western deep wells were off
during the final sampling event.

3.3.2 PCE Removal Rates and Quantities

PCE removal rates are calculated using flow data, vacuum pressures, data acquired from soil
gas analyses, and system operational run-times. Included in Table 3.5 are the estimated removal
rates, in pounds per year (lb/yr), calculated for each blower intake using the measured flow rate
and vacuum pressure, and PCE concentrations from the semi-annual sampling events over the
48-month lifespan of SVE operations at AOC-65. Table 3.6 further separates the estimated mass
removed per sub system on a semi-annual basis for this 18-month O&M period.

All calculated removal rates are below the allowable levels specified by TCEQ PBR
Number 71208 (Parsons, 2008a).

The estimated sustainable removal rates for the AOC-65 systems in tables 3.5 and 3.6 are
low. These low removal rates may come from a variety of sources, including: long term
operational down times, less available exposed screen intervals (due to high groundwater levels
in the vadose zone), flow/vacuum data collection errors, and slow volatilization rates within the
bedrock formation. The combined calculated PCE removed from all four sub-systems during the
most recent 18-month O&M period in Table 3.6 (11.18 Ibs) is less than the calculated mass
removed in year 2 of resumed SVE operations in Table 3.5 (12.1 Ibs) and less than one-tenth of
the calculated mass removed during the first year of resumed SVE operations (113.1 Ibs),
indicating diminishing returns. Though the operational run-times vary from year to year, the
yearly PCE removal rates (i.e. Ib/hr) are estimated independently of operational time. The
estimated PCE removal rates through four years of operation indicate a significant reduction
from year one to year two and continued reductions through year 4 as shown in Table 3.5.
During the fourth year of operation, the Western system deep well blower was shut down for the
last four months due to ineffectiveness. Decreases in annualized removal rates are seen in each
of the other systems with the exception of Eastern Sub-slab which showed a slight increase. This
could be attributed to the steam injection during month 40. Lower removal rates may also be
attributed to higher than normal groundwater elevations, most notably for systems with shallow
VEWSs. As water levels rise, VEW screens become submerged, thus reducing the available
surface area from which soil vapors may be extracted.

3.3.3 Air Emissions Summary

The total mass of contaminants removed by the SVE system during the O&M period (18
months) was estimated using the average removal rates from the intakes at each blower and
system operational running times (see Table 3.6). The annualized mass removal rate by the
AOC-65 SVE system during the O&M period is estimated to be 12.09 Ibs/year (~0.9 gallons/yr)
following the first semi-annual event and 11.95 Ibs/yr (~0.9 gallons/yr) during the second and
third semi-annual events in this O&M period, which are well below the permitted limit of 0.268
Ib/hr or 2,347.68 Ib/year.
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Table 3.4 Blower Intake and VEW VOC Summary

Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene
Building 90 Month 31 Month 35 Month 40 Month 48 Month 31 Month 35 Month 40 Month 48 Month 31 Month 35 Month 40 Month 48
exterior 11/9/10 3/10/11 8/18/11 4/3/12 11/9/10 3/10/11 8/18/11 4/3/12 11/9/10 3/10/11 8/18/11 4/3/12
Building 90 Intake-EX 31B 65 B 570 310 8.3B 22B 7.9 9.2 ND ND 1.8 24
VEW 15 NS 26B 340 180 NS 0.88 FB 20 5.7 NS ND 26 1.3
VEW 16 NS 11B 4.4 220 NS 26B ND 6.3 NS 0.28 F ND 15
e |vEw 18 NS NS NS 23 NS NS NS 1.2 NS NS NS ND
*z VEW 28A 170 B NS 16 NS 25B NS 7.8 NS 0.96 F NS ND NS
3 VEW 28B 9.6 B 42B 36 240 51B 35B 3.7 12 ND ND ND 0.85
5 VEW 29 NS NS 14 22 NS NS ND 2.1 NS NS ND 1.0
I VEW 30 NS NS 7,200 2,900 NS NS 26 11.0 NS NS 12 59F
¢ |VEW3L NS NS 430 170 NS NS ND 9.3 NS NS ND 2.2
9,: VEW 32 NS NS 3,400 2,200 NS NS 17 12.0 NS NS ND ND
g VEW 33 NS NS NS 530 NS NS NS 24.0 NS NS NS 3.2
] interior
W lvew o1 NS 1.0FB NS NS NS 0.74FB NS NS NS ND NS NS
VEW 02 NS 56 B NS NS NS 0.50 FB NS NS NS ND NS NS
VEW 09 NS 1500 B 2,700 NS NS 3.0 FB 6.1 NS NS 2.7F ND NS
VEW 10 NS 6.8 B 920 NS NS 0.66 FB 1.6 NS NS 0.38 FB ND NS
VEW 12 NS 480 B NS NS NS 0.79 FB NS NS NS ND NS NS
Building 90 Intake-SS 210B 180 B 650 86 11B 11B 2.8 049 F 0.73F 0.89 F 2.6 0.70 F
AOC-65 Western Month 31 Month 35 Month 40 Month 48 Month 31 Month 35 Month 40 Month 48 Month 31 Month 35 Month 40 Month 48
shallow wells 11/9/10 3/10/11 8/18/11 4/3/12 11/9/10 3/10/11 8/18/11 4/3/12 11/9/10 3/10/11 8/18/11 4/3/12
AOC-65-Intake-SW 1,900 890 B 970 520 56 26 B 12 24 60 37B 10 23
g [VEW19 1,800 680 B 190 330 80 26 B 20 44 100 43 60 46
2 |VEW 20 210 NS ND 87 28 NS 190 1.2 19 NS 70 0.81
& |vew 21 12 NS 1.9 16 5 NS 3.4 5 0.87F NS ND 0.82
U>J VEW 23 73 NS 7.8 23 9.4 NS 4.0 3.8 3 NS ND 1.8
g VEW 25 6,200 2500 B 24 690 150 62 B 2.6 21 100 33 0.62 8.9
© |VEW 27 2,400 1100 B 3,000 1,000 20 12B 18 6.1 11 6.8 ND 3.4
8 deep wells
<C( AOC-65-Intake-DW 69 B 37B 14 NS 11B 8.7B 4.1 NS 045F 0.51 FB ND NS
& |vEw13 NS 34B 8.2 NS NS 34B 0.33 NS NS ND ND NS
g VEW 14 NS 8.7B 1.6 NS NS 29B ND NS NS ND ND NS
VEW 17 78 B NS ND NS 13 B NS ND NS 0.50 F NS ND NS
VEW 22 28 B NS NS NS 40B NS NS NS ND NS NS NS
VEW 24 NS 24B NS NS NS 11B NS NS NS 0.60 FB NS NS
VEW 26 100 B 34B 0.79 NS 31B 16 B 2 NS 2.5 0.73F ND NS

* all concentrations are reported in ppbv

ND = concentrations were not detected between the MDL and RL
NS = VEW was not sampled during the semi-annual event

B = denotes contaminants identified in the laboratory blank

F = concentrations were detected above the MDL but below the RL
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Table 3.5

Blower

Blower

Blower

Blower

Estimated Yearly PCE
Removal Rates and Mass/VVolume Removed

Estimated Removal Rates (gal/yr)

yrl yr2 yr3 yrd
Apr-09  Apr-10  Apr-11 Apr-12
B 90 EX 0.31 0.10 0.11 0.19
B 90 SS 5.95 0.48 0.35 0.28
Shallow 2.42 0.18 0.30 0.29
Deep 1.26 0.24 0.13 0.13
Yearly total 9.94 1.01 0.89 0.88
Blower operational time (per year)
yrl yr2 yr3 yrd
Apr-09  Apr-10  Apr-11  Apr-12
B 90 EX 0.84 0.77 0.56 0.47
B 90 SS 0.84 1.00 0.76 0.64
Shallow 0.84 0.71 0.76 0.55
Deep 0.84 0.83 0.76 0.30

* one year = May through April

Calculated volume removed (gal)

yrl yr2 yr3 yrd
Apr-09  Apr-10  Apr-11  Apr-12 Blower total
B 90 EX 0.26 0.08 0.06 0.09 0.490
B 90 SS 5.00 0.48 0.27 0.18 5.921
Shallow 2.04 0.13 0.23 0.16 2.556
Deep 1.06 0.20 0.10 0.04 1.392
Yearly total 8.35 0.89 0.66 0.46 10.36
Calculated mass removed (Ib)

yrl yr2 yr3 yrd

Apr-09  Apr-10  Apr-11  Apr-12  Blower total
B 90 EX 35 11 0.8 1.2 6.63
B 90 SS 67.7 6.5 3.6 2.4 80.20
Shallow 27.6 1.8 3.1 2.1 34.63
Deep 14.3 2.7 13 0.5 18.86
Yearly total 113.1 121 8.9 6.3 140.31
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Table 3.6

Blower

Blower

Blower

Blower

Estimated Semi-Annual PCE
Removal Rates and Mass/VVolume Removed
for 18 month O&M period

Blower Operational Run-Time (year)

Semi-annual  Nov 2010 - Apr 2011 - Nov 2011 -
Event  Apr 2011 Nov 2011 Apr 2012
B 90 EX 0.232 0.05 0.42
B 90 SS 0.43 0.15 0.49
Shallow 0.43 0.1 0.45
Deep 0.43 0.1 0.2

Estimated Removal Rates (gal/yr)

Semi-annual  Nov 2010 - Apr 2011 - Nov 2011 -
Event  Apr 2011 Nov 2011 Apr 2012

B 90 EX 0.11 0.19 0.19
B 90 SS 0.35 0.28 0.28
Shallow 0.30 0.29 0.29
Deep 0.13 0.13 0.13
Semi-annual 0.89 0.88 0.88

event total total

Calculated Mass Removed (gal)

Semi-annual  Nov 2010 - Apr 2011 - Nov 2011 -
Event  Apr 2011 Nov 2011 Apr 2012 Blower Total
B 90 EX 0.03 0.01 0.08 0.12
B 90 SS 0.15 0.04 0.13 0.33
Shallow 0.13 0.03 0.13 0.29
Deep 0.06 0.01 0.03 0.09
Total by semi-
annual event 0.36 0.09 0.37 0.83

Calculated Mass Removed (Ibs) per Semi-annual Event

Semi-annual  Nov 2010 - Apr 2011 - Nov 2011 -
Event  Apr 2011 Nov 2011 Apr 2012 Blower Total
B 90 EX 0.34 0.13 1.10 1.57
B 90 SS 2.04 0.56 1.83 443
Shallow 1.78 0.39 1.76 3.92
Deep 0.75 0.17 0.34 1.26
Total by semi-
annual event 4.91 1.25 5.02 11.18
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CHAPTER 4
CONCLUSIONS AND RECOMMENDATIONS

There are several conclusions that can be drawn from the O&M activities performed at the
AOC-65 SVE system. The testing activities demonstrated that SVE does remove VOC
contamination present in the area, but its effectiveness is limited. Thermally enhancing the
system through steam injection did show an increase in PCE levels within individual VEWs as
well as the intakes with the exception of the western deep wells. Purging the VEW’s improves
flow rates as more available screen is exposed. There were some initial difficulties with the SVE
system and moisture content control. Once the moisture issues were recognized, the reliability of
PID field measurements improved. System flow rates were somewhat variable, especially at the
sub-slab intake, even though the vacuum on the system remained relatively constant.

During the 48 months of resumed O&M operation of the SVE system at AOC-65, the
removal of approximately ~10.4 gallons of PCE was achieved. Mass removal estimates are
based on the yearly average removal rates and operational times for the individual blowers.
Observations of the overall performance of the SVE system during the four-year operational
period at AOC-65 include:

e 80% of the estimated mass removed via the SVE system at AOC-65 occurred during
the first year of resumed operation.

e The last three years of SVE operation at AOC-65 have collectively contributed a total
of ~2 gallons of PCE removed, or 19.5% of the total PCE removed since 2008.

e Although thermal enhancement activities successfully increased volatilization of
VOCs, secondary affects (e.g. increased condensate generation) limited system
recovery effectiveness (reduced flow).

The overall conclusions for this 18-month AOC-65 SVE assessment period include:

e Approximately ~0.83 gallons (11.18 Ib) of PCE has been removed from underlying
limestone at AOC-65 since November 2010;

0 Sub-slab VEWSs accounted for 0.33 gallons of removed mass;

0 AOC-65 shallow VEWSs accounted for 0.29 gallons of removed mass;

o Exterior Building 90 VEWSs accounted for 0.12 gallons of removed mass;
0 AOC-65 deep VEWSs accounted for 0.09 gallons of removed mass.

e During the last 18 months, the SVE system at AOC-65 has contributed less than 8%
of the total PCE removed since operations resumed in 2008.

e The Western shallow system was more effective at removing PCE than the Western
deep system when groundwater levels were not affecting screen intervals.

Although SVE has proven to be an effective approach for the removal of VOCs vapors in
the shallow subsurface at AOC-65 in the past (~14.77 gallons removed in 2002 during initial
SVE operations at AOC-65 and ~8.34 gallons removed during year one of this O&M (2009)); in
its current configuration, the system is neither effective nor efficient and further modifications to
the system to improve system effectiveness are impractical. Based on the observations of SVE
system performance and overall conclusions stemming from these observations, Parsons

4-1 December 2012
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recommends the discontinuation of SVE operations at AOC-65 and repurposing VEWSs as
monitoring or injection points for future treatability studies.
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Building 90 SVE Inspection and Monitering Form
Camp Stanley Storage Activity, Texas

[ [+ x] -
Data/Time :, fi-q / 0(630 Operator: E“‘ H' v ﬁw.r,{q Monitoring Event: Biweekly / Monthly / Quarterly —_ffm" a"”“”"{
Wellhead Readings |
Monitoring Total Depth| Screened Vac Flow Temp voc Analytical Sample Collected
Point ft. BTOC | Interval nH;0 fom °F ppm Timoe | Sumima Canister# Comments
Subsla_gl Weils
AQCBS-VEW1 -
AQCE5-VEW2 -
AQC65-VEWS -
AOCB5-VEWS -
AOCE5-VEW10 -
AQCBE5-VEW12 -
4{¢ [Bo0INTAKE-SS . 28,0 | 35Y0 | 1€.5 il W5 W 2645
. Exterior Wells
Manifold Readings _ Woellhead

Monitoring Total Depth| Screened Vac Flow Temp Voo Analytical Sample Collected Vac
Point . BTOC | Intervat {in. H,0) fom °F ppm Time Summa Canlster ¥ {in. H 0} Comments

AOCE5-VEW15 13 sa2 |- 1 0"‘ 1.4 0.9 {03\ - 05

/
AOCBS-VEW1S 41 540 |- 43,3 | 390V | (.4 L3 1032 / -3.5
|AOCE5-VEW18 56 | 155855 |- Hd. | s Lt | 03 1035 — | 0.3

% |aocesvewzsa | 120 | o120 | YU | 656 | 30 .1 L? 10394k 334902 4y
Y laocesvewzes 179 |130.3-170.3)- LI"“ 2032 ?Ol 0 o4y M /&037’ . 7.0 -

Y14 |Beo-INTAKE-EX Sl ] [ 9ys0 | G4y 1.9 o4k ¥ 76420

|BO0-EXHAUST + %.q gq% l%‘s .LP iJ ,0 L{q “ /

Yl  |AOCES-POSTGAC 47 5L 1251 6.6 1053 ¥ 7]

Pre Adjustment FiRaTTEG Vacuum Relief Valve
System Inal Tntake
Blower Blower On Infake Pressure Gauge Adjusted Pressure Pressure Check Lube Hours Meter
Information Subsiab & /N (!O {2djust to 65" H,0) @IN x @ /N m /N ,U D(; 0
A
Exterlor ®’ N =0 adjust to 50" H,0) YR § > wf N @ N ; ‘
System Inspected Emptied Amount Transierred  |Observations/Notes: .l ‘ ? . c)
Molsture {gals) / f ’
Separator Substab (N N (3 n 0 X— CL\UM{C HHers
information
Exterior G\f N @) IN 0

in,H,0: inches of waler -fpm: feat par minute ppm: parts per millien VRV: vacuum relief valve psi: pounds per square inch
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AOQC-65 SVE Inspection and Monitoring Form
Camp Stanley Storage Activity, Texas

Date/Time : N4 10 I/ 0“30

Operator: E“*‘“H ¥ Bech

Monitoring Event: Biweekly / Monthly / Quarterly fem. - C‘”ﬂu"f{

ufng 5@/143[%4/7«

Manifold ﬁeadings Wellhead
s et et o | o | T | g [t | v,
Shallow Wells
AOCE5-VEW19 26 so5 | 3o [F03 |@.2 1€ 9 ooy |+ lysg | 30 {N”Jng, v wujfﬂl/’. wellhedd Vai Lok
AOCE5-VEW20 27 1025 |- 3531312 13 O [o13 ¥ "_ﬂquﬁ, 39K
AOCE5-VEW21 27 12:27 -3-!’_“/ HQD B0 1(1 04249 1)(:[730 43
AOCE5-VEW23 21 6-21 -35:}( 430 [313[ 1\ oqgl{ 332?‘] - 'b‘/"d
AOCE5-VEW25 21 o2t |250]2321 1915 Alb 0433 M (405 | ?5‘{
AOCE5-VEW27 21 -351'1 633 1224 [0\ | oyl ity | 3¢9
pe—— . 3 4|23 (3.5 |b.F ado4 4 3 555{5
23 54 Deep Weils
AOCE5-VEW13 41 1540 |-34.1 19§37 [(9.9 2.5 | 0453 _— | 14
AOCE5-VEW14 61 | a0e0 |-31.9| 63F | 10812 10954 _— |.na2
AOCE5-VEW17 s25 | 252 | 305|345 30321 [oygqk 2119 _Ms
AOCH5-VEW22 s1 | 2se | 30016l |05.0]2.0 [joox ¥y LT | 353
AOCB5-VEW24 50 2o 3040 98X | HY |0.F [6456 / 04|
AOCH5-VEW26 50 sss0 |- 308 |{94! 70| 1.3 (105 % 34102 -*1‘2
AOCE5-INTAKE-DW 35,9 (5239 | 12|25 [6944 [¥ 206 Y6S “‘
AOCE5-EXHAUST L0 0633 e 1|23 [rejo R
Pre Adjustment Vacuum Relief Valve
System Initial Intake Adjusted Final Intake
Blower Blower On Pressure Pressure Pressure Check Lube Hours Meter
information Shailow ‘% N ) (ediustto 76" H,0) Y AL Uo YV N /N NA
Deep Yy N ys acontto 75+ 1y ¥ TR yq (Y)I N (Y)/ N NA

Molsture System nspected Emptied .Amou;;lta—ls ))(fered Observations/Notes:

Separator Shaliow N ® N 0 )A-[\M\Nj{(l \D ? H’M/ (A

information

Desp /N Py 3 ggllory

in.H;0: inches of water

fpm: feet Per minute

= ppm: parts per milion  *

VRV: vacuum relief valve

psi: pounds per square inch
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Building 90 SVE Inspection and Monitoring Form
Camp Stanley Storage Activity, Texas

Date/Time;' H?W ) / ]V! 00

Operator: \ \970\/\L, \/ N

Monitoring Ev@eek!y /jlﬂonthly / Quarterly / Other

T
Wellhead Readings |
Monitoring Total Depth | Screened Vac Flow Temp voc Analytical Sample Collected
Point ft. BTOC | Interval in.H,0 fom °F ppm Time Summa Canister # Comments
Subslab Wells
AOC65-VEW1 &
AQCE5-VEW2 -
AOC65-VEWS -
AOC65-VEWS - _
AOC65-VEW10 -
AOCB5-VEW12 L
BY0-INTAKE-SS : - : 3
Exterior Wells
Manifold Readings Wellhead
Monitoring Total Depth | Screened Vac Flow Temp voc Analytical Sample Collected Vac
Point ft. BTOC Interval (in. H,0) fom °F ppm Time Summa Canister # (in. H,0) Comments
AOC65-VEW15 13 5-12 - =
AQOCB5-VEW16 41 15-40 |- >
AOC65-VEW18 56 15.5-556.5 |- -
AOC65-VEW28A 120 80-120 |- -
AOC65-VEW28B 178 139.3-179.3|- -
B90-INTAKE-£X - el
B9Y0-EXHAUST +
AOCB65-POSTGAC +
Pre Adjustment Vacuum Relief Valve
System Intake P G _ dP nal Intake
Blower Blower On ntake Pressure Gauge Adjusted Pressure Pressure Check Lube Hours Meter
Information Subslab /N g % (adjust to 65" HQO)C() N (9 (@, N ( QN ]q/ﬂ | i
Exterior VA gn (stust 0 50" 1,0) Y fN) Ly, [N WA 210D
i \/ Observations/Notes:
Moistire System Inspected Emptied Amount Transferred (gals)
Separator Subslab n /'N @ /N O
Information v
Exterior J Y') N 4&’) N ‘ j

in.H,O: inches of water

~—~fpm: feet per minute

ppm: parts per mittion

VRV: vacuum relief valve

psi: pounds per square inch




AOC-65 SVE Inspection and Monitoring Form
Camp Stanley Storage Activity, Texas

Date/Time : “7“”0 /}?)[Q Operator:

Jhacdn

TR

)
Monitoring Event{ Biweekly /Monthly / Quarterly / Other

Manifold Readings Wellhead
Monitoring Total Depth|Screened| Vac Flow Temp voc Analytical Sample Collected Vac
Point ft BTOC | Interval | in.H;O fpom °F ppm Time | Summa Canister # in.H,0 Comments
Shallow Wells
AOC65-VEW19 26 5-25 |- -
AOC65-VEW20 27 10-25 |- -
AOC65-VEW21 27 12-27 |- -
AOCB5-VEW23 _! 21 6-21 - L
N
!
AOCES-VEW25 | 21 621 |- !
|
AOC65-VEW27 21 6-21 |- .
AQCB5-INT,- <E-SW - * ‘
Deep Wells
AOC65-VE'N13 41 15-40 |- !
AQCB5-VEW14 61 40-60 |- =
AOC65-VEW17 52.5 22-52 |- 5
AOC65-VEW?22 51 25-56 |- =
AOC65-VEW24 50 25-50 |- -
AOC65-VEW26 50 25-50 |-
AOC65-INTAKE-DW -
AOCE5-EXHAUST +
Pre Adjustment Vacuum Relief Valve
System Initial Intake Adjusted Final Intake
Blower Blower On Pressure Pressure Pressure Check Lube Hours Meter
Information Shallow (!// N % (,, (adjust 10 75" H;0) Y (I\D “% (‘ﬂ /' N (Y)/' N NA
Deep (Y )I N L“. (adjust to 75" H,O;(Y)I N ‘{0{) (-Y:) /'N j/ N NA
. System N Amount Xfered |Observations/Notes:
Moisture ye Inspected Emptied (gals)
Sep aratf" Shallow '/ N ‘L}/ /N U
Information = 7
Deep WIN \yin B

in.H;0: inches of water

fpm: feeNplr minute

NS ppm: parts per million

VRV: vacuum relief valve

psi: pounds per square inch
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AQC-85 SVE Inspection and Monitoring Form
Camp Stanley Storage Activity, Texas

Date/Timie : ll A, ) ) J/ 100 Operator:. _\l \55;\/_\1 A E . &iiﬂlﬂ ;f%O}*\ Monitoring Event: Biweekly /Monthly [/Quarterly / Other
4 Manifold Readings Wellhead
Monitoring Total Depth| Screened| Vac Flow Temp voc Analytical Sample Collected Vac
Point #BroC | Interval | InH O | fpm vE ppm Time Summa Canistor # | in. H,0 Comments
Shaliow Wells o
<3
AOCB5 VEW19 26 525 | B€C o | 25| K St
7 ¢
AOCE5-VEW20 27 1025 |- 345 ?7&’ ‘gzpfl 34,9
7 Ry ¢ .
AOCE5-VEW21 27 1207 |-32.8 7o 75 / 3373
;- |65 30,
nocesvEw2s | o g21 || 2|3 |TFe & | Jo
i
! 6= -
ACCE5-VEW25 | 21 o1 || 372/573|°%2 & .59
P — 6“ —
AOCE5 VEW27 32215%5 |65 al 3.7
AOCES5 INT, <E-SW - 3?17 /0% 6571,5 . ¢ .
. Deep Wells
AOCE5-VEW3 41 I 1540 |- 33,5987 715 7 C;é
4
AQCE5-VEW 14 61 weo |- 347|035 163 d
AOCE5-VEW 7 525 2252 | 326|755 6572 | &5
ADCE5-VEW22 51 2556 |- 3R.L >03L . E/
AOCE5-VEW24 50 2550 | M.L139Y 1587 24
AOCE5 VEW26 50 379 G 590 4
e T { -
AOCE5-INTAKE-DW [l | Seg [Ple | 5 (jé
AOCB5-EXIAUST [ 4 7 136¢ o 24
Pre Adjustment Vacuum Relief Valve
System Initial intake Adjusted Final Intake
Bfowe{ Blower On Pressure Pressure Pressture Check Lube Hours Meter
Information Shatlow YIN 79 Y Ho {d/n (Wi n NA
Deep Y /N ‘;Q (adpust 1o 75" H‘L{ \’_’}/ N - —_(Y) N (E)l N ; NA
) System Amount Xfered [Observations/Notes: ~ =~
SMO'-""WG Inspected Emptied (gals)
eparator
Information Shaltow (Y} /N (Y)/ N | oz
Decp fFin Y /N 2 7

21 HO nches of water

fpm fczet‘bn(minule

ppm paris per million

VIRV vacuum rehel valve

pst. pounds per square nch
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Buiiding 80 SVE Inspoeoction and Monitoring Fornn
Camp Stanley Storage Activity, Texas

T —
Date/Time : YLOI () l l L)/} O Operator: l : %Q WA \/'\ 5 lg \’i\mﬁ,_‘ S0y~ Monitoring Event: Biweeklys7 Monthly / Qliarterly / Other _
) . R Wellhead Readings o o
Monitoring Total Dapth | Scresned Vac Flow Temp Voo | Analytical Sample Collected
Paint ft. BTOC faterval inH, 0 fom °F ppm Time | Summa Canister # Comyments

Subsiab Wells

AOQCE5-VEW1 RN

ADCE5-VEWS , -
AQCES5-VEWS -
AOCE5-VEW10 -

ADCHEVEWTH : ¥
AQCB5-VEW12 . 1 o . . N
B90-INTAKE-8S . - ° )
__Exterior Wells

Manifold Readings Wetlhead
Monitoring Total Depth | Screened Vac Fiow Temp voc Analytical Sample Collected Vac
Point . H70C Interval {in. H,0) fpm °F ppm Time Summa Canister # {in. H,Q) Comments
AOCES-VEWTS | 13 s12 | 393 )OPg S6./ - O -
AQCES VEW16 41 a0 |- 252|122/ 8.

‘\5 ;‘“-"’-«?
AOCHS-VEWIE 58 155855 . S HE AN 2.3

ADCBS-VEW28A 120 50120 |- 376 ?/é’& 3.2
AOCESVEW2BB | 179 |1303-170.3)- 36«7 ‘;7/ 06 8

: : 33/2 | C9.0
SHE | 687

BOC-INTAKE- EX

BOO-EXHAUST _

BRI A

AOCES-POSTGAC [kl o GS¢ 79%
i
Pre Adjustment - Vacuum Relief Vaive
System : i Final Intake
Blower Elawer On intake Pressure Gauge Adjusted Pressure _ Pressure Check Lube Hours Meter

information Substab \Y) /N S & {addjust mes"npy@fm i 40 M~ : @J N z\ g 1.0~
Exterior N ’@) ?) o, fadjust to 50" H,0) Yﬁ"‘) 55:1 m N (() N YA, 6’\

Observatmus/Notes Ay !>

Syst inspected Emptied A it Transferred Is
Moisture ystem p ~ Emptiec nunt Transferred (gals)

S i il o V oy (subste
emton |2 | Qo TR A T e e
Iinformat Exterior (’Y\}l N (ﬂ N % ;{ VRV Caundl be 40‘?) ws%jcex\&/w()

Q. tiches of water N7 fom, feet per nunute NS ppm parts per millkon VRV vacuum relief veive psi pounds per squara inch




~

AQC-65 SVE lnspectiob and Monitoring Form
Camp Stanley Storage Activity, Texas

DatesTime : ‘z/ 2-2—/ 1O 0920 Operator: /i '@M’(‘L\— / A. L?\-DL‘%/ Monitoring Even Monthly / Quarterly / Other

Manifold Readfngs Wellhead
Monitoring Total Depth|Screened| Vac Flow Temp voc Analytical Sample Collected vac
Point #BTOC | Interval | inH,0 | fpm °F ppm Time Summa Canister # in.H,0 Comments
Shailtow Wells
ACCE5-VEW1S 26 525 |- -
AOCBS-VEW?2D 27 10-25 |- -
ACCH5-VEW21 27 1227 -
AQCE5-VEW23 ! 21 621 |- - _
?
AOCHL-VEW?25 21 8-21 - -
AQCB5-VEWRT
ADCES-INT. <E-SW ‘ :
N Deep Wells
AOCBE VENTS 41 1540 |-
AQULB5-VEW14 61 40-60 -
AQCHS-VEWILT 525 22-52 |- -
AQCHES-VEW?22 51 25-58 -
AQCB5-VEW?24 50 25-50 |- -
AQCBS5-VEW26 - -
AOCBS-INTAKE-DW |38 -
AOCE5 EXHAUST  [he G
Pre Adjustment Vacuum Relief Vaive
System Initial Intake Adjusted Final Intake
Biowe( o Biower On Pressure Pressure Pressure Check Lube Hours Meter
Information Shatiow O - S (st o 75'»1‘0@ N -t (A N NA
Deep @ I'N - 4@ (ar‘i;usllo?b'ﬁ:ﬂ) YIN "~ ‘i 8 @! N N NA
Amount Xfered |Observations/Notes:
; Sys
é"’“'s‘“‘ € ystem Inspected Emptied {gals)
Infi;:::::;:;) Shatiow C%)I N L/ N &
pecp (v)/ n () N ¥4
P

w Ho0O! inches of water

torm feei‘g?&r minute

pp parts per milion h

VRY vacuum relief valve

psit pounds per square nich
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Building 80 SVE |nspecti‘_;n and Monitoring Fonn
Camp Stanley Storage Activity, Texas

n

Date/Time J-E /2 Z l lo

F56 operator~_ Beocka A3

Wellhead Readings 1

Monitoring Event: / Monthly /7 Quarterly 7 Other

Monitoring
Poirmt

Total Depth | Screened

ft. BTOC Intervai

Flow Temp voC Analytical Sample Collacted
fom °F ppm Time I Summa Coenister #

Vac
inH,0

Conmnents

Subslab Wells

AOQCEE-VEW]

AOCHE-VEW?

AQCBEVE

AQCB5-VEWS -
AQCESVEWY - . o
AQCE5-VEWI0
AQCE5-VE
AQCBS-VEWT2 | - -
BO0-INTAKE-85 : - )
- Exterior Wells
Manifold Readings Weillhead
Monitoiing Totat Depth | Screened Vac Flow Temp vocC Analytical Sample Collected Vac
Point ft. BTOC Interval {in. H,0) fpm °F ppm Tinie Summa Canister # {in. H. 0} Comments
AOCE5-VEW15 | 13 5-12 - e - .
AOCES5-VEWI16 41 15-40 |- -
AQCE5-VEW18 56 15.5-55.5 |- ) - ]
AQCO5-VEWZBA 120 80-120 - -
ADCHBE-VEWZER 178 139 3-179.3|- -
'I ;’wm,‘;
B0 INTAKE-EX Y
BO0-EXHAUST i+
AQCE5-POSTGAC [ +
Pre Adjustment Vacuum Relief Valve
System Intake P G diusted P Fifial Intake ’
Blower Blower On ntake Fressure Gauge Adjus _r“essure Pressure Check Lube Hours Met, ¢ 28 g
Information Subsiab (Ybl N - CQ 8 (adust 0 65 1O YY N _(Q_/LQ @i N ¥y N M 2 {
Exterior S MR (1)) tadpust 10 50" 1,03 (YA N X 5@ /N { ; Y N 4-2"1‘:’2'8-:;,
Moisture System inspected Emptied Amount Transferred {gals) Observations/Notes:
Separargr Subslab ®/ N Y/ @ &(\K
information
Exterior @ /N —{%/ N r:?—

N H,O nches of water

fpri feet per minutg pp parts per mithon

VRV. vacuum retief valve

Pst pounds per squase inch
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AQC-85 SVE Inspection and Monitoring Form
Camp Stanley Storage Activity, Texas

12
Date/Time f . ‘3’ ! } i /C 30 Operator: «‘\ . %QD\LL\ ] ﬁtl ,;,\/U;\/ Monitoring Event: Biweekly @Quaﬂeﬁy 7/ Other

Manifold Readings ! Wellhead
Monitoring Total Depth|Screened| Vac Flow Temp voC Analytical Sample Collected Vac .
Point fBTOC | Interval | inH,0 fpm “F ppm Time ] Summa Canister # in.H,0 Comments

Shallow Wells
. ‘ ~ . \
ADCE5-VEW19 26 525 |3% | CWO”{ L%jf 01.5 24,2 %%\wr 01“( \,()a\)(tf
AOCE5-VEW20 27 25 1AL 1T @9 1T .o | )
AQCE5-VEW21 a7 | 1zer 3G AIYS| o .)»/o] 393
AOCE5-VEW23 f 24 e21 |23 1 17169 ", H % 39.%
A ' "
]

AOCE5 VEW25 21 oz |3 |1 [@? 14

.0
AQCE5-VEW27 21 621 1259 |G WL q Vi

AOCE5-INT, <E-SW

1.2%.0

o 1470

'1%“?2

. Deep Wells
AOC65-VE'W13 41 1540 1123 WMI0I351559 , $
A3 U
AOCH5 VEW14 61 se0 -2.6150 0 1<1H 1S
AOCE5-VEW 7 525 | 225 [ 95.5 12720 5%s | WL
AQCE5-VEW?22 51 2556 |-32.7.11510/5%.0(<. 1y
L
AOCS5 VEW?24 50 2550 |-31.0 Lg’/\‘*y G124 %
AOCE5-VEW26 2550 |-AL.% H\M Wl 1S
e 5 ‘2 ] c 4 DA |
AOCES5-INTAKE-DW [ he u%%"{ oLl bs U w- o
B oAy 1 ) — £
AOCE5-EXHAUS1 . 2 53301zl S.LQ et
Pre Adjustment Vacuum Relief Valve
System Initial Intake Adjusted Final Intake
Blowe( Blower On Pressure Pressure Pressure Check Lube Hours Meter
Information Shatiow Cyj/ N “/Z (agustta 781,01 Y (F\!\ bf 2/ @ N @l N NA
Deep Y ( N ) ) g (acstio 75" HO Y/Fq\] (D @ N ® N NA
] System et Amount Xfeteti |Observations/Notes:
SMo:sture y inspected Emptied {gals}
t -
R T N T YT W K 7 T
Docp )N N 20 i

in HO inches of water

fpm faéﬁ-{!é( minute

\_/ ppm parts per mitkon

VRV vacuum relef vaive

psi: pounds per squara nch



~

o

Buiiding 90 SVE Inspection and Monitoring Form
Camp Staniey Storage Activity, Texas

”

Date/Time ) /5 / H

Operaror:f) .%OQQQ\ R @ C:'loiw?j

Monitoring Event: Biweekly / Monthly / Quarterly / Other

Wellhead Readings o i
Monitoring Total Depth | Screened Vac Flow Temp vor Analyticat Sample Collected
Point f. BYOC tnterval inH,0 fprm °F ppm Time [ Swmma Canister # Cominents

Subslab Wells

AQCE5-VEW

AOCE5-VEW?2
AOCE:

AQCB5-VEWS

AQCEBSVEW10

AQCE5Y

AOCB5-VEW12

BOO-EXHAUST

AQCBE-POSTGAC

BYO-INTAKE-EX

3%l

o

BOO-INTAKE-SS | ° 3895 [Aunwze | 21.d H. O :
) Exterior Weils

Manifold Readings Wellhead
Manitoring Total Depth | Screened Vac Flow Temp voc Analytical Sa