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FYl re: draft RAO Report for LHAAP-37 for Oct-Dec 2020 AR.

WiLLiam A. Foss, PG
Scientist IV

| Government
713 243 7095

281 380 3241
William.Foss@aptim.com

2. APTIM

2500 CityWest Blvd., Suite 1700
Houston, TX 77042

APTIM.com

From: Rhotenberry, William <Rhotenberry. William@epa.gov>
Sent: Tuesday, December 15, 2020 4:00 PM

To: April Palmie <april.palmie@tceq.texas.gov>; Foss, William A. <William.Foss@aptim.com>

Cc: Poulos, Lauren <poulos.lauren@epa.gov>; Kent Becher <kdbecher@usgs.gov>; Williams, Aaron K

SWF @SWT <Aaron.K.Williams@usace.army.mil>; Zeiler, Rose M CIV USARMY HQDA DCS G-9 (USA)
<rose.m.zeiler.civ@mail.mil>; Maly, Andrew R CIV USARMY IMCOM AEC (USA)
<andrew.r.maly.civ@mail.mil>; Zographos, Laura K CIV USARMY IMCOM AEC (USA)
<laura.k.zographos.civ@mail.mil>; Toudouze, Thomas P Il CIV USARMY IMCOM AEC (USA)
<thomas.p.toudouze?2.civ@mail.mil>; Kim Nemmers <knemmers@bhate.com>; Srivastav, Praveen
<Praveen.Srivastav@aptim.com>; Mayer, Robert <Robert.Mayer@aptim.com>

Subject: RE: Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report

EXTERNAL SENDER
Bill,

The EPA has no comments on the Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report . Thx.
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From: Eoss, William A.

To: Mena, Kim

Subject: FW: Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report
Date: Wednesday, January 27, 2021 1:26:33 PM

Attachments: image001.png

FYI Re: Draft RAO Report for LHAAP-37 for Oct-Dec 2020 AR.

WiLriam A. Foss, PG
Scientist IV

| Government

713 243 7095
281 380 3241

William.Foss@aptim.com

2. APTIM

2500 CityWest Blvd., Suite 1700
Houston, TX 77042

APTIM.com

From: April Palmie <april.palmie@tceq.texas.gov>

Sent: Wednesday, December 2, 2020 3:21 PM

To: Foss, William A. <William.Foss@aptim.com>; Rhotenberry, William
<Rhotenberry.William@epa.gov>

Cc: Poulos, Lauren <poulos.lauren@epa.gov>; Kent Becher <kdbecher@usgs.gov>; Williams, Aaron K
SWF @SWT <Aaron.K.Williams@usace.army.mil>; Zeiler, Rose M CIV USARMY HQDA DCS G-9 (USA)
<rose.m.zeiler.civ@mail.mil>; Maly, Andrew R CIV USARMY IMCOM AEC (USA)
<andrew.r.maly.civ@mail.mil>; Zographos, Laura K CIV USARMY IMCOM AEC (USA)
<laura.k.zographos.civ@mail.mil>; Toudouze, Thomas P Il CIV USARMY IMCOM AEC (USA)
<thomas.p.toudouze2.civ@mail.mil>; Kim Nemmers <knemmers@bhate.com>; Srivastav, Praveen
<Praveen.Srivastav@aptim.com>; Mayer, Robert <Robert.Mayer@aptim.com>

Subject: RE: Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report

EXTERNAL SENDER
Good afternoon. I've reviewed the Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report

and have no comments.
Thank you,

April

From: Foss, William A. <William.Foss@aptim.com>
Sent: Wednesday, November 4, 2020 4:15 PM

To: Rhotenberry, William <Rhotenberry.William@epa.gov>; April Palmie
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<april.palmie@tceq.texas.gov>

Cc: Poulos, Lauren <poulos.lauren@epa.gov>; Kent Becher <kdbecher@usgs.gov>; Williams, Aaron K
SWF @SWT <Aaron.K.Williams@usace.army.mil>; Zeiler, Rose M CIV USARMY HQDA DCS G-9 (USA)
<rose.m.zeiler.civ@mail.mil>; Maly, Andrew R CIV USARMY IMCOM AEC (USA)
<andrew.r.maly.civ@mail.mil>; Zographos, Laura K CIV USARMY IMCOM AEC (USA)
<laura.k.zographos.civ@mail.mil>; Toudouze, Thomas P Il CIV USARMY IMCOM AEC (USA)
<thomas.p.toudouze2.civ@mail.mil>; Kim Nemmers <knemmers@bhate.com>; Srivastav, Praveen

<Praveen.Srivastav@aptim.com>; Mayer, Robert <Robert.Mayer@aptim.com>
Subject: Nov 2020 Draft LHAAP-35B (37) Third Annual RA-O Report

Bill and April,

The Draft Third Annual Remedial Action Operation Report, LHAAP-35B (37) (Chemical Laboratory),
has been uploaded to a folder in the “Documents” folder of the project portal for your review and
can be accessed directly via the links provided below. As recently agreed to in the October 2020
Monthly Managers’ Meeting, the laboratory data packages for Appendix C are included in Level Il
format. Please let us know if you need the Level IV packages to complete your review. The Level IV
packages will be included in the Final Administrative Record version of the document. Comments for
this draft report are requested by December 4, 2020.

The report has been separated into two files due to the file sizes. The first file contains the report
text, tables, figures, and all appendices except Appendix C (Laboratory Data Packages) and is
approximately 28 MB in size. The second file contains only Appendix C and is approximately 27 MB
in size. Electronic copies of the transmittal letters are included in the report PDF and are attached to
this email for your convenience.

November 2020 Draft Third Annual Remedial Action Operation Report, LHAAP-35B (37) (Without
Appendix C)

Nov 2020 Draft Third Annual Remedial Action Operation Report for LHAAP-35B (37) (Without
Appendix C)

November 2020 Draft Remedial Action Operation Report, LHAAP-35B (37) (Level Il Appendix C Only)
Nov 2020 Draft Third Annual Remedial Action Operation Report for LHAAP-35B (37) (Level Il

Appendix C Only)

Please let us know if you have any questions or have any difficulty accessing the files. Thanks!

Bill

WiLLiam A. Foss, PG
Scientist IV

| Government

713 243 7095
281 380 3241
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

November 4, 2020
DAIN-ODB-LO

Mr. William Rhotenberry

U.S. Environmental Protection Agency
1201 Elm Street, Suite 500

Dallas, TX 75270-2002

Re:  Draft Third Annual Remedial Action Operation Report, LHAAP-35 B (37)
(Chemical Laboratory), Longhorn Army Ammunition Plant, Karnack, Texas,
November 2020

Dear Mr. Rhotenberry,

An electronic copy of the above referenced document has been added to the project portal’s
“Documents” folder at the following address for your review:
(https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/Alllte
ms.aspx). An electronic copy of this letter and download instructions for the electronic file have
been sent via email. Review comments are requested by December 4, 2020.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

The point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or
by email at rose.m.zeiler.civ@mail.mil.

Sincerely,

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished:

A. Palmie, TCEQ, Austin, TX (electronic/online)

P. Bruckwicki, Caddo Lake NWR, TX (electronic/online)
R. Smith USACE, Tulsa District, OK (electronic/online)

A. Williams, USACE, Tulsa District, OK (electronic/online)
A. Maly USAEC, San Antonio, TX (electronic/online)

K. Nemmers, Bhate, Lakewood, CO (electronic/online)

P. Srivastav, APTIM, Houston, TX (electronic/online)


https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx
https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

November 4, 2020

DAIN-ODB-LO

Ms. April Palmie

Texas Commission on Environmental Quality
Superfund Section, MC-136

12100 Park 35 Circle, Bldg D

Austin, TX 78753

Re:  Draft Third Annual Remedial Action Operation Report, LHAAP-35 B (37)
(Chemical Laboratory), Longhorn Army Ammunition Plant, Karnack, Texas,
November 2020

Dear Ms. Palmie,

An electronic copy of the above referenced document has been added to the project portal’s
“Documents” folder at the following address for your review:
(https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/Alllte
ms.aspx). An electronic copy of this letter and download instructions for the electronic file have
been sent via email. Review comments are requested by December 4, 2020.

The document was prepared by Bhate Environmental Associates, Inc., (Bhate) team, on behalf of
the Army as part of Bhate’s Performance Based Remediation contract for the facility. | ask that
Kim Nemmers, Bhate’s Project Manager, be copied on any communications related to the
project.

The point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or
by email at rose.m.zeiler.civ@mail.mil.

Sincerely,

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished (letter only):

W. Rhotenberry, USEPA Region 6, Dallas, TX
P. Bruckwicki, Caddo Lake NWR, TX

R. Smith, USACE, Tulsa District, OK

A. Williams, USACE, Tulsa District, OK

A. Maly, USAEC, San Antonio, TX

K. Nemmers, Bhate, Lakewood, CO

P. Srivastav, APTIM, Houston, TX


https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx
https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx
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___________________________________4 APTIM FEDERAL SERVICES, LLC

The U.S. Army Corps of Engineers (USACE), Tulsa District, contracted with Bhate
Environmental, Inc. (Bhate) under the Omaha Multiple Environmental Government
Acquisition National Small Business Multiple Award Task Order Contract, Environmental
Remediation Services with Military Munitions Response Program, Task Order Number (No.)
W9128BV17F0150, to conduct environmental restoration at multiple sites at the former
Longhorn Army Ammunition Plant (LHAAP). The Bhate Team is comprised of Bhate and
Aptim Federal Services, LLC (APTIM).

LHAAP is located in east Texas in the northeastern corner of Harrison County between State
Highway 43 in Karnack, Texas, and the western shore of Caddo Lake (Figure 1-1). The nearest
cities are Marshall, Texas, approximately 14 miles to the southwest, and Shreveport,
Louisiana, approximately 40 miles to the east. Caddo Lake is a large freshwater lake that
bounds LHAAP to the north and east. The eastern fence of the LHAAP installation is 3.5 miles
from the Texas-Louisiana state border.

LHAAP was established in December 1941 with the primary mission of manufacturing
trinitrotoluene (TNT). Production of TNT began at Plant 1 in October 1942 through 1945,
when the facility was placed on standby status until February 1952. In 1952 the facility was
reactivated and production of pyrotechnic ammunition, such as photoflash bombs, simulators,
hand signals, and tracers for 40-millimeter ammunition continued at Plant 2, northeast of
Plant 1, through 1956. In December 1954, a third facility, Plant 3, began production of solid-
fuel rocket motors for tactical missiles until 1965 when Plant 2 was reactivated for the
production of pyrotechnic and illuminating ammunition. In the years following the Vietnam
conflict, LHAAP continued to produce flares and other basic pyrotechnic or illuminating items
for the U.S. Department of Defense inventory. From September 1988 to May 1991, LHAAP
was also used for the static firing and elimination of Pershing I and II rocket motors.

Remedial action operation (RA-O) activities are required at LHAAP-35B (37) under the
Record of Decision (ROD) issued for the site in June 2010 (USACE 2010). The Remedial
Action Completion Report (RACR) (AECOM 2016) outlines the implementation of RA-O to
address risks associated with contaminated groundwater at the LHAAP-35B (37) site. The
RACR (AECOM 2016) was developed using the basis and details of the Remedial Design
(USACE 2011) and the Remedial Action Work Plan (RAWP) (AECOM 2013) for
LHAAP-35B (37), and included the installation of three wells, 35SBWW24, 35BWW25, and
35BWW26, and their inclusion into the monitoring network.
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A field demonstration pilot study of the bio-plug technology was conducted at the site during
September 2012 through June 2014 (AECOM 2016). The purpose of the pilot study was to
determine the feasibility of the bio-plug technology to accelerate the aerobic biological
degradation of volatile organic compounds (VOCs) in the groundwater at the site. The pilot
study commenced in September 2012 and concluded with the final groundwater sampling
round in October 2014. Interpretation of data generated through these events indicated
reduction of contaminant concentrations was not sufficient to justify continuation of the
demonstration.

Groundwater monitoring at LHAAP-35B (37) is ongoing as described in the RACR
(AECOM 2016). This report represents Year 3 of the RA-O implementation and summarizes
the results of site inspections and sampling activities. Baseline sampling was conducted in
October 2013. A Groundwater Geochemistry Rebound Evaluation Memorandum for Record
was submitted February 2017, which determined that the aquifer is sufficiently recovered to
its pre-bio-plug study geochemical state to begin implementation of the monitored natural
attenuation (MNA) remedy (AECOM 2017). The first year RA-O report, representing
sampling events conducted in November 2017, February, May, and August 2018, was
submitted in March 2019 (Bhate 2019a). The second year RA-O report, representing sampling
events conducted in November 2018, February, May, and August 2019, was submitted in April
2020 (Bhate 2020a). An evaluation of the effectiveness of the selected MNA remedy is
presented in this Year 3 report and includes historical data from 1994 through May 2020.

1.1 Remedial Action Objectives

The remedial action objectives at LHAAP-35B (37) are based on protection of human health
and meeting applicable or relevant and appropriate requirements. There are no ecological risks
at the LHAAP-35B (37) site (USACE 2010).

The remedial action objectives for the LHAAP-35B (37) site, consistent with the reasonably
anticipated future use as a national wildlife refuge, are:

¢ Ensure protection of human health by preventing human exposure to the
contaminated groundwater.

e Ensure protection of human health and the environment by preventing
contaminated groundwater from migrating into nearby surface water.

e Ensure return of groundwater to its potential beneficial use as drinking water,
wherever practicable.
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1.2 Performance Objectives

The remedy selected for LHAAP-37 (USACE 2010) is land use control (LUC), MNA, and
Long-Term Monitoring (LTM).

The remedy includes the following components:

LUC: LUC in the impacted area ensures protection of human health by restricting
the use of groundwater exceeding the applicable cleanup levels to environmental
monitoring and testing only. The LUC will remain in effect until such time as the
U.S. Army, U.S. Environmental Protection Agency (USEPA), and Texas
Commission on Environmental Quality (TCEQ) agree that contaminants of
concern (COCs) concentrations have met cleanup levels. As a component of the
LUC implementation, the civil survey of the LUC boundary was conducted in
January 2015 and recorded in the Harrison County Courthouse in March 2015.

RA-O: An MNA program has been implemented as part of the RA-O to establish
attenuation trends and verify that the VOCs plume is stable or shrinking and will
not migrate to nearby surface water (Goose Prairie Creek) at levels that may
present an unacceptable risk to human health or the environment. Natural
attenuation is expected to return groundwater to acceptable quality over time. The
MNA program performance objectives have been evaluated after three years of
RA-O groundwater monitoring. During those three years, groundwater monitoring
has been performed on a quarterly basis for the first two years and semi-annually
for the third year. RA-O monitoring will continue semiannually for an additional
two years.

LTM: Following the completion of three years of semiannual monitoring,
groundwater monitoring will be performed annually until the next Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
Five-Year Review. RA-O associated with this remedy will be used to track the
continued effectiveness of MNA. Further reductions in sampling will depend on
the Five-Year Reviews, but sampling will be conducted at least once every five
years until the cleanup levels are achieved.

01004640
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According to the RACR (AECOM 2016), groundwater monitoring is being performed to
evaluate remedy effectiveness and includes groundwater and surface water monitoring. The

groundwater monitoring program is designed to evaluate and monitor natural attenuation of

COCs in shallow zone groundwater, and the surface water monitoring program is designed to

evaluate potential migration of contaminated groundwater to surface water.
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The combined monitoring program shall meet the following objectives (AECOM 2013):

e Demonstrate that natural attenuation is effectively occurring

e Detect changes in environmental conditions (e.g., geochemical, hydrogeologic,
etc.) that may reduce the efficacy of natural attenuation processes

e Identify potentially toxic and/or mobile transformation products
e Verify that the plume(s) is not expanding
e Verify no unacceptable impact to downgradient receptors

e Detect new releases of contaminants to the environment that could impact
effectiveness of the natural attenuation remedy

e Verify attainment of the remediation objectives
Work completed as part of the Year 3 (2019/2020) RA-O consisted of the following:

e November 2019 groundwater monitoring event consisting of 22 planned wells
e May 2020 groundwater monitoring event consisting of 22 planned wells

e May 2020 surface water monitoring event consisting of 2 planned locations

e LUC inspection.

e Well maintenance activities

This report summarizes the LUC compliance inspection, results of groundwater sampling, and
an evaluation of MNA.

1.3 Site Description

LHAAP-35B (37) is located in the central portion of LHAAP, as shown on Figure 1-2, and
covers an area of approximately 16.5 acres. The site topography is relatively flat. The nearest
significant surface water body is Goose Prairie Creek, which runs through the site. Goose
Prairie Creek eventually flows into Caddo Lake; however, it is often dry at LHAAP-35B (37).

At LHAAP-35B (37), a Chemical Laboratory and associated buildings were built during the
construction of Plant 3 (1953—-1955) and were originally used to support the production
activities at LHAAP. These support activities included research and testing of materials used
in the production processes and quality assurance testing. Also, one waste rack sump was
located at the site. In 1998, the site was used as a staging area in support of investigation
activities.
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The LUC area associated with the groundwater use restriction at LHAAP-35B (37)
encompasses the northern half of the site and extends beyond the historical site boundaries
along the western, eastern, and northern boundaries of the site. The LUC area encompasses a
total of 16.5 acres and has no known areas of archaeological or historical importance.

1.4 Conceptual Site Model

A detailed Conceptual Site Model of LHAAP-35B (37) was presented in the ROD
(USACE 2010). Although the groundwater is not currently being used, nor is it expected to be
used in the future, the groundwater pathway is being considered for remediation because it has
the potential to present an unacceptable risk to a maintenance worker.

COCs identified in the ROD for LHAAP-35B (37) groundwater are tetrachloroethene (PCE),
trichloroethene (TCE), and 1,1-dichloroethene (DCE). The historical presence of these COCs
in the shallow groundwater zone represents the primary driver for remedial action as they are
at concentrations above the human health standard for a hypothetical future maintenance
worker under a non-residential exposure scenario. Although 1,1-DCE is a COC, this compound
was not detected above the maximum contaminant level (MCL) of 7.0 micrograms per liter
(ng/L) during the Year 2 or Year 3 RA-O.

Antimony and thallium were detected in groundwater at the LHAAP-35B (37) prior to the
remedial investigation (RI) conducted in 2002, and the RI concluded that they are not
considered to be COCs at this site (Jacobs 2002). The 2016 RACR stated that since the
previous detections of antimony and thallium results were estimated value (J)-qualified results,
samples were to be collected during the second quarter Year 1 RA-O sampling event to
determine the need for further sampling. During the second quarter Year 1 RA-O sampling
event in March 2018, concentrations of antimony and thallium were below their respective
MCLs, and these analytes were excluded from the future sampling as approved in the Year 1
RA-O report.

Based on groundwater level data collected 2013 through 2020, the dominant shallow zone
groundwater gradient is to the northeast. However, in 2019, the groundwater elevations
increased significantly, and in the area to the west of the site boundary, but within the LUC
boundary, the groundwater flow direction was to the north/northwest in Year 2. During the
Year 3 RA-O the groundwater flow direction to the west of the site boundary was to the
northeast in November 2019 and to the northwest in May 2020. In May 2020, the groundwater
elevations were approximately two feet higher than they were in November 2019, which may
indicate that the flow direction in the area west of the site boundary is more sensitive to
fluctuations than areas to the east. The potentiometric data will continue to be evaluated to
determine if the relationship between groundwater elevation and flow direction changes
continues.
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Groundwater monitoring has shown that contaminants are confined to the shallow
groundwater. Monitoring well 35BWWO03 is installed in the intermediate zone, and monitoring
well 35BWWO06 is installed in the lower portion of the shallow zone. The continued low levels
of COCs, in well 35BWWO06 in the lower portion of the shallow zone and in the intermediate
well 35BWWO03, indicate that the plume has been vertically delineated, with no intermediate
zone impacts identified. As described in the RACR, direct push technology (DPT)-03 and
DPT-06 were installed in the intermediate zone, and because groundwater samples from these
DPTs did not indicate VOCs exceeding cleanup levels, no additional intermediate zone wells
were installed. According to the RAWP (AECOM 2013), sampling of these two wells will be
performed every five years to support the Five Year Review. Monitoring well 35BWWO03 was
last sampled in August 2016 and monitoring well 35SBWWO06 was last sampled in November
2018; the results at both wells were non-detect or below MCLs. These two wells will be
sampled again in 2021 to support the next Five Year Review.

In the ROD (USACE 2010), contamination was known to be present only on the west side of
the creek, and modeling calculations were completed (Shaw 2007) to assess the potential for
the COCs present in shallow groundwater at LHAAP-35B (37) to migrate toward and
discharge to Goose Prairie Creek. The modeling assumed contaminants were not leaching from
vadose zone soil to groundwater. Based on the results of the model, PCE and 1,1-DCE would
not appear at detectable levels where groundwater discharges into Goose Prairie Creek.
Groundwater contamination was detected to the east of the creek during Year 1 RA-O
monitoring. However, contaminants were not detected in the surface water sampling conducted
in Year 1, Year 2, or Year 3. Monitoring well 35BWWOI is a shallow well and is the only well
that has groundwater elevations observed above the creek bottom. Comparison of this well to
others at the site suggests this water is likely to be perched. The lack of COCs at this well
indicate that if the groundwater does reach the creek, the creek will not be impacted by COCs.
A comparison of groundwater elevations in COC impacted wells near the creek with the
elevation of the bottom of the creek indicates that COC impacted groundwater is not
discharging to Goose Prairie Creek.
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This section describes the results of the Year 3 RA-O activities including the annual LUC
compliance inspection, quarterly groundwater monitoring, and monitoring system repairs
and/or maintenance performed at LHAAP-35B (37).

2.1 Annual Land Use Control Compliance Inspection

The annual LUC compliance inspection for LHAAP-35B (37) was performed on June 29,
2020. The LUC for this site is groundwater restriction, which prohibits water well installation
for any purpose other than environmental monitoring and testing. Also, the LUC prohibits
residential groundwater use until the levels of COCs in the groundwater allow unrestricted use
and unlimited exposure. The restriction applies to groundwater underlying an approximately
16.5-acre area defined by the surveyed LUC boundary (AECOM 2016). The Annual LUC
Compliance Certification Documentation Form for the Year 3 RA-O monitoring period is
included in Appendix A. No non-compliance issues or concerns were noted during the annual
inspection.

2.2 Groundwater Monitoring

The Year 3 RA-O monitoring is the first of three years of semi-annual monitoring.
Groundwater sampling events were completed in November 2019 and May 2020. Prior to the
Year 3 RA-Os groundwater sampling events, two years of quarterly sampling was conducted.
In the RAWP (AECOM 2013), the lower shallow groundwater well 35BWWO06 and
intermediate well 35BWWO03 were scheduled to be sampled during the baseline event and then
once every five years to support the Five-Year Review. In the RACR (AECOM 2016), 25 wells
were selected for sampling, which included wells 35 BWWO03 and 35BWWO06, although these
wells are scheduled to be sampled once every five years and will be sampled again in 2021.
Also, 353BWWO02 was not sampled because it was dry during two quarters in the Year 1 RA-
Os (May and August 2018), as shown in Table 2-1. The Year 1 RA-O recommended that
35BWWO02 be removed from the sampling list, and the recommendation was approved in
March 2019. Monitoring well locations sampled for the November 2019 and May 2020
sampling events are depicted on Figure 2-1.

Prior to collecting groundwater samples, monitoring wells were gauged using a water level
probe, and the depth to water was recorded to the nearest 0.01 foot from the top of casing.
Depth-to-water measurements were used to calculate the groundwater elevations presented in
Table 2-2 and on the potentiometric surface figures (Figures 2-2 and 2-3)
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Water samples were collected using low-flow sampling techniques as described in the
groundwater sampling procedures found in the Final Installation-Wide Work Plan (Bhate
2018).

2.2.1 Approved Modifications to the Groundwater Monitoring Program

Minor modifications have been made to the groundwater monitoring program, in coordination
with USEPA and the TCEQ, since it was first developed in the RAWP (AECOM 2013).

e Monitoring well 33BWWO02 was dry during each quarter of Year 1 RA-O
groundwater sampling, and the Year 1 RA-O Report recommended that it be
removed from the groundwater-monitoring program for Year 2 RA-O. The Year 1
RA-O Report was approved in March 2019 and monitoring well 35BWWO02 was
removed from the monitoring program at that time.

e The list of MNA parameters was reduced after the Year 2 RA-O Quarter 2
sampling event. The revised list of parameters includes nitrate, sulfate, chloride,
methane, ethane, ethene, carbon dioxide, and total organic carbon (TOC) analyzed
in an off-site laboratory, and dissolved iron measured in the field (Bhate 2019b).

2.2.2 Groundwater Elevations and Flow Direction

Potentiometric surfaces drawn based on water level data collected during the Year 3 RA-O are
shown on Figures 2-2 and 2-3. Monitoring well 35BWWO02 has been dry and was removed
from the monitoring schedule as approved in the Year 2 RA-O Report. Therefore, monitoring
wells 35 BWWO02 was not used to construct the potentiometric surface contour map. Also, the
screened interval at 33 BWWOI is located at a higher elevation than other shallow wells and is
not representative of the shallow groundwater. The groundwater at 35BWWO01 may represent
a perched zone; therefore, the elevations measured there were also not used to create the
shallow groundwater potentiometric maps. Based on the gauging data from the Year 3 RA-O
semi-annual sampling events, groundwater within the site boundary flows primarily to the
northeast from monitoring well 35BWWI11, towards LHSMWS58, 35BWWI14, and
35BWW24. West of the site boundary, but within in the LUC boundary, the groundwater flows
north/northwest when the groundwater levels are higher, as observed in the May 2020 and
shown on Figure 2-3.

2.2.3 Groundwater Analytical Results

During the Year 3 RA-O, groundwater samples were collected and analyzed from 22
monitoring wells for VOCs according to SW-846 Method 8260. Samples from six monitoring
wells were analyzed for MNA geochemical parameters as shown in Table 2-1.
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During the Year 3 RA-O sampling events, monitoring wells 35BWWO04, 35BWWO05,
35BWW09, 35BWW10, 35BWWI12, 35BWW14, 35BWW15, 35BWWI16, 35BWW20,
35BWW25, and LHSMWS58 contained VOCs above their respective MCLs. The highest
concentrations of VOCs continue to be detected in well 35BWWO09, with a TCE concentration
of 47 ng/L in November 2019. Analytical results for Year 3 RA-O sampling activities are
presented in Table 2-3. Historical COC results are presented in Table 2-4. Figures 2-4 through
2-6 depict the VOC data in wells sampled in October 2013, November 2019 and May 2020,
respectively. The trends of COC concentrations in monitoring wells with COC concentrations
greater than the MCL are depicted in graphs presented on Figure 2-7a and 2-7b. An expanded
discussion on the VOCs and their distribution, including trend analysis is included in
Section 3.1.

Groundwater monitoring well sample collection logs were completed for each monitoring well
sampled and are included in Appendix B. The sample collection logs (SCLs) for the November
2019 sampling event have been revised to correct the screen interval and units. A
Memorandum for Record has been prepared to address the issues identified with the database
and the revision of previous SCLs (Bhate 2020b). The database was updated in January 2020
using well installation forms. The values written on the November 2019 forms were input from
the database prior to the update. The May 2020 SCLs are correct and did not require any
revisions. Laboratory analytical results are included in Appendix C.

2.3 Surface Water Sampling

As per the RACR, sampling of surface water from two locations, 35BSWO01 and 35BSW02, in
Goose Prairie Creek was conducted quarterly for the first year and then annually during the
second and third years. Annual sampling at these locations will continue until the first
CERCLA Five-Year Review. However, if the groundwater elevation is higher than the creek
bottom elevation, during any sampling event, then a surface water sample will be collected.
To determine if groundwater contamination may be contributing to the surface water during
the Year 3 RA-O, the groundwater elevations at 33SBWWO0S5 and 35BWW12 were compared
to the creek bottom elevations at 35BSWO01 and 35BSWO02, respectively. At monitoring well
35BWWO1, groundwater elevations were observed above the creek bottom in May 2020 and
could influence the creek. Comparison to other wells suggests this water may be perched and
could potentially influence the creek. At this well, COCs continue to be below the detection
limit; therefore, if the perched water influences the creek, the creek would not be impacted by
COCs. Impacted groundwater from the shallow zone during the Year 3 RA-O is unlikely to be
discharging to the creek based on the elevations in the other shallow zone monitoring wells
near the creek, which were below the creek bed elevation.
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During the first semiannual Year 3 sampling event, the groundwater elevation measured at
35BWWO05 was 180.96 feet above mean sea level (MSL) and was below the creek bottom
elevation of 191.49 feet above MSL at 35BSWOI1. The groundwater elevation at 35SBWW12
was 180.96 feet above MSL, also below the creek bottom elevation of 189.16 feet above MSL
at 35BSWO02. The groundwater elevations at the two monitoring wells were below that of the
creek bottom elevations; therefore, surface water samples were not collected.

Comparing the November 2019 and May 2020 groundwater elevations to the creek bottom
elevations surveyed in January 2019, groundwater was not discharging to the creek during that
time period. Annual sampling was conducted in May 2020 per the RACR, and surface water
samples were collected from 35 BSWO01 and 35BSW02 and analyzed for VOCs using USEPA
Method 8260B. Figure 2-1 depicts the locations of the surface water samples. Table 2-3
presents the surface water VOC data. No VOCs were detected at concentrations exceeding the
laboratory reporting limits during the May 2020 sampling event.

2.4 Groundwater Monitoring System Maintenance

Inspections of the conditions/integrity of monitoring wells are conducted during each sampling
event, and the information was recorded on the well inspection forms. Appendix D includes a
photo log and well inspection forms completed for each sampling event, which shows the
condition of the wells each sampling event. During the Year 3 RA-O reporting period, no
damage to well bollards, pads, or protective well casings was observed. Maintenance, such as
painting and replacement of well labels, is required and will be conducted during the Year 4
RA-O. Also, only minimal encroachment of weeds or brush on the well pads was observed.
Mowing the area to control brush and weeds is conducted on a routine basis to allow access to
the wells and was conducted at LHAAP-35B (37) on October 18, 2019. Table 2-5 provides a
summary of the maintenance activities that were performed at the site during the third annual
RA-O period.

2.5 Groundwater Monitoring Optimization

Monitoring well 35SBWWO02 was removed from the groundwater monitoring program per the
approved recommendations of the Year 1 RA-O. Monitoring wells 33BWWO03 and 35BWW06
will be sampled once every five years to support the Five-Year Reviews; the next sampling

event for these wells will be in 2021. The planned Year 4 monitoring program is presented in
Table 2-6 and Figure 2-8.
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The following sections present the results of the natural attenuation evaluation in accordance
with the three lines of evidence discussed in the Final RACR for site COCs (AECOM 2016).

3.1 First Line of Evidence: Change in COC Concentrations

Natural attenuation is the combination of multiple mechanisms, including biodegradation,
volatilization, dilution, advection, and absorption, that reduce contaminant concentrations. The
decrease of COC concentrations over time and distance is evidence of natural attenuation,
though the observed decrease may be influenced by potentially short-term fluctuations in
groundwater elevations. The change in groundwater COC concentrations over time and with
distance was evaluated at LHAAP-35B (37). COC concentrations for the third year of RA-O
sampling events are provided on Figures 2-5 and 2-6 as well as in Tables 2-3 and 2-4. COCs
exceeding their respective MCLs are highlighted. To aid in evaluating COCs over time,
concentration trends are provided on Figures 2-7a and 2-7b.

3.1.1 In Well COC Concentrations

In the 2016 RACR, six wells were discussed as the primary focus of analysis due to high COC
concentrations: 35BWWO04, 35BWWO05, 35BWWO08, 35BWWI10, 35BWWI14, and
35BWW15. During the Year 3 sampling events, all the COCs continue to be below the MCL
at 35BWWO08 and 35BWW10. Since 2016, additional wells have been sampled and elevated
levels have also been observed in 35BWWO09, 35BWWI12, 35BWWI15, 35BWW16,
35BWW20, 35BWW25, and LHSMWS58. During the Year 3 sampling events, the highest
levels were observed in 35BWW09 and 35BWW14.

At 35BWWO04, PCE was detected at 66.5 pg/L during the 2013 baseline sampling event. TCE
was detected at 11.4 pg/L in the 2013 baseline event. Since the baseline sampling, the only
COC above the MCL has been PCE and concentrations have fluctuated near the MCL of
5 ng/L. PCE was detected at 8.3 pug/L and 6.4 pg/L in November 2019 and May 2020,
respectively.

At 35 BWWOS5, TCE was detected at 14 pug/L during the 2013 baseline sampling and has
remained above the MCL, fluctuating between 5.5 pg/L and 12 pg/L. In November 2019 TCE
was detected at 6 pg/L, and in May 2020 increased slightly to 7.3 pg/L. All of the other COCs
at 35BWWO05 remained below their respective MCL levels during the Year 3 sampling events.

At 35BWWO08, TCE was detected at 150 pg/L in 2007, and the concentration declined to
43.8 pug/L in the 2013 baseline event. PCE and TCE concentrations have been below their
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respective detection limits since February 2018 and remained below these levels during the
Year 3 RA-O.

At 35 BWWO09, TCE increased to the highest level observed in this well at 580 pg/L in
November 2018 and then reduced to the lowest level observed at this well in May 2019 at
20 pg/L. During the Year 3 RA-O sampling, TCE concentrations decreased from 70 pg/L in
August 2019 to 47 pg/L and 42 pg/L in November 2019 and May 2020, respectively. The
consistently lower levels of TCE during the Year 3 RA-O sampling indicate that although
groundwater levels were elevated above the MCL during the May 2020 sampling event, these
concentrations may not be affected by groundwater elevation changes observed during the
year.

At35BWW10, PCE and TCE concentrations have continued to reduce during the Year 3 RA-O
and have remained below their respective MCLs. These data indicate that the decreasing trend
in Year 2 RA-O continues into the Year 3 RA-O period and future data will determine whether
levels remain below the MCLs.

At 35BWWI12, PCE concentrations have fluctuated from 15.3 pg/LL during the baseline
sampling in 2013, down to 4.8 pg/L in November 2017, and back up to 8.5 pg/L in May 2020.
During the Year 3 RA-O sampling event, PCE has increased slightly from 5.8 pg/L to 8.5 pg/L
between November 2019 and May 2020.

At 35BWW 14, PCE has fluctuated from the 19 pg/L detected during the baseline sampling in
2013. During the Year 3 RA-O, PCE concentrations have remained consistent since the Year
2 RA-O with levels ranging from 38 pg/L to 40 pg/L between August 2019 and May 2020.
TCE concentrations have decreased since baseline in 2013 from 82.8 pug/L to 14 ug/L. During
the Year 3 RA-O PCE concentrations have remained consistent, ranging from 16 pg/L to 14
ug/L between August 2019 and May 2020, as seen on Figure 2-7a. Also, low levels the
degradation products cis-1,2-DCE and 1,1-DCE continue to be observed during the Year 3
RA-O sampling, indicating that limited reductive dechlorination is occurring at the site.

During the Year 3 RA-O sampling at 35SBWW15, PCE concentrations have remained
consistent between the 2017 (12 pg/L) and May 2020 levels (13 pg/L). TCE has decreased
overall from 15 ug/L and 7.7 ng/L between the baseline in 2013 and 2020. Most recently, TCE
has fluctuated and levels were observed at 7.7 pg/L and 7.8ug/L during the Year 3 RA-O
sampling events.

At 35BWWI16, PCE concentrations increased from 0.477 pg/L detected in the baseline
sampling event in 2013 to 9.9 pug/L in May 2020. Since February 2018, PCE levels have
fluctuated from 12 pg/L to 6.6 pg/L in August 2018 to 9.9 ng/L in May 2020. During the Year
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3 RA-O sampling event, PCE has increased slightly from 8.1 pg/L to 9.9 ug/L between
November 2019 and May 2020.

At 35BWW20, PCE concentrations have decreased from the highest level of 34 ng/L observed
three times, in February 2018, November 2018, and February 2019, to 7.5 ug/L in
August 2019. The lowest level of PCE observed in August 2019 also coincided with the
highest groundwater level; however, during the Year 3 RA-O semi-annual sampling events the
levels remained relatively consistent at 15 pg/L and 12 pg/L despite a 2.7 foot increase in
groundwater elevation between November 2019 and May 2020.

The concentration of TCE in groundwater at the downgradient well 35 BWW25 has a
somewhat inverse correlation with groundwater elevations. TCE levels have increased when
water levels are low and are lower when the water levels are high. Overall, an increase has
been observed since 2016, increasing from 5.55 pg/L in August 2016 to 13 pg/L in May 2020.

At LHSMWS58, PCE concentrations have fluctuated from the high of 20.3 png/L detected in the
baseline sampling event in October 2013 to 4.2 pg/L during the Year 3 RA-O sampling in
November 2019. During the Year 3 RA-O, PCE has increased from 4.2 ug/L to 14 ng/L
between November 2019 and May 2020.

3.1.2 COC Concentrations Based on Groundwater Flow

Based on the general direction of groundwater flow, monitoring well 35BWW 11 is a consistent
upgradient background monitoring well, and monitoring wells 35 BWW23 and 35BWW24 are
downgradient monitoring wells. Site COCs have not been observed in these wells and aid in
delineating the plume configuration. Within the site boundary, the groundwater flows
primarily to the northeast from monitoring well 35BWW11, towards LHSMW58, 35BWW 14,
and 35BWW24. During times of higher water elevations, west of the site boundary, but within
the LUC boundary, the groundwater flows north/northwest, as observed in May 2020, as
shown on Figure 2-3. At LHAAP-35B (37), contaminant concentrations decrease significantly
as groundwater moves downgradient from the highest contaminant levels. In May 2020, PCE
and TCE concentrations decreased from 40 pg/L and 14 pg/L, respectively, at 35 BWW14 to
below the detection limits at 35 BWW24. Although groundwater flow contours do not show
groundwater migrating directly from 35 BWWO09 or 35BWW14 to 35BWW25, it is the most
impacted downgradient well (Figure 2-6). A decrease in TCE was observed between the
upgradient wells 35SBWWO09 and 35 BWWO014, and the downgradient 35SBWW25 suggesting
that concentrations are decreasing with distance from the area of the highest concentration. On
the west side of the site near the LUC boundary, in November 2019 TCE at 35SBWWO09 was
observed at 47 pg/L J and decreased to below the detection limit at 33 BWWO08. In May 2020,
when groundwater on this west side was flowing more westerly, TCE concentrations also
decreased from 42 pg/L to below the detection limits between 35SBWWO09 and 35BWW18.
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3.1.3 Mann-Kendall Analysis

Mann-Kendall analysis for the Year 3 RA-O monitoring period was completed for PCE and
TCE. The results are presented in Appendix E in graphical format with the statistical results
presented on the bottom of the page. The GSI Mann-Kendall Tool Kit was used for this
analysis. The concentrations of COCs are presented in pg/L. Half the reporting limit was used
for non-detects. For locations with duplicate samples, the normal sample was used. The level
of statistical significance is calculated for each analysis and is provided on the trend analysis
sheet. It should be noted that the trends identified in the Mann-Kendall analysis may have been
influenced by groundwater elevation increases during Year 3. Future RA-O sampling will
determine if the trends persist.

A summary table of the Mann-Kendall results is presented in Table 3-1. Historical COC results
for all wells are presented in Table 2-4.

Significant Decreases

During the Year 3 RA-O statistically significantly decreasing trends were observed at four
monitoring wells. The four statistically significant decreases are an increase from only one
significant decrease observed during the Year 2 RA-O. Mann-Kendall analysis identified
statistically significant evidence of decreasing trends at the following:

e Monitoring Well 35SBWW14 — TCE. At this well the trend has changed from
probably decreasing in the Year 2 RA-O to a significant decrease following the
Year 3 RA-O sampling events. Concentrations of TCE have decreased since
October 2013 and have reduced to 14 pg/L in May 2020. An overall decreasing
trend has been seen at this location and may be the result of natural attenuation
(e.g., dilution from clean upgradient groundwater). Results from future sampling
events will continue to be evaluated for COC concentration trends.

e Monitoring Well 35BWW15 — TCE. Concentrations of TCE have continued to
decrease since 2014 to 7.7 pg/L in May 2020. The decreasing trends may be the
result of natural attenuation (e.g., dilution from clean upgradient groundwater).
Results from future sampling events will continue to be evaluated for COC
concentration trends.

e Monitoring Well 35SBWW20 — PCE. Concentrations of PCE have decreased
from 34 pg/L in 2018 to 12 pg/L in May 2020. The decreasing trends may be the
result of natural attenuation (e.g., dilution from clean upgradient groundwater).
Results from future sampling events will continue to be evaluated for COC
concentration trends.
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e Monitoring Well LHSMWS8 — PCE. Concentrations of PCE have decreased
from 20 pg/L in November 2017 to 4.2 pg/L in November 2019. During the Year
3 RA-O an increase was observed between November 2019 and May 2020 from
4.2 ng/L to 14 pg/L; however, an overall decreasing trend has been seen at this
location and may be the result of natural attenuation (e.g., dilution from clean
upgradient groundwater). Results from future sampling events will continue to be
evaluated for COC concentration trends.

Probably Decreasing

Mann-Kendall analysis identified statistically significant evidence of probable decreasing
trends at the following:

e Monitoring Well 35SBWWO05 — TCE. The TCE trend at this well has changed
from stable in the Year 2 RA-O to probably decreasing. Concentrations of TCE
have decreased from 14 ug/L in October 2013 to 7.3 pg/L in May 2020. An
overall decreasing trend has been seen at this location and may be the result of
natural attenuation (e.g., dilution from clean upgradient groundwater). Results
from future sampling events will continue to be evaluated for COC concentration
trends.

Probably Increasing

Mann-Kendall analysis identified statistically significant evidence of a probably increasing
trend at the following:

e Monitoring Well 35SBWW16 — PCE. Concentrations of PCE have fluctuated
since November 2017 and increased to the highest level of 15.0 pg/L in
November 2018. Since November 2018, concentrations have decreased to
8.1 ng/L and 9.9 pg/L in November 2019 and May 2020, respectively. Although
the recent concentrations during this RA-O period have decreased, an overall
probably increasing trend has been seen at this location, and results from future
sampling events will continue to be evaluated for COC concentration trends.

3.1.4 Predictive Modeling

Calculation of time-based attenuation rates was performed as required by the RAWP
(AECOM 2013). However, the trends for monitoring wells at LHAAP-37 were likely skewed
significantly by the large changes in groundwater elevation that occurred during the Year 3
RA-O. Therefore, although estimates of the time to achieve the MCL have been provided in
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the discussion below, the current trends are unlikely to accurately predict the future declines
in COC concentrations.

As previously noted in Section 3.1, the Mann-Kendall analysis was used to determine that a
statistically significant decrease in TCE concentrations over time was observed at monitoring
well 35 BWW15. To determine the estimated time to achieve the MCL at this well, a time-
dependent attenuation rate was calculated and is provided in Appendix F. The first order rate
constant is 0.0008 day! and the time to achieve the MCL of 5 pg/L is estimated to be 1.5 years,
which is a slight increase from 1.4 years predicted during the Year 2 RA-O.

A significant decreasing trend was determined by Mann-Kendall analysis at 3SBWW14. A
time-dependent attenuation rate was calculated to determine a time to achieve the MCL in the
groundwater associated with this well and is provided in Appendix F. The first order rate
constant for TCE at 35BWW 14 was determined to be 0.0006 day' and the time to achieve the
MCL of 5 pg/L is estimated to be 4.7 years.

A significant decreasing trend was determined by Mann-Kendall analysis at 35SBWW20. A
time-dependent attenuation rate was calculated to determine a time to achieve the MCL in the
groundwater associated with this well and is provided in Appendix F. The first order rate
constant for PCE at 35BWW20 was determined to be 0.0004 day™! and the time to achieve the
MCL of 5 pg/L is estimated to be 6.0 years.

A significant decreasing trend was determined by Mann-Kendall analysis at LHSMWS58. A
time-dependent attenuation rate was calculated to determine a time to achieve the MCL in the
groundwater associated with this well and is provided in Appendix F. The first order rate
constant for PCE at LHSM W58 was determined to be 0.0006 day ' and the time to achieve the
MCL of 5 pg/L is estimated to be 4.8 years.

The Mann-Kendall analysis was used to determine that a probably statistically significant
decrease in TCE concentrations over time was observed at monitoring well 35SBWWO05. To
determine the estimated time to achieve the MCL at this well, a time-dependent attenuation
rate was calculated and is provided in Appendix F. The first order rate constant is 0.0003 day”
and the time to achieve the MCL of 5 pg/L is estimated to be 3.5 years.

While these calculations provide an estimated time to achieve the MCL, given lithologic
variability and significant groundwater elevation fluctuations at the site during Years 2 and 3,
the time necessary to achieve the MCL may vary by an order of magnitude or more.
Additionally, the rate of reduction could diminish over time as the residual concentrations
decrease, and the timeframes to achieve the MCL may be longer than estimated by these
calculations.
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3.1.5 Plume Stability

COC plume maps have been completed for each of the third year RA-O sampling events and
are presented on Figures 2-5 and 2-6. COC concentrations at perimeter wells 35SBWWO07,
35BWWO0S, 35BWW11, 353BWW18, 35BWW19, 35BWW23, 35BWW24, and 35BWW26
have remained below their respective MCLs during the third year RA-O. Monitoring well
35BWWO06 is screened in the shallow intermediate and COCs have remained below the
detection limits during the last time this well was sampled, in November 2018, which indicates
that the contaminant plume is not migrating downward. As discussed above, 35SBWWO06 will
be sampled once every five years to support the Five Year Reviews, and the next sampling
event for this well will be in 2021.

During the Year 3 RA-O, groundwater level seasonal fluctuations were observed as elevations
decreased in November 2019 and then increased in May 2020. The water level fluctuations
may have aided in the increases and decreases in COC concentrations.

At the most northern impacted monitoring well, 35BWW25, TCE levels have decreased from
the highest level observed, at 19 pg/L in November 2018 to 13 pg/L in May 2020. TCE has
remained stable in Year 3 at 13 ug/L during the November 2019 and May 2020 sampling
events, indicating that the plume is stable.

At 35BWW24, located to the northeast, TCE was observed for the first time during the Year 2,
Quarter 1 sampling event in November 2018, at 2.9 pg/L, below the MCL of 5 pg/L. TCE
continues to be observed and was detected at 1.8 pg/L and 2.3 pg/L during each of the Year 3
RA-O sampling events, below the MCL. TCE will continue to be evaluated further during the
Year 4 RA-O to determine if the plume is migrating to the northeast.

The PCE and TCE concentrations have also fluctuated in the southwest part of the plume.
At 35BWW10, PCE and TCE continue to be below their respective MCLs since August 2019.

At35BWWO09, TCE levels increased from 49 pg/L to 580 pug/L between the 2013 baseline and
the November 2018 sampling event; however, concentrations have decreased since November
2018 and during the Year 3 RA-O TCE was detected at 42 pg/L in May 2020. PCE
concentrations were detected above the MCL at 41 ug/L in May 2019. The PCE concentration
only exceeded the MCL during the May 2019 event and has continued to be below the
detection limit during the Year 3 RA-O. These data suggest that the plume is not moving
further to the southeast.

3.2 Second Line of Evidence: Geochemical Indicators

Select monitoring wells were sampled for MNA parameters and are shown in Table 2-1.
Table 2-3 includes the geochemical data used to determine if the site groundwater conditions
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are favorable for MNA biological degradation processes. The list of MNA parameters was
reduced after the Year 2 RA-O Quarter 2 sampling event. The MNA parameters for LHAAP-
35B (37) wells include nitrate, sulfate, chloride, methane, ethane, ethene, carbon dioxide, and
TOC analyzed in an off-site laboratory, and dissolved iron measured in the field (Bhate 2019).
The field parameters for LHAAP-35B (37) wells include dissolved oxygen (DO), oxidation-
reduction potential (ORP), pH, conductivity, turbidity, and temperature.

Dissolved Oxvygen

DO is the most thermodynamically favored electron acceptor used by microbes for
biodegradation of organic carbon, whether natural or anthropogenic (USEPA 1998).
Anaerobic bacteria, which are the primary microbes able to degrade the site COCs, may be
inhibited at DO concentrations greater than 0.5 milligram per liter (mg/L). In monitoring wells
where COCs are above the MCL, the DO concentrations ranged from 0.03 mg/L to 3.26 mg/L,
with an average of 0.89 mg/L during the Year 3 RA-O. The low DO levels (<0.5 mg/L)
observed in 6 of 10 impacted wells are favorable for reductive dechlorination.

Oxidation Reduction Potential

The ORP levels indicate the oxidative or reductive potential in the aquifer and provide
real-time data to determine if conditions are conducive for biodegradation. ORP values less
than 50 millivolts (mV) indicate that the aquifer is reaching anaerobic conditions and are
favorable for biological reductive dechlorination of chlorinated ethenes and ethanes. During
the Year 3 RA-O monitoring, the ORP measurements ranged from 79 mV at 35SBWWO5 to
308 mV at 35BWW25. These measurements indicate oxidative conditions which are not
favorable for reductive dechlorination.

Nitrate

After DO has been depleted by microbes in the treatment zone, nitrate may be used as an
electron acceptor and is reduced to nitrite. Nitrate levels above 1.0 mg/L may compete with
reductive dechlorination (USEPA 1998). The nitrate and nitrite concentrations continue to be
below 1.0 mg/L during the Year 3 RA-O sampling, indicating that nitrate will not inhibit
anaerobic degradation of site COCs.

Iron Reduction

After nitrate is utilized, iron (III) (ferric iron) is used as an electron acceptor during anaerobic
biodegradation of organic carbon. During this process, iron (III) is reduced to iron (II) (ferrous
iron), which is soluble in water, and the presence of ferrous iron can indicate reducing
groundwater conditions. During the Year 3 RA-O, ferrous iron continues to be observed at
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each of the MNA monitoring wells, indicating that iron-reducing conditions exist in the site
groundwater.

Sulfate

After DO, nitrate, and iron have been depleted in the groundwater, sulfate is used as an electron
acceptor. Concentrations of sulfate greater than 20 mg/LL may compete with reductive
dechlorination of the site COCs. However, in many plumes with high concentrations of sulfate,
reductive dechlorination still occurs (USEPA 1998). Sulfate was sampled in monitoring wells
designated for MNA analysis during the Year 3 RA-O and ranged from 15.9 mg/L to
85.9 mg/L during the Year 3 RA-O sampling events. Sulfate levels are slightly elevated and
may compete as an electron acceptor with site COCs.

Methane

Methanogenesis occurs in highly reducing conditions and generally occurs after oxygen,
nitrate, iron, and sulfate have been depleted. Methane levels above 500 pg/L are considered
indicative of methanogenic conditions (USEPA 1998). Methane concentrations were less than
0.93 pg/L during the Year 3 RA-O in wells that have COCs above their MCL, which suggests

that methanogenic conditions are not present in the groundwater.

Total Organic Carbon

Regardless of the electron acceptor being used, organic carbon is a required source of reduced
carbon and energy to sustain microbial activity. TOC is utilized as an energy and hydrogen
source to support the reductive dechlorination of the chlorinated COCs. TOC concentrations
greater than 20 mg/L are considered adequate to support microbial activity (USEPA 1998).
TOC was less than 2.14 pg/L during the Year 3 RA-O sampling. This indicates that carbon
concentrations in the groundwater are not supportive of reductive dechlorination.

pH

The pH of the groundwater has an effect on the activity of microbial populations. Microbes
capable of degrading chlorinated aliphatic hydrocarbons generally prefer pH values from 6 to 8
standard units (SU) (USEPA 1998). The shallow zone groundwater pH during the Year 3
RA-O period ranged from 4.59 SU to 7.65 SU, with an average of value of 6.14 SU. The pH
levels in 31 of the 44 samples are within the preferred range for dechlorinating bacteria.
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Ethane and Ethene

Ethane and ethene are the two end products of the reductive dechlorination pathways for
chlorinated ethanes and ethenes. During the Year 3 RA-O, ethane concentrations were below
the laboratory reporting limits. Low levels of ethene were observed at each of the RA-O wells
during the November 2017 sampling event; however, current levels indicated complete
reductive dechlorination is not occurring at LHAAP-35B (37).

Geochemical Indicator MNA Parameter Summary

The qualitative assessment of geochemical indicators during the Year 3 RA-O period in the
groundwater at LHAAP-35B (37) indicates current geochemical conditions are not favorable
for MNA processes via biological reduction. The low DO and nitrate/nitrite concentrations,
the presence of ferrous iron, and an average pH level are within the range for dechlorinating
bacteria. The presence of the biological degradation product cis-1,2-DCE and the abiotic
degradation product 1,1-DCE suggest that limited biological degradation is occurring;
however, the primary MNA processes reducing concentrations are abiotic.

3.3 Third Line of Evidence: Microbial Analysis

Dechlorinating bacteria, Dehalococcoides sp., were not analyzed during the Year 3 RA-O
sampling event due to the reduction of MNA parameters after the Year 2 RA-O Quarter 2
sampling event (Bhate 2019). During the last sampling event in February 2019,
Dehalococcoides sp. concentrations were 2.3 cells per milliliter and lower, indicating that the
species required for complete reductive dechlorination is not present at levels favorable for

complete reductive dechlorination.
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The LUC for LHAAP-35B (37) is groundwater restriction, which prohibits water well
installation for any purpose other than environmental monitoring and testing or the use of
residential groundwater until COCs in the groundwater and soil allow unrestricted use and
unlimited exposure. The annual LUC compliance inspection for the Year 3 RA-O was
conducted on June 29, 2020. No non-compliance issues or concerns were identified during the
annual inspection. No change in land use or groundwater use has occurred at the site during
the Year 3 RA-O monitoring period.

Monitoring well 35SBWWO02 was removed from the monitoring program, as recommended in
the Year 1 RA-O Report.

Inspections of the monitoring wells were conducted during each sampling event. Site
monitoring wells were in good condition, and periodic clearing and mowing were conducted
as needed. Continued maintenance, such as painting and replacing labels, is required and will
be conducted during the Year 4 RA-O.

VOC data and geochemical indicators were collected over the course of the monitoring period
to evaluate effectiveness of MNA as a site remedy. A tiered approach was used to evaluate the
occurrence of natural attenuation in site groundwater. The first line of evidence evaluated
reductions in COC concentrations. The second line of evidence evaluated geochemical
indicators to aid in determining favorable groundwater conditions for COC degradation. The
third line of evidence evaluates microbial populations in the aquifer and will be used again in
the future, if the first two are not able to provide sufficient support of the MNA processes
occurring at the site. Previous microbial data indicated that the reductive dechlorinating
bacteria Dehalococcoides sp. are not present at levels expected to aid in biological degradation
and were removed from the list of analysis as part of the reduction of MNA parameters after
the Year 2 RA-O Quarter 2 sampling event. (Bhate 2019).

Groundwater elevations were compared to creek bottom elevations to evaluate if groundwater
could impact the creek. Monitoring well 3SBWWOI continues to be the only well that has
groundwater elevations above the creek bottom. Comparison to other wells suggests that the
water in 35 BWWO01 may be perched and could potentially influence the creek. The lack of
COCs present at this well suggests that if this water does reach the creek, the creek will not be
impacted by COCs. Groundwater elevations at 35S BWWO05 and 35 BWW 12 were below the
creek elevation at 35BSWO01 and 35BSWO02, indicating that shallow groundwater is not
expected to influence the creek. The annual groundwater sampling at the two surface water
locations occurred in May 2020 and no VOCs were detected at concentrations exceeding the
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laboratory reporting limits. In accordance with the RAWP these locations will not be sampled
in the future unless the groundwater elevations are above the creek bottom elevations.

An assessment of the first line of evidence included an evaluation of the groundwater flow and
COC degradation trends. Based on the Year 3 RA-O groundwater level measurements, the
groundwater primarily flows to the northeast. On the west side of the site, within the LUC
boundary, the groundwater flows in a north/northwest direction which may be dependent on
groundwater elevation.

Reductions in COCs were observed over time during the Year 3 RA-O. The highest COC
levels observed during the Year 3 RA-O were in well 35S BWWO09, with TCE detected at
47 ng/L and 42 pg/L in November 2019 and May 2020, respectively. At 35 BWW10, PCE and
TCE reduced to below the MCL between November 2018 and August 2019 and remained
below the MCL during the Year 3 RA-O monitoring.

During the Year 2 RA-O, an inverse relationship between groundwater elevations and COC
concentrations was observed at some wells; however, this trend was not observed to the same
extent during the Year 3 RA-O. During the Year 3 RA-O, Mann-Kendal analysis was
conducted to evaluate contaminant trends. A significant decreasing trend was observed at four
wells, compared to only one in the Year 2 RA-O. The increases in groundwater elevations in
the last two years and the seasonal fluctuations may have affected the observed trends in the
COC concentration. The MNA mechanism of dilution is expected to continue aiding in the
decreases in COC levels and future sampling events will determine if the downward trends
persist.

At the downgradient northern monitoring well 35BWW25, TCE was first observed above the
detection limit in 2016. The concentrations detected in Year 3 are below the November 2018
high of 19 pg/L and have remained relatively stable since February 2019. Concentration trends
at this well will continue to be evaluated in the future to determine if plume expansion to the
north is occurring.

TCE concentrations at 35SBWW14 and 35BWW 15, near the center of the plume, generally
declined over the first 3 Years of RA-O; however, PCE concentrations have also increased
slightly in both wells as compared to the 2013 baseline concentration. While the concentrations
in 35BWW14 and 35 BWWI15 continue to show declining trends of some COCs during the
Year 3 RA-O period, the results do not conclusively indicate that MNA is operating
successfully. The results from the ongoing RA-O monitoring will determine if the trends
observed continue.
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Decreases in contaminants were also observed along the flow path. Elevated levels of PCE and
TCE concentrations decreased between 35BWW 14 and 35 BWW24. On the west side, near the
LUC boundary, a decrease in TCE was also observed from elevated levels at 35BWWO09 to
below the detection limit at 35SBWWO0S8. In May 2020, when groundwater on the west side
flowed northwesterly, the concentrations also decreased between 35SBWW09 and 35BWW18.

The PCE concentrations at 3SBWW 16, located northeast of the main plume, increased from
below the MCL (0.447 J ng/L) during the 2013 baseline sampling to a high of 15 pg/L in
November 2018. However, PCE concentrations decreased to 9.8 pg/L during the Year 2 RA-O
in August 2019 and have remained stable at 9.9 ug/L in May 2020 during the Year 3 RA-O.
This well is located northeast of the main plume, and in previous years was located
downgradient of the higher concentration areas of the plume. It is possible that the more
northerly flow observed in the area of this well during the Year 2 and Year 3 RA-O may have
prevented further plume migration towards this well, or the PCE concentrations may have been
influenced by the significant changes in groundwater elevation. Continued RA-O monitoring
events will determine if plume migration towards this well continues in the future.

The COC data from the RA-O monitoring indicate that the plume has been relatively stable
during the first three years of RA-O sampling. At 35BWW25, located on the northern side of
the plume, TCE concentrations increased from 2016 to November 2018; however, they have
decreased slightly and remained stable since February 2019, including the Year 3 RA-O
sampling events. TCE levels at 33 BWW24 have remained below MCL during the Year 2 and
Year 3 RA-O suggesting the plume is stable to the northeast. The PCE and TCE concentrations
have also fluctuated in the southwest part of the plume. At 35BWW 10, concentrations of PCE
and TCE decreased to below their respective MCLs during the Year 2 RA-O and have
remained below the MCL during the Year 3 RA-O. At 35SBWWO09, PCE increased above the
MCL in one sampling event during the Year 2 RA-O but has remained below the MCL during
the Year 3 RA-O. TCE levels have increased during the RA-O, however in Year 3, the levels
have decreased to baseline levels indicating the plume is stable to the southwest. These changes
will be evaluated during the Year 4 RA-O to determine if the plume continues to be stable.

The qualitative assessment of geochemical indicators performed as the second line of evidence
at LHAAP-35B (37) indicates current geochemical conditions are not optimal for biological
degradation MNA processes. Although degradation products cis-1,2-DCE and 1,1-DCE have
been detected in certain monitoring wells, groundwater conditions within the impacted area
are not highly reducing in most areas, which is not favorable for biological degradation of site
COCs.

The third line of evidence to assess MNA is to evaluate microorganisms that demonstrate
biological degradation. Prior to the acceptance of the updated MNA analysis,
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Dehalococcoides sp. was sampled during the Year 2 RA-O and levels were not favorable for
reductive dechlorination.

The evaluation of MNA at LHAAP-35B (37) indicates that, based on the data collected thus
far, decreases observed in COC are primarily due to MNA abiotic processes, including
dispersion, dilution, sorption, and volatilization. The data also indicated that decreases in
COC:s are not likely to be associated with biodegradation. Increases in groundwater elevations
during the Year 2 groundwater sampling and continued fluctuations in Year 3 may have
potentially affected the observed trends in the COC concentration data. Three years of MNA
data for these wells have been collected during a period with significant groundwater elevation
fluctuations in Year 2 and 3, and future sampling events will determine if the COC trends
continue. Semiannual sampling will be implemented for the fourth year of RA-O monitoring
in compliance with the RACR (AECOM 2016).
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004665

Aptim Federal Services, LLC

Table 2-1
Groundwater RA-O Sampling - 2019 and 2020
Y3SAl Y3SA2
November 2019 May 2020
Field Field
Well ID Groundwater Unit VOC Parameters MNA VOC Parameters MNA
35BWWO01 Shallow X X X X
35BWW02 Shallow Removed from sampling schedule ®
35BWWO03 Intermediate Location is sampled for 5 year review - Next sampling will be Y5Q1 November 2021
35BWW04 Shallow X X X X X X
35BWWO05 Shallow X X X X
35BWWO06 Lower Shallow Location is sampled for 5 year review - Next sampling will be Y5Q1 November 2021
35BWWO07 Shallow X X X X
35BWW08 Shallow X X X X X X
35BWW09 Shallow X X X X
35BWW10 Shallow X X X X
35BWW11 Shallow X X X X
35BWW12 Shallow X X X X X X
35BWW13 Shallow X X X X
35BWW14 Shallow X X X X X X
35BWW15 Shallow X X X X
35BWW16 Shallow X X X X
35BWW17 Shallow X X X X
35BWW18 Shallow X X X X
35BWW19 Shallow X X X X
35BWW20 Shallow X X X X
35BWW23 Shallow X X X X X X
35BWW24 Shallow X X X X
35BWW25 Shallow X X X X
35BWW26 Shallow X X X X X X
LHSMW58 Shallow X X X X
35BSW01 Goose Prairie Creek X X
35BSW02 Goose Prairie Creek X X
Notes:

Field parameters to be monitored for all wells: pH, temperature, conductivity, turbidity, oxidation-reduction potential (ORP), dissolved oxygen (DO), and ferric iron.
MNA parameters include alkalinity, sulfate, sulfide, chloride, TOC, dissolved iron and manganese, total phosphorus, carbon dioxide, dissolved gases (methane,
ethane, ethene) and total iron.

# Location was removed from sampling list due to being dry during each quarter of Year 1 RA-O groundwater sampling and the first two quarters of Year 2 RA-O.
X well was analyzed for that parameter.

ID - identification

MNA - monitored natural attenuation

NS - not sampled

RA-O - remedial action operation

TOC - total organic carbon

VOC - volatile organic compounds

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004666

Aptim Federal Services, LLC

Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
Sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ftTOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
1/1/2013 202.42 200.31 Dry Dry 9 19 191.31 181.31 Dry
8/18/2016 202.42 200.31 17.00 14.89 9 19 191.31 181.31 185.42
11/8/2017 202.42 200.31 15.42 13.31 9 19 191.31 181.31 187.00
2/14/2018 202.42 200.31 14.80 12.69 9 19 191.31 181.31 187.62
3/29/2018 202.42 200.31 12.94 10.83 9 19 191.31 181.31 189.48
5/24/2018 202.42 200.31 12.28 10.17 9 19 191.31 181.31 190.14
35BWW01 8/16/2018 202.42 200.31 14.22 12.11 9 19 191.31 181.31 188.20
11/15/2018 202.42 200.31 14.15 12.04 9 19 191.31 181.31 188.27
2/12/2019 202.42 200.31 8.11 6.00 9 19 191.31 181.31 194.31
5/20/2019 202.42 200.31 7.18 5.07 9 19 191.31 181.31 195.24
8/5/2019 202.42 200.31 11.93 9.82 9 19 191.31 181.31 190.49
11/21/2019 202.42 200.31 14.35 12.24 9 19 191.31 181.31 188.07
5/6/2020 202.42 200.31 8.28 6.17 9 19 191.31 181.31 194.14
1/1/2013 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
8/19/2016 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
11/7/2017 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
2/13/2018 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
35BWW02
3/28/2018 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
5/24/2018 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
11/16/2018 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
2/14/2019 203.95 201.54 Dry Dry 9 14 192.54 187.54 Dry
1/1/2013 202.11 199.26 23.50 20.65 20 30 179.26 169.26 178.61
8/17/2016 202.11 199.26 22.00 19.15 20 30 179.26 169.26 180.11
11/912017 202.11 199.26 23.80 20.95 20 30 179.26 169.26 178.31
2/14/2018 202.11 199.26 23.53 20.68 20 30 179.26 169.26 178.58
5/22/2018 202.11 199.26 22.55 19.70 20 30 179.26 169.26 179.56
8/22/2018 202.11 199.26 24.09 21.24 20 30 179.26 169.26 178.02
SoBwwWo 11/20/2018 202.11 199.26 23.02 20.17 20 30 179.26 169.26 179.09
2/13/2019 202.11 199.26 21.75 18.90 20 30 179.26 169.26 180.36
5/20/2019 202.11 199.26 19.07 16.22 20 30 179.26 169.26 183.04
8/5/2019 202.11 199.26 20.78 17.93 20 30 179.26 169.26 181.33
11/21/2019 202.11 199.26 22.95 16.22 20 30 179.26 169.26 179.16
5/6/2020 202.11 199.26 20.59 17.93 20 30 179.26 169.26 181.52
1/1/2013 202.57 199.97 24.08 21.48 26 36 173.97 163.97 178.49
8/18/2016 202.57 199.97 22.65 20.05 26 36 173.97 163.97 179.92
11/8/2017 202.57 199.97 24.30 21.70 26 36 173.97 163.97 178.27
2/16/2018 202.57 199.97 24.00 21.40 26 36 173.97 163.97 178.57
3/27/2018 202.57 199.97 23.35 20.75 26 36 173.97 163.97 179.22
5/21/2018 202.57 199.97 23.20 20.60 26 36 173.97 163.97 179.37
35BWW05 8/21/2018 202.57 199.97 24.63 22.03 26 36 173.97 163.97 177.94
11/18/2018 202.57 199.97 23.59 20.99 26 36 173.97 163.97 178.98
2/13/2019 202.57 199.97 22.57 19.97 26 36 173.97 163.97 180.00
5/21/2019 202.57 199.97 20.47 17.87 26 36 173.97 163.97 182.10
8/6/2019 202.57 199.97 21.83 19.23 26 36 173.97 163.97 180.74
11/25/2019 202.57 199.97 23.60 19.23 26 36 173.97 163.97 178.97
5/6/2020 202.57 199.97 21.61 19.23 26 36 173.97 163.97 180.96
Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 7 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004667

Aptim Federal Services, LLC

Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
Sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ft TOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
1/1/2013 203.04 200.01 24.70 21.67 42 52 158.01 148.01 178.34
8/18/2016 203.04 200.01 23.27 20.24 42 52 158.01 148.01 179.77
11/8/2017 203.04 200.01 24.50 21.47 42 52 158.01 148.01 178.54
2/16/2018 203.04 200.01 24.70 21.67 42 52 158.01 148.01 178.34
S5BWW06 3/27/2018 203.04 200.01 24.80 21.77 42 52 158.01 148.01 178.24
5/21/2018 203.04 200.01 24.02 20.99 42 52 158.01 148.01 179.02
8/21/2018 203.04 200.01 25.30 22.27 42 52 158.01 148.01 177.74
11/18/2018 203.04 200.01 24.34 21.31 42 52 158.01 148.01 178.70
1/1/2013 203.53 200.86 27.85 25.18 18 28 182.86 172.86 175.68
8/18/2016 203.53 200.86 25.50 22.83 18 28 182.86 172.86 178.03
11/8/2017 203.53 200.86 27.94 25.27 18 28 182.86 172.86 175.59
2/13/2018 203.53 200.86 27.25 24.58 18 28 182.86 172.86 176.28
3/29/2018 203.53 200.86 26.52 23.85 18 28 182.86 172.86 177.01
5/23/2018 203.53 200.86 26.11 23.44 18 28 182.86 172.86 177.42
35BWWO07 8/20/2018 203.53 200.86 28.05 25.38 18 28 182.86 172.86 175.48
11/18/2018 203.53 200.86 27.45 24.78 18 28 182.86 172.86 176.08
2/14/2019 203.53 200.86 25.76 23.09 18 28 182.86 172.86 177.77
5/22/2019 203.53 200.86 25.11 22.44 18 28 182.86 172.86 178.42
8/5/2019 203.53 200.86 23.90 21.23 18 28 182.86 172.86 179.63
11/25/2019 203.53 200.86 25.97 21.23 18 28 182.86 172.86 177.56
5/11/2020 203.53 200.86 23.95 21.23 18 28 182.86 172.86 179.58
1/1/2013 204.12 201.4 25.10 22.38 22 32 179.4 169.4 179.02
8/17/2016 204.12 201.4 23.74 21.02 22 32 179.4 169.4 180.38
11/7/2017 204.12 201.4 25.40 22.68 22 32 179.4 169.4 178.72
2/14/2018 204.12 201.4 25.07 22.35 22 32 179.4 169.4 179.05
5/23/2018 204.12 201.4 24.43 21.71 22 32 179.4 169.4 179.69
8/22/2018 204.12 201.4 25.73 23.01 22 32 179.4 169.4 178.39
S5BWWO8 11/20/2018 204.12 201.4 2454 21.82 22 32 179.4 169.4 179.58
2/12/2019 204.12 201.4 23.67 20.95 22 32 179.4 169.4 180.45
5/20/2019 204.12 201.4 21.40 18.68 22 32 179.4 169.4 182.72
8/5/2019 204.12 201.4 20.50 17.78 22 32 179.4 169.4 183.62
11/21/2019 204.12 201.4 24.75 17.78 22 32 179.4 169.4 179.37
5/6/2020 204.12 201.4 22.63 17.78 22 32 179.4 169.4 181.49
1/1/2013 205.16 203.15 26.40 24.39 25 35 178.15 168.15 178.76
8/16/2016 205.16 203.15 24.85 22.84 25 35 178.15 168.15 180.31
11/712017 205.16 203.15 26.45 24.44 25 35 178.15 168.15 178.71
2/16/2018 205.16 203.15 26.43 24.42 25 35 178.15 168.15 178.73
3/27/2018 205.16 203.15 25.57 23.56 25 35 178.15 168.15 179.59
5/21/2018 205.16 203.15 25.50 23.49 25 35 178.15 168.15 179.66
35BWW09 8/16/2018 205.16 203.15 26.71 24.70 25 35 178.15 168.15 178.45
11/19/2018 205.16 203.15 25.73 23.72 25 35 178.15 168.15 179.43
2/13/2019 205.16 203.15 24.77 22.76 25 35 178.15 168.15 180.39
5/21/2019 205.16 203.15 22.82 20.81 25 35 178.15 168.15 182.34
8/5/2019 205.16 203.15 23.95 21.94 25 35 178.15 168.15 181.21
11/26/2019 205.16 203.15 25.83 21.94 25 35 178.15 168.15 179.33
5/11/2020 205.16 203.15 23.63 21.94 25 35 178.15 168.15 181.53
Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004668

Aptim Federal Services, LLC

Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
Sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ft TOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
1/1/2013 203.79 200.79 24.97 21.97 18.23 33 182.56 167.79 178.82
8/18/2016 203.79 200.79 23.47 20.47 18.23 33 182.56 167.79 180.32
11/7/2017 203.79 200.79 25.50 22.50 18.23 33 182.56 167.79 178.29
2/16/2018 203.79 200.79 24.87 21.87 18.23 33 182.56 167.79 178.92
3/27/2018 203.79 200.79 24.21 21.21 18.23 33 182.56 167.79 179.58
5/24/2018 203.79 200.79 24.17 21.17 18.23 33 182.56 167.79 179.62
35BWW10 8/17/2018 203.79 200.79 25.43 22.43 18.23 33 182.56 167.79 178.36
11/18/2018 203.79 200.79 24.34 21.34 18.23 33 182.56 167.79 179.45
2/12/2019 203.79 200.79 23.31 20.31 18.23 33 182.56 167.79 180.48
5/20/2019 203.79 200.79 21.02 18.02 18.23 33 182.56 167.79 182.77
8/6/2019 203.79 200.79 22.68 19.68 18.23 33 182.56 167.79 181.11
11/26/2019 203.79 200.79 24.45 19.68 18.23 33 182.56 167.79 179.34
5/6/2020 203.79 200.79 22.30 19.68 18.23 33 182.56 167.79 181.49
1/1/2013 203.31 200.9 24.47 22.06 25 35 175.9 165.9 178.84
8/18/2016 203.31 200.9 22.42 20.01 25 35 175.9 165.9 180.89
11/8/2017 203.31 200.9 24.30 21.89 25 35 175.9 165.9 179.01
2/12/2018 203.31 200.9 24.06 21.65 25 35 175.9 165.9 179.25
3/27/2018 203.31 200.9 23.16 20.75 25 35 175.9 165.9 180.15
5/21/2018 203.31 200.9 22.64 20.23 25 35 175.9 165.9 180.67
35BWW11 8/17/2018 203.31 200.9 24.46 22.05 25 35 175.9 165.9 178.85
11/18/2018 203.31 200.9 22.77 20.36 25 35 175.9 165.9 180.54
2/13/2019 203.31 200.9 21.49 19.08 25 35 175.9 165.9 181.82
5/21/2019 203.31 200.9 18.53 16.12 25 35 175.9 165.9 184.78
8/7/2019 203.31 200.9 19.66 17.25 25 35 175.9 165.9 183.65
11/21/2019 203.31 200.9 23.28 17.25 25 35 175.9 165.9 180.03
5/6/2020 203.31 200.9 20.13 17.25 25 35 175.9 165.9 183.18
1/1/2013 201.17 198.52 22.55 19.90 20.3 35 178.22 163.52 178.62
8/17/2016 201.17 198.52 20.86 18.21 20.3 35 178.22 163.52 180.31
11/912017 201.17 198.52 22.75 20.10 20.3 35 178.22 163.52 178.42
2/14/2018 201.17 198.52 22.40 19.75 20.3 35 178.22 163.52 178.77
5/23/2018 201.17 198.52 21.34 18.69 20.3 35 178.22 163.52 179.83
8/22/2018 201.17 198.52 22.96 20.31 20.3 35 178.22 163.52 178.21
SsBWw12 11/20/2018 201.17 198.52 21.86 19.21 20.3 35 178.22 163.52 179.31
2/13/2019 201.17 198.52 20.52 17.87 20.3 35 178.22 163.52 180.65
5/21/2019 201.17 198.52 17.78 15.13 20.3 35 178.22 163.52 183.39
8/5/2019 201.17 198.52 19.54 16.89 20.3 35 178.22 163.52 181.63
11/25/2019 201.17 198.52 21.74 15.13 20.3 35 178.22 163.52 179.43
5/6/2020 201.17 198.52 20.31 16.89 20.3 35 178.22 163.52 180.86
1/1/2013 203.52 201.07 25.55 23.10 19.8 345 181.27 166.57 177.97
8/19/2016 203.52 201.07 23.51 21.06 19.8 345 181.27 166.57 180.01
11/712017 203.52 201.07 25.50 23.05 19.8 345 181.27 166.57 178.02
2/13/2018 203.52 201.07 25.36 22.91 19.8 345 181.27 166.57 178.16
3/28/2018 203.52 201.07 24.25 21.80 19.8 345 181.27 166.57 179.27
SoBWW13 5/24/2018 203.52 201.07 24.00 21.55 19.8 345 181.27 166.57 179.52
8/21/2018 203.52 201.07 25.71 23.26 19.8 345 181.27 166.57 177.81
11/16/2018 203.52 201.07 25.08 22.63 19.8 345 181.27 166.57 178.44
2/14/2019 203.52 201.07 22.75 20.30 19.8 345 181.27 166.57 180.77
5/22/2019 203.52 201.07 20.17 17.72 19.8 345 181.27 166.57 183.35
Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 7 Project No. 501032



01004669

Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ft TOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
8/6/2019 203.52 201.07 22.02 19.57 19.8 345 181.27 166.57 181.50
35BWW13 11/25/2019 203.52 201.07 24.35 17.72 19.8 345 181.27 166.57 179.17
5/7/2020 203.52 201.07 21.65 19.57 19.8 345 181.27 166.57 181.87
1/1/2013 201.26 199.55 23.15 21.44 25 35 174.55 164.55 178.11
8/17/2016 201.26 199.55 21.65 19.94 25 35 174.55 164.55 179.61
11/7/2017 201.26 199.55 23.40 21.69 25 35 174.55 164.55 177.86
2/15/2018 201.26 199.55 23.11 21.40 25 35 174.55 164.55 178.15
5/22/2018 201.26 199.55 22.20 20.49 25 35 174.55 164.55 179.06
8/22/2018 201.26 199.55 23.67 21.96 25 35 174.55 164.55 177.59
SoBww14 11/20/2018 201.26 199.55 22.83 21.12 25 35 174.55 164.55 178.43
2/12/2019 201.26 199.55 21.54 19.83 25 35 174.55 164.55 179.72
5/21/2019 201.26 199.55 19.30 17.59 25 35 174.55 164.55 181.96
8/6/2019 201.26 199.55 20.57 18.86 25 35 17455 164.55 180.69
11/25/2019 201.26 199.55 22.52 18.86 25 35 174.55 164.55 178.74
5/7/2020 201.26 199.55 20.41 18.86 25 35 174.55 164.55 180.85
1/1/2013 201.75 200.01 23.60 21.86 17.8 475 182.21 152.51 178.15
8/19/2016 201.75 200.01 22.04 20.30 17.8 475 182.21 152.51 179.71
11/7/2017 201.75 200.01 23.77 22.03 17.8 475 182.21 152.51 177.98
2/13/2018 201.75 200.01 23.64 21.90 17.8 475 182.21 152.51 178.11
3/29/2018 201.75 200.01 22.43 20.69 17.8 475 182.21 152.51 179.32
5/21/2018 201.75 200.01 23.65 21.91 17.8 475 182.21 152.51 178.10
35BWW15 8/20/2018 201.75 200.01 24.07 22.33 17.8 475 182.21 152.51 177.68
11/16/2018 201.75 200.01 23.23 21.49 17.8 475 182.21 152.51 178.52
2/14/2019 201.75 200.01 21.81 20.07 17.8 475 182.21 152.51 179.94
5/22/2019 201.75 200.01 20.35 18.61 17.8 475 182.21 152.51 181.40
8/7/2019 201.75 200.01 21.20 19.46 17.8 475 182.21 152.51 180.55
11/25/2019 201.75 200.01 22.98 19.46 17.8 475 182.21 152.51 178.77
5/7/2020 201.75 200.01 21.10 19.46 17.8 475 182.21 152.51 180.65
1/1/2013 201.2 198.34 23.36 20.50 18.8 335 179.54 164.84 177.84
8/19/2016 201.2 198.34 21.71 18.85 18.8 335 179.54 164.84 179.49
11/712017 201.2 198.34 23,51 20.65 18.8 335 179.54 164.84 177.69
2/13/2018 201.2 198.34 23.33 20.47 18.8 335 179.54 164.84 177.87
3/29/2018 201.2 198.34 22.25 19.39 18.8 335 179.54 164.84 178.95
5/24/2018 201.2 198.34 22.28 19.42 18.8 335 179.54 164.84 178.92
35BWW16 8/17/2018 201.2 198.34 23.70 20.84 18.8 335 179.54 164.84 177.50
11/16/2018 201.2 198.34 23.09 20.23 18.8 335 179.54 164.84 178.11
2/15/2019 201.2 198.34 21.57 18.71 18.8 335 179.54 164.84 179.63
5/23/2019 201.2 198.34 20.15 17.29 18.8 335 179.54 164.84 181.05
8/7/2019 201.2 198.34 20.86 18.00 18.8 335 179.54 164.84 180.34
11/25/2019 201.2 198.34 22.65 18.00 18.8 335 179.54 164.84 178.55
51712020 201.2 198.34 20.70 18.00 18.8 335 179.54 164.84 180.50
1/1/2013 201.00 198.16 22.85 20.01 18.3 33 179.86 165.16 178.15
8/19/2016 201.00 198.16 20.95 18.11 18.3 33 179.86 165.16 180.05
11/712017 201.00 198.16 22.89 20.05 18.3 33 179.86 165.16 178.11
35BWW17 2/13/2018 201.00 198.16 22.73 19.89 18.3 33 179.86 165.16 178.27
3/29/2018 201.00 198.16 21.38 18.54 18.3 33 179.86 165.16 179.62
5/24/2018 201.00 198.16 21.42 18.58 18.3 33 179.86 165.16 179.58
8/17/2018 201.00 198.16 2311 20.27 18.3 33 179.86 165.16 177.89

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karack, Texas Page 4 of 7 Project No. 501032



01004670

Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
sampling Elevation | Elevation Water Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ft TOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
11/16/2018 201.00 198.16 22.33 19.49 18.3 33 179.86 165.16 178.67
2/21/2019 201.00 198.16 20.12 17.28 18.3 33 179.86 165.16 180.88
5/22/2019 201.00 198.16 17.95 15.11 18.3 33 179.86 165.16 183.05
SSBWWL7 8/7/2019 201.00 198.16 14.63 11.79 18.3 33 179.86 165.16 186.37
11/25/2019 201.00 198.16 21.85 11.79 18.3 33 179.86 165.16 179.15
5/7/2020 201.00 198.16 19.18 11.79 18.3 33 179.86 165.16 181.82
1/1/2013 206.72 203.8 27.94 25.02 17.77 325 186.03 1713 178.78
8/16/2016 206.72 203.8 26.24 23.32 17.77 325 186.03 1713 180.48
11/7/2017 206.72 203.8 27.50 2458 17.77 325 186.03 1713 179.22
2/13/2018 206.72 203.8 27.90 24.98 17.77 325 186.03 1713 178.82
3/27/2018 206.72 203.8 27.18 24.26 17.77 325 186.03 171.3 179.54
5/21/2018 206.72 203.8 27.00 24.08 17.77 325 186.03 171.3 179.72
35BWW18 8/16/2018 206.72 203.8 27.95 25.03 17.77 325 186.03 171.3 178.77
11/19/2018 206.72 203.8 27.39 24.47 17.77 325 186.03 171.3 179.33
2/14/2019 206.72 203.8 26.37 23.45 17.77 325 186.03 171.3 180.35
5/20/2019 206.72 203.8 25.60 22.68 17.77 325 186.03 171.3 181.12
8/5/2019 206.72 203.8 25.61 22.69 17.77 325 186.03 171.3 181.11
11/25/2019 206.72 203.8 26.92 22.69 17.77 325 186.03 171.3 179.80
5/11/2020 206.72 203.8 25.70 22.69 17.77 325 186.03 171.3 181.02
1/1/2013 206.66 204.1 27.75 25.19 18.75 33.48 185.35 170.62 178.91
8/16/2016 206.66 204.1 25.82 23.26 18.75 33.48 185.35 170.62 180.84
11/7/2017 206.66 204.1 27.20 24.64 18.75 33.48 185.35 170.62 179.46
2/13/2018 206.66 204.1 27.48 24.92 18.75 33.48 185.35 170.62 179.18
3/27/2018 206.66 204.1 26.99 24.43 18.75 33.48 185.35 170.62 179.67
5/21/2018 206.66 204.1 26.70 24.14 18.75 33.48 185.35 170.62 179.96
35BWW19 8/16/2018 206.66 204.1 27.55 24.99 18.75 33.48 185.35 170.62 179.11
11/19/2018 206.66 204.1 27.21 24.65 18.75 33.48 185.35 170.62 179.45
2/14/2019 206.66 204.1 26.19 23.63 18.75 33.48 185.35 170.62 180.47
5/20/2019 206.66 204.1 25.66 23.10 18.75 33.48 185.35 170.62 181.00
8/5/2019 206.66 204.1 25.42 22.86 18.75 33.48 185.35 170.62 181.24
11/25/2019 206.66 204.1 26.50 22.86 18.75 33.48 185.35 170.62 180.16
5/11/2020 206.66 204.1 25.63 22.86 18.75 33.48 185.35 170.62 181.03
1/1/2013 205.23 202.67 26.30 23.74 15.14 29.9 187.53 172.77 178.93
8/18/2016 205.23 202.67 24.78 22.22 15.14 29.9 187.53 172.77 180.45
11/8/2017 205.23 202.67 26.50 23.94 15.14 29.9 187.53 172.77 178.73
2/12/2018 205.23 202.67 26.35 23.79 15.14 29.9 187.53 172.77 178.88
3/27/2018 205.23 202.67 25.45 22.89 15.14 29.9 187.53 172.77 179.78
35BWW20 5/24/2018 205.23 202.67 25.40 22.84 15.14 29.9 187.53 172.77 179.83
8/20/2018 205.23 202.67 26.80 24.24 15.14 29.9 187.53 172.77 178.43
11/18/2018 205.23 202.67 25.58 23.02 15.14 29.9 187.53 172.77 179.65
2/13/2019 205.23 202.67 24.47 21.91 15.14 29.9 187.53 172.77 180.76
5/22/2019 205.23 202.67 21.95 19.39 15.14 29.9 187.53 172.77 183.28
8/6/2019 205.23 202.67 23.67 21.11 15.14 29.9 187.53 172.77 181.56
11/25/2019 205.23 202.67 25.75 21.11 15.14 29.9 187.53 172.77 179.48
5/11/2020 205.23 202.67 23.05 2111 15.14 29.9 187.53 172.77 182.18
1/1/2013 205.37 202.74 27.03 24.40 20 30 182.74 172.74 178.34
35BWW23 8/17/2016 205.37 202.74 27.03 24.40 20 30 182.74 172.74 178.34
11/9/2017 205.37 202.74 28.56 25.93 20 30 182.74 172.74 176.81
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ft TOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
2/15/2018 205.37 202.74 28.35 25.72 20 30 182.74 172.74 177.02
5/22/2018 205.37 202.74 27.63 25.00 20 30 182.74 172.74 177.74
8/22/2018 205.37 202.74 28.86 26.23 20 30 182.74 172.74 176.51
11/20/2018 205.37 202.74 28.48 25.85 20 30 182.74 172.74 176.89
35BWW23 2/12/2019 205.37 202.74 27.55 24.92 20 30 182.74 172.74 177.82
5/21/2019 205.37 202.74 26.55 23.92 20 30 182.74 172.74 178.82
8/6/2019 205.37 202.74 26.49 23.86 20 30 182.74 172.74 178.88
11/25/2019 205.37 202.74 21.77 23.86 20 30 182.74 172.74 177.60
5/7/2020 205.37 202.74 26.77 23.86 20 30 182.74 172.74 178.60
8/19/2016 206.64 203.82 27.89 25.07 19.9 29.6 183.92 174.22 178.75
2/16/2018 206.64 203.82 29.37 26.55 19.9 29.6 183.92 174.22 177.27
3/28/2018 206.64 203.82 28.83 26.01 19.9 29.6 183.92 174.22 177.81
5/24/2018 206.64 203.82 28.65 25.83 19.9 29.6 183.92 174.22 177.99
8/21/2018 206.64 203.82 29.80 26.98 19.9 29.6 183.92 174.22 176.84
35BWW24 11/16/2018 206.64 203.82 29.41 26.59 19.9 29.6 183.92 174.22 177.23
2/15/2019 206.64 203.82 28.27 25.45 19.9 29.6 183.92 174.22 178.37
5/22/2019 206.64 203.82 27.53 24.711 19.9 29.6 183.92 174.22 179.11
8/7/2019 206.64 203.82 27.45 24.63 19.9 29.6 183.92 174.22 179.19
11/25/2019 206.64 203.82 28.77 24.63 19.9 29.6 183.92 174.22 177.87
5/7/2020 206.64 203.82 27.22 24.63 19.9 29.6 183.92 174.22 179.42
8/19/2016 204.31 201.74 25.45 22.88 19.9 29.6 181.84 172.14 178.86
11/8/2017 204.31 201.74 27.27 24.70 19.9 29.6 181.84 172.14 177.04
2/16/2018 204.31 201.74 26.92 24.35 19.9 29.6 181.84 172.14 177.39
3/28/2018 204.31 201.74 26.38 23.81 19.9 29.6 181.84 172.14 177.93
5/23/2018 204.31 201.74 26.32 23.75 19.9 29.6 181.84 172.14 177.99
8/20/2018 204.31 201.74 27.31 24.74 19.9 29.6 181.84 172.14 177.00
3BWW25 11/16/2018 204.31 201.74 26.92 24.35 19.9 29.6 181.84 172.14 177.39
2/15/2019 204.31 201.74 25.80 23.23 19.9 29.6 181.84 172.14 178.51
5/22/2019 204.31 201.74 25.23 22.66 19.9 29.6 181.84 172.14 179.08
8/7/2019 204.31 201.74 25.28 22.71 19.9 29.6 181.84 172.14 179.03
11/25/2019 204.31 201.74 26.52 22.71 19.9 29.6 181.84 172.14 177.79
5/7/2020 204.31 201.74 25.36 22.71 19.9 29.6 181.84 172.14 178.95
8/17/2016 205.86 230.41 26.13 50.68 25.2 34.9 205.21 195.51 179.73
11/912017 205.86 230.41 27.71 52.26 25.2 34.9 205.21 195.51 178.15
211412018 205.86 230.41 27.60 52.15 25.2 34.9 205.21 195.51 178.26
5/22/2018 205.86 230.41 26.97 51.52 25.2 34.9 205.21 195.51 178.89
812212018 205.86 230.41 28.07 52.62 25.2 34.9 205.21 195.51 177.79
S 11/20/2018 205.86 230.41 27.48 52.03 25.2 34.9 205.21 195.51 178.38
2/12/2019 205.86 230.41 26.50 51.05 25.2 34.9 205.21 195.51 179.36
5/20/2019 205.86 23041 25.31 49.86 25.2 34.9 205.21 195.51 180.55
8/6/2019 205.86 23041 25.60 50.15 25.2 34.9 205.21 195.51 180.26
11/25/2019 205.86 230.41 27.07 50.15 25.2 34.9 205.21 195.51 178.79
5/6/2020 205.86 23041 25.75 50.15 25.2 34.9 205.21 195.51 180.11
1/1/2013 203.56 200.78 24.77 21.99 21.4 31.4 179.38 169.38 178.79
8/18/2016 203.56 200.78 23.26 20.48 21.4 314 179.38 169.38 180.30
LHSMW58 11/8/2017 203.56 200.78 25.05 22.27 214 31.4 179.38 169.38 178.51
211212018 203.56 200.78 24.87 22.09 214 31.4 179.38 169.38 178.69
3/27/2018 203.56 200.78 23.95 2117 214 31.4 179.38 169.38 179.61
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-2
Groundwater Elevation Data, LHAAP-35B (37)
Ground
TOC Surface Depthto | Depthto | Screen Interval Screen Interval Water
Sampling Elevation | Elevation Water | Water (ft bgs) (ft MSL) Elevation
Well ID Date (ft MSL) (ft MSL) (ftTOC) | (ftbgs) Top Bottom Top Bottom (ft MSL)
5/24/2018 203.56 200.78 23.87 21.09 214 314 179.38 169.38 179.69
8/20/2018 203.56 200.78 25.21 22.43 21.4 314 179.38 169.38 178.35
11/18/2018 203.56 200.78 24.13 21.35 21.4 314 179.38 169.38 179.43
2/13/2019 203.56 200.78 22.98 20.20 21.4 314 179.38 169.38 180.58
LHSMWS8 5/22/2019 203.56 200.78 20.22 17.44 21.4 314 179.38 169.38 183.34
8/7/2019 203.56 200.78 22.12 19.34 21.4 314 179.38 169.38 181.44
11/25/2019 203.56 200.78 24.22 19.34 21.4 314 179.38 169.38 179.34
5/11/2020 203.56 200.78 21.48 19.34 21.4 314 179.38 169.38 182.08
Notes:

bgs - below ground surface

Dry - insufficient or no water in well
ft - feet

MSL - mean sea level

TOC - top of casing
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004673

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BSW01 35BSW02
Sample ID| 35BSW01-101713 35BSW01-021218 | 35BSW01-180327 35BSWO01-181116 | 35BSWO01-200511 | 35BSW02-101713 35BSW02-021218
Sample Date 10/17/2013 11/17/2017 2/12/2018 3/27/2018 5/25/2018 8/21/2018 11/16/2018 5/11/2020 10/17/2013 11/17/2017 2/12/2018
Sample Event Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 4 | Year 2 Quarter 1 | Year 3 Semiannual 2 Baseline Year 1 Quarter 1| Year 1 Quarter 2
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Va| Qual| Result |Val Qual| Result | Val Qual | Result |Va| Qual| Result |Va| Qual| Result | Val Qual | Result | Val Qual | Result | Val Qual Result| Val Qual | Result | Val Qual
ANIONS Dry Dry Dry Dry
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.110 0.167 0.055 0.105
Dissolved oxygen mg/L 12.35 7.43 115 11.29
Oxidation-Reduction Potential mv 92.3 153.6 190.4 108.5
pH SU 7.20 6.34 5.95 6.78
Temperature C 5.48 23.95 9.63 5.47
Turbidity NTU 455 11.8 30.6 43.6
Water Level at Reading Time Ft BTOC
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 1 U 1 U 0.5 U 0.5 U 1 U 1 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 1 U 0.5 U 0.5 U 0.5 U 1 U
Tetrachloroethene po/L 5 0.5 U 1 U 0.5 U 1 U 0.5 U 1 U
Trichloroethene pg/L 5 0.5 U 1 U 0.5 U 0.5 U 0.5 U 1 U
Vinyl chloride po/L 2 0.5 U 1 U 0.5 U 0.5 U 0.5 U 1 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004674

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BSW02 35BWW01
Sample ID| 35BSW02-180327 35BSW02-181116 [ 35BSWO02-200511 |35BWW01-131007 [ 35BWWO01-110817 | 35BWW01-021418 | 35BWW01-180329 | 35BWWO01-180524 31%%\9/2\%8;
Sample Date 3/27/2018 5/25/2018 8/21/2018 11/16/2018 5/11/2020 10/7/2013 11/8/2017 2/14/2018 3/29/2018 5/24/2018 5/24/2018
Sample Event| Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 4| Year 2 Quarter 1 | Year 3 Semiannual 2 Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 3
Sample Purpose REG REG REG REG REG REG REG REG REG REG FD
Parameter Units MCL/GW-Ind | Result | Val Qual | Result |Va| Qual| Result |Va| Qual| Result | ValQual | Result | ValQual | Result [Val Qual| Result | Val Qual| Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual
ANIONS Dry Dry
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.161 0.083 0.201 0.106 0.105 0.082
Dissolved oxygen mg/L 7.09 11.14 2.32 6 5.26 0
Oxidation-Reduction Potential mV 168.9 2113 204.3 185.6 257.3 491
pH SU 6.09 5.16 6.60 5.46 4.49 4.03
Temperature C 21.17 9.75 18.13 15.5 18.21 19.08
Turbidity NTU 16.7 29.5 140.6 124.7 130.9 59.7
Water Level at Reading Time Ft BTOC 15.6 15.4 13.1 12.53
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U
Tetrachloroethene pa/L 5 0.5 U 1 U 1 U 1 U 0.5 U 0.5 U
Trichloroethene pg/L 5 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U
Vinyl chloride pa/L 2 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004675

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWwW01
Sample ID| 35BWW01-180816 358WW21D'180816' 35BWW01-181115 [ 35BWW01-190212 3SBWW?:1D'190212' 35BWW01-190520 35BWW|2E'190520' 35BWW01-190805 358WW(;1D-190805- 35BWW01-191121 35BWW01-200506
Sample Date 8/16/2018 8/16/2018 11/15/2018 2/12/2019 2/12/2019 5/20/2019 5/20/2019 8/5/2019 8/5/2019 11/21/2019 5/6/12020
Sample Event| Year 1 Quarter 4 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 3 | Year 2 Quarter 4 | Year 2 Quarter 4 | Year 3 Semiannual 2 | Year 3 Semiannual 2
Sample Purpose REG FD REG REG FD REG FD REG FD REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual [ Result |Val Qual [ Result |Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual | Result | Val Qual | Result |Val Qual| Result [ValQual| Result [ ValQual [ Result | ValQual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 0.195 0.089 0.104 0.117 0.113 0.102
Dissolved oxygen mg/L 1.06 2.87 3.91 1.04 0.15 1.29 15
Oxidation-Reduction Potential mvV 261 240.2 354 357 292 371 238
pH SU 4.93 4.84 5.57 4.06 5.40 5.41 5.10
Temperature C 24.59 18.12 1591 21.60 23.14 20.51 17.46
Turbidity NTU 76.4 121.9 335 53.1 26.3 37.7 63.1
Water Level at Reading Time Ft BTOC 14.46 15.1 8.34 74 12.12 14.59 8.51
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane po/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony Mg/l 6
Manganese pg/L 14,000
VOLATILES
1,1-Dichloroethene pg/L 7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 V) 0.5 9 0.5 V) 0.5 9 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 V) 0.5 9 0.5 V) 0.5 9 1 U
Trichloroethene pg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 V) 0.5 9 0.5 V) 0.5 9 0.5 U
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW01 35BWW02 35BWW04
Sample ID| 35BWWO01-200506-FD | 35BWW02-131004 35BWW04-100313 | 35BWWO04-110917 SSBWW%EMOQN-
Sample Date 5/6/2020 10/4/2013 11/7/2017 2/21/2018 5/25/2018 8/21/2018 11/16/2018 2/14/2019 10/3/2013 11/9/2017 11/9/2017
Sample Event| Year 3 Semiannual 2 Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 4| Year 2 Quarter 1 | Year 2 Quarter 2 Baseline Year 1 Quarter 1 | Year 1 Quarter 1
Sample Purpose FD REG REG REG REG REG REG REG REG REG FD
Parameter Units | MCL/GW-Ind | Result | Val Qual | Result |Val Qual| Result | Val Qual| Result | Val Qual | Result | Val Qual | Result| Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result |Val Qual| Result |Val Qual

ANIONS Dry Dry Dry Dry Dry Dry
Bromide mg/L 0.1 U 0.209
Chloride mg/L 11 5.67 5.82
Fluoride mg/L 0.244 0.249
Nitrate mg/L 10 1.06 0.187 0.173
Nitrite mg/L 1 0.2 U 0.1 U 0.1 U
Sulfate mg/L 41.6 33.1 33.8
SULFIDE
Sulfide mg/L 1 U 1 U 1 U
DHC
Dehalococcoides cells/mL 17 U
FIELD TESTS
Conductivity mS/cm 0.277
Dissolved oxygen mg/L 2.2
Oxidation-Reduction Potential mV 183.5
pH SU - - 6.50
Temperature C 18.40
Turbidity NTU - - 0
Water Level at Reading Time Ft BTOC 24.25
GASES
Carbon dioxide Mg/l 38000 35000
Ethane Ho/L 2 9 0.076 U 0.076 9
Ethylene pg/L 2 U 0.071 U 0.071 U
Methane Ho/L 2 U 0.49 J 0.3 U
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.04 U 0.18
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 40 33
Total organic carbon mg/L 2.01 1.12 1.21
METALS
Antimony Mg/l 6
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 2.3 J 1 U 1 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.673 J 1 U 1 U
Tetrachloroethene pg/L 5 1 U 66.5 J 7.3 8.2
Trichloroethene Mg/l 5 0.5 U 11.4 J 1 1.1
Vinyl chloride po/L 2 0.5 U 0.5 U 1 U 1 U
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020

01004677

Aptim Federal Services, LLC

Location Code 35BWW04
Sample ID| 35BWW04-021418 3SBWW%I§021418' 35BWW04-180522 | 35BWW04-180822 | 35BWW04-181120 35BWW%;181120' 35BWW04-190213 | 35BWW04-190520 | 35BWW04-190805 | 35BWW04-191121 3SBWW24D'191121
Sample Date 2/14/2018 2/14/2018 5/22/2018 8/22/2018 11/20/2018 11/20/2018 2/13/2019 5/20/2019 8/5/2019 11/21/2019 11/21/2019
Year 3 Year 3
Sample Event| Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year2 Quarter 1 | Year2 Quarter2 | Year 2 Quarter 3 | Year 2 Quarter 4 Semiannual 2 Semiannual 2
Sample Purpose REG FD REG REG REG FD REG REG REG REG FD
Parameter Units MCL/GW-Ind | Result |Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual | Result |Val Qual | Result | Val Qual | Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 6.96 7.06 4.87 3.78 3.65 3.66 3.24 2.96 3.17 3.51 3.48
Fluoride mg/L
Nitrate mg/L 10 0.124 0.105 0.099 J 0.049 J 0.1 0.101 0.174 0.174 0.187 0.145 0.132
Nitrite mg/L 1 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Sulfate mg/L 31.8 32.2 36.5 26.5 25.1 25.5 34.6 22 24 28.9 26.5
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL 12 0.5 U 04 J
FIELD TESTS
Conductivity mS/cm 0.312 0.216 0.398 0.330 0.333 0.327 0.327
Dissolved oxygen mg/L 3.03 0 0.33 4.73 1.16 1.98 0.37 0.03
Oxidation-Reduction Potential mV 126.1 411 281 152.7 364 273 262 296
pH SU 6.34 5.12 5.17 6.02 5.43 6.39 5.93 5.82
Temperature C 17.84 18.87 21.26 19.43 15.39 21.46 21.45 19.23
Turbidity NTU 1.7 58.3 229 0 49 3.3 0 39.9
Water Level at Reading Time Ft BTOC 22.73 24.3 23.8 21.97 19.15 20.98 23.19
GASES
Carbon dioxide Mg/l 40000 43000 770000 500000 J 800000 J 670000 280000 100000 J 87000 J
Ethane pa/L 0.6 9 0.6 U 0.47 uJ 0.47 U 0.238 J 0.574 J 0.47 uJ 0.47 U 0.47 9 0.47 U 0.47 9
Ethylene Mg/l 1 U 1 U 0.55 U 0.55 U 0.524 J 0.959 J 0.55 uJ 0.55 U 0.55 U 0.55 U 0.55 U
Methane pa/L 1.3 9 1.3 U 1 uJ 1 U 2.23 1.82 1 uJ 1 U 1 9 1 U 1 9
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.06 0.52 0.52 0.05 0 0.33 0 0.16
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 123
Total organic carbon mg/L 1.52 1.52 1.7 1.73 2.31 2.23 3.81 3.21 2.66 J 1.17 1.28
METALS
Antimony pg/L 6 1.87 J 0.913 J
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 1 9] 1 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 U 0.5 9 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 1 9] 1 V) 0.5 9) 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 U
Tetrachloroethene pg/L 5 10 10 5.3 2.2 6.3 5.3 5.3 4.7 7.9 8.3 7.7
Trichloroethene pg/L 5 1.3 12 0.5 U 0.5 U 0.95 J 0.73 J 0.59 J 0.58 J 0.93 J 0.93 J 0.93 J
Vinyl chloride pa/L 2 1 9] 1 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 U 0.5 9 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004678

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW04 35BWW05
Sample ID| 35BWW04-200506 | 35BWW05-100413 | 35BWW05-110817 | 35BWW05-021618 | 35BWW05-180327 | 35BWW05-180521 | 35BWW05-180821 | 35BWW05-181118 | 35BWW05-190213 | 35BWW05-190521 | 35BWW05-190806
Sample Date 5/6/2020 10/4/2013 11/8/2017 2/16/2018 3/27/2018 5/21/2018 8/21/2018 11/18/2018 2/13/2019 5/21/2019 8/6/2019
Sample Event Sem\:z:z;ial 9 Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter3 | Year1Quarter4 | Year2 Quarter1 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual | Result |Val Qual| Result |Val Qual | Result |Val Qual | Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 4.52
Fluoride mg/L
Nitrate mg/L 10 0.132
Nitrite mg/L 1
Sulfate mg/L 26.6
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.289 0.237 0.338 0.306 0.317 0.213 0.310 0.270 0.324 0.321 0.317
Dissolved oxygen mg/L 3.1 0.59 0.78 0.65 172 0 0.7 151 0.56 0.88 0.05
Oxidation-Reduction Potential mv 147 -146 -0.3 84.6 125.1 269 111 75.1 168 207 116
pH SU 6.38 7.06 6.80 6.73 6.35 5.14 5.29 6.55 6.50 5.12 5.99
Temperature C 18.36 25 18.57 19.51 25.64 23.26 21.27 18.87 18.89 21.94 23.09
Turbidity NTU 13 43.3 19 0 0 779 657 0 221 139 225
Water Level at Reading Time Ft BTOC 20.82 24.55 24.15 23.45 23.41 24.85 23.73 22.82 20.72 22.05
GASES
Carbon dioxide Mg/l 46000
Ethane pa/L 0.47 U
Ethylene Mg/l 0.55 U
Methane pa/L 1 U
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.68
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L 1.96
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 1 U 1 U 1 U 0.5 V) 0.5 U 0.5 V) 0.5 9 0.5 V) 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.295 J 1 9) 1 U 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 S
Tetrachloroethene pg/L 5 6.4 1.57 15 2.8 2 17 2.7 1.9 11 1.9
Trichloroethene pg/L 5 0.71 J 14 7 10 8.5 7.3 12 9.6 55 8.6
Vinyl chloride pa/L 2 0.5 9] 0.5 U 1 U 1 U 0.5 V) 0.5 U 0.5 V) 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 6 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004679

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW05 35BWW06 35BWWO07
Sample ID| 35BWW05-191125 | 35BWW05-200506 | 35BWWO06-100413 | 35BWW06-110817 | 35BWW06-021618 | 35BWW06-180327 | 35BWW06-180521 | 35BWWO06-180821 | 35BWW06-181118 | 35BWW07-100513 | 35BWW07-110917
Sample Date 11/25/2019 5/6/2020 10/4/2013 11/8/2017 2/16/2018 3/27/2018 5/21/2018 8/21/2018 11/18/2018 10/5/2013 11/9/2017
Sample Event YearSSezmlannuaI YearSSezmlannuaI Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter3 | Year 1 Quarter4 | Year 2 Quarter 1 Baseline Year 1 Quarter 1
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result [Val Qual| Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.313 0.706 0.763 0.751 0.629 0.911 0.928 0.837 1112
Dissolved oxygen mg/L 0.03 0.04 0.073 0.8 0.57 0.37 0 0.44 1.15 10.86 1.86
Oxidation-Reduction Potential mv 150 79 -143 -11.2 -46.5 -95.6 180 92 -20 187 135.7
pH SU 5.29 6.10 6.98 6.39 7.22 8.34 5.57 5.57 5.82 6.77 6.87
Temperature C 20.56 17.51 23.9 18.00 19.96 23.01 22.85 22.25 18.58 22.17 17.49
Turbidity NTU 304 208 51 0 0 0 0 162 0 27.6 5.9
Water Level at Reading Time Ft BTOC 23.82 21.84 26.3 26.37 24.9 24.22 25.5 25.51 27.9
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1.28 J
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 1 U 1 U 1 V) 0.5 V) 0.5 9 0.5 V) 1 9 1 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Tetrachloroethene pa/L 5 14 24 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Trichloroethene pg/L 5 6 7.3 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 1 U 1 V) 0.5 V) 0.5 9 0.5 V) 0.5 9 1 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 7 of 31 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004680

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWWO07 35BWW08
Sample ID| 35BWW07-021318 | 35BWW07-180329 | 35BWW07-180523 | 35BWW07-180820 | 35BWW07-181118 | 35BWW07-190214 [ 35BWW07-190522 | 35BWWO07-190805 | 35BWW07-191125 | 35BWW07-200511 | 35BWWO08-100913
Sample Date 2/13/2018 3/29/2018 5/23/2018 8/20/2018 11/18/2018 2/14/2019 5/22/2019 8/5/2019 11/25/2019 5/11/2020 10/9/2013
Sample Event| Year 1 Quarter2 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 vears3 Sezm|annual vear3 Se2m|annual Baseline
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual [ Result [Val Qual| Result | Val Qual | Result [Val Qual| Result | Val Qual | Result |Val Qual | Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 715
Fluoride mg/L
Nitrate mg/L 10 2.3
Nitrite mg/L 1 0.2 U
Sulfate mg/L 115
SULFIDE
Sulfide mg/L 1 u
DHC
Dehalococcoides cells/imL 7.1 U
FIELD TESTS
Conductivity mS/cm 1.031 0.931 0.613 0.951 0.938 0.881 0.632 0.659 0.753 0.647
Dissolved oxygen mg/L 0.84 0.97 0 0.63 1.18 0.14 0.08 0.11 0.1 0.59 1.06
Oxidation-Reduction Potential mV 94.7 119.1 364 112 77.4 325 268 51 50 158 99
pH SU 6.82 6.16 5.61 6.02 7.01 5.80 5.83 6.89 6.08 6.91 6.86
Temperature C 14.43 19.00 19.78 27.94 16.82 16.41 21.21 22.05 16.80 17.07 19.48
Turbidity NTU 0 0 35.3 59.1 0 0 0 0 7.6 16.1 1.1
Water Level at Reading Time Ft BTOC 29.5 28.3 26.33 28.28 29.28 26 25.38 24.12 26.22 24.2
GASES
Carbon dioxide pg/L
Ethane Ho/L 2 U
Ethylene pg/L 2 U
Methane Ho/L 2 U
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.04 U
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L 4.19
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 1 U 0.5 U 0.5 U 0.5 9] 0.5 V) 0.5 9] 0.5 U 0.5 9 0.5 V) 1 U
cis-1,2-Dichloroethene Mg/l 70 1 U 0.5 U 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 S
Tetrachloroethene po/L 5 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U
Trichloroethene pg/L 5 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 43.8
Vinyl chloride po/L 2 1 U 0.5 U 0.5 U 0.5 9] 0.5 V) 0.5 9] 0.5 U 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 8 of 31 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004681

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW08 35BWW09
Sample ID| 35BWW08-110717 | 35BWW08-021418 | 35BWW08-180523 | 35BWW08-180822 | 35BWWO08-181120 | 35BWW08-190212 [ 35BWW08-190520 | 35BWW08-190805 | 35BWW08-191121 | 35BWWO08-200506 | 35BWW09-100813
Sample Date 11/7/2017 2/14/2018 5/23/2018 8/22/2018 11/20/2018 2/12/2019 5/20/2019 8/5/2019 11/21/2019 5/6/12020 10/8/2013
Year 3 Year 3 .
Sample Event| Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter3 | Year 1 Quarter4 | Year2 Quarter 1 | Year2 Quarter2 | Year 2 Quarter 3 | Year 2 Quarter 4 Semiannual 2 Semiannual 2 Baseline
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual | Result |Val Qual| Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result | Val Qual| Result | Val Qual | Result | Val Qual| Result [Val Qual| Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L 211
Chloride mg/L 11.3 11.2 12.2 10.3 9.14 7.22 4.57 2.43 6.66 2.38
Fluoride mg/L 0.53
Nitrate mg/L 10 0.1 U 0.465 0.265 0.311 0.169 0.206 0.185 0.18 0.301 0.137
Nitrite mg/L 1 0.1 U 0.1 U 0.04 J 0.1 U 0.1 U 0.1 U
Sulfate mg/L 62.3 55.8 51 64.4 36.2 27.4 19.3 17 30.1 15.9
SULFIDE
Sulfide mg/L 6.88
DHC
Dehalococcoides cells/imL 0.5 U 0.5 0.2 J 0.5 U
FIELD TESTS
Conductivity mS/cm 0.408 0.418 0.318 0.481 0.343 0.318 0.497 0.391 0.302 1.02
Dissolved oxygen mg/L 3.2 3.2 0.58 1.6 4.57 3.76 1.18 1.65 1.61 4.66 0.74
Oxidation-Reduction Potential mV 176.5 25.5 380 236 66.5 245 289 212 268 102 -13
pH SU 8 9.06 5.53 5.49 9.92 9.54 5.83 7.57 6.84 7.15 7.06
Temperature C 20.51 18.93 19.68 22.64 19 18.19 21.98 24.59 20.95 23.76 20.45
Turbidity NTU 0 0 0.8 42.8 0 10.5 0 19.1 44.2 52.4 0.6
Water Level at Reading Time Ft BTOC 26 25.31 24.63 25.95 24.7 23.89 21.64 20.72 24.97 22.87
GASES
Carbon dioxide Mg/l 2200 1000 U 580000 350000 J 390 J 610000 15000 14000 J 11000
Ethane Ho/L 0.076 U 0.6 U 0.47 U 0.47 U 1 V) 0.47 U 0.47 V) 0.47 9 0.47 9 0.47 9
Ethylene Mg/l 0.071 U 1 U 0.55 U 0.55 U 2.31 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U
Methane Ho/L 0.3 U 1.3 U 1 U 1 U 1.82 1 U 1 V) 1 9 1 9 1 9
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.12 0.05 0 U 0 U 0 0.02 0.29 0 0.32 0.81
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 34 33
Total organic carbon mg/L 0.875 J 0.87 J 0.812 J 0.854 J 0.87 0.86 1.83 2.5 0.73 1.14 J
METALS
Antimony pg/L 6 2 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene pg/L 7 1 U 1 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 V) 0.5 9 0.5 9 0.5 9 1 V)
cis-1,2-Dichloroethene Mg/l 70 1 U 1 V) 0.5 U 0.5 9) 0.5 U 0.5 9 0.5 U 0.5 9 0.5 9 0.5 9 0.529 J
Tetrachloroethene po/L 5 1 U 1 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 V) 0.5 9 0.5 9 1 9 0.5 V)
Trichloroethene pg/L 5 0.89 J 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 49
Vinyl chloride po/L 2 1 U 1 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 V) 0.5 9 0.5 9 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 9 of 31 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004682

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW09
Sample ID| 35BWW09-110717 | 35BWW09-021318 | 35BWW09-180327 | 35BWW09-180521 | 35BWW09-180816 | 35BWW09-181119 | 35BWW09-190213 | 35BWW09-190521 | 35BWW09-190805 | 35BWW09-191126 352%\32/\1/(1)9'
Sample Date 11/7/2017 2/13/2018 3/20/2018 5/21/2018 8/16/2018 11/19/2018 2/13/2019 5/21/2019 8/5/2019 11/26/2019 5/11/2020
Year 3 Year 3
Sample Event| Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter2 | Year 2 Quarter 3 | Year 2 Quarter 4 Semiannual 2 Semiannual 2
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual [ Result | Val Qual | Result | Val Qual [ Result |Val Qual | Result [Val Qual| Result | Val Qual | Result |Val Qual| Result | Val Qual | Result |Val Qual | Result | Val Qual [ Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.776 0.926 0.850 0.591 0.534 0.754 0.693 0.638 0.533 0.513
Dissolved oxygen mg/L 0.59 0.48 2.09 0 0.61 1.14 1.01 0.05 0.82 0.69 0.4
Oxidation-Reduction Potential mv -38.6 419 139.1 355 214 118 273 296 229 195 151
pH SU 6.68 7.15 6.33 5.47 6.02 7.07 6.63 5.60 7.39 6.84 7.65
Temperature C 19.63 15.12 22.68 19.50 31.29 16.94 18.35 20.88 22.02 19.84 18.38
Turbidity NTU 18.5 0 0 0 72.6 0 0 0 3.3 12.8 2.1
Water Level at Reading Time Ft BTOC 26.56 26.53 22.68 25.75 26.91 25.8 25 23.05 24.14 26.03 23.86
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.84 J 1 U 0.5 U 0.5 V) 0.78 J 0.5 V) 55 0.5 V) 0.5 U 0.5 U
cis-1,2-Dichloroethene pg/L 70 1.7 1 U 0.96 J 0.84 J 1.9 1.1 1.8 0.5 U 0.5 U 0.5 U
Tetrachloroethene pa/L 5 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 41 0.5 U 0.5 U 1 U
Trichloroethene pg/L 5 180 180 240 180 580 410 20 70 J 47 42
Vinyl chloride pa/L 2 1 9 1 U 0.5 U 0.5 V) 0.6 J 0.5 V) 0.5 9 0.5 V) 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 10 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004683

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW10
Sample ID| 35BWW10-100413 358mlleD- 35BWW10-110717 | 35BWW10-021618 | 35BWW10-180327 | 35BWW10-180524 | 35BWW10-180817 [ 35BWW10-181118 | 35BWW10-190212 | 35BWW10-190520 [ 35BWW10-190806
Sample Date 10/4/2013 10/4/2013 11/7/2017 2/16/2018 3/27/2018 5/24/2018 8/17/2018 11/18/2018 2/12/2019 5/20/2019 8/6/2019
Sample Event Baseline Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year1Quarter2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year2 Quarter1l | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4
Sample Purpose REG FD REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual | Result | Val Qual [ Result | Val Qual | Result |Val Qual| Result | Val Qual [ Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.309 0.318 0.357 0.354 0.245 0.366 0.365 0.370 0.344 0.293
Dissolved oxygen mg/L 1.38 0.69 0.45 0.5 0 1.11 0.58 0.08 0.56 1.57
Oxidation-Reduction Potential mv 96 86.2 57.3 118.1 379 208 62.1 312 283 227
pH SU 7.24 7.02 7.18 6.53 5.43 7.16 7.24 7.27 5.48 7.26
Temperature C 26.2 19.85 20.92 23.12 20.15 26.58 19.33 19.68 23.47 22.07
Turbidity NTU 20.2 0 0 0 88.3 277 0 40.7 182 216
Water Level at Reading Time Ft BTOC 25.5 24.95 24.28 24.38 25.63 24.34 23.55 21.26 22.92
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 1 9] 1 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 9 0.5 V)
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 1 U 1 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U
Tetrachloroethene pg/L 5 4.45 4.52 31 29 30 24 45 37 515 1.6
Trichloroethene Mg/l 5 56.3 56.9 33 39 36 28 53 50 9.4 2.6
Vinyl chloride pa/L 2 0.5 9] 0.5 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 11 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004684

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW10 35BWw11
Sample ID| 35BWW10-191126 35BWW10-200506 |35BWW11-100813|35BWW11-110817 | 35BWW11-021218 [ 35BWW11-180327 | 35BWW11-180521 | 35BWW11-180817 | 35BWW11-181118 | 35BWW11-190213 | 35BWW11-190521
Sample Date 11/26/2019 5/6/2020 10/8/2013 11/8/2017 2/12/2018 3/27/2018 5/21/2018 8/17/2018 11/18/2018 2/13/2019 5/21/2019
Sample Event| Year 3 Semiannual 2 | Year 3 Semiannual 2 Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | ValQual | Result | ValQual | Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 0.281 0.518 0.586 0.595 0.471 0.306 0.333 0.446 0.348 0.385
Dissolved oxygen mg/L 251 151 13 0.77 0.82 131 0 0.48 0.68 0.27 0.05
Oxidation-Reduction Potential mV 237 101 -59 93 20.9 195.8 342 170 103.5 358 220
pH SU 6.78 6.73 6.44 6.17 6.95 5.68 571 6.33 6.44 5.80 5.86
Temperature C 20.24 17.72 19.55 17.78 14.99 24.14 23.02 27.66 18.71 17.81 24.08
Turbidity NTU 153 116 2.1 66.8 0 0 0 66.7 0 0 0
Water Level at Reading Time Ft BTOC 24.69 22.53 24.85 24.55 23.16 22.85 24.69 23.38 21.72 18.76
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane po/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese pg/L 14,000
VOLATILES
1,1-Dichloroethene pg/L 7 0.5 9] 0.5 U 1 U 1 U 1 U 0.5 9] 0.5 V) 0.5 9 0.5 V) 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.84 J 1 U 0.252 J 1 U 1 U 0.5 9] 0.5 V) 0.5 9 0.5 V) 0.5 U
Trichloroethene pg/L 5 0.9 J 0.64 J 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride pg/L 2 0.5 9] 0.5 U 0.5 U 1 U 1 U 0.5 9] 0.5 V) 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 12 of 31 Project No. 501032



01004685

Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWwW11 35BWW12
35BWW11- 35BWW12- 35BWW12-
Sample ID| 35BWW11-190807 |35BWW11-191121 200506 35BWW12-100313 [ 35BWW12-110917 | 35BWW12-021418 | 35BWW12-180523 180523ED 35BWW12-180822 180822FD 35BWW12-181120
Sample Date 8/7/2019 11/21/2019 5/6/2020 10/3/2013 11/9/2017 2/14/2018 5/23/2018 5/23/2018 8/22/2018 8/22/2018 11/20/2018
Sample Event| Year 2 Quarter 4 Sem\:z:z;ial 9 Sem\:zzaial 9 Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter3 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 1 Quarter4 | Year 2 Quarter 1
Sample Purpose REG REG REG REG REG REG REG FD REG FD REG
Parameter Units MCL/GW-Ind | Result |Val Qual [ Result | Val Qual | Result | Val Qual| Result | Val Qual | Result |Val Qual| Result [Val Qual| Result |Val Qual| Result | Val Qual| Result |Val Qual | Result |Val Qual| Result | Val Qual
ANIONS
Bromide mg/L 0.086 J
Chloride mg/L 10.5 10.8 9.3 9.08 9.68 8.4 8.14 8.19
Fluoride mg/L 0.159
Nitrate mg/L 10 0.2 U 0.161 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.076 J
Nitrite mg/L 1 0.2 U 0.032 J 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1
Sulfate mg/L 38.5 48.5 46.5 48.7 58.6 47.2 44.8 43.6
SULFIDE
Sulfide mg/L 1 U 7.56
DHC
Dehalococcoides cells/mL 0.5 U 3.3 1.3
FIELD TESTS
Conductivity mS/cm 0.339 0.381 0.322 0.402 0.431 0.277 0.460 0.414
Dissolved oxygen mg/L 0.04 0.05 0.08 0.68 0.79 0.51 0 0.25 157
Oxidation-Reduction Potential mv 216 116 120 119 151 122.8 374 201 140.6
pH SU 6.46 6.07 6.17 5.98 6.00 6.39 5.29 5.53 6.37
Temperature C 22.21 21.05 19.70 21.72 18.19 17.98 20.41 21.30 18.95
Turbidity NTU 0 5.7 22.8 42 0 5.4 729 356 0
Water Level at Reading Time Ft BTOC 19.88 235 20.37 23.3 22.44 21.55 23.19 21.93
GASES
Carbon dioxide pg/L 53000 61000 J 700000 570000 320000 J 340000 J
Ethane pa/L 2 U 0.076 V) 0.6 U 0.47 V) 0.47 9 0.47 U 0.47 U 1 9
Ethylene pg/L 2 U 0.071 U 1 U 0.55 0.55 U 0.55 U 0.55 U 2
Methane pa/L 2 U 0.91 J 0.52 J 0.83 J 0.8 J 0.73 UB 0.73 UB 1.7
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.04 U 0.24 0.26 3.3 0.91 0
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 47 J
Total organic carbon mg/L 3.2 0.669 J 0.812 J 0.985 J 0.969 J 0.754 J 0.851 J 0.89
METALS
Antimony pg/L 6 2 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 0.5 U 1 U 1 V) 1 U 0.5 V) 0.5 9 0.5 V) 0.5 V) 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.5 9] 0.5 U 1 U 15.3 4.8 7.1 6.2 7 7.3 7.6 8.7
Trichloroethene pg/L 5 0.5 U 0.5 U 0.5 U 2.04 0.62 J 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.92 J
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 0.5 U 1 V) 1 U 0.5 V) 0.5 9 0.5 V) 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 13 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020

01004686

Aptim Federal Services, LLC

Location Code

35BWW12

35BWW13

Sample ID| 35BWW12-190213 3SBWW|1:|23-190213- 35BWW12-190521 3SBWW|1:|23-190521- 35BWW12-190805 358WW|1:2D-190805- 35BWW12-191125 | 35BWW12-200506 358WW|1:|23-200506' 35BWW13-100713 [ 35BWW13-110717
Sample Date 2/13/2019 2/13/2019 5/21/2019 5/21/2019 8/5/2019 8/5/2019 11/25/2019 5/6/2020 5/6/2020 10/7/2013 11/7/2017
Sample Event| Year 2 Quarter 2 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 3 | Year 2 Quarter4 | Year 2 Quarter 4 vear3 Sezmlannual vear3 Se2m|annual vear3 Se2m|annual Baseline Year 1 Quarter 1
Sample Purpose REG FD REG FD REG FD REG REG FD REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual [ Result |Val Qual | Result |Val Qual| Result | Val Qual | Result | Val Qual | Result | Val Qual | Result |ValQual| Result |Val Qual| Result |ValQual| Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 9.37 9.61 6.61 6.37 5.65 6.1 7.05 7.21 7.23
Fluoride mg/L
Nitrate mg/L 10 0.1 U 0.1 U 0.104 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Nitrite mg/L 1 0.1 U 0.1 U
Sulfate mg/L 49.1 47.8 39.9 38.4 33.8 37.6 37.1 41.2 39.4
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL 0.5 U
FIELD TESTS
Conductivity mS/cm 0.415 0.353 0.296 0.355 0.113 0.154
Dissolved oxygen mg/L 0.1 0.06 0.22 0.03 0.04 1.18 459
Oxidation-Reduction Potential mV 353 256 205 137 142 230 289.1
pH SU 5.60 5.35 6.35 6.17 6.19 511 5.27
Temperature C 15.27 27.98 24.24 20.18 18.59 18.45 18.43
Turbidity NTU 134 134 80.8 158 100 101 4.9
Water Level at Reading Time Ft BTOC 20.76 18.02 19.74 21.97 20.53 25.65
GASES
Carbon dioxide pg/L 570000 640000 590000 580000 140000 140000 73000 J 94000 88000
Ethane Ho/L 0.47 U 0.47 U 0.47 U 0.47 U 0.47 U 0.47 V) 0.47 V) 0.47 U 0.47 U
Ethylene pg/L 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 U 0.55 0.55
Methane Ho/L 1.2 U 1.3 U 1 U 1 U 1 U 1 V) 1 V) 0.93 J 0.81 J
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.78 3.3 0.78 0.66 0.94
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 103 132
Total organic carbon mg/L 1.63 2.48 1.27 1.45 0.85 0.92 041 J 14 1.25
METALS
Antimony Mg/l 6
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 9] 0.5 V) 0.5 V) 0.5 V) 0.5 U 1 9 1 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Tetrachloroethene pg/L 5 8 8.2 6.2 5.7 5.8 6.3 5.8 8.5 8.5 4.14 0.99 J
Trichloroethene Mg/l 5 0.91 J 0.88 J 0.55 J 0.53 J 0.5 9 0.53 J 0.55 J 0.61 J 0.72 J 1.84 1 U
Vinyl chloride po/L 2 0.5 0.5 U 0.5 U 0.5 U 0.5 9] 0.5 V) 0.5 V) 0.5 V) 0.5 U 0.5 9 1 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 14 of 31 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004687

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW13
Sample ID SSBWWE';HO?”' 35BWW13-021318 358WW;§-021318 305281\4\2\;;/:; 35BWW13-180328 3SBWW|1:35180328' 35BWW13-180524 [ 35BWW13-180821 | 35BWW13-181116 | 35BWW13-190214 | 35BWW13-190522
Sample Date 11/7/2017 2/13/2018 2/13/2018 2/13/2018 3/28/2018 3/28/2018 5/24/2018 8/21/2018 11/16/2018 2/14/2019 5/22/2019
Sample Event| Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1 Quarter 4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3
Sample Purpose FD REG FD FD REG FD REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual [ Result |Val Qual| Result [Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.133 0.141 0.139 0.152 0.136 0.204 0.185
Dissolved oxygen mg/L 5.59 4.84 0 0.95 4.08 0.8 0.08
Oxidation-Reduction Potential mv 213.1 267 538 376 235.5 433 387
pH SU 4.94 4.04 3.77 4.58 5.12 4.26 3.93
Temperature C 15.65 17.73 18.40 22.74 18.72 17.29 21.89
Turbidity NTU 15 0 877 191 0 283 683
Water Level at Reading Time Ft BTOC 25.43 24.37 24.25 25.92 25.18 22.99 204
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 1 9] 1 U 1 U 1 U 0.5 V) 0.5 9 0.5 V) 0.5 9 0.5 V)
cis-1,2-Dichloroethene pg/L 70 1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 Y) 0.5 U
Tetrachloroethene pa/L 5 0.84 J 1.9 1.9 1.9 0.5 U 0.5 U 11 0.5 U 0.5 U
Trichloroethene pg/L 5 1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 Y) 0.5 U
Vinyl chloride pa/L 2 1 9] 1 U 1 U 1 U 0.5 V) 0.5 9 0.5 V) 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 15 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004688

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW13 35BWw14
Sample ID| 35BWW13-190806 | 35BWW13-191125 | 35BWW13-200507 | 35BWW14-100913 [ 35BWW14-110717 | 35BWW14-021518 | 35BWW14-180522 | 35BWW14-180822 | 35BWW14-181120 | 35BWW14-190212 | 35BWW14-190521
Sample Date 8/6/2019 11/25/2019 5/7/2020 10/9/2013 11/7/2017 2/15/2018 5/22/2018 8/22/2018 11/20/2018 2/12/2019 5/21/2019
Sample Event| Year 2 Quarter 4 vear3 Se2m|annual Year3 Sezmlannual Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result | Val Qual | Result | Val Qual | Result |Val Qual | Result |Val Qual [ Result | Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L 1.09
Chloride mg/L 16.3 11.1 11.9 15.6 10 8.74 12.2 18.4
Fluoride mg/L 0.476
Nitrate mg/L 10 0.2 U 0.1 U 0.533 0.349 0.423 0.451 0.483 0.368
Nitrite mg/L 1 0.2 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Sulfate mg/L 59.5 55.6 54.5 66.7 52.1 46.2 57.1 72.4
SULFIDE
Sulfide mg/L 1 U 1 U
DHC
Dehalococcoides cells/imL 0.3 U 0.5 U 0.5 0.1 0.5
FIELD TESTS
Conductivity mS/cm 0.200 0.204 0.368 0.484 0.440 0.303 0.451 0.409 0.435 0.440
Dissolved oxygen mg/L 0.71 3.25 0.08 0.68 0.56 2.7 0 0.25 0.73 0.4 0.16
Oxidation-Reduction Potential mV 324 296 315 -52 0.56 105.9 388 245 113.1 327 219
pH SU 481 4.85 4.59 6.83 7.05 6.76 511 5.28 7.0 5.42 6.35
Temperature C 25.21 16.63 17.29 20.93 20.00 20.38 22.73 25.74 19.27 16.48 22.15
Turbidity NTU 146 141 134 1 0 0 17.9 66.9 0 0 50.7
Water Level at Reading Time Ft BTOC 22.23 24.6 21.91 23.46 23.2 22.38 23.89 22.96 21.74 19.54
GASES
Carbon dioxide pg/L 9400 20000 480000 520000 J 770000 160000
Ethane Ho/L 2 U 0.076 U 0.6 V) 0.47 U 0.47 U 1 9 0.47 U 0.47 U
Ethylene pg/L 2 U 0.071 U 1 U 0.55 U 0.55 U 1.31 0.55 U 0.55 U
Methane Ho/L 83.6 1.3 1.3 V) 1 U 2.2 UB 1.48 6.8 1 U
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.04 U 0.35 0 U 0 U 0 U 0.02 0.67 0.4
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 43 137
Total organic carbon mg/L 3.84 0.812 J 0.766 J 1.03 0.961 J 0.89 3.25 0.7
METALS
Antimony pg/L 6 2 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 0.5 U 0.5 U 57.2 8.4 1 V) 5.1 2.2 2.2 5.6 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 14.3 24 11 2.6 14 0.91 J 2.1 0.66 J
Tetrachloroethene pg/L 5 0.5 U 0.5 Y] 1 U 19 53 44 30 31 37 37 0.5 U
Trichloroethene Mg/l 5 0.5 U 0.5 U 0.5 U 82.8 24 20 23 12 9.1 22 110
Vinyl chloride po/L 2 0.5 U 0.5 U 0.5 U 5.09 1 9] 1 V) 0.5 U 0.5 U 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 16 of 31 Project No. 501032




01004689

Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC
Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWwW14 35BWW15
35BWW15-181116-
Sample ID| 35BWW14-190806 | 35BWW14-191125 | 35BWW14-200507 | 35BWW15-131008 | 35BWW15-110717 | 35BWW15-021318 | 35BWW15-180329 | 35BWW15-180521 [ 35BWW15-180820 [ 35BWW15-181116 D
Sample Date 8/6/2019 11/25/2019 5/7/2020 10/8/2013 11/7/2017 2/13/2018 3/29/2018 5/21/2018 8/20/2018 11/16/2018 11/16/2018
Sample Event| Year 2 Quarter 4 vear3 Se2m|annual vears3 Sezm|annual Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter 1
Sample Purpose REG REG REG REG REG REG REG REG REG REG FD
Parameter Units MCL/GW-Ind | Result | Val Qual | Result | Val Qual| Result | Val Qual | Result | Val Qual| Result | Val Qual | Result | Val Qual | Result | Val Qual | Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual

ANIONS
Bromide mg/L
Chloride mg/L 20.8 16.9 18
Fluoride mg/L
Nitrate mg/L 10 0.357 0.394 0.394
Nitrite mg/L 1
Sulfate mg/L 81.4 72.7 73.7
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.430 0.440 0.868 0.480 0.519 0.500 0.311 0.431 0.521
Dissolved oxygen mg/L 0.05 0.05 0.23 0.82 0.8 0.61 0.46 0 0.47 0.69
Oxidation-Reduction Potential mv 158 184 157 -45 226.3 99.3 144.4 328 208 84.3
pH SU 6.85 6.07 6.58 6.84 6.74 6.65 6.28 5.42 5.73 6.98
Temperature C 23.39 18.98 17.73 21.01 19.09 15.68 20.20 20.37 23.52 19.16
Turbidity NTU 37.1 5.1 7 1,000 0 0 0 54 22.5 0
Water Level at Reading Time Ft BTOC 20.83 27.73 20.65 24.2 24 22.6 23.81 24.26 23.65
GASES
Carbon dioxide Mg/l 42000 31000 29000
Ethane pa/L 0.47 9 0.47 U 0.47 U
Ethylene pg/L 0.55 U 0.55 U 0.55 U
Methane pa/L 4.6 1 U 1 U
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.45 0.08 0.29
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L 0.93 0.54 J 0.83 J-
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 4.2 4.6 3.6 4.2 2.2 34 1.7 2.6 2.2
cis-1,2-Dichloroethene pg/L 70 1.3 1.5 12 1.1 1 U 0.5 U 0.5 U 0.68 J 0.5 U
Tetrachloroethene pg/L 5 38 38 40 12 12 13 11 11 10
Trichloroethene Mg/l 5 15 16 14 15 14 13 9.2 12 12
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 1 U 1 V) 0.5 V) 0.5 9 0.63 J 0.63 J

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 17 of 31 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004690

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW15 35BWW16
Sample ID| 35BWW15-190214 | 35BWW15-190522 | 35BWW15-190807 | 35BWW15-191122 SSBWWI1:EE)-191122- 35BWW15-200507 | 35BWW16-100713 3581\/(\)1(\)/\%2':[)' 35BWW16-110717 | 35BWW16-021318 [ 35BWW16-180329
Sample Date 2/14/2019 5/22/2019 8/7/2019 11/22/2019 11/22/2019 51712020 10/7/2013 10/7/2013 11/7/2017 2/13/2018 3/29/2018
Sample Event| Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 Year 3 Semiannual Year3 \{ear3 Baseline Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter 2
1 Semiannual 2 Semiannual 2
Sample Purpose REG REG REG REG FD REG REG FD REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result | Val Qual | Result |Val Qual | Result | Val Qual | Result |Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 0.389 0.457 0.388 0.405 0.259 0.314 0.320 0.295
Dissolved oxygen mg/L 0.05 0.09 0.32 0.49 0.07 1.35 174 0.65 0.99
Oxidation-Reduction Potential mV 374 323 218 280 168 213 178.3 155.4 201.3
pH SU 5.87 5.73 6.69 6.37 6.36 6 6.24 571 511
Temperature C 19.20 21.65 24.68 18.99 17.40 22.42 18.78 15.24 19.75
Turbidity NTU 7.4 125 152 90.2 443 98.9 5.7 0 30.9
Water Level at Reading Time Ft BTOC 22.06 20.56 21.41 23.18 21.33 23.7 23.48 22.5
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 1.9 0.5 U 1.1 1.2 1.1 0.87 J 0.865 J 0.846 J 1.1 1 V)
cis-1,2-Dichloroethene pg/L 70 0.65 J 0.5 U 0.39 J 0.5 U 0.5 U 0.5 0.5 U 0.5 1 U 1 U
Tetrachloroethene pg/L 5 12 7.8 9.7 11 11 13 0.447 J 0.447 J 9.2 12
Trichloroethene Mg/l 5 11 7.1 7.6 7.8 7.6 7.7 2.57 2.45 4.2 5.8
Vinyl chloride po/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 9] 0.5 V) 1 9 1 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 18 of 31 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004691

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW16 35BWW17
Sample ID| 35BWW16-180524 | 35BWW16-180817 | 35BWW16-181116 | 35BWW16-190215 | 35BWW16-190523 [ 35BWW16-190807 [35BWW16-191121 [ 35BWW16-200507 | 35BWW17-131008 | 35BWW17-110717 | 35BWW17-021318
Sample Date 5/24/2018 8/17/2018 11/16/2018 2/15/2019 5/23/2019 8/7/2019 11/21/2019 5712020 10/8/2013 11/7/2017 2/13/2018
Sample Event| Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 SemﬁZﬁLial 1 SeinzzL::al 9 Baseline Year 1 Quarter 1 | Year 1 Quarter 2
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Val Qual [ Result |Val Qual [ Result |Val Qual [ Result |Val Qual | Result |Val Qual| Result |Val Qual| Result | Val Qual | Result [Val Qual| Result | Val Qual | Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.183 0.198 0.298 0.296 0.296 0.244 0.259 0.259 0.199 0.234
Dissolved oxygen mg/L 0 0.27 0.97 0.08 0.06 0.06 0.23 0.03 0.6 0.64 0.45
Oxidation-Reduction Potential mv 491 267 152.3 447 343 189 306 198 142 125.4 201.3
pH SU 5.02 5.43 6.13 4.61 5.26 5.91 5.50 5.59 5.67 6.27 5.15
Temperature C 23.55 27.97 17.48 16.82 21.27 25.67 18.23 17.61 20.59 19.50 13.93
Turbidity NTU 786 600 0 226 164 106 128 126 975 0 0.1
Water Level at Reading Time Ft BTOC 22.48 23.91 23.3 21.81 20.4 21.08 22.86 20.95 23 22.93
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony Mg/l 6
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 15 1 0.5 V) 0.79 J 0.75 J 0.61 J 1 9 1 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 0.5 0.5 1 U 1 U
Tetrachloroethene pg/L 5 7.8 6.6 15 11 9.5 9.8 8.1 9.9 2.6 7.5
Trichloroethene pg/L 5 4 3.3 6.5 4.7 3.6 3.5 3.2 3.3 11 2.9
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 9] 0.5 V) 0.5 9 1 UJ 1 V)
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Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW17 35BWW18
Sample ID| 35BWW17-180329 | 35BWW17-180524 | 35BWW17-180821 | 35BWW17-181116 | 35BWW17-190214 [ 35BWW17-190221 [ 35BWW17-190523  35BWW17-190807 35BWW17-191121 | 35BWW17-200507 |35BWW18-100213
Sample Date 3/29/2018 5/24/2018 8/21/2018 11/16/2018 2/14/2019 2/21/2019 5/22/2019 8/7/2019 11/21/2019 5712020 10/2/2013
Sample Event| Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 4 | Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 Year3Se1m|annuaI Year3Se2m|annuaI Baseline
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result | Val Qual [ Result | Val Qual [ Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result [Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.119 0.058 0.085 0.183 0.072 0.080 0.060 0.062 2.42
Dissolved oxygen mg/L 1.55 0 1.1 0.44 1.12 0.22 1.25 1.29 0.07 1.05
Oxidation-Reduction Potential mV 244.9 540 370 214 410 386 350 385 269 -166
pH SU 4.45 3.81 474 5.19 4.67 4.08 4.90 5.12 4.98 12.3
Temperature C 19.19 19.35 22.37 19.08 18.22 21.02 23.82 18.09 16.76 28.79
Turbidity NTU 10.1 812 639 0 359 687 235 216 368 1
Water Level at Reading Time Ft BTOC 21.45 21.66 23.35 22.63 20.34 18.2 19.84 22.1 19.42
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony Mg/l 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 V) 0.5 UJ 0.5 9 0.5 9 1 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 uJ 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.5 Y] 0.5 U 5.4 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U
Trichloroethene pg/L 5 0.5 U 0.5 U 18 0.5 U 0.5 U 0.5 uJ 0.5 U 0.5 U 0.5 U
Vinyl chloride pa/L 2 0.5 U 0.5 U 0.5 U 0.5 V) 0.5 V) 0.5 9 0.5 9 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWwW18
Sample ID| 35BWWU18-100213 [ 35BWW18-110717 | 35BWW18-021318 | 35BWW18-180327 | 35BWW18-180521 | 35BWW18-180816 | 35BWW18-181119 | 35BWW18-190214 | 35BWW18-190520 | 35BWW18-190805 | 35BWW18-191126
Sample Date 10/2/2013 11/7/2017 2/13/2018 3/27/2018 5/21/2018 8/16/2018 11/19/2018 2/14/2019 5/20/2019 8/5/2019 11/26/2019
Sample Event Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter1 | Year2 Quarter2 | Year 2 Quarter 3 | Year 2 Quarter 4 YearSSelmlannuaI
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual | Result |Val Qual [ Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result | Val Qual | Result |Val Qual| Result |Val Qual | Result | Val Qual| Result [Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 0.842 0.979 0.842 0.621 0.865 0.787 0.850 0.988 0.735
Dissolved oxygen mg/L 1.37 0.93 1.73 0 0.82 1.47 0.09 0.05 1.44 0.88
Oxidation-Reduction Potential mV 205.6 125.3 184.1 363 227 151.1 369 263 269 246
pH SU 6.04 6.10 5.59 5.40 5.59 6.14 5.61 5.77 6.23 6.28
Temperature C 19.36 15.29 22.11 19.08 24.11 17.93 16.89 20.95 20.85 19.88
Turbidity NTU 7.3 0 0 312 162 0 1.2 44.9 0 8.3
Water Level at Reading Time Ft BTOC 27.88 28.3 27.4 27.24 28.18 27.79 26.63 25.82 25.84 27.17
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene pg/L 7 1 U 1 U 1 U 0.5 U 0.5 V) 0.5 9] 0.5 V) 0.5 9 0.5 U 0.5 V)
cis-1,2-Dichloroethene Mg/l 70 0.5 U 1 U 1 9) 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 U
Tetrachloroethene po/L 5 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 5 0.5 U 1 U 1 9) 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U 0.5 U
Vinyl chloride po/L 2 0.5 U 1 U 1 U 0.5 U 0.5 V) 0.5 9] 0.5 V) 0.5 9 0.5 U 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW18 35BWW19
Sample ID| 35BWW18-200511 |35BWW19-100713| 35BWW19-110717 | 35BWW19-021318 | 35BWW19-180327 | 35BWW19-180521 | 35BWW19-180816 | 35BWW19-181119 | 35BWW19-190214 | 35BWW19-190520 | 35BWW19-190805
Sample Date 5/11/2020 10/7/2013 11/7/2017 2/13/2018 3/27/2018 5/21/2018 8/16/2018 11/19/2018 2/14/2019 5/20/2019 8/5/2019
Sample Event Year3Se2m|annuaI Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter2 | Year 1l Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1 | Year 2 Quarter2 | Year 2 Quarter 3 | Year 2 Quarter 4
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result [Val Qual| Result [Val Qual| Result | Val Qual | Result | Val Qual | Result | Val Qual [ Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 2.29 2.53 2.465 3.035 2.675 2.62 1.36 2.723 2.68 2.58 2.60
Dissolved oxygen mg/L 0.37 1.62 0.84 1.34 1.21 0 0.48 1.68 1.08 0.37 1.85
Oxidation-Reduction Potential mV 177 138 182 114.9 161.2 345 229 144.6 376 263 258
pH SU 6.60 6.23 6.30 6.30 5.73 5.67 6.18 6.48 6.40 5.83 6.65
Temperature C 18.67 17.7 19.45 14.24 21.49 19.22 28.08 17.45 16.27 21.68 20.59
Turbidity NTU 16.4 9.8 12 0.4 0 111 356 0 5.7 66.9 12.4
Water Level at Reading Time Ft BTOC 25.94 27.3 27.76 27.3 26.95 21.77 27.52 26.4 25.89 25.63
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 9] 1 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 9 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 9) 1 U 1 9) 0.5 9 0.5 U 0.5 9 0.5 U 0.5 9 0.5 U
Tetrachloroethene po/L 5 1 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene pg/L 5 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride po/L 2 0.5 9] 0.5 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 9 0.5 U
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Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW19 35BWW20
Sample ID| 35BWW19-191126 | 35BWW19-200511 | 35BWW20-100413 | 35BWW20-110817 | 35BWW?20-021218 | 35BWW20-180327 | 35BWW20-180524 | 35BWW?20-180820 | 35BWW20-181118 [ 35BWW20-190213 | 35BWW20-190522
Sample Date 11/26/2019 5/11/2020 10/4/2013 11/8/2017 2/12/2018 3/27/2018 5/24/2018 8/20/2018 11/18/2018 2/13/2019 5/22/2019
Sample Event Year3Se1m|annuaI YearSSezmlannuaI Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1l Quarter4 | Year2 Quarter1 | Year 2 Quarter2 | Year 2 Quarter 3
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result [Val Qual| Result | Val Qual| Result | Val Qual [ Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result | Val Qual| Result | Val Qual | Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 2.76 0.378 0.328 0.413 0.366 0.240 0.372 0.376 0.331 0.308
Dissolved oxygen mg/L 0.84 1.19 1.65 2.15 3.49 3.97 0.93 1.03 3.52 2.08 1.24
Oxidation-Reduction Potential mV 231 183 170 136.7 94.3 190.7 366 238 130.1 231 285
pH SU 6.37 6.62 5.23 6.70 7.09 5.82 5.66 7.13 6.85 6.91 5.65
Temperature C 19.46 18.95 23.28 19.30 16.04 23.72 21.60 28.86 20.71 20.79 22.88
Turbidity NTU 139 145 35.9 25 20.3 24.1 272 648 0 166 92.8
Water Level at Reading Time Ft BTOC 26.74 25.87 27.05 26.6 25.78 25.65 27.04 25.93 24.72 22.21
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 0.5 U 1 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.5 U 1 U 311 25 34 29 19 34 34 12
Trichloroethene pg/L 5 0.5 U 0.5 U 7.04 47 5.7 6.3 3.6 6.4 6 2.8
Vinyl chloride po/L 2 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 V) 0.5 9 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Location Code 35BWW20 35BWW23
Sample ID SSBWWIZ:%EOSZZ' 35BWW20-190806 3SBWW|2:%190806- 35BMW20-191122 | 35BWW20-200511 | 35BWW23-070114 | 35BWW23-110917 | 35BWW23-021518 | 35BWW23-180522 | 35BWW23-180822 | 35BWW23-181120
Sample Date 5/22/2019 8/6/2019 8/6/2019 11/22/2019 5/11/2020 7/1/2014 11/9/2017 2/15/2018 5/22/2018 8/22/2018 11/20/2018
Sample Event| Year 2 Quarter 3 | Year 2 Quarter 4 | Year 2 Quarter 4 Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1 Quarter4 | Year 2 Quarter 1
Sample Purpose FD REG FD REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual| Result [Val Qual| Result | Val Qual| Result | Val Qual [ Result |Val Qual | Result [Val Qual| Result |Val Qual| Result [ Val Qual
ANIONS
Bromide mg/L 0.469
Chloride mg/L 89.8 71.1 68.2 58.1 54.5
Fluoride mg/L 0.184
Nitrate mg/L 10 0.1 U 0.1 U 0.1 9] 0.104 0.081 J
Nitrite mg/L 1 0.1 U 0.155 0.1 U 0.1 U 0.1
Sulfate mg/L 123 112 116 102 99.7
SULFIDE
Sulfide mg/L 1 U
DHC
Dehalococcoides cells/imL 2.2 0.5 0.4 J
FIELD TESTS
Conductivity mS/cm 0.175 0.250 0.891 0.782 0.466 0.653 0.670
Dissolved oxygen mg/L 3.72 1.88 3.26 4.24 2.83 0 0.59 147
Oxidation-Reduction Potential mV 264 281 190 153.1 110.5 393 261 150.6
pH SU 6.20 6.47 6.37 6.37 6.45 6.42 5.19 5.35 6.41
Temperature C 22.40 20.62 18.53 17.40 21.00 23.14 28.91 15.92
Turbidity NTU 321 437 188 1.7 0 0 0 3.7 0
Water Level at Reading Time Ft BTOC 23.92 26.01 23.29 28.88 28.75 27.86 29.09 29.18
GASES
Carbon dioxide pg/L 50000 63000 480000 500000 J
Ethane Ho/L 0.076 U 0.6 U 0.47 9 0.47 U 0.859 J
Ethylene pg/L 0.071 U 1 U 0.55 U 0.55 U 17
Methane Ho/L 0.9 J 13 U 1 U 1 U 2.65
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L 0.16 0.01 0 U 0 U 0.01
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 41
Total organic carbon mg/L 1.05 0.946 J 1.19 1.16 1
METALS
Antimony pg/L 6 2 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 0.5 U 0.5 U 0.5 U 0.5 9] 1 V) 1 9] 1 U 0.5 9 0.5 V) 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 12 7.5 7.6 15 12 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U
Trichloroethene pg/L 5 2.9 2.1 2 3.1 2.9 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U
Vinyl chloride po/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 9] 0.5 V) 1 9] 1 U 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Location Code 35BWW23 35BWw24
Sample ID| 35BWW23-190212 | 35BWW23-190521 | 35BWW23-190806 | 35BWW23-191125 35BWW23-200507 | 35BWW24-081916 | 35BWW24-110817 | 35BWW?24-021618 | 35BWW24-180328 | 35BWW24-180524 | 35BWW24-180821
Sample Date 2/12/2019 5/21/2019 8/6/2019 11/25/2019 5/7/2020 8/19/2016 11/8/2017 2/16/2018 3/28/2018 5/24/2018 8/21/2018
Sample Event| Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 Baseline Year 1 Quarter 1 | Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter 3 | Year 1 Quarter 4
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result | Val Qual [ Result | Val Qual| Result | ValQual | Result | ValQual | Result |Val Qual| Result | Val Qual| Result | Val Qual [ Result | Val Qual| Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 55.6 39.8 317 28.1 21.1
Fluoride mg/L
Nitrate mg/L 10 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
Nitrite mg/L 1 0.1 U
Sulfate mg/L 96 88.1 86.3 85.9 83.8
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL 0.3 J
FIELD TESTS
Conductivity mS/cm 0.667 0.516 0.476 0.466 1717 1.572 1.490 1.01 1.50
Dissolved oxygen mg/L 0.71 0.06 1.13 1.31 1.83 2.18 151 2.95 0 0.37
Oxidation-Reduction Potential mv 325 293 228 222 191 246.9 109.4 164.7 424 250
pH SU 5.38 5.24 6.63 6.11 6.39 5.3 6.49 6.35 5.53 5.31 5.69
Temperature C 15.56 23.98 24.69 18.50 19.28 16.40 19.99 18.36 20.52 23.33
Turbidity NTU 0 22.1 18.1 1.6 7.9 9.1 9.8 6.7 0 114 48
Water Level at Reading Time Ft BTOC 27.8 26.82 26.73 28.02 27.04 30.14 30.15 29.61 28.85 30.02
GASES
Carbon dioxide pg/L 740000 730000 73000 69000 42000
Ethane pa/L 0.47 9 0.47 U 0.47 U 0.47 U 0.47 U
Ethylene pg/L 0.55 U 0.55 0.55 U 0.55 U 0.55 U
Methane pa/L 1 U 1 U 1 U 1 U 1 U
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.07 0.19 1.04 0.06 0.55
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 141
Total organic carbon mg/L 1.47 1.59 0.94 0.47 J 0.52
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 V) 1 9 0.5 9 0.5 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U
Tetrachloroethene pa/L 5 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 1 U 1 U 0.5 U 0.5 U
Trichloroethene pg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.415 J 1 U 1 U 0.5 U 0.5 U
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 V) 1 9 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Location Code

35BWW24

35BWW25

Sample ID| 35BWW24-181116 | 35BWW24-190215 | 35BWW24-190522 [ 35BWW?24-190807 [ 35BWW24-191125 | 35BWW24-200507 | 35BWW25-081916 358&212FD- 35BWW25-110817 3SBWW|2:56110817- 35BWW25-021618
Sample Date 11/16/2018 2/15/2019 5/22/2019 8/7/2019 11/25/2019 5/7/2020 8/19/2016 8/19/2016 11/8/2017 11/8/2017 2/16/2018
Sample Event| Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 Baseline Baseline Year 1 Quarter 1 | Year1Quarter1 | Year 1 Quarter 2
Sample Purpose REG REG REG REG REG REG REG FD REG FD REG
Parameter Units MCL/GW-Ind | Result [Val Qual [ Result [Val Qual| Result | Val Qual | Result |Val Qual| Result [ ValQual | Result | Val Qual | Result | Val Qual | Result |Val Qual| Result [ Val Qual | Result [Val Qual| Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 1.483 1.47 1.46 1.43 1.44 0.974 0.865
Dissolved oxygen mg/L 1.69 0.55 1.24 2.23 1.48 3.37 2.32 0.92
Oxidation-Reduction Potential mV 88.9 309 2.86 238 232 182 239.2 116.9
pH SU 6.09 5.45 6.0 6.47 6.0 6.45 4.81 6.42 6.28
Temperature C 15.00 17.00 23.40 21.61 18.49 18.77 18.41 19.21
Turbidity NTU 0 3.8 0 16.3 75 8.5 20.7 0 0
Water Level at Reading Time Ft BTOC 30.18 28.54 21.77 27.69 29.02 27.99 27.27 27.73
GASES
Carbon dioxide pg/L
Ethane pa/L
Ethylene pg/L
Methane pa/L
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony Mg/l 6
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pg/L 7 0.67 J 0.5 U 0.5 U 0.5 U 0.5 U 0.54 J 1 U 1 U 1 U 1 U 1 U
cis-1,2-Dichloroethene pg/L 70 0.5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U
Tetrachloroethene pa/L 5 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 1 U 1 U 1 U
Trichloroethene pg/L 5 2.9 2.6 1.1 1.7 1.8 2.3 5.55 5.94 7.6 7.5 11
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020

01004699

Aptim Federal Services, LLC

Location Code

35BWW25

Sample ID S5BWW25-021618- a5 m\ 25180308 | OB WW2-180328- | aopyos.1goso3 | 3BWW2S | aopys.1g0820 |2OBWW2S- 180820 acpy s 181116 | asBW25-190215 | 2B WW2S 190215 g yos. 190522
FD FD 180523FD FD FD
Sample Date 2/16/2018 3/28/2018 3/28/2018 5/23/2018 5/23/2018 8/20/2018 8/20/2018 11/16/2018 2/15/2019 2/15/2019 5/22/2019
Sample Event| Year 1 Quarter 2 | Year 1 Quarter2 | Year 1 Quarter2 | Year 1 Quarter3 | Year 1 Quarter3 | Year 1 Quarter4 | Year1Quarter4 | Year2 Quarter1 | Year2 Quarter 2 | Year 2 Quarter 2 | Year 2 Quarter 3
Sample Purpose FD REG FD REG FD REG FD REG REG FD REG
Parameter Units MCL/GW-Ind | Result | Val Qual| Result | Val Qual | Result [ Val Qual | Result | Val Qual| Result [Val Qual| Result | Val Qual | Result | Val Qual [ Result |Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/imL
FIELD TESTS
Conductivity mS/cm 0.829 0.563 0.697 0.816 0.705 0.746
Dissolved oxygen mg/L 2.38 0 0.36 0.97 0.16 0.82
Oxidation-Reduction Potential mV 167.9 383 222 168.5 332 297
pH SU 5.51 5.34 5.93 6.23 5.30 5.56
Temperature C 17.44 20.81 29.33 15.71 16.92 22.70
Turbidity NTU 0 2.5 43.9 0 2 0
Water Level at Reading Time Ft BTOC 26.6 26.5 27.53 27.6 26.04 25.46
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony pg/L 6 1 U 1 U
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 1 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 U 0.5 9 0.5 V) 0.5 U
cis-1,2-Dichloroethene pg/L 70 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 Y 0.5 U 0.5 Y]
Tetrachloroethene po/L 5 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 5 11 55 5.1 5.3 5.3 19 14 14 6.3
Vinyl chloride po/L 2 1 U 0.5 U 0.5 U 0.5 V) 0.5 U 0.5 U 0.5 9 0.5 V) 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004700

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW25 35BWW26
35BWW25-191122-
Sample ID| 35BWW25-190807 | 35BWW25-191122 D 35BWW25-200507 | 35BWW26-081716 | 35BWW26-110917 | 35BWW26-021418 | 35BWW26-180522 | 35BWW26-180822 [ 35BWW26-181120 | 35BWW26-190212
Sample Date 8/7/2019 11/22/2019 11/22/2019 51712020 8/17/2016 11/9/2017 2/14/2018 5/22/2018 8/22/2018 11/20/2018 2/12/2019
Sample Event| Year 2 Quarter 4 Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter3 | Year 1 Quarter4 | Year 2 Quarter1 | Year 2 Quarter 2
Sample Purpose REG REG FD REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result |Val Qual| Result [Val Qual| Result |Val Qual| Result | Val Qual | Result |Val Qual| Result | Val Qual [ Result [Val Qual| Result | Val Qual | Result |Val Qual | Result | Val Qual
ANIONS
Bromide mg/L 0.169
Chloride mg/L 30.2 29.6 30.2 32.2 30.3 30.2 33
Fluoride mg/L 0.295
Nitrate mg/L 10 0.2 U 0.12 0.1 U 0.093 J 0.036 J 0.086 J 0.146
Nitrite mg/L 1 0.2 U 0.033 J 0.1 U 0.1 0.1 0.1 0.1 U
Sulfate mg/L 28.7 30.2 30.3 31.6 27.6 27.1 30.3
SULFIDE
Sulfide mg/L 1 U 1 U
DHC
Dehalococcoides cells/mL 2.2 0.5 0.4 J 2.3
FIELD TESTS
Conductivity mS/cm 0.749 0.762 0.327 0.312 0.222 0.330 0.318 0.330
Dissolved oxygen mg/L 0.85 0.76 2.55 1.02 1.78 0 0.42 1.95 0.27
Oxidation-Reduction Potential mv 253 308 173 169.6 139.8 418 277 159.6 339
pH SU 6.34 5.94 6.53 4.47 6.21 6.1 4.83 4.89 5.87 5.44
Temperature C 21.94 18.70 19.65 19.80 17.65 20.62 21.56 18.56 17.83
Turbidity NTU 0 5.6 8.1 0 0 0 0 0 0 0
Water Level at Reading Time Ft BTOC 255 26.76 25.58 28.85 28.15 27.19 28.32 28.31 26.77
GASES
Carbon dioxide pg/L 417000 57000 57000 490000 450000 J 630000
Ethane pa/L 2 U 0.076 V) 0.6 U 0.47 9 0.47 U 1 9 0.47 U
Ethylene pg/L 2 U 0.071 U 1 U 0.55 U 0.55 U 2.35 0.55 U
Methane pa/L 2 U 0.3 V) 1.3 U 1 9 1 U 2.16 1 U
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.04 U 0.03 0 U 0 U 0 U 0.03 0
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 28 112
Total organic carbon mg/L 18.2 0.861 J 0.762 J 1.08 0.865 J 0.94 2.81
METALS
Antimony pg/L 6 2 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 0.5 U 0.5 U 1 U 1 V) 1 U 0.5 9 0.5 U 0.5 9 0.5 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pa/L 5 0.33 J 0.5 U 0.5 U 1 U 0.5 U 1 V) 1 U 0.5 9 0.5 U 0.5 9 0.5 V)
Trichloroethene pg/L 5 15 13 13 13 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 0.5 U 0.5 U 1 V) 1 U 0.5 9 0.5 U 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004701

Aptim Federal Services, LLC

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2020
Location Code 35BWW26 LHSMW58
Sample ID| 35BWW26-190520 | 35BWW?26-190806 | 35BWW26-191121 | 35BWW26-200506 | LHSMW58-100313 | LHSMW58-110817 | LHSMW58-021218 | LHSMW58-180327 | LHSMW58-180524 | LHSMW58-180820 | LHSMW58-181118
Sample Date 5/20/2019 8/6/2019 11/21/2019 5/6/2020 10/3/2013 11/8/2017 2/12/2018 3/27/2018 5/24/2018 8/20/2018 11/18/2018
Sample Event| Year 2 Quarter 3 | Year 2 Quarter 4 Year2 Selmlannual Year2 Sezmlannual Baseline Year 1 Quarter 1 | Year 1 Quarter 2 | Year 1 Quarter 2 | Year 1 Quarter 3 | Year 1 Quarter 4 | Year 2 Quarter 1
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result | Val Qual [ Result | Val Qual| Result |Val Qual| Result [Val Qual| Result |Val Qual | Result | Val Qual [ Result |Val Qual [ Result |Val Qual| Result |Val Qual| Result |Val Qual| Result |Val Qual
ANIONS
Bromide mg/L
Chloride mg/L 30.2 29.3 30.6 31 9.83
Fluoride mg/L
Nitrate mg/L 10 0.126 0.1 U 0.0743 J 0.133 2.32
Nitrite mg/L 1 0.2 U
Sulfate mg/L 25.7 24.5 26 25.3 34.9
SULFIDE
Sulfide mg/L 1 U
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.290 0.264 0.280 0.24 0.241 0.203 0.148 0.257 0.233
Dissolved oxygen mg/L 0.69 0.31 0.13 0.35 2.6 5.8 6.5 2.45 1.37 5.01
Oxidation-Reduction Potential mV 306 202 301 180 138.8 96.5 213 386 228 143.9
pH SU 5.06 5.95 5.87 5.83 5.98 6.75 5.64 5.14 5.43 6.63
Temperature C 22.25 22.63 20.73 19.28 17.7 15.86 22.76 20.74 25.78 19.56
Turbidity NTU 0 0 6.7 2.7 0 0 0 0 42.3 0
Water Level at Reading Time Ft BTOC 25.57 25.82 27.31 26 25.2 24.95 24 24.05 25.43 24.24
GASES
Carbon dioxide pg/L 580000 140000 100000 J 87000
Ethane pa/L 0.47 9 0.47 U 0.47 U 0.47 U 2 V)
Ethylene pg/L 0.55 U 0.55 U 0.55 U 0.55 U 2 U
Methane pa/L 1 U 1 U 1 U 1 U 3.1 J
GEN CHEMISTRY
Ferrous Iron (Iron I1) mg/L 0.4 0.19 0.05 0.67 0.04 U
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L 53.9
Total organic carbon mg/L 1.82 0.56 0.44 J 2.14 J 4.43
METALS
Antimony pg/L 6 1 U
Manganese pa/L 14,000
VOLATILES
1,1-Dichloroethene pa/L 7 0.5 9] 0.5 U 0.5 U 0.5 U 1 V) 1 U 0.5 V) 0.5 V) 0.5 9 0.5 V)
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U
Tetrachloroethene pg/L 5 0.5 9] 0.5 Y] 0.5 Y] 1 Y] 20.3 20 14 12 26 26
Trichloroethene pg/L 5 0.5 U 0.5 U 0.5 U 0.5 U 4.26 1.6 0.5 U 14 2.2 18
Vinyl chloride pa/L 2 0.5 9] 0.5 U 0.5 U 0.5 U 0.5 V) 1 U 0.5 V) 0.5 V) 0.5 9 0.5 V)
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 29 of 31 Project No. 501032
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Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Table 2-3

Surface Water and Groundwater Results RA-O 2013-2020

Location Code

LHSMW58

LHSMW58-181118

Sample ID D LHSMW58-190213 [ LHSMW58-190522 | LHSMW58-190807( LHSMW58-191122 LHSMW58-200511
Sample Date 11/18/2018 2/13/2019 5/22/2019 8/7/2019 11/22/2019 5/11/2020
Sample Event| Year 2 Quarter 1 | Year 2 Quarter 2 | Year 2 Quarter 3 | Year 2 Quarter 4 | Year 2 Semiannual 1 | Year 2 Semiannual 2
Sample Purpose FD REG REG REG REG REG
Parameter Units MCL/GW-Ind | Result |Val Qual| Result | Val Qual | Result |Val Qual | Result [Val Qual| Result | ValQual | Result | Val Qual
ANIONS
Bromide mg/L
Chloride mg/L
Fluoride mg/L
Nitrate mg/L 10
Nitrite mg/L 1
Sulfate mg/L
SULFIDE
Sulfide mg/L
DHC
Dehalococcoides cells/mL
FIELD TESTS
Conductivity mS/cm 0.200 0.235 0.240 0.219
Dissolved oxygen mg/L 6.26 3.25 4.88 5.11 3.02
Oxidation-Reduction Potential mv 355 302 223 278 207
pH SU 7.02 5.39 6.76 6.63 6.22
Temperature C 16.40 21.96 22.29 19.56 17.95
Turbidity NTU 1 0 0 55 6.3
Water Level at Reading Time Ft BTOC 23.22 20.45 22.36 24.45 21.72
GASES
Carbon dioxide pg/L
Ethane Ho/L
Ethylene pg/L
Methane Ho/L
GEN CHEMISTRY
Ferrous Iron (Iron 1) mg/L
TOTAL ORGANIC CARBON
Total Inorganic Carbon mg/L
Total organic carbon mg/L
METALS
Antimony Mg/l 6
Manganese po/L 14,000
VOLATILES
1,1-Dichloroethene po/L 7 0.5 U 0.5 U 0.5 U 0.5 uJ 0.5 U 0.5 U
cis-1,2-Dichloroethene pg/L 70 0.5 U 0.5 U 0.5 U 0.5 uJ 05 U 0.5 U
Tetrachloroethene pg/L 5 25 6.1 3.6 6.8 4.2 14
Trichloroethene pg/L 5 1.8 0.5 U 0.5 U 0.59 J 05 Y 0.88 J
Vinyl chloride po/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Notes:

Bold and highlighted values indicate result exceeds the MCL.

Mg/L - micrograms per liter
C - degrees Celsius

Table 2-3
Surface Water and Groundwater Results RA-O 2013-2019

J - The analyte was positively identified; the reported value is the estimated concentration of the constituent detected in the sample analyzed.

U - Not detected. The analyte was analyzed for, but not detected above the associated reporting limit.
UJ - The analyte was analyzed for, but not detected above the established reporting limit. However, review and evaluation of supporting QC data have indicated that the “non-detect” may be inaccurate or imprecise. The non-detect result should be estimated.

cells/mL - cells per milliliter
DHC - Dehalococcoides
Ft BTOC - feet below top of casing

GW-Ind - groundwater medium-specific concentration for industrial use

ID - identifier

MCL - maximum contaminant level
mg/L - milligrams per Liter

mS/cm - millisiemens per centimeter
mV - millivolts

NTU - nephelometric turbidity unit
REG - regular sample

SIM - selected ion monitoring

SU - standard unit

SVOC - semivolatile organic compound
ValQual - validation qualifier

VOC - volatile organic compound

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas

Page 31 of 31

01004703

Aptim Federal Services, LLC

Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BSW01 35BSW02 35BWWO01
Sample ID| 35BSWO01-101713 35BSW01-021218 35BSW01-181116 35BSW01-200511 35BSW02-101713 35BSW02-021218 35BSW02-181116 35BSW02-200511 35BWW01-981108
Sample Date 10/17/2013 2/12/2018 11/16/2018 5/11/2020 10/17/2013 2/12/2018 11/16/2018 5/11/2020 11/8/1998
Locaton Descripion]_ SUTeceWater | Surface Water | Surface water | - Surtacewater | SYERIMET | SR SHERINET | SRR SRR

Location, Upgradient

Location, Upgradient

Location, Upgradient

Location, Upgradient

Downgradient

Downgradient

Downgradient

Downgradient

site boundary

01004704

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 1 U 1 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 u
1,1-Dichloroethene Mg/l 1 U 0.5 u 0.5 u 0.5 u 1 U 0.5 U 0.5 U 0.5 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 40 Project No. 501032
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01004705

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW01
Sample ID| 35BWW01-040910 | 35BWWO01-060810 | 35BWWO01-061217 | 35BWWO01-081916 | 35BWWO01-110817 | 35BWWO01-021418 | 35BWWO01-180524 | 35BWWO01-180524FD | 35BWW01-180816
Sample Date 9/10/2004 8/10/2006 12/17/2006 8/19/2016 11/8/2017 2/14/2018 5/24/2018 5/24/2018 8/16/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

Location Description

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual
Tetrachloroethene Mo/l 5 U 5 U 5 U 05 U 1 U 05 U 05 U 05 U 0.5 U
Trichloroethene Mg/l 5 U 5 U 5 U 05 U 1 U 05 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene Mg/l 5 U 5 U 5 U 1 U 1 U 05 U 0.5 U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 5 U 10 U 10 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mo/l 2 5 U 10 U 10 U 05 U 1 U 0.5 U 0.5 U 05 U 05 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 40 Project No. 501032
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01004706

Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWWO01
35BWW01-180816-FD | 35BWWO01-181115 | 35BWWO01-190212 | 35BWWO01-190212-FD | 35BWWO01-190520 | 35BWW01-190520-FD | 35BWWO01-190805 | 35BWWO01-190805-FD [ 35BWWO01-191121
8/16/2018 11/15/2018 2/12/2019 2/12/2019 5/20/2019 5/20/2019 8/5/2019 8/5/2019 11/21/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual Result | ValQual | Result | Val Qual Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 05 U 0.5 u 0.5 U 0.5 U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride Mg/l 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 u

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 40 Project No. 501032
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWWO01 35BWW02 35BWW03
Sample ID] 35BWW01-200506 | 35BWWO01-200506-FD | 35BWW02-981105FD | 35BWW02-981108 | 35BWW03-040910 | 35BWWO03-060809 | 35BWWO03-060809FD | 35BWW03-061216 | 35BWWO03-100513
Sample Date 5/6/2020 5/6/2020 11/5/1998 11/8/1998 9/10/2004 8/9/2006 8/9/2006 12/16/2006 10/5/2013
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, within [unimpacted, within site unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within
site boundary boundary site boundary site boundary site boundary site boundary site boundary
Parameter Units | MCL | Result | ValQual | Result Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual
Tetrachloroethene Mg/l 1 U 1 U 1 u 1 u 5 U 5 U 5 U 5 U 0.5 U
Trichloroethene Mg/l 0.5 U 0.5 U 1 U 1 U 5 U 5 U 5 U 5 U 0.5 U
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 1 U 1 U 5 U 5 U 5 U 5 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 1 U 1 U 5 U 10 U 10 U 10 U 0.5 U
Vinyl chloride Mg/l 2 0.5 U 0.5 U 1 U 1 U 5 U 10 U 10 U 10 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 40 Project No. 501032
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01004708

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW03 35BWW04
Sample ID| 35BWW03-081816 | 35BWWO03FD-081816 | 35BWW04-061216 | 35BWWO04-100313 | 35BWWO04-081716 | 35BWWO04-110917 | 35BWWO04-110917-FD | 35BWWO04-021418 | 35BWW04-021418-FD
Sample Date 8/18/2016 8/18/2016 12/16/2006 10/3/2013 8/17/2016 11/9/2017 11/9/2017 2/14/2018 2/14/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, within | unimpacted, within | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site
site boundary site boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual [ Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result Val Qual Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 05 U 05 U 30.1 66.5 J 6.1 7.3 8.2 10 10
Trichloroethene Mg/l 0.5 U 0.5 U 10.8 11.4 J 0.786 J 1 1.1 1.3 1.2
1,1-Dichloroethene Mo/l 1 u 1 u 3.34 J 2.3 J 1 U 1 U U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.846 J 0.673 J 0.5 U 1 U U 0.5 U 0.5 u
Vinyl chloride Mo/l 2 0.5 U 05 U 10 U 0.5 U 0.5 U 1 U U 0.5 U 05 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 40 Project No. 501032
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01004709

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWWO04
Sample ID| 35BWW04-180522 | 35BWWO04-180822 | 35BWWO04-181120 | 35BWWO04-181120-FD | 35BWWO04-190213 | 35BWWO04-190520 | 35BWWO04-190805 | 35BWWO04-191121 | 35BWWO04-191121-FD
Sample Date 5/22/2018 8/22/2018 11/20/2018 11/20/2018 2/13/2019 5/20/2019 8/5/2019 11/21/2019 11/21/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site | impacted, within site | impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 53 2.2 6.3 5.3 5.3 4.7 7.9 8.3 7.7
Trichloroethene Mg/l 0.5 U 0.5 U 0.95 J 0.73 J 0.59 J 0.58 J 0.93 J 0.93 J 0.93 J
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 u 05 U 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride pg/L 2 0.5 U 0.5 U 05 U 0.5 U 0.5 U 05 U 0.5 U 05 U 05 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 6 of 40
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004710

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW04 35BWWO05
Sample ID| 35BWW04-200506 | 35BWWO05-061214 | 35BWWO05-100413 | 35BWWO05-081816 | 35BWWO05-110817 | 35BWW05-021618 | 35BWWO05-180521 | 35BWWO05-180821 | 35BWWO05-181118
Sample Date 5/6/2020 12/14/2006 10/4/2013 8/18/2016 11/8/2017 2/16/2018 5/21/2018 8/21/2018 11/18/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 6.4 1 J 1.57 1.25 15 2.8 2 1.7 2.7
Trichloroethene Mg/l 0.71 J 12.9 14 8.87 7 10 8.5 7.3 12
1,1-Dichloroethene Mg/l 0.5 U 5 u 1 u 1 u 1 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 10 U 0.295 J 0.497 J 1 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mg/l 2 0.5 U 10 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 7 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Aptim Federal Services, LLC

Project No. 501032

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWWO05 35BWWO06
Sample ID| 35BWW05-190213 | 35BWWO05-190521 | 35BWWO05-190806 | 35BWWO05-191125 | 35BWWO05-200506 | 35BWWO06-061214 | 35BWWO06-100413 | 35BWWO06-081816 | 35BWWO06FD-081816
Sample Date 2/13/2019 5/21/2019 8/6/2019 11/25/2019 5/6/2020 12/14/2006 10/4/2013 8/18/2016 8/18/2016
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Lower shallow zone, | Lower shallow zone, | Lower shallow zone, | Lower shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within
boundary boundary boundary boundary boundary site boundary site boundary site boundary site boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual
Tetrachloroethene Mg/l 19 11 19 14 2.4 5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 9.6 55 8.6 6 7.3 5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 0.5 U 5 U 1 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 u 0.5 u 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 10 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 8 of 40
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004712

Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW06 35BWWO07
35BWWO06-110817 | 35BWWO06-021618 | 35BWWO06-180521 | 35BWWO06-180821 | 35BWWO06-181118 | 35BWWO07-091407 | 35BWWO07-100513 | 35BWWO07-081916 | 35BWWO07-110917
11/8/2017 2/16/2018 5/21/2018 8/21/2018 11/18/2018 9/14/2007 10/5/2013 8/19/2016 11/9/2017
Lower shallow zone, | Lower shallow zone, | Lower shallow zone, | Lower shallow zone, | Lower shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within unimpacted unimpacted unimpacted unimpacted

site boundary

site boundary

site boundary

site boundary

site boundary

downgradient

downgradient

downgradient

downgradient

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 0.5 U 1 U
Trichloroethene Mg/l 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 0.5 U 1 U
1,1-Dichloroethene Mg/l 1 U 0.5 u 0.5 u 05 u 0.5 u 1 1 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 0.5 U 1 u
Vinyl chloride Mg/l 2 1 U 0.5 U 0.5 U 0.5 U 0.5 U 1 0.5 U 0.5 U 1 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 9 of 40 Project No. 501032



01004713

Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWWO7
Sample ID| 35BWW07-021318 | 35BWWO07-180523 | 35BWWO07-180820 | 35BWWO07-181118 | 35BWWO07-190214 | 35BWWO07-190522 | 35BWWO07-190805 | 35BWWO07-191125 | 35BWWO07-200511
Sample Date 2/13/2018 5/23/2018 8/20/2018 11/18/2018 2/14/2019 5/22/2019 8/5/2019 11/25/2019 5/11/2020
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description unimpacted unimpacted unimpacted unimpacted unimpacted unimpacted unimpacted unimpacted unimpacted

downgradient downgradient downgradient downgradient downgradient downgradient downgradient downgradient downgradient

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 10 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW08
Sample ID| 35BWW08-091407 | 35BWW08-091407FD | 35BWW08-100913 | 35BWW08-081716 | 35BWWO08-110717 | 35BWWO08-021418 | 35BWWO08-180523 | 35BWW08-180822 | 35BWW08-181120
Sample Date 9/14/2007 9/14/2007 10/9/2013 8/17/2016 11/7/2017 2/14/2018 5/23/2018 8/22/2018 11/20/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

Location Description

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

01004714

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result [ Val Qual
Tetrachloroethene Mo/l 0.981 J 0.955 J 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 150 151 43.8 1.01 0.89 J 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene Mo/l 1 1 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 0.407 0.388 J 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mo/l 2 1 1 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 05 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 11 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004715

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW08 35BWW09
Sample ID| 35BWW08-190212 | 35BWWO08-190520 | 35BWWO08-190805 | 35BWWO08-191121 | 35BWWO08-200506 | 35BWW09-100813 | 35BWW09-081616 | 35BWWO09-110717 | 35BWW09-021318
Sample Date 2/12/2019 5/20/2019 8/5/2019 11/21/2019 5/6/2020 10/8/2013 8/16/2016 11/7/2017 2/13/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within [impacted outside site|impacted outside site|impacted outside site|{impacted outside site
site boundary site boundary site boundary site boundary site boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 1 U 0.5 U
Trichloroethene Hg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 49 149 180 180
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 u 05 u 0.5 u 1 u 1 U 0.84 J 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.529 J 0.759 J 1.7 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 05 U 05 U 0.5 U 05 U 0.5 U 1 U 05 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 12 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004716

Aptim Federal Services, LLC

Project No. 501032

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW09 35BWW10
Sample ID| 35BWW09-180521 | 35BWWO09-180816 | 35BWWO09-181119 | 35BWWO09-190213 | 35BWWO09-190521 | 35BWW09-190805 | 35BWW09-191126 | 35BWWO09-200511 | 35BWW10-100413
Sample Date 5/21/2018 8/16/2018 11/19/2018 2/13/2019 5/21/2019 8/5/2019 11/26/2019 5/11/2020 10/4/2013
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow. impacted
Location Description|impacted outside site|impacted outside site|impacted outside site|impacted outside site|impacted outside site|impacted outside site|impacted outside site|impacted outside site| ..~ .’ P ’
within site boundary
boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 41 0.5 U 0.5 U 1 U 4.45
Trichloroethene Mg/l 240 180 580 410 20 70 J 47 42 56.3
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.78 J 05 u 55 0.5 u 0.5 U 0.5 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.96 J 0.84 J 1.9 1.1 1.8 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Hg/L 2 05 U 05 U 0.6 J 05 U 05 U 05 U 05 U 05 U 05 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 13 of 40



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004717

Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW10
35BWW10FD-100413 | 35BWW10-081816 35BWW10-110717 35BWW10-021618 35BWW10-180524 35BWW10-180817 35BWW10-181118 35BWW10-190212 35BWW10-190520
10/4/2013 8/18/2016 11/7/2017 2/16/2018 5/24/2018 8/17/2018 11/18/2018 2/12/2019 5/20/2019

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Project No. 501032

Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 4.52 21 31 29 30 24 45 37 55
Trichloroethene Mg/l 56.9 239 33 39 36 28 53 50 9.4
1,1-Dichloroethene Mg/l 1 U 1 U 1 U 05 U 05 U 05 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride Mg/l 2 0.5 U 0.5 U 1 U 0.5 U 0.5 U 05 u 0.5 u 0.5 u 0.5 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 14 of 40



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004718

Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW10 35BWW11
35BWW10-190806 | 35BWW10-191126 | 35BWW10-200506 | 35BWW11-100813 | 35BWW11-081816 | 35BWW11-110817 | 35BWW11-021218 | 35BWW11-180521 | 35BWW11-180817
8/6/2019 11/26/2019 5/6/2020 10/8/2013 8/18/2016 11/8/2017 2/12/2018 5/21/2018 8/17/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

Shallow, impacted,
within site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 1.6 0.84 J 1 u 0.252 J 0.798 J 1 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 2.6 0.9 J 0.64 J 0.5 U 0.5 U 1 U 0.5 u 0.5 u 0.5 u
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 1 u 1 U 1 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 u 0.5 u 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 15 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Aptim Federal Services, LLC

01004719

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW11 35BWW12
Sample ID| 35BWW11-181118 | 35BWW11-190213 | 35BWW11-190521 | 35BWW11-190807 | 35BWW11-191121 | 35BWW11-200506 | 35BWW12-100313 | 35BWW12-081716 | 35BWW12-110917
Sample Date 11/18/2018 2/13/2019 5/21/2019 8/7/12019 11/21/2019 5/6/2020 10/3/2013 8/17/2016 11/9/2017
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | unimpacted, within | impacted, within site | impacted, within site [ impacted, within site
site boundary site boundary site boundary site boundary site boundary site boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 15.3 4.06 4.8
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 2.04 0.473 J 0.62 J
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 u 05 u 0.5 u 0.5 u 1 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 05 U 05 U 0.5 U 05 U 0.5 U 05 U 1 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 16 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004720

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW12
Sample ID| 35BWW12-021418 | 35BWW12-180523 | 35BWW12-180523FD | 35BWW12-180822 | 35BWW12-180822FD | 35BWW12-181120 | 35BWW12-190213 [ 35BWW12-190213-FD | 35BWW12-190521
Sample Date 2/14/2018 5/23/2018 5/23/2018 8/22/2018 8/22/2018 11/20/2018 2/13/2019 2/13/2019 5/21/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual Result | Val Qual
Tetrachloroethene Mg/l 7.1 6.2 7 7.3 7.6 8.7 8 8.2 6.2
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.92 J 091 J 0.88 J 0.55 J
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 U 05 u 0.5 u 0.5 u 0.5 U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 u 05 U 0.5 U 0.5 U 0.5 U 05 u 05 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 17 of 40 Project No. 501032




Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004721

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW12 35BWW13
Sample ID| 35BWW12-190521-FD | 35BWW12-190805 | 35BWW12-190805-FD | 35BWW12-191125 | 35BWW12-200506 | 35BWW12-200506-FD [ 35BWW13-100713 | 35BWW13-081916 | 35BWW13-110717
Sample Date 5/21/2019 8/5/2019 8/5/2019 11/25/2019 5/6/2020 516/2020 10/7/2013 8/19/2016 11/7/2017
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site unimpacted, unimpacted, unimpacted,
boundary boundary boundary boundary boundary boundary crossgradient crossgradient crossgradient
Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual
Tetrachloroethene Mg/l 5.7 5.8 6.3 5.8 8.5 8.5 4.14 0.5 U 0.99 J
Trichloroethene Mg/l 0.53 J 0.5 u 0.53 J 0.55 J 0.61 J 0.72 J 1.84 0.5 u 1 U
1,1-Dichloroethene Mg/l 0.5 U 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 u 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U 0.5 u 1 U
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 18 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004722

Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW13
35BWW13-110717-FD | 35BWW13-021318 | 35BWW13-021318 FD | 35BWW13-021318FD | 35BWW13-180524 | 35BWW13-180821 | 35BWW13-181116 | 35BWW13-190214 | 35BWW13-190522
11/7/2017 2/13/2018 2/13/2018 2/13/2018 5/24/2018 8/21/2018 11/16/2018 2/14/2019 5/22/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
unimpacted, unimpacted, unimpacted, unimpacted, unimpacted, unimpacted, unimpacted, unimpacted, unimpacted,

crossgradient

crossgradient

crossgradient

crossgradient

crossgradient

crossgradient

crossgradient

crossgradient

crossgradient

Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mo/l 0.84 J 1.9 1.9 1.9 0.5 U 0.5 U 11 0.5 U 0.5 U
Trichloroethene Mg/l 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,1-Dichloroethene Mg/l 1 u 05 U 05 u 05 u 05 U 05 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride Mo/l 2 1 U 05 U 05 U 05 U 0.5 U 0.5 U 05 U 05 U 05 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004723

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW13 35BWW14
Sample ID| 35BWW13-190806 | 35BWW13-191125 | 35BWW13-200507 | 35BWW14-100913 | 35BWW14-081716 | 35BWW14-110717 | 35BWW14-021518 | 35BWW14-180522 | 35BWW14-180822
Sample Date 8/6/2019 11/25/2019 5172020 10/9/2013 8/17/2016 11/7/2017 2/15/2018 5/22/2018 8/22/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description unimpacted, unimpacted, unimpacted, impacted, within site|impacted, within site|impacted, within site|impacted, within site|impacted, within site|impacted, within site
crossgradient crossgradient crossgradient boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 1 U 19 20.1 53 44 30 31
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 82.8 39.7 24 20 23 12
1,1-Dichloroethene Mg/l 0.5 U 0.5 U 0.5 U 57.2 10 8.4 0.5 U 5.1 2.2
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 14.3 3.44 2.4 1.1 2.6 14
Vinyl chloride Mg/l 2 0.5 U 0.5 U 0.5 U 5.09 0.301 J 1 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004724

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW14 35BWW15
Sample ID| 35BWW14-181120 | 35BWW14-190212 | 35BWW14-190521 | 35BWW14-190806 | 35BWW14-191125 | 35BWW14-200507 | 35BWW15-011414 | 35BWW15-081916 | 35BWW15-110717
Sample Date 11/20/2018 2/12/2019 5/21/2019 8/6/2019 11/25/2019 5/7/2020 1/14/2014 8/19/2016 11/7/2017
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description|impacted, within site|impacted, within site|impacted, within site|impacted, within site|impacted, within site|impacted, within site| impacted, within site | impacted, within site [ impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 37 37 05 u 38 38 40 8.69 145 12
Trichloroethene Mg/l 9.1 22 110 15 16 14 435 20.5 15
1,1-Dichloroethene Mg/l 2.2 5.6 0.5 U 4.2 4.6 3.6 35.5 6.63 4.2
cis-1,2-Dichloroethene Mg/l 70 0.91 J 2.1 0.66 J 1.3 15 1.2 6.25 1.73 1.1
Vinyl chloride Hg/L 2 05 U 05 U 05 U 05 U 05 U 05 U 3.42 05 U 1 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004725

Aptim Federal Services, LLC

Project No. 501032

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW15
Sample ID| 35BWW15-021318 | 35BWW15-180521 | 35BWW15-180820 | 35BWW15-181116 | 35BWW15-181116-FD | 35BWW15-190214 | 35BWW15-190522 | 35BWW15-190807 | 35BWW15-191122
Sample Date 2/13/2018 5/21/2018 8/20/2018 11/16/2018 11/16/2018 2/14/2019 5/22/2019 8/7/12019 11/22/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 12 13 11 11 10 12 7.8 9.7 11
Trichloroethene Mg/l 14 13 9.2 12 12 11 7.1 7.6 7.8
1,1-Dichloroethene Mg/l 2.2 34 17 2.6 2.2 1.9 0.5 U 11 12
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.68 J 0.5 U 0.65 J 0.5 U 0.39 J 0.5 U
Vinyl chloride Mg/l 2 0.5 u 0.5 u 05 u 0.63 J 0.63 J 05 u 0.5 u 0.5 u 0.5 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW15 35BWW16
Sample ID| 35BWW15-191122-FD | 35BWW15-200507 | 35BWW16-100713 | 35BWW16FD-100713 | 35BWW16-081916 | 35BWW16-110717 | 35BWW16-021318 | 35BWW16-180524 | 35BWW16-180817
Sample Date 11/22/2019 5/7/2020 10/7/2013 10/7/2013 8/19/2016 11/7/2017 2/13/2018 5/24/2018 8/17/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site| impacted, outside |impacted, outside site| impacted, outside | impacted, outside | impacted, outside | impacted, outside | impacted, outside
boundary boundary site boundary boundary site boundary site boundary site boundary site boundary site boundary
Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 11 13 0.447 J 0.447 J 5.13 9.2 12 7.8 6.6
Trichloroethene Mg/l 7.6 7.7 2.57 2.45 3.43 4.2 5.8 4 3.3
1,1-Dichloroethene Mg/l 1.1 0.87 J 0.865 J 0.846 J 0.787 J 1.1 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 u 0.5 U 0.5 U 0.5 u 0.5 U U 0.5 u 0.5 u 0.5 U
Vinyl chloride Hg/L 2 05 U 05 U 05 U 05 U 05 U U 05 U 05 U 05 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004727

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW16 35BWW17
Sample ID| 35BWW16-181116 | 35BWW16-190215 | 35BWW16-190523 | 35BWW16-190807 | 35BWW16-191121 | 35BWW16-200507 | 35BWW17-020414 | 35BWW17-081916 | 35BWW17-110717
Sample Date 11/16/2018 2/15/2019 5/23/2019 8/7/2019 11/21/2019 5712020 2/4/2014 8/19/2016 11/7/2017
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, outside | impacted, outside | impacted, outside | impacted, outside | impacted, outside | impacted, outside |impacted, within site | impacted, within site [ impacted, within site
site boundary site boundary site boundary site boundary site boundary site boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 15 11 9.5 9.8 8.1 9.9 0.512 J 0.5 U 2.6
Trichloroethene Mg/l 6.5 4.7 3.6 35 3.2 33 0.5 U 0.5 U 1.1
1,1-Dichloroethene Mg/l 15 1 0.5 u 0.79 J 0.75 J 0.61 J 1 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u 0.5 u 1 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 uJ
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004728

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW17
Sample ID| 35BWW17-021318 | 35BWW17-180524 | 35BWW17-180821 | 35BWW17-181116 | 35BWW17-190214 | 35BWW17-190523 | 35BWW17-190807 | 35BWW17-191121 | 35BWW17-200507
Sample Date 2/13/2018 5/24/2018 8/21/2018 11/16/2018 2/14/2019 5/22/2019 8/7/12019 11/21/2019 5712020
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 7.5 0.5 U 0.5 U 54 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Trichloroethene Mg/l 2.9 0.5 U 0.5 U 1.8 0.5 U 0.5 U 0.5 uJ 0.5 U 0.5 u
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 u 05 u 0.5 u 0.5 u 0.5 uJ 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 uJ 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 05 U 05 U 0.5 U 05 U 0.5 U 05 U 05 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW18
35BWW18-100213 | 35BWWU18-100213 | 35BWW18-081616 | 35BWW18-110717 | 35BWW18-021318 | 35BWW18-180521 | 35BWW18-180816 | 35BWW18-181119 | 35BWW18-190214
10/2/2013 10/2/2013 8/16/2016 11/7/2017 2/13/2018 5/21/2018 8/16/2018 11/19/2018 2/14/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
1,1-Dichloroethene Mg/l 1 U 1 u 1 u 1 u 0.5 U 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW18 35BWW19
35BWW18-190520 | 35BWW18-190805 | 35BWW18-191126 | 35BWW18-200511 | 35BWW19-100713 | 35BWW19-081616 | 35BWW19-110717 | 35BWW19-021318 | 35BWW19-180521
5/20/2019 8/5/2019 11/26/2019 5/11/2020 10/7/2013 8/16/2016 11/7/2017 2/13/2018 5/21/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 u
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 1 U 1 u 1 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 0.5 U
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Aptim Federal Services, LLC

01004731

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW19 35BWW20
Sample ID| 35BWW19-180816 | 35BWW19-181119 | 35BWW19-190214 | 35BWW19-190520 | 35BWW19-190805 | 35BWW19-191126 | 35BWW19-200511 | 35BWW20-100413 | 35BWW20-081816
Sample Date 8/16/2018 11/19/2018 2/14/2019 5/20/2019 8/5/2019 11/26/2019 5/11/2020 10/4/2013 8/18/2016
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside | impacted, within site [ impacted, within site
site boundary site boundary site boundary site boundary site boundary site boundary site boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 311 26.7
Trichloroethene Hg/L 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 7.04 6.75
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u 0.5 u 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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01004732

Aptim Federal Services, LLC

Project No. 501032

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW20
Sample ID| 35BWW20-110817 | 35BWW20-021218 | 35BWW20-180524 | 35BWW20-180820 | 35BWW20-181118 | 35BWW20-190213 | 35BWW20-190522 | 35BWW20-190522-FD [ 35BWW20-190806
Sample Date 11/8/2017 2/12/2018 5/24/2018 8/20/2018 11/18/2018 2/13/2019 5/22/2019 5/22/2019 8/6/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site | impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual [ Result | ValQual Result | Val Qual
Tetrachloroethene Mg/l 25 34 29 19 34 34 12 12 7.5
Trichloroethene Mg/l 4.7 5.7 6.3 3.6 6.4 6 2.8 2.9 2.1
1,1-Dichloroethene Mg/l U 0.5 u 05 u 05 u 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Vinyl chloride Mg/l 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW20 35BWW23
Sample ID| 35BWW20-190806-FD | 35BMW20-191122 35BWW20-200511 | 35BWW20-200511-FD | 35BWW23-070114 | 35BWW23-081716 | 35BWW23-110917 | 35BWW23-021518 | 35BWW23-180522
Sample Date 8/6/2019 11/22/2019 5/11/2020 5/11/2020 7/1/2014 8/17/2016 11/9/2017 2/15/2018 5/22/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site [ impacted, within site | impacted, within site | unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside | unimpacted, outside
boundary boundary boundary boundary site boundary site boundary site boundary site boundary site boundary
Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual [ Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mo/l 7.6 15 12 12 05 U 05 U 1 U 05 U 05 U
Trichloroethene Mg/l 2 31 2.9 2.9 05 U 05 U 1 U 0.5 U 0.5 U
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 1 U 1 U 1 U 0.5 U 0.5 v
cis-1,2-Dichloroethene Mg/l 70 0.5 u 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 u 0.5 u 0.5 U
Vinyl chloride Mg/l 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 u 0.5 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW23 35BWW24
Sample ID| 35BWW23-180822 | 35BWW23-181120 | 35BWW23-190212 | 35BWW23-190521 | 35BWW23-190806 | 35BWW23-191125 [ 35BWW23-200507 | 35BWW24-081916 | 35BWW24-110817
Sample Date 8/22/2018 11/20/2018 2/12/2019 5/21/2019 8/6/2019 11/25/2019 5712020 8/19/2016 11/8/2017
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

Location Description

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

01004734

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U 0.5 U 1 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.415 J 1 u
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 0.5 u 0.5 u 0.5 u 0.5 u 0.5 U 1 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
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Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW24
Sample ID| 35BWW24-021618 | 35BWW24-180524 | 35BWW24-180821 | 35BWW24-181116 | 35BWW24-190215 | 35BWW24-190522 | 35BWW24-190807 | 35BWW24-191125 | 35BWW24-200507
Sample Date 2/16/2018 5/24/2018 8/21/2018 11/16/2018 2/15/2019 5/22/2019 8/7/2019 11/25/2019 5712020
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

Location Description

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

unimpacted, outside
site boundary

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 1 U
Trichloroethene Mg/l 0.5 U 0.5 U 0.5 U 2.9 2.6 11 1.7 1.8 2.3
1,1-Dichloroethene Mg/l 0.5 U 0.5 u 05 u 0.67 J 0.5 u 0.5 u 0.5 U 0.5 U 0.54 J
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW25
Sample ID| 35BWW25-081916 | 35BWW25FD-081916 | 35BWW25-110817 | 35BWW25-110817-FD [ 35BWW25-021618 | 35BWW25-021618-FD | 35BWW25-180523 | 35BWW25-180523FD | 35BWW25-180820
Sample Date 8/19/2016 8/19/2016 11/8/2017 11/8/2017 2/16/2018 2/16/2018 5/23/2018 5/23/2018 8/20/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, outside [impacted, outside site| impacted, outside |impacted, outside site| impacted, outside | impacted, outside site | impacted, outside |impacted, outside site| impacted, outside
site boundary boundary site boundary boundary site boundary boundary site boundary boundary site boundary
Parameter Units | MCL | Result | ValQual [ Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual | Result Val Qual Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mo/l 05 U 05 U 1 U 1 U 05 U 05 U 05 U 0.5 U 0.5 U
Trichloroethene Mg/l 5.55 5.94 7.6 75 11 11 55 5.1 5.3
1,1-Dichloroethene Mg/l 1 U 1 u 1 U 1 u 05 U 05 U 0.5 U 0.5 U 05 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mo/l 2 05 U 05 U 1 U 1 U 0.5 U 0.5 U 0.5 U 05 U 05 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 33 of 40 Project No. 501032
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Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW25
Sample ID| 35BWW25-180820-FD | 35BWW25-181116 | 35BWW25-190215 [ 35BWW25-190215-FD | 35BWW25-190522 | 35BWW25-190807 | 35BWW25-191122 | 35BWW25-191122-FD | 35BWW25-200507
Sample Date 8/20/2018 11/16/2018 2/15/2019 2/15/2019 5/22/2019 8/7/2019 11/22/2019 11/22/2019 5/7/2020
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, outside site | impacted, outside impacted, outside |impacted, outside site| impacted, outside | impacted, outside impacted, outside | impacted, outside site [ impacted, outside
boundary site boundary site boundary boundary site boundary site boundary site boundary boundary site boundary
Parameter Units | MCL | Result Val Qual Result | ValQual | Result | ValQual [ Result | Val Qual Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 05 U 05 U 05 U 0.5 U 0.33 J 0.5 U 0.5 U 1 U
Trichloroethene Mg/l 5.3 19 14 14 6.3 15 13 13 13
1,1-Dichloroethene Mg/l 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 u 0.5 u 0.5 u 0.5 u 0.5 U 0.5 U 0.5 u 0.5 u 0.5 u
Vinyl chloride pg/L 2 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 05 U 0.5 u
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 34 of 40 Project No. 501032
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Aptim Federal Services, LLC

Location Code

Sample ID
Sample Date

Location Description

Table 2-4
COC Concentrations 1994-2019
35BWW26
35BWW26-081716 | 35BWW26-110917 | 35BWW26-021418 | 35BWW26-180522 | 35BWW26-180822 | 35BWW26-181120 | 35BWW26-190212 | 35BWW26-190520 | 35BWW26-190806
8/17/2016 11/9/2017 2/14/2018 5/22/2018 8/22/2018 11/20/2018 2/12/2019 5/20/2019 8/6/2019
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

unimpacted, within
site boundary

01004738

Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
Trichloroethene Mg/l 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
1,1-Dichloroethene Mg/l 1 U 1 u 0.5 u 05 u 0.5 u 0.5 u 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mg/l 2 0.5 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 35 of 40 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

01004739

Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019
Location Code 35BWW26 37DPT03 LHSMW58
Sample ID| 35BWW26-191121 | 35BWW26-200506 37DPT03(60-62)- LHSMW58-941211 | LHSMW58-941211FD | LHSMW58-960210 | LHSMW58-960821 | LHSMW58-980520 | LHSMW58-040910
Sample Date 11/21/2019 5/6/2020 8/27/2013 12/11/1994 12/11/1994 2/10/1996 8/21/1996 5/20/1998 9/10/2004
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| unimpacted, within [ unimpacted, within impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site
site boundary site boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result [ Val Qual
Tetrachloroethene Mg/l 05 U 1 U 25 uv,T 21 34 8 7.9 9.5 20
Trichloroethene Mg/l 0.5 U 0.5 U 1.3 uv,T 26 9 11.5 9.4 33
1,1-Dichloroethene Mo/l 05 u 05 u 13 uv,T 58 53 18 254 4.2 J
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 1.3 uv,T 1.8 2.1 0.53 J U
Vinyl chloride Mo/l 2 0.5 U 05 U 13 uv,T 0.24 U 1 U U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 36 of 40 Project No. 501032
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Table 2-4
COC Concentrations 1994-2019
Location Code LHSMW58
Sample ID] LHSMW58-060809 | LHSMW58-061216 | LHSMW58-100313 | LHSMW58-081816 | LHSMW58-110817 | LHSMW58-021218 | LHSMW58-180524 | LHSMW58-180820 | LHSMW58-181118
Sample Date 8/9/2006 12/16/2006 10/3/2013 8/18/2016 11/8/2017 2/12/2018 5/24/2018 8/20/2018 11/18/2018
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site | impacted, within site [ impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ ValQual | Result | ValQual | Result | ValQual [ Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 21.8 J 9.01 20.3 19.9 20 14 12 26 26
Trichloroethene Mg/l 21.8 J 13.7 4.26 1.93 1.6 0.5 U 14 2.2 1.8
1,1-Dichloroethene Mg/l 211 JH 3.17 J 1 U 1 U U 0.5 U 0.5 U 0.5 U 0.5 U
cis-1,2-Dichloroethene Mg/l 70 0.716 JH 0.629 J 0.5 U 0.5 U U 0.5 U 0.5 U 0.5 U 0.5 u
Vinyl chloride Mg/l 2 10 U 10 U 0.5 U 0.5 U U 0.5 U 0.5 U 0.5 U 0.5 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 37 of 40 Project No. 501032
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Project No. 501032

Table 2-4
COC Concentrations 1994-2019
Location Code LHSMW58 LHSMW59
Sample ID| LHSMW58-181118-FD | LHSMW58-190213 | LHSMW58-190522 | LHSMW58-190807 | LHSMW58-191122 | LHSMW58-200511 | LHSMW59-941211 | LHSMW59-941211FD | LHSMW59-960210
Sample Date 11/18/2018 2/13/2019 5/22/2019 8/7/2019 11/22/2019 5/11/2020 12/11/1994 12/11/1994 2/10/1996
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site | impacted, within site [impacted, within site| impacted, within site | impacted, within site
boundary boundary boundary boundary boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | Val Qual Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result [ValQual| Result | ValQual | Result | ValQual
Tetrachloroethene Mg/l 25 6.1 3.6 6.8 4.2 14 11 11 16
Trichloroethene Hg/L 1.8 0.5 U 05 U 0.59 J- 05 U 0.88 J 120 249
1,1-Dichloroethene Mg/l 0.5 U 05 U 05 U 05 uJ 05 U 05 U 5 U 5 U 1 U
cis-1,2-Dichloroethene Mg/l 70 0.5 U 0.5 U 05 U 05 uJ 05 U 05 U 1 U
Vinyl chloride Mg/l 2 0.5 U 05 U 05 U 05 u 05 U 05 U
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 38 of 40
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Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas

Table 2-4
COC Concentrations 1994-2019
Location Code LHSMW59
Sample ID] LHSMW59-960821 | LHSMW59-980520 | LHSMW59-040910 | LHSMW59-060810 | LHSMW59-061213
Sample Date 8/21/1996 5/20/1998 9/10/2004 8/10/2006 12/13/2006
Shallow zone, Shallow zone, Shallow zone, Shallow zone, Shallow zone,
Location Description| impacted, within site | impacted, within site | impacted, within site [ impacted, within site | impacted, within site
boundary boundary boundary boundary boundary
Parameter Units | MCL | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual
Tetrachloroethene Mg/l 16.9 7 3 J 1.19 J 1.15 J
Trichloroethene Mg/l 327 330 180 135 166
1,1-Dichloroethene Mg/l 2.2 U U 5 U 5 U
cis-1,2-Dichloroethene Mg/l 70 0.2 U U U 0.521 J 0.463 J
Vinyl chloride Mg/l 2 0.24 U U U 10 U 10 U
Page 39 of 40
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC

Table 2-4
COC Concentrations 1994-2019

Notes:

Blue Highlighting Indicates concentrations above the MCL.

Some samples may have been diluted due to the concentration(s) of one or more analytes exceeding the upper limit of the calibration curve.
Hg/L - micrograms per liter

J - Estimated: The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.
U - Undetected: The analyte was analyzed for, but not detected.

COC - contaminant of concern

FD - field duplicate

ID - identifier

MCL - Maximum Contaminant Limit

NR - not reported by laboratory

Val Qual - validation qualifier

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150

Longhorn Army Ammunition Plant, Karnack, Texas Page 40 of 40 Project No. 501032
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Aptim Federal Services, LLC

Table 2-5
Well Maintenance Activities Year 3 RA-O
Date Protective Date
Well ID Inspected Pads Bollards Casings Locks Mowed Photos Comments
35BWWOL 11/21/2019 Good Good Good In Place 10/18/2019 Yes
5/6/2020 Good Good Good In Place Yes
35BWWO4 11/21/2019 Good Fa!r Good In Place 10/18/2019 Yes Only one Ballard !s rema!n!ng. Old Well ID needs replac!ng
5/6/2020 Good Fair Good In Place Yes Only one Ballard is remaining. Old Well ID needs replacing
35BWWO5 11/25/2019 Good Good Good In Place 10/18/2019 Yes
5/6/2020 Good Good Good In Place Yes
35BWWO7 11/25/2019 Good Good Good In Place 10/18/2019 Yes
5/11/2020 Good Good Good In Place Yes
35BWWO8 11/21/2019 Good Good Good In Place 10/18/2019 Yes Well ID not Y|§|ble, need to be added
5/6/2020 Good Good Good In Place Yes Well ID not visible, needs to be added
35BWW09 11/26/2019 Good Good Good In Place 10/18/2019 Yes
5/11/2020 Good Good Good In Place Yes
35BWW10 11/26/2019 Good Good Good In Place 10/18/2019 Yes
5/6/2020 Good Good Good In Place Yes
I5BWWILL 11/21/2019 Good Good Good In Place 10/18/2019 Yes
5/6/2020 Good Good Good In Place Yes
I5BWWI2 11/25/2019 Good Good Good In Place 10/18/2019 Yes
5/6/2020 Good Good Good In Place Yes
I5BWWI3 11/25/2019 Good Good Good In Place 10/18/2019 Yes
5712020 Good Good Good In Place Yes
I5BWW14 11/25/2019 Good Good Good In Place 10/18/2019 Yes
5712020 Good Good Good In Place Yes
I5BWWIS 11/22/2019 Good Good Good In Place 10/18/2019 Yes
5712020 Good Good Good In Place Yes
I5BWWI6 11/21/2019 Good Good Good In Place 10/18/2019 Yes
5712020 Good Good Good In Place Yes
I5BWW17 11/21/2019 Good Good Good In Place 10/18/2019 Yes
5712020 Good Good Good In Place Yes
I5BWW1S 11/26/2019 Good Good Good In Place 10/18/2019 Yes
5/11/2020 Good Good Good In Place Yes
I5BWW19 11/26/2019 Good Good Good In Place 10/18/2019 Yes
5/11/2020 Good Good Good In Place Yes
I5BWW20 11/22/2019 Good Good Good In Place 10/18/2019 Yes
5/11/2020 Good Good Good In Place Yes
35BWW23 11/25/2019 Good Good Good In Place 10/182019 Yes
51712020 Good Good Good In Place Yes
I5BWW24 11/25/2019 Good Good Good In Place 10/182019 Yes
51712020 Good Good Good In Place Yes
35BWW25 NR NR NR NR NR__| 1081019 |— Y&
51712020 Good Good Good In Place Yes
35BWW26 11/21/2019 Good Good Good In Place 10/182019 Yes
5/6/12020 Good Good Good In Place Yes
LHSMW58 11/22/2019 Good Good Good In Place 10/182019 Yes Well ID not V|S|ble,.ne<'edls to be added
5/11/2020 Good Good Good In Place Yes Well ID is visible
Notes:
ID - identifier
NR - Not recorded
RA-O - remedial action operation
Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 Project No. 501032
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Third Annual Remedial Action Operation Report, LHAAP-35B (37) Aptim Federal Services, LLC

Table 2-6
Year 4 RA-O Semiannual Sampling

Well ID VOC Field Parameters MNA Parameters Water Levels
35BWWO01 X X X
35BWW02 ?
35BWW03 "
35BWW04
35BWW05
35BWW06
35BWWO07
35BWW08
35BWW09
35BWW10
35BWW11
35BWW12
35BWW13
35BWW14
35BWW15
35BWW16
35BWW17
35BWW18
35BWW19
35BWW20
35BWW23
35BWW24
35BWW?25
35BWW26
LHSMW58
35BSWO1 °
35BSW02

>
>
>
>

>
>

U XXX XXX |IXIX|IX| XXX X[X|X<]|X<]|X<]|X<]|X]|X
U XXX XXX |IXIX|IX|XIX[X|IX<|X|X<]|X<[|X<]|[X<]|X<]|X
NIUX XXX X|X|X|X|X|X[|X[X|X<|X|X|X|X]|X]|X]|Xx

Notes:
MNA parameters include nitrate, sulfate, chloride, TOC, carbon dioxide, and dissolved gases (methane, ethane, ethene).

Field parameters to be monitored for all wells: pH, temperature, conductivity, turbidity, oxidation-reduction potential (ORP), dissolved oxygen (DO),
and ferrous iron.

# Well was removed from the sampling list.

® Monitoring wells 35BWW03 and 35BWWO6 will continue to be sampled once every five years to support the Five Year Reviews, and the next
sampling event for these wells will be in 2021.

° Surface water locations to be sampled annually per the RACR - next sampling is Y4SA2, May 2021.
X well will be analyzed for that parameter.

ID - identifier

MNA - monitored natural attenuation

RA-O - remedial action operation

RACR - Response Action Completion Report

TOC - total organic carbon

VOC - volatile organic compounds

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 Project No. 501032



Third Annual Remedial Action Operation Report, LHAAP-35B (37)

Table 3-1
RA-O Mann-Kendall Trend Summary, LHAAP-35B (37)
Monitoring Well PCE TCE

35BWWO04 No Trend NA
35BWW05 NA Probable Decrease
35BWW09 NA Stable
35BWW12 No Trend NA
35BWW14 No Trend Significant Decrease
35BWW15 Stable Significant Decrease
35BWW16 Probable Increasing NA
35BWW20 Significant Decrease No Trend
35BWW25 NA No Trend
LHSMW58 Significant Decrease NA

Notes:

MCL - maximum contaminant level

NA - not analyzed due to concentrations are below the MCL.

PCE - tetrachloroethene
RA-O - remedial action operation

TCE - trichloroethene

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas

Page 1 of 1

01004746

Aptim Federal Services, LLC

Project No. 501032



01004747

APTIM FEDERAL SERVICES, LLC

THIRD ANNUAL REMEDIAL ACTION OPERATION REPORT, LHAAP-35B (37) (CHEMICAL LABORATORY)
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804-F Shallow Zone Potentiometric Map,
215AL2 November 2019
Third Annual RA-O Report
LHAAP-35B(37)
LONGHORN ARMY AMMUNITION PLANT
W KARNACK, TEXAS
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01004752

Date: 9/2/2020

46-A 40-D
38-D
42-B
41-B-1 4 Lower Shallow Monitoring Well
4 Shallow Monitoring Well
45 o\ —+— Former Railroad Location
-
- '38 B \ ->ﬁ Groundwater Flow Direction
- i
" “ “_ Groundwater Contour
- -
-
401-B s 37B \} 32-E L. .. Land Use Control Boundary
s ” A} —--- Goose Prairie Creek
35BWW25 N
L d
- (178.95) 368 \ Roads
.~ 358WwW24 \ Buildings
P (179.42) 35BWW23 .
e (178.6) [) LHAAP-35B(37) Site Boundary
A\
)
35BWW26
(180.11) —35BWWO01* 29-D-1 Note:
W (194.14) 29-D 1. RA-O = Remedial Action Operations
IR 1 & 2.* = Well was not used to create potentiometric surface
e~ \ SEBYWO7 3. NM = No Measurement
L ————180.5————___ 35BWW15
e /\//— 35BWW05 (180.65) ?158%"2‘)”16 (179.58)
. A (180.96) % .
S AR €.35BWWO06* | &
R Ad'  35BWW08 NM . 35BWW14 ~~35BWW17
. _ (180.85) 181(1581.82) '
. ™ >
35BWW18 4 181:5—___ 35BWWO04 35BWW13 \
(181.02) 181.49 LHSMWS58-, (181.52) 4 (181.87) \
; (181.49) (182.08) \ N 26-D-1
A 35BWW09 =2 "
35BWW19 | (181.53) & \ (::-735»3“““12 " 25-D-1 25-D
1 (181.03) 35BWW20 (180.86) .
’ éo\/ ‘)/(182.18)\ \\\ .- - 28-B
’ B2 \ -
. K 183 3BWWIT e 7
o ¥ (183.18) " 27-B
~ 29-A PR
~ \
™~ 2 - \ 25-C
~ -
- 'y 26-B C-
Sl \ 25:C-1
\\\ 25-B 26:B-1
\
25-B-1
. 0 100 200
. 228 Qo< ) Feet
AN . C(?’/
. ‘;(a\‘\g"
- Se/,f’
Tl GOo=- U.S. ARMY CORP OF ENGINEERS
IR S TULSA DISTRICT
< T TULSA, OKLAHOMA
227 o LHAAP-50
612-A
Figure 2-3
804-F Shallow Zone Potentiometric Map,
215A-2 May 2020

Third Annual RA-O Report

LHAAP-35B(37)
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_GW_May2020.mxd



Date: 9/2/2020

01004753

401-B
35BWW05
Analyte MCL Oct-13
Tetrachloroethene 5 1.57
Trichloroethene 5 14
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 0.295J
Vinyl Chloride 2 05U
35BWW06
Analyte MCL Oct-13
Tetrachloroethene 5 05U
Trichloroethene 5 05U
1,1-Dichloroethene 7 1U
-|cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
35BWWO08
™ Analyte MCL | Oct13
Tetrachloroethene 5 05U
Trichloroethene 5 43.8
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
X
35BWW18
Analyte MCL Oct-13
Tetrachloroethene 5 05U
Trichloroethene 5 05U
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
35BWW10
Analyte MCL Oct13
Tetrachloroethene 5 4.45
Trichloroethene 5 56.3
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
35BWW19
Analyte MCL Oct-13
Tetrachloroethene 5 05U
Trichloroethene 5 05U
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
35BWW09
Analyte MCL Oct-13
Tetrachloroethene 5 05U
Trichloroethene 5 49
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene 70 0.529 J
Vinyl Chloride 2 05U

46-4 35BWW23 n '
35BWWOT Analyte MCL Jul-14 38D 4 Shallow Monitoring Well
Analyte MCL | NovA7 42B ievsfhlor%emene g gg 3 4 Lower Shallow Monitoring Well
41-B-1 richloroethene .
13:::&::’;;?:2"9 : 1 3 1 1-Dichloroehens 7 U ®  Surface Water Location
T1-Dichloroethens 7 U 41°B cis-1,2-Dichloroethene 70 05U 35BWW15 Tetrachloroethene Contour
cis-1.2-Dichloroethene 70 10 » |Vinyl Chloride 2 05U Analyte MCL Jan-14 7~ Trichloroethene Contour
Vinyl Chloride 2 1U -~ 38B Te.h’aChlomemene S 8.69 . 1,1-Dichloroethene Contour
. Trichloroethene 5 43.5 _ _
_ = %8 1,1-Dichloroethene 7 35.5 Viny! Chioride Contour
.- - cis-1,2-Dichloroethene 70 6.25 —— Former Railroad Location
- Vinyl Chloride 2 3.42 |: : Land Use Control Boundary
35BWW07 —--- Goose Prairie Creek
& 35BWW24 Analyte MCL | Oct13 Roads
Tefrachloroethene 5 05U Buildings
Trichloroethene 5 05U
11-Dichioroethene 7 U [ ] LHAAP-35B(37) Site Boundary
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
Note:
35BWW16 1. RA-O = Remedial Action Operations
Analyte MCL Oct-13 2. MCL =_Maximum Contaminant Level
3. J = estimated level
Tetrachloroethene 5 0.447J 4. U = below detection limit
Trichloroethene 5 2.57
1,1-Dichloroethene 7 0.865J
cis-1,2-Dichloroethene 70 05U
Vinyl Chloride 2 05U
35BWW14
Analyte MCL Oct-13
Tetrachloroethene 5 19
Trichloroethene 5 82.8
1,1-Dichloroethene 7 57.2
cis-1,2-Dichloroethene 70 14.3
Vinyl Chloride 2 5.09
35BWW13
Analyte MCL Oct-13
Tetrachloroethene 5 414
Trichloroethene 5 1.84
1,1-Dichloroethene 7 1U
cis-1,2-Dichloroethene | 70 05U 0 100 200
Vinyl Chloride 2 05U mmmmw—— Feet
nOSB T~
s T
Analyte MCL Tetrachloroethen 5 0512 J TULSA, OKLAHOMA
efrachloroethene ,
Tetrachloroethene 5 Trichloroethene 5 05U
Trichloroethene o 1,1-Dichloroethene 7 1U
1,1-Dichloroethene 7 cis-1,2-Dichloroethene | 70 05U . ] | 'l _
3?'1{%'3'0*,1;”03“"3”6 720 Vinyl Chloride 2 05U A
inyl Chloride
35BWW20 R 35BWWIT Lk 35BIW04 .
Analyte MCL | Oct13 | |Analyte MCL | Ocki3 Analyte MCL | Oct13 Analyto MCL | Octis Figure 2-4
Tetrachloroethene 5 311 Tetrachloroethene 5 0.252J Tetrachloroethene 5 15.3 Tghachloroeihene > 665 Groundwater Resul_ts
Trichiorosthens = 704 Trichioroethena = 05U Trichloroethene 5 204 Trlchlgroelhene 5 11.4J Qctober 2013 Baseline
1 -Dichloroethens 7 U 1 1-Dichioroehen 7 U 1,1-Dichloroethene 7 1U 1.,1-D|chlgroethene 7 23J Third Annual RA-O Report
Gis-12-Dichloroetene | 70 | 05U Gis-1,2Dichloroethene | 70 | 05U cis-1,2-Dichloroethene | 70 | 05U | [ds12Dichiorostene | 70 | 06734 LONGHORh:‘mF;;AsMSU?,%L BLANT
Vinyl Chloride 2 05U | |Vinyl Chioride 2 05U Vinyl Chioride 2 05U Vinyl Chloride 2 | 05U KARNACK, TEXAS
w

804-E
Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_GW_Results_Oct2013.mxd



Date: 9/2/2020

01004754

46-A 37-E
35BWW26 35BWW01 35BWW25 35BWW24 40-D 35BWW23

Analyte MCL | 11/21/2019 Analyte MCL | 11/21/2019 Analyte MCL | 11/22/2019 Analyte MCL | 11/25/2019 Analyte MCL | 11/25/2019
Tetrachloroethene 5 0.3U Tetrachloroethene 5 03U Tetrachloroethene 5 03U Tetrachloroethene 5 03U Tetrachloroethene 5 0.3U o
Trichloroethene 5 0.2U Trichloroethene 5 0.2U Trichloroethene 5 13 Trichloroethene 5 1.8 Trichloroethene 5 02U $ Shallow Monitoring Well
1,1-Dichloroethene 7 0.2U 1,1-Dichloroethene 7 0.2U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 0.2U 1,1-Dichloroethene 7 0.2U {} Lower Shallow Monitoring Well
cis-1,2-Dichloroethene 70 0.2U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 0.2U .

- - - - - ®  Surface Water Location
Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U
Tetrachloroethene Contour
401-B 2BV ~_ Trichloroethene Contour
Analyte MCL | 11/22/2019 (Dashed where inferred)
Tetrachlorosthene S 1 —— Former Railroad Location
35BWWO5 Trichloroethene 5 7.8 -

Analyte MCL | 11/25/2019 1,1-Dichloroethene 7 1.2 L. .. Land Use Control Boundary
Tetrachloroethene 5 1.4 . cis-1,2-Dichloroethene 70 0.2U —--- Goose Prairie Creek
Trichloroethene 5 6 - Vinyl chloride 2 02U
1,1-Dichloroethene 7 02U Roads
cis-1,2-Dichloroethene 70 02U 35BWWO07 Buildings
Vinyl chloride 2 02U Analyte MCL | 11/25/2019 [ LHAAP-35B(37) Site Boundary

Tetrachloroethene 5 03U
\ Trichloroethene 5 0.2U
el |\ 1,1-Dichloroethene 7 02U
e 1 \) cis-1,2-Dichloroethene 70 02U ’1“0':& 0 = Remedial Adtion Operati
— o - N . -0 = Remeaial Action Operations
. \) e Y \ Vinyl chloride 2 02U 2. MCL = Maximum Contaminant Level
[~ 35BWW08 35BSW91/Q' "y ) 3. J = estimated level

Analyte MCL 11/21/2019 ~. R e Vi N, . ) \ 35BWW16 4. U = below detection limit
Tetrachloroethene 5 03U e ’ 35BWWO06 . A Analyte MCL | 11/21/2019
Trichloroethene 5 02U Y} “ \\\ Tetrachloroethene 5 8.1
1,1-Dichloroethene 7 02U ’ e §,’ - Trichloroethene S 3.2
cis-1,2-Dichloroethene 70 02U ,,,:L 1,1-Dichloroethene 7 075J
Vinyl chloride 2 02U cis-1,2-Dichloroethene 70 02U

’ Vinyl chloride 2 02U
Vi 25-D-1_25-D
Anal 35BVW\"l\jCL 11/26/2019 35BVWWi4
alyte 7 Analyte MCL | 11/25/2019
Tetrachloroethene 5 03U
Trichiorosthene 5 02U ~ Tetrachloroethene 5 38
T 1Dieh - - 0'2 0 Trichloroethene 5 16
~ 'ZCDc_’“;Ie erl';' = o0 1,1-Dichloroethene 7 46
ffls- I’ P-1I I(':d oroethene > 0'2 0 cis-1,2-Dichloroethene 70 15
mnys chonde : Vinyl chloride 2 02U

Anal 35BV\MHI\(/I)CL 11/26/2019 3SBWWI3
— at:te YT Analyte MCL | 11/25/2019
Te' r:IC ort(;e ene 5 '09 ] Tetrachloroethene 5 0.3U

re f)roe ene - Trichloroethene 5 0.2U 0 100 200
1,1-Dichloroethene 7 0.2U -
is-1 2-Dichi ™ 70 02U 1,1-D|ch|oroethene 7 02U E Feet
\Cf's' - ",’d oroelene : U cis-1,2-Dichloroethene | 70 02U
ny conde : Vinyl chloride 2 02U
il LHSMW58 — v ARMT\L(JESCT Dplg'llfRElg'lc'a INEERS
Analyte MCL | 11/26/2019 35BWW17
Analyte MCL | 11/22/2019 Analvie MCL | 11/21/2019 TULSA, OKLAHOMA
Te.trachloroethene 5 03U Tetrachioroathene 5 42 Tetracmoroethwene - =
Trlchlf)roethene 5 02U Trichlorosthene 5 02U s - 0-2 5
1‘,1-D|chlc.)roethene 7 02U 1,1-Dichloroethene 7 02U T 1-Dichiorosthore - 0'2 0 ; ] | ]
cis-1,2-Dichloroethene | 70 | 02U cis-1,2-Dichloroethene | 70 | 02U — > e T 050 1
Vinyl chloride 2 0.2U Vinyl chloride > 02U , : :
Vinyl chloride 2 02U
804-F .
35BWWO09 35BWW20 35BWWA11 35BWW12 35BWW04 Figure 2-5

Analyte MCL | 11/26/2019 Analyte MCL | 11/22/2019 Analyte MCL | 11/21/2019 Analyte MCL | 11/25/2019 Analyte MCL | 11/21/2019 Groundwater Results
Tetrachloroethene 5 0.3U Tetrachloroethene 5 15 Tetrachloroethene 5 0.3U Tetrachloroethene 5 5.8 Tetrachloroethene 5 8.3 November 2019 Y3SA1
Trichloroethene 5 47 Trichloroethene 5 3.1 Trichloroethene 5 02U Trichloroethene 5 0.55 J Trichloroethene 5 0.93J Third Annual RA-O Report
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U LHAAP-35B(37)
cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U  |—|cis-1,2-Dichloroethene 70 02U LONGHOR';QEMXC’?(MQ"SXNA'QON PLANT
Vinyl chloride 2 0.2U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 0.2U ’

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_GW_Results_Nov2019.mxd



Date: 9/2/2020

01004755

401-B 46-A 37-E
35BWW26 35BWW01 35BWW25 35BWW24 40-D 35BWW23
Analyte MCL 5/6/2020 Analyte MCL 5/6/2020 Analyte MCL 5/7/2020 Analyte MCL 5/7/2020 38-D Analyte MCL 5/7/2020
Tetrachloroethene 5 03U Tetrachloroethene 5 03U Tetrachloroethene 5 03U Tetrachloroethene 5 03U Tetrachloroethene 5 03U o
Trichloroethene 5 02U Trichloroethene 5 02U Trichloroethene 5 13 Trichloroethene 5 23 Trichloroethene 5 02U $ Shallow Monitoring Well
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 0.2U 1,1-Dichloroethene 7 054 J 1,1-Dichloroethene 7 02U $ Lower Shallow Monitoring Well
cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U ®  Surface Water Location
Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U
Tetrachloroethene Contour
Sl RaB D Trichloroethene Contour
Analyte MCL | 5/6/2020 Analyte MCL | 5/7/2020 N~ (Dashed where inferred)
Tetrachloroethene 5 2.4 Tetrachlorosthene 5 13 Former Railroad Location
Trichloroethene 5 7.3 Trichloroethene 5 7.7 -
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 0.87 J L. .. Land Use Control Boundary
cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 02U —--- Goose Prairie Creek
Vinyl chloride 2 02U Vinyl chloride 2 02U Roads
35BSW01 35BWwWo7 Buildings
Analyte MCL | 5/11/2020 \ Analyte MCL | 5/11/2020 [] LHAAP-35B(37) Site Boundary
Tetrachloroethene 5 03U Tetrachloroethene 5 03U
Trichloroethene 5 02U |\ Trichloroethene 5 02U
“11,1-Dichloroethene 7 02U 1 1,1-Dichloroethene 7 02U
cis-1,2-Dichloroethene 70 02U \ cis-1,2-Dichloroethene 70 02U Note:
Vinyl chioride 2 02U S = \ Vinyl chioride 2 02U x mf:MZ‘iTnfSrf'ggr‘]'tzf:n%g‘j{taﬁ'gc;
[~ Ty \} 3. J = estimated level
35BWW08 N 1 35BWW16 4. U = below detection limit
Analyte MCL 5/6/2020 35BWW 0 N Y Analyte MCL 5/7/2020
Tetrachloroethene 5 03U \\ Tetrachloroethene 5 99
Trichloroethene 5 02U 7 g N Trichloroethene 5 3.3
1,1-Dichloroethene 7 02U 4 1,1-Dichloroethene 7 0.61J
cis-1,2-Dichloroethene 70 02U n cis-1,2-Dichloroethene 70 02U
Vinyl chloride 2 02U 2 Vinyl chloride 2 02U
35BWW18 ! 35BWW14
Analyte MCL | 5/11/2020 Analyte MCL 5/7/2020
Tetrachloroethene 5 03U ' Tetrachloroethene 5 40
Trichloroethene 5 02U ~ Trichloroethene 5 14
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 3.6
cis-1,2-Dichloroethene 70 02U cis-1,2-Dichloroethene 70 1.2
Vinyl chloride 2 02U Vinyl chloride 2 02U
35BWW10 35BWW13
Analyte MCL | 5/6/2020 Analyte MCL | 5/7/2020
Tetrachloroethene 5 03U Tetrachloroethene 5 03U
Trichloroethene 5 0.64 J Trichloroethene 5 02U
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 0 100 200
cis-1,2-Dichloroethene | 70 | 02U cis-1,2-Dichloroethene | 70 | 02U m—  Feet
Vinyl chloride 2 02U Vinyl chloride 2 02U
35BWW19 LHSMW58 Analyte 3ssswo|\z;CL 5/11/2020 ~35BWWIT U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
Analyte MCL | 5/11/2020 Analyte MCL | 5/11/2020 Tetrachloroethene 5 03U - Analyte MCL | 5/7/2020 TULSA, OKLAHOMA
Tetrachloroethene 5 03U Tetrachloroethene 5 14 Trichloroethene 5 02U | Tetrachloroethene 5 03U
Trichlorosthene 5 02U Trichlorosthene 5 | 088J 1,1-Dichloroethene 7 02U Trichloroethene 5 02U
1,1-Dichloroethene 7 02U 1 1-Dichloroethene 7 02U cis-1,2-Dichloroethene 70 02U 1,1-Dichloroethene 7 02U | |
cis-1,2-Dichloroethene 70 02U cis-1.2-Dichloroethene 70 02U Vinyl chloride 2 02U cis-1,2-Dichloroethene 70 02U ] ] fl
Vinyl chloride 2 02U Vinyl chioride 2 02U Vinyl chloride 2 02U
804-F :
35BWW09 35BWW20 B 35BWWA11 35BWW12 35BWWO04 Figure 2-6
Analyte MCL | 5/11/2020 Analyte MCL | 5/11/2020 Analyte MCL | 5/6/2020 Analyte MCL | 5/6/2020 Analyte MCL | 5/6/2020 Groundwater Results
Tetrachloroethene 5 03U Tetrachloroethene 5 12 Tetrachloroethene 5 03U Tetrachloroethene 5 8.5 Tetrachloroethene 5 6.4 . May 2020 Y3SA2
Trichloroethene 5 42 Trichloroethene 5 29 Trichloroethene 5 02U Trichloroethene 5 0.61J Trichloroethene 5 0.71J Third Annual RA-O Report
1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U 1,1-Dichloroethene 7 02U LHAAP-35B(37)
cis-1,2-Dichloroethene | 70 | 02U cis-1,2-Dichloroethene | 70 | 02U cis-1,2-Dichioroethene | 70 | 0.2U cis-1,2-Dichloroethene | 70 | 02U cis-1,2-Dichloroethene | 70 | 02U O R ke g O ANT
Vinyl chloride 2 02U Vinyl chloride 2 02U Vinyl chloride 2 02U |,_{Vinyl chloride 2 02U Vinyl chloride 2 02U ’
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Date: 9/2/2020

01004756

Concentration (pg/L)

Concentration (pug/L)

Concentration (ug/L)

35BWwWo04
== PCE o~ Water level (amsl)
70 184
60 . . 183
50 182
® o
40 181
L
30 180
20 4 ® 179
L] »
L
10 \'—N‘,\ 178
0 177
Jul-05 Apr-08 Jan-11 Oct-13 Jun-16 Mar-19
Sample Date
35BWW09
=== TCE o Water level (amsl)
700 183.0
182.5
600 *
182.0
500 » 181.5
L ]
400 181.0
) 180.5
300 180.0
S,
200 ® ¥ 179.5
179.0
100 ® ° o
— 5 1785
0 178.0
Apr-12 Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20 Oct-21
Sample Date
35BWwW14
=g PCE =g TCE o— Water level (amsl)
120 182.5
] 182.0
100 181.5
181.0
80 ° 4
180.5
180.0
60 °
179.5
e
40 X 179.0
;/, = 178.5
. ;a\ 178.0
20 o— b :
e 177.5
0 177.0
Apr-12 Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20 Oct-21

Sample Date

Water level (ft amsl)

Water level (ft amsl)

Water level (ft amsl)

Concentration (pg/L)

Concentration (pug/L)

Concentration (ug/L)

35BWWO05
== TCE o~ Water level (amsl)
16.0 184
14.0 ° — 183
—
12.0 = 182
10.0
Lol 181
*
8.0
A\ 180
6.0
L
o o 179
4.0 . |
L]
2.0 178
0.0 177
Jul-05 Apr-08 Jan-11 Oct-13 Jun-16 Mar-19
Sample Date
35BWwW12
«=@=PCE o Water level (amsl)
18 184.0
L
16 183.0
14
182.0
12 o
10 ’ 181.0
L d
8 " / 180.0
6 ¢« 4 J
179.0
L]
4 . o
L J
5 178.0
0 177.0
Apr-12 Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20 Oct-21
Sample Date
35BWW15
=g PCE === TCE o~ Water level (amsl)
50 182.0
45 - 1815
40 181.0
35 ° P 180.5
30 é 180.0
25 179.5
L ]
20 179.0
L
15 /\_ = y 1785
10 [ g— - 'V"\ d 178.0
5 ‘ 1775
0 177.0
Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20 Oct-21

Sample Date

Water level (ft amsl)

Water level (ft amsl)

Water level (ft amsl)

Cleanup Levels:
Tetrachloroethene = 5 pg/L
Trichloroethene = 5 ug/L

Notes:

1. RA-O = Remedial Action Operations
2. PCE = Tetrachloroethene

3. TCE = Trichloroethene

4. ug/L = micrograms per liter

5. ft = feet

6. amsl = above mean sea level

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

bl ag -4

Figure 2-7a

COC Concentrations
Third Annual RA-O Report
LHAAP-35B(37)

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_COC_Concentrations.mxd



01004757

Concentration (ug/L)

Concentration (ug/L)

Date: 9/15/2020

16

35BWW16

=g PCE o Water level (amsl)

14

12

10

Apr-12

/

Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20

Sample Date

35BWW25

==@=TCE o~ Water level (amsl)

181.5
181.0
180.5
180.0
179.5
179.0
178.5
178.0

177.5

177.0
Oct-21

Aug-16

.\'/;;
A\/ '

Mar-17 Sep-17 Apr-18 Oct-18 May-19 Dec-19 Jun-20

Sample Date

179.5

179.0

178.5

178.0

177.5

177.0

176.5
Jan-21

Water level (ft amsl)

Water level (ft amsl)

Concentration (ug/L)

Concentration (ug/L)

35BWW20
e=@= PCE o Water level (amsl)
40 184.0
35 *
183.0
30
P 182.0
25
]
20 181.0
L 4
15 [ 8
v N 180.0
10 °
179.0
5 ¢ o
L
0 178.0
Apr-12 Aug-13 Dec-14 May-16 Sep-17 Feb-19 Jun-20 Oct-21
Sample Date
LHSMW58
e=g=PCE o Water level (amsl)
30 187
L
186
2 185
. 1 184
®
A 183
15 ) 182
L
L 181
10 ‘ 180
o o
179
5 ® —
178
0 177
Jan-93 Jul-98 Jan-04 Jul-09 Dec-14 Jun-20

Sample Date

Water level (ft amsl)

Water level (ft amsl)

Cleanup Levels:
Tetrachloroethene = 5 ug/L
Trichloroethene = 5 ug/L

Notes:

1. RA-O = Remedial Action Operations

2. PCE = Tetrachloroethene

3. TCE = Trichloroethene

4. Groundwater elevations at LHSMW58 were
not available for all sampling events prior to
2013.

U.S. ARMY CORP OF ENGINEERS
TULSADISTRICT
TULSA, OKLAHOMA

I -4

Figure 2-7b

COC Concentrations
Third Annual RA-O Report
LHAAP-35B(37)

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_COC_Concentrations_2.mxd



Date: 7/30/2020

01004758

- 40-D
\ - & Shallow Monitoring Well
38-D
42-B 4 Lower Shallow Monitoring Well
41-B-1
ﬂi‘ Intermediate Monitoring Well
41°B ®  Surface Water Location
- - “ —+— Former Railroad Location
- -
.- - 858 1 L. . Land Use Control Boundary
s’ \ —--- Goose Prairie Creek
401-B .- “ 378 1 32-E
. \ Roads
o 35|3ww25| Py \ Buildings
-” & m 36" \ [] LHAAP-35B(37) Site Boundary
- 1
- [sswwzs]
& 35BWW23 |y
D \
\
\
1 Note:
\ 29°D-1 1. RA-O = Remedial Action Operations
- |\ 29-D Proposed Sampling Location
I T - 32-B \ Proposed Sampling Location
Tl - \ 35BWW07 including MNA Parameters
RS . \ & 2. Monitoring wells 35BWWO03 and 35BWW06 will continue
~. \ to be sampled once every five years to support the Five
———— - 1 Year Reviews. The next sampling event for these wells
will be in 2021.
. 35BWW17 \
N \
[rswiss| 35BWW04 | 35BWwWo2 \
LHSMW58
& ¥ [eewwiz 35BWW13 | P 26-D-1
-
& [3sBWW20 i -
/] . .
- 28-B
"
27-B
\ 25-C
. 26-B o5'Cu
\\
A\ 25-B 26%B-1
\
25-B-1
\. 0 100 200
% 228 - m— Feet
N Lo CXeZ
N pralfe
: i~ 05?//
RO GB U.S. ARMY CORP OF ENGINEERS
T L TULSADISTRICT
~ - TULSA, OKLAHOMA
22-A T LHAAP-50
612-A
Figure 2-8
804-F Year 4 Sampling Locations
215A-2

Third Annual RA-O Report
LHAAP-35B(37)

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Document Path: F:\Projects\Longhorn\LHAAP\Documents\Mxd\LHAAP37\RAO\Year3\LHAAP37_ProposedGWMonitoringLocations.mxd
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___________________________________4 APTIM FEDERAL SERVICES, LLC

Appendix A

Annual Land Use Control Compliance Certification
and Documentation
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01004761

___________________________________4 APTIM FEDERAL SERVICES, LLC

Appendix B

Groundwater Sampling Forms

(Note: The sample collection logs (SCLs) for the November 2019 sampling event have
been revised to correct the screen interval and units. The values written on the forms were
taken from the database prior to updating. The database was updated in January 2020
using well installation forms. Where required, the SCLs for November 2019 have been
corrected by crossing out and entering the correct information. In May 2020, the updated
screen intervals were used and are correct.)



2

APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

Location ID: 35BWW01

sampler(s): SeattBatsm &l

Tof 2

01004762

FIELD CONDITIONS

Cl OUDL!

SAMPLING INFORMATION

Sample No: 35BWW01-1911 2)

Sampling Method:

Appearance of Sample

DATE/TIME: 11|21 lrj (138

Sample Purpose: REG

Assoc. QC Samples

Pump Inlet Depth: 1 L ¢ 2«1

Sample Matrix: GW

Decontamination Procedures

Chain of Custody

CcoC
Notes

Lab

Analyses

Container

Preserv

ALSHT

VOCs in Water by 8260B 3 x40 mL Glass

HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): YU

Depth to Water - Initial (DTWi) (ft) __\ 4 '35

Depth to Well Bottom (fy _2-] « O

Screen Interval (ft): tht =2\ Y

Purging Method/Equipment; l b f)@ﬂ /B I—AD)Q(Z— p" e

Purge Start Date/Time: _\ ]2 !l? \ l‘-"_\;

Discharge Tube Length: ﬂfq—

Purge End Date/Time: ”[2']‘6 s

11.11-21.11 ft BTOC

L George 05/18/2020

Approxim%te depth of pump inlet*(ft): 16 .7,!

Ferrous Iron (Required Y or@

mg/L

Discharge Tube Diameter:

Pump Start Time:

}

Il \mmersible Layer: Y/ ®

LS

22N> Depht TO wATU - (4 3

PID Reading: _ A


Lisa.George
Line


01004763

} Sample Collection Log zof 2
APTIM
Location ID: 35BWW01 Sample No: 35BWW01-19112)
RD:;Z;I’L ;L"‘agi‘r"; P;;?: FT,S:';'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabi!izalti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
Wl | 11so | oo | & [1443 |0 oRs| 2[.20]6.12.|S0.3 | 248 |I.(8
wse | 0o | 1.0 | [448|6.082 2{.60| SST0[UT (| 349 ||. 40
1200 | 100 | I.§ | 452|0.074]| 2. S8| S ¥#[29.3 | 3L¥ [].35T
o5 | 100 | 2.0 | [4.55]0.009 | 2LSC|S¥3(238.7 | 369 [1.33
20| (oo | 2.8 | |487|0.004]| 21.53|$42(38.2| 372 |) 3|
N/ | 125] (00 | 3.0 [14.59]6.074[20.51 [$4)(37.7]| 371 [[.29
Logged by: Date:
Date:

QC'd by:




01004764

. 1of 2
Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 35BWW04
Project No: 501032 Sampler(s): af
FIELD CONDITIONS ©OvelCAsT
Sample No: ! DATE/TIME: Pump Inlet Depth:
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT  Carbon Dioxide in Water by 3 x 40 mL Glass Cool 4C
RSK175
ALSHT  Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT TOC in Water by SM5310C 2 x 40 mL Amber H2804
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2
Measuring Point : Top of Casing Purging Method/Equipment: [m,._.ﬁow[BlﬁbM(l PUMP
Casing ID (in.) i Purge Start Date/Time: m,'&l’l{ Oqo S
Depth to Water - Initial (DTWi) (ft) 22. q Purge End Date/Time: _ 1| ’ZI’H M%f
Depth to Well Bottom (ft) 30 Discharge Tube Length: PID Reading:
ft BTOC
Screen Interval (ft): 27-‘9;' 32'95 Discharge Tube Diameter: Immersible Layer: Y /@
L George 04/21/2020
Approximate depth of pump inlet*(ft): Z7 (85 Pump Start Time: Q) 0' 08

Ferrous Iron (Require  or N)77® ' ’ (0 mg/L

ZND Dapth TO wWATR- 22.95



01004765

Samp e Collection Log 20f 2

Location ID: 35BWW04 Sample No: 35BWW04-19112|

Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO

(ml/min) (L) (ft) (mS/cm) (°C) (NTU) {(mV) {(mg/L)

Purge Drawdow +0.1 o +10%

Stabl!lza'tl n limit 0.3 +10% units No criteria or0.2

on Criteria ft mg/L

PGin loo  .¢ 22.02 ook /RY3 R 4T3 351 0.92

I O9:< o 1.0 23.08 0.2%4 1407 575 43,1 304 oW
©%20 o LS D212 234 19,1V SR Yo 248 o.e4

©72< 100 2.0 22050228 4.5 =81 $0.1 2647 o.03

0930 loe 2.5 23,17 ©.23R 14.183 58L 4.7 29L ©.03
o093k 100 3.2 2304018 (9213 S8 364 240 o.03

Logged by: Date

QC'd by: Date:



01004766

} Sample Collection Log .
APTIM
Project Name: Longhorn AAP Location ID: 35BWW04 :
Project No: 501032 Sampler(s): B 4
FIELD CONDITIONS vl CasT

SAMPLING INFORMATION

Sample No: 35BWW04-19112.-FD DATE/TIME: _ngZfi ofs? Pump Inlet Depth: 2.7 §.8

Sampling Method: Sample Purpose: FD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT | Carbon Dioxide in Water by | 3 x 40 mL Glass Cool 4C
RSK175
ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: lmﬁﬂ( BA’bbiﬂ— PJ“\O
l‘ gro—
Casing ID (in.): f Purge Start Date/Time: | ”?.l /'4 090

Depth to Water - Initial (DTWi) (ft) 22.95  Purge End Date/Time: u"z, j:q 04938

Depth to Well Bottom (fy _ 3 3+ 3 © Discharge Tube Length: _ Al PID Reading: _AJA
Screen Interval (ft): 22.95-32. &S f B’Egcgarge Tube Diameter: __!‘Z?'_" Immersible Layer: Y f@
%pgg'?ir ?eod%/p%hlc/)fzggrr?p inlet*(ft): 217.85 Pump Start Time: 04aps

Ferrous Iron (Required @or N) Q.l (1 mg/L

24D Dighth TO WATEL - 2245



: 20f 2
Sample Co lection Log °
Location ID: 35BWW04 Sample No: 35BWW04-1 911£-FD
Date of Time of Purge Total -
Reading Reading Rate Purge DTW Cond Temp. pH Turbidity ORP
(mi/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV)
Purge Drawdow +0.1
Stabilizati n limit 0.3 +10% units No criteria
on Criteria ft

n ha odio lbo .S 23.0% &.22L IR.Y3 528 47.3 352
oq1S 160 1.0 23.08 6.23%4 Wb.07 575 431 304
0420 (oo LT 2212 6.23¢ 14.1] <% Ul.o 248
8425 100 2.0 23.8 0.238 445 S\%1 Uo7 247
843 100 2,5 2317 238 19.18 S5¢L 40.2 240
WV pg3c (00 3o 239 o.238 14.23 5.82 24.9 244

Logged by: Date:

QC'd by: Date:

01004767

DO

(mg/L)
+10%

or0.2
mg/L

0.42
0.2Y
.04
5,02
6.02

0.63



01004768

} Sample Collection Log tof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW05 :
Project No: 501032 Sampler(s): Seott Buesinbe@

FIELD CONDITIONS CleA

SAMPLING INFORMATION

Sample No: 35BWW05-191172S DATE/TIME: I]'?I l{ﬂ 1257 Pump Inlet Depth: 33. (00

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody coC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: lnu'pl()w/BLA’D‘bQQ Pc) o\F

Casing ID (in.): &' Purge Start Date/Time: 11]_15" EPLSY

Depth to Water - Initial (DTWi) (ft) 23.0 Purge End Date/Time: ([_’ 281:‘_7 335

Depth to Well Bottom (f) 2. (08 Discharge Tube Length: __ A PiD Reading: _ AR

Screen Interval (ft): -)—g- 0O - ?’8 [9 0 f ngrgarge Tube Diameter: _LL"L’ Immersible Layer: Y /@
&8%%%%%%%?%% inetity: 2 2-bO Pump Start Time: |308%

Ferrous Iron (Required Y or (1) mg/L

28D \.qu*\k O wATe — 23.060



Date of
Reading

A4

Logged by:
QC'd by:

Sample Co ection Log 2ot 2
Location ID: 35BWW05 Sample No: 35BWW05-1911
;L'ggiz; P rge ;3:;'9 DTW Cond  Temp pH Turbidity ORP
(ml/min) (L) ()  (mSlem)  (°C) (NTU) (mV)
Purge Drawdow +0.1 .
Stabilizati n limit 0.3 +10% : No criteria
on Criteria ft units
130 Ipo S 367 0.Ww2 2126 bl 367 Isd
12\ < 100 .o 23.72 0.8 20.7 ¢! 329 |5
1320 (no 1. 2370 6)<2 70.70 S20 200L 1T
132 100 D2 2874 6257 20.LYF S22 306 1S/
(320 |00 2.5 2881 o251 Ww.bo SHE 30S (Sp
(335 (00 330 B.32a.2S1 20SL §4 304 (SO

Date:

Date

01004769

DO

(mgiL)
+10%

or0.2
mg/L

l.00
0.22
D.0¢
0.04
603
603



01004770

} Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW07 i
Project No: 501032 Sampler(s): E SCO—H_BC'EQNM(L
FIELD CONDITIONS Cleaz | tool
I

SAMPLING INFORMATION

Sample No: 35BWW07-19112.S DATE/TIME: llki’&f N Pump Inlet Depth: 2. (s, SO

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: l mgflo Idl Blﬂ’bbﬁﬁr PU w>
CasingiD (in) &'\ Purge Start Date/Time: | l! ?,S’/(? LAY
Depth to Water - nitial (0TWi) () 2.5 147 Purge End Date/Time: :{/z_t: «q ©83¢

Depth to Well Bottom (ft) 5 \¢ gO Discharge Tube Length: (MA: PID Reading: ﬂ
ft BTOC : ﬁ!
Screen Interval (ft): ‘2-0*(?7 C 30 . (07 Discharge Tube Diameter: I Immersible Layer: Y’@

gtpg}rg)gr% ?e%%{)%hlc/)fz y:(>)u2r19p inlet*(ft): ?—(0 So Pump Start Time: ) Ko S

Ferrous Iron (Required Y orf@ mg/L

ZIND Do HPTO wAT- 2547



Date of
Reading

N/

Logged by:
QC'd by:

Time of
Reading

Purge
Stabilizati
on Criteria

o¥to
o8S
1Y-% 7o)
AN
0¥3%0
083%s

Samp e Col ection Log 2ol 2

Location ID: 35BWW07 Sample No: 35BWW07-1911

Purge
Rate

(ml/min)

lpo
(o9
100
100
(00
(00

Total -
Purge DTW Cond. Temp pH Turbidity ORP
(L) (ft) (mS/cm) (°C) (NTU) (mV)
Drawdow
nlimit0.3  +10% Y01 Nocriteria
ft

S 2b.0oS0.L17T IS0 S Lo 14> 2
1o 2bitl Q.30 VWb3¢ <¢40 (4.2

1S 2L.5 0.6% Ib.62 6.0 9.2 £33
Z0o 218 0.b37 b-L& boob 8.¥ S2
26 20 027 7S Lo7?7 8.0 ST
2.0 2b220.L37 L& L8 7L SO

Date

Date:

01004771

DO

(mg/L)
+10%

or0.2
mg/L

.03

O]
0.l

0.0

0.lD



01004772

H 10of 2
) Sample Collection Log °
L 9
APTIM
Project Name: Longhorn AAP Location ID: 35BWW08
i
Project No: 501032 Sampler(s): gw‘ﬂ"%&.’: s Wbl
FIELD CONDITIONS Clovwy
!
SAMPLING INFORMATION
Sample No: 35BWW08-1911_2] patermme: (/246 04ss Pump Inlet Depth: _2-72
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody coOC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT | Carbon Dioxide in Water by | 3 x 40 mL Glass Cool 4C
RSK175
ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LMI‘F/W .’BZADMPO Wp
Casing ID (in.); 2L Purge Start Date/Time: \ \\"Z\I g JpoS

Depth to Water - Initial 0TWi) (1) 2 -7 Purge End DaterTime: _[{/21 l G [035

Depth to Well Bottom () 3.7 2 Discharge Tube Length: AJfi—  PID Reading: _ Al
screen Interval () 2. 72= 2 ¢ -_/Lft BTODiCscharge Tube Diameter: LM Immersible Layer: Y /D
A%pgggrfngase%{)%hléfz ;())uzn?p inlet(ft), 2812 Pump Start Time: ’ (O0Y%

Ferrous Iron (Required @Jr N) _ (O ' 3'z/mg/L

20D “Digttt TO wATER- 24,75



Date of
Reading

w14

\

Logged by:

QC'd by:

Time of
Reading

Purge
Stabilizati
on Criteria

Intb
lo(x
ID2o
[0S
(030
103%

01004773

Sample Col ection Log 20f 2

Location ID: 35BWW08 Sample No: 35BWW08-1911
Total

Purge
Rate

(ml/min)

100
(vo

(0O

100
(00

\O0

Purge

(L)

!
/
2
2
2

<
0
Y
O
&
.0

DTW Cond Temp. pH Turbidity ORP DO

(ft) {(mS/cm) (°C) (NTU) (mV) (mg/L)
Drawdow +0.1 +10%
n limit 0.3 +10% units No criteria or(.2
ft mg/L

21.82 0370 2043 S aY (w3 293 2.03
2487 0.3\ 0.8 b.59 S1.s 2T .77
A.48) 6.2 20.83 (R) US,7 270 |bLL
2043 034 76.87 L82 451 264 | (Y
2d.65 o034 20.9] ,.83 W, & 2b4 .42
2447 03w 20,05 (¢ W1 248 1L

Date:

Date



01004774

) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW09
1]
Project No: 501032 Sampler(s): S&;—H' &ESW GQQ.
FIELD CONDITIONS Clovn gy
T

SAMPLING INFORMATION

Sample No: 35BWW09-1911Z\» DATE/TIME: \\ILLI[Q 0qos Pump Inlet Depth:jL'lE

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION
Measuring Point ;: Top of Casing Purging Method/Equipment: l.aw t Zm)l:Blﬁ\D)Qil PU“?
Casing ID (in.): & \ Purge Start Date/Time: \ \\2-‘9 .hq OQ I;
Depth to Water - Initial (DTWi) (f) 2.5 83 Purge End Date/Time: jj\[},j,!;ﬁ ogNS
Depth to Well Bottom (ft) : '2 l P l.o Discharge Tube Length: N ﬂ— PID Reading: MH'

27.01-37.01 ft BTOC :

Screen Interval (ft): M‘ Discharge Tube Diameter: ( ‘f l Immersible Layer: Yl‘@
Alﬁp(r}os% g Qgp{tk%{‘%grzn% inlet*(ft): 3\ 47(0 Pump Start Time: Dq '5/

Ferrous Iron (Required Y or () mg/L

2~7>®a@ﬁ4’c O wirtal-~ 25 83


Lisa.George
Line


01004775

)\.ﬁ Sample Collection Log Zof 2
APTIM
Location ID: 35BWW09 Sample No: 3SBWW09-1911_%
g:;fﬁ‘r’]; ;2‘;3;‘; P;;?: gﬁ:g'e DTW | Cond. | Temp. | pH [Turbidity| ORP | DO
(ml/min) (L) (ft) {mS/cm) (°C) (NTU) (mV) (mg/L)
Pur_g.e ' Dr.avydow +0.1 o +10%
Stabll_lza'tl n limit 0.3 +10% -Jnits No criteria or0.2
on Criteria ft mg/L
Wewls (o420 | too | S 2540 [p weL]|r0.0b| 24| (8.3 | 207 |I.08
042y | (po | \/0 [2565|p.ddo 108 [T.18 [15.2 | 14D [0.80
430 | (bo | \,S [25.4%]0.437]| 14.86 | ¥b[14Y.0 | [43 |0.71
%3¢ | (vo | 20 [2L0o.437| 19851685 |13.7 | (Y [6.70
oqyo | (oo | 2.5 |2bo2jo Y27 \9.84 | b.8Y¢| 13.2| (95 |0.b9
N~ [oqds| 0o | 3.0 [2b03|0437 [ 16.84]6L.8¢]12.8 | 1G5 [0.09
Logged by: Date:
Date:

QC'd by:




01004776

) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW10
\
Project No: 501032 Sampler(s): ngald
FIELD CONDITIONS Covdy
i

SAMPLING INFORMATION

Sample No: 35B ~1911 DATE/TIME: HJ&IW Pump Inlet Depth: 2 8.bz

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment; Lﬂ(g'{}ﬂw ,Blﬁbbm P\)“F

Casing ID (in.): pX{ Purge Start Date/Time: []IZﬂfi 0705

Depth to Water - Initial (DTWi) (%) 245 Purge End Date/Time: l” Z‘A’f ©13S
Depth to Well Bottom (ft) 'g k "7,3 Discharge Tube Length: _NA' PID Reading: Nﬂ

ft BTOC / {
Screen Interval (ft): 2. - 3(9‘00 Discharge Tube Diameter: 4 Immersible Layer: Y/ @

A%p%i?rﬁ % (d)élp/t%lo/fzp%rzn% intetrrt): 28 o2 Pump Start Time: PN

Ferrous Iron (Required Y or@ mg/L

2N et TO WhTR - 24, 4



Date of Time of
Reading Reading

Purge
Stabilizati
on Criteria

wa2avha  ano
( ONC

o770

SN Ay

VY

N/ ©73S

Logged by:
QC'd by:

Location ID: 35BWW10

Purge
Rate

(ml/min)

1eo
0D
100
100
0O
{00

Samp e Collect on Log

Total

Purge DTW  Cond. Temp. pH
(L) (f)  (mSicm)  (°C)
Drawdow
rav +0.1
n |ImfII 0.3 +10% units

S ET2 a2c Do.So S.4al
.o 2£.5% 0.2kl 20.2C (.S
.S W.L2 .25 200t LIS
2.0 24,68 6.2¢8 024 .Th
2.5 24b7 058 WY .77
2.0 Lh4 0288 2024 (.73

Sample No: 35BWW10-1911

Turbidity

(NTU)

No criteria

Lo
17%
| €5
IS
(S¥
I3

Date:

Date:

20of 2

ORP

(mV)

241
2S5¥
2\Jo
234
238
237

01004777

DO

(mglL)
+10%

or0.2
mg/L

.87
2.6
x.$7
.53
253
2.5



01004778

A:_ Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW11 ‘
Project No: 501032 Sampler(s): gt.o #Piﬁ)fﬂam
FIELD CONDITIONS Clovdy

SAMPLING INFORMATION

Sample No: 35BWW11-1911.2| paTEmIME: 2} (224 Pump Inet Depth: _32./b

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody CcOC Lab Analyses Container Preserv
Notes

ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: &J{@/BLRM P)n?
Casing ID (in.): y U Purge Start Date/Time: || !7_,] .'fﬁ | 230

Depth to Water - Initial (DTWi) (ft) 2,3. 2? Purge End Date/Time: I “L[ Jlﬁ & (200

Depth to Well Bottom (ft) Discharge Tube Length: Nﬂ' PID Reading: dl ﬂ:

27.41-37.41 ft BTOC
Screen Interval (ft): 24 %' ' f Discharge Tube Diameter: __f/¢{  Immersible Layer: Y /T

L George 05/18/2020
Approxmgate depth of pump inlet*(ft): 3 ?_ ' (0 Pump Start Time: {ZBD

Ferrous Iron (Required Y or® mg/L

203 Dep H 10 whtel - SR

23.28


Lisa.George
Line


Date of Time of
Reading Reading

Purge
Stabilizati
on Criteria

g (23
12490

s

1250

(1S<

N/ \300

Logged by:
QC'd by:

Location ID: 35BWW11
Purge

Rate

(ml/min)

loo
oo
\p©
oo
100
0o

Samp e Co ection Log

Total
Purge

(L)

&
| ©
,ls
.0
2.5
.0

DTW Cond. Temp. pH
(ft) (mS/cm) (°C)

Drawdow
L o +0.1
n |Imf|: 0.3 +10% units

3.2 0.3 2.0 §S§1
234 0320 2Llllo §$.49¢C
2345 6321 21.09 (.0
23.47 0326 21,07 G.olb
2344 03232, .05 .ol
23.50 0.326 2/.05 (.o

01004779

20of 2

Sample No: 35BWW11-1911

Turbidity ORP DO

(NTU) (mV)  (mg/L)

+10%
No criteria or0.2

mg/L
2.3 178 .ol
7.4 122 p.30
7.0 18 0.0l
b.S \177 6.0b
s 117 6.05

.7 [l 0ws

Date:

Date:



01004780

} Sample Collection Log oL e
APTIM
Project Name: Longhorn AAP Location ID: 35BWW12
Project No: 501032 Sampler(s): o 44 (NCe
FIELD CONDITIONS Clean

SAMPLING INFORMATION

Sample No: 35BWW12-1911 25 DATE/TIME: ll';[llj nsy Pump Inlet Depth: 30 24

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT | Carbon Dioxide in Water by | 3 x 40 mL Glass Cool 4C
RSK175
ALSHT | Dissolved Gases in Water 3 x 40 mL Glass HCL<pH2
by RSK175
ALSHT [ TOC in Water by SM5310C| 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: l nw’ﬁ[bw} Blﬁb) %ﬂ, pd AP
Casing ID (in.): 210 Purge Start Date/Time: 1| 125" /l 4 12208

Depth to Water - Initial (DTWi) (ft) 2| 7Y Purge End Date/Time: 11/2,5' /t{ 1235

Depth to Well Bottom (ft) 3 1 @ S Discharge Tube Length: _M: PID Reading: qu\
Screen Interval (ft): 21-01 5 - 37- QS— ft BT(I%ic's:charge Tube Diameter: _m Immersible Layer: Y /@
I/ip%}rggir aeteotjle/pﬁl} {)%%nqp infet*(ft): 30.24 Pump Start Time: (208

Ferrous Iron (Requiredor Ny _ O , !a lo  mglt

2MD j)q‘oﬁ't*l'\ﬂ) whre -2l 1Y



01004781
Samp e Col ection Log zof 2

Location ID: 35BWW12 Sample No: 35BWW12-1911
Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
{ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +0.1 +10%

Stabilizati n limit 0.3 +10% it No criteria or0.2

on Criteria ft units mg/L

12272 Ino S 21,80 0302 19.47 bSd 2220 204 1.63
l (LS oo lo 2L.3< w0 b2t (7S 1S2 o023

lLee 100 .S 287 0277 20w b.19 1o 134 p.ot
1225 100 20 292 016 2015 LI8 1S9 138 nol
%0 100 2.5 2145 0275 20.18 L8 1S4 (37 o3
V 1235 1w o 24670235 208 6.7 1858 13D a0z

Logged by: Date:

QC'd by: Date:



01004782

H 1of 2
Samp e Collection Log °
APTIM
Project Name: Longhorn AAP Location ID:
Project No: 501032 Sampler(s): Ly =
FIELD CONDITIONS
SAMPLING INFORMATION
Sample No: DATE/TIME ‘/’ Pump Inlet Depth:
Sampling Method: Sample Purpose: MS Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT  Carbon Dioxide in Water by 3 x 40 mL Glass Cool 4C
RSK175
ALSHT  Dissolved Gases in Water 3 x 40 mL Glass HCL<pH2
by RSK175
ALSHT TOC in Water by SM5310C 2 x 40 mL Amber H2504
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2
WELL AND PURGING INFORMATION
Measuring Point ; Top of Casing Purging Method/Equipment: l(l” HN\J )B[ﬂ)b(l P‘“‘f
(!
Casing ID (in.) 2 Purge Start Date/Time 0

Depth to Water - Initial (DTWi) (ft) Zl N q’ Purge End Date/Time: ll'ZS/IQ 1235

Depth to Well Bottom (ft) 37, le by

Screen Interval (ft): 2 '45" 3 0.3"

L George 04/21/2020
Approximate depth of pump inlet*(ft):

Ferrous Iron (Required@or Ny O, b mg/L

200 Depth T whTwZ - 2).7¢

ft BTOC

Pump Start Time: RY'3Y



01004783

Samp e Collection Log 20f 2

Location ID: 35BWW12 Sample No: 35BWW12-1911 S
Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond. Temp pH Turbidity ORP DO

(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +0.1 o +10%

Stabilizati nlimit0.3  +10% : No criteria or0.2

on Criteria ft units mg/L

\ 1 e oo T 2L%o 032 14.47 L.S¥ 220 284 [.03

[ 20 (e |,0 2185 0277 2ol b:24 7Y icr 0.23

1720 0° 1S .99 0277 2020 buf oo 139 .04

1235l >0 21642 .29 w.4 LJ¥ 159 13¥ el

w3 1o 2.5 20145 o 202 Luax 1S9 137 0.03

V1235 (o 2.0 U4 o275 2048 LT ISX 137 o©.03
Logged by: Date:

QC'd by Date:



01004784

) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW12 :
Project No: 501032 Sampler(s): ¢senGerl
FIELD CONDITIONS CleA2

SAMPLING INFORMATION

Sample No: ; ‘MSD  DATE/TIME: le_\Zfﬁ 154 Pump Inlet Depth: _ 30+ 24

Sampling Method: Sample Purpose: MSD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody CcCOoC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT | Carbon Dioxide in Water by | 3 x40 mL Glass Cool 4C
RSK175
ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LDN'(/Ow/rlﬁbbt{l Ra W
Casing ID (in.): Z‘ : Purge Start Date/Time: I| "2,)—:/!1' /ZOY

Depth to Water - Initial (DTWi) (ft) ?,I | E’l Purge End Date/Time: __{{ 125}4 lz%‘
Depth to Well Bottom (ft) ; Zf ‘05— Discharge Tube Length: ‘! ﬂ: PID Reading: Nﬂ‘

ft BTOC
Screen Interval (ft): __ 2245~ 31/ kS Discharge Tube Diameter; [Zg ' jmmersible Layer: Y I

L George 04/21/2020
Approximagte depth of pump inlet*(ft): 0.2 Pump Start Time: { ?,D Y

Ferrous Iron (Required@or N ‘9 (o _mg/L

2Zab Dt O whATHR - 2),7¢



01004785

) Sample Collection Log 2ot 2
APTIM
Location ID: 35BWW12 Sample No: 35BWW12-191 12!:MSD
RD:;Zi‘r"; ;L“;gi‘r"; P;;?: gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mUmin)| (L) ft) | (msiem)| (°c) (NTU) (mV) | (mgiL)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% = No criteria or0.2
on Criteria ft e mg/L
thespa | 1210 | joo | .S 2150 [6.302] 1.7 [ L.SH 220 | 209 | /.63
(25| 1o° | (.0 |21 85|©:277| 20.2) [ 6.24]| 7S | (52 | 023
1220 too | 5 |29 0.277 2020| L 14| (kO | 134|004
22s5| oo | 2.0 2142 020 | 204G | L.t | 154 | \3p [0.0%
(230 [0O rny ?.'-qs- 0,275 | 20.1%8 Gv(g (S? 137 0103
\J/ ‘z;__r |‘D° \3 : 0 2"47 D-?:’S— 20, IX {Qu'_, l}~8 /37 0'03
Logged by: Date:
QC'd by: Date:




01004786

H 10f 2
2. Sample Collection Log ;
APTIM
Project Name: Longhorn AAP Location ID: 35BWW13
]

Project No: 501032 Sampler(s): inBarl
FIELD CONDITIONS Cl ‘Lﬁ-@(' tooL
SAMPLING INFORMATION

Sample No: 35BWW13-191125 DATE/TIME: nluj:f o¥iz Pump Inlet Depth: 2.9 led

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point ;: Top of Casing Purging Method/Equipment: LO wgd wlglﬁw‘tf)—P() h?
Casing ID (in.): 'ﬂ_“ Purge Start Date/Time: ‘|!?—S:}!? 083‘0

Depth to Water - Initial (DTWi) (ft) l‘(' 3S Purge End Date/Time: lllzs’, }li 090

Depth to Well Bottom (ft) 3’7 ) 7 o Discharge Tube Length: [!ﬂ' PID Reading: Mﬂ

- ft BT : {’!
Screen Interval (ft): 224- ZA. "3[! t‘lr OD(i:scharge Tube Diameter: v Immersible Layer:. Y /@

,B{bgc)ex?nl; t% %gp/)tzhlc{fzp%%n% inlet*(ft): Q :QQ Pump Start Time: ) 8 SO

Ferrous Iron (Required Y or@ mg/L

PANN 5«9‘\’“’ To wATER- 24.35



Samp e Co ection Log

Location ID: 35BWW13 Sample No: 35BWW13-1911
Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond Temp. PH Turbidity
{ml/min) (L) (ft) (mS/cm) (°C) (NTU)
Purge Drawdow +0.1 -
Stabl!lza.tl nlimit 0.3 +10% units No criteria
on Criteria ft
w1 p8SS wo S 243 na4¢ 1SSV b2¥ [T
| 090 100 1o 2444 0.1¥0 .20 10 1 bn
4oy 100 LS 22483 o080 b.44 487 143
090 00 2.0 2a5L 0.7 LSS0 ¢.Kb6 \d4Z

OWS 00 2.5 0179 (b.s7 Y8 142
N e (00 2.0 2%b0o o174 1663 HES 1Y)

Logged by: Date:
QC'd by: Date:

01004787

20f 2

ORP DO

(mV) (mg/L)
+10%

or0.2
mg/L

ol 3,89
280 3.3¢
2494 327
24s 3.20
240 3.20
296 3.%



01004788

} Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW14 ,
Project No: 501032 Sampler(s): Seott B%& NGyl
FIELD CONDITIONS Q,lq,n—n, _/f.oo L

SAMPLING INFORMATION

Sample No: 35BWW14-1911%S" DATE/TIME: t;|1$‘l!1 DA Pump Inlet Depth: 32, ¥6&

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT | Carbon Dioxide in Water by | 3 x 40 mL Glass Cool 4C
RSK175
ALSHT | Dissolved Gases in Water 3 x 40 mL Glass HCL<pH2
by RSK175
ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: lOlA/HNDl B[ﬁbb‘tfl PUWF

Casing ID (in.): yw Purge Start Date/Time: 4| '7,3'//9 ODlBS.

Depth to Water - Initial (DTWi) (f) 2248 & Purge End Date/Time: ke 5'/11 loos

Depth to Well Bottom (ft) 3 7 -2 3 Discharge Tube Length: ﬁ A PID Reading: Hﬂ
26.71-36.71 ft BTOC

Screen Interval (ﬁ)!%ﬁ"_"%_}'_‘z:r Discharge Tube Diameter: M! " Immersible Layer: Y .’@

L Geqrrr%e 05/18/2020 v '

Approxiniate depth of pump inlet*(ft): 32, IHQ Pump Start Time: D C] 3 S

Ferrous Iron (Required@or N} 0.0 2 mg/L

2nD Degtt TO wATUL - 27 ¢


Lisa.George
Line


01004789

Samp e Co ection Log 2ot 2

Location ID: 35BWW14 Sample No: 35BWW14-1911
Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond. Temp pH Turbidity ORP DO
(mi/min) (L) (ft) {mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +0.1 o +10%

Stabilizati n limit 0.3 +10% : No criteria or0.2

on Criteria ft units mg/L

6aNo  too S 2Zlo 03sS 17.0L 523 /2.3 273 9.K3
[ O4S 100 1.0 2R06S 0359 13.35 585 7.3 240 028
6450 0o 1.5 7R 0354 R.77 boS (.9 187 o.05
0a98T (00 2 Y2 032s4 1RKS bwl 6. ¥ 13l ooy
(cop WO .S W2 0354 €42 bo] 5.7 185 p.o4
N feos 100 3.0 2173039 (8.08 6O S I8Y o.es

Logged by: Date

QC'd by: Date:



01004790

)f_ Sample Collection Log (e
APTIM
Project Name: Longhorn AAP Location ID: 35BWW15 :
Project No: 501032 Sampler(s): :S:H'BQ‘EMNGQQ/

FIELD CONDITIONS Clovny
r

SAMPLING INFORMATION

Sample No: 35BWW15-191122 DATE/TIME: ulzl,lrﬁ o8I Pump Infet Depth: 34134

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody cOC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

Measuring Point : Top of Casing Purging Method/Equipment: awﬁwlmﬂ Pdh\o
Casing ID (in.y, __ ‘& Purge Start DaterTime: L1[22)16 08 2%

Depth to Water - Initial (DTWi) (ft) 22 fg Purge End Date/Time: f(/ ?.ZJ'? Sl Any

Depth to Well Bottom (ft) SO' f L Discharge Tube Length: &!‘ PID Reading: _A_hq‘_

19.34-49.34 ft BTOC
Screen Interval (ft): 1q Y ?qf Ev Discharge Tube Diameter: [/yn Immersible Layer: Y @
LG 05/18/2020
corge 05/18/ 3 9:3& Pump Start Time: 0825

Approximate depth of pump inlet*(ft):

WELL AND PURGING INFORMATION

Ferrous Iron (Required Y or @ mg/L

28D DpTH o whATLR - 22,48


Lisa.George
Line


Date of Time of
Reading Reading

Purge
Stabilizati
on Criteria

Wt avao
0X3¢
o8¢0
o8V
og <o

<~ DT

Logged by:
QC'd by:

01004791

Samp e Co lect on Log 2ot 2

Location ID: 35BWW15 Sample No: 35BWW15-1911

Purge
Rate

(ml/min)

loo
(00
(00
{00
100
(0D

Total .
Purge DTW Cond. Temp. pH Turbidity ORP DO
(L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Drawdow +0.1 + 10%
n limit 0.3 +10% units No criteria or0.2
ft mg/L

c BOS H303 1§08 6.4 13 280 0.95
Lo 23.10 0302 1900 L.3% 11¢C L& 0n.4D
1S 2313 ©.204 1900 (R3¢ Qz.0 28/ 0.5
2.0 2315 0.310 [(§.00 (.37 G1.¢C 28/ p.so
.S 2217 o0.310 1£.49 (.37 a8 280 o.So
3.0 343 0310 1£.46 (.37 Go.z 28 0.9

Date

Date:



2

APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

Location ID: 35BWW15
'
Sampler(s): Sfp# B{is N

Tof 2

01004792

FIELD CONDITIONS

Clovdy

SAMPLING INFORMATION

Sample No: 35BWW15-191122FD

Sampling Method:

Appearance of Sample

DATE/TIME: || ]?.3«2!‘? oIS

Sample Purpose: FD

Assoc. QC Samples

Pump Inlet Depth: 3 4 » 39

Sample Matrix: GW

Decontamination Procedures

Chain of Custody

COC
Notes

Lab

Analyses

Container

Preserv

ALSHT

VOCs in Water by 8260B

3 x40 mL Glass

HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 2-“

Depth to Water - Initial (DTWi) () _ 2.2+ 9

Depth to Well Bottom (ff) SO 1 T

RLENY, A i O
Screen Interval (it): . = .

L George 05/18/2020

Approximate depth of pump inlet*(ft):

Ferrous Iron (Required Y or@

Purging Method/Equipment: (6w ""0&) /Btﬁbblm_ Pu AP

Purge Start Date/Time: { \'7'7—,(4_ o¥2y%

3%.29

mg/L

Pump Start Time:

0¥25

280 "D&f‘cH' O wATeR - 22.9¢

Purge End Date/Time: llll?JtQ 08585

Discharge Tube Length: N&
-49.34 ft BTOC

Discharge Tube Diameter:

PID Reading: ﬂ Z&
“9 ¥ Immersible Layer: Y /@


Lisa.George
Line


Date of Time of
Reading Reading

Purge
Stabilizati
on Criteria

" o¥320
{ 0835
o¥Vo

D&us

0&50

\lV o8ss

Logged by:
QC'd by:

Location ID: 35BWW15

Purge
Rate

(ml/min)

6o
100
oo
100
loo
[60

Samp e Co ection Log

Total
Purge

(L)

1.0
l«g-
2.0
PN
3.0

DTW Cond

(ft) (mS/cm)

Drawdow
n limit 0.3 +10%
ft

.08 0303
22.10 ©.302
2313 b.304
23.15 e.3lo
23.17 o230
2218 eo3lo

Temp.
(°C)

19.08
1&.AD
149.00
19.99
1£.499
(3.44

Sample No: 35BWW15-1911

pH

+0.1
units

6"!9
(3%
b 3R
(27
b-37
637

D
Turbidity

(NTU)

No criteria

(R4
s
q2.0
.5
Q0%
G0.2

Date:

Date

01004793

20f 2

ORP DO

(mV)  (mgiL)
+10%

or0.2

mg/L
280 0.4%
222 o bo
28) a.<)
281 &80
2X¥0 0650
280 o.44



01004794

. 10of 2
) Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 353BWW16
[

Project No: 501032 Sampler(s): tpﬁ%f(ﬁ,s NGl
FIELD CONDITIONS pvencnst
SAMPLING INFORMATION

Sample No: 35BWW16-19112.\ DATE/TIME: ti!jy , 14 01 AN Pump Inlet Depth: M

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Purging Method/Equipment: LOw'F;W ’ B(ﬂ}bQ(LPU "\\O

Measuring Point : Top of Casing
Purge Start Date/Time: { (/?.l "ﬁ 0235

CasingID (n): __ 2"
Depth to Water - Initial (DTWi) (ft) 22,65 Purge End Date/Time: _| [ |2 'ﬁ 0803
Depth to Well Bottom (ft) 8 Q 'glﬂ Discharge Tube Length: Z\_J& PID Reading: IQA

ft BTOC
Screen Interval (ft): 2‘ . (!o "‘3 [a,gb Discharge Tube Diameter: ” L Immersible Layer: Y /@

LG 04/21/2020
Apprcigi)rl;l ga depth of pump inlet*(ft): M .0 ! Pump Start Time: 0 73_5/
Ferrous Iron (Required Y or® mg/i.

205 Dt TO WAL= 2265



01004795

Sample Co ection Log 2ol 2

Location ID: 35BWW16 Sample No: 35BWW16-1911

Date of Time of Purge Total -
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
{ml/min}) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% units No criteria or0.2
on Criteria ft mg/L

¢ 2272632% 1%.0o% S L 47 381 | oo
o 22.77 6.22 13.2% 653 |32 372 o0.55

WA EENY, .S 228l 6207 1813 S5 13] o4 0.2%
DISST 100 Y20 2282 0l 122 5] T35 2358 o2¢
0800 oo 2.8 2285 oo, 19.23 SO (249 2p7 024

N 080 (oo 3w 22.860.w006 182% 550 128 2ol a2

N2in bIYo 1o
V' pds oo \.

Logged by: Date
QC'd by: Date:



01004796

: 1of 2
) Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 35BWW17
. !
Project No: 501032 Sampler(s): .Stoi‘” 3&‘:5-!\6’&(
FIELD CONDITIONS OveeisT
SAMPLING INFORMATION
Sample No: 35BWW17-19112 DATE/TIME: ll|7-l| 4 o¥12 Pump Inlet Depth:M
Sampling Method: Sample Purpose: REG Sample Matrix; GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LQM'HOU )Blﬁbbtbﬂ R)"\D
> \l
Casing ID (in.): 2 Purge Start Date/Time: _\\ '?All‘i Og 20

Depth to Water - Initial (DTWi) (ft) 2-| 'gS— Purge End Date/Time: L\ /?- l’lq 085—0
Depth to Well Bottom (ft) i Q 2 E_ Discharge Tube Length: Nﬂ‘ PID Reading: Am-
ft BTOC
Screen Interval (ft): 2—'- "l’"’ 35 94’ Discharge Tube Diameter: fz }' ' Immersible Layer: Y.-’@

I/(p(p}rg%ggaeteocﬁe/pzt% /o%ngirgp inlet*(ft): 7—2.%1 Pump Start Time: Dg 10
Ferrous Iron (Required Y or@) mg/L

2ND b“f?*” YO wieR - 21.8S



01004797

Samp e Col ection Log 20f 2

Location ID: 35BWW17 Sample No: 35BWW17-19112]
Date of Time of Purge Total

Reading Reading Rate Purge DTW Cond. Temp pH Turbidity ORP DO
(ml/min) (L) (ft) {(mS/cm) (°C) (NTU) {mV) (mg/L)

Purge Drawdow +0.1 +10%

Stabilizati n limit 0.3 +10% um:ts No criteria or0.2

on Criteria ft mg/L

Vi 08X oo 21.62 n.obl (7.1S 57/ &ddo Beb (.77

O830 100 | 21.G9 0.65% 17.40 $.23 223 370 .46
0335 100 I 22.03 0.052 (7 6% SIS MY 82 [.3¢C
o3%0 100 2,0 220, 0082 17.649 Su¢ 217 284 | 33
ORYS 100 2.5 22.08 0.052 €04 Si12 2L LY 1.3}
N 6850 wo 3.0 2210 0.oSL 104 ST LIL 3RS 124

“o AN

Logged by: Date
QC'd by: Date:



01004798

H 10f 2
2. Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 35BWW18
1
Project No: 501032 Sampler(s): SCOﬂ'B‘LfSrM cal
FIELD CONDITIONS Clovdy
T
SAMPLING INFORMATION 1200
Sample No: 35BWW18-19112, DATE/TIME: \lll& ll 4 G825 Pump Inlet Depth: 8,06
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION PQQ‘,;{*M,L

Measuring Point : Top of Casing Purging Method/Equipment: M@Mﬂu ”P

Casing ID (in.): 9~“ Purge Start Date/Time: | jl 2 [g'{i | 2.0
Depth to Water - Initial (DTWi) (ft) l@ -QZ Purge End Date/Time: _ | l ‘ P Igl;‘f 12 Bl_O

-~
Depth to Well Bottom (ft) 35 [ '_'l 3 Discharge Tube Length: !n& PID Reading: M '4

ft BTOC , ”‘
Screen Interval (ft): 2.0. ‘5& - 3§ ' HL Discharge Tube Diameter: v Immersible Layer: Y J’@

L George 04/21/2020
Approxim%\te depth of pump inlet*(ft): 28.0% Pump Start Time: | 210
Ferrous Iron (Required Y or ) mg/L

2w Dot TO wim ~ 2697



01004799

Samp e Co lect on Log 2ot 2

Location ID: 35BWW18 Sample No: 35BWW18-1911

Date of Time of Purge Total -
Reading Reading Rate Purge DTW Cond Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% :t No criteria or0.2
on Criteria ft units mg/L

IUS  Ipo .S 2700 0.bo7 0.4z b4d 1SS 2bs 1.33
| % po V.0 20ol OL3V 14.99 L.24 11.9 25| 1.06
122 Ipo  1.€  2Z27nio 6.bH 16.4c LoOX G.¥ 2UR 0.92
2% (b0 2.2 7ZLI3 0bL4YZ 14.62 628 4.2 247 0.9)
1235 oo . 25 0.bd2 1489 IR &1 24, o0.9e
V' 1240 100 30 27170.vz 14.88 (L.28 ¥.3 24, 08%

Logged by: Date:
QC'd by Date:



01004800

2. Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 35BWW19
- \
Project No: 501032 Sampler(s): SCDH'EQ,QQ(NS'L&
FIELD CONDITIONS Cloudy
SAMPLING INFORMATION
Sample No: 35BWW19-1911 2b DATE/TIME: 1) l’-lthi D143 Pump Inlet Depth: M
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LNH£’Q£/BW€Q Pd‘.P
\
Casing ID (in.): S Purge Start Date/Time: ll)ZI[!W 018°

Depth to Water - Initial (OTWi) () 2@ *> € Purge End Date/Time: L[ }thf 0% L0

Depth to Well Bottom (1) S+ 63 Discharge Tube Length:_ N PID Reading: _ M A
Screen Interval () 203\~ 3b. 0 ¥ f BT%igcharge Tube Diameter: _[_M Immersible Layer: Y / )
Ao sorae QA0 ey 28 b8 Pump Start Time: N so

Ferrous Iron (Required Y or@ mg/L

2ND \Dqskvl—TO wWiTUL- 26.50



01004801

Sample Co ect on Log 2ol 2

Location ID: 35BWW19 Sample No: 35BWW19-1911

Date of Time of Purge Total . g
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
{ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% units No criteria or0.2
on Criteria ft mg/L

ahehe o775y Voo S USSR 2.3 2002 b2 162 26Y 1.4s
\ o080 100 (.o 26:bY 2.7 10.6]1 L322 152 =24o [.p2
080S 100 LS 2b.b¥® 270 (4.57 (3L 14l 232 0.8%

o8I0 100 20 b7 270 14.§3 637 (Yo 2372 o0.30

081 wo 25 273 .71 19.44 (.37 (No 23| o0.&S

N/ 08W 100 30 2bW 271 16.46 637 (34 231 ©0.&%

Logged by: Date
QC'd by: Date



01004802

H 10of 2
} Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 35BWW20
VW6
Project No: 501032 Sampler(s): SCO'H-B €49 N0
FIELD CONDITIONS Cloovny
L]
SAMPLING INFORMATION =
0453
Sample No: 35BWW20-19112) DATE/TIME: g]lzﬂlg @& Pump Inlet Depth: Z(, SO
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LM@ lk’.ﬁbqu_ﬁnp

Casing ID (in.): =M Purge Start Date/Time: | t'Zl’_‘hI_i [e00
Depth to Water - Initial (DTWi) (ft) 25" 7S Purge End Date/Time: /’ll?,/[é IDBO
Depth to Well Bottom (ft) %20 qb Discharge Tube Length: dﬂt PID Reading: ”&'

ft BTOC {
Screen Interval (ft): l-l-'w' 32—- Ml ‘LG:S‘D Discharge Tube Diameter: / W‘ Immersible Layer: Y@

L George 04/21/2020
Approximgate depth of pump inlet*(ft): E Pump Start Time: [CO QO

Ferrous Iron (Required Y or& mg/L

21> Pepttt T whTWR -8 25,75



Date of Time of
Reading Reading

Purge
Stabilizati
on Criteria

loos
| lolo
InIS
1D20
(026
N/ (03D

Logged by:
QC'd by:

Purge
Rate

{ml/min)

1Y)
100
{00
HX

01004803

Samp e Co lection Log 2ot 2
Location ID: 35BWW20 Sample No: 35BWW20-1911

;S:ZIe DTW  Cond. Temp. pH Turbidity ORP DO
(L) (f)  (mSlcm)  (°C) (NTU) (mV)  (mg/L)
Dljav_vdow +0.1 o +10%
n limit 0.3 +10% units No criteria or0.2
ft mg/L
S 2583 0.2y /4.67 L 493 266 .20
l.o 25.39 O 29.3) .53 dLS 276 s
.S 25430.338 204 (.48 Y24 280 |.4%
2.0 2547013 WS bt} ¢33 28| .42
2.5 26494 034 2058 641 438 281 .90
3o 2e0ld224 206z 47 437 221 1.88

100

Date:

Date:



01004804

) Sample Collection Log e
APTIM
Project Name: Longhorn AAP Location ID: 3 _BWW23 .
Project No: 501032 Sampler(s): ‘_H'B{fg snbal
FIELD CONDITIONS Clent

SAMPLING INFORMATION

Sample No: 35BWW23-191125 DATE/TIME: \]IzS’Zti gmg Pump Inlet Depth:a‘?—M

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C

(chloride/nitrate/sulfate) in
Water by SW9056

RSK175

ALSHT | Carbon Dioxide in Water by [ 3 x 40 mL Glass Cool 4C

by RSK175

ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2

ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2S04

ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low"ﬁﬂv IBlﬁbBw Panp
Casing ID (in.): H " Purge Start Date/Time: I[{ ZS’;N[' Iv 25

Depth to Water - Initial (DTWi) (ft) 27 i z Purge End Date/Time: lf/ZS/l 9 (o S§

Depth to Well Bottom (ft) 3 3 o (p-g_ Discharge Tube Length: _ AJ ﬂ" PID Reading: L
prl R 33: ( 322.63—32.63 ft BTOC
Screen Interval (ft): Discharge Tube Diameter: MPE u Immersible Layer: Y /@

LG 05/18/2020
Apprggﬁ‘n%(t:e depth of pump inlet*(ft): 28 . "’3

Ferrous Iron (Required@or N) (9 . 0 (o mg/L

Pump Start Time: '. o2L)

ZND ‘_Dqﬁ*\*‘ro Wity -27.77


Lisa.George
Line


01004805

} Sample Collection Log 2ot 2
APTIM
Location ID: 35BWW23 Sample No: 35BWW23-1911 25~
g:;zi‘:]; ;L"a‘ziz; g5 ;3:;'8 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% = No criteria or(.2
on Criteria ft units mg/L
Weslg | 1020 | teo | .S |27.857(0.345 |)4.18 (633 | %3 | 22) |[.bo
93¢ | 0o | 10 [2rQ1[0¥er 18. 75 LS| 3.2 | 22% |[. 944
loYo | oo | 1.§ |27.45]0.403|iR.69 6.1 ] 2.8 | 22> |1.3b
1o¥S | 100 o (27980 yoltl | 61| bog) | 2. ¢ [ 222 [1.3}
oS0 | 100 | 2.S [28.00/0.40%| R.SS| b.(1| 1.9 | 222 [|33
N/ | oss| 100 | 3.0 |28.0000.%0¢ [18.50 [G. M| 1.6 | 222 [1.3]
Logged by: Date:
QC'd by: Date:




01004806

H 10of 2
)4 Sample Collection Log °
h
APTIM
Project Name: Longhorn AAP Location ID: 35BWW24
\

Project No: 501032 Sampler(s): e1y enBarl
FIELD CONDITIONS Clemt
SAMPLING INFORMATION

Sample No: 35BWW24-19112% DATE/TIME: \;I;{t!j 1 (077 Pump Inlet DePth:?—q—'S\D

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assoc. QC Samples Decontamination Procedures

Chain of Custody CcCOC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Purging Method/Equipment: L&wﬁ}ﬂwlslﬁbbw Pﬂ "10

Measuring Point : Top of Casing

Casing ID (in.): % " Purge Start Date/Time: ll{LS’_/l? WS
Depth to Water - Initial (DTWi) (ft) 2 g "7'5 Purge End Date/Time: ”_/Z.r,” Al \! ";_-
Depth to Well Bottom (ft) 3 2‘7 0 Discharge Tube Length: _Nﬂ" PID Reading: A/ﬂ

22.72-32.42 ft BTOC

Screen Interval (ft): 22=0 &= 2= = Discharge Tube Diameter: u YU immersible Layer: Y /D

L George 05/18/2020 ~
Approxim%te depth of pump inlet*(ft): 1q -S5O

Pump Start Time: \ A S

Ferrous Iron (Required Y or@ mg/L

20D Depth Y0 wxel - 28,77


Lisa.George
Line


Sample Col ection Log 2ot 2

Location ID: 35BWW24  Sample No: 35BWW24-1911
Date of Time of Purge Total

01004807

Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
{(ml/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +0.1 o +10%

Stabl!lza.tl n limit 0.3 +10% units No criteria or0.2

on Criteria ft mg/L

W o e & BRe lex 1Yo Lo 7.4 23R |.83
\ W 0o .0 2ren Llo 12.5D beo 133 238 |.70
W3 100 LS DREGC VAo 18se Lo Q1 234 |.5¢

W3S 100 2.0 WAER o 18BNA (oo 8.l 232 1.52

Wdo o 2.5 Moo /o 1882 bod 8.2 232 SO
VoS w00 30 2402 lao €Y4 Goo TS (L3

Logged by: Date
QC'd by: Date:



01004808

1of 2

2. Sample Collection Log

APTIM
Project Name: Longhorn AAP Location ID: 35BWW25

[
Project No: 501032 Sampler(s): S@Hﬁ_ﬁﬂﬁﬂ

FIELD CONDITIONS Clovdy
1

SAMPLING INFORMATION
Sample No: 35BWW25-191122- DATE/TIME: uhgl‘gw Pump Inlet Depth: =/ @4

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point ;: Top of Casing Purging Method/Equipment: hzwﬁWJBbﬂ)bez P()hp

Casing ID (in.): l . Purge Start Date/Time: || 1Z.'J;'j 073S

Depth to Water - Initial OTWi) (f) 2 0¢S 2L Purge End Date/Time: _[| | Z'Z.}rq O¥o%

Depth to Well Bottom (ft) s 2 oSL Discharge Tube Length: MA~ 3 PID Reading: uﬂ-
22.47-32.17 ft BTOC , "

Screen Interval (ﬂ):w Discharge Tube Diameter: ¥ Immersible Layer: Y /@

IA;)CF;}%QF ac}eocllje/pltr%/o%ggrgp inlet*(ft): 170 CIQ Pump Start Time: 07 35'

Ferrous Iron (Required Y or@ mg/L

2np ﬁf@‘ﬂ‘r YO wATLR-26.52


Lisa.George
Line


Date of
Reading

ula2)ia
[

N/

Logged by:
QC'd by

Samp e Col ection Log 2ot 2
Location ID: 35BWW25 Sample No: 35BWW25-1911
;ie':giﬁ‘; P;;f: gﬁ:g'e DTW Cond Temp. pH Turbidity ORP
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV)
Purge Dr_av_vdow +0.1 o
Stabi!iza'ti n limit 0.3 +10% units No criteria
on Criteria ft
bIvo oo T 20.6o O.b21 18.X7 Skl 15. S 0%
0745 100 .o 2.bs 0.b28 R.7¢ £.38 ©.3 3R
0750 oo IS 2L.L.4 6.b30 184 S$.al 1.7  [WX
0IST 1no 2.0 2@z 039 1872 42 (.S 20K
0800 100 25 U 0.639 187 $£43 4 ) AR
080S 100 R0 W V0624 (8.7 SS9t S, 308
Date:
Date:

01004809

DO

(mg/L)
+10%
or0.2
mg/L
.22
0.0
0.80
o.7¢
oM
D.7kb



01004810

2. Sample Collection Log gt
APTIM
Project Name: Longhorn AAP Location ID: 35BWW?25
\

Project No: 501032 Sampler(s): &Q'H’ Et‘?} WCel

FIELD CONDITIONS Clovpy
(

SAMPLING INFORMATION

Sample No: 35BWW25-191122-FD DATE/TIME: ”lzy;‘j 0725 Pump Inlet Depth: M

Sampling Method:

Appearance of Sample

Sample Purpose: FD Sample Matrix: GW

Assoc. QC Samples Decontamination Procedures

COoC
Notes

Chain of Custody

Lab Analyses Container Preserv

3 x40 mL Glass HCL<pH2

ALSHT VOCs in Water by 8260B

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
i\

Casing ID (in.): q

Depth to Water - Initial (DTWi) (ft)

Depth to Well Bottom (ft) 3 2.8 &

S

Purging Method/Equipment: Low {/Ow/Blkbb‘lﬂ— P\J “\o

Purge Start Date/Time: U_’Z'Z-IM 0738
Purge End Date/Time: Il’?.'l/lq 08’03’

PID Reading: NA.

Discharge Tube Length: Nﬂ'

22.47-32.17 ft BTOC ff
Screen Interval (ft): ﬁ?ﬁf‘%‘z—#}- Discharge Tube Diameter: [ i Immersible Layer: Y !@

L George 05/18/2020
Approxim%te depth of pump inlet*(ft): Z 1. blo

Ferrous Iron (Required Y or@)

073¢

Pump Start Time:

mg/L

Zn Dt T whTel-24:S2


Lisa.George
Line


01004811

H 20f 2
) Sample Collection Log
w
APTIM
Location ID: 35BWW25  Sample No: 35BWW25-1911 22FD
Date of | Time of | Purge Total -

Reading |Reading| Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) (mg/L)

Purge Drawdow +0.1 +10%

Stabilizati - - n limit 0.3 +10% Enits No criteria or0.2

on Criteria ft mg/L

wezhg o140 | too | S [26bo [0.627 | 1887 [s4L | (S.S| 3ok [1.22
OMS | oo | 10 |2665 [6.63K | 187588 | £.3 | 30¥ |6.490
0150 | o (S |26.64] 0.b39] (8.7 s.a(]| T2 | 30x |6.Ko
028y 0o | 2.0 [26.F2| 0639 1872|541 (.S | 308 [0.78
3 o¥00 | (o | 2.5 [20.24] 0:634| S ]6a3]| (.1 | 305 |0.77
/1 0305 | 00 | 3.0 || ©.b34] 18.70 544 S.6 | 308 |Odls

Logged by: Date:
QC'd by: Date:




01004812

. 10of 2
Sample Co lection Log °
APTIM
Project Name: Longhorn AAP Location ID: 35BWW26
Project No: 501032 Sampler(s):
FIELD CONDITIONS C
SAMPLING INFORMATION
Sample No: DATE/TIME: Pump Inlet Depth:
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Anions 1 x 250 mL HDPE Cool 4C
(chloride/nitrate/sulfate) in
Water by SW9056
ALSHT Carbon Dioxide in Water by 3 x 40 mL Glass Cool 4C
RSK175
ALSHT  Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175

ALSHT TOC in Water by SM5310C 2 x 40 mL Amber H2S04
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: BlAbth po np

Casing ID (in.): Purge Start Date/Time: \t’l! Il 4 ID.Y}'
Depth to Water - Initial (DTWi) (ft) 2'7 9 z Purge End Date/Time: “/Zl ,l ¢ ”Z;
Depth to Well Bottom (ft) ~ SX ‘ 02-

27.65-37.35 ft BTOC

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y/ @
L George 05/07/2020
Approxim%te depth of pump inlet*(ft): 32. 4\l Pump Start Time: ! 0 ys/

Ferrous Iron (Required@or N) O , 0; mg/L

21D Depttt T whTUL- 27. 071


Lisa.George
Line


Date of
Reading

W24

b

N/

Logged by:

QC'd by:

Time of
Reading

Purge
Stabilizati
on Criteria

| too
Hos
\lho
INIAY
\Wo
1PAY

Location ID: 35BWW26

Total
Purge

Purge
Rate

(ml/min)

o0
{DO

(0O

(00

(0o
{po

L)

.2
.8
2.0
2.5
R.D

01004813

Samp e Co ection Log 2ol 2
Sample No: 35BWW26-1911 2

DTW Cond Temp. pH Turbidity ORP DO

(ft)  (mS/cm)  (°C) (NTU) (mV)  (mglL)
Dljav'vdow \ +0.1 o +10%
n Ilmg 0.3 +10% units No criteria or;glf
2718 0,233 2085 LY 20.) 28R .84
7720 b.2%0 20.70 [.6S 1.3 2L4L o.24
27 0.230 20.70 £§.8a9 £.2 48 0.1¢
2. 0.2%0 €0.71 §88 1S 2449 6.3
27.24 ©230 .72 $.8) 7.0 300 6.4
27.3) 6.2%0 720.7% 5837 .77 381 n.A3

Date

Date:



01004814

- 1of 2
) Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: LHSMW58
|
Project No: 501032 Sampler(s): Sea - Bess iw6as
FIELD CONDITIONS Ql OUDy
!
SAMPLING INFORMATION
Sample No: LHSMW58-1911 21 pATEMME: | (/2 oS Pump Inlet Depth: M
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: wa é/ﬂ(»/dﬁ\bm Q)MP
Casing ID (in.): "f A Purge Start Date/Time: ”h—thﬁ )] q l_?

Depth to Water - Initial (DTWi) (ft) 2% 2T Purge End Date/Time: | l/ Z),/tq D4q ‘LS
L George 06/11/2020 Incorrect readin A
Depth to Well Bottom (ft) w DischargégTube Length: AZ& PID Reading: ﬂz

=24.18-34.18 ft BT f
Screen Interval (ﬂ):—z%fHﬁfb_%L 18 3I%isc%artge Tucb)eCDiameter: /b Immersible Layer: Y/@

LG 05/18/2020 —
Apprc?)grlr%tee de;/nth c(f pump inlet*(ft): 30, IS Pump Start Time: () ‘i LS

Ferrous Iron (Required Y or@) mg/L

22N> Deptt TO WATHL ~ 2 Y. 2L


Lisa.George
Line

Lisa.George
Line


01004815

Samp e Co ect on Log 2of 2

Location ID: LHSMW58 Sample No: LHSMW58-1911

Date of Time of Purge Total -~
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) {mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% units No criteria or0.2
on Criteria ft mg/L

\ ©6lo IDD S W30 O G2 LW .Y ez S.93
[ o042 10 .0 W3 6.3 1475 Lz 7.0 271 S.Yo
420 00 .S 2hén 0.16L 14.70 Lbs L. L 275 S.)6

093¢ o 2.0 A4z 067 14.LL b.bY L. 276 Sd

oqdo Do 2.5 VY 060 14061 o3 SNG4 227 SI3

\ 0Gys 100 3.0 229Us06.167 456 (L.L3 S 28 S

Logged by: Date
QC'd by: Date:



01004816

H 10of 2
) Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: LHSMW58
1
Project No: 501032 Sampler(s): m_ﬂ_
FIELD CONDITIONS C lomp >
I
SAMPLING INFORMATION
Sample No: LHSMW58-191122MS DATE/TIME: | [bjnﬁ O fos Pump Inlet Depth: _ 204 (5~
Sampling Method: Sample Purpose: MS Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody coC Lab Analyses Container Preserv

Notes

ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment:l D ! ,005 ’Blﬂ’bbiﬂ- pd hp
Casing ID (in.): yn Purge Start Date/Time: l”'l'z.liﬁ o9y

Depth to Water - Initial ©TWi) (i) 2. 22~ Purge End Date/Time: ulzz,M oays

Depth to Well Bottom (ft) 20 o | S Discharge Tube Length: nl ﬂ: PID Reading: ﬂﬂ'
~24.18-34.18 ft BTOC

Screen Interval (ft); ﬁ_ff:ifb‘ Discharge Tube Diameter: _{ t ¥ " Immersible Layer: Y /@

kpg'ce)gn%te%%/p%hléfzguzn(?p inlet*(ft): k A5 Pump Start Time: Rars”
Ferrous Iron (Required Y or @ mg/L

AN Dapth TO wATeR- 24.22


Lisa.George
Line


Date of
Reading

1

Logged by:
QC'd by:

Time of
Reading

Purge
Stabilizati
on Criteria

NqGLo
VUYAY
#4430
o435
64940
o044

Location ID: LHSMW58

Purge
Rate

(ml/min)

Y
100
0o
oo
(X
(DO

Sample Col ection Log

Total
Purge

(L)

Ry
[ o
Y
2.0
2‘5‘
2.0

DTW Cond.

(ft) {mS/cm)

Drawdow
n limit 0.3
ft

2¥.30

~>0.30
. Yo
24.42
24. 44
24.Ys”

+10%

n.kY
8.3
1Y
0.l67
o.db7
0.167

Sample No: LHSMW58-1911

Temp. pH
(°C)

+0.1
units

bag
"017) X

4.y
149.7¢
14.70
19.L0
16. bl
149.576

LY
{aalo;
b3

lﬂ -lnS-

MS
Turbidity

(NTU)

No criteria

7.7
2.1

b
L.3
$.9
s s

Date

Date

20f 2

ORP

(mV)

262
271

Ay
276
277
27

01004817

DO

(mglL)
+10%

or0.2
mg/L

.62
Sdo
Sab
S\4
ci3
S



01004818

) Sample Collection Log 1of 2
APTIM
Project Name: Longhorn AAP Location ID: LHSMW58

Sampler(s): Sto'ﬂ— BQQJH‘N be

Project No: 501032

FIELD CONDITIONS Clovody
|

SAMPLING INFORMATION

Sample No: LHSMW58-191122MSD DATE/TIME: lllzz!tﬁ O4pS~  Pumplnlet Depth: S50+ L5

Sampling Method: Sample Purpose: MSD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT VOCs in Water by 8260B 3 x 40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: [mugag)glﬁpbm Ponp
! -
Casing ID (in.): _ !-l ' Purge Start Date/Time: _{ tlu,)tq S TRY

Depth to Water - Initial (DTWi) (ft) 2 22 Purge End Date/Time: _ M IZZ}IQ 0‘(';’5-

Depth to Well Bottom (ft) 30. li Discharge Tube Length: ﬂ ﬂ' PID Reading: Zuﬁ
— ~24.18-34.18 ft BTOC m

Screen Interval (ft): %%H&"é_ Discharge Tube Diameter: _{ ZE Immersible Layer: Y (V)

kpgrgg()ir eteocj%eéztt}é%gggp inlet*(ft): Ol Pump Start Time: 0 QI§-

Ferrous Iron (Required Y or@ mg/L

2D D@LH—TO wiTel - 24.22


Lisa.George
Line


01004819

),_:_ Sample Collection Log zof 2
APTIM
Location ID: LHSMW58 Sample No: LHSMW58-191122-MSD
RD:;‘:H‘I’]L ;ie"‘agiz; N FT,S:ZL DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) {(mg/L)
Pur'ge _ Dljavydow +0.1 o +10%
Stabl!lza_tl n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
Wzyig |6420 | (po | .5 [N30|e.0b¥| (4.2 628 7.7 | 262 [543
°42s | 1o | 1.0 [W30| 663 ] 1425 [ (2| .0 | 27 |S¥o
p930| (o | S [24.Y0| p.ibb| 1§70 bbS] L.b] 275 [S1b
0935] 100 | 2.0 [29.92| 0.0b7| 14.b6] e.bY| .3 | 276 |SIY
oq¥o| (oo | 2.5 2444 067 | (4.6]| b.b3] S G | 277 [513
VW _ loq¥s| (00 | 2.0 [2Y-Ustwo.fbl| 14.50] 6:63| 5| 228 |51
Logged by: Date:
QC'd by: Date:




APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032
