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Restoration Advisory Board | :
m 1*t Quarter 2020 Meeting
Subject: Final Minutes, Quarterly Restoration Advisory Board (RAB) Meeting
Longhorn Army Ammunition Plant (LHAAP)

Location of Meeting: Karnack Community Center, Karnack, Texas
Date of Meeting: January 16, 2020, 6:00 PM Central Standard Time (CST)

Meeting Participants:

Army BRAC: Rose M. Zeiler

USACE: Aaron Williams and Scottie Fiehler

USAEC: Andrew Maly

Bhate: Kim Nemmers, Scott Beesinger, and Sally Smith

APTIM: Bill Foss

USEPA Region 6: Janetta Coats, Bill Rhotenberry, and Kent Becher-USGS Liaison
TCEQ: April Palmie

USFWS: Paul Bruckwicki

RAB: Present: Judy VanDeventer, Deon Hall, John Fortune, Charles Dixon,

Richard LeTourneau, Tom Walker, Nigel R. Shivers, and Sharron McAvoy
Absent: Terry Britt; John Pollard, Jr.

Public: Laura-Ashley Overdyke (Executive Director of the Caddo Lake Institute
[CLI]); George Rice (CLI); Joell Beesinger; Jack Richards, Sr; James Pratt

An agenda for the RAB meeting, a color copy of the Bhate Environmental Associates, Inc. (Bhate)
slide presentation, and handouts (see list at end of meeting minutes) were provided for meeting
attendees.

Welcome and Introduction

Ms. Judy VanDeventer, the RAB Co-Chair, called the meeting to order at 6:00 pm. Ms.
VanDeventer asked new RAB attendees to stand up. Mr. Jack Richards is a first time attendee
and he lives by the lake. Mr. James Pratt said he worked at LHAAP early on in the remediation
process and has been away for a while but he wanted to stop in and see how things are going.
Mr. Scottie Fiehler said that he is with United States Army Corps of Engineers (USACE) and that
he had been to a RAB meeting years ago and is Aaron William’s supervisor. Mr. Andrew Maly
said that he is with the United States Army Environmental Command (USAEC) and has been to
the RAB many times for the USAEC, but was attending this meeting because Ms. Amanda
Sherman, who had been assigned the project for USAEC, was being promoted. Ms. Rose M. Zeiler
introduced Mr. Bill Rhotenberry with the United States Environmental Protection Agency
(USEPA) as the person who is replacing Mr. Rich Mayer, who retired in December 2019. Ms. Sally
Smith, the Bhate Safety Director, then gave out Bhate’s 2019 Safety Excellence award to Mr. Scott
Beesinger, Site Manager for LHAAP.

Ms. Zeiler explained the purpose of the RAB is to promote community awareness and obtain
constructive community review and comments on environmental restoration activities. Ms.
Zeiler stated the importance of informing the community and that there is a website
(www.longhornaap.com) where information is available such as activities and links for the sites.
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Ms. Zeiler explained that the final LHAAP documents are placed into the AR quarterly, but critical
documents will be available on the website by site once finalized for public access going forward.
Ms. Janetta Coats asked if the Army is still sending documents to the information repository at
the Marshall library. Ms. Zeiler confirmed that finalized documents are sent to the library but

that the library only wants compact discs (CDs). Ms. Zeiler asked that she be notified if a Technical
Assistance Grant (TAG) or RAB member needs a copy of a document.

Ms. Zeiler announced that Ms. Carol Fortune had resigned from the RAB and asked that names
of persons interested in joining the RAB be passed along. Ms. VanDeventer said she had spoken
with Mr. Terry Britt and that he still wanted to be on the RAB but that he was having trouble
getting to the meeting due to personal issues.

Ms. Zeiler asked if there were any questions or concerns about the October 2019 RAB meeting
minutes. Mr. John Fortune made a motion to accept the October 2019 meeting minutes. Ms.
Sharron McAvoy seconded the motion.

Defense Environmental Restoration

Overview of Sites

Ms. Kim Nemmers discussed the field work completed since the previous RAB Meeting. Ms.
Nemmers said that the remedial action for the soil excavation at LHAAP-03 was on hold due to
rainfall events and that one side wall required additional excavation and then the site would be
backfilled. Ms. Nemmers explained that remedial action operation (RA-O) sampling was
completed at two sites (LHAAP-58 and LHAAP-18/24) in December and that RA-O sampling is
completed to evaluate remedies that are in place. Ms. Nemmers said that in-situ bioremediation
(ISB) injections were completed at LHAAP-04 and LHAAP-16 and that Mr. Bill Foss would discuss
further on the next slides.

LHAAP-04

Mr. Foss provided an update on the injection at LHAAP-04. Mr. Foss explained that injections
were completed at 25 locations at the site, which started in October and finished in November
2019. Mr. Foss said that a total of 37,100 gallons of emulsified vegetable oil (EVO), nutrients, and
water solution were injected into the locations at LHAAP-04. Mr. Foss said that the injections
were shallow (from 6 to 20 feet below ground surface [bgs]) and some daylighting occurred. Mr.
Foss explained that the injection pressure and flow was lowered, which stopped the daylighting.
Mr. Foss explained that daylighting is when the injectate comes back up to the surface. Mr. Foss
explained that this was often observed around tree roots at LHAAP-04.

Mr. Foss stated that the first round of design effectiveness monitoring was completed. Mr. Foss
explained that this monitoring was to evaluate total organic carbon (TOC) in the aquifer around
the wells in the treatment area (distribution of the injectate). Mr. Foss explained that the first
round of performance monitoring would be completed in February 2020 to evaluate the effect
of the injectate from the contaminants. Mr. Richards asked if the grey buildings shown on the
map were still present. Mr. Foss said that with the exception of the building to the south, which
is the fire station, buildings are not present except for the foundations. Mr. Pratt asked about
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the statement in the slides that says injected solution reached several of the most contaminated
wells during injection, confirming radius of influence. Mr. Foss said that the solution actually rose
up and popped off well caps on a couple of the monitoring wells, which was verification and
required slowing of flow. Mr. Foss said that milky white material was also observed in many of
the wells, which also confirmed distribution. Mr. Nigel Shivers asked if this site is where the

power plant was located. Mr. Foss confirmed that the site is just on the south side of where the
power plant was located.

LHAAP-16

Mr. Foss then discussed LHAAP-16 and explained that this is the site where installation of
monitoring wells took place across the creek, which was completed last summer. Mr. Foss said
that the injections started in September 2019 and were completed a few days before Christmas.
Mr. Foss said that a little over 84,000 gallons of EVO, nutrients, and bio-augmentation culture
(added bacteria) were injected at LHAAP-16. Mr. Foss explained that the injections included bio-
augmentation to help degrade the contaminants in the groundwater. Mr. Foss said that this
material was placed into 78 direct push injection locations as well as 22 injection wells across the
site. Mr. Foss mentioned that a couple of areas had injections with recirculation by pumping to
make sure there was distribution of the injectate. Mr. Foss stated that there were no real issues
with daylighting because the injections were deeper. Mr. Foss said that the bayou was monitored
throughout the injection event. Mr. Foss said that the first round of samples to evaluate design
effectiveness had been completed except for Landfill Biobarrier #2 and that the results were
being evaluated. If necessary, Mr. Foss said another round of sampling would be completed to
evaluate the distribution of the injectate. Mr. Foss said that the first quarterly performance
sampling event to evaluate the effect of the injection on the contamination will be in March 2020.

LHAAP-67

Mr. Foss explained that two new monitoring wells were installed, per the Five Year Review (FYR)
to define the edge of the plume. Mr. Foss said that these two new wells were sampled in the
latest sampling round completed in October 2019 and no contamination was detected. Mr. Foss
concluded that this sampling met the intent of the FYR comment and that the plume was fully
delineated.

Documents in Process

Ms. Nemmers reiterated what Ms. Zeiler had said about the documents being placed into the AR
when final and that critical documents will be placed on the website under the site link. Ms.
Nemmers discussed that the Response Action Completion Report (RACR) was being prepared for
LHAAP-04 to document the injections completed and evaluate the distribution as Mr. Foss had
discussed. Ms. Nemmers explained that the other reports listed are for performance monitoring
(RA-O) over the course of the year for those sites. Also, the quarterly groundwater treatment
plant (GWTP) reports document the field work and activities and that is in process. Ms. Nemmers
explained that the quarterly GWTP reports often include the groundwater data from LHAAP-
18/24 because this is the water that is extracted and treated at the GWTP.

LHAAP-50
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Mr. Foss explained that LHAAP-50 has plumes of perchlorate and trichloroethylene (TCE) and the
remedy in place is monitored natural attenuation (MNA). Mr. Foss stated that the MNA
evaluations indicated that the remedy was not effective, so the Contingency Remedy from the
ROD is being implemented. Mr. Foss said that an Explanation of Significant Difference (ESD) was
then prepared to implement the contingency remedy to kick-start degradation. Ms. Zeiler
explained that the ROD had the contingency remedy of ISB included to ensure there was an
approved remedy if MNA did not work so that a whole new ROD was not required. However, the
ROD did require an ESD be written once the contingency remedy was determined to be needed.
Mr. Foss pointed out the proposed injection locations on Slide 17. Mr. Foss said that the targeted
wells were 50WW12, 50WW13, and 50WW14 as the source for the broader plume. Mr. Foss said

the injectate will be the same as discussed for the other sites using ISB. Mr. Foss explained that
the goal is to knock down levels in that area for MNA to continue on and take over from there.

Look Ahead

Ms. Nemmers then discussed the 3-month look ahead for LHAAP field work. Ms. Nemmers
explained that LHAAP-03 required some additional excavation and then backfilling to be
completed once weather allowed. Ms. Nemmers said that LHAAP-17 had the same issue where
it required backfilling, weather allowing. Ms. Nemmers said that performance monitoring was
required at LHAAP-04 and LHAAP-16, as previously presented by Mr. Foss. RA-O sampling was
required at LHAAP-46 and LHAAP-58, where remedies were already in place. Ms. Nemmers said
that the remedy implementation for LHAAP-50 is planned to be completed prior to the next RAB
meeting.

Ms. Nemmers discussed the document look-ahead. Ms. Nemmers explained that finalization of
documents follows a process whereby the Army review and the Regulators review the
documents, which takes time.

Groundwater Treatment Plant

Ms. Nemmers stated that the outflow presented is a little lower than shown in previous months,
which is primarily due to little water being discharged from the INF Pond. Ms. Nemmers also said
that some lines were repaired at LHAAP-18/24. Ms. Nemmers said that the graph shows
discharge to Harrison Bayou. Ms. Nemmers said that with the storm over the weekend that the
GWTP is still down for remaining repairs. Ms. Nemmers reported no major issues at the GWTP.

Surface Water Sampling

Ms. Nemmers said that a quarterly sample was collected in October 2019 and that there were no
exceedances from that sample. Ms. Nemmers said that the exceedance shown on the chart
provided is from July 2019 and that the sample location was resampled and did not have an
exceedance. Ms. Nemmers directed the public to the handouts for the actual data from these
sampling events. Mr. George Rice asked about the reason for the spike of perchlorate detected
in surface water in the one sample. Ms. Nemmers said that groundwater data near the surface
water was evaluated and that no source for the spike was found. Ms. Nemmers said that the
location where the spike occurred was resampled on July 30, 2019, and while perchlorate was
detected that the detection was well below the screening criteria. Ms. Zeiler said that the Army

January 2020 RAB Minutes LHAAP Page 4 Final



Longhorn Army Ammunition Plant %

Restoration Advisory Board A :
m 1** Quarter 2020 Meeting
asked Bhate to see if there was an extraction well or interceptor trench (ICT) down that could
have resulted in the exceedance and that no reason for the spike was identified. Mr. Rice

confirmed that the location was resampled and Ms. Nemmers pointed out the note at the bottom
of the graph with the details of the resampling.

LHAAP-18/24, LHAAP-29, and LHAAP-47

Mr. Aaron Williams said that he was presenting the three sites currently contracted to HDR, Inc.
(LHAAP-18/24, LHAAP-29, and LHAAP-47) that required a ROD. Mr. Williams said that the final
ROD for LHAAP-18/24 was close because the ROD had been signed by the Army and it was sent
to the Regulators for their signature and concurrence. Mr. Williams said that a notice will be
placed in the paper once it is signed letting the public know that the ROD is in the Marshall Library
as well as on the website. For LHAAP-29, the ROD is signed and available for public review at the
Marshall Library.

Mr. Williams said that the presence of dry wells and aging data at LHAAP-47 required that
additional data be collected prior to finalization of the ROD and that additional investigation had
been completed. Mr. Williams explained that during the additional sampling there was a
detection of TCE of 120,000 micrograms per liter (ug/L) near one of the buildings and stated that
the remedy previously selected would not be effective for TCE at that concentration. Mr.
Williams said that the Army is in the process of defining the area and will then have to go back to
the Feasibility Study to evaluate new remedies that would effectively treat this area. Ms. Zeiler
said that the Army had taken a step back in the process from the ROD phase. Mr. Williams
discussed the field work completed as outlined on the slide. Mr. Williams showed the area of
concern at LHAAP-47 by Building 46A. Mr. Williams explained that clean soil results were
collected to the north but not defined to the south, east, and west for groundwater protection.
Mr. Williams said that the same is true for groundwater which is not fully defined to the north.
Mr. Williams explained that the contamination has to be defined for remedy selection so
additional investigation is going to be completed.

Mr. Williams gave an update on the FYR regarding additional well installations to define plumes
at two sites as well as implement the contingency remedy at LHAAP-50, which Mr. Foss had
previously covered. Mr. Williams pointed out the LHAAP-12 well location, which has been
installed, intended to define the plume. Mr. Williams explained that the Army is awaiting
validated laboratory results from groundwater samples collected in December 2019. Mr.
Williams said that the new well at LHAAP-50 and the two new wells at LHAAP-67 didn’t contain
detectable contaminants of concern. Ms. Zeiler pointed out that the plume for LHAAP-50 is
smaller than originally thought based upon the additional well installed.

RAB Questions

Prior to wrapping up the meeting, Ms. Zeiler welcomed questions. Mr. Fortune asked for
information on injecting EVO. Mr. Foss explained that there is a trailer system that is mobilized
to the site that has a manifold that allows for injection into multiple injection points or wells with
a tank for mixing and a pressure gauge, valve, and flow meter on each line to control flow of the
materials. Mr. Foss explained that the trailer has a generator and variable speed pump. Mr. Foss
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said that there is usually a design flow or pressure that is not to be exceeded. Each injection

point is set up and then the injections start. Ms. Zeiler pointed out that the injections require a
long time to complete.

Mr. Deon Hall asked if there are metals, like mercury, that exceed at the sites. Ms. Zeiler said
there are a few sites that have arsenic but that no sites have mercury. Mr. Foss mentioned the
soil removal of metals at LHAAP-03. Ms. Zeiler pointed out that the LHAAP-03 site had been a
paint shop previously, which is why metals were present. Ms. April Palmie stated that the
effluent from the GWTP is monitored for metals. Ms. Laura-Ashley Overdyke asked if that means
that the water going to the bayou is tested for metals. Ms. Palmie said that certain metals are
present within LHAAP-18/24 but are sporadic. So the effluent is tested to ensure that Texas
Commission on Environmental Quality (TCEQ) limits are met even though the metals present are
not site wide. Mr. Hall asked if arsenic was the main concern to which Ms. Zeiler confirmed and
stated that arsenic is often naturally occurring at levels that exceed screening levels.

Ms. Overdyke asked for confirmation that the bayou is being visually inspected for the white
milky material. Mr. Foss confirmed and then explained that dissolved oxygen (DO) readings are
also collected after a rain event. Mr. Foss explained that the material injected causes DO to
deplete so this allowed further evaluation of the bayou beyond just visual. Ms. Zeiler pointed
out that part of the remedy at LHAAP-16 included a barrier which was very close to the bayou.
Ms. Palmie explained that DO is a good thing to use for field screenings because it can be tested
in the field real time to see if there are any issues. Ms. Overdyke asked if the removal of DO is
required for the bacteria used to reduce the chlorinated compounds. Mr. Foss said that the
injection solutions are low DO for this reason and that the remedial process should reduce the
DO even further. Mr. Foss said that low oxygen in surface water is also a bad thing for the
environment, particularly the fish. Mr. Foss said that all of the DO readings measured during and
after the injections in the bayou were above 5 mg/L.

Mr. Richard LeTourneau confirmed that samples are not tested onsite. Mr. Zeiler said that all
samples requiring laboratory testing are sent offsite.

Next RAB Meeting Schedule and Closing Remarks

Ms. Zeiler then discussed the next meeting with the RAB members. It was decided that the next
RAB Meeting will be held on Wednesday, April 15, 2020, with the meeting starting at 6:00 pm
CDT at the Karnack Community Center.

Adjourn
Mr. Hall made the motion to adjourn and Mr. LeTourneau seconded the motion. The meeting
adjourned at 6:45 pm CDT.

January 2020 Meeting Attachments and Handouts:
e Color Copy of Bhate Presentation Slides
e GWTP - Processed Groundwater Volumes Handout
e Surface Water Sampling Handout
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Abbreviations and Acronyms

Micrograms per liter

Chemical of Concern

Defense Environmental Restoration
Program

Direct Push Technology

Goose Prairie Creek Water Sample
Industrial Groundwater
Groundwater Treatment Plant
Harrison Bayou Water Sample
In-situ bioremediation

Longhorn Army Ammunition Plant

MSC
PCL
PSI
RAB
RA(O)
RAWP
ROD
RRR
TCE
TRRP

Medium-Specific Concentration
Protective Concentration Level
Pre-Screening Investigation
Restoration Advisory Board
Remedial Action Operation
Remedial Action Work Plan
Record of Decision

Risk Reduction Rule
Trichloroethylene

Texas Risk Reduction Program
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Agenda

06:00
06:05

06:15

06:45

06:55

Welcome and Introduction

Open Items {RMZ}

- Purpose of the Restoration Advisory Board (RAB) Meeting

- Ongoing Outreach/Website

- RAB Administrative Issues
o Membership Update
0o Minutes (October 2019 RAB Meeting)

Defense Environmental Restoration Program (DERP) Update {Bhate}

- Documents and Field Work Completed since last RAB
o Remedial Action at LHAAP-04
o Remedial Action at LHAAP-16
o Remedial Action Operation [RA(O)] Sampling at LHAAP- 67

- Three Month Look ahead

- Groundwater Treatment Plant (GWTP) Update

Other DERP Update {RMZ}

- LHAAP-18/24, -29, and -47 Document Status

- LHAAP-47 Additional Pre-Screening Investigation (PSI) Data and
Revised Schedule for the Record of Decision (ROD)

- Five Year Review Update — LHAAP-12, -50, and -67

Next RAB Meeting Schedule and Closing Remarks {RMZ}
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Purpose of the RAB Meeting

Held every 3 months

The mission of the Longhorn Army Ammunition Plant (LHAAP)
RAB is to promote community awareness and obtain
constructive community review and comments on
environmental restoration activities at the former LHAAP
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The Army Wants You to be Informed

The Army is committed to protecting human health and the
environment; key to that commitment is engaging the
community and increasing public participation in environmental
restoration at LHAAP

You are encouraged to:
- Attend RAB Meetings and/or become a member of the RAB

- Visit the Longhorn environmental website at
www.longhornaap.com. The website is regularly updated to
indicate the upcoming field events at each site including
groundwater sampling, monitoring well installations, soil
sampling, or remediation activities.

- Make suggestions for improving communication — the Army
welcomes and appreciates community feedback
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RAB Administrative Issues

Membership Update
Minutes (October 2019 RAB Meeting)
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Completed Field Work Since Last RAB Meeting

Site
LHAAP-03
LHAAP-04
LHAAP-16
LHAAP-58
LHAAP-18/24

Activity

Remedial Action (Soil Excavation)

Remedial Action (In-situ bioremediation [ISB] Injections)
Remedial Action (ISB Injections)

RA(O) Sampling -December 2019

RA(O) Sampling — December 2019
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LHAAP-04 Remedial Action Update
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LHAAP-04 Remedial Action Update

ISB Injections performed in October and November 2019

Injected 37,100 gallons of emulsified vegetable oil, nutrient, and
water solution into 25 direct push injection locations

Injection intervals ranged between 6 and 20 feet below ground
surface

Due to topography of site ditches and shallow injection depths
“daylighting” of injected solution did occur requiring very slow
injection rates

Injected solution reached several of the most contaminated wells
during injection, confirming radius of influence

Performance total organic carbon sampling confirmed carbon
source reached wells within the injection area
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LHAAP-16 Remedial Action Update
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LHAAP-16 Remedial Action Update

ISB Injections performed from September — December 2019

Injected ISB solution into direct push injection locations, newly
installed injection wells, and existing wells in the Bayou
Biobarrier; Landfill Biobarriers 1, 2, & 3; and the mid-plume area

Injected 84,678 gallons of emulsified vegetable oil, nutrients, and
bio-augmentation culture in 78 direct push injection locations
and 22 injection wells

Recirculated extracted groundwater in mid-plume intermediate
zone and Landfill Biobarrier 2 to enhance distribution of
amendments

Minimal “daylighting” of injected solution occurred and
observations and monitoring confirmed no impact to the Bayou
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LHAAP-16 Remedial Action Update

First round of performance sampling has been completed for the
Bayou Biobarrier, Landfill Biobarriers 1 and 3, and the mid-plume
intermediate and shallow injection areas

First round of performance sampling for Landfill Biobarrier 2 will
be completed in January 2020.
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LHAAP-67 RA(O) Sampling

Monitoring performed at 17 wells (15 sampled and 2 gauged for
elevation only) in October 2018 and May 2019

Results reported in the Year 5 RA(O) Report currently in
preparation for submittal to the regulators

Year 5 RA(O) Report recommends proceeding with annual
monitoring beginning in October 2019 in accordance with the
Response Action Completion Report

October 2019 sampling event included the 2 newly installed wells

(67WW17 and 67WW18) as a result of the Five Year Review
Recommendation

Chemicals of Concern (COCs) were not detected in either of the
newly installed wells
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Documents in Process

Site Document

LHAAP-04 Response Action Completion Report
LHAAP-37 Annual RA(O) Report

LHAAP-46 Annual RA(O) Report

LHAAP-67 Annual RA(O) Report

Quarterly Evaluation Report: Third Quarter (July — September

GWTP 2019)
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3 Month Look Ahead - Field Work by Bhate Team

Site Activity

LHAAP-03 Complete excavation backfill

LHAAP-04 Performance monitoring

LHAAP-16 Performance monitoring

LHAAP-17 Complete excavation backfill

LHAAP-46 RA(O) Sampling — February 2020

LHAAP-50 Contingency Remedial Action Implementation
LHAAP-58 RA(O) Sampling — March 2020
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LHAAP-50 Contingency Remedial Action
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3 Month Look Ahead — Documents by Bhate Team

Site

LHAAP-04
LHAAP-37
LHAAP-46
LHAAP-67

Document

Response Action Completion Report to Regulators
RA(O) Report to Regulators

RA(O) Report to Regulators

Finalize RA(O) Report

GWTP, LHAAP-16, Quarterly Evaluation Report: Third Quarter (July —September
and LHAAP-18/24 2019)

Quarterly Evaluation Report: Fourth Quarter (October —
December 2019)

Longhorn Army Ammunition Plant, Karnack, TX | p.18
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Restoration Advisory Board Meeting

Surface Water Sample Results

Surface Water Samples - Perchlorate

Perchlorate Screening Crteria (26 pg/L) - Effective Until 2016 |

20 Perchlorate Screening Criteria - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater
Residential Protective Concentration Level (PCL) 17 micrograms per liter (pug/L)

Perchlorate in pg/L

10

Date
= GPW-1 GPW-3
-HBW-1 ——HBW-7
——IIBW-10 ——GW-Res PCL for Perchlorate

Perchlorate screening criteria effective until 2016

Note: Surface water at HBW-7 had a detection of 27 pg/L from a sample collected on 11 July 2019. Surface water at HBW-7 was resampled 19
days later (30 July 2019) with a detection of 1.2 J pg/L.
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Restoration Advisory Board Meeting

LHAAP-18/24, 29, 47 Status Update

LEGEND
Sites

D Former Longhorn Army Ammunition Plant
Boundary

LHAAP-47

DATA SOURCE: AECOM ESR|

0 Miles 0.65

DISCLAIMER: MAP INFORMATION WAS COMPILED FROM THE
BESTAVAILABLE SOURCES. NO WARRANTY IS MADE FOR ITS
ACCURACY OR COMPLETENESS.
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Restoration Advisory Board Meeting

LHAAP-18/24,29 and 47 Document Status

LHAAP-18/24
- Final ROD signed by Army and submitted to the
Regulators January 9, 2020, for signature and
concurrence.
LHAAP-29
- Final ROD signed September 19, 2019
- The ROD is available for public review at the Marshall
Public Library.
LHAAP-47
- Draft PSI Report Addendum No. 2 in Regulator review

- Results confirm a trichloroethylene (TCE) source area
exists that requires further defining for remedial
action analysis/costing.
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Restoration Advisory Board Meeting

LHAAP-47 Field Work Completed

Work Completed

11 Direct Push Technology (DPT) borings

33 soil samples and 11 groundwater samples from DPT
borings to identify source and extent

Groundwater samples from 3 existing wells for
confirmation of results

Longhorn Army Ammunition Plant, Karnack, TX | p.23
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The coardinates for sample location SW2 were revisited
April 25, 2019 due to imeguiar readings originally recorded,

SURFACE WATER SAMPLE LOCATIONS
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LHAAP-47 Field Work Completed

_47DPT14 _—

9/15/201

—TCE =13 900 UgIL

éDPT-GUQ

£PTA002

‘?PT-DDB

DPT-006

DPT-010

éF}PTAOG 5

Iy LHS-3-14
DPT-001 | 4TWW25R
SUMTOBB 6 i) ssa'lﬁz 712012018
| & % : TCE = 120,000 ug/L
LH{se8-01/" & DPT. 90?‘ ug
/ \ (
4TWW25
DRT-004, C 4/03/2009
‘ ATWW37 /' TCE = 13,300 ug/L
9/11/2010
£Pm°3 TCE=2,964 ug/L DPT-011
[ 9/16/2018 é
( TCS = 151 ug/L
" 46-A
N LEGEND
¢ & 2019 Inter MW groposEd DPT
- oring Locations
0 50 100 (up to 40 ft bgs) LHAAP 47
FEET (P shallow/inter MW — Rgads
® s8B Former Buildings or BUILDING 46-A
v SUMP Concrete Slab
F)? LHAAP-47 Site
Bounda
¥ DRAFT 10/09/2019




LHAAP-47 Field Work Results - Soil

Sample 1D DPT-001 Sumpile 1D DFT-008
Chemical Mame Collection Date 1152019 Chamical Nedie Collection Date 152019
Depth Interval (R - Dwpth Intarval (it
o za | ne | w® o~ a5 | ianse
1.1 Dichlurosthena [ oo | mD | o | [Titwchioresthens 0000613 WO
crs-1.2 Dichiorosthene 0.0738 ND ND 3Trchioropropane | MO |
inceme myikg WD | 001350 | HD | [cis-12 Dichiorosthane mgig
Trichloroathene 118 000162 J ND Acatone 00153J NO
Ving Chisride [0.000885 )| WD HD__| [Tachlorastrens 028 | 0001054
Sample D DPT-002 Sample 10 DPi-10
Chemical Mame | Collection Date bl Chemical Name | _.'7.°_"°°...I.'°_ n “‘:';‘ 11672019
Dapth Intarval {ft | Depth Interval
[ E— ™ 2| s | gen bl pu | nx | 2a
cis-1.2- Dichicrouthens g ND 1.1 Oschioroethens | HD 199 | 293 |
thmhluumene “ 001 | 0003 N ND |0 000474 4]0 000756 4
Sompie 0| OFT.03 R T T
: ] [
Chemical Mame | Collection Date izt 1.2 318 [x]
Depth Interval i |
29-30 3536 3840 ND ND 00298 J
1,1 Dichiorasthens ND_| HD | Sample ID DPT-1
cis-1 2-Dhchioroathane O D _ Chemical Name | Collection Date ME2019 LEGEND
Carban de ND  |0.000553 J Depth Interval (ft y ;
[fcstone | mohg WD | 001154 | bas) 2 | Am | nw @ DPT Boring Locations (up to 40 ft bgs)
ETMlachomv.luro Q00| MO WD | [ ND | 0.0006014] 000188 2019 Upper Inter. MW
Tichloroethane | 158 | ND |ooowey| [Ruanoe | NO NO_| 0.0139J | ¢ ppe '
Vinyl Chignde | [0.000581J] WD HO “"" ?‘4:‘_;;""‘“""’: ] :Tnm 5 20:;*“ - :(1:;?1954 + Inter. MW
1 rans- hhoroethens £
i [Tt o " Tw | o Joowsra) & Shallow MW
emical Hame WD | 000043J | WD
n""“‘;‘:}m' M 2828 | 3031 | 233 | [Fachowsiens 2 Xl 381 308 PT A DPT
1.1-Dichioraethena 000264 | ND WD __| [V Chicade WD | 000103J ] 00103 X @ SB (Soil Boring Shaw, 2010)
| Dhvehlorma 00372 000211 J NO v SUMP
Acetone mgfkg WD WO | oeossdd AT
Tnchiorosthens 837 | 00187 [0.003834 .| DFT 006 -
Vinyd Chionds [0.000633J] ND ND DPT 008 r 2%192!;29-"‘41 '. > .~ Contaminant Level
Sample 10 P 005 0.205 mgikg =R mbas OPE ooe b i - 1 TCE > 0.5 mg/kg GWP-Ind-MSC
Chemical Name  L_Collection Date 2013 S 24 - 25 fi bgs 1.42 mgig =
) Depth Intecval (& | 505 | 278 | 332 5 2208 e N Road
bar) : : : 2627 foar DPT 005 A
1.1 Dichlarosthane [0.00079% [ 0 000622 4| WD : .
D 99 b 1.62 mgfkg Stream
fois .2 Oichioroah mgkg 00347 | 00487 | 000426 | 24- 25 fibgs 9@ i R
Trichlorosthana 162 | 0951 0271 1.8 mg OPT 010 . | Building
Somple 10 OPT006 2728 fbgs ume @\ ~ I LHAAP-47
Chemical Mame Eatlecton Dwe bl SUMPDES @-LHs3-14 2 ¥ r LHAAP Sit
popthimael® | 2021 | zrmn | 3om DPT 007 i L R
[ 15,
cis-1 2 Dichiomathens 0001590 000 | WD h e . 1= 332",:"’!:2 9 '
[Trichlorosthans mokg 00634 | 0131 [ 0.001240 I LH-S88-02 Q,wwwzs ;
[ Sample D DPT.007 : [H-S68.01 ATWWZSR @ ;
Chermical Hame ‘“"“"'“" “‘:"'k il 41 \ DPT 004 1 NOTES: Bokd = Concantration excasds GWP-Ind
| i 18 | 253 8.37 mg/kg All units are in miligrams per kiogram (mg/kg)
L | 2128 | 2330 332 \ 2829 fibgs OPTON '] J = Estimated Valus
1.1-Dichlorosthens 0.00297 | 0.000647 J| 0.00045J \ 3.81 mg/kg I
cin-1. 2 Dichiomathans po8ad 0 0543 00513 | 4Twwar g 2728 i bgs Fl DISCLAIMER: Mgt Scealinn with Caimjied HOim e Bil vailitng Soures.
[ W0 | wo |ooossts) \ ST g i Mo warmarey s made for s nceuracy o ¢
ma'kg 0000955 3] 0 000755 | 0.00046 J \ DPT 003 , - - #
521 1.76 156 158 . St T
Vinyl Chioride 0.00456 | 0.00129J | 0.00103J ) .‘,@_;‘,’{{m i SOIL SAMPLE RESULTS
Samplw 1D | DPT.008 ~ -, TECHNICAL MEMORANDUM: LHAAP-47
Chemical Hame | Cotlection Dato tiloal] Y, INTERIM POST-SCREENING INVESTIGATION
Depth Interval (it | ADDENDUM 2 REPORT
bas) | mar | 2res | 2s30 46-A
1,1-Dichlorosthane 10.000722 J 0.000437 J |0.000802 J ~
1.1-Dichlorosthans 0001034 | 0 000528 J| D.0015) 4\
0082 | 00404 | 00745
WMathylans Chionda mglkg ND | 0001EJ| WD 0 30 &0
Taluens wo_ | mD  |ooooso1d FEET
Trichloroethens 1M | 0497 142
Vingl Clloride [Gp00825d] WD | 00016 }-)?

P S ERARA LMALR BTERIS 41 AT SO0 (WERNERST | WORA M PECGIEARMAR [OCS-DMANTUn AL AR BERA TEHLNALPT_ BUSra ot LA ES WL DuPSA TEA SO AT URER. ERCWLIN -S4 PE 1IT000M



LHAAP-47 Field Work Results - Groundwater

Sample ID Analyte Unit Aquifer/Sample Depth Date
DPT-001  |Trichloroathena (ug/L) | Upper Imermediale/40’ bgs | 11/7/2019
Trichioroathene lug/L)
DPT-002 cis-1,2-Dichloroethene /L) Upper Intermediate/44’ bgs | 11/6/2019
Toluene (ug/L)
DPT.003 | Tnchiorosthene WB/L) | |\ oner Intermediale/40’ bgs | 11/8/2019
Methylene Chloride (ug/L)
Trnchloroethene (pg/L)
DPT-004  |cis-1,2-Dichlorocthene | 24 J (ug/L) | Upper Intermediate/38' bgs | 11/6/2019
Methylene Chloride 240 (ug/L) — o N
Trchioroethene 5,400 (ug/L) o - -
DPT-005  |cis-1,2-Dichloroethena| 93 J (ug/L) | Upper Intermediate/34’ bgs | 11/7/2019 AL - ~ & \ \ o,
Methylene Chioride 844 | ey iy e LEGEND
Trichioroethene 230 | (we/U) 3 000, :st\ N @ DPT Boring Locations (up to 40 ft bgs)
DPT-006 |cis-1.2-Dichioroethena| 42J | (ug/l) | Upper Intermediate/3s’ bgs | 11/6/2019 Y 9 (up gs,
Methylene Chioride 68J | (ug/y) ¥ L @ 2019 Upper Inter. MW
o Trichloroethene 77,000 (ug/L) - o DPT 010 1 & Inter. MW
B L " bgs | 11/6:201 18.000 .
cis-1,2-Dichloroethena | 840J | (ug/L) pper o tat Yy 4 Shallow MW
Trichioroathane 36,000 | (ugL) I In A DPT
DPT-008  |cis-1,2-Dichioroethena | 820 {ug/L) | Upper Intermediate/36' bgs | 11/7/2019 roa @SB (Soil Boring Shaw, 2010)
Methylene Chioride 2100 | (ug/U) 4TWW25 1 ; : ¥ sumpP
Trichioroethena 83 (mefL) I I' ] Contaminant Levels
DPT-009  [¢is-1 2-Dichioroethene 3 (ug/l) | Upper intermediale/d0’ bgs | 11/6/2019 I' =1 ", TCE > 5.0 pg/L TRRP “¥GWing PCL
Acetone 534 lug/L) I d : o _ITCE > 100 pgiL
Trichioroethene 1800 | (ug/L) ‘ e\ S =, TCE > 5,000 pgiL
- S - —_— — | DT 003 . ! - ki
pPT-010 |65 2-D.ch|om§thm 1,300 | We/Y) | ypoer) diate/36" bgs | 11/7/2019 ; Jm""“' L )/. v s [] TCE > 50,000 pgiL
Methylene Chloride | 200J | (ug/L) : 22000 ~ =7, 7 ¢ ] TCE > 100,000 pgiL
Vinyl Chloride 97) | (ug/) X e : —p= Groundwater Flow Directi
=] i e roundwater Flow Direction
Trichioroathene 22,000 lug/L) e e — — — =
DPT-011 - = —————— Upper Intermediale/38 bgs | 11/7/2019 - - ¥
ci5-1,2-Dichloroathena | 1,600 (gL bg " ar ) A . PO - Road
4TWWO9  |1,4-Dioxane 37 (ug/L] |Shallow Intermediate/33 bgs| 11/7/2019 ' Stream
Trichloroeth 130,000 L =i ildii
ATWW2SR-35 oo e We/) | \oper Intarmediateas' bes | 11/8:2019 # Building
cis-1,2-Dichloroathene | 2,100J | (ug/L) LHAAP-4T
Trichloroathene 140,000 | (ug/L) r i
4TWW25R-38 Upper Int diate/38 bgs | 11/82019 2 LHARRGHS
cis-1,2-Dichioroethene | 2,600 (na/L) Nt:gpsfﬁu = Concentration excesds TRRP GWGWing PCL
of
Trichloroethene 180 (ug/L) DISCLAIMER: Mai ortraation ws caimpiked Bom th best availble sources.
No warmandy is made for its ACUTRCY OF COMphsteress.
ATWW3T  |cis-1,2-Dichloroethene 13 (ug/L) Intermediale/B1° bgs 11/82019 GROUNDWATER SAMPLE
Methylens Chloride 614 {pg/L) RESULTS
TECHNICAL MEMORANUM: LHAAP-47
INTERIM POST-SCREENING INVESTIGATION
ADDENDUM 2 REPORT
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Restoration Advisory Board Meeting

Five Year Review Update

The Five Year Review recommended new monitoring wells at
LHAAP-12 (1) and LHAAP-67 (2) to refine the delineation of
the groundwater plumes

The Five Year Review recommended implementation of the
contingency remedy at LHAAP-50

A new well was installed at LHAAP-50 to refine the plume
delineation and support the contingency remedy design

Wells were installed at all three sites in late July and early
August 2019
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Restoration Advisory Board Meeting

LHAAP-12 New Well Location

4 New Installed Well
' / / $ Shallow Monitoring Well
% — ey M Abandoned Well
§ e
g —— Groundwater Contour
> —=--- Stream
= w234 12WW10R = Groundwater Flow Direction
! $ 12ww10w
—— Road
D Site Boundary
VA Landfill Cap Area
—+— Railroad
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Restoration Advisory Board Meeting

Five Year Review New Well Installations

LHAAP-12: A sample from the new well (12WW10R) was
collected in December 2019; laboratory data has not yet been
validated

LHAAP-50: The new well (50WW29) did not contain
detectable COCs in the November 2019 RA(O) sample

LHAAP-67: Both new wells (67WW17 and 67WW18) did not
contain detectable COCs in the October 2019 RA(O) samples

Longhorn Army Ammunition Plant, Karnack, TX | p.30



Restoration Advisory Board Meeting

LHAAP-50 New Well Location

AP-47

EE &
Perctiomate  FCL u Perchicrate PCL 17
coc MCL  Result MCL
11-DCE 7 1% T
12-0CA 5 15 5
eis-1,2.0C8 70 44 s 2.0CE 70
PeE L] a5y PCE ]
TCE 5 170 TCE 5
e 2 05U e 2

1000
Result
T

SOV G DS0G2018
Percriorate PCL17  2W
coc MCL  Result
11-0CE T asu
12.0CA 5 05U
cis.1,2.DCE 70 05U
FCE L] o5y
TcE 5 05U
Ve 2 asu

[EowanZ o50E2018

Percrioraie  PCL AT

Porchiomte PCLIT  2U
o] MEL  Resuit
11-DCE 7 osu
1.2-0CA 5  os5u
os1 2006 O 31
PCE L] 15
Aree 5 a5
s 2 osu
[Eowwissmennie |
Perchiorte PCL 1T 840
coc ML Resul
11-0CE T 14
12-DCA 5 58
cis-12-0CE 7O 2
FCE 5 16
TCE 5 w20
Ve 2 osu

Pecchiomte BCLAT 274
oos Y, Pepia
1.1.0CE 708U
1.2.004 s 0su
cis-1,2-DCE 0 4
&= 5 05U
Toe s s
e 2 05y
|E=vowaE osmarais
Perchionate PCL17 140
coc MCL  Result
1.1.0cE T osu
12008 5 16
te-12DCE 70 15
PCE 5 0sU
TcE 5 1w
o 2 osU

LHAAP-50

[S0VWIVE 2 DAR0S2018

Resull
osu
osu
osu
os5u
osu
os5u

=
o
%
Moo

zU Percriorale PCL 17
Resun oo Mol
asu 11-0CE T

12 12-004 5

a8 cis-12.0CE 7O
asu FCE 5

33 w3 5
LELY e H

Resul
95U
osu
osu
os5u
osu
os5u

SOV B 050772018
 APechicame PCL1T 2U
# ece MCL  Result
/.' 11-DCE 7 osu
k3 2.0cA 5 0su
7 cis-$:DCE 700 05U
FCE 5 a3y
TcE s oSy
v 2 asu
SOV 7 051 52018
Ferchiceate PCL17 20
coc MCL  Result
11-DCE 7 osu
1.2.0CA 5 osu
cis-1,2-DCE o asu
FoE 5 0su
TCE 5 osu
e Vo 2 asuy

3 ‘[Eovwz2osn7mote

P ate PCL17 20U
jooc ML Resut
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LHAAP-08 1,2-DCA § 05U
s 2.DCE 70 05U
/Pcf 5 08y
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4 New Installed Monitoring Well Location

¢

Lower Shallow Monitoring Well
% Upper Shallow Monitoring Well

]

Fully Penetrating Shallow Monitoring Well
4 Intermediate Monitoring Well
“~._ 1,2-DCA Contour

Perchlorate Contour
(Dashed where inferred)

#R# TCE Contour
-, Groundwater Flow Direction
~~_- Groundwater Contour
—--- Goose Prairie Creek
Roads
[] Land Use Control Boundary
Bridges
[[] Former Storage Tank Location
| Buildings
[] site Boundaries



Restoration Advisory Board Meeting

LHAAP-67 New Well Locations

&  New Well Location
—»- Groundwater Flow Direction
67TWWO05 @  Current MNA Parameter Ana lysis Well Location
4 Shallow Monitoring Well
ﬁ Intermediate Monitoring Well

—— Former Railroad Location

1,1,2-Trichloroethane Contour

Y
6TWWO03 S7TWW12 )
.~ 1,1-Dichloroethene Contour

67TWW1E
s~ 1,2-Dichloroethane Contour
== Culvert
Roads
|| Buildings

[] LHAAP-67 Site Boundary
67TWWOs ETWWOT
67WW 161

67TWW10

\ gl
A\ 67WWO9A
\ P
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Restoration Advisory Board Meeting

Next RAB Meeting Schedule &
Closing Remarks

Schedule April 2020 RAB Meeting
Other Issues/Remarks

Thank you for coming

Longhorn Army Ammunition Plant, Karnack, TX | p.33



Groundwater Treatment Plant - Processed Groundwater VVolumes
The amount of groundwater treated is determined by measuring the number of gallons of processed water discharged.

Processed Water Discharged Data (in gallons)

*Indicates Estimate

Oct-07 Nov-07 Dec-07 Jan-08 Feb-08 Mar-08 Apr-08 May-08 Jun-08 Jul-08 Aug-08 Sep-08
1,041,491 | 848,356 804,822 792,148 665,883 818,872 791,306 568,812 776,904 748,377 690,052 617,199
Oct-08 Nov-08 Dec-08 Jan-09 Feb-09 Mar-09 Apr-09 May-09 Jun-09 Jul-09 Aug-09 Sep-09
655,059 619,274 726,118 552,299 598,144 433,800 488,807 526,958 387,644 0 414,853 735,716
Oct-09 Nov-09 Dec-09 Jan-10 Feb-10 Mar-10 Apr-10 May-10 Jun-10 Jul-10 Aug-10 Sep-10
808,322 636,306 727,492 391,898 695,343 802,656 894,731 962,121 1,257,977 | 1,314,924 | 1,041,495 | 1,136,547
Oct-10 Nov-10 Dec-10 Jan-11 Feb-11 Mar-11 Apr-11 May-11 Jun-11 Jul-11 Aug-11 Sep-11
956,567 705,805 849,712 811,679 668,281 1,090,348 817,325 900,338 916,552 784,369 652,524 733,456
Oct-11 Nov-11 Dec-11 Jan-12 Feb-12 Mar-12 Apr-12 May-12 Jun-12 Jul-12 Aug-12 Sep-12
748,102 658,250 684,903 865,453 725,000* 730,000* | 980,000* | 630,000* 0 0 0 349,012
Oct-12 Nov-12 Dec-12 Jan-13 Feb-13 Mar-13 Apr-13 May-13 Jun-13 Jul-13 Aug-13 Sep-13
617,037 607,610 560,436 869,710 751,213 641,708 699,776 746,885 392,719 962,890 843,913 716,057
Oct-13 Nov-13 Dec-13 Jan-14 Feb-14 Mar-14 Apr-14 May-14 Jun-14 Jul-14 Aug-14 Sep-14
813,974 727,442 706,416 552,657 738,691 844,095 811,346 972,913 611,505 626,253 573,601 575,376
Oct-14 Nov-14 Dec-14 Jan-15 Feb-15 Mar-15 Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15
440,877 572,479 634,890 614,073 516,592 1,111,859 | 1,108,336 822,637 1,020,313 | 1,002,887 | 951,758 306,467
Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 Apr-16 May-16 Jun-16 Jul-16 Aug-16 Sep-16
128,586 209,088 120,234 454,444 1,028,210 1,201,904 | 1,224,064 | 1,094,528 792,311 844,916 | 1,032,732 | 805,728
Oct-16 Nov-16 Dec-16 Jan-17 Feb-17 Mar-17 Apr-17 May-17 Jun-17 Jul-17 Aug-17 Sep-17
890,892 617,570 353,327 544,543 745,790 550,555 454,860 896,514 890,391 528,538 195,198 961,324
Oct-17 Nov-17 Dec-17 Jan-18 Feb-18 Mar-18 Apr-18 May-18 Jun-18 Jul - 18 Aug-18 Sep-18
517,945 368,318 453,155 325,566 1,607,996 | 1,319,474 630,888 403,369 329,448 140,247 150,228 901,856
Oct-18 Nov-18 Dec-18 Jan-19 Feb-19 Mar-19 Apr-19 May-19 June-19 Jul - 19 Aug-19 Sep-19
1,502,926 71,204 392,024 369,490 1,534,825 463,698 271,989 758,312 1,133,830 | 1,415,203 | 493,063 442,423
Oct-19 Nov-19 Dec-19
270,515 288,683 355,132




Treated Groundwater Discharged Monthly
from December 2014 through December 2019
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Water Discharge Location and VVolume (Gallons)

Total Combinedto |  LHAAP-18/24 GWTP To INF INF Pond to Contract
Month Harrison Bayou Sprinklers Pond Harrison Bayou Haulgd
Off-Site

Dec-16 0 236,688 0 0 0
Jan-17 0 0 0 0 0
Feb-17 0 0 0 0 14,355
Mar-17 127,242 0 0 0 14,400
Apr-17 113,038 0 236,821 0 0
May-17 0 0 534,155 0 0
Jun-17 958,404 0 294,550 490,574 0
Jul-17 0 0 528,538 0 0
Aug-17 0 0 195,197 0 0
Sep-17 651,434 0 309,980 651,434 0
Oct-17 0 0 517,945 0 0
Nov-17 0 0 368,318 0 0
Dec-17 560,350 0 453,155 560,350 0
Jan-18 325,566 0 253,177 325,566 0
Feb-18 1,607,996 0 62,017 1,430,634 0
Mar-18 1,319,474 0 0 870,816 0
Apr-18 630,888 0 0 630,888 0
May-18 403,369 0 0 403,369 0
Jun-18 193,669 0 135,779 0 0
Jul -18 0 0 140,247 0 0
Aug -18 49,409 0 100,819 0 0
Sep-18 585,397 0 316,459 524,484 0
Oct-18 1,409,106 0 93,820 1,016,285 0
Nov-18 71,204 0 0 0 0
Dec-18 392,024 0 0 0 0
Jan-19 369,490 0 0 369,490 0
Feb-19 1,534,825 0 0 1,326,485 0
Mar-19 463,698 0 0 83,250 0
Apr-19 271,989 0 0 0 0
May-19 758,312 0 0 253,817 0
Jun-19 1,133,830 0 0 847,918 0




Total Combined to

LHAAP-18/24

GWTP To INF

INF Pond to

Contract

Month . . . Hauled
Harrison Bayou Sprinklers Pond Harrison Bayou Off-Site
Jul -19 1,415,203 0 0 903,001 0
Aug-19 374,629 0 118,434 0 0
Sep-19 0 0 442,423 0 0
Oct-19 0 0 270,515 0 0
Nov-19 115,503 0 173,180 0 0
Dec-19 318,248 0 36,884 0 0




Harrison Bayou and Goose Prairie Creek — Perchlorate Data

Surface water samples are collected quarterly from each location in Harrison Bayou and Goose Prairie

Creek, unless the sampling location is dry.
Surface Water Sample Data (in micrograms per liter)

Quarter 3rd 4th 151 2nd 3rd 4th 1st 2nd 3rd 4lh 151
SC;rne]elre Jul Sep Feb Apr Aug Dec Feb Apr July Oct Jan
IDp 1999 1999 2000 2000 2000 2000 2001 2001 2001 2001 2002
GPW-1 <1.0U - 4 <4.0U <4.0U <4.0U - 2.65 <4.0U <4.0U <4.0U
GPW-3 <1.0U <4.0U 17 8 <4.0U <4.0U - 2.28 <4.0U <4.0U <4.0U
HBW-1 - <80.0U 310 23 - - <4.0U - <40U <40U <4.0U
HBW-7 - <8.0U 370 110 - - <4.0U - <40U <40U <4.0U
HBW-10 - <8.0U 905 650 <4.0U - <4.0U - <4.0U - -
Quarter 2nd 3rd 4th 1st 2nd 3rd 3rd 4th 2nd 3rd 4th
Creek
sample June Sept Dec Feb June Aug July Dec May Aug Dec
D 2002 2002 2002 2003 2003 2003 2004 2006 2007 2007 2007
GPW-1 <4.0U <40U 18.3 18.6 59.9 - 2.25 - <1.0U <1.0U 10.7
GPW-3 <4.0U <4.0U 5.49 12.6 14.7 - 2.2 - <1.0U <1.0U 7.48
HBW-1 <4.0U <4.0U <4.0U - <4.0U 99.3 <0.2U <1.0U <1.0U 122 <1.0U
HBW-7 <4.0U <40U <40U - <40U <40U <0.2U <1.0U <1.0U 1.02 <1.0U
HBW-10 <4.0U <4.0U <4.0U - <4.0U - <0.2U <1.0U <1.0U <1.0U <1.0U
Quarter 1st 2nd 3rd 4lh 2nd 3rd 3rd 3rd 4th 1st 2nd
SC;rne]elre Mar Jun Sep Dec May Jul Aug Sep Dec Mar Jun
IDp 2008 2008 2008 2008 2009 2009 2009 2009 2009 2010 2010
GPW-1 27 <0.5U <0.5U <0.22U 16 <4U NS <1.2U 3.7 1.3J <0.6U
GPW-3 21.9 9.42 11 <0.22U 8.9 <4U NS <0.6U 2.8 1.8J <0.6U
HBW-1 <0.5U <0.5U <0.5U <0.22U | <0.55U <4U NS <1.5U <0.275U 1.5U <0.6U
HBW-7 <0.5U <0.5U <0.5U <0.22U | <0.55U <4U 24 <1.2U <0.275U 1.5U <0.6U
HBW-10 <0.5U <0.5U <0.5U <0.22U | <0.55U <4U NS <1.5U <0.275U 1.2U <0.6U
Quarter 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st
S(;I;ﬁell(e Sep Dec Mar Jun Sep Dec Mar Jun Not Jla:r(;t;& Mar
IDp 2010 2010 2011 2011 2011 2011 2012 2012 Applicable 2013 2013
GPW-1 dry <0.1U 8.7 dry dry 1.76 0.163J dry NS 1.65 0.735
GPW-3 dry 0.199J 0.673 dry dry 1.31 0.261 dry NS 1.74 0.754
HBW-1 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U
HBW-7 dry <0.1U <0.2U dry dry 0.171) 0.1U dry NS <0.2U <0.2U
HBW-10 dry <0.1U <0.2U dry dry <0.1U 0.1U dry NS <0.2U <0.2U
Quarter 2nd 3rd 4th 1st 2nd 3nd 4th 1st 2nd 3rd 4th
Creek b b
sample Jun Sept Dec Fe May Aug Nov Fe May Aug Nov
ID 2013 2013 2013 2014 2014 2014 2014 2015 2015 2015 2015
GPW-1 dry <0.2U dry 0.766 dry dry 0.244J) | 0.3111J 0.156J dry 0.142 ]
GPW-3 dry <0.2U dry 1.15 dry dry 0.276J | 0.344) dry dry 0.3111J
HBW-1 <0.2U <0.2U dry <0.2U dry dry <0.2U <0.2U dry dry <0.2U
HBW-7 <0.2U <0.2U dry 0.201J dry dry <0.2 U 0.124 ) dry dry <0.2U
HBW-10 <0.2U <0.2U dry <0.2U dry dry <0.2U <0.2U dry dry <0.2U
Quarter 1st 2nd 3rd 4lh 151 2nd 3rd 4th 1st 2nd 3rd
Creek
sample Feb May Aug Nov Feb May Aug Dec Mar 2018 June August
ID 2016 2016 2016 2016 2017 2017 2017 2017 2018 2018
GPW-1 0.447 6.59 <0.2U 0.301J <1U 0.263 dry <4.0U <4.0U dry <2.0U
GPW-3 0.474 0.457 0.141 0.563 <1U 0.274 dry <4.0U <4.0U dry <2.0U
HBW-1 <0.2U <0.2U <0.2U <0.2U <1U <0.2U <0.2U 1.1 <4.0U dry <2.0U
HBW-7 <0.2U <0.2U <0.2U | 0.318J <1U 0.155 <0.2U <4.0U <4.0U dry <2.0U
HBW-10 <0.2 U <0.2U <0.2U <0.2 U <1U <0.2U | 0.111] <4.0U <4.0U dry <2.0U
NS — not sampled U — non-detect J — Estimated Dry — no surface water




Quarter 4th 1st 2nd 3rd 4th
Creek . Oct
Oct Jan April

Sa:rlljple 2018 2019 2019 July 2019 2019
GPW-1 <2.0U <2.0U <2.0U <2.0U <2.0U
GPW-3 <2.0U <2.0U <2.0U <2.0U <2.0U
HBW-1 <2.0U <2.0U <2.0U <2.0U <2.0U

27
<20U | <20U | <20U ('th'aj')/ 167
HBW-7 (resample)
HBW-10 <2.0U <2.0U <2.0U <2.0U <2.0U
NS — not sampled U — non-detect J — Estimated Dry — no surface water



Surface Water Samples - Perchlorate
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Perchlorate Screening Criteria (26 pg/L) - Effective Until 2016 |

25 N
-l . . . . . .
= »0  Perchlorate Screening Criteria - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater
2— Residential Protective Concentration Level (PCL) 17 micrograms per liter (ug/L)
o
©
§ 15
e
o
[¢b]
o

10

5

0 e —

/\5,\5\u\>\v\v,\v\v\5\5\5/\5\5/\5\‘0@\@\@/\@/@/\'\/\’\,\’\ A A ‘\\%\Oo %:\%.:\%/%\Q\Q:\oj\oj\oj,\oj
&06‘ éoa&&&@; S @@4; \0\4; \‘Oé \“02’ Q\&d S @Qy \0\4) \Q‘Z’ é\@éo :z,d S @@x \§\ &oe} &0@&(&%@®®€9 Q@ \Q\ﬁ &0@ &0@ o“‘”d & @fﬁ \Q\% &0@ éoé ‘bﬁ < %\qﬁ \\}\ & é@z}
%6!5@% 046 %@ Q% 046 %qfi@ 424 > %6,@%046 %@\6‘% 4?4 > %QQ\'@% 046 \q, %@Q\'@% 046
Date
GPW-1 GPW-3
HBW-1 —HBW-7
e HBW-10 e G\V-Res PCL for Perchlorate

= Perchlorate screening criteria effective until 2016

Note: Surface water at HBW-7 had a detection of 27 ug/L from a sample collected on 11 July 2019. Surface water
at HBW-7 was resampled 19 days later.



Longhorn Army Ammuntion Plant Creek Sampling Locations
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A Surface Water Sampling Location
Stream
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| Lake

U.S. ARMY CORPS OF ENGINEERS
TULSA DISTRICT
TULSA, OKLAHOMA,

SURFACE WATER SAMPLING LOCATION

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS




