DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

April 15, 2021
DAIN-ODB-LO

Ms. Lauren Poulos

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

Dallas, TX 75270-2002

Re:  Final Remedial Action Completion Report, LHAAP-16 Landfill 16, Longhorn Army
Ammunition Plant, Karnack, Texas, April 2021

Dear Ms. Poulos,

An electronic copy of the above referenced document has been added to the project portal’s
“Documents” folder at the following address for your records:
(https://docs.cbifederalservices.com/sites/501032/requlators/Shared%20Documents/Forms/Alllte
ms.aspx). An electronic copy of this letter and download instructions for the electronic file have
been sent via email. The USEPA comments dated September 22, 2020 and the TCEQ comments
dated September 28, 2020 were resolved via the Draft Final report published on October 30,
2020. TCEQ accepted the Draft Final report in an email dated November 23, 2020 and USEPA
accepted the Draft Final report in an email dated December 7, 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. 1 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,

o S
/é@éﬁf : Ezr/aﬂ(_

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

Copies furnished:

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

P. Bruckwicki, Caddo Lake NWR, TX (1 hard copy/1 CD)
R. Smith USACE, Tulsa District, OK (electronic/online)

A. Williams, USACE, Tulsa District, OK (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

A. Maly USAEC, San Antonio, TX (1 CD)
K. Nemmers, Bhate, Lakewood, CO (electronic/online)
P. Srivastav, APTIM, Houston, TX (electronic/online)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

April 15, 2021
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:  Final Remedial Action Completion Report, LHAAP-16 Landfill 16,
Longhorn Army Ammunition Plant, Karnack, Texas, April 2021

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 records:
(https://docs.cbifederalservices.com/sites/501032/requlators/Shared%20Documents/Forms/Alllte
ms.aspx). An electronic copy of this letter and download instructions for the electronic file have
been sent via email. The USEPA comments dated September 22, 2020 and the TCEQ comments
dated September 28, 2020 were resolved via the Draft Final report published on October 30,
2020. TCEQ accepted the Draft Final report in an email dated November 23, 2020 and USEPA
accepted the Draft Final report in an email dated December 7, 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,

o S
/Z/ZM%%' : Zxﬁt

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

Copies furnished (letter only):

L. Poulos, USEPA Region 6, Dallas, TX
P. Bruckwicki, Caddo Lake NWR, TX
R. Smith, USACE, Tulsa District, OK

A. Williams, USACE, Tulsa District, OK


https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx
https://docs.cbifederalservices.com/sites/501032/regulators/Shared%20Documents/Forms/AllItems.aspx

A. Maly, USAEC, San Antonio, TX
K. Nemmers, Bhate, Lakewood, CO
P. Srivastav, APTIM, Houston, TX



Final
Remedial Action Completion Report,
LHAAP-16 Landfill

Longhorn Army Ammunition Plant
Karnack, Texas

Prepared for U.S. Army Corps of Engineers, Tulsa District
Contracting Division

2488 East 81st Street

Tulsa, Oklahoma 74137-4290

Prepared by Prepared by

=hh 2
bhate i

e

— APTIM

1608 13" Avenue South, Suite 300 Aptim Federal Services, LLC

Birmingham, Alabama 35205 2500 CityWest, Suite 1700

1-800-806-4001 e www.bhate.com Houston, Texas 77042

Contract No. W9128F-13-D-0012
Task Order No. W9128BV17F0150
Project No. 501032

Rev 0

' =




Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

______________________________________4 APTIM FEDERAL SERVICES, LLC

TS A0 1=V o =S i
LISt Of FIgUIES e ii
ISy a0 AN o =T Yo [ o =SS iv
Acronyms and ADDIeVIatiONS ..o %
O 1 ] 4 o Yo (¥ Yo § o o PR 1-1
1.1 Organization of Remedial Action Completion Report..........ccccceeeeeeeeeeiiiiiinnnnnn. 1-1

1.2 Sit€ DESCHPLION ..coeiiiiiiiiieieeeeee e 1-2

1.3 Remedial Action Objectives (RAOS) .......ccouiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeee 1-4

1.4 SeleCted REMEAY .....cccccoiiiieeicee e e e 1-5

1.5 Deviations from the WOrk Plan ............ouiiiiiiiiiicii e 1-7

1.6  Land Use CoNntrol PIan .........uueiii it e et e e e e e 1-8

1.7 Performance Monitoring and Follow-up ACtiVItIES ..........coeeiiviiiiiiiiieeeeciiin, 1-9

2.0 Well INStallation ......eueiiiie e 2-1
2.1 INJECHON WEIIS ... 2-1

2.2 MONItONNG WEIIS ... .ot 2-2

2.3 WEll DEVEIOPMENT ..ottt e e e e e e e e 2-2

3.0 Pre-Remedy Sampling .....ccooviiiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeee e 3-1
I S g = | [0V €] {0 18 0 1= (= PR 3-2

3.2 Intermediate and Upper Deep GroundwWater ..................uueeeeemmmmmmemneeminnnnininennns 3-2

TR T U [ ¢ = Lo I AT = (] 3-3

4.0 In Situ Bioremediation .........ccooiieeiiiiieie e e 4-1
o R N o] 11 o= 1 o o RSP 4-1

4.2 ULIIItY ClEATANCE ... 4-2

4.3 Site Clearance and Staking LOCAtiONS ..........cooiiiiiiiiiiiiiiiii e 4-2

A VT o 11742 1 [ 1SR 4-2

A5 INJECHONS ..o 4-3

4.5.1 Overall Sequence of INJECLIONS .........cuviiiiiiiiiiiice e, 4-3

4.5.2 Amendment Preparation .........c.cocoeiiieiiiiiiiiie e 4-5

4.5.3 INJECHION PrOCESS .....ccoiiiiiiiiiiiiiiiiieeee e 4-6

4.5.4 Bayou Biobarrier........coooviiiiii e 4-8

455 Mid-Plume Ar€a......cccoviiiiiiiiiiiiieii e 4-8

4551 Shallow GroundwWater............cceuvuriiiiiieeereieiiiiaee e e e eeeeiinns 4-8

4.5.5.2 Intermediate Zone Biobarrier in Mid-Plume Area ................. 4-8

4.5.6 Landfill BIODAITIEIS .......ccovviiiiiiiiiie e 4-10

4.5.6.1 Landfill Biobarrier #1..........coooviiiiiiiiie e 4-10

4,5.6.2 Landfill Biobarrier #2........coooieviiiiiiiiiiieieeeeee e, 4-10

4.5.6.3 Landfill Biobarrier #3 ... 4-11

4.6 Management of Remediation Derived Waste .............ciiiiiiiiiiiiiiiiiieeee e 4-11

4.7  DemMODIlIZAION......u i 4-12

5.0 Design Effectiveness MONITOIiNG .....ccuvviiiiiiiiii e 5-1
5.1 Bayou BiODarmi@r........uuuiiiiiiiiiiiiiiiiiiii e 5-2

5.2  Mid-Plume Shallow BiOgrid............uuuuuuuueiiiiiiiiiiiiiiiiiiiiiiiiiiiieenineneenneseneeeenneneene 5-2

5.3 Mid-Plume Intermediate BIODAITIEr ........cooiiiiiiiiiiie e 5-2

5.4  Landfill BiODarrier #1 ... 5-3

5.5  Landfill BIODAITIEr #2 ...covunieieii e 5-3

Longhorn Army Ammunition Plant, Karnack, Texas i Table of Contents



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final * Rev 0 « April 2021

______________________________¢& | APTIM FEDERAL SERVICES, LLC

Table of Contents (continued)

6.0
7.0

5.6  Landfill BIODAITIEr #3 .......uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiibibb bbb bbaneeeennnenne 5-3
5.7 Future Performance MONITOMNG ........uuuuuuumueiiiiiiiiiiiiiiiiiieiiiieeiieeiieieneeeneeeennes 5-4
LUC IMPlementation ... 6-1
REFEIENCES ..o 7-1

Longhorn Army Ammunition Plant, Karnack, Texas ii Table of Contents

TU4ANYT 9)-dYVYHT L4043 NOILITdINOD NOILOY TvIa3NTY



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

Table 1-1
Table 2-1
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Table 4-1
Table 4-2
Table 4-3
Table 4-4
Table 4-5

Table 5-1
Table 5-2
Table 5-3
Table 5-4
Table 5-5
Table 5-6

Figure 1-1
Figure 1-2
Figure 1-3
Figure 1-4
Figure 2-1
Figure 3-1

Figure 3-2
Figure 3-3
Figure 3-4

Figure 3-5
Figure 4-1
Figure 4-2
Figure 4-3
Figure 4-4
Figure 4-5
Figure 4-6
Figure 4-7
Figure 4-8

Longhorn Army Ammunition Plant, Karnack, Texas iii

APTIM FEDERAL SERVICES, LLC

Groundwater and Surface Water Cleanup Levels at LHAAP-16

Wells Added for Remedial Action at LHAAP-16

Summary of Pre-Remedy Sampling in Shallow Zone

Pre-Remedy Results — Shallow Groundwater

Pre-Remedy Sampling and Analyses in Intermediate and Upper Deep Zones
Pre-Remedy Results — Intermediate Groundwater

Summary of Pre-Remedy Surface Water Sampling

Pre-Remedy Results — Surface Water

In Situ Bioremediation Amendment Mixtures

Injection Volumes

Harrison Bayou Observations

TOC and Bromide During Implementation of Landfill Biobarrier #2

TOC and Bromide During Implementation of Mid-Plume Intermediate
Biobarrier

Design Effectiveness Results at Bayou Biobarrier

Design Effectiveness Results at Mid-Plume Shallow Zone Biogrid
Design Effectiveness Results at Mid-Plume Intermediate Zone Biobarrier
Design Effectiveness Results at Landfill Biobarrier #1

Design Effectiveness Results at Landfill Biobarrier #2

Design Effectiveness Results at Landfill Biobarrier #3

LHAAP Location Map, LHAAP-16 RACR

LHAAP Site Location Map, LHAAP-16 RACR

LHAAP-16 Site Plan, LHAAP-16 RACR

Final LUC Boundaries, LHAAP-16 RACR

Wells Added for Remedial Action, LHAAP-16 RACR

Trichloroethene Baseline Concentrations, Shallow Groundwater, LHAAP-16
RACR

Perchlorate Baseline Concentrations, Shallow Groundwater, LHAAP-16
RACR

Trichloroethene Baseline Concentrations, Intermediate Groundwater, LHAAP-
16 RACR

Perchlorate Baseline Concentrations, Intermediate Groundwater, LHAAP-16
RACR

Surface Water Sampling Locations, LHAAP-16 RACR

In Situ Bioremediation Areas at LHAAP-16, LHAAP-16 RACR

ISB Injection System, LHAAP-16 RACR

Bayou Biobarrier, LHAAP-16 RACR

Mid-Plume Shallow Groundwater Zone Biogrid, LHAAP-16 RACR
Mid-Plume Intermediate Groundwater Zone Biobarrier, LHAAP-16 RACR
Landfill Biobarrier #1, LHAAP-16 RACR

Landfill Biobarrier #2, LHAAP-16 RACR

Landfill Biobarrier #3, LHAAP-16 RACR

Table of Contents



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

List of Appendices

Appendix A
Appendix B
Appendix C
Appendix D
Appendix E
Appendix F
Appendix G

Notice of LUCs and Final LUC Boundary
Well Information

Sample Collection Logs

Analytical Results

Quality Control Summary Report
Potentiometric Surface Maps
Photographs

Longhorn Army Ammunition Plant, Karnack, Texas iv

APTIM FEDERAL SERVICES, LLC

Table of Contents

TU4ANYT 91-dYVYHT ' L4043 NOILITdINOD NOILOY TvId3n3Y



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

no/L
ABC+™

ABC™
APTIM
bgs

Bhate
CERCLA

COoC
CvoC
DCE
DO
DPT
EDS-ER™
ESD
EVO
GWTP
IRA
ISB
IWWP
Jacobs
LHAAP
LTM
LUC
mg/L
MNA
mV
No.
OHM
ORP
PVC
RA
RACR
RAOs
RAWP
RD
Rev
ROD

Longhorn Army Ammunition Plant, Karnack, Texas

micrograms per liter

Anaerobic BioChem Plus

Anaerobic BioChem

Aptim Federal Services, LLC

below ground surface

Bhate Environmental Associates, Inc.

APTIM FEDERAL SERVICES, LLC

Comprehensive Environmental Response, Compensation, and Liability

Act of 1980

contaminant of concern

chlorinated volatile organic compound
dichloroethene

dissolved oxygen

direct-push technology

electron donor solution—extended release
Explanation of Significant Differences
emulsified vegetable oil

groundwater treatment plant

interim remedial action

in situ bioremediation
Installation-Wide Work Plan

Jacobs Engineering Group, Inc.
Longhorn Army Ammunition Plant
long-term monitoring

land use control

milligrams per liter

monitored natural attenuation

millivolts
number

OHM Remediation Services Corporation
oxidation-reduction potential

polyvinyl chloride

remedial action

Remedial Action Completion Report
remedial action objectives

Remedial Action Work Plan

Remedial Design

revision

Record of Decision

Acronyms and Abbreviations



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

Acronyms and Abbreviations (continued)

ROI
SCLs
SDC-9™
SOP
TCE
TCEQ
TOC
u.S.

U.S. Army
USACE
USEPA
VC

VOC
ZVI

radius of influence

sample collection logs

APTIM’s dechlorinating culture
standard operating procedure
trichloroethene

Texas Commission on Environmental Quality
total organic carbon

United States

U.S. Department of the Army

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency
vinyl chloride

volatile organic compound

zero valent iron

Longhorn Army Ammunition Plant, Karnack, Texas Vi

APTIM FEDERAL SERVICES, LLC

Acronyms and Abbreviations

TU4ANYT9L-dVYVHT Ld0d3d NOIL3TdINOD NOILOY TvIdIN3Y



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final « Rev 0 « April 2021

______________________________________4 APTIM FEDERAL SERVICES, LLC

The United States (U.S.) Army Corps of Engineers (USACE), Tulsa District, contracted Bhate
Environmental Associates, 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
No. W9128BV17F0150 to conduct environmental restoration of LHAAP-16 at Longhorn
Army Ammunition Plant (LHAAP). The Bhate Team is composed of Bhate and Aptim Federal
Services, LLC (APTIM). APTIM conducted the Remedial Action (RA) for LHAAP-16.
LHAAP is an inactive, government owned formerly contractor operated and maintained
Department of Defense facility located in central east Texas (Figure 1-1). This Remedial
Action Completion Report (RACR) describes remedial actions taken to address risks
associated with contaminated groundwater at LHAAP-16. Specifically, this RACR describes
activities associated with field implementation of an in situ bioremediation (ISB) remedy in
accordance with the Remedial Design (RD) (AECOM 2017) and Remedial Action Work Plan
(RAWP) (Bhate 2018a) for LHAAP-16. The RD and RAWP for LHAAP-16 were finalized in
January 2017 and June 2018, respectively.

1.1 Organization of Remedial Action Completion Report

This RACR is composed of the following sections:

e Section 1.0: “Introduction” summarizes the site description, remedial action
objectives (RAOs), the contaminants of concern (COCs) and their respective cleanup
levels, the selected remedy, and associated the land use control (LUC) plan.

e Section 2.0: “Well Installation” describes the drilling and construction of wells that
were added to the previously existing well network for the purpose of injecting ISB
amendments or monitoring the effects of ISB.

e Section 3.0: “Pre-Remedy Sampling” describes the sampling activities that were
conducted prior to ISB injections and presents the associated results.

e Section 4.0: “In Situ Bioremediation” describes the injection of amendments to
enhance microbial degradation of contaminants.

e Section 5.0: “Design Effectiveness Sampling” presents analytical results for samples
collected to evaluate the local distribution of amendments and changes in
geochemical parameters during the first few months after the injections.

Longhorn Army Ammunition Plant, Karnack, Texas 1-1 1.0 Introduction
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e Section 6.0: “LUC Implementation” identifies activities that were performed to
implement the LUCs in accordance with the LUC Plan in the RD and RAWP.

e Section 7.0: “References” provides a list of references cited in the document.
This RACR also includes the following appendices to support the text:

e Appendix A provides:

- The Notice of LUCs recorded at the Harrison County Courthouse and the Survey
Plat and Legal Description of the parcel subject to the LUCs.

- The notice of LUCs for Soil and Groundwater Contamination letter provided to
the landowners and occupants, federal, state, and local officials, and the Texas
Department of Licensing and Registration for notification to water well drillers,
as required by the LUC Plan.

- Example LUC Inspection Checklist and Certification Forms.

e Appendix B consists of the Survey Report, boring logs, and construction diagrams
for the injection and monitoring wells installed in 2018 and 2019 specifically to
support the ISB effort.

e Appendix C contains sample collection logs (SCLs) associated with groundwater
samples collected at wells during the Pre-Remedy and Design Effectiveness events.

e Appendix D includes the laboratory analytical reports for those samples that were
collected during implementation of the ISB.

e Appendix E is the Quality Control Summary Report for the laboratory analyses.

e Appendix F presents potentiometric surface maps for well gauging events associated
with the remediation.

e Appendix G consists of photographs of the field work.

1.2 Site Description

LHAAP-16 is a capped landfill covering approximately 20 acres in the south-central portion
of the former LHAAP (Figure 1-2). Harrison Bayou is located along the eastern edge of the
LHAAP-16 and flows into Caddo Lake, northeast of the former LHAAP. The landfill covered
approximately 13 acres prior to cap construction. It was established in the 1940s for the
disposal of solid and industrial wastes, and was used until the 1980s, when disposal activities
were terminated.

The geology and hydrogeology of LHAAP-16 has been described in several documents
(Jacobs 2000, Jacobs 2002, U.S. Army 2016a, AECOM 2017) and is summarized below:

Longhorn Army Ammunition Plant, Karnack, Texas 1-2 1.0 Introduction
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e The surface soil (outside the landfill cap) at LHAAP-16 consists of fine sandy loam.

e The subsurface is composed of medium plastic sandy silt, fine sands, and clay. The
clay layers tend to separate the groundwater into shallow, intermediate, upper deep
and deep zones.

e Depth to groundwater in the shallow zone ranges from approximately 4 to 25 feet
below ground surface (bgs).

e An intermediate groundwater zone containing fewer fines than the shallow zone
extends from 35 to 62 feet bgs.

e The upper deep groundwater zone extends from approximately 80 to 151 feet bgs.
e The lower deep groundwater zone extends below 220 feet bgs.

e Flow is primarily horizontal in the groundwater zones, but vertical interaction
between the shallow and intermediate zones has been evidenced by pumping test
results as well as the presence of contamination in both zones.

e Based on potentiometric data collected for the remedial investigation (Jacobs 2000),
the groundwater flow direction is northeast in the shallow, intermediate and deep
zones, while flow direction is southeast in the upper deep groundwater zone. More
recent documents frequently show shallow and intermediate flow toward the east and
southeast.

e Between 1996 and the beginning of the ISB documented in this RACR, groundwater
flow between the landfill and Harrison Bayou was influenced by the operation of a
groundwater extraction system.

The contaminated media at LHAAP-16 includes buried source material (landfill waste under
the cap) and the shallow and intermediate groundwater beneath and downgradient of the
landfill. The U.S. Army and the U.S. Environmental Protection Agency (USEPA) signed an
Interim Record of Decision (ROD) (U.S. Army 1995), and the Texas Water Commission (now
the Texas Commission on Environmental Quality [TCEQ]) concurred in 1995 approving an
interim remedial action (IRA) for LHAAP-16 to mitigate potential risks posed by buried source
material at the site. The IRA included the construction of a landfill cap, which is considered a
component of the final remedy for the site. Construction of the multilayer cap was completed
in 1998. The Interim ROD also specified that the U.S. Army would be required to “perform
long-term maintenance of the cap” (U.S. Army 1995). LUCs, such as future use restrictions,
would also be required. LUCs are discussed further in Section 1.5. The landfill cap prevents
rainfall from infiltrating and leaching contaminants from principal threat wastes within the
landfill; however, groundwater in contact with the buried waste material still provides a
mechanism for transport of contaminants away from the landfill (Jacobs 2000).
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The groundwater extraction system was voluntarily installed by the U.S. Army in 1996 and
1997 as a treatability study to prevent the groundwater plume from migrating to Harrison
Bayou (OHM 1998). Two extraction wells were installed in the shallow zone in 1996; two
additional shallow zone extraction wells and four intermediate zone extraction wells were
installed in 1997. The extraction system was shut down in August 2012 due to operational
issues including damage to the power feed to the system, but operation was restored in
November 2012. The extraction system was inoperable from December 26, 2018, to
September 3, 2019, due to damage to the main LHAAP electrical transformer caused by power
surges during storms. Following transformer replacement, the extraction system operated from
September 4-27, 2019 (i.e., until completion of the ISB injections for the Bayou Biobarrier as
discussed in Section 4.5.1 of this RACR).

The Final ROD for LHAAP-16 (including the impacted groundwater) was issued in September
2016 and describes the final selected remedy for the site (U.S. Army 2016a). The groundwater
COCs identified in the Final ROD include chlorinated volatile organic compounds (CVOCs)
(trichloroethene [TCE], cis-1,2-dichloroethene [DCE], 1,1-DCE; 1,2-dichloroethane, vinyl
chloride [VC], 1,1,2-trichloroethane, and methylene chloride), perchlorate, and metals
(arsenic, chromium, manganese, nickel and thallium) in the shallow and/or intermediate
groundwater. Figure 1-3 shows the approximate lateral extent of perchlorate and TCE in the
shallow and intermediate groundwater zones at LHAAP-16, based on comprehensive
groundwater sampling performed in May 2013 (U.S. Army 2016a). While metals have been
sporadically detected at elevated concentrations, metals results do not appear to reflect
widespread contamination from the landfill.

As established in the ROD, groundwater and surface water cleanup levels are presented in
Table 1-1. The Final RD was issued in January 2017 (AECOM 2017) and presents the design,
the inspection and maintenance requirements, and the LUC requirements associated with
LHAAP-16. The RAWP was reviewed by TCEQ and EPA and finalized in June 2018
(Bhate 2018a).

1.3 Remedial Action Objectives (RAOS)

The RAOs developed for LHAAP-16 and outlined in the Final LHAAP-16 ROD (U.S. Army
2016a) are:

e Protection of human health and the environment by preventing exposure to landfill
contents.

e Protection of human health and the environment by reducing leaching and migration
of landfill hazardous substances into the groundwater.
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Protection of human health by preventing human exposure to the contaminated
groundwater.

Protection of human health and the environment by preventing COCs and COC
by-products from migrating into Harrison Bayou at levels that cause surface water in
Harrison Bayou to exceed surface water criteria.

Return of groundwater to its potential beneficial uses as drinking water, wherever
practicable.

1.4 Selected Remedy
The RA at LHAAP-16 comprises the following elements (U.S. Army 2016a):

Maintenance of the existing landfill cap to preserve its integrity and minimize or
prevent infiltration through the landfill.

Installation of two biobarriers in the shallow groundwater, one located adjacent to the
landfill, and the other located near Harrison Bayou.

ISB in the most contaminated portion of the shallow and intermediate groundwater
zones in conjunction with phased shut down of the existing groundwater extraction
system.

Performance Monitoring of both shallow and intermediate groundwater zones in the
active treatment areas to monitor degradation of CVOCs and perchlorate.

— Follow-up injections will be conducted in the ISB treatment areas if deemed
necessary based on the criteria presented in Section 4.7.4 of the RAWP (Bhate
2018a).

Monitored natural attenuation (MNA) monitoring of both the shallow and
intermediate groundwater zones outside the active treatment area. MNA includes:

— Evaluation of MNA after 2 years quarterly monitoring.

— Per the ROD, if MNA is found to be ineffective, a contingency remedy of bio-
amendment injections outside the active treatment areas will be implemented
following documentation in an Explanation of Significant Differences (ESD).

Long-term monitoring (LTM) semiannually for 3 years, then annually thereafter until
recommended otherwise by the five-year review. LTM will not be initiated until
MNA performance monitoring establishes the effectiveness of MNA.

The LUC prohibiting intrusive activities (e.g., digging) within the landfill boundary
will remain in place as long as landfill waste remains or until the levels of COCs in
soil and groundwater allow for unlimited use and unrestricted exposure.
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e The LUC for prohibition of groundwater use (except for monitoring and testing) shall
be implemented and shall remain in place at the Site until the levels of COCs in
surface and subsurface soil and groundwater are reduced below levels that would
support unlimited use and unrestricted exposure.

e The LUC to prohibit non-residential use will remain in place until it is demonstrated
that surface and subsurface soil and groundwater COCs are at levels that allow for
unlimited use and unrestricted exposure.

e The LUC objectives include maintaining the integrity of any current or future
remedial or monitoring systems and preventing the use of groundwater contaminated
above cleanup levels as a potable water source. The groundwater treatment and LTM
remedial components include a groundwater monitoring system that will be used to
characterize the condition of the groundwater during the period the groundwater
remedy is in place until the groundwater remediation goals are achieved, and to
demonstrate achievement of the groundwater remediation goals when the
groundwater remedy is complete. As a part of this groundwater remedy, the Army
will maintain the remedial and monitoring systems associated with the groundwater
remedies until these components of the remedy are no longer needed to achieve
cleanup levels, and cleanup levels have been achieved. During the period of operation
of the groundwater remedy, if any of the elements of the remedial and groundwater
monitoring systems are damaged, destroyed, or become ineffective, they will be
repaired or replaced with suitable components to assure that the remedial and
groundwater monitoring systems are able to provide data of the quality necessary to
determine the progress of and eventual completion of the remedy.

Within 21 days of the issuance of the ROD, the Army proposed deadlines for completion of
the RD Work Plan, RD, and RAWP. The documents were prepared and submitted to the EPA
and the TCEQ pursuant to the Federal Facility Agreement. The LUC RD contained
implementation and maintenance actions, including periodic inspections. The LTM plan was
also presented in the RD. The Notice of Land Use Controls, including a description of the
LUCs, the Survey Plat and Legal Description of the parcel subject to the LUCs was recorded
in Harrison County on March 22, 2021.

The LUC Plan was incorporated into the Comprehensive LUC Management Plan (U.S. Army
2019) in the October 2019 revision. The Notice of Land Use Controls recordation is included
in Appendix A. Letters providing initial notice of LUCs for Soil and Groundwater
Contamination were sent to landowners and occupants, federal, state, and local officials and
the Texas Department of Licensing and Registration on December 8, 2016 (U.S. Army 2016b),
within 90 days of signature of the ROD, as required. A notification letter was also sent to
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federal, state, and local officials and to the Texas Department of Licensing and Regulation
(Water Well Drillers and Pump Installers Section) on February 23, 2021 showing the area
covered by the final groundwater use restriction LUC (Appendix A). Annual inspections of
the Landfill Cover and LUCs, and CERCLA (Comprehensive Environmental Response,
Compensation, and Liability Act) five-year reviews of the remedy will continue until levels of
COCs in soil and groundwater allow for unlimited use and unrestricted exposure.

1.5 Deviations from the Work Plan

This RACR documents the field implementation of ISB at LHAAP-16. That work was
performed in general accordance with the RAWP (Bhate 2018a). Those activities that deviated
from the work plan are listed below:

e Two injection wells did not perform properly and were replaced by direct-push
technology (DPT) points. See Section 2.1 for details.

e Two wells installed on the east side of Harrison Bayou were classified as
intermediate zone wells rather than shallow zone wells. See Section 2.2.

e Rather than a single pre-remedy sampling event, two different sampling events were
conducted, separated by 11 months. Sampling was interrupted because excessive
rainfall pushed back the completion of some wells and a power outage (caused by a
transformer failure) shut down the LHAAP-16 groundwater extraction system for
approximately 8 months. The second pre-remedy sampling event included a subset of
the wells sampled during the first event to determine if the prolonged shutdown of the
system had caused significant changes to the contaminant plumes. See Section 3.0.

e Three DPT locations (DPT-26 through DPT-28) at the Bayou Biobarrier had to be
relocated due to the presence of a ravine. See Section 4.3.

e The actual sequence of injection and recirculation activities in the various treatment
areas closely followed the sequence presented in the RAWP. However, injection in
Biobarrier #3 overlapped with recirculation in the intermediate zone of the Mid-
Plume Area, which was not specifically mentioned in the RAWP. See Section 4.5.1.

e Per the RAWP, extraction at the mid-plume intermediate area was to occur following
injection, and the extraction wells were to be redeveloped prior to injection.
Extraction was initially attempted while injection was ongoing and prior to
redevelopment of the extraction wells. The extraction was stopped, and the four
extraction wells were redeveloped prior to their subsequent use for both extraction
and injection. See Section 4.5.5.2.
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e Inthe intermediate zone of the Mid-Plume Area, extraction was shut down, with
regulatory approval, prior to seeing full bromide break-through at the extraction
wells. See Section 4.5.5.2.

e The RAWP indicated that the first round of Design Effectiveness samples should be
collected by 30 days after the injections, and a second round by 60 days after the
injections. First round samples were collected from 26 to 33 days after injections. The
second round of Design Effectiveness samples was collected in March 2020, more
than 2 months after injections See Section 5.0.

e During well purging, all field-measured parameters were not fully stabilized in
accordance with the Installation Wide Work Plan (IWWP) (Bhate 2018b)
requirements for a few of the pre-remedy and post-injection samples. While no
impact to the sample results was specifically identified, future sampling will be
conducted in accordance with the IWWP, or, where full compliance cannot be
achieved, documented in the field log.

1.6 Land Use Control Plan

The Final ROD (U.S. Army 2016a) indicated that the U.S. Army or its representative will be
responsible for LUC implementation, certification, reporting, and enforcement. The U.S.
Army will address any LUC problems within its control that are likely to impact remedy
integrity as soon as practicable. The details of LUC components are provided in the RD
(AECOM 2017). The continued successful implementation of LUCs will be documented in
annual remedial action operation reports.

The Comprehensive LUC Management Plan (U.S. Army 2019) provides a repository for LUC
plans for sites throughout the former LHAAP. The LUC Plan for LHAAP-16 can be found
within the Comprehensive LUC Management Plan. That document includes blank copies of
the Inspection and Maintenance Checklist and the Land Use Control Compliance Inspection
Form.

The LUC Plan includes restrictions on the landfill cap and on land and groundwater use.
Appendix A presents the Notice of LUCs and the Survey Plat and Legal Description that were
filed with Harrison County. The preliminary LUC boundaries proposed in the ROD (U.S.
Army 2016a) have been revised to extend farther to the east (Figure 1-4) due to groundwater
analytical results that indicate that the plume is present beyond Harrison Bayou.
Implementation of the LUC Plan will include annual inspections that are recorded on the
Inspection and Maintenance Checklist and the Land Use Control Compliance Certification
Form. The Checklist and the Certification Form are provided within Appendix A.
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1.7 Performance Monitoring and Follow-up Activities

While this RACR documents the implementation of ISB, the RAWP (Bhate 2018a) describes
several activities, briefly described below, that are to be conducted following ISB. The RAWP
should be referenced for detailed information (including reporting requirements) regarding the
following activities:

e Performance Monitoring Year 1 and Year 2: Quarterly sampling will be
conducted to determine geochemical conditions, volatile organic compound (VOC)
concentrations, and perchlorate concentrations. Any recommendations to modify the
sampling frequency, analytical parameters, or wells will be made in the Annual
Remedial Action Operation Report. Additionally, the results will be used to evaluate
the impacts of biodegradation reactions.

e Follow-up Injections in Biobarriers: As specified in the ROD, follow up injections
for the biobarriers will be implemented based on evaluation of the groundwater
monitoring results. The decision to reinject will be based on detailed criteria
presented in the RAWP.,

e MNA Evaluation: After two years of quarterly performance monitoring, MNA will
be evaluated. The wells and analyses selected for performance monitoring for MNA
evaluation are specified in the RAWP.

e Contingency Action for MNA Areas: A contingency remedy, involving the
application of bioamendments, will be implemented for MNA areas outside the active
remediation areas if the required MNA criteria are not met. The area and elements of
contingency remedy will be selected based on the entire data set available. If the
contingency remedy is required, it will be documented in an ESD.

e LTM Year 3 to Next Five Year Review: LTM will be initiated if MNA is found to
be effective based on the first two years of performance monitoring. Per the Final
ROD, LTM will be implemented at a semiannual frequency for three years, and then
annually until the next five-year review.

e Surface Water Monitoring: Surface water monitoring will be conducted during
quarterly performance monitoring events to ensure that concentrations do not exceed
surface water standards for contaminants.

e Metals Groundwater Monitoring: The ROD indicates monitoring for metals will be
evaluated at the first five year review to determine if any further monitoring for
metals is warranted (U.S. Army 2016a). As part of the next five year review after
remedy implementation, groundwater samples will be collected and analyzed for the
remaining metal COCs (chromium, arsenic, nickel and/or manganese).
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Between April 2018 and August 2019, 28 wells were installed at LHAAP-16 in preparation
for ISB injection activities and to define the nature and extent of the groundwater
contamination immediately prior to ISB. Table 2-1 provides a list of those wells, including the
purpose (injection or performance monitoring), the screen interval, and other construction
details. These wells supplemented the pre-existing wells at LHAAP-16. Figure 2-1 shows the
location of the wells specifically added to support the RA (the green symbols for wells installed
in 2018 and 2019) as well as the previously existing wells and piezometers (black symbols).
Most of the newer wells were installed in two phases in 2018: 1) April 19 thru May 4, and
2) October 11 thru November 1. Repeated heavy rainfall events prevented access to some of
the locations for months after that. Wells 16WW49, 16WW57, and 16WWS58 could not be
installed until August 2—7, 2019.

The wells were installed by firms with Texas-licensed drillers (Best Drilling and ETTL
Engineers & Consultants, Inc.). All drilling and well installation activities were supervised by
a Texas-licensed professional geologist. The well locations were surveyed by a Professional
Surveyor licensed in Texas. The surveying report, boring logs, and well construction diagrams
are provided in Appendix B.

2.1 Injection Wells

All injection wells were constructed with 2-inch diameter, schedule 40 polyvinyl chloride
(PVC) risers and screens. The screens were 10 feet in length with 0.010-inch slot size. The
wells were screened at the depth intervals shown in Table 2-1.

The six injection wells in the intermediate groundwater zone were constructed with 10-inch
diameter Schedule 40 PVC isolation casing set in a clay layer at depths that varied from 20 to
35 feet bgs. The isolation casing served to confine groundwater to its zone of origin in
accordance with Section 3.2 of the IWWP (Bhate 2018b). During the ISB injections, these
wells were fitted with injection connections for attachment of the injection system.

Two of the intermediate zone injection wells (161W27 and 161W28) did not perform properly
during their initial use for ISB injections on September 27, 2019. During those initial
injections, when pressure was applied to the well, a mixture that appeared to contain grout,
bentonite, and possibly sand began exiting from beneath the well pad at 161W27 and up
through the steel protective casing at 161W28. While the exact cause of these grout seal failures
could not be determined, there are a number of possible explanations, including flowing sands
creating unstable borehole margins adjacent to the grout plug during placement, failure of the
grout to set properly (potentially due to excess bentonite or water or insufficient Portland
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cement in the mixture), breakdowns due to pressure fluctuations, or heaving of flowing sands
into the grout while it was curing. Both wells were abandoned on October 11, 2019. The
injections at those locations were subsequently conducted through temporary injection points
that were installed with DPT and grouted immediately following completion of the injections.

2.2 Monitoring Wells

Monitoring wells were constructed of 4-inch diameter, schedule 40 PVC risers and screens.
The well screens were 10 feet in length with 0.010-inch slot size. A filter pack consisting of
10/20 filter sand was placed around the screen from the bottom of the borehole to at least 2 feet
above the screen. After the filter pack had been placed, a minimum 2-foot bentonite seal was
introduced into the well above the filter pack. The bentonite seal was placed in 1-foot lifts,
each hydrated for 30 minutes. After placement of the final bentonite lift, the bentonite seal was
saturated with potable water and allowed to hydrate for at least an additional two hours before
grouting began (per IWWP [Bhate 2018b], Section 3.2 and Standard Operating Procedure
[SOP] A7.3.6). After the bentonite seal had hydrated, the remaining annulus was grouted using
a Type I/11 Portland cement/bentonite slurry.

Two wells were installed in different groundwater zones than proposed in the RAWP
(Bhate 2018a). 16WW57 and 16WW58 were installed in the intermediate groundwater zone
(rather than the shallow zone) with screen intervals of 26 to 36 and 28 to 38 feet bgs,
respectively. Both wells are located on the east side of Harrison Bayou, while the LHAAP-16
landfill is west of the bayou. No shallow zone was encountered during the drilling of these
wells. The wells were installed at the first water bearing zone encountered; based on depth and
comparison of elevations of geologic strata with other wells, that water bearing zone correlated
to the intermediate groundwater zone.

Piezometer 16PZ06 was damaged when the 2-inch diameter PVC stick-up was struck by
moving equipment following construction of intermediate well 16\WWW49. It was repaired by
cutting the broken PVC pipe to create a clean surface and then adding a new piece of PVC
casing using a coupling. The location of piezometer 16PZ06 is shown in Figure 2-1.

2.3 Well Development
After each newly installed well had been complete for at least 24 hours, the well was developed

in accordance with Section 3.2.2 of the IWWP (Bhate 2018b). Development logs are included
in Appendix B.

Nine existing wells associated with the semi-passive biobarrier (161W01/03/05/07 and
16EW11/12B/13/14B/15) and four existing wells at the mid-plume intermediate zone
(16EW05/06/07/08) were redeveloped without being formally logged. Those existing wells
were developed by pumping until the water was visibly clear and the field parameters
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(temperature, pH, specific conductivity, and turbidity measured in a flow-through cell) had
stabilized.
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The RAWP (Bhate 2018a) presented a pre-remedy sampling plan that encompassed both the
shallow and intermediate groundwater zones at LHAAP-16 as well as surface water from
Harrison Bayou. The pre-remedy sampling of the groundwater was conducted to characterize
the CVOC and perchlorate concentrations and geochemical conditions that existed prior to the
ISB injections. The pre-remedy sampling results provide a baseline against which future
performance monitoring results may be compared.

Pre-remedy groundwater and surface water sampling were performed in accordance with
Sections 3.4 and 3.6, respectively, of the IWWP (Bhate 2018b). Groundwater sampling used
low-flow methods, and the associated data were recorded on SCLs. Those SCLs are provided
in Appendix C. Field parameters (pH, conductivity, oxidation-reduction potential [ORP], and
turbidity) were recorded on the SCLs; chemical analyses were performed at offsite
laboratories. The analytical results from the offsite laboratories are provided in Appendix D,
and the Quality Control Summary Report is provided in Appendix E.

The pre-remedy sampling locations included wells inside and outside of the plumes and wells
located upgradient of, within, and downgradient of the ISB areas. As presented in the RAWP,
pre-remedy sampling was to be performed at 26 wells in the shallow zone, 19 wells in the
intermediate zone, and one well in the upper deep zone. Also, three surface water sample
locations were planned.

The pre-remedy sampling began in October 2018 before all wells were installed. The
remaining well installations were delayed by heavy rainfall and saturated ground conditions
that persisted through the spring of 2019. The final wells were installed in August 2019.
Overlapping with this time period, the groundwater extraction system was inoperable from
December 26, 2018 to September 3, 2019, due to damage to the main LHAAP electrical
transformer as discussed in Section 1.2. After groundwater extraction resumed on
September 4, 2019, the extraction system was run for approximately two weeks prior to
sampling to allow aquifer hydraulic conditions to stabilize. To address the possibility that the
October 2018 results might not be representative of conditions at the start of ISB, the
September pre-remedy sampling consisted of a subset of the sampling network from the
RAWP (Bhate 2018a), with concurrence from TCEQ and USEPA (TCEQ 2019,
USEPA 2019), that included 16 shallow wells and 12 intermediate wells. Those groundwater
samples were collected September 16-19, 2019.

Depths to groundwater were measured in conjunction with the pre-remedy sampling. Those
depth-to-groundwater observations were used to create potentiometric surface maps that are
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provided in Appendix F. Maps for the shallow and intermediate groundwater zones are
provided for both October 2018 and September 2019. The extraction wells were operating
during both of these pre-remedy sampling events. To provide a comparison to a time without
extraction pumping, depths to groundwater were measured in June 2019 and the associated
potentiometric surface maps are also included in Appendix F. The overall flow direction in
these maps is from northwest to southeast for both the shallow and intermediate groundwater
zone. This contrasts with the northeast flow direction that was mentioned in earlier documents
as summarized in Section 1.2.

3.1 Shallow Groundwater

Pre-remedy samples were collected from 29 shallow zone wells. Of the 29 wells, 25 were
sampled in October 2018 and 16 were sampled in September 2019. The parameters varied
across the sampling events as shown in Table 3-1.

The analytical results for shallow groundwater locations are presented in Table 3-2. VOCs
were detected above cleanup levels at 15 shallow wells at LHAAP-16. Figure 3-1 presents the
most recent pre-remedy TCE result for each well. Detections above cleanup levels were inside
the 2013 plume boundaries used in the RD (AECOM 2017), indicating that the extent of
contamination was not adversely affected by the shutdown of the extraction system due to the
electrical outage. The wells with the highest concentrations of VOCs were (from west to east)
16WW16, 16WW36, and 16EWO02, all of which contained TCE concentrations over 10,000
micrograms per liter (ug/L).

Perchlorate was detected above cleanup levels at five shallow wells. Detections of perchlorate
were also inside the plume boundaries identified in 2013 (as shown on Figure 3-2), indicating
that the extent of contamination was not adversely affected by the shutdown of the extraction
system due to the electrical outage. The wells with the highest concentrations of perchlorate
were 16WW16 and 16WW55, which had detections over 400 pg/L.

3.2 Intermediate and Upper Deep Groundwater

Pre-remedy samples were collected from 19 intermediate wells. Of the 19 wells, 15 were
sampled in October 2018, 5 were sampled in February 2019, 2 were sampled in August 2019,
and 12 were sampled in September 2019. The parameters varied across the sampling events as
shown in Table 3-3.

The analytical results for 19 intermediate groundwater wells and one upper deep groundwater
well are presented in Table 3-4. Pre-remedy VOC results exceeded the cleanup levels at
12 intermediate wells at LHAAP-16. The well with the highest concentrations of VOCs was
16WW35, which contained 21,000 pg/L of TCE and 19,000 pg/L of cis-1,2-DCE when
sampled in October 2018. When 16WW35 was sampled again in September 2019, the
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concentrations were 13,000 pg/L of TCE and 8,800 pg/L of cis-1,2-DCE. Figure 3-3 presents
the most recent TCE result for each well. As shown in that figure, of the 12 intermediate wells
with TCE above cleanup levels, 10 were inside the 2013 plume boundaries used in the RD
(AECOM 2017). The other two wells that exceeded cleanup levels were newly installed wells
16WW57 and 16WWH58, which are located on the east side of Harrison Bayou, outside the
plume boundaries used to develop the RD. The revised TCE plume (which incorporates the
2019 results at wells 16WW57 and 16WWH58) is provided in Figure 1-4, Final LUC
Boundaries.

Perchlorate was detected above cleanup levels at four intermediate wells. Detections of
perchlorate were inside the plume boundaries identified in 2013 (as shown on Figure 3-4).
The well with the highest concentration of perchlorate was 16WW35, which contained a
concentration of over 400 ug/L.

One well in the upper deep groundwater zone, 16WW?21, was sampled for the pre-remedy
sampling and is included in Table 3-3 and Table 3-4. It was sampled in October 2018. The
results for perchlorate and the selected VOCs were all below detection limits.

3.3 Surface Water

Pre-remedy surface water samples were also collected in October 2018 from three locations in
Harrison Bayou: 16SW01, 16SW02, and 16SWO03. The locations are shown on Figure 3-5. As
shown in the figure, 16SWO02 was collected in the portion of Harrison Bayou that may intersect
the groundwater plumes. Since Harrison Bayou flows from south to north, 16SWO03 is the
upstream sampling location, and 16SWO0L1 is the downstream sampling location.

In accordance with the RAWP, these samples were analyzed for specific VOCs, perchlorate,
inorganics, and field parameters as noted in Table 3-5. The field parameters included dissolved
oxygen (DO), pH, ORP, conductivity, and temperature.

The analytical results for the three sample locations are presented in Table 3-6. Perchlorate
and the VOCs were not detected at any of the three locations.
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ISB was conducted at LHAAP-16 to remediate groundwater impacted with VOCs and
perchlorate. As planned in the RD (AECOM 2017) and RAWP (Bhate 2018a), the following
six ISB systems were implemented to treat the VOC and perchlorate impacted groundwater:

e A “Bayou Biobarrier” in the shallow groundwater zone near Harrison Bayou
e A biogrid in the shallow groundwater zone in the Mid-Plume Area
e A biobarrier in the intermediate groundwater zone in the Mid-Plume Area

e Landfill Biobarrier #1 in the shallow groundwater zone southwest of the Mid-Plume
Area and adjacent to the landfill

e Landfill Biobarrier #2 in the shallow groundwater zone adjacent to the landfill at the
location of the past Semi-Passive Biobarrier Demonstration

e Landfill Biobarrier #3 in the shallow groundwater zone adjacent to the landfill and
immediately north of Landfill Biobarrier #2

The locations of the six ISB systems at LHAAP-16 are shown in Figure 4-1.

In addition to injection of bioaugmentation and biostimulation amendments, the
implementation of ISB involved activities prior to and following the injections. The sections
below describe the major steps, from notifications through demobilization, in approximate
chronological order. Photographs of various aspects of the field work are included in
Appendix G.

4.1 Notification

On April 24, 2018, U.S. Army transmitted a memorandum for record regarding “LHAAP-16
Underground Injection Control Substantive Requirements Notification” to TCEQ
(Bhate 2018c). The memorandum addressed the injection of emulsified vegetable oil (EVO),
APTIM’s dechlorinating culture (SDC-9™), zero valent iron (ZV1), and microbial nutrients at
92 injection locations—79 DPT injection wells, 9 new injection wells, and 4 existing extraction
wells.

TCEQ and USEPA were apprised of upcoming field activities via monthly meetings with U.S.
Army representatives throughout the project. On August 21, 2019, the regulatory agencies
were specifically notified that ISB injection activities would commence in mid-
September 2019 (Bhate 2019).
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4.2 Utility Clearance

Utility location and clearance for intrusive activities were conducted prior to drilling and in
accordance with Section 3.1 of the IWWP (Bhate 2018b). Utility clearance tasks included the
following:

e Contacting the Texas Excavation Safety System, Inc. utility notification service.

e Verifying that all known underground installations had been located and marked, as
needed, for avoidance.

e Holding safety meetings and completing job safety analyses with all personnel who
were involved in intrusive activities.

4.3 Site Clearance and Staking Locations

Prior to the ISB injection, the sites were cleared of aboveground hazards. The DPT injection
point locations were staked out relative to specific locations—either surveyed points or
existing wells. Due to field obstructions and the global positioning system interference caused
by overhead canopy obstruction in some parts of LHAAP-16, some newly installed well
locations differed from the locations proposed in the RAWP. In those instances, the DPT
locations were field adjusted to more closely align with the planned location and length of the
treatment zone. Additionally, at the Bayou Biobarrier, three DPT locations (DPT-26 thru
DPT-28) had to be relocated due to a deep ravine present in the planned locations that was not
accessible to the tracked DPT rig; the points were shifted 15 feet due east to locations that the
DPT rig could access.

4.4 Mobilization

Personnel and equipment were mobilized and demobilized as needed for different aspects of
the injection work from September thru December 2019.

The following major pieces of equipment were mobilized over the course of the injections:

e DPTdrill rig
e Injection systems

— One trailer-mounted system was mobilized specifically for the injections at the
Bayou Biobarrier

— Atemporary injection/recirculation system was assembled on site for activities at
the mid-plume intermediate zone biobarrier

— A second trailer-mounted system was mobilized for the remaining areas

Longhorn Army Ammunition Plant, Karnack, Texas 4-2 4.0 In Situ Bioremediation



Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150 « Final * Rev 0 « April 2021

______________________________________4 APTIM FEDERAL SERVICES, LLC

e Two 20,000 gallon fractionation tanks for mixing and storage of the amendment
solution for LHAAP-16 as a whole

e One mobile 4,000 gallon tank for holding amendment solution during the injection at
each area within LHAAP-16

e One vertical 1,500 gallon tank for collection of extracted groundwater prior to
recirculation

Amendments were delivered directly to site LHAAP-16 and stored on site. The carbon
substrate and the nutrients were delivered in caged 275-gallon IBC containers. Buffer was
delivered in 55-pound bags. The ZVI was contained in 5-gallon buckets. The microbial
consortium was delivered in pressurized 5-gallon stainless steel cannisters and stored in a
refrigerated state until used.

4.5 Injections

The injections were performed as six different systems:

e One biobarrier in the shallow groundwater zone near Harrison Bayou
e One biogrid in the shallow groundwater zone in the Mid-Plume Area
e One biobarrier in the intermediate groundwater zone in the Mid-Plume Area

e Three landfill biobarriers in the shallow groundwater zone adjacent to the landfill

The implementation of the biobarriers and the biogrid involved the injection of an electron
donor and a microbial consortium capable of biodegrading CVOCs and perchlorate. The
injection amendments and locations were based on the Final RD (AECOM 2017) as detailed
in the RAWP (Bhate 2018a).

The primary biodegradation pathway for chlorinated ethenes, such as tetrachloroethene and
TCE, is reductive dechlorination, which occurs under highly reducing anaerobic conditions.
During reductive dechlorination, chlorinated ethenes are used instead of oxygen as respiratory
substrates by the anaerobic microorganisms that reduce the chlorinated ethenes to harmless
by-products. Favorable aquifer conditions are established and/or maintained by adding a
carbon source, such as EVO, to act as an electron donor. Details of the activities for each of
the systems are described in the following sections.

45.1 Overall Sequence of Injections

The RD (AECOM 2017) called for the ISB injections in the most contaminated portions of the
shallow and intermediate groundwater zones to be implemented in conjunction with phased
shut down of the existing groundwater extraction system. Due to electrical power problems at
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LHAAP, the eight groundwater extraction pumps at LHAAP-16 did not operate from
approximately late December 2018 until September 4, 2019. Starting September 4, 2019, the
pumps were run for two weeks before groundwater samples were collected at the subset of
wells selected for the final round of pre-remedy sampling (see Section 3.0). The system
continued to run until September 27, 2019. Thus, the groundwater extraction system was
withdrawing groundwater from both the shallow and intermediate zones in the vicinity of the
proposed mid-plume injection area during most of September. The ISB activities were
implemented in the following sequence:

1) While groundwater continued to be extracted from the Mid-Plume Area, amendments
were injected at the Bayou Biobarrier from September 24-26, 2019. These injection
points formed a barrier just west and upgradient of Harrison Bayou to treat
contaminants migrating eastward from the landfill and toward the bayou. This phase
of the ISB injection was conducted before shutting down extraction at the Mid-Plume
Area. This timing was intended to limit contaminant migration to the creek that might
otherwise have occurred in the absence of the hydraulic control provided by the
groundwater extraction system. Unlike the other injections, the amendments for the
Bayou Biobarrier included microscale ZVI, a reducing agent, in addition to a carbon
substrate (Table 4-1). The ZVI1 was added to accelerate remediation at LHAAP-16 by
promoting abiotic degradation of CVOCs.

2) The extraction of groundwater from the shallow and intermediate zones in the Mid-
Plume Area was shut down on September 27, 2019.

3) Amendments were initially injected into the intermediate zone of the Mid-Plume
Area from September 27-29, 2019. Grout was dislodged from two of the injection
wells (see Section 2.1); therefore, injection at those two locations was finished using
DPT injection points on October 9-14, 2019. Groundwater was recirculated in the
intermediate zone from September 27 to November 14, 2019. Then further
amendment injections were conducted November 16-22, 2019.

4) Amendments were injected into the shallow groundwater zone in the Mid-Plume
Area from September 30 to October 11, 2019. As noted above, groundwater was
being recirculated in the intermediate zone within the Mid-Plume Area at this time.

5) Amendments were injected at Landfill Biobarrier #1 from October 15-18, 2019. As
noted above, groundwater was being recirculated in the intermediate zone within the
Mid-Plume Area at this time.

6) Amendments were injected at Landfill Biobarrier #3 on October 19, 2019, while
groundwater recirculation continued in the intermediate zone within the Mid-Plume
Area.
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7) Amendments were injected at Landfill Biobarrier #2 on December 3-4 and 20-21,
2019. Extraction was conducted from December 3-18, 2019. The extracted water was
reinjected from December 11-19, 2019.

The actual sequence of injection and recirculation activities in the various treatment areas did
not differ significantly from the sequence presented in the RAWP (Bhate 2018a). Injection in
Biobarrier #3 did overlap with recirculation in the intermediate zone of the Mid-Plume Area.
The RAWP did not specifically address this possibility, but it did allow injection in Biobarrier
#1 during that recirculation period. Biobarrier #1 is in the shallow zone like Biobarrier #3 but
the northern portion of Biobarrier #1 is closer to the Mid-Plume Area than Biobarrier #3.
Therefore, the timing of injection at Biobarrier #3, like Biobarrier #1, is not thought to have
been problematic.

During the injections, bromide was added to the ISB amendment mixture to act as a tracer of
the amendment mixture as groundwater was being extracted to enhance the distribution of the
injectate. Bromide proved difficult to recover; however, any changes in the sequence of
injection and extraction, are not thought to have affected the ability to recover bromide. Once
bromide is in the aquifer it is expected to move along with the prevailing groundwater flow.
However, bromide moves more easily with groundwater than the carbon substrate due to less
retention on the aquifer material. During extraction a significant increase in bromide was not
observed, which suggests that the extraction wells may not have created a sufficient drawdown
to capture the bromide and it may have moved quicker downgradient. It is also possible that
switching extraction between different intermediate zone wells, as required by the RAWP,
may have pulled the injectate and bromide in different directions, thus diminishing the chances
of bromide being detected in certain extraction wells. Therefore, groundwater was also
analyzed for total organic carbon (TOC) as TOC has a higher retention to the aquifer material.
Elevated levels of TOC were observed, and it was determined that the carbon substrate had
been distributed.

45.2 Amendment Preparation

Approximately 24 hours prior to the start of each injection cycle, the solution of ISB
amendments was prepared in a 20,000-gallon mixing tank at LHAAP-16. The water was
obtained from Leigh Water Supply in Karnack, Texas, and transported to the mixing tank in a
water truck. The solution was prepared by adding the required volume of carbon substrate,
dilution water (1:10 mixing ratio), nutrients, and a small volume of a dechlorinating microbial
consortium into the mixing tank (Table 4-1). During mixing, a conservative tracer sodium
bromide (at a target concentration of 500 milligrams per liter [mg/L]) was added to the solution
as a possible means of evaluating the distribution of amendments. The microbes consumed the
available oxygen in the mixing tank, creating an anaerobic medium. When the solution was
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verified to be anaerobic, based on a DO meter reading of less than 1.0 mg/L, the remaining
bioaugmentation culture was added to the mixing tank and recirculated.

Table 4-1 presents the approximate amounts of all components that were mixed to prepare the
amendment solution for each injection area. As shown on that table, the primary injection
components were the carbon source and SDC-9™, The same carbon source (an EVO known
as electron donor solution—extended release [EDS-ER™] from Tersus Environmental, LLC)
was used for all injection mixtures except for that used at the Bayou Biobarrier. EDS-ER™
was supplied as a water mixable oil that contains no water; therefore, it was mixed with water
in the field. The EDS-ER™ is an EVO, which should not require replenishment for 3 to 5 years
(AECOM 2017). At the Bayou Biobarrier, the amendment mixture used Anaerobic BioChem
Plus (ABC+™) which comprises microscale ZVI and a carbon source (ABC™) formulated
to be mixed on site with the ZVI. The ZVI was intended to supplement the other amendments
and accelerate degradation of the site COCs. The masses of the components of the amendment
mixture were based on the information presented in the RD (AECOM 2017) and RAWP
(Bhate 2018a).

4.5.3 Injection Process

After the anaerobic solution containing each of the amendments had been prepared, the
amendments were transported in the water truck to the mobile 4,000 gallon tank and injected
into the subsurface using the system shown schematically in Figure 4-2.

Amendments were injected into the subsurface through either DPT injection points or
previously installed wells:

e Eighty injection points were installed using a DPT rig. This included 78 points per
the original RAWP (Bhate 2018a) (DPT-01 thru DPT-35 and DPT-37 thru DPT-79)
plus two temporary injection points at the Intermediate Zone Mid-Plume (16TIP27
and 16TIP28) to replace 161W27 and 161W28. DPT drilling was conducted in
accordance with the procedures presented in the IWWP (Bhate 2018b). Prior to DPT
use, locations were hand dug or probed to 5 feet to check for underground
obstructions/utilities. The DPT rig would then push to the required depth, and
amendment was injected through the probe rod, proceeding upward from the bottom.
At the Bayou Biobarrier, the amendment was injected in 2-foot intervals until the
target interval was covered. At all other DPT locations, the initial injection was in the
bottom 1- or 2-foot interval followed by 4-foot intervals thereafter. After injections
had been implemented up the entire target interval, the probe was withdrawn and the
DPT point was abandoned by filling with grout. No soil cuttings were generated
using DPT.
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e Atotal of 22 previously installed wells were used to inject amendments, including
9 extraction wells (16EW05-08, 16EW11, 16EW12B, 16EW13, 16EW14B, and
16EW15) and 13 injection wells (161W01, 161W03, 161W05, 161W07, 161WQ09,
161W10, 161W20, and 161W25-30). As noted earlier, two of the injection wells
(161W27 and 161W28) did not function properly and were abandoned. DPT points
16TIP27 and 16 TIP28 were used to implement the injections at those two locations.

The previously installed wells were also used for recirculation at two areas. At the Mid-Plume
Intermediate Zone Biobarrier, groundwater was extracted from wells 16EW05-08 and later
reinjected into wells 161W25-26 and 161W29-30. At Landfill Biobarrier #2, groundwater was
extracted from wells 16EW11, 16EW12B, 16EW13, 16EW14B, and 16EW15 and reinjected
into wells 161W01, 161W03, 161W05, and 161WO07.

The injection, extraction, and recirculation volumes at each of the six areas are provided in
Table 4-2.

The injection system allowed injection at up to four wells or DPT points simultaneously under
low pressure (i.e., less than 40 pounds per square inch). The injection system included
individual volume and pressure gauges for each outlet from the injection manifold so that
pressure and flow rates could be controlled independently, and amendment volume could be
recorded for each injection location. The injection system was connected to the wells or to
DPT probes with hoses. During the injection and recirculation activities, field personnel
performed the following:

e Checked the injection system gauges to monitor pressure, volume, and flow rate into
each injection point (DPT or well).
e Recorded injection interval, volume, time, flowrate, and pressure.

e Monitored injection pressures for sudden decreases that might indicate the loss of
amendment in the subsurface (possibly due to fracturing induced by the injection or
encountering a high-permeability zone).

e Monitored the injection/recirculation locations visually for surfacing of injected
material (it was such monitoring that identified the problems at 161W27 and 161W28
described above).

e Monitored Harrison Bayou for visual changes and changes in DO concentration
during injections at the Bayou Biobarrier.
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45.4 Bayou Biobarrier

The Bayou Biobarrier was installed west of Harrison Bayou by injecting the amendment
mixture into thirteen DPT points (DPT-26 thru DPT-35 and DPT-37 thru DPT-39) and one
injection well (161W20) as shown in Figure 4-3. As identified in Table 4-1, the amendment
mixture comprised ABC+™ (carbon substrate plus microscale ZV1), SDC-9™ and sodium
bromide tracer. Table 4-2 provides the volume of amendment mixture injected at each
injection point. A slow injection rate was used to reduce chances of surfacing and reaching the
bayou. Monitoring wells 16 WW40 and 16WW56 were used as injection control wells and
were visually monitored hourly during injections to determine if injectate was reaching these
wells, which were intended to be outside the radius of influence (ROI).

In conjunction with ISB injections at the Bayou Biobarrier, field staff measured DO
concentrations in Harrison Bayou and visually checked for evidence of injectate reaching the
bayou. The DO concentrations and visual observations were recorded and are presented in
Table 4-3. DO readings were collected using a hand-held field instrument to get a direct
measurement of DO in the bayou. If the injectate had reached the bayou, organisms in the
bayou could have utilized the DO in the bayou water to metabolize the injected carbon (EVO)
and caused a decrease of DO in the bayou. Such a decrease of DO could have potentially
created anaerobic conditions in the water and adversely impacted the aquatic life in the bayou.
Visual observations were intended to identify any changes in the appearance of the water in
the bayou (e.g., murkiness) that might indicate that the injectate was entering the surface water.
No significant changes in DO were recorded during or after the injections at the Bayou
Biobarrier. Also, evidence of injected amendments was never observed in the bayou.

455 Mid-Plume Area

ISB in the Mid-Plume Area included injections in both the shallow and intermediate
groundwater zones. The injected amendment was a mixture of EDS-ER™, nutrients,
SDC-9™ and sodium bromide (as a tracer) as presented in Table 4-1.

455.1 Shallow Groundwater

To treat the VOC and perchlorate impacted groundwater in the shallow groundwater aquifer,
a biogrid was installed by injecting amendments into forty DPT points (DPT-40 thru DPT-79)
as shown in Figure 4-4. Prior to these injections, the shallow zone extraction wells in the Mid-
Plume Area (16EWO01, 16EW02, 16EW03, and 16EW04) were shut down. Table 4-2 lists the
volume of amendment mixture injected at each injection point as well as the injection interval.

455.2 Intermediate Zone Biobarrier in Mid-Plume Area
To treat the intermediate groundwater zone, a biobarrier was created. The biobarrier was
installed through a phased approach:
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Initially, the amendment was injected into six newly installed injection wells. As
discussed in Section 2.0, the six new injection wells had been installed in the
intermediate zone to recirculate groundwater for ISB. The wells had been installed as
pairs between existing extraction wells:

— Injection wells161W25 and 161W26 were installed between existing extraction
wells 16EW05 and 16EWO06.

— Injection wells 161W27 and 161W28 were installed between existing extraction
wells 16EW06 and 16EWOQ7. These injection wells did not perform properly.
Temporary injection points 16 TIP27 and 16 TIP were later used for the injections.

— Injection wells 161W29 and 161W20 were installed between existing extraction
wells 16EWO07 and 16EWO08S.

Injection at the 161W25/161W26 and 161W29/161W30 was performed between
September 27 and October 1, 2019. Injection at the two temporary injection points
was implemented on October 9-14, 2019.

Following the injections, the RAWP called for the four existing extraction wells
(16EWO05 through 16EWO08) to be used to draw groundwater away from the injection
wells and towards the extraction wells until an increase in bromide was detected in
the extraction wells. Extraction from wells 16EWO05 through 16EW08 was attempted
from September 27 to October 1 at the same time that injections were on-going. This
was unsuccessful due to operational problems with the extraction pumps and silt in at
least one of the wells. The four extraction wells had also not yet been redeveloped.
Therefore, extraction was postponed until the injections were completed and the wells
were redeveloped, bringing the activity into accord with the RAWP. The pump
problems were also resolved during that time, and extraction resumed three days after
the amendment injection was completed. The extracted groundwater was temporarily
stored in the onsite tank and then recirculated back into injection wells 161W25,
161W26, 161W29, and 161W30. Injection wells 161W27 and 161W28 could not be
used for recirculation as proposed in the RAWP; they were plugged and abandoned
due to earlier performance issues. The extraction and reinjection wells were
alternated every 3 days and samples of groundwater were collected from extraction
wells and tested for bromide and TOC every 3 days to evaluate whether the injected
amendments were being drawn to the extraction wells. Bromide and TOC results are
provided in Table 4-4. When bromide was detected significantly above pre-remedy
concentrations in an extraction well, extraction from that well was to be shut down.
Recirculation of the mid-plume intermediate bio-barrier was discontinued after four
weeks, with regulatory approval. Definitive increases in bromide or TOC
concentrations did not occur at all wells, but the regulators concurred that the
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extraction had continued long enough and that continued reinjection of extracted
water could have resulted in dilution of the intended biobarrier formation.

e After extraction was shut down in all the extraction wells, amendment mixture was
injected into the four extraction wells.

The well locations are shown on Figure 4-5. Table 4-2 specifies the volume of amendment
mixture injected at each injection point along with the amendment mixture quantities.

45.6 Landfill Biobarriers

Three landfill biobarriers were installed to control the migration of VOCs and perchlorate in
shallow groundwater immediately downgradient of the landfill. As noted in the RD
(AECOM 2017), the location of the barriers was designed to fully intercept the shallow
groundwater plumes of chlorinated VOCs and perchlorate above their respective cleanup
levels. The injection solution was a mixture of EDS-ER™, nutrients, SDC-9™, and sodium
bromide (as a tracer) as presented in Table 4-1.

45.6.1 Landfill Biobarrier #1

Landfill Biobarrier #1 was installed by injecting the injection solution into 18 DPT points
(DPTO1 thru DPT18) and one injection well (161W09) as shown in Figure 4-6. A spacing of
15 feet between injection locations was used based on the ROI presented in the ROD
(U.S. Army 2016a). Table 4-2 shows the volume of amendment injected at each injection
point/well. The injections at this area proceeded according to plan and were completed in one
week, from October 10-17, 2019.

45.6.2 Landfill Biobarrier #2

Installation of Landfill Biobarrier #2 involved two phases—injection and recirculation. Both
phases utilized existing wells installed during the Environmental Security Technology
Certification Program study (Geosyntec 2009). Prior to using the pilot test wells for injections,
the wells were redeveloped as discussed in Section 2.3. The injection locations are shown on
Figure 4-7. Table 4-2 identifies the injection locations and the volume of amendment mixture
injected at each location.

Phase 1 involved injecting amendment into injection wells 161W01, 161W03, 161W05, and
161WO07. Water was then extracted from wells 16EW11, 16EW12B, 16EW13, 16EW14B, and
16EW15 and recirculated in the injection wells to enhance cross gradient distribution of the
amendment mixture. Pumps and piping were temporarily installed for the extraction. The
extracted groundwater was stored in the empty mixing tank. Once the amendment design
volume was injected, samples of the extracted groundwater were collected from extraction
wells and tested for bromide and TOC. Bromide and TOC results are provided in Table 4-5.
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When TOC results were above pre-remedy levels, the extraction and recirculation were
stopped. During Phase 2 of the injections, the extraction and recirculation were shut down.
Phase 2 used the remaining extracted groundwater collected in the onsite tank. The water
accumulated from Phase 1 was used to make the amendment mixture for Phase 2. The extracted
groundwater was mixed with the amendment mixture and injected back into the five extraction
wells. One part of the concentrated EVO solution was mixed with 10 parts of extracted
groundwater and injected into extraction wells 16EW11, 16EW12B, 16EW13, 16EW14B, and
16EW15. The amendment mixture quantities and injection volumes are shown on Table 4-1
and Table 4-2, respectively.

The Phase 1 injection at 161W01/03/05/07 was performed on December 3-4, 2019. Water was
extracted at 16EW/11/12B/13/14B/15 from December 3-18, 2019 and recirculated into the
four injections wells from December 11-19, 2019. The Phase 2 injection at 16EW/11/
12B/13/14B/15 was performed on December 20, 2019.

45.6.3 Landfill Biobarrier #3

Biobarrier #3 was installed by injecting the amendment mixture in seven DPT points (DPT19
thru DPT25) and one injection well (161W10). A spacing of 15 feet between injection locations
was used based on the ROI presented in the ROD (U.S. Army 2016a). The seven DPT points
and one injection well are shown in Figure 4-8. Table 4-2 provides the volumes of amendment
mixture injected at each injection point/well. The injections at this area proceeded according
to plan and were completed on October 19, 2019.

4.6 Management of Remediation Derived Waste

During the activities described above and in Section 3, various types of waste were generated.
Those wastes are identified in the chart provided below. The table also summarizes the storage
and disposal for each waste type.

Waste Type Storage and Disposal *
Soil cuttings from installation of new monitoring | Collected in drums and held at the well site pending analytical
and injection wells results. The cuttings were sampled at the frequency of one sample

per 20 drums. Analytical results (provided in Appendix D) showed
that the cuttings were not contaminated, so the cuttings were spread
on site at the well locations.

Groundwater from development of new and Collected in drums and transported to the GWTP for disposal.
existing wells

Groundwater from purging of wells prior to Collected in 5-gallon containers and transported to the GWTP for
sampling disposal.

Disposable personal protective equipment, Disposed as municipal solid waste.

disposable supplies, and trash

* GWTP refers to the Groundwater Treatment Plant at site LHAAP-18/24.
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4.7 Demobilization

After completion of the final injections, which were at Landfill Biobarrier #2 on December 19,
2019, the injection rig and amendment tanks were demobilized from LHAAP-16.
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Groundwater samples were collected approximately one month after the ISB injection at each
of the six treatment areas and analyzed to evaluate design effectiveness. Effectiveness is
evaluated based on whether the injections successfully distributed amendments within the
design ROl and achieved the goal of creating conditions conducive for reductive
dechlorination of the COCs. The successful distribution of amendments was based on changes
in TOC and bromide concentrations. Conditions conducive to reductive dechlorination were
considered to be ORP less than -50 millivolts (mV) and DO less than 1 mg/L.

The first round of design effectiveness samples was collected from wells identified in the
RAWP (Bhate 2018a). The first round was collected approximately one month after
completion of injection in each area. As discussed below, the results were mixed. The RAWP
indicated that a second round of design effectiveness sampling might be performed if the first
round was inconclusive. The RAWP indicated that both rounds of samples would be collected
“within the first two months of remedy implementation”. However, the areas were completed
sequentially, so the first-round data was collected over several weeks. That timing, plus
additional time to evaluate and discuss the first-round results with regulatory agency
representatives, rendered impractical the collection of the second round of samples within the
two-month time frame mentioned in the RAWP. The second- round samples were collected in
March 2020 once the project team arrived at a consensus on the list of wells needing a second
round of sampling. This section provides a discussion of the results for TOC, bromide, DO,
ORP, and pH. Where available, results are presented for samples before, during, and after the
ISB injections. The results are provided for each of the six injection areas as follows:

Design
Effectiveness Figure Showing
Injection Area Results Sample Locations
Bayou Biobarrier Table 5-1 Figure 4-3
Mid-Plume Shallow Zone Biogrid Table 5-2 Figure 4-4
Mid-Plume Intermediate Zone Biobarrier Table 5-3 Figure 4-5
Landfill Biobarrier #1 Table 5-4 Figure 4-6
Landfill Biobarrier #2 Table 5-5 Figure 4-7
Landfill Biobarrier #3 Table 5-6 Figure 4-8

Of the wells designated for design effectiveness sampling, most are at distances from the
reaction zones such that geochemical changes due to the ISB may not be detectable
immediately but require additional time. Few of the wells were within the 15 feet design ROI,
where changes should have been detectable within the time frames of the design effectiveness
sampling events. Nonetheless, within each of the six injection areas, there were results that
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demonstrated the successful distribution of amendments and the start of changing geochemical
conditions to support reductive dechlorination.

5.1 Bayou Biobarrier

At the Bayou Biobarrier, the two key wells located within the barrier, near the injection points,
were 161W20 and 16RW11. Neither location had a pre-remedy sample collected, but both
locations showed effects from the injections. Amendments were injected at the Bayou
Biobarrier between September 24-26, 2019. On October 22, 2019, the TOC (3,290 mg/L) and
bromide (213 mg/L) results at 16RW11 clearly indicated that the location was within the
injection radius of the nearby injection points. In October 2019, 161W20 did not have high
TOC and bromide values, but this location did have low DO (0.04 mg/L), and negative ORP
(-182 mV), which indicate geochemical conditions that are supportive of reductive
dechlorination. Injection well 161W20 was sampled again on March 9, 2020; the DO had
increased (2.6 mg/L), but the ORP decreased further (-230 mV). The ORP at well 16RW12
(slightly downgradient of the biobarrier) decreased from 163.3 mV about one week before the
injections to -37 mV four weeks afterwards, while the ORP at well 16WW12 (slightly
upgradient of the biobarrier) decreased from 159 mV four weeks after the injections to 7 mV
in March 2020. Neither of these wells, nor wells further from the reaction zone, showed
significant increases in TOC or bromide.

5.2 Mid-Plume Shallow Biogrid

One of the four extraction well locations used for design effectiveness sampling (L6EW03)
was within the design ROI from the DPT injection locations shown on Figure 4-4. The results
from 16EWO03 show slightly elevated TOC (22.6 mg/L) and bromide (5.3 mg/L) relative to the
other sampling locations in the shallow Mid-Plume Area and the DO (0.39 mg/L) and ORP
(-110.1 mV) are supportive of reductive dechlorination. These results indicate the presence of
injected amendments and improving geochemical conditions. At the only location with a pre-
remedy sample collected (L6EW02), ORP readings in November 2019 and March 2020 were
slightly lower than the pre-remedy concentrations, but DO values were inconsistent. The other
two wells are outside and cross-gradient from the treated area, and their results did not indicate
any impact from the injections.

5.3 Mid-Plume Intermediate Biobarrier

The mid-plume intermediate zone wells (16EWO05, 16EW06, 16EW07, and 16EW08) were
used as part of a recirculation system attempting to enhance the distribution of amendments in
the intermediate zone. Following several weeks of recirculation with mixed results depicted in
the sampling data, each of the locations was used as an injection location to add additional
amendments per the RAWP. As a result, all four of the wells showed significantly elevated
TOC and bromide. The DO at each location was below 0.1 mg/L and the ORP at each location
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was negative, indicating that the injections impacted the geochemical conditions in the Mid-
Plume Area.

5.4 Landfill Biobarrier #1

The key locations within Landfill Biobarrier #1 are 161W09 and 16RW03. At 16IW09, the
high bromide (70.7 mg/L) and TOC (7,820 mg/L) indicate clearly that the injection location
received amendments, and the low ORP (-88 mV) and DO (0.04 mg/L) are supportive of
biodegradation. Monitoring well 16RWO03 was slightly farther from the injection locations and
did not show any significant impact from the amendments or geochemical changes. Monitoring
well 16RWO05 downgradient shows significant impact from bromide (75.4 mg/L) and TOC
(791 mg/L), as well as geochemical conditions conducive for reductive dechlorination
(DO 0.05 mg/L and ORP -178 mV), which may indicate some degree of localized preferential
flow from the injections. Design effectiveness samples were collected at 16RWO04, 16WW26,
16RWO03, and 16WW42 in both November 2019 and March 2020, but none of these locations
had elevated TOC or bromide results. Additionally, the locations with pre-remedy results for
the field parameters (1L6WW26 and 16WW42) did not present any indication of ISB effects in
either round of design effectiveness sampling.

5.5 Landfill Biobarrier #2

The key locations within Landfill Biobarrier #2 are 161W03 and 161WO04. At injection location
161W03, the bromide was not significantly elevated (0.66 mg/L), but the elevated TOC
(222 mg/L) indicated that the injection location received sufficient carbon source to support
biodegradation. The low ORP (-78 mV) and DO (0.04 mg/L) were supportive of
biodegradation as well. 161W04 was approximately 15 feet from an injection location, but
neither the January nor March results showed definitively elevated TOC or bromide. The four
downgradient monitoring locations (16PM06, 16PM09, 16PM14, and 16WW36) did not show
any definitively elevated bromide or TOC, but the low DO values indicated conditions that
may be supportive of reductive dechlorination.

5.6 Landfill Biobarrier #3

The key locations within Landfill Biobarrier #3 were 16RW08 and 16I1W10. At 161W10, the
TOC (1,850 mg/L) and bromide (201 mg/L) clearly reflected its use as an injection location.
Monitoring well 16RWO08 did not show clear indication that it had been reached by
amendments (bromide was 6.06 mg/L in November 2019 and 5.10 mg/L in March 2020), and
the ORP (90 mV in November 2019 and 28 mV in March 2020) remained higher than desired.
The low DO values (<1 mg/L) at all the design effectiveness sample locations indicated that
conditions at and downgradient of the injection area may be trending in the right direction.
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5.7 Future Performance Monitoring

As noted in Section 1.7, this RACR documents the implementation of ISB, but activities that
follow the ISB are described in the RAWP (Bhate 2018a). Section 1.7 provides a brief
description of those activities, but the RAWP should be referenced for detailed information.
The next document for LHAAP-16 will be the Annual Remedial Action Operations Report,
which will present and evaluate data from the first four quarters of performance monitoring.
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The actions required to implement the LUCs for LHAAP-16 are described below. An initial
notice of LUCs for Soil and Groundwater Contamination was completed on December 8, 2016,
within 90 days of ROD signature as required (U.S. Army 2016b). The Notice of LUCs,
including the final LUC boundary survey plat and legal description of the LUC boundary filed
with Harrison County on March 22, 2021, is included in Appendix A. A second Notice of
LUCs for Soil and Groundwater Contamination was sent to federal, state, and local officials,
and to the Texas Department of Licensing and Regulation (Water Well Drillers and Pump
Installers Section) on February 23, 2021, showing the final area covered by the groundwater
use restriction LUC (Appendix A).

The following actions were performed to implement LUCs for LHAAP-16:

Finalize the boundaries of the LUCs as part of the remedial action (See Figure 1-4
and Appendix A).

Survey the LUC boundaries. The final boundaries were surveyed by a State of Texas
licensed surveyor. Legal descriptions of the surveyed areas accompany the survey
plat.

Record the Notice of LUCs at Harrison County. The LUC plats and legal descriptions
and LUC restriction language were recorded at the Harrison County Courthouse in
accordance with Title 30 TAC 8335.566 (Appendix A).

Transmit the notice to federal, state, and local governments involved at LHAAP-16,
and to owners and occupants of the property who are subject to restrictions and
LUCs. The notice of the final boundaries for LUCs was sent to federal, state, and
local officials including:

— State Representatives, the Harrison County Judge, Harrison County Historical
Commission, the City of Uncertain Mayor, and Caddo Lake and Leigh Water
Supply Corporations’ Presidents. Notice was also sent to the Caddo Lake
National Wildlife Refuge Manager—as a representative of the U.S. Fish and
Wildlife Service (the future transferee of the property), and the Water Well
Driller and Pump Installers Program at the Texas Department of Licensing and
Registration.

Following implementation of the LUCs, administrative maintenance is required to ensure
LUCs remain in place and effective. Maintenance activities will include:
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e Annual field inspections of LHAAP-16 to confirm that no violations of the LUCs
have occurred. Documentation of the inspection will be included on the Inspection
and Maintenance Checklist (see Appendix A).

e Annual certifications that no LUC-restricted activities have been authorized and that
LHAAP-16 conditions and use are consistent with the LUCs. The Annual LUC
Compliance Certification Form is presented in Appendix A.

e Periodic transmittal of a LUC Notice to federal, state, and local authorities. The
notice will include the land use restrictions referenced in the ROD, a written
description of the LUCs, and a figure depicting the LUC boundaries. The transmittal
will coincide with each Five Year Review and will be documented in the report.

e The Final LUC Boundaries and copies of filed notices have been added to the
Comprehensive LUC Management Plan and the plan was provided to the owner or
occupant of LHAAP-16. The update to the Comprehensive LUC Management Plan
will be completed during the next annual update, which will be in 2021.

The U.S. Army will address LUC problems within its control that are likely to impact remedy
integrity and shall address problems as soon as practicable.
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Remedial Action Completion Report, LHAAP-16

Table 1-1
Groundwater and Surface Water Cleanup Levels at LHAAP-16
coc Cleanup Level

(ng/L)

MCL
Trichloroethene 5
cis-1,2-dichlorethene 70
1,1-dichloroethene 7
1,2-dichloroethane 5
Vinyl Chloride 2
1,1,2-trichloroethane 5
Methylene Chloride 5
Chromium 100
Arsenic 10
Thallium 2

TRRP Tier 1 Groundwater Residential

PCLs
Nickel 490
Perchlorate 17
Manganese 1,100
Notes:

# 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater Background
(Shaw, 2007) for Manganese is 7,820 pg/L, which is above the TRRP Tier 1 Groundwater Residential
PCL; thus, the background value will be considered the Cleanup Level for Manganese.

Hg/L - micrograms per liter

COC - contaminant of concern

MCL - maximum contaminant level

PCL - Texas Risk Reduction Program (TRRP) Tier 1 Groundwater Residential Protective
Concentration Level.

UTL - upper tolerance limit

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1
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Remedial Action Completion Report, LHAAP-16

Aptim Federal Services, LLC

Table 2-1
Wells Added for Remedial Action at LHAAP-16
Purpose Top of Casing| Surface Screen Installation
Performance |  Northing Easting Elevation | Elevation | Diameter| Interval | Groundwater | Completion

Well ID |Injection| Monitoring (feet) (feet) (ftamsl) | (ftamsl) | (inches) | (feet bgs) Zone Date
161W09 v 6953396.09 3314160.35 181.41 178.08 2 8-18 Shallow 10/31/2018
16IW10 v v 6953780.74 3314013.26 195.90 192.69 2 15-25 Shallow 4/25/2018
161W20 v 6953823.60 3314557.01 188.94 186.03 2 12-22 Shallow 5/3/2018
16IW25 v 6953777.99 3314293.02 199.24 196.29 2 40.5-50.5 Intermediate 5/1/2018
16IW26 v 6953754.86 3314304.29 198.97 195.66 2 39.5-49.5 Intermediate 5/2/2018
161W27 v 6953691.80 3314332.92 196.05 193.04 2 44.5-54.5 Intermediate 5/2/2018
16IW28 v 6953655.99 3314347.06 189.50 186.62 2 38.5-48.5 Intermediate 5/1/2018
161W29 v 6953590.95 3314379.27 185.89 182.76 2 35.5-45.5 Intermediate 5/1/2018
16IW30 v 6953570.27 3314398.21 184.74 181.72 2 30.5-40.5 Intermediate 4/30/2018
16RW01 v 6953551.08 3314168.77 189.77 186.56 4 15-25 Shallow 10/31/2018
16RW02 v 6953440.13 3314139.68 182.97 179.94 4 8-18 Shallow 10/12/2018
16RW03 v 6953407.93 3314167.37 181.66 178.32 4 10-20 Shallow 10/11/2018
16RW04 v 6953535.89 3314226.20 190.94 188.04 4 14-24 Shallow 10/31/2018
16RW05 v 6953395.99 3314192.31 180.70 177.61 4 10-20 Shallow 10/11/2018
16RW06 v 6953828.03 3313990.94 197.37 194.35 4 15.5-25.5 Shallow 4/23/2018
16RW07 v 6953785.38 3313988.18 195.48 192.20 4 15-25 Shallow 4/20/2018
16RW08 v 6953788.82 3314017.82 196.37 193.62 4 16.5-26.5 Shallow 4/19/2018
16RW09 v 6953821.11 3314045.50 197.81 195.14 4 17-27 Shallow 4/19/2018
16RW10 v 6953763.40 3314053.06 195.25 192.27 4 15-25 Shallow 4/19/2018
16RW11 v 6953828.09 3314545.02 189.95 187.46 4 12-22 Shallow 5/3/2018
16RW12 v 6953887.58 3314501.01 196.22 193.23 4 22-32 Shallow 5/4/2018
16WW48 v 6953695.43 3314485.33 184.41 181.46 4 10-20 Shallow 10/11/2018
16WW49 v 6953750.74 3314402.85 190.69 187.66 4 42-52 Intermediate 8/2/2019
16WW51 v 6953616.52 3314455.29 183.26 180.13 4 31-41 Intermediate 5/3/2018
16WW55 v 6953802.81 3314115.62 194.03 191.11 4 17-27 Shallow 4/18/2018
16WW56 v 6953958.38 3314545.68 198.61 195.35 4 21-31 Shallow 11/1/2018
16WW57 v 6953896.70 3314654.99 177.06 173.12 2 26-36 Intermediate 8/5/2019
16WW58 v 6953665.15 3314691.22 177.24 173.32 2 28-38 Intermediate 8/7/2019

Notes:

Northing & Easting are based on Texas State Plane coordinate system, North Central Zone (4202), 1983 North American Datum.
Elevations are based on 1988 North American Vertical Datum.
bgs - below ground surface
ft amsl - feet above mean sea level
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Longhorn Army Ammunition Plant, Karnack, Texas
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Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 3-1
Summary of Pre-Remedy Sampling in Shallow Zone
October 2018 September 2019
| T 53 |2 slela|g|s
gl2|slg |8S|8|~|8|8|&|2| %
® ] A =] [+ w £ © ] £
= ® w s & = =] ) = S = ® o
(22 S ~ | ~| = = o 5} © n = ©
= | L2 v |2 | € o | == o = | 8 o
Monitoring S| S| s|2gS|o|le|E|=|8|5|=
. . o = = n =
Location Location Description el |l saez | RP|lE & | &2 &1 &
16EW02 Inside Mid-Plume ISB Area v v v v v v 4 v v v v v
16EW11 Inside Landfill Biobarrier #2 v v
16EW12B Inside Landfill Biobarrier #2 v 4
16EW13 Inside Landfill Biobarrier #2 v v
16EW14B Inside Landfill Biobarrier #2 v 4
16EW15 Inside Landfill Biobarrier #2 v v
16WW12 Upgradient to Bayou Biobarrier v v v v v
16WW14 Upgrqdlent Fo Landfill v v v v v v
Biobarrier #3
16WW16 Upgradient to L#azndﬂll Biobarrier v v v v v v v v v v v v
16WW22 Upgradient to Bayou Biobarrier v v v v v v v v v v v v
16WW24 Cross-gradient to South of Plume | v v v v 4 4 4 v v v v v
16WW26 Downglradienlt to Landfill v v v v v v % v v v v v
Biobarrier #1
16WW30 Downgradient of Mid-Plume v v v v v v v
ISB Area
16WW32 Cross-graglent Outside of v v v
Containment Area
16WW34 Cross-graglent Outside of v v v
Containment Area
16WW36 Downgradleqt to Landfill v v v v v v v v v v v v
Biobarrier #2
16WW38 Upgradient to I;;ndﬂll Biobarrier v v %
16WW39 Downgradient of Mid-Plume ISB v v v v v v v
Area
16WW40 Downgradient to Bayou Biobarrier | v 4 v v v v v
16WWA42 Downglradienlt to Landfill v v v v v v v
Biobarrier #1
16WW43 Cross-gradient to South of Plume | v/ v 4 4 v 4 v v 4 v 4 v
16WW44 Background v v v
16WW46 Downgradlgnt Outside of v v v
Contaminated Area
16WW48 Proposed.WeII and Downgradient v v v v v v v v v v v v
of Mid-Plume ISB Area
16WW55 Proposed V.VeII.Down.gradient to v v v v v v v v v v v v
Landfill Biobarrier #3
16WW56 Proposed Well anq Dow.ngradlent v v v
to Bayou Biobarrier
Notes:

 VOCs include TCE; cis-1,2-DCE; 1,1-DCE; 1,2-DCA; 1,1,2-TCA; VC; and methylene chloride.
® Anions include nitrate and sulfate.
° Dissolved gasses include ethene, ethane, and methane.

¢ Field Parameters include dissolved oxygen, oxidation reduction potential, and pH. ISB - insitu bioremediation

¢ Upper deep monitoring well qPCR - quantitative polymerase chain reaction
v Indicates that sample was collected and analyzed for the listed analyte. TCA - trichloroethane

DCA - dichloroethane TOC - total organic carbon

DCE - dichloroethene VC - vinyl chloride

DHC - Dehalococcoides (microbial analysis) VOCs - volatile organic compounds

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



Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Longhorn Army Ammunition Plant, Karnack, Texas

Table 3-2
Pre-Remedy Results - Shallow Groundwater
Location Code 16EW02 16EW11 16EW12B 16EW13 16EW14B 16EW15 16WW12 16WW14
Sample ID[ 16EW02-181009 16EW02-190918 16EW11-181013 16EW12B-181013 16EW13-181013 | 16EW14B-181013 | 16EW15-181013 16WW12-181012 16WW12-190918 16WW14-181010 16WW14-190916
Sample Date 10/9/2018 9/18/2019 10/13/2018 10/13/2018 10/13/2018 10/13/2018 10/13/2018 10/12/2018 9/18/2019 10/10/2018 9/16/2019
Sample Purpose REG REG REG REG REG REG REG REG REG REG REG
Parameter Units | MCL/PCL/UTL| Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result | ValQual | Result |Val Qual| Result | ValQual | Result | Val Qual | Result | Val Qual | Result | ValQual| Result |ValQual
DHC
|Dehalococcoides cells/mL NV 0.2 J
FIELD TESTS
Dissolved oxygen mg/L NV 1.16 1.11 0.28 0.25 1.05 1.14 1.09 0.36 0.34 0.44 0.88
Oxidation-Reduction Potential mV NV 80.2 171 -79.2 -72.7 -43.2 48 -134 130.1 163.3 57.1 24
pH pH units NV 6.00 6.16 6.31 6.23 5.81 5.72 7.07 5.74 5.79 593 6.17
GASES
Ethane pg/L NV 1.16
Ethylene Mg/l NV 8.81
Methane pg/L NV 33.6
GEN CHEMISTRY
Alkalinity mg/L NV 438
Bromide mg/L NV 2.66 4.68 3.82 2.91 1.4 1.86 3.9
Nitrate mg/L 10 <0.1 U
Sulfate mg/L NV 2,130
Total organic carbon mg/L NV 10.3
PERCHLORATE
|Perchlorate ug/L 17 <2 u <2 U 12 120 <2 U <2 U
VOLATILES
1,1,2-Trichloroethane pg/L NV <25 U <12 U <5 §) <25 <05 U <05 U
1,1-Dichloroethene ug/L 7 100 110 <5 U 49 J <05 U <05 U
1,2-Dichloroethane pg/L 5 <25 u 51 16 9.2 <05 U <05 U
cis-1,2-Dichloroethene Mg/L 70 16,000 25,000 86 52 2.6 0.79 J
Methylene chloride ug/L NV <50 U <25 U <10 U <5 U <1 U <1 U
Trichloroethene Mg/l 5 24,000 42,000 4,100 2,100 42 25
Vinyl chloride ya/L 2 470 650 12 5.5 1.1 <0.5 U
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration Level
(PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the Cleanup
Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
Mg/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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentratoin Level
RAWP - Remedial Action Work Plan
REG - regular
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Page 1 0of 4 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill

Table 3-2

Pre-Remedy Results - Shallow Groundwater

Aptim Federal Services, LLC

Location Code 16WW16 16WW22 16WW24 16WW24 16WW26
Sample ID| 16WW16-181010 16WW16-190916 16WW22-181010 16WW22-190917 16WW24-181009 | 16WW24-181009-FD 16WW24-190917 16WW26-181009 16WW26-190917 | 16WW26-190917-FD
Sample Date 10/10/2018 9/16/2019 10/10/2018 9/17/2019 10/9/2018 10/9/2018 9/17/2019 10/9/2018 9/17/2019 9/18/2019
Sample Purpose REG REG REG REG REG FD REG REG REG FD
Parameter Units | MCL/PCL/UTL| Result | ValQual [ Result |ValQual| Result | ValQual | Result |ValQual| Result | ValQual | Result | ValQual| Result | ValQual | Result | ValQual| Result |ValQual| Result | Val Qual
DHC
|Dehalococcoides cells/mL NV 0.5 U 5.2 1.6 0.3 J
FIELD TESTS
Dissolved oxygen mg/L NV 0.96 0.28 0.89 0.23 0.17 0.44 0.66 0.44
Oxidation-Reduction Potential mV NV 193.6 58.9 68.3 7.7 282.6 357 50.4 -1.6
pH pH units NV 6.10 6.12 5.86 6.05 3.54 3.76 5.08 521
GASES
Ethane Mg/l NV 2.31 <1 U 0.256 0.555 J 0.591 J
Ethylene Mg/l NV 4.98 1.56 1.39 1.24 2.59
Methane pg/L NV 403 2.46 1.65 3.27 10.5
GEN CHEMISTRY
Alkalinity mg/L NV 362 239 <5 U <5 U 12
Bromide mg/L NV 4.69 4.46 1.26 1.32 <01 U
Nitrate mg/L 10 <0.1 U <0.1 U <0.1 U <0.1 U <0.1 U
Sulfate mg/L NV 722 772 905 898 1170
Total organic carbon mg/L NV 4.34 2.62 2.76 2.65 5.03
PERCHLORATE
|Perch|orate Mg/l 17 420 460 55 <2 U <2 U <2 U <2 U <2 U <2 U <2 U
VOLATILES
1,1,2-Trichloroethane ug/L NV <25 U <12 U <05 U <05 U <05 U <05 U <05 U <25 U <05 U <05 U
1,1-Dichloroethene ug/L 7 <25 U 25 1.9 <05 U <05 U <05 U <05 U <25 U 14 1.6
1,2-Dichloroethane Mo/l 5 <25 U 19 J <05 U <0.5 U <0.5 U <05 U <05 U <25 U <05 U <0.5 U
cis-1,2-Dichloroethene Mg/L 70 8,500 6,600 19 2.7 <05 U <05 U <05 U 290 35 36
Methylene chloride ya/L NV <50 U <25 U <1 U <1 U <1 U <1 U <1 U <5 U <1 U <1 U
Trichloroethene Mg/l 5 21,000 13,000 150 34 <05 U <05 U <05 U 2,400 380 440
Vinyl chloride ua/L 2 330 220 4.5 0.44 J <05 U <05 U <05 U 5 J <05 U <05 U
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration Level
(PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the Cleanup
Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentratoin Level
RAWP - Remedial Action Work Plan
REG - regular
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 2 of 4
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Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 3-2
Pre-Remedy Results - Shallow Groundwater
Location Code 16WW30 16WW32 16WW34 16WW36 16WW38 16WW39 16WW40
Sample ID[ 16WW30-181012 16WW30-190918 16WW32-181011 | 16WW34-181010 | 16WW36-181009 16WW36-190916 16WW38-181010 16WW39-181010 16WW39-190917 16WW40-181012 |16WW40-181012-FD| 16WWA4(
Sample Date 10/12/2018 9/18/2019 10/11/2018 10/10/2018 10/9/2018 9/16/2019 10/10/2018 10/10/2018 9/17/2019 10/12/2018 10/12/2018 917,
Sample Purpose REG REG REG REG REG REG REG REG REG REG FD RI
Parameter Units | MCL/PCL/UTL | Result | Val Qual | Result | Val Qual | 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
DHC
|Dehalococcoides cells/mL NV 202
FIELD TESTS
Dissolved oxygen mg/L NV 1.3 0.22 1.94 0.92 0.39 0.21 0.38 0.48 0.23 0.3 2.09
Oxidation-Reduction Potential mV NV 50.1 -54.3 115.4 13.2 116.1 87.4 -44.9 115.9 241 -44 1 78
pH pH units NV 5.83 6.14 5.64 6.15 6.07 5.98 5.94 5.74 5.97 5.90 5.88
GASES
Ethane Mg/l NV <1 U
Ethylene Mg/l NV 12.3
Methane Mg/l NV 175
GEN CHEMISTRY
Alkalinity mg/L NV 613
Bromide mg/L NV 3.22 2.7 42 5.57 5.72
Nitrate mg/L 10 <0.2 U
Sulfate mg/L NV 6290
Total organic carbon mg/L NV 33
PERCHLORATE
|Perch|orate Mg/L 17 <2 U <2 U <2 <2 U <2 U <2 U <2 U 120 130 <2 U <2 U <2
VOLATILES
1,1,2-Trichloroethane ug/L NV <0.5 U <0.5 U <0.5 U <0.5 U <25 U <12 U <5 U <5 U <0.5 U <0.5 U <0.5 U <0.5
1,1-Dichloroethene ug/L 7 <05 U 0.82 J <05 U <05 U 450 190 21 <5 U 2.7 35 35 3.7
1,2-Dichloroethane Mg/l 5 <0.5 U <0.5 U <05 U <05 U 34 J 13 J <5 U <5 U 2 3.8 3.8 3.8
cis-1,2-Dichloroethene Mg/L 70 <05 U 79 <0.5 U <05 U 66,000 19,000 240 220 110 220 240 130
Methvlene chloride ya/L NV <1 U <1 U <1 U <1 U <50 U <25 U <10 U <10 U <1 U <1 U <1 U <1
Trichloroethene Mg/l 5 1.8 360 <05 U <05 U 22,000 15,000 4,400 3,900 1,200 660 640 740
Vinyl chloride ua/L 2 <05 U 0.41 J <05 U <05 U 610 230 160 15 741 4.5 4.2 3
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration Level
(PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the Cleanup
Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
Mg/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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentratoin Level
RAWP - Remedial Action Work Plan
REG - regular
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 4 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 3-2
Pre-Remedy Results - Shallow Groundwater
Location Code 16WW42 16WW43 16WW44 16WW46 16WW48 16WW55 16WW56
Sample IDP-190917 16WW42-181012 16WW42-190916 16WW43-181009 16WW43-190917 16WW44-181010 16WW46-181012 16WW48-181018 16WW48-190918 16WW55-181015 16WW55-190917 16WW56-190917
Sample Date|2019 10/12/2018 9/16/2019 10/9/2018 9/17/2019 10/10/2018 10/12/2018 10/18/2018 9/18/2019 10/15/2018 9/17/2019 9/17/2019
Sample PurposefG REG REG REG REG REG REG REG REG REG REG REG
Parameter Units | MCL/PCL/UTL | Val Qual | Result | ValQual | Result | Val Qual | Result | ValQual | Result | Val Qual | Result | ValQual | Result | ValQual | Result | ValQual | Result | Val Qual | Result | ValQual | Result | ValQual | Result | Val Qual
DHC
|Dehalococcoides cells/mL NV 2.1 0.3 J 05 u
FIELD TESTS
Dissolved oxygen ma/L NV 1.21 1.89 1.46 0.09 1.8 0.49 0.98 0.25 2.08 0.2 0.22
Oxidation-Reduction Potential mV NV 113.6 -314 -1.7 42 53.5 43.9 173.1 124.7 319.9 90.7 33.7
pH pH units NV 5.27 6.10 6.12 5.92 5.99 6.24 5.75 5.80 6.19 6.17 6.05
GASES
Ethane Mg/l NV <1 U 0.174 J 0.749 J
Ethylene Mg/l NV 2.28 2.19 3.79
Methane Mg/l NV 133 2.21 136
GEN CHEMISTRY
Alkalinity mg/L NV 104 259 347
Bromide mg/L NV 0.182 0.173 4.33 2.12
Nitrate mg/L 10 <0.1 U <0.2 <0.1 u
Sulfate mg/L NV 6.35 1770 1110
Total organic carbon mg/L NV 9.46 8.78 7.32
PERCHLORATE
|Perch|orate Mg/l 17 U <2 U <2 U <2 U <2 U <2 U <2 U 14 <2 U 400 480 <2 U
VOLATILES
1,1,2-Trichloroethane hg/L NV U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 U <0.5 <25 U <5 U <5 <0.5 U
1,1-Dichloroethene ug/L 7 <05 U <05 U <05 U <05 U <05 U <05 U 11 7 <5 U 9.1 J <05 U
1,2-Dichloroethane Mg/l 5 <05 U <05 U <0.5 U <05 v <05 U <05 U 12 7 <5 U 5.3 J <05 U
cis-1,2-Dichloroethene Mg/l 70 42 240 <05 U <05 U <05 U <05 u 2,600 1,800 540 310 1.7
Methvlene chloride ya/L NV U <1 U <1 U <1 U <1 U <1 U <1 U <1 <5 U <10 U <10 U <1 U
Trichloroethene Mg/l 5 6 29 <05 U <05 U <05 U 3 8,800 3,700 5,900 3,200 27
Vinyl chloride ug/L 2 <0.5 U 1.1 <0.5 U <0.5 U <0.5 U <0.5 U 15 7.4 <5 U 37 0.41 J
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration Level
(PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the Cleanup
Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
g/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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentratoin Level
RAWP - Remedial Action Work Plan
REG - regular
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 4 of 4 Project No. 501032



Remedial Action Completion Report, LHAAP-16

Aptim Federal Services, LLC

Table 3-3
Pre-Remedy Sampling and Analyses in Intermediate and Upper Deep Zones
Monitoring
Locations ISB Area October 2018 September 2019
i i
L =
> :2
n n
© 5 o] © 5 -
DTS 83 SHEERGEE 2| 5
cle|s| &lS|8l.lgl 5| &2 s &S|8-8|s
K23 O|d|o||w| E|o| 2|39V o||lw]| E
S|s|lw o202 Sl w|w | =20
o5 ¢|12sele| 525 e2seleg s
MEIE R EE E R EIF R E
3@.9%500%%3@.9%5005%
2l o|3P|S|a|&|S|S|2|5|SIP|S|ali
16EW05 Inside Mid-Plume ISB Area 254
16EW06 Inside Mid-Plume ISB Area IV A AR AR AR 2R and v
16EW07 Inside Mid-Plume ISB Area 254
16EW08 Inside Mid-Plume ISB Area IV
16WW13 Downgradient of Landfill Vi v Viviv|Vv v
Upper deep zone; downgradient of Mid-
e VI v v v
16WW21 Plume ISB Area
16WW23 Downgradient of Landfill 4% VvV v
Upgradient of Mid-Plume ISB Area /
16WW25 Downgradient of Landfill viviivv|v|iv|v|v]v| VvV v
Biobarrier #1
16WW27 DowngradlentOuflde of Contaminated v v /1 o
[ea
16WW29 Downgra?;agt;;l;/hd-Plume JAAgA N A g g Ay v
16WW31 Cross-gradient Uxt::ge of Contanment |1, %
16WW33 Cross-gradient Uxtrs;ge of Contanment |1, %
16WW35 UpgradientofM!d-PIumeISBArea/ JAAN A AN A v
Downgradient of Landfill
16WW37 Downgradient of Landf|II/Upgrad|entof v v
Landfill
16WW41 Downgradient of Mid-Plume AAAADA T AN AN v
ISB Area
16WW45 Background i v v
16WW49 Proposed Well and Downgradient of Mid- s v
Plume ISB Area
16WW51 Proposed Well and Downgradient of Mid- s v
Plume ISB Area
16WW57 Across Hamsqn Bayou from Bayou v V2 V2 BV V1 1 A A
Biobarrier
Across Harrison Bayou from Bayou
16WW58 L Vv v iv|v|v|v|Iv]Vv
Biobarrier
Notes:

# VOCs include TCE; cis-1,2-DCE; 1,1-DCE; 1,2-DCA; 1,1,2-TCA; VC; and methylene chloride.
® Anions include nitrate and sulfate.
¢ Dissolved gasses include ethene, ethane, and methane.

¢ Field parameters include dissolved oxygen, oxidation reduction potential, and pH.

¢ Upper deep monitoring well. All other wells in this table are in the intermediate zone.

v Indicates that sample was collected and analyzed for the listed analyte.
DCE - dichloroethene
DCA - dichloroethane
DHC - Dehalococcoides (microbial analysis)

ISB - in situ bioremed
gPCR - quantitative p
TCA - trichloroethane

iation
olymerase chain reaction

TOC - total organic carbon

VC - vinyl chloride
VOCs - volatile organ

ic compounds

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karack, Texas
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Remedial Action Completion Report, LHAAP-16 Landfill

Table 3-4
Pre-Remedy Results - Intermediate Groundwater

Longhorn Army Ammunition Plant, Karnack, Texas

Location Code 16EW05 16EW06 16EW07 16EW08 16WW13 16WW21° 16WW23
Sample ID] 16EW05-181011 16EW06-181009 16EW06-190918 16EW07-181013 16EW08-181013 | 16WW13-181012 | 16WW13-190918 16WW21-181012 16WW23-181012 16WW23-190917
Sample Date 10/11/2018 10/9/2018 9/18/2019 10/13/2018 10/13/2018 10/12/2018 9/18/2019 10/12/2018 10/12/2018 9/17/2019
Sample Purpose REG REG REG REG REG REG REG REG REG REG
Parameter Units |[MCL/PCL/UTL| 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
DHC
|Dehalococcoides cells/mL NV 1.7
FIELD TESTS
Dissolved oxygen mg/L NV 0.74 0.95 0.53 1.62 0.48 1.02 0.16 0.82 1.23 0.14
Oxidation-Reduction Potential mV NV 189.9 59.3 58 -130.9 -16 225.7 190 166.4 13.2 8
pH pH units NV 6.17 5.84 6.18 712 6.23 4.68 5.52 5.52 5.49 6.07
GASES
Ethane Mg/l NV 0.31 J
Ethylene Mg/l NV 3.76
Methane Mg/l NV 8.39
GEN CHEMISTRY
Alkalinity mg/L NV 438
Bromide mg/L NV 3.1 3.38 2.14 1.11 0.929 0.218
Nitrate mg/L 10 <0.2 U
Sulfate mg/L NV 6,120
Total organic carbon mg/L NV 31
PERCHLORATE
|Perch|orate Mg/l 17 <2 U 42 <2 U <2 U <2 U <2 U <2 U
VOLATILES
1,1,2-Trichloroethane Mg/l NV <25 U <12 U <5 U <05 U <05 U <05 U <05 U
1,1-Dichloroethene Mgl 7 25 22 J <5 U 0.7 J <05 U <05 U <05 U
1,2-Dichloroethane Mg/l 5 4.6 J <12 U <5 U <05 U <05 U <05 U <05 U
cis-1,2-Dichloroethene Mg/L 70 3,700 3,700 1,700 210 <05 U <05 U <05 U
Methylene chloride Mg/l NV <5 U <25 U <10 U <1 U <1 U <1 U <1 U
Trichloroethene Mgl 5 5,500 6,500 4,400 630 <05 U <05 0] <05 U
Vinyl chloride Mg/l 240 190 51 5.6 <05 U <05 U <05 U
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
# Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration
Level (PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 pg/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the
Cleanup Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
g/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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentration Level
RAWP - Remedial Action Work Plan
REG - regular sample
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Page 1 of 3
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Remedial Action Completion Report, LHAAP-16 Landfill

Table 3-4

Pre-Remedy Results - Intermediate Groundwater

Aptim Federal Services, LLC

Longhorn Army Ammunition Plant, Karnack, Texas

Location Code 16WW25 16WW27 16WW29 16WW31 16WW33
Sample ID] 16WW25-181009 16WW25-190919 | 16WW25-190919-FD | 16WW27-181012 16WW27-190917 16WW29-181015 | 16WW29-190918 | 16WW31-181010 | 16WW31-181010-FD | 16WW33-181010
Sample Date 10/9/2018 9/19/2019 9/19/2019 10/12/2018 9/17/2019 10/15/2018 9/18/2019 10/10/2018 10/10/2018 10/10/2018
Sample Purpose REG REG FD REG REG REG REG REG FD REG
Parameter Units [MCL/PCL/UTL| 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 [ValQual
DHC
[Dehalococcoides cells/mL NV 0.5 U 0.5
FIELD TESTS
Dissolved oxygen mg/L NV 0.31 0.2 0.98 0.04 1.16 0.42 0.7 1.39
Oxidation-Reduction Potential mV NV -134 -18.2 -114 -26 251 -39.1 2191 132.3
pH pH units NV 5.95 5.68 5.54 5.99 6.19 5.85 5.32 6.49
GASES
Ethane Mg/l NV 0.316 J <1 U
Ethylene Mg/L NV 0.954 J 1.87
Methane Mgl NV 13.7 2.41
GEN CHEMISTRY
Alkalinity mg/L NV 69 459
Bromide mg/L NV 2.86 0.218
Nitrate mg/L 10 <041 U <0.1 U
Sulfate mg/L NV 5710 99.2
Total organic carbon mg/L NV 23.8 1.8
PERCHLORATE
|Perch|0rate Mg/l 17 <2 U <2 v <2 U <2 U <2 U <2 <2 U <2 U <2 U <2 U
VOLATILES
1,1,2-Trichloroethane Mgl NV <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U
1,1-Dichloroethene Mg/l 7 <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U
1,2-Dichloroethane Mg/l 5 <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 u <05 U
cis-1,2-Dichloroethene Mg/l 70 <05 U <05 U <05 U <05 U <05 v 8.4 <05 U <05 U <05 U <05 U
Methylene chloride Mg/l NV <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U <1 U
Trichloroethene Mg/l 5 <05 U <05 U <05 U <05 U <05 U 3.3 2.7 <05 U <05 U <05 U
Vinyl chloride Mg/l 2 <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 U <05 u <05 u
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration
Level (PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the
Cleanup Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentration Level
RAWP - Remedial Action Work Plan
REG - regular sample
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Page 2 of 3 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 3-4
Pre-Remedy Results - Intermediate Groundwater
Location Code 16WW35 16WW37 16WW41 16WW45 16WW49 16WW51 16WW57 16WW58
Sample ID] 16WW35-181010 16WW35-190918 16WW37-181010 16WW41-181009 16WW41-190917 | 16WW45-181010 16WW49-190919 16WW51-190918 16WW57-190918 16WW58-190918 | 16WW58-190918-FD
Sample Date 10/10/2018 9/18/2019 10/10/2018 10/9/2018 9/17/2019 10/10/2018 9/19/2019 9/18/2019 9/18/2019 9/18/2019 9/18/2019
Sample Purpose REG REG REG REG REG REG REG REG REG REG FD
Parameter Units | MCL/PCL/UTL| Result | Val Qual | Result | ValQual | Result | ValQual | Result |Val Qual| Result | Val Qual| Result [ValQual| Result |Val Qual| Result | Val Qual | Result | Val Qual | Result |Val Qual| Result | Val Qual
DHC
|Dehalococcoides cells/mL NV 33.9 0.5 U 35.3 17.8
FIELD TESTS
Dissolved oxygen mg/L NV 0.42 0.26 0.57 0.79 0.27 1.25 0.44 0 0.17 0.16
Oxidation-Reduction Potential mV NV 158.6 143 48.3 266 109.5 -25 -27.3 -90.8 13.6 -78.1
pH pH units NV 6.17 6.64 6.73 6.21 6.18 7.05 6.16 6.06 5.69 5.98
GASES
Ethane Mg/l NV 0.644 J 0.281 J 0.246 J 0.332 J 0.318 J
Ethylene Mg/l NV 4,38 3.04 1.18 1.51 143
Methane Mg/l NV 55 6.55 2.44 3.62 4.37
GEN CHEMISTRY
Alkalinity mg/L NV 969 951 133 94 107
Bromide mg/L NV <0.2 U 3.35 3.16 3.52 3.48
Nitrate mg/L 10 <0.2 U <0.2 U <0.1 U <01 U <01 U
Sulfate mg/L NV 8,400 9,260 2,310 394 396
Total organic carbon mg/L NV 44 58 10.9 4.21 4.27
PERCHLORATE
|Perchlorate Mg/l 17 420 410 <2 U 60 <2 U <2 U <2 U <2 v <2 U <2 U <2 U
VOLATILES
1,1,2-Trichloroethane Mg/l NV <25 U <12 U <05 U <5 U <5 U <05 U <05 U <05 U <05 U <25 U <25 U
1,1-Dichloroethene Mgl 7 190 120 <05 U 17 11 <05 U <05 <05 U 0.56 J 3.9 J 3.9 J
1,2-Dichloroethane Mg/l 5 <25 u <12 U <05 U <5 U <5 u <05 U 0.86 J <05 U <05 u <25 u <25 U
cis-1,2-Dichloroethene Mg/l 70 19,000 8,800 5.2 1,200 1,300 <05 v 130 9.1 <05 U 170 180
Methylene chloride Mg/l NV <50 U <25 U <1 U <10 U <10 U <1 U <1 U <1 U <1 U <5 U <5 U
Trichloroethene Mg/l 5 21,000 13,000 84 9,800 3,900 <05 U 260 90 24 4,300 4,100
Vinyl chloride Mg/l 2 170 75 <05 U 110 80 <05 U <05 U <05 U <05 U <25 U <25 U
Notes:
Blue highlighted/bold results indicate concentrations above the MCL/PCL.
# Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration
Level (PCL) for groundwater.
® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater
Background (Shaw, 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1
Groundwater Residential PCL; thus, the background value will be considered the
Cleanup Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).
° Well 16WW22 is in the Upper Deep groundwater zone, not the Intermediate.
ug/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.
cells/mL - cells per milliliter
DHC - Dehalococcoides
FD - field duplicate
ID - identification
MCL - maximum contaminant limit
mg/L - milligrams per liter
mV - millivolt
NV - no value
PCL - Protective Concentration Level
RAWP - Remedial Action Work Plan
REG - regular sample
UTL - Upper Threshold Limit
Val Qual - validation qualifier
VOCs - volatile organic compounds
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 3 Project No. 501032



Remedial Action Completion Report, LHAAP-16

Table 3-5
Summary of Pre-Remedy Surface Water Sampling
Analyses
Q&
—_ D
) @
B | 8 S| S
Monitoring 3 L 38| =8 o
Location Location Description [ Q& [ 28| 2 & 2
Harrison Bayou
’ v v v v
16501 downstream of LHAAP-16
Harrison Bayou, centered
16SW02 on LHAAP-16 contaminant 4 4 4 v
plumes
Harrison Bayou, upstream
16SW03 of LHAAP-16 contaminant v v v v
plumes
Notes:

# VOCs include trichloroethene (TCE); cis-1,2-dichloroethene (DCE); 1,1-DCE; 1,2-dichloroethane (DCA);

1,1,2-trichloroethane (TCA); Vinyl Chloride (VC); and methylene chloride.
® Metals include arsenic, chromium, manganese, nickel and thallium.

° Field Parameters include dissolved oxygen, oxidation reduction potential, conductivity, temperature and

v' Indicates that sample was collected and analyzed for the listed analyte.

VOCs - volatile organic compounds

Contract No. W9128F-13-D-0012, Task Order No. W912BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 3-6
Pre-Remedy Results - Surface Water
Location Code 16SW01 16SW02 16SW03
Sample ID 16SW01-181011 16SW01-181011-FD 16SW02-181011 16SW03-181011
Sample Date 10/11/2018 10/11/2018 10/11/2018 10/11/2018
Sample Purpose REG FD REG REG
Parameter Units MCL/PCL/UTL | Result | ValQual | Result | ValQual | Result | ValQual [ Result | Val Qual
Field Tests
Dissolved oxygen mg/L NV 3.74 3.44 4.4
Oxidation-Reduction Potential mV NV 199.2 173.6 1854
pH pH units NV 6.97 6.67 7.16
Specific conductivity umhos/cm NV 0.152 0.153 0.149
Temperature C NV 20.84 211 21.46
Metals
Arsenic mg/L 0.01 0.00204 0.00212 0.00198 J 0.00194 J
Chromium mg/L 0.1 0.000499 J 0.000515 J <0.001 U <0.001
Manganese mg/L 78" 0.545 0.586 0.485 0.36
Nickel mg/L 0.49° 0.00756 0.00786 0.00725 0.00668
Thallium mg/L 0.002 0.000418 J <0.001 U <0.001 U <0.001 U
Perchlorate
Perchlorate Mg/l 172 <2 u <2 U <2 U <2 u
Volatiles
1,1,2-Trichloroethane Mg/l 5 <05 U <05 U <05 U <05 U
1,1-Dichloroethene Mg/l 7 <05 U <05 U <05 U <05 U
1,2-Dichloroethane Mg/l 5 <05 U <05 U <05 U <05 U
cis-1,2-Dichloroethene Mg/l 70 <05 U <05 U <05 U <05 U
Methylene chloride Mg/l 5 <1 U <1 U <1 U <1 U
Trichloroethene Mgl 5 <05 U <05 U <05 U <05 U
Vinyl chloride Mgl 2 <05 U <05 U <05 U <05 U
Notes:

Blue highlighted/bold results indicate concentrations above the MCL/PCL.

? Texas Risk Reduction Program (TRRP) Tier 1 Residential Protective Concentration Level (PCL) for groundwater.

® 95% UTL value from Final Evaluation of Perimeter Well Data for Use as Groundwater Background (Shaw 2007) for Manganese is 7,820 ug/L, which is above the TRRP Tier 1 Groundwater Residential PCL; thus, the
background value will be considered the Cleanup Level for Manganese per Table 1-1 of the Draft Final RAWP (APTIM 2018).

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.

g/L - micrograms per liter

pmhos/cm - micromhos per centimeter

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karack, Texas Page 1 of 2 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Notes: (cont.)

C - degrees Celsius

DHC - Dehalococcoides

FD - field duplicate

ID - identifier

MCL - maximum contaminant limit
mg/L - milligrams per liter

mV - millivolts

NV - no value

RAWP - Remedial Action Work Plan
REG - regular sample

UTL - Upper Threshold Limit

Val Qual - validation qualifier
VOCs - volatile organic compounds

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



Remedial Action Completion Report, LHAAP-16 Landfill

Table 4-1

In Situ Bioremediation Amendment Mixtures

Aptim Federal Services, LLC

Carbon Source

Total Sodium

Volume | Water Mass | Volume | spc.9™ | zvI | Bromide
Area (gal) (gal) Product (Ibs) (gal) (gal) (Ibs) (Ibs)
Bayou BioBarrier 3,7% 3,366 ABC™ 3,500 427 1.32 3,500 15.4
Mid Plume Shallow Zone Biogrid 41,627 37,467 EDS-ER™ 28,414 4,107 53.10 0 171.6
Mid Plume Intermediate Zone Biobarrier 23,585 21,173 EDS-ER™ 16,565 2,394 17.70 0 99.0
Landfill BioBarrier #1 7,241 6,510 EDS-ER™ 5,041 729 1.59 0 304
Landfill BioBarrier #2 5,302 4,781 EDS-ER™ 3,594 520 1.06 0 11.0
Landfill BioBarrier #3 3,377 3,039 EDS-ER™ 2,333 337 0.79 0 13.2

Notes:

ABC™  Anaerobic Biochem. This carbon substrate is a proprietary mixture of lactates, fatty acids, alcohols and a phosphate buffer.
EDS-ER™ Electron Donor Solution - Extended Release. This is a carbon substrate that becomes an emulsified vegetable oil when mixed with water.

gal gallons

Ibs pounds

SDC-9™  dechlorinating microbial consortium
VAY zero valent iron

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 4-2
Injection Volumes
Target Volume Volume Volume
Interval Completion | Injected | Extracted |Recirculated
Location (feet bgs) | Start Date Date (gallons) [ (gallons) | (gallons)

Bayou BioBarrier
161W20" 14-24 9/24/2019 9/24/2019 271
DPT-26 22-32 9/26/2019 9/26/2019 271
DPT-27 22-32 9/26/2019 9/26/2019 271
DPT-28 22-32 9/25/2019 9/25/2019 271
DPT-29 22-32 9/25/2019 9/25/2019 271
DPT-30 22-32 9/25/2019 9/25/2019 271
DPT-31 22-32 9/25/2019 9/25/2019 271
DPT-32 18-28 9/25/2019 9/25/2019 271
DPT-33 18-28 9/25/2019 9/25/2019 271
DPT-34 18-28 9/25/2019 9/25/2019 271
DPT-35 18-28 9/24/2019 9/24/2019 271
DPT-37 14-24 9/24/2019 9/24/2019 271
DPT-38 14-24 9/24/2019 9/24/2019 271
DPT-39 14-24 9/24/2019 9/24/2019 271
Total Injected 3,794

Mid Plume Shallow Zone Biogrid
DPT-40 14-36 9/30/2019 9/30/2019 1,129
DPT-41 14-36 9/30/2019 9/30/2019 1,272
DPT-42 14-36 9/30/2019 9/30/2019 1,127
DPT-43 14-36 10/1/2019 10/1/2019 1,027
DPT-44 14-36 9/30/2019 9/30/2019 1,127
DPT-45 14-36 10/1/2019 10/1/2019 1,027
DPT-46 14-36 10/3/2019 10/3/2019 1,027
DPT-47 14-36 10/1/2019 10/2/2019 1,027
DPT-48 14-36 10/2/2019 10/2/2019 1,027
DPT-49 14-36 10/4/2019 10/4/2019 1,027
DPT-50 14-36 10/2/2019 10/2/2019 1,027
DPT-51 14-36 10/1/2019 10/2/2019 1,027
DPT-52 14-36 10/3/2019 10/4/2019 1,027
DPT-53 14-36 10/1/2019 10/1/2019 1,027
DPT-54 14-36 10/5/2019 10/6/2019 1,027
DPT-55 14-36 10/3/2019 10/4/2019 1,027
DPT-56 14-36 10/2/2019 10/3/2019 1,027
DPT-57 14-36 10/3/2019 10/3/2019 1,027
DPT-58 14-36 10/1/2019 10/2/2019 1,027
DPT-59 14-36 10/2/2019 10/3/2019 1,027
DPT-60 14-36 10/10/2019 10/10/2019 1,027
DPT-61 14-36 10/10/2019 10/10/2019 1,027
DPT-62 14-36 10/10/2019 10/11/2019 1,027
DPT-63 14-36 10/8/2019 10/10/2019 1,027

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 4 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 4-2
Injection Volumes
Target Volume Volume Volume
Interval Completion | Injected | Extracted |Recirculated
Location (feet bgs) | Start Date Date (gallons) [ (gallons) | (gallons)
DPT-64 14-36 10/5/2019 10/6/2019 1,027
DPT-65 14-36 10/8/2019 10/8/2019 1,027
DPT-66 14-36 10/7/2019 10/7/2019 1,027
DPT-67 14-36 10/6/2019 10/6/2019 1,027
DPT-68 14-36 10/4/2019 10/5/2019 1,027
DPT-69 14-36 10/3/2019 10/4/2019 1,027
DPT-70 14-36 10/5/2019 10/6/2019 1,027
DPT-71 14-36 10/6/2019 10/7/2019 1,027
DPT-72 14-36 10/7/2019 10/8/2019 1,027
DPT-73 14-36 10/8/2019 10/10/2019 1,027
DPT-74 14-36 10/10/2019 10/10/2019 1,027
DPT-75 14-36 10/10/2019 10/11/2019 1,027
DPT-76 14-36 10/4/2019 10/4/2019 1,027
DPT-77 14-36 10/5/2019 10/6/2019 1,027
DPT-78 14-36 10/6/2019 10/7/2019 1,027
DPT-79 14-36 10/7/2019 10/8/2019 1,027
Total Injected 41,627
Mid Plume Intermediate Zone Biobarrier
16EW05 47-52 11/16/2019 11/22/2019 2,395
16EW06 50-55 11/16/2019 11/22/2019 2,394
16EW07 41-46 11/16/2019 11/22/2019 2,394
16EW08 34-39 11/16/2019 11/22/2019 2,394
161W25 40-55 9/27/2019 9/29/2019 2,394
161W26 40-55 9/27/2019 9/29/2019 2,394
16IW27/16TIP27 40-55 9/27/2019 10/9/2019 2,394
161W28/16TIP28 35-50 9/27/2019 10/14/2019 2,394
161W29 35-50 9/27/2019 9/29/2019 2,395
16IW30 35-50 9/27/2019 10/1/2019 2,038
Total 23,585
16EW05 47-52 10/17/2019 11/14/2019
16EW06 50-55 10/17/2019 11/14/2019 112.320
16EW07 41-46 10/17/2019 11/14/2019 ’
16EW08 34-39 10/17/2019 11/14/2019
Total Extracted 112,320
161W25 40-55 10/18/2019 11/14/2019
161W26 40-55 10/18/2019 11/14/2019 112.320
161W29 35-50 10/18/2019 11/14/2019 ’
161W30 35-50 10/18/2019 11/14/2019
Total Recirculated 112,320
Landfill BioBarrier #1
DPT 01 15-21 10/16/2019 10/16/2019 291

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 4-2
Injection Volumes
Target Volume Volume Volume
Interval Completion | Injected | Extracted |Recirculated
Location (feet bgs) | Start Date Date (gallons) [ (gallons) | (gallons)
DPT 02 15-21 10/15/2019 10/16/2019 291
DPT 03 15-21 10/16/2019 10/16/2019 291
DPT 04 15-21 10/15/2019 10/16/2019 291
DPT 05 15-21 10/16/2019 10/16/2019 291
DPT 06 15-21 10/16/2019 10/16/2019 291
DPT 07 15-21 10/15/2019 10/16/2019 291
DPT 08 13-18 10/16/2019 10/16/2019 234
DPT 09 13-18 10/16/2019 10/16/2019 234
DPT 10 13-18 10/16/2019 10/16/2019 234
DPT 11 13-18 10/10/2019 10/10/2019 234
DPT 12 13-18 10/16/2019 10/16/2019 234
DPT 13 5-18 10/16/2019 10/16/2019 632
DPT 14 5-18 10/17/2019 10/18/2019 632
DPT 15 5-18 10/16/2019 10/18/2019 632
DPT 16 5-18 10/17/2010 10/17/2010 632
DPT 17 5-18 10/16/2010 10/17/2010 632
DPT 18 5-18 10/17/2010 10/17/2010 632
16IW09 13-18 10/17/2010 10/17/2010 242
Total Injected 7,241
Landfill BioBarrier #2
16EW11 15.2-24.8 12/20/2019 12/21/2019 540
16EW12B 13-18 12/20/2019 12/20/2019 540
16EW13 15-24.6 12/20/2019 12/20/2019 540
16EW14B 14-29 12/20/2019 12/20/2019 540
16EW15 13.9-23.5 12/20/2019 12/21/2019 540
16/W01 15-25 12/3/2019 12/4/2019 650
16IW03 15-25 12/3/2019 12/4/2019 651
16IW05 15-25 12/3/2019 12/4/2019 651
161W07 14-24 12/3/2019 12/4/2019 651
Total Injected 5,302
16EW11 15.2-24.8 12/3/2019 12/18/2019
16EW12B 13-28 12/3/2019 12/18/2019
16EW13 15-24.6 12/3/2019 12/18/2019 21,438
16EW14B 14-29 12/3/2019 12/18/2019
16EW15 13.9-23.5 12/3/2019 12/18/2019
Total Extracted 21,438
16IW01 15-25 12/11/2019 12/19/2019 4,618
16IW03 15-25 12/11/2019 12/19/2019 4,712
16IW05 15-25 12/11/2019 12/19/2019 4,983
16IW07 14-24 12/11/2019 12/19/2019 4,718
Total Recirculated 19,030
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Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 4-2
Injection Volumes
Target Volume Volume Volume
Interval Completion | Injected | Extracted |Recirculated
Location (feet bgs) | Start Date Date (gallons) [ (gallons) | (gallons)
Landfill BioBarrier #3
DPT 19 17-27 10/19/2019 10/19/2019 421
DPT 20 17-27 10/19/2019 10/19/2019 421
DPT 21 17-27 10/19/2019 10/19/2019 424
DPT 22 17-27 10/19/2019 10/19/2019 424
DPT 23 15-25 10/19/2019 10/19/2019 423
DPT 24 15-25 10/19/2019 10/19/2019 422
DPT 25 15-25 10/19/2019 10/19/2019 421
161W10 15-25 10/19/2019 10/19/2019 422
Total Injected 3,377

Notes:

' 161W20 is sometimes labeled as DPT-36. However, it is a permanent injection well, not a direct push point.

bgs  below ground surface

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 4-3
Harrison Bayou Observations
Dissolved
Oxygen Reason for

Date Time (mglL) Comments Observation

912412019 8:50 2.85 First Injections started at 10:45 | ~e2ding prior to
start of injections.

9/24/2019 12:45 3.19 No visible product in creek
912412019 13:45 3.41 No visible product in creek
9/24/2019 14:47 3.47 No visible product in creek
9/24/2019 16:45 3.21 No visible product in creek
9/25/2019 7.27 2.75 No visible product in creek
9/25/2019 9:30 3.32 No visible product in creek  |opservations while
9/25/2019 10:30 3.33 No visible product in creek  linjections were in
9/25/2019 11:35 3.67 No visible product in creek  [progress at Bayou
9/25/2019 12:30 3.68 No visible product in creek |Biobarrier
9/25/2019 13:50 3.85 No visible product in creek
9/25/2019 14:50 5.63 No visible product in creek
9/25/2019 15:50 5.06 No visible product in creek
9/26/2019 7:28 2.93 No visible product in creek
9/26/2019 9:30 2.95 Finished Injection at 10:00
9/26/2019 10:30 3.92 No visible product in creek
9/27/2019 8:00 297 No visible product in creek
9/28/2019 7:20 2.74 No visible product in creek . .
91292019 7:45 277 No visible product in creek f[;‘:'g’n‘;bvsv:;"kag?tg
9/30/2019 9:00 3.72 No visible product in creek injections.
10/1/2019 12:31 4.68 No visible product in creek
10/2/2019 9:53 3.59 No visible product in creek
10/3/2019 7:10 2.60 No visible product in creek
10/22/2019 - 6 No visible product in creek )
11/412019 _ 6.56 No visible product in creek |2 observations.

Note:
mg/L - milligrams per liter

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 4-4
TOC and Bromide During Implementation of Landfill Biobarrier #2

Bromide (SW9056) (mg/L)
Sample Date
Pre-remedy
Well ID | 10/13/2018 | 12/4/2019 | 12/5/2019 | 12/6/2019 | 12/9/2019 | 12/12/2019 | 12/18/2019
16EW11 4.68 412 4 3.91 3.77 3.92 4.58
16EW12B 3.82 3.32 3.43 2.6 2.93 2.94 2.93
16EW13 2.91 2.28 2.33 2.35 2.23 2.53 2.52
16EW14B 1.4 1.4 1.43 1.37 1.48 1.43 1.65
16EW15 1.86 1.54 1.59 1.52 1.53 1.48 1.59
Total Organic Carbon (SM5310) (mg/L)
Sample Date
Pre-remedy
Well ID | 10/13/2018 | 12/4/2019 | 12/5/2019 | 12/6/2019 | 12/9/2019 | 12/12/2019 | 12/18/2019
16EW11 6.36 7.02 8.32 93.4 13.5 11.2 15.6
16EW12B 9.15 9.24 38.2 12.7 11.2 11.8 13.8
16EW13 9.85 8.5 9.09 9.21 9.54 10.2 23.9
16EW14B 21.6 21 21 20.7 22.6 21 221
16EW15 21 21.7 30.8 30.3 26.1 274 26.7

Notes:

Amendments were injected, extracted, and/or recirculated at Landfill Biobarrier #2 between December 3-21, 2019.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater, 2017.

SW9056  Test Method 9056A, SW-846, 2007.

ID identifier
mg/L milligrams per liter
TOC total organic carbon

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
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Remedial Action Completion Report, LHAAP-16 Landfill

Table 4-5

TOC and Bromide During Implementation of Mid-Plume Intermediate Biobarrier

Aptim Federal Services, LLC

Bromide (SW9056) (mg/L)

Sample Date
Pre-remedy
Well ID | 10/9/2018 |10/11/2018|10/13/2018|10/18/2019]|10/22/2019]|10/25/2019|10/31/2019| 11/5/2019 | 11/6/2019 | 11/8/2019 {11/11/2019
16EW05 3.1 3.92 1.93 2.82 2.78
16EW06 3.38 2.99 2.06 46J
16EW07 2.14 1.37 2.79 2.96
16EW08 1.11 20.6 41.8
Total Organic Carbon (SM5310) (mg/L)
Sample Date
Pre-remedy
Well ID | 10/9/2018 |10/31/2019| 11/5/2019 | 11/6/2019 | 11/8/2019 [11/11/2019
16EW05 30.6 211 31
16EW06 31 27 28.1
16EW07 21 32.6
16EW08 64
Notes:

Amendments were injected, extracted, and or recirculated at the intermediate zone of the mid-plume area between 9/27/2019 and 11/22/2019.
SM5310 - Method 5310, Standard Methods For the Examination of Water and Wastewater, 2017.
SW9056 - Test Method 9056A, SW-846, 2007.

J - Estimated. The analyte was positively identified, the quantitation is an estimation due to discrepancies in meeting certain analyte-specific quality control criteria.

ID - identification

mg/L - milligrams per liter

TOC - total organic carbon

Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas
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Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 5-1
Design Effectiveness Results at Bayou Biobarrier
Location Code 16IW20 16RW11 16RW12
Sample ID 161W20-191022 161W20-200309 16RW11-191022 16RW12-191022 16RW12-191022-FD 16RW12-200310
Sample Date 10/22/2019 3/9/2020 10/22/2019 10/22/2019 10/22/2019 3/10/2020
Location| Shallow; Bayou Biobarrier | Shallow; Bayou Biobarrier| Shallow; Within Bayou | Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of
Description Area Area Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.04 2.6 0.07 0.88 1.34
ORP (field reading) mV -182 -230 -39 159 7
pH (field reading) pH units 6.07 6.49 5.27 6.12 6.65
Bromide (SW9056) mg/L 4.09 13.4 213 3.85 3.9 4.3
Total organic carbon (SM5310) mg/L 38 10.7 3290 1.78 1.91 2.56
Location Code 16WW12 16WW22
Sample ID 16WW12-181012 16WW12-190918 16WW12-191022 16WW22-181010 16WW22-190917 16WW22-191022
Sample Date 10/12/2018 9/18/2019 10/22/2019 10/10/2018 9/17/2019 10/22/2019
Location| Shallow; Upgradient of | Shallow; Upgradient of Shallow; Upgradient of Shallow; Upgradient of | Shallow; Upgradient of | Shallow; Upgradient of
Description Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.36 0.34 0.05 0.89 0.23 0.52
ORP (field reading) mV 130.1 163.3 -37 68.3 -17.7 29
pH (field reading) pH units 5.74 5.79 6.02 5.86 6.05 6.30
Bromide (SW9056) mg/L 3.9 3.56 4.46 35
Total organic carbon (SM5310) mg/L 7.51 2.62 1.84
Location Code 16WW39 16WW40
Sample ID 16WW39-181010 16WW39-190917 16WW39-191022 16WW40-181012 16WW40-181012-FD 16WW40-190917 16WW40-191022 16WW40-200310
Sample Date 10/10/2018 9/17/2019 10/22/2019 10/12/2018 10/12/2018 9/17/2019 10/22/2019 3/10/2020
Location| Shallow; Upgradient of Shallow; Upgradient of Shallow; Upgradient of | Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of
Description Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier Bayou Biobarrier
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.48 0.23 0.2 0.3 2.09 0.03 0.06
ORRP (field reading) mV 115.9 241 57 -44.1 7.8 -56 78
pH (field reading) pH units 5.74 597 6.14 5.90 5.88 5.95 6.30
Bromide (SW9056) mg/L 4.2 4.96 5.57 5.72 4.49 4.2
Total organic carbon (SM5310) mg/L 3.53 7.72 9.79
Notes:
Amendments were injected at the Bayou Biobarrier between 9/24/2019 and 9/26/2019.
Shading indicates samples that were collected prior to the injections.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater . 2017.
SW9056  Test Method 9056A, SW-846, 2007.
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.
ID - identifier
ISB - in situ bioremediation
mg/L - milligrams per liter
mV - millivolts
ORP - oxidation-reduction potential
Val Qual - validation qualifier
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1
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Remedial Action Completion Report, LHAAP-16 Landfill

Table 5-2

Design Effectiveness Results at Mid-Plume Shallow Zone Biogrid

Aptim Federal Services, LLC

Location 16EW01 16EW02
Code
Sample ID 16EW01-191111 16EW01-200309 16EW02-181009 16EW02-190918 16EW02-191111 16EW02-200309
Sample Date 11/11/2019 3/9/2020 10/9/2018 9/18/2019 11/11/2019 3/9/2020
Location| Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid-
Description Plume ISB Area Plume ISB Area Plume ISB Area Plume ISB Area Plume ISB Area Plume ISB Area
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual

Dissolved oxygen (field reading) mg/L 0.55 4.68 1.16 1.11 0.95 3.77
ORRP (field reading) mV -23.9 -79 80.2 171 70.9 55
pH (field reading) pH units 6.12 6.36 6.00 6.16 5.95 6.86
Bromide (SW9056) mg/L 3.33 3.39 2.66 1.74 2.06
Total organic carbon (SM5310) mg/L 9.06 13.4 10.3 10.3 6.48

Location 16EW03 16EW04

Code
Sample ID 16EW03-191111 16EW04-191111 16EW04-191111-FD 16EW04-200309
Sample Date 11/11/2019 11/11/2019 11/11/2019 3/9/2020
Location| Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid- Shallow; Inside Mid-
Description Plume ISB Area Plume ISB Area Plume ISB Area Plume ISB Area
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.39 0.57 2.78
ORRP (field reading) mV -110.1 128.3 65
pH (field reading) pH units 6.21 5.46 7.26
Bromide (SW9056) mg/L 53 2.48 2.54 0.637
Total organic carbon (SM5310) mg/L 22.6 13.6 15.3 34
Notes:
Amendments were injected into the shallow groundwater zone in the mid-plume area between 9/30/2019 and 10/11/2019.
Shading indicates samples that were collected prior to the injections.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewate r. 2017.
SW9056  Test Method 9056A, SW-846. 2007.
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.
ID identifier
ISB in situ bioremediation
mg/L milligrams per liter
mV millivolts
ORP oxidation-reduction potential
Val Qual  validation qualifier
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 Project No. 501032



Remedial Action Completion Report, LHAAP-16 Landfill Aptim Federal Services, LLC

Table 5-3
Design Effectiveness Results at Mid-Plume Intermediate Zone Biobarrier
Location Code 16EW05
Sample ID] 16EW05-181011 16EW05-191018 16EW05-191025 | 16EW05-EVENT2-191031 16EW05-191105 16EW05-191111 16EW05-E2-191223
Sample Date 10/11/2018 10/18/2019 10/25/2019 10/31/2019 11/5/2019 11/11/2019 12/23/2019

Location | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside [ Intermediate; Inside | Intermediate; Inside | Intermediate; Inside
Description| Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area

Parameter Units Result | ValQual | Result | Val Qual | Result | Val Qual Result Val Qual Result | ValQual | Result | Val Qual | Result | Val Qual
Dissolved oxygen (field reading) mg/L 0.74 0.07
ORP (field reading) mvV 189.9 -29
pH (field reading) pH units 6.17 5.33
Bromide (SW9056) mg/L 3.1 3.92 1.93 2.82 2.78 350
Total organic carbon (SM5310) mg/L 30.6 211 31 22,900
Location Code 16EW06
Sample ID] 16EW06-181009 16EW06-190918 16EW06-191022 16EW06-EVENT2-191031 16EW06-191108 16EW06-E2-191223 | 16EW06-E2-191223-FD
Sample Date 10/9/2018 9/18/2019 10/22/2019 10/31/2019 11/8/2019 12/23/2019 12/23/2019

Location | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside [ Intermediate; Inside | Intermediate; Inside | Intermediate; Inside
Description| Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area

Parameter Units Result | Val Qual | Result | Val Qual | Result | Val Qual [ Result Val Qual Result | ValQual | Result | ValQual | Result | Val Qual

Dissolved oxygen (field reading) mg/L 0.95 0.53 0.04

ORP (field reading) mV 59.3 58 -33

pH (field reading) pH units 5.84 6.18 5.25

Bromide (SW9056) mg/L 3.38 2.99 2.06 46 J 521 539

Total organic carbon (SM5310) mg/L 31 27 28.1 144,000 137,000

Location Code 16EWO07
Sample ID| 16EW07-181013 16EW07-191018 16EW07-191025 16EW07-EVENT2-191031 16EW07-191105 16EW07-E2-191223
Sample Date 10/13/2018 10/18/2019 10/25/2019 10/31/2019 11/5/2019 12/23/2019

Location | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside [ Intermediate; Inside | Intermediate; Inside
Description| Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area

Parameter Units Result | Val Qual | Result [ ValQual | Result | Val Qual [ Result Val Qual | Result | Val Qual | Result | Val Qual
Dissolved oxygen (field reading) mg/L 1.62 0.02
ORP (field reading) mV -130.9 -18
pH (field reading) pH units 7.12 5.19
Bromide (SW9056) mg/L 2.14 1.37 2.79 2.96 357
Total organic carbon (SM5310) mg/L 21 32.6 48,000
Location Code 16EW08
Sample ID| 16EW08-181013 16EW08-191022 16EW08-191106 16EW08-E2-191223
Sample Date 10/13/2018 10/22/2019 11/6/2019 12/23/2019

Location | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside | Intermediate; Inside
Description| Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area | Mid-plume ISB Area

Parameter Units Result | Val Qual | Result | ValQual [ Result | ValQual [ Result Val Qual
Dissolved oxygen (field reading) mg/L 0.48 0.09
ORP (field reading) mV -16 -7
pH (field reading) pH units 6.23 5.20
Bromide (SW9056) mg/L 1.11 20.6 41.8 379
Total organic carbon (SM5310) mg/L 64 38,000

Notes:

Amendments were injected into the intermediate zone of the mid-plume area between September 27 and November 22, 2019.
Shading indicates samples that were collected prior to the injections.

SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater . 2017.

SW9056  Test Method 9056A, SW-846. 2007.

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.

ID identifier

ISB in situ bioremediation

mg/L milligrams per liter

mV millivolts

ORP oxidation-reduction potential

Val Qual  validation qualifier

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



Remedial Action Completion Report, LHAAP-16 Landfill

Aptim Federal Services, LLC

Table 5-4
Design Effectiveness Results at Landfill Biobarrier #1
Location Code 16IW09 16RW01 16RW02 16RW03 16RW04
Sample ID 16IW09-191119 16RW01-191119 16RW02-191119 16RW03-191119 16RW03-200309 16RW04-191119 16RW04-191119-FD 16RW04-200309
Sample Date 11/19/2019 11/19/2019 11/19/2019 11/19/2019 3/9/2020 11/19/2019 11/19/2019 3/9/2020
Location Shallow; Landfill Shallow; Upgradient of | Shallow; Upgradient of | Shallow; Within Landfill | Shallow; Within Landfill |Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of
Description Biobarrier #1 Area Landfill Biobarrier #1 Landfill Biobarrier #1 Biobarrier #1 Biobarrier #1 Landfill Biobarrier #1 Landfill Biobarrier #1 Landfill Biobarrier #1
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.04 0.19 0.03 0.49 0.32 0.12 0.2
ORRP (field reading) mV -88 303 -15 85 199 228 250
pH (field reading) pH units 46 493 573 5.74 5,62 5.01 5,07
Bromide (SW9056) mg/L 70.7 0.52 0.13 0.713 0.792 0.66 0.656 0.43
Total organic carbon (SM5310) mg/L 7820 3.66 4.37 J 2.51 J 1.04 2.81 2.8 317
Location Code 16RW05 16WW26
Sample ID 16RW05-191119 16WW26-181009 16WW26-190917 16WW26-191119 16WW26-200309
Sample Date 11/19/2019 10/9/2018 9/17/2019 11/19/2019 3/9/2020
Location | Shallow; Downgradient of [Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of | Shallow; Downgradient of
Description| Landfill Biobarrier #1 Landfill Biobarrier #1 Landfill Biobarrier #1 Landfill Biobarrier #1 Landfill Biobarrier #1
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.05 0.66 0.44 0.18 0.07
ORP (field reading) mV -178 50.4 -1.6 95 266
pH (field reading) pH units 6.16 5.08 5.21 5.29 4.72
Bromide (SW9056) mg/L 75.4 0.1 U 0.262 0.258
Total organic carbon (SM5310) mg/L 791 5.03 2.38 2.27
Location Code 16WW42
Sample ID 16WW42-181012 16WW42-190916 16WW42-191119 16WW42-200310 16WW42-200310-FD
Sample Date 10/12/2018 9/16/2019 11/19/2019 3/10/2020 3/10/2020
Location | Shallow; Downgradient of [Shallow; Downgradient of | Shallow; Downgradient of |Shallow; Downgradient of |Shallow; Downgradient of
Description| Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 1.21 1.89 1.37 1.52
ORP (field reading) mV 113.6 -31.4 48 241
pH (field reading) pH units 5.27 6.10 5.58 5.15
Bromide (SW9056) mg/L 0.182 0.662 1.36 1.35
Total organic carbon (SM5310) mg/L 3.94 1.73 1.68
Notes:
Amendments were injected at Landfill Biobarrier #1 between October 15-18, 2019.
Shading indicates samples that were collected prior to the injections.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater . 2017.
SW9056  Test Method 9056A, SW-846. 2007.
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.
ID identification
ISB in situ bioremediation
mg/L milligrams per liter
mV millivolts
ORP oxidation-reduction potential
Val Qual  validation qualifier
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1

Project No. 501032




Remedial Action Completion Report, LHAAP-16 Landfill

Table 5-5
Design Effectiveness Results at Landfill Biobarrier #2
Location Code 16I1W03 161W04 16PM02 16PMO03
Sample ID 16IW03-200123 161W04-200123 161W04-200310 16PM02-200123 16PM03-200123
Sample Date 1/23/2020 1/23/2020 3/10/2020 1/23/2020 1/23/2020
Location | Shallow, Injection Shallow, Shallow, Shallow, Shallow,
Description| Well, Within Landfill | Performance Well, | Performance Well, | Performance Well, | Performance Well,
Parameter Units Result | ValQual | Result | ValQual | Result | ValQual [ Result | Val Qual | Result | Val Qual
Dissolved oxygen (field reading) mg/L 0.04 0.06 0.06 0.08 0.02
ORP (field reading) mV -78 -37 -79 53 18
pH (field reading) pH units 7.25 7.0 6.56 7.15 7.06
Bromide (SW9056) mg/L 0.66 4.68 4.82 0.774 4.55
Total organic carbon (SM5310) mg/L 222 6.7 7.68 6.58 4.88
Location Code 16PMO06 16PM09
Sample ID| 16PM06-200123 16PM06-200123-FD 16PM06-200310 16PM09-200123 16PM09-200310
Sample Date 1/23/2020 1/23/2020 3/10/2020 1/23/2020 3/10/2020
Location Shallow, Shallow, Shallow, Shallow, Shallow,
Description| Performance Well, | Performance Well, | Performance Well, | Performance Well, | Performance Well,
Parameter Units Result | ValQual | Result | ValQual | Result | ValQual [ Result | Val Qual | Result | Val Qual
Dissolved oxygen (field reading) mg/L 0.08 0.09 0.03 0.64
ORP (field reading) mV -21 -53 175 75
pH (field reading) pH units 6.85 6.21 6.73 6.36
Bromide (SW9056) mg/L 2.74 2.74 2.26 0.744 0.266
Total organic carbon (SM5310) mg/L 9.03 9.01 8 7.58 3.33
Location Code 16PM14 16WW36
Sample ID] 16PM14-200123 16PM14-200310 16WW36-181009 16WW36-190916 16WW36-200123 16WW36-200311
Sample Date 1/23/2020 3/10/2020 10/9/2018 9/16/2019 1/23/2020 3/11/2020
Location Shallow, Shallow, Shallow, Shallow, Shallow, Shallow,
Description| Performance Well, | Performance Well, | Performance Well, | Performance Well, | Performance Well, | Performance Well,
Parameter Units Result | ValQual | Result | ValQual | Result | Val Qual | Result | ValQual | Result | ValQual | Result | Val Qual
Dissolved oxygen (field reading) mg/L 0.04 0.08 0.39 0.21 0.07
ORP (field reading) mV 6 88 116.1 87.4 152
pH (field reading) pH units 6.81 6.36 6.07 5.98 7.14
Bromide (SW9056) mg/L 2.99 2.65 2.7 14 0.91
Total organic carbon (SM5310) mg/L 10.4 10.5 33 21 J 19.7
Notes:
Amendments were injected, extracted, and/or recirculated at Landfill Biobarrier #2 between December 3-21, 2019.
Shading indicates samples that were collected prior to the injections.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater. 2017.
SW9056  Test Method 9056A, SW-846. 2007.
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.
ID identification
ISB in situ bioremediation
mg/L milligrams per liter
mV millivolts
ORP oxidation-reduction potential
Val Qual validation qualifier
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorm Army Ammunition Plant, Karnack, Texas Page 1 of 1

Aptim Federal Services, LLC

Project No 501032



Remedial Action Completion Report, LHAAP-16 Landfill

Table 5-6

Design Effectiveness Results at Landfill Biobarrier #3

Location Code 16IW10 16RW06 16RW07 16RW08
Sample ID 16IW10-191120 16RW06-191120 16RW06-191120-FD 16RW07-191120 16RW08-191120 16RW08-200311
Sample Date 11/20/2019 11/20/2019 11/20/2019 11/20/2019 11/20/2019 3/11/2020
Location Shallow; Landfill Shallow; Upgradient of | Shallow; Upgradient of | Shallow; Upgradient of | Shallow; Within Landfill | Shallow; Within Landfill
Description Biobarrier #3 Area Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3 Biobarrier #3 Biobarrier #3
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.05 0.06 0.03 0.04 0.67
ORP (field reading) mV -47 140 43 90 28
pH (field reading) pH units 6.2 6.02 6.14 6.35 6.76
Bromide (SW9056) mg/L 201 5.03 5.05 4.25 6.06 5.1
Total organic carbon (SM5310) mg/L 1850 1.54 1.55 1.59 2.02 2.6
Location Code 16RW09 16RW10
Sample ID 16RW09-191120 16RW09-200311 16RW10-191120 16RW10-200311
Sample Date 11/20/2019 3/11/2020 11/20/2019 3/11/2020
Location |Shallow; Downgradient of | Shallow; Downgradient of |Shallow; Downgradient of |Shallow; Downgradient of
Description| Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3 Landfill Biobarrier #3
Parameter Units Result Val Qual Result Val Qual Result Val Qual Result Val Qual
Dissolved oxygen (field reading) mg/L 0.21 0.04 0.03 0.86
ORP (field reading) mV 124 53 85 50
pH (field reading) pH units 6.17 6.69 6.26 6.64
Bromide (SW9056) mg/L 4.53 4.86 3.99 3.33
Total organic carbon (SM5310) mg/L 1.99 2.56 4.08 4.08
Notes:
Amendments were injected at Landfill Biobarrier #3 on October 19, 2019.
SM5310  Method 5310, Standard Methods For the Examination of Water and Wastewater. 2017.
SW9056  Test Method 9056A, SW-846. 2007.
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.
ID identification
ISB in situ bioremediation
mg/L milligrams per liter
mV millivolts
ORP oxidation-reduction potential
Val Qual  validation qualifier
Contract No. W9128F-13-D-0012, Task Order No. W9128BV17F0150
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1

Aptim Federal Services, LLC

Project No. 501032
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Elizabeth James, County Clark
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COUNTY OF HARRISON
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M’h‘..é.’-d—-/

Elizab&th James, Harrison County Clerk
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2500 CITY WEST BLVD,, SUTTE 1700

HOUSTON, TX 77042




STATE OF TEXAS

HARRISON COUNTY

INDUSTRIAL S50LID WASTE
NOTICE OF LAND USE CONTROLS AT LHAAP-16

KNOW ALL MEN BY THESE PRESENTS THAT:

Pursuant to the Rules of the Texas Commission an Environmental Quality (TCEQ) pertaining to
Industrial Solid Waste Management, this document is hereby filed in the Public Records of
Harrison County, Texas in compliance with the recordation requirements of said rules:

The U.5. Army, Department of Defense, has performed remedial activities at the land described
herein. The remediation site is a capped landfill, located in the south-central portion of the
Former Longhorn Army Ammunition Plant {LHAAP} and is designated as LHAAP-16. LHAAP was
placed on the National Priorities List (NPL) in August 1990. After its listing on the NPL, the U.S.
Army, United States Environmental Protection Agency (USEPA) and the TCEQ {formerly known as
the Texas Water Commission} entered into an agreement under the Comprehensive
Environmental Response, Compensation, and Liability Act {CERCLA) Section 120 for remedial
activities. The CERCLA Section 120 Agreement, referred to as the Federal Facility Agreement
(FFA}, became effective on December 30, 1991. Remedial activities at LHAAP-16 were performed
in accordance with the FFA reguirements.

The LHAAP-16 landfill was established in the 1940s and was used for disposal of solid and
industrial wastes until the 1980s when disposal activities were terminated. A multilayer cap was
completed in 1998 as an early interim remedial action to mitigate potential risks posed by buried
source material at the site. The U.S. Department of the Army issued the Final ROD for LHAAP-16,
for the final remedy which includes in situ enhanced bioremediation and monitored natural
attenuation for groundwater, maintenance and repair of the landfill cap, and land use controis.
The ROD was cosigned by USEPA on September 13, 2016. The TCEQ issued a letter concurring
with the ROD on September 6, 2016. The LUCs at LHAAP-16 will ensure protection of human
health by preserving the integrity of the cap end restricting intrusive activities; restricting
groundwater use to environmental monitoring and testing only, restricting use to non-
residential, and maintaining groundwater monitoring and remediation systems until levels of
contaminants of concern {COCs} allow for unlimited use and unrestricted exposure.



Further information may be found by examination of the Notice of Registration No. 30990 files,
which are available for inspection upon reqguest at TCEQ, Central File Room Customer Service
Center, Building E (Room 103. first floor) 12200 Park 35 Circle, Austin, Texas 78753, (512) 239-
2900, Monday through Friday 8:00 am to 5:00 pm, or the Administrative Record available at the
Marshall Public Library, 300 South Alamo Boulevard, Marshall, Texas 75670, (930) 935-44655,
Monday through Friday 9:30AM — 5:30PM.

The TCEQ requires certain persons to provide recordation in the real property records to notify
the public on the conditions of the land and/or the occurrence of remediation. This notification
is not a representation or warranty by the TCEQ of the suitability of this land for any purpose.

LHAAP-16 covers an area of approximately 13.6 acres, more or less, located in Harrison County,
Texas, near the town of Karnack, being more particularly described with survey plat and metes
and bounds established in Exhibit A. The LUC boundaries for the landfill cover restriction and
the groundwater and land use restrictions encompass 17.811 acres and 70.339 acres, more or
less, respectively, as described in Exhibit A. The LUC boundaries are also presented in the
attached Figure 1.

Future use of the parcel is intended as a national wildlife refuge, consistent with non-residential
use. For the purposes of this certification, residential land use includes, but is not limited to,
single family to multi-family residences; child care facilities; nursing home or assisted living
facilities; and any type of education purpose for children/young adults in grades kindergarten
through 12. The U.5. Department of the Army has undertaken careful environmental study of the
LHAAP-16 site and concluded that the LUCs set forth below are required to ensure protection of
human health and the environment:

¢ landfill Cover Restriction. The landfill restriction boundary consists of the 17.811-acre
tract. Intrusive activities (e.g., digging) are restricted as long as landfill waste remains
or until the levels of COCs allow for unlimited use and unrestricted exposure.

¢ Groundwater Use Restriction. The groundwater use restriction boundary consists of the
70.339-acre tract, more or less, and extends beyond the landfill and LHAAP-16 site
houndary. The groundwater underlying this land is contaminated with volatile organic
compounds (VOCs) (trichloroethene [TCE], cis-1,2-dichloroethene [DCE], and vinyl
chiloride [VC(]), perchlorate, and five metals {arsenic, chromium, manganese, nickel, and
thallium). A prohibition of groundwater use (except for environmental monitoring and
testing) as a potable source is in place until the levels of COCs in soil and groundwater
allow for unlimited use and unrestricted exposure.

¢ Non-Residential Use Restriction. The non-residential use restriction boundary is
coincident with the boundary for Groundwater Use Restriction and consists of the
70.339-acre tract, more or less. The site is restricted to nonresidential use until it is
demonstrated that surface and subsurface soil and groundwater COCs are at levels that
allow for unlimited use and unrestricted exposure.



e Maintain Integrity of Monitoring Systems. The integrity of any current or future
remedial or monitoring systems will remain in place until the cleanup levels of COCs
in groundwater are met.

The owner of this site is the Department of the Army, and its address where more specific
information may be obtained is as follows:

ATTN: DAIN-ISE-LO (H. Procter)

Program Manager/Analyst

Office of the Deputy Chief of Staff, (DAIN-ISE)
Environmental Division, BRAC Field Branch
600 Army Pentagon

Washington, D.C. 22310-0600

Or

Mr. Thomas A. Lineer

Chief

Office of the Deputy Chief of Staff, (DAIN-ISE)
Environmental Division, BRAC Field Branch
600 Army Pentagon

Washington, D.C. 22310-0600

/gﬁw{ Al

Rose M. Zeiler
Longhorn AP Site Manager

o
EXECUTED this theO’b Mﬁay Op/%& ; 2021,

BEFORE ME, on this QS*{‘\ day of &b Jo3\ , personally appeared Rose M. Zeiler, of
the United States Army, United States Department of Defense, known to me to be the person
and agent of said agency whose name is subscribed to the foregoing instrument, and she
acknowledged to me that she executed the same for the purposes and in the capacity therein
expressed.

ok .
GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the 2.5~ day of }’z[g.fm-ry, 2021.

%()&M/\N Bﬂ/\}w
KAREN DAVIS

MY COMMISSION # 12382216 |1 Notary Public in and for the State of Arkansas

EXPIRES: May 20, 2021 :
Logan County County of L(,F>\a_n

=
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Survey and Legal Plat
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LEGAL DESCRIPTION
LANDFILL COVER RESTRICTION LUC BOUNDARY:

All that certain 17.811 acre tract of land contained within Longhorn
Army Ammunition Plant, Harrison County, Texas, said 17.811 acre
tract more particularly described as follows:

BEGINNING at a point north of Avenue "Q" ond east of a gravel
lease road said point with the coordinates of N: 6952788.93, E:
3313101.88, from which a corps of engineers monument BG—1
found at the east corner of the rcadway intersection at the
entrance of Longhorn Army Ammunition Plant Burning Grounds said
monument with the coordinates of N: 6953338.36, E: 3316937.67,
and bears N 81'50°66" £ 3875.14 feet;

THENCE: N 12°08’52" W 83.21 feet; THENCE: N 12'08'52” W 54.46
feet: N 12°37°2B” W 86.34 feet; THENCE: N 10740'21" W 131.00
feet; THENCE: N 08'23'08" E 41.55 feet; THENCE: N 12'00°39" E
32.39 feet; THENCE: N 57°53'42" £ 371.57 feet; THENCE: N
47°36'25" E 20.99 feet; THENCE: N 48'36'04” E 288.42 feef;
THENCE: N 86°33'50" E 202.55 feet; THENCE: S 79'12'168" E 14.42
feet; THENCE: S 74'48'15" E 282.85 feet; THENCE: S 15°08°06" £
24573 feet; THENCE: S 07'41'558" E 25.16 feet; THENCE: S
07'06°37" [ 288.66 feet; THENCE: S 39'26'22" W 108.22 feet:
THENCE: S 42°25'10" W 126.90 feel; THENCE: S 75'14'31" W 156.12
feet; THENCE: N 77°47°29” W 143.42 feet; THENCE: N 40°05°34" W
172.68 feet; THENCE: S 20°18'168" W 215.59 feel; THENCE: S
50'27°29" W 150.32 feet; THENCE: N 84°27'37" W 90.74 feet;
THENCE: N 46°48'54” W 105.37 feet;

THENCE: N 68'58'41" W 174.73 feet to the POINT OF BEGINNING,
containing 17.811 ccres of land, more or less.

LEGAL DESCRIPTION
FINAL GROUND WATER AND LAND USE RESTRICTION BOUNDARY:

All that certain 70.339 acre ircct of land contained within Longhorn
Army Ammunition Plant, Harrison County, Texas, said 17.811 acre
tract more particularly described as follows:

BEGINNING ai a point south of Avenue "Q" with the coordinates of
N: 6952130.72, E: 3315083.13, from which a corps of engineers
monument BG—1 found at the east corner of the roadway
intersection at the entrance of Longhorn Army Ammunition Plant
Burning Grounds said meonument with the cecordinates of N:
6953338.36, E: 3316937.67, and bears N 56'55'43" E 2213.08 feet;
THENCE: N 70°22'47” W generally along said Avenue "Q" 1324.09
feet to a point north of said Avenue "Q" for an angle point;
THENCE: N 84°00°25" W generdlly along the north edge of said
Avenue "Q” 840.83 feet to o« point for the southwest corner of this
tract; THENCE: N 0&'33'59" W  583.89 feet; THENCE: N 50°07'0D4”
E 945.28 feet; THENCE: N 64'34'54" E 736.31 feet; THENCE: S
88'44’46” £ 750.36 feet to a point for the northeast corner of this
tract; THENCE: S 00°16'26" E 1196.62 feet;

THENCE: S 00°16'24" E 821.59 feet to the POINT OF BEGINNING,
containing 70.339 acres of land, more or less.
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Hon. Chad L. Sims

Harrison County Judge

#1 Peter Whetstone Square, Room 314
Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Judge Sims,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Thomas Speir

Chairman, Harrison County Historical Commission
200 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Speir,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Mr. William D. Hatfield

Harrison County Commissioner, Precinct 1
Waskom Sub-Courthouse

165 West Texas Avenue

Waskom, Texas 75692

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Commissioner Hatfield,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

,'q =
//Z/;M%% - @/z(

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Hon. Judye Patterson

Mayor, City of Uncertain, Texas
P.O. Box 277

Uncertain, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mayor Patterson,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Eric Duerkop

Manager, Caddo Lake National Wildlife Refuge
15600 Highway 134

Karnack, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Duerkop,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Terry Britt

President, Caddo Lake Water Supply Corporation
P.O. Box 136

Uncertain, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Britt,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Mr. Carl Shelton

President, Leigh Water Supply Corporation
342 Byrd Circle

Karnack, Texas 75661

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Mr. Shelton,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Rep. Chris Paddie

Texas House of Representatives, District 9
102 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Representative Paddie,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Sen. Bryan Hughes

Texas State Senate, District 1

201 West Houston Street, Suite 106
Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Hughes,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Texas Department of Licensing and Regulation
Water Well Drillers and Pump Installers Program
P.O. Box 12157

Austin, Texas 78711

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

@
//Z;M/A% - /&,/ZL

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Rep. Louis Gohmert

United States House of Representatives
Texas 1% Congressional District

102 West Houston Street

Marshall, Texas 75670

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Representative Gohmert,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

,'q =
//Z/;M%% - @/z(

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021

DAIN-ODB-LO

Sen. John Cornyn

United States Senate

Regions Bank Building

100 East Ferguson Street, Suite 1004
Tyler, Texas 75702

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Cornyn,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

,'q =
//Z/;M%% - @/z(

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT
POST OFFICE BOX 220
RATCLIFF, AR 72951

February 23, 2021
DAIN-ODB-LO

Sen. Ted Cruz

United States Senate

305 South Broadway, Suite 501
Tyler, Texas 75702

Re: Land Use Controls and Final Land Use Control Boundary for Soil and
Groundwater Contamination at Two Environmental Sites at Former Longhorn
Army Ammunition Plant, Karnack, Texas, February 2021

Dear Senator Cruz,

The final remedial actions for two sites, LHAAP 04, Former Pilot Wastewater Treatment Plant;
and LHAAP-16 Landfill 16, were completed in November 2019 and December 2019, respectively.
The attached information is provided to fulfill a requirement of the Remedial Action Completion
Report for each site by giving notice of the land use restrictions referenced in the Record of
Decision and to provide a Final Land Use Control boundary map. These notices are being sent to
federal, state and local governments involved at this site and the owners and occupants of the
property subject to the use restrictions and land use controls.

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

oS
//fjﬁé%% - 2&/&

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

Attachments:

LHAAP-04 Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Site Location Map

LHAAP-04 Final Land Use Control Boundary Map

LHAAP-16 Land Use Controls for Soil and Groundwater Contamination
LHAAP-16 Site Location Map

LHAAP-16 Final Land Use Control Boundary Map

Copies furnished:

A. Palmie, TCEQ, Austin, TX

L. Poulos, USEPA, Dallas, TX

K. Nemmers, Bhate, Lakewood, CO (Administrative Record)



Land Use Controls for Soil and Groundwater Contamination
LHAAP-04 Former Pilot Wastewater Treatment Plant
Longhorn Army Ammunition Plant, Karnack, Texas

The Longhorn Army Ammunition Plant (LHAAP) is an inactive government-owned, formerly contractor-
operated and maintained Department of Defense facility located in central east Texas in the northeast
corner of Harrison County. LHAAP is approximately 14 miles northeast of Marshall, Texas. The facility is
approximately 40 miles west of Shreveport, Louisiana. The installation occupies approximately 1,100 of its
former 8,416 acres between State Highway 43 at Karnack, Texas and the southwestern shore of Caddo
Lake. The installation can be accessed by State Highways 43 and 134.

LHAAP was placed on the National Priorities List (NPL) on August 9, 1990. Activities to remediate
contamination began in 1990. After its listing on the NPL, the U.S. Army, the USEPA, and the Texas Water
Commission (currently known as the Texas Commission of Environmental Quality [TCEQ)]) entered into a
CERCLA Section 120 Federal Facilities Agreement (FFA) for remedial activities at LHAAP. The FFA
became effective December 30, 1991. LHAAP operated until 1997 when it was placed on inactive status
and classified by the U.S. Army Armament, Munitions, and Chemical Command as excess property.

The site addressed in this Final Notice of Land Use Controls is LHAAP-04, which is shown on the attached
figures (Figures 1-2 and 1-3 from the Response Action Completion Report) and discussed below. Land Use
Controls (LUCs) are applied at LHAAP-04 as part of the remedy in accordance with the LHAAP-04 Record
of Decision (ROD) finalized March 30, 2017. The LUCs are necessary because contaminants are present
in groundwater at levels that do not support unlimited use and unrestricted exposure. The Final LUC
boundary shown is the same as the preliminary boundary that was provided in the Initial Notice of LUCs
provided on June 26, 2017.

Contaminants of Concern (COCs)
The only COC identified in the ROD for groundwater at LHAAP-04 was perchlorate, which was found at
concentrations exceeding the TCEQ Protective Concentration Levels in the shallow zone.

Land Use Controls

e A LUC prohibiting groundwater use (except for environmental monitoring and testing) shall be
implemented and shall remain in place at the site until the levels of COCs in soil and groundwater
allow for unlimited use and unrestricted exposure.

e A LUC restricting land use to nonresidential shall be implemented and shall remain in place at the
site until the levels of COCs in surface and subsurface soil, and groundwater allow for unlimited
use and unrestricted exposure.

e A LUC to maintain the integrity of any current or future remedial or monitoring systems shall remain
in place until groundwater cleanup levels of COCs are met.

Further information may be found in the Administrative Record at the Marshall Public Library, at
www.longhornaap.com or by contacting Rose M. Zeiler (479-635-0110 or
rose.m.zeiler.civ@mail.mil).
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Land Use Controls for Soil and Groundwater Contamination
Landfill 16 (LHAAP-16)
Longhorn Army Ammunition Plant, Karnack, Texas

The former Longhorn Army Ammunition Plant (LHAAP) is an inactive government-owned, formerly
contractor-operated and maintained Department of Defense facility located in central east Texas in the
northeast corner of Harrison County. LHAAP is approximately 14 miles northeast of Marshall, Texas. The
facility is approximately 40 miles west of Shreveport, Louisiana. The former U.S. Army installation occupied
nearly 8,416 acres between State Highway 43 at Karnack, Texas, and the southwestern shore of Caddo
Lake and is accessed by State Highways 43 and 134.

LHAAP was placed on the National Priorities List (NPL) on August 9, 1990. Activities to remediate
contamination began in 1990. After its listing on the NPL, the U.S. Army, the USEPA, and the Texas Water
Commission (currently known as the Texas Commission on Environmental Quality [TCEQ]) entered into a
CERCLA Section 120 Federal Facilities Agreement (FFA) for remedial activities at LHAAP. The FFA
became effective December 30, 1991. LHAAP operated until 1997 when it was placed on inactive status
and classified by the U.S. Army Armament, Munitions, and Chemical Command as excess property.

Land Use Controls (LUCs) are applied at LHAAP-16 as part of the remedy in accordance with the
LHAAP-16 Record of Decision signed September 13, 2016. The LUCs are necessary because
contaminants are present in groundwater at levels that do not support unlimited use and unrestricted
exposure and landfill waste remains at the site under the existing landfill cap.

Contaminants of Concern (COCs)

In the shallow and intermediate groundwater zones, the COCs are volatile organic compounds (VOCs)
(trichloroethene [TCE], cis-1,2-dichloroethene [DCE], 1,1-DCE, 1,2-dichloroethane, 1,1,2-trichloroethane,
methylene chloride, and vinyl chloride [VC]), perchlorate, and five metals (arsenic, chromium, manganese,
nickel, and thallium).

Land Use Controls

e The LUC to preserve the integrity of the landfill cap and restrict intrusive activities (e.g., digging)
that would degrade or alter the cap shall remain in place as long as the landfill waste remains at
the site or until the levels of COCs allow for unlimited use and unrestricted exposure.

e The LUC prohibiting groundwater use (except for environmental monitoring and testing) as a
potable source shall be implemented and shall remain in place at the site until the levels of COCs
in soil and groundwater allow for unlimited use and unrestricted exposure.

e The LUC restricting land use to nonresidential shall be implemented and shall remain in place at
the site until the levels of COCs in surface and subsurface soil and groundwater allow for unlimited
use and unrestricted exposure.

e The LUC to maintain the integrity of any current or future remedial or monitoring systems shall
remain in place until groundwater cleanup levels of COCs are met.

Further information may be found in the Administrative Record at the Marshall Public Library, at
www.longhornaap.com or by contacting Rose M. Zeiler (479-635-0110 or rose.m.zeiler.civ@mail.mil).
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Landfill Cover Restriction
LUC Boundary

LHAAP-16

Date: 10/7/2020

Approximate Limits of Old Landfill

Final Groundwater and
' Land Use Restriction Boundary

LHAAP-18/24]
LUC Area

LHAAP-17
LUC Area

Shallow Well Installed 2018 or 2019
Intermediate Well Installed 2018 or 2019
Existing Shallow Monitoring Well

Existing Intermediate Monitoring Well

| meowe

Extent of Perchlorate Contamination > 17 pg/L
in Intermediate and Shallow Zones (September 2019)

Extent of TCE Contamination > 5 pg/L
in Intermediate and Shallow Zones
(Dashed Where Inferred) (September 2019)

Stream
Road

Final Groundwater and
Land Use Restriction Boundary

Landfill Cover Restriction
LUC Boundary

Approximate Limits of Old Landfill
Building or Tank
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LHAAP-17 and LHAAP-18/24 LUC Boundaries

Notes:

1. pg/L - micrograms per liter

2. LUC - land use control

3. TCE - trichloroethene

4. The eastern side of the Final Groundwater and Land Use
Restriction Boundary is shared with the western edge of a
similar land use restriction that will cover LHAAP-17 and
LHAAP-18/24 located to the east of LHAAP-16.
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Inspection and Maintenance Checklist

General Information

Project Name

Inspection and Maintenance, LHAAP-16 Landfill, Longhorn Army Ammunition Plant, Karnack, TX

Contractor

Inspector's Name

Inspector’s Title

Inspector’s Signature

Inspector’'s Contact Number

Inspection Date

Type of Inspection

|:| Quarterly

|:| Prior to forecast rain

[ ] semiannual

[] Annual

|:| After a rain event Uother

Description ‘ Yes | No ‘ N/A | Comments (Attach photos/location sketches) Corrective Action (Attach photos)
A. CAP Cover Surface
Al Are there any significant cracks
present?
A.2. | Are there any damaged areas?
A3 Is there any ponded water
present?
A4 Any other relevant observations?
B. CAP Vegetation and Animal Burrows
B.1 Are there signs of stressed/ dead
vegetation?
B.2 Are there any significant bare
spots?
B.3 Are deep-rooted plants present?
B.4 Are there signs of animal
burrows?
B.5 | Any other relevant observations?

Page 1 of 3




Description

Yes No N/A Comments (Attach photos/location sketches) Corrective Action (Attach photos)

D.1

C.1 Is there any evidence of
significant/ clearly visible erosion,
settlement, or other deterioration?

C.2 Are the drainage systems in poor
condition?

C.3 Is there excessive silting or debris
clogging?

C4 Is there erosion of banks and
slopes?

C5 Are there areas of choking by
overgrown vegetation?

C.7 Is there pooling of water in or
along side a channel or berm?

C.8 Any other relevant observations?

Are the installed groundwater
monitoring wells in poor
condition?

D.2

Are there any signs of damage,
unusual wear, rust and corrosion,
vandalism, unauthorized
entry/use, or settlement?

D.3

Is well cap and/or locking
mechanism not properly
functioning?

D.4

Are the well heads and protective
casings damaged?

D.5

Is the well cleared of vegetation
and accessible?

D.6

Any other relevant observations?

Page 2 of 3



Description Yes No N/A Comments (Attach photos/location sketches) Corrective Action (Attach photos)

E.1 Are the perimeter fence and gates
damaged?

E.2 Gate(s) damaged?

E.3 Litter encountered within the
area?

E.4 Are the gate locks missing?

E.4 Are signs to prevent unauthorized
entry missing?

E.5 Are the access roads in unusable
or poor condition?

E.6 Any other relevant observations?

F.1 | Are there any significant cracks
present?

F.2 | Are there any damaged areas?

F.3 | Any other relevant observations?

Page 3 of 3



Annual Land Use Control Compliance Inspection Form

In accordance with the Remedial Design dated for LHAAP-16 an
inspection of the site was conducted by [indicate transferee] on

The land use control mechanisms are:

e Groundwater restrictions - prohibit access to the contaminated groundwater except for
environmental monitoring and testing only until cleanup goals are met;

e Landfill integrity - preserve the integrity of the landfill cap and restrict intrusive activities
(e.g., digging) that would degrade or alter the cap;

e Land use restrictions - restrict land use to nonresidential;

e Integrity of remedial and monitoring systems - maintain the integrity of any current or
future remedial or monitoring systems until cleanup goals are met.

No unauthorized activities or uses have occurred. Compliance with land use controls and
restrictions is as follows:

e No use of groundwater (other than environmental testing and monitoring), installation of
new groundwater wells, or tampering with existing monitoring wells;

e No landfill intrusive activities (e.g., digging) that would degrade or alter the landfill cap;
maintenance of vegetative cover and repair of soil subsidence or erosion areas on the cap;

e No land use other than nonresidential; and

e No activities that would compromise the integrity of the remedial or monitoring systems.

I, the undersigned, do document that the inspection was conducted as indicated above, and that
the above information is true and correct to the best of my knowledge, information, and belief.

Date:

Name/Title:

Signature:

Annual compliance certification forms shall be completed no later than March 1 of each year for
the previous calendar year, retained in the file and provided to Army, EPA and TCEQ upon
request.



APTIM FEDERAL SERVICES, LLC

REMEDIAL ACTION COMPLETION REPORT, LHAAP-16 LANDFILL

Appendix B
Well Information
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LONGHORN ARMY AMMUNITION PLANT (LHAAP) - KARNACK, TEXAS

PREPARED FOR APTIM Federal Services, LLC.

2500 CityWest Blvd, Suite 1700

Houston, Texas 77042

TEXAS STATE PLANE COORDINATE SYSTEM
NORTH CENTRAL ZONE (4202), 1983 NORTH AMERICAN DATUM

MONITORING WELL NORTHING EASTING NAVD 88 ELEVATION
TOP OF CASING TOP OF CASING TOP OF CASING GROUND
04WWO06 6959225.38 3305871.99 215.63 212.52
04WWO07 6959038.63 3306006.11 214.64 211.66
04WWO08 6959148.15 3305963.41 214.82 212.07
04WWO09 6959090.67 3305897.71 214.61 211.47
04WW10 6959041.73 3305928.94 213.67 210.40
04WW11 6959032.36 3305839.02 212.01 209.31
17WW19 6952718.36 3315313.67 180.08 176.63
17PZ01 6952783.40 3315662.50 177.22 174.14
17P702 6952764.55 3315647.64 177.75 174.57
17PZ03 6952773.35 3115739.59 177.76 174.69
17WW20 6952980.24 3315580.24 180.02 177.13
FLOWLINE CREEK 1 6958236.20 3307772.02 198.47 TOP BANK 191.49 FLOWLINE
FLOWLINE CREEK 2 6958026.38 3308220.92 196.62 TOP BANK 189.16 FLOWLINE
12 WW 10R 6954500.48 3311807.57 203.65 200.16
16 IW 09 6953396.09 3314160.35 181.41 178.08
16 IW 20 6953823.60 3314557.01 188.94 186.03
16 RW 01 6953551.08 3314168.77 189.77 186.56
16 RW 03 6953407.93 3314167.37 181.66 178.32
16 RW 04 6953535.89 3314226.20 190.94 188.04
16 RW 05 6953395.99 3314192.31 180.70 177.61
16 RW 11 6953828.09 3314545.02 189.95 187.46
16 RW 12 6953887.58 3314501.01 196.22 193.23
16 WW 48 6953695.43 3314485.33 184.41 181.46
16 WW 56 6953958.38 3314545.68 198.61 195.35
16 WW 57 6953896.70 3314654.99 177.06 173.12
16 WW 58 6953665.15 3314691.22 177.24 173.32
161W10 6953780.74 3314013.26 195.90 192.69
161W27 6953691.80 3314332.92 196.05 193.04
161W28 6953655.99 3314347.06 189.50 186.62
161W29 6953590.95 3314379.27 185.89 182.76
161W30 6953570.27 3314398.21 184.74 181.72
16RWO06 6953828.03 3313990.94 197.37 194.35
16RWO07 6953785.38 3313988.18 195.48 192.20
16RWO08 6953788.82 3314017.82 196.37 193.62
16RWO09 6953821.11 3314045.50 197.81 195.14
16RW10 6953763.40 3314053.06 195.25 192.27
161W25 6953777.99 3314293.02 199.24 196.29
161W26 6953754.86 3314304.29 198.97 195.66
16WW49 6953750.74 3314402.85 190.69 187.66
16WW51 6953616.52 3314455.29 183.26 180.13
16WW55 6953802.81 3314115.62 194.03 191.11
67WW17 6957124.71 3311329.95 199.73 196.33
67WW18 6957000.55 3311152.49 198.90 195.29
50WW?29 6957690.02 3309981.51 195.63 192.18
LHSMW?23R 6962446.72 3306461.39 208.84 205.75
16RWO02 6953440.13 3314139.68 182.97 179.94
DAVID R. COLLINS, JR. R.P.L.S.#6488

SURVEY DATE: MARCH 31, 2020




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16IW09
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/31/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953396.09
SCIENTIST: ALLEN WILLMORE EASTING: 3314160.35
:proeTECTIVESgS_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  178.08
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 181.41 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 2
Borehole Diameter (in): 6 INCHES Connection: THREADED
Well Casing Diameter (in): 2 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 2 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: 4 FTBGS

Top of Filter Pack: 6 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 8 FTBGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 10/31/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 18 FT BGS
Bottom of Well: 18.25 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 20

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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BORING LOG

Boring/Well ID: 16I1W09
Sheet: 1 of 1

Project No.: 301032
Client: USARMY
Location: LuaAp-16
Started: 10/30/2018
Ended: 10/30/2018

Drilling Co.: ETTL

Drill Rig Model: Diedrich B-50
Driller: Pedro Gonzales

Drlling Method: Hollow-Stem Auger
Hole Diameter: 6 (inches)

Logged By: Allen Willmore
Edited By: Allen Willmore
Checked By:

Number: Greg Jones

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

m % =l = é ; - % =lo % a AVA First Water: 12.8 ft bgs on 30-Oct-18 at hrs
E Zm g 3,5 > f;l =9 5 g E@ 88 A 4 Static Water: ft bgs on at hrs COMMENTS
~ =] - = =
= B3| s R3ERES R 5 35|22 OR
sz = |m &E % 4S8 |95 SOIL / ROCK DESCRIPTION NOTES
~ =
See Boring Log for RW-03. Due to method of drilling low recovery at | set well at 18 ft btoc. See Well
this location. Diagram for details.
10
3
15]
Boring was terminated at approximately 20 feet bgs.
30|
Project No.: Boring/Well ID: 16IW09
Location: , Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16IW10

PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER

PROJECT NO.: 501032 DATE(S): 4/25/18

DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.

DRILLER: SONNY TOBOLA NORTHING: 6953780.74

SCIENTIST: ALLEN WILLMORE EASTING: 3314013.26
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  192.69
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 195.90 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 2
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 2 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 2 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 11 FTBGS

Top of Filter Pack: 13 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 15 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~21.5 FT BGS
Date 4/25/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 25 FT BGS
Bottom of Well: 25.5 FT BGS END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 255

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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BORING LOG

Boring/Well ID: 16IW10

Sheet: 1 of 1

Project No.: 501032
US ARMY
Location: [ yaap-1s
Started: 4/25/2018
Ended: 4/25/2018

Client:

Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore

Drill Rig Model: CME-75
Driller: Sonny Tabola

Drlling Method: Hollow-Stem Auger Number:
Hole Diameter: 8 (inches)

Edited By: Allen Willmore
Checked By: Greg Jones

RECOVERY

AVA First Water: 21.5 ft bgs on 25-Apr-18 at hrs
A 4 Static Water: ft bgs on at hrs

DEPTH
(feet)
ELEVATION
GRAPHIC
LOG
SOIL/ROCK
SYMBOL

(feet msl)

SOIL / ROCK DESCRIPTION

WELL
DETAIL] COMMENTS
OR
NOTES

—
s
a4
m
j
&

£
=

Q
jas)

/.

N

._
o

/AN

o

/i

SANDY SILT; light brown (7.5YR 6/4); dry; soft.

SILTY FAT CLAY; light brown (7.5YR 6/3); dry; hard; mostly
fines with medium plasticity; mottling is 7.5YR 7/8 Red.

SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry to moist;
soft; alternates silty sand to sandy clay.
\With no to low plastieity.  _ _ _ _ __ _________ __

SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft;
mostly fines with no to low plasticity.

SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry; soft;
_ alternates silty sand to sandyelay.

SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
increases in plasticity.

SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
increases in plasticity.

SILTY SAND; light brown (7.5YR 6/4); moist to wet; loose; some
fines.

SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
increases in plasticity.

Boring was terminated at approximately 25.5 feet bgs.

(98]
=

Portland-Cement
grout was mixed to a
ratio of 7 gallons of

water per 941b bag.

Used Enviroplug
Medium Bentonite
Chips. Hydrated
chips inl ft lifts.
k] Allowed to hydrate
K for 1 hour

Used Pioneer silica
sand 20/40

Set well at 25.3;
Screened from 15 to
25 ft bgs

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20
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2 =2 Zoe
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nz| =z R e
1530 0.0
1537 01
1542 02
1546 01
1552 01
1600 01
1606 0.0
1613 0.0
1617 0.0
1622 0.0

Project No.:

Location: ,

Boring/Well ID: 16IW10

Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID:  161w20
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/3/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953823.60
SCIENTIST: ALLEN WILLMORE EASTING: 3314557.01
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  186.03
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 188.94 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 2
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 2 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 2 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: 8 FTBGS

Top of Filter Pack: 10 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 12 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 5/3/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 22 FT BGS
Bottom of Well: 22.5FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 225

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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Project No.: 501032
Client: UsACE
Location: LoNGHORN AAP, SITE 16
Started: 5/3/2018
Ended: 5/3/2018
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Drilling Co.: Best Drilling Services, Inc

Boring/Well ID: 16IW20
Sheet: 1 of 1

Logged By: Allen Willmore

Drill Rig Model: CME-75 Edited By:
Driller: Sonny Tabola Checked By: G.N.Jones
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 8 (inches)

Av4 First Water: 12 ft bgs on 03-May-18 at hrs
A 4 Static Water: ftbgson at hrs

SOIL / ROCK DESCRIPTION

SILTY FAT CLAY ; dry; hard; mostly fines with high plasticity; iron
staining; reddish brown.

SILTY SAND WITH CLAY ; reddish yellow (7.5YR 6/8); dry;
medium dense; iron staining; browish red.

SILTY SAND WITH CLAY ; very pale brown (10YR 7/4); moist to

wet; loose to medium dense; alternates silty sand to sandy clay;
brownish red.

CLAYEY SILT WITH SAND ; very pale brown (10YR 7/4); moist;

sofi; more clay conienti ihan above.

SILTY FAT CLAY WITH SAND ; light brown (7.5YR 6/4); dry;
hard; mostly fines with high plasticity; organic content.

Boring was terminated at approximately 22.5 feet bgs.

DETAIL COMMENTS

OR
NOTES

Portland-Cement
grout was mixed to a
ratio of 7 gallons of
water per 941b bag,

Used Enviroplug
Medium Bentonite
Chips. Hydrated
chips inl ft lifts.
Allowed to hydrate
for 1 hour

Used Pioneer silica
sand 20/40

Little Recovery, clay
seen in shoe.

Set well at 22.5 ft
bgs; set screen 12
bgs to 22' bgs

Boring/Well ID: 16IW20

Sheet: 1 of 1
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WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W25
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/1/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953777.99
SCIENTIST: ALLEN WILLMORE EASTING: 3314293.02
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; ... 6"X6"SQUARED I
Dlmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
Length: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  196.29
, — Existing Surface
e e i DO %
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 199.24 %
% WELL CASING (RISER)
8 Manufacturer:  GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVC
Isolation Casing Diameter (in): 10 » Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 35 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~ ——————> Slot Type: o.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 36.5 FT BGS -
Top of Filter Pack: 38.5FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 40.5FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~46 FT BGS
Date 5/1/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 50.5 FT BGS
Bottom of Well: 51 FT BGS N END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 55 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




A\ BORING LOG PO et 1 of >

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: us ArRMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: rnaap-16 Driller: Sonny Tabola Checked By:Greg Jones
Started: 4/23/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 5/1/2018 Hole Diameter: 12 (inches)
P PN R Z N2 \V4 First Water: 46 ft bgs on 23-Apr-18 at hrs
mfﬂfﬂ‘ Em5<942,\9:‘w\9 US - . . & P
= Ex| &z8 E L;J E 3 : g E 8 g A A 4 Static Water: ft bgson at hrs COMMENTS
S o o &
ZE2 2 Q5ERiEE|zE 202 NOTES
wnz| = M é z E E <o 8 h SOIL / ROCK DESCRIPTION
1250 0 7 CH | SILTY FAT CLAY; dry; hard; mostly fines with high plasticity; Probed 5 holes for utility
_ iron staining ; reddish brown. clearance. Pattern greater than
/ diameter of auger
1255 0 1 %
N
130 0
] *F7l+]SM | SILTY SAND WITH CLAY; reddish yellow (7.5YR 6/8); dry; very
i . dense; iron staining; browish red.
1305 0 \ ] N
I\ IQ y C_H_ _S_IL_T? FATT_CEA_Y,_IIEth?OWH_(TSYITJ“)_, (ﬂ'}: h_ara ao_stEl 77| Portland-Cement grout was mixed
131 0 NN — _@e_s Elgl Elg_h Blegtglt_y,_lro_nitalngl;_z,_ ___________ ,| oa ratio of 7 gallons of water per
- oot SM |"SILTY SAND WITH CLAY; very pale brown (10YR 7/4); dry to 941b bag.
o b moist; loose to medium dense; alternates silty sand to sandy clay;
. A brownish red.
1315 0 N ] N ol
. N[ CL [ SICTY CLAY ; light brown (7.5YR 6/4); dry; firm; with high ~
1 plasticity.
132 02 \ N
[\ ] le| SM | SILTY SAND WITH CLAY; very pale brown (10YR 7/4); moist to
1325 0 i kL. wet; loose to medium dense; alternates silty sand to sandy clay;
e brownish red.
N 20 e
1345 03 et
140 0 \ i Ll
R -coarsens downward, becomes more sandy.
I S B A
1404 0 oot
— et Wet; -becomes saturated.
141 02 W ]
I T N Y
Project No.: Boring/Well ID: 16IW25
Location: , Sheet: 1 of 2
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BORING LOG

Boring/Well ID: 16IW25

Sheet: 2 of 2

APTIM
Z M
mel = | 222 C=le o=
oD@l E2EEEES|EE|E0|S] COMMENTS
252 SBeolEplad|s5 23|52 OR
Hl<2 a2 ~ =]
sz % |= gz é - E@ g |3 5 SOIL / ROCK DESCRIPTION NOTES
1420 0 FAC
[\ ] CH | SILTY CLAY ; dry to moist; firm; mostly fines with high plasticity.
1440 0.1 |
[\ 35
0.1 Set Isolation Casing at 35 ft bgs
| No recovery from 35 to 48 ft.
Driller suspects sand at 46 ft
- 40
0.1
- 45
0.0
SP- | SILTY SAND; greenish gray (5BG 5/1); wet; dense; mostly
i SM subangular to subrounded, fine grained sand; -Becomes Wet.
- 50| S O PR
CH | FAT CLAY; greenish gray (5BG 5/1); dry; firm to hard; trace sand, set bottom of well at 49" bgs.
| mostly fines with high plasticity. Screen from 40.5 to 50.5
|| 55
See well diagram for details
i Boring was terminated at approximately 55 feet bgs.
60
Project No.: Boring/Well ID: 16IW25

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W26
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/2/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953754.86
SCIENTIST: ALLEN WILLMORE EASTING: 3314304.29
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; ... 6"X6"SQUARED I
Dlmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
Length: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  195.66
) o Existing Surface
e e i DO %
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 198.97 %
% WELL CASING (RISER)
3 Manufacturer:  GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVG
Isolation Casing Diameter (in): 10 " Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 325 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~—————> Slot Type: 0.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 35.5 FT BGS -
Top of Filter Pack: 37.5FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 39.5FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~43.5 FT BGS
Date 5/2/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 49.5FT BGS
Bottom of Well: 50 FT BGS » END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 50 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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A\ BORING LOG PO et 1 of 2

APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: UsARMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: Luaar-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/24/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 5/2/2018 Hole Diameter: 12 (inches)
P PN R Z N2 \V4 First Water: 43.5 ft bgs on 24-Apr-18 at hrs
28 T leiEH _|C5]2 |82 ¥ ) , g P
%—1 Ex| &z8 E L;J =3 : g E ©) g A A 4 Static Water: ft bgson at hrs COMMENTS
~ =] - = =
ZE3 s QEERES|z 8|23 |22 NOTES
wnz| = M é z E E <o 8 h SOIL / ROCK DESCRIPTION
0800 0 7 CH | SILTY FAT CLAY; dry; hard; mostly fines with high plasticity; Probed 5 holes for utility
_ iron staining ; reddish brown. clearance. Pattern greater than
/ diameter of auger
0805 0 i %
N
081 0
Y
¢44 ML- | SILTY SAND WITH CLAY:; reddish yellow (7.5YR 6/8); moist;
- °| |_SM_[_ _medium dense; iron staining; browishred.
082 0 \ ]
[\ 10|
0825 03
0832 0 \ ]
[\ 15]
084 0 CL- | SILTY FAT CLAY WITH SAND; light brown (7.5YR 6/4); dry; Portland-Cement grout was mixed
i ML hard; mostly fines with high plasticity; organic content. to a ratio of 7 gallons of water per
° More sand content, becomes soft. 941b bag.
|\ ] | SILTY SAND WITH CLAY; very pale brown (10YR 7/4); moist to
0851 1.4 i wet; loose to medium dense; alternates silty sand to sandy clay;
brownish red.
[\ 20|
090! 0
] | CLAYEY SILT WITH SAND; very pale brown (I0YR 7/4); moist;
i soft; -coarsens downward, becomes more sandy.
0905 05 W B e e
[\ 25]
0912, 0
092 0.9 W i
CH | SILTY CLAY:; light brown (7.5YR 6/4); dry to moist; firm; mostly
i fines with high plasticity.
[ 30|
Project No.: Boring/Well ID: 16IW26
Location: , Sheet: 1 of 2
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BORING LOG

Boring/Well ID: 16I1W26
Sheet: 2 of 2

APTIM
Z M
wel 2| =22 S=le o=
oD@l E2EEEES|EE|E0|S] COMMENTS
L HS o H o
Hl<2 a2 ~ =
sz % |= gz é - E 2|8 |3 5 SOIL / ROCK DESCRIPTION NOTES
0928 0 CH | SILTY CLAY:; light brown (7.5YR 6/4); dry to moist; firm; mostly
| fines with high plasticity.
L 35]
0.7 Set Isolation Casing at 32.5 ft
. bgs
| | 40|
0.6
hvd :
i * [ 7| SP- | SILTY SAND; greenish gray (5BG 5/1); wet; dense; mostly
0| SM subangular to subrounded, fine grained sand; saturated.
| | 45| ‘
0.3 0 * .. 3
] o .. r Very little recovery, contact
i S i difficult to determine
7, CH | FAT CLAY ; greenish gray (SBG 5/1); dry; firm to hard; trace sand; | set bottom of well at 50' bgs.
7] mostly fines with high plasticity. Screen from 39.5 to 49.5
| | 50| /
See well diagram for details
i Boring was terminated at approximately 50 feet bgs.
53]
60
Project No.: Boring/Well ID: 16IW26

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W27
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/2/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953691.80
SCIENTIST: ALLEN WILLMORE EASTING: 3314332.92
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; .. 6"X6"SQUARED I
Dlmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
Length: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  193.04
S Existing Surface
e e i DO
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 196.05 %
§ WELL CASING (RISER)
3 Manufacturer:  GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVG
Isolation Casing Diameter (in): 10 " Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 28 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~—————> Slot Type: 0.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/ll & BENTONITE MIX
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 40.5FT BGS -
Top of Filter Pack: 42.5FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 44.5FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~46.5 FT BGS
Date 5/2/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 54.5FT BGS
Bottom of Well: 55 FT BGS » END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 55 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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A BORING LOG

APTIM

Boring/Well ID: 16I1W27

Sheet: 1 of 2

Project No.: 501032
Client: usARMY
Location: Luaar-16
Started: 4/25/2018
Ended: 5/2/2018

Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore

Drill Rig Model: CME-75 Edited By: Allen Willmore
Driller: Sonny Tabola Checked By: Greg Jones
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 12 (inches)

m % =l = é E - % =|o % a AVA First Water: 46.5 ft bgs on 25-Apr-18 at hrs
E § % gz § E L;J E < 5 g E 8 g 8 A 4 Static Water: ft bgson at hrs COMMENTS
= Qv dS (S8 |<Q32 OR
"2 2 R EE JE=|EE |27 |55 SOIL / ROCK DESCRIPTION NOTES
=PRzg 2°]° |87
1605 0 7 CH | SILTY FAT CLAY; dry; hard; mostly fines with high plasticity; Probed 5 holes for utility
_ iron staining ; reddish brown. clearance. Pattern greater than
/ diameter of auger
161 0 1 %
N
1615 0 /
] ML- | SILTY SAND WITH CLAY; reddish yellow (7.5YR 6/8); moist;
i " | SM medium dense; iron staining; browish red.
162 0 \ ]
CL- | SILTY FAT CLAY WITH SAND; light brown (7.5YR 6/4); dry; | Portland-Cement grout was mixed
b, ML hard; mostly fines with high plasticity; organic content. to a ratio of 7 gallons of water per
941b bag.
[\ 10
1625 0
163 0 \ ]
[\ 15)
1635 0
7 "}l=] SM | SILTY SAND WITH CLAY; very pale brown (10YR 7/4); moist to
W k0l wet; loose to medium dense; alternates silty sand to sandy clay;
164 1.2 i oo b ol .
kol brownish red.
AR SO
1645 1.7 ol
165 24 \ ] |
i CL- | CLAYEY SILT WITH SAND; very pale brown (I0YR 7/4); moist;
ML soft; -coarsens downward, becomes more sandy.
[\ 25|
1655 0.9
170 31 \ i S
CH | SILTY CLAY  light brown (7.5YR 6/4); dry to moist; firm; mostly Set isolation Casing at 28 ft bgs
| fines with high plasticity.
[\ 30|
Project No.: Boring/Well ID: 16IW27

Location: ,

Sheet: 1 of 2




CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

BORING LOG

Boring/Well ID: 16I1W27
Sheet: 2 of 2

APTIM
Z M
mel 2| 2R Sale [B=
2 28 EL2EEED|EEZ 0|08 COMMENTS
222 ZRepRlad|sg|38|22 OR
2| a2 ~ =
sz % |= gz % - E@ g |3 5 SOIL / ROCK DESCRIPTION NOTES
2.1
| | 35]
0.1
| | 40|
32
| | 45|
1.2
EZ . No recovery from 35 to 48 ft.
i * [ 7| SP- | SILTY SAND; greenish gray (5SBG 5/1); wet; dense; mostly Driller suspects sand at 46 ft
.0 | SM subangular to subrounded, fine grained sand; -Becomes Wet.
| 52 I .l
0.1 )
7 7, CH | FAT CLAY ; greenish gray (5BG 5/1); dry; firm to hard; trace sand; | set bottom of well at 55' bgs.
| | 55 A mostly fines with high plasticity. Screen from 44.5 to 54.5
See well diagram for details
i Boring was terminated at approximately 55 feet bgs.
60|
Project No.: Boring/Well ID: 16IW27

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W28
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/1/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953655.99
SCIENTIST: ALLEN WILLMORE EASTING: 3314347.06
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
’ ... 6"X6"SQUARED 1
Dlmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
Length: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  186.62
— Existing Surface
e e i DO
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 189.50 %
% WELL CASING (RISER)
8 Manufacturer:  GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVC
Isolation Casing Diameter (in): 10 » Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 25 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~ ——————> Slot Type: o.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/ll & BENTONITE MIX
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 34.5FT BGS -
Top of Filter Pack: 36.5 FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 38.5 FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~43.7 FT BGS
Date 5/1/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 48.5FT BGS
Bottom of Well: 49 FT BGS » END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 50 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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APTIM

BORING LOG

Boring/Well ID: 16IW28

Sheet: 1 of 2

Project No.: 501032
Client: ys arRmy
Location:LHAAP_16
Started: 4/18/2018
Ended: 5/1/2018

Drilling Co.: Best Drilling Services, Inc.
Drill Rig Model: CME-75

Driller: Sonny Tabola

Drlling Method: Hollow-Stem Auger
Hole Diameter: 12 (inches)

Number:

Logged By: Allen Willmore
Edited By: Allen Willmore
Checked By: Greg Jones

DEPTH
(feet)
ELEVATION
GRAPHIC
LOG
SOIL/ROCK

(feet msl)

SYMBOL

AVA First Water: 43.7 ft bgs on 18-Apr-18 at hrs
A 4 Static Water: ft bgs on at hrs

SOIL / ROCK DESCRIPTION

COMMENTS
OR
NOTES

.V

)

Q
jas)

SM

CH

SILTY FAT CLAY; dry; soft to firm; mostly fines with high
plasticity; iron staining, reddish-brown.

SILTY SAND WITH CLAY:; dry; very dense; iron staining;
brownish red.

SILTY FAT CLAY:; dry; hard; mostly fines with medium plasticity;
iron staining.

SANDY ELASTIC SILT WITH CLAY; dry to moist; soft to firm;
alternates silty sand to sandy clay; brownish red.

SILTY CLAY ; dry; firm; with high plasticity.

(98]
=

CH

SILTY SAND ; moist; dense; some fines. |

SILTY SAND ; moist; dense; some fines.
Moist to wet; ~15 ft. becomes moist to wet, difficult to determine exact
depth.

SILTY CLAY ; dry; firm; mostly fines with high plasticity.

Probed 5 holes for utility
clearance. Pattern greater than
diameter of auger

Portland-Cement grout was mixed
to a ratio of 7 gallons of water per
941b bag.

Set Isolation Casing set at 25'
bgs

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

~_ | >"
= e T
S & 8 &= &> =
ZI=2 Zloveld
Q|0
T E PeeE
1127 0.2 H
1131 0.4
1148 0.4 \
1153 0.6 \
1157 1.4 \
1204 2.1 \
1211 2.1 \
1215 2.8 \
1225 0.9 \
123 03 N ]
0.1 |
Project No.:

Location: ,

Boring/Well ID: 16IW28

Sheet: 1 of 2
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BORING LOG

Boring/Well ID: 16IW28
Sheet: 2 of 2

APTIM
Z b
mel = | =22 S=lu |8
oD@l E2EEEES|EE|E0|S] COMMENTS
L HS o H o
2| a2 ~ =
sz % |= gz % - E@ g |3 5 SOIL / ROCK DESCRIPTION NOTES
03
| | 35]
02
- 40|
0.4
A4 .
B SILTY SAND; greenish gray (5BG 5/1); wet; dense; mostly
45 subangular to subrounded, fine grained sand; -Becomes Wet.
02 | ] T
] | FAT CLAY ; greenish gray (SBG 5/1); dry; firm to hard; trace sand; | set bottom of well at 49' bes.
_ mostly fines with high plasticity. Screen from 38.5 to 48.5
L 50
See well diagram for details
i Boring was terminated at approximately 50 feet bgs.
53]
60
Project No.: Boring/Well ID: 16IW28

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W29
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/1/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953590.95
SCIENTIST: ALLEN WILLMORE EASTING: 3314379.27
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; ... 6"X6"SQUARED I
Ili)lmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
ength: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  182.76
. Existing Surface
e e i DO %
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 185.89 %
% WELL CASING (RISER)
) . 8 Manufacturer: ~ GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVG
Isolation Casing Diameter (in): 10 " Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 20 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~—————> Slot Type: 0.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 31.5FT BGS -
Top of Filter Pack: 33.5FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 35.5 FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~38 FT BGS
Date 5/1/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 45.5FT BGS
Bottom of Well: 46 FT BGS » END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 475 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: usarRMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: r1aap-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/17/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 5/1/2018 Hole Diameter: 12 (inches)
P PN R Z v \VA First Water: 38 ft bgs on 17-Apr-18 at hrs
HE B lEl9H z - |125|8 |83 - . , & P
E Ex| &z8 E L;J =3 : g E ©) g A A 4 Static Water: ft bgson at hrs COMMENTS
~ =] - = =
=23 e EEIE RS NOTE
“Z £ B 73 =E|% 35 SOIL / ROCK DESCRIPTION OTES
~ o m ]
1420 1.2 7 CH | SILTY FAT CLAY,; dry; hard; mostly fines with high plasticity; Probed 5 holes for utility
_ iron Staining, reddish-brown. clearance. Pattern greater than
/ diameter of auger
1428 | 04 i %
N4
1436 0.6 * *| SM | SILTY SAND WITH CLAY; dry; very dense; iron staining;
— S ~T T _b_I'OLV IHSEIEd_ _____________________ Ve
CH |"SILTY FAT CLAY; dry; hard; mostly fines with high plasticity;
- iron staining.
1444 12 e "F7l] SM | SILTY SAND WITH CLAY; dry to moist; soft to firm; alternates | Portland-Cement grout was mixed
k0l silty sand to sandy clay; brownish red. to a ratio of 7 gallons of water per
. |l 941b bag.
| \ 10 PN
1452 3.1 s
1455 29 \ ]
| "F1- SM [ SILTY SAND; wet; loosc; some fines.
I\ 15| WUl I
1457 0.5 \ CL | SILTY CLAY ; dry; firm; with high plasticity.
1504 0.1 W _
| \ 20|
0.6 Set Isolation Casing at 20 ft bgs
| 25|
12
- 30|
Project No.: Boring/Well ID: 16IW29
Location: , Sheet: 1 of 2
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BORING LOG

Boring/Well ID: 16I1W29

Sheet: 2 of 2

APTIM
Z b
mel 2| 2R Sale [B=
2 28 EL2EEED|EEZ 0|08 COMMENTS
2535 SReERI5E IS =S £g OR
Hl<p| allm “|Z3lx-g
4z = |m 32% IR 8% SOIL / ROCK DESCRIPTION NOTES
~ =
0.9
| | 35]
0.3
A4
® [« T| SP- | SILTY SAND; greenish gray (5BG 5/1); wet; dense; mostly
*°( P SM subangular to subrounded, fine grained sand; -Becomes Wet.
n 40| el
2.1 Lo
7 b set bottom of well at 46' bgs.
_ * I Screen from 35.5 to 45.5
o HI®E V)| Cil | PEAT black 25Y 25/1) wet;organic. |
/ FAT CLAY ; greenish gray (SBG 5/1); dry; firm to hard; trace sand;
7] / mostly fines with high plasticity.
1 U
] Boring was terminated at approximately 47.5 feet bgs. See well diagram for details
| | 50|
53]
60
Project No.: Boring/Well ID: 16IW29

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 161W30
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/30/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953570.27
SCIENTIST: ALLEN WILLMORE EASTING: 3314398.21
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; ... 6"X6"SQUARED I
Dlmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
Length: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  181.72
, — Existing Surface
e e i DO %
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 184.74 %
% WELL CASING (RISER)
8 Manufacturer:  GULF COAST
Isolation Casing Borehole Diameter (in): 12 E Type/Material: SCHEDULE 40 PVC
Isolation Casing Diameter (in): 10 » Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 20 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~ ——————> Slot Type: o.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 2 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 26.5FT BGS -
Top of Filter Pack: 28.5FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 30.5 FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~34.3 FT BGS
Date 4/30/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 40.5FT BGS
Bottom of Well: 41FT BGS N END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
Borehole Depth: 42 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: us army Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: yaap-1s Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/18/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 4/30/2018 Hole Diameter: 12 (inches)
P PN R Z N2 \V4 First Water: 34.3 ft bgs on 18-Apr-18 at hrs
HE B lEl9H z - |125|8 |83 . ) . ¢ P
%—1 Ex| &z8 E L;J =3 : g E ©) 2 A A 4 Static Water: ft bgson at hrs COMMENTS
~ =] -~ == =
B2 RiECES R 20|22 NOTES
“Z| Z @ a7 7 HE|S S SOIL / ROCK DESCRIPTION
— =)
0830 0.3 ML | SANDY SILT ; moist; soft. Probed 5 holes for utility
| * clearance. Pattern greater than
diameter of auger
os3s  |oa| I CH [ STCTY FAT CLAY dry; hard; mostly fines wiih high plasticiiy:
N / iron staining; reddish brown.
[\ | s /
0841 02 %
| *f71] SM | SILTY SAND WITH CLAY; dry; very dense; iron staining;
| \ D browish red.
0848 0.0 N e
| C_H _S_IL_T ? FAT[_CITA_Y,_d?y,_ha_rcf m_oalyfﬁu% \;lﬁl ngTl I:Tla_sti?i@;_ " 7| Portland-Cement grout was mixed
iron Staining. to a ratio of 7 gallons of water per
I\ 10| 941b bag.
0856 0.5
N N —_——t o —
— 7le| SM | SILTY SAND WITH CLAY; dry to moist; soft to firm; alternates
e silty sand to sandy clay; brownish red.
0905 | os| | 1 [k
Y Wet; -Becomes Wet.
] CH | SILTY CLAY ,_gI‘_eeEISTl gra_y (_5§G_5/_1 )Td?y,_ﬁ?m_,\;ltﬁ EgF 77 77| setIsolation Casing at 20 ft bgs
[\ 15 plasticity; -Becomes dry.
0915 0.2
0918 02 \ |
[\ 20
02
| | 25
05
[ | 30)
Project No.: Boring/Well ID: 16IW30
Location: , Sheet: 1 of 2
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BORING LOG

Boring/Well ID: 16I1W30

Sheet: 2 of 2

APTIM
Z M
mel = | =22 S=lu |52
oD@l E2EEEES|EE|E0|S] COMMENTS
L HS o H o
Hl<2 a2 ~ =]
sz % |= gz % - E S 5 SOIL / ROCK DESCRIPTION NOTES
0.1 -Becomes softer, more plasticity.
AV do .
35 SP- | SILTY SAND; greenish gray (5BG 5/1); moist to wet; dense;
01 - ] SM mostly subangular to subrounded, fine grained sand; -Becomes Wet.
T -Saturated. heaving sands at ~36 ft bgs. Drill
| rods get stuck
| | 40|
0.1 “Ci | PEAT ; black (2.5Y 2.5/1); wet; organic. -
i FAT CLAY: ; greenish gray (5SBG 5/1); dry; firm to hard; trace sand; '
mostly fines with high plasticity. set bottom of well at 41" bgs.
| Screen from 30.5 to 40.5
See well diagram for details
i Boring was terminated at approximately 42 feet bgs.
| | 45|
0.1
| | 50|
53]
60
Project No.: Boring/Well ID: 16IW30

Location: ,

Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID:  16RWo1
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/31/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953651.08
SCIENTIST: ALLEN WILLMORE EASTING: 3314168.77
-l'?proeTECTIVESE;S_SCI:lSﬁG WITH HINGED LOCKING CAP NOT TO SCALE

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  186.56
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 189.77 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 11 FTBGS

Top of Filter Pack: 13 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 15 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~19 FT BGS
Date 10/31/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 25 FT BGS
Bottom of Well: 25.3 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 26

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




BORING LOG

Boring/Well ID: 16RWO01
Sheet: 1 of 1

Project No.: 501032
Client: us ARMY
Location: jaap-16
Started: 10/31/2018
Ended: 10/31/2018

Drilling Co.: ETTL Logged By: Allen Willmore
Drill Rig Model: Diedrich B-50 Edited By: Allen Willmore
Driller: Pedro Gonzales Checked By: Greg Jones
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 8 (inches)

AVA First Water: ft bgs on 31-Oct-18 at hrs
A 4 Static Water: ft bgs on at hrs

TIME
SAMPLE
NUMBER
PID (ppm)
BLOWS
( per 6 inch)
RECOVERY
DEPTH
(feet)
ELEVATION
(feet msl)
GRAPHIC
LOG
SOIL/ROCK
SYMBOL

SOIL / ROCK DESCRIPTION

COMMENTS
OR
NOTES

Sy
@
=

._
o

(98]
=

SILTY CLAY WITH SAND:; red (10R 4/6); dry; soft to firm; trace
fine grained sand; mostly fines with low plasticity.

| SILTY SAND; light brown (7.5YR 6/4); dry to moist; loose to
medium dense; mostly fine grained sand; some silty fines; heavy,
mottling & iron staining.

| POORLY GRADED SAND; light brownish gray (2.5Y 6/2); moist
to wet; dense; mostly fine grained sand; trace fines; iron staining.

| FAT CLAY; light brown (7.5YR 6/3); dry; firm to hard; with high |

plasticity.

Boring was terminated at approximately 25 feet bgs.

Low Recovery

Project No.:
Location: ,

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

Boring/Well ID: 16RWO01

Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RWO02
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/12/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: RICH HERMAN NORTHING: 6953440.13
SCIENTIST: W. FOSS EASTING: 3314139.68
:;ZTECTIVESiQSJgﬁG WITH HINGED LOCKING CAP NOT To SCALE
; .. 6"X6"SQUARED N
E ;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: ‘::T‘Z’;TR:‘[?:S:J:FF:-C:OLLARDS CEMENTED
(~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  179.94
R Existing Surface
o = e e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 182.97 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE /Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 4 FTBGS -
Top of Filter Pack: 6 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 8 FTBGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Drilling: NR
Date 10/12/18
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 18 FT BGS >
IBottom of Well: 18.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 18.25 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 LOGS.GPJ 3/25/20

Drilling Log
Monitoring Well 16RW02

Page: 1 of 1

Project _Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS ‘ ’ '
Location LHAAP-16 Proj. No. 501032 Logged from cuttings 5' to 10".
Surface Elev. 17994 Total Hole Depth _18.01t. North _6953440.13 East 3314139.68
Top of Casing 18297 water Level Initial _NA Static _NA Diameter _8.25in.
Screen: Dia _4in. Length _101t. Type/Size _SCH. 40 PVC/0.010 in.
Casing: Dia _4in. Length _817. Type _SCH.40PVC

Fill Material _Filter Sand, Bentonite Chips, Cement Grout Rig/Core _Dietrich B-50 Tracked Rig

Drill Co. _ETTL Method Hollow Stem Auger
Driller Rich Herman Driller # 59385
Log By W. Foss Date 10/12/18 License No. 290

Description

Graphic
Log

(Color, Texture, Structure)
Geologic Descriptions are Based on the USCS.

Sample ID
% Recovery

Depth
(ft.)
Well
Completion
PID
(ppm)
USCS Class.

°

SILTY SAND; orangeish tan, loose, moist, trace clay, trace
roots.
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SILTY SAND; medium gray with orange staining, clay content
increasing with depth.
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SILTY SAND; medium brown, loose to medium dense, very
moist to wet, trace clay.
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SILTY CLAY; light gray with orange mottles, stiff, damp to
moist, trace iron manganese (FeMnO) staining.

0.2
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END OF BORING AT 18 FEET.
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WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RWO03
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/11/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: RICH HERMAN NORTHING: 6953407.93
SCIENTIST: W. FOSS EASTING: 3314167.37
?;ZTECTIVES‘E;QSCIAgﬁG WITH HINGED LOCKING CAP NOT To SCALE
; .. 6"X6"SQUARED N
E;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: ‘::T‘Z’;TR:‘[?:S:J:FF:-C:OLLARDS CEMENTED
(~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  178.32
R Existing Surface
A oo e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 181.66 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE /Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 6 FT BGS -
Top of Filter Pack: 8 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 10 FT BGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Drilling: NR
Date 10/11/18
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 20 FT BGS l
IBottom of Well: 20.25 FT BGS END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 20.25 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 LOGS.GPJ 3/25/20

Drilling Log
Monitoring Well 16RWO03

Page: 1 of 1

Project Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS
Location LHAAP-16 Proj. No. 501032 Logged from cuttings 5'to 10".
Surface Elev. _178.32 Total Hole Depth _20.0ft. North _6953407.93 East 3314167.37
Top of Casing 18766 water Level Initial _NA Static _NA Diameter _8.25in.
Screen: Dia _4in. Length _10ft Type/Size _SCH. 40 PVC/0.010 in.
Casing: Dia _4in. Length _10ft. Type _SCH.40PVC
Fill Material _Filter Sand, Bentonite Chips, Cement Grout Rig/Core _Dietrich B-50 Tracked Rig
Drill Co. _ETTL Method Hollow Stem Auger
Driller _Rich Herman Driller # 59385
Log By _W.Foss Date _10/11/18 License No. 290

£ _$ - of © ﬁ Description

g€ | 2 || 25| 2B 58| 2

fa) E e EY 5 o (Color, Texture, Structure)

o RS % Geologic Descriptions are Based on the USCS.

0.1 o2

100% (s SILTY SAND; medium brown, loose, moist, trace roots.
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SILTY SAND; light gray with orange lenses, loose, moist.
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~~~~~~ sw SANDSTONE; orangeish brown, very hard, dry, loosely

B "\ cemented. /]
SANDY SILT; reddish brown with gray lenses, medium dense,
damp, trace clay.

0.0 0%

ML

SILTY CLAY; brown with gray mottles, firm to stiff, moist, trace
iron manganese (FeMnO) staining.

CL

END OF BORING AT 20 FEET.




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW04
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/31/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953535.89
SCIENTIST: ALLEN WILLMORE EASTING: 3314226.20
-l'?proeTECTIVESE;S_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  188.04
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 190.94 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 10 FT BGS

Top of Filter Pack: 12 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 14 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~17 FT BGS
Date 10/31/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 24 FT BGS
Bottom of Well: 24.3 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 25

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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APTIM

BORING LOG

Boring/Well ID: 16RW04
Sheet: 1 of 1

Project No.: 301032
Client: USsARMY
Location: LuaAp-16
Started: 10/31/2018
Ended: 10/31/2018

Drilling Co.: ETTL Logged By: Allen Willmore
Drill Rig Model: Diedrich B-50 Edited By: Allen Willmore
Driller: Pedro Gonzales Checked By: Greg Jones
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 8 (inches)

AVA First Water: ft bgs on 31-Oct-18 at hrs
A 4 Static Water: ft bgs on at hrs

DEPTH
(feet)
ELEVATION
GRAPHIC
LOG
SOIL/ROCK
SYMBOL

(feet msl)

SOIL / ROCK DESCRIPTION

COMMENTS

OR

NOTES

O
o

._
o

(98]
=

SILTY CLAY WITH SAND:; red (10R 4/6); dry; soft to firm; trace
fine grained sand; mostly fines with low plasticity.

| SILTY SAND; light brown (7.5YR 6/4); dry to moist; loose to

medium dense; mostly fine grained sand; some silty fines; heavy,
mottling & iron staining.

| SANDY LEAN CLAY; light brown (7.5YR 6/3); dry; firm; trace

fine grained sand; mostly fines; lighter mottling than above.

| POORLY GRADED SAND; light brownish gray (2.5Y 6/2); moist

to wet; dense; mostly fine grained sand; trace fines; iron staining.

| FAT CLAY; light brown (7.5YR 6/3); dry; firm to hard; with high

plasticity.

Boring was terminated at approximately 25 feet bgs.

Low Recovery

Set well at 24.5 ft

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20
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Project No.:

Location: ,

Boring/Well ID: 16RW04

Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RWO05
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/11/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: RICH HERMAN NORTHING: 5953395.00
SCIENTIST: W. FOSS EASTING: 3314192.31
?;ZTECTIVES‘E;QSCI:;&G WITH HINGED LOCKING CAP NOT To SCALE
; .. 6"X6"SQUARED N
E;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: ‘::TGZFT HONG STEEL BOLLARDS CEVENTED
GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  177.61
R Existing Surface
A oo e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 180.70 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 6 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE /Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 6 FT BGS -
Top of Filter Pack: 8 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 10 FT BGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 10/11/18
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 20 FT BGS l
IBottom of Well: 20.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 20.25 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 LOGS.GPJ 3/25/20

Drilling Log
Monitoring Well 16RWO05

Page: 1 of 1

Project _Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS
Location LHAAP-16 Proj. No. 501032 Logged from cuttings 5'to 10"
Surface Elev. _177.61 Total Hole Depth _20.0ft. North _6953395.99 East 3314192.31
Top of Casing 18070 water Level Initial _NA Static _NA Diameter _8.25in.
Screen: Dia _4in. Length 101t Type/Size _SCH. 40 PVC/0.010 in.
Casing: Dia _4in. Length _10ft. Type _SCH.40PVC
Fill Material _Filter Sand, Bentonite Chips, Cement Grout Rig/Core _Dietrich B-50 Tracked Rig
Drill Co. _ETTL Method Hollow Stem Auger
Driller _Rich Herman Driller # 59385
Log By _W.Foss Date _10/11/18 License No. 290

< _$ - of © 8 Description

G2 | 2T || o8| g8 | s8|C

o~ 2 £ Lo Ex g - ] (Color, Texture, Structure)

o RS g Geologic Descriptions are Based on the USCS.

: SANDY SILT; medium brown with a few gray mottles, medium
dense, damp, trace roots.
ML
0.1 100% | (440N
SANDY SILT; light brown with orange mottles, medium dense,
damp, trace iron manganese (FeMnO) straining, clay content
increasing with depth.
] ML
10 |l100%
"’f,,{" SILTY SAND; medium brown, medium dense, moist, trace clay.
D4.°, 0
0% qﬂz{::o SW
SRS
9 Ooo oo"’
\ (el _
02 |l100% D SILTY SAND; light gray, very moist, some clay.
° o, ¢Z q
29200 |l SW
,oo o°°°
5070 ¢
SILTY CLAY; gray with brown mottles, firm to stiff, moist, trace
sand; interbedded very thin, very moist layers.
0.1
— cL
0%

END OF BORING AT 20 FEET.




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW06
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/23/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953828.03
SCIENTIST: ALLEN WILLMORE EASTING: 3313990.94
-':proeTECTIVESgQ_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  194.35
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 197.37 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 11.5FTBGS

Top of Filter Pack: 13.5 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 15.5 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~21FT BGS
Date 4/23/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 25.5FT BGS
Bottom of Well: 26 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 275

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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APTIM

BORINGLOG ™™o

Project No.: 501032
Client: Us ARMY
Location: Luaapr-16
Started: 4/23/2018
Ended: 4/23/2018

Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore

RECOVERY

DEPTH
(feet)
ELEVATION
GRAPHIC
LOG
SOIL/ROCK
SYMBOL

(feet msl)

Drill Rig Model: CME-75 Edited By: Allen Willmore
Driller: Sonny Tabola Checked By: Greg Jones
Drlling Method: Hollow-Stem Auger Number:
Hole Diameter: 10 (inches)

AVA First Water: 21 ft bgs on 23-Apr-18 at hrs WELL

h 4 Static Water: ft bgson at hrs DETAIL COMMENTS

OR
SOIL / ROCK DESCRIPTION NOTES

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20
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SANDY SILT; light brown (7.5YR 6/4); dry; soft.

SILTY FAT CLAY; light brown (7.5YR 6/3); dry; hard; mostly
fines with medium plasticity; mottling is 7.5YR 7/8 Red.

alternates silty sand to sandy clay. |

-

SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft;
mostly fines with no to low plasticity.

4
SANDY SILT WITH CLAY; yellowish red (SYR 5/6); dry; soft; [
_ altenates silty sand tosandy clay. _ _ __ __ __ __ _ __ J

SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft;
mostly fines with no to low plasticity.

ratio of 7 gallons of

| SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry; soft;
water per 941b bag.

| SANDY SILT WITH CLAY; yellowishred (5YR 576); dry; soft; R b
_ altemates silty sand tosandy clay. _ _ __ ____ ___ __ ig:
SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft; :

mostly fines with no to low plasticity.

SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry; soft;
_ _altemates silty sandto sandyclay. _ _ _ _ ___ __ ____

SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
increases in plasticity.

Portland-Cement
grout was mixed to a

x

%

X

%

X

%

Used Enviroplug
Medium Bentonite
Chips. Hydrated
chips inl ft lifts.
Allowed to hydrate
for 1 hour

Used Pioneer silica
sand 20/40

SILTY SAND; light brown (7.5YR 6/4); moist to wet; loose; some
fines.

SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard.

Set well at 25.5;

Boring was terminated at approximately 27.5 feet bgs. Screened from 15.5
to 25.5 ft bgs

(98]
=

mE o =

2 25 EleE

E == &O\o

= gD Al sE

Zl = M
0833 0
0841 0
0844 0
0848 0
0853 0
0901 0.1
0906 02
0913 0.1
0919 0.1
0928 0.1
0934 0

Project No.:

Location: ,

Boring/Well ID: 16RW06
Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RWO7
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/20/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953785.38
SCIENTIST: ALLEN WILLMORE EASTING: 3313988.18
-':proeTECTIVES'E;Q_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  192.20
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 195.48 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 11 FTBGS

Top of Filter Pack: 13 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 15 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~22 FT BGS
Date 4/20/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 25FT BGS
Bottom of Well: 25.5 FT BGS END CAP
Type: SCHEDULE 40 PVC
Length: 6 INCH CONE
Borehole Depth: 255

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




A\ BORING LOG PO Gheet: 1 of 1

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: us ArRMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: Luaap-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/20/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 4/20/2018 Hole Diameter: 10 (inches)
5 % =l % é E - EQ O % a AVA First Water: 22 ft bgs on 20-Apr-18 at hrs WELL
%—1 E E Sz z L; E ) z E E 8 2 8 h 4 Static Water: ft bgs on at hrs DETAILl COMMENTS
= — O © ol QL - =55 OR
= |< — m | > 0 — d
52 £ |z 2" 8 % oo SOIL / ROCK DESCRIPTION NOTES
~|=| m
0833 0 J:I ML | SANDY SILT; light brown (7.5YR 6/4); dry; soft.
. N| CH | SILTY FAT CLAY; light brown (7.5YR 6/3); dry; hard; mostly
fines with medium plasticity; mottling is 7.5YR 7/8 Red.
0839 0 _
[\ 3]
0842 0
7 NI ML~ | SANDY SILT WITH CLAY: yellowish red (5YR 5/6); dry: soft; r Portland-Cement
0848 0.3 \ | | SM | _ alternates silty sand to sandy ¢lay. ] grout was mixed to a
ratio of 7 gallons of
i water per 941b bag.
[\ 10
0851 0.4
| CL | SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft; Used Enviroplug
mostly fines with no to low plasticity. 551 1] Medium Bentonite
i i K% [%x4  Chips. Hydrated
I\ ML- | SANDY SILT WITH CLAY:; yellowish red (SYR 5/6); dry; soft; 550 1554 chips inl ft lifts.
0900 0.2 | *l| SM alternates silty sand to sandy clay. % K84 Allowed to hydrate
S “.’| for 1 hour
] | CL | SILTY CLAY WITH SAND; light brown (7.5YR 6/4); dry; soft; ~
/ 15] mostly fines with no to low plasticity.
0906 0.4
0911 02 \ ] /_ A
ML- | SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry to moist;
| "l SM soft; alternates silty sand to sandy clay.
[\ 20|
0917 02 .
AV I e
[\ .L£1o| SM | SILTY SAND; light brown (7.5YR 6/4); moist to wet; loose; some Used Pioneer silica
0921 0 | s fines. sand 20/40
N[ CH [ STLTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
25 increases in plasticity.
0922 0 \ ] N
| Set well at 25.5;
Boring was terminated at approximately 25.5 feet bgs. Screened from 15 to
- 25 ft bgs
30|
Project No.: Boring/Well ID: 16RW07
Location: , Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW08
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/19/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953788.82
SCIENTIST: ALLEN WILLMORE EASTING: 3314017.82
:proeTECTIVESgS_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  193.62
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 196.37 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 12.5FT BGS

Top of Filter Pack: 14.5 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 16.5 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~23 FT BGS
Date 4/19/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 26.5 FT BGS
Bottom of Well: 27 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 275

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




2 BORING LOG ™™/

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

APTIM
Project No.: 301032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: Us ARMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: LHAAP-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/19/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 4/19/2018 Hole Diameter: 10 (inches)
L,H % =l % i E - EQ S % a AVA FirsF Water: 23 ft bgs on 19-Apr-18 at hrs WELL
E E %:; gz £ ; L:;J E < z g E 8 8 8 h 4 Static Water: ft bgs on at hrs DETAIL] COMMENTS
E < e = S e P A AR =
27| £ REERQ A T|RE % o6 SOIL / ROCK DESCRIPTION NOTES
~|—=| m
1530 0.1 ML | SANDY SILT; light brown (7.5YR 6/4); dry; soft.
CH | SILTY FAT CLAY; light brown (7.5YR 6/3); dry; hard; mostly
— fines with medium plasticity; mottling is 7.5YR 7/8 Red.
1537 0.3 |
[\ 3
1542 0
1546 0 \ /] 4
With no to low plasticity. Portland-Cement
_ N grout was mixed to a
10 | ML- | SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry to moist; ratio of 7 gallons of
1550 0 — — *| | SM soft; alternates silty sand to sandy clay. water per 941b bag.
| % B C_L_ _S_IL_TV 6]:4? ‘_NI_TT‘I EA_NT),_llg_ht_bIB\;n_(7_5Y_R_6/71),_d?y,_s&‘t,_ - Used Enviroplug
mostly fines with no to low plasticity. Medium Bentonite
_ Chips. Hydrated
[\ chips inl ft lifts.
1600 04 _ Sox] b Allowed to hydrate
a4 |\ S Gy
ML- | SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry; soft;  kad [aq o' howr
’ N\ SM j_ alternates silty sand to sandy elay. ___ _ _ _ _ __ _ __ TR R
1 CH | SILTY FAT CLAY:; light brown (7.5YR 6/4); dry; firm to hard; IO I IO
1606 02 W ] increases in plasticity.
I N\ o
I\ ': *| SM | SILTY SAND; light brown (7.5YR 6/4); dry; loose; some fines.
1613 0.1 _ A
Y CH | SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard;
increases in plasticity.
[\ 20|
1617 0.1
1622 0 \ /] A4
thC *| SM | SILTY SAND; light brown (7.5YR 6/4); moist to wet; loose; some Used Pioneer silica
| N fines. sand 20/40
[V as]
16:6( 0 ol
] \ CH | SILTY FAT CLAY; light brown (7.5YR 6/4); dry; firm to hard; ~  |"
| increases in plasticity. O
I\ Set well at 27;
| Screened from 16.5
Boring was terminated at approximately 27.5 feet bgs. to 26.5 ft bgs
30|
Project No.: Boring/Well ID: 16RWO08
Location: , Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID:  16RW09
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD:  HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4119118
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953621.11
SCIENTIST: ALLEN WILLMORE EASTING: 3314045.50
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  195.14
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 197.81 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 13FTBGS

Top of Filter Pack: 15 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 17 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~23 FT BGS
Date 4/19/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 27 FT BGS
Bottom of Well: 27.5FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 30

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




2 BORINGLOG ™™

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

APTIM
Project No.: 501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: us arRMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: Luaap-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 4/19/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 4/19/2018 Hole Diameter: 10 (inches)
L,H % =l % i E - EQ S % a AVA FirsF Water: 23 ft bgs on 19-Apr-18 at hrs WELL
E E %:; Sz ; L:;J £ 3 z g E 8 8 8 h 4 Static Water: ftbgson at hrs DETAIL COMMENTS
) m|O Z|> 0 — | =
5z £ B g‘g % a 3 € % o6 SOIL / ROCK DESCRIPTION NOTES
0845 0 J:I ML | SANDY SILT; light brown (7.5YR 6/4); dry; soft.
7 N| CH | SILTY FAT CLAY; light brown (7.5YR 6/3); dry; hard; mostly
fines with medium plasticity; mottling is 7.5YR 7/8 Red.
0850 0.1 _
i Portland-Cement
grout was mixed to a
I\ 5] ratio of 7 gallons of
0855 0.2 water per 941b bag.
| SANDY SILT WITH CLAY; yellowish red (5YR 5/6); dry to moist;
] | _softto firm; altemnates silty sand to sandy clay. _ _ __ _ _ _ _ .
0900 03 w SILTY FAT CLAY; very pale brown (10YR 7/3); dry; hard to very Used Enviroplug
’ 7 hard; trace fine grained sand; mostly fines with high plasticity; iron Medium Bentonite
staining; reddish brown. Chips. Hydrated
T chips inl ft lifts.
10 Allowed to hydrate
0910 0 N ] for 1 hour
0915 0 \ ] 0y Yl
[\ |13
0920 0.1 Y -
|\ ] | SILTY SAND WITH CLAY; yellowish red (5YR 5/6); moist;
0925 0.3 i dense; some fines; mottling is 7.5YR 7/8 Red.
_S_IL_T? 617\? ,_llght_br_O\;n_(7_5?R_6/_4)Td?y,_S(Tft,_W_lth_hl_gl‘T T Used Pioneer silica
plasticity. sand 20/40
bosd o] | M T Tgit brown (7.5YR &4, Tereasés n plasticity.
0935 0 \ A4
SILTY SAND; light brown (7.5YR 6/4); wet; loose; some fines.
[\ 25]
1000 0
_ | SILTY CLAY:; light brown (7.5YR 6/4); dry to moist; firm; mostly [+ =5~"| bottom of screen at
| \ fines with high plasticity; little recovery, contact with upper unitis .| [ | 27fibgs
1005 _ difficult to identify.
[ 30|
Proj ect No.: Boring was terminated at approximately 30 feet bgs. Boring/We]] ID: 16RW09
Location: , Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW10
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/19/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953763.40
SCIENTIST: ALLEN WILLMORE EASTING: 3314053.06
-':proeTECTIVESgQ_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  192.27
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 195.25 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): ~ SCHEDULE 40 PVC

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 11 FTBGS

Top of Filter Pack: 13 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 15 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~19.5 FT BGS
Date 4/19/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 25FT BGS
Bottom of Well: 25.5FT BGS END CAP
Type: SCHEDULE 40 PVC
Length: 6 INCH CONE
Borehole Depth: 255

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




2.

APTIM

BORINGLOG ™™

Project No.: 501032
Client: us ArRMY
Location: Lgaap-16
Started: 4/19/2018
Ended: 4/19/2018

Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore

Drill Rig Model: CME-75 Edited By: Allen Willmore
Driller: Sonny Tabola Checked By: Greg Jones
Drlling Method: Hollow-Stem Auger Number:

Hole Diameter: 10 (inches)

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

L,H % Z % i E - EQ S % a AVA First Water: 19.5 ft bgs on 19-Apr-18 at hrs WELL
E % gl &z.8 ; L:;J £ S z g E o 8 8 A 4 Static Water: ft bgs on at hrs DETAIL COMMENTS
= ~|ov|&5lD c,\“-:)/ = [ORESS s OR
@ é 2 2 Qe R (2" |25 SOIL / ROCK DESCRIPTION NOTES
=Pz 25)° 3
1250 0.1 ML | SANDY SILT; light brown (7.5YR 6/4); dry; soft.
CH | SILTY FAT CLAY,; light brown (7.5YR 6/3); dry; hard; mostly
fines with medium plasticity; mottling is 7.5YR 7/8 Red.
1255 0.4
1300 0.1 \ Portland-Cement
grout was mixed to a
ratio of 7 gallons of
water per 941b bag.
1305 03 \ |
[\ 10
1310 0.2
[\ ] ? B _S_IL_T? Eﬂ? ‘_NI_TT‘I EA_NT),_ll{gﬁ_bE)\;n_U_S\?R_6/71),_d?yToTn€mT, ) :::: ::::: Used Enviroplug
1315 03 soft; mostly fines with no to low plasticity. %4 854 Medium Bentonite
S .| Chips. Hydrated
chips inl ft lifts.
Allowed to hydrate
I\ 15] for 1 hour
1320 0.1
1325 03 \ |
v A L e e
[\ 20] SILTY SAND; light brown (7.5YR 6/4); moist to wet; loose; some
1330 0.1 fines.
] _S_IL_T? FAT[‘EEA_Y,_IIEth?OWn_(TS?iaé‘—: d_ryTﬁ_mTtEtErE, - Used Pioneer silica
increases in plasticity. sand 20/40
1335 02 N ]
Set well at 25.5;
Boring was terminated at approximately 25.5 feet bgs. Screened from 15 to
25 ft bgs
30|
Project No.: Boring/Well ID: 16RW10

Location: ,

Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW11

PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER

PROJECT NO.: 501032 DATE(S): 5/3/18

DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.

DRILLER: SONNY TOBOLA NORTHING: 6953828.09

SCIENTIST: ALLEN WILLMORE EASTING: 3314545.02
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  187.46
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 189.95 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): ~ SCHEDULE 40 PVC

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: 8 FTBGS

Top of Filter Pack: 10 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 12 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 5/3/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 22 FT BGS
Bottom of Well: 22.5FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 25

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




2 BORINGLOG ™™oy

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

APTIM
Project No.: 301032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Client: us ARMY Drill Rig Model: CME-75 Edited By: Allen Willmore
Location: LHaap-16 Driller: Sonny Tabola Checked By: Greg Jones
Started: 5/3/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 5/3/2018 Hole Diameter: 10 (inches)
L,H % =l % i E - E% S % S AVA FirsF Water: 12 ft bgs on 03-May-18 at hrs WELL
E E %:; gz £ ; L:;J E < z g E @) 8 R h 4 Static Water: ft bgs on at hrs DETAIL] COMMENTS
=] = 0w me - Q=SS OR
= m|O Z|> 0 — | =
5z £ B g‘g % a 3 € % o6 SOIL / ROCK DESCRIPTION NOTES
0.1 7 CH | SILTY FAT CLAY; dry; hard; mostly fines with high plasticity;
i / iron staining; reddish brown.
7] / Portland-Cement
I\ 5] grout was mixed to a
0.2 ratio of 7 gallons of
| % water per 941b bag.
0.5 w | é
AN /
o | NV | L s
| SILTY SAND WITH CLAY; reddish yellow (7.5YR 6/8); dry;
medium dense; iron staining; browish red.
A4
I\ SILTY SAND WITH CLAY; very pale brown (10YR 7/4); moistto |-
0.1 | wet; loose to medium dense; alternates silty sand to sandy clay; [}
_brownishred _ ____________________ e
[\ 15]
0.1
[\ ] C_L-_ _C_LKY_E_YEIITTWITE S_ANE Ver_y EaE E‘(;VH(TO?iﬁ4I [EOTS'[,_ ) Used Pioneer silica
0.3 i ML soft; more clay content than above. sand 20/40
20| 1
0.1 CL- | SILTY FAT CLAY WITH SAND; light brown (7.5YR 6/4); dry; No recovery from
| ML hard; mostly fines with high plasticity; organic content. 20-22.5 ft bgs
NIR
| 1T 1T " " " "> "7/ """/ " " "7/ 77— Set well at 22.5 fi
bgs; set screen 12
| bgs to 22" bgs
25|
N Boring was terminated at approximately 25 feet bgs.
30|
Project No.: Boring/Well ID: 16RW11
Location: , Sheet: 1 of 1




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16RW12
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/4/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953887.58
SCIENTIST: ALLEN WILLMORE EASTING: 3314501.01
-':proeTECTIVES'E;Q_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  193.23
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 196.22 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 14.5 FT BGS

Top of Filter Pack: 16.5 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 18.5 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 5/4/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 28.5 FT BGS
Bottom of Well: 29 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 30

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




2

APTIM

BORING LOG

Boring/Well ID: 16RW12
Sheet: 1 of 2

Project No.: 501032
Client: us ARMY

Drilling Co.: Best Drilling Services, Inc.
Drill Rig Model: CME-75

Logged By: Allen Willmore
Edited By: Allen Willmore

CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

Location: Lnaar-16 Driller: Sonny Tabola Checked By: Greg Jones
. Y y
Started: 5/4/2018 Drlling Method: Hollow-Stem Auger Number:
g ! g
Ended: 5/4/2018 Hole Diameter: 10 (inches)
L,H % Z % i E - EQ S % a AVA First Water: 12 ft bgs on 04-May-18 at hrs WELL
E Eal 2zE ; L:;J E < z § E @) 8 8 A 4 Static Water: ft bgs on at hrs DETAIL COMMENTS
EE3 A RYESES E 5|53 22 OR
“z = B2 % E SISt SOIL / ROCK DESCRIPTION NOTES
0.1 7 CH | SILTY FAT CLAY; dry; hard; mostly fines with high plasticity;
/ iron staining; reddish brown.
0.0 W %
2 |
ML- | SILTY SAND WITH CLAY; reddish yellow (7.5YR 6/8); moist; Portland-Cement
"l | SM medium dense; iron staining; browish red. grout was mixed to a
— ratio of 7 gallons of
03 - water per 941b bag.
[\ 10|
0.0
1 [/ C_H_ _S_IL_TV FATI‘EEA_Y,_d?y,_had_, rﬁo?tl?tﬂle_s WltT‘l ng_h Eligtizit_y;_ - Used Enviroplug
00 iron staining; reddish brown. Medium Bentonite
Chips. Hydrated
chips inl ft lifts.
X oy Allowed to hydrate
- / ":": ":": for 1 hour
ol / ol
|\ “F[-]"SM | SICTY SAND WITH CLAY: véry pale brown (10YR 7/4); moistto || |-
0.2 A wet; loose to medium dense; alternates silty sand to sandy clay;
kol brownish red. ||
0 :- .: % No recovery from
oot 20-22.5
NIR C e
0.1 XN
03 \
/ S More clay content.
] CL- | SILTY FAT CLAY WITH SAND; light brown (7.5YR 6/4); dry; ~ Used Pioncer silica
| ML hard; mostly fines with high plasticity; organic content. sand 20/40
N N
Proj ect No.: Boring was terminated at approximately 30 feet bgs. Boring/We]] ID: 16RW12

Location: ,

Sheet: 1 of 2




CB&l MEDIUM LOG LONGHORN.GPJ SHAWEL.GDT 10/5/20

A BORING LOG

Boring/Well ID: 16RW12

Sheet: 2 of 2
APTIM
_ z
=gl 21,530 |Eole B2 WELL
Qg s EECHESIEEZIED(CR DETAIL] COMMENTS
22| SRz dSs =8 a2 OR
5z £ |= 2ol A Eé’i s SOIL / ROCK DESCRIPTION NOTES
Set well at 29' bgs,
| screen from
18.5-28.5
35
40|
45|
50,
55
60,
Project No.: Boring/Well ID: 16RW12
Location: , Sheet: 2 of 2




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW48
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 10/11/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: RICH HERMAN NORTHING: 5953695.43
SCIENTIST: W.FOSS EASTING: 3314485.33
:;ZTECTIVES‘E;QSCI:;&G WITH HINGED LOCKING CAP NOT To SCALE
; .. 6"X6"SQUARED N
E;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: ‘::TGZFT HONG STEEL BOLLARDS CEVENTED
GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  181.46
R Existing Surface
A oo e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 184.41 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 6 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE /Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 6 FT BGS -
Top of Filter Pack: 8 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 10 FT BGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12 FT BGS
Date 10/11/18
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 20 FT BGS l
IBottom of Well: 20.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 20.25 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 LOGS.GPJ 3/25/20

Drilling Log

Extraction Well 16WWA48

Page: 1 of 1
Project _Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS
Location LHAAP-16 Proj. No. 501032 Logged from cuttings 5'to 10".
Surface Elev. _181.46 Total Hole Depth _20.0ft. North _6953695.43 East _3314485.33
Top of Casing _18447  water Level Initial _NA Static _NA Diameter _8.25in.
Screen: Dia 4in. Length 10 ft. Type/Size SCH. 40 PVC/0.010 in.
Casing: Dia 4in. Length 10 ft. Type SCH. 40 PVC
Fill Material _Filter Sand, Bentonite Chips, Cement Grout Rig/Core _Dietrich B-50 Tracked Rig
Drill Co. _ETTL Method __Hollow Stem Auger
Driller Rich Herman Driller # 59385
Log By _W.Foss Date _10/11/18 License No. 290
£ _$ - of © g Description
) 3s || 2§ 38 52 || O
a= = £ Lo EQ 5718 (Color, Texture, Structure)
o RS % Geologic Descriptions are Based on the USCS.
— 0 ] SILTY CLAY:; reddish brown with brown mottles, soft, moist,
| oL trace sand, trace roots.
— 2 07 11100% |~ T SILTY CLAY; red with gray mottles, firm to stiff, damp, trace =~ =~
i sand.
— 4 — CL
— 6 SANDY SILT; medium reddish brown, firm, moist, some clay.
0%
— 8
= E ML
37 Nl100% D SILTY SAND; light brown, loose to medium dense, saturated,
r %0 trace clay.
99900
,0000020 S
4 DOO 00 9
1 Oo‘) 00‘7
%o %,
SILTY CLAY; reddish brown with gray mottles, stiff, moist, trace
iron manganese (FeMnO) staining.
CL
N END OF BORING AT 20 FEET.




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW49
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 8/2/19
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: RICH HERMAN NORTHING: 6953750.74
SCIENTIST: W. FOSS EASTING: 3314402.85
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
’ .. 6"X6"SQUARED |
E ;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: : :;EE:'Z?J'—R';A;F;ZS CONCRETED INTO
(~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  187.66
- Existing Surface
o = e v v ] SRR 4]
< 4 < 4
Well Lid Type: LOCKING CAP ::::: :::: Dimensions: 3 FT X3 FT X6 IN (THICK)
e e Type: CONCRETE
Casing Elevation (NAVD 88): 190.69 .t Lo
WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Isolation Casing Borehole Diameter (in): 12 Type/Material: _SCHEDULE 40 PVG
Isolation Casing Diameter (in): 10 Diameter (in): 2
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 24 _ WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 2 INCH DIAMETER
places using Type I/ll Portland- ~—————> | Slot Type: 001
Cement (Allowed to cure for 48 Connection: THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 8 INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 2 INCHES Manufacturer: ~ TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 38 FTBGS -
Top of Filter Pack: 40 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 42 FT BGS —_—— Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: 335
Date 8/2/119
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 52 FT BGS - ! 5
IBottom of Well: 52.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDRICAL CELLAR
IBorehole Depth: 54 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19

Drilling Log
Monitoring Well 16WW49

Page: 1 of 2
Project _Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS
Location LHAAP-16 Proj. No. 501032 Zr%%?. to 60". Log from cuttings
Surface Elev. 167.66 Total Hole Depth _54.0ft North _6953750.74_ East .3314402.85 _ | 12" PVC Surface casing set at
Top of Casing % Water Level Initial _~33.5'bgs Static _NA Diameter _8in. fvfmb?g} S‘i:h.Dfov(vf(l)lfg't:L?
Screen: Dia 4 in- Length _10ft. Type/Size _SCH. 40 PVC/0.010 in. screen.
Casing: Dia _41n- Length 421t Type _SCH.40PVC
Drill Co. ETTL Rig/Core _Dietrich B-50 Tracked Rig
Driller _ Rich Herman Method _ Hollow-Stem Auger
Log By W. Foss Date _8/2/19 Driller # 59385
. _ of o 8 Description
25 || o€ 238 52 || O
a8= Lo Ep g - 18 (Color, Texture, Structure)
RS % Geologic Descriptions are Based on the USCS.
— 0 ] oL SILTY CLAY TOPSOIL; reddish brown, firm, moist, trace sand, some
- . foots. _ _ _ _ _ _ _ _ ______ -
SILTY CLAY; light reddish brown, stiff to hard, damp.
- 2 —
- E CL
- 4 —
i ] SANDY SILT; light reddish brown with light gray lenses, medium dense,
L 5 — VL damp, trace clay increasing with depth.
L g — oL SANDY CLAY; reddish brown with gray lenses, stiff to hard, trace silt,
trace iron manganese oxide (FEMnQO) staining.
- - SANDY SILT; light gray with red lenses, medium dense, moist, trace
10 clay.
ML
| | [0 0. ° SILTY SAND; orangeish brown, loose to medium dense, moist to
%070 " saturated @ 14', fine grain.
9 0 OO
[ 1 4 ] L 000000 ‘
0%, 4 SW
- - 9 o o OO
,ﬂoooozo
[ 16 ] 0‘7%}9:0‘:
| | SANDY SILT; light brown, loose, saturated, fine grain, trace clay
B | ML
i ] SILTY CLAY; orangeish brown with gray lenses, stiff, moist, some
L 20 — FeMnO staining, gray decreasing with depth.
- E CL
[ ] Continued Next Page




Drilling Log
Monitoring Well 16WW49

7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19

Page: 2 of 2
Project _Longhorn Army Ammunition Plant Owner _U.S. Army
Location _LHAAP-16 Proj. No. 5071032
c —~ e aS © § Description
sz || 2§ 28 52 | ©
a= Lo Ep g |8 (Color, Texture, Structure)
RS % Geologic Descriptions are Based on the USCS.
Continued
i ] NR Slough from material in place when casing was set. Sampler filled with
L 26 — 100% CLAYEY SAND:; light yellowish brown (10YR 6/4), loose, saturated, trace
° silt.
i ] SILTY CLAY; yellowish brown (10YR 5/4), stiff, moist, some orangeish
L 28 — mottling, trace sand, sand content increasing with depth.
100%
— 30 — 75% || cL
— 32 100%
L 34 — 1000 CLAYEY SAND:; light yellowish brown (10YR 6/4), loose, saturated, some
% silt.
i ) 4l sc
— 36 100%
i ] SILTY SAND; gray (10YR 6/1), loose to medium dense, saturated, trace
L 38 —| clay
100%
— 40 100%
i ] Grain size increases from fine to medium @ 41',then back to fine at 41.5'.
— 42 85%
i T SM
— 44 100%
B _ Color change to light brownish gray (10YR 6/2) @ 44.5'.
46 - Medium grained 42-45', increasing clay at 45-46'.
100%
— 48 100%
| o _ G SILTY CLAY; dark gray (10YR 4/1), hard, damp, trace light gray motties
85% B interbedded with CLAYEY SILT; light gray (10YR 7/1), with hard, damp,
5 - - small sand lenses (<1" thick).
cL
— 52 100%
— 94 END OF BORING AT 54 FEET.




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW51
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 5/3/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953616.52
SCIENTIST: ALLEN WILLMORE EASTING: 3314455.29
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; ... 8"X8"SQUARED I
II:_)lmens.lons. 5FT LONG (BOTTOM ~2 FT BELOW GROUND) " Bollards; “STEEL BOLLARDS CONCRETED INTO
ength: GROUND SURFACE (~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  180.13
. Existing Surface
e e i DO %
Well Lid Type: LOCKING CAP Dimensions: 3FT X3 FT X6 IN (THICK)
- Type: CONCRETE
Casing Elevation (NAVD 88): 183.26 %
% WELL CASING (RISER)
) . 8 Manufacturer: ~ GULF COAST
Isolation Casing Borehole Diameter (in): 14 E Type/Material: SCHEDULE 40 PVC
Isolation Casing Diameter (in): 12 » Diameter (in): 4
Isolation Casing Type/Material: SCHEDULE 40 PVC Connection: THREADED
Connection: THREADED
Isolation Casing Depth (ft bgs) 20 WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Isolation Casing Grouted in Slot Size (in): 4 INCH DIAMETER
places using Type I/ll Portland- ~ ——————> Slot Type: o.01
Cement (Allowed to cure for 48 Connection:  THREADED
hours)
ANNULAR SEAL
Well Borehole Diameter (in): Well 10INCHES Type: PORTLAND CEMENT TYPE I/l
Casing Diameter (in): 4 INCHES Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 27 FTBGS -
Top of Filter Pack: 29 FT BGS 7 BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 31 FT BGS — Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER (INTERMEDIATE ZONE) Installation: GRAVITY-FED
During Dirilling: ~31.7 FT BGS
Date 5/3/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 41FT BGS
Bottom of Well: 41.5FT BGS N END CAP
Type: SCHEDULE 40 PVC
Length: 6 INCH CONE
Borehole Depth: 425 /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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CB&I MEDIUM LOG LONGHORN.GPJ

BORING LOG

Project No.: 501032 Drilling Co.: Best Drilling Services, Inc.
Client: usace Drill Rig Model: CME-75
Location: LonGHORN AAP, SITE 16 Driller: Sonny Tabola
Started: 4/30/2018 Drlling Method: Hollow-Stem Auger
Ended: 5/3/2018 Hole Diameter: 12 (inches)
- Z M First Water: ftbgson at hrs
med =~ = 60 8o AV 1 g
E §§ é g%; E’gié’ T 28 A 4 Static Water: ft bgs on at hrs
= 43D = T >0 i} ﬁ
5z 2 agg A7 @me % 8?,3 SOIL / ROCK DESCRIPTION
—-= )
0 CH
staining, reddish-brown.

0

0

0

SM  SILTY SAND WITH CLAY ; moist
0 silty sand to sandy clay; brownish red.
CL CLAY ; dry;

0

02

0

03

0

0

02

Project No.:

Location: ,

Boring/Well ID: 16WW51
Sheet: 1 of 2

Logged By: Allen Willmore
Edited By:

Checked By: G.N.Jones
Number:

COMMENTS
OR
NOTES

1ron Probed 5 holes for utility clearance.
Pattern greater than diameter of
auger

Portland-Cement grout was mixed
to a ratio of 7 gallons of water per
941b bag.

Set 12" [solation Casing at 20 ft
bgs

Boring/Well ID: 16WWS51
Sheet: 1 of 2


Gregary.Jones
Text Box
G.N.Jones



TIME
SAMPLE
PID (ppm)
BLOWS
( per 6 inch)
DEPTH
(feet)
ELEVATION
LOG

| ===~ | —==>=_ INTERVAL

NUMBER
RECOVERY

(feet msl)

GRAPHIC

(=4

-
.
RN FERLRE L PL RN

LONGHORN GPJ SHAWEI.GDT 5/15/18

BORING LOG PorE Y Ghect: 2 of 2

N
o=
°R COMMENTS
32
S % SOIL / ROCK DESCRIPTION NOTES
SP-  SILTY SAND ; greenish gray (5BG 5/1); wet; dense; mostly
SM subangular to subrounded, fine grained sand; -Becomes Wet
"SP POORLY GRADED SAND ; wet; loose to medium dense; fine to
medium grained sand; few siliy fines.
Bluish black (10B 2 5/1); -more organic.
CH FAT CLAY ; greenish gray (5BG 5/1); dry; firm to hard; trace sand; set bottom of well at 41 5 bgs
mostly fines with high plasticity. Screen from 31 to 41

Boring was terminated at approximately 42.5 feet bgs.

Boring/Well ID: 16WW51
Sheet: 2 of 2



WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW55
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 4/18/18
DRILLING CONTRACTOR: BEST DRILLING SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: SONNY TOBOLA NORTHING: 6953802.81
SCIENTIST: ALLEN WILLMORE EASTING: 3314115.62
:proeTECTIVESgS_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 2 X8 SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  191.11
B s DERE

4 STEEL BOLLARDS CONCRETED INTO
GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
N Type: CONCRETE
<4
Casing Elevation (NAVD 88): 194.03 WELL CASING (RISER)
Manufacturer: ~ GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 10 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 13FTBGS

Top of Filter Pack: 15 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 17 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~19 FT BGS
Date 4/18/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 27 FT BGS
Bottom of Well: 27.5FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 6 INCH CONE
Borehole Depth: 275

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




BORING LOG PormE e heet: 1 of 1

Project No.:501032 Drilling Co.: Best Drilling Services, Inc. Logged By: Allen Willmore
Clientusace Drill Rig Model: CME-75 Edited By:
LocationlONGHORN AAP, SITE 16 Dl‘il!el‘: Sonny Tabola Checked By: GNJOneS
Started: 4/18/2018 Drlling Method: Hollow-Stem Auger Number:
Ended: 4/18/2018 Hole Diameter: 12 (inches)
wet o wEZ:'E - ‘59 o ¥a \vi First.-Water: 19 ft bgs on 18-Apr-18 at hrs WELL
%—‘ E g & 38 z l;l E = I:t- E Eg gg h 4 Static Water: ft bgson at hrs DETAIL| COMMENTS
= > Qoodme Sy €S OR
=<2 | ~ =
5z 2 & é;é Q éé 2 85 SOIL / ROCK DESCRIPTION I NOTES
1305 0.4 SANDY ELASTU SILT ; moist; soft; mostly fines with no to low
plasticity; iron taining, reddish-brown.
ILTY FAT CLAY ; dry; hard; mo. tly fines with high plasticity; iron
staining; reddish brown.
04
)4
ML- [ SANDY SILT WITH CLAY ; dry; soft to fimm; alternates silty sand to _ Portland-Cement
06 SM N sundy Ckly; brownishred. _ | grout was mixed to a
CH ILTY FAT CLAY ; dry; hard; mostly fincs with high plasticity; tron ratio of 7 gallons of
staining; reddish brown. water per 941b bag.
02
03
SM ILTY S_Aﬁﬁ,‘l—nast_, d_erﬁe;_so—mg fes. ~ ~ ~ T T T f;‘."."‘ Used Enviroplug
—— o - Al Medium Bentonit
0l CL | SILTY CLAY ; dry; firmm; with high plasticity. f - C:i p:mHyz"mgs ¢
chips inl ft lifts
Allowed to hydrate
for 1 hour
06
0 .. . SM ILTY SAND ; wet; loose; some fines. :f:f;
2 . -
0 ': ., :
00 . o
N CH | SILT CLAY ; dry to moist; firm; mostly fines with high plasticity. [,-"J Used Pioneer silica
25 B sand 20/40
x o
Y
S
z
z — 1
o]
g
§ Boring was terminated at approximately 27.5 feet bgs.
; i A | B N 3-0—1 1 i 1 |
pun]
% Project No.: Boring/Well ID: 16 WWS55
2 Location: , Sheet: 1 of 1
O
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WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW56
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 11/01/18
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953958.38
SCIENTIST: ALLEN WILLMORE EASTING: 3314545.68
:proeTECTIVES'E;Q_SCIgﬁG WITH HINGED LOCKING CAP NOT To SCALE

Dimensions: 5~ X & SQUARED }

Length: 5 FT LONG (BOTTOM ~2 FT BELOW GROUND)
Ground Surface Elevation (NAVD 88):  195.35
B s DERE

4 x 6-FT LONG STEEL BOLLARDS CEMENTED
INTO GROUND SURFACE (~4 FT ABOVE GROUND)

Bollards:

Existing Surface

L]
L
Well Lid Type: LOCKING CAP ::::: Dimensions: 3FT X3 FT X6 IN (THICK)
:‘ : ‘: Type: CONCRETE
<4
Casing Elevation (NAVD 88): 198.61 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material: ~ SCHEDULE 40 PVC
Diameter (in): 4
Borehole Diameter (in): 8 INCHES Connection: THREADED
Well Casing Diameter (in): 4 INCHES WELL SCREEN

Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 4 INCH DIAMETER

Slot Type: 0.01

Connection: THREADED

ANNULAR SEAL

Type: PORTLAND CEMENT TYPE I/l
Manufacturer: ~ TXI

Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE

Top of Bentonite Seal: ~ 117 FTBGS

Top of Filter Pack: 19 FT BGS BENTONITE SEAL
Manufacturer:  WYO-BEN
Top of Screen: 21 FT BGS Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~24 FT BGS
Date 11/01/18
PRIMARY FILTER PACK
Post Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 31 FT BGS
Bottom of Well: 31.3 FT BGS END CAP
Type: SCHEDULE 40 PVC

Length: 4 INCH LONG CYLINDER BLANK CELLAR
Borehole Depth: 315

BACKFILL MATERIAL
Type: 20/40 SILICA SAND

Comments:  One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.
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WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW57
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 8/5/19
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953896.70
SCIENTIST: W. FOSS EASTING: 3314654.99
:;ZTECTIVES‘E;QSC,IgﬁG WITH HINGED LOCKING CAP NOT To SCALE
; .. 6"X6"SQUARED N
E ;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) ‘ Bollards: ‘::T‘Z’;TR:‘[?:S:J:FF:-C:OLLARDS CEMENTED
(~4 FT ABOVE GROUND)
Ground Surface Elevation (NAVD 88):  173.12
R Existing Surface
o = e e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 177.06 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 2
Borehole Diameter (in): 6 INCHES Connection: THREADED
Well Casing Diameter (in): 2 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 2 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE /Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: ~ 22 FTBGS -
Top of Filter Pack: 24 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 26 FT BGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Drilling: NR
Date 8/5/19
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 36 FT BGS >
IBottom of Well: 36.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 38 FT BGS /
BACKFILL MATERIAL
Type: 20/40 SILICA SAND
Comments: One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19

Drilling Log
Monitoring Well 16WW57

Page: 1 of 2
Project _Longhorn Army Ammunition Plant Owner _U.S. Army COMMENTS
i LHAAP-16 . 2" Dia. well set at 36' bgs with
Location Proj. No. 901082 | %,'s0 40 pVC 0.010" st
Surface Elev. 17312 Total Hole Depth _38.0ft. North _6953896.70 East _3314654.99 | screen
Topof Casing _777.06  \yater Level Initial _~23'bgs Static _NA Diameter _7-25in.
Screen: Dia _2n. Length _10ft Type/Size _SCH. 40 PVC/0.010 in.
Casing: Dia _2in. Length _261t Type _SCH.40PVC
Drill Co. ETTL Rig/Core _Dietrich B-50 Tracked Rig
Driller _Pedro Gonzales Method _ Hollow-Stem Auger
LogBy W.Foss Date _8/5/19 Driller# _ 59385
c - a 05 ) 8 Description
g2 | 2§ 28 58| ©
a8= Lo Ep g - 18 (Color, Texture, Structure)
DR % Geologic Descriptions are Based on the USCS.
-0 ] G| _SANDYCLAYTOPSOL ______ _ ____________
B _ 0% - SANDY CLAY; light brownish gray (10YR 6/2) with yellowish red (5YR
CL 6/6) mottles, firm, damp, trace silt.
— 2 100% CLAYEY SAND; light gray (10YR 7/1) with orange oxidation, loose,
B _ saturated, some iron manganese oxide (FeMnO) nodules.
— 4 100%
L 5 — SANDY CLAY; grayish brown (10YR 5/2), soft, wet, trace oxidation
0% staining.
g | Color change to light gray (10YR 7/1) @ 7.5'.
100%
B N || Clayey Sand lenses @ 8.5-9.5'.
L 10 - SILTY CLAY,; light gray (2.5Y 7/1), soft, moist, trace oxidation staining.
100%
i ] ] Color change to reddish yellow (5YR 6/8) @@ 11'.
— 12 100%
i ] B Light gray (2.5Y 7/1) mottling from 12.5-14".
— 14 — 100% CL SANDY CLAY; pale brown (10YR 6/2) with light gray (10YR 7/1) mottles,
| | || firm, moist, some silt.
— 16 100%
i ] B Stiff at 17".
— 18 100%
— 20 100%
— 22 100%
i ) N Continued Next Page




Project Longhorn Army Ammunition Plant

Drilling Log
Monitoring Well 16WW57

Page: 2 of 2
Owner _U.S. Army

Location _LHAAP-16 Proj. No. _507032

c —~ e aS © § Description

g 0E o3 Lo |l O

o2 || T8 g8 g3 || a Color, Texture, Struct

a e E 5 O (Color, Texture, Structure)

RS % Geologic Descriptions are Based on the USCS.
Continued
i ] CLAYEY SAND; yellowish brown (10YR 5/6), medium dense, saturated,
L o4 — trace silt. Several small (<3") lenses with heavy iron oxidation staining and
100% nodules

B N Silt and clay increasing with depth beyond 26.5'.
i ] SILTY SAND; interbedded light gray (7.5YR 7/1) and brown (7.5YR 5/4)
30 | lenses, loose to medium dense, saturated, fine to medium grain sand.
— 32 Medium grained and color change to olive gray (5Y 5/2) at 32'. Silt content
| i decreasing with depth.
B 7 SILTY CLAY; dark gray (10YR 4/1), stiff to hard, damp.
— 38 END OF BORING AT 38 FEET.
— 44 —

7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19




WELL CONSTRUCTION DIAGRAM (Above ground)

SITE: LONGHORN ARMY AMMUNITION PLANT - SITE 16 WELL/BORING ID: 16WW58
PROJECT NAME: REMEDIAL ACTION AT SITE 16 DRILLING METHOD: HOLLOW STEM AUGER
PROJECT NO.: 501032 DATE(S): 8/7/119
DRILLING CONTRACTOR: ETTL SURVEYOR: COLLINS SURVEYING AND MAPPING, INC.
DRILLER: PEDRO GONZALES NORTHING: 6953665.15
SCIENTIST: W. FOSS EASTING: 3314691.22
PROTECTIVE CASING NOT TO SCALE
Type: STEEL CASING WITH HINGED LOCKING CAP
; .. 6"X6"SQUARED
E;nr::;s:lons. 5 FT LONG (BOTTOM ~2 FT BELOW GROUND) . Bollards: ‘::T‘z’;{:i:s:J:Fi'-c:‘()';'-:f::;j‘:szziz
-~ )
Ground Surface Elevation (NAVD 88):  173.32
R Existing Surface
o = e e v ] BEERE W
< 4 < 4
Well Lid Type: LOCKING CAP :j::: :::: Dimensions: 3 FT X3 FT X 6 IN (THICK)
::::: :::: Type: CONCRETE
Casing Elevation (NAVD 88): 177.24 WELL CASING (RISER)
Manufacturer:  GULF COAST
Type/Material:  SCHEDULE 40 PVC
Diameter (in): 2
Borehole Diameter (in): 6 INCHES Connection: THREADED
Well Casing Diameter (in): 2 INCHES WELL SCREEN
Manufacturer: ~ GULF COAST
Type/Material:  SCHEDULE 40 PVC
Slot Size (in): 2 INCH DIAMETER
Slot Type: 0.01
Connection: THREADED
ANNULAR SEAL
Type: PORTLAND CEMENT TYPE I/Il
Manufacturer:  TXI
Mud Scale: 7 GALLONS OF WATER PER 94 LB BAG+3 Ibs powd. bent.
Installation: PUMP VIA TREMIE PIPE
Top of Bentonite Seal: 24 FTBGS -
Top of Filter Pack: 26 FT BGS — BENTONITE SEAL
Manufacturer: ~ WYO-BEN
Top of Screen: 28 FT BGS _ Product Name: ENVIROPLUG
Size: MEDIUM
DEPTH TO WATER Installation: GRAVITY-FED
During Dirilling: ~12.5
Date 8/7119
PRIMARY FILTER PACK
JPost Development: NOT RECORDED Manufacturer:  PIONEER
Date NOT RECORDED Product Name: SILICA SAND
Size: 20/40
Installation: GRAVITY-FED
Bottom of Screen: 38 FT BGS >
IBottom of Well: 38.25 FT BGS ) END CAP
Type: SCHEDULE 40 PVC
Length: 4 INCH LONG CYLINDER BLANK CELLAR
IBorehole Depth: 40 FT BGS /

BACKFILL MATERIAL

Type:

20/40 SILICA SAND

Comments:

One foot of bentonite was introduced then allowed to hydrate for 30 minutes, then a second foot of bentonite was introduced and allowed to hydrate 30 minutes prior to introducing grout.




7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19

Project Longhorn Army Ammunition Plant

Drilling Log
Monitoring Well

Owner _U.S. Army

Location LHAAP-16 Proj. No. _501032
Surface Elev. _173.32 Total Hole Depth _40.0 ft. North _6953665.15 East 3314691.22
Top of Casing _177-24 __ \yater Level Initial _~12.5'bgs Static _NA Diameter _7-25 in.

16WWS58

Page: 1 of 2

COMMENTS

2" Dia. well set at 38' bgs with
10" Sch. 40 PVC 0.010" slot
screen

Screen: Dia _2in. Length _10ft Type/Size _SCH. 40 PVC/0.010 in.
Casing: Dia _2in. Length _281t Type _SCH.40PVC
Drill Co. ETTL Rig/Core Dietrich B-50 Tracked Rig
Driller Pedro Gonzales Method __ Hollow-Stem Auger
Log By _W.Foss Date _87/19 Driller# 59385
c - g 05 ) § Description
g2 | 2§ 28 58| ©
a8= Lo Ep g - 18 (Color, Texture, Structure)
RS % Geologic Descriptions are Based on the USCS.
-0 i ||~ SANDYCLAYTOPSOILwithrools __ ______ ___________
| | SANDY CLAY; brown (7.5YR 5/4), firm, damp, trace silt, trace oxidation,
100% oxidation increasing with depth.
- 2 — -
i T 100%
4 || cL Color change to light brownish gray (10YR 6/2) @ 3.5', soft, moist to wet
SANDY CLAY; mottled light brownish gray (10YR 6/2) and yellowish red
(5YR 4/6), soft, moist, trace iron manganese oxide (FeMnQO) oxidation,
i T 100% trace silt.
- 6 — -
- E 50% CLAYEY SAND; light gray (10YR 7/1), medium dense, wet, oxidation
mottles increasing with depth.
— 8 SANDY CLAY; light gray (10YR 7/1) with orange mottles, soft, moist,
trace silt increasing with depth.
§ T 75%
— 10 ] cL Interbedded wet sandy lenses (<2") @ 10'.
i T 85%
SILTY SAND; light gray (10YR 7/1), loose, saturated, trace clay, clay
§ T 100% increasing with depth.
i T 100%
— 16 — - Color change to light brownish gray (10YR 6/2) @ 15'9".
i T 100%
— 18 — m 4 En '
Large chunk of wood (~1.5") @ 18'.
i T 0%
— 20 — — -
Continued Next Page




Drilling Log
Monitoring Well 16WW58

7-11 Rev: 10/4/18 LHAAP-16 (0819).GPJ 9/5/19

Page: 2 of 2
Project _Longhorn Army Ammunition Plant Owner _U.S. Army
Location _LHAAP-16 Proj. No. _507032
. _ = © 3 Description
g2 | 2§ 28 58| ©
ax= Lo Ep g - 18 (Color, Texture, Structure)
RS % Geologic Descriptions are Based on the USCS.
Continued
— 20 CLAYEY SAND; dark gray (10YR 4/1), loose to medium dense,
saturated, clay increasing with depth, fine to medium grain.
i T 50%
— 22 — SILTY SAND; light gray (10YR 7/1), firm, saturated, trace clay.
| 1 CLAYEY SAND; light gray (10YR 7/1), loose, saturated, some silt.
100%
§ T 100%
- E 100% Clay lenses 26'9" to 27'.
— 28 SILTY SAND; light gray (10YR 7/1), loose to medium dense, saturated,
trace clay, fine medium grain.
§ T 100%
§ 7 100% Medium to coarse grain sand @ 31'.
§ T 100%
| 34 Interbedded silt lenses @ 33'6".
Back to fine to medium grain @ 34'3".
§ T 75%
i ] 100% JE
— 38 — Bl SILTY CLAY,; gray (10YR 5/1), hard, damp, trace sand.
B i cL
100%
— 40 ] END OF BORING AT 40 FEET.







WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 16IW10

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/1/2018 Development 5/3/2018
Date: Date:
Water Level Initial: 21.41 Final: 27.92 Develop Method: PUMPING AND SURGING Total Vol. Dev: 50
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 19.5 Bottom: 29.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 30 Final: 30
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume Comments
(gallons) Cond btoc)
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
8:30 4 17.38 4.69 4.583 432.705 9.95 129.8 NR murky
9:31 13 17.27 6.99 5.363 48.03 9.37 116.0 NR murky
10:32 22 17.19 7.00 6.143 15.82 8.09 102.2 NR clear
11:33 41 17.15 6.99 6.145 7.82 7.79 100.9 NR clear
12:35 50 17.16 6.97 6.146 7.8 7.77 101 27.92 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 16I1W20

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/3/2018 Development 5/5/2018
Date: Date:
Water Level Initial: 16.61 Final: 23.19 Develop Method: PUMPING AND SURGING Total Vol. Dev: 25
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 15 Bottom: 25
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial:  25.5 Final: 25.5
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume Comments
(gallons) Cond btoc)
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
8:00 1 17.33 6.51 4.795 1032.1 6.26 134.7 NR murky
8:45 10 17.22 6.50 5.575 114.6 5.68 120.9 NR Dry
9:30 25 17.14 6.48 6.355 38.0 4.40 107.1 NR clear, dry
10:15 20 17.10 6.47 6.357 18.9 4.10 105.8 NR clear
11:00 25 17.11 6.45 6.358 18.9 4.08 105.9 23.19 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 161W25
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/1/2018 Development 5/5/2018
Date: Date:
Water Level Initial: 32.4 Final: 43.61 Develop Method: PUMPING AND SURGING Total Vol. Dev: 55
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 43.5 Bottom: 53.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 54 Final: 54
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
13:00 9 18.86 6.83 12.14 524.51 5.49 111.2 NR murky
13:48 18 18.75 6.82 12.92 58.23 491 97.4 NR murky
14:37 27 18.67 6.80 13.70 19.22 3.63 83.6 NR clear
15:26 46 18.63 6.79 13.70 9.52 3.33 82.3 NR clear
16:15 55 18.64 6.77 13.70 9.50 3.31 82.4 43.61 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 161W26
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/2/2018 Development 5/5/2018
Date: Date:
Water Level Initial: 31.6 Final: 48.61 Develop Method: PUMPING AND SURGING Total Vol. Dev: 54
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 42.5 Bottom: 52.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 53 Final: 53
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
12:00 8 19.15 6.73 5.74 967.31 5.60 108.4 NR murky
13:07 17 19.04 6.72 6.52 107.43 5.02 94.6 NR murky
14:15 26 18.96 6.70 7.30 35.62 3.74 80.8 NR clear
15:22 45 18.92 6.69 7.30 17.72 3.44 79.5 NR clear
16:30 54 18.93 6.67 7.30 17.70 342 79.6 48.61 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 161W27

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/2/2018 Development 5/4/2018
Date: Date:
Water Level Initial: 27.2 Final: 39.51 Develop Method: PUMPING AND SURGING Total Vol. Dev: 53
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 47.5 Bottom: 57.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 48 Final: 48
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
8:00 7 18.52 6.21 2.126 826.91 3.11 -19.6 NR murky
9:02 16 18.41 6.20 2.906 91.83 2.53 -33.4 NR murky
10:05 25 18.33 6.18 3.686 30.42 1.25 -47.2 NR clear
11:07 44 18.29 6.17 3.688 15.12 0.95 -48.5 NR clear
12:10 53 18.30 6.15 3.689 15.10 0.93 -48.4 39.51 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 161W28
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/1/2018 Development 5/4/2018
Date: Date:
Water Level Initial;: 27.2 Final: 39.51 Develop Method: PUMPING AND SURGING Total Vol. Dev: 54
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 415 Bottom: 51.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 52 Final: 52
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
8:00 8 18.63 6.51 2.671 514.79 3.86 10.4 NR murky
8:56 17 18.52 6.50 3.451 57.15 3.28 34 NR murky
9:52 26 18.44 6.48 4231 18.86 2.00 -17.2 NR clear
10:48 45 18.40 6.47 4.233 9.34 1.70 -18.5 NR clear
11:45 54 18.41 6.45 4.234 9.32 1.68 -18.4 39.51 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 161W29
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/1/2018 Development 5/3/2018
Date: Date:
Water Level Initial: 24.62 Final: 41.29 Develop Method: PUMPING AND SURGING Total Vol. Dev: 100
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 38.5 Bottom: 48.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 49 Final: 49
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
13:00 54 18.47 6.27 1.322 108.705 3.12 21.4 NR murky
13:48 63 18.36 6.26 2.102 12.03 2.54 7.6 NR murky
14:37 72 18.28 6.24 2.882 3.82 1.26 -6.2 NR clear
15:26 91 18.24 6.23 2.884 1.82 0.96 -7.5 NR clear
16:15 100 18.25 6.21 2.885 1.8 0.94 -7.4 41.29 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 16IW30

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 4/30/2018 Development 5/3/2018
Date: Date:
Water Level Initial: 30.51 Final: 38.61 Develop Method: PUMPING AND SURGING Total Vol. Dev: 54
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 33.5 Bottom: 435
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 44 Final: 44
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
13:00 8 18.42 6.53 -0.163 551.51 2.11 -8.6 NR murky
13:48 17 18.31 6.52 0.617 61.23 1.53 -22.4 NR murky
14:37 26 18.23 6.50 1.397 20.22 0.25 -36.2 NR clear
15:26 45 18.19 6.49 1.399 10.02 -0.06 -37.5 NR clear
16:15 54 18.2 6.47 1.400 10.00 -0.07 -37.4 38.61 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.



















WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 16RWO06
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 4/23/2018 Development 4/25/2018
Date: Date:
Water Level Initial;: 19.7 Final: 26 Develop Method: PUMPING AND SURGING Total Vol. Dev: 55
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 18.5 Bottom: 28.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 29 Final: 29
Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
15:15 9 17.38 6.97 4.583 432.71 9.95 129.8 NR murky
15:56 18 17.27 6.99 5.363 48.03 9.37 116.0 NR murky
16:37 27 17.19 7.00 6.143 15.82 8.09 102.2 NR clear
17:18 46 17.15 6.99 6.145 7.82 7.79 100.9 NR clear
18:00 55 17.16 6.97 6.146 7.8 7.77 101 26 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: WELL ID:
Longhorn AAP, Site 16 Monitoring and Injection Wells 16RWO0O7
Performed By: Development Oversight: Completion Date: Development Date:
Best Drilling Allen Willmore (Aptim) | 4/20/2018 | 4/25/18
Water Level Initial: Develop Method: Total Vol. Dev:
Final: 22 16 21.8 ft btoc pumping and surging ~95 gallons
Weather: 5 ¢ Field Activity Daily Log Screen Interval: Top: 15 ft bgs Bottom: 25 ft bgs
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 25.5 ft I Final: 25.5 ft b
Cum Water Quality Parameters Water
Time Volume Level Comments
Gall F
(Gallons) Temp (°C) oH (r::/r:'“) Turb (NTU) | D.O. (mg/L) |Redox (mV) (Feet)
12:05 5 26.41 6.70 3.214 300.1 2.11 166.2 21.18 | Turbidity too high to record
12:35 20 26.32 6.70 3.507 290.1 1.99 104.1 21.65 | Turbidity too high to record
13:05 35 26.21 6.71 4.109 117.5 NR 98.5 NR
13:35 45 26.17 6.70 4.848 68.6 NR 97.1 NR
14:05 55 26.31 6.71 4.851 44 1 NR 96.8 NR
14:35 65 26.21 6.71 4.858 23.6 1.54 88.2 21.85
15:05 75 26.13 6.70 4.855 18.3 1.62 86.7 21.92
15:35 85 26.31 6.70 4.852 8.7 1.69 87.2 22.10
16:05 95 26.41 6.70 4.853 1.5 1.65 86.9 22.16
NO DATA BELOW THIS LINE
Remarks

Volumes purged are estimated.




WELL DEVELOPMENT LOG

PROJECT:

WELL ID:

Longhorn AAP, Site 16 Monitoring and Injection Wells 16RWO08
Performed By: Development Oversight: Completion Date: Development Date:
Best Drilling Allen Willmore (Aptim)| 4/19/2018  [4/25/18
Water Level Initial: Develop Method: Total Vol. Dev:
Final: 26.61 23.5 ft btoc | PuMPing and surging |~7() gallons
Weather: (. Activity Daily Log Screen Interval: Top:15.5 ft bgs Bottom: 25 § ft bgs
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 27 ft bas Final: 27 ft bas
Cum Water Quality Parameters Water
Time Volume Level Comments
(Gallons) Temp (°C) pH (nfs;lc(:n) Turb (NTU) [ D.O. (mg/L) |Redox (mV) (Feet)
12:00 5 26.08 6.69 2.803 NR 3.82 166.2 23.8 | Turbidity too high to record
12:30 20 26.16 6.68 2.912 NR 242 104.1 24.1 | Turbidity oo high to record
13:00 35 26.29 6.68 3.729 952.5 2.19 98.5 24.51
13:30 45 26.37 6.67 4.209 568.3 2.18 971 25.62
13:45 55 26.43 6.65 4.341 315.2 2.32 96.8 25.69
14:00 57.5 26.52 6.64 4.678 235.3 2.30 88.2 25.70
14:10 60 26.75 6.62 4.710 120.3 2.28 86.7 25.72
14:15 70 26.82 6.62 4.712 61.1 2.21 87.2 25.75
14:20 80 26.90 6.62 4.714 35.1 2.19 86.9 25.78
14:25 90 26.94 6.62 4.715 232 2.19 86.8 26.57
14:30 100 26.98 6.62 4.715 15.5 2.18 86.2 26.61
NO DATA BELOW THIS LINE
Remarks

Volumes purged are estimated.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 16RWO09

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion  4/19/2018 Development 4/24/2018
Date: Date:

Water Level Initial; 25.3 Final: 32.1 Develop Method: PUMPING AND SURGING |Total Vol. 55

Final: Dev:

Weather: SEE FADL Screen Interval (ft BTOC) Top: 20 Bottom: 30

Wetted Volume: Total Depth:

.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 30.5 Final: 30.5

Cumulutive
Volume Water Quality Parameters Water Level
Time (gallons) — (ft-btoc) Comments
Temp pH (mS/cm) Turb (NTU) | D.O.(mg/L) | Redox (mV)

15:00 9 27.20 6.75 3.152 1113.105 4.36 115.0 NR murky
15:47 18 27.09 6.74 3.932 123.63 3.78 101.2 NR murky
16:35 27 27.01 6.72 4.712 41.02 2.50 87.4 NR clear
17:22 46 26.97 6.71 4.714 20.42 2.20 86.1 NR clear
18:10 55 26.98 6.69 4.715 20.4 2.18 86.2 32.1 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 16RW10
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 4/19/2018 Development 4/24/2018
Date: Date:
Water Level Initial: 21.2 Final: 28.2 Develop Method: PUMPING AND SURGING Total Vol. Dev: 90
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 18 Bottom: 28
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 30.5 Final: 30.5
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
15:10 44 27.20 6.51 3.115 610.905 4.44 156.9 NR murky
15:51 53 27.09 6.53 3.895 67.83 3.86 143.1 NR murky
16:32 62 27.01 6.54 4.675 22.42 2.58 129.3 NR clear
17:13 81 26.97 6.53 4.677 11.12 2.28 128.0 NR clear
17:55 90 26.98 6.51 4.678 11.1 2.26 128.1 28.2 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 16RW11
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/3/2018 Development 5/5/2018
Date: Date:
Water Level Initial;: 16.78 Final: 22.34 Develop Method: PUMPING AND SURGING Total Vol. Dev: 25
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 15 Bottom: 25
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 25.5 Final: 25.5
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
8:00 1 17.30 6.88 3.849 357.11 6.24 131.2 NR murky
8:45 10 17.19 6.87 4.629 39.63 5.66 117.4 NR Dry
9:30 25 17.11 6.85 5.409 13.02 4.38 103.6 NR clear, dry
10:15 20 17.07 6.84 5411 6.42 4.08 102.3 NR clear
11:00 25 17.08 6.82 5.412 6.40 4.06 102.4 22.34 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS

WELL ID: 16RW12

Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/4/2018 Development 5/6/2018
Date: Date:
Water Level Initial; 23.62 Final: 29.42 Develop Method: PUMPING AND SURGING Total Vol. Dev: 43
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 21.5 Bottom: 31.5
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 32 Final: 32
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
9:00 -3 18.05 6.90 5.663 1086.11 4.13 115.7 NR murky
9:55 6 17.94 6.92 6.443 120.63 3.55 101.9 NR murky
10:50 15 17.86 6.93 7.223 40.02 2.27 88.1 NR clear
11:45 34 17.82 6.92 7.225 19.92 1.97 86.8 NR clear
12:40 43 17.83 6.90 7.226 19.90 1.95 86.9 29.42 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.







WELL DEVELOPMENT LOG

PROJECT:

Longhorn AAP / LHAAP 16

WELL ID:
16WwW49

1148 pump on.

Performed By: Signature: Completion Date: Development Date:
Michael Martinez August 28, 2019
Water Level Develop Method: Total Vol. Dev:
Initial: 18.46' Final: SP/SURGE 40 gallons this event.
Weather: PC, Hi 92/Lo 73 Screen Interval: Top: Bottom:
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 24-70' Final:
Cum Water Quality Parameters Water
Time Volume Level Comments
(titers) | remp (°c H Cond | o tb (NTU) | D.O. (mg/L) [Redox (mv) | (F&&Y
emp (C) P (msfem) | - Mg X
1150 5.0 20.33 6.28 2227 21.1 1.93 3.8 28.95 |[clear,no odor/surge
1157 22.5 19.48 | 6.49 2.221 109 1.87 -47.8 44.80 |clear,no odor/surge
1202 35.0 19.46 6.67 2.164 11.6 1.77 -39.9 53.71 | clear,no odor/surge
1204 Well pumped dry. Well had been|pured a few [previously to[this event of gumping on well.
Remarks




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 16 WWS51
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 5/3/2018 Development 5/5/2018
Date: Date:
Water Level Initial;: 28.6 Final: 40.87 Develop Method: PUMPING AND SURGING Total Vol. Dev: 70
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 34 Bottom: 44
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 44.5 Final: 44.5
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
10:20 24 18.45 4.69 2.530 972.705 4.00 9.3 NR murky
10:57 33 18.34 6.47 3.310 108.03 342 -4.5 NR murky
11:35 42 18.26 6.48 4.090 35.82 2.14 -18.3 NR clear
12:12 61 18.22 6.47 4.092 17.82 1.84 -19.6 NR clear
12:50 70 18.23 6.45 4.093 17.80 1.82 -19.5 40.87 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.




WELL DEVELOPMENT LOG

PROJECT: LONGHORN AAP, SITE 16 MONITORING AND INJECTION WELLS WELL ID: 16 WWS55
Performed By: BEST DRILLING Oversight: ALLEN WILLMORE Completion 4/18/2018 Development 4/24/2018
Date: Date:
Water Level Initial; 19.2 Final: 28.4 Develop Method: PUMPING AND SURGING Total Vol. Dev: 55
Final:
Weather: SEE FADL Screen Interval (ft BTOC) Top: 20 Bottom: 30
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 30.5 Final: 30.5
) Cumulutive Water Quality Parameters Water Level (ft-
Time Volume btoc) Comments
(gallons) Cond
Temp pH (mS/cm) Turb (NTU) D.O. (mg/L) Redox (mV)
12:55 9 18.89 4.69 5.136 1069.905 7.85 124.7 NR murky
13:26 18 18.78 5.68 5.916 118.83 7.27 110.9 NR murky
13:57 27 18.70 5.69 6.696 39.42 5.99 97.1 NR clear
14:28 46 18.66 6.73 6.698 19.62 5.69 95.8 NR clear
15:00 55 18.67 6.71 6.699 19.6 5.67 95.9 28.4 clear

Remarks: Spot checked for parameters. Geologist was logging holes and could not continuously record readings. Well Periodically went dry.







WELL DEVELOPMENT LOG

PROJECT:
Longhorn AAP / LHAAP 16

WELL ID:
16WW57

Performed By: Signature: Completion Date: Development Date:
Michael S. Martinez August 12, 2019
Water Level Develop Method: Total Vol. Dev:
Initial: ~ 4.90 Final: 5.70 SP/SURGE 55 gallons
Weather: . , . '
Sunny 96 F Screen Interval: g Top: 29.80 Bottom: 39.80
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 39.80 Final: 39.80
Cum Water Quality Parameters Water
Time Volume Level Comments
GAL Cond Feet
(GAL) Temp (°C) pH (m:/ncm) Turb (NTU) | D.O. (mg/L) |Redox (mV) (Feet)
1300 15 gallons| 28.06 6.04 5.166 19.0 1.49 36.2 11.65' clear ,no odor/surge
1305 30 gallons| 20.20 6.05 5.185 13.5 2.44 124 12.00' clear, no odor/surge
1313 40 gallons| 19.40 6.05 5.260 15.6 4.65 12.2 12.60"' clear, no odor /surge
1320 55 gallons| 1942 6.05 5244 13.8 4.63 9.8 12.65' clear, no odor/surge

Remarks




WELL DEVELOPMENT LOG

[¢]

1334 Start pump

PROJECT: WELL ID:
Longhorn Army Ammunition Plant - LHAAP 16 16WW58
Performed By: Signature: Completion Date: Development Date:
Michael S. Maritnez August 12, 2019
Water Level Develop Method: Total Vol. Dev:
Initial:  6.54' Final: 10.60' SP/SURGE 110 gallons
Weather:
Sunny, 96 F Screen Interval: 1 Top: 31 g Bottom: 41 80’
Wetted Volume: Total Depth:
.016gal/ft 2' casing +.87 gal/ft sand pack for a borehole Initial: 41.80' Final: 41.80'
Cum Water Quality Parameters Water
Time Volume Level Comments
GAL Cond Feet
(GAL) Temp (°C) pH (m:/r::m) Turb (NTU) | D.O. (mg/L) |Redox (mV) (Feet)
1345 25gallons|  70.24 6.45 2.577 151.0 1.06 151.0 30.00 light silt, no odor/surg
1350 stiop pump and let rechaige, DTW @ 32.60'
1400 DTW RECHARGE @ 9.00'
14.05 Restart pump
1410 38 19.22 6.37 2.591 41.4 7.02 -68.1 29.60 light silt, no odor/sur,
1415 48 19.39 6.35 2.575 45.6 1.67 -74.7 32.95 light silt, no odor/sur
Drum full/ETTL HAD TO|GO AND GET ANOTHER DRUM
1425 DTW @ 10|60' / RESTART PUMP
1427 5 19.63 6.35 2.625 51.4 2.94 -69.7 29.80 light silt, no odor/sur|
1430 135 19.83 6.30 2.603 24.3 2.95 -87.1 34.92 light silt, no odor/sur;
1437 30 19.90 6.31 2.675 28.3 2.99 -68.1 35.00 light silt, no odor/sur,
1440 37.5 19.80 6.31 2.587 28.7 3.00 -61.2 35.70 light silt, no odor/surge
1450 55 19.90 6.31 2.613 29.7 2.59 -64.1 36.10 light silt, no odor/surge
Done with|well develogment/ Purggd a total of 110 gallons./ [Well rechargeq very quickly.
Remarks
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Appendix C
Sample Collection Logs

Note: The sample collection logs (SCLs) include revisions to values that had previously
been based on database information that was later determined to be erroneous. These
values include screen interval, constructed depth, and depth to well bottom. The
original monitoring well logs and survey information (top of casing and ground surface
elevations) were used where necessary to correct these values. Also, the “Sample
Interval” has been struck from the upper right corner of some forms where it was used
to represent the range of depth-to-water values recorded during the purging of the wells.

At some sample locations, the sample was collected before all field parameters had
fully stabilized per the criteria presented in the Installation-Wide Work Plan
(Bhate 2018b).
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APTIM

Project Name: Longhorn AAP
Project No: 501032

Sample Collection Log

Location ID: 16EW02

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:72, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW02-181009

Sampling Method: Peristaltic Pump

DATE/TIME: 10/9/2018 /
13:40

Sample Purpose: REG

Pump Inlet Depth (ft): 24.5

Sample Matrix: GW

Sample Notes: First Gauge: 24.48. Second Gauge: 24.59. Perchlorate sample field filtered with 0.2 micron

groundwater filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler: ‘Z e o@@ Lindsey Luetge
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 6 Purge Start Date/Time: 10/9/2018 / 13:10
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 13:40
Constructed Depth to Well Bottom (ft) ‘3i\29'75 FTBTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 22:60—27.00 21.75-26.75 FT BTOC

L George 05/21/2020

Pump Start Time: 10/9/2018 / 13:10




Vs

Sample Collection Log

20f2

APTIM
Location ID: 16EW02 Sample No: 16EW02-181009
gea;:iz; ;:;‘dei "1’; P;;f’ee JS:SL DTW | Cond. | Temp. | pH | Turbidity| ORP DO
(miimin) | (L) (f) | (mSlcm) | (°C) (NTU) (mV) | (mglL)
Sta('::il_:irzg;ion ﬁ;?i‘;”g%""f? +10% +0.1 units | No criteria %;Or‘:f’gj’[
riteria
10/9/2018 13:10 75 375 24.48 3.000 24.8 6.54 181.0 87.8 3.89
10/9/2018 13:15 75 .750 24.51 5.343 24.03 6.13 181.5 81.2 2.30
10/9/2018 13:20 100 1.250 24.53 5.301 24.01 6.08 181.1 80.7 2.04
10/9/2018 13:25 125 1.875 24.56 5.189 23.97 6.02 181.2 79.0 1.64
10/9/2018 13:30 125 2.500 24.56 5.055 23.99 6.00 181.3 80.3 1.35
10/9/2018 13:35 125 3.125 24.57 4.986 2412 6.00 181.4 77.0 1.26
10/9/2018 13:40 125 3.750 24.59 4.950 24.23 6.00 181.6 80.2 1.16




Sample Collection Log 10f 1
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 16EW05

Sampler(s): Kevin Schmitt

FIELD CONDITIONS Clear. Air Temp:52. Wind Speed:Slight Winds

SAMPLING INFORMATION

DATE/TIME: 10/11/2018 /
11:01

Sample Purpose: REG

Sample No: 16EW05-181011 Pump Inlet Depth (ft): 49.5

Sampling Method: Peristaltic Pump Sample Matrix: GW

Sample Notes: Gauged well twice for water level 28.58' / 28.58'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None
Sampler:{——""— __————- " |Kevin Schmitt
e — e P
QC'ed By:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 6 Purge Start Date/Time: 10/11/2018 / 10:17

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/11/2018 / 11:01

Constructed Depth to Well Bottom (ft) \§§ 54.43 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft):‘47:66-5&00£43_51 A3FTBTOC
L George 05/21/2020
Pump Start Time: 10/11/2018 / 10:17
Location ID: 16EWO05 Sample No: 16EW05-181011
Date of Time of Purge Total .
Reading | Reading Rate Purie DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge 0,
Stabilizatio . Drawdowrt| . rpo +0.1 units | No criteria + 10% or
R limit 0.3 ft 0.2 mg/L
n Criteria
10/11/2018 10:36 125 1.0 28.76 10.16 19.58 6.19 168.9 195.3 1.03
10/11/2018 10:41 125 1.625 2853 10.25 19.84 6.18 476.5 197.7 0.83
10/11/2018 10:46 125 2.25 28.89 10.29 19.89 6.18 488.7 191.7 0.96
10/11/2018 10:51 125 2875 2894 10.28 19.92 6.18 168.2 190.9 0.95
10/11/2018 10:56 125 3.5 28.99 10.29 19.89 6.17 167.1 1901 0.74
10/11/2018 11:01 125 4125 29.06 10.32 19.94 6.17 167.9 189.9 0.74
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16EW06

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Light Rain. Air Temp:72. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW06-181009

Sampling Method: Peristaltic Pump

DATE/TIME: 10/9/2018 /
14:55

Sample Purpose: REG

Pump Inlet Depth (ft): 52.5

Sample Matrix: GW

Sample Notes: First gauge: 24.26. Second gauge: 24.26. Perchlorate field filtered with 0.2 micron groundwater

filter.
Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler:| 7. |, ) O@@ Lindsey Luetge
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 6 Purge Start Date/Time: 10/9/2018 / 14:25
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 14:55
Constructed Depth to Well Bottom (ft) 58 _57.72 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 50:00=55.00—49-72-54.72 FT BTOC

L George 05/21/2020

Pump Start Time: 10/9/2018 / 14:25




) Sample Collection Log 2ot 2
APTIM
Location ID: 16EW06 Sample No: 16EW06-181009

RD:;Z;; ;‘;‘lgiz; P;;?g gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(miimin)| (L) ) |(msiem)| (c) (NTU) | (mVv) [(mgm)

Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§

riteria mg/L

10/9/2018 | 14:25 100 0.500 | 2426 | 9536 | 2531 | 596 | 158.7 892 | 2.96
10/9/2018 | 14:30 100 1.00 2427 | 9890 | 2490 | 590 | 294 782 | 2.06
10/9/2018 | 14:35 125 1625 | 2428 | 1008 | 2472 | 586 | 168.1 692 | 1.63
10/9/2018 | 14:40 125 2250 | 2431 | 1047 | 2470 | 586 | 1420 62.1 1.24
10/9/2018 | 14:45 125 2875 | 2432 | 1022 | 2464 | 585 | 83.0 596 | 1.10
10/9/2018 | 14:50 125 3500 | 2433 | 1022 | 2469 | 585 | 171.0 587 | 1.04
10/9/2018 | 14:55 125 4125 | 2433 | 1025 | 2476 | 584 | 1546 593 | 0.95




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16EW07
Project No: 501032 Sampler(s): Lindsey Luetge

FIELD CONDITIONS Cloudy. Air Temp:70. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW07-181013 DATE/TIME: 10/13/2018 / Pump Inlet Depth (ft): 43.5
11:00
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 14.36, Second Gauge: 14.36

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:| 7 ;-,, igejo o@¢ Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 6 Purge Start Date/Time: 10/13/2018 / 11:00
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/13/2018 / 11:00
Constructed Depth to Well Bottom (ft) 49 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 41.00-46.00 "1 BTOC
L George 05/21/2020
Pump Start Time: 10/13/2018 / 11:00




) Sample Collection Log 2ol 2
APTIM
Location ID: 16EW07 Sample No: 16EW07-181013
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/13/2018 10:25 300 1.500 14.36 10.32 19.71 6.04 13.1 294.7 6.30
10/13/2018 10:30 175 2.375 14.52 10.52 19.56 6.45 6.7 83.6 4.66
10/13/2018 10:35 175 3.250 14.59 10.54 19.60 6.72 4.1 -19.1 3.10
10/13/2018 10:40 175 4.125 14.59 10.54 19.65 6.85 3.0 -60.7 2.66
10/13/2018 10:45 175 5.000 14.63 10.56 19.69 6.99 1.5 -96.7 213
10/13/2018 10:50 200 6.000 14.64 10.55 19.71 7.04 0.0 -111.4 1.91
10/13/2018 10:55 150 6.750 14.66 10.55 19.72 7.09 -0.8 -122.7 1.74
10/13/2018 11:00 200 7.750 14.67 10.56 19.74 7.12 -1.0 -130.9 1.62




2

APTIM

Project Name: Longhorn AAP

Project No:

Sample Collection Log

Location ID: 16EW08

501032 Sampler(s): Mike Martinez

1of 2

FIELD CONDITIONS

Cloudy, Air Temp:71, Wind Speed:Slight Winds

SAMPLING

INFORMATION

Sample No: 16EW08-181013

Sampling Method: Peristaltic Pump

DATE/TIME: 10/13/2018 /
10:45

Sample Purpose: REG

Sample Notes:

Pump Inlet Depth (ft): 36.5

Sample Matrix: GW

QC'ed By: .

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None
Sampler: —tt ] c;(j{; Mike Martinez

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 6

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/13/2018 / 10:10

Purge End Date/Time: 10/13/2018 / 10:45

Constructed Depth to Well Bottom (ft) 22 41.76 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 34—.96?39766'33'76_38'76 FTBTOC
L George 05/21/2020
Pump Start Time: 10/13/2018 / 10:10
Location ID: 16EW08 Sample No: 16EW08-181013
Date of Time of Purge Total i 2
Reatiing Reading Rate Pusiis DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge
Stabilization . ’ Drawdown| .0, +0.1 units| No criteria 2 10% or
R limit 0.3 ft 0.2 mg/L
Criteria
10/13/2018 10:15 140 1.0 9.50 1.085 19.09 6.44 9.1 -24.9 1.23
10/13/2018 10:20 140 1.7 9.52 1.096 19.08 6.33 1.9 -23.6 0.98
10/13/2018 10:25 140 24 9.54 1.099 19.08 6.29 10.9 -22.8 0.54
10/13/2018 10:30 140 3.1 9.58 1.103 19.11 6.27 9.9 -22.4 0.52
10/13/2018 10:35 140 3.8 9.60 1.112 19.13 6.25 9.7 -20.9 0.48
10/13/2018 10:40 140 45 9.61 1.119 19.15 6.23 7.7 -16.9 0.46
10/13/2018 10:45 140 3.2 9.61 1.117 19.13 6.23 8.8 -16.0 0.48




2

APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

Location ID: 16EW11

Sampler(s): Mike Martinez

1of 2

FIELD CONDITIONS

Cloudy, Air Temp:76, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW11-181013

Sampling Method: Peristaltic Pump

DATE/TIME: 10/13/2018 /
12:55

Sample Notes: Gauged DTW twice 20.76' / 20.76'.

Sample Purpose: REG

Pump Inlet Depth (ft): 24.5

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:

2

Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/13/2018 / 12:20

Purge End Date/Time: 10/13/2018 / 12:55

Constructed Depth to Well Bottom (ft) 33 FT BTOC

PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): T9:50=29:50- 23-33 FTBTOC
L George 05/21/2020
Pump Start Time: 10/13/2018 / 12:20
Location ID: 16EW11 Sample No: 16EW11-181013
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
Stabilization - E.)ra.wdown +10% +0.1 units| No criteria £.10% or
G limit 0.3 ft 0.2 mg/L
Criteria
10/13/2018 12:25 100 1.0 21.21 5.802 20.50 6.27 7.6 -75.3 1.21
10/13/2018 12:30 100 158 21.31 5.802 20.13 6.24 16.0 -77.3 0.57
10/13/2018 12:35 100 2.0 21.35 5.799 20.31 6.26 8.1 -77.6 042
10/13/2018 12:40 100 25 21.35 5.793 2042 6.28 74 -77.6 0.38
10/13/2018 12:45 100 3.0 21.35 5.797 2040 6.30 8.8 -78.1 0.30
10/13/2018 12:50 100 3.5 21.35 5.794 2043 6.31 8.9 -78.3 0.29
10/13/2018 12:55 100 4.0 21.35 5.791 2045 6.31 9.0 -79.2 0.28




2

APTIM

Project Name: Longhorn AAP

Sample Collection Log

Location ID: 16EW12B

10of 1

Project No: 501032 Sampler(s): Mike Martinez
FIELD CONDITIONS  Cioudy. Air Temp:76. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW12B-181013

Sampling Method: Peristaltic Pump

DATE/TIME: 10/13/2018 /

13:30

Sample Notes: Gauged DTW twice 17.46'/ 17.46'.

Sample Purpose: REG

Pump Inlet Depth (ft): 18

Sample Matrix: GW

QC'ed By: .

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None
Sampler: —tt ] c;(j{; Mike Martinez

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/13/2018 / 13:00

Purge End Date/Time: 10/13/2018 / 13:30

Constructed Depth to Well Bottom (ft) PID Reading: N/A
Measured Depth of Well (ft): N/A
Screen Interval (ft): 13:00=23700"
L George 05/21/2020
Pump Start Time: 10/13/2018 / 13:00
Location ID: 16EW12B Sample No: 16EW12B-181013
Date of Time of Purge Total ot
Reading Reading Rate Piwige DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge "
Stabilization ; . Drawdown( 450, +0.1 units| No criteria + 0% or
R limit 0.3 ft 0.2 mg/L
Criteria
10/13/2018 13:05 100 1.0 17.80 6.256 20.26 6.26 0.4 -61.7 1.03
10/13/2018 13:10 100 15 17.84 6.251 20.27 6.24 0.0 -63.4 0.78
10/13/2018 13:15 100 20 17.88 6.246 20.30 6.23 0.0 -66.2 0.34
10/13/2018 13:20 100 25 17.90 6.248 20.25 6.23 0.0 -11.7 0.28
10/13/2018 13:25 100 3.0 17.90 6.246 20.28 6.23 0.0 -72.5 0.24
10/13/2018 13:30 100 3.5 17.90 6.245 20.29 6.23 0.0 -72.7 0.25




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16EW13
Project No: 501032 Sampler(s): Lindsey Luetge

FIELD CONDITIONS Cloudy. Air Temp:76. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW13-181013 DATE/TIME: 10/13/2018 / Pump Inlet Depth (ft): 25
14:05
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 17.40, Second Gauge: 17.40

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:| 7 ;-,, igejo o@¢ Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/13/2018 / 13:35
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/13/2018 / 14:05
Constructed Depth to Well Bottom (ft) 29.3 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 25:00=25:00~ 00283 FTBTOC

L George 05/21/2020
Pump Start Time: 10/13/2018 / 13:35




) Sample Collection Log 2ol 2
APTIM
Location ID: 16EW13 Sample No: 16EW13-181013
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/13/2018 13:35 100 .500 17.40 12.29 21.34 5.88 38.1 15.5 2.80
10/13/2018 13:40 100 1.000 17.75 12.24 20.95 5.81 30.8 -15.0 2.15
10/13/2018 13:45 100 1.500 17.76 12.19 21.18 5.80 30.6 -33.1 1.56
10/13/2018 13:50 100 2.000 17.78 12.19 21.25 5.80 27.3 -36.4 1.36
10/13/2018 13:55 100 2.500 17.79 12.19 21.30 5.80 25.0 -39.1 1.23
10/13/2018 14:00 200 3.500 17.87 12.20 21.34 5.81 21.6 -40.7 1.13
10/13/2018 14:05 200 4.500 17.93 12.19 20.97 5.81 244 -43.2 1.05




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16EW14B
Project No: 501032 Sampler(s): Lindsey Luetge

FIELD CONDITIONS Sunny. Air Temp:76. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW14B-181013 DATE/TIME: 10/13/2018 / Pump Inlet Depth (ft): 19.5
13:20
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 16.73, Second Gauge: 16.73

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:| 7 ;-,, igejo O@@ Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/13/2018 / 12:40
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/13/2018 / 13:20
Constructed Depth to Well Bottom (ft) PID Reading: N/A

Measured Depth of Well (ft): N/A

Screen Interval (ft): 44-56—=24-50"

L George 05/21/2020
Pump Start Time: 10/13/2018 / 12:40




) Sample Collection Log 2ol 2
APTIM
Location ID: 16EW14B Sample No: 16EW14B-181013
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/13/2018 12:40 100 .500 16.73 13.42 22.26 6.23 209.0 38.8 3.82
10/13/2018 12:45 100 1.000 16.91 14.59 20.97 5.73 9.7 21.9 2.49
10/13/2018 12:50 100 1.500 16.92 15.31 21.08 5.70 4.6 15.5 1.88
10/13/2018 13:00 100 2.000 16.92 14.97 21.12 5.72 6.8 10.7 1.49
10/13/2018 13:10 125 2.625 16.93 14.50 21.21 5.72 4.2 74 1.28
10/13/2018 13:15 125 3.250 16.93 14.36 21.18 5.72 6.2 6.7 1.21
10/13/2018 13:50 125 3.875 16.94 14.00 21.13 5.72 19.9 4.8 1.14




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16EW15
Project No: 501032 Sampler(s): Lindsey Luetge

FIELD CONDITIONS Partly Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16EW15-181013 DATE/TIME: 10/13/2018 / Pump Inlet Depth (ft): 19
12:20
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 17.84. Second Gauge: 17.84

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:| 7 ;-,, igejo o@¢ Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/13/2018 / 11:45
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/13/2018 / 12:20
Constructed Depth to Well Bottom (ft) 27 FT BTOC PID Reading: N/A

L George 05/26/2020

Measured Depth of Well (ft): N/A
Screen Interval (ft): 44-60=24-60 17-27 FTBTOC

L George 05/21/2020
Pump Start Time: 10/13/2018 / 11:45




)\ Sample Collection Log 2ol 2
APTIM
Location ID: 16EW15 Sample No: 16EW15-181013
Date of Time of Purge Total o
Reading | Reading Ratge ures DTW | Cond. | Temp. pH | Turbidity| ORP DO
(ml/min) (L () | (mSlem) | (°C) (NTU) (mV) | (mglL)
Purge
Stabilifgtion ; 5 lﬁﬁ‘t‘"g‘;’wf? +10% +0.1 units| No criteria %;ﬁ;jf
Criteria
10/13/2018 11:45 200 1.000 17.84 1717 22.65 7.00 791 -36.6 5.01
10/13/2018 11:50 200 2.000 18.33 17.25 21.85 7.06 76.8 -115.0 3.12
10/13/2018 11:55 100 2.500 18.50 17.22 22.90 7.07 70.8 -130.9 2.04
10/13/2018 12:00 100 3.000 18.62 17.23 23.66 7.08 75.2 -133.8 1.69
10/13/2018 12:05 100 3.500 18.73 17.27 24.02 7.07 735 -131.6 1.53
10/13/2018 12:10 100 4.000 18.84 17.30 24 .60 7.08 7.7 -131.4 1.31
10/13/2018 12:15 100 4.500 18.96 17.28 25.25 7.08 78.4 -130.7 1.15
10/13/2018 12:20 100 5.000 18.97 17.29 2577 7.07 75.5 -134.0 1.09




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16SW01

Sampler(s): Mike Martinez

10of 1

FIELD CONDITIONS Clear. Air Temp:71. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16SW01-181011

Sampling Method: GR

DATE/TIME: 10/11/2018 /
13:55

Sample Purpose: REG

Pump Inlet Depth (ft):

Sample Matrix: SW

Sample Notes: 16SW01-181011-FD + MS/MSD. Gauged DTW twice at 16WW46, 22.02FT / 22.02FT.

Perchlorate field filtered w/ 0.2 micron filter. Collecte samples with disposable bailer.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-SW- None PERCHLORATE 6850

ALSHT-181011-01

Sampler: %

Mike Martinez

QC'ed By: .




) Sample Collection Log 10f 1

APTIM
Project Name: Longhorn AAP Location ID: 16SW01
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Clear. Air Temp:71. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16SW01-181011-FD DATE/TIME: 10/11/2018 / Pump Inlet Depth (ft):
13:30
Sampling Method: GR Sample Purpose: FD Sample Matrix: SW

Sample Notes:

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Mike Martinez

Sampler: _f“—ﬁj ““‘é{;

QC'ed By: .




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16SW02

Sampler(s): Mike Martinez

10of 1

FIELD CONDITIONS Clear. Air Temp:71. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16SW02-181011

Sampling Method: GR

DATE/TIME: 10/11/2018 /
15:10

Sample Purpose: REG

Pump Inlet Depth (ft):

Sample Matrix: SW

Sample Notes: Gauged DTW twice at 16WW40, 12.31'/12.31". Perchlorate field filtered w/ 0.2 micron filter.
Collecte samples with disposable bailer

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-SW- None PERCHLORATE 6850

ALSHT-181011-01

Sampler: %

Mike Martinez

QC'ed By: .




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16SW03

Sampler(s): Mike Martinez

10of 1

FIELD CONDITIONS Clear. Air Temp:71. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16SW03-181011

Sampling Method: GR

DATE/TIME: 10/11/2018 /
16:30

Sample Purpose: REG

Pump Inlet Depth (ft):

Sample Matrix: SW

Sample Notes: Gauged DTW twice at 16WW43, 10.43'/ 10.43". Perchlorate field filtered w/ 0.2 micron filter.
Collecte samples with disposable bailer

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-SW- None PERCHLORATE 6850

ALSHT-181011-01

Sampler: %

Mike Martinez

QC'ed By: .




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW12
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW12-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 19
13:50
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Perchlorate field filtered w/ 0.2 micron filter. Gauged DTW twice 18.63'/ 18.63'

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow
Casing ID (in.): 4 Purge Start Date/Time: 10/12/2018 / 13:10
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/12/2018 / 13:50

Constructed Depth to Well Bottom (ft) 24. 26.64 FT BTOC

L George 05/26/2020
Measured Depth of Well (ft): N/A

PID Reading: N/A

16.64-26.64 FT BTOC
Screen Interval (ft): 7142002400
L George 05/21/2020
Pump Start Time: 10/12/2018 / 13:10




) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW12 Sample No: 16WW12-181012
RD:;Z;; ;‘;‘lgiz; P;;?g gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/12/2018 13:15 200 1.0 18.78 6.655 19.43 5.81 51.5 109.1 1.01
10/12/2018 13:20 200 2.0 18.78 6.628 19.31 5.73 34.3 1171 0.96
10/12/2018 13:25 200 3.0 18.78 6.630 19.25 5.73 224 121.7 0.77
10/12/2018 13:30 200 4.0 18.78 6.622 19.28 5.74 10.1 123.6 0.54
10/12/2018 13:35 200 5.0 18.78 6.617 19.30 5.74 9.9 126.5 0.48
10/12/2018 13:40 200 6.0 18.78 6.616 19.17 5.74 4.6 128.8 0.36
10/12/2018 13:45 200 7.0 18.78 6.610 19.14 5.74 0.0 129.2 0.36
10/12/2018 13:50 200 8.0 18.78 6.607 19.13 5.74 0.0 130.1 0.36




H 1of 2

) Sample Collection Log °

APTIM

Project Name: Longhorn AAP Location ID: 16WW13

Project No: 501032 Sampler(s): Lindsey Luetge
FIELD CONDITIONS  cjoudy. Air Temp:72. Wind Speed:Slight Winds
SAMPLING INFORMATION

Sample No: 16WW13-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 19

15:15
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 9.06; Second gauge: 9.06. Perchlorate Sample field filtered with 0.2 micron water

filter

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler:| 7. |, ) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Peristaltic
Pump

Purge Start Date/Time: 10/12/2018 / 14:45

Purge End Date/Time: 10/12/2018 / 15:15

Constructed Depth to Well Bottom (ft) 24 26.73 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 44-00—24-00- 16.73-26.73 FT BTOC

L George 05/21/2020

Pump Start Time: 10/12/2018 / 14:45




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW13 Sample No: 16WW13-181012
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/12/2018 11:45 300 1.500 9.06 10.85 20.80 4.73 182.4 294 .3 3.77
10/12/2018 14:50 200 2.500 9.54 10.95 20.39 4.68 189.0 271.5 2.85
10/12/2018 14:55 125 3.125 9.78 10.96 21.07 4.68 203.5 244 .9 1.78
10/12/2018 15:00 125 3.750 9.94 10.97 21.06 4.67 208.5 236.3 1.44
10/12/2018 15:05 125 4.375 10.03 10.96 21.08 4.67 209.9 229.3 1.24
10/12/2018 15:10 125 5.000 10.06 10.95 21.07 4.67 218.6 223.4 1.08
10/12/2018 15:15 125 5.625 10.07 10.94 21.16 4.68 222.8 225.7 1.02
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Sampler(s): Kevin Schmitt

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW14-181010

Sampling Method: Peristaltic Pump

Cloudy, Air Temp:72, Wind Speed:Slight Winds

DATE/TIME: 10/10/2018 /

12:02
Sample Purpose: REG

Pump Inlet Depth (ft): 22

Sample Matrix: GW

Sample Notes: Gauged well twice for water level 26.71' / 26.71'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181010-01
Sampler:| ———"" __————="""—_ |Kevin Schmitt
P - S— -
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Low Flow
Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 11:33
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 12:02
Constructed Depth to Well Bottom (ft) 29 32.63 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 17.00=2700 20.63-30.63 FT BTOC
L George 05/21/2020
Pump Start Time: 10/10/2018 / 11:33
Location ID: 16WW14 Sample No: 16 WW14-181010
Date of Time of Purge Total i
Reading Reading Rats Purge DTW Cond. Temp. pH Turbidity ORP DO
{ml/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) (mglL)
Purge
Stabilization 3 3 Drewcown] . eon +0.1 units| No criteria £10% or
A limit 0.3 ft 0.2 mg/L
Criteria
10/10/2018 11:37 150 1.0 26.88 4428 21.24 6.39 141.7 474 1.25
10/10/2018 11:42 150 1.75 26.88 4.392 21.23 6.03 108.4 51.3 0.68
10/10/2018 11:47 150 2.50 26.92 4.387 21.40 5.97 152.4 52.5 062
10/10/2018 11:52 150 3.25 26.96 4376 24.56 5.84 167.1 543 052
10/10/2018 11:57 150 4.0 26.96 4.368 21.63 5.83 59.6 558 048
10/10/2018 12:02 150 4,75 26.96 4.360 21.67 5.93 38.1 571 044




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW16

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Mostly Cloudy. Air Temp:78. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW16-181010

Sampling Method: Peristaltic Pump

DATE/TIME: 10/10/2018 /
13:15

Sample Purpose: REG

Pump Inlet Depth (ft): 24

Sample Matrix: GW

Sample Notes: First gauge: 23.28; Second Gauge: 23.28; Perchlorate sample field filtered through 0.2 micron

filter for groundwater

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: ‘z rdoec) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

3

Constructed Depth to Well Bottom (ft) 28

L George 05/26/2020
Measured Depth of Well (ft): N/A

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/10/2018 / 12:40
Purge End Date/Time: 10/10/2018 / 13:15

1.62 FT BTOC

Screen Interval (ft): 19.00=29.00 21.62-31.62 FT BTOC

L George 05/21/2020

Pump Start Time: 10/10/2018 / 12:40

PID Reading: N/A




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW16 Sample No: 16WW16-181010
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/10/2018 12:40 200 1.0 23.28 6.358 21.41 6.13 134.3 297.8 3.21
10/10/2018 12:45 175 1.875 23.38 6.355 21.53 6.11 129.4 283.7 2.27
10/10/2018 12:50 150 2.625 23.39 3.365 21.89 6.06 142.1 268.6 1.70
10/10/2018 12:55 150 3.375 23.39 6.379 21.75 6.07 139.9 240.5 1.32
10/10/2018 13:00 150 4.125 23.40 6.405 22.33 6.03 134.7 225.5 1.17
10/10/2018 13:05 150 4.875 23.40 6.477 21.55 6.10 137.1 2143 1.11
10/10/2018 13:10 150 5.625 23.43 6.398 21.12 6.19 132.2 200.9 1.03
10/10/2018 13:15 150 6.375 23.43 6.424 20.82 6.10 136.2 193.6 0.96




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW21
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW21-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 95
15:40
Sampling Method: Bladder Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged DTW twice, 26.75' / 26.75". Perchlorate field filtered w/ 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/12/2018 / 14:55

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/12/2018 / 15:40

Constructed Depth to Well Bottom (ft) m\103-21 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval Sft T 90.00—=—166-60—- 93.21-103.21 FT BTOC

L George 05/21/2020
Pump Start Time: 10/12/2018 / 14:55




: 20f 2
)\ Sample Collection Log
APTIM
Location ID: 16WW21 Sample No: 16WW21-181012
Date of Time of Purge Total s
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge .
Stabilization 3 s sl [P +0.1 units| No criteria 2 A0% or
o limit 0.3 ft 0.2 mg/L
Criteria
10/12/2018 15:05 100 1.0 26.90 0.696 20.36 6.80 79.8 127 1 2.30
10/12/2018 15:10 100 1.5 26.90 0.663 20.19 6.12 TT.5 140.8 1.73
10/12/2018 15:15 100 2.0 26.90 0.573 20.06 5.67 74.8 154 .2 1.16
10/12/2018 15:20 100 25 26.90 0.549 20.14 5.58 75.3 159.0 0.91
10/12/2018 15:25 100 3.0 26.90 0.545 20.15 5.56 814 159.8 0.83
10/12/2018 15:30 100 3.5 26.90 0.543 20.16 5.55 88.0 161.0 0.80
10/12/2018 15:35 100 4.0 26.90 0.541 20.13 5.52 89.4 165.4 0.83
10/12/2018 15:40 100 45 26.90 0.540 20.15 5.52 86.3 166.4 0.82
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW22

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Sunny. Air Temp:85. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW22-181010

Sampling Method: Peristaltic Pump

DATE/TIME: 10/10/2018 /
15:00

Sample Purpose: REG

Pump Inlet Depth (ft): 26

Sample Matrix: GW

Sample Notes: First Gauge: 29.17; Second Gauge: 29.17. Perchlorate Sample field filtered with 0.2 micron

groundwater filter

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181010-01
Sampler: ‘z rdoec) O@@ Lindsey Luetge
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 14:30
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 15:00
Constructed Depth to Well Bottom (ft) 3_2\33'94 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 2T.00=34-00-

L George 05/21/2020

Pump Start Time: 10/10/2018 / 14:30

23.94-33.94 FT BTOC




)\ Sample Collection Log 2ol 2
APTIM.
Location ID: 16WW22 Sample No: 16WW22-181010
Date of Time of Purge Total .
Reading Reading Ratge Purgs DTW Cond. Temp. pH Turbidity ORP Do
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge
Stabiliggtion - ; 'ﬁ;:‘t‘“g%w; +10% +0.1 units| No criteria ﬁ;o::;ﬁ_'
Criteria
10/10/2018 14:30 200 1.00 29.17 5.631 22.51 5.67 133.9 114.5 2.20
10/10/2018 14:35 200 2.00 29.35 5.624 2242 5.63 136.2 1104 2.02
10/10/2018 14:40 175 2.875 29.41 5.631 22.20 5.61 139.7 96.9 1.46
10/10/2018 14:45 125 3.50 29.44 5.681 2212 5.64 135.1 87.7 1.26
10/10/2018 14:50 125 4.125 29.51 5.800 21.62 5.77 134.4 74.6 1.06
10/10/2018 14:55 100 4.625 29.51 5.877 21.46 5.79 133.1 70.0 1.00
10/10/2018 15:00 100 5.25 29.53 5.988 20.82 5.86 135.7 68.3 0.89




) Sample Collection Log 10f 1

APTIM
Project Name: Longhorn AAP Location ID: 16WW23
Project No: 501032 Sampler(s): Lindsey Luetge

FIELD CONDITIONS Cloudy. Air Temp:74. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW23-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 29
11:55
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: First gauge: 9.23, Second gauge: 9.23. Perchlorate Sample field filttered with 0.2 micron water
filter

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler:| 7. |, ) O@@ Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/12/2018 / 11:30
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/12/2018 / 11:55
Constructed Depth to Well Bottom (ft) 3§ 37.2 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 24.00=34-00 27.2-37.2 FTBTOC
L George 05/21/2020
Pump Start Time: 10/12/2018 / 11:30

Location ID: 16WW23 Sample No: 16WW23-181012
Date of Time of Purge Total AT
Reading | Reading Rate — DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) (mg/L)
Purge
Stabilizatio . - Drawdown| e +0.1 units| No criteria & 0%
b i limit 0.3 ft 0.2 mg/L
n Criteria
10/12/2018 11:30 300 1.500 9.23 7.075 19.30 5.25 821 261.7 5.64
10/12/2018 11:35 200 2.500 9.54 7.674 19.02 5.44 155.9 90.7 3.03
10/12/2018 11:40 200 3.500 9.59 7.635 19.06 5.46 160.6 64.6 2.20
10/12/2018 11:45 200 4.500 9.62 7.560 19.15 5.47 180.1 45.2 1.67
10/12/2018 11:50 200 5.500 9.63 7.608 19.16 5.48 200.5 28.7 1.38
10/12/2018 11:55 200 6.500 9.64 7.916 19.18 5.49 183.8 13.2 1.23




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW24
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:78. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW24-181009 DATE/TIME: 10/9/2018 / Pump Inlet Depth (ft): 13.5
14:45
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: 16\WW24-181009-FD + MS/MSD Perchlorate field filtered w/ 0.2 micron filter. Gauged depth to
water twice 10.17FT / 10.17FT.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181009-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 14:10

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 14:45

Constructed Depth to Well Bottom (ft) \& 19.29 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft):“r‘1‘.ﬁﬁ-—‘|-6799—14'29'19'29 FTBTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 14:10



H 2 0of 2
)\ Sample Collection Log
APTIM
Location ID: 16WW24 Sample No: 16WW24-181009
Date of Time of Purge Total -
Reading Reading Rate Bare DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge F
Stabilization . - Drawdown| 4 4p0 +0.1 units| No criteria 2105 ar
S limit 0.3 ft 0.2 mg/L
Criteria
10/9/2018 14:15 100 1.0 10.65 2.501 23.34 3.75 2.1 257.2 0.77
10/9/2018 14:20 100 15 10.95 2486 23.31 3.59 0.2 269.8 0.51
10/9/2018 14:25 100 20 11.05 2573 23.33 3.61 1.9 264.7 0.57
10/9/2018 14:30 100 25 11.10 2.541 23.41 3.57 0.0 275.1 043
10/9/2018 14:35 100 3.0 11.10 2532 23.45 3.56 0.0 278.3 042
10/9/2018 14:40 100 35 11.10 2538 2346 3.54 0.0 280.1 0.19
10/9/2018 14:45 100 40 11.10 2542 23.49 3.54 0.0 282.6 0.17
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APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16WW24

Sampler(s):

10of 1

FIELD CONDITIONS

Cloudy, Air Temp:78, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW24-181009-FD

Sampling Method: Peristaltic Pump

Sample Notes:

DATE/TIME: 10/9/2018 /
14:45

Sample Purpose: FD

Pump Inlet Depth (ft): 13.5

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purge Start Date/Time: 10/9/2018 / 14:10

Purge End Date/Time: 10/9/2018 / 14:45

Constructed Depth to Well Bottom (ft) 71\19'29 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): Te0-16.00 429-19:29 FTBTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 14:10
Location ID: 16 WW24 Sample No: 16WW24-181009-FD
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or0.2
Criteria ’ mg/L
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW24

Sampler(s):

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW24-181009MS

Sampling Method: Peristaltic Pump

Sample Notes:

Cloudy, Air Temp:78, Wind Speed:Slight Winds

DATE/TIME: 10/9/2018 /
14:45

Sample Purpose: MS

Pump Inlet Depth (ft): 13.5

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/9/2018 / 14:10

Purge End Date/Time: 10/9/2018 / 14:45

Constructed Depth to Well Bottom (ft) I 19.29 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
14.29-19.29 FT BTOC
Screen Interval (ft): +1-:00=16.00
L George 05/21/2020
Pump Start Time: 10/9/2018 / 14:10
Location ID: 16 WW24 Sample No: 16WW24-181009MS
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or 0.2
Criteria ’ mg/L
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APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16WW24

Sampler(s):

10of 1

FIELD CONDITIONS

Cloudy, Air Temp:78, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW24-181009MSD

Sampling Method: Peristaltic Pump

Sample Notes:

DATE/TIME: 10/9/2018 /
14:45

Sample Purpose: MSD

Pump Inlet Depth (ft): 13.5

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:.

QC'ed By:

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/9/2018 / 14:10

Purge End Date/Time: 10/9/2018 / 14:45

Constructed Depth to Well Bottom (ft) ﬁ 19.29 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft)—=00—t6.00- '+-29-19-29 FTBTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 14:10
Location ID: 16WW24 Sample No: 16WW24-181009MSD
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or0.2
Criteria ’ mg/L
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 16WW25

Sample Collection Log

Sampler(s): Kevin Schmitt

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW25-181009

Sampling Method: Low Flow

Light Rain, Air Temp:86. Wind Speed:Strong Winds

DATE/TIME: 10/9/2018 /

13:12

Sample Purpose: REG

Pump Inlet Depth (ft): 44

Sample Matrix: GW

Sample Notes: Gauged well twice for water level 19.28' / 19.28'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler:{—=—""" __ ————-""—_ |Kevin Schmitt
—— - g —
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 12:30
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 13:12
Constructed Depth to Well Bottom (ft) 3_8\ 52.25 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 39706?49799—42'25_52'25 FTBTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 12:30
Location ID: 16 WW25 Sample No: 16 WW25-181009
Date of Time of Purge Total -~
Reading Reading Rate Purge oW Congd. Temp. pH Turbidity ORE e
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge
Stabilization . s Drawdown| 440 +0.1 units | No criteria % 10% or
Criteri limit 0.3 ft 0.2 mg/L
riteria
10/9/2018 12:47 100 1.0 19.43 5.270 22.74 513 255 94.3 0.96
10/9/2018 12:52 100 1.5 19.48 6.853 21.89 5.51 51.5 40.2 0.78
10/9/2018 12:67 100 2.0 19.51 8.510 21.28 5.94 69.1 -7.4 0.51
10/9/2018 13:02 100 2.5 19.55 8.453 21.88 595 78.1 -10.1 0.66
10/9/2018 13:07 100 3.0 19.61 8.462 21.85 5.95 72.5 -11.0 0.57
10/9/2018 13:12 100 4.0 19.67 8.457 21.80 5.95 30.7 -13.4 0.31
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW26

Sampler(s): Kevin Schmitt

FIELD CONDITIONS Partly Cloudy. Air Temp:82. Wind Speed:Slight Winds

SAMPLING INFORMATION

DATE/TIME: 10/9/2018 /
11:18

Sample Purpose: REG

Sample No: 16WW26-181009 Pump Inlet Depth (ft): 15

Sampling Method: Low Flow Sample Matrix: GW

Sample Notes: Guaged well twice and the water level was 18.39. Perchlorate field filtered w 0.2 micron filter

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler:{—=—""" __ ————-""—_ |Kevin Schmitt

—— - g —

QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump

Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 10:45
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 /11:18
Constructed Depth to Well Bottom (ft)\&m-97 FTBTOC PID Reading: N/A

L George 05/26/2020

Measured Depth of Well (ft): N/A
Screen Interval (ft): “1'2?56717756-15'97_20'97 FTBTOC

L George 05/21/2020
Pump Start Time: 10/9/2018 / 10:45

Location ID: 16WW26 Sample No: 16WW26-181009
Date of Time of Purge Total _—
Reading Readiiig Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge
Stabilization . ’ DEAWEOM] pyany +0.1 units| No criteria 1 A0% at
S limit 0.3 ft 0.2 mg/L
Criteria
10/9/2018 10:50 100 1.0 18.54 2.297 20.79 514 59.5 155.5 1.70
10/9/2018 10:58 100 1.5 18.82 2.293 21.17 4.88 24.0 170.3 0.70
10/9/2018 11:03 100 2.0 18.94 2.289 2147 4.87 19.4 174.6 0.68
10/9/2018 11:08 100 2.5 19.03 2273 21.16 4.90 13.3 161.4 0.69
10/9/2018 11:13 100 3.0 19.28 2.259 21.25 5.09 9.9 71.9 0.73
10/9/2018 11:18 100 3.5 19.39 2277 21.06 5.08 5.8 50.4 0.66




) Sample Collection Log

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 16WW27

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:74. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW27-181012

Sampling Method: Peristaltic Pump

DATE/TIME: 10/12/2018 /
13:10

Sample Purpose: REG

Pump Inlet Depth (ft): 31

Sample Matrix: GW

Sample Notes: First gauge: 8.91, Second Gauge: 8.91. Perchlorate sample field filtered with 0.2 micron

groundwater filter

ALSHT-181012-01

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850

Sampler: ‘z rdoec) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/12/2018 / 12:30
Purge End Date/Time: 10/12/2018 / 13:10

Constructed Depth to Well Bottom (ft) \& 39.1FT BTOC

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 26:66=36-66-
L George 05/21/2020

Pump Start Time: 10/12/2018 / 12:30

29.1-39.1 FT BTOC

PID Reading: N/A




) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW27 Sample No: 16WW27-181012
RD:;Z;; ;‘;‘lgiz; P;;?g gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/12/2018 12:30 300 1.500 8.91 2.540 20.11 4.32 71.5 235.2 5.31
10/12/2018 12:35 200 2.500 9.16 8.324 19.72 5.28 101.5 136.9 3.76
10/12/2018 12:40 200 3.500 9.22 8.427 19.74 5.43 132.9 57.3 2.59
10/12/2018 12:45 200 4.500 9.26 8.452 19.77 5.47 146.2 277 1.87
10/12/2018 12:50 200 5.500 9.28 8.469 19.69 5.48 155.7 9.3 1.51
10/12/2018 12:55 200 6.500 9.29 8.467 19.62 5.49 157.3 0.8 1.30
10/12/2018 13:00 200 7.500 9.31 8.474 19.59 5.50 176.5 4.7 1.16
10/12/2018 13:05 200 8.500 9.31 8.491 19.59 5.50 185.1 -8.0 1.06
10/12/2018 13:10 200 9.500 9.32 8.499 19.61 5.54 186.5 -11.4 0.98




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW29
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:65. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW29-181015 DATE/TIME: 10/15/2018 / Pump Inlet Depth (ft): 39.5
10:05
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged DTW twice, 8.73' / 8.73". Perchlorate field filtered w/ 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181015-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/15/2018 /09:30

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/15/2018 / 10:05

Constructed Depth to Well Bottom (ft) \&45-08 FTBTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 37-66—42-00- 40.08-45.08 FT BTOC

L George 05/21/2020
Pump Start Time: 10/15/2018 / 09:30




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW29 Sample No: 16WW29-181015
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/15/2018| 09:35 160 1.0 8.83 0.608 18.32 5.19 0.0 78.7 1.57
10/15/2018| 09:40 160 1.8 8.83 0.571 18.36 5.68 0.0 38.9 1.41
10/15/2018| 09:45 160 2.6 8.83 0.550 18.41 5.98 0.0 294 1.27
10/15/2018| 09:50 160 34 8.83 0.535 18.38 6.10 0.0 27.2 1.25
10/15/2018| 09:55 160 4.2 8.83 0.523 18.37 6.15 0.0 25.8 1.17
10/15/2018 10:00 160 5.0 8.83 0.522 18.39 6.18 0.0 254 1.16
10/15/2018 10:05 160 5.8 8.83 0.522 18.39 6.19 0.0 25.1 1.16
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APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16WW29

Sampler(s):

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW29-181015MS

Sampling Method:

Sample Notes:

DATE/TIME: 10/15/2018 /
09:30

Sample Purpose: MS

Pump Inlet Depth (ft): 39.5

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:.

QC'ed By:

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment:

Purge Start Date/Time: -/ -

Purge End Date/Time: 10/15/2018 / 09:30

Constructed Depth to Well Bottom (ft) ﬁ\45-08 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 37:00=42.06- 40.08-45.08 FT BTOC
L George 05/21/2020
Pump Start Time:
Location ID: 16WW29 Sample No: 16WW29-181015MS
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 +10%
Stabilization ; ; Drawdown | +10% 201 No criteria or0.2
Criteria imit 0.3 ft units mg/L




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW30

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Clear. Air Temp:65. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW30-181012

Sampling Method: Peristaltic Pump

DATE/TIME: 10/12/2018 /
10:30

Sample Purpose: REG

Pump Inlet Depth (ft): 27.5

Sample Matrix: GW

Sample Notes: First gauge: 9.27, second gauge: 9.27. Perchlorate Sample field filtered with 0.2 micron water

filter

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler:| 7. |, ) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/12/2018 /09:30
Purge End Date/Time: 10/12/2018 / 10:30

Constructed Depth to Well Bottom (ft) 3+.33.14 FT BTOC

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 25-:66—=36-60
L George 05/21/2020

28.14-33

Pump Start Time: 10/12/2018 / 09:30

.14 FT BTOC

PID Reading: N/A




. 20of 2
)\ Sample Collection Log
APTIM
Location ID: 16WW30 Sample No: 16WW30-181012
Date of Time of Purge Total
Reading | ‘Rasding g Pl DTW Cond. Temp. pH | Turbidity | ORP DO
(mi/min) (L) (ft) {mSi/cm) (°C) (NTU) (mV) {mg/fL)
Purge
Stabilization - Drawdown)  ,qon +0.1 units| No criteria $ 10% or
Criteria limit 0.3 ft 0.2 mg/L
107122018 09:30 125 625 9.27 2.957 19.02 6.16 92.4 136.0 4.76
10/12/2018 09:35 200 1.625 9.46 2.954 19.09 5.99 143.5 94.0 2.73
10/12/2018 09:40 200 2.625 .50 2932 19.12 597 137.0 ar.2 2.1
10/12/2018 09:45 200 3.625 9.53 2.926 19.25 5.96 155.2 75.7 1.66
10/12/2018 09:50 200 4625 9.55 3.216 19.28 5.93 170.2 67.5 1.44
10/12/2018 | 48:55 09:55 200 5625 9.56 3.881 19.27 5.83 1771 50.1 1.30
10/12/2018 10:05 200 7.625 9.56 5.020 19.32 574 117.0 18.8 1.12
10/12/2018 10:15 200 9625 9.60 5272 19.31 5.85 205.4 -23.8 1.00
1r122018 10:25 200 11.825 9.62 5.307 19.28 5.86 197.3 -34.7 0.92
10/12/2018 10:30 200 12.625 9.62 5.319 19.34 5.86 212.0 -39.1 0.87

CINTE

G

=cied
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) Sample Collection Log °

APTIM

Project Name: Longhorn AAP Location ID: 16WW31

Project No: 501032 Sampler(s): Mike Martinez
FIELD CONDITIONS  cioudy. Air Temp:75. Wind Speed:Slight Winds
SAMPLING INFORMATION

Sample No: 16WW31-181010 DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 44

14:30
Sampling Method: Bladder Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: 16WW31-181010-FD + MS/MSD. Gauged DTW twice, 31.45FT / 31.45FT. Perchlorate field

filtered w/ 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: %

Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/10/2018 / 13:50

Purge End Date/Time: 10/10/2018 / 14:30

Constructed Depth to Well Bottom (ft) “50 51.78 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 39:06—=49.00 41.78-51.78 FT BTOC

L George 05/21/2020

Pump Start Time: 10/10/2018 / 13:50




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW31 Sample No: 16WW31-181010
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/10/2018 13:55 200 1.0 31.55 1.391 21.00 5.65 101.1 179.3 1.72
10/10/2018 14:00 200 2.0 31.55 1.369 21.29 5.64 99.3 181.1 1.39
10/10/2018 14:05 200 3.0 31.55 1.392 21.64 5.62 89.0 187.5 1.13
10/10/2018 14:10 200 4.0 31.55 1.396 21.99 5.45 66.1 201.0 0.89
10/10/2018 14:15 200 5.0 31.55 1.401 22.16 5.41 62.5 205.1 0.77
10/10/2018 14:20 200 6.0 31.55 1.404 22.26 5.37 57.2 209.0 0.75
10/10/2018 14:25 200 7.0 31.55 1.405 22.29 5.32 56.4 215.7 0.72
10/10/2018 14:30 200 8.0 31.55 1.417 22.25 5.32 55.9 219.1 0.71
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APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16WW31

Sampler(s):

10of 1

FIELD CONDITIONS

Cloudy, Air Temp:75, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW31-181010-FD

Sampling Method: Bladder Pump

Sample Notes:

DATE/TIME: 10/10/2018 /
14:30

Sample Purpose: FD

Pump Inlet Depth (ft): 44

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purge Start Date/Time: -/ -

Purge End Date/Time: 10/10/2018 / 14:30

Constructed Depth to Well Bottom (ft) 58. 51.78 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 39.00-49.09- 41.78-51.78 FT BTOC
L George 05/21/2020
Pump Start Time:
Location ID: 16 WW31 Sample No: 16WW31-181010-FD
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or0.2
Criteria ’ mg/L
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APTIM

Sample Collection Log

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16WW31

Sampler(s):

10of 1

FIELD CONDITIONS

Cloudy, Air Temp:75, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW31-181010MS

Sampling Method: Bladder Pump

Sample Notes:

DATE/TIME: 10/10/2018 /
14:30

Sample Purpose: MS

Pump Inlet Depth (ft): 44

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: -/ -

Purge End Date/Time: 10/10/2018 / 14:30

Constructed Depth to Well Bottom (ft) 50 51.78 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 39:06—=49-66- 41.78-51.78 FT BTOC
L George 05/21/2020
Pump Start Time:
Location ID: 16 WW31 Sample No: 16WW31-181010MS
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 +10%
Stabilization - . Drawdown | +10% 0.1 No criteria or 0.2
Criteria imit 0.3 ft units mg/L
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APTIM

Project Name: Longhorn AAP
Project No: 501032

Sample Collection Log 10f 1

Location ID: 16WW31

Sampler(s):

FIELD CONDITIONS

Cloudy, Air Temp:75, Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW31-181010MSD

Sampling Method: Bladder Pump

DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 44

14:30
Sample Purpose: MSD

Sample Matrix:

Sample Notes:

Gw

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

Sampler:

QC'ed By:

o [
eowser [

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: -/ -
Purge End Date/Time: 10/10/2018 / 14:30

Constructed Depth to Well Bottom (ft) 50 51.78 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 39:00—49-00— 41.78-51.78 FT BTOC
L George 05/21/2020
Pump Start Time:
Location ID: 16 WW31 Sample No: 16WW31-181010MSD
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or0.2
Criteria ’ mg/L




)\ Sample Collection Log 10f 1

APTIM
Project Name: Longhorn AAP Location ID: 16WW32

Project No: 501032 Sampler(s): Kevin Schmitt

FIELD CONDITIONS Cloudy. Air Temp:70. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW32-181011 DATE/TIME: 10/11/2018 / Pump Inlet Depth (ft): 27
09:28
Sampling Method: Bladder Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged well twice for water level 31.58' / 31.58'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181011-01

Sampler: | ———" e |Kevin Schmitt

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/11/2018 / 08:55

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/11/2018 / 09:28

Constructed Depth to Well Bottom (ft) @_3\35.01 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 22.06—32-pp- 25.01-35.01 FT BTOC
L George 05/21/2020

Pump Start Time: 10/11/2018 / 08:55

Location 1D: 16WW32 Sample No: 16WW32-181011

::;:I:; ;::Is; P:;':' ::::E DTW | Cond. | Temp. pH | Turbidity | ORP Do
{mlimin) (L) (ft) (mSfcm) (°C) {NTU) (mV) {mgiL)
Purge
Stabiiifatinn - - f:::ﬁ_“;ﬁ' +10% +0.1 units| Mo criteria E_;G:j‘;l_'
Criteria
1041172018 09:01 125 1.0 31.82 1.187 17.84 6.75 108.3 85.3 3.02
10/23/2018 09:08 300 3.5 31.93 1.173 18.18 5.96 721 90.6 3.1
1002372018 09:13 125 4.125 3203 1.170 18.20 5.82 421 101.7 2.86
10/23/2018 09:18 125 4.75 3212 1.170 18.26 578 364 106.6 2.82
100232018 09:23 125 5.375 3213 1.172 18.29 5.7 32.0 110.4 2.54
10/23/2018 09:28 125 6.0 32.24 1.171 18.30 5.64 259 115.4 1.894




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW33
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW33-181010 DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 44
10:20
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged DTW twice, 31.39'/ 31.39". Perchlorate field filtered w/ 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 09:45

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 10:20

Constructed Depth to Well Bottom (ft) B9, 52.17 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 39-:00—49-00 42.17-52.17 FTBTOC
L George 05/21/2020
Pump Start Time: 10/10/2018 / 09:45




) Sample Collection Log 2ol 2
APTIM
Location ID: 16WW33 Sample No: 16WW33-181010
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mimin) [ (L) ) |(msiem)| (c) (NTU) | (mv) [(mgn)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/10/2018|  09:50 100 1.0 3160 | 1.994 | 2041 | 647 | 243 1250 | 1.34
10/10/2018|  09:55 100 15 3170 | 2009 | 2040 | 642 | 211 1293 | 1.42
10/10/2018|  10:00 100 2.0 3175 | 2065 | 2038 | 6.41 20.3 131.8 | 1.50
10/10/2018|  10:05 100 25 3175 | 2411 | 2039 | 643 | 50.1 132.3 | 1.48
10/10/2018|  10:10 100 3.0 3175 | 2123 | 2040 | 644 | 493 133.4 | 1.42
10/10/2018|  10:15 100 35 3175 | 2189 | 2038 | 648 | 485 1312 | 1.40
10/10/2018|  10:20 100 4.0 3175 | 2174 | 2040 | 649 | 492 1323 | 1.39




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW34
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW34-181010 DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 29.5
13:05
Sampling Method: Bladder Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Perchlorate field filtered w/ 0.2 micron filter. Gauged depth to water twice 31.35' / 31.35'

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 12:30

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 13:05

Constructed Depth to Well Bottom (ft) ﬁ\ 34.81 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 27-66=32-66- 29.81-34.81 FT BTOC
L George 05/21/2020
Pump Start Time: 10/10/2018 / 12:30




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW34 Sample No: 16WW34-181010
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/10/2018 12:35 100 1.0 31.60 1.201 20.22 6.09 123.7 10.1 1.04
10/10/2018 12:40 100 1.5 31.70 1.244 20.19 6.10 113.1 14.3 0.86
10/10/2018 12:45 100 2.0 31.74 1.287 20.41 6.13 109.6 13.5 0.88
10/10/2018 12:50 100 25 31.76 1.306 20.59 6.15 86.9 12.7 0.96
10/10/2018 12:55 100 3.0 31.81 1.308 20.60 6.17 84.8 12.1 0.94
10/10/2018 13:00 100 35 31.82 1.308 20.62 6.17 84.7 13.0 0.92
10/10/2018 13:05 100 4.0 31.82 1.305 20.63 6.15 84.1 13.2 0.92




A

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW35

Sampler(s): Kevin Schmitt

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW35-181010

13:11
Sampling Method: Peristaltic Pump

DATE/TIME: 10/10/2018 /

Sample Purpose: REG

Cloudy, Air Temp:74, Wind Speed:Slight Winds

Pump Inlet Depth (ft): 38.5

Sample Matrix: GW

Sample Notes: Gauged well twice for water level 19.48' / 19.48'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181010-01
Sampler:{—=—""" __ ————-""—_ |Kevin Schmitt
—— _ S
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Low Flow
Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 12:40
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 13:11
Constructed Depth to Well Bottom (ft) %4, 46.58 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 33:56—43-50 36.58-46.58 FT BTOC
L George 05/21/2020
Pump Start Time: 10/10/2018 / 12:40
Location ID: 16WW35 Sample No: 16WW35-181010
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 +10%
Stabilization - - D_rawdown +10% f-ﬂ.'1 No criteria or0.2
R limit 0.3 ft units
Criteria mg/L
10/10/2018 12:48 125 1.0 19.88 13.66 21.26 6.25 21.4 1701 1.67
10/10/2018 12:53 125 1.625 19.94 13.44 21.11 6.16 12.8 166.7 1.15
10/10/2018 12:58 125 2.25 20.15 13.76 21.11 6.16 16.3 161.8 0.66
10/10/2018 13:03 125 2.875 20.29 13.56 21.16 6.17 17.6 161.0 0.55
10/10/2018 13:08 125 3.5 20.29 13.53 21.18 6.17 5.4 159.8 0.41
10/10/2018 13:11 125 4125 20.29 13.52 21.27 6.17 51 158.6 0.42
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Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

10of 1

Location ID: 16WW236

Sampler(s): Kevin Schmitt

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW36-181009

Sampling Method: Low Flow

Sample Notes: Gauged well twice with water level at 18.88. Perchlorate sample field filtered w 0.2 mircon filter.

DATE/TIME: 10/9/2018 /

Light Rain, Air Temp:84, Wind Speed:Strong Winds

Pump Inlet Depth (ft): 19

14:53

Sample Purpose: REG

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler:{—=—""" __ ————-""—_ |Kevin Schmitt
P - Ry
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 14:20
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 14:53
Constructed Depth to Well Bottom (ft)\2_2\24-49 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 16:56=2156 19.49-24.49 FT BTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 14:20
Location ID: 16WW36 Sample No: 16WW36-181009
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 +10%
Stabilization , ; Craown | x10% 0.1 1 No criteria 0r0.2
Criteria imit 0.3 ft units mgiL
10/9/2018 14:28 100 1.0 19.12 11.01 21.56 6.03 249 70.0 0.93
10/9/2018 14:33 100 18 19.16 11.00 21.80 6.04 18.2 90.5 0.54
10/9/2018 14:38 100 2.0 19.22 11.03 22.14 6.06 9.8 94 .1 0.43
10/9/2018 14:43 100 2.5 19.27 11.11 22.22 6.06 57 105.8 0.46
10/9/2018 14:48 100 3.0 19.33 11.14 22:21 6.06 3.5 106.5 0.36
10/9/2018 14:53 100 3.5 19.41 11.03 22.32 6.07 1.8 116.1 0.39
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)\ Sample Collection Log °

APTIM

Project Name: Longhorn AAP Location ID: 16WW37

Project No: 501032 Sampler(s): Kevin Schmitt
FIELD CONDITIONS  cioudy. Air Temp:74. Wind Speed:Slight Winds
SAMPLING INFORMATION

Sample No: 16WW37-181010 DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 43

10:39
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged well twice for water level 29.28' / 29.28'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: | ——— = ———__ |Kevin Schmitt

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 10:05

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 10:39

Constructed Depth to Well Bottom (ft) 46 48.72 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 40-50—45-50 43.72-48.72 FT BTOC

L George 05/21/2020
Pump Start Time: 10/10/2018 / 10:05

Location ID: 16WW37 Sample No: 16 WW37-181010

g::ﬂ?:; ;L’;;;L e ;5::; DTW | Cond. | Temp. | pH |Turbidity] orP | DO
(mimin)| (L) () | (msiem)| (c) NTY) | (mv) [(mgn)
Sta::!]ir;.\'gaiion - - I::Irf::rguawg +10% 32 ::s Na criteria :_:r1g 9’2&
Criteria mg/L
10/10/2018| 10:14 100 10 2072 | 4610 | 2140 | 659 | 379 123 | 1.39
10/10/2018|  10:19 100 15 2078 | 4601 | 2123 | 664 | 385 119 | 1.00
10/10/2018|  10:24 100 2.0 2008 | 4583 | 2116 | 666 | 362 242 | 0.70
10/10/2018| _ 10:29 100 25 3009 | 4577 | 2130 | 669 | 332 318 | 0.62
10/10/2018|  10:34 100 3.0 3020 | 4579 | 2178 | 671 | 406 430 | 057
10/10/2018| _ 10:39 100 35 3029 | 4617 | 2151 | 673 | 432 483 | 057




Sample Collection Log 10f 1

A

APTIM
Project Name: Longhorn AAP

Project No: 501032

Location ID: 16WW38

Sampler(s): Kevin Schmitt

FIELD CONDITIONS Cloudy. Air Temp:72. Wind Speed:Slight Winds

SAMPLING INFORMATION

DATE/TIME: 10/10/2018 /
09:40

Sample Purpose: REG

Sample No: 16WW38-181010 Pump Inlet Depth (ft): 24

Sampling Method: Peristaltic Pump Sample Matrix: GW

Sample Notes: Gauged well twice for water level 29.18' / 29.18'". Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181010-01
Sampler: | ——""— ————— —— —, |Kevin Schmitt
P - S— -
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Low Flow
Casing ID (in.): 4 Purge Start Date/Time: 10/10/2018 / 09:16
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 09:40
Constructed Depth to Well Bottom (ft) 36.32.3 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 19.00—29-9—22-3-32.3 FT BTOC
L George 05/21/2020
Pump Start Time: 10/10/2018 / 09:16
Location ID: 16WW38 Sample No: 16WW38-181010
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 + 10%
Stabilization . ’ eyl JE £0.1 | No criteria or 0.2
Criteria ’ mg/L
10/10/2018 09:24 100 1.0 29.47 2.637 20.73 5.93 17.1 -24.8 1.02
10/10/2018 09:29 100 1.5 29.68 2.557 20.84 5.97 15.6 -32.3 0.74
10/10/2018 09:34 100 20 29.48 2.528 21.00 5.97 30.7 -36.8 0.63
10/10/2018 09:39 100 2.5 29.48 2.551 21.01 5.95 22.4 -40.2 0.52
10/10/2018 09:44 100 3.0 29.49 2.606 21.01 5.95 23.1 -44.3 0.44
10/10/2018 09:49 100 3.5 29.48 2.604 20.99 5.94 24.4 -44.9 0.38




)\ Sample Collection Log 10f 1

APTIM
Project Name: Longhorn AAP Location ID: 16WW39
Project No: 501032 Sampler(s): Kevin Schmitt

FIELD CONDITIONS Cloudy. Air Temp:72. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW39-181010 DATE/TIME: 10/10/2018 / Pump Inlet Depth (ft): 99
15:39
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged well twice for water level 21.66' / 21.66'. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: | ——— = ———__ |Kevin Schmitt

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 2 Purge Start Date/Time: 10/10/2018 / 14:50

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/10/2018 / 15:39

Constructed Depth to Well Bottom (ft) M%.S FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

18-28 FT BTOC
Screen Interval (ft): —-89-00—99-00—
L George 05/21/2020
Pump Start Time: 10/10/2018 / 14:50

Location ID: 16WW39 Sample No: 16WW38-181010

g:;ﬁl‘;'g ;L’::“';L Pé‘;f: ;3:;: DTW | Cond. | Temp. | pH |Turbidity| orp | DO
(miimin)| (L) ) | (msem)| (c) (NTY) | (mv)  |[(maiL)
Etazl{:i?;uun : . |Omedownl etR 201 | No criteria ooz
Criteria mgfL
10/10/2018]  15:14 125 1.0 2202 | 6806 | 2075 | 591 18.4 1234 | 067
10/10/2018]  15:19 125 1625 | 2202 | 6438 | 2074 | 577 | 353 1301 | 0.48
10/10/2018] 15:24 125 2.25 2202 | 6186 | 2073 | 574 | 534 1286 | 044
1010/2018| 15:29 125 2875 | 2202 | 5919 | 2057 | 574 | 111 1228 | 048
10/10/2018| 15:34 125 3.5 2204 | 5839 | 2049 | 574 | 137 1194 | 0.41
10/10/2018 15:39 125 4.125 22.04 5.745 20.60 574 15.7 115.9 0.48




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW40
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:75. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW40-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 99
12:35
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: 16WW40-181012-FD + MS/MSD Perchlorate field filtered w/ 0.2 micron filter. Gauged depth to
water twice 12.31FT / 12.31FT.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 2 Purge Start Date/Time: 10/12/2018 / 11:50

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/12/2018 / 12:35

Constructed Depth to Well Bottom (ft) m 21.3 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): =99:00==99:66-10.8-20.8 FT BTOC
L George 05/21/2020

Pump Start Time: 10/12/2018 / 11:50




) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW40 Sample No: 16WW40-181012
RD:;Z;; ;‘;‘lgiz; Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzk))il;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/12/2018 11:55 150 1.0 12.56 7.009 20.61 6.12 9.2 -22.4 0.95
10/12/2018 12:00 150 1.75 12.56 7.318 20.88 3.01 8.3 -54.3 0.51
10/12/2018 12:05 150 2.50 12.56 7.440 20.93 5.91 7.0 -62.5 0.40
10/12/2018 12:10 150 3.25 12.56 7.439 20.99 6.02 24 -74 .1 0.51
10/12/2018 12:15 150 4.00 12.56 7.387 21.04 5.92 0.0 -60.8 0.49
10/12/2018 12:20 150 4.75 12.56 7.240 21.11 5.92 0.0 -55.5 0.45
10/12/2018 12:25 150 5.50 12.56 7.042 21.24 5.90 0.0 -49.2 0.33
10/12/2018 12:30 150 6.25 12.56 7.031 21.24 5.90 0.0 -46.3 0.32
10/12/2018 12:35 150 7.00 12.56 7.029 21.27 5.90 0.0 -44 1 0.30
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Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW40

Sampler(s):

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW40-181012-FD

Sampling Method: Peristaltic Pump

Sample Notes:

Cloudy, Air Temp:75, Wind Speed:Slight Winds

DATE/TIME: 10/12/2018 /
12:35

Sample Purpose: FD

Pump Inlet Depth (ft): 99

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 2

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/12/2018 / 11:50

Purge End Date/Time: 10/12/2018 / 12:35

Constructed Depth to Well Bottom (ft) 185-21.3 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): -99:66==9¢:00—10.8-20.8 FT BTOC
L George 05/21/2020
Pump Start Time: 10/12/2018 / 11:50
Location ID: 16WW40 Sample No: 16WW40-181012-FD
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 +10%
Stabilization - - Drawdow® | +10% 0.1 | No criteria or0.2
Criteria ’ mg/L
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW40

Sampler(s):

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW40-181012MS

Sampling Method: Peristaltic Pump

Sample Notes:

Cloudy, Air Temp:75, Wind Speed:Slight Winds

DATE/TIME: 10/12/2018 /
12:35

Sample Purpose: MS

Pump Inlet Depth (ft): 99

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 2

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/12/2018 / 11:50

Purge End Date/Time: 10/12/2018 / 12:35

Constructed Depth to Well Bottom (ft) &21 3 FTBTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): -99-00==09-00 10-8-20.8 FT BTOC
L George 05/21/2020
Pump Start Time: 10/12/2018 / 11:50
Location ID: 16WW40 Sample No: 16WW40-181012MS
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 +10%
Stabilization ; ; Drawdown | +10% 201 No criteria or0.2
Criteria imit 0.3 ft units mg/L
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Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW40

Sampler(s):
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FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW40-181012MSD

Sampling Method: Peristaltic Pump

Sample Notes:

Cloudy, Air Temp:75, Wind Speed:Slight Winds

DATE/TIME: 10/12/2018 /
12:35

Sample Purpose: MSD

Pump Inlet Depth (ft): 99

Sample Matrix: GW

Chain of Custody COC Analysis Group Analytic Method
Notes
No COC Specified None

QC'ed By:

Sampler:.

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing
Casing ID (in.): 2

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Low Flow

Purge Start Date/Time: 10/12/2018 / 11:50

Purge End Date/Time: 10/12/2018 / 12:35

Constructed Depth to Well Bottom (ft) 185 21.3 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): -99.00=-09.00 10.8-20.8 FT BTOC
L George 05/21/2020
Pump Start Time: 10/12/2018 / 11:50
Location ID: 16WW40 Sample No: 16WW40-181012MSD
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 +10%
Stabilization ; ; Drawdown | +10% 201 No criteria or0.2
Criteria imit 0.3 ft units mg/L
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW41

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:72. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW41-181009

Sampling Method: Peristaltic Pump

DATE/TIME: 10/9/2018 /
11:25

Sample Purpose: REG

Pump Inlet Depth (ft): 45

Sample Matrix: GW

Sample Notes: First gauge: 27.76. Second Gauge: 27.76. Perchlorate sample field filtered with 0.2 micron water

filter
Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler: ‘z rdoec) O@@ Lindsey Luetge
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 10:45
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 11:25
Constructed Depth to Well Bottom (ft) 54 53.6 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): -40-00—506-00- 42.6-52.6 FT BTOC

L George 05/21/2020

Pump Start Time: 10/9/2018 / 10:45




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW41 Sample No: 16WW41-181009

RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)

Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§

riteria mg/L

10/9/2018 10:45 125 625 27.76 14.29 21.34 6.22 -287.2 2721 3.08
10/9/2018 10:50 125 1.250 27.85 14.52 21.32 6.23 123.3 271.8 2.07
10/9/2018 10:55 100 1.750 27.94 14.55 21.47 6.22 129.2 271.4 1.27
10/9/2018 11:00 100 2.250 27.99 14.56 21.59 6.21 112.9 270.9 1.09
10/9/2018 11:05 100 2.750 28.09 14.57 21.68 6.21 129.3 269.9 0.96
10/9/2018 11:10 100 3.250 28.13 14.55 21.82 6.21 80.1 268.9 0.87
10/9/2018 11:15 100 3.725 28.18 14.58 21.92 6.21 97.7 267.9 0.81
10/9/2018 11:20 100 4.250 28.22 14.58 22.01 6.21 81.5 266.7 0.77
10/9/2018 11:25 100 4.725 28.24 14.58 22.04 6.21 86.2 266.0 0.79
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APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW42

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:70. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW42-181012

Sampling Method: Peristaltic Pump

DATE/TIME: 10/12/2018 /
14:25

Sample Purpose: REG

Pump Inlet Depth (ft): 7

Sample Matrix: GW

Sample Notes: First gauge: 10.95, second gauge: 10.95. Perchlorate sample field filtered with 0.2 micron

groundwater filter

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler:| 7. |, ) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Constructed Depth to Well Bottom (ft) 2 1

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 2:06=—42-00-
L George 05/21/2020

Pump Start Time: 10/12/2018 / 13:55

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/12/2018 / 13:55
Purge End Date/Time: 10/12/2018 / 14:25

6.57 FT BTOC

6.57-16.57 FT BTOC

PID Reading: N/A




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW42 Sample No: 16WW42-181012
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/12/2018 13:55 300 1.500 10.95 2.884 21.18 5.40 170.1 212.8 4.92
10/12/2018 14:00 200 2.500 11.45 2.217 21.29 5.47 191.7 154.3 3.22
10/12/2018 14:05 150 3.250 11.64 1.851 21.35 5.47 204.5 128.8 2.17
10/12/2018 14:10 125 3.825 11.80 1.504 21.43 5.42 209.0 117.5 1.62
10/12/2018 14:15 100 4.325 11.95 1.225 21.48 5.32 208.7 118.6 1.37
10/12/2018 14:20 100 4.825 12.09 1.039 21.47 5.26 209.0 116.5 1.26
10/12/2018 14:25 100 5.325 12.24 0.984 21.50 5.27 209.3 113.6 1.21
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Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW43

Sampler(s): Kevin Schmitt

10of 1

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW43-181009

Sampling Method: Low Flow

DATE/TIME: 10/9/2018 /
09:49

Mostly Cloudy, Air Temp:82, Wind Speed:Slight Winds

Sample Purpose: REG

Pump Inlet Depth (ft): 7

Sample Matrix: GW

Sample Notes: Gauged well twice with water level at 10.38. Perchlorate field filtered w 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181009-01
Sampler:{—=—""" __ ————-""—_ |Kevin Schmitt
— _ S
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/9/2018 / 09:20
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/9/2018 / 09:49
Constructed Depth to Well Bottom (ft)\& 14.59 FT BTOC PID Reading: N/A
L George 05/26/2020
Measured Depth of Well (ft): N/A
Screen Interval (ft): 2001292291459 FTBTOC
L George 05/21/2020
Pump Start Time: 10/9/2018 / 09:20
Location ID: 16WW43 Sample No: 16WW43-181009
Date of Time of Purge Total o
Reading Reading Rate Purge DTW Cond. Temp. pH Turbidity ORP DO
(ml/min) (L) (ft) {mS/em) (*C) {NTU) {mV) (mg/L)
Purge x
Stabilization - I:_rra_wdom +10% +0.1 units| No criteria 2%
i limit 0.3 it 0.2 mg/L
Criteria
10/9/2018 09:24 100 1.0 10.79 0.323 21.76 6.14 14.5 6.1 1.1
10/9/2018 09:29 100 1.5 10.91 0.314 21.91 6.13 223 0.1 0.96
10/9/2018 09:34 100 20 11.07 0.311 21.89 6.13 22.0 8.9 0.86
10/9/2018 09:39 100 25 11.18 0.299 21.90 6.09 245 18.9 0.75
10/9/2018 09:44 100 3.0 11.28 0.298 21.88 6.09 21.2 -0.2 1.09
10/9/2018 09:49 100 35 1.37 5300 21.93 6.12 206 -1.7 1.46
0.300




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW44

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:70. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW44-181010

Sampling Method: Peristaltic Pump

DATE/TIME: 10/10/2018 /
10:05

Sample Purpose: REG

Pump Inlet Depth (ft): 25

Sample Matrix: GW

Sample Notes: First gauge: 25.80; Second Gauge 25.80. Perchlorate sample field screened with 0.2 micron

groundwater filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler:| 7. |, ) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/10/2018 /09:30
Purge End Date/Time: 10/10/2018 / 10:05

Constructed Depth to Well Bottom (ft) \3_8\ 32.18 FTBTOC

L George 05/26/2020
Measured Depth of Well (ft): N/A

22.18-32.18 FT BTOC

Screen Interval $f2tg)2‘20‘0ﬁﬂ6-99—

L George 05/21/2020

Pump Start Time: 10/10/2018 / 09:30

PID Reading: N/A




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW44 Sample No: 16WW44-181010
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stalzt))il;i?;ion - - |3III:1\IItV((j)O%IV 2 +10% iglgs No criteria %r18.0§
Criteria mg/L
10/10/2018| 09:30 250 1.250 26.10 0.460 20.18 5.58 133.3 161.0 442
10/10/2018| 09:35 200 2.250 26.18 0.429 20.07 5.74 89.5 129.0 3.58
10/10/2018| 09:40 175 3.125 26.30 0.402 20.10 5.90 134.8 88.1 2.62
10/10/2018| 09:45 175 4.00 26.37 0.394 20.06 5.94 138.4 79.8 2.30
10/10/2018| 09:50 175 4.875 26.48 0.386 20.15 5.96 138.5 69.3 2.07
10/10/2018| 09:55 150 5.625 26.58 0.382 20.37 5.98 139.0 62.8 1.94
10/10/2018 10:00 150 6.375 26.65 0.380 20.66 6.00 139.6 57.7 1.89
10/10/2018 10:05 150 7.125 26.76 0.381 20.51 5.99 139.3 53.5 1.80




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW45

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:72. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW45-181010

Sampling Method: Peristaltic Pump

DATE/TIME: 10/10/2018 /
11:10

Sample Purpose: REG

Pump Inlet Depth (ft): 45

Sample Matrix: GW

Sample Notes: First gauge: 25.81. Second Gauge: 25.81. Perchlorate sample field filtered with 0.2 micron water

filter

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181010-01

Sampler: ‘z rdoec) O@@

Lindsey Luetge

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 4

Depth to Water - Initial (DTWi) (ft)

Purging Method/Equipment: Peristaltic

Pump

Purge Start Date/Time: 10/10/2018 / 10:25
Purge End Date/Time: 10/10/2018 / 11:10

Constructed Depth to Well Bottom (ft) 3;1\53-63 FTBTOC

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 46:00—50:00- 42.63-52.63 FT BTOC

L George 05/21/2020

Pump Start Time: 10/10/2018 / 10:25

PID Reading: N/A




) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW45 Sample No: 16WW45-181010
RD:;Z;; ;‘;‘lgiz; P;;?g gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/10/2018 10:25 150 .750 25.81 0.420 21.77 6.33 143.2 308.1 6.00
10/10/2018 10:30 150 1.500 26.16 0.756 20.72 6.71 142.1 259.1 5.14
10/10/2018 10:35 150 2.250 26.28 0.746 20.60 6.77 142.8 250.1 4.44
10/10/2018 10:40 100 3.250 26.47 0.852 20.51 6.83 142.9 96.8 3.00
10/10/2018 10:50 100 4.250 26.62 0.897 20.68 6.94 143.4 -8.6 1.55
10/10/2018 11:00 100 5.250 26.69 0.906 20.81 6.95 143.4 -30.3 1.29
10/10/2018 11:05 100 5.750 26.72 0.902 21.03 7.04 143.9 -35.0 1.19
10/10/2018 11:10 100 6.250 26.73 0.897 21.04 7.05 144 1 -25.0 1.25




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW46
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:70. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW46-181012 DATE/TIME: 10/12/2018 / Pump Inlet Depth (ft): 15
11:05
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Perchlorate field filtered w/ 0.2 micron filter. Gauged depth to water twice 15.83'/ 15.83'

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181012-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/12/2018 / 10:30

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/12/2018 / 11:05

Constructed Depth to Well Bottom (ft) 24._23.29 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 46-:66—206-60- 12.29-22.29 FTBTOC
L George 05/21/2020
Pump Start Time: 10/12/2018 / 10:30




) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW46 Sample No: 16WW46-181012
RD:;Z;; ;‘;‘lgiz; P;;?g gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - DIII:]\:'\:I(:)O%N 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/12/2018 10:35 140 1.0 16.00 2.975 18.74 6.20 20.0 35.2 0.93
10/12/2018 10:40 140 1.7 16.09 2.841 18.75 6.05 19.8 38.3 0.72
10/12/2018 10:45 140 24 16.09 2.815 18.76 5.99 19.6 417 0.47
10/12/2018 10:50 140 3.1 16.09 2.900 18.80 6.18 19.1 42.3 0.47
10/12/2018 10:55 140 3.8 16.09 2.908 18.82 6.21 18.3 43.2 0.48
10/12/2018 11:00 140 4.5 16.09 2,912 18.81 6.24 17.5 43.8 0.49
10/12/2018 11:05 140 52 16.09 2,912 18.84 6.24 18.2 43.9 0.49




) Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW48
Project No: 501032 Sampler(s): Mike Martinez

FIELD CONDITIONS Cloudy. Air Temp:68. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW48-181018 DATE/TIME: 10/18/2018 / Pump Inlet Depth (ft): 15
12:40
Sampling Method: Peristaltic Pump Sample Purpose: REG Sample Matrix: GW

Sample Notes: Gauged DTW twice, 11.87'/ 11.87". Perchlorate field filtered w/ 0.2 micron filter.

Chain of Custody COC Analysis Group Analytic Method
Notes

LHAAP16-OCT2018-GW- None PERCHLORATE 6850

ALSHT-181016-01

Sampler: % Mike Martinez

QC'ed By: .

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Low Flow

Casing ID (in.): 4 Purge Start Date/Time: 10/18/2018 / 12:00

Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/18/2018 / 12:40

Constructed Depth to Well Bottom (ft) 22.95 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 16:00=26:00 12.95-22.95 FT BTOC
L George 05/21/2020
Pump Start Time: 10/18/2018 / 12:00




) Sample Collection Log 2ol 2
APTIM
Location ID: 16 WW438 Sample No: 16WW48-181018
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) | (mg/L)
Stagil;i?;ion - - |3III:1\IItV((j)O%IV 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/18/2018 12:05 160 1.0 11.95 6.565 19.53 5.72 0.0 181.5 1.51
10/18/2018 12:10 160 1.8 11.95 6.730 19.50 5.92 0.0 166.4 1.32
10/18/2018 12:15 160 2.6 11.95 6.729 19.50 5.73 0.0 177.4 1.44
10/18/2018 12:20 160 34 11.95 6.745 19.68 5.73 0.0 176.4 1.30
10/18/2018 12:25 160 4.2 11.95 6.753 19.72 5.74 0.0 175.3 1.05
10/18/2018 12:30 160 5.0 11.95 6.776 19.77 5.78 0.0 176.0 0.99
10/18/2018 12:35 160 5.8 11.95 6.772 19.79 5.73 0.0 179.1 0.97
10/18/2018 12:40 160 6.6 11.95 6.771 19.79 5.75 0.0 173.1 0.98




2

APTIM
Project Name: Longhorn AAP

Project No: 501032

Sample Collection Log

Location ID: 16WW55

Sampler(s): Lindsey Luetge

1of 2

FIELD CONDITIONS Cloudy. Air Temp:65. Wind Speed:Slight Winds

SAMPLING INFORMATION

Sample No: 16WW55-181015

Sampling Method: Peristaltic Pump

DATE/TIME: 10/15/2018 /
10:30

Sample Purpose: REG

Pump Inlet Depth (ft): 22

Sample Matrix: GW

Sample Notes: First gague: 22.88, Second Gauge: 22.88. Perchlorate sample field filtered with 0.2 micron

groundwater filter.

Chain of Custody COC Analysis Group Analytic Method
Notes
LHAAP16-OCT2018-GW- None PERCHLORATE 6850
ALSHT-181015-01
Sampler:| 7. |, ) O@@ Lindsey Luetge
QC'ed By:.
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: Peristaltic
Pump
Casing ID (in.): 4 Purge Start Date/Time: 10/15/2018 / 09:40
Depth to Water - Initial (DTWi) (ft) Purge End Date/Time: 10/15/2018 / 10:30
Constructed Depth to Well Bottom (ft) B\ 30.42 FT BTOC PID Reading: N/A

L George 05/26/2020
Measured Depth of Well (ft): N/A

Screen Interval (ft): 47-00=27-060—19.92-29.92 FT BTOC

L George 05/21/2020

Pump Start Time: 10/15/2018 / 09:40




) Sample Collection Log 2ol 2
APTIM
Location ID: 16WW55 Sample No: 16WW55-181015
RD:;edi?qu ;ie'ggiﬁfg Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mimin) [ (L) ) |(msiem)| (c) (NTU) | (mv) [(mgn)
Stagil;i?;ion - - |3III:1\IItV((j)O%IV 2 +10% iglgs No criteria %r18.0§
riteria mg/L
10/15/2018|  09:40 100 500 2288 | 2.893 | 18.88 | 7.04 2.7 3317 | 7.32
10/15/2018|  09:45 150 1250 | 2295 | 6160 | 19.00 | 6.30 | 10.9 342.0 | 543
10/15/2018|  09:50 200 2250 | 2297 | 6.162 | 19.02 | 624 | 552 340.8 | 4.44
10/15/2018|  10:00 100 3250 | 2299 | 6.155 | 19.09 | 6.21 6.1 336.8 | 3.37
10/15/2018|  10:10 100 4250 | 23.00 | 6.147 | 1911 | 6.18 -8.5 319.2 | 270
10/15/2018|  10:20 200 6250 | 2300 | 6.136 | 1917 | 6.18 1.2 3207 | 2.28
10/15/2018|  10:25 200 8250 | 2300 | 6.136 | 1912 | 6.19 -8.6 3204 | 2.18
10/15/2018|  10:30 200 9250 | 2301 | 6130 | 19.10 | 6.19 -8.6 319.9 | 2.08




)x Sample Collection Log

APTIM

Project Name: Longhorn AAP
Project No: 501032

Location ID: 16EW02

1of 2

Sampler(s): Ken/‘[ ('C /'(OOfE/

FIELD CONDITIONS

SAMPLING INFORMATION
Sample No: 16EW02-1909/5

Sampling Method:

Appearance of Sample

DATETIME: G/(&

Sample Purpose: REG

Assog. QC Samples Decontamination Procedures
(N 1B S5 o3

/ “Sampteinterval——
L George 05/21/2020
Sample Matrix: GW

r Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850
ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): 6

Depth to Water - Initial (DTWi) (ft) Af 4- 58

Depth to Well Bottom (ft) 3% %52
21.75-26.75 FT BTOC

Discharge Tube Diameter:

Screen Interval (ft):

Purging Method/Equipment:

Purge Start Date/Time:

L George 05/21/2020

Approximate depth of pump inlet*(ft): 245 2,

Ferrous Iron (Required Y or N) N

mg/L

Purge End Date/Time: / /f

Discharge Tube Length: NA' PID Reading: ! V f(
X .
/ Immersible Layer: Y /N

Pump Start Time: /4-55

Seconcz DT)J ’21’/'5”0


Lisa.George
Line

Lisa.George
Line


)% Sample Collection Log 2 of 2

APTIM
Location ID: 16EW02 Sample No: 16EW02-1909_£
g:;zi‘;; ;L";gi‘r’]; s ;3:3'6 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purg_e _ Dr.avydow +0.1 o + 10%
Stabilizati - - n limit 0.3 +10% Thits No criteria or0.2
o on Criteria ft mg/L
A)9)425] 100 | 5 |24 579|22.431 645\ (.0 | /40 197
/430|160 | 1.0 12447 5,70|2-3414.201 O .0 [ /62 6.¢Y
/4351100 | /.5 12449 5,£5[21.20]G. 16| 0.0 | /69 1090
(4401 [00 | 2.0 1242 &.4A21.2016.1¢] 0.0 [ 170 |/.(5
/445|100 | 2.8 |4BI5. 20|21 181, )6l 0.0 /70 |[07
)950] 00| 3.0 |24.5|5.60120.)916.17\ 00|20 |[.08
/458|700 | 3.5 |24 715.59121.17|6 Jo| O. 0 7/ 1./
Logged by: Date:

QC'd by: Dater




) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 16EW06
Project No: 501032 Sampler(s): Kchm‘& /‘(mm

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16EW06-1909/ & DATE/TIME: ‘?//é’/ / / ~Sampletnterva@3f-23/6—
K5

L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
LEVoe -k,
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: (_Fz /Qf _
Casing ID (in.): 6 Purge Start Date/Time: Q//F//q ‘///,)7/0
Depth to Water - Initial (DTWi) (ft) Q 3, 0 3 Purge End Date/Time: q//i///q’//-?j)S
Depth to Well Bottom (ft) 58~ 56 .20 Discharge Tube Length: ll[é PID Reading: NA
o BT=55 49.72-54.72 FT BTOC Y
Screen Interval (ft): Discharge Tube Diameter: / Immersible Layer: Y /N

LG 21
Apprggrl;\%?e%seéth c/)f2p9112n10p inlet*(ft): 52.5 Pump Start Time: /._?/d

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

Second PTW 23.03



Lisa.George
Line

Lisa.George
Line


A Sample Collection Log i S
APTIM
Location ID: 16EW06 Sample No: 16EW06-1 909_/_?
g:;zi‘:‘; ;L";gi‘r’l; Furge gﬁtg'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) [(mg/L)
Purge Dr.av'vdow +0.1 o +10%
Stabilizati n limit 0.3 +10% Units No criteria or0.2
: ~|on Criteria ft mg/L
98/ 1316 [ (00 | 5 [23.0Y 9eA[23.99|6a3] A (| 49 /.09
(K[ )0 | 1.0 |23.100 9.90]22.35|L .30 7.4 49 15.04
1320] 400 | /<5 193./49.€5]22, /| 623 §. | | 53 1659
/325] 100 | 2.0 [22/49.22|122.63¢.[4] 7.9 | 36 0.54
/330 (00| 2.5123.1(19.80]|22.01|¢.14] 7.9 | 5¢ 1053
(335| (00| 3.0 F?s./? 2.7922.0 . (3] 7.8 | 58 |4.53
Logged by: Date:
QC'd by: Date:




)‘% Sample Collection Log Tof 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW1/2

7

Project No: 501032 Sampler(s): <~
FIELD CONDITIONS o
SAMPLING INFORMATION
Sample No: 16WW12-1909M DATE{TIME: Q// (c\ / —Sample-ntervab————
2 2EA L George 05/21/2020
Sampling Method: (/ Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decgntamination Procedures
ltrr )/ - 538 104
Chain of Custody COoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 ml. HDPE Cool 4C
6850

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: (,_,1 ‘2 l

Casing ID (in): 4 Purge Start DaterTime: 4/ W/ A2 T

Depth to Water - Initial (DTWi) (ft) ’[ . 5 5 Purge End Date/Time: C\/Vb {V\ @ {

Depth to Well Bottom (ft)/g Not recorded Discharge Tube Length: PID Reading:

Screen Interval (ft). 16.64-26.64 FT BTOC Discharge Tube Diameter: immersible Layer: Y /N
L George 05/21/2020

Approximate depth of pump inlet*(ft): 18 Pump Start Time: al 1

Ferrous lron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


20f 2

)% Sample Collection Log
APTIM
Location ID: 16WW12  Sample No: 16WW12-1909_[$
Poaciion Rending | Roos Puree | D™W | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabilizati - - nlimit0.3 | #10% units | No criteria or0.2
on Criteria ft i mg/L
Uil lgla | 250 (740 |S8y [zot |24 oo [60.] [o=
aid | | N0l 1S9R POSOIS 72 |23 | (603 o2z
%4 || [fel 1239820495, 729] |22 6.5 5
g9 | | (LA 723 a 5525 llels B4s
[ 1a44 165 15 1342057 5> A [ 27 1075 . 3
h 119y TS 7| o3 [S79] (63 |z o35
| l4asg || o0 [5734z0 [57a]165 [ 2 ko8
Logged by: //:/ ; iy Date: 4/ /ﬁ/@
QC'd by: Date:




) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW13
Project No: 501032 sampler(s): [lennie [Meore

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW13-1909/ DA{EITIME: gz/ez'zg / Sampletntemvalld) - 50

L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Sample Decontamination Procedures
16 LARR- 7B T 6
Chain of Custody cOoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: & Bp

Casing ID (in.): 4 Purge Start Date/Time: 4/ /5 // r/ (21754

Depth to Water - Initial (DTWi) (ft) QQ % Purge End DaterTime: 9// f/ 7 7/ 0910

Depth to Well Bottom (f) 2., Discharge Tube Length: ///  PID Reading: NZ;
Screen Interval (ft): [ =2GE+ 16732873 FLBYOG eter 2271 immersible Layer: Y /N
I/&p(gg%ggaeteodSe/p%rll @83& inlet*(ft): 19 Pump Start Time:__ O§ 45

Ferrous Iron (Required Y or N) ‘ Q mg/L

SGeond DTW 9216+



Lisa.George
Line

Lisa.George
Line


) Sample Collection Log 2ot 2
APTIM
Location ID: 16 WW13 Sample No: 16WW13-1909 | §
12:;31?1; ;L’:gi‘r’]; PI}{’;?: gg:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur_g_e . Dr.av.vdow +0.1 o +10%
Stabilizati nlimit0.3 | +10% its No criteria or0.2
) on Criteria ft mg/L
aAllig| 0845 | (00 | .5 19.27] |49 20 30| 5594 2. |1 /99 (039
0%50 | joo | 1.6 4.2 1. 6&| 20| 5.5 /.4 /94 10.32
0055 | /00 | (.5 |4.33] /602054552 [,3 |/9/ 1G./19
D800 Jop | 2.0 [4.34 /.57 1268553 /.3 | 190 0./7
0495| (00 | 2.5 4.3(455 2054|558 /. 2| /90 10./7
| ke 04101 /0 | 3.6 | 93|/, 5420656]5.52] /.3 | (90 |0.le
Logged by: Date:
Date:

QC'd by:




10f 2

)% Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16WW14
Project No: 501032 Sampler(s): é 7:][ ’C &Zﬁff ( 50(/0 &«
FIELD CONDITIONS ot s, /
7
SAMPLING INFORMATION
Sample No: 16WW14-1909 |4, DATE/TIME: Cf (C; / Sample-lnterval————
—"3—(‘4;17 L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assog. QC Sample Decontamination Procedures
@i ¢ i 7*'%&!9 “TBl-Feale
Chain of Custody CcOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION ’

Measuring Point : Top of Casing Purging Method/Equipment:
Casing ID (in.): 4 Purge Start Date/Time:
/
Depth to Water - [nitial (DTWI) (ft) Zg ‘QD Purge End Date/Time: e ‘. ,9 C‘( 5‘
Depth to Well Bottom (ft) /@/NO‘[ recorded  Discharge Tube Length: PID Reading: [?D
Screen Interval (ft): 20.63-30.63 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020 ~
Approximgate depth of pump inlet*(ft): 22 Pump Start Time: ! %&)

Ferrous Iron (Required Y or@ mg/L



Lisa.George
Line

Lisa.George
Line


)% Sample Collection Log 2ot 2
APTIM
Location ID: 16WW14  Sample No: 16WW14-1909 |
Pt | Roneiot | Fade | pora, | D™W | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) () |(mSlem)| (C) (NTU) (mv) |(mg/L)
01 | oo z%’v
A 245 | 02D L. 2 [ 7257 - LT Cl e 1.
juL 2 A ARAY EIA A IS
132+ Gl [28A (2059 (o |4 Y| (O a3
133%2 2513500 225 6lA | (UL A Te Oh
331 | 1514|727 2269 6 12| (A 2 | et |0$A
i A 25156633 | C4R 67 <Y | 20 P RS
pa

Logged by: 1@%@%—

QC'd by:

Date:

Date: q./ IC / L9




1of 2

} Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID:%
Project No: 501032 Sampler(s): o 2N
FIELD CONDITIONS <
SAMPLING INFORMATION
Sample No: 16WW16-1909 Lé DATE[JIME: é\”‘ /667 / —Sample Intervalh————
_ L George 05/21/2020 *
Sampling Method: //F Sample Purpose: REG Sample Matrix: GW

Appearance onZ'r:np/Ie Assoc. QC Samples Decontamination Procedures
(L HAPP=TAI- 016

Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION
LFY

Measuring Point : Top of Casing Purging Method/Equipment:
Casing ID (in.): 4 purge start DaterTime: LA & 1259

Depth to Water - Initial (DTWi) (ft) ’L(‘ 3 E Purge End Date/Time: i I lél E! éz L(‘I 6%

PID Reading: & 4>

Depth to Well Bottom (ft) .29 N ot recorded Discharge Tube Length:

Screen Interval (ﬁ)'21'62'31'62 FT BTOC Discharge Tube Diameter: Immersible Layer: Y/N
kpggggétee%gé%l /f2 Qj%n% inlet*(ft). 24 Pump Start Time: ! 476-%

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


2,

Sample Collection Log

20f 2

APTIM
Location ID: 16WW16  Sample No: 16WW16-1909 16
g:;zi‘r"g ;Z‘;gi‘r’l; Purge ;ﬁr;(e DTW | Cond. | Temp. | pH |Turbidity] ORP | DO
{(ml/min) i (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur'g.e ' Dr_avydow , +0.1 o + 10%
oSr:aCb;!ﬁ:r‘it; W\;{/ nl|m|:0.3 L¢J/OA Units No criteria Or;lglf
Ao 1903 2%0] 21.50 [z (KA A | Tl 2 6. ZZ || |5 | LOE o
3]\ [zlsoz[pq[Derz|2len [6. (i [ o- O 6o frex
(914 21.90 Z(VA|Y.4o5|e (8B | 632|152 1K 2 O. 2B
(427 ZLolLAd|dstHzl$F ot 220|629~ 3T
| 42% A0 AR AR A A NS A2 %>
177 y (SOU ol [daus |21 6 |6 (L] 10T sZn |8
4 el Date: ‘//?,L//é//ﬁ

Logged by:/

Qc'd by:

Date:




H 1of 2
)% Sample Collection Log °
APTIM
Project Name: Longhorn AAP Location ID: 16WW7
Project No: 501032 / Sampler(s): 4 6;/\/\
FIELD CONDITIONS C“,,,wﬂ/
I
SAMPLING INFORMATION
Sample No: 16WW22-1909 \/’\' DATE/TIME: 4 Z ’ /FI / -Sampleinterval———
— - L George 05/21/2020
Sampling Method: L r Sample Purpose: REG Sample Matrix: GW
Appearance of Sample ’ Assoc. QC Samples Decontamination Procedures
Cltr L i 1/ 7 Al G Ve
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL. HDPE Cool 4C
6850

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 C‘

Casing ID (in.): 4 Purge Start Date/Time: q' ‘,/)" /L‘i q??—
Depth to Water - Initial (DTWi) (ft) Z Z )~ Z "2 Purge End Date/Time: 4 g[}/(ﬁ 4 b{@

Depth to Well Bottom (ft) ﬁ Not recorded  Discharge Tube Length: PID Reading: @ ‘ (
Screen Interval (ft): 23.94-33.94 FT BTOC Discharge Tube Diameter: _____ Immersible Layer: Y /N
A&)S()ex?nl;gt% %gét%lo/fzp%%n% inlet*(ft): 26 Pump Start Time: @gq"

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


)% Sample Collection Log 2ol 2
APTIM
Location ID: 16WW22 Sample No: 16WW22-1909_ﬁ
Igg;?ii‘r)\fg ;Lmazi‘:‘; Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
{mi/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) |(mg/L)
Pur.g'e' D(avydow +0.1 o +10%
Stabilizati nlimit0.3| +10% Units No criteria or0.2
on Criteria ft mg/L
/(901 1257 e |ofq|C | AN 95 | Fh
9L Z7.931 3 1204916 45| 47 [ [HSA O3
(ﬂéi 215 ;é“cclﬁ ZO,S";O 6?@} iﬁ] ~ZZC;(;5 o
L 12342 72692 | 2O 77 1| &P loZ]
EGDA Hore 1R 1 A Iy
[ 93] 277 | 7668|120D O | D]-([1. F/d2Y
V6 23976 7112089 6051 224 F (27 |0Z3

Logged by: 4' / ;&L’\

QC'd by:

Date: 4_/{1‘ /‘?ﬁ:

Date:




) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP Location ID: 16WW23
Project No: 501032 Sampler(s): ,/'(BM ie /More

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW23-1909 ) 7 DATE/MIME: _4// 7/ ’Zf / Sample-fnfervar%—%é‘ig“%'

L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample ¢ L,QC 'S e Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment:

Casing ID (in.): 4 Purge Start Date/Time: 4//7 /9 /4/,?-20

Depth to Water - Initial (DTWi) (ft) m Purge End Date/Time: 9/// /?/ (50

Depth to Well Bottom (ft) g ? 7.2 O-C;L Discharge Tube Length: PID Reading:

Screen Interval (ft): ;”—Z——é’—@ﬂ 2 37D%SI;I1Tar]§gTOut§é Diameter: _{/ 5& » Immersible Layer: Y /N
%pgggﬁg?eod%éztr}éfzggn?p inlet*(ft): 3 FAQ 22+ Pump Start Time:

Ferrous Iron (Required Y or N) !\_) mg/L

§CConci( DTU . 3 5#


Lisa.George
Line

Lisa.George
Line

Lisa.George
Line


A

Sample Collection Log

2of 2

APTIM
Location ID: 16WW23  Sample No: 16WW23-1909_L7
Ig:;zi‘:g ;L";ﬁiﬁ; Pé‘;f: ;3:3'8 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!lzaﬁl n limit 0.3 +10% Ufite No criteria or0.2
~|on Criteria ft mg/L
zl2@20 110 | & [8.4(12.19|25.9595H|oL.d] 2/ losb
325 (00 |40 14.4312, 40|22 /6|6.07| 328 | /%4 0.1
/3230 lwop | 1.5 18.4d5|2.93| 0084 c0d9|229] 8§ |pn.ll
/235 1100 2.0 |4.4712:92121.50|4.01|32.49| & |4./4
134p | 100 |2.5 18.4912.42 2. f|¢.07|33./ | 7 10/
(345 (100 3.0 8.8)|2.43 20 4¥|.07152.9| & lo./4
[350 | 100 | 3. 5 |8.54|2.43\2.45 |t07| 228 | & 044
Logged by: Date:
Date:

QC'd by:




) Sample Collection Log for 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW24

' / N
Project No: 501032 Sampler(s): g ,ﬁQZ/’M e Mcﬁ/@

FIELD CONDITIONS

SAMPLING INFORMATION

ample No: - ~Sample-tntervak/iyl]——
Sample No: 16WW24-1909/ 7 DATEITIME ﬁ[_ZZLZ

L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc QC Sam iles econtamination Procedures
Y LHAAP-TPZ. ~(acaf A
Chain of Custody CcoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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 [F, (BP
Casing ID (in.): 4 Purge Start Date/Time: 4”7/17/4.}0
Depth to Water - Initial ©TWi) (i) /(3.2 % Purge End Date/Time: 9// 7// q//(/ﬁ

Depth to Well Bottom (ft) # /426 .(;r Discharge Tube Length: /Vé PID Reading: Z Y £
' - i »
Screen Interval (ft): —fdrﬁ_é" 14.29 lgfézc%lali; ]'IﬁlrJIt;eOlgi:ameter: / 4/ Immersible Layer: Y /N
pgéoegr% r/)%l/fzp%%n% inlet*(ft): ¢3%6 16'561' Pump Start Time: /430

Ferrous Iron (Required Y or N) f/ u mg/L



Lisa.George
Line

Lisa.George
Line


A Sample Collection Log 24 2
APTIM
Location ID: 16WW24 Sample No: 16WW24-1909_LZ
g:;zi‘r"; lié',-}ﬁi?,; Purge ;3:3'8 DTW | Cond. | Temp. | pH |Turbidity] ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur.ge ) Dr_avydow +0.1 o +10%
Stabll.lza‘tl n limit 0.3 +10% nilts No criteria or0.2
on Criteria ft mg/L
GlrrlAl%30 | 100 | .5 110.359232|2/.8013493| 76 | 338 |0.¢)
(4351100 | 1.0 |(p.342.38|20.LC|352 | 7zd | 749 ).
1440| sp0 | /.5 1/0.39]2.29121.643|3.%0| 6.5 |354 .49
(4451100 | Q.0 0.4 2.2612..£0]3,77|£.3 |355 (044
(450100 12,5 /0951 2.23|2).57|3.74 | .3 |357 .93
/4551 100 | 3.0 10.46|2.22|2/57\3.26 (.2 1357 0A4
Logged by: Date:

QC'd by:

Date:




)% Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location WZS
Project No: 501032 Sampler(s): é«/o\_
FIELD CONDITIONS ZW
SAMPLING INFORMATION
Sample No: 16WW25-1909 (4 DATE/TIME: ﬁ e [12y —Samplentervak———
. 430 L George 05/21/2020
Sampling Method: F Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples econtamination Procedures
[een/ 2657~ (G2, |4 - 45)

(LLATNP~ ~[~eoe 19

Chain of Custody CcOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION

Purging Method/Equipment: L/()t/%

Measuring Point : Top of Casing

Casing ID (in.): 4 Purge Start Date/T ime:q’/v/fl/ % ggé

Depth to Water - Initial (DTWi) (ft) / % fia! Purge End Date/Time: 4 /ler / A 95T

Depth to Well Bottom (ft) AS_O/Not recorded  Discharge Tube Length: PID Reading: € _~ 11—
42.25-52.25 FT BTOC i ) i

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N

L George 05/21/2020 7§—é

Approximate depth of pump inlet*(ft): 44 Pump Start Time:

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


)%% Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location ID: 16WW25
Project No: 501032 Sampler(s): 4,%%
FIELD CONDITIONS g 4
SAMPLING INFORMATION
Sample No: 16WW25-190§£1'_-F, DATE/TIME: Qz Z 2 ‘ (, S / Sample-Interval———
oo LA L George 05/21/2020
Sampling Method: Lf Sample Purpose: FD Sample Matrix: GW
Appearance of Sample Assoc, ample Decontamination Procedures
ppt B o

(b T5 - [& 2Qv

Chain of Custody CcOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: g l :’

Casing ID (in.): 4 Purge Start Date/Time:Q‘//q / La‘ ? fé
Depth to Water - Initial (DTWi) (ft) ( ! ;g }C‘ Purge End Date/Time: &l//&( /Lﬁ 4.72')7/'

‘ yvd
Depth to Well Bottom (ft) ﬁﬁ Not recorded  Discharge Tube Length: PID Reading: L

Screen Interval (ft):42'25'52'25 FT BTOC Discharge Tube Diameter: Immersible Layer: Y/N
IAGeo.r e 05/21/2020 %ﬁé

pproxintate depth of pump inlet*(ft): 44 Pump Start Time:

Ferrous lIron (Required Y or Nj _ mg/L



Lisa.George
Line

Lisa.George
Line


A

Sample Cellection Leg

20of 2

APTIM
L.ocation ID: 16WW25 Sample No: 16WW25-1909 |/
g:;zi‘r"; ;Z‘;giz; gg:;'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) |(mg/L)
Purge Drawdow 0.1 o +10%
Stabu!rza}t n limit 0.3 +10% Units No criteria or0.2
on Criteria ft mg/L
afle, |geo |22 LA 1.8% LY 545 [ee U [Ho.o [22¢
G068 (§. 730|201 5,30 ]1609 [(2d o4y
7/0 (/4| F O |59 [194.7 |5 [o2%F
{5 %7 12470201 [Ter|lel U5 03]
/ m’) 19171955 [LAAl g9 | |4 7]-1Y.L 0.1
/ 8.7 raes|aa® Bued |l (| 673 .2t
l/ %’éz/ |4 F[F A HT00V |5 65 (99T~ 3. L |6 72

Logged by:

AV/\V/ Q\'l/\ —

QC'd by:

Date:

Date: q’/éb!{‘%




)% Sample Collection Log Tof 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW.
Project No: 501032 Sampler(s): %

FIELD CONDITIONS S

SAMPLING INFORMATION

Sample No: 16WW26-1909|'9’ AT%TIME él “ Z ﬂf& Sample-interval: -

L George 05/21/2020

Sampling Method: L F Sample Purpose: REG N Sample Matrix: GW
Appearance of Safnple Assoc Qﬁ /% les Decontamination Procedures
=, Lé nl —MM
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: L%

Casing ID (in.): 4 Purge Start Date/Time: q//?’/h /6 ICX
Depth to Water - Initial (DTWi) (ft) ‘é z £ Purge End Date/Time: LI / ?’ /(f\ \ L’ gg
Depth to Well Bottom (ft) %Not recorded Discharge Tube Length: PID Reading: ( 2 "

Screen Interval (ft): 15.97-20.97 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020 (S
Approximate depth of pump inlet*(ft): 15 Pump Start Time: ~ (q

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


Logged by:

QC'd by:

Date: 6[/ /7:/ /417

)% Sample Collection Log 2of 2
APTIM
Location ID: 16WW26  Sample No: 16WW26-1909f
g:;zi‘r"; ;Zgziz; Furge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
{ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pun:g.e . D(av.vdow +0.1 o +10%
Stabl!lza.tl n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
iy 1523 | 20 | — |\ F14|2lq2 |21 5.2y |[403 (250 043
152 [D,5C (3. (722140 9.23 | €. 2|29 # |esd
(5 37 Bz) plsqiziae 520 | 2.0 234 |o.0o
(574 %44 5 (40 |2L53]5(5 |- 8P (243 |o=s
[ 99z {9515 0 MEla [5-2° (44| . = [D1%
| 5téh [60V [3 otol1( 45| 52| 1023 3.7 oy
(5% 8% Boto |2z05 |52 [ 1oL -l e bHY
.V
72 =

Date:




) Sample Collection Log Tof 2

APTIM
Project Name: Longhorn AAP Location ID: 16 WW27
Project No: 501032 Sampler(s): y re
FIELD CONDITIONS Clear/Sunny
Vi

SAMPLING INFORMATION

Sample No: 16WW27-1909/ 7 DATE/TIME: 13129 / 2 / Sample Inierval:g_a‘-_i;j'5
1025

L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decentamination Procedures
1oL H 2pp Tl dagiif
Chain of Custody CcOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Z E[bp

Casing ID (in.): 4 Purge Start Date/Time: @0‘7/7//400

Depth to Water - Initial (DTWi) (ft) g-ﬂ’z— L@F Purge End Date/Time: /?[24{ z / [@2 5

Depth to Well Bottom (ft) 8 39 . 3 {(—F Discharge Tube Length: PID Reading:

— -29.1-39.1 FT BTOC )
Screen Interval (ft): Discharge Tube Diameter: _“ Immersible Layer: Y /N
pgtjexqg}g%%gé%lc{fzp%%% inlet*(ft): @® 34 {:* Pump Start Time: '

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

Second DTW ?21-@*


Lisa.George
Line

Lisa.George
Line


)k Sample Collection Log 2ot 2
APTIM
Location ID: 16WW27 Sample No: 16WW27-1909 / 7
RD:;zi‘:]; I:T{L";gi‘;; gy gﬁ:;’e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) (f) | (mSlem)| (°C) (NTU) (mV) | (mglL)
Purge Drawdow +0.1 +10%
0('09 /7 OSr'l[ag;:;zesert; nlim]i: 03| +10% Em:ts No criteria Or:]glﬁ
\ lrooc 100 | .5 1927|8572t 589400 | =)l |9.45
(605 1 (60 | 1o |8.29]2.4R2p.5315.92 /g 7 | -23 10.06
(510 1100 | 1.5 [8.313.(220.83549€| 93-0-26¢ 5.0
(675 ] 100 2.0 |€.33|%.63|26.53.5,9€| 92.3| =27 10.05
(020] |0012.5 |8206|3.03|20.53 54| 92.1|-26 044
£025] jop 13.0 18.38]3.63|20.53|5.99] 41.7|- 26 [0.04
Logged by: Date: /90 9/7

QC'd by:

Date:




)@ Sample Collection Log tof 2
APTIM
Project Name: Longhorn AAP Location ID: 1T6WW29
Project No: 501032 Sampler(s): 7'/6)/71/\-—-/
FIELD CONDITIONS e

SAMPLING INFORMATION /

Sample No: 16WW29-1909 l_(é DATE/TIME: l( : &’ / -Sampleintervat————
e 1 L George 05/21/2020

Sampling Method: l_ fﬁ Sample Purpose: REG Sample Matrix: GW

Appearance of Sample ssoc. QC Samples Decoptamination Procedures
b VAN L iy sl oa e

Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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: (/ ?

lkb’é Purge Start Date/Time: %0)/{%/{9 @ (Z%

Casing ID (in.). 4

Depth to Water - Initial (DTWi) (ft) : Ai’: O/ Purge End Date/Time: l4_/ [ﬂ (2-0&'\

Depth to Well Bottom (ft) }é Not recorded Discharge Tube Length: PID Reading: ( 2 ro
Screen Interval (ﬁ)’40'08_45'08 FT BTOC Discharge Tube Diameter: Immersible Layer: Y/N
kpgggngfe%%{)%hlc/ﬁz &%Op inlet*(ft): 39.5 Pump Start Time: [ l"%

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


}% Sample Collection Log 2ot 2
APTIM
Location ID: 16WW29 Sample No: 16WW29-1909_1ZQ7
RD:;;?‘; ;Lmagi‘r"; Furde ggﬁg'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/imin) (L) (f) | (mSlfem)| (°C) (NTU) (mV)
PU(ge ) Dr.avydow +0.1 o
()S;aéa;:é?it; n hmfl: 0.3 +10% Units No criteria
cl 591133 | 26D [FoAlass [Z(0F 635 |7 F |53
g (7.0t 1LWHp 204 |6 79|20 | 792
&> (7lo .32 2069]|6.24|5.5 1405
151 RIS 13|20 526 2205 £ "85 %
! 2B 430l705%[S29 |53 |" X4 P
(10T | | (Ll az|z2R”kasso F8T pie
Lo+ |\ ROl4z2[20c0l5% (ST 134 [29]
1 \
d
Logged by: ’4/ 7)/,, ~L Date: C)/ Z CC/ /C/'I

QC'd by:

Al = v

Date:




)@ﬁ Sample Collection Log 10f 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW30

Project No: 501032 Sampler(s): =7 Zé
FIELD CONDITIONS W Z éu.//

SAMPLING INFORMATION /
Sample No: 16WW30-1909 (% ﬁ TIME Q /[ [ﬁ/ l ~Sampleintervahb—————
L George 05/21/2020
Sampling Method: L F Sample Purpose: REG

Sample Matrix: GW

Appearange of Sample $$0C. QC&%S Decontamination Procedures
oo Dl LI EAAETES- 4155

/

Chain of Custody CcOoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pH2
WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Lf W
Casing ID (in.): 4 Purge Start Date/Time: 4//€/[47 /ﬂ%
Depth to Water - Initial (DTWi) (ft) {ﬁ ?i ) Purge End Date/Time: 9//’&//4

.
Depth to Well Bottom (ft) .31 Not recorded  Discharge Tube Length: PID Reading: O /K
28.14-33.14 FT BTOC

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y/N
L George 05/21/2020
prox:mgte depth of pump inlet*(ft): 27.5 Pump Start Time: /@ %

Ferrous Iron (Required Y or N} mg/L



Lisa.George
Line

Lisa.George
Line


}% Sample Collection Log 2of 2
APTIM
Location ID: 16WW30  Sample No: 16WW30-1909
g:;zi?]; ;gzig; Purge FT»L’:ZL DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) () | (mSiem)| (C) (NTU) | (mVv) |(maiL)
Pur.ge. Drgv_vdow +0.1 o +10%
Stabr!nza}: - - n limit 0.3 +10% Units No criteria or0.2
on Criteria ft mg/L
affdlla |10 1750 AN AS1VA RS AINA
[ |pYe (636 || 132 | 2en zlble |52 6 |-H65 1A %o
[ oS (69931706 [ |36 | et ER
[ llbso [ 1] %06 |20 6. (3 |]s > LYIHOR
[ ol [T&). 8% |0\ |64 |22 |-94{ol7
l (o6 (23] 1271 |20 (56 [H475 |- SOY O
[ [ 37 ]. 264 |20\ [pi4 (2L |~5ydip2l
Logged by: 4,/ / z a“ Date: Q’//_ﬁ/ [4)

QC'd by: Date:




) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW35
Project No: 501032 Sampler(s) I(em\z QHOOTC/

FIELD CONDITIONS

SAMPLING INFORMATION

Sample No: 16WW35-1909 [4 DATE/TIME: 412 £//9 —Sanlé‘mmnW—?ﬂ—

1055 L George 05/21/2020
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Zs/o Samp Decontamination Procedures
- T sdaen 4
Chain of Custody cOoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: LF[ EE

Casing ID (in.): 4 Purge Start Date/Time: 9//9//4 //030
Depth to Water - Initial (DTWi) (ft) Z 7‘5 & l Purge End Date/Time: 4//3//¢//455
Depth to Well Bottom (ft) 4# UC,S/‘FF Discharge Tube Length: MA PID Reading: l/y/}

36.58-46.58 FT BTOC 1)
Screen Interval (ft): M—- Discharge Tube Diameter: Immersible Layer: Y /N
p;C);rng o%p%‘ul/gp())uerQp inlet*(ft): 38-6 Lf/. 5{4_ Pump Start Time: /d ?0

Ferrous Iron (Required Y or N) [ \Z mg/L
Secard DTW /7.5 /{4



Lisa.George
Line

Lisa.George
Line


) Sample Collection Log 20f 2

APTIM
Location ID: 16 WW35 Sample No: 16WW35-1 909_}_8

g:;zi‘r’]; [nggiﬁfg 4y gﬁ.t-gL DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Putge Drawdow .y . +10%
Stabilizati - - nlimit0.3| +10% Units No criteria or0.2
o, |on Criteria ft mg/L
qleg/ia 1036 /60 | S (/2.6 13-4 | 2256 (,.37/ /2.0 (L (0.8
[ 11635]/60 | 1.0 |17.641/3.9 2106 (56 /3. 9] 152 |0.3¢
Jo40 1 106 | 1.8 7.44] (4.0]20.67] 6.6 4. 3| /94 1.3
1045] 00 | 2.6 (7.68|(4.0120.C4\L 63 [Y.] |14 10.27
Wxol 16p 1 2.5 1Z ] /4. )| 2062 £.63] (- L] 143 A7
L Tjo55] 100 2.0 |7. 72| 1d A 705960 /<l0 | 143 (6.2

Logged by: Date:

QC'd by: Dot




)\ Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location IDWB
Project No: 501032 Sampler(s): 6)74/\._—\
FIELD CONDITIONS 4M
SAMPLING INFORMATION /
Sample No: 16WW36-1909 | b DATE/TIME: fl [ {l A / (ﬁ/ Sampleintervall -
/(; &7‘ L George 05/21/2020
Sampling Method: L Sample Purpose: REG Sample Matrix: GW
Appearance of/S mple Assoc. QC Samples Decontamination Procedures
22 o (7 Fada? —TBL- K0
/
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION Lf/jfo

Measuring Point : Top of Casing Purging Method/Equipment:

Casing ID (in.): 4 Purge Start Date/Time: f! !/éz i S ‘ ;( 91

Depth to Water - Initial (DTWi) (f) ' %(2) ‘ Purge End Date/Time: ﬁ (Lo /[0-! (S ‘—{O

Depth to Well Bottom (ft) 22 Not recorded Discharge Tube Length: PID Reading: _@-D_
Screen Interval (ft): 19.49-24.49 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020 ] [

Approximate deéth o/f pump inlet*(ft): 19 Pump Start Time: J 6—@ |

Ferrous Iron (Required Y or N) mg/L


Lisa.George
Line

Lisa.George
Line


}@ Sample Collection Log 2ol 2
APTIM
Location ID: 16WW36  Sample No: 16WW36-1909) (>
3223&2, ;L"‘agiﬁ; Purge gg:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mimin)| (L) (f) | (mSlem)| (C) (NTU) (mv) | (mglL)
Pur_ge . D(avydow +0.1 o + 10%
Stab:!:za}u n limit 0.3 +10% Units No criteria or0.2
on Criteria ft mg/L
Alle)in 1506 280 (701149711 22|52 lZﬁ 12]a | LT
Slb |2 9A8L | 2222597 | 222 ||17.£4 B3)
577 [Fepgasq|zecl Sz 1L [IieSloz
15 I'?- | I€.5%9 |Z20%5 15 A% |5 [lecs ©
[ 11U 562 155|599 20O 990 £ ==
\53¢ FDOE. sz lzlsc|Ssp || (8729192
/-\ .
Logged by: 7/ / (‘JAVW/\_ Date: éz‘ /’é/ /4
Date:

QC'd by:




H 2
)% Sample Collection Log tof
APTIM
Project Name: Longhorn AAP Location ID: 16WWZ
Project No: 501032 Sampler(s): lucty
FIELD CONDITIONS s
SAMPLING INFORMATION /
Sample No: 16WW39-1909 ‘ ’ DATE/TIME ” | l ‘ EP —Sampieintervalr___ -
S L George 05/21/2020
Sampling Method: L F Sample Purpose: REG Sample Matrix: GW

Appearance ofw Asso &? es Decontamination Procedures
' DRSS ~ 404 15

Chain of Custody CcCOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION Ei?’
Measuring Point : Top of Casing Purging Method/Equipment: L
Casing ID (in.): 2 Purge Start Date/Time: 2! < ; ! l i l (O§
Depth to Water - Initial (DTWi) (ft) AQ_ Purge End Date/Time: fu { ?:#(l ‘ l‘(ﬁ

Depth to Well Bottom (ft) _26:5 Not recorded Discharge Tubelength: _____ PID Reading:
18-28 FT BTOC
Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020
Approxim %te depth of pump inlet*(ft): -99 Pump Start Time: I ( OS‘

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


}% Sample Collection Log 2of 2
APTIM
Location ID: 16WW39 Sample No: 16WW39-1909_I}

g:;gi‘:]g ;i:;giﬁ; Furge gﬁtg'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) () |(mSlcm)| (°C) (NTU) (mV) |(mglL)
Pur‘gAe ) Dltav'vdow +0.1 o +10%
Stab:!tza'tl n limit 0.3 +10% Units No criteria or0.2
on Criteria ft mg/L
A(|Hll (o |20 1ou? 5903 2(.2£[5.a9 [%.0 [1z0y |0#A
[ 2.50|5.265| 2. 231517 [ L 234 (155 Fp 35
14 7,55 157494 | 21 & | 17535] 1053 o 74
2" 205564 |FOWT |5A%| lodO| (090 Pz 3
4 0. bdl517 A 209A 545 A4.2]3%A |0- %
[ 132 2067508 [$9[40¢ [ 254 (o2
{29 2.b595 607 toss | Szl iesy | 23S oty
Uys| ) 106 [Sen [co® [Saz| 05| 20 023

QC'd by:

¥
N~
Logged by: /Q 6)01/ TAn

Date: _ &4 ZQU (&

Date:




)x Sample Collection Log 1of 2

APTIM

Project Name: Longhorn AAP Location ID: 16WW40

Project No: 501032 Sampler(s): 4,/6'0"“——“
FIELD CONDITIONS %M',,

v

SAMPLING INFORMATION

Sample No: 16WW40-1909\ 5 DATE/TIME: ” ‘ 'l[ ‘ Z / Sampleinterval———
dien

= , L George 05/21/2020
Sampling Method: L- Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Ass C Samples. Decontamination Procedures
amele PRI - B .
5
Chain of Custody COoC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850 :

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: M

Casing ID (in.): 2 Purge Start Date/Time: ﬁ//? ,/b., |3 3 L‘

Depth to Water - Initial (DTW) (ft) | 4 %S Purge End Date/Time: G/ [ 2H A

Depth to Well Bottom (ft) 18-5Not recorded Discharge Tube Length: PID Reading: é (O_
Screen Interval (ft): 10.8-20.8 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N
A%;g&?rg t%?jgp{tzhlc{fzp%%% inlet*(ft): -99 Pump Start Time: /‘1 1(4

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


)% Sample Collection Log zof 2
APTIM
Location ID: 16WW40 Sample No: 16WW40-1909_}_:¥.
g:;zi‘:‘g ;L'ggi‘r"; Parge gg:g'e DTW | Cond. | Temp. | pH |Turbidity] ORP | DO
(mimin)| (L) () | (mSicm)| (°C) (NTU) (mV) | (mglL)
Purge Drawdow +0.1 +10%
Stabi!iza.ti - - n limit 0.3 +10% _Jnits No criteria or0.2
on Criteria ft mg/L
Uig |l | 29250 [(44 el |zq.q¢ (e |36 622 | (53
AN R 195 looaa |z4.32|See|4S 57 |6L6 |19
| 347 (159 el [Z127|56577A8 | 574 (.5
1344 (64 leze( 294 5%l [#4% | 325 .27
(Y54 U BD ¢ vo0l2q.(F|a#|21.a (2.3 e o>
I U7 139224 22| THN226 | (24 2.8
44 79k 2H1e4.27| 2Bts.e |7 2o
Logged by: /Z_/ ((/)\M\ Date: Q/(? /lc‘.,

QC'd by: Date:




)@: Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location ID: 16WW4
Project No: 501032 Sampler(sy. —————
FIELD CONDITIONS Sy

SAMPLING INFORMATION /

Sample No: 16WW41-1909 '7/ DATE/TIME: C_i l: 2 lzlq / Sample Interval, —————
f@—7§ L George 05/21/2020

Sampling Method: L.(& Sample Purpose: REG Sample Matrix: GW
Appearance of Sa% Asszc.:. QC Samples  Decontamination Procedures
L iYL (aest
Chain of Custody CcCOC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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’F/))O

Casing ID (in.): 4 Purge Start Date/Time: Eik; ; gzéi éz gcl
Depth to Water - Initial (DTWi) (ft)Z 54 Q } Purge End Date/Time: “t 1( kl l( ) ;5

Depth to Well Bottom (ft) _5+ Not recorded Discharge Tube Length: PID Reading: 010

42.6-52.6 FT BTOC

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020 . 4 :;a\
Approximate depth of pump inlet*(ft): 45 Pump Start Time:

Ferrous {ron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


°f

)&A Sample Collection Log 2of 2
APTIM
Location ID: 16WW41 Sample No: 16WW41-1909_\3’
g:;zi‘;; ggzi‘:‘; Purge gﬁ:g'e DTW | Cond. | Temp. | pH [Turbidity| ORP | DO
(ml/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) {(mg/L)
PU(g_e _ Dr.avydow +0.1 o + 10%
Stabilizati - - nlimit0.37 +10% Units No criteria or0.2
on Criteria ft mg/L
FAall0ed] 2e0 268h .04 | 24| 692 |55 | HIE |0
o]y P4 ZHY(2 | 225|418 |74, alOP 37
olq 22&9|ld. !q 2139|017 (2557195 20 H
[ lipZd 24404 4.2 25 (016 (4 |25%2] (.2 030
524 Z%O} |Ll20| 29986, LU 2523 | (H4Sl0.Th
b3 | B ||4.22[255]|& [ D63 |(85.5|Q27

- /
Logged byzw Date: q“/ !?7//9)

Date:

QC'd by:




)% Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW42
Project No: 501032 Sampler(s): Zg Z‘ g,q
FIELD CONDITIONS ey

SAMPLING INFORMATION

Sample No: 16WW42-1909 DATE/T z'[ zlé[ (é} / —Sample-Interval———

_ L@% *} L George 05/21/2020
Sampling Method: L- F Sample Purpose: R Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontammatlon Procedures
e CESAA> B -
Chain of Custody CoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

WELL AND PURGING INFORMATION {/
Measuring Point : Top of Casing Purging Method/Equipment: 7 b
Casing ID (in.): 4 Purge Start Date/Time: ﬂ //é & (55
Depth to Water - Initial (DTWi) (ft) ' l; E i Purge End Date/Time: qt[ /9//0! Ké 7 é;
Depth to Well Bottom (ft) _42 Not recorded Discharge Tube Length: PID Reading: @2
6.57-16.57 FT BTOC
Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N
p(p}rg%rl;% eod%p%hl o;;())uzncn)p inlet*(ft); 7 Pump Start Time: ( 65[6

Ferrous lron (Required Y or N) mg/L



Lisa.George
Line

Lisa.George
Line


)% Sample Collection Log 2of 2
APTIM
Location ID: 16WW42 Sample No: 16WW42-1909_LL

RD:;&%; ;ie'gﬁiz; Furge ;3:3'9 DTW | Cond. | Temp. | pH |Turbidity] ORP | DO
(mi/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) |} (mg/L)

Purge Drawdow 0.1 . +10%

Stabl!lza_tn nlimit0.3| +10% Units No criteria or0.2

on Criteria ft mg/L
Aele 1ol | — |5 R4 2aly (oo [T el |- 27 oga
lél'L I (Z(YIL LS| 24757 2o 8 |l oz
[Z&] (59|24 ST ZFF D 7 [l

/é,Z'z [222]) [¢D |25 (3| 5| 2% 1 [-959 |73

f,g I (2231 6Y] “C Y| b.mt| G251~ ZH4I] T

17 (2o (S zeq ] elolT) 7 ~$/<414?F7

QC'd by:

/
Logged by: 4,\/&/\ /\-—:'-*

Date: q‘/léb/[‘\;

Date:




) Sample Collection Log fof 2
APTIM

Project Name: Longhorn AAP Location ID: 16WW43
Project No: 501032 Sampler(s): ZS ’ﬁ[m,': Moo e
FIELD CONDITIONS C (eq n / Sufiny
4

SAMPLING INFORMATION

Sample No: 16WW43-1909 / 7 DATE/TIME: ﬁZZZ//Q / samplotnierval Bl LO15
1R35

» L George 05/21/2020
Sampling Method: Sample Purpose: REG ‘ Sample Matrix: GW
Appearance of Sample S oc.@é_s mples. _ Decontamination Procedures

L Ll AASTE T BacATL ‘
Chain of Custody COC Lab Analyses Container Preserv

Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850.

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

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: é é / 2§P

Casing ID (in.): 4 Purge Start Date/Time: 6//7//?///-2”

Depth to Water - Initial (DTWi) (ft) Q, 9 ? Ff— Purge End Date/Time: 6;//7//?//—?35

Depth to Well Bottom (ft) M /5, 4?_{.,«— Discharge Tube Length: PID Reading:

Screen Interval (ft): W—LL'SQ14D?s%h€£eBTEbOe%iameter: ([’é{ " Immersible Layer: Y/N
L George 05/21/2020 .

Approximate depth of pump inlet*(ft): @ /,? v 5,(4. Pump Start Time:

Ferrous Iron (Required Y or N) [u mg/L

Second ,077\) 9.95C,


Lisa.George
Line

Lisa.George
Line


A Sample Collection Log 2ot 2
APTIM
Location ID: 16WW43  Sample No: 16WW43-1909 /) 7
g:;zi‘r"; ,_T{L’;‘gi‘r’]; o ;3:3'9 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin) | (L) (f) | (mSlecm)| (°C) (NTU) (mV) | (mglL)
Pur_g_e . Dr_avydow +0.1 o +10%
Stabl!lza.tl n limit 0.3 +10% RS No criteria or0.2
) " on Criteria ft . mg/L
Wizl 200 | 100 | 5 1997 0469288022 €L | 41 (57
/205 to0 | 1.0 110.45|0.33424%.34(,./61 (0. { | 39 |0.10
020 o0 | (.5 176.0716.369| 23945.96| 11,7 | 41 0.2
(225 )oo | 2.6 |10.09\(0.309 2391593\ /.7 | 45 10.09
/230 /oo | 2.5 110.12]0,30723.875.93] /1.6 | 43 [0.0¢
/R35( 160 | 3.0 |/n!5|0.30123,88|5.92| (/.4 | 42 009
Logged by: Date: Q//f//f

QC'd by:

Date:




A: Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location ID: 16WWA48
Project No: 501032 Sampler(s): /{//@é—&L‘
FIELD CONDITIONS o d
4
SAMPLING INFORMATION
Sample No: 16WW48-1909 \é DATE/TIME: 47/ (@/(Q / Samplentersal — -
de}_i@ £ L George 05/21/2020
Sampling Method: ¢ & Sample Purpose: REG ; Sample Matrix: GW
Appearance of Sample Assoc. QC Sample Decontamination Procedures
ﬂlf IZLHAAP I dead,
Chain of Custody COC Lab Analyses 'TContainer Preserv

Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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: P/&-[

Casing ID (in.): 4 Purge Start Date/Time: 4/@(691 %é@‘(@

Depth to Water - Initial (DTWi) (ft) J$ 36 Purge End Date/Time: c]/{ﬁ'//q / |

Depth to Well Bottom (ft)NOt recorded Discharge Tube Length: PID Reading: ‘ 2 .
Screen Interval (ft): 12.95-22.95 FT BTOC Discharge Tube Diameter: ; Immersible Layer: Y/N
L George 05/21/2020 . (4 (/é

Approximiate depth of pump inlet*(ft): 15 Pump Start Time:

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line


)@% Sample Collection Log 20f 2
APTIM

Location ID: 16WW48 Sample No: 16WW48-1909L$_

RD:;Zi‘;; ;Z‘;gig; Furde gﬁ:;'e 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 - - n limit 0.3 +10% Units No criteria or0.2

on Criteria ft mg/L

&/ lg/121| BSO 250 (3¢ 1577 ' 77 |60
655 | | 1530 15, 71 9.1 1997
[700 175 | 1S 77 (056 |0 Y
[ lI#0S (357 |70 7s 0
['FO (96765 (13 zlo- %
J [t (3595|5753 (S |pzz
(720 [3.5C |5. Zon lZY HES)

Logged by: 4‘//\/,/& "‘1 Date: 4/5 /" (&(

QC'd by: Date:




1of 2

)% Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16WW49
Project No: 501032 Sampler(s): M
FIELD CONDITIONS Cnyg
SAMPLING INFORMATION /
Sample No: 16WW49-1909 1A\ DATEMIME: _1[ 14 (& Sample-intervak————
4% L George 05/21/2020
Sampling Method:LF Sample Purpose: REG Sample Matrix: GW

Appearance of Sa?z‘l‘e/ Assoc amplfs Decontamination Procedures

COC Lab Analyses Container Preserv
Notes

Chain of Custody

ALSHT Bromide by E300 (Water) | 1 x 250 mL HDPE Cool 4C

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

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

Purging Method/Equipment: L( W

Casing ID (in.): ‘-{ , Purge Start Date/Time: ﬁl / fa\ ) (ﬁ Cgo (

Depth to Water - [nitial (DTWi) (ft) )‘1 '7’( Purge End Date/Time: 4 /{q‘- //q Cﬁ%

Depth to Well Bottom (ft) § ?‘ ? Discharge Tube Length: PID Reading: Zz ‘ '

45.03-55.03 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Screen Interval (ft):

Geo%‘_%%%%é%}lé? p(>)u2n(1)p inlet*(ft): Screen Interval Not Pump Start Time: %0 \.

pproxi
Defined

Ferrous Iron (Required Y or N) mg/L



Lisa.George
Line


A% Sample Collection Log 2ol 2
APTIM
Location ID: 16WW49 Sample No: 16WW49-1909 lﬂ_
3:;;‘:; ;L";giﬁ; Purge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) {mS/cm) (°C) (NTU) (mV) (mg/L)
Purge . D::avydow +0.1 o + 10%
Stabn!lza'tr nlimit0.37 +10% Enits No criteria or0.2
on Criteria ft mg/L
Yaflq |§5 | 260 U5U .55 [ 20UH 610 |20 |H2 ( |o.oe
|_%lo LA 2. 444 26,22 |66 |26, F |29 Jouo
[ lgle Lt Y90 0.8 kb |Z22.0 | 234 ]| o3
| |§W0 A9 (2494 | 0 2Y| Vo2 3. [=24.7 |o stk
Y4 L9 |ebae [zoti)| R 7s.. |~ 259 |05
4750 2l 193 H0.26 | 6.1 25 2.5 P dg
Y% Yy Ly |30 |l [ &3 |- 225 oMY
Logged by: 4,‘ / I-@\/\_—/ Date: Q/ (%v/ (.4
Date:

QC'd by:




) Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW51
Project No: 501032 Sampler(s): 4,/61/‘———/
FIELD CONDITIONS C’l@*\/({/)

SAMPLING INFORMATION
Sample No: 16WW51-1909! 1) D[%'I'(EQ;IME: % (ﬁ( (9 / —Sampleinterval———

L George 05/21/2020
Sampling Method:(/P Sample Purpose: REG Sample Matrix: GW
Appearance of S8ample Assoc. QC Sam ?s Decontamination Procedures
Lo, Lol IR -1 B 125
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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: Flg [

Casing ID (in.): 7 Purge Start Date/Time: 6//‘2/‘&) [7%
Depth to Water - Initial (DTWi) (ft) Z' éé Z Purge End Date/Time: G//ﬁ//?l
o Z‘

Depth to Well Bottom (ft) Not recorded Discharge Tube Length: PID Reading:
34.13-44.13 FT BTOC

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N

L George 05/21/2020
Approx?m te de;/>th o/f pump inlet*(ft): Screen Interval Not Pump Start Time:

Defined

]

Ferrous Iron (Required Y or N) mg/L
dte | o \FR \T/ﬂ \f?‘w Pu\c{ \7070 \/9/1 \7:,/ Y \/a@
W (F10]7250 39\l o (e \zy ~oel 1.3,
| \#3s ) [A.04\3 Pl 17 (G {7, 7; o

| [I7do / (4L \3OnZe% |2 08 55 <c; O 4
S L I [T LN i e [ f e e

[

50| | VA9 424 oz (T - -
55 | 14743224 b, Zlo&é .4 (\O-a_/

/H“F

I'U(/u

//‘r.\l N o . s Y PN - M N 0
Q54 |27 = ( 20 15700

__._\\l



Lisa.George
Line


)% Sample Collection Log 1of 2
APTIM
Project Name: Longhorn AAP Location ID: 16WW55
Project No: 501032 Sampler(s):ﬁ‘_//é}/t-——s—
FIELD CONDITIONS e,

SAMPLING INFORMATION
Sample No: 16WW55-1909 la' DATE/TIME: Q,M 3 Zéf |/ Sampletnterval———

L George 05/21/2020
Sampling Method: (/(/ Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. QC Sam les contamination Procedures
Pl i LURRB B~ a1 T
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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: LFW

Casing ID (in.): 4 Purge Start Date/Time: ‘ q Z 5/

Depth to Water - Initial (DTWI) (ft) ﬁl Purge End Date/Time: ﬁ-[ l ZZQ l q g—?-—-
Depth to Well Bottom (ft) Not recorded Discharge Tube Length: PID Reading:

Screen Interval (ft): 19.92-29.92 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N
Iﬂp%}rggl eteOGSe/pzth1 é%;())uzn(i)p inlet*(ft): 22 Pump Start Time: / L/ Z 47‘

Ferrous iron (Required Y or N) mg/L



Lisa.George
Line


)@f;zz Sample Collection Log 20f 2
APTIM

Location ID: 16WW55 Sample No: 16WW55-1909_£9_

.?223&; ;L’ggiﬁ; Furge gﬁ:;'e DTW | Cond. | Temp. | pH |Turbidity] ORP | DO
(mimin)| (L) (f) |(mSiem)| (°C) (NTU) | (mv) [(mgiL)
Purge Drawdow +0A o +10%
Stabl!lzay - - nlimit 0.3 +10% Units No criteria or0.2

on Criteria ft : mg/L
1[3/8 Iy | 250 D\ 4950| 2254|6299 [F1S5 oo
| [ K34 deHIHAZL 331 (3 | 2. |FA9 [9FD
1479 R*|49 32|22 ei3 1L 5 |90 [0 8
1444 A0 gh|padel?] .o [§7] |255

1499 zmi%‘qgl? 2[G0élL |S.L | 993 o
1959 THG 5L 21959 (2 o0 467 e

Logged by: ~//A/1601 e Date: @,/;/?:/ﬁ

QC'd by: Date:




1of 2

)% Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16WW56
Project No: 501032 Sampler(s): _’_Z / Zf%; o
FIELD CONDITIONS éW

SAMPLING INFORMATION /

Sample No: 16WW56-1909! 9— DATE/TIME: ZV( E H' i / Sampleintervab———

, L George 05/21/2020
Sampling Method: L. ’F’ Sample Purpose: REG Sample Matrix: GW
Appearance of Sample Assoc. Samples Decontamination Procedures
e e/ ~TL-laoa 7
Chain of Custody CcOoC Lab Analyses Container Preserv
Notes

ALSHT Perchlorate in Water by 1 x 125 mL HDPE Cool 4C
6850

ALSHT VOCs in Water by 8260B 3 x40 mL Glass HCL<pHZ2

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: QF E )@

Casing ID (in.): T, M Purge Start Date/Time: ﬁ//'—?’//&) ) /Z 3(’(
Depth to Water - Initial (DTWi) (ft) &~§) Purge End Date/Time: 4//? /IC)

Depth to Well Bottom (ft) q 1. 7? Discharge Tube Length:
24.26-34.26 FT BTOC Discharge Tube Diameter: Immersible Layer: Y /N

|72 5‘?

PID Reading: 8.0

Screen Interval (ft):

L George 05/21/2020

Approximate depth of pump inlet*(ft): Screen Interval Not  Pump Start Time:
Defined

Ferrous Iron (Required Y or N) mg/L
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)% Sample Collection Log 2ot 2
APTIM
Location ID: 16WW56  Sample No: 16WW56-1909/ —/~
g:;zi‘;g ;Lmagi‘r"; Flurge gz:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) {mglL)
Purge Drawdow +0.1 +10%
Stabi!iza}i n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L.
U(3a] 1247 | 25O Zees| 570|231 q | 961 (249 |, enm
743 Lén| 7.6 1341 [625 | 304 (22 oo
(252 268|623 [ Lo |V 274 |oed
(7.5 H Zte| 26403|T347 (601 |95 |28 Y |Ocn
|20 26670950\ (2333 go3| 2 L | 3O |9F5]
o} 28 F 9L Y| £3. 22 |6 3¢ 3Us @ 23
%L 22N A AR X A
Logged by: W;@ N Date: 7// ?‘_/ lﬂ

Qc'd by:

Date:




)% Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location 1D: 16 WW57
Project No: 501032 Sampler(s);ﬁ//é&—»/\
FIELD CONDITIONS @/«L

SAMPLING INFORMATION

‘Sample No: .16WW57-190%£ %TE/TIME: /?// /G / Sampledntervalh— -

L George 05/21/2020

Sampling Method:bé Sample Purpose: RE Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Ll I L;/AMMW}?#A;@ (4
) —[AbA(L
%Zﬁ; ‘i; "lﬂa“\l% A7
Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Anions 1 x 250 mL HDPE Cool 4C

(nitrate/sulfate/bromide) in
Water by 9056, Alkalinity in

Water by SM2320B
ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

ALSHT | TOC in Water by SM5310C| 2 x 40 mL Amber H2504

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

Mi DHC in Water by CENSUS- 1x1LHDPE Cool 4C
gPCR
WELL AND PURGING INFORMATION .
Measuring Point : Top of Casing Purging Method/Equipment: L /, W r\
CasingID (in.): £ __— Purge Start Date/Time: 7/(4 /(C( (5‘%
Depth to Water - Initial (DTWi) (ft) 27 4L Purge End Date/Time: 6//%/#:( /é (56
Depth to Well Bottom (ft) Not recorded Discharge Tube Length: PID Reading: éi 25

£ 29.94-39.94 FT BTOC

Screen Interval (ft): Discharge Tube Diameter: Immersible Layer: Y /N
L George 05/21/2020 _ l
Approximate depth of pump inlet*(ft); Screen Interval Not Pump Start Time:

Defined
Ferrous Iron (Required Y or N) mg/L
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}% Sample Collection Log 2of 2
APTIM -
Location ID: 16WW57  Sample No: 16WW57-1909 (&6
g:;ziﬁ‘; ;Z’;gi‘;‘; Furge ;S:S'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) (ff) | (mSlcm)| (°C) (NTU) | (mv) |(mgi)
Puntg'e ' D(awdow +0.1 o +10%
Stabl!rza.tl n limit 0.3 +10% Units No criteria or0.2
on Criteria ft mg/L
Aalla | (gos |z90 | — (€00 |[. 9712227 6.6l |- S D6 |I.3D
/ [z & cosf|g24 | Zlad et |24 [-¢1.0 |65
|56 % 790 Z2ha ¢z o4 [-23.1]0.74
(670 C213%%\7pF0| 64| 0. U |24 b2t
5% 473135215247 6 % o] ol
1830 6.(% |35 22 207 569 0.4 | (34 b. |7

Logged by: ﬁ/@ 2] At

QC'd by:

Date: C}/(ﬁ /M

Date:




)@ Sample Collection Log for 2
APTIM
Project Name: Longhorn AAP Location ID; 16%8
Project No: 501032 Sampler(s): 4 é«-\,
FIELD CONDITIONS 4,.__‘,,

SAMPLING INFORMATION /

Sample No: 16WW58-1909 lé DQTE/TIME: fzzz Z qu / —Sampteinterval————

% L George 05/21/2020

Sampling Method: Sample Purpose: REG Sample Matrix: GW

Appearance of Sample Assog¢. QC Samples Decontamination Procedures
1(,;(.4%4/)/ - 1064

Chain of Custody COC Lab Analyses Container Preserv
Notes

ALSHT Anions 1 x 250 mL. HDPE Cool 4C
(nitrate/suifate/bromide) in
Water by 9056, Alkalinity in

Water by SM2320B
ALSHT | Dissolved Gases in Water 3 x40 mL Glass HCL<pH2
by RSK175
ALSHT Perchlorate in Water by 1x 125 mL HDPE Cool 4C
6850

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

Ml DHC in Water by CENSUS- 1x1LHDPE Cool 4C
gPCR
WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment;

Casing ID (in.): ‘L Purge Start Date/Time: {//‘é‘/(ﬁ ( ;}Lf
Depth to Water - Initial (DTWi) (ft) % Purge End Date/Time: 4//%/ [‘l) / (‘/5

W &
Depth to Well Bottom (t) N ot recorded Discharge Tube Length: PID Reading: !
Screen Interval (ft): 31.92-41.92 FT BTOC Discharge Tube Diameter: Immersible Layer: Y/N
L George 05/21/2020 ] ’ L,(
Approximate depth of pump inlet*(ft); Screen Interval Not Pump Start Time: ’$ bﬁ
Defined

Ferrous Iron (Required Y or N) mg/L
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Sample Collection Log

20of 2

APTIM
Location ID: 16WW58 Sample No: 16WW58-1909X&_
g:;gi‘;; ;Z:gi‘r’“; Furge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mi/min) (L) (ft) {(mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +10%
Stabilizati n limit 0.3 +10% ﬁglgs No criteria or0.2
on Criteria ft mg/L
4/[!4/46 [2 |24 e g olz44d || Zlaz|saz o0 | FHA |O%F
4% | 1 U ladsp |tér [¢.00| 26 |-65.694T
344 | | 1044 219 2037 |60 | O |-c36 P3|
(%53 .00 12414 |2(657 1603 167 |mHI DTS
IR q.0 124 zo#H| 6|05 |-742|0 2
(407 514 Q51|20 00 (0.6 [FFF (01%
4 a@ |27 2096|526 |0 |-#sI[ plé
Logged by: // / @/ﬂ/f‘*ja\ Date: (4;[ [ﬁé'@
Date:

QC'd by:




) Sample Collection Log Tof 2
APTIM

Project Name: Longhorn AAP Location ID: 16IW20
t
Project No: 501032 sampler(s): Scett Be4s, a6 &t
FIELD CONDITIONS teol & mmsi
t 1
SAMPLING INFORMATION
Sample No: 161W20-1910 2 - DATE/TIME: los” Pump Inlet Depth: M
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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SW9060 | 2 x 40 mL Amber H2S04
WELL AND PURGING INFORMATION
Measuring Point: T © L Purging Method/Equipment: Low @’N\-‘ 'Blﬂ‘b}qﬂ, Pehvp

Casing ID (in.: &M Purge Start Date/Time: 10111«[’9 {100
Depth to Water - Initial (DTWi) (ft) 17.67 Purge End Date/Time: (0/ 12 L[M [L 30
Depth to Well Bottom (ft) s q‘g Discharge Tube Length: A!A’ PID Reading: l\_IA

FT BTOC
Screen Interval (ft): |q' Ql > l‘}- q ' Discharge Tube Diameter: fz!f U Immersible Layer: Y /@

L George 05/20/2020
Approximgate depth of pump inlet*(ft): l q . 4 ’

Pump Start Time: | (oo

Ferrous Iron (Required Y or@ mg/L

2ZND Dipth YO wiTl- 947




} Sample Collection Log cee
APTIM
Location ID: 161W20 Sample No: 161W20-1910 22
RD:;‘;;"]L ;:'a’giz; P,;’;?: gﬁ:ag'e DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza_ti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
ll2fig |iles | 100 | & [7.75[5:0% [/8.47 [$.47(59.L | -le3 |0.90
Lo |tee | .o 1781|539 |14.20]keb|s3.0 |-[fo |0.24
WS | e | S [17.851543 19.24 [G.ob [UYY.) |—179 |0.65
W20 | 00 | 2.0 [|17.88|5.43 |19.29]|6.07 [43.§ |~-(80 [0.05
W25 | oo | 25 [17.40[S44[19.47 |0 | Y2.8 | —(B] |o-0¢
& | 1% | wo | 3.0 [[1-4]|S ¥ |a.sY [b.07 |Y2.0 [-182 [0.04
Logged by: Date:
QC'd by: Date:




}: Sample Collection Log 2
APTIM
Project Name: Longhorn AAP Location ID: 16RW11
1
Project No: 501032 Sampler(s): Sew #"B fesenCall
FIELD CONDITIONS Lol ) copng
{ [

SAMPLING INFORMATION
Sample No: 16RW11-1910_ 2% DATE/TIME: to{ u_,llj 0159 Pump Inlet Depth=M

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SW9060 | 2 x 40 mL Amber H2804

WELL AND PURGING INFORMATION

Measuring Point : _ D L Purging Method/Equipment: tcgpgow/ B bﬁ)bq,fL Pa o
Casing D (in.: YU Purge Start Date/Time: | / ZL/M (DO

Depth to Water - Initial (OTWi) (f) (8. 6S  Purge End DaterTime: _{ o/ Zl/lf [oYo

Depth to Well Bottom (f) 2.5 b L Discharge Tube Longth: AR PID Reading: _ VA
Screen Interval (fty: 1% ¢ ¥4 - LY. W{i i BTODi(s:charge Tube Dismeter: ¥ immersible Layer: ¥/
kpgrggﬁmga(fe%%ézﬂ? {)%an?p mercry: | & 4 Pump Start Time: (020

Ferrous Iron (Required Y or €)) mg/L

LD \Du?*H To wATel - [(8.65



A

Sample Collection Log

20f 2

APTIM
Location ID: 16RW11 Sample No: 16RW11-19102% -
2:;3;;; ;g‘ggiz; e gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) {mV) (mg/L)
Purge D(avydow +0.1 o +10%
Stabi!iza.ti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
wealtd [ 15| 1oo | .S [18,73[2.40 | 17.31[532[ 477 | GO |o.¥¥
[ |iozo| 0o | Lo [I8.80]3.32 |18.39(520| 438 | -l |0.32
lo)s [ 102 | 1.5 [I8.851%.34 |(8,17 (52, |4]8 | -36 |o.0%
(p20 | oo | 2.0 |g.88 |3.25 [18.85 |£27 [%ib |=37 [0.0¢
(035 | wo | 2.5 |18.40(2.35 | 18,6252 | iS5 | -38 [0.07
N love| 02 | 3.2 [18.92(3.25 |18.48 |S.27 |HIY | =#-39]0.02
Logged by: Date:
Date:

QC'd by:




)‘ Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP Location ID; 16RW12
]
Project No: 501032 sampler(s): S o Bégsnlarl
FIELD CONDITIONS ColD ] Comamy
1 1

SAMPLING INFORMATION

Sample No: - 22 DATE/TIME: lo/ nyf 037?/’ Pump Inlet Depth: Mi

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SW9060 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Z oL Purging Method/Equipment: Logg f/ow ,BMDQ/L PUMP
Casing ID (in.): L" " Purge Start Date/Time: '.0/2»'(,’[? 08;0

Depth to Water - Initial (DTWi) (ft) 2{-} '38 Purge End Date/Time: lO{&}{q 2] q 02
Depth to Well Bottom (ft) 3 2" (I'D Discharge Tube Length: &A" PID Reading: ”4

FT BTOC
Screen Interval (ft): 21 ‘M = 3' ‘ \"" Discharge Tube Diameter: {ZE* Immersible Layer: Y .-‘@
L George 05/20/2020 p i u i
Approximate depth of pump inlet*(ft): (0 : Pump Start Time: D E; 20
Ferrous Iron (Required Y or@) _mg/L

2ZND Drptw Tow fren -~ LY.34



2

Sample Collection Log

20f 2

APTIM
Location ID: 16RW12 Sample No: 16RW12-191 0_;_?_,
g:;zi‘,’]; ;‘;‘;gizg P;;f’: gz:g'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!iza_ti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
it log3s | wo | ¢ y.ysl 34 | jbos (b33 (0.5 | 114 [1.Y8 ]
| [0&Y0 | wo Lo 251 % 9] )64 6. 1Y 0.0 | 148 [l.11
OXV¥S| Lo 1.5 2485443 |22 (k.13 | o0 | 1S [0.1)
OZ5o | wo | 2.0 [2%S8 444 [17.28 [by3 [0.0 | 157 |0.40
085S | o | 28 [2%bofuy (1135 (6.2 0.0 | s [0.89
N [0%00 | \po | 2o 2] [49¢ [17.¢) [Ga2] 00 [is4 [g.88
Logged by: Date:
Date:

QC'd by:




1of 2

) Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16RW12 .
Project No: 501032 Sampler(s): S&O'H' .Bf,ﬁSrNG('L
FIELD CONDITIONS Colp [ Su,wut?(

SAMPLING INFORMATION
Sample No: 16RW12-191022-FD DATE/TIME: /0/2141 9 o321 Pump Inlet Depth: 26 - ¥4

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SW9060 | 2 x 40 mL Amber H2S504

WELL AND PURGING INFORMATION
Measuring Point: *T°© - Purging Method/Equipment: ‘.ow'pl“"/s lA—VDULPo..‘a

Casing ID (in): 4" Purge Start Date/Time: ngz-z.’;q o§3c

Depth to Water - Initial (DTWi) (ft) 7—433 Purge End Date/Time: 10121-"1 (4 400

Depth to Well Bottom (ft) 3 2. b (& Discharge Tube Length: A[& PID Reading: ﬂﬂ_‘
FT BTOC

Screen Interval (ft): 2{.44 - 3 "‘ H Discharge Tube Diameter: _| “f' Immersible Layer: Y /{9

L George 05/20/2020

Approximate depth of pump inlet*(ft): Z& s '7!‘7 Pump Start Time: _QBL

Ferrous Iron (Required Y or@ mg/L




) Sample Collection Log 2ot 2
APTI
Location ID: 16RW12  Sample No: 16RW12-1910 22-FD
g:;zi"’]; ;2‘;3;‘; e gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(mi/min) [ (L) (ff) | (mSfem) | (°C) (NTU) (mVv) |[(mglL)
Purge Drawdow +0.1 +10%
Stabi!iza.ti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
loleaf1g | 8835 | jp0 | & [2445| 4,39 [ Ib.os|-32] 0.5 | (14 |[[.98
| leS4o| o0 | oo |28 | td) [16.98 L)Y 0.0 | 148 [ 141
0845 | (0o .S |2¢5¢] 443 | 1.2 |6-13| p.0o | 156 |09
o850 | (o0 | 20 |2%sR| ¥ ¢4 | 7.28 [L13 ]| 0.0 | 157 |8-90
6855 | 100 | 2.5 [2Y.b0| Y4 | (135 | 12| p.0 | [S¥ |08F
VvV |e900 | (o0 3.0 [24.6l| 44| 2.4 | L-12] 0.0 1sg |o0.88
Logged by: Date:
QC'd by: Date:




) Sample Collection Log Tof 2
APTIM

Project Name: Longhorn AAP Location ID: 16WW12 .
Project No: 501032 Sampler(s): 5(.0'”' 3 et SN G‘O{L
FIELD CONDITIONS Clean [ Lonny
{ 1

SAMPLING INFORMATION
Sample No: 16WW12-1910 2% DATE/TIME: [nh.#;q 11 Yo Pump Inlet Depth; _ 22+ OO

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 Bromide by SW9056 1x250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SW9060 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point: __ | ©L Purging Method/Equipment: (s w p’m»/ Blﬁb)?f”/ Pwv?
Casing ID (in.): _ 4" Purge Start Date/Time: _| 0/74/( ¢ 1Iso

Depth to Water - Initial OTWi) () (7. Y2 purge End DaterTime: _ { 0/ 22—/(9 2o

Depth to Well Bottom (ft) Z_? .0 3 Discharge Tube Length: Mﬂ: PID Reading: &ﬂ“

4 Fvo="2LT0° 16.64-26.64 FT BTOC
Screen Interval (ft): £ : Discharge Tube Diameter: HE ' Immersible Layer: Y /(@

L Georn$e 05/20/2020 (1 22+0 ©

Approximate depth of pump inlet* Pump Start Time: \ ‘ SD

Ferrous Iron (Required Y or@ mg/L

2ZhD N‘wv\"t’o w Tt - [7.92


Lisa.George
Line


} Sample Collection Log £
APTIM
Location ID: 16WW12  Sample No: 16WW12-1910 22
Date of | Time of | Purge Total DTW Cond Tem H Turbidit ORP DO
Reading | Reading| Rate Purge ’ p- P urbidity
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur.g_e ) Dr'av.vdow +0.1 o +10%
Stabilizati - n limit 0.3 +10% e No criteria or0.2
on Criteria ft units mg/L
/224 [uss | e | & [11.50 [b.qo [/9.00 [6.08|24.c [-¥] [o.72
1200 | 02 | .0 [17.5b 6.0 [14.17]6.0%[30.9 | =37 |O.25
(25| 100 .S 7. kole.o2[19.19 |b.03|3(.3 | =37 |o0.06
t2e | o0 | 2.0 |17-63]|k.0T |19.22]|bor [3].7 | =37 |0.0%
28 | 100 | 2.5 [1bblG.ool [13.24 |60l 32,4 ] -37 |o.0¢
VYV |12 100 | 3.0 [1Tb8[b.0) [19.2( |02 |32,8 | -37 |o0.0S
Logged by: Date:
QC'd by: Date:




10of 2

2. Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16WW22

Sampler(s): Sw%B££$I NGarl

Project No: 501032

FIELD CONDITIONS ColLD ‘ S L A
SAMPLING INFORMATION
Sample No: 16WW22-191022 DATE/TIME: 1027:415 0123 Pump Inlet Depth:_20 . 0O
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Assoc. QC Samples Decontamination Procedures

Appearance of Sample

Chain of Custody CcCOC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SW9060 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point: T DC Purging Method/Equipment: Low\[/w , Bladdee pwf’
Casing ID (in.;: _Y" Purge Start Date/Time: 0/ u—_’!ﬁ 0738

Depth to Water - Initial (DTWi) (ft) ML Purge End Date/Time: {0 / ?.L’(‘i WOy

Depth to Well Bottom (ft) 3, 30 Discharge Tube Length:  AA—  PID Reading: AL
Screen Interval (fty: 28 @0 IS 69— 23 '%éﬁ%;?f‘rﬁ% BLOS%r LYY mersible Layer: Y/ )
kpg;rgg S ?e%%é%t?c/)fz guzn?p inlet*(ft): 3_°~0° Pump Start Time: 67 35

Ferrous Iron (Required Y or@ mg/L

WD Dy 7O wATUL - 2. yo


Lisa.George
Line


} Sample Collection Log 2ot 2
APTIM
Location ID: 16WW22 Sample No: 16WW22-191022.
R'?:;fﬁ‘r"; ;L’ggif‘; P;;‘i’: gg:g'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!iza.ti n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
lolxvig o1V | Ioe 5 yg| et [/.Y8 |58 (7.3 | 25 |[l.03
| loaY¥s| oo | \.o R7.5S|8o3> [17.22 |b.32|Ss.% | 2 [0.77
| [o1sol oo | \.5 [27.5914.02 11.€7]6.3/[4].9 [3) Jo.s§
p7SS| toe | 20 7. 6UY. 0¥ 17 bS [b-30 4.5 |28 |o.5¢
D80 | 100 | 25 [1TLHe. 0¥ [170LG [b30 [H0.8 | 29 |0.53
Y [ofos| o0 | 2.0 [27b5]4. 0% [17.72[6.30 [$0.5 [ 29 [os52
Logged by: Date:
QC'd by: Date:




)‘ Sample Collection Log 10f 2

APTIM
Project Name: Longhorn AAP Location ID: 16 WW22
Project No: 501032 sampler(s): Ste 1 B €8s,nGeft
FIELD CONDITIONS ColD [ Compny
1

SAMPLING INFORMATION
Sample No: 16WW22-1910 2L-MS DATE/TIME: lgl?&lzﬁ o123 Pump Inlet Depth: 30 -0

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SW9060 | 2 x 40 mL Amber H2804

WELL AND PURGING INFORMATION

Measuring Point : ToC Purging Method/Equipment: (8es 'F/’u) /B lﬂ’DD"'fL 9\'“?

Casing ID (in.): _‘f_" Purge Start Date/Time: 1,1]7.7,1101 97}.)-

Depth to Water - Initial (DTWi) (ft) 27 . '_-l (% Purge End Date/Time: !D"Z'L}!q 086y

Depth to Well Bottom (ft) 3&3 o Discharge Tube Length: ﬂ& PID Reading: A]ﬂ'
- 23.94-33.94 FT BTOC M

Screen Interval (ft): “2.5 00 =35"0< Discharge Tube Diameter: f[ ¥ Immersible Layer: Y /€D

L George 05/20/2020 30.00

Approximate depth of pump inlet*(ft): Pump Start Time: o1 3)/

Ferrous Iron (Required Y orﬁ? mg/L


Lisa.George
Line


) Sample Collection Log 2ot 2
APTIM
Location ID: 16WW22 Sample No: 16WW22-191022_-MS
g:;zi‘:; ;ie’gziz; Pé‘;?: ;l‘::g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
PU(ge _ Drlav'vdow +0.1 o +10%
Stabl!lza.tl - - n limit 0.3 +10% anits No criteria or0.2
on Criteria ft mg/L
iy |orde | Joo | .S (2794 | Yot | 6-¥8 |e.5® | T1-3 | 25 |].03
pI4S | oo | 1.0 [275Y] d.o3 | 732 [e32 (s | 2k |0.79
0150 | 1oo | 1,5 [27.59| .3 [12.57[L-31 | 4.4 | 27 |o-s¥
O1SS| oo | 2.0 |27.b2] Yot |2 bs |30 | Y. | 28 |oS¢
800 | (oo | 2.5 [27.b}] 4.04|)7.04 [p30 | Yp.8® | 2F [053
N 0805 | (oo | 3.0 |20 bS| 4041173 |b.30 | Y0.5 | 24 |oS2
Logged by: Date:
QC'd by: Date:




Af:,. Sample Collection Log 10f 2
APTIM

Project Name: Longhorn AAP Location ID: 16WW22 .
Project No: 501032 Sampler(s): Sﬂe |2 Eﬁf,gl&(; EIZ
FIELD CONDITIONS CoLD [ Sompy
- L

SAMPLING INFORMATION
Sample No: 16WW22-1910_22-MSD DATE/TIME: ldzz,é_{ 123 Pump Inlet Depth: 30. 08

Sampling Method: Sample Purpose: MSD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SW9060 | 2 x40 mL Amber H2S504

WELL AND PURGING INFORMATION

Measuring Point: __ [0 € Purging Method/Equipment: LOU‘LZQW/BlA’W Rusf
Casing ID (in.): _'J" Purge Start Date/Time: Io/ZZ/lq o 735_

Depth to Water - Initial (DTWi) (ft) Zl P 40 Purge End Date/Time: {p/ZZ/IQ 080y

Depth to Well Bottom (ft) 35~ 3 Discharge Tube Length: A PID Reading: ﬂlq

23.94-33,94 FT BTOC m
chen Interval 5“)3 /ﬁ:ﬁﬂﬁ%ﬁn— Discharge Tube Diameter: _// ¥ Immersible Layer: Y/
L George 05/20/2020
Approxim%te depth of pump inlet*(it: 3«09 Pump Start Time: 073¢

Ferrous Iron (Required Y or@ mg/L


Lisa.George
Line


).__ Sample Collection Log 2of 2
APTIM
Location ID: 16WW22 Sample No: 16WwW22-1 910_2_7:-MSD
g:;zi":; ;L’:giz; P;;?: gg:g'e DTW | Cond. | Temp. | pH |Turbidity| orRP | DO
{ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mgl/L)
Purge _ Drawdow +0.1 +10%
Stabi!iza.tl n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
tolaf1y |o740 | joo | .t 249 | Yo | [6¥8 | (5P| 77.3 | 26 | /-03
6745 | 00 | 1.0 [22055 | %03 | 232 |32 |c¥ ]| 26 | 074
p250 | feo | [ S [22.59| %03 | (7.5T| (31| 4.9 | 27 |o.5F
6255 | oo | 2.0 [21.b2| 40 | (745 | bk3o| #].5 | 28 |oSY
6500 | 100 | 2.5 |21.b¥| 4. 0% | 1769 | 6.3 90.3 | 29 |o.53
N | 9805 | 00 | 3.0 |21.85| 4.0 % | 12.73 | 620 | 0.5 | 29 o572
Logged by: Date:
QC'd by: Date:




1of 2

)7 Sample Collection Log
APTIM
Project Name: Longhorn AAP Location ID: 16 WW39 q
Project No: 501032 Sampler(s): Sea 1+ B aeseniane
FIELD CONDITIONS Lol | Lomany
{ /
SAMPLING INFORMATION
Sample No: 16WW39-1910 22 DATE/TIME: l?[lzzlj 091 Pump Inlet Depth: mo
Sampling Method: Sample Purpose: REG Sample Matrix: GW
Assoc. QC Samples Decontamination Procedures

Appearance of Sample

Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SW9060 | 2 x 40 mL Amber H2504

WELL AND PURGING INFORMATION

Measuring Point : I l! C Purging Method/Equipment: {pw ~P/0w /Bb‘”)bm thp

Casing ID (in.): 2._“ Purge Start Date/Time: WIZLJ{? V) cf 10

Depth to Water - Initial (DTWi) (ft) 2-0 ) 08 Purge End Date/Time: lq/Z Lllf % QS'O

Depth to Well Bottom (it) 2_—% qo Discharge Tube Length: Nﬂ' PID Reading: Nﬁ'
—1—4—&0‘-%4"9'0'18_28 FT BTOC A

Screen Interval (ft): ‘ Discharge Tube Diameter: 'z Y Immersible Layer: Y /()

LG 05/20/2020

Approex(i)rggtee dep/>th o/f pump inlet*(ft): 2_}/'00 Pump Start Time: 0 q ?’O

Ferrous Iron (Required Y o@ mg/L

LD Depr iy T wWiTL -



Lisa.George
Line


) Sample Collection Log 2ot 2
APTIM
Location ID: 16WW39 Sample No: 16WW39-1910 22~
3:;3;; ;L";Ziz; Furge gﬁ:g'e DTW | Cond. | Temp. | pH |Tumbidity| orP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Pur.ge . Dr_avydow +0.1 o +10%
Stabl!lza_tl B - n limit 0.3 +10% Gnits No criteria or0.2
on Criteria ft mg/L
i oqas [ 100 | .S 1206 [ 76 |15 7¢|k-do25 2| &Y |5,93
090 | 100 | 10 202) 578 [16.35 [(is5 [N 9 | s |o0.3)
0935 | 100 | I:S [2025|$77 [1b.Yo iS5 [Q.8 | &5 |o.22
pgyo | 100 | 2.0 203677 [16.87[b.l¥]| 3.7 | S [0
e4q¥s| 100 | 2.5 [20.39(5 77 [l 93|G.I¥[N.8 | Sb |o-2
N lo4so | 0o |30 (20325097 [{b4g (64|21 |57 |o.20
Logged by: Date:
QC'd by: Date:




}. Sample Collection Log tof 2

APTIM
Project Name: Longhorn AAP Location ID: 16WWA40 :
Project No: 501032 Sampler(s): Seo 1t Bégc.aidan
FIELD CONDITIONS Clean [Lonny
i /

SAMPLING INFORMATION

Sample No: 16WW40-1910 22— DATE/TIME: tg[l}‘rg Pump Inlet Depth: [f .60

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SW9060 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point: _ 170 & Purging Method/Equipment: Low - low / Blatpa 2 P P
Casing ID (in.): &V Purge Start Date/Time: lD/ 23—/‘4. l 1o

Depth to Water - Initial 0TWi) () |+ 22 purge End Date/Time: £ of2 2—/“] (3lo

Depth to Well Bottom (ft) ‘_7" 4 Discharge Tube Length: AL PID Reading: A!ﬁ
Screen Interval (ft): 4-5-8—“—3‘-‘9' 10'8_20'0%512%}3? TOubCe Diameter: _l}_‘}'_‘ Immersible Layer: Y /)
IAp(g%?(il;ﬁaetg csiégtg/cjzf%%%p inlet*(it): | 0O Pump Start Time: |12 Q’D

Ferrous Iron (Required Y or {J) mg/L

Zmb‘m‘:%\ O WHTLL - (. 2T


Lisa.George
Line


}: Sample Collection Log 2ot 2
APTIM
Location ID: 16WW40  Sample No: 16WW40-191022-
g:;fﬁ‘r’]; ;zgzizg Pé’;?: ;8:3:; DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin) | (L) (ft) | (mSlem)| (°C) (NTU) (mv) |[(mgi)
Purge _ D(avydow +0.1 o +10%
Stabilizati n limit 0.3 +10% = No criteria or0.2
on Criteria ft LS mg/L
o0 -~ -
orfiq [12¢s [ham® | & [11.30]0.13 [20.0b |545|66.3] 7 [o0.73
(25c | 100 .0 [1B3.30]b.80 [20.S¢ |S.83 |4Y8.7 | -35 |0.2¢
(2Ss | l00 .S lil.40[6.8( [20.63[£.93[Y3,0 | -S4 |o.0%
1300 | 100 z.o [).43[6.82 [20.70 [S.G9%[42.7 |-s5 |00
1205 | 100 25 [1.Y5)16.83 [20.78 [5.45(%1.4 | -Sl [0.03
I R TR oy T L B
Logged by: Date:
QC'd by: Date:




}& Sample Collection Log 2832
APTIM
Location ID: 16EW01 Sample No: 16EW01-1911_£_{
Raction]| ame oty dFuros potal | oW | cond. | Tomp. | pH |Turbidity| ORP | DO
(mimin) | (L) ) |(msicm)| (c) NTYU) | (mv) | (mgiL)
Purge Drawdow +10%
Stabilizati nlimit0.3| +10% No criteria or 0.2
on Criteria ft mg/L
l-r~4S | 1212 | /SO 2.0 |agas—| G(RY | 9./ G |7/ 7190
104G 217 |50 | 4325 |24 6438 | 1948 ©. & |-(r§ |o8¥
y1-19 222 | 450 | 750|247 |Gt | /9.7 3-8 |205 |y
-1/~ (227 | 50 | 2,25 |24 700G 5 | /81T 3.0 |24 lpad
/149 | 232 456 | Q.o |oyrs |G- STV | /91 2.6 [-23.5 |g.57
/=41f |37 | /50 | 4. ) |p4aF G@SAl | /9.0 (7|7 ¥ |oSS
1149 124> | ssv | 5. |24qy|b-ses | /977 oAb )25
/ —//-:’9 QCJJ.._V/, Q? =
A
Logged by: _~—z A ’Cﬁ‘/-—"“’-‘?j]- Date:__ st~/ ¢~CF
QC'd by: Date:




. 20f 2
)\ Sample Collection Log
APTIM
Location ID: 16EW02 Sample No: 1GEW02-1911_/[
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) (mglL)

Purge Drawdow +0.1 +10%

Stabilizati - - nlimit0.3| *10% Eni!s No criteria or0.2

on Criteria ft mg/L

w-1-15 | 1935 | zeo | | |x0|54 | /9.0 (¢35 | 0-© |69 1293
p=1-19 {946 |Zoo | 2 7250 | 6. 748 /0-¢7 |G-/ | 06 | &% | Lo/
=HHY 1497 |zeo | 3 12250 | 440 | /967 |587 | oo |64 |098]
3-1-19 119450 |zeo | 4 22.0 | .8 [ /404 | S0 0 | G2 637
b 1955 [zeo | 57 [esO| 5805 s900 |57 [ 0.0 [797 |09
-4 Saf_—uc/’(‘ﬂ_ =

/
/‘//
Logged by:M ‘—’ﬁ—(—' Date: //"//"/9

sy
QC'd by: Date:

i




20f 2

)ﬁ Sample Collection Log
APTIM
Location ID: 16EW03  Sample No: 16EW03-1911_/(
| Fim ot | Purge | TTotat ¥ | omwi| [cond. | RTemp | pHIE | Turbidity | OREEN | MO0
(ml/min) (L) (ft) (mS/cm) [ (°C) (NTU) (mV) [(mg/L)
Purge Drawdow +0.1 : +10%
Stabilizati nlimit0.3| *10% == No criteria or0.2
on Criteria ft L mg/L
W 11558 g0 | 10 | 1230|7994 29240 0-&(22-0 -<5.0 |11}
)5 | g3 160 | 7,9 |i2do [R-0191/94E [t 1.1 Fletd lp.5o
=146 | Jqck | 166 | 7.8 |,206 |ecz~| /873 [w?l] oo [/ | 5,43
A5 9D [ 186 | 37 1230 | 8025 |/§.75 (et | 0O FreRf [6.90
A7 (191 | /g0 | 4.Ce [i2.3018.0v 194 (o2l {00 (/0. |0,
Vialadh celer o G —
‘/I /
v
; Date: //"'H"/ ?

Loggedby: «—__o—of- <
&f

QC'd by:

Date:




20f 2

)“ Sample Collection Log
APTIM
Location ID: 16EW04  Sample No: 16EW04-1911_(/
Date of | Time of | Purge Total : H | Turbidi ORP DO
Reading | Reading| Rate Purge DI Cond. remp P S
(mlimin) [ (L) (ft) |(mSicm)| (°C) (NTU) (mV) | (mglL)
Purge Drawdow N +10%
Stabilizati nlmit0.3 | +10% 201 | No criteria or 0.2
on Criteria mg/L
) s /
AL LAl B,

2.681 6162 | 1749

111§ | 13cg |2¢0

- (5| G300 | y &Y |sy&| 97 |pus.l |07/

—~/7f| 133 | 2eo
/v 131y | 2e0

2GS (31 | /¢-82 | sate| T3 2.0 | 059

2. |G32s |76 97 | sHe | 72 |20 |6-SE

/-9 11323 | 2o
"V—l’/?’f 13;’? 2 C0

.65 G326 [1549 |syy | &S [t973 |osT

s:\‘f\‘.b_‘"}pl\
QS o [ofa |

-#~§ | 1333 | 2co

26$ (3B [/850|5.96| S-& | 1283 |10.57

(777 | Qed 0(d 28
& Al

Sk

Loggedby: —p 7. & é- c -/C(j'

QC'd by:

+FD

Date: __ s/~/(~2 S

Date:




) Sample Collection Log 1of 2

APTIM
Project Name: Longhorn AAP Location ID: 16IW09
1]
Project No: 501032 Sampler(s): Sgg—n- 'Bus.-ur.uz
FIELD CONDITIONS Clend
SAMPLING INFORMATION
Sample No: 16IW09-1911_|4 DATE/TIME: ]\|ﬁ|lj 1RSY 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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Lo«v H’W /Blﬁuw PﬂhP
Casing ID (in.): PA Purge Start Date/Time: llll‘lllﬁ 1SS
Depth to Water - Initial (DTWi) (ft) B 78 Purge End Date/Time: _ [{[(4|(

Depth to Well Bottom (ft) 22-- 25. Discharge Tube Length: MA’ PID Reading: ﬂ['_‘
11.33-21.33 FT BTOC

Screen Interval (ft): . i Discharge Tube Diameter: fg_‘f" Immersible Layer: Y /@
L George 05/21/2020

Approxim%te depth of pump inlet*(it): l 7 .00 Pump Start Time: 1 LSS

Ferrous Iron (Required Y or@) mg/L

2nD \DAQ‘H-\' 0 wiTel - (1Y



Lisa.George
Line


},_; Sample Collection Log zof 2
APTIM
Location ID: 16IW09 Sample No: 16IW09-191114
Date of | Time of | Purge Total DTW Cond T H Turbidit ORP DO
Reading | Reading| Rate Purge ona: emp. P urbidity
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Punjge _ D(avydow +0.1 +10%
Stabilizati - - n limit 0.3 +10% = :t No criteria or0.2
on Criteria ft HAS mg/L
whala 1200 | o0 | . C |1gS 1.3 [2n52(557| 8.0 | ~0b [lo2
1zos | 40 Lo |w.a) |34 |2sss [S\(2)] 0.0 | -{el |0.27
1260 | 100 | .S [\WaS|l.2% |W.o |498| D0 | -9] |0.0S
DS | o0 | 20 |14 [1.22 [206% |$.97]/ 0.0 | =90 |0.05
1220 | (60 | 2.8 [(200] L.2) |[20.b8 490 | 0.0 | =BT |s.05
225 | 100 | 3. |r2o2fl.2l | 20| %496l 0p | -88 |p.o4
Logged by: Date:
QC'd by: Date:




}\:‘ Sample Collection Log fof 2
APTIM
Project Name: Longhorn AAP Location ID: 16IW10 .
Project No: 501032 Sampler(s): Sestt Bges« 46412
FIELD CONDITIONS Clenn

SAMPLING INFORMATION

Sample No: 16IW10-1911_Z0 DATE/TIME: l[!lo[!i (D12 Pump Inlet Depth;'l_?.&

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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Purging Method/Equipment: {-lhﬂ[lov‘ ZB!ADW PU"‘P

Measuring Point : Top of Casing

Casing ID (in.): 2—“ Purge Start Date/Time: | (/7—0//9 XAy

Depth to Water - Initial (DTWi) (ft) 22. Y'S Purge End Date/Time: H}U),“f (0SS

Depth to Well Bottom (ft 28,50 Discharge Tube Length: _Alf&—  PID Reading: A/
18.21-28.21 FT BTOC

Screen Interval (ft): _[‘g'r‘&a-—%graa- Discharge Tube Diameter: f(rﬂ v Immersible Layer: Y /@

L George 05/21/2020

Approximate depth of pump inlet*(ft); Pump Start Time: I 02 S

Ferrous Iron (Required Y or@ mg/L

ZND Depttt O wATLL - 29,4 8


Lisa.George
Line


).q, Sample Collection Log Sk
APTIM
Location ID: 16lW10  Sample No: 16IW10-1911_20
g:;gi‘r"g ;2:3;; P;;?: ;3:3'3 DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(miimin)| (L) () |(mSlem)| (°C) (NTU) (mV) | (mgiL)
Purge Drawdow +0.1 +10%
Stabilizati - n limit 0.3 +10% i No criteria or0.2
on Criteria ft units mg/L.
whold [1030 [ oo | .§ |225216.3p | 18.b7 (6.2 | [0e0 [-13 [0.94
|v3s | 100 1.0 |2as1]6.2¢ 192 |.22) (000 | -2§ [0.22
loyo | 100 | s [22.6) (612 (1442|621 | (000 | ~44 [p.06
(o¥s | wo | 2.0 [22.b3]| L.l [19.50 |b.20 ] (v00 | ~dS |0,0b
(oS0 | joo | 2.5 [2245] Lo |19.58| w20 | (000 | ~4L |p.0b
\ loss | 100 | 30 [22b7 (.10 [19.67 |620] (200 | -Y7 |pos
Logged by: Date:
QC'd by: Date:




)g Sample Collection Log 1of 2
APTIM

Project Name: Longhorn AAP Location ID: 16RWO01 3
Project No: 501032 Sampler(s):Se,a"H*BQ_(@ N 7A
FIELD CONDITIONS [l ( i (L] LolD
f
SAMPLING INFORMATION
Sample No: 16RW01-1911 /9 DATE/TIME: !d’ﬁl!.‘] 0b 5"0 Pump Inlet Depth: 23,00
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 Bromide by SW9056 1 x 250 mL. HDPE Cool 4C
(Water)
ALSHT | TOC in Water by SM5310 | 2 x40 mL Amber H2S04

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: ]g @/ | )OW)B [M'Bbl'(/{?, DU"P

Casing ID (in.): ‘_'t " Purge Start Date/Time: LL} L4 , lﬂ 0bSS
Depth to Water - Initial (DTWi) (ft) l 2. y S Purge End Date/Time: | ( hﬁ ’Lﬁ 67 ?_}_
Depth to Well Bottom (ft) 28 ' 28 Discharge Tube Length: m ﬂ: PID Reading: [LJA\

18.21-28.21 FT BTOC
Screen Interval (ft): __t&ﬂﬁ&&g_ Discharge Tube Diameter: Myl{ Immersible Layer; Y / @

L George 05/21/2020
Approxim%te depth of pump inlet*(ft): 23,00 Pump Start Time: ©bSS
Ferrous Iron (Required Y or@ mg/L

2ND m%ﬁw YO wAtTwl - 11.Ys


Lisa.George
Line


)ﬁ Sample Collection Log 2ot 2
APTIM
Location ID: 16RW01 Sample No: 16RW01 -1911_{_?_
RD:::ji?\fg ;i:a‘giz; e ;3:;:; DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) (mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza.ti n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
nhala | e%e0 | 1o | S [1rszf2.42 [13.09 [ ¥€2[17.3 [ 2498 |a.43
6705 | o | lo [12.52|2 24 [1bys |V Go| ¢ | 30) |04
oo | (oo | .5 [17.b2[0.23 [6.47 |4ar| 2.9 | 301 [020
NS | (oo | 20 [17.65[2.22 [\1.08 [4@2| .0 | 302 |o.20
0| 0o | 28 17-67[2.22 [\ 116 [$493 | 0.S | 303 |0.19
A 0N | (0o S0 [12L3 (22T |1T12] [¥43] 0,0 |3®3 |0.14
Logged by: Date:
QC'd by: Date:




H 10of 2
) Sample Collection Log °
h
APTIM
Project Name: Longhorn AAP Location ID: 16RW02
1
Project No: 501032 sampler(s): Sttt BltsiwE el
FIELD CONDITIONS CLQH—(L
SAMPLING INFORMATION
Sample No: 16RW02-1911 19 DATE/TIME: [([#4]! 1009 Pump Inlet DePthiM
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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x40 mL Amber H2504

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: LDw’gaN/Blﬁbeﬂ QMP

Casing ID (in.): !'f = Purge Start Date/Time: H'M’!f 12 1S
Depth to Water - Initial (DTWi) (ft) 12 bo Purge End Date/Time: _{ f]lﬁ_,l 4 (0 ¥S

Depth to Well Bottom (ft) 2.’ -5“0 Discharge Tube Length: N A’ PID Reading: MA‘
it C 11.03-21.06 FT BTOC
Screen Interval (ft): —H"l:z‘b'_l‘_‘b' Discharge Tube Diameter: (Y Immersible Layer: Y/ @
L George 05/21/2020 — e
Approximate depth of pump inlet*(ft): | 0, 25 Pump Start Time: OS>

Ferrous Iron (Required Y or@ mg/L

2ND qut 5D wATW -~ 12. bo


Lisa.George
Line


)\.._ Sample Collection Log 2ot 2
APTIM
Location ID: 16RW02 Sample No: 16RW02-1911_{§_
RD:;Zi?]; ;L’gziz; Ji gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (ft) (mS/cm) (°C) (NTU) {mV) (mg/L)
Pur_ge _ Dr.avydow +0.1 o +10%
Stabilizati n limit 0.3 +10% = :t No criteria or0.2
on Criteria ft units mg/L
uliglg [lozo | loo | .& M08 [0.26¢ [17.43 [L3[ |12, 2| =33 |0.74
loxs | o0 | 1.0 [12.73]0.157 [18.80 |5 9% 105 | -1¥ 0.2
1920 | 100 | .5 2. 77|0,147[1R8.47[§.35|9.7 | -17 |o.04
1025 | 00 | 2.0 1129 |09k [18.09 [S.74] 84 |~-1b [o.0%
\o¥o | (o 2.8 |8 o,q4¢ | 19.18 |SI¥ | B.0 | ~I5 |o.03
V| wys| 00 | 3.0 [1282]0.14b [19.2% |73 1.5 | -~I5 |0.03
Logged by: Date:
QC'd by: Date:




) Sample Collection Log Tof 2
APTIM

Project Name: Longhorn AAP Location ID: 1T6RW03 :
Project No: 501032 Sampler(s): S(g'l’f”?)‘b‘t}mé‘ﬂz
FIELD CONDITIONS Clenn
SAMPLING INFORMATION
Sample No: 16RW03-1911{4 DATE/TIME: 1! [ > Pump Inlet Depthiw_
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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION i

Measuring Point : Top of Casing Purging Method/Equipment: Li w }0” /BLA:DM(L Pd '?
\

Casing ID (in.): H ) Purge Start Date/Time: \(\kﬁ\\q joS

Depth to Water - Initial (OTWi) (ft) |2+ 20 Purge End Date/Time: tlli"l]|-1 [13%

Depth to Well Bottom (ft) 23 . 05- Discharge Tube Length: lgﬂ" PID Reading: Nﬂ‘

1299 22 QQI3.34;23.34 FT BTOC [ v

Screen Interval (ft): 0 Discharge Tube Diameter: _{ 4 Immersible Layer: Y /@

L George 05/21/2020

Approximgate de/pth /of pump inlet*(ft): r’ i q 0 Pump Start Time: l (05

Ferrous Iron (Required Y or& mg/L

2nD Dyttt TO wital- 3,20
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APTIM

Sample Collection Log

20f 2

Location ID: 16RW03 Sample No: 16RW03-191114

RD:;‘:H‘:]; ;‘;giﬁ:} Farge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO

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

Pur_ge _ Drgv_vdow +0.1 o +10%

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

on Criteria ft S mg/L

gl [le |re0 | \§ [12.28lp.572 [19.73 [583129.3 | 73 |ogs

s oo | 1o [)2,33|p543 [14.45 |s17[@8.5 | 79 |0.98

es | oo | 2.0 [(2.34[o586 [20.05 |54 [28.0| BY |0.R

30 | (00 | 2.5 |1lYo|6.586 [20:094 |7 [27.6| €S [0.44

N lizs | lod | 3.0 [(2.¥1]0586 [20.14 |S74[27.3 | 8s |0.49
Logged by: Date:
Date:

QC'd by:




)' Sample Collection Log 1of 2

APTIM

Project Name: Longhorn AAP Location ID: 16RW04 i

Project No: 501032 Sampler(s): Soo ﬂ'&ks_w P8 (A
FIELD CONDITIONS Clen{2 | cold

SAMPLING INFORMATION

Sample No: 16RW04-1911) (] DATE/TIME: llllﬁlli 0135 Pump Inlet Depth:_[m

Sampling Method: Sample Purpose: REG Sample Matrix: GW
Appearance of Sample 2 Assoc. QC Samples Decontamination Procedures
Chain of Custody COC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION
Measuring Point : Top of Casing Purging Method/Equipment: lgw'p/ﬂ) /Bb?bm pUWP

Casing ID (in.y, __ YU Purge Start Date/Time: “./ IG/! 4 074

Depth to Water - Initial ©TWi) (ft) | 8 .43 Purge End Date/Time: l(!M/ (9 08E&

Depth to Well Bottom (fty 2 1+ S Discharge Tube Length:_ A= PiD Reading: _AIA
Screen Interval (ft): _HT""SL—Z-\I'JB_—I6'96i%?ﬁgr§eTTl%£g§meter: M immersible Layer: Y/
A S SR B0 ey 14U S Pump Start Time: ® 7Y%

Ferrous Iron (Required Y or@ mg/L

ZND DN YO whTeR - (8.43


Lisa.George
Line


)ﬂ Sample Collection Log 2ot 2
APTIM
Location ID: 16RW04 Sample No: 16RW04-191114_
gea;?ii?lfg ;L"a‘ziz; Pl;‘;f’: ;3:39'9 DTW | Cond. | Temp. | pH |Turbidity| OrRP | DO
(mi/min) (L) (ft) (mS/cm) (°C) (NTU) (mV) {mg/L)
Purge Drawdow +0.1 +10%
Stabilizati n limit 0.3 +10% == No criteria or0.2
on Criteria ft (S mg/L
Wajiy loase | oo S 11994 [ 12 | |4.55 [Sod 15,8 | 249 |0.48
0S| wo | 1o [14.05 1T [)S 7| S0l 4.4 | 233 [0.38
8eo | o | 1.S |)4.10] 1.1 [16.14 | S0t G.0 | 232 [0,13
O8os | 100 | 2.0 19.10% | \]) [\ ls.ot ]| R, 1 | 229 lo.13
o310 | po | 28 145|131 [16.3C(S.0l]| 7.0 | 229 |o.12
Vv [o8S | 100 | 3.0 14071 [ 42 S0l 6.t | 228 [o.02
Logged by: Date:
QC'd by: Date:




) Sample Collection Log fof 2

APTIM
Project Name: Longhorn AAP Location ID: 16RW04
\
Project No: 501032 Sampler(s): Sto‘ﬂ".Biﬁt nGel
FIELD CONDITIONS (', [ ’Lﬁ'ﬂz/ Celd
1
SAMPLING INFORMATION
Sample No: 16RW04-1911 1§ -FD DATEITIME: 1 (/141§ &7 Pump Inlet Depth: ! 4 q-b
Sampling Method: Sample Purpose: FD Sample Matrix: GW
Appearance of Sample Assoc. QC Samples Decontamination Procedures
Chain of Custody COoC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)

ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing Purging Method/Equipment: Jgu f)ﬂW[BIﬂDMLPU “'P
Casing ID (in.): i " Purge Start Date/Time: H.'Iﬁ!fﬁ OIS
Depth to Water - Initial (DTWi) (ft) 1§.4> Purge End Date/Time: “'Iﬁllﬁ %y

Depth to Well Bottom (ft) 2 z . bS_ Discharge Tube Length: ﬂ& PID Reading: &ll
L ye. 2§ 169-26.9 FT BTOC gt
Screen Interval (ft): [ 5 Discharge Tube Diameter: I Y Immersible Layer; Y /@

L George 05/21/2020
Approximgate depth of pump inlet*(ft): Iﬁ ' Sl.S‘ Pump Start Time: 07‘,5

Ferrous Iron (Required Y orﬁ) mg/L
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)ﬁ_ Sample Collection Log zof 2
APTIM
Location ID: 16RW04  Sample No: 16RW04-1911 Jﬁ_-FD
g:;?ﬁ?\fg ;L"‘aziﬁ; Farge gﬁ:g'e DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (f) | (mSfem)| (°C) (NTU) (mV) | (mgiL)
Pur'g'e . Dr_av_vdow \ +0.1 o +10%
()Sr;(ag;:;ze:it; n |Im# 0.3 +10% Tnits No criteria Onr1 S/E
| tﬁ_llq_ 0750 | oo S 1 18.49] 1.72 | 14SY | S04 (54 | 244 [6.98
WS | (00 | (0 [14.65] VT | 1874 | Sel| 6.4 | 233 |03
800 | 100 | (& | (4.t0| U | 16.14 | S.0)| Q.0 | 230 |63
o¥eS | 100 | 2.0 | 93] 1111 | 1k | s0l| & | 224 |o.13
ofto | (00 | 26 | 4| 1T | 1635 | So) | 7.0 | 224 |e.(2
N oIS | (00 | 30 | I | LU | bt |Sol] Lo | 228 |o.12
Logged by: Date:
QC'd by: Date:




A,

APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

Location ID: 16RW05

Sampler(s): SCO‘H,' &ES:NG W@

10f 2

FIELD CONDITIONS

Cletl |’ Loo

SAMPLING INFORMATION

Sample No: 16RW05-1911 19

Sampling Method:

Appearance of Sample

DATE/TIME: ulﬁm

Sample Purpose: REG

Assoc. QC Samples

Pump Inlet Depth: _/ &.20

Sample Matrix: GW

Decontamination Procedures

Chain of Custody CcOC Lab Analyses Container Preserv
Notes
ALSHT Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): "'“

Depth to Water - Initial (DTWi) (ft) [ 2 * 73

Depth to Well Bottom (1) 23 + O

: 13.
Screen Interval (ft): _ngi'e"'_Z?";o_

L George 05/21/2020

Approximate depth of pump inlet*(it):

Ferrous Iron (Required Y or@ﬁ

Purging Method/Equipment: Low "ﬂoWIBLH'DD@(L P\”‘V

Purge Start Date/Time: Hll{h? Ha30

Discharge Tube Length: Nﬂ'
09-23.09 FT BTOC

Discharge Tube Diameter:

18.20

mg/L

Purge End Date/Time: ll,“]_’f? (D00

Pump Start Time:

U

PID Reading: ﬂﬂ

Immersible Layer: Y J’@

09%0

LND “Dughtt 0 whTAL - (2.7&
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}.\.ﬁ Sample Collection Log 2ot 2
APTIM
Location ID: 16RW05 Sample No: 16RW05-1911 )4
g:;zi‘r"; ;ie";lgiz; N FT,:::ZL DTW | Cond. | Temp. | pH |Turbidity| ORP | DO
(ml/min) (L) (f) | (mSicm)| (°C) (NTU) (mV) | (mg/L)
Purge Drawdow +0.1 +10%
Stabi!iza_ti . n limit 0.3 +10% Enits No criteria or0.2
on Criteria ft mg/L
whala log3c | 190 L lrgc|3.14 | 230 |S49L | 0.0 | =65 |0.¥7
oavo | po | 1.0 126732 [17.80 |61y | 0.0 | -l |o2¢
p4Y¥s | (00 LS 1124513%.27 18,07 |b.15 | 0.0 |~ 175 ]0.0C
bgso | 100 | 2@ 12471323 |\8.18 [b,!S | g, 0 |[—17( |0.05
04ss | 100 | 2.5 [1244]3.23 [ 18,27 |6 1b | g0 | =]7) |O0.08
/| looo | (00 3.0 [13.00]3.28 [18.3Y [(,1b 0.0 | =17¢ |p.05
Logged by: Date:
QC'd by: Date:
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APTIM

Sample Collection Log

Project Name: Longhorn AAP

Project No: 501032

10f 2

Location ID: 16RW06

Sampler(s):g-gw WBQ%: N

FIELD CONDITIONS U an | coLp
SAMPLING INFORMATION
Sample No: 16RW06-191120 DATE/TIME: _, |!zo!f4 RES] Pump Inlet Depth: 2.£)1 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 Bromide by SW9056 1 x 250 mL HDPE Cool 4C
(Water)
ALSHT TOC in Water by SM5310 | 2 x 40 mL Amber H2S04

WELL AND PURGING INFORMATION

Measuring Point : Top of Casing

Casing ID (in.): l "

Purging Method/Equipment: ‘ pw t //’ W /B%MQ%V“P

Purge Start Date/Time: Il!b}tq 0 750

Depth to Water - Initial (DTWi) (ft) 2—%- og Purge End Date/Time: || /ZDI(Q ng

Depth to Well Bottom () 24,25

W 18.52-28.52 FT BTOC "
Screen Interval (ft): Discharge Tube Diameter: VA Immersible Layer: Y I@

L George 05/21/2020

Approxintate depth of pump inlet*(ft):

Ferrous Iron (Required Y o